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INTRODUCTION*

The development of efficient synthetic procedures for establishing carbon—nitrogen
bonds has received significant attention over the last one and a half centuries, due to
the importance of nitrogen-containing compounds in biological systems and pharma-
ceutical applications.!? Although a large number of carbon—nitrogen bond-forming
processes have been devised during this period, the hydroamination of alkenes
represents, in principle, one of the most attractive and efficient routes. The catalytic
hydroamination of alkenes, allenes, and dienes leads to amines, imines, and enamines.
(Scheme 1).378 The reactions may also be performed in an intramolecular fashion.

N(R?), 2
RN 4+ HNRY), — T andfor R1I7>NR):

Rl
Markovnikov anti-Markovnikov
X forR2=H

==— 4+ H-NR'R? "SNRIR? and/or \/1 ) Yl
NR'R NR

NR,

X + H-NR, — ~ A~ NRandior X~ NRy  or \/I\

Scheme 1

*Abbreviations used are defined on pp. 81-83.
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The simplicity, high atom economy, and the use of readily available and inexpen-
sive starting materials make the hydroamination reaction a highly desirable process
for the synthesis of bulk and fine chemicals, as well as pharmaceuticals. Although
only sporadic studies had emerged until 20 years ago, the field has drastically evolved
over the last decade.” The hydroamination reaction provides direct, potentially waste-
free access to alkyl amines and nitrogen-containing heterocycles, in the simplest cases
starting from alkenes and ammonia.

Hydroamination in the context of this review article is defined as the addition
of HNR, across a non-activated, unsaturated carbon—carbon multiple bond. This
review focuses on the hydroamination reaction of simple, non-activated alkenes. The
addition of amines to slightly activated alkenes, such as vinyl arenes, 1,3-dienes,
strained alkenes (norbornene derivatives, methylenecyclopropanes) and allenes is
closely related and will be covered. Reactions of alkynes, however, are not covered
due to volume size limitations.”~!'* Aza-Michael reactions involving the addition
of an N—H fragment across the conjugated or otherwise activated double bond of a
Michael acceptor often proceed smoothly even in the absence of a catalyst and are
therefore not covered herein.!>!® A number of reviews have appeared on various
aspects of hydroamination of alkenes.>~%16—41

The scope of amine types includes ammonia, primary and secondary aliphatic
and aromatic amines, azoles, and hydrazines. Although N-protected amines, such as
ureas, carboxamides, and sulfonamides do not strictly belong to the amine compound
class, the addition of these compounds to unsaturated compounds has seen signifi-
cant progress, especially through the use of metal-free and late transition metal based
catalysts. Thus, N-protected ammonia and primary amines are also included in this
chapter.

A large variety of catalyst systems are available, ranging from alkali,?” alkaline
earth,3%40 rare earth,>>3¢ Group 4 and Group 5 metals,*> to late transition-metal
catalysts.!0-21:24.29.31.35 [ egs prominent are Brgnsted and Lewis acid-based catalyst
systems.®!37 The mode of operation of the catalyst systems varies significantly and
the different reaction mechanisms will be discussed briefly. Many of the catalyst
systems are quite specific in their substrate scope, with only a limited number
applicable to a broader range of substrates. Further challenges include control
over Markovnikov/anti-Markovnikov regioselectivity?> and 1,2 vs. 1,4 addition to
dienes, processes that can be controlled to some extent by the proper choice of
catalyst.

MECHANISM AND STEREOCHEMISTRY

Alkali, Alkaline Earth, and Rare Earth Metals

Generally, hydroamination reactions involving electropositive elements, such as
alkali, alkaline earth, and rare earth (including Sc, Y, La to Lu) metal based cata-
lyst systems proceed via a metal-amido species that undergoes nucleophilic addition
to the alkene (Scheme 2). The regiochemistry of the addition is determined by the
substituent attached to the alkene. Whereas aliphatic substituents predominantly lead
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to the Markovnikov addition product with a terminal B-aminoalkyl metal interme-
diate 1, aromatic substituents produce predominantly the anti-Markovnikov product
due to the electronic stabilization of the benzylic metal intermediate 2 (via electron
delocalization of the negative charge on the benzylic carbon as well as m-interaction

of the aromatic ring with the metal center).*>**

[M]-R M = Li-Cs, Mg-Ba, Sc, Y, La—Lu

H-N(R?), R = alkyl, amido

H-R
RIS RIS

N k\

S NHRD: (RL= ko] a2 NG,

g

H-N(R?), N(R )2 RIS N®RY, H- N(R?),
Rl
Markovnikov anti-Markovnikov

Scheme 2

The mechanism for the intramolecular hydroamination of aminoalkenes has
been studied in more detail (Scheme 3), in particular for rare earth metal based
catalyst systems,*#¢ but alkali, alkaline earth, and actinide catalysts are presumed
to operate in a similar fashion.*’*® The resting state of the catalyst is believed to be a
metal-amido amine adduct 4 that is in equilibrium with the more electron-deficient,
hence more reactive, metal-amido species 3. The insertion of the alkene into the
metal-amide bond is approximately thermoneutral and is considered to be the
rate-determining step (RDS). This is followed by rapid, exothermic protonation of
the resulting highly reactive metal-alkyl intermediate by excess amine substrate.
The cyclization always generates the exocyclic hydroamination product because
the endo cyclization has a high activation barrier,*—>! presumably as a result
of steric strain. Observation of a significant primary kinetic isotope effect (KIE;
ky/kp in the range of 2.3-5.2)%-2 is indicative of a partial N-H bond disruption
in the transition state of the rate-determining alkene insertion step. A plausible
explanation involves concerted proton transfer from a coordinated amine*-3* to
the o carbon in the insertion step (Scheme 4). However, some experimental data,
in particular the observation of sequential hydroamination/bicyclization sequences
(Scheme 5),*3%738 ig in conflict with these findings, as the latter requires a finite
lifetime for the rare earth metal alkyl intermediate. Therefore, the intermediacy of
the metal-alkyl species S (Scheme 3) and its potential lifetime is unclear at present
and is probably strongly dependent on catalyst and substrate structures.
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[M]-R M =Li-Cs, Mg-Ba, Sc, Y, La-Lu
R = alkyl, amido

H,N H
H-R

n=1,2,3 K, S !
°q
/ 4

[M]¥ S = H,NR!, HNR'R?
olefin insertion (RDS)
AH ~ 0 kcal/mol
protonolysis (fast)
AH ~ —13 kcal/mol 1
HN A~ )n
5 n
Scheme 3
H 1 )
_H
Lol N~ 80N @ "
AN " Lnl> 5= ~H
—_— N 6_8+ n [LH]
HN-g2 RV N\R2
R! R2 &+ R{
Scheme 4
1
Cp*,SmCH(SiMe3),
/ H
H (1.5 mol %) CpoSi \ﬂN
P RN NP CeHe, 21°, 5 d \\Q CDW
(93%)
trans/cis = 55:45
Scheme 5

Group 4 and Group 5 Transition Metals

The hydroamination of allenes catalyzed by Group 4 metals proceeds by a
mechanism closely related to that of alkynes.!®11:1459=63 The catalytically active
metal-imido species 7 is generated via reversible « elimination of an amine from
the bis-amido precursor 6. A reversible, rate-determining [2 + 2]-cycloaddition of
the imido species with the allene yields the azametallacyclobutane intermediate
8 (Scheme 6). Subsequent protonation of the azametallacyclobutane produces an
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enamide amido complex 9 that undergoes o elimination of the enamine, regenerating
the catalytically active imido species. Depending on the steric demand of the imido
ligand and the ancillary ligands, the imido species is also in equilibrium with
the bridged imido dimer 10, favoring the dimeric species with decreasing steric
demand of the ancillary and imido ligands. Hence, many sterically less-encumbered
catalyst systems perform better with sterically demanding amines and the rate of
the reaction generally does not correlate linearly with the concentration of the
catalyst.

NHR?

—_ R! 2 R’NH, - M=Ti, Zr
R! [ ]\NHR2 R' = alkyl, amido
6
R2
|
N

VRN
12 IMI_ _IM] +R?NH, || - R?NH,

N
NR? NHR? e
I = MR
>/ ’ \
RZ
\
x{
/
(M1

[M]-NR2

NHR? 8

R2NH,

Scheme 6

The mode of operation of Group 5 metal catalysts in the hydroamination of
allenes is unclear at present. The fact that only primary amines react with allenes
(and alkenes) seems to support a metal-imido intermediate. However, mechanistic
studies on the tantalum-catalyzed hydroamination of alkynes are unable to confirm
this mechanistic scenario.®4~6¢

The mechanism of alkene hydroamination is much less well understood than
the mechanism for alkyne and allene hydroamination and is still under significant
debate.*367=71 On the basis of the observation that most neutral Group 4 and
Group 5 metal alkene hydroamination catalysts are unreactive towards secondary
aminoalkene substrates, a mechanism analogous to that for alkyne and allene
hydroamination involving metal-imido species as catalytically active species has
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been proposed (Scheme 7).97:9870 The reversible’>’3 [242]-cycloaddition of the
metal imido species 11 with the alkene moiety leads to an azametallacyclobutane 12
that is protolytically cleaved to regenerate the metal-imido species and release the
hydroamination product. The significant activation barrier®! for this protonation step
and the facile cycloreversion of the azametallacyclobutane 12 to the metal-imido
species 11 is most likely responsible for the limited scope of neutral Group 4
and Group 5 metal based catalyst systems in the hydroamination of non-activated
simple alkenes and the harsh reaction conditions required to achieve catalytic
turnover.

R? R? R2 R?

B H
NRY, 2N AR AN
s (R, 2 R .

n

N
M A T

H p2 Rp2
R! = Me, Et 2HNR), R
M =Ti, Zr, Hf, Ta n=12 A R® R

HN__

Z

X

n

Q2 132 AN
N

>’7\R2
RZ
11
H - t
N
- g e
R? R ;
HN A
2 n\ R2
N R2

M)

2 "

Scheme 7

However, a few (achiral) neutral, Group 4 metal catalyst systems are reported
to catalyze the cyclization of secondary aminoalkenes and it is suggested that a

lanthanide-like o-bond metathesis mechanism (Scheme 3) is operating in these
cases,48:69.74

Late Transition Metals

The mechanism of late transition metal catalyzed hydroaminations is less inten-
sively studied and they are much less well understood compared to early transition
and rare earth metal catalyzed hydroaminations. However, it is established that late
transition metal catalyzed hydroaminations may proceed via different mechanisms
depending on the substrate and the catalyst employed. Generally, the reactions are
thought to involve either amine activation (Scheme 8) or alkene activation (Scheme
9).21.7576 Cleavage of the p-aminoalkyl metal species can occur either via direct
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protonation from an external acid or via reductive elimination of a metal-hydrido
alkyl intermediate (Scheme 9).

e,

PhHN PhNH,
Ir(PEt3),Cl1

reductive elimination + PEty \ oxidative addition

Ir(PEt3)(H)(NHPhC7H,()Cl Ir(PEt3),(NHPh)(H)CI1
—PEt3 &3{3 IT % Ab
» 7
Etgp/ II'\ ““““““ )
Et;P H’I\\I . .
¢ Ph olefin insertion
Scheme 8
\—NHR [L,M]

reductive
elimination

direct [L,M]
protonation H KNHR (L,M] H
[HY]
proton transfer
toM
RNH,
B ucleophilic attack
[L,M] .
_LNHZR
Scheme 9

The amine activation mechanism includes oxidative addition of an amino group,
followed by insertion of the unsaturated carbon—carbon bond into the metal-amide
bond and final reductive elimination. It is established that the iridium(I)-catalyzed
hydroamination of strained alkenes, such as norbornene, with anilines proceeds
via this mechanism (Scheme 8).”7~7° Although amines other than anilines, such as
ammonia, are also reported to undergo N—H oxidative addition to iridium®°~%2 and
ruthenium®? metal centers, no related catalytic systems are known. The syn insertion
of an olefin into a palladium-amide bond has also been observed.?*#> However,
these particular systems are not directly related to hydroamination processes. Nev-
ertheless, the platinum-catalyzed intramolecular hydrohydrazination of N-protected
alkenyl hydrazides proceeds via NH-activation/olefin insertion rather than through
nucleophilic attack to a coordinated alkene.%°
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Key steps of the alkene activation mechanism (Scheme 9) include nucleophilic
attack of the amine on the metal-coordinated olefin, leading to a zwitterionic inter-
mediate. Proton transfer from nitrogen to the metal produces a -aminoalkyl metal
species that then undergoes reductive elimination, cleaving the metal-carbon bond.
The direct protonolysis of the metal-carbon bond in the zwitterionic ammonium
intermediate is also possible in principle, but this step is less kinetically favorable
than the stepwise process via reductive elimination.

DFT calculations suggest that the amine activation pathway is less favored than the
alkene activation pathway for the intermolecular hydroamination of simple alkenes
with aliphatic amines catalyzed by Group 9 and 10 metal complexes.3” Similar stud-
ies of the platinum-catalyzed addition of aniline to ethylene show a high barrier for
oxidative amine addition and reveal that nucleophilic attack on the coordinated ethyl-
ene is the rate-determining step.8%8°

The iridium-catalyzed intramolecular hydroamination of aliphatic aminoalkenes
is also proposed to proceed via alkene activation (Scheme 10).°® DFT calculations
suggest that the irreversible metal—carbon bond cleavage is rate-limiting, which is in
line with the observed large negative activation entropy. It should be noted that coor-
dination of the alkenyl moiety of the substrate to the metal center may be disfavored
by a competitive coordination of the amino group, which will not result in product
formation. This explains why primary aminoalkenes are significantly less reactive
than more sterically encumbered (and thus less prone to coordinate through nitro-
gen) secondary aminoalkenes for most late transition metal based systems. Another
important observation is that not all late transition metal catalyzed systems are limited
in turnover by the protonolysis step, given that some examples of “fast” protonoly-
sis in a rhodium catalyst system with a k>-P,0,P-xanthene-based ligand system are
known.”!

Scheme 10

Analogous alkene activation mechanisms are also proposed for a number of
hydroaminations utilizing N-protected amines or less nucleophilic amines, such
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as anilines. Mechanistic studies suggest that the protonolysis of the metal-carbon
bond is the rate-determining step in the PNP-palladium-catalyzed [PNP = 2,6-
bis((diphenylphosphanyl)methyl)pyridine] intramolecular hydroamination of alkenyl
carbamates and carboxamides.”> A DFT study of the (phosphine)Au(I)-catalyzed
addition of carbamates to 1,4-dienes leads to a similar conclusion.”

It is important to note that in certain cases the role of the metal catalyst may be
limited to the generation of an acid via ligand exchange with the N-protected amine
followed by protonolysis of the alkene. This activates the alkene to nucleophilic trans-
formations, since the addition of N-protected amines to alkenes is also efficiently
catalyzed with Brgnsted acids such as TfOH (Scheme 11).93%4

N
OTf 1 /OTﬂ R OTf . OTF
Lt 4+ RINH, === LyPt OTf~ =———= LP{ v 29
OTf NH,R! NHR! R
Scheme 11
SCOPE AND LIMITATIONS

Ethylene and Other Unactivated Alkenes

Simple alkenes are readily available feedstock in the chemical industry. Therefore,
it is desirable to utilize them in highly atom-economical functionalization reactions,
such as the hydroamination reaction. Although significant progress has been made
in the area of intermolecular hydroamination of unactivated alkenes, overall, the pro-
cess remains challenging and very few reactions have found synthetic or industrial
application. The intermolecular hydroamination of unactivated alkenes is presented
in Table 1A. Intramolecular hydroaminations of aminoalkenes are significantly more
facile and will be covered in a later section.

Intermolecular Hydroamination of C,—C, Alkenes. Although the reaction of
simple alkenes and amines is thermodynamically feasible (AG? ~ —14.7 kJ mol~!
for the addition of ammonia to ethylene),'” the uncatalyzed process is kinetically
disfavored.” Even if equilibrium can be reached it may favor the starting materials
under the reaction conditions required to catalyze the process. Elevated temperatures
and pressures are required in most cases, as well as the presence of a transition metal
or main group metal catalyst. Robust, non-transition metal based heterogeneous cat-
alysts can also facilitate the desired transformation. Various zeolites”*~%° are active
catalysts for the hydroamination of ethylene with ammonia. Harsh reaction conditions
(up to 370°) are employed and typical conversions do not exceed 20%. An additional
drawback is the uncontrolled polyalkylation of ammonia to give mixtures of mono-
(13) and diethylamine (14) (Scheme 12).
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_ zeolite cat.
= + NH; ———————— EtNH, + Et,NH

i 365°,24 h
2 equiv 13 14

Catalyst  Yield (%) 13 + 14 13/14

H-Y Zeolite 12 81:19
H-Erionite 18 97:3
Scheme 12

A low selectivity to form the primary amine hydroamination product is also
observed for the analogous reaction of propylene.””-!'% The selectivity can be
increased to >97% for propylene!’! and >98% for isobutylene!'?> by use of a
pentasil-type zeolite catalyst,'?1103 with the latter process being commercialized
by BASF (Scheme 13) as an industrial-scale approach to fert-butylamine. The
catalytic activity is very sensitive to the amount and strength of Brgnsted acid sites
on these solid catalysts, and linear correlations between the SiO,/Al,O5 ratio of
H-MFI, H-Mordenite, and H-FAU solid catalysts are observed.'% Overall, the harsh
conditions restrict the use of heterogeneous zeolite-type catalysts to the reactions of
C,-C, alkenes with ammonia.'%4105

borosilicate pentasil
)\ + NH; ————— (15 %) >98% selectivity
1.3 equiv 300 bar, 300° NH,

Scheme 13

Somewhat milder conditions for the hydroamination of “small” alkenes, which
are not restricted to ammonia as a nitrogen source, are required for alkali metal cat-
alysts. Whereas elemental lithium,'% sodium,'”-1%% and potassium!®’ require high
reaction temperatures, more reactive alkali metal amides'*°~!'! or hydrides'!? are
more efficient catalysts. In general the process is not selective when ammonia is used;
however, tertiary amines may be obtained selectively when secondary amines react
with ethylene (Scheme 14).'12

— . EuNH KH (7 mol %)
50 bar 100°,9h

EuN  (55%)

Scheme 14

A variety of late transition metal complexes have been tested as homogeneous
catalysts for the hydroamination of C,—C, alkenes. In nearly all of these studies
the addition of HNR, to both alkenes and alkynes proceeds with Markovnikov
regioselectivity. Catalysts employing iron,''® ruthenium,''3~!6 rhodium,!!7—120
and platinum?>!117:121=124 are reported for the hydroamination of C,—C, alkenes.
It is noteworthy that no transition metal based catalyst system for the addition
of ammonia has been reported. So far, most catalyst systems are restricted to
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weakly basic anilines or N-protected amines (amides, carbamates, sulfonamides).
A typical hydroamination of aniline with ethylene is accompanied by a second
hydroamination as well as oxidative arylation side reactions (Scheme 15).'?! More
basic alkylamines are unreactive under these conditions, presumably due to facile
catalyst decomposition.!?3

PtBr; (0.3 mol %),

NH2 - poMe); (0.6 mol %) NHEt NEtZ
—
n-BuyPBr, 150°, 10 h

25 bar
(32%) (0.3%) (3.7%)

Scheme 15

When a sterically hindered and electronically deficient aniline is employed, a

chemoselective transformation can be achieved (Scheme 16).12!

HE
o, C[Nﬂz PtBr, (1 mol %), TfOH (3 mol %) @(N t(95%)
Cl n—Bu4PBr, 1500, 72 h Cl

25 bar

Scheme 16

A catalytic system based on rhodium trichloride shows high activity and excellent

selectivity for the hydroamination of N-ethylaniline (Scheme 17).120

RhCl323H,0 (0.3 mol %),

NHEt  pph; (0.6 mol %), n-BusPI (19 mol %) NEt
= 4 (75%)
L, (0.6 mol %), 150°, 24 h

25 bar

Scheme 17

Most late transition metal based catalysts are applicable to less basic anilines.
Reports on the reactivity of aliphatic amines are rare!'® and typically involve cyclic
secondary amines (Scheme 18).'17

H Et
N RhCl53°3H,0 (1 mol %
- 3*3H,0 ( o) N (70%)
THF, 200°, 3 h Q

3.5 equiv

Scheme 18

Whereas late transition metal catalyzed hydroaminations of alkenes with unpro-
tected amines require high temperatures, even with anilines, reactions of N-protected
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amines (e.g. amides, sulfonamides) are generally more feasible. Thus, the platinum-
catalyzed reaction of benzamide with ethylene proceeds at 120° (Scheme 19).!22

(0] (0]
[PtCl,(C,Hy)], (15, 2.5 mol %)
= + NH, : - N 98%)
3.5 bar PPh; (5 mol %), dioxane, 120°, 24 h H
A Q. _Cl
(1§ /Pt\
a” ca Sy

15 Zeise's dimer

Scheme 19

The addition of tosylamide to the less reactive (Z)-2-butene is also catalyzed by
the Zeise dimer 15 after activation with AgBF, (Scheme 20).%

15 (5 mol %), AgBF, (10 mol %) NHTs
/ﬁ + TsNH, £ /\( (95%)
1.2-CL,CqH,, 85°, 3 h

1 atm

Scheme 20

An analogous reaction of a carboxamide with propylene gives exclusively the
Markovnikov hydroamination product in good yield (Scheme 21).!2

0

0 15 (5 mol %), PPh; (10 mol % J\

AN+ PIe ( _ ). PPhs ( b) B )LN (73%)
n-Bu” "NH, dioxane, 120°, 80 h n-bu n

Scheme 21

The intermolecular Markovnikov addition of cyclic ureas to alkenes catalyzed by
a cationic gold(I) phosphine complex is reported.!?® The reaction is not limited to
C,—C, and higher terminal alkenes but also succeeds with the sterically more chal-
lenging isobutylene (Scheme 22).

(0)

0
(0-CH5CgH4)P(:-Bu),AuCl (10 mol %) ><
)\ *+ MeN )LN : MeNkN (72%)
AgSbFg (10 mol %), dioxane, 100°, 48 h -/

8 bar

Scheme 22
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Intermolecular Hydroamination of Unactivated Higher Alkenes. Inorganic
zeolites and clays are significantly less efficient in the hydroamination of higher
alkenes with unprotected amines and ammonia. However, heterogeneous catalysts
can be successfully employed in the hydroamination of more reactive N-protected
amines.'?’ For example, H-montmorillonite clay can catalyze the addition of tosyl-
amide to cyclohexene in good yield (Scheme 23). The analogous addition to acyclic
terminal or internal alkenes proceeds with low regioselectivity and is accompanied
by double bond migration.'?’

. NHTs
H-montmorillonite (30 wt %
O + TsNH, ( %) (90%)
heptane, 150°,2 h

2 equiv

Scheme 23

The intermolecular lanthanide-catalyzed alkene hydroamination is feasible with
the sterically open ansa-neodymocene 16-Nd, but the number of examples remains
small (Scheme 24).43128 The reaction proceeds regioselectively in a Markovnikov
fashion, but a large excess of alkene is required and the reaction is 2—3 orders of
magnitude slower than the intramolecular process.

16-Nd (20 mol %) HN
NN+ O ONH, M (90%)
CgDg, 60°
73 equiv TOF 0.4 h™!

Me., .
Me=S1 Nd—CH(SiMe3),

16-Nd
Scheme 24

Although the base-catalyzed hydroamination of higher alkenes is less developed
than that of lower alkenes and vinyl arenes, activated allylarenes react smoothly
under mild conditions in the presence of an alkyllithium or lithium amide.!?%130
The enhanced reactivity presumably results from isomerization of allylbenzene
to the more reactive B-methylstyrene derivative prior to the hydroamination step
(Scheme 25).130

H
NBn
- N . ﬁ
-BuLi (20 mol %
©/\/+[j n-BuLi (20 mol %) N\) (88%)
N THF, 1t, 24 h
Bn

2 equiv

Scheme 25
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A limited number of late transition metal catalyzed, intermolecular hydroamina-
tions of higher alkenes with N-unprotected amines are known using catalysts based on
platinum'?*13! and rhodium.'3? The reaction is limited to less nucleophilic anilines
as the amine component (Scheme 26)!>3 and the catalytic efficiency is predictably
lower in comparison to reactions involving ethylene. The Markovnikov product 17 is
formed preferentially to its isomer 18.

PtBr, (0.3 mol %),

NH, H H
PN @[ n-BuyPBr (18 mol %) NT”-BU N ~,.Bu
n-Bu  + +
[PhNH;]HSO; (0.8 mol %), a a
17 18

2 equiv Cl
150°,96 h

17 + 18 (56%), 17/18 = 95:5
Scheme 26

The gold(I)-catalyzed hydroamination with sulfonamides can also be applied to
more sterically encumbered trisubstituted alkenes. Exclusive Markovnikov addition
is seen (Scheme 27).133

PhyPAuCI (5 mol %),

AcO AgOTf (5 mol %) AcO
¢ + TsNH, £ 2 Tus (44%)
A toluene, 85°,48 h

4 equiv

Scheme 27

An analogous reaction with a non-conjugated diene proceeds smoothly to a pyrrol-
idine product, as the intermediate secondary sulfonamide is also active in the gold-

catalyzed hydroamination reaction (Scheme 28).!33
PhsPAUCI (5 mol %),
AgOTH (5 mol %)
N + TsNH, g ( ~ *’“""Q’“"“ (64%) cis/trans = 37:63
toluene, 95° Ts
Scheme 28

A variety of functional groups, such as hydroxyl, ether, ester, and carboxylic acids
are tolerated in the gold(I)-catalyzed Markovnikov addition of cyclic ureas to alkenes;
however, a large excess of the alkene is required (Scheme 29).126

I I P(-Bu),AuCl
o OO o) R Yield (%)
(5 mol %) = 1elA)
X LA

SR+ n-C¢H 98
MeN~ "NH MeN~ N 67713
10 equiv J AgSbF (5 mol %), \_J HO(CHyp; 95
dioxane, 100°, 24 h
Scheme 29
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Although homogeneous Brgnsted acid catalyzed hydroaminations of C,—C,
alkenes are not known, higher alkenes are reported to undergo this reaction smoothly
in the presence of triflic acid (Scheme 30).'3* However, reactions with analogous
acyclic alkenes lack regioselectivity.'> Several metal-mediated hydroamination
reactions with protected amines are believed to proceed via an acid-catalyzed
pathway.’’

NHTs
TfOH (1 mol %
+ TsNH, —oHUmol%) _ (88%)
toluene, 85°,22 h
4 equiv

Scheme 30

Although intermolecular Bronsted acid catalyzed hydroamination processes are
most efficient for protected amines; however, some reactions with unprotected amines
of low basicity such as hydrazines,'3%137 azoles,'3%~14! and anilines'#>'43 are known.
A significant drawback of Brgnsted acid catalyzed hydroamination reactions involv-
ing aniline derivatives is the formation of hydroarylation byproducts as illustrated by
constitutional isomers 19 and 20 resulting from the Hl-catalyzed addition of aniline
to cyclohexene (Scheme 31).'43

H
O NHy  Hi (5 mol %) N
+ +
toluene, 135°,21d O/ \©
19 20
19 + 20 (59%), 19/20 = 86:14

NH,

5 equiv

Scheme 31

Intramolecular Hydroamination of Aminoalkenes. In contrast to allenes,
dienes, and strained alkenes, unactivated alkenes exhibit significantly different
modes of reactivity in inter- vs. intramolecular hydroamination, with the latter
process being much more facile. The vast majority of catalysts that operate in
intramolecular aminoalkene hydroamination reactions cannot be applied to the more
challenging intermolecular processes. Intramolecular aminoalkene hydroamination
has captured the attention of many research groups, and the results are fully covered
in Table 2A. A large number of catalyst systems based on alkali, alkaline earth, and
early and late transition metals efficiently mediate the cyclization of aminoalkenes.

Relatively simple lithium-based precatalysts ranging from n-BuLi and
LDA'#~148 (o more elaborate axially chiral lithium amides'*® (see “Enantio-
selective Intramolecular Hydroamination of Aminoalkenes” later in the text) can be
employed for the intramolecular hydroamination of aminoalkenes. The cyclization of
primary and secondary alkenyl amines affords pyrrolidine and piperidine derivatives.
The formation of azepanes or larger azacycles has not yet been reported with
these catalyst systems. The basicity of alkali metal based catalysts often results in

&
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undesired side reactions, such as double bond migration. For the simple n-BuLi
catalyst system this side reaction can be suppressed by using a THP—toluene solvent
mixture (Scheme 32).148

/\/\/NHZ n-BuLi (16 mol %) /Q (86%)
THP-toluene, 100°,5d H
Scheme 32

The reaction proceeds exclusively as an exo cyclization, similar to rare earth and
early transition metal catalyzed cyclizations. The high nucleophilicity and basicity of
organolithium reagents significantly limits the range of tolerated functional groups.

Alkaline earth metal-based systems featuring magnesium, calcium, strontium,
and barium are in general more reactive and less basic than lithium-based catalysts,
however, they display similar limitations with respect to their functional group
tolerance.*”-159~155 Azacycles with ring sizes ranging from 5- to 7-membered rings
are accessible via exclusive exo cyclization of the corresponding aminopentenes,
aminohexenes, and aminoheptenes. The rate of reaction significantly decreases with
the increasing number of substituents on the double bond. Whereas gem-disubstituted
alkenes still undergo the cyclization (Scheme 33),*’ 1,2-disubstituted alkenes and
higher substituted alkenes are unreactive even at elevated temperatures.

had
Dipp N N-Dipp

THF N(SiMe3), Ph

Ph Ph (5 mol %) Ph
A - (94%)
2 CgDg, rt, 30 min SON

H

Scheme 33

With the exception of alkaline earth metal catalysts, rare earth metal based cata-
lysts are by far the most active catalysts for the intramolecular hydroamination of N-
unprotected primary and secondary amines.”->>-3 Similar to alkali and alkaline earth
metal based catalyst systems, all cyclizations proceed with exclusive exo selectivity
and allow the synthesis of 5- to 7-membered rings. The rate of cyclization decreases
with increasing ring size (5 > 6 > 7), and the presence of increasingly sterically
demanding gem-dialkyl substituents'3® results in significantly enhanced reactivity of
the substrates (Scheme 34).*> The rate of cyclization also increases with an increas-
ing ionic radius of the rare earth metal and increasing openness of the coordination
sphere.*> Although metallocene catalysts are generally superior in reactivity, elab-
orate ligand frameworks are not necessarily required, as exemplified by the simple
homoleptic tris(amides) Ln[N(SiMe;),]; (Ln = Y, Nd, La).!>7-158
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R
/\SQNH Cp*,LaCH(SiMes), (3 mol %) /([M—S“R
2
7 C;Dg N
H
85%
n R Temp (°) TOF (h™)) (>85%)
I H 60 140
I Me 25 95
2 H 60 5
3 Me 60 0.3
Scheme 34

The reactivity of 1,2- and gem-disubstituted alkenes is much lower than that of
terminal alkenes (Schemes 35'%° and 36!57:160)_ Interestingly, the formation of pyrro-
lidines and piperidines proceeds with comparable rates, in contrast to the results
obtained for terminal alkenes.

16-Sm (5 mol %) (ot
R~ NH, R (>95%)
n N

125°
H
Me/,.s. ] n R TOF®m
Me—Si_ Sm—CHSiMes T ve 216
1 Et 119
2 Me 144
16-Sm
Scheme 35

cat. (3 mol %) \4_&
o NHy NN
H

70°
Cat. Time (h) Yield (%)
[(CP™S)ySmMe], 2 93
Y[N(SiMe3)2]3 8 94
Scheme 36

The cyclization of chiral aminoalkenes can be performed with good to excel-
lent diastereoselectivity.*>138:1617166 Whereas the cyclization of a-substituted
aminopentene derivatives leads preferentially to trans 2,5-disubstituted pyrrolidines
(Scheme 37),'% the reaction of analogous aminohexene derivatives strongly favors
the cis 2,6-disubstituted piperidines (Scheme 38).1%! The preferred formation of
trans disubstituted pyrrolidines can be explained by minimization of 1,3-diaxial
interactions in the chair-like cyclization transition state that requires a coplanar
alignment of the M—N and C=C bonds (Figure 1, left side). Analogous arguments for
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aminohexene derivatives account for the preferred formation of cis 2,6-disubstituted
piperidines (Figure 1, right side). The proximity of the stereocenter is crucial, as
substituents placed in more remote positions relative to the amino group result in
significantly diminished diastereoselectivities.

/N
Ar-NH HN-Ar (5 mol %),

NH Sc[N(SiM 5 mol % O\
M : CINGiMey,l; Gmol %) . N (>95%) trans/cis =49:1

Cg¢Dg, 60°, 1.5h N
Ar = 2-i-PrCgH,
Scheme 37

NH, Cp*;NdCH(SiMes); (6 mol %)
W (97%) cisl/trans = 115:1
= C6D65 rt, 14 h N

H

Scheme 38

¥ H ¥ H 1 H
/ﬁ] [LQMT E/J\T Ll
(Lol g - RH RE‘[LIH] \B(H

l favored disfavored lfavored J disfavored
ONTTR N TR /(Nj\R (Nj\R
H H H H
trans cis cis trans

Figure 1. Stereomodels for observed diastereoselectivity in the cyclization of a-substituted
aminopentene (left) and aminohexene (right) derivatives.

Compared to homogeneous catalysts, heterogeneous catalysts allow facile
catalyst separation from the reaction mixture and have the potential for recycling.
Several attempts to develop heterogeneous lanthanide-based catalysts have been
reported. Resin-supported lanthanocene complexes attached to amine-functionalized
cross-linked polystyrene supports, e.g. 22, display activities similar to the homogen-
eous analog 21 and can be recycled at least two times (Scheme 39).!¢7 Grafting of
homoleptic tris(amides) onto partially dehydroxylated mesoporous zeolites leads
to activities higher than those of the tris(amides) in homogeneous solution.'®® The
activity decreases in the order Y > La > Nd and is also dependent on the pore
size and particle morphology. However, the supported catalyst shows only limited
recyclability.
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% NHZ CeDs N ( ©° )

H
Catalyst Cycle Temp (°) Time (h)
21 (5 mol %) 1 60 0.6
22 (5 mol %) 1 60 0.9
22 (5 mol %) 2 60 1.6
22 (5 mol %) 3 60 2.5
Y {N(SiMe3), }5 (3 mol %) 1 50 1.9
Y {N(SiMe3),}3@SBA-15LP (6 mol %) 1 70 0.05
Y {N(SiMe3),}3@SBA-15LP (6 mol %) 2 70 0.33
Y {N(SiMe3),}3@SBA-15LP (6 mol %) 3 70 15

T T

Sm—CH(SiMes), sm—N"HtIN
\§( - % / H H
21 2
Scheme 39

Group 4 metal complexes possess features that are potentially superior to those
of rare earth metal complexes, as they are more tolerant of functional groups,
easier to prepare, and easier to handle. Complexes based on titanium,57-6%169=179
zirconium,*$-:68=70.74.169=171,176,178,180—182 anq hafnium!”® catalyze the hydroamin-
ation of aminoalkenes. In the simplest cases, commercially available homoleptic
tetraamides such as Ti(NMe,),%’ or Zr(NMe,),% are catalysts for substrates acti-
vated by gem-dialkyl substitution (Scheme 40). Group 4 metal catalysts in general
exhibit significantly lower catalytic activity when compared with rare earth metal
based systems. Generally, the reactivity decreases in the order Zr > Hf > Ti, which
is opposite to the trend observed in alkyne hydroaminations.'®!!:14 The fact that
neutral catalyst systems, with a few exceptions (Scheme 41),43:6%74178 are confined
to aminoalkenes with a primary amino group has been interpreted in support of a
metal-imido based [2 + 2]-cycloaddition mechanism (Scheme 7). On the other hand,
cationic catalyst systems, %180 which are believed to operate via a lanthanide-like
o-bond metathesis mechanism, are limited to aminoalkenes with a secondary amino
group. Primary aminoalkenes are thought to deactivate these cationic systems
through a facile a-deprotonation of a cationic metal-amido species.'®? As an
illustrative example, the cationic zirconocene [Cp,ZrMe]*[MeB(C¢Fs);]™ cyclizes
N-methyl aminoalkenes even in the absence of activating gem-dialkyl substituents
(Scheme 42) and requires relatively low catalyst loadings in comparison to most
other Group 4 metal catalysts.'%”
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Ph
Ph_Ph M(NMe,); (5 mol %) /((n—g’”l’h
NH
/A&’)%\/ 2 toluene g
n M Temp (°) Time (h) Yield (%)
1 Ti 110 24 92
1 Zr 100 1 92
2 Ti 110 24 80
2 Zr 100 3 83
Scheme 40
i-Per)\
N RNMez
N/%I‘\*N Me,
=3 HNM
PN © € Ph.
\/\Ph)ih/H (10 ol %) Ph__@\
N N.

R CgDg, 100° N

R Time (h) Yield (%)

H 4 92

Me 4 90

/@f,ﬁ 28 89
MezN
Nl

W 48 87
NBn

Scheme 41

M NHMe

Cp,ZtMe]*[MeB(CgFs)3]™ (1 mol %
[CpoZrMe]*[MeB(CeFs)3]™ (1 mol %) /Q (84%)

toluene, 100°, 17 h Me

Scheme 42

A significant increase in reactivity is achieved using the zwitterionic zirconium
cyclopentadienyl-bis(oxazolidinyl)borate complex 23, which permits the cyclization
of Thorpe—Ingold activated substrates at room temperature (Scheme 43).'8% As will

Ph
Ph_ Ph 23 (10 mol %) /4—&“”1 )
/\)\/NHZ C¢Dg, 1t, 11 h N ’
H
Ph— /@
B\

JgtN/v-Zr»-mNMez

0\ O\N:\)\m \NMBZ

23

Scheme 43
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be discussed in the section on enantioselective reactions, a chiral variant of this com-
plex is active even at —30°.%*

Aminotroponiminato zinc complexes catalyze the hydroamination of secondary
aminoalkenes (Scheme 44),'3> and tolerate a variety of functional groups, including
thioketals, silyl ethers, and sulfonimides.'3~1°1 The catalytic activity is improved
by using anilinium borate co-activators that generate cationic zinc species in situ.
Anilinium borate itself is also a suitable catalyst'’* with comparable reactivity at
elevated temperatures; however, in combination with Lewis acidic diethylzinc the
reactions readily proceed at room temperature.'*> The mechanisms involved in these
catalysts are not known and may depend on whether the reactions proceed via neutral
or cationic species.

Cy

c
. Zn-Me
7 N

Cy (2.5 mol %) /

[PhNMe,H][B(CgFs)4] (2.5 mol %), N
benzene, 80°, 3 h

(90%)
NTs

Scheme 44

Catalysts based on late transition metals are typically less efficient than those
based on rare earth metals. Their reactivity decreases from N-protected to sec-
ondary aminoalkenes, with few systems able to effect the cyclization of a primary
aminoalkene. Nevertheless, enhanced functional group tolerance and simplicity of
reaction setup is an advantage stimulating further development in this area.

The cyclization of primary aminoalkenes is catalyzed by complexes of
platinum, 93194 gold,'®> rhodium,'® and copper.!®’ In most cases these catalysts
either require the use of stoichiometric amounts of a Brgnsted acid to complete
the catalytic cycle, or are confined to Thorpe—Ingold activated aminoalkenes
(Scheme 45).197

Cu(O#-Bu), (10 mol %),
XANTPHOS (10 mol %)

MeOH-toluene, 100°, 72 h

LI

PPh, PPh,
XANTPHOS

(91%)

Scheme 45
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A rhodium catalyst capable of cyclizing unbiased primary aminoalkenes is
reported.”! However, cyclizations of secondary aminoalkenes with late transition
metal catalysts are more facile.!”> 2% The steric and electronic features of the
ligand employed exert considerable influence on the reactivity of the catalyst.
Thus, the reactivity of PtCl, is significantly enhanced by the sterically demanding
monophosphine ligand 24, allowing the facile cyclization of an aminohexene at 80°
(Scheme 46).'° In contrast, a less demanding triphenylphosphine-based system
operates only at 120°1%% and is similar in reactivity to “ligandless” PtCl,.?°! The
range of tolerated functional groups is significantly broader than that for early
transition metal catalysts, and even includes unprotected Hydroxy groups as shown
in a cyclization facilitated by ligand 25 (Scheme 47).1%

H PtCl, (10 mol %), 24 (10 mol %) /(j
WN\ N (66%)
Bn diglyme, 80°, 96 h |

Bn
I P(#-Bu),
MezN O

24

Scheme 46

[Rh(COD),]BF4 (2.5 mol %),
25 (3 mol % )

dioxane, 70°, 7 h

HN
e
PCy,
MezN O

25

HO (65%) dr 11:1

Scheme 47

Late transition metal catalyzed hydroaminations of N-protected alkenyl amines
are successfully performed utilizing a variety of functionalized nitrogen moieties,
including sulfonamides,??? carbamates,®>1332037206 amjides,2293:207 and ureas.?*®
Many reactions proceed at room temperature, which is not the case for N-unprotected
primary or secondary aminoalkenes. A typical example is the gold-catalyzed
cyclization of an N-alkenyl urea utilizing the N-heterocyclic carbene complex 26
(Scheme 48).208
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A i-Pr i-Pr
\/j/ 26 (10 mol %) /4—§
s —— 98%) cis/trans =5.5:1
HIN MeOH, 1t, 24 h N (O8%)
CONHPh CONHPh

N, \\ | Nan:
DiPP Y DiPP
Au(OTf)
26

Scheme 48

It should be noted, however, that the reduced basicity of N-protected alkenyl
amides allows their facile cyclization in the presence of Brgnsted acid catalysts
(Scheme 49), and some of the previously reported metal-catalyzed cyclizations are
possibly catalyzed by the acid co-catalyst.!3+209-212

Phon Ph
_J—i TfOH (5 mol %) /prh ‘1o
HITI toluene, 85°, overnight N 81%)
Cbz Cbz

Scheme 49

5-Endo cyclizations of aminoalkenes are not observed in metal-catalyzed
hydroaminations, but are observed in acid-catalyzed processes (Scheme 50).21°
Brgnsted acids are also used in catalyzed cyclizations of N-unprotected
aminoalkenes, but the reactivity is very low, presumably due to the strong
basicity of the amine center.!74213

=
O/j\ TfOH (0.4 equiv)
N COMe cnar o 0ash N TCOMe 02%)
S

CHCl3, 0°,0.25 h
Ts

Scheme 50
Hydroamination of Vinyl Arenes

Intermolecular Hydroamination of Vinyl Arenes. The reactivity of the double
bond in vinyl arenes is significantly increased by conjugation to the aromatic ring
system. Hence, vinyl arenes generally react more smoothly in hydroamination
reactions in comparison to simple, unactivated alkenes, especially in intermolecular
processes. Multiple catalytic systems featuring Brgnsted acids and bases, and
early and late transition metal based catalysts are successfully employed in inter-
and intramolecular hydroaminations of vinyl arenes with both N-unprotected and
N-protected amines of varying basicity. A particular challenge is the control of
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Markovnikov and anti-Markovnikov regioselectivity. It should be noted that reac-
tions of electron-deficient vinyl arenes (e.g. vinyl pyridines) are not covered, as they
represent typical Michael acceptors with different reactivities. The intermolecular
hydroamination of vinyl arenes is covered in Tables 1B.

Vinyl arenes and stilbene derivatives react with ammonia and primary amines upon
irradiation in the presence of the electron-transfer reagent dicyanobenzene.>!4~21°

Vinyl arenes readily react with amines under basic conditions. Sodium metal
catalyzes the hydroamination of styrene with secondary?'’=22! or primary???223
aliphatic amines at ambient or slightly elevated temperatures. The anti-Markovnikov
addition of the amine moiety is favored (Scheme 51).22!

Na (20 mol %),
X CoHs (10 mol %) NEt
+ EtNH (95%)
. THF, 1t
1.7 equiv
Scheme 51

Readily available alkyllithium reagents can also be used as homogen-
eous base-type catalysts for anti-Markovnikov addition of primary*?*??> and
secondary 30224226 amines to styrene derivatives. The reactions typically proceed
in good to excellent yields to give p-phenylethylamine derivatives (Scheme 52).22°
Unfortunately, ammonia does not exhibit the same reactivity as primary and

secondary amines.
o e
Q n-BuLi (5 mol %) N

X N
+ 99%
@A Q THF, 90°, 20 h QNJ ©9%)
F

Scheme 52

The simple lithium amide LiN(SiMe;), catalyzes the addition of aliphatic and
(notably) aromatic amines to vinyl arenes.** The catalytic activity is increased by
the addition of TMEDA and the reaction can be carried out in bulk without addi-
tional solvent. More reactive primary aliphatic amines also form bis-hydroamination
products like 28 in addition to the target secondary amines like 27, although the for-
mation of the latter may be suppressed by using an excess of amine (Scheme 53).
Less reactive aromatic amines and a-, and -substituted vinyl arenes yield the corre-
sponding mono-hydroamination adducts exclusively.** Other readily available alkali
metal based catalysts include NaH,'3° -BuOK?23-227-228 and CsOH.??*

Some of the most active rare earth metal based hydroamination catalysts (espe-
cially employing large rare earth metals like neodymium or lanthanum) also exhibit
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LiN(SiMej3), (2 mol %), TMEDA (2 mol %)

= NH,
+ CeDg, 120°2h
0

Me
OMe
©/\/ M©/ + N
27
28
OMe

27 + 28 (78%), 27/28 =13:1

2 equiv

ZT

Scheme 53

reactivity in vinyl arene hydroamination.*>3%239 The addition of an aliphatic amine
proceeds in an anti-Markovnikov fashion similar to aminations using alkaline metal
based catalysts (Scheme 54).%2

Si(3,5-M62C6H3)3
oW

O-1 A-CH(SiMe3),

o
o
Si(3,5-Me,CgH3); H
N N
©A + nPiNH, G mol %) “nePr (74%)
Ce¢Dg, 60°,53 h

Scheme 54

A range of late transition metal complexes catalyze the addition of N-unprotected
amines to vinyl arenes. The most successful catalyst systems are based on
palladium,?3'=23? ruthenium,?*%-2*! and rhodium. 32242244

In sharp contrast to base-catalyzed hydroaminations, the palladium-catalyzed
addition of amines to vinyl arenes proceeds regioselectively to afford the
Markovnikov product. Typically, a simple palladium(Il) precatalyst with a
bulky chelating diphosphine ligand is employed (Scheme 55).23! High yields and
excellent regioselectivities are observed in the addition of aromatic amines.

NH Pd(OzCCF3)2 (2 mol %),
X 2 _Ph
/@A . ©/ DPPF (3 mol %) H (99%)
CF5 TfOH (20 mol %), cF
toluene, 100°, 7 h 3
N==anit
Fe
a>Ng
PPh,

DPPF

Scheme 55
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It should be noted that palladium-diphosphine catalyst systems are not applicable
to primary aliphatic amines, although they can be applied to secondary alkylaryl-
amines (Scheme 56).23! Furthermore, the palladium-catalyzed hydroamination
of vinyl arenes with cyclic secondary amines proceeds smoothly with excellent
Markovnikov selectivity (Scheme 57).23% Reactions with acyclic dialkylamines are
more sluggish (Scheme 58).

Pd(0,CCF5), (2 mol %),

N NHMe DPPF (3 mol %)
+ NMePh  (65%)
TfOH (20 mol %),

toluene, 100°, 12 h

Scheme 56

gh Pd(OZCCF3)2 (5 mol %),
S DPPF (10 mol %
O/\ " [ ] TfOH ((20 1 670)) Nﬂ (72%)
N mol 7), NPh
H K/

dioxane, 120°, 24 h

2 equiv
Scheme 57

Pd(OQCCF3)2 (5 mol %),
N DPPF (10 mol %)
+ n—C6H13NHMe
TfOH (20 mol %),

dioxane, 110°, 18 h

_n-C¢H
O NI (530,
Me

Scheme 58

Rhodium(I) complexes display anti-Markovnikov regioselectivity in the addi-
tion of aliphatic amines to vinyl arenes,>*>?>* in contrast to the Markovnikov
regioselectivity observed with palladium-based catalyst systems. Unfortunately, the
reaction is accompanied by a hydride-transfer oxidative hydroamination, producing
a significant amount of the corresponding enamine (Scheme 59).2* However, ruthe-
nium(Il) diphosphine complexes perform the anti-Markovnikov addition to vinyl
arenes with excellent regio- and chemoselectivity without formation of oxidative
hydroamination byproducts.?**24! The catalyst is believed to operate through a
n°-coordinated arene pathway, and the catalytic activity is enhanced by the presence
of DPPP (Scheme 60).24!

H [Rh(COD),]BF4 (5 mol %), (\O (\0
X N DPE-phos (5 mol %)

SaNeE- T

toluene, 70°, 48 h

4 equiv 0
(62%) (20%)
(6]
PPh, PPh,
DPE-phos
Scheme 59
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[Ru(COD)(methylallyl),] (5 mol %),
©/\ . @O\JH DPPP (7 mol %), TfOH (10 mol %) N(:@
dioxane, 100°, 24 h ©/\/
4 equi (65%)
equiv thP/\/\Pth
DPPP

Scheme 60

Several other late transition metal based catalytic systems for intermolecular
hydroamination of vinyl arenes are known. Zeise’s dimer (15) shows activity in the
Markovnikov addition of carboxamides, sulfonamides, and carbamates to styrene
derivatives (Scheme 61).24

NH [PtCL(CoHy)ln Io)
X (15, 2.5 mol %)
o gn L o
o) (4-CF3CgHy)3P (5 mol %), L/
2 equiv mesitylene, 140°, 24 h
Scheme 61

The addition of sulfonamides'33202 and cyclic ureas'?° to vinyl arenes is catalyzed
by cationic gold(I)-phosphine complexes (Scheme 62).!33 Additions of sulfonamides
are also mediated by copper(Il)-phosphine catalysts.?*

NHTs

NS
PhsPAUCI (5 mol %), AgOTf (5 mol %
+ TsNH, —2 ( ), AgOTI ( ) (56%)
toluene, 85°, 16 h

4 equiv

Scheme 62

Various Brgnsted,'#>143-242 Lewis, 7?8 and heteropoly>*° acids catalyze the
addition of N-unprotected anilines to vinyl arenes. Unfortunately, these catalysts lack
chemo- and regioselectivities and hydroarylation byproducts, such as substituted
aniline 30, are frequently formed in addition to the Markovnikov hydroamination
product represented by 29 (Scheme 63).'4?

NH,
/©/\ PhNH3B(C4Fs)4*ELO (5 mol %)
+
MeO CgDg, 1t, 5 h
cl

2 equiv /@\ NH,
N Cl +
H
MeO Cl
30

29
29 + 30 (82%), 29/30 = 40:60

MeO

Scheme 63
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Strong Brgnsted acids, such as TfOH, catalyze the Markovnikov addition of
amides'?® and sulfonamides'3*24% to styrene at elevated temperatures (Scheme 64).
Heteropoly acids?® and air- and moisture-stable Lewis acids, such as FeCl;,2*8
Bi(OTf),, or Hf(OTY),,>! also catalyze the Markovnikov addition of N-protected
amines to vinyl arenes.

\ 0
@A . ToNH,  _TOHGmol%) NHTS  (70%)
toluene, 85°

4 equiv

Scheme 64

Interestingly, NBS catalyzes the addition of carbamates and sulfonamides to
electron-rich vinyl arenes smoothly at ambient temperature (Scheme 65).25% This
reaction is believed to proceed via the N-bromotosyl amide, which protonates the
vinyl arene followed by nucleophilic attack of the amide. The iodine-catalyzed
addition of sulfonamides to vinyl arenes requires higher temperatures.?>

N NBS (20 mol
J@A + TN, S B0mol®) NHTS - (g2)
MeO CH2C12, rt, 24 h

MeO

Scheme 65

Intramolecular Hydroamination of Vinyl Arenes. The intramolecular
hydroamination of vinyl arenes is covered in Table 2B. The exo hydroamination
of aryl-substituted aminoalkenes proceeds in a manner similar to the cyclization
of normal aminoalkenes. Rare earth metal based complexes are among the most
reactive catalysts (Scheme 66).°22>47239 Aryl-substituted aminoalkenes are typ-
ically less reactive than terminal aminoalkenes, therefore elevated temperatures
are often required, especially when sterically more challenging 1,1-disubstituted
aminoalkenes are cyclized (Scheme 67).160

DiPP,
N _THF
(4'CF3C6H4_<( ;}Y\
Ph 077, N(SiMes3), Ph
Ph Ph
(10 mol %)
_ Ph (95%)
CeDg, 1t, 0.25 h N
NH, Ph H
Scheme 66
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g/SiMC3
Sm-Me
SiMe3 P
(5.3 mol %)
?}ph RN &Ph (100%) dr 1:1
H,N 6D6> , I;lI
Scheme 67

The cyclization of stilbene-derived aminoalkenes is achieved smoothly with
lithium-based catalysts.”®® However, the initially formed, 5-membered-ring prod-
uct 31 (exo cyclization) slowly rearranges to the thermodynamically preferred
6-membered-ring product 32 (endo cyclization) (Scheme 68).

NHMe n-BuLi (10 mol %),

i-Pr,NH (15 mol %) NMe E;Ql\ﬁ\/[e
+
THF, -78° to rt Ph

Ph 31 Ph 32
Time (h) 31 +32 Yield (%) 31/32
0.25 99 94:5
5 99 65:34
24 99 32:67
Scheme 68

Intramolecular hydroaminations of vinyl arenes with titanium®*’ and

zirconium®-170261 catalysts are known, but elevated temperatures of up to
150° are required.

Only a few examples that employ late transition metal based catalysts are
known. For example, a cationic thodium(I) diphosphine complex is employed in the
intramolecular hydroamination of secondary aminoalkenes (Scheme 69).%6

Ph Ph
Rh(COD)(DPPB)]|BF;, (5 mol %
T(j/ [Rh(COD)(DPPB)IBF, (5 mol %) \(Nj/ (78%) dr 94:6

HN THF, 70°, 48 h
Me Me

Scheme 69

The Brgnsted acid catalyzed Markovnikov hydroamination of the biphenyl
derivative 33 affords the phenanthridine derivative 34 in good yield (Scheme 70).263
This example represents the only metal-free, catalytic, intramolecular vinyl arene
hydroamination of an N-unprotected amine.
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TfOH (20 mol %) NH
(72%)
O toluene, 100°, 12 h O
H,N

33 34

Scheme 70

The hydroamination of N-protected vinyl aminoarenes generally proceeds via an
endo cyclization, which is in contrast to that observed with N-unprotected amines.
For example, the simple gold(I) monophosphine complex Ph;PAuCI facilitates the
intramolecular hydroamination of trisubstituted sulfonamidoalkenes (Scheme 71).202
Electron-withdrawing protecting groups on the amine also activate substrates for
Brgnsted and Lewis acid catalyzed hydroaminations. Brgnsted acid catalysts
cyclize electron-deficient substrates, such as amides,?* sulfonamides,””~2!2 and
carbamates?”® with preferential 5- and 6-endo selectivity, presumably due to the
stereoelectronic input from the aryl moiety (Scheme 72).2!> However, in the case of
aminohexenes, 6-exo cyclization takes place and no azepane formation is observed
(Scheme 73).2% The FeCl;-catalyzed cyclization of sulfamidoalkenes also proceeds
with endo selectivity in the presence of an aryl substituent in the vinylic position
(Scheme 74), whereas in its absence the cyclization leads to the exo cyclization
products.204

o 0
\\SZNH O\\S/,O
2 Ph3PAuCI (5 mol % ~
3 ( o) NH (99%)
| toluene, 100°, 12 h
Scheme 71
Z P

h TfOH (20 mol %)
(85%)
NHTSs toluene, 80°, 1 h N" "Ph
Scheme 72

NHTs TfOH (20 mol %) QPh .
~_Ph N (51%)
Ts

toluene, 100°, 4 h

Scheme 73
ﬂ FeCl3°6H,0 (10 mol %)
(94%)
NH “Ph DCE, 80°,2h N~ >Ph
Ts Ts
Scheme 74
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Hydroamination of Conjugated Dienes

Intermolecular Hydroamination of 1,3-Dienes. Conjugated dienes can serve
as reactive substrates in both inter- and intramolecular hydroamination processes
since the reactivity of the conjugated system is significantly higher than that of an
isolated double bond. In general, the reactivity of 1,3-dienes is similar to that of
vinyl arenes with a notable difference resulting from more challenging regio- (1,2
vs. 1,4- addition) and chemoselectivity problems. Conjugated dienes are prone to
undergo oligo- and polymerization in the presence of an amine when subjected to
hydroamination conditions and this telomerization often accompanies the desired
hydroamination reaction.3 Intermolecular hydroaminations of conjugated dienes are
covered in Table 1C.

The hydroamination of conjugated dienes with ammonia has been reported only
for reactive aryl-substituted dienes under radical addition conditions in the presence
of a photosensitizer.?* Hydroaminations with basic primary and secondary amines
are promoted by a variety of catalysts including alkali metals and their readily
available organometallic derivatives. Reactions of acyclic 1,3-dienes catalyzed by
alkali metals,??%-221:265-267 metal hydrides,’*® and alkyl amides?’*2%9270 ysually
result in the regioselective formation of the sterically less hindered 1,4-addition
product (Scheme 75).27% Primary aliphatic amines are capable of undergoing double
hydroaminations under these conditions, typically leading to complex mixtures of

mono- and bis-allyl amines.??!
n-BuLi (5 mol %
_~F + n-PoNH ( e) (1PN~ (86%) (E)(Z) = 12:88
CeHya. 50° 1h
Scheme 75

Isolated double bonds are significantly less reactive than the conjugated diene moi-
ety, as illustrated by the base-catalyzed, chemo- and regioselective hydroamination
of myrcene (Scheme 76).2%7 This reaction is performed industrially on a multi-ton
scale as part of the Takasago menthol synthesis.?’!

w P S e ) M\ﬁ (74%)
0
X = benzene, 55°,5h X X NEt:

2 >92% selectivity

Scheme 76

A few examples of rare earth metal catalyzed diene hydroaminations are known.
As in base-catalyzed intermolecular hydroaminations, the 1,4-addition product is
formed (Scheme 77).43-128
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16-Nd (3.7 mol %)
CeDg, 21°,4d

AN+ n-BuNH,
1.8 equiv

n-BuNH N (90%)

Me., .
Me=Si Nd—CH(SiMe3),

16-Nd
Scheme 77

A variety of late transition metal based catalyst systems catalyze the addition
of primary and secondary alkylamines to acyclic 1,3-dienes. The transition metals
employed include cobalt, rhodium, iridium,?’? ruthenium, ' platinum,?’? and many
examples utilizing nickel?’>?’#=277 and palladium.?’8=280 Unfortunately, none of
these systems is able to either control regioselectivity of the addition or suppress
diene oligomerization, and complex mixtures of unsaturated amines are obtained.
In a typical example of a nickel-catalyzed addition of pyrrolidine to butadiene, a
mixture of products 35-38 is formed (Scheme 78).274 Cyclic dienes, which lack
the possibility of alternative addition pathways and do not undergo oligomerization,
are less challenging substrates and the addition of alkylamines proceeds cleanly
to afford cycloalkenyl derivatives (Scheme 79).2”” This approach has also been
successfully employed in the synthesis of bicyclic amines via palladium-catalyzed
tandem inter/intramolecular hydroamination of cyclic 1,3,5-trienes (Scheme 80).28!

Ni(acac), (2 mol %),

{ \ i-PrO),PPh (2.2 mol % e N
NF o+ N G 2 ( b) D +
H EtOH, 100°, 16 h 35
3 equiv
/Y M/\ { )
N + D + N
<—7 37 /\/\)\7
36 38
35-38 (96%), 35/36/37/38 = 56:17:2:37
Scheme 78
Ni(COD), (5 mol %),
NHMe DPPF (5 mol %) D
. N (91%)
TFA (20 mol %), Me
2 equiv toluene, rt, 43 h
Scheme 79

Pd(0,CCE3), (5 mol %),
NH,  XANTPHOS (7 mol %) N
. (68%)
TFA (20 mol %), \

4 equiv toluene, 110°,40 h

Scheme 80
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Aniline derivatives are better-suited substrates for late transition metal based
hydroamination catalysts because of their decreased basicity and nucleophilicity. The
1,4-addition of aromatic amines to acyclic and cyclic dienes can be performed in a
regio- and chemoselective fashion in the presence of a relatively simple palladium(0)
catalyst under mild conditions (Scheme 81).282

H
NH2  pg(pPhy), (1 mol % N
)\/ + (EPha)a ( 2 Vﬁ/ (73%)
AcOH (50 mol %),

4 equiv toluene, rt, 24 h

Scheme 81

The palladium-catalyzed addition of hydrazine and hydroxylamine derivatives to
dienes proceeds with 1,2-regioselectivity to yield the sterically more encumbered sec-
or tert-butylamines.”8> The reaction is believed to proceed through the nucleophilic
attack of the amine on a palladium-allyl species in agreement with the mechanism
of allylic amination. In contrast to simple amines, hydrazines and hydroxylamines
tend to irreversibly attack the more substituted site of the allylic intermediates
to yield branched allyl amines as illustrated with isoprene as the substrate
(Scheme 82).

NH, [Pdm*-C3Hs)(CD], (1 mol %), N—Q
N XANTPHOS (2 mol %) N,
% . N N (97%)
., CH,Cly, 1t, 24 h NH
N K

Scheme 82

Late transition metal complexes can also catalyze the addition of N-protected
amines to conjugated dienes. The gold(I)-catalyzed hydroamination of dienes with
carbamates and sulfonamides’>?84285 proceeds regioselectively to yield N-protected
allylic amines in high yields under significantly milder conditions than those
required for N-unprotected primary and secondary amines (Scheme 83).2%* Analo-
gous reactions are also reported that utilize catalyst systems based on bismuth?%¢ and
copper.240

(PhsP)AUOTS (5 mol %) ﬁH\/L
NS + CbzNH, N (86%)
TS DCE, rt, overnight NHCbz

1.2 equiv
Scheme 83

The reduced basicity and enhanced reactivity of N-protected amines, e.g.
sulfonamides and carbamates, permit utilization of metal-free Brgnsted acid
catalysts, such as TfOH (Scheme 84)'3*135 or heteropoly acids.>® However, the
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application of these acid catalysts in hydroamination reactions with N-unprotected
amines is less successful and, in these cases, the method is restricted to less basic
anilines and suffers from poor chemoselectivity due to a competitive hydroarylation
pathway.!#?

H
TFOH (1 mol % N
@ + CbNH, — TOHmol%) “Cbz  (71%)
DCE, 50°

4 equiv

Scheme 84

Intramolecular Hydroamination of Aminodienes. The intramolecular
hydroamination of conjugated dienes (covered in Table 2C) has drawn significantly
less attention to date than the corresponding reaction of allenes. Most reported
examples employ organo rare earth metal based catalyst systems for cyclizations
of aminodienes. Hydroamination of terminal aminodienes is a facile process due
to the transient formation of an n3-allyl intermediate, which forms (E) and (Z)
alkenylpyrrolidines and alkenylpiperidines upon protonation.?8”-28% Under certain
conditions, the allyl isomers are formed. Whereas the sterically more accessible lan-
thanocene Cp*,LaCH(SiMes), provides predominantly (E) alkenylpyrrolidines and
(E) alkenylpiperidines, the sterically more encumbered yttrocene Cp*, YCH(SiMe;),
yields the alkenylpyrrolidine with eroded (E)/(Z) selectivity, as shown by the
ratio of products 39 and 40, and a significant amount of the allyl isomer 41
(Scheme 85).

Cp*,MCH(SiMe3),

M)n Gl mol®) (W w ([)n_)\/\
B — + + —~
HoN CeDs H N N
39 40 41
n M Temp TOF (h™') 39-41 Yield (%) 39/40/41
1 La rt 40 95 84:16:0
1Y 60° 0.05 93 30:19:51
2 La rt 3.0 95 98:2:0
Scheme 85

Examples of late transition metal catalyzed aminodiene hydroaminations are
scarce. For example, cationic phosphine-gold(I) complexes catalyze the cyclization
of 1,3-cyclohexadienes bearing a tethered sulfonamide to form a morphan derivative
via an apparent 1,2-addition (Scheme 86),289 which is in agreement with the
preferred 1,2-addition observed in the corresponding intermolecular process.?3+283
However, in the presence of sterically encumbering gem-diphenyl substituents, the
reaction proceeds with exclusive 1,4-selectivity (Scheme 87).2%°
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Ph3;PAuCl (5 mol %), AgOTf (5 mol %)
> NTs (60%)
TsNH toluene, 110°, 15 h
Scheme 86
Ph Ph - PhH
Ph3;PAuCl (5 mol %), AgOTf (5 mol %)
1 85°, 18 h (85%)
toluene, 85°, N
TsNH NH
Scheme 87

Hydroamination of Allenes

Intermolecular Hydroamination of Allenes. The high reactivity of cumulated
double bonds is key to a number of efficient hydroamination protocols that involve
this class of compounds. The intermolecular hydroamination of allenes is presented
in Table 1D.

Early transition metal complexes catalyze the addition of amines to allenes to
form the imine exclusively. Addition of 2,6-dimethylaniline to allene requires high
reaction temperatures (90—135°) and long reaction times (1-6 days) when mediated
by zirconocene->° and tantalum-imido® catalysts. The titanium half-sandwich
imido-amide complex 42 operates under significantly milder reaction conditions
(Scheme 88).2%° Because the metal-imido species are prone to dimerization, the
reactions generally require sterically demanding aniline or amine substrates (e.g.
tert-butylamine) to avoid catalyst deactivation.

42 (10 mol %)
== + (>95 %)
HoN C¢Dg, 45°, 11 < 30 min

@Q

Scheme 88

A few cases involving ammonia are known: for example, the cationic gold(I) NHC
complex 43 mediates the intermolecular anti-Markovnikov hydroamination of allene
at 175°, resulting in the primary and secondary amines 44 and 45 (Scheme 89).2°!
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Primary amines can be obtained selectively when a large excess of ammonia is
employed, otherwise secondary and tertiary amines are formed predominantly.

L oamy BNy (o
175°,16 h 45 2

40 equiv 44
44 + 45 (96%), 44/45 = 86:14
pipp—N
Al B(CeFs)y
NH;
43
Scheme 89

In general, late transition metal catalyst systems are more versatile and exhibit
superior catalytic activity in the formation of allyl amines. The addition of the more
reactive aniline to monosubstituted allenes is catalyzed by a simple gold(III) salt at
30° (Scheme 90).2%% It is noteworthy that an analogous reaction of a chiral nonracemic
allene proceeds with excellent stereoselectivity (Scheme 91).292

R AuBr;3 (10 mol %) R Yield (%)
== 7 XN Ph 78
- H,N

THF, 30°,5h n Cy 75

Scheme 90

wCsH . cshy, @ AuBr3 (10 mol %) ’fSH:“ /@ w0
) m—— + —_— 0
H HoN ”‘CSHII/\/\E

H THF, 30°,5h er 99.5:0.5

2 equiv
Scheme 91

The addition of a Secondary Amine to an allene moiety usually requires ele-
vated temperatures and more sophisticated late transition metal catalyst systems,
usually based on palladium?®>2%* or gold.?®> The reactions generally favor the anti-
Markovnikov addition to yield allylamines as the major products (Schemes 922%3
and 932%).

Pd(dba), (5 mol %),

OH ) PPh; (10 mol %) OH
ot - 1@ (60%)
)\/ N n—CsHu)\/A/

n-CsHy = H Et;NHI (15 mol %),
1.1 equiv THEF, 65°
Scheme 92
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0 [(o-tolyl)Ph,P]AuCl

\©\/ [ j e \©\A/ (\O
oF (83%)
/ N7 AgOTF (10 mol %), ~_N_

toluene, 80°, 12 h

1.2 equiv
Scheme 93

A few reactions with primary amines are reported, and in contrast to secondary
amines, the reaction is neither chemo- nor regioselective (Scheme 94).293

Pd(dba), (5 mol %), "f7H15
PPh; (10 mol %
n-C7H;5 + BnNH, 3 ( 0) n—C7H15v/%M/NHBn + NHB
11 equiv Et;NHI (15 mol %), 7 n
. 0 50%) (E)/(Z) = 85:15
THE, 65 (50%) (E(Z) hocys
(20%)
Scheme 94

Several examples of early transition metal catalyzed reactions involving primary
amines are known. In contrast to late transition metal catalyzed reactions, the
addition leads to the Schiff base and the reaction requires elevated temperatures
(Scheme 95).2%

i-Pr
S
) N R Yield (%)
Ph 10 mol % :
= R C(,Ds(Br,rI;Zo: )24h P A ;lju 762
Scheme 95

The intermolecular hydroamination of allenes with N-protected amines is cat-
alyzed by palladium?®* and the cationic gold(I) N-heterocyclic carbene complex 26
(Scheme 96).%°7 The latter catalyst system is particularly efficient in the synthe-
sis of N-protected allylic amines via addition of carbamates to allenes under mild
conditions.

26 (5 1 % NHCO,M
>:% + NH,COMe . 28Gmol%) W M 619%)
dioxane, rt, 24 h

op-N_ _N-p-

DiPP Y DiPP
Au(OTY)
26

Scheme 96

&



&

40 ORGANIC REACTIONS

Intramolecular Hydroamination of Aminoallenes. As evident from Table 2D,
the cyclization of aminoallenes has been investigated more extensively than the inter-
molecular hydroamination process. Intramolecular hydroaminations of monosubsti-
tuted, terminal N-unprotected aminoallenes can be catalyzed by rare earth metal®*3
or Group 4 metal?**-3% catalysts. The endo cyclization is most often accompanied by
some exo cyclization, but in general the endocyclic product is formed preferentially
and can be obtained exclusively with certain rare earth and Group 4 metal catalysts
(Scheme 97).2%°

= Ti(NMe,); (5 mol %)
(\/ )4 o (j\ ©05%)
C6D6’ 750, 3h N

NH,

N\

Scheme 97

Cyclization of terminally substituted N-unprotected aminoallenes is a more facile
process that can be catalyzed by rare earth,?%3017303 Group 4,300-304=307 "and Group
5 metals,?7 as well as actinides.>>® The cyclization favors the exo product with inter-
nal allenes, and usually proceeds in a regioselective manner (Scheme 98).3> The
formation of piperidine derivatives via exo cyclization of amino-5,6-dienes is in gen-
eral more challenging (Scheme 99).236:298:301.302 When the reaction is performed in
the presence of a terminal alkene moiety, for example with the aminoallene-alkene
46,%0% the reaction preferentially occurs at the more reactive allene and leaves the
alkene moiety untouched if a sterically more encumbered lanthanocene catalyst is
employed (Scheme 100). However, facile bicyclization occurs when a sterically more
open and geometrically constrained catalyst, such as 47-Sm, is used. Subsequent
hydrogenation provides ready access to the pyrrolizidine alkaloid (+)-xenovenine.
i-Pr

. i-
z—Pr\P:S

i-Pr
H,N (5 mol %) M
0 > o

Ce¢De, 75°,3 h N

Scheme 98

. 5 - "NMe:
U\ 2

v Si ~ N/ NMe,

-Bu (2 mol %)
L NN, 95%) (BV(Z) = 75:25
NH,S* N

g CgDe, 60°, 40 h

Scheme 99
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. : n-CsH “\/O
Cp*,LaCH(SiMe;3), (9 mol %) ST (85%)
CgDg, 1t, 15 min U ez >2s
¥ \
)/\IL Hl B
N 2
E/ H
46
n-CsHy, 47-Sm (5 mol %) N H,, Pd(OH),/C
CgDg, 45°, overnight MeOH, rt, 2 h
g e l‘l-C5H11 (80%) H
Me, S /SmN(SiM63)2 N (97%)
Mef \N
l‘—éu I‘l-C7H15

47-Sm (+)-xenovenine

Scheme 100

N-Unprotected aminoallenes are also cyclized in the presence of late transition
metal catalysts based on palladium,’®® gold,3**310 and silver.>'!*1? The diastereo-
and endo-selective ring closure of internal N-unprotected aminoallenes is also facil-
itated by gold(I) chloride at ambient temperature (Scheme 101).3% An analogous
copper-catalyzed cyclization also proceeds without any noticeable epimerization.3!?

. N AuCl (2 mol %) ((zf OBn
i_pr-/)\ OB e en Py o (719

i NH, DCM, rt, 6 h N

Scheme 101

The gold(I) mediated 5-endo cyclization of allenic hydroxylamines allows the
facile formation of cyclic N-hydroxylamines (Scheme 102).314

i-Pr., ‘/)\AOBn _AuCIG mol %) i_Pr“,FLOBn (94%) dr 59911

NHOH DCM, 0.5h N
H OH

Scheme 102

The intramolecular hydroamination of N-protected aminoallenes is extensively
developed utilizing a variety of late transition metal based catalyst systems, with
emphasis on asymmetric variants of the transformation. Several catalyst systems
based on silver*"> and palladium®'® are known; however, most progress has been
achieved with a variety of gold catalysts. For example, cationic gold(I) phosphine
complexes efficiently facilitate the intramolecular hydroamination of various
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N-protected terminal and internal aminoallenes to form 5- and 6-membered rings at
room temperature (Scheme 103).317

Ph Ph Ph R Yield (%)
Phh (0-C¢HsCgHy)(2-Bu),PAuCI (5 mol %) h\/ Cbz 95
== AgOTf (5 mol %), dioxane, 1t, 3 h N 7 Boc 94
NHR R Fmoc 88
Scheme 103

Simple gold(I) and gold(Ill) salts also effectively catalyze the cyclization
of N-protected aminoallenes.3%?310318 An important aspect is the stereospeci-
ficity observed for the hydroamination of a chiral N-protected aminoallene
(Scheme 104).3'8 Notably, the analogous palladium-catalyzed reaction proceeds
with almost complete racemization, arguably indicating a different mechanism
involving a m-allylpalladium intermediate.3!”

7\
* n-CsH
- T _AuCl(mol %) | L e, (99%) er 97.0:3.0

N
NHTS THF, 1t, 3 h Ts

er 98.0:2.0

Scheme 104

Hydroamination of Strained Alkenes

The enhanced reactivity of strained polycyclic alkenes, such as norbornene, has
made them attractive model compounds for the hydroamination reaction. The inter-
molecular hydroamination of strained alkenes is presented in Table 1E.

Hydroamination of Methylenecyclopropanes. Methylenecyclopropanes are
surprisingly stable, but exhibit unusual reactivity thanks to their ring strain.320-32!
Similar to allenes they produce imines, enamines, or allylamines as hydroamination
products. The rare earth metal catalyzed hydroamination of methylenecyclopropane
proceeds smoothly with primary alkylamines to afford imines (Scheme 105).4> When
2-phenyl-1-methylenecyclopropane is the substrate, the ring-opening forms the
linear product predominantly (Scheme 106).*> The primary 1,2-insertion product is
stabilized by m-arene interaction, thus orienting the Ln—C bond syn to the appropriate
cyclopropane C—C bond that leads upon ring cleavage to the favored linear product.

Cp*,LaCH(SiMes), (5 mol %) NPT
[>=— + n-PiNH, (95%)
C¢Dg, 60°, 17 h PN
Scheme 105
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Ph Cp*,SmCH(SiMe3), (5 mol %)
2 3)2 o
+ n-PrNH, P
C¢Dg, 60°, TOF 0.22 h™!
1.2 equiv 1,2-insertion

+ n-PrNH, NHPt NPT
B —— e —_—
H ~ Cp*,SmNHPr Ph/\A PhA)J\
NHPr (88%) >99% linear

(after reduction to amine)
Scheme 106

In one of the rare examples of an intermolecular Group 4 metal catalyzed alkene
hydroamination, the analogous titanium-catalyzed addition of an aromatic amine
to methylenecyclopropane affords the corresponding imine with predominant (E)
selectivity (Scheme 107).3*2 In the case of 2-phenyl-1-methylenecyclopropane,
the ring-opening proceeds with moderate selectivity towards the linear product
48 using Ti(NMe,),, whereas the corresponding zirconium complex Zr(NMe,),
yields preferentially the branched product 49 with significantly lower reactivity
(Scheme 108).322 The titanium-catalyzed reaction is believed to proceed via a [2 +
2] cycloaddition between a metal imido species and the strained alkene (Scheme
109). The high regioselectivity results from a preference of the stabilized benzylic
titanium intermediate 50 (pathway a) as opposed to a primary alkyl species 51
(pathway b). The switch in regioselectivity upon exchanging titanium for zirconium
is proposed to result from an alternative protonation mechanism for the putative
azametallacyclobutane intermediate, followed by subsequent ring opening of the
cyclopropane via proton transfer from a metal-bound amido ligand to the sterically
more accessible methylene ring carbon atom (Scheme 110).

Ti(NMe»); (2 mol %) @
>= + N (100%)
HoN

toluene, 110°, 4 d \)k (E)(Z) = 80:20

Scheme 107
Ph N,Ar N‘Ar
T . ANH, M(NMe,)4 (2 mol %) /\)J\ + pp
toluene, 110° Ph
48 49

A v M  Time (h) 48 +49 Yield (%) 48/49

r= \©/ Ti 23 100 84:16

Zr 145 92 10:90
Scheme 108
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... NMe,
[Ti]<
NAr NAr NM62
\Hj\ PhA/U\ 2 ArNH,
Ph
\ 2 EuNH
NHA
[Tl Ai
NHAr NHAS
\A NN +ANH, || — ArNH,
Ph
Ph

[ [Ti]:NRZI W\/:
NHAr
[Ti]—NAr NHAr
\/& [Ti]—NAr
Ph

Ph/\/\\ N
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[Ti]—NAr [Til—NAr K/
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disfavored pathway b

Scheme 109
[Zr]—NAr [Zr]-NAr NA,
AN Me r
ﬂ Ar—I\\I)/\ + [Zr]=NAr
H
\ Ph

“Ph

protonation
less favorable

Scheme 110

A variety of late transition metal complexes are capable of catalyzing the addition
of protected amines to methylenecyclopropanes. For example, Pd(PPh;), facilitates
the addition of a cyclic carbamate (Scheme 111)3%

n-CyHiy ] Pd(PPhs); (5 mol % J&ﬁ 0
> + (N/&o TR OMAT), - mChiy Ny 2%
H

H neat 120°, 3 d o)

2 equiv

Scheme 111
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In certain cases, an unsaturated amine formed by a hydroamination/ring-opening
step will undergo a second intramolecular hydroamination to afford an azacycle. Such
gold-catalyzed tandem reactions are observed for (cyclopropylidenemethyl)benzene
derivatives (Scheme 112).324

- Au(PPh3)CI (5 mol %), AgOTf (5 mol %)
+ TsNH, N (68%)
toluene, 85°, 8 h Ts

Scheme 112

It should be noted that although most hydroamination reactions with methylenecy-
clopropanes demand elevated temperatures, their reactivity is superior to that of
unstrained alkenes, which usually do not undergo analogous intermolecular amine
additions.

Hydroamination of Norbornene. The enhanced reactivity of norbornene has
enabled hydroamination with aromatic amines using iridium-based catalyst systems.
The addition of aniline to norbornene proceeds with exclusive exo selectivity using
an iridium(I) catalyst in the presence of ZnCl, as a cocatalyst (Scheme 113).”” More
recent studies have significantly expanded the utility of this reaction by applying
chiral diphosphine iridium catalysts (see “Enantioselective Hydroamination of
Norbornene™).”879

NH,  [Ir(PEt3),(m>CyH,)-Cl] (10 mol %) A&H
/ 7 + N
© ZnCl, (1.9 mol %), THF, reflux, 3 d
5.5 equiv

(20-60% over 4 experiments)

Scheme 113

As discussed further in the section “Enantioselective Hydroaminations of
Norbornene”, iridium-based catalysts seem to provide the most efficient systems
for the addition of aromatic amines to norbornene. However, other catalyst systems
based on platinum,’>131:325 thodium,3?332¢ or simple Lewis (e.g. AICl;, FeCls,
BiCl;, ZrCl4,327 TiCl4328) and Brgnsted!42:143:329 a¢ids are also employed. Often the
Brgnsted acid catalyzed hydroamination reaction competes with a hydroarylation
side reaction. However, electron-deficient anilines react selectively through the
hydroamination pathway (Scheme 114).!4?

H,N CF; N CF,
PhNH;B(C¢Fs)4*Et,0 (5 mol % ) :
+ (80%)
/ [ / CeDe, 135°, 48 h

CF; CF,
5 equiv

Scheme 114
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The electron-withdrawing nature of the sulfonyl group makes sulfonylamides
suitable substrates for the hydroamination of norbornene. The reaction is susceptible
to catalysis by, among others, triflic acid (Scheme 115),1% (Ph3P)AuOTf,133
Cu(OTf),,%*6 InBr;,** heteropoly acids,?° and solid clays.'?’

TfOH (1 mol %) I
+ TsNH, - (91 %)
toluene, rt, 6 h S

Scheme 115

Although the addition of anilines and sulfonylamides to norbornene proceeds rela-
tively easily, neither alkali 33! nor late transition metal catalyzed®32-33 reactions with
aliphatic amines proceed with the required efficiency and selectivity.

Intramolecular Hydroamination of Strained Alkenes. Examples of
intramolecular hydroamination utilizing a strained alkene are very rare (Table 2E).
However, the reaction has some potential for the formation of azacycles with exo-
cyclic double bonds. For example, 1-benzyl-3-methyleneazepane is accessible via the
palladium-catalyzed cyclization of the corresponding cyclopropylidenealkanamine
in moderate yield (Scheme 116) in one of the rare examples of 7-membered-ring
formation via intramolecular hydroamination.33*

\ Pd(PPh;), (5 mol %)

. (48%)
NHBn DME, 100 NBn

Scheme 116

Enantioselective Hydroaminations

A large percentage of pharmacologically active molecules incorporate a nitrogen
atom in one form or another. Many of these molecules are chiral, and the hydroam-
ination reaction offers an outstanding opportunity to create chiral target molecules.
This area of hydroamination catalysis has received increasing interest and a variety of
highly selective catalyst systems have been developed. As with non-stereoselective
hydroamination reactions, most of the studies involve intramolecular reactions,
whereas, in general, intermolecular reactions remain significantly more challenging.
A number of comprehensive reviews are available.”-22-26.27.30,32,34.38

Enantioselective Intermolecular Hydroamination of Unactivated Alkenes.
The enantioselective addition of amines to unactivated alkenes remains one of the
great challenges in asymmetric catalysis and examples in the literature are rather
limited in number and scope (covered in Table 3A).
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The enantioselective Markovnikov-addition of cyclic ureas to alkenes is per-
formed with the axially chiral MeOBIPHEP-ligated, bis-gold(I) catalyst (S5)-52 with
enantiomeric ratios of up to 89.0:11.0 (Scheme 117).'2° Unfortunately, the reaction
requires a large excess of the alkene substrate, since lower alkene loadings lead to
diminished enantioselectivities.

0 (8)-52 (2.5 mol %),
A nCeHyy + HBu—NT g AOTIO mol %) t-Bu\N)LN CeH
60 equiv -/ m-xylene, 100°, 48 h \/ n-CgHj3
O (89%) er 89.0:11.0
Arz
MeO P AuCl
Ar, -Bu
Ar=
P—AuCl
g -@Qom
t-Bu
(5)-52
Scheme 117

Efficient asymmetric hydroamination of non-activated alkenes with N-unprotected
amines also remains elusive. Primary alkylamines react with terminal unactivated
olefins with excellent Markovnikov selectivity in the presence of the yttrium binaph-
tholate catalyst (R)-53-Y (Scheme 118).>% The reactions require a 9- to 15-fold
excess of the alkene and high reaction temperatures. Despite the harsh reaction con-
ditions, moderate enantioselectivities of up to 80.5:19.5 er are observed.

2
(R)-53-Y (5 mol %)

1 NH
R rRNH (51—
: C¢De, 150°, 11-96 h AR G171%)

9-15 equiv
1 R2_ 27 0-80 5
R', R* = Alkyl, Bn SiPhy er 78.0:22.0-80.5:19.5
X
0
o Y

“““ \
C MezN
SiPh; “—Ph

(R)-53-Y

Scheme 118

Enantioselective Intramolecular Hydroamination of Aminoalkenes. Among
all enantioselective hydroamination reactions, the cyclization of aminoalkenes with
chiral catalysts is the most extensively studied area (see Table 4A).

Chiral lanthanocene catalysts (S)-54-Sm and (S5)-55-Y are employed for asym-
metric, intramolecular hydroamination with enantiomeric ratios of up to 87.0:13.0
(Scheme 119).3367338 However, further improvement is thwarted by the poor config-
urational stability of the catalysts, which readily epimerize in solution.'3%-337=339
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A number of chiral non-metallocene (e.g. cyclopentadienyl-free) rare earth
metal complexes have been designed to overcome this limitation.
Enantioselectivities of up to 97.5:2.5 er can be achieved using 3,3’-bis[tris(aryl)silyl]-
substituted binaphtholate catalysts (R)-53 and (R)-56 with catalytic activities

&

ORGANIC REACTIONS
R
R R catalyst
AN |
H
R n Catalyst Temp (°) er *
H 1 (5)-54-Sm 0 86.0:14.0 (S)
Me 1 (5)-54-Sm 30 87.0:13.0 (S)
Me 2 (5)-54-Sm It 57.5:425 (R)
Me 2 (9)-55-Y It 83.5:16.5 (S)

Me,, ﬁ; Me,,

oS Sm-N(SiMes) USi
i-Pr
($)-54-Sm
Scheme 119

A

Y —N(SiMes),

i-Pr

(8)-55-Y

(Pt R
(>95%)
*N

comparable to those of lanthanocenes (Scheme 120).52340 The aminothiophenolate
R
R R catalyst (/n R
T e
= n
N
H
R n  Catalyst Time Temp (°) Yield (%) er
H 1 (R)-53-Lu (5 mol %) 16.5h 22 93 95.0:5.0
H 1 (R)-57 (5§ mol %), C4H4S (10 mol %) 8 h 60 >95 90.5:9.5
Me 1 (R)-56-Y (3 mol %) 4 min 60 92 82.5:17.5
Me 1 (R)-57 (5 mol %), C4HyS (10 mol %) 9h 60 >95 93.5:6.5
Me 2 (R)-56-Sc (2 mol %) 64 h 60 97 80.5:19.5
Me 2 (R)-57 (5 mol %), C4H4S (10 mol %) 3 h 75 >95 90.0:10.0
Ph 1 (R)-53-Sc (2 mol %) 0.6 h 25 94 97.5:2.5
SiAI‘3
o
/ SiMe,Ph
Me
Ot SO
N___

Ln=Sc, Y, Lu
(R)-53-Ln Ar=Ph
(R)—56—Ln Ar = 3,5-M62C6H3

Scheme 120

&

Me

0™\
MCzN

OO N
SiAr; \—Ph OO /

(R)-57

S

Y NGIMey);

SiMe,Ph

7,26,27,30,32,34,38



&

HYDROAMINATION OF ALKENES 49

catalyst system (R)-57 delivers enantioselectivities approaching 95.0:5.0 er for
a broad range of aminoalkenes (Scheme 120).2>3 The larger bite angle of the
amino(thio)phenolate ligand allows the chiral ligand to reach further around the
metal, thus improving enantiofacial discrimination.?*! Unfortunately, the multiden-
tate nature of the aminothiophenolate ligand in (R)-57 electronically saturates the
metal center more than the binaphtholate ligands in (R)-53 and (R)-56, resulting in
diminished catalytic performance, especially at ambient temperature.

As noted in the section on non-stereoselective hydroaminations, cyclizations
of aminoalkenes with an internal double bond are significantly more difficult than
cyclizations of aminoalkenes with a terminal double bond, and require elevated
reaction temperatures (except for substrates with a phenyl substituent attached
to the double bond). Therefore, only a few examples have been reported, and
enantioselectivities are moderate (Scheme 121).258

l I NH
COot
\\QOMB

(6 mol %), Ph
Ph Ph : . Ph
Li(THF),[Y(CH,SiMe3)4] (6 mol %)
K NH, N (B0%)er875:125

CgDg, 70°, 19 h
H

OMe

Scheme 121

The efficient kinetic resolution of chiral aminoalkenes can be accomplished using
the binaphtholate complexes (R)-53 and (R)-56 (Scheme 122).5%340:342 In particular,
chiral aminopentenes can be kinetically resolved with resolution factors f (defined as f
= Kdias x KpasilK 10,5 Where K js the Curtin—Hammett equilibrium constant between
the two diastereomeric substrate/catalyst complexes and kg, /k,, is the ratio of the
faster and the slower reaction rate constants) as high as 19 and the enantiomeric
ratio for recovered starting material reaching >90:10 at conversions close to 50%.
2,5-Disubstituted pyrrolidines are obtained with good to excellent trans diastereose-
lectivity, depending on the size of the a substituent. Kinetic resolution of the phenyl
substituted 58 (R = Ph) using 1 mol % of (R)-53-Lu affords enantiopure (S)-58
(>99.5:0.5 er) in 33% re-isolated yield at 64% conversion.>?

NH, (R)-53 or (R)-56 (2 mol %) / \
Y CeDg, 22-40° NT R T ONGTR 4 AN
R 66 H H R
58 ~50% .
o conv trans cis (5)-58
R = Me, Et, i-Pr, Cy, Bn, MeOCH,, R trans/cis f
Ph, 4-MeOC¢Hy, 4-CcH4Cl aryl 50:1 6.0-19

alkyl 7:1-20:1  2.0-16

Scheme 122
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The cyclization of (5)-58 (R = Ph) using (R)-binaphtholate complexes is impeded
because of unfavorable steric interactions of the vinylic methylene protons with a
tris-arylsilyl substituent in the chair-like transition state. (Stereomodels depicting
these interactions for the kinetic resolution of o-substituted aminopentanes are
shown in Scheme 123. For the matched substrate/catalyst pair only the pathway
leading to the preferred trans isomer is shown.) Kinetic analysis of the kinetic
resolution process indicates that the Curtin—-Hammett equilibrium favors the
matched substrate/catalyst combination in aminopentenes 58 containing o-aryl
substituents,’>34? whereas aliphatic substituents shift this equilibrium in favor of
the mismatched substrate/catalyst combination.3*? As noted above, the formation of
the trans 2,5-disubstituted pyrrolidine is strongly favored in the case of the matched
substrate/catalyst pair because of an equatorial placement of the a-substituent in the
cyclization transition state (Scheme 123, §9¢, compare to Figure 1). The mismatched
substrate/catalyst pair often shows diminished diastereoselectivity because the
a-substituent must be placed in an axial orientation (Scheme 123, 59b) to minimize
steric interactions of the substrate with the large tris(aryl)silyl substituents on the
binaphtholate ligand (Scheme 123, 59a).

Kdias
NH,
L = L
\ /O /VﬁR/ | \ /O
/\/\/N*Ln > _———— N-Ln >
- F o~~~ _NH, /AARK ‘0
R

mismatched L = H,NR', HNRR" matched
kslow kfast

e t e
~ l’ R R
/

Ln /Ln Ln
L/ ~Q L \'O L O
59a 59b 59¢
\\\\\ (v e A P
H H H
trans cis major

Scheme 123

A few chiral, main group metal hydroamination catalysts have been developed.
For example, the asymmetric cyclization of aminoalkenes is achieved with enantio-
selectivities of up to 87.5:12.5 er using the chiral diamidobinaphthyl lithium com-
plex (S.S,5)-60 (Scheme 124).'%° The unique reactivity of (S.S,5)-60, which allows
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reactions at or below ambient temperature, is believed to stem from the close proxim-
ity of the two lithium centers coordinated by the proline-derived substituents. More
simple lithium amides require significantly higher reaction temperatures and give
inferior selectivities. Attempts to perform enantioselective hydroaminations with chi-
ral, alkaline earth metal based catalysts are impeded by facile Schlenk equilibria of
the catalyst species in solution.!>%133 Similarly, attempts to perform enantioselective
hydroaminations with chiral zinc catalysts have met limited success thus far.!3-343

(5.5.5)-60 (2.5 mol %)
_ ~_NH, CgDg, 22°, 1.1 1
(L1 e
N---Li
.-Li
O~y
2

(8,5.5)-60

(91%) er 87.5:12.5

Scheme 124

The first chiral Group 4 metal catalyst system for asymmetric intramolecular
hydroamination of aminoalkenes is based on the cationic aminophenolate complex
(5)-61.'%9 As noted in the section on achiral reactions, cationic Group 4 metal
catalyst systems are limited to hydroaminations of aminoalkenes with a secondary
amino group. Nevertheless, the reaction proceeds at 100° in bromobenzene to
form hydroamination products with enantioselectivities of up to 91.0:9.0 er
(Scheme 125).'%0 One side reaction observed for this cationic catalyst system is
double bond isomerization by C—H activation, and this can significantly reduce
product enantioselectivity and yield.

\V\XNHM (5)-61 (10 mol %) ﬁ
(¢
CyDsBr. 100°.3 h N (100%) er 91.0:9.0

Me

+
B(CgFs)4~

(5)-61

Scheme 125
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A significantly larger variety of neutral, chiral Group 4 metal catalysts has been
developed.!703447348 These systems typically require reaction temperatures that
range from 110-135° and employ 10-20 mol % catalyst loadings. Despite the high
reaction temperatures, enantioselectivities exceeding 95.0:5.0 er have been achieved
in the asymmetric, zirconium-catalyzed hydroamination of aminopentenes using the
chiral bis-amidate catalyst (5)-62 (Scheme 126).344—348

$)-62 (10 mol %
MNHZ (8)-62 (10 mol %) (R)(ﬁ/ (80%) er 96.5:3.5

C;Dg, 110°,3 h
Mes,

Tz

Scheme 126
Similar to its achiral congener,'3* the chiral, zwitterionic zirconium cyclopenta-
dienyl-bis(oxazolidinyl)borate complex 63°* possesses significantly improved reac-
tivity compared to other Group 4 metal hydroamination catalysts. Thorpe—Ingold
activated substrates are cyclized at temperatures as low as —30° with enantioselec-
tivities of up to 99.0:1.0 er for gem-disubstituted aminopentenes, whereas amino-
hexenes give inferior selectivities.’* A pronounced primary kinetic isotope effect
and isotopic perturbation of enantioselectivity resulting in higher selectivities for
the N-deuterated substrates (Scheme 127) have been attributed to a concerted alkene
insertion/protonolysis step.

@/ S R (R.)
_ NR, CgDg, 1t NN

R
Ph\gﬁ\ R Time (h) Yield (%)  er
o /gﬁN/‘“Zr””NMez g 1.25 88 gggf(s)
)—\«\i—Pr NMe; o
S\
) i-Pr

63

Scheme 127
The limitations of late transition metal catalysts in the intramolecular hydroamin-

ation of aminoalkenes pose an even greater challenge with respect to enantioselec-
tive transformations, and examples are scarce. The asymmetric, rhodium-catalyzed
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hydroamination of N-benzyl aminopentenes is achieved with the chiral biaryl phos-
phine 64 with enantioselectivities of up to 95.5:4.5 er (Scheme 128).*° Catalyst
loadings are moderate (5 mol %) and reaction temperatures range from 50-100°.
The method is significantly less efficient and less enantioselective for the synthesis
of piperidines from N-benzyl aminohexenes.

1

[Rh(COD),|BF, (5 mol %), R?
R’ R 64 (6 mol %) /é—f
A~ M N__Ar N (35-91%)

~~ i — © —
Z dioxane, 50-100%, 10-30h ) er8L019.0-955:45
R, R =H, alkyl, aryl
Ar= Ph, 4-CIC¢Hy, 4-MeOC¢Hy,
4-M602CC6H4, 2—MCC()H4

I I OCHPh,
g g PCy,

64

Ar

Scheme 128

Enantioselective Intermolecular Hydroamination of Vinyl Arenes. The
hydroamination of vinyl arenes yields a new stereocenter only in the Markovnikov
product, unless a- or -substituted styrene derivatives are employed. Early transition
metal catalysts generally produce the anti-Markovnikov product exclusively and
therefore most examples (as tabulated in Table 3B) of stereoselective hydroami-
nations of vinyl arenes have been performed with late transition metal catalysts.
For example, the palladium-catalyzed Markovnikov addition of aromatic amines
to vinyl arenes is performed with moderate to high enantioselectivities with
axially chiral diphosphine ligands such as the 4,4’-disubstituted SEGPHOS 65
(Scheme 129).231:234.238

[Pd(65)(MeCN),](OTf),
X NH; (2 mol %)
+ N (71%) er 92.5:7.5
Cl toluene, 75°, 40 h H

t-Bu Cl

0
¢
o PPh,
o PPh,
.
0

t-Bu

65

Scheme 129
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Although achiral palladium catalysts catalyze the addition of secondary alkylaryl-
amines and aliphatic cyclic secondary amines to vinyl arenes, the corresponding
enantioselective examples with chiral catalysts are unknown.?3!>33 However, the
enantioselective addition of N-methylbenzylamine to 2-vinylnaphthalene is achieved
in moderate yield and enantioselectivity using the (R,R)-Et-FerroTANE ligand 66
(Scheme 130).233

Pd(0,CCF3), (5 mol %),

OO h @NHMe 60 (10 mol %) N
+
TFOH (50 mol %), OO M;\@

dioxane, 50°, 48 h

(36%) er 81.5:18.5

Et
Et @P?
éP—QFde) Et
}iEt 66
Scheme 130

Enantioselective Intramolecular Hydroamination Reactions of 1,3-Dienes.
In contrast to intermolecular reactions, intramolecular asymmetric hydroaminations
of vinyl arenes (covered in Table 4B) are performed exclusively with early transi-
tion metal and alkali metal catalysts, which reflects the superior reactivity of early
transition metal catalysts in the cyclization of aminoalkenes in general.

The enantioselective cyclization of aryl-substituted aminoalkenes is achieved with
arange of chiral, rare earth metal catalysts. >33 The highest selectivity of 93.0:7.0
er is observed using the chiral aminothiophenolate yttrium complex (R)-57 prepared
in situ (Scheme 131).2%

(R)-57 (5 mol %), C4H4S (10 mol %) \/é—k
pho N, A 95% er93070

CgDg, 30°, 72 h
H

OO Me SiMe,Ph
\ S
N 1

N>Y-N(SiMe3)2
/

\
Cwd8

SiMe,Ph

(R)-57

Scheme 131
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A bis(oxazolinate)-lithium amide complex, prepared in situ from bis(oxazoline)
67 and n-BuL.i, efficiently cyclizes stilbene-derived aminoalkenes at low temperature
under kinetic control with high enantioselectivity (Scheme 132).2%° This reaction is
reversible in THF solution, producing the thermodynamically favored endo cycliza-
tion product at extended reaction times (see Scheme 68).

NHMe 67 (10 mol %), n-BuLi (5 mol %),
i-Pr,NH (5 mol %) ©3NMe
| / (99%) er 95.5:4.5

toluene, -60°, 5 h 3
Ph < ~—Ph

Scheme 132

Enantioselective Intermolecular Hydroamination of 1,3-Dienes. Asymmet-
ric, intermolecular hydroamination reactions (covered in Table 3C) have been studied
only with a limited number of nickel- and palladium-based catalyst systems. The most
successful example is the highly enantioselective, palladium-catalyzed 1,4-addition
of aromatic amines to cyclic dienes utilizing the diphosphine 68, which is a naphthyl
version of Trost’s ligand (Scheme 133).282

HN—Ph

NHy  [pd(allyl)CI], (5 mol %), 68 (11 mol %)
+ (63%) er 96.0:4.0
THF, rt, 120 h

. 0,
=~
&) b Bl

Ph, Ph,
68

Scheme 133

Enantioselective Intramolecular Hydroamination of Aminodienes. Enan-
tioselective, intramolecular hydroaminations of aminodienes (covered in Table 4C)
are performed predominantly with early transition metal catalysts. Chiral organo
rare earth metal catalysts, such as (5)-55-Sm, are used for asymmetric intramolecular
hydroaminations to produce vinyl azacycles such as 69 and 70 exclusively with high
(E) selectivity; however, enantioselectivities remain moderate (Scheme 134).288
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/A/A/j (8)-55-Sm (20 mol %) O O )
H,N methylcyclohexane-d 4, 0°, 45 d E WIS E "
69 70
Me, 69 + 70 (—%), 69/70 = 97:3
Me;Si : Sm— N(SiMes), er 85.5:14.5 after hydrogenation

\\\\\\

(5)-55-Sm
Scheme 134

The hydroamination/cyclization of terminal aminodienes is also catalyzed by
chiral diamidobinaphthyl dilithium salts with up to 86.0:14.0 er (Scheme 135).3%°
Although the (E)/(Z) selectivity of the product is moderate in most cases, both
diastereoisomers are obtained with comparable enantiomeric purity.

SoVa
NH
NH
LT S
= .
= (10 mol %), MeLi (40 mol %) O O )
N "u/\ + N "///
H

HZN C()D6, 500, 21h H

69 70
69 +70 (62%), 69/70 = 89:11
69 er 86.0:14.0, 70 er 77.5:22.5

Scheme 135

Although late transition metal complexes are also suitable for the cyclization of N-
protected aminodienes, only a few enantioselective examples are reported, such as the
cyclization of a dienylsulfonamide catalyzed by a chiral, palladium phosphine com-
plex (Scheme 136).3!® Unfortunately, the enantioselectivity is low and a significant
excess of the bidentate RENORPHOS ligand is required.

Pdy(dba)y(CHCI; (5 mol %),
PhCO,H (10 mol %),

R,R)-RENORPHOS (25 mol %
oSS~ NHNF (R.R) (25 mol %) Q\/\Ph (15%) er 62.0:38.0
benzene, 100°, 72 h Nf
PPh,
PPh,

(R,R)-RENORPHOS

Scheme 136
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Enantioselective Intramolecular Hydroamination of Aminoallenes.
Enantioselective, intermolecular hydroaminations of allenes have been reported
only recently,>!332 except for the hydroamination of chiral allenes that proceed
with high stereoselectivity using an achiral gold-catalyst (see Scheme 91 in the
section “Intermolecular Hydroamination of Allenes”).2%2 However, enantioselec-
tive intramolecular hydroaminations of allenes (covered in Table 4D) are well
established using chiral gold catalysts. The highly stereoselective hydroamination
of aminoallenes in the presence of an axially chiral diphosphine-gold(I) complex
shows a pronounced counterion effect, with p-nitrobenzoate (OPNB) providing the
most selective catalysts with up to 99.0:1.0 er (Scheme 137).333 The role of the
counteranion is not limited to the enhancement of enantioselectivity, but can itself
contribute to the stereoinduction. Thus, a gold complex with a chiral phosphate
counteranion displays excellent enantioselectivities in the cyclization of N-protected
aminoallenes (Scheme 138).33* This approach is also successfully employed in the
cyclization of allenic hydroxylamines and hydrazines.3>

@ (R)-xylyl-BINAP(AUOPNB), (3 mol %)
Q/\> DCE, 50°, 25 h

TsHN

NTs
(80%) er 99.0:1.0

Scheme 137

X,
O, //O

o
/g TiPP
o (5 mol %), Me,PhPAuCl (5 mol %)
X N (84%) er 99.5:0.5
benzene, rt, 48 h N

MesO,SHN SO,Mes

TiPP = 2,4,6-i-Pr;CgH;
Scheme 138

The ability of some gold(I) complexes to racemize allenes is exploited in the
facile dynamic kinetic resolution of axially chiral N-(y-allenyl) carbamates with
trisubstituted allenyl groups.’>® A mixture of the MeOBIPHEP-ligated bis-gold(I)
complex (5)-52 and AgClO, catalyzes the cyclization of Cbz-protected aminoallenes
to yield predominantly the (R)-(Z)-vinylpyrrolidine with excellent enantioselectivity
(Scheme 139).

Enantioselective Hydroamination of Norbornene. The higher reactivity of
norbornene in intermolecular hydroamination has enabled the development of the first
examples of enantioselective hydroamination reactions using chiral, iridium-based
catalyst systems (see also Table 3E). The addition of aniline to norbornene
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T Mo e
/g, Ph  ($)-52 (2.5 mol %), AgClO, (5 mol %) M w
N +
\/jLPh m-xylene, rt, 24 h N N BTN N
CbzHN Cbz Cbz
O Ar, (R,Z) (T1%) (R,E) (23%)
MeO /f;—AuCI er 98.0:2.0 er 88.0:12.0
I Ar = 1-Bu DIE)=3.1:1
P—AuCl A=
MeO O {QOMe
t-Bu
(S)-52
Scheme 139

is catalyzed by a BINAP-iridium(I) complex with enantioselectivities of up to
97.5:2.5 er in conjunction with Schwesinger’s “naked” fluoride [N{P(NMe,);},]F
as a co-catalyst (Scheme 140),”® but unfortunately the yields are quite low. Higher
yields are obtained using Josiphos-based ligands, but the increased reactivity is
accompanied by a significant loss in enantioselectivity.’

HoN \© [{(S)-BINAP}ItCl], (2 mol %) ng
. 5 + (22%)

[N{P(NMe,)3]F (8 mol %), ® 07505
benzene, 75°, 72 h T

Scheme 140

This chemistry is extended to various bicyclic alkenes and dienes utilizing vari-
ous chelating, axially chiral, bisphosphine iridium catalysts such as that formed from
ligand 71 and [Ir(COE),Cl], (Scheme 141).” Further synthetic transformations of
the chiral hydroamination product provide access to functionally substituted chiral
cyclopentylamines with multiple stereocenters (Scheme 142). The scope of this reac-
tion is somewhat limited with respect to the amine because alkylamines, such as
octylamine or N-methylaniline, and sterically encumbered aniline derivatives, such
as o-toluidine or o-anisidine, do not undergo hydroamination reactions under these
conditions.

1. [I(COE),Cl], (0.5 mol %),

(R)-71 (1 mol %), 1/300
H,N . 4
@\ KHMDS (1 mol %), 70°, 40 h ;
3; +
/ OMe 2. BOCzO @\
oM
0 (83%) er 99.5:0.5 ¢
< O +-Bu
Y PAr, Ar=

§ OMe
O PAI‘Q
< O t-Bu
O

(R)-71

Scheme 141
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: Boc
CH ;
— E>"N\ 91%)
Boc Grubbs-I (5 mol %) PMP
/
A ] \\
7 \©\ ' _OH
OMe e ’ Boc
. O"N (100%)
2. NaBHy \\ PMP
OH
Scheme 142

Hydroamination/Carbocyclization

Tandem hydroamination/carbocyclization of aminodialkenes, as summarized in
Table 5, is a straightforward route to pyrrolizidines, indolizidines, and quinolizidines
in a consecutive C—N and C—C bond forming process.*>> =8 For catalysts operat-
ing by a o-bond metathesis mechanism (Scheme 143), the metal-alkyl intermediate

Cp*anCH(SiMeg)z
Ln=La, Nd, Sm, Lu
N
s \/W\
CHQ(SIM@;)Z
Cp*x
n*N
\/\Mn/\ K s
Cp*
\/Ln“ N
o P,
N
P s W\
Cpi.
Ln Cp*/ N

Cp*/

Cp*x
Cp*,Lr\l

\i\/:
2 B

Scheme 143
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formed after double bond insertion into the metal-amide bond may undergo a second
insertion with an additional double bond present in the substrate to form a bicyclic
product. The success of this tandem process depends on the relative rate of olefin
insertion vs. protonolysis of the metal-alkyl intermediate, which seems to be con-
trolled by the catalyst structure. In particular, lanthanocene complexes are efficient
catalysts for this transformation, as shown in Scheme 144.%7

MeO NH MeO
Cp*,SmCH(SiMe3), (10 mol %)
P 2 N 84%) dra7:1
MeO ) C¢Dg, 45-50°, 22 h McO

Scheme 144

Hindered lithium amides also induce the hydroamination/carbocyclization,
although due to lower reactivity, one of the fragments involved has to be a stilbene
moiety and more than stoichiometric amounts of the lithium reagent are required
(Scheme 145).357

H
N\/&

X Ph

t-Bu(Tr)NLi (1.5 equiv)
THF-toluene (1:7), rt, 20 h

47%) dr1:1
H Ph ( o)

Scheme 145

The scope of hydroamination/carbocyclization also extends to Brgnsted acid cat-
alysts (Scheme 146).210

| NHTs TfOH, CHCl, COMe (90%) dr2:3
B _ TfOH,CHCl; 2 T2
CO,Me 0°,0.25h 0

Scheme 146

APPLICATIONS TO SYNTHESIS

Intramolecular hydroamination reactions have been applied in the synthesis of
various alkaloid skeletons and pharmacologically active molecules using rare earth
metal complexes. Most of these examples use achiral catalysts that lead to racemic
products, but some involve the reaction of an enantiomerically pure substrate leading
to an enantiomerically pure product. Only a few examples are known in which
enantiomerically pure products are obtained through the application of a chiral
catalyst.
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Rare earth metal catalysts are employed in the facile synthesis of the tetracyclic
anticonvulsant drug dizocilpine (MK-801, Scheme 147).25* The cyclization, involv-
ing a sterically encumbered 1,1-disubstituted alkene, is facilitated by the proximity
of the amino group in the substrate.

@/ SiMej

Nd—Me
SiMC3 2
(0.9 mol %)
_— (98%)
CgDg, 40°, 2 h
NH,
MK-801
Scheme 147

Pyrrolidine- and pyrrolizidine-based alkaloids are also accessible by hydroamina-
tion/cyclization of aminoallenes. The pyrrolidine alkaloid (+)-197B (Scheme 148) is
prepared using a hydroamination/cyclization reaction as the key step.3’> The cycliza-
tion of the a-substituted aminoallene 72 proceeds with good frans diastereoselectivity
in a manner analogous to that advanced for the diastereoselective cyclization of a-
substituted aminoalkenes (Figure 1, p. 20). In a similar manner, the pyrrolizidine
alkaloid (+)-xenovenine is obtained via a highly stereoselective bicyclization of an
aminoallene-alkene using a constrained-geometry catalyst (Scheme 100).

n_C3I—>I7 I’l-C3H7

H Cp*,SmCH(SiMe3), (2 mol%) w
i, 1h N~ m-Bu
H

72 H,N~ "“n-Bu

(ZVE) = 95:5
H, (1 atm), Pd(OH)/C /@ B (S5 over2
-C<H - over 2 steps
McOH, 1t, 2 h RN e ’ P
(+)-197B
Scheme 148

The trans diastereoselective cyclization of a-substituted aminopentenes is applied
to a racemic synthesis of xenovenine from a 2-(5-ethyl-2-thienyl)ethenyl-terminated
aminobisalkene (Scheme 149).'% The 2,5-disubstituted pyrrolidine intermediate is
formed with high (49:1) trans/cis selectivity. The subsequent bicyclization proceeds
only after increasing the reaction temperature to 60°, which furnishes the desired
xenovenine after reductive desulfurization with Raney nickel.
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VY
Ar-NHHN-Ar
(10 mol %), / .
2R Sc[N(SiMes)l; (10 mol %)~ Et I J uN
Et ) NH, & S
S 2 C;Dg, 10°, 12 h
(95%) dr >49:1
I\
Ar-NHHN- Ar
(10 mol %), N
Sc[N(SiMej3),]3 (10 mol %) Raney Ni N
C:Dy, 60°, 18 h 0 EOH
(90%) e (98%) re .
Ar = 2-i-PrCgH, (£)-xenovenine
Scheme 149

The cis diastereoselective cyclization of o-substituted aminohexenes is
employed in the synthesis of 2,6-disubstituted piperidines, such as pinidinol
(Scheme 150).16!

1. Cp*,NdCH(SiMe3), (9 mol %), oH
NH, OTBDPS  CqDg, rt, ovemnight O C
= : 2. KOH/MeOH, then HCI N7 N
HeHCl
(-)-pinidinol*HCl
(59%) over 2 steps

cis/trans > 100:1

Scheme 150

The intramolecular hydroamination of aminodienes preferentially affords (E)/(Z)-
alkenylpyrrolidines and alkenylpiperidines. The carbon—carbon double bond may be
functionalized further or hydrogenated to yield the saturated product. This strategy
provides facile access to azacycles with an exocyclic alkyl substituent other than
methyl and avoids the use of aminoalkenes with an internal double bond, which gener-
ally require significantly harsher reaction conditions. For example, the chiral, organo
rare earth metal catalyst (S)-55-Sm is used in the stereoselective synthesis of (S)-
(+)-coniine by asymmetric cyclization of aminooctadiene followed by hydrogenoly-
sis/reduction of the Cbz-protected vinylpiperidine (Scheme 151).288

(R)-(—)-Coniine is synthesized by silver tetrafluoroborate catalyzed, stereo-
selective hydroamination of a 1,2-disubstituted chiral, nonracemic aminoallene
(Scheme 152).3!" Using the same method, the quinolizidine alkaloid (—)-clavepictine
A, which exhibits antimicrobial, antifungal, and antitumor activity, is prepared by
silver nitrate-catalyzed, diastereoselective cyclization of the aminoallene 73
(Scheme 153).3!2 Subsequent deacylation provides access to (+)-clavepictine B.
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1. (8)-55-Sm (5 mol %),

P 1. Hy, Pd/C,
/Wj CeDg, 1t, 7d JJJJ\/O EtOH, rt /\p
X N N
Cb

S gb];c/lézg N3a(2)H 5 2;8; 00 HeHCI
t . R -
o o (2 (EM(Z) =973 (S)-(+)-coniinesHCI
O1%) er 81.5:18.5 (94%)
Me,,_ <
NP Sm-N(SiMes),
(8)-55-Sm
Scheme 151

)/j AgBF, (50 mol %) O 1. TsNHNH,, NaOAc, THF-H,0, 70°
&
" HN DCM, 20° " ONT 2 pdCl,, Hy, EGOH, 20°
Bn Bn
(86%)

P O (76%) er 89.0:11.0

N
H

(R)-(-)-coniine

Hr

er 90.0:10.0

Scheme 152

AgNOj3 (50 mol %)
acetone-H,O (5:1) rt, 48 h

TIPSO (91%)
n—C6H13 R= 3—CF3C6H4C0

TIPSO"

73 H

AcO™

(33%) over 7 steps

. A
AN

n—C6H13

(—)-clavepictine A

Scheme 153
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Lithium-based hydroamination catalysts play not only a pivotal role in the
industrial synthesis of menthol in the Takasago process (see Scheme 76), but are
also applied in the synthesis of opium alkaloids and benzomorphans.!4-338:359
The syntheses of O-methylmetazocine (R = Me) and O-methylpentazocine (R =
Me,C=CHCH,) proceed by base-catalyzed isomerization followed by hydroami-
nation (Scheme 154). The alkene 74 is initially isomerized to the vinyl arene 75,
which undergoes intramolecular hydroamination (Scheme 154).%5 The analogous
synthesis of (—)-codeine by intramolecular hydroamination of the vinyl arene 76
requires irradiation with a 150 W tungsten bulb in the presence of LDA to induce
the cyclization (Scheme 155).39%3% The addition is facilitated by single electron
transfer,309=362 which is promoted by irradiation, and no hydroamination is observed
in the absence of irradiation even under refluxing conditions. This lack of reactivity
can be attributed to the extended conjugation in 76 as compared to the benzomorphan
precursor 74.

n-BuLi (20 mol %), oMe
i-Prp,NH (20 mol %)
TMEDA (40 mol %), [ a
THF, rt, 8 h RN
OMe R Yield (%)

Me 98
Me,C=CHCH, 100

Scheme 154

LDA, THF

150 W tungsten bulb MeN/“_‘

(-)-codeine

Scheme 155

COMPARISON WITH OTHER METHODS

Hydroelementation/Amination

The hydroamination reaction represents the most straightforward approach to
derive an alkylamine starting from an alkene. In certain cases, when the direct
hydroamination reaction is not feasible, alternative methods can be employed. These

&



&

HYDROAMINATION OF ALKENES 65

methods typically involve an addition of an H-Y moiety across the carbon—carbon
double bond, which is typically less challenging than the hydroamination itself.
Further Y/NR, transformation can be carried out in single or multiple steps to afford
the target amine. This sequence is obviously less atom economical and includes
more steps than the parent hydroamination; however, better control of regio- or
stereoselectivity in the hydroelementation steps compared to the corresponding
hydroamination may compensate for this disadvantage.

Catalytic Hydroboration/Amination. The reaction of alkylboranes, which
are readily available via hydroboration, with compounds that contain electrophilic
nitrogen such as chloramines, hydroxylamine-O-sulfonic acid, azides, and HNj,
is a well-documented route to primary and secondary amines.’®3=367 Notably,
when enantiopure alkylboranes derived from camphenyl borane are employed, the
corresponding chiral amines are obtained with complete retention of configuration.
However, this approach requires multiple synthetic manipulations at the organoboron
group.3%=37! Simple dialkylborano groups, such as Me,B, are readily cleaved by
chloramine (Scheme 156).%7> Because the uncatalyzed addition of boranes to
alkenes typically proceeds in an anti-Markovnikov fashion, this reaction constitutes
an alternative approach to anti-Markovnikov hydroamination.

1. Me,BH
2. NH;, NaOCl, H,0

W HZN\/\/\/\NH2 (64%)

Scheme 156

More recently, a catalytic one-pot approach to enantioselective, intermolecular
hydroboration/amination of alkenes via a highly efficient, enantioselective rhodium-
catalyzed (e.g., thodium catalyst 77) hydroboration with catecholborane3”337* has
been developed. Subsequent alkylation of the alkylcatecholborane intermediate
with an organozinc reagent gives the more reactive trialkylboranes that are treated
with an appropriate chloramine to afford chiral primary or secondary amines
(Scheme 157).37>37¢ This method represents an alternative to the Markovnikov
intermolecular hydroamination of vinyl arenes.

o 1.77 (0.2 mol %), THF, rt, 3 h NH,
X |

/@/\ . @[ B 2.7ZnMe,, THF, 1t, 2 h

MeO o 3. NH3, NaOCl, H,0,

0° to rt, overnight

.
OO T OTf~
PPh,
= N/llih(cod)
99

77

MeO
(56%) er 99.0:1.0

Scheme 157
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Although the treatment of alkylboranes with electrophilic nitrogen reagents is
a facile approach to amines, the desired transformation can also be performed by
oxidizing the borane followed by reductive amination of the resulting carbonyl
compound 3’7379

Hydrozirconation/Iodination of Aminoalkenes. In general, RHet/RNH, trans-
formations, where RHet is an alkene hydrometalation product, require electrophilic
amine equivalents, which are often prepared in a separate step.3%0 However, if RHet
can be transformed into the corresponding halide RX, the natural nucleophilicity of
the amino group can be employed to afford the desired amine. This approach has
been exploited in the synthesis of pyrrolidines®®! and oxazepanes? via stoichio-
metric hydrozirconation/iodination of an aminoalkene followed by nucleophilic ring
closure. Thus, enantiomerically pure aminoalkenes are smoothly converted into the
corresponding heterocycles (Scheme 158).382

1. Cp,ZrHCI (1.8 equiv), DCM, tt, 1 h

Ph

o_*

/\/O CF3

PI?&NHBn 2.L,EtN, 1t, 2 h ( T (66%)
NBn

Scheme 158

As noted above, the intramolecular hydroamination of aminoalkenes generally
proceeds via exo cyclization, whereas this method affords an alternative endo cycliza-
tion product. This sequence constitutes an interesting alternative to hydroamination,
although the need to use stoichiometric amounts of Schwartz’s reagent and iodine are
significant disadvantages in comparison to the atom-economic hydroamination-based
approach.

Cope-Type Hydroamination

The so-called Cope-type hydroamination, which is also referred to as reverse Cope
elimination, provides a conceptually different approach to the addition of a nitrogen-
center to a carbon—carbon multiple bond. The hydroxylamine starting material and
reaction product both contain nitrogen in a different oxidation level than the amines
found in a conventional hydroamination processes. Another difference is that the
reverse Cope elimination utilizes a proton from the hydroxylamine hydroxyl group
in the addition process rather than a proton bound directly to nitrogen.

Early studies in the 1970’s demonstrated that alkenyl hydroxylamines can
spontaneously isomerize into N-hydroxypyrrolidines under mild conditions
(Scheme 159).383.384

1. rt, overnight
— e E———— (34%)
N

2. BzCl, pyridine
NHOH OBz

Scheme 159
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It is noteworthy that the reaction does not require any catalyst. Moreover, the pro-
tocol can be applied to trisubstituted alkenes, which remain challenging substrates
in the metal-catalyzed hydroamination of aminoalkenes. The reaction proceeds with
high stereoselectivity (Schemes 160 and 161).38

80°, 18 h
_ (81%)
Ph (E) NHOH
Scheme 160
Ph ﬁ 80°,28 h
) NHOH
Scheme 161

The reaction mechanism is elucidated in several seminal contributions.38573%8 It

can be depicted as a thermal electrocylic [2n + 26 + 2n] process with a five-centered
transition state resembling that of the well-known Cope elimination reaction
(Scheme 162).

Scheme 162

In the case of N,N-disubstituted hydroxylamines, proton transfer is not possible,
and the corresponding N-oxides are the final reaction products (Scheme 163).3%° This
example illustrates that the reaction cannot be seen as a true hydroamination, since
the presence of the N-H fragment is not required and the O—H bond is playing a
key role in the addition sequence. It should also be pointed out that the cyclization
of disubstituted hydroxylamines is reversible, which somewhat limits its synthetic
usefulness.

PhSO, PhSO,
H N
. ~...Me i, 1h ; 3
><O N = O\ aMe  (83%)
. OH >< N©
(of ‘ o~ 0
Scheme 163
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As noted earlier, the method is confined to hydroxylamine and hydrazine deriva-
tives, many of which are not readily available and also are sensitive to oxidation.
However, several protocols for the synthesis of heterocycles have been elaborated
utilizing the intramolecular Cope hydroamination. An excellent overview covering
the results in this field prior to 2004 is available.3°

More recently, the utility of the alkenyl hydrazides in the Cope hydroamination
has been demonstrated.’*!**> Given the sensitivity of alkenyl hydroxylamines
towards oxidation, more stable hydrazine derivatives are promising as practical
reagents. The thermal cyclization of alkenyl hydrazides proceeds smoothly, although
the required temperatures significantly exceed those needed for hydroxylamine
cyclizations (Scheme 164). Six- and seven-membered-ring heterocycles are also
accessible via this protocol, although temperatures up to 230° are required for the
reaction to proceed.

— PhCF5, 175°,10 h
/—/;I\> : \/Q (75%)

NHCOPh NHCOPh

Scheme 164

The intermolecular Cope hydroamination of alkenes with hydroxylamines can be
~$» achieved with activated alkenes, such as vinyl arenes and norbornene.?93-3%4 Reac-
tions with the parent hydroxylamine are usually not selective and bis-hydroamination

products such as 79 are formed in addition to the single adduct 78 (Scheme 165).

OH

i
Lb + NH,OH i-PrOH, 95°, 24 h bNHOH + E N E
2.5 equiv

78 79
78 +79 (99%), 78/79 = 1:2.2

Scheme 165

Reactions of N-alkylhydroxylamines are restricted to a single hydroamination
event, and the alkyl and hydroxy groups can be subsequently removed to yield a
primary amine (Scheme 166).3* Although the reaction proceeds in the absence of
a catalyst, addition of sodium cyanoborohydride improves the yields, most likely as
an inhibitor for the decomposition of the reactants and products.

OH
NaBH;CN
+ BINHOH —— 20 N HCOM PaC N,
n-PrOH, 110°, 18 h Bn MeOH

(90%) (90%)

Scheme 166
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Vinyl arenes yield Markovnikov hydroamination products with high regioselectiv-
ities (Scheme 167), although increasing amounts of the anti-Markovnikov products

form from electron-poor or more sterically challenging aryl substituents.>**
X OH
NaBH;CN -
+ BnNHOH a8t N (54%)
n-PrOH, 140°, 18 h Bn

>20:1 regioselectivity

Scheme 167

Although the Cope hydroamination of dienes has not been reported, the hydroam-
ination of allenes proceeds smoothly to give oximes or nitrones from hydroxylamine
and alkylhydroxylamines respectively (Schemes 168 and 169).3%3

Ph n-PrOH, 140°, 18 h NOH
\—.— + NH,OH Ph&k (71%)
2 equiv
Scheme 168
c-CeHyy n-PrOH, 140°, 18 h ’O\Itan
e + BnNHOH (81%)
. C-CGHl |\)J\
2 equiv

Scheme 169

Aminomercuration/Demercuration

The mercury(II)-promoted addition of amines to alkenes followed by demercura-
tion with a reducing agent is a well-established protocol for alkene-to-amine transfor-
mations. The reaction proceeds via formation of a mercurinium ion, which undergoes
nucleophilic attack by an amine (Scheme 170). Sodium borohydride is generally
used as a reducing agent. Extensive reviews on aminomercuration/demercuration are
available.”-3%

23 R! R!
vHgT Y RPRINH,  yHe R NaBH,
.

ZR! + HegY
2
& NR?R? NR?R?

R!'=H, ALk, Ar

R? = Alk, Ar

R3=H, Alk, Ar, OAlk

Y =Cl, OAc, CF3C02, BF4, NO3

Scheme 170

The reaction using unactivated alkenes and a broad range of amines typi-
cally proceeds under ambient conditions or at slightly elevated temperatures,
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and Markovnikov hydroamination products form exclusively in most cases
(Scheme 171).%7 Intramolecular aminomercuration is also feasible and a broad
range of functional groups is tolerated (Scheme 172).3%

{ \ R!' R? Yield (%)
1 -
R [\ 1.HgChL 45

N Me H

+
%R2 N 2NaBH, LRl MeMe 70
excess R? Ph H 65
Scheme 171
BnHN  OH OH
‘ 1. Hg(OAc),, THF, 4°, 1 h
2(0Ac), (70%)
2. NaBH,
Scheme 172

Notably, the aminomercuration protocol is also applicable to N-protected amines,
such as carbamates, sulfonamides, and amides.” In contrast to the hydroamination
reaction, virtually identical reagents and reaction conditions are used for both free
and protected amines (Scheme 173).3%

1. He(NO3),, DCM, reflux, 24 h NHCOMe 7 Yield (%)
+ MeCONH, ( @
n 5 equiv 2. NaBH4 n 2 92

Scheme 173

Although the aminomercuration/demercuration protocol is relatively general, the
requirement of stoichiometric amounts of highly toxic mercury salts precludes this
process from large-scale application.

Radical-Transfer Hydroamination

Since most hydroamination protocols involve metal-based catalysts, the develop-
ment of metal-free methods is an attractive goal. Radical chemistry is one possibility
that might avoid the requirement for an elaborate and sometimes not readily available
catalyst. Thus, nucleophilic radical photoamination of vinyl arenes and 1,3-butadiene
derivatives with ammonia and amines proceeds smoothly in the presence of an appro-
priate sensitizer?!4=216.264:400 (¢ o Scheme 174)*% via the generation of a cation-
radical from the activated olefin, which is then subjected to nucleophilic attack by an
amine. Although this method requires substoichiometric amounts of photosensitizer,
the reaction itself remains a simple addition of an amine to an olefin, i.e., hydroami-
nation, and the reported examples are incorporated into the corresponding Tables of
this chapter. Another possible approach to radical hydroamination involves the gen-
eration of aminyl radicals, since the ability of these species to add to a double bond,
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especially in an intramolecular fashion, is well established.*?' =493 Unfortunately, no
direct method to generate a neutral N-centered radical directly from a free amine is
known to date. Typical nitrogen precursors include haloamines and phenylthio deriva-
tives, which are either subjected to a reduction or irradiated to generate an aminyl
radical. An obvious drawback is the required stoichiometric amount of a hydrogen
donor, such as tributyltin hydride, to generate an alkyl amine (Scheme 175).404

1,2,4-TPB (37.5 mol %),
m-dichlorobenzene (1.875 equiv) NH;
UV (Hg lamp), MeCN-H,O (19:1), 5-13 h
jod
Ph Ph

1,2,4-TPB
Scheme 174
i-Pr.
X
AIBN (16 mol %), Bu3SnH (1.6 equiv
i-Pr PhS. ( ). BusSfl (1.6 equiv) (65%)
| C¢Hg, reflux, 5 h N
n-Pr |
n-Pr

Scheme 175

Various substituted 1,4-cyclohexadiene precursors have been developed that
generate aminyl radicals by an aromatization-driven process.**>4% Formal addition
of the NH,Moc fragment to alkenes proceeds in moderate to good yields and the
anti-Markovnikov product 80 is formed preferentially to the Markovnikov addition
product 81. Addition of catalytic amounts of an alkyl- or arylthiol enhances the
hydrogen transfer (Scheme 176).*% When an N-aminated Hantzsch dihydropyridine
is employed as a nitrogen source, the radical transfer hydroamination takes place at

lower temperatures (Scheme 177).497
NHMoc
PN (-BuO); (50 mol %), PhSH (15 mol %)
+
7t CeDy, 140°, 18 h
4 equiv COMe
NHMoc
MocNH\% + M N
4
80 81 COzMC

80 + 81 (51%), 80/81 =7:1

Scheme 176
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, NHMoc Et3B (10 mol %), NHMoc
R
OR3 PhSH (15 mol % 2
YR L] O R e Ga-em)
R MeO,C~ N~ “COMe 02 CeDe rt=80°, 12-14 h Rl
2-10 equiv H
R! = Alk, Ar
R2= H, OTBDMS, N-oxazolidinone
R® = H, Alk

Scheme 177

EXPERIMENTAL CONDITIONS

All operations involving organometallic species must be performed under an inert
atmosphere (nitrogen or argon) using dry solvents and utilizing standard glovebox
or Schlenk line techniques unless stated otherwise. Ethereal solvents (THF, Et,0)
are first dried over KOH and then distilled from sodium benzophenone ketyl. Non-
polar aprotic solvents (hexanes, pentane, benzene, toluene) are purified by distillation
from sodium/triglyme benzophenone ketyl. Halogenated solvents (DCM, CHCl,) are
distilled from calcium hydride.

EXPERIMENTAL PROCEDURES
o _nCHy g NH,  (R)}53-Y (5 mol %) NH
=
19 equi toluene, 150°,2 d /'VH-C4H9
equiv .
SiPt; (78%) er 79.0:21.0
C
= O
e
SiPhs Ph

(R)-53-Y

(R)-N-Benzylheptan-2-amine (Lanthanide-Catalyzed Asymmetric Inter-
molecular Hydroamination of an Aliphatic Terminal Alkene).3* In a glovebox,
a reaction tube equipped with a Teflon plug was charged with 1-heptene (1.70 mL,
1.18 g, 12.0 mmol), benzylamine (107 mg, 1.0 mmol), and a solution of (R)-53-Y
(0.15 M in toluene, 330 pL, 0.05 mmol). The tube was sealed, and kept for 2 d at
150°. The reaction mixture was cooled and transferred to a round-bottomed 50-mL
flask containing alumina (1.0 g). The volatiles were removed at 100 mmHg, and the
residue was loaded onto a 4-cm height alumina plug and eluted with pentane/EtOAc
(100:0.6). The fraction containing the target compound (120 mL) was concentrated
at 600 mmHg and the residue was dried at 50 mmHg for an additional 15 min
to give the title compound as a colorless liquid (159 mg, 78%, er 79.0:21.0): 'H
NMR (CDCl;, 400 MHz) & 0.89 (t, J = 6.9 Hz, 3H), 1.07 (d, J = 6.2 Hz, 3H),
1.23-1.34 (m, 8H), 1.41-1.50 (m, 1H), 2.68 (sext, / = 6.2 Hz, 1H), 3.73 (d, J =
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13.0 Hz, 1H), 3.82 (d, J = 13.0 Hz, 1H), 7.21-7.25 (m, 1H), 7.30-7.32 (m, 4H);
13C NMR (CDCl;, 100 MHz) & 14.1, 20.3, 22.7, 25.7, 32.1, 37.1, 51.4, 52.5,
126.8, 128.1, 128.4, 140.9. The enantiomeric excess was determined by 'F NMR
spectroscopy after debenzylation of the hydroamination product with Pd on charcoal
and ammonium formate followed by treatment with (R)-Mosher acid chloride and
DIPEA. Mosher amide of hexan-2-amine: '°F NMR (CDCl;, 470 MHz, 65°) &
—-69.39 (S), —69.47 (R).

TMS

“Nd-Me

™S |,
0.0 — OOmd® O&O (98%)
C¢Dg, 40°, 2 h
NH,

5-Methyl-10,11-dihydro-5H-dibenzo[a,d]cyclohepten-5,10-imine (MK-
801) (Organolanthanide-Catalyzed Intramolecular Hydroamination of an
Aminoalkene).?%* In a nitrogen-filled glovebox, [(CsH,SiMe;),NdMe], (0.001 g,
0.9 mol %) was weighed into a vial and dissolved in C¢Dg (0.5 mL). To this solu-
tion was added S5-methylene-10,11-dihydro-5H-dibenzo[a,d][7]annulen-10-amine
(0.057 g, 0.258 mmol), and the light-blue solution was transferred into a tube
equipped with a Teflon-valved top using additional C¢Dg (0.5 mL) to rinse the
vial. The mixture was then removed from the glovebox and heated to 40°, and
the progress of the reaction was monitored by GC sampling of small aliquots.
After 2 h the starting material was completely consumed. The solution was filtered
through Florisil with Et,O to remove the catalyst, and the filtrate was concentrated
under vacuum. The residue was purified by Kugelrohr distillation to yield the title
compound as a colorless oil (0.056 g, 98%): bp 100° (0.01 mm Hg); IR (neat)
3210.2,3016.1, 1600.5 cm™!; 'H NMR (CDCls, 500 MHz) 8 1.91 (s, 3H), 2.53 (brs,
1H), 2.72 (d, J = 16.8 Hz, 1H), 3.44 (dd, J/ = 16.7, 5.8 Hz, 1H), 4.69 (d, / = 5.6 Hz,
1H), 6.91-6.93 (m, 1H), 7.03-7.10 (m, 5H), 7.24-7.28 (m, 2H); 1*C NMR (CDCl,,
125 MHz) 6 20.2, 34.4, 58.4, 64.1, 118.6, 121.4, 121.6, 125.7, 126.6, 126.9, 128.1,
130.2, 132.3, 144.4, 144.7, 152.1; LRMS-EI (m/z): 221 (100), 220 (93), 206 (33),
178 (74); HRMS (m/z): [M — H]" calcd for C4H;sN, 220.1126; found, 220.1142.

OMe X OMe
1.3 M n-BuLi (0.026 mL),
i-Pr,NH (0.03 mmol)
(98%)
TMEDA (0.066 mmol), [
NHMe hexane, THF, rt, 8 h Me—N
74 (R = Me)

O-Methylmetazocine  (Lithium  Amide-Catalyzed Intramolecular
Hydroamination of an Aminoalkene)."*> To a cooled solution (-78°) of
aminoalkene 74 (R = Me, 40 mg, 0.16 mmol) in THF (1 mL) was added diisopropy-
lamine (0.005 mL, 0.03 mmol), TMEDA (0.010 mL, 0.066 mmol) and n-BuLi (1.3 M
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in hexane, 0.026 mL). The reaction mixture was warmed to rt and stirred for 8 h in
an argon atmosphere. The solution was quenched with water, dried over Na,SO,,
and concentrated under vacuum. Flash column chromatography (CH,Cl,/MeOH,
19:1 to 9:1) afforded the desired product (39 mg, 98%): [a]p — 76.4 (c 1.3, EtOH);
IR (neat) 2960, 2905, 2836, 2797, 1608, 1496, 1463, 1281, 1238, 1046 cm™'; 'H
NMR (CDCls, 400 MHz) & 0.85 (d, J = 7.2 Hz, 3H), 1.33 (m, 1H), 1.82 (td, J =
12.7, 4.8 Hz, 1H), 1.36 (s, 3H), 1.87 (m, 1H), 2.07 (td, J = 12.3, 3.3 Hz, 1H), 2.40
(s, 3H), 2.43 (ddd, J = 11.9, 4.8, 1.6 Hz, 1H), 2.60 (dd, J = 18.2, 5.9 Hz, 1H), 2.84
(dd, J =5.6,3.2 Hz, 1H), 2.97 (d, J = 18.2 Hz, 1H), 3.79 (s, 3H), 6.68 (dd, J = 8.4,
2.7 Hz, 1H), 6.78 (d, J = 2.6 Hz, 1H), 7.00 (d, J = 8.4 Hz, 1H); 13C NMR (CDCl;,
100 MHz) & 14.1, 22.4, 25.5, 36.0, 42.0, 42.3, 42.7, 47.4, 55.1, 59.2, 110.7, 111.2,
127.9, 128.8, 143.2, 157.9.

MNHZ (R)-56-Lu (1.3 mol %) o~ NH2
Ph CgHg, 45°,27 h P

SiAr;
Con
l\
MezN
SiAr3 \—Ph

(R)—S6—Lu Ar = 3,5-M62C6H3

(33%) er 99.5:0.5

(S)-(+)-1-Phenylpent-4-enylamine (Kinetic Resolution of a Racemic
Aminoalkene]).>> In a glove box, a 25-mL flask was charged with rac-1-
phenylpent-4-enylamine (1.600 g, 9.92 mmol), benzene (7 mL), and lutetium
binaphtholate catalyst (R)-56-Lu (160 mg, 0.128 mmol, 1.3 mol %). The reaction
mixture was kept at 45°. To monitor the conversion, small aliquots (50 pL) were
taken, transferred into an NMR tube and diluted with CDCl; to 0.5 mL volume and
a "H NMR spectrum was recorded. The conversion was 45% after 18.5 h and 64%
after 27 h. The reaction flask was removed from the glovebox, and the mixture was
treated with acetic acid (320 pL, 330 mg, 5.5 mmol) followed by benzaldehyde
(640 mg, 6 mmol). The mixture was kept at rt for 2 h and was then transferred
into a separatory funnel. Water (20 mL), benzene (10 mL), and hexanes (15 mL)
were added. The funnel was shaken vigorously and the layers were separated. The
organic layer was extracted with acetic acid (0.2 M, 10 mL). The hexanes/benzene
layer containing the benzaldimine was evaporated, the residue was treated with HCl
(2 M, 20 mL) and Et,O (30 mL), and the mixture was stirred for 24 h at rt. The
layers were separated and the organic layer was extracted with water (10 mL). The
combined aqueous layers were evaporated. The residue was treated with sodium
hydroxide solution and extracted with Et,O. The ether solution was dried (Na,SO,)
and evaporated. The residue was distilled under vacuum (120°, I mmHg) to give the
enantioenriched starting material (530 mg, 33%, er 99.5:0.5) in analytically pure
form: '"H NMR (CDCl;, 400 MHz) & 1.45 (br s, 2H), 1.75 (m, 2H), 2.04 (m, 2H),
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3.89 (t, J = 6.9 Hz, 1H), 4.93-5.03 (m, 2H), 5.80 (m, 1H), 7.23 (m, 1H), 7.31 (m,
4H); 3C NMR (CDCl;, 100.6 MHz) 6 30.7, 38.6, 55.6, 114.7, 126.3, 126.9, 128.4,
138.2, 146.4. Analytical data for the 1:1 hydrochloride salt: 'H NMR (CDCl;,
300 MHz) & 1.85-2.08 (m, 3H), 2.15 (m, 1H), 4.14 (m, 1H), 4.93-4.98 (m, 2H),
5.65 (m, 1H), 7.30-7.41 (m, 5H), 8.74 (br s, 3H); 3C NMR (CDCl;, 100.6 MHz)
0 29.5, 33.5, 55.6, 116.3, 127.4, 129.0, 129.1, 136.0, 136.2. The enantiomeric ratio
was determined via '°F NMR of the Mosher amide: '°F NMR (CDCl;, 282 MHz,
60°) 8 —69.3 (R), —69.4 (S).

NH,
N -BuOK (3.0 equiv)
+ N  (53%)
Cl toluene, 135°,36 h \

Ph

1.5 equiv

1-Phenyl-2,3-dihydroindole (Potassium-Catalyzed Addition of Aniline
to 2-Chlorostyrene with Subsequent Cyclization).??> In an Ace pressure tube
(38 mL) 2-chlorostyrene (0.28 g, 2.0 mmol) and aniline (0.28 g, 3.0 mmol) were
dissolved in toluene (10 mL) under Ar. After addition of potassium tert-butoxide
(0.67 g, 6.0 mmol), the sealed reaction vessel was placed in an oil bath preheated
to 135° and the reaction mixture was stirred vigorously. After 36 h the mixture was
allowed to cool to rt and water (20 mL) was added with stirring. The aqueous phase
was extracted with CH,Cl, (3 X 10 mL) and the combined organic phases were
dried over MgSO,. The solvent was removed under vacuum and the resulting crude
product was purified by column chromatography with hexane as eluent to afford the
title product (0.21 g, 53%): 'H NMR (CDCl;, 360 MHz) & 3.10 (t, J = 8.4 Hz, 2H),
392 (t,J =84Hz 2H), 6.73 (dd, J =7.5, 7.1 Hz, 1H), 6.94 (t, / = 7.1 Hz, 1H ),
7.05 (dd, J =8.0,7.5 Hz, 1H), 7.12 (d, / = 8.0 Hz, 1H), 7.14 (d, / =7.1 Hz, 1H), 7.21
(d, J = 8.0 Hz, 2H ), 7.32 (dd, J = 8.0, 7.1 Hz, 2H); '3C NMR (CDCl;, 90 MHz) &
28.2,52.1,108.2, 117.7, 118.8, 120.9, 125.0, 127.1, 129.1, 131.2, 144.2, 147.1; MS
(70 eV) miz: M* 195 (5), 165 (70), 116, 91 (100), 77.

NH, N E p ©®
. /@A [(R)-BINAP]PA(OT), (10 mol %) NHPh
CF; toluene, rt, 72 h CFs

1.5 equiv

(80%) er 90.5:9.5

(S)-N-Phenyl-N-[1-{4-(trifluoromethyl)phenyl}ethylJamine ~ (Palladium-
Catalyzed Asymmetric Intermolecular Hydroamination of a Vinyl Arene).>3!
[(R)-BINAP)]Pd(OTf), (103 mg, 0.10 mmol) was suspended in toluene (0.5 mL)
in a glovebox. The suspension was placed into a vial, which was sealed with a
cap containing a PTFE septum, and the vial was removed from the glovebox.
4-(Trifluoromethyl)styrene (258 mg, 1.50 mmol) and aniline (93 mg, 1.00 mmol)
were added to the reaction mixture by syringe which was then stirred at rt for
72 h, and adsorbed on silica gel, and the product was isolated by eluting with
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EtOAc/hexanes (1:9) to give the title compound (212 mg, 80%, er 90.5:9.5 (5)): 'H
NMR (CDCls, 400 MHz) & 1.44 (d, J = 6.8 Hz, 3H), 3.90-4.05 (br s, 1H), 4.4 (q, J
= 6.8 Hz, 1H), 6.39 (d, J = 7.6 Hz, 2H), 6.59 (t, J = 7.6 Hz, 1H), 6.99-7.05 (m, 2H),
7.40 (d, J = 8.0 Hz, 2H), 7.49 (d, J = 8.0 Hz, 2H); '*C NMR (CDCl,,100 MHz) §
244,526, 112.5, 116.9, 122.2, 124.8, 1249 (q, J = 4.2 Hz), 125.4, 128.5, 146.1,
148.7. The enantiomeric purity was determined by capillary GLC analysis: tg (S)
48.7 min, tz (R) 49.4 min (permethylated B-Cyclodextrin chiral stationary phase
column).

H
N . ﬁN,Bn
©A\ [ j n-BuLi (20 mol %) J
+ N (94%)
N THE, 120°, 24 h ©N
Bn
1.0 equiv

1-Phenylmethyl-4-(2-phenethyl)piperazine  (Lithium-Catalyzed Inter-
molecular Hydroamination of Styrene).'3 »-Butyllithium (1.6 M in hexane,
0.29 mL 0.44 mmol) was added slowly at rt to a solution of N-benzylpiperazine
(391 mg, 2.22 mmol) in THF (5 mL), and the mixture was stirred for 10 min.
Styrene (231 mg, 2.22 mmol) was then added, and the mixture was stirred at 120°
in a threaded tube. After 24 h the reaction mixture was allowed to cool to rt, and
quenched with methanol (I mL), and the solvent was removed under vacuum.
Column chromatography (EtOAc/hexane, 4:1) afforded the title product (585 mg,
94%) as a colorless oil: IR (neat) 3026, 2938, 2808, 1602, 1495, 1156, 1133, 1009,
742, 698 cm™'; '"H NMR (CDCls, 400 MHz) § 2.35-2.55 (br, 8H), 2.52 (m, 2H),
2.71 (m, 2H), 3.45 (s, 2H), 7.12 (d, J = 7.2 Hz, 2H), 7.15-7.22 (m, 4H), 7.23-7.28
(m, 4H); 3C NMR (CDCl;, 100 MHz) & 33.8, 53.3, 53.4, 60.7, 63.2, 126.2, 127.2,
128.4, 128.5, 128.9, 129.4, 138.3, 140.5; CIMS (70 eV) m/z: [M + H]* 281 (35),
M+ 280 (7), [M — Bn]* 189 (100), Bnt 91 (17).

NH
TfOH (14 mol %)
F (96%)
O toluene, 100°, 12 h

HoN b

3-Fluoro-6,6,9-trimethyl-5,6-dihydrophenanthridine  (Brgnsted Acid-
Catalyzed Intramolecular Hydroamination).?%> 5-Fluoro-2’-isopropenyl-5'-
methylbiphenyl-2-amine (78 mg, 0.32 mmol) and trifluoromethanesulfonic acid (4
pL, 45 pmol, 0.14 equiv) were stirred in a Pyrex tube in toluene (2.0 mL) at 100°
for 12 h. After evaporation of the solvent under vacuum the crude product was
purified by chromatography on silica (pentane/MTBE, 10:10, R; = 0.36) to give
the target compound (75 mg, 96%) as a white solid: IR (KBr) 3362, 2958, 1721,
1618, 1499, 1474, 1450, 1294, 1260, 1154, 1109, 1001, 840, 822, 576 cm™'; 'H
NMR (CDCl;, 300 MHz) 6 1.60 (s, 6H), 2.49 (s, 3H), 3.83 (br s, 1H), 6.42-6.48
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(m, 1H), 6.56-6.66 (m, 1H), 7.15-7.35 (m, 2H), 7.59 (m, 1H), 7.75 (m, 1H); 13C
NMR (CDCl,, 75 MHz) § 21.2, 29.8, 53.7, 101.7 (d, J = 24.3 Hz), 105.5 (d, J =
22.0 Hz), 117.5 (d, J = 2.3 Hz), 122.9, 123.3, 124.7 (d, J = 10.2 Hz), 128.0, 129.7,
136.6, 137.3, 144.9 (d, J = 10.7 Hz), 163.4 (d, J = 245.3 Hz); EIMS (70 eV) m/z:
M+ 241 (5), [M — CH;]* 226 (100), 211 (4), 183(6), 170 (3), 113 (5).

w et (e, MO W T4-T7%
X Z dry Ny, 55°,5h N NN, T

(E)-N,N-Diethyl-3,7-dimethyl-2,6-octadien-1-amine (V,N-Diethylgeranyl-
amine) (Lithium-Catalyzed Addition of a Secondary Amine to a Diene).?¢
In a 50-mL, round-bottomed glass reactor equipped with a magnetic stirring bar
were placed myrcene (13.60 g, 74 mmol), diethylamine (10.29 g, 141 mmol), and
metallic lithium (0.185 g, 26.7 mmol) cut into small pieces. The vessel was flushed
with dry nitrogen and sealed. The solution was stirred at 55° for 5 h. The vessel
was cooled to rt and the contents were poured into ice water (30 mL). The upper
organic layer was separated, and the aqueous layer was extracted with Et,O (2 X
20 mL). The combined organic layers were washed with aqueous Na,SO, solution,
dried over anhydrous Na,SO,, and evaporated under reduced pressure. Distillation
of the residual liquid afforded unreacted myrcene (1.2-2.0 g) and the title product
(12.66—-13.28 g, 74-T7%) as a colorless liquid, 92% pure according to GLC-analysis
(Triton X-305, 0.28 mm X 30 m, 80—160°): bp 67-68° (0.5 mm Hg); IR (neat) 1660,
1200, 1165, 1050, 830 cm™'; 'H NMR (CDCl;, 60 MHz) & 0.96 (t, J = 7 Hz, 6H),
1.44-1.67 (m, 6H), 1.85-2.15 (m, 4H), 2.40 (q, J/ = 7 Hz, 4H), 2.92 (d, J = 6.5 Hz,
2H), 4.77-5.30 (m, 2H).

Pd(0>CCF3), (5 mol %), Ph

NH,
XANTPHOS (7 mol %) NJ
+ (68%)
TFA (20 mol %), AS

toluene, 110°, 40 h

8-Phenylmethyl-8-azabicyclo[3.2.1]oct-2-ene (Palladium-Catalyzed Inter-
molecular Transannular Hydroamination of a Cyclic Triene).?8! In a glovebox,
Pd(O,CCF;5), (8 mg, 0.025 mmol) and Xantphos (20 mg, 0.35 mmol) were weighed
directly into a screw-capped vial. A stir bar, cycloheptatriene (2.00 mmol, 20 pL),
dodecane (0.15 mmol) as an internal standard, and toluene (0.5 mL) were added
successively and the reaction mixture was stirred for 2—3 min during which time the
solution turned dark red. Benzylamine (53.5 mg, 0.50 mmol) was added and the vial
was sealed with a cap containing a PTFE septum and removed from the glovebox. To
the resulting solution was added trifluoroacetic acid (7.5 pL, 0.10 mmol) via syringe
through the septum. The reaction mixture was heated to 110°. The reaction was
monitored by GC until complete consumption of the amine. The resulting dark red
suspension was adsorbed onto alumina or Chromatorex® NH and purified by flash
chromatography (hexane/EtOAc, 9:1 to 1:9) to give the target compound (68 mg,

&

&



&

78 ORGANIC REACTIONS

68%) as a yellow oil: 'H NMR (CDCl;) 8 1.67 (dd, J = 18.0, 2.4 Hz, 1H), 1.88 (td,
J = 9.6, 2.8 Hz, 1H), 2.00-2.05 (m, 1H), 2.20-2.25 (m, 1H), 2.54 (dd, J = 18.0,
2.4 Hz, 1H), 3.25 (t, J = 4.8 Hz, 1H), 3.31 (dd, J= 4.8, 1.2 Hz, 1H), 3.75 (dd, J =
16.4, 13.4 Hz, 2H), 5.67 (m, 1H), 5.80 (m, 1H), 7.25-7.29 (m, 1H), 7.32-7.36 (m,
2H), 7.40-7.43 (m, 2H); 13C NMR (CDCl;) & 30.6, 32.4, 34.8, 53.7, 56.4, 57.1,
124.1, 127.3, 128.7, 129.3, 131.5, 140.5.

1. (5)-55-Sm (4.7 mol %), w
CeDe, 11, 8 d
= s N oNT O1%) (B(Z) =973

2. CbzCl (1.7 eq), |
81.5:18.5
= ELO, t, 1h Cbz

TZ

Me,, )
Si Sm—N(SiMe3),

N \%
i-Pr

(8)-55-Sm

1-Benzyloxycarbonyl-2-[(E)-prop-1-enyl]piperidine  (Organolanthanide-
Catalyzed Intramolecular Hydroamination of an Aminodiene with
Subsequent Protection).?®® In a glovebox, (S)-Me,Si(Cp-(-)-menthyl)SmN
(SiMes), ((5)-55-Sm) (34.1 mg, 45.8 pmol) was loaded into a storage tube equipped
with a magnetic stirring bar and J. Young valve, and dissolved in C4Dg (3 mL). The
initial color of the catalyst solution was orange. Next, a solution of (E)-octa-5,7-dien-
I-amine in C¢Dg¢ (1.73 M, 0.5 mL, 0.87 mmol) was added to the catalyst solution via
syringe. The color of the solution changed to light yellow upon the addition of the
aminodiene. The tube was sealed and removed from the glovebox. The solution was
stirred at room temperature for 8 d until the color turned back to orange. The reaction
mixture was cooled to 0°, diluted with Et,O (2 mL), and quenched with 2 N NaOH
(1.5 mL). Then benzyl chloroformate (0.21 mL, 1.5 mmol) was added dropwise,
and the mixture was allowed to warm to rt and stirred vigorously for 1 h. Next, the
aqueous layer was separated and extracted with Et,O (3 X 5 mL). The combined
organic layers were washed with brine (5 mL), dried over MgSO,, and concentrated
under vacuum. Flash column chromatography on silica (hexanes/Et,0, 6:1) afforded
the title product (203.7 mg, 91%, 97:3 (E)/(Z) mixture, er 81.5:18.5) as a colorless
oil: IR (neat) 3063, 3030, 2937, 2857, 1703, 1497, 1445, 1421, 1355, 1351, 1323,
1257 cm™!; '"H NMR (CDCls, 500 MHz) & 1.34—1.48 (m, 1H), 1.49-1.78 (m, 5H),
1.70 (d, J = 4.5 Hz, 3H), 2.92 (t, J = 12.0 Hz, 1H), 4.03 (d, J = 13.0, 1H), 4.84 (s,
1H), 4.73 (s, 1H), 5.13 and 5.17 (AB quartet, J = 12.5, 2H), 5.45-5.61 (m, 2H),
7.28-7.43 (m, 5H); *C NMR (CDCls, 125 MHz) § 18.1, 19.6, 25.8, 29.6, 40.2,
52.4, 67.1, 127.1, 127.9, 128.0, 128.6, 129.2, 137.3, 155.9; MS (m/z): M 259.2
(1), 168.1 (37), 124.1 (20), 92.1 (8), 91.1 (100), 82.1 (9), 65.1 (15), 55.1 (10). The
enantiomeric ratio was determined from the optical rotation of the HCI salt of the
hydrogenated product.



&

HYDROAMINATION OF ALKENES 79
H
H.\\\ H
;\L Hzl 47-Sm (5 mol %) N H,, Pd(OH),/C L
g/' CgDg, 45°, overnight MeOH, rt, 2 h
- -C/H
n'CSHll II-CSH“ TS
(78%)
—@ over 2 steps
Me, SmN(SiMe3),
Me” Sis N/
/
t-Bu
47-Sm

(35,5R,8S)-3-(1-Heptyl)-5-methylpyrrolizidine ((+)-Xenovenine) (Organo-
lanthanide-Catalyzed Stereoselective Intramolecular Hydroamination of an
Aminoallene).’"? In a glovebox, 47-Sm (4.7 mg, 8.8 pmol) and CgDg (700 pL) were
loaded into an NMR tube equipped with a Teflon valve. On the high vacuum line, the
tube was evacuated after the precatalyst solution was frozen. Under a stream of Ar
gas, (§)-5-aminopentadeca-1,8,9-triene (50 mg, 226 pmol) was then syringed in. The
tube was sealed and the frozen reaction mixture was warmed to rt. After the mixture
was shaken, the clear yellow solution was then warmed to 45°. When the reaction
was complete (overnight), the contents were loaded onto a short column of silica gel
and eluted with Et,O yielding the bicyclic alkene as a 1:1 mixture of (Z) and (E)
isomers. The crude product was dissolved in MeOH (2 mL) and hydrogenated over
Pd(OH),/C (2 mg) for 2 h at 1 bar of H, pressure. The reaction mixture was filtered
through a short plug of Celite which was then washed with Et,O. The solvent was
removed under vacuum to yield (4)-xenovenine (39.3 mg, 78%) as a pale-yellow
liquid: [a]**p + 10.9 (c 0.72, CHCl,); IR (KBr, thin film) 2963, 2932, 2872, 1462,
1370 cm™!; "H NMR (CDCl5, 400 MHz) § 0.85 (t, J = 7.0 Hz, 3H), 1.10 (d, J =
6.6 Hz, 3H), 1.17-1.56 (m, 16H), 1.82-2.01 (m, 4H), 2.61 (m, 1H), 2.77 (m, 1H),
3.65 (m, 1H); *C NMR (CDCl;, 75 MHz) & 14.1, 21.7,22.7,27.2,29.3,29.8, 31.7,
31.9,32.0,32.4,34.4,36.9, 61.8, 65.1, 66.7.

=
=

82 (5 mol %) -
— 0

NH, CeHg, 75°, 10 h

. F
Ts—N__N-Ts
Me,N™ " NMe,
82

2-(4-Fluorophenyl)-6-methyl-2,3,4,5-tetrahydropyridine (Group 4 Metal-
Catalyzed Intramolecular Hydroamination of an Aminoallene).>" A solution
of 1-(4-fluorophenyl)hexa-4,5-dienyl-1-amine (121 mg, 0.63 mmol) and the titanium
complex 82 (18 mg, 0.03 mmol) in benzene (3 mL) was heated for 10 h at 75°.
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The solution was cooled and treated with 20 drops of methanolic NaOH (10%).
The mixture was stirred for 0.5 h at room temperature and was concentrated under
vacuum. The remaining residue was extracted with n-hexane (30 mL) and the
extracts were filtered through K,COj; to afford the title compound (112 mg, 93%)
as a pale yellow oil with a purity of >95% by NMR: '"H NMR (CD,Cl,, 300 MHz)
6 1.20-1.40 (m, 1H), 1.60-1.95 (m, 3H), 1.98 (d, J = 2.0 Hz, 3H), 2.10-2.30 (m,
2H), 4.43 (m, 1H), 7.01 (tm, J = 8.9 Hz, 2H), 7.23 (m, 2H); '3C NMR (CD,Cl,,
100 MHz) 6 19.0, 27.3, 30.6, 29.9, 60.8, 114.5, 114.8, 128.3, 128.4, 168.6; EIMS
(m/z): Mt 191 (81), 163 (14), 162 (14), 148 (11), 121 (100), 109 (10).

Ts

/

NHTs R)-xylyl-BINAP(AuOPNB); (3 mol %
:<:> Bly ( 2 G mol %) A (88%) er99.0:1.0

DCE, rt, 15h

2-(Cyclohexylidenemethyl)-1-[(4-methylphenyl)sulfonyl]pyrrolidine (Gold-
Catalyzed Asymmetric Intramolecular Hydroamination of a Protected
Aminoallene).>> To a solution of N-(5-cyclohexylidenepent-4-enyl)-4-methyl-
benzenesulfonamide (50 mg, 0.157 mmol) in DCE (0.5 mL) was added
(R)-xylyl-BINAP(AUOPNB),* (6.9 mg, 4.7 pmol). The resulting homoge-
neous mixture was protected from ambient light and stirred at rt. Upon completion,
as judged by TLC analysis of the reaction mixture, the solution was purified by
flash column chromatography on silica gel (hexanes/EtOAc, 12:1) to afford the title
pyrrolidine as a colorless oil (44 mg, 88%, er 99.0:1.0): Rf 0.43 (hexanes/EtOAc,
3:1); tg (minor) 10.8 min, #z (major) 13.4 min (Chiralpak AD-H column, hexanes/i-
PrOH, 95:5, 1 mL/min); [a], —54 (¢ 1.0, CHCl,); IR (thin film) 1342, 1156, 1092,
814 cm™!'; '"H NMR (CDCl;, 400 MHz) & 1.43-1.65 (m, 8H), 1.78-1.85 (m, 2H),
1.96-2.01 (m, 2H), 2.09-2.15 (m, 1H), 2.20-2.26 (m, 1H), 2.40 (s, 3H), 3.30-3.40
(m, 2H), 4.34-4.39 (m, 1H), 4.99 (d, J = 9.2 Hz, 1H), 7.26 (d, J = 8.0 Hz, 2H), 7.68
(d, J = 8.4 Hz, 2H); *C NMR (CDCl;, 100 MHz) & 21.5, 24.2, 26.7, 27.5, 28.2,
29.1, 34.0, 36.9, 48.6, 57.2, 122.7, 127.5, 129.4, 136.0, 140.7, 143.0; HRMS-EI
(mlz): M calcd for CgH,5sNO,S, 319.1606; found 319.1601.

NH : %
Cp*,SmCH(SiMe 10 mol
P*2 ( 3)2 ( o) N (79%) dr 85.0:15.0
| | CeDg, 1t, 22 h

2-Methyl-2,3,5,9b-tetrahydro-1H-pyrrolo[2,1-alisoindole (Lanthanide-
Catalyzed Sequential Hydroamination/Carbocyclization).5” A sealable NMR
tube was charged with a solution of (Cp*),SmCH(SiMes), in C¢Dg (1 Wt % in
551 mg, 9.53 pumol). The catalyst solution was then charged with an additional
400 mg of C¢Dg and a solution of 2-ethenyl-N-2-propenylbenzenemethanamine in
CeDg (2.26 wt % in 730 mg, 95.2 pmol). The NMR tube was sealed and allowed to
sit at rt. Upon completion of the reaction, ~22 h, the green solution was charged with
heptanes (3 mL) and allowed to oxidize in air for ~2 h. The yellow slurry was filtered
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through Celite and the clear, pale-yellow solution was analyzed by GC (dr 85:15).
The solvents were removed under vacuum and the resulting residue was purified
by silica gel chromatography using EtOAc/hexanes and i-PrOH/EtOAc as eluent to
yield the title compound (13.1 mg, 79%) as a 85:15 mixture of diastereomers: IR
(CDCl;) 2958.6, 2929.6, 2872.3, 2359.7, 2251.8, 2171.5, 1477.4, 1456.1, 1378.4,
1340.8, 1091.5, 1042.9 cm™'; 3C NMR (CDCl;, 125 MHz) § 17.5, 18.3, 32.8, 35.6,
40.7, 41.0, 59.8, 61.8, 64.0, 64.4, 70.5, 70.8, 122.5, 122.6, 122.9, 123.2, 127.1,
127.2, 127.4, 127.5, 140.0, 140.9, 144.7, 145.3; MS-ESI (m/z): M* 118 (25), 145
(18), 174 (100).

ABBREVIATIONS USED IN THE TABULAR SURVEY

The hydroamination of unactivated alkenes, vinyl arenes, dienes, allenes, and
strained alkenes is presented in the appended tables. The tabular survey covers the
literature reported through January 2011. Two references from 2012 comprising
Table 3D were added during processing. A supplemental reference list is provided
for reports appearing February 2011 through April 2015.

The tables are separated into five main sections: achiral intermolecular hydroam-
ination (section 1), achiral intramolecular hydroamination (section 2), enantiose-
lective intermolecular hydroamination (section 3), enantioselective intramolecular
hydroamination (section 4), and tandem hydroamination/carbocyclization (section
5). Within the first four sections the tables are further divided into subsections based
on the participating alkene as follows: alkenes (A), vinyl arenes (B), dienes (C),
allenes (D), and strained alkenes (E). However, Table 4E was omitted due to lack of
published examples of the corresponding enantioselective hydroaminations.

The entries within each table are arranged in order of increasing carbon number of
the alkene (sections 1A—E and 3A-E) or aminoalkene (sections 2A-E, 4A—-D, and
5) substrates. The carbon count is based on the total number of carbon atoms, not
including protecting groups, simple alkyl and aryl groups on heteroatoms, and the
ether portion of esters. Further arrangement is based on the amine carbon number for
Tables 1A—E and 3A—E. The notation “(—)” is used for unreported yields, and “—"
is used for unreported data or conditions.

The following abbreviations, excluding those found in the “The Journal of
Organic Chemistry Standard Abbreviations and Acronymns” list, are used in the
Tabular Survey:

Au:PVP gold nanoparticles stabilized with poly(N-vinylpyrrolidone)
BDPP (28, 4S)-(-)-2,4-bis(diphenylphosphino)pentane

BINAP 2,2’-bis(diphenylphosphino)-1,1’-binaphthyl

BINOLP(O)OH 1,1’-binaphthyl-2,2-diylhydrogenphosphate

BIPHEMP 6,6-dimethyl-2,2-bis(diphenylphosphino)-1,1-biphenyl
BIPHE-phos [3’-(diphenylphosphino)-1,1’-biphenyl-3-yl](diphenyl)phosphine
BMIm 1-butyl-3-methyl imidazolium

BN 2,2’'-methylenedioxy-1,1’-binaphthalene

BSPy N-(4-hydroxsulfonylbutyl)pyridinium

COD 1,5-cyclooctadiene

&
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COE cyclooctene

Cp* pentamethylcyclopentadienyl

Cp'’ tetramethylcyclopentadienyl

Cp™S trimethylsilylcyclopentadienyl

Cy cyclohexyl

DavePHOS 2-dicyclohexylphosphino-2’-(N,N-dimethylamino)biphenyl

dba dibenzylideneacetone

DBF-phos [6-(diphenylphosphino)dibenzo[b,d]furan-4-
yl](diphenyl)phosphine

DBMP 2,6-di-tert-butyl-4-methylpyridine

DCB dicyanobenzene

DCB 1,3- or 1,4-dicyanobenzene

DCM dichloromethane

DCPM bis(dicyclohexylphosphino)methane

DIA diisopropylamine

DIOP diisopropylethylamine

DIPEA N,N-diisopropylethylamine

DiPP 2,6-diisopropylphenyl

DIPPF 1,1’-bis(diisopropylphosphino)ferrocene

DMI 1,3-dimethylimidazolin-2-one

DNB 3,5-dinitrobenzoyl

DPE-phos 1,1’-[(oxydi-2,1-phenylene)]bis[ 1,1-diphenylphosphine]

DPPB 1,4-bis(diphenylphosphino)butane

DPPE 1,2-bis(diphenylphosphino)ethane

DPPEO [2-(diphenylphosphino)ethyl](diphenyl)phosphine oxide

DPPF 1,1’-bis(diphenylphosphino)ferrocene

DPPH 2,2-diphenyl-1-picrylhydrazyl

DPPM bis(diphenylphosphino)methane

DPPP 1,3-bis(diphenylphosphino)propane

DPPPent 1,5-bis(diphenylphosphino)pentane

DPPR 1,1’-bis(diphenylphosphino)rutenocene

EBI ethylenebis(n’-indenyl)

EMIM 1-ethyl-3-methylimidazolium

GHSV gas hourly space velocity

Grubbs-1 bis(tricyclohexylphosphine)benzylidene ruthenium(IV)
dichloride

H-BEA zeolite H-Beta

HMDS hexamethyldisilazide

HMIm I-methylimidazolium

H-Mont H-montmorillonite

IMes 1,3-bis(2,4,6-trimethylphenyl)imidazol-2-ylidene

Ind indenyl

IPr 1,3-bis(2,6-diisopropylphenyl)imidazol-2-ylidene

KHMDS potassium hexamethyldisilazide

KNHXyl potassium (3,5-dimethylphenyl)amide

L ligand

MEK methyl ethyl ketone

&



MBsIm
MeO-BIPHEP
Moc

MOZ

MW

NBD

Nf

NFA

NIXANTHPHOS

Np

Ns
OHF
OMIM
PC
Phen
PhthalN
PMA
PMB
PMP
PNB
PNP
PTFE
PVP
RENORPHOS

SBA-15
SEGPHOS
SYNPHOS

TBDPS
TBDMS
TCE

t+-BuXANTPHOS

TEA
TMDA
TMP
TiPP
TOF
TP
TPA
TPB
TPB
TPPTS

Troc
XANTPHOS
xylyl-BINAP
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1-butyl-3-(butyl-3-sulfonyl)imidazolium

6,6-dimethoxy-2,2-bis(diphenylphosphino)-1,1-biphenyl

methoxycarbonyl

p-methoxybenzyloxycarbonyl

microwave radiation

norbornadiene

nonafluorobutanesulfonyl

nonafluorobutanesulfonic acid

4,6-bis(diphenylphosphino)phenoxazine

neopentyl

4-nitrobenzenesulfonyl

octahydrofluorenyl

1-octyl-3-methylimidazolium

propylene carbonate

phenanthroline

phthalimidoyl

phosphomolybdic acid

4-methoxybenzyl

4-methoxyphenyl

4-nitrobenzoyl

2,6-bis((diphenylphosphanyl)methyl)pyridine

polytetrafluoroethylene

poly(N-vinylpyrrolidone)

[3-(diphenylphosphino)bicyclo[2.2.1]hept-2-
yll(diphenyl)phosphine

ordered mesoporous silica

4,4’ -bi-1,3-benzodioxole-5,5’-diylbis(diphenylphosphane)

[(5,6),(5',6')-bis(ethylenedioxy)biphenyl-2,2’-
diyl]bis(diphenylphosphine)

tert-butyldiphenylsilyl

tert-butyldimethylsilyl

tetrachloroethane

9,9-dimethyl-4,5-bis(di-fert-butylphosphino)xanthene

triethylamine

tetramethylenediamine

2,2,6.6-tetramethylpipeidine

2,4,6-triisopropylphenyl

turnover frequency

terphenyl

tungstophosphoric acid

triphenylbenzene

1,2,4- or 1,3,5-triphenylbenzene

3,3’,3"-phosphanetriyltris(benzenesulfonic acid) trisodium
salt

2,2,2-trichlorethoxycarbonyl

4,5-bis(diphenylphosphino)-9,9-dimethylxanthene

2,2'-bis[di(3,5-xylyl)phosphino]-1,1’-binaphthyl

&



YUCPWHISNIUT

YOENLL

I
Dy, Add
N

L

SN
\
SN
N ) N
(6] \
m wn_ ;KZH@
zv\.L

(¢}

A g€

vl B¢
T
YUCWHISONIUT

c 41
HN
HSp90)g +MV. \m&D
N
HDHGD-9Y' T 0N 96 .
CHODHG1)-9 YT 4 96
CHODHG-1)-9'%T H ®
0L v A
E(MHOD-9)d | :m\a E/ -,
007 || “S(MHD-2)d v A N
! pd W J\\ZJ
\ \_— -
rad _ N PHONF MO0-pg N
_ _, _OJL v . . / /ﬂ
* + 4020 N
oE\
s 14

H £(Eg9H)T -C*
EHODUON)-SE 49 H (FHPDPIN-G'E)IS
ud e9 % % i
. o

M Qdd— | ~d%d P
v AvdT ey idd= | USINLHO-¥1

0JL km.w\@‘ /@ and OO
b %=

E(EHODRIN-S OIS

¢ 03N O ''H°D pI
1Ayydeu-| q T
)nveng-1d H NOW ng qr ed 2!
1DV Dd
H H ng-7 e[
ed d i

SHI14V ] dHL NI A4S0 SANVOIT ANV SLSATVLVD [ LdVHD

&

84



[Auowodu-(+) = Y 97

;@

ud ng-  Jee
NS(PHD) ng- gL
N9g ng- pge

ud Istud  dgT HH9D-> H ¢
oW p US-NASINL) N BN arT CCHON®IW  1SSUd 4€z u H a
NUSINL)  ®D ®epT YCHOININ  ng-/  egg Nog H ®e
1 W A A o
Kpydew-1 7 psg o A W “d
HOUHD)CE T T EESWLIN) /O N dHL 4 ~ z;mr\o o
L Iy e T 0
Kgdew-] | esg i \C/ yz ng-1 . -
1y ooox A
JH iz
17 eg
o 81
4 -t ©NN_ NI
SEZ f E.f B dHL. N \LNf
N ®)  q6l NS DN \/ /,m\;:
o z/\/\\ HSDN-"0 ax w6l ASWON ML &..\ Sad
Q\ Iuq E\_\h o W dHL X
YHOO'THON®IN-Z ~ H W 391 st
I NASNL)  H 991 JLo oM o W
& YHOOTHON®IN-T 2N AN P9I z\a,z )
O NUSINL) SN 9N 99T 74 \ N N Oﬁ -pdUdud)
‘HN PHOOTHON®IN-T  H 1D q91 S —
NASWNL H 1D ®9[ e ne o
N

85



oy 6€

ng- 4 ng-;
Nazbmu/ O O
JHL
~3, O -0
v T -
mE\‘\Ho (SWLHD *1
dHL O O
ng-s ng-
n] o 9gg
X qs¢
NI
9¢ vl
EL/Z X
o ddda
mr_mn—“O/ Z\ YZ
Nig-1
YNNIZ ,\v\i m_\ﬁ\ﬂ/j\z/ \ozm
1S
o SINL /ﬁ o
ud  q0¢
11 e0g
I€ I

._nE/ pdt Nﬁm_zbhﬂ .

S—=d EN %/%\

] A\ /Z\n_/
k!

>N
USINLIN-A_ oni N

I_oN
e L)
g g

N\ /

|

£a
PN

N|© ©n v
>~

uy

SINL ape

ISHIW  epg

d

SNL Ud
v Nd
N—d

QAN /
®
AN Uv

Y\m
SIAL yd

H

id-!
Id-?
d N
@\ ~>N

1 >ud

p8e
8¢
q8¢
BgE

USIWLN

S qee
O ere
€€ z
USIWDN ng- “(SWLN ng-/
_ ng-7
nd N/ \\m/rF w// / 4 |N/7\N|
ASNTTNT gy \ N/
- R . e
) | WMA
O ud oLt
dN a8z S ng- qLz
—C(CHOIN"(‘HD)- ®8T S ig1 ez
A z ¥

N@zba

7R~z

LN /N WA

AHN
- _a?
@ N—\ N N N
AHN X

(ponuyuol) SA1AV], dHL NI 4SN SANVOIT ANV SLSATV.LVD ‘| LIVHD

86



SWL ngo
SINL 4 )
aps //>\z
f&?y
)
N
]
q
0s
JHIL
E&)%\mﬁ
N D>

€<
E)

E/
9

{COWHISIN- X ~N/

ant/ :zusz
SN
dd'a PN 3eb
ddia  po  Jev
ddra  Aa  er
ddia X Péb
EHOD@IN-9T T d6h
fHODIN-9T A q6b
EHOD@IN-9T  9S  B6h
v oou]
1%
m\E /
N
m_\?\/ﬂ\
dda_ /

s
! A PTS SINL SL SILL
ox [ ]
u] R oS 1d+t
4 9 qgs VAN VAN
9N oS  BZS Q Z© Z/ N
4 U1 mbL b &&L 1d-
SINL SILL
Neud  28p
N9d a8y NYSIL)  qLv
9N egp NC(ISH®W)  eLp
q q 9
T =
B o N(d-1)
A/ g SWHN, |5
« ) \/& ¥ SEZ\LN/\Z
SININ—X a N/ N
4 0<v
= N(d-)
ud  ®1 T
A9 gN  agd SWL X qTb nT o qrp
N EEp SWL 9S et A ey
a
dd!d ng-/
uz,um\z‘
M\ /Z‘
;
ddia ng-

87



¥
ng-1 ,W,O

dd!d  —“HOHO-
ng-  ~THOHO-

269
469
€69

d Z

929

YASINLN
SOIN SOIN
/
—N N=—=

&Y
AL

“N°H

A4 NA
ng-; 2 \\ ng-/
0—11—0
s S
g \/ ng
S9
T
dHL 1 JHL
N~
1
SWL. / \__
ﬂ JH SINLL
gl ud
\n_,/<\n_/
ud ud

19
09 & 65
(4
Sd) O @/Zﬁ @/O/\m '/QVA:/\@>ZI
N
NH Z/\/ZNE
ud ud ud ud

vl LS JHL

X qaLs N o~
uy

S es gy « >

b SINL

ddia

N
H—ud
N

ddia

5 D

HNHISIN -1 Yl

L9
MEH PV e
PN 489 dHL N
N N
— WO N AN
A 89 SWL U1 S “(swDN—"T 'S

ng-7
o L qg9
0 T ey

dHL M@M “ ua” Nug
ng-J

ss
SIL -
A SINL ,\ Jat
AN qos \z //>\z
SNL  B9S YSWLN—A VAN v
— N N N

N
d |
QAN

(ponunuod) SA1AV], HHL NI 4SN SANVOIT ANV SLSATV.LVD ‘| LIVHD

88



e
Aa
£

uy

D
o

T IZ qi8 JH Q6L
I L ®eI8 17 6L
8 YN EHOD(ng-)-6'c =¥ 08 W
R ’ 1 N ﬂ s
UWdd — Pd ~—dUd NN N N N
. \ TN
\Z AN H@ ﬁ\ N N /\V
oy’ N
N H
YHODPN-Y =¥ LL YHOOIN-+ =¥ 9L SL
mu MﬂNU VMUAW_
A AW_
- LL A 1L ¥ LL

PEL
€L
qeL
BEL

—  NH(d!Q) L
(O)dfud  “HOSIL qTL
AHL  “HOSWL ®ezL

fCWHIS)D H ng7  eD
AN H ng2 S
9N AN W SIN

dIL
qrL
BIL

A a4 N

T IS Q8L
I e egL
XN
Y(4HL)  NYSIL)
ng- / s ng-1

WA
H

FHODIN-9'C  avL
YHODOW-+  epL
Iy

B NN
AN
/7 \U/
SEZI\HN\Z N
O_ 3 Sy
V. \F 0
TNT NN
/N\ _/ z
: NSW
QAN
0L
dd'd
YSINDN N—
N/ \
€D P
aHL” N
/
dda

89



AN H D> €HUD->  nge ud Sud i M7 uge 9N INud - I 3¢6
SN H ug ug €6 NUSIALL) Sud ! ! wge ud H 7 d!  J€6
ud H "H%- UHD  sg6 AN STHODUEAD)-C'E It Id! €6 NUSIAL) H 7 17 96
NUSINL) H "H%- UHD-  Jag6 AN (O)sud 17 ! €6 SN NYO i i Pg6
AN H "H%- UH%D- bge AN aLud i A 153 AN I ! id! 9g6
SN H g1 UH%D-  dge AN osud  id-!  id7 €6 N g A A qg6
AN H '"H®Or  MH*D!  oge AN Sud i M7 uge N H 7 17 ege
Mo A | A P o +d P G R |
&
N
—u7 N
A €
N
/
d
dd!L  q16 H NN 4968 ug  qg8
YHOON®IN-C  ®I6 03N O ®©68 NN  egg
6 1y 06 A o A
ng-u ng-u
\ I / [ g~
N N N v N >]/ N
T ) = ugn N N° \ug
/ N N \ UWNN)IZ o) / \V‘ /r\\\
Yng-nd N (1TH9-9)d . hN/
ng-/ o q
" oqLs H o qs8 0 ®d qi8
SN BLY wg  ecg I IS ey
4 HPDPIN-9T =1 €8
4
ar O
/z ugN_ \z Nug
A 2 , NS
M-uzZ \m km
L
o] N N.
) :
N

ng-1”
(ponuiiuo)) SAIGV ], HHL NI AASN SANVOIT ANV SLSATVLVD "1 LIVHD

90



CHOSIWL PV-1 SN 9N 9901 o1 H 147 qgol
CHOSWL dd!d  4d H P90T w W NN 2501 N SN eEOT
NN dd'd ud H 2901 SN qpoT N
CHOSINL dd'd W H 9901 D ol z

N®W  dd/d 9N H  ®90T HO A g/
S,
R ¥ a4 3
’ T \O na ydlmts o
»d mm S N ew \og
Al N Nm o o s 8 D=
QM\ J,Nm //AH K &
Ny
q ¢ R
1
& ud ud
! o
T
€ IS qror w001
T D eIl I ep0r
EHODUNG-)-§'¢ =¥ TOL W W Ud Ud  J66
N \02 . ng-u L ng-u ) id-! ) ud 66 )
ddia \ \ N SCHO)IOW  CHOJOIW P66 ©
YO—= 1V ~—0d GHD. N z/_\\zlj e o
M) f /\V (CHD)ON  YTHD)OAN 966 uy
“ASWDN” N N 1g-t 4t 466
ddia o N ves
2! !
g qL6
H ®L6
A . w % w 6 v6
86 C . . N
YUSIWILIN N — = ﬁ
141 141 N> HN N
i i g N
<N \ N o\
25, Vo4 r I D/V /:/
N N - ANNag \ A
/ / uz
| ,
|

91



Ne(id-D) 4611 dd!a  4qstr
SON BGIT FHODN-9'C  e8IT
d q
o o
\Fzm EZ\Fm m ng-
T
< :
STI PIL
ud N \:n— :n—/m ud
_uva / O _U/& s
aHL” /\n_, O _u\ /\n_/
Ud yq Ud yq
PV-1  PIII
dd!ia d1Ir
CHODYIdD-S'T  qITT (1188
ng- eIl NN
d E&/A_U
EENE M.W
\=/ £

[4puikd-g PV-1 3911
N

ﬁ u PV-1  J9IL
(o)

ISfud - ALIT d CHONSIN PV-1 9911
[Anpueuoyd-6 - PLIT OQ NI PV-1  PIIL
HODUED)IsE LT HO_ O NI ud 2911 A

YHODAp  ALIT o\\m/o o NN HDW a9nr

H o eLIT OO NoW  ngs mepp ¥

b N A o

€11 1 adr i MHO 3T

ngONIS H H ot 'HD-0 eI

\ 9.
zé H OW O '"WD2 oz
vg_ - H H H ''H%- pTIT
9,
ug” :/ i g1 dt 3 ng- Il
z\@ H H NN ng-  qzIl
/
ng-1SNIS H H H ng-; eIl
I S | o
LOT
601
o pv-1
Amouvwﬂ N ddia 4% 9801 e  onN |
__&AUU ng-r S4%  qgol o SNy N o
1
HEPE g /A U4 PROL o )y PN\ oW
- R | 0

=

(ponuyuol) SA1AV], dHL NI SN SANVOIT ANV SLSATV.LVD '| LIVHD

92



@) X ISUCHODTN-SE)  Bogr
Y9 0 —-C -1)-C'¢ R
H @oz N vN vdese Jier @) A ISfud - JOET
T 4 -1)-C* -
HODOIN-H-Ang-1)-6'¢  dIEL O o g 206T
£1199C -C* -
0 mmUOVE,m,m ME “d 09N © X ISFUd  POET
9 - .
HODHOPN)-SH'E  dIEL - - W Sfud 06T
dddrer O @ X ISd(M'H9D-2)  q0€T
L @ X 1Stydng-1  BOgL
d ug |
NGL- a6zt KONGRS (741
D 'eCl TOSSON IL  997T
q fHODIN-9'C =¥ 8TI LTt )
. 0N " SL 1Z  P9TL
RN o8 \ SL WL 99TI
z "
vv!_;?m TN \O Se) ON-nv—( H JLWL a9zI
NH ANNT N * N SN IL eozI
¥os 0N 99 H I
N Mv PICL
vl [5x4 %z
LUPWHISINET ¢ SIL ud o
Wl N
YEENHION)Y T Wﬂu P C 7 s N
SN—DPN MEVHNTNRE Nudng  qIzr
\% NHng-  eIgI
SIALL —

ST1

ud

93



THODON-H-C(ng-1)-6'c  PTHL FHODIN-S'E  POVL
FHODN-S'e  ITHL THODOPN-F-C(ng-1)-6'¢  dTPI £ £ 3op1 ud  20¥1
FHODN-S'E  agpT CHODHOPN)-S'H'E  aThl FHODIN-G'E  qIbI ng-,  yd Jovl TH%D->  qop
ud eepl ud eyl ud erpI £ ud 201 ng-/  eopl
1y Iy 1y P B q
o
@ ® () = —
avd avd 09N ayd o : ﬁov o
Np<& m‘_<n— O\ Nu<m Ov NNNE\@QN_M Nw—n_
OOﬁ Oﬁ “ydd
o
dYTHD)  qegn
OH ®6El 8¢l LET 9€1 SEL
| ) e
¢ g :
1DY0D) ydd ydd H q
q
4 Cdd | . o af° e AM&U%
HN™ O HN™ 0
ey H H H B Ll
O 0y ¢ =
O 0 /O 0 /O il
pel
ng-1 ud ud  3eger q
o ud  Fo)o)d  JEET o]
O v ud SIL  9¢€T O THODOPN-v-Ung-1)-6'¢  PTET
ydd o ud SN PEET  Uyyg EHODUNG-)-G'E  ITET Qyg [¢]
ydd o FHPD%IN-G'E H €€l uyq FHOON-S'E  ATET Tryg o
Q v PHODIN- H qggl O ud  ezer Q
o ud H egel Iy o
ng- v d A

(ponunuod) SV ], AHL NI A4S0 SANVOIT ANV SLSATV.LVD '] LIVHD

94



PST
TSI
ud
H YASINDIN
mE AHL
NSW 7
or \v\ N/

e

At 15 S

v)
N

20S1 (O)UEHIDUNG-1)-6¢)  M6pT
A qos1 (O)UEHDUEAD)-S'e)  lob1
ws  'ST (O)(FHODIN-SE)  16b1
v (O)XEHODUOMND-SE)  U6HT
g) OO (O)U"HODOPN-Y)  B6b1
NT, x (0)IU"HPDO0N-T)  J6HT
/ (O)UEHIDN-C'E)  d¢6hL
AIIV/\\ OO (0)d%d  PevI
THOAN  d6b1
SL a6b1
(9)dd-1)  eepl
A
n LI
A at
ws  eLpL [&puowrfudyd-(-) =4 9p1

T
#d
“SWLN—UT USWLN !W

Q@W -

>~

—

NGECZ/ 4
ax  oIsI u OO
N
w qIsT Zon
ws  ersy .
o p N
W

ISCONU  98pT HS OO
SHL  q8¥I SN
SINL awv— AN _ _

NUSINL)  ISEEHOD%IN-G'E)  ¥T bl

HOYSIALL)  ISY(SHD%IN-G'E)  ®T  abbl

NYRINH!S) ddia A eppl
SPI A Ul

ng-J,
/ O
ASEE@Z\»\ - 5

95



Apydeu-1 - op9p

ng- - qs9r OOy b9l RANRL

901 11 es9l ud  ep9r _H vt

m// \\w q d
&.Tm\zm:zxm\i.w

A
Nm. R
LT a0 I U %

0 fHYDBIN-SE  J6ST ¥ ~_~
TAQUOWOdU-(+) = .3 TOT  1KUSWOAU-(+) = 3 (9T o ug  a6sT d O'
91 z
I \uE «d o S Ud P6ST HO
N ﬂ ﬁ M,I/A 0 ud  26sT
W WU Hi
S \ g 0 ng-; q6sT z ©
S X (SIWIN- X N
N N
3 B —d
g o % ™ o q  B6ST Ay
o) 10) Z q d
2 |
[fuewepe-1 - JogT 0T SHODWN-G'E  JSST
ddid  99sT A THOOWIN-G'E  AsST
§st [AyorAuoyd-1-(y)  PYST 5§ FHYDWIN-GE  PSST
ng-/ ddia  dLST SO I9ST o] ud  9ssT

HOOUTOT  aLsT ud  qost x ud  qsst
e SN eLST 147 e9sT a5 ud  essy
v N ug v
fIyis
YN =
YHN NeW
\ o
g
do <o
e
OO W)

fIyis

(ponunuod) SV ], AHL NI A4S0 SANVOIT ANV SLSATV.LVD '] LIVHD

&

96



ng1 ng-1
ng-7
A 91 e
v qoLT auL O\ ¥ qsLI dHL. X,
ws 9Ll APWHISINT \ ws  egp CWHION—T
w1 [e) w1 (6] N
ng-;
ng-7
ng-7 ng-l
R
1 A
A
d
¥I  H 9N PRI qngy | : SHODUNG-1)-S'E
9] J y9y(111g9y-2)-
A H S dpLI m:p/w/ N SN0 mm@uA H°D-2)C
Tl 9N H apLI Y(CONHISN \\5/ ng- ng-s qeLl HYONg-#-G-9N-CT
A 9N H ®pLL o N SN H ®ELL SO YHOOH-T
T Y ng-J _ A 4 v
o
d .
! ¢
0LT 691
vE\Z QH/AJ\E.,N ! N
” O HN N HN,,
HN (/) asor ‘ dN
SN
¥

HN HN 11 eg9r HN
299 ) z
N~ g |

PTLY
ALY
qzLr
BTLI

qL9t
BL9T

SN

N
I
A
d
\

pe
"

97



qA 4881
A 881

Nqoz_mvz,

Ud qssI
ng-;  egegl
d ng-1
(6]
ng- //V.:m
(@] N
/ s
Sz
LN | /ZNu_Z
«dD
181

ng-/

O 081
HO HO ' 8
HO 3
O SLHN

ng-7

ax  q981
A ®9gl
ug
Ax a8t
A B8]
ug
USWLDN ~ ©
\ SN
U=t ) O. YSINLIN—UT
--0
P=
20499
SON  qb8L [Ayydeu-1  qggy
ng-1 - epgl ud g8l
| Iy
QAN
(0] ooy /._N
ﬁgo\u«m 0 /
d7 HN QN
¥ HN mnyuxnxmummymm
o] O oy
SO I6LT
4d - q6LT L1 NH(0)d%d
ng-1  eGLL NHSL
A O. NH''H%D-2
T
A(0)dHN Hi LN NHOHSO-
< NHId-
“4(0)dHNT ~ud HddHN
NHSIN
OH

d

(ponuyuod) SATAV], HHL NI A4S0 SANVOIT ANV SLSATV.LVD ‘| LIVHD

&

NO N—

0 Z/UEO 4

3LL1
JLLY

PLLY d
SLLY

d
BLLT

98



7 N\
—N
QNN
SEZ\\

x

<6l

)
e

Z

500

O 94X T P16l
0N A T 9161
0N WS ¢

NN X 1 er6l

A u w

qarel “E(USWIIN)— U]

061

YASIWIDIN o OO

AP

~A
U

o

17 q961
1L e96l
I
QAN
aiNee
zV_\r\z
N 4/2
<
o
NN
61

ne
oy
PG
Z/VHN
\ 7 \//

NI
QAN NI

qA 49681
ws  ee8I
ug

USWIIN, O
E]—//O

/

99



&

01T 60T
N N O O
z N NI NN
NN, b PN N
NN dd I N
T
SN
17 Q90T 0= O.
1] e SEZ// N 4
1L 8907 W SN _
- NoEZ\\ AN 17
W N

SN _
AN~

OINN
SO

NOW 1z 970T
17 q€0T ON  1Z  qz0T
L eg0T O°IN 1L ®z0T

W 4 N
z 4
A e | D
- NO NQEZ\E
FACO e e
SOIN SIN

L0T

X
oA )

O N@EZ//AM \Z

BN

S0T

SOIN

oL LT
N

QAN - —

(114

NuEz/HN

S NNGZARN

(OIS
5 LU

1Z  aroc
[AR S {1 4

W
z
NuEZ/E SINO O'
QNN N
°~ I
SOIN

00T

A D IO

BN\ ¥

_ T
NN A

g "
W

(ponuyuol) SA1AV], HHL NI A4S0 SANVOIT ANV SLSATV.LVD ‘| LIVHD

100



qree

o mz

o

YHODIN-+ =4 LIT

€1C
new

101




AN oo ggeT
dN PN dggT
AN ax feee
ug  9qx  I€€T
ug  wg  Ygeg
H%D->  n1 Sgee
H%D-> QX jege
OH*D-2 A 9€T

) )
N. N |
ug

- i i
o ax  peeg  + CIHDA
ng- ws  9geg
R TR G 15~ 4
id QA Beer 9x  qI€T msﬁ// N 9x
4 U P (54 m:,r|v\5” X
N
e o
6cc dN X 98z2
HO- QA a8zT O' N N OO
*HD-> X e8It b b
How A u8w ~up-
¥ Ul U1z

oo
Cros (1
SEHDY
SHSO-U  qSTT dHL ¥ O'
NN

1d1 esTr “(d-HN—-AT

N
S ee

(ponuyuod) SAIAV], HHL NI A4S0 SANVOIT ANV SLSATV.LVD ‘[ LIVHD

&

qzeT
BTET

N7 N
| | _—
(s ;

q0€T
BOET

dd!d
SO

v v
\ /
—N N—
v N s \
< —.—]— )
' ,Z\ /Zy ¥
§ P (44 >

v

LT
ud
L/ YSINLIN m
zf/} &z
Ud z\ /Z \rf

Sy i\r

YSIWLIN

LB I (44
vl qpe

uT

102



[Apuaw-(-) = .y
=

A g€z q\@
4 _ SN
wg egey (SWLIN-UT s

> et IS,
5 Q/WWGE

103



X q6hT
ws  eehT
ug

Syuow-(0)=
- TApuow-(-)= -

=
YASWLN  NUSINL)

4 \,3\ A UASWDN-UT \@U SN

N N L N
,EVN/Z z\v ud " EVAF
0 NAg o

N AN Jsve
SN THD!'H9D-  dshT 1V, £re
w e . DO
e U e i
Gt 1t ashT ofk_/o e~ o Yo %
W B N OO ==
A A 1y
Old-! ud e Kipue-¢  fopg
OHOUd '"H°O-> mpe Kypudeu-z 104
we O'"H°D> H%D-2  uIbT THOSOIN  YopT
NCeWd-?  "HD2 81 SO S0bT
o "H%D  JIve ug  Jove
NI 'HD-2  orpT YHODOPIN-b  20bT OO
O '"HPD  PIFT ‘W OO YHOOID¥  POVT MHN
NeW ng-;  d1HC ! ud  20pT
NN a1 qIre A THO(14pukd-7)  qobT AN
0PN 17 BIbT OO SHSD-0  BQBT OO
A A D

(ponunuol) SV, AHL NI A4S0 SANVOIT ANV SLSATV.LVD '] LIVHD

&

104



ud pv-z ug  Agst
ng-u PV-T ud  Xgst
N PV-T ug MgsT
H PV-CT ud  AgST
ud '"H%D-> ug ngsr
ng-u UH9D-> ug  3€sT
9N MH%D->  ug  sgsT
H "H%- ug agsT
ud 1gr ug  bgsg
ng-u 14 ug  dgsg
N Id1 ug  0gsT
H Id1  ug  ugsg
H PV-z Ud wgst
ud PV-CT I I€ST
ng-u PV-T Id-?  MEST
N pPV-z Mt fgsg
H pPV-C Id-?  1€ST
ud '"H%D-> id-! ugst
ng-u UH9D-0 141 3¢St
ON  MH%D- id JEsT
H "H%- 171 ¢St
ud 141 141 PEST
ng-u 141 141 9€ST
N g1 141 q€sT
H Id1 141 egsT
A P G |

197 09T 65T .
FHPDPIN-9'T = 85T
ydd \/*/n_mi “ydd dd
Wdd, S Y 0 ¥HN o~ NHI
LST EHODUPIN)-S'E = 1V 9ST-(S) CHODOPIN-F-E(ng-1)-6'¢ =1V §§T-(S5)
D
ANdONVUdd 0N Dnvavd onvavd O
ANdONVYdd O DNVavd Dnvavd 02N
D

FHODUEAD)-S'E PN ST
YHOORIDY PN ST

YHODPW-+ PN PHST ug
FHOOUEAD)-S'€ H ST ~ OH
birone IVCOSHN
HYO%D+ H  apst ¥y
YHODSIN- ®;
pvz ug Szez HPPN-F  H  ®pstT
T
NE9->  ug  jese A
g7 ug  dTsT
PV-C ud PTST PV-C ug PIST
pPV-C Id7 TS PV-C ud IS
i 9D 11 qzsT ! H%-  ud  qIST ™
OH <
g e OH 47 ud  eIsg OH
%Ez\_VA i 14 s Nmmz\./\ AN
S A [ BT

105



©1) (6€l) SLg AMUOL-H (g (=) (69 0S¢ 00S-MS 9+

1) (S91) 00y PNUOMS-H  g'¢ W&o (06 oL 00S3IS €%

@D (671 068 NMUOL-H ¢ (=) (D 09¢ 00SMS ¢+

(€D (€ 068 AMUOL-H  g¢ (=) e sse 00SMS ¢+

(€D (@yD) 00F PWUOLS-H LG Lo 1D 08¢ 00S3IS T¥

(T (TeD 08¢ PNUOLS-H  9¢ (€0 1D oLe 00S3IS T'¥

') (6'11) 08¢ AMUOL-H  ¢'¢ 90 (TTD  06¢ 00S-3S 0+ (s°0) (I'Tl)  06€ snoiodolopw NUOLI-H/MNZeqeyo-H 4
60 (06) 08¢ AMUOL-H ¢ (—) (D sge 00S-3S 0% (9°0) (L01) 08¢ snoiodoroew NUOLI-H/MNZeqeyo-H €4
(€D (911) 08¢ AMUOL-H L (=) (= ozt 00S-3S 0+ (s'0) (001) 0LE snorodoroew NUOLI-H/MNZeqeyo-H T
10y (F'e)  0Opg AMUOL-H L (€0 (T o0 00S-3IS '€ (—) (6'1)  0z€ snolodoioruwr NUOLILD-H/NZeQRY>-H T'H
(€0 (69 09¢ MNUOL-H ¢y (—) (8 09¢ 00S-3IS 8¢ (—) (€9 0S¢ snorodoroew NUOLI-H/ANZEQRY-H ('t
o) (L7 0gg AMUOM-H ¢ (=) (67  sgg 00S-3IS '€ &rn (69 s8¢ QNUOLId-H/NZEqRY>-H 'Y
LD Q1) 08¢ AMUOM-H [ (=) (99 ove¢ auondourp gy oo (L oLe QMUOLID-H/ANZeqRYd-H 'Y
(6D (€€D) 08¢ ONUOL-H (' (LD (€91 00F awondourd -y (=) (L 89 QNUOLId-H/NZEqRY>-H [}
(To (¢¥D 00y ANUOL-H ¢ (D (@en o8¢ omondourp ;4 (=) @) ose QNUOLId-H/NZEqRY>-H [}
(90°0) (1) 0Tg OMUOLL-H Q¢ (€D (e oLg awondourpd 9y =) (61D sgg QNUOLId-H/NZEqRY>-H '}
LD (901) 08¢ AMUOL-H  ¢¢ (=) @1 09¢  anondourpd gy Lo oD oLe QNUOLId-H/NZEqRY>-H  0'F
©1D (€8 09¢ PNUOLS-H ¢ (=) @y ope awondourp ¢y (= (6L 09¢ AUOLI-H/ONZBQRY-H 01
O (811 08¢ ONUOMS-H  T'¢ WD (€rD  06¢  nondourd ¢y =) Iy ore QNUOLId-H/NZEqRY>-H  ('F
(60 (L) 09¢ ANMUOL-H (¢ (@D (e 08¢ anondourd ¢y ©0 (66 0L QNUOLId-H/NZEARY-H  L'E
€D (68 0L AMUOL-H /T 600 (]2l oLg onondourpd 4y D @1D 08¢ QNUOLId-H/ANZERY-H  9'E

1 I ()dwop sdEer)d  x I 1 (duny shewe)d  x I I () dudg, shee) X
96 I HN99 + 1 SHN™ Ieq (G “IsK[ered A1[0a7, (ba x) EHN HO=O%H

fe)

‘Suaquinu proq ayj £q papa1pul Sa.4mjons 10f s21qvy ay3 Suipada.d S1vyd Yy 01 A2fa.4 aSVI|J

EEN|

(%) (S)PIRIX pue (s)onpoid

SUONIPUO)

ourury QUYTY

(€91°d uo punoy aq Aew y-» $20W00.1) SANHNTY ATdNIS 40 NOLLYNINVOIAAH 'V 14V ],

106



101
101
101
L6
L6
L6

86

) 0S¢ [iseiuad edI[IsouTwine-uz
(1'9) 08¢ Tisejuad ojeor[Isoununye
0¢) 0S¢ Tisejuad ojeor[Isourunye
99) 0LE [iseyuad 9)ed1[1S010q BN
69  0LE [iseyuad o1eo1[IsoIoq
O 0S¢ [iseyuad oyed1[Is0I0q
(o) dwag, 15K[eIR)
€L6  (81)  NUOLD-H
61:18  (TI) MOz A-H I HN9G +
1 Im+I 1skere)

0:001 (W) 0LE
0:001 (W) 0LE
0:001 (W) 0LE
9ve (1D 0LE
€L (In 0LE
Le6 (D) 0LE
9v6 (D) 09¢
6:16 9) 0LE

SHNH

fOIV/C01S
ANAIJJO-BN

AN0IZ X-BN
9UOILID-H/AZRQRYD-H
IUOLId-H
apondout[d-H
AnaIjo-H

AIuLIdpIOW-H

€18 (6) 0LE Aoz A-H
= @ oLg —
w1 m+1 () dwoy 1sk1e18)

I HN9G +

I “HNE

18q 0£-06C

9sTeIed 9)1]09Z pIjoS

NE U *659¢ IsK[eIes prjog

4 ¢ ‘1sK[e1e0 prjos

(b2 7) tHN

(b2 7) tHN

(ba ) tHN

107



L6

Leo) WL 0Ty 0S Aonooze] ¢
&ro (€9 00 0S Aonooze] ¢
=) (9 08¢ 0S AANoaze] ¢
= D 0S¢ 0S AANoaze] ¢
=) 9 0LE 0s Aonoazny ¢
= @0 09¢ 0S Aanoazny ¢
= a0 0S¢ 0s Aanoazny ¢
=) (@ 0S¢ 0S Aamoazuz ¢
(=) (€9 06€ 0S AAMOZYHN ¥
(€90 (19 c8¢ 0S AONOZYHN ¥
@90 (8L 08¢ 0S AONOZYHN ¥
=) (D 00t 0S AQMOaZEN 1
=) (€D 08¢ 0S AQMOaZEN 1
=) (€0 0S¢ 0S AQNO3ZEN 1
6L0) (L6 06€ 0S Aonooze] ¢
(Ss0)  (98) 08¢ 0S Aonooze] ¢
=) (69 0S¢ 0S AANoaze] ¢
(=) (gD 00% 0S AuUIPIOW-H  6'¢
cn (cn 06€ 0s ANMUIPIOW-H  6'¢
€n (@Iin 08¢ 0s AMUISPIOW-H (¢
(6L0)  (9°8) 0LE 0S AUIPIOW-H  6'¢
(€T0o) (L) 09¢ 0S AUIPIOW-H  6'¢
&ro O 0S¢ 0S AUIPIOW-H  6'¢
Lo (9 ove 0S ANMUIPIOW-H  6'¢
=) (vD [90]2 01T 00SMS  +'T
(=) oD 98¢ 01T 00S3S €T
I I (,)dwoy  (req) q 1sAfere)  x
I HN9G + 1 HNAE 10JoBaI MO “)SK[eIed PI[OS (ba x) EUN CHO=DH

e}

‘Suaquinu ploq ayj £q papa1pul Sa.4mjongs 10f s21qvy ay3 Suipada.d Ss1vyd Yy 01 A2fa.4 aSVI|J

EEN|

(%) (S)PRIX pue (s)onpoid suonIpuo) aunury auayly

(ponunuo)) SANANTY A1dAIS 40 NOLLVNIAVOIAAH 'V 214V,

108



01T ‘601

LOT 901

901

L01

LOT

(9% 10w €) THNIN
‘(% 10w X) THN| N

200T ‘(% [ow x) HI

U Syl ‘08T (% oW $7) 11

oD D (€D 1 A8 — — T
(=) D (0 61 101 LT eN 8 M
(=) (o @D S0z 101 — — L M
(=) (= D S91 101 — — ¥l N
06 @D (s 9 101 € M v
©y v G0 € 101 € M v
o 9 O 1 101 € M v
D v € 101 — — L qq
o v (0 S 101 — — ¢
©y v G0 1 101 — — 8
i1 1 I owy (Jdwey <« N ¥ W

M N9 + I HN9 + 1 SHNd

L'TTIL (1%) SI S BN

L'YT69 (10 71 €€ I

IU/I/T M+I+1 (@auwi x¥ W

I N9 + I HN99 + 1 HNA

19:0€:6 = HI/II/I “(€S) III-T
M N9 + I HN99 + 1 SHN™
LPES=T/T (€D I+ I N9% + I HN9
97:9¢:8¢ = II/IV/I “(Th) II-T
m N9 + II HN99 + 1 “HNA

U6 °500T (% 10w ¢) 3

96 °500T
‘dueiday ‘(9 Jow [7) EN

(ba 8°1) HN

EHN

fHN

fHN

CHN

CHO=D%H

18q 0001

CHO=O%H

1eq 086

CHO=O%H

1eq 0001
HO=DH

109



= = = W 0S¢ U 0 A
=) = = Gro 0S¢ Jeau €1 1g
=) = @ O 0S¢ U 0 D
Cy o 9 (60 0ge OH 901 I
= = @ (2} 08¢ Jeau Le 1
= @ €0 (€6 0LE U HT
Al I I 1 (o) dwog, JudAjos ¥ X
80 Al HOM + III N9 + II HN99 + 1 “HNA U G WUAA[OS (9 [ouwr X) XTHN (b2 7) tHN
Ut .8 “(BH) AN
(1182 9 HNE (% 1w g 1) ['HN (ba ¢) EHN CHO=D0%H
Ut %8 ‘(8H) AN
[0]84 6)  HNE ‘(9% ow £°0) I"HN fHN
Ut .8 “(BH) AN
)82 11:68 =11/1 (6) 11 + I I HN9  + 1 ‘HNdA ‘(% 1ow 1) I"HN fHN
Ut 8 ‘(8H) AN 1q 8]
60t (1) CHNAE ‘(% 1ow 1) [D"HN EHN HO=0%H
Jojoeal moy
801 (2} CHNE U L 08¢ TOTHN (baZ1) tHN
J0joeal Moy
807 Lo CHNE U L *508€ D/ID"HN (ba 1) EHN HO=D%H .
o
‘Suaquinu ploq ayj £q papa1pul Sa.4mjongs 10f s21qvy ay3 Suipada.d Ss1vyd Yy 01 A2fa.4 aSVI|J
X (%) (S)PRIX pue (s)1onpoig suonIpuo) aurury QU

(ponunuo)) SANANTY A1dAIS 40 NOLLVNIAVOIAAH 'V 214V,

110



90T “LOT

1y

PITETT

PITETT

PITEIT

80

0€:TE€TST = AVII/IVI ‘(¥8) AIT

z
Al NumZ\/\Z |

+ Jiid YaN \/\Zwum +

T
11 4N \/\Z H + 1 JEEN \/\Zvﬁm

06) 09¢ cro
(62) 09 cro
(8) Sl cro
(L6) 09¢ ¥T0
9¢) 09 ¥T0
(6) Sl ¥T0
(66) (U4 I
(89) 09 I
92) Sl I
() iy, ¥

S6 S =11 (@D IM+1

$6:9 =1I/I ‘() I+ 1

LPES =T/ LD I +1

I 99NN +

(4]

I 94NN +

I 99NN +

AN

AN

AN

JANIN

NN

Y 0T 5002 ‘(% 10U L7) BN

508 ‘oued2pOp

‘(9% 10w X) LONNEN

U L 061081
IHL (% [ow )
OCHT[ID(HO)"(FHN)Y]

U L5061-0ST ‘AHL
(9 Tow [) myedy

U L%061-0ST ‘AHL
‘(9% 10w 1) OPHESEIONY

UG 8Te
‘(% 10w 09) [D'HN

A~ N°H

HN%IN

HN%IN

HN%IN

HN%IN

HN%IN

1eq 0001

CHO=DH

Ieq (]
HO=DH

Ieq
CHO=0%H

111



61 (€9 09

(Fp)  (€9) LE X I (9 10W £1) VAFINL 18q 00T
€€ 9 (82) S¢ QaNng-4 +  IgHNng-u (9% 10w ) 1] CHNNg-u THO=D%H
i 1 (pourg
Ut ‘og¢ ‘(dwrep SH) AN
60¥ (S99 JHHNNG-U (9% 10w 6) €040)d CHNng-u
‘(% 10w ¢) <(0D)°4
Ut .8 ‘(dwref SH) AN
60t @n JHHNNG-U ‘(b2 9°() 2uoredy (ba 9) TCyNng-u HO=D%H
(81) ng-s Teq 0001
LOT (€y) ng-u agNyd Y91 5002 (% [ow 7€) eN CHNA CHO=DH
q
e q9¢ 5021 H I’qGE
@l (06) o= N, “QuexoIp (9 [ow ¢) fudd 0N+ HO=DH
%l\ (% 10w ¢°7) Y("HED)ION] #\/l\
(OIS Y€ 00T IHL
L11 S W N ‘(% 10w 1) OPHESIOUY (b ¢7¢) HNY HO=D%H
q
e
‘Suaquinu ploq ayj £q papa1pul Sa.4mjongs 10f s21qvy ay3 Suipada.d Ss1vyd Yy 01 A2fa.4 aSVI|J
RIEE (%) ($)PIRLA Pue (s)1onpoid SuoOnIPuOD) aurury QU

(ponunuo)) SANANTY A1dAIS 40 NOLLVNIAVOIAAH 'V 214V,

112



LO1

[£33

Iy

(€0
(€8)
(0 (i14} 06 S0
(81) 09 06 S0
(8) Sl 06 S0
(1¢) ozl 06 1
(80) 09 06 1
(8) o1 06 1
() 09¢ oL S0
(€1 09 0L S0
(€) Sl oL S0
(49 09¢ 0L 1
81) 09 0L 1
(©) St 0L 1
(unu) ounty, () dwoy, ¥
(s9) 6 001 L HMY
(8¢) 9 001 L HY
(n € 001 L HY
(1 I 001 L HY
(09) €l ocl 4 HEN
(9¢) 6 ocl 4 HEN
61) 9 ocl 4 HEN
(03] € ocl 4 HEN
(ouwry, (,)duny X  1skEre)

NOF

N&H

NOF

NOF

Y 9T *5$TT ‘(% 10w 7€) BN
U ST 0bT

(% low L7) VAFINL
‘(9% 10w 9)1g1]

QuedIPOp

‘(9% 10w X) GgNEN

(95 Tow x) 3sK[e18)

HN99

HNO"

HN9G

HNO"

Teq 0001
CHO=D'H

une (L
CHO=D%H

Ieq Of
CHO=DH

Ieq 0§
THO=D0%H

113



(66) Tl 08 SHED ¢ ST 09
(€6) 81 08 SHED ¢ ¢T oF
(z6) Tl 08 SHED ¢ ¢T oF
(8) Tl oy SHED ¢ ¢T oF
(©) ¥T u SHED ¢ ¢T oF
(28] 81 08 H4LN 9% 6 0T
(s6) 81 08 QUBXAYOPAd 9F 6 0T
(L6) 81 08 SHED 9% 6 0T
(9%) 81 08 dHL 9% 6 0T
(T 81 08 SHED 0 6 0T
(¥8) 81 08 U QT 8 0T
(96) 81 08 SHED 01 S 0T
(PL) 81 08 SHED 01 € 0T
(s1) 81 08 SHED 0 ¢ o0C
(8¢) 81 08 SHED 01 ST 0T
(€€) o1 08 SHED 01 ST 0T
69 Tl o1 8HLD S §T 0 JUAA[OS e
(€9 81 08 SHED 01 ST 11 NoH ‘(% 10w 2) VAAINL HNO" THO=D0'H
(@ ouny () dway, weaog 2 L ‘(9 Tow €) AgNIT
384 (09) 6 St 0 1 X o1
(384 o1 81 08 SO ¥ 1 11 (b2 2) VAaNLL wje x
(484 09) — 0zl 0 1 Tl oS NOF (9% 10w €) GININ HN99 CHO=DH
(ouny ()dwey 2 & W x
UL 061-0ST rqpl
PITEll (€D N&H ‘UEXOIP (% [oW §) S(0D)d HNO" THO=D'H
U L 50ST-0€T (% 10w 7) fudd a1
PITEll 6:16=TI/1 (LY 1L +1 I SHN|I + 1 N9 ‘(% 10w ¥) €(0D)24 HNO" CHO=0%H o
‘Suaquinu proq ayj £q papa1pul Sa.mjons 10f s21qvy ayy Suipada.d S1vyd ayj 01 A2fa.4 SV
RIEN| (%) ($)PIRLA Pue (s)1onpoid suonpuo) suruy UV

(ponunuo)) SANANTY H1dAIS 40 NOLLVNIAVOIAAH 'V 214V,

114



48!

NN
o w \/\.E
QNN
’n Q - @
QNN
(6) QAN @
NN,
(=) SEZ\O
ne
(1) NN
N
06 o N\
9
(4} QNN NI
puesI|

NOF

(In

T
Nuzzx/ﬂz W
W
()
N
W

(6)
(—) 9-UMOIO-Q|
(—) H-UMOID-7 |
=) QwA[S1p
©9) 0d4ava
(9¢) aurdyreds
(€1) CNISUNIN)
(L) SNNP(CHDINSIN
6) CNNE(CHDINSIN
61) QANS(CHOINGE
=) HOYCHOIN I
1) NI
(T6) VAL
(—) AN
(L) —
puesry

U2l ‘508 duanjoy
‘(9 low ¢) puesi|
‘(% 10w ¢°7) GHNIT

HNO"

Ieq Of
CHO=D%H

115



m YT W% 10w ) “Odd m mq |
611 (66) G -[(Cudd)(PHEO)(FHOODEHD) U] C THO=D%H
m m Ieq Og
(484 (06) G 20T1 (% [ow 1) O'HSONI'T C THO=0%H
(€e) 8¢ HTD-u 0001 QX
LOT (T v MHO-S  00S 9aNy Y91 500T (% [ow €) eN CHNY THD =D
s i X
() 002 S o ¢
L) 002 ¢e THO T
(sL) 081 L90 HD T | 4 ¢ ‘JHL H
LIT (9¢) 002 ¢e HD I A QZ\V ‘(% 10w 1) OPHES IOUY (b x) A Q z\w THO=D0%H
(,) dwag, x 7 u 7 7
Y9 ‘50LT-0ST T®qIC
PITETT L€6=TI/T (8D I +1 I HNE + 1 N9 ‘(9 10w ) €(0D)24 HNOd THO=D'H
UL 061-0ST Teq 1
PITEIT (€1 NOF ‘auan|o) ‘(% [ow ) HNO" THO=D0%H
£(00)°d(CHO=HOHD=D%H-, )
4T M (% 0w 1) 94d Tl
611 (66) NOF  -[(Cudd)(PHED)(FHO 0D HO) U] HNO" CHO=D0%H B
o)
‘Suaquinu ploq ayj £q papa1pul Sa.4mjongs 10f s21qvy ay3 Suipada.d Ss1vyd Yy 01 A2fa.4 aSVI|J
X (%) (S)PRIX pue (s)1onpoig suonIpuo) aurury auay[y

(ponunuo)) SANANTY A1dAIS 40 NOLLVNIAVOIAAH 'V 214V,

116



Siy

ST

PITEIT

1444

m Y01 ‘6001 m
(LL) ‘(9 1owr ) duipukd
‘(% [1ow ) eN

L6%€ (€0) €9 OIINTTHED)NI(HOD-W)]
86 (€0 €9 YAl (PHO)U(Cud A (FHOD- (W]
86 (€0) €9 PAdI("HO)(E("HYDd-v)d)ngdD]
— (—) €9 PAd[("HO)HddA)NYdD]
— (—) €9 PAd(PHE)U(SNd) N dD]
86 (€¢) €9 YAdl("HD)U(tydd)ngdD]
86 (L0) S9 QoY (*(eINO)d)
786 (1°0) S9 AONIE(E(Ud0)d)
— (—) S9 QoY E(*aNd)
L (€9 S9 YUOnA(HYD- W]
86 (€¢) S9 qonyE(*udd)
86 €1 ¥ qonyt(*ydd)
171 m+1  (youry Ishere)

¥ " H

)i N + 1 N 2001 (% Tow ¢¢) 1sk[eIR) N

"y L08T-0€T (% oW §) GOFH H

(8) N ‘(9% 10w ) fydd N

(% 10w ) S(0D)°4
jc| H
(08) N 4 € 5001 (% 10w ¢) BN N

Ieq O¢
HO=O%H

I8q O
CHO=DO%H

Ieq [g
CHO=DH

Ieq Og
CHO=O%H

117



17:91:€L = TIVIVL “(19) T + 1T + I

41091 T a0y
PIvy I HNCC'HOD-4)  + I 9aN®'HOD-4  + 1 JFHNE'HD-u 501 (% [ouw G) duaipeing CHNE'HOD-U HO=O%H
(9% 10w QL) eN T
U §€ *SPT-STT “Oudzuaq ba o1
801 (28) HHN /HT%\ N°H ‘(ba ¢) THNYE ‘(b2 7) eN HN /w;\ N°H HO=D%H
4 € 00T IHL
L11 (€) agNng-u ‘(% 10w 1) OPHESIOUY (ba ¢°¢) IHHNNE-u HO=DH
(16) 9¢ [Ayydeu-g
(16) 43 [Ayiydeu-|
(S6) 4! YHODON-
(SL) 43 YHODON-T
(L8) 9¢ YHODO2IN-¥
L) 08 YHOONCO-+
(S8) i YHODIg-¥
(¥8) or TH%D-2
ng-; ol ,ocwxom
(28) 09 d WHN. W 0Tl p wuN. N
@l (€® 0z ng-u e ‘(9% 10w §) €4dd g
() owry, | o (9 Tow ¢7) Y("HD)IDN] o
! 4 9¢ 50T1 H Teq ¢'¢
0N . . 0.__N
(4 (86) auexoIp ‘(% [ow ¢) fydd HO=D%H
(9% 10w ¢°7) Y(PHED)EIDM]
e
‘Suaquinu ploq ayj £q papa1pul Sa.4mjongs 10f s21qvy ay3 Suipada.d Ss1vyd Yy 01 A2fa.4 aSVI|J
X (%) ($)PIRLA Pue (s)1onpoid SuoOnIPuOD) aurury QU

(ponunuo)) SANANTY A1dAIS 40 NOLLVNIAVOIAAH 'V 214V,

118



Ly

1444

L01

9ly

oIl

&

I 1 2062 (% [0W $0°0) 01D
6:16=TI/1 '(S6) I + I 9gNud +  JIHNUd ‘(% low §) eN
1 1
CL6=T/T (ST +1 AaNUd +  EHNUd U9 .6LT ‘(% 10w §) CHNEN
)i 1
STSL=T/T"(PP) I+ 1 9gNud +  JIHNUd U 6 ‘00T ‘(% 10w G¢) BN
= oo¢ ors 7o T
(€9)  0sT  fOUvVfOON 9 T
19 w9t 00UV To Il
(89) 9C D 0 60 YHHNU Y 81 ‘moddns/(9 o €) eN
(,) dwag, yoddng x
05:0S @ o1 099.'d49H “[fro(aod)ndl
Kquo 1 @ o1 0O%-"d4H OCHE-E1OMY
Aquo 1 @) g1 94d"HN 2(0D)iny
fwoqr (D — — PAHMI(0D)UNIPNUE( T HD-2)d)]
fwoxr (D o1 O99"AgH [DHMYE(Cudd)
— =) — — [DHMYE(Cudd)
Kquo 1 @ o1 IDVHN HMI(D)(OD)UE(HTHYD-2)d)
08:0C © o1 HOJL HM(D)(OD)AE(HTHYD-2)d)
8¢:79 (89 oz 09d-'d9H HM(D)(OD)AE(HTHYD-2)d)
sy (8L o1 09F'ddH HM(D)(OD)XE(THYD-2)d)
Auo 1 @ — — HM(D)(OD)UE(THYD-2)d)
sy (1L — —  "4d[E*HD)D=HOHD=1I(ID)(OD)UE( THD-2)d)]
7 nm+1  x PADIPPY 1sk[ere)
N U 8% ‘508 ‘dudzudq
i - + 1 JIHNud ‘(9% 10w x) 2ANIPpPE
N

(9 Tour g) sk pere)y

CHNUd

CHNuUd

CHNUd

(ba x) THNUd

CHNuUd

Teq 00T
CHO=D%H
1q (09
CHO=D%H

Ieq 0001
CHO=0%H

THO=D0%H

ba oz

HO=D%H

119



60 (€9 (18 90 6l I 90
(=) @ W 90 ¢ I 90
@D o (60 0 ¢ I 90
@D W @ 0 61 I 90
= @ (o 0 9 I 90
=) 0 & 0 € I 90
= = @ o0 ¢ " 90
= = O o0 6 " 90
w60 86 0 ¢ g 90
=) =) 0 o0 6 DO 90
90  ©0 69 0 0o — 90
@D €0 o 0 0 — €0
60 G0 Lo o0 ¢ I 0
9 ©0 G 0 6l I 0
90 (= v 0 € I 0
0 = @9 o0 ¢ " 0
6 0 @9 0 61 W 0
wn (= @86 0 € 19 0
= G0 &9 0 ¢ DO 0
@n 60 &9 o0 6 O 0
0o = @Y o 0o — 0
i1 1 1 b € X x
N
0zl I - + I 9aNud + 1 JFHNUd
SN
9:L1:91:19 = AV/III/II/L “(91) AT
Al I 1 I

ic| = N
PITEIT /\/\@ +/8 + UANUd + VIENUd
TN X

196 “50ST (% 10w 2) I
‘(9 ow &) XdPng-u ase
(% 10w X) fydd CHNUd CHO=DH
‘(% 10w ¢°0) OCHEFIDUY

UL 0S1-0€1 I®q I
‘(9 Tow 7) fydd CHNUd HO=O%H

(% 10w $) $(0D)2d )

‘Suaquinu proq ayj £q papa1pul Sa.4njongs 40f sa1qoy ayy Suipada.d S1vyd ayj 01 A2fa.4 aSVI|J

‘spod (%) (S)PIRIX pue (s)onpoid

SUONIPUOD) surury QuaYY

(panunuo)) SANANTY ATdNIS 40 NOLLVNIANVOIAAH 'V 14V,

120



11:2:98 (¢ 81 I €0 "o
L:€:06 (s¢) 81 1g €0 "o
0:7:86 (€1) 81 D €0 "o
Aquo | (€9) 0o — €0 "o
CITH8 (¢ 81 I €0 nigqd
L9768 (6€) 81 1g €0 rigqd
THIH8 (€0 81 D €0 rigd
L7768 1) 0 — €0 nigd
Auo | () w I €0 agqd
LI:1:08 (62) T8l I €0 agd
LT16 (6£) 6T I €0 agd
STE6 (¢ vl I €0 agd
TI1:98 (s2) w1 €0 agd
11:T:L8 (L8) T8 1 €0 agd
8:¢:68 ((32) 6T g €0 agd
8:7L8 (ov) vIooa1d €0 agd
7166 (€2) w 1D €0 agqd
9:7:26 (0€) T8 1D €0 agd
0:6:16 1) 6T 1O €0 agqd
Aquo | (8°¢) 0 — €0 agd
— (—) 0o — 0 —
U/I/T II+I0+1 « X X shere)
N
- + I 9aNud  + I VFHNUd
N
90 ¢ SI 0S1 JHL 10 001
Tro (@80 0ST 001 AU GO0 0T
11 1 (y) owr], (,)dwoy IudAjOS s X
N
it - + 1 IgHNUd
N
90 (€0  an 90 o0 I 90
e o (€0 ¥1 6l I 90
60 99 09 90 ¢F I 90

4ol ‘081
‘(9% 1ow &) XdP(ng-u)
‘(9 [ow x) IsKere)

WRAOS (9 [ow &) FDUY

Ieq 6T
CHNUd CHO=0%H

Ieqx
CHNUd CHO=0%H

121



89 (€0 O 01 0S1 1gdrng-u — €0 0S
@To) (€0 o o1 0S1 1gding-u — €0 &€
99 D (@ 01 0S1 1gding-u — ¥ ST
o) 90 (€9 01 0S1 1gdrng-u — 90 §T
e (€0 (o o1 0S1 1gding-u fdd €0 ST
e (€0 @D 01 0S1 1gdrng-u fiad €0 St
©0 (€0 ©0 o1 0S1 igdimg-u YGWNOM €0 ST
&D (=) ]9 01 0S1 auexay — €0 ST
€0 (€0 (€D I 0S1 suexay/rgdrng-u — €0 ST
0 (€0 (@0 ST 0S1 suexay/rgdrng-u — €0 ST
e (€0 (60 S 0S1 suexay/rgdng-u — €0 ST
e 90 (€9 o1 0S1 suexay/rgdng-u — €0 ST
@D (€0 an I 0S1 igrg-u — €0 ST
0 (€0 @D ST 0S1 1gdrng-u — €0 ST
Te) (€0 0 S 0S1 1gdrng-u — €0 ST
€y 90 0 01 081 1gdrng-u — €0 ST
€0 (€0 (@D 01 ozl 1gdrng-u — €0 ST
@D (€0 6 01 0S1 AHL — €0 ST
©0) (€0 (99 01 0S1 aujiue — €0 T
1e) (€0 (€0 01 0S1 1gdrng-u — €0 ST
T o WD 01 0S1 1gdrng-u — ¥1'0 ST
€0 (€0 0 01 0S1 1gding-u — €0 oI

I i I (@oury (o) dway JuoAog  puesr] 4 x

N JUAJOS ‘(9 [ow () puesI Ieqx
1zl il - + I 9aNud  + 1 gHNUd (9 1ow &) Tghd CHNuUd HO=D%H
X
©
‘Suaquinu proq ayj £q papa1pul Sa.4mjons 10f s21qvy ay3 Suipada.d S1vyd Yy 01 A2fa.4 aSVI|J
Sy (%) ($)PIRLA Pue (s)1onpoid suonpuo) suruy QUMY

(ponunuo)) SANAMTY H1dAIS 40 NOLLVNIAVOIAAH 'V 214V,

122



8Iy

¥0) 01 €0 ¢ 14 agpd
(20) o1 [ - rigd
(92) ol €0 e 1d 1o
(L) 01 €0 e 14 and
(€0 01 €0 e 14 aoud
(s2) 01 €0 e g Igd®
(L) 01 €0 e 1 TIOWdS
(@] 01 €0 € 1 agqd
61) ol €0 e D agd
€] 01 [ d agd
an 01 1o vv1 14 agd
120 01 o LS 19 agd
(2) 01 o 6z 14 agd
(02) o1 mo ¢ g agd
on o1 €0 w1 g agd
(9] 01 €0 LS g agd
00 01 €0 6 14 agd
(8) o1 €0 ¢ g agqd
(82) 8% €0 e 1d agd
(82) ¥ €0 ¢ g agd
(Lo) o1 €0 ¢ agqd
Ln 01 €0 —  — agd
U/AVT OI+I+1 (W) oy « x X shee)
N
i1 - + I 94Nud + I JFHNUd
X

5081 “(eurure joww/Juw &) OH
(% Tow X) XeN
(9 1ow ¢°0) 1sK[ere)

CHNUd

Ieq 6T
CHO=O%H

123



PSi9p =TI/T “(88) IT + I L . bo o1
N D USK 08 dudzuaq (9 [ow §) D
911 i - + 1 P4« HD)O=HOHO=1Y HO=DH
X D EHN (D)0 THD2)d)] N
D Y TL 5081 gding-u D
K41 (S6) ‘(% 10w €) HOJL
VIHN ‘(9% 10w 1) G THN

971 @n o1 60 FAgH-091
8:Ti6L ((39) o1 €0 Vil
£€:6:97 an 01 LS 19H
Sy (20} o1 ¥l 1gH
Li€:8L ((39) o1 60 19H
8:7:88 (82) 01 €0 19H
9:T'6¢ (€D »01 ¥l IDH
TTYe (€)) 01 ¥l IDH/CIDD
€:T0C w »01 ¥l Qond
[BEY © o1 ¥l qond
L7169 (@0 o1 6T  ououmbozudq
— (V)] 01 0ze OSINa
97 0El 9 »01 6T OSINa
Li1€T (6) o1 6T OSINa
1:0:€ 0] o1 00T dNa
8:TTL (€0) o1 9L HOY
STiey 1) 01 — —

NIl MI+I+1 (@awyp  x SADIPPY 06T

N ‘(Surwe jowwy/ur €€°0) O°H 1eq 6T
811 I - + I 9aNud  + 1 J9HNUd ‘(9% 10w x) danippe CHNUd CHO=0%H
X ‘(% 10w ¢) 1geN
(% 10w ¢°0) “gid L)
‘Suaquinu ploq ay1 £q papa1pul Sa.4njons 10f sa1qoy ay3 Suipada.d S1vyd ayj 01 A2fa.4 SV
sJoY (%) (S)PPIA pue (s)1npoid suonpuo) aunuy UV

(ponunuo)) SANANTY H1dAILS 40 NOLLVNIAVOIAAH 'V 214V,

124



44! =) T 0Tt o1 f4dd
[Searaal (86) T 0Tt S fydd
(44! (€9) Ll 0Tt S f(ng-u)d
(41 (SL) ¥T ozt S £(4°0)d
(44! (86) T 0Tt S HUdd
44! =) T 0Tt S f(ng-nd
(44! (06) T 0Tt S £Udo)dd
(41 (6) T 0Tt S £GINO)
44 (—) ¥T ozt S H"H°DeN-Od
(44! (h) T 06 — —
(ouny, () duny x puesry
THN w QUEXOIP (9 [ou x) puEsi| N W Ieq G'¢
3\ (9 10w §°7) A[(PHED)IIOM] /:\ HO=DH
0o o
1487 (€9) JHPINNUA U S “50ST 189U (9 [ow 6) CHNEN SINHNYd
18q (09
viv (Lo U9 °5SLT (% 10w 8) CHNEN THO=D0%H
HHN HN
|
1L N +
N -
@®Ln (€0 G0 H o A
09 (€0 (D W H I +
97 (€0 (€9 O0W H QAN
@e O @ H D o A 401 5081 Jgdrng-u N A rase
i e%) (€0 (@) D H 1 (9% 10w €°0) Gehd CHO=0%H

m u 1 IHN HN

125



09:07 =TI/1 *(S§) I + T

&

T
NN AN U 8t “,08 “Qua7q (9 [ow §) HN b2 01
911 N , + 1 PAd[«(*HD)D=HOHO=1"Y HO=DH
-(1D)X(0D)EAD)]
18q 00S
L01 ©2) % 49T %4007 ‘(% 10w Z9) N % HO=D%H
99N SHN
)i 1
H | 1 9¢ ‘508 ‘dudzuaq ‘(% [owW ) H baor
91T SEC9=1TI/1 (I M +1 N + N "A4[9(*HD)D=HOHO=1"Y N CHO=0%H
\ {IDNOE(THD2)d)]
Y42 08T (% 0w 9°0) I
‘(9% [ow ) [d"g-u Teq 6T
ozl (SL) 9aNud ‘(% 10w 9°0) fudd JHHNUd CHO=0%H
‘(% 10w ¢°0) OCHE-FIOUY
UG oSel T 1909
1284 (€9) 1ENng-u 501 (% [ou G) duarpeing HNg-u CHO=D0%H
(% 10w €1) eN 1
(L) [Apydeu-
(—)  fHD99-9C
(6v) YHODEC
OL)  tHPDPN-+'T
(s8) YHODPN-F
(69) THODRN-¢ 06T 18U “(% [0W $(°0) OND e 00c
L1¥ (89) YHODPN-T JHHNIY ‘(9% 1ow 8) eN CHNIV THO=D'H
v
e
‘Suaquinu ploq ay1 £q papa1pul Sa.4njons 10f sa1qoy ay3 Suipada.d S1vyd ayj 01 A2fa.4 SV
NI (%) (S)PIRIX pue (s)1onpoid suonIpuo) aunury auaN[y

(ponunuo)) SANANTY H1dAILS 40 NOLLVNIAVOIAAH 'V 214V,

126



L6 ('t 0S¢
01 (<9 0ge
101 (oD 0S¢
or aw 0ge

L6 (L6 0ge

L6 (011 0S¢

L6 (9'8) 0ge

Tiseyuad 01ed1[15010q BN

[1sejuad yEdI[ISOUTWINE-UZ

[1sejuad oyedr[Isourunye

[1sejuad oyedr[Isourunye

[1seyuad 01ed1[15010q BN

[iseyuad 1edIYIS0I0q

[iseuad 91edIYIS0I0q

(o) dwag, 1sh1ere)

I (98) 89 S - |

— (98 L9 S T W
) S9 (0] B )

9zI —  (86) 61 0ol ¢ H
—  (s6) 0T S I H

p (owry, x u Y

(96) 001 8 M

(86) 001 8 N

9z1 (66) 09 ¥ H
() dwey, x Yy

(66) 69 0l N M

(L6) 79 S NN PN

08) ov S Nng74 H

9zl (66) 0z ¢ NW H
(SL) [ S O H

(y) oy, x Z ¥

£4<
z

e
ZWSDK

e
iy

Teq S0€—68T
9sTeIe0 9)1[09Z PIjOS

5001 ‘duexOIp
‘(9 Tow X) 94q§3Y
(9% 10w x) BT

Y /¢ ‘ouexorp
‘(9 10w x) 94q$8Y
‘(% low x) ¢

2001 ‘duexoIp
‘(9 Tow x) 949$3Y
(9% Tow x) ey

(ba x) EHN

§

g g
M/\

127

Ieq x

M/\

Q8

M/\

%)



(—) 880 09  awomdourp-H 1Y
(—) (600 oz ewomdourp-H 0¥
(=) g0 ok amomdourp-H  6'€

=) (@} 09¢ ANUOL-H - 0°¢
8r'0) (07 00¥ AMUOL-H - L'y
=) 1) 08¢ ANUOL-H - 9%
=) Oro [U%3 uUoMe-H - ¢y
=) Gro 0ce uoLe-H - Ty
850 (§9) 0S¢ AMRIJO-H - O
o) (09 0S¢ AMRIJO-H - O
(Tco (€1 0S¢ AMRIJO-H - 0
wro (¢ [U%3 AMPIJO-H - O
=) ©1 0ce AMPIJO-H - O
(=) (550 00¢ AMPIJO-H - O
00 (9 0S¢ AMRIJO-H 0T
reo WLy 0S¢ AMRIJO-H - 0T
STo O 0S¢ AMRIJO-H - 0T
Q1o e [Ug3 AMRIJO-H - 0T
(8000 (00 0ce AMRIJO-H - 0T
o0 ©D 00¢ AMRIJO-H - 0T
i I ()dwog sl x
H THN .
001 i /jz #\ + I Teq g ISAeIeD 9097 (b2 x) *HN NS
k)
‘Suaquinu proq ayj £q papa1pul Sa.4mjons 10f s21qvy ay3 Suipada.d S1vyd Yy 01 A2fa.4 aSVI|J
Sjod (%) (S)PPIA pue (s)1onpoid Suontpuo) duiuy QUMY

(ponunuo)) SANAMTY H1dAIS 40 NOLLVNIAVOIAAH 'V 214V,

128



901°L01

801

L6

(57 (60) Suedey H
(€7 (g0  wou N
I 1 udAes
H

(m) N +
(1900 (97 0S61 0S oSt
61'0) (') 0S61 0S o€y
(—) (@2  0s6l 0S 00
(—) (1D 0s61 0S 08¢
(—) (o  o0s6l 0S (Y43
600) (01 0S61 0S 0s€
aro (6 0S61 0S ove
S1'0) (O+D  0S61 0S 0LE
(—) (S€D  ¥L6 0S 09¢
Lro) (€on  0s6l 08 0S¢
(—) (6T ¥L6 0S 0S¢
(—) (11D 0S61 0S ove
To (€€ vL6 0S ove
(Lzo) (L) 0s6l 08 0€€

HN

HN

(€0

pUIN[E-LII[IS
pUIN[E-LII[IS
pUIN[E-LII[IS
pUIN[E-LII[IS
pUIN[E-LII[Is
A N[09Z U]
A N[09Z U]
A 91[09Z B
A 91[09Z B
A 1[09Z B
A 91[09zZ B
A 91[09zZ B
A 91[09Z B
A 91[09Z B

I

I

GgASHD (1eq)d (o) dwog,

" 4mﬂ +

=l + <+ <+ F F F < T T

15A1RIRD

HN
1

U 81 ‘50ST “18q 0001
JUDAOS ‘(9 oW /) BN

U ¥ ‘.8LT-L9T “Teq 0LOT—0S6
QUAZUAq ‘(9 [oW (O]) BN

fHN

(ba ¢) FHN

(=) (8) 0s61 0S 0£€ AoNooze]
(—) (1 0561 08 06T AONo0oze]
=) 1D 0961 0S 0S¢ upIoWw-y ¢
(— (oD 0961 0s Opc  onumpow-y ¢
=) (16 0961 0S 0ge AuIopIOW-H 4§
(=) (]9 0961 0S 0ce AuIdpIOW-H 4§
=) @y 0961 0S 01¢ AuIdpIOW-H 4§
(—) (©) 0961 0S 00¢ MuIdpIOW-H
(€0 (1'8)  opee 0s 0S¢ oNumpow-y ¢
o) ($L)  opee 0s O oNumpow-y ¢
To 9  ovee 0S 0gg uwpIow-y ¢
o) (L — 062 00% 00S3IS 1
Lzo)  ($9) — 06T 384 00S3S 60
cs0) (1) — 06T €8¢ 00S3S 60
€ro @y — 062 09¢ 00S3S 60
il 1 ¢gASHD (1eq)d (,) dwap, 1AEIR) X
1030821 MO ‘IsK[eIed pIjos (ba x) €N

129



&

wje )6
N
£33 ()] J\ U € G0LT (% [oW ) 11T HN®IN S
i I
H TN X
80 OIS =TT (ID I +1 /ﬂz/j + #\ U 58E€ (% 10w 09) IDHN (b2 7) *HN
€1TTYL = AV (LT) AT-T
AI 11 I I
H : LESNee
HO N HN R .
80F oo S+ J\ + /ﬂ J\ + /j OFH *(% 10w 09) TPHN (b2 7) HN
z I I J10joBal MOy
HN .
80 6118 =TT (9D I +I J\ +OHN A~ ‘UL 500€ “DNMD'HN (b2967) *HN
Uy .8 (BH) AN
ory ©  HN A~ ‘(% 10w ¢°0) INPng-u (b3 6) *HN ~
‘(% 10w €) I"HN
©0 an 81 6¢l v SI Tl
Lo ©n L1 6¢1 8 11 Tl
0 &0 61 911 0 9 L0
)i 1 (pouwry ()dwoy 2 & x
B (9% 10w 2) THNY ba x
< omz <
0T ‘601 o gy > + 1 J\ (9% 10w €) THNSD ‘HN ~
£
‘Suaquinu proq ayj £q papa1pul Sa.4mjons 10f s21qvy ay3 Suipada.d S1vyd Yy 01 A2fa.4 aSVI|J
SJoY (%) (S)PPIA pue (s)1onpoid suonIpuo) aunuy AUV

(ponunuo)) SANAMTY H1dAIS 40 NOLLVNIAVOIAAH 'V 214V,

130



SoT1

8¢l

€6

iy

L1y

ol

901

(19 e STIHN
T L¥E 6’940
T 413 sivad
€n (043 SIAH
90 0g€ S¢'TAH
(o) dwoy,  3s4EIRD
(08) W
() H
q
(S6)
(€p)

(€L)

©)

Ieq O ISK[RIRO A[0dZ

N 20C— "OS™H

Y € ‘568 “OUSZULqOIOYIIP-T ‘|
(9% 1ow O1) "3V
‘(9 10w ¢) Y[("HED)Y ]

SLHN /j

UdHN
J\ U 60 *0€€ (% 10w 8) ZHNEN

200€ (% 10w $0°0) 0D
(% 10w 8) BN

H 408 50T1

J\z/j “auxoIp (% 10w 1) fYdd

‘(9 10w ¢) TY[("HED)YN]

481 05T ‘(% ow g¢) eN

fHN

CHNSL

CHNUd

HNUd

THN ng-u

CHNNg-u

wne |

/\

1eq 0§
/\

§

eq L
/\

18q 0001

/\

D

€y

131



(@9) ore 0§  Suupow-y  §
(8'L) 0743 0§ Snuplow-H ¢
(8'8) ore 0§ dNuplow-H ¢
(80D 00¢ 0§ dNuplow-H ¢
(§'9) €le ovl 00S-3S LT
) . “HN ’
L6 (1'9) 8LT ovl 00S-3S €1 x 1019831 MO[J “15ATEIED PIIOS (box) *HN
(o) dway, (req) 4 shere)  x
U € 468 *OUIZUAQOIOYIIP-T' | e
SLHN .
€6 (S6) /j/ (% 0w Q1) 443V CHNSL / "\
‘(9 1o ©) Y ("HD)YOM]
L15T81°0°19 = IA/A/AVIIVIVL “(S1) TA-T
1A A Al
HO +
+ HO _~_~ * J\/
(¢}
11 1 I
H TN USoSEE eq pIT
80y THN _~_~ * >ﬂz /7 + J\/ ‘O%H (% 10w 07) IDYHN (b27) *HN SR
Uv o8
60t (OS] VAHN o~ - ‘GH) AN (B2 +°0) AW (b29) tHNIE
101 (L'8) 00€ 06T 2edlisooutunye TN
L6 Lon  oge 00€ Q1edL[Is010q J\/ 15K [eIED 2111097 (ba ¢ 1) FHN P
(o) dun, (1eq) 4 184eIe)
D
‘Suaquinu proq ayj £q papa1pul Sa.4mjons 10f s21qvy ay3 Suipada.d S1vyd Yy 01 A2fa.4 aSVI|J
SJoY (%) (S)PPIA pue (s)1onpoid suonpuo) auruy UMY

(ponunuo)) SANAMTY H1dAIS 40 NOLLVNIAVOIAAH 'V 214V,

132



611

(1) 00€ ANMOIZ X-BN
(1) 08T ANMOIZ X-BN
(1) 09T ANMOIZ X-BN
(1) ore ANMOIZ X-BN
(1) (1144 ANMOIZ X-BN
(€8)  00¢ AuLspIoW-H
Ly o8c AuLspIoW-H
(69)  09C AuLspIoW-H
(67  ove uLspIoW-H
(60 0T AuLspIoW-H
(S'8) 00 MOz 00S-MS
(1'6) 08T AN[O3Z 00S-MS
(6'8) 09T AN[O3Z 00S-MS
(S¢)  OvT Aoz 00S-MS
(01 07T AMNO3Z 00S-NS
(§'8) 00 oz xA-H
(98) 08¢ oz A-H
(6'L) 092 oz xA-H
(€¢)  ove oz A-H
o oze oz xA-H
09 08 fOUV/OrS
(61D 092 fOUV/OlS
(S0 ove fOUVOlS
() 0ce £0YUV/COIS

(o) dura, 1sK[eE)

X

Y ¢ ‘Ivq 76 IsK[EIEd prjog

(b2 7) tHN

133



(99) 6940 €
(68  YIAN €
(@9) civdd ¢
(o)  STAH ¢
(€%) 690N 1
) PIEAN T
O sivad 1 %N
S01 (€70 STAH 1 x WSLT “1eq O ISK[EIRD 1[037 (ba x) SN
1sAeie) X
€01 8zn 00€ 08¢ SNWYR0Q-BIN[IS0I0q G|
€01 (1-81) 08¢ 08¢ SWYR0Q-ABIN[IS0I0q G|
€01 (§00) 0LT 08¢C ANWY20q-AeN[IS0I0q ']
€01 0°€0) 09¢ 08¢C Suya0q-aedIyisoloq  ¢'f
€01 (€zn 00€ 08¢C tors-aor[isolog - G|
€01 (8'81) 08¢ 08¢ tors-aeor[isolog G|
€01 10 0LT 08¢ tors-aor[isoloq G|
€01 (€00 09¢ 08¢ tors-aorpisoloq - G|
[ (Tsn 00€ 00€ [iseruad 9edI[Is0I0q-1) €]
[ [§20) 00€ 00€ AWY20Q-LIN[ISOI0Q-1D  €7]
201 wen 00€ 00€ QNWYR0Q-ABIN[IS0I0q €'
(,)dway,  (req) g 1sAeR) X
‘HN x 1sK[eIRD 9[097 (ba x) tHN
ko]
‘Suaquinu proq ayj £q papa1pul Sa.4mjons 10f s21qvy ay3 Suipada.d S1vyd Yy 01 A2fa.4 aSVI|J
Sjod (%) (S)PPIA pue (s)1onpoid suonIpuoy sulury UV

(ponunuo)) SANAMTY H1dAIS 40 NOLLVNIAVOIAAH 'V 214V,

134



101

L6

€1 - 0€€ 0rS  Iiseyuad sdIIsourune-uz - ¢y
©on — 0ge 68z [Iiseyuad aeorfisourwin[e-uz - ¢y
Q11 - 0g€ 06S [1seyuad apeorIsourunie ¢ty
(ron  — oze S6T [seruad ayeorIsourwne ¢
(s o1 00€ S6r  Iiseuad ayeorisounune-upy ¢

(16) S6 00€ 00€ 9)UIYP0q-AIBII[IS UOIT  ¢-]

(CXQY) I 00€ 00€ AWYI0G-D)BIIIS UOIL ¢
(S11) S 00¢ 00¢ [iseyuad spedrpIsouunge-uz - ¢'|
&on [ 00¢ 00€ [iseyuad dpedrpisourune ¢y
>ASHD (o) dupy  (1eq) 4 AMOAZ X

HN
x 1sK[e1e0 9)[0AZ PIOS

(] 00€ 00€ [isejuad aeorisoloq-H - ¢']
(891 00€ 00€  fOUV-COIS-2IENIS0I0q-aNWY20q ¢
Lvn 00€ 00€ TOIS-0IBII[ISOI0q-0WYA0q ¢
8z 0€€ SLT [1seyuad 91eoI[Is0I0q-eN G|
(cen) 0ge 00€ [1seIuad AEDIISOI0q-WY20q ¢
(sen 0S¢ S6T [seyuad apeor[isoloq gy
(S€n 0€€ 0LS [iseuad edI[IsoIoq ¢y
(oD 00€ 08¢ piseuad aedrfisoroq ¢y
(o) duny,  (req) 4 amosz

e

1sK1eIRD 9)I[09Z PI[OS

(b x) EHN

(ba x) EHN

135



136

(4] PO MdEOHE B5D
(€0) 91-4d4-H
L0 8- 14d/d40-H
@wn 9ILTH
T 0¥-A-H
(€9) 91-40N-H
0'8) 61-40N-H
(€6) STIHN-H
@on 7 TAN-H N
ocy 6C) IS-TAN-H x 00T “15ATeYED PI[OS (bo ¢=¢'1) *HN

1sK1e18)
(6¥c) 06T ¥
(95°¢) 08¢ 14
(88D oLz ¥
(sco) 09T ¥
Oro osc v
(o) ove T
(LzL) 0ge C
(8L'9) 0ze C
(86'8) ore C
(05'6) 00€ C
(€5'8) 06T C
(6L7¢) 08¢ C
(8D oz T
wrn et

(18°0) 09¢ C TN 1030831 MO}

oty (1o 0S¢ C x *Ke[0 AUO[[HOWNUO (b2 ) THN
() dwoy, x
ie}
‘Suaquinu proq ayj £q papa1pul Sa.4mjons 10f s21qvy ay3 Suipada.d S1vyd Yy 01 A2fa.4 aSVI|J
Sjod (%) (S)PPIA pue (s)1onpoid suonIpuoy sulury UV

(ponunuo)) SANAMTY H1dAIS 40 NOLLVNIAVOIAAH 'V 214V,



80

1y

80

oly

801

&

. . HO HN
1€69=I1°ODM+1 1 VA + 1 x

0 (00 01 0S¢ S Y"OS)d"HN
00 (€0 S orc  0c  "OSU'HN)
07 (s©) 01 0S¢ SI FOSUTHN)
(T (SD 8 ove S FOSUTHN)
o 1 (pouwry (,)dwey ¥ 1sh[ere)
HO HN
R LAY
HN
(8€n) x
€D EZJ\
HN
(€8 x
HN
(®) x
(—) OSIN
($0) toL-tors
amn f0Uv-tors

6'1) 0PI MOS8 Ts)

U6 08€ ‘O°H
‘(% 10w 07) I'HN

O%H ‘(% Tow ) 1s4e1e)

Ut oSLT
COIS/AIDID-IDVHN

Ut .8 “(BH) AN
(% 10w 6°0) INFng-u
‘(% 10w ) ["HN

U st 00T
‘12Q 096-0FL (% [0W L) EN

U [ °.$97-0ST “Teq 00L~0S9
‘uazuaq (% [oW ¢'ZT) BN

(b3 7) tHN

(ba ¢) tHN

(b2 ¢°1) FHN

(ba ) EHN

EHN

(ba ¢) tHN

137



6¢l

34

9l

LEL

9¢l

80

Al

I

06

(TL)

.

[DHe HNHN

(82)

»6L)

(r6'0)

K
‘HNHN x
x

LUTTI9  (SD) €I91:IL (€D 001
Auo A1 (6) 0:8:26 QD 01
IANA/AL TIA-Al O L Y

40T ‘.08 H

‘(9% 10w X) O°HeHOS.L N

N

N

209 A% (% 1w ()

YENIS)HOPNU(RIND)ISPIN HN A~

4 8% 5001 ‘Quexorp
(% Tow O1) %1983V
(% 10w Q1) BT

465001 ‘O%H ‘(b2 T 1) IDH

(be) HOEN T
Y1106 ‘OH
‘DT IOH T

LFANY (S
‘(% 10w 0€) [DYHN

g
(0]
Lo

[DH*"HN

[DH*"HN

(b2 7) tHN

ba gy

Q8

/i\

o]

‘Suaquinu proq ayj £q papa1pul Sa.4mjons 10f s21qvy ay3 Suipada.d S1vyd Yy 01 A2fa.4 aSVI|J

EEN|

(%) (S)PIRIX pue (s)onpoid

SUONIPUO)

ourury

auayly

(ponunuo)) SANAMTY H1dAIS 40 NOLLVNIAVOIAAH 'V 214V,

138



wy

LTl

€6

€&

&

(L6) 0T 8 IO U ¢ "gLoNz ¢
(8¢) 0T o8 auexorp ¢ "gLoNz ¢
(S6) 0T o8 4da S "QLoNz ¢
©r1>) T u SHED ¢ "gLoNz ¢
(€6) 0T o8 OIHO U 6T "gLoNz ¢
©or1>) w o8 SHED ¢ iz ¢
() w o8 SHED 6 OPHP'0SZ €
() w o8 SHED ¢ OWHTUD0Z €
(¥6) 44 8 SHED ¢ "gLoNz ¢
0) w o8 SHED 01 Qiouz ¢
0) w o8 SHED 01 WION ¢
0) w o8 SHED 01 fJrLows ¢
() w o8 SHED ¢ Gromd ¢
08) ¥T o8 IO U ¢ "GLoNzZ 1
() owry, () dway, JUdA[OS X LRy U
. \@v JUIATOS ‘(9 Tou X) 1sKTeIR)
SLHN
(€6) T U S ‘5081 ‘oueday
) 1 _ \Qv “(apIwre owu [/8 [°0) Juouw-|
— SLHN
U TI “606 “QUAZUQOIOIYIIP-T']
(56 \G (9% 10w 01) “GLOXA0ONd
SLHN
200€ ‘1eq GTH
L) cors-aeorfisolog
Nmz\o
209 9a°D (% 1w o)
(€6) SNL o~ m I USNIS) HOWSUPINSD)NISTOIN

CHNSL

CHNSL

CHNSL

(ba ¢) tHN

N

bog

139

9y

bag¢¢
SWL.__~



&

i I
e osp b .vv PLuSEl
Wl Auorr (69 1 + m:z\Qv ‘AUSZUAGOIONYD (% [0W §) CHNuUd @v
mwr  I+1 u B k 099e"(*4°D)d* HNUd
NH ER%)
(L) 9¢ €
. . bag
(SL) 9¢ 4 5091 ‘Id"g-u ‘(9 [ow 9) I
vy (1) 8 ! \Qv (% 10w 7) £GLOMd “HNUd @v
YdHN
() uy,
h\mU
(p) e SHLO roll4ds4dl SL 9N T
(29 8T SHLO [JLoll4dsdl “osud H T
(29) 9¢ SHLO rollAds4dl SN H T
(08) vT SHLO roll4ds4dl SL H T
(SL) vT SHLO roll4ds4dl SL H T
(p) vT SHLO roll4ds4dl SL H T
(€) vT HLD-u roll4ds4dl SL H T
(1) vT NOSIN rollAds4dl SL H T
(Y9} vT elel roll4ds4dl SL H T
(1) ¥T suexorp [JLOl4dsdl sL H ¢
(29) vT H0d roll4ds4dl SL H T
(TL) vT SHLO roll4ds4dl SL H T
(S9) vT SHYO  [Lollwisgin] SL H T
(€2) vT SHYO  rollwingl SL H T
() vT SHLO  [POSHIlwINg] SL H T
(1) ¥ SHED  [PAdl[wiAH] SL H T
(99) vT SHLO roll4ds4dl S H I
(y) owi], JudA[OS 1sh1eIe) A ou
. bag
-G8 ‘JUIA[OS
ecy Nm_mz\Qv (9 10w () 15K [EIRD) c4HNY @v
9WU
‘Suaquinu proq ay1 £q papo1pul Sa.njongs 40f sa1qoy a3 Suipada.d S1vyd ayj 01 A2fa.4 aSVI|J
sjod (%) (S)PIRIX pue (s)1onpoig SUONIPUOD) aurury UV

(ponunuo)) SANANTY ATdNIS 40 NOLLVNIAVOIAAH 'V 14V,

&

140



9ty

0ce

a4

(©) |14 co1 yeU G a oo BD H T ¢
(€8) I co1 yeU G/ a s ®D H T ¢
(96) 4 SOl AU GTL a s eD H T ¢
(8) 4 o1 wou  — — ¢ figen H T ¢
(98) 4 o1 U — — ¢ oD H ¢ ¢
(¥6) 91 o1 wou  — — ¢ 108D H ¢ ¢
(S9) T Sot1 SHO — — 9 oD H Tl ¢
(L9) T S0t SHD  — — foeD H Tl ¢
(59) T o1 #0a  — — T 108D H Tl ¢
() T o1 dHL — — T 108D H Tl ¢
() ¥T o1 suexorp  — i foeD H Tl ¢
(26) ¥T o1 SHO — — 1T oD H TI ¢
(88) T SO1 U G/ a s 9] H T 1
(y) oy (,)dwoy  judAJOS b4 I01BATIOY « 15ATRIRD q x u
JUIATOS ‘(9 [OW 2) J0JBATIOR
ﬁ,z (95 ow ) 15K eIE) SLHNY
¥
(4
¥6) € Y91 5021 “8HLD
(98) 1 ‘(9% 10w (0g) frgug CHNSL
— SLHN
(86) €1 YHODONY ¥
(¥6) [ N ¥
(86) [ YHODINY T
(96) Sl AN T 0TI ‘8HLD
(S6) Tl YHODIN-¥ 1 ‘(9% 1ow O 1) COIS/VINd CHNCOSY
[OETING q u HCOSHN

box

bo ¢

141



(o) vz PwAlBp %4qs <1 EIHO-u
(L6) yT  QWASIp %4qS ¢ EIH9D-u
(08) vT HOP %19S 01 19U
(6€) vT SHED  94as o1 EIH9D-u
9) ¥T auexorp YOID 01 SIH9Y-u
(4} T suexolp  tAg 01 19U
920 ¥T uexolp %Sy 01 19U
((42) 4 auexorp  JLO 0T 19U

(96) vT auexorp  %4qs 01 EIHoD-u m/\ 5001 “UIA[OS H ba x
9zl (86) oy auexorp  94qs 01  f(‘HD)Oud N o (% Tow §) 73V (% [ow §) T Aiz/\o i _-
(86) T auexorp  %49s 01  ¢(‘HD)OH A\ NOW
@auwi worps 7 X q N
(88) T SI9)-u d /\ 2001 ‘duexo1p H ba o1
9zI (66) ot "(CHD)D'Ov N o ‘(9% 10w ) 949S3y Alz ] A~
(86) [0 Y“HD)O'OH ﬁ (9% Towr §) B NO
() oung ¥ N
() 4 o1 U G/ qa ¢ s] H T ¢
(L8) 4 S0t U G/ qa ¢ 3] H T ¢
(Lo) ¥T S0l U G/ qa ¢ e THODONF T T
(€) ¥T o1 U G/ a ¢ 3] d T
(0€) ¥T o1 U G/ a ¢ 3] ng-u ¢ ¢
(L8) ¥T o1 U G/ a ¢ s] SN T T
() 91 Sl U — — <L aq H T ¢
() 91 S0l rIU — — < s] H T ¢
@n T 06 'L G/ qa ¢ 3] H T ¢
(y)owr], (,)dwe],  judAjoS 2 J0IRATIOY S 1sK1e1e) N X u
=A JUIA[OS ‘(9 oUW 2) I0JRANIOR u bax
9Ty ﬁxz (9% 10w £) 15K [e18D) SLHNY (
¥ .
‘SUaquinu proq ayj £q papa1pul Sa.4jons 10f s21qvy ay3 Suipada.d S1vyd Yy 01 A2fa.1 aSVI|J
S (%) ($)PIRLA Pue (s)1onpoid SuonIpuO) surury UMY

(ponunuo)) SANANTY A1dALS 40 NOLLVNIAVOIAAH 'V 214V,

142



€l

eel

I

1T

§s6 (90 I I
¢ (o) €0 14
¢66  (00) I
gg6 (91 q
= @D o)
(= (80 %dd
=) (€0 -
I I+1 q
UdHN

M 091 SHLD 0T
® @ o€l SHED 0T
[COINQY] ozl SHED 0T
@ M 08 SHED 0T
= 08 HI4LN 0
= 08 o% 0
= 08 AHL 0
© (M (14} U ()
)i 1 ()duy Jusapps  x

>)z\ +
L

€9:L€ = Sun4Ijs1> ($9)

/>)

O

YOI ‘6081 (% [ouwr x) I
‘(% low ) Yd"ng-u
‘(9 Tow ¢°0) Led

U (0 “YUdAJOS
‘(% 10w X) VAIINL
‘(9% 10w Og) rng-u

056 SHLD (% 10w §) JLOSY
‘(9% 10w ¢) [DNVdEud

CHNUd

ZT

CHNSL

o)

143



@ € ss6 (6 o1 Lo 9T
@ @0 <ss6  (OD 01 Lo €T
wn (o <6 (€n) 96 9T T
wn (o ss6 (89 [ 9T T
&D 00  ss6  (vo) 8y 9T T
®0 D ss6 (S0 vT 9T T
€0 @&'D  ss6 9D o1 9T T
€0 @D ss6 (D 01 W
€0 &'D  ss6 (€D o1 ST T
€0 @&'D  ss6 9D 01 81 4
€0 @D ss6 (D 01 8 4
€0 @D ss6  (OD 01 9 4
€0 (80 ¢ (9 o1 € 4

() (1) - () 01 0 4

@ D ss6 (D 01 Lo T

@ @D ss6 W 01 Lo vl
@ @D ss6 (9 01 Lo 1

@ €0 — (€) o1 Lo €0
Al m wr +r (@oeuwry  « x

Al 111
_N
- + UdHN PO
1 I J0ST “(9 10w &) 1gdPng-u bax
UdHN
R N + L/\/\ (% 10w £0) Gd HNUd o~
%0
‘Suaquinu proq ayj £q papa1pul Sa.4mjons 10f s21qvy ay3 Suipada.d S1vyd Yy 01 A2fa.4 aSVI|J
SJoY (%) (S)PPIA pue (s)1onpoid suonIpue) surry UV

(ponunuo)) SANAMTY H1dAIS 40 NOLLVNIAVOIAAH 'V 214V,

144



1:T=T1/1(68) 11 + 1

4TI %081 “ouridey ba 4
SLHN SLHN .
LTl i Q/\/ + 1 L/\/\ (oprue jowur [/3 [°() Juouwr-H THNSL P
I G166 =TI/T ‘(99) I + I 1 .
Y96 “50ST
O o ‘(% 10w 8°0) "OSHI*HNUd] D
1€l 19U + /\/\ﬁ ‘(9 10w 81) 19d"ng-u
"N N (9 [ow £0) Lxgd g
o o HN
@ @ sg6  (89) 96
@ @ sg6  (0S) 8t
@ @ s (00) o1
Al I /I I+1 (youwry
Al 1L
N
+ UdHN A o~ +
X
N 051
I WIHN I ‘(9% 1ow 8°0) YOSHI*HNud] (ba7)
o T /\/\/\ ’ \F\/\ (% 10w 81) .—m—n_vzm.: NIZ:n_ \/\/\
‘(9 Tow ¢°0) Legd
u 1 .
PTI 0L
YdHN

udN
el LS1S8 =TT L/\/\ + ? (9 10w O1) 'THNUd (b £) THNUd P

(9 1ow 1) [IDUYAdHa)]

145



L6

901

o1y

€01

9¢l

1€l

LTy

on \O oSEE Teq O[T “ON[0SZ 00S-IS (ba 8) EHN
HN
bag¢
40T ,00T ‘19 00S8
[C)8) \O ‘(% 10w 6) CHNEN fHN
HN
Ut .8 ‘“(BH) AN
¢ \O ‘(9% 1ow 1) INFng-u (ba 01) *HN
HN ‘(% 10w 9) ["HN
200€ “Teq 08¢
(1L \O Corg-aeor[isoiog (ba ¢) tHN
HN
(be) HOEN T
¢ oo Ratrd
SO Ezmz%\ YOI T8-1L [DH-"HN —
‘OH ‘(b T 1) IDH 1
SIS =TT (LD I+ 1 401 ‘08T
(% 10w §°0) "OSHISHNUd] baz
UdHN UdHN
1 <(/ : ! \(< promsy s NIZHE \<<
‘(9 Tow ¢°0) L
9% (06) 001 01 agn)d
— () 0S1 S gn)
— () 001 S gn)
w1 m+1 dwey x skpee)
40T ‘AL (% 10w §) 4ddd bo y,

SLHN SLHN }
" % : ' ? (% o0 ) 21453 HNSL NN
(9 Tour ¢) sk [ere)

‘Suaquinu proq ay1 £q papa1pul Sa.4mjons 10f sa1qoy ay3 Suipada.d s1vyd ayj 01 A2fa.1 SV

0

EEN|

(%) (S)PRIX pue (s)onpoid suonIpuo) unury auayly

(ponunuo)) SANANTY H1dAILS 40 NOLLVNIAVOIAAH 'V 214V,

146



0€e

orl

6¢l

8¢l

orl

&

(9L)  OH/HLD  "HPDN-+

(18)  OH/*HLD AN Y91 50TT IudA[0S
(28) SHLO AN \O ‘(9 Tow (7) taguy
JudA[OS A UCOSHN
U+T s0r1
(2} + (19) N ‘(ba ) O'HeHOSL
N N~ N
ud g N A
17 Z
N-N ud
Z/
(LY) O! N + () A 4 G1 5021 ‘(b3 1) OTHeHOSL
= N
N ;
Z// @
N
o ud
oD H N .07~ "OS*™H
4 Z/ :Z
N
q
(€2) U 6€ 5011 (b2 1) OTHsHOSL
Z/
O
N

z.=
ZT
z

ba 4

ba ¢y

bayp

ba ¢y

147



evl

oly

8Ty

Cl-88 (Ln 0L (U}
¥1:98 (6S) Y0S sel
€1:L8 (12) 891 sel

w1 H+1 oy () dug,

i + 1 SHLD ‘(% ow ) TH (ba ¢) CHNuUd

UdHN

4oI 081
‘(9% 10w 8°0) YOSHI*HNUd]
‘(9 low §[) 1gdng-u CHNUd
‘(9 1ow ¢°0) Qe

bag

9°0)
UdHN

Ut .8 ‘(BH) AN
‘(9 low x) INFng-u (ba ¢) CHNNg~
‘(% 10w 9) ["HN

(§'6) 800
& 0
X ng-/HN

4 8y—+T ‘AN OVOH

H
(op) ‘(b2 §°1) ANCODUd (bag) AW\V
N

00 O O

‘(% 10w 07) HOJL

Z\
I/

ko)

‘Suaquinu proq ayj £q papa1pul Sa.4mjons 10f s21qvy ay3 Suipada.d S1vyd Yy 01 A2fa.4 aSVI|J

EEN|

(%) (S)PRIX pue (s)onpoid suonIpuo) aunury auayly

(ponunuo)) SANAMTY H1dAIS 40 NOLLVNIAVOIAAH 'V 214V,

148



STy

LTl

91 06 0z frgug
91 091 0z frgug
91 ozl 01 frgug
8 ocl 0C frgug
91 ocl 0C frgug
91 ozl 0z four
91 ozl 0z fug
91 ozl 0z OCHe U]
91 ocl 0C Equg
91 ozl 0T E(eorg)ul
91 ozl 0T 4000l
09 (074 B 174 —
() owry () duwr ¥ 1sk[ere)
(€6) 0¢ Juouwr-H
08) ['R4 CO1S/"OSHEN
(z8) S¢ 201S/"'OST™H
(s8) ST 201S/"OIDH
(86) Tl COIS/VINd
[QETINE 1sk[ere)
(1) "OSH
(Ls) O‘HTHOSL
(—) Juow-, BN,
(1) 017/-;"0S
(1) 01> Juowr
(1) S-INSZ-H
02) AIuIdpIow-H
(€9) ASN-H
(06) juow-H
=) —

1sK1e1)

SLHN

SLHN

SLHN

8HLD (% [ow ) 1sk[eIe)

0TI SHO
(% 10w Q) 1sATe180 PIIOS

4T 5081 ouriday
‘(oprwe jowu 1/31°0) 1AEIR)

CHNSL

CHNSL

CHNSL

ba ¢

bog

149



(7] 50 06 AU €
6cy (8¢) 4! 8 SHED € JUIA[OS (9 [OW X) JLOSY CHNSL
() ownn, (,) dwy, IudAjog X SLHN
09) 0SI — — 0 TdgH-O%I
(06) 0S1 S "AGH.O%IN 01 agn)
() 0s1 001 fONISUd 01 agn)
(0) 0S1 S suoumbozueq agn)
(€2) 0S1 S duoutborpAy (1 agn)
(3] 0s1 o1 HED 01 agn)
0) 0S1 S OdHEL 01 agn)
(0 0s1 ST aurzerpouayd agn)
(0) 081 ¢'s  NPHSOUMg-)-9T 01 agn)
(0) 081 S f00%D 01 agn)
(96) 001 — — 0l agn)
(T8 0S1 — - ¢ gn)y
(L9 001 — - g gn)y
() dwoy, & QAIPPY X shpere)
40T ‘DL (% 10w «) aAnippe bo 4
(% 10w ¢) 4ddd
LTy (9 1o x) 94983y CHNSL
SLHN ‘(9 Tow G) 1sATeIe)
(sL) S
(18) ¥
(€6) € bog
(96) 4 YT 5%S01 (% ow e ) g
9Ty (96) I ‘(paohoar g, Jow ¢) D CHNSL
QLD SLHN
%
‘Suaquinu proq ayj £q papa1pul Sa.4mjons 10f s21qvy ay3 Suipada.d S1vyd Yy 01 A2fa.4 aSVI|J
Sy (%) ($)PIRLA Pue (s)1onpoid SuonIpuOD) aurury QU

(ponunuo)) SANAMTY H1dAIS 40 NOLLVNIAVOIAAH 'V 214V,

150



(88) ¢
Sel 89 1
u
09) 09 el
20T (98) ot H
(umw) oy,
99) a2 S6 SN AN
06) SI S H P
(68) SI S H O°W
(@oauwry, (o) dwar Y i
X34

a

(8) AW

yEL (S6) O

a
q
(S6) 4 06 YHODD ¥
(S6) 4 06 YHOD02N-+
(S6) 4 06 YHODIDt
(S6) Tl 06 ud
€6 (s6) 0¢ o1t AN
() owry, (o) dudy, A

SLHN

SL

~

x—Z

o O O &

YCOSHN

U TT 688 BHLD
(% 10w 1) HOJL

SOF1 “MIN HOA
(% 10w ¢) JLO3Y
‘(9 Tow ¢) DNV dud

8HLD (9% Tow ¢) JLO3V
(9% 10w G) [DNVdud

WSTUIAA0 “,G]
SHLD (% 10w ¢) HOJL

QUAZUQOIOYIIP-7 |

(9% 10w O1) “GLO)AOIN

CHNSL
SLHNY
|

ZdHNCOS
|

HNOS
CHNCOSY™

bo

u

8799

boy

151



S 0$6 SHD

€€l (06) /@A “(9 10w ¢) JLOBY CHNSL \>>,N

‘(% Tow ) [DNVdud

L
o}
© (6L ¢
© (6L 1
n 1 u
P U 9¢ 4091 ‘IdPng-u baz
Yo I /\/wz/\/z:i + 1 ég\ ‘(9% 10w 9) CHNUd /\/wz/\
UdHN (9% 10w 7) (3 L0
man
(26) €1 SCHEID-u
(€6) €1 fIH9D-2
(S6) Tl EIHoD-u SLHN . 0TI “SHLD ba 4
ey (96) €1 ng-u J\ (% 10w O1) CO1S/VIND CHNSL A~
(1) ouury, q
3&0
i 1
Aoy (ze) ud SLHN YT 801 (% 10w g ) g bag
9ty Ives  (18)  idu L/\ n xj\ ‘(95 [ow ¢) B STHNY §NF
mwl m+1 o o SLHAN o
o}
NO NO
(ov) Se € “ S ozl SHl S
Sa4 ((72) e I N ° HN
- ‘(9% 1ow 0 1) CO1S/VYINd
() owny, u
o o
boy
[C I u u
U T 88 SHLD (% [ow X)
[$:14 &9 T 1 . CHNSL
_— JLO3V/IONV(dE(Oud))
o SLHN
won

‘Suaquinu ploq ayj £q papa1pul Sa.4njons 10f sa1qoy ay3 Suipada.d S1vyd ayj 01 A2fa.4 SV

RIEN| (%) (S)PIAIX pue ($)10npoid suonIpuo) urury auayry

(ponunuo)) SANANTY H1dAILS 40 NOLLVNIAVOIAAH 'V 214V,

152



N sba g
Ly N N U 812 ‘AN OVOE . m
8zr @ H N “(ba g°1) SNCODUd /%I\NA \@
q ‘(9% 10w 07) HOJL
N A
(¥1) euexolp dNCODUd HOJIL 9L
() ovoxd  QUAX- HOJL 9L
(€1) ouexolp  AUIAX- HOJIL 9L
() ouexolp  QUIAX- HO%Y 9L
A‘V QuexoIlp u:u—%xww — 9L
(81) oV PNCODUd HOJL ¢
(L) VO 2N0DUd HPODYD 1
(97)  euexolp ANCODUd HOJL 1
(o) ovoX PINCODuUd HOJL 1
(—)  ovOoX PINC0DuUd HOYYV 1
s(TL)  OvOoX PINCODUd HOIL T0 N=\ 8T ‘AN “IUIA[OS H
gcy (€0 dvOoi ANCODUd HOIL T0 fz ‘(ba g71) H0znISUDS Moy) N \@
JUOAJOS  10ZDISUOG py X ‘(% 10w () PV %\m
N U 8t—C ‘AN VO H
/= «(bo g Z N
8Tt (89) N N (ba §'1) ANCODUd N
N . N
(9 10w 07) HOJL N
sha g
N=N Y 87—+C ‘AN VO H
ey #) N N “(ba §°1) ANZODUd 42/2
N . \
(% 10w (7) HOJL N—N

153



"HOU N
N &
\ A Z/ MQ ’
N

1A N
=
ng-u N
19U N :m.:/«/\ wreyy (80 1Tsevy  (0€) 001
FASS
AT Y N + 1M N +  AmOAT (00  Amwor (s o
N ;
NT N @ IVAATL TAAL - DIV T X
<
N
::moéJ\/ THID 40T 408 H bagy
6€1 I N + I N ‘(% 10w X) OTHeHOSL z\z SO~
Z \ Z \ N
N N N
(€¢) JLO PI
D JLO o1 o
-U.
#9) 110 ar HD J\ YT 5001 ‘ouexorp H ba o1
N
9, e ‘(95 Tow 3 (0] SIH9D-u
9zl (96) °das 1 N_ o (% 10w §) 73V m/w HOu =
(8¢) 110 ! ﬁ/q (9 10w §) 15K[ereD) N
7 skerD) NI
U¢ 8 (BH) AN
. m_Ic -1 ¢ . ¢ €1199y-
60% 09 N O (ba ¢°() duoldY (b2 01) tHN WO _~
ko)
FT=1I01°G9) I+ I bag
SLHN U e ‘058 SHO
e I /O\ + 0 \O\ (9% 10w §) *GLONZ CHNSL @\
SLHN
€TLL=TII'(S9) I +1 bo p
SLHN U9I ‘0Tl $HO
ose n /@\ v \O\ (9 1w () Eagup THNSL Q
SLHN
o)
‘SL2qUINU ploq ay1 £q paipaipul Sa.nNLs 10f $ajqvy ay1 Suipadadd spyd 2y 01 43[4 aSVI|J
RIEN| (%) (S)PISLA Pue (s)1onpoig suonIpuo) dunury Quay[y

(ponunuo)) SANANTY A1dAILS 40 NOLLVNIAVONAAH 'V 214V.],

&

154



eel

sel

o)
[se]

0s¢

orl

111 I
m‘:J\/\ ' _EmU.:J\/ m_IcUéJ\
Z ~ - Z ~
NN * NN T

&

HHO-u NHSL

(19) Vﬂ

1T =111

::mUv: m_:oovt
I /3 P /T

SLHN SLHN

IT=I/ (S M+ 1

THSY-u ETH9DY-u
I J\/ N I J\

SLHN SLHN

0S:0$ =TI/ (8L I +1

HHSO-u SIH9D-u
I /ﬂ/ . I /T
SLHN SLHN
LIEE0S  (S8) or1 001
9:2:L8  (€6) or1 01
811G (8) 001 01
ol mel o () dusp  x

I

\ \ \
N N )

ud ud ud

Y 8¢ ‘.68 SHD
(% low ¢) J1O3Y
‘(9% 10w ¢) [DnVdud

Y91 ‘.68 SHO
‘(% 10w [) HOJL

U1 ‘0S8 SHLD
(9% 10w ¢) JLOSY
‘(9% 10w ¢) [DnVdeud

Y91 %02l SHO
‘(9% 10w ) fxguy

(% 10w X) O*HeHOSL

CHNSL

CHNSL

CHNSL

CHNSL

bot

1 _Emolz/N

by
:Icué/\

155



Y 8T ‘AN VO

sbog

H
8Tt ((S2] N “/z ‘(ba g'1) ANCODU AM ) \@
[ ‘(% 10w 07) HOJL \ N
sha g
N=\ U 8t—T ‘AN VO H
scb (o f\ N (ba 8'1) SNTODUd m ) <®
‘(% 10w 07) HOJL \ N
(0$) 0¢ 001 01 agnd bo p
(00) 0T 0S1 S Ign) HOL (% [ow ) 4ddd
LTy (28] 0T 001 S gn) (9 10w x) %4q$3y CHNSL /\O
(Wouny ()dwer x IskEed (9 Tow ¢) Ishrere) X
SLHN
T
]9  oce 0LT wdrpisourwmye NH
L6 (S6)  0g€ 09T QIedI[1S010q 1sK[eIRD 21007, (bo 1) EHN /\Q
(o) dwog, (req) 4 1sk[eIe) X
HN
s, 0$6 SHD
€€l (08) V@A ‘(% 10w ¢) 103V CHNSL
‘(9% 10w ¢) [DNVdEud
. ba ¢y
e h% S0F1 H
oyl (06) NN ‘(% 10w 01) O°H*HOSL f/Az,z nd >/j
\ \
N N—-N
ud
8D
Suaquinu ploq ay1 Kq paipoipui Sanidnals 10f sajqni 2yl Suipada.ad s1pyd ay) 01 12f2.4 2SV|J
X (%) (S)PIRIX pue (s)1onpoig suonpuo) aurury auay[y

(ponunuo)) SANAMTY H1dAIS 40 NOLLVNIAVOIAAH 'V 214V,

156



6Cl

6Tl

€el

sty

(9¢)
(99)
(1)
(29)

(8%) m u
N
ug
(86) 001 SHD 0T ,E)T
(88)  0S dHL 0 N
(¥h) u AHL 0 m u
(,) dwoy, juoajog ¥ o
0S SHED 0T N
u AHL 0 P
SHY H
001 D 0 u n_\J\
0S dAHL 0 H N
(,) dwoy, Jjuoajog x R d° Sng-u
(€8)
SLHN
08) 09
06) 0°¢
(z6) ST
(#6) S
[CIELUA SINHN

Y $7 M JHL
‘(9% 10w (g) rng-u

4 () ‘JUSA[OS
‘(% 10w X) VAGINLL
(% 1ow Og) 1ing-u

U ()7 JUIA[OS
(% 1ow X) VAFALL
‘(9% 10w (7) rng-u

40T ‘.58 SHO
(9% 10w ¢) JLOSY
‘(9% 10w ) DNV Jud

o0Z1 ‘SHLD
(% 10w O1) COIS/VIN

ZT

()

ZT

L

AHNNg-#

CHNSL

CHNSIN

ko)

bay

157



&

— (0) ANA — 9 £JLOMd H ¢
¢s6 (09 Idng-u NG ] £3L0)d H ¢
v96  (OF) 1dg-u NPHOUnd-H)-9T 0 £3LOMd H ¢
L6 (10 IdPng-u — 0 £JLOMd H ¢
eL6 (o 1gding-u — 0 £JLOMd H ¢
— 0)  "ad[wiNol — 0 £JLOMd H ¢
— (0) D[WINO] — 0 £JLOMd H ¢
616 (#9) IdPng-u — 9 — H ¢
Aoy (99) IdPng-u — 9 £JLOMd H 1
Wl I+I UdA[OS oseq X [SYEEN) q u
)i I » . bag
a N U 9€ 5091 JUdA[0S N
97 N . + izﬁ ‘(9% 10w 9) aseq (9 [ow ¥) CHNuUd B
(% 10w 7) 18K[eIRD) =
oToU
40T 021 ‘AHL bag
621 (+9) td J\ (9 Tow 0g) MOng-1 HNUd N
HdHN ‘(9% 10w o) rIng-u
(09) u SHED 0T ¢
(88) u SHED 0T ¢
(02) u SHED 0 ¢
(88) u AHL 0T ¢
(09) 2001 AHL 0 ¢
(S8) 508 AHL 0 ¢
(16) 1018/~ AHL 0 ¢ ud )T 4 (T ‘IU9A0S H bo x
621 (68) u dHL 0 ¢ N (9% 10w €) VAANL N N
(89) u AHL 0 I ‘(9 Tow (og) rIng-u
dwog, juaajog 4 x
ko)
‘Suaquinu ploq ayj £q papa1pul Sa.4mjongs 10f sa1qoy ay3 Suipada.d S1avyd ayj 01 A2fa.4 aSVI|J
X1 (%) (S)PIRIX pue (s)1onpoid suonpuo) aurury auaN[y

(panunuo)) SANANTY A1dAILS 40 NOLLVNIAVOIAAH 'V 214V,

158



&

0gg 9v6  (0S) 91 0T frgug
[Ya4 Seic9  (96) [ 01 “OIS/VINd
W1 +1 (pouwry X sh[eIe)
ud SLHN
ud
N N + I N +
N N
N ud N
/ﬂﬁ wa
6€1 i N + 1 N
N, N,
N N
616 (59 IdPng-u
— o1 IdPng-u
Gs6  (08) IdPng-u
796 (8L) IdPng-u
9v6 (0L IdPng-u
796 (LL) IdPng-u
9v6 (9L IdPng-u
976 (8h) IdPng-u
86 (09) IdPng-u
Gg6  (SL) IdPng-u
616 (69) 1gding-u
— (0) SHLD

0TI ‘SHO

‘(9 TOW X) 18ATRIRD)

61:8:6€:7¢
91:0C:9¢:8¢C

(1) 001
99) o1

AVIIVIT - AT X

Uyl ‘508

‘(% 10w X) O°HeHOSL

O O v v LV v v v v v v ©

£(3L0)d
HOJL
f3Lo T
f3Lo)g
f0ha
Lo a
£(3LO)PD
OH+*(1LO)?D
O°H-(JLO)ET
£(3L0)d
£3L0)d
£3L0)d

O N

j==fi=~fi=~li=nlienlienfienfijcnfiicnfien e

[o I o BN o\ BN RN o I o NN o NN o NN o R o NN o\ RN o\ |

CHNSL

ba ¢y

; :n—\/\

159



(€9 8y W sL_ A OO oS8 FHD ‘(% 10w ©) JLO3Y 0N
€€l (s6) H N (% Tow ¢) DNV dtud SLHNY
(Wowty ¥ =
Iy (SL) S0 06 HOJL
o1 (16) 50 06 JLO3Y/IDNV(dE(Oud))
1:01  (66) T S8 JLOBV/IONV(d4(0ud))
mr m+1 (@awry (o) dwey IsAeIRD
11 09N I
4 0N *HO
8T + ﬁ”z(@\ ‘(9 1o 6) IsATeIRD CHNSL
SLHN
boy
O°IN . P OPIN
S U9T 02T SHLO
(33 ($L) SLHN ) THNSL
(9 Tow 07) Saguy
=
9 0 001 8HLD ud Y (T JUDAJOS
. CHN___Ud
621 (o) 8 0s JHL \f ud (% 10w 07) VAFINL -
PP % () dway  usajog m ‘(9% Tow () rIng-u -
() ®HD 0T 40T ‘60§ udA[0S bag
61 (§9)  dHL 0 Ud. o~ z\ﬁ\i (% 10w X) VAFNL e G NF
JuaAlOS X H ‘(9% 10w ) rIng-u
(88) 8y 001 01 agnd
(§2) 0T 0S1 S 1gnd HOL (% [ow ) 4ddd ba 4
w10 o 01§ gD id J\ (9% low x) %14s3Y CHNSL N
Wowr, (Hdwar ¥ jsArm) SLHN (9% 10w ¢) 1seIe)
ko)
‘Suaquinu proq ayj £q papa1pul Sa.4mjons 10f s21qvy ay3 Suipada.d S1vyd Yy 01 A2fa.4 aSVI|J
sJod (%) (S)PIAIX pue ($)10npoid SUOTIPUOD) auruy AUV

(ponunuo)) SANAMTY H1dAIS 40 NOLLVNIAVOIAAH 'V 214V,

160



eel

Pel

IA

HSH-u

HS)-u

(88)
(S6)

\Z/ +
N

=

N

SN

O

0V
((22] NHSL
A
N +
N
N
MHED-u NT
THSY-u
A
4

bo 4
U 8 ‘568 ‘duanjol
. . (eR)%
(% 10w ¢) JLOSY CHNSL
(9 10w ©) DNV EYd =
8:TI:LTES 12 911:9z:LS  (€©) 001
Kjuo A ©wn Auo 62 01
IIAMAIA/A THA-A AVIIVIVI AFFT - X
40T ‘408 H ba gy
(% 10w X) OTHHOSL zz”@ UEROU o
N
N
o_U
boy

YSIUIAA0 ‘09

| 0N
SHLD ‘(% 10w §) HOJL \@\ \/\@\
SHNCOS =

161



91:6:L1 - (29 001
N + I N + $€:0:0:99:0:0 (9 0l
N N, INVAMAVIIL AT X
ud N N
ud )
\/«/ /l 907 ‘.08 H bo gl
ud N

661 I N + 1 N ‘(9% 10w X) OTH-HOSL N H@ .~
N N N

TET 6966 (S8) I
—  Awor (18) S
AP I M+D X

bo x
AN VO H
EIA | | + 1 N=\ ‘(b2 8°'1) AINODUd zv
fz ‘ % ¢
(% 10w 07) HOAL N

[Uls)

‘Suaquinu proq ayj £q papa1pul Sa.4mjons 10f s21qvy ay3 Suipada.d S1vyd Yy 01 A2fa.4 aSVI|J

RIEN| (%) (S)PIAIX pue ($)10npoid suonIpuo) aunury auayly

(ponunuo)) SANAMTY H1dAIS 40 NOLLVNIAVOIAAH 'V 214V,

162



“Sur000 weans are yum (15d 0T ‘A 0L) SUDESY SABMOIDIU JOPUN JNO PALLIED SEA UONIOEI AL, /

‘pauodar Jou sem UONEINSYUOD SANEB[AI YL, ,

*suonod ur pappe sem Quoy[e oY, g

‘partodar jou sem plaIk yg, ,

“3ATIEALISP [KOZUSQIP-N‘A SU3 SE PAre[ost sem 1onpoid Sy, ,

(4 1s&eIRD 5)/(30npa 1AN[) UT parmseau st ASHD ,

(- 1sATeIRd (wo)/(dmssaid pue armjeradwd) pIEpUEIS JE SES (W) UL PAINSEAW ST ASHD 4

“a1oydsoune ZQ ue Ul Jno PaLLIEd SeM UOTOBAI Y], ,

el

LTl

0ge

SS6=TI/L (9 I +1 1496 °-051
1TH01 -1 ‘(9% 10w 8°0) FOSHI*HNUd]
I _NEO_U.:/\/ZI:m + 1 J\ (95 o 81) 14PN

UdHN ‘(9 Tow ¢°0) Led

1€ =TI '(8%) I + I
U ZI ‘5081 Puriday

SLHN ud
1 ;m/¥< + 1 é ‘(oprue jowwt /3 [°() Juow-H

SLHN

sec9 (09 oy
og:oL () 91
mr +1  (swiy

SLHN ud i
1 E/L/\ o /\J\ 40T *UaN[0} (9 [ (7) E1u]

SLHN

CHNUd

CHNSL

CHNSL

Iegot U.Q/\

ba
U~~~

[4ls)

163



(0€) tHOug
(0£) ug
(L) ud
(0€) HD-2

(2} 9(CHON®H
(67 HCHD)ONg-u
(02) £(CHD)OPIN
(Y4} E(CHOIN®IN
(2] YCHOINCIN

(81) Id-u
on W bagy
we (8) H N > 00T-0ST (% 14 1) eN THNY U
A “
(z6) 06 1fydeu-g
(€6) 06 YHOOIN-¥
(S8) 06 YHOOSON-
(0€) 06 YHOONW-1
(28) 06 YH°DOPIN-¥
(88) 0zt YHODd-t
(06) 06 ud 9q%D (% 10w ¢) bag
£ =) 06 N"H® O sgun > ASIWLHOPTExdD CHNI-U Y
(o) duray, 1y
m_\wU
9Fvs  (0S) [ AHLAHYD YHOOIN-¥
61:c8 (v [ dHL  fHPDU0W)-¥'¢
01:06  (6L) 8Y AHLAHYD NYHO-¥
Wl m+1  (Pawip 2A[0S v
0L WIRA[OS (% [ow §) bay
lagd | BN E P AL SR radl(soyd-gda(@od)udl HNSIW Y
m\nU
‘Suaquinu proq ayy £q papa1pul Sa.4njons 10f sa1qoy ay3 Suipada.d S1vyd Yy 01 A2fa.4 aSVI|J
‘spod (%) (S)PIPIX pue (s)onpoid suonIpuo) surury Quary

SANHYY TANIA 40 NOLLVNINVOIAAH "d[ 9714V.L

164



4 €S 509 9a°D

(49 L) g~ (% 10w ) p CHNAd-U X
(56) 00 06 baor
0£T () — 09 N> Q%D “( 1ow 1) g CHNAd-U X d
G-wdoL () dway
i /T U 9€ “5001 ‘duexoIp bagi

H
9zl (sL) N ‘(% 1ow 6) 9493V Aiz Y X

(o}
Aﬂ /\ ‘(9% 10w g) T NOW
NOIN

ud .
J\ 44T 058 SHLO H bag
N
‘(9 10w A (0]
a4 (6L) 2/\“ o (% 10w 07) JLOIAdSdl A?/\ U
C d
o
(96) Tl SL o021 “SHLD bo ¢
WHN ud .
sty (s6) €1 SIN /j (% 10w O1) CO1S/VIND CHNY X
(ouwry Y
(z¢) 0S HED-u
(Ly) 0S ng-u
(€€) 0S Id-u [ 9] ‘ouexoyo[o£o bog
T (=) W H N > ‘(% 1ow g) rng-u HNY X
(o) durag, q

165



g6 (59) (T9) <T Udd°("H°D0PN-¥)  dAOD ¥
LL S (T9) ST Wdd"HYDOPIN-Y  dOD
— (1) () T  Wdd*HPDUOPW)-9T  d0D ¥
1901 (6%) (89) <T Wdd"H%O0ud-c  dOD ¥
Aoy () @ ST Wdd"H%O0M-c  dOD  t
— (1) () ST Wdd"HD0PN-C  dOD t
— (1) (=) ¢t fydd  AOD ¥
fwoy (600 (60  <T df(*H%Dd) dOD ¥
1es (18 (88)  ¢T fydd  AOD ¥
— (1) () I [Apukd-q%yd  A0D ¢
18 @ (o I fydd  dOD T
1:69 (06 (€9) I dECHPDO0PN-Y) dAN T
1gs (o GO S0 dECHPDO0PN-Y)  AAN T
Aoy (¢ (€D €0 df("H%Dd) ddN ¢
171 m I+I £ puedry  Qualq  x
ud ud
_— 4 0z “Xnga1 ‘qJHL m bo x
7T m o W+ R (9 1ow «7) puesi| ﬁ u X
m u m u (9% 10w «) Tag[S(auap) ] o
(0] (0]
16t (40 6'¢ S ng-/
oLoe (1) 'y S9 ng-1
ori1s (20 [o4 09 ng-s
Lyes  (09) 0¢ 9 ng-u
I m+1 (wouwry () dway q
ba ¢y
A N a1 189U (95 [ow O[) BN THNY X
q .
‘Suaquinu ploq ayy £q papa1pul Sa.4njons 10f sa1qy ay3 Suipada.d S1vyd ayj 01 A2fa.4 SV
s (%) (S)PIALA Pue (s)1onpoid SuONIpuOD) surury auary

(ponunuo)) SANAYY TANIA 40 NOLLVNINVOIAAH "g[ 414V,

166



QL) (L) o1 fydd
=) (= ¢ JdaHdId
on © ¢ soyd-19a
(6 () ¢ SOHdINVX I 1
m o s ddda Uud ud
=) = s 4ddd = 4 8% 0L SHD
we () (—) ¢ 4ddd N + N ‘(% 1ow x) pues|
(00 @) ¢ soyd-ada ﬁ w ﬁ u ‘(9 10w §) TAG[H(AOD)UA]
1 | x puesrp o o
rrer (€8)  (6L) 9 AHL 002 vddild ¢
Sl (68)  (28) 9 AHL 001  vddild ¥
189 (8L (98) 9 AHL S vadid ¥
ro (o (@) <9 AHL ST dong+t ¥
rzo (@ (9 ovl SHED  0C AgH ¥
80 (@ D ovl SHED 01 AgH ¥
Ly (€9 (o 9 AHL 01 gl ¥
res 18 (8%) 9 AHL  — — ¥
1T (59 (€9) 9 AHL  — — ST0
W1 M O+1 ()dudl jusajos &  aanppy X
Ud ud 4 ()7 ‘JUSA[OS
_ ‘(9 Tow &) aanIppE
(944 m U + I N + 1 N ‘(9% 10w ¢) tydd
ﬁ u m u (9 10w §°7) PAG[AA0D)u]
() 6}
— (1) (1) ST dddd  dOD
Auoy  (81) (L [Srd ©Nd  dOD
— (1) (1) ST f(1H%D-2)d - oD
Aoy (19) (99) ST fng-u)d  AOD

A S R

ZT

L

ZT

L

ba 1
3 Ud

167



(96) S
(08) 4 ud
(+9) I 5001 ‘auexorp m
874 or) o N (% 1oWg) s ﬁ u
(@) sTo ﬁ u
_ o
(1) Quiry, o
@ (D 01 HOJL  soyd-gdd ¢
) (€9 01 HOIL L Addd ¢
(@ (€9 0l HOIL L Hddd ¢
(T S 0l HOIL L adda ¢
(€ (19 0l HOWL I drad - ¢
) (9¢) 01 HOWL +I1 fudd ¢
@  (96) 0Ol HOIL L ddda ¢
=  ©® o1 vdlL L ddda ¢
= = — - L ddda ¢
® (= 0l HOIL — — <
@  (06) S HOIL ¢ ddda ¢
1§ 1 z poy & puesry  x
W ud 4T 5001 ‘duexorp
J\ ‘(9 TOW 2) proe H bag
0z I N + 1 N ‘(9% 1ow &) pues| ‘(9 [ow x) ﬁzu X
ﬁ u ﬁ u [CATreIAmou)(aod)ny] o
(0]
(0]
8D
‘Suaquinu proq ayy £q papa1pul Sa.4jons 10f sa1qvy ay3 Suipada.d S1vyd ayj 01 A2fa.4 aSVI|J
Sy (%) (S)PIALA Pue (s)1onpoid SuonIpuOD) surury auary

(ponunuo)) SANAYY TANIA 40 NOILVNINVOIAAH "g[ 414V,

168



€€C

v

(L9) suexolp oz VAN OI YEAD0%0)Pd
() SHYO 0T VAN 01 YE40D0%0)Pd
(61) Quexolp oz VAL OI YEAD0%0)Pd
(o) Qwnmor oz  HOJL 0I “*400%0)pd
(L) Quexolp oz  HOJL OI YEAD0%0)Pd
()  ouexop  — — o “t400%0)pd
(r) euexolp oz HOI ¢ YEAD0%0)Pd
(pL) Luexolp o]  HOJIL S  YGLO)AddA)P
(1) euexolp oz HOIL 0 YEAD0%0)Pd
(9) euexolp oz HOIL 0 P(fydd)pd
(1) oeuexorp — — 0 Y10)ddda)rd
(1) euexolp oz HOIL 0 -

JURA[OS £ PRV X um\ﬁgmo

/T.(E
N
()
(09) 4€01 a9
(09) 40S€ €9
(6) 00€ €9
(LL) 0zl €9 ud
(99) 09 €9
(z¢) 0¢ €9 N
on S 9 m u
(utwn) owrry,  IsATeIR) o

U T “50T1 WudA[08

(9 10w £) proe

‘(% 10w X) dddd
(9 10w ¢) 1sATRIRD)

2001 ‘duexotp

‘(9 10w ) IskeIe)

C

L

ZT

ZT

J

)

169



ud
(28) JAHL 4 G ‘508 udA0S m
2T (18)  ouexoyo[dokd N (9 [ow ¢) rng-u /\FE
JUIA[OS
ud
H bag
N
e (18) 0002-0ST (% M 1) BN ud
N X~
‘ “QUBXAYO[IKD
ngu o~ _ud 491 %08 ol
vTe (L) 5 x ‘(9 Tow ¢) rng-u SINHNNE-U
(%) 9] uexayopho  OITHOD-u
(Ly) 91 QUEXAYO[OAD id-u
(89) ¥ 4HL " ud
aNT O . .
veT  (LS) € QUEXAYO[IAD " AN 508 “WIA[0S (9 [ou §) 1Ing-U HN®Y
[CIRLUAS UAA[OS d
(6€) S ug
(89) S CHOHOOPW 20T °a®d
N ) .
44 (LY) 8L " AN (% 10w ¢) VATNL HN®
() swiy, q ‘(9 10w §) A(SIWLINYT
(96) LOT u S 0 ¢
(19) (43 0T T 0 ¢
(89) 1L€ u S WO T ud
(29 1 0Tl S THD T x 9a°D (% 1ow ¥) VAL H
th (L) Lol ¢ O (% 10w ) A(SWLIN'T 62@ X
(@) ST N1 S WD 1 az\w z
(@owry dwnp x Z u 7 85
‘Suaquinu ploq ayj £q papa1pul Sa.4njongs 10f s21qvy ay3 Suipada.d s1vyd Yy 01 A2fa.4 SV
'spod (%) (S)PIPIX pue (s)1onpoid suonIpuo) surury Quary

(ponunuo)) SANAYY TANIA 40 NOILVNINVOIAAH "g[ 414V,

170



ore

81:C8 1P 11

e

(8)

YTOL=T1/1 (1) I+ 1

ud

=

Ao

8I:T8 1P I

~

o

X

o

4

=
Ay

C

ud

o @ (v S9 AHL
= @ (= 0S1T OSINA
cn @ (9 0ST dIAN
or) @ (€0 0S1 VINQ
o @ (6D 01t auexorp
66) (S) (29 011 SHLOD
= @ (= 08 NOPIN
L) @ (g9 9 AHL
m 1 1 (,) duoy,  udA[OS
ud
(374 m o~ o+ N + 1

. =+ + <+ + <+ <+ <+ 2
\,:
A

U +T 5001 “ouexoIp

‘(% 1ow 01) HOJL

(% 10w £) dddd ‘(% [ow )
[CATRIARew)(AOD)NY]

Y TL oSL (% 10w §)
ragl(soyd-gda(aod)ud]

4 0T WRA[0S (% [oW §) Eydd
‘(9 1ow ¢'7) Y440l

ZT

0" o
-/

9TyL 1P

H
N

bog
X d

boy
-l

box

/\:m

171



Y 0T ‘AHL (% 1o ) 1shere) (ba x) CHNUd

0T ‘001 SHLD

‘(% 10w 7) 96 (b2 7) THNuUd U
oGTI due0
‘(aurrue jowrut ()z/3 7°0) boag
co1s/LolINTNE] “HNUd X Ud
/VAL/AC0D*AD)(AddPd
49001 *HD
‘(9% oW O7) proe
‘(9 10w ) puesi| SHNUd U
‘(9 1ouw 7) 1shere)y
UHT 001 SHLD bagt
(% 10w 07) VAL (% 10w 7) 8 “HNUd X Ud

80

‘Suaquinu proq ayy £q papa1pul Sa.4jons 10f sa1qvy ay3 Suipada.d S1vyd ayj 01 A2fa.4 aSVI|J

(66) 0Tl 01 Jong- ¢
(96) 0Tl S Mondg- ¢
—) 001 01 00 1
—) 001 01 eNong-, |
—) 001 01 rjong- |
(s8) 0Tl 01 Mong-s |
(69) ocl 01 ftod®I/rIg-u |
Lee (—) 001 01 ring-u | ud
(o) dwoy, A 1sL[eIe) X smIZ\/\
ud
1434 (06) /T
UdHN
ud
66T 06) /T
UdHN
(89)  vdAL 8 fydd Y¢400%0)pd
(80) — 8 fydd Y¢400%0)pd
(66) HOJL ¢  dddd Y¢400%0)pd
(8L) — ¢ ddda Y¢400%0)pd
(€8) HOIL — — P(fydd)pd
L9)  vdL — — P(*ydd)pd
(=) - = — P(fydd)pd ud
s (96) @ — — —  YLO)P(IddQ) J\
poy x  pueSry 1sK1e1R) UdHN
ud
0et (1 J\
UdHN
‘spod (%) (S)PIRIX pue (s)1onpoid

NIl surury Quary

(ponunuo)) SANAYY TANIA 40 NOLLVNINVOIAAH "d[ 414V],

172



geT

el

(43!

09:07 =II/1 (SO I + I

ud 20T OIS
L e 1 /T ‘BLONNING] “GLO)Pd
UdHN
€€:L9  (86) T 051 S
9¢h9  (86) 4! 0S1 S
$€:99  (L6) 9 0S1 S
€89 (09) € 051 S
eviLs  (86) 8t el S
9¢H9  (98) 9¢ el S
Se69  (28) T Sel S
1€69  (€€) SI Sel S
LS9 (09) T 0ct S
€89 (0D T S0l S
€89 (T8) T el 14
0g:0L (L) T Sel T
w1 m+1 (pouwry ()duep x
HN
ud
1 + 1 J\ SHLD ‘(% low ) TH
UdHN
ud
69:0€:S = TI/I/L “(61) TIT + I + I
I I 1
w W PTI 0L
Jﬁ + J\ g~ (9 Tow 01) YTHNUd

UdN UdHN (% 10w 1) [DUIAHdd)]

CHNuUd

(ba ) THNUA

(ba ¢) THNuUd

173



(16) .07  %4d["(NOtHONDI 01 ¢

QL) M 9dI"(NDtHOIDI 01 ¢
) M 94d'HN 01 T
(9 M %dI"(NDEHOID] 01 T
Fs) M Ad 01 Tl
1sc (1 M — 0ol TI

(=) 1 9dIMNDEHOIND] 0
dway, aanippy 4 X

i 85:CS =TI/I (S8) I + I

ud
a ud
6¥C + \ﬁ
N
HN H
£l

I 89:C€ =II/1 (89 1L +1

ud
ud
L¥T d + L/
N
THN H

J\_E

Tl UYd“OSHN

auexolp
‘(9% 10w () 2ADIppE CHNCOSud
(9% 1ow §) £(31O)Nd
(ba7)
g £l
49 ‘508 ‘weau
‘(quadye [owrwr [/3W O0¢) VL ~
CHN
|
. . . (ba)
U € MIN S0LT SHLD A
‘(% 10w 07) FIOLL
HN

ud

&

/\_E

8D

‘Suaquinu proq ayy £q papa1pul Sa.4jons 10f sa1qvy ay3 Suipada.d S1vyd ayj 01 A2fa.4 aSVI|J

Sjod

(%) (S)PIRIX pue (s)1onpoid

NIl surury

(ponunuo)) SANAYY TANIA 40 NOLLVNINVOIAAH "d[ 414V],

174



8T

9¢T

8¢CC

6CC

6¢l

1ey

Iy 2

oo H

A

99) 01 H °IN
(s8) ST N‘H H
(18) 01 H H

(uw)owny 4 A

()

(69)

Se:59
€1:L8
171

06) H
0S) oI

(€9) H

d

) N__Ud

d
SN
d ud
H N N
ud

|

09) oot

1) o1
nm+I X

Ud

N

Ud
noo AT

o Ud°OSHN I

208 ‘ADA
(% 10w O 1) OPHY+£1D°4

208 ‘SHLD ‘(% 10w ¢)
Y(JLO)PA(SOHALNV X g ~7)

MIA ‘(b2 1) S[ond-

Uzl 50Tl ‘dIAN

‘(9% 10w (07) O*HsHOSD

Uzl 08
‘(% 10w X) O*HeHOSL

Y91 ‘0TI ‘@uano)
(9 10w §) YAGSY (% oW §) L

A N°O
N_._zH H

SINHNUd

(bao1)
Be
AHN

AHNUd

CHNOSUd

ud

{

baor
/\sm

Ud

{

ba g1

X

678

175



(88) L ¢ U40D%0)pd  [Ayydeu-|
#9) 4 0 P(tydd)pd  "HOD®ADY
(89) L ¢ U4DD%0)Pd  HYDPNC
(8L) L ¢ U%4DD%0)Pd  THDOPN-+
(€6) 4 0 P(tydd)pd - "HP°DON-¥
(66) L ¢ U*40D%0)pd ud w 2001 SHLD ‘(% [ow () proe
Iec (€8 7 0 "tuddrd ud /j (% 10w ) 4ddd CHNIY U
(y) owry, x 1sk[ere) 1y IVHN ‘(95 oW 7) I5KT0ID
(6£) 81 001 T ddda D
(s8) 81 001 T dddd 0N
an 81 001 T dddd H
(69) 81 001 T dddid H
(—) 81 001 T ¥ddd H
(26) 81 001 T dddd H
(06) 0T 08 FAE 1 (e H
(s0) Ic 09 T dddd H
(o1 81 001 S0 dddd H
(o1 81 001 ST0  Addd H
(ouwny, (o) dwoy,  x 1 d
W q 380U (9 [OU X) ¥ bagy
Y€T \ﬁ GLOOTH(NDIN(DPA] XU
N ZHN
661 (S8) 4 REo)
1€:69  (08) € REo)
1:66  (€6) S N0
Wl I+1 (o q
bag
508 1edau
6vc 1M Ud + 1 L/ ‘(auay[e [ownw [/SuW (¢) VdL X Ud
ud” N q N o
CHN o H

8D

‘Suaquinu proq ayj £q papa1pul Sa.4njongs 10f sa1qoy ayy Suipada.d S1vYd ayj 01 A2fa.4 aSVI]J

Sjod

(%) (S)PIPIX pue (s)1onpoid

SUONIPUOD) surury Quary

(ponunuo)) SANAYY TANIA 40 NOILVNINVOIAAH "d[ 414V],

&

176



144

LET

I

et (19 — S <1
T (L9 — ST ¢l
19T () — T <1
19T (€L VAdNL ¢ S
s (@9 VAL ¢ I
19 (p)  ouemeds-(-) T S0
1:0c  (L9) VAdNL T S0
Wl I+ aamppy & X
_E/\/zm\/\i PR __m:z\/\é
(L) o1 YHODOV -1
A18) 01 YHODOV-¢
68) 01  "HP°D*HO'HOOH-+
(98) 0 PH2DOONH-+
(T o1 PHODON-+
[ PHODON-¢
(L) o1 PHODON-C
[ YHODO O+
(T6) o1 YHDD0M-¢
(6) 0l YHDDt0M-T
(T6) o1 YHODOOH-¢
(88) 0 YHODSOIN-F
(G YHODSIN-T
(16) 0 PHOONHV-¢
IVHN ud
08) o1 YHPDOH-T /j
X Iy

2021 °a’D
‘(9 Tow ) aAnTppE

(9% 10w €) Y(SINLINI'T

T 5001 “ouexorp
‘(% 10w X) HOJLL (% 10w 7)
JLOL(AIE-cWPA(SOHAINVX)]

CHNuUg

CHNIY

ud

&

bag
X Ud

177



&

(I 0T HOWL ¢ ddda Y¢400%0)pd
(99) ¢  HOJIL ¢  SOHdINVX Y¢400%0)pd
® — - — — YILONENDAN)PA(AdID]
(I6) 01  HOIL — —  WLOENDNIPA(SOHALNVYX)]
oL — - — —  WLOIENDNIPA(SOHALNYX)]
w — - — — “JLO)Pd(ddd @)
= — - — — OPA(SOHAINVX)
(€6) 0l HOIL — — “JLO)Pd(SOHAINVX)
[Q5) - — — “JLO)Pd(SOHAINVX)
(=) o1 TAgH — — —
(—) 0l HOIL — — —

£ POV X puedr 1sh1e1e)

ON
LT L/
ud” N
H
66:1  (68) 9 08
1:66  (28) vl St
o1 m+1 @ouwry (o) dwdg
ud
SN
N ud
6¥¢ )i + | #\
SNHN
AN

N ud
€T (TL) ud- J\

40T ‘5001 ‘duexorp
‘(9% 10w &) proe ON
‘(9 [ow x) puesi|
‘(9 Tow 7) I1sh[ere) THN

jeau

‘(auad[e [owrwr [/3 0¢) VL (bo 7) sSNHNUd
U 81 ‘6001 Ieau
(% 10w 7) CGLO) SINHNUd

[(OTH)(NDPNIPA(AddD]

bo
X Ud

178

Ud

{

bag
U
8D

‘Suaquinu proq ayy £q papa1pul Sa.4jons 10f sa1qvy ay3 Suipada.d S1vyd ayj 01 A2fa.4 aSVI|J

‘spod (%) (S)PIRIX pue (s)1onpoid

NIl surury

Quary

(ponunuo)) SANAYY TANIA 40 NOILVNINVOIAAH "g[ 414V,



“
N°O 208 ‘ADd N°O
H A
8T (0¢) ud. N (% 10w O1) OTHY+ 104
/ﬂ CHNOD
0

i m “ U +T ‘5001 ‘Quexorp N ud
el (LL) /ﬂ /ﬁj (% 10w 1) HOJL /:\ U4
o 0
616 =TI/1(C9) M +1
NO
ND 122 G0€T SHEO NO bay
LY LR + I “ L/ ‘(9 1o () "IOLL U
ud m o
(6) 0l HOIL ¢ d4ddd JLOLUATE-W(AoD)Pd]
=) — — 2 4ddd JLOL(ATE-W(@0D)Pd]
@ — — 2 ddda JLOL(ATE-W(@oD)Pd]
D 0 HOWL T dVNId JLOL(ATE-W(aoD)Pd]
=) — — 2 dVNId JLOL(ATE-W(@0D)Pd]
© — - 2 soyd-g4a JLOLUATE-W(aoD)Pd]
@ — — 2 Adda JLOL(ATE-W(@0D)Pd]
(9¢) 0l  HOI T  SOHdINVX JLOLUATE-W(AoD)Pd]
98) — — T SOHdINVX JLOL(ATE-W(@0D)Pd]
() ¢  HOIL — — P(fydd)pd
(—) 0T HOMIL ¢ JAdd1a “t400%0)pd
(0D ¢ HOWL ¢ soyd-gda Y£400%0)Pd
() S  HOIL ¢ JVNIE “t400%0)Pd

179



@) o0 ol 4
(86) 01 oI 4
Le) s ¢ 4
€6) 1 I 4
oL or ol 1
(T o1 or SO 4 81 ‘6GL duexolp
) SLHN ud . -
9T (€L o1 0l STO J\ (% 10w 2) JYNIE-(+) (b ) THNSL X Ud
L x (9% Tow &) TGLOIND
(99) S0 06 SHLD (% 10w §) JLOSY
SLHN ud . )
S8 (19) vl [$3 /j (% 10w ¢) DNV [dH(OUD)] CHNSL
(@) owry (o) dudy,
4l MIN 0T HDd
SLHN ud . ~
20T (€p) /j (% 10w §) JLOFY CHNSL
‘(% Tow ©) DNV ud
(86) »S0 06 SLHN W
6Ty (¥9) 4! S8 J\ SHLD ‘(% 10w §) JLOSY CHNSL
(@)ouny  (,)dwor
bo ¢
SLHN ud . .
vEl (0L) J\ oS8 “SHED (% 10w ©) HOAL CHNSL U
ud
J\ U ‘o0l m bag
NC ‘ CHeHOS N N
ovl (89) N \z (% 10w 0[) O*H*HOSL % / X Ud
\
N \Ai ud
ko)
‘Suaquinu proq ayy £q papa1pul Sa.4jons 10f sa1qvy ay3 Suipada.d S1vyd ayj 01 A2fa.4 aSVI|J
SJoY (%) (S)PIPIA pue (s)1onpoig suonpuo) aunuy auary

(ponunuo)) SANAYY TANIA 40 NOLLVNINVOIAAH "d[ 414V],

180



1 ug o+

CHN
i
z\/\é

144 +
L
d d

09) ug
ove (€9)  tH%D-u
d
#9) I ug
44 (09) 6 ud
(1) owry, |
6LT 08)
() 0TI  euexolp f1ged
(1L) 0TI~ Quexop  OTHY«E[D
(Lo .08 HOA  OHY+f1D2d
(€D 09 AHL  O%HY9+ 1024
(=) u DA O%HY-£10°d
(€L)  .0TI  Quexorp 0%
(89) 0TI  euexolp  £[)aq pAyue
(—)  .0TI  Quexop TonveN
8¥CT (—) u WOa fonveN
dwoy,  juaAjo§ 1skere)

&

0:1:T (66) S91 09 09N
STIET (66) Sl St H
W/IT MI+I+1 (ol () dwoy, d
9a°D (% 10w 7) VAFALL
z\/\é 0 )
H (% 10w T) YNNI
1 8% ‘508 “Quex0Ip
‘(% 10w 01) HOJL
o™ (g 0w ) ddda (o ow o)
9 -
W [E(AieiApou(@oo)ny]
0TI °a’D
d .
e~ (% 10W §) VATNL
E)
W ‘(9 10w §) ASWLINIT
YT 501 “dHL
SLHN_ _ud . )
#\ (9% 10w §'L) T (% [ow §) e
SIHN _ _ud

v

87 TS =TT (60 I + 1

ud
9z I /ﬂ/\ +

ud

SLHN ud

v

JUIATOS ‘(95 Tour ()] ) IsATeIeD)

Y81 *5SL ‘duexorp
‘(9% 10w 07) HOJL

SHNY X
ba
SNHNY -l
SNHNY

(ba ¢) THNSL

(ba ¢) CHNSL

(b2 7) CHNSL

181



U 0C1 ‘duexorp

89 T ¢ u ‘(% low o) HOJL u bo x
[4te I v 1 V\z@@ ‘(% 10w 01) Adda HN X d
X ou ud ‘(9 10w §) A:JDD 0)Pd
Uzl o001 $HO
O\ ‘(% 10w 07) HOXL 0N
6911 ((29) \ﬁ \@\ ‘(% 10w €) 4ddd U
N x ‘(9 Tow ©) YAEADD 0P oNHN
bag
g § T =
SS (s0) gy 200051 (% W 1) BN HNng-u U
ba 1
d e > ing-
65 (12) N?m.sz\/\: 40S ‘50S ‘(% [ow 07) eN HNg-u X d
ud 4 T ‘duexorp
/j . H
(T 0cl ud (% 10w 07) HOJL N
€€T (£9) 011 D0 N ‘(% 10w 1) Addd m u
(o) durag, o (9 10w ¢) Y(ADD0)Pd N
N A
A
(¥9)  THOOMD ¥ U ¥ 506 duexoIp ba
IVOOHN _ _Ud | HN 1y 4
1sT (rS) ud /j (9% 10w O1) 24d[*(NDNIND] J_\ XU
v ‘(% 10w 01) "GLOJH 0
ko)
‘Suaquinu proq ayy £q papa1pul Sa.4jons 10f sa1qvy ay3 Suipada.d S1vyd ayj 01 A2fa.4 aSVI|J
SJoY (%) (S)PIPIA pue (s)1onpoig suonpuo) aunuy auary

(ponunuo)) SANAYY TANIA 40 NOLLVNINVOIAAH "d[ 414V],

182



1691 (08)  (s¢) PHODED-¢
Awoy  (¥9)  (L©) PHODON-¢
fwoy  (sp)  (19)  "HPDOPN-CT
rer 69 (99) YHODA+
I m I+I Iy
ud ud
K X
€vT m o~ W+ mzu + Hﬁzu
N N
v v
Ud o~
0re (s9) 8
J
0€1 (o) m zu
N
osog

Y 0T ‘xngor
AHL ‘(% [ow §) fydd
(9% 10w 6°7) TAG[Ya0D)ud]

Y42 5001 ‘OuEXOIp

‘(% 10w O1) HOJL

(% 10w L) dddd ‘(% [ow )
[C(Arei&ypoun(@oD)ny]

4 S 0Tl
IHL (% oW §7) HEN

ZT

[

20g

ba
X Ud

ud

&

183



61T (Ly) O N
. bog H
81T (68) H N W (% 10w ) BN N
a o AN £ N
TN w ud Y6l ‘.0zl 9a’d . ud
o @D X< + (19 L/ A~ (% 10w 7) VAL J\
U ud N ‘(% Tow 7) ASININIT HN
66:1  (S6) 9 08
166 (8L) vl St
I m+1 @ouny () duay
bag
jeoU
6v¢C 18 + I (oua[e [owrw/3uw (0¢) V4L
NH
ud HN J\ THN
ud
= 06 dHL 0T ong- Ud
(66) 06 dHL 01  vIng-u x IS
(83) <8 ana o1 rmgu N m u
(ev) 0cI auoniy ¢ ring-u m u 4 0T JudA[0S N
9ct (99) 06 suexay ¢ ring-u N ‘(9% 10w x) 15k [ere)
(66) 06 dHL ¢ vIng
(66) 06 dHL §T  vIng- w
(29) 06 dHL T vIng-u i X
(o) dwoy, ueajos ¥  IsA[EIR) g
8
‘Suaquinu proq ayy £q papa1pul Sa.4jons 10f sa1qvy ay3 Suipada.d S1vyd ayj 01 A2fa.4 aSVI|J
s} (%) (S)PIPIA pue (s)1onpoig suonIpuoy sulury dualy

(ponunuo)) SANAYY TANIA 40 NOLLVNINVOIAAH "d[ 414V],

184



16¢

Sve

16¢C

L9) uwgd O & U T *509 ‘ouexorp
9L W D 20 m (9% 10w O 1) %4d["(ND2IN)ND]
(T W 19 Jﬂ ‘(% Tow 01) "(GLO)H
Al ©
(€9) ovl T SN 4 Y $ ‘ouajAsouwr
(€9) ozl I'l OW  ng-u m (% 10w §) dE("HODAD+)
(o) duroy, ¥ q /w\ (9% 10w §°7) Y[(CHO=DH)“1D\]
(#9) 09 QLOMH 19
(1L) 09 QLOMH 1D
(18) 09 YQLOMH 4
(6L) 09 "QLO¥H H
(€L) or "QLOMH H
() or Griomd  H
(It) or fJLONA H
(8t) or f310a  H A
(8%) of £JLOPS H Y 7 ‘ouexorp
() or fGLour  H (% 10w O 1) *4d["(NDN)ND]
(€9) o fgrord  H N__o (9 Tow O1) 18KeIe)
(o) dway,  sAEw)d Y ﬁoﬂ%

HN Ozd

HN ng-u

bag
!
A
8
box
|
A
6787
bog
A
A

185



O (¢ S SL O
w (80 S Osud oI
(€©) (09 S zq H
e (09 S SL H
Sy (€9 S osud H
(To)  (€9) € (0)OHO=HD H
1o (oL € otoa H
i 1 () oury, P2 B |
bo ¢
A 1 A I |
46,08 “[radIININE] i
(4372 + ‘(ouady[e [owrw/S 6/ () CHN A
BN dHN GT-1sApequIy S

|84 [(22] 1T ozl — dd ST SN

1:L (¥S) 61 ozl VAdnL ug | AN

Aoy (y¢) 44 oct — dAd ST O

e (9¢) 61 oct VAdnL ug I O

Aoy (09) 881 u VAdNL ug | )

Aoy (gg) I oct VAdnL ug [ D

197 (@) ST oct — dd ST H

1:8C  (09) [S0) oct VAGANL  dNd ST H

Aoy (%) €11 oct VAdnL ud 1 H

|84 (89) [SXY ozl VAdAL ¥ | H

o T:€1 (8L) 61 oct VAdANL  dNd S0 H

o + Wl m+1  (Wouwry () duwdy  oAnppY A X 4

AN
box
| 9a°) ‘(% Tow 7) aAnIppE A
a4 1 ‘(% 1ow 7) A(SINLINI'T CHN A
AHN X .
Suaquinu ploq ay1 Kq paipoipui SandnAls 10f sa]qni 2yl Suipada.ad s1pyd ay) 01 12f2.4 2SV|J
REX| (%) (S)PIPTA puw (sponpoid suonIpuo) sunury duary

(ponunuo)) SANAYY TANIA 40 NOLLVNINVOIAAH "g[ 414V.],

186



0re

£€C

€ey

(18) 001 ddda 0 fHD%IN-CT
(1) 001 Add1a 0 "HDMOY
(L) o1t Add1Ia 0 "H%D%MD€
(TL) 001 ddda 0] YHDPN-¥
(16) o1l ddda 0 "H°D0°N-¢
(#9) 001 dddd Nud ud
06) 001 ddda NOfong- ud
(16) 001 ddda HO ud
(96) 08 ddda [¢) ud v 4 7 ‘ouexorp
(o) dwoy,  puedry Z v x (% 10w O1) HOJL m
N ‘(9 Towr 1) puesiy ‘(g [ow ¢) m u
m u [E(ireiimow)(@oD)ny] .
Z
(6L) 001 [Ayydeu-g
(§19] oct FHODIN-#'C
(81) ocl YHODHOD v 4 47 ‘auexorp
(19) oct YHODHOD-¢ /j ‘(% 10w (07) HOJL m
QL) ocl YHODOIN-¥ N (% 10w Q1) Addd
(sL) ocl ud m w (% 10w ) Y(E1DD%0IPd ﬁ ou
(o) dway, Iy (6]
(61) L 15T D
09) T v) T
(S9) I R 509 Jeau H
(S6) T e) 1 (9% 10w §) YUASWILININ u A N
(ouwry, N U @
)

bag
/\\—<
01-85
bag
/\\—<
T8y
D

187



I 1:09 (40} PHODUdt
(8¢) 1978 (62) [Ayydeu-g
6)  1:501 (€2) PHODD-€
66) 1T (16) YHODIN-F
QL Iy (9L) THODON-¢
(74 B S 4 (€€) THODN-C
08 11T (1L FHO2DUOPN)+'€
Uy 1y (29) YHOD02N-+
(c8)  TIge (6L) YHODA+
(Te) LS (8¢) PHODID-¥
(¥8) L€ (88) ud
1 1)1 m+I v
1y Iy
_ 4 07 ‘Xnpa1 m bay
€T m ~ v+ LR SN “AHL (% 10w §) *4dd mu Y
ﬁ u ﬁ u ‘(9% 10w §'7) TAd[Uq0oD)wdl o
(0] (@) NTmU
1ceL (Tl st ) SN
srieg (1) 8t 0 O
07209 (8%) L o o]
$1:98  (8S) (43 Nud H
796 (€9 L Noog H
Le€9 (LS L HD H
k| k| sz (1L 4 o) H
mw mw Wl m+1 (@owry z K|
bo
0L SHLD (% Tow ) 5 N
e it L | rag[(soyd-gda)(o)ul m u
=
N N “
) )
‘SL2qUINU ploq ay1 £q paipaipul Sa.nINLs 10f $a|qvy ay1 Suipadadd sppyd 2y 01 43[4 aSVI|J
RIEN| (%) (S)PISLA Pue (s)1onpoid SuonIpuo) duiury

(ponunuo)) SANHYY TANIA 40 NOLLVNINVOYAAH g 414V,

&

188



0¢l

(86) u 0c T YHOOUd-
(+6) u 0c T [Apydeu-g
(69) M 0T T YHD®ID-¢
09) 0T 01 1 THD®ID-¢
(96) " 0c 4 YHODON-+
(S6) 0T 0T 1 YHODON-+
(SL) o9 o1 1 YHYDON-+
(Ly) " 0c (4 YHYDON-€
(SL) o9 o1 1 THODON-€
(66) u 0c T YH°DO0INb
(T6) 0TI 0T 1 YHODOON-+
(1L .89 o1 1 YHODOON-+
(L8) " 0c (4 YHODI-¥
I 0L 0T 1 YHODI-
(S o9 o1 1 YHODI-
(LS) 0T 0T €£0 YHODA+
(1) H 0c 4 YHODIg-¢
o) o9 o1 1 YHODIG-¢
(69) H 0c 1 YHODIG-T
0€) o9 o1 1 YHODIG-T
(09) M 0T T YHODID-¥
(€9) 0T 0T 1 YHODID-¥
(88) o9 01 1 YHODID-¥
(s8) M 0T T PHODID-¢
(88) .0T1 01  S'1 PHODID-€
(08) u 0c T ud
F6) 0T Ol 1 ud

dwoy, £ X v

U+C IHL (% [ow &) rng-u

ZT

Y

189



SINO 8TTL=T/M" (T I +1
€8:L1 P 1T +
AN
SO €6:L P ba 4
U8t ‘0L (% 10w O1) N 0N
¥ €8:L1 P 1 radl(soyd-gda)(aod)udl
99
X
D
U LET *0T1 QD H D
. N
44 (9¢) (% low 7) VAdNLL
N ‘(% 10w 7) ASWIINIT X
L )
(8) YHDAY  Apydeu-g
(L6) ud  "HPDINE
(L) YHOOAv  THPD0N-¥ W
I
(86) "H°Dd-¥ "HPDID o
(68)  "HD*D€ ud U LI 60T ‘AHL N
92z (66)  "HPDAN-€ ud N ‘(% 1ow ) VIng-u ﬁ u Y
(S6)  "H’DON-T ud m u 71
(66) "H°Dd-¥ ud 7_~ AV
AV v AV
NTwU
‘Suaquinu proq ayy £q papa1pul Sa.4jons 10f sa1qvy ay3 Suipada.d S1vyd ayj 01 A2fa.4 aSVI|J
SJoY (%) (S)PIPIA pue (s)1onpoig suonpuo) aunuy auary

(ponunuo)) SANAYY TANIA 40 NOLLVNINVOIAAH "d[ 414V],

190



® @ ¢ o0l
19 @ T O
(= =) ¢ d
(= = ¢ H
n 1 A
" | ! q SOFT SHLO P ¥
we ‘J\.\ t  ydHN J\@\ (% 10w 07) OYd-"AgH “HNud
X
HN
YLTTY (€6) 14 SL
§9:01:6T () 8 St
“HN m O SE8ILS (€8) ¥ Sy
O O 4 01:¢:L8 (€) I Sy
O/ M+I+1 (Wouwry () duy
II O°IN I O°IN 909D (9 10w ) O]
Tl +  ydHN 094" (*4°D)d*HNUd (b27) THNuUd
X
SHN
(8L) SL oug
(29) sL  O°H®D
(99) sL O
(09) Ee) o
(s SL o
(€8) SL A
(08) OO W SO o U$T W WOd A
[4%4 (08) 29D O (% 10w 07) SAN CHNZ A
(L) OO O X
Nm o ZdHN

191



&

Auoqr  (12) ! oSt
I .
D 0N 09:0r (28 S u
w1 m+r (ouwry duwsp
4 bag
! O
HN u °a%D (% 1ow g) k¢ O
wl D N 099" (*4°2) g HNUd
X
HN
8D
Uzl 5001 SHLO
(§9) ¢ UCOD*ADPd  IAyydeu-g uﬁ W (% 10w (07) HOJL
e (€9 0 "(*ydd)pd ud ud” J\ (% 10w ¥) 4ddd SNHNUd Y
X 1sK[eIRD) 1y ‘(9 10w 7) 1sKe1e)
N_le
@ oy (© ovl 09de'4gdH S O
@ 19 (@ ovl 09de'4dH T O
@ 19 (€0 oyl 09ds"4dH ¢ qd
@ %9 G0 ovl 09d«"4gH 01 H
& (@) D ovl HOIL ¢ H
I @ a9 (9 091 09de'ddH ¢ H
HN d
@ @) o ovl 09d"4gH ¢ H
N
@ €D O ovl 09de'dgH 1 H
m 1 1 (o)dwag POy X A
)i 1 bo
d q SHLD (% 10w () prov q
we +  ydHN ‘(9% 10w 1) *udd CHNUd
‘(9% Tow ¢'7) YAd[S(d0D)u¥] X
HN
8D
‘Suaquinu proq ayy £q papa1pul Sa.4jons 10f sa1qvy ay3 Suipada.d S1vyd ayj 01 A2fa.4 aSVI|J
X (%) (S)PIRLX pue (s)1onpoig suonpuo) aurury auary

(ponunuo)) SANAYY TANIA 40 NOLLVNINVOIAAH "d[ 414V],

192



LYC

wl

651 (08) [ 0T YOIL PN
€6:L  (89) 7 0T YDIL O
8¢ty (99) 9 0T o 4
N G| 44 0z DUy H
- (™ 44 0T [D'HN'HDID+¥ H
- (™ 44 0T YOS°H H
¥8:91  (2S) 44 001 OIL H
6£:19  (29) [ 0T OIL H
L8l (19) 4 0T DL H
— (—) < — — H
w1 Im+1 (owry X shrere) ¥
D )i 1 .
A H
+ N
THN o)
sLst (66 ¥ o1 D D
0s:06  (68) 1 o1 D D
08:0c  (s8) T 0N 0N
01:06 (28 IS 0N 0N
w1 m+1 @swy (o) dwsy A A
1 a

A 1I
1 H
+ H N
THN d

S0€1 “SHLOD

‘(95 TOW X) 18ATRIRD)

9a% ‘(% 1ow ¢)
099"(*4°D) 9 HNUd

HN

bag

boag

T

678

193



1:66 (96 14 08 N%0 H
05:08 (86) 14 08 Ad H
GE:69 (S6) € 08 D H
0L:ST (SL) 9 08 1q H
1:66 (SL) 1 08 1q H
mr  u+r (Woewry (o) dudg P |
A I I N bog
! H 2! R
6vC + N Jjeau ‘(euay[e [oww/SuW ()¢) VL
‘HN X
THN A
ey (o) SR o)
Aoy (o1 H %O
88:CI (SL) D SN
S:6¢ (08) H SN
fuoyr  (¢9) D O
fuoyr  (90) H O
SS:Sy (€8) O A
7¥:9¢ ¥8) D 4
0€:0L (T8) H A
09:0% (98) D H
S€:69 (18) H H
i Inm+I d R
A I I N bo g
1 H d x|
€1 + N U T GSET SHED (% 10w §) TH
O \@\ THN S
THN d
6785
‘Suaquinu proq ayj £q papa1pul Sa.njongs 10f sa1qoy ayy Suipada.d S1vYd ayj 01 A2fa.4 aSVI]J
RN (%) (S)PIALA Pue (s)1onpoid suontpuo) suruy ualy

(ponunuo)) SANAYY TANIA 40 NOILVNINVOIAAH "d[ 414V,

&

194



LTC

ey

Sve

394

(TL) ud D
(8)  'H°D0°W-T H
(sL) YHOd+ H
(S8) ud H
B |
(08-09)
N
08) [Apydeu-g - o
(29) YHOD®O¥  OIN
(6L) THODOW-+ O
(65)  THDDYOPIN-+  °IN
(sL) YHYDOPIN-+  OIN
(#L) YHYDOPIN-CT  °IN
(1) YHODIG- O
(€9) ud D
(sL) ud H
LA
(¥8) 8T IS N
oL 09 e) N
(€9) 44! 1S 0N
(Ln 891 D) O
(8L) T 1S H
(26) 8F e} H
() owry, a
eLLe (s6) 9
1:66  (¢8) €
szsL  (so) [
1€69 (96 4!
Spiss  (p6) 4!
89:z¢  (06) 4!

IVHN

2

H N°H

2

H

N
1V.

(6]

UGHN
08 1q
09 1q
08 o]
08 1q
08 D
08 ON

40T 0TI “dHL

‘(9% 1ow o) Song-! CHNIV
M NDIN N°H
‘(9% 1ow 1) YOID[*HNUJ]
A
‘ “QuarAysawt
Y+ 6011 “ouafhir TN v
(9 1o §) gE("HODEID ) e
(9% 10w ¢°7) Y(CHO=D*H)“IDM] o
.09 ‘“Jeau
(9% 10w §) UASIWILININ CHNug

N°H

195



(89) 0T M SHLD
(L) ¥ M SHLD
(68) T Sy suexorp
(16) ¥ Sy suexorp
(TL) w S SHLD
(y) dwry, (o) dway, Iu2A[OS
w

(¥9) u N

(89)  <¥ D

0sC QL) s H
(o) dwoy,

(L) T u AN

(68) T Sy g

(16) T Sy D

[r4 2 (D) 4 Sy H
() oy, (,)dwoy ¥

) WDa oc agquy,

(L) WOd oz tgHAd

(s2) WDa oc SON

(59) WDA 0T IgHNOV

(81) dHL 0T SAN

(89)  ND W 0T SAN

[4%4 (T8  WOA 0T SAN
09) WDa o1 SAN
JURA[OS X EENEU

SL 9
sL g
LD
g H
sL H
AN

d
!
¢ i T
%EZJ\@\ 1AA[08 (% [ow §) FRLONZ HN -

|

SLHN
SLHN

Nes
o

SLHN

boag

[Rzdcrelel
‘(CHNSL, [oww/3ur o[ ) CHNSL
OHU""O MISTH

bog
A
=2 (% 10w 07) [JLON[Adsdl] CHNSL
A
6787
U 7 M JUIAJOS 09N
‘(9 TOW X) 18A[RI8D) CHNSL
X
8

‘Suaquinu proq ayj £q papa1pul Sa.4njongs 10f sa1qoy ayy Suipada.d s1vyd ayj 01 A2fa.4 SV

Sjod

(%) (S)PIPIX pue (s)onpoid

SUONIPUOD) surury Quary

(ponunuo)) SANAYY TANIA 40 NOILVNINVOIAAH "g[ 414V],

196



&

() T 0T duexop (O HODRN-Y ¥ PN
(SL) [ 8 dAd 01 HODRN-Y ¥ PN
(02) T 0T suexop (O HODPW- T N
(98) T Op  suexop (O PHODPW-¥ ¢ £l
(16) T Op  suexolp (O HODPW- T 1d
(66) T Op  suexolp  (f PHODPW-Y T 1D
(28) T Oy suexolp o  PHDRD+ T H
(06) T u duexop (] HODPW-¥ ¢ H
(06) T u duexop | HOD?W-¥ ¢ H
9L1) or u duexolp ¢ HO°W-¥ ¢ H
(16) T Op  suexolp (O HODPW-C T H
(88) T Op  suexolp oI  'H'DOW-+ T H
(L9) T Oy  suexolp oI  PHONO-C T H
(68) T 0y  duexolp PHDID¥ ¢ H
(06) T 0y  duexolp (] ud ¢ H
(y)owry dwoj, juaAjOS S Iy X q
bo x
d JUIA[OS N
~
15T IVIOSHN ‘(9 1o €) 94d["(NDAIN)ND] CHNCOSIV &
(9 1ow ) *GLOJH X
@ YHODAIW-+ N
6S)  ov YHODOW-+ 1D
08) oy  'HDMHOY¥ H
(Lg) u YHODOW-+  H
06)  oF YHDOW-T H
(L6) Oov PH°D0°N-+¥ H
¥$) or  YHON‘O-T H bag
(88) o "HOIDY  H q U T *auexomp ‘(9 [ow 1) N
Isc (16 oF Ud H  1yiogHN °dd["(ND2N)NO] CHNCOStY
(o) du, vy (9 10w 1) €JLONE X



Aquo | (oL PHODON- [Apydeu-g
Aoy (sL)  YHOONOF [Apydeu-g
Aquo | ((49) YHOORIN-F  EHODPIN-H'T
Aquo | (€p)  'HOONPO+  fHODWW-+T
Aquo | (L9) YHODRN-F YHODPIN-
Auo | (€9)  "HONPO-+ YHODPIN-
87:CS (19) YHODON- YHODO2IN-¥
SGisy (89)  "HON O+ YHODO2IN-¥
Auo | (€8) YHODRN-¥ YHODIO+
Aquo | (T9)  "H°ONPO-+ YHODIO+
Aquo | (96) YHODRIN-F YHODI
Aquo | (€8)  "HON?O-+ YHODI
Aquo | (S6)  "HONPO-t ud
I Im+1 AV v %
. Y 81 oSL ‘duexoip -
AVCOSHN. IV
9T 1 \ﬁ\/ + 1 J\ ‘(9% 10w ¢) JVNIF-(F) (b2 7) THNCOS AV Y
VTNV ‘(9% 10w §) TGLOIND
NTwU
(S) eI THOOMD
(€9) °W  "HYDIN-¥
(—) 2 "HONO-¢
(€9) W "HPDd¥ boc
69) °IW YHODId-¥ - 50T[ ‘duexorp Nt
8+C (65) H ud VN (% 10w 1) O°H9+ 102 Y
Nt 1y J\ z % CHNCOS
mqu
‘Suaquinu proq ayy £q papa1pul Sa.4jons 10f sa1qvy ay3 Suipada.d S1vyd ayj 01 A2fa.4 aSVI|J
X (%) (S)PIRLX pue (s)1onpoig suonpuo) aurury auary

(ponunuo)) SANAYY TANIA 40 NOLLVNINVOIAAH "d[ 414V],



1:66  (18) 0¢ 011 0C DWW oA
1:66  (89) 0¢ 011 0C "IDIL 1D
1:66  (S8) 44 011 0C IDJH H
6:8  (0) 0T OLI 001 DI H
£10 S10 q 1:66  (L8) 0€ 011 0C DL H
I + Wl m+1 Wowiy (Jdwor x sy ¥
o bag
THN H €10
€10 N
L¥T 1 SHLD (9 10w ¥) sk [ere)
HN S0
810
€10 HN A €CL9=TI/T (09 I + 1
i + b
d 25
o) H el
€10 N
34! 1 U4 oSET “BHLD (% 10w 6) [H
HN S0
810
bo
D ¢
3
(£9) T 5 m oSt 9% (% 10w §) 40
Wi (z9) € 099"(*4°D) 9 HNUd
() Quiry,
HN €10
€10

199



&

(sp) ng-u 4 oSET SHLD “(ba ) ong- T D
[Yod (1) “CHD)O N o0€~ ‘IHL (b ¢'1) THNY
A ‘(9 Tow O1) 1Ing-U ' X
8
(s8) 4 YHOOON-¥  H N
(98) ST ud H ng7
(8L) 14 SN  H 2
(SL) [Sa ud H OMN
(08) € HODPN-+  H )
L) € YHOORN-Y oI H
(26) 4 YHOOPN-+  H H
(06) [Syd ud H H
(98) v SN H H ba ¢
(y) duury, R b &
€6 S01T SHLD (9% Tow 1) I CHNCOS¢d
ICOSHN ¥ A
m_\wU
66:1 (1) [44 ort O
€6:L  (S9) 0z o€l H
Wl Im+1  (Woawiy (o) dwag, |
ig I I . bog
N oy g 1 o)
LT + N SHLD (% 10w 07) IDLL
g \Q\ J\Q “HN X
THN Iq
8D
‘Suaquinu proq ayy £q papa1pul Sa.4jons 10f sa1qvy ay3 Suipada.d S1vyd ayj 01 A2fa.4 aSVI|J
Sy (%) (S)PIALA Pue (s)1onpoid SuonIpuOD) surury auary

(ponunuo)) SANAYY TANIA 40 NOLLVNINVOIAAH "d[ 414V],

200



15T

§ee

§ee

8TC

8¢TC

§ee

SLHN

(19)
(€y)  THOug
(2} ng-;
(€h) ng-u
k|

(8S)  "HDO2N-T

(29 YHODA-¥
(€9) ud
v
(96)
(L9)
YdHN

(69) CHOug
($9) ng-/
(09) ng-u

(69)  fCHD)OM™

|

IHN

4

g8 g

o

&

U T ‘50 ‘uexorp
‘(9% 10w O ) %4d["(NDIN)ND]
‘(9% 10w 01) "GLOJH

oSET BHLD ‘(b ¢) ong-1 ¢
o0€~ AHL
(9 Tow o) ring-u |

oSET BHLD “(ba ¢) ong-

utw ¢ ‘N (b2 7) ong-

utw ¢ ‘N ‘(b2 1) ong-

o0T1 SHLD
(% 10w 67) VANL
(% Tow Q) rIng-u

CHNSL

(b ¢'1) THNY

CHNIV

CHNUd

(b2 01) CHNUd

CHNY

bog
D

4

D

4

201



eel

0cT
Ice

gce

(44

gee

ud
as H b )j
(ouwny ¥ SLHN
($8) O

AN

(€6) H mL<s d

|

(#S) 71 1Ausoerpue-|

1y
(€9 Tl YHODA+ N
89 11 YHODd-C
X Iy
D
(8) SL O
7y
(08) DOPIN MIN
¥ )
(Ly)  YHOOUd-+
(Pp)  THOORID-€ 1y
N

09) YHODA+
Y%

0$8 SHLD (% [ow ¢) JLOSY
‘(9% 10w ) [DNVdud

WUAHL (% 10w 01)
auapeyiydeu (9 [ow (g) BN

oSE1 8HLD “(ba g7 1) Song-

4T MWD (% 10w 07) SAN

oSET BHLD “(ba ¢) ong-

CHNSL

(ba £°1) HN9E

(ba x) THNIY

CHNY

CHNIV

(ba 1)
. A

ud
N
o\wU

D

ON

D

N
8D

‘Suaquinu proq ayy £q papa1pul Sa.4jons 10f sa1qvy ay3 Suipada.d S1vyd ayj 01 A2fa.4 aSVI|J

EEN|

(%) (S)PIRIX pue (s)1onpoid

NIl

surury

Quary

(ponunuo)) SANAYY TANIA 40 NOLLVNINVOIAAH "d[ 414V],

202



(9 NoN ¢
©) 0o ¢ :O\J>i
954 (69) HD ¢ . N
(€9) HD 1 AQ\V
—_— Z
7 u
ud
8¥C an )\
SLHN
09) 81 ourouedsost g
(1) Sel Suroyeds-(-) ug
¥HN
44 (yL) 1T VAdNL ug L/\i
[CIELUND QADIPPY |
61T (TL) N
[\
0g:0L  (S8) ¥ D N
09:0v  (68) Tl S9N H
wI  m+r awly 4y
ud
d ud
6+c u ! D %4
N7 ON
“HN H
!
A

Y4TS9 ‘dHL ‘(ba ) ring-u

08 *duexorp

‘(% 10W O1) OTHY+ 1094

2021 °a’D
‘(9 [ow ) dAnppe
‘(9% 10w 7) A(SILINI'T

M (% [ow §) BN

008 ‘1eau
‘(quaye joww/3w O¢) Vd.L

ba 1 @z\ﬁ

(ba ¢) THNSL

THNY

bog H

HN

mo/\/\i

\/\sm

kel

J\f

d

203



144

I

4 8% 081 “°A°D

NO A o

SHN

g H
(€9) N (% 10w 7) VAFNLL
C ‘(9% 10w 7) ASINLINYT C

— (O3] 14 EHOD -G €T q0d-+'1 H H H O
— © (89 14 —  doa-¥1 H H H O
— © (<9 81 EHOD -G €’ q0d-¢°1 H O O H
0:1 @ (60 0T —  doa-¥1 H O O H
— ©  (9p) T EHOD -G €T q0d-+'1 H H O H
— 0 (80 81 —  40a-¥1 H H O H
zo'r (60 (0) € — doa+¥1 ng’l O H H
o1 (00 (0 € — a1 Md? 0N H H
— 0 (89 9 [Ausydiq  gDA-¢‘1 H O H H
— © (99 14 YHODWUd'1 q0d-¢°1 H O H H
— © 9 9 EHODS AT q0d-¢°1 H O H H
— 0 (<8 S YHODWU-€°T q0d-¢°1 H O H H
— ©  (16) 14 EHOD -G €T q0d-¢°1 H O H H
— 0 (@ 14 —  40a-€l H O H H
Lot e Q) 6 —  doa-¥1 H O H H
mip I (y) duur, QAIPPY  19ZNISUIG »d R o Rl

! I W(1:6) OPH/NDPIN

a ‘(dure] 3H) AN

i e ‘(ba () 2anIppe (b3 6) THN, I
{(ba ¢'1) Toznisuag
HIHN

i

X

-

e

ko)

‘Suaquinu proq ayy £q papa1pul Sa.4jons 10f sa1qvy ay3 Suipada.d S1vyd ayj 01 A2fa.4 aSVI|J

EEN|

(%) (S)PIRIX pue (s)1onpoid

NIl

surury

Quary

(ponunuo)) SANAYY TANIA 40 NOLLVNINVOIAAH "d[ 414V],

204



144

LYT

8¥C

144

(86) [ u — — ¢ “W1opdddda) [Apydeu-g
(86) L 00l  HOJL  dddd ¢ Y£400%0)Pd [Ayydeu-g
(s8) L 001 HOJIL  dddd ¢ UeAD0%0)Pd FHIDPIN-ST
(66) L 00l  HOJL  dddd ¢ Y£100%0)Pd YHOO'Dt
(ouny ()dwey pRy  puesry x 1sk[ere) v
SHLD ‘(% [ow (7) proe
YdHN Y% .
J\ (9 Tow ¢) puesi| CHNUd
‘(9 1o X) 3sKere)
(8¢) 0L suronedsost  gINd
(ov) 9 ouroneds-(-)  gIN
(8¢) €91 VAINL  dNd
(LS) LE suroyeds-(-) ug W 0TI °a’D
(8) 1T VAdAL ug m:z\J\ ‘(9% Tou 7) 2AnIppe CHNY
(1) owty, QANIPPY q ‘(9% 1ow 7) ASILLINIT
66:1 > TI/1(S8) I +1
D bag
o U6l L0€1 “SHD D
I N + I iVN (% 10w 07) FIOLL
N T
H HN
ud
N°O A0T1 ‘auexorp NO
@n iVN (9% 10w O1) OPHY+E102
N T
N HN
(Th) 9 dAHL ¢ ud 50§ WUdATOS bo x m
(1L) S QUEXOUO[IAD | N ‘(9% 10w ) rng-u
[CIELUA

JUOAJOS X C

{

v

[its}

205



&

U 4T ‘50p1 ‘QualAnsow

bog

H
ShT (€L) (9% 10w §) dE("HODADP) A/Z/wo
AIZ/NO (9 10w §°7) YL(CHO=D40Nd] 0 X
0
ud
! Lo H
98 H W ¢ JL/_M ULl 506 ‘dHL N
9zc (10 oW H N (9 1ow §) rng-u m u
() b
N
ud
@ H W R
87T (#r) oW H WIHN LJ\E urw 01 ‘M ‘(b2 1) ong- (b2 01) “HNuUd
a4 Y
&) H oW “ 407 5091 ‘AHL Ud
s 0$) =W H ud , ° HNUd ij\
I a—— UdHN (% 10w 1) {ong-/ q
1
T I _M
Y g1 xnpero) 8/~
UgHN o .
[S34 9¢) JHL ‘(ba 1) rng-u ‘HNug
SN0 ud
3>5\J> id 4 -1 XNPa1 03 .8/~ m
sev (s ﬁz u “AHL (b2 ) ring-u ba 01 ﬁ u SN0~ M
o o)
ko)
‘Suaquinu proq ayy £q papa1pul Sa.4jons 10f sa1qvy ay3 Suipada.d S1vyd ayj 01 A2fa.4 aSVI|J
SJoY (%) (S)PIPIA pue (s)1onpoig suonpuo) aunuy auary

(ponunuo)) SANAYY TANIA 40 NOLLVNINVOIAAH "d[ 414V],

206



£6C

Sve

£€C

Sve

Sve

o}
(8L)
N
0
Ao
H
(LL) o N
o}
N
(€9) N
ug
(s8) (4l Quaghnsowr  JE(PHODEID F)
(6L) or1 QWIAX  JE(PHODEID P)
(18) or1 auanjo)  JE(HDEADb)
(LL) or1 auexolp  JE(*HODEADY)
(zL) ozt auexorp  JE("HODEADY)
() 0Tt auexoIp fydd
(L 0Tt auexoIp —
(,) duray, JUSAJOS puedr
H
ud Jﬂ N
0
() SLHN

YT 5011 BHLD (% 10w 01) &

U T “o0p1 “QuofAisour
(% 10w 6) JE(PHODEAD¥)  THN v
(% 10w 6°7) Y(CHO=DH)YI\]

YT 5011 ‘ouexorp

‘(% 10w (07) HOJL

‘(% 10w O1) AddAd
‘(910U ) AEIDDY0OIP

SINHNUd

JUIAOS
y+c [ N ud

(95 1ow ¢) puedy i

(9 Tow ¢'7) Y(CHO=DH)UDM] o

U+ ‘50T ‘ouajhusowr
‘(9 Tow ) dE("HOD D) CHNSL
(9 Tow ¢°7) Y(CHO=D'H)YIDM]

bag

/

ba 4

207



&

bo y
o011 983U (% [ow Q) HOJL
9€¢T (1 ‘(% 10w 01) 4ddd CHNUd 8
YdHN (% 10w 01) ¢(*4DD%0)Pd
ko)
| Kl NI bag
(89) osdL W ° ! YT “o0p1 Pudjhisow ¢ A
H . .
sve (1L H °IN N (9 Tow ¢) JE("HOD%AD+) THN 6\
(89) H H (9% 10w °7) Y(CHO=DH)¥IDM] X
R (¢} (¢}
c_\mU
O U b W WO 0N
[4Y4 (09) SLHN ‘(% 10w 07) SAN CHNSL
X
LS =T/ (1v) I +1
&1 10
bag
€,
U ZL 0L (% 0w 01) H 42
be | _ + 0 [ (soud-ada(@oo) ] m u
ﬁzu ﬁzu ) )
(¢} (0]
796 =11 “(€6) 1 +1
bag
i £ I
4 =) 406 D o
€ (1g-)HN + (9 10w ©) Y(RPNIS)HOPTE+dD CHNGd-¥)
(d-HN X .
o)
‘Suaquinu proq ayy £q papa1pul Sa.4jons 10f sa1qvy ay3 Suipada.d S1vyd ayj 01 A2fa.4 aSVI|J
SJoY (%) (S)PIPIA pue (s)1onpoig suonpuo) aunuy auary

(ponunuo)) SANAYY TANIA 40 NOLLVNINVOIAAH "d[ 414V],

208



[572 (89)
(d-1)HN
[52

(LS)  ddL+T1 H H ¢
(1€) — H H ¢
(€9)  ddL+TT H H ¢
1 — H H ¢
(€8)  ddL+T1 H W 1
(85) Nd H W 1
(1€) — H W 1
(6v) ddL¥T1 ng? H 1
(T®) 4ddL¥T1 id7 H 1
(#€) dL-€1 H H 1
L) dL-¥'1 H H 1
(T ddL-s'e1 H H 1
(6L)  ddL¥TT H H 1
ooy (9 — H H I
AIIPPY 4 b U
(98) ST YHODONY T
(08) € ud ¢
€5T (¥8) € YHODONY 1
08) 303 ud 1
() ouiry, v ou
S74 LS

(d-1N

IVCOSHN

O

O

&

206 3aLD

(9 10w §) ASWLIHOETC:dD CHN(-1)
206 8atD

(9% 10w ¢) YASWLIHOP 1D CHN(d-)

Y €1-¢ “(dure SH) AN
(1:61) OCH/NDI
(9 [ouw §°Lg) 2ADIpPE THNI
“(ba 6£8°1) euazZULqOIOYITP-€° |

01T “SHLD (9% Tow 1) I CHNCOSIY

‘o ‘QuoarA)Isour

U T ‘50T1 “QUa[AIL N, ud
‘(9 10w 1) JECPHODSAO ) Nl

‘(9% 10w ¢) Y[(CHO=DH)“IDMd] o

bog
O
ON
bag
A
01y
u
116
ba ¢
u
01-67y
bag

209



&

o1 (b)) — (0) 9 — da+'1 ng4 H H
v @ — 0) 8 —  dda¥1 7 H H
— — (60 8 fHDtUd-¢'eT DA€l H H H
— (0 — (€0 8 —  40a<€t H H H
or e — 9) 8 —  40a'1 H H H
Al I g4 (youwrp QANIPPY  IDZNISUIS 3 S B
1
0N 1 4(1:6) OYH/NDPIN 09N
‘(dwep 3H) AN
+ ¢dHN (b2 6) THN A
‘(ba () 2Anppe A
A o (b 1) Ioznisuag A
:A:U
208 SHXD bs
‘(% 10w ¢) HOLL
9€T (€)) ‘(9% 10w ¢) 4ddd 8
E) NH -
WO (% 10w ) YAEADDYOIPd  “HN 02N
. H boag
4 8p M JHL N
0€T (LL) ‘(9% 10w Og) rng-u m u '
N N
m u ﬂm
N
ug
LS) S A H 1 ‘QuexoIp N NCO
85T (€% H N ‘(% 10W O 1) OTHY+10d </©\
d HN x
TON o_U
‘Suaquinu proq ayy £q papa1pul Sa.4jons 10f sa1qvy ay3 Suipada.d S1vyd ayj 01 A2fa.4 aSVI|J
Sy (%) (S)PIALA Pue (s)1onpoid SuonIpuOD) surury auary

(ponunuo)) SANAYY TANIA 40 NOLLVNINVOIAAH "d[ 414V],

210



9ct (s9) /G
1q
(€p) 08 ug
) AN
€€T (€9) or1 SIHYD-u N
(o) durdg, d 4
TI88 =TI/I ‘(LS I + 1
i wgn” \: +
" ! \<'

UdHN

Ly) SN

. ud
vee (oD H N
—_— A
o

or 09 — ) Tl
o1 (9 — ) 9
— @ o1 (59 9
— @ o1 (€0 o1
o1 (y 11 (6) 8
— (= — 8 9
- = — (@ ol
or 8D — (V)] 01

ur O ‘.6 1- ‘AHL
(9% 10w 6) ring-u

Y ¢ *auexorp
‘(9% 10w (07) HOJL
(% 10w Q1) Addd
‘(9 10w ¢) AEIDD OIPd

46l .02l °a’D
(% Tow O1) VAFINL
‘(% 1ow O1) ASINLINI'T

Y81 ‘5001 Ieau
‘(% 10w 7) Y3L0)

-[(O*H)(NDRN)PA (Add D]

—  4at'l
—  4at'l
FHOOfUd-G'€'T DA€l
—  aael
—  4at'l
FHOOfUd-G'¢'T DA€l
—  aagl
—  aat'

bag 1 p

UHNSIN

CHNUg

AHNUd

I T T = =
L
p

9

SN
SN

=
o =

bag

:

:

ba gy

:

[4le)

211



I L I e
ud ud ud 40s-8 ‘GH) AN
ud NO ud ud
ud
4 8 ,0S ‘Quexayo[d4d H
ud . N ud
e (c8) (% 10w §) rIng-u (ba7) \_/
N
G ud
ud
ud J\ U 8 “50S “QUEXaYO[AD H
N
‘ - ud
vee ©on G (2 1o §) rIng-u C "
%)
O
w60 *MIN UH00) .
87T (06) HdN . . ) CHNUd
uw ¢ *MIN ‘(b2 7) ong-/ 1
SN0
N N
\ |
8cC (0on) 0 unw ¢ M “(ba 1) ong- (b201) THNuUd 0
UdHN X
SNO SNO
Blie)
‘Suaquinu proq ayy £q papa1pul Sa.4jons 10f sa1qvy ay3 Suipada.d S1vyd ayj 01 A2fa.4 aSVI|J
Sjod (%) (S)PIPIA pue (s)1onpoig suonIpuoy sulury dualy

(ponunuo)) SANAYY TANIA 40 NOLLVNINVOIAAH "d[ 414V],

212



14¥4

1l

CHN

A
ud

THN zﬁ
~"o ud

A
ud

OHD &/
SN ud

SN

Aoy (91 0T 0c 0oL FHODUOPN)-S'E O
— (#1) 184 0c 0oL YHOD0N-+ O
901 (L8) 0T 0c 0oL YHODIN- H
Aoy (12) 0T 01 08 fHD(O'HDO)+¢ H
— ) 0T 0 06 CHDYHOW)-SFE H
L0 09) LT 0c 0oL EHODUOIN)-S' € H
L0 (82) 0T 0 06 EHODUOIN)-S'€ H
Aoy (12) 0T 0 06 EHODUOPIN)+¢ H
Aoy (29) SI 01 08 YHYD0N-+ H
Aoy (g9) 1T 0 06 YHOD0N-+ H
L0 (16) 0T 01 08 THYD02N-¢€ H
L0 08) 01 0 06 YHD02N-¢€ H
01 (65) L 0 06 "HD02N-T H
601 (#S) 8 0c 0oL PHODID-¥ H
— (88) 1€ 0z 0L ud H
— o) 0C 0 06 ud H
I mw+r  (@oury & x v q
I 11 4(9 T0A OT:4:x)
+ )\@\ OFH/RUZUAG/NDIN ‘HN
v ‘(durer SH) AN “(ba 1) gOa VAN
HN
1A © © © O O ©on ©D NOIN 4oa-+'1 ng-
O ud N o O O O W © &G NOPW  dudjAuaydin 141
o w o O O O @ (© © NOPOW  uanueudyd 14!
© D o O 6 O O ANA q0a-+'1 1d-?
AL o © O wW ¢n © o NOON — 14!
ud © O O O © ® ) NOIN 40a-+'1 1d-!
+ VC/ + 0D © © O @ (© (€D NOIN 40d-+'1  YCHD)ON
HN ud © © O © @ D (€ OH/NIW 9001 H
DA IA A Al Il I I JUOAJOS  19ZDISUSS d

Siviy

213



w © @O (© )  NO™ ng-
© O O @ (O NOW ng-
© @ @ @ a» NOOW 14
© W (© @ Oy NOOW “HIOW
M @ o (© (€9 NN  YHDOH
w) @& @  ©) (€9 NOW H
A Al I I I JuAjoS q
ud
A ud ud  + AL +
~
S
I )i I
W ud ud
LEY + + ¥HN
Ay o u
34 (T6)  (d-wN
o o 1 L HOYO™) 09N O
@D (€L 1 L HOYOM) H O
o 0 1 L HOYOM™) H H
o @ 1 L HOOH H H
© (@ 0 8 HOMHOuU H H
© (€60 0 8 HOMHOPK H H
I 1 ¢ A A |
I A I
1A a
st + a7 ONH
ud
I __NH td

Y 05—8 ‘(BH) AN ‘IudA[0s

ud
‘(ba67) OA-1'1 (ba ¢1) THNY
Z > yq
EU
. b
206 $QtD | >t
(% 10w ¢) A(SINLIHOP T¢xdD CHN(d-4)
N
- A
Y -8 M (BH) AN
(£:7:X) OH/PURZURQ/NDPIN (ba ) Nmz/\mm A
‘(ba 1) gDA-+'1
147
v_U

‘Suaquinu ploq ayj £q papa1pul Sa.4mjons 10f s21qoy ay3 Suipada.d S1vyd ayj 01 A2fa.4 SV

EEN|

(%) (S)PIPIX pue (s)1onpoid

SUONIPUOD) Qurury Quary

(ponunuo)) SANAYY TANIA 40 NOLLVNINVOIAAH "g[ 414V,

214



“OIEI UMOUYUN UE 1A SISWOSI JO INXIW SUEL)/SIO € St PIIe[ost seam 1onpod ay,,

‘paniodar jou sem AnSILY001)s ANR[AI Y], g
"UOTIRIPBLIT 9ARMOIOTUW POPN[OUT UOTIOBT Y, ,
"pasn seM (YILIPIY) €109 %L6 »

“3u1j00d weans a1 yium (1sd ([ A\ (L) SUNEAY SARMOIINW JOPUN JNO PALLIED SEA UONIRAI Y, |,

1sK[e3ed B s pasn a1am (95 [ow 7) (P4 ["(NDEHD)IP] Pue (% [ow 7) SOHdLNVX ,

"UOISIOAUOD 95()G Je paddors uonovar ay, ,

“paureiqo os[e axom duaikisfod jo sannuenb [rews ,

(LL) ug SN0
(69)  ng-u (o)
(154 (S
Y
¥HN o
1z6L (00 NO°N  ng-
sTsL (B NO°N  1d?
Is:6v (€0 OYH/NDPIN H
o I+1 JUA[OS q
LEY )i . + 1
UHN JHN
ud ud
9L) ng-s
(€L)  HO(IN*HOOH
(1) 141
(L) 1d-!
09) CHOD O
(89) HO'HOOH HO
(S8) "
91T 09) AN
(81) H
i ¥HN

o0 ‘dHL ‘(bo ¢'7) rIng-u

4058 ‘(BH) AN
uaafos “(bo 6°7) 4OA-F'1

yg u “(dwre] SH) AN
“(1:6) OH/NDPIN
‘(b2 7) 4DA-+'1

ANO

o

(bo 67) THNY
— (¢]

(bo ¢1) THNY
ud
HO

(b2 ¢) THNY

Ells)

215



8L:cc  ($8)  ng
98l (L) ng-u
seisy (6) 14!
L8T1 (98)  ad-u 0§ “UBXAYO[IAD
0Lz L8TL 5(98) | Nmz/\/ms ‘(9 10w ¢) 1ng-u HN® NF
@) |
UG SrI—bhI bagy
8LT (=) R NN ‘(% 10w ¢'7) HOUd HN9H NF
(9% 10w ¢7°0) (A dPd
Auo (1) (81) JHL U $T “50S WAA[OS
(44 6L:0T  5(18)  duEXdYO[Ad smz/\/s,e ‘(% [ow ¢) rng-s (b2 7) HN9"
@) udA[OS
0Tz ($8)  dJHL €€ SHO'DEN 91 |
S9z  (9L) jeau g BN 1o
9z (z8) 09 ¢ BN ST AN BN~ 1 JUSAJOS (9 [ow £) 1sh[ere) (ba x) HN®Y NF
juaAjos & 1skere) A
1 ‘QuaZUq
7
S9T (59) m (% 10w Q1) eN HNYE
NS TR
U ‘,0S] ‘QUeXayo[okd
‘(1eq 09) °H “O/Pd T bog
89¢ 81 N U1 0ez-0L THNRIN A~
SN . =
(% 10W 97) HEN "I
e}
‘Suaquinu proq ayy £q papa1pul Sa.4jons 10f sa1qvy ay3 Suipada.d S1vyd ayj 01 A2fa.4 aSVI|J
SJd (%) ($)PIALA Pue (s)1onpoid suonipuo) suruy

SANHIJ-€T 40 NOILVNINVOIdAH ‘D[ 214V,

216



8¢l

LT

0LT 69T

P 51T Q% ‘(% low L°¢)

©06)  (MEWHN A~ USWDHOPN(PND)SDI THN(ng-u)
8:8:66:6¢  (99) 11 0T 09 o (9% 10w Op) C[D0D  1d-u
6:78:T:S (9%) 9 0T € 91 (% oW Q) YDIN~ 1g-u
rvs0Tice  (S9) 91 001 01 SL (% 10w op) SOV (% oW ¢'7) YD0D  id-u
0:£9:€z:01  (6%) Sl SL 0 80 (% 1ow §°0) { DU 1d-u
L:19:TTor - (001) 91 001 0 0 (% 10w [) [DH ‘(% [ow [) ¥ 1d-u
0:TI:8I:0L () Sl SL 0 0 (% low §°0) { DU 1d-u
0:6L:Tl:6 (99 91 SL 0 0 (9% 10w $°7) SV (% [ow 8°0) £1OUd 1d-u
€11€:06 (89) 91 SL 0 0 (9 10w 8°0) N9 (% [ow §°0) {[DUA ~ 1d-u
eyl () 91 001 01 SL (% 10w op) €OV (% [ow §°7) YD0D |
AVIIVIVI ~ AFT - (Wowiy  ()dwoy &  «x 1sk[ere) a
n YT
TN it
AN A~
N . HOY (% low € "HEPN
i \< + 1 AN (9 10w X) fydd shered HNS
08:0c (L8 ¢ ng?
— (—) o0 ng?
6 (60 ¢ ngu
— (=) ¢ 7
6L (L 0 AU
86z (09 ¢ " U [ “508 ‘oueXayo[oAd
— = 0 | QIN AN ‘(ba 1) 'IN®Y (b x) HN®Y
@) x q

bagy

ba ¢

217



&

LHILve  (89) 91 HOW 10 “oeow)IN  "HPDON-#
8:1T:96:61  (L£) 91 HOY 10  Yoeoe)IN ud
0:0:8¢:79  (Sh) 91 AU agiN ud
Aquo 11 (1¢) 91 HOW 10 “oeor)N ng-u
0:0:8STy  (#9) I HOY 10 YoeoR)IN ng-u
0TTysye - (gp) 91 HO 0 YOVOIN ng-u
— (1) 1 HOE 0 “OVOIN ng-u
0:1TLYTE  (€h) I HOE 0 agiN ng-u
AVIIIVT ~ ATT - (W) QWLl  JudAjos X 1sk[ere) q
AI 4HN /\/\/\/\ +
=
m \é + 4001 “JUSATOS
b
HHN SN (9% 10W ') UddAOMd) o€
VLT n  dHN N Y + I L/\ (9% Tow X) YHgeN THNY \/\
= ‘(9% 1ot ) 1sKeI8D)
@ (oD € €51-S¥1 ST ug
9 (o) € S ST YHODPW-F
on @9 € S8 S ud
(S PR (%7] S0 91-6S1 ST ud
(€D 8D 0z 8G1-6ST 0 ud
(€0 8D 0C 9I-Ivl ST HD-2
w (@ S 6€1-0€1 ST ng-u
1§ I @owl ()dupp ¥ q
SN (9 10w x) HOUd bag
8LT I ¥HN X R | (% Tow ¢°7) ENOUd “HNY =
(9 10w ¢7°0) AAdd@) 1gpd
o]
‘Suaquinu proq ayy £q papa1pul Sa.4jons 10f sa1qvy ay3 Suipada.d S1vyd ayj 01 A2fa.4 aSVI|J
'sJod (%) ($)PIALA Pue (s)1onpoid SUONIPuOD) sury audIq

(ponuyuol) SANAIQ-¢ T 40 NOLLVNIAVOIAAH ‘D1 914V

218



61:69:8:8  (S6) 9 43 fud 8
L1:SL:9'T  (S8) 9 4 fud ¢
SI:68:0:0  (81) 6 T HOo'WOud-D) ¢
9:¥9:LT:€ (b)) 8 T HO'H°DN-T) T
geLLyr (1 6 4 udy(oid-n ¢
AVIIVIVE - AT (owry & R
Al I
4
é\ N Nw—/\/\/\/\ N
A
|
T
e i L | X
¥<\ ~
TEI:LT8S = AVIII/INI “(S8) AT-T
=
Al \é\ .
Yng-u)N
Yng-u)N +
L R NN
dng-u)N .
6LT it + 1 “hgwN
\< ~X
cTiss:or  (82) 91 Y(oror)IN
cegriol (L) 1 agiN
U/ 1 (@ouwry  skee)
=
- \/E .
d-u)N
YAd-UN z
YLz i + 1 “UdwN
L<\ X

Al
N
(=
0
50T ‘HOM ‘(% [ow €) PHgeN

(9 Tow x7) Yd
‘(9% 10w X) YDIN

Usg ,oOw .u:uNGQQ

‘(9 Tow ¢) V9

(% 10w O1) VAL
‘(9 10w ¢) g&(ng-u)
‘(9% 10w 1) (oeae)pd

2001 ‘HO
‘(% 10w 7'7) Ydd«(0d-1)
(9 10wt ) 1sKeIRD)

ZT

L

HN(ng-1)

HNC(1d-u)

219



1zeoTss (oD 1 DH 1 1011
1209156 (9L — — 1 1011
0:0:67:6s (b1 80 E(''H%D-2d 80 oud
z99:0¢:ic (I8 +T fydsy - 80 oud
0:TELST  (86)  ¥T N9 80 oud
sz (16) 80 fudsy - 80 ouy
SisyiITer (€9 ¥T fudd 80 oud
GLs9zel (€8) 80 fudd 80 oud
0+:0L:9c (L) — — 80 oud
AVIIVIVI ~ AIFT - € AMPPY X ask[eie)

>_ E z
_ C ) -u
\>§ A AR T (0]

N— < G
. Y91 *.SL ‘HOW m
T 1 L/\ LR R NN ‘(9 1o £) aAnIppe
= ‘(9 TOW X) I18ATRIRD)
e)
0:0:06:01  (86) 8 0C duou O 09 OF
1:L€8'6  (86) 8 0C uou g8 ¢y Gl
SpseTel - (09) 9 001 fdoNY - S SL ST
8ILErg  (L9) 9 SL fdoNy - S SL ST
AVIIVIVE - AT (@ouwr) () dwoy — eamppy 2 & ¥ K
Al 1L ﬁ u =d
7 = o
\J\/\/\ MR NN e HOM (% [ow oy) 2Amppe
4 ‘(9% 10w 2) HgEN 1 ba¢
q
T I + 1 ¥ X ‘(9% 1ow &) fydd P
L/\ TS . z =
(9 Tow X) ¢[H0D o
D
‘Suaquinu proq ayy £q papa1pul Sa.4jons 10f sa1qvy ay3 Suipada.d S1vyd ayj 01 A2fa.4 aSVI|J
sjod (%) (S)PIPIX pue (s)1onpoig suonIpuo) aurury auaiIq

(ponuyuol) SANAIQ-¢ T 40 NOLLVNIAVOIAAH ‘D1 914V

220



SLT

Auo 11 (€D YIOWL  dE(ng-u) ¥T19:61:0  (86) HO>V dt(ng-u)
Sieriop9  (Th) "ous - gf(ng-u) 0:0:vL:97  (86)  £4DDCOItHNONG-¥] dt(ng-u)
0:6:66:0  (09) [Dd"ud  dt(ng-u) 0'erie6  (86) VAL dt(ng-u)
LLLTTS  (89) INYIN - dE(ng-u) T81:cTgy  (6%) VAL dY(O*HOHOO¥)
S6T:T9r  (89)  HCOD'HODIG-+  df(ng-u) I'v9:zee  (29) VAL de(oud)
0:€T:LL0  (69) £1g.099  df(ng-u) 0:0:0L:0¢  (+9) VAL f10d

Auo 11 (L) IDIfHNONg-u]  gf(ng-u) 0:0€:4:99  (LL) VAL Ydd“(08'HO'D)

0:1Tpsise  (28) IV - df(ng-u) 0:0:¢:L6  (08) VAL d{o
6:6T:6 11 (L6) proe ouewing - gé(ng-u) 798:0:'T1  (€8) VAL d&(0"H?Dud-7)
AVIIVIVT  AI-T py  puedry AVIIVI/L  AI-T prY puesry
e
N
Al 11 ﬁ u =3
(0]

yg¢ ,oOw .ucuNcuD
‘(9% Tow ¢) [V9q
(9 low o) proe
‘(9 low ¢) puesi|

‘(9 Tow ) Y(oedr)IN

ZT

L

221



S'0:6°6:1€:6S  (96) I 001 HOW  Udd“(0id-H)
TSETEIE (88) I 001 094 4dd¥0d-)
Trgeor (001 I 001 AN UddYOd-D)
TLEEEST (s6) I 001 ouozudq  Ydd«(Od-1)
T6TET9Y (€6) I 001 HOM-?  Udd“(0id-1)
Ipe8liLy (001D ¥T 001 U Ydde(0id-)
rogelvy  (001) 91 001 ®AU YddUOIdD)
civicese (00D S 001 ju  UYdd«(0id-)
TECEETE (6L) S0 001 U Ydde(0id-1)
TEC6T9¢ (86) I 001 ®AU YddUONdD)
TECTHET (16) I SL U Ydd«(0id-)
1:€€:Th YT (€0 1 0S jeau  ydde(0id-)
TSTP6€ (69) I 001 HOX  Udd¥0vd)
0:0:9€+9 (€10] I 001 HOW  Udd“(02N)
1:C1:67:8€ (Lo 1 001 HO™ d{oa
T0T9viTE 0€) I 001 HO™ 502N
AVIIVIVT AT (ouny (o) dway  juaajos aurydsoyq
I X
E F AN~ * ﬁ u =¥
¥ (0]
JUIAOS H ba ¢
q N
YLT I \< L SR NN ‘(9 1o 7'7) eurydsoyd m u \/\
(9% 10w 7) UgIN
(0]
D
‘Suaquinu proq ayy £q papa1pul Sa.4jons 10f sa1qvy ay3 Suipada.d S1vyd ayj 01 A2fa.4 aSVI|J
'sJod (%) ($)PIALA Pue (s)1onpoid suonipuo) suruy suarg

(ponuyuol) SANAIQ-¢ T 40 NOLLVNIAVOIAAH ‘D1 914V

222



&

©  (09) I 0S1 0l ¢T YHdd@¥dpd  °HD
oD (90 I 0S1 S ¢T Ydddudpd  CHO
on (6D 4 LPI-8¢€1 ST ¢T YAdd@)¥dpd  ‘HD
o) Uy I SI—erl ST ¢T  YAddUdpd o
©)  (s9) I W=l ST 0 Yddd@pd 0
& 9) 0T 091-9¢1 0 0 Ydddpd 0
1 1 (owny ()dupy & v 1sh[eIe) Z

ba g1

N
J\/ ? (% 10w &) HOUd
I N + 1 N (% 10w X) eNOUd m u NF
m u m u ‘(9 10w 67'0) 18KTRIRD

ZT

Z 7 VA

1:96:6T:81  (S6) 91 HO™ 10 Y(oroR)IN

- () 1 HO™ 10 Yorov)IN
TYS81:9T  (+8) 1 HOW 0 HEELIN
9:65:61:91  (28) I HOYE 0  4'H®DDYO)IN
1EPSETl (0L) 1 U () YOVO)IN
€6CET6l  (8) 1 HOY 0 “OVOIN
0:S:1€%9 (L6) I HOEA O JOIN
AVIIVIVI  AIFT (@) owil juoAjog 1sk[eIe) _

N
Al m ﬁou =4
=
=
é LR NG NP J—

(% 10w ') Ydd“(01d-)

11 + I d NN (% 10w X) YHEEN
\< ~T o

=4
ZT

‘(9 low 7) Ish[ee)

223



scrocve  (26) 91 eeaR)IN T
LETLTIOS  (96) 91 YoeoR)IN |
€1:€:97:86  (98) 1 agiN 1
AVIIVIVT -~ AIFT - (WRwry  sdpee)
Al I
=
\>§ + M/\/\/\/\ +
dq
LT I ¥ + I d
X
L<\ /\/\
Seppierig (001 T
€TeSolS (T8) !
AVII/IVI AT U
Al 111
=
>>>\ b A S
k|
cLe I ¥ + I d
X
¥<\ /\/\
0T:08 Aoy (0) L1 QUBXaYO[PAd AN
Auo () Aoy  (89) 8T AHL H
9€:€9 166 (€9) vz ouexoyophd  H
1@/ 1n (1) ouury, JUaA[OS d
3\ >@v
e I Jq N N + I ¥ N N

o N
N
2001 ‘HOY

(% 10w ') 4dd“(01d-1)
‘(9 Tour 7) 1k ere)

Y9I .SL ‘HOE
‘(9 10w §°0) FIDIT

506 “JUIA[OS

‘(9% 10w ¢) 11(ng-5)

N
14"

bo¢

\/\

D

‘Suaquinu proq ayy £q papa1pul Sa.4jons 10f sa1qvy ay3 Suipada.d S1vyd ayj 01 A2fa.4 aSVI|J

S}

(%) (S)PIRIX pue (s)onpoid

SUONIPUOD)

Qurury

Quarg

(ponuyuol) SANAIQ-¢ T 40 NOLLVNIAVOIAAH ‘D1 914V

224



ovy (6L)  UdHN_ X~ U 8T ‘0T (% [ow 81) BN SHNUd
JSETorve (@) 001 I DH 1 11
= = 0:0:18:61  (9) SL — suou g0 f[DUY
Al \J\/\/\ * AVIIIVE - AT (@auwil () dwar & aanppy  x  3skeied
UdHN
UdHN +
I /\/\/\/\
HOM ‘(% [ou €) oAnIppe
UdHN )
TLe n \< + I WHN X~ (9 10w ) 15KEIRD) “HNud
Y IT W (% 10w 09) THEEN
UdHN . .
(% 10w 0) f4dd CHNuUd

cLe (©) L/\

ocoe  (L6) u 0l
ocoe  (z6) oSt 0

‘(% Tow OF) (D0

HIIDN O UE(NHID-2)d)
YAd[{(*HD)D=HOHD=1I(1D)(0D)UE( THD-2)d)]

I m+1 duny ¥

UdHN
911 i L<\ + 1 AN A~
() WO T >\
S9T (68) NN ¢ u N
L) WO 1 AQ\V
Z u z

1 9¢ ‘auazusq
(9% 10w X) Q9" AgH
(9% Tow ) sk [eIe)

1 Quazudq ‘(95 [ow 7) BN

1sK1e1D)

CHNUd

bo ¢y

ba¢

ba o1

225



(S9) € 0% ng-u
(SL) € 094 kel
99z (0S) o1 U O Nmz\/\/\ A0S (9 [Ow 7) BN (b2 67°1) HN®Y X
[CENANEIEINGN q 5
\ﬁ\ U+ M NDd
€87 (69) Ud J\\z NNF ‘(9% 10w ) SOHALNVX NF
wu H ‘(% 10w 1) Y1D(L1P)Pd]
LeeL (Lo 9¢ 0z 01 HOI(ID)(OD) X (MTHPD-2)d)
LeeL  (S6) ¥T Sy 0 "A4[4*HD)O=HOHO=I(1D)(0D)**(''H*D-2)d)]
w1 u+1 (gouny (,)dwoy x 1sK1e1)
\ =
/«/ Quazuaq H baor
911 Il N + I N (9 10w x) QU IEH N NF
(9 Tow ¢) Iskrere)
460 M SHD
ug (9% 10w () VAL bag
NO .
LLT A€8) L< (% 10w ©) 4ddA SINHNUE \/\
= (% 10w ¢) (AOD)N
P T
”V/ NH 4 v7 W NOA HN
€87 (88) N ‘(% 10w 7) SOHALNVX z\z NF
zﬂ/ M@ ‘(9 Towt 1) 1D(1ATIe)Pd] N
N
D
‘Suaquinu proq ayy £q papa1pul Sa.4jons 10f sa1qvy ay3 Suipada.d S1vyd ayj 01 A2fa.4 aSVI|J
'sJod (%) ($)PIALA Pue (s)1onpoid SUONIPuOD) sury audIq

(ponuyuol) SANAIQ-¢ T 40 NOLLVNIAVOIAAH ‘D1 914V

226



8LT

c9¢

VLT

99¢

98¢

™
©) g Nt @) s%

NS

@0 ﬁzu
N
AN

05:0S =1I/1 (08) I + I

Y

1 ﬁ”u .

(oL)  HO
08) NI
(99)  THD

z

U+T 0P I-0E1
‘(% 10w ¢'7) HOUd
(% 10w §°7) BNOUd
(9% 10w 7°0) AAdd 4 dPd

11 ‘Quazuaq ‘(9 [ow 7) BN

U 1001 (% [ow [) "HEEN
(% 10w 2°7) Ydd“(01d-1)
‘(9 Tow ) Y(ovae)IN

€ M Ieau ‘(9 [ouw 7) BN

4 81 “50S duexorp

(% 10w ) 4ddd

‘(% 10w O) %4d"(NDRIAND
(9% 1ow 01) (31O

CHNUd

bagcz1 H

ZT

ba ¢y

bo¢

227



srioest (0€) T
ceicene (S9N [

N
T OI+I+1 W § >j +

ng-u

! (ng-u)HN .
12z 1 P z/\/j + 1 /\J\ JHL (% [ow €€) SHOTD/IN (b3 £'1) THN(ng-u) \>~\
ugda bazt
v8T ©8) J\/\ (9 10w §) JLONVdEUd HNZAD [N
Z4OHN
1:9¢  (S9) YT M Woa 1 JLOH
19T (€9) vT M nWoa 1 J103V
ey (g0 4! S8 8HLO 10 JLOSY
K
@) (ouny duwp juweApg X Ishee) 181 = (/@)
ba y
6Tt J\/s.z JUAALOS “(% [ow X) IsA[ere) CHNSL
SLHN NN
191 (66) vT M Woa 1
1:L (L6) S0 206 SHED 170
s (s®) 4! oS8 SHOO 10
@) (y) oun], dwoy JUAA[OS X
1'8'1 = @@
JUQA[OS ba ¢
o8¢ head “MIN *(% 10w ¥) JLOBY CHNSL NN
SLHN (% 10w x) PVIAE(OU)] 9
‘Suaquinu proq ayy £q papa1pul Sa.4jons 10f sa1qvy ay3 Suipada.d S1vyd ayj 01 A2fa.4 aSVI|J
's39d (%) (S)PIPIA pue (s)1onpoid suonIpuo) aunuy aualq

(ponuyuol) SANAIQ-¢ T 40 NOLLVNIAVOIAAH ‘D1 914V

228



YTt

agN
s §/j U4 08 ‘(% 10w §) r1(ng-s)

6T89 (8 0 M ST
vI98 (L9  0S 11 ST
g (L9 o 1 Tl
erLL (S 001 BN S
LzeL (89 001 BN €
zeL (69 0SS BN ST
€89 (#8) 001 N SI
SIigg (L8 0SS BN S
H616L (16 ¥ N Tl
I6s (6L €€ BN 1
8868 (b L9 BN L90
J9LE (B8 €€ BN SO
S9€€ 6 ST BN S0
£9E (98 LT BN €€0
m  u+r £ N X

9aN
122 i Zan . + 1 /\J\

(€9)
0€)
m+1I

I
ng-u

€C:LY
€G:LY
17\

AHL ‘(% Tow €) SHOTD/N

N (ng-HN )
0T J\( /\J\ + /\/j AHL (% 10w €€) SHO'D/IN

(b2 7) HN9H

(bo ) HNOF

(ba £°1) THN(ng-u)

229



0Te

©) >j bagl  H
06) 1 « N JHL (% [ow ¢¢) SHOD/eN A N
I W

sTsL  (68)  eN g1 MHOD?

6'16 (29 Tz ng-u

16l (L) N ¢ ng-u

mwr o+1 W N

1ce I NMZ%

QN
+ /\/j AHL ‘(% 10w £€) SHOL/ (bo ) HNTY

(@) 05 1 T ngu

(L) 0 ®N T ngu

() 001 BN S e |

8L 0S M ST e |

#9) oS 11 ST e |

(L) 0S5 ©®N €T e |

(16) + ®N 1 e |

0ze (L8) €€ BN I |
« W X q

QAN
§/j JHL (% 10w &) S5O /N (ba ¥) HN®Y \/,N

P T %08 ‘O%H ‘(% low o)

o
€17 (12) + (00 AN X OHY-[A(SLAdLIDN]-522 HN9™ =
? 9AN X

ke

‘Suaquinu proq ayy £q papa1pul Sa.4jons 10f sa1qvy ay3 Suipada.d S1vyd ayj 01 A2fa.4 aSVI|J

S}

(%) (S)PRIX pue (s)onpoid suonIpuo) aunury aualq

(ponuyuol) SANAIQ-¢ T 40 NOLLVNIAVOIAAH ‘D1 914V

230



§
98¢ (09) N

vzoL  (18) T Y1 THD ¢
gL @ T 2N HD T
865 (18) S0 ®]N HD €
€69 (L) T 11 o ¢
L0T9L  (88) T BN o ¢
9TvL  (68) T V1 THD 1
619L (88 T N THD 1
mw u+r X N 7 u

- O
Ice 1 + 1 N

TLST:9L = AI/IIVIVI (S6) AI-T

mI 1I 1

O

9
»

U 81408
QUEXOIP (% [OW §) HddA bo7)

H
(9 10w O1) %4 (NDOIIND o N0 \/,N
‘(9% Tow 01) fGLONE %

AHL ‘(% 1ow ¢¢) SHOYD/IN

442 08 ‘(% [ow ) ri(ng-s) M M

231



(€18} (0€)
/lﬁ /
4

8LC

LUSS Y101 = A/AV/IIV/IVI ‘(UOISISAUO0D 9% /) A-T

%2«

e L/\ _HMW\/+_M

8:6:€T:0€°0¢  (86) w 0S
OL:LISIHTI:0T  (86) 06 0z

N ‘(% Tow ¢'7) BNOUd m u
u m u (9% 10w 67°0) AAdd DY dpPd o
o

AAVIIVIVT - AT (Wouny () dudg,

Al

A
m/\f>>w

u_mW\/Jf:mL/\+~m

Uz 9r1I-0pl

ba¢
X (9 10w §'7) HOUd s

ZT

A @

U 1001 ‘(% low [) "HEeN

(9 10w 7°Z) Ydd“(01d-1)
‘(9% 10w 7) (ordR)IN

ZT

\

DOPe o

bo¢
HOM (% low 7¢) "HaEeN ¢

N
‘(9 10w 91) fYdd ﬁ u \>,N
‘(% 10w 8) TDIN o

‘Suaquinu proq ayy £q papa1pul Sa.4jons 10f sa1qvy ay3 Suipada.d S1vyd ayj 01 A2fa.4 aSVI|J

§e)

RIEN| (%) (S)PIRIX pue (s)onpoid

SUONIPUOD) Qurury Quarg

(ponuyuol) SANAIQ-¢ T 40 NOLLVNIAVOIAAH ‘D1 914V

232



08¢C

- (0) gz:sziL1:0e  (0€) 43 001 o v |
- 0) €691y (€6) 43 001 o v ™
- (0) LT:01:€T:08  (¥€) L8 001 or v |
- (0) €1:8:61:69  (6S) 43 001 or v |
- (0) 17668 (29 43 001 AR A
- () 961 1S (S8) 43 001 o1 ¢ ™
GViLYISTL (1¢) wsoTes  (9¢) 43 001 A
¢8:07:€T:01 [(Y9) 61:v:cTss () 891 0z v ¢ M
A UdHN N . wamvwmmwm_ (38} STi1:81:96  (0€) 43 001 or 1 |
q€ST9TTT (€D Ls:01:61:81  (99) S 001 2N B |
q€:87TT8 ©n  Leor:igce (€9 8 001 I 1 ™
A UdHN N o+ qS'6¥:9T:L or)  ozerere  (92) 1€ 001 [ |
- (0) 12:01:02:06  (82) 43 001 or 0 |
— 0) L1:6:L1:19 - (Ob) (43 001 0c ¥ SN
A }\% + — () 01:0:%:98 (S0 43 001 0l + S
UdHN - © srers (S0 Te 0 ¥ ¥ AW
A &:z; + q0:TH0T:6 &0 woTror () 891 0T v T W
— 0) eyl (9) LE 001 01 I P
qTTVLT'S [€20) seroziLe  (Ob) LE 001 v 1 AN
I émz/\f\ +om ﬁEzVA\ . - @| £719:8T'€T @w e 000 T 1 W
IIA/MAIA/A  THA-A  AVIIVIVT - AT (Wouwrl ()dwsp € x Y
UdHN NOPIN (% 10w €) Vi1, baz
‘(9 10w X) (40N CHNUd =

UdHN
| \F,‘\ + 1 <J\

‘(9% 10w ) E(oede)pq

233



ba g
YdHN P
ory (60) /\/N Y81 ‘0TI (% [ow 8[) N CHNud )\
06:01 =1I/1 (89) 11 + I
bagp
UdHN WHN
o " o >j U9 406 SHLD *(% 10w ) 01 “HNd \J\
M SHED (9% [ow 05) HOOY
UdHN
8t (€0) §/j ‘(9 10w 1) *(udd)Pd (b ) THNUA
TI88 =TI "(26) I+ 1
UYdHN _
454 I ﬁEzJ\/ + 1 /\J\ Yy € 1 SHLD (9 0w ) 96 (bo ) THNuUd \>~\
STITLELT = AU/ (09) AFT
AL émzj\/ + VA\ +
YdHN Z
YT 011
. . bazy
UdHN . HOS (% [ow §) VAL
Ibh I + >j (% 10w 2) €080)d THNUd \/N
(9 Tow Q) {(ovar)pd
ko)
‘Suaquinu proq ayy £q papa1pul Sa.4jons 10f sa1qvy ay3 Suipada.d S1vyd ayj 01 A2fa.4 aSVI|J
'sJod (%) ($)PIALA Pue (s)1onpoid SUONIPuOD) aunuy

(ponuyuol) SANAIQ-¢ T 40 NOLLVNIAVOIAAH ‘D1 914V

234



€8¢

(414

€8¢

LTE

Z T

(96)

L) REION

N
+8) ud” §/j

(L6) X
N

Ao  (8¢€) SHO

Auoy  (0) Quexorp

/I II+1  udAjog

+ I
A

N
H

U+ U WOA
(% 10w 7) SOHdINVX
‘(9 1ow 1) YD(HED-Wpd]

U pT W AHL
‘(% 10w 7) SOHLNVXng-
‘(9 1ow 1) [[D(EHED-¢Wpd]

1 SHLD
(9% 10w () HOdY
(9% 10w 1) *(fudd)Pd

4T U INOA
‘(% 10w 7) SOHALNVX
‘(9 1ow 1) [[D(EHED-Wpd]

50ST ‘JUdA[OS

‘(9 Tow O) ‘€101

Qi

N

HN

HNOUg

SINHNUd

D

CHN

235



&

TI=T/T 9L IM+1

48[ ‘508 duexorp

J\/\/ é (% 10W ) 4ddd H bag
98¢ n N, o N o (plow D) %ad"(NOFHOIND o0 T %
o/|\<\ o/|/w (% 10w 1) £GLONE /|\/“
%
06) HO T u U § 08 “ouazuaq
(08) 0 ¢ ( (% low 7) IvEg m
ey 09 WO 1 N (9% 10w 01) VL m u ( @
09) o 1 m w ‘(9 [ow ¢) g4(ng-u) 7
Sz u 7 ‘(9% 10w 1) “(de3)IN
ome
4 ey M SHD boz
(% 10W O7) ‘VAL
LLT (16) ud \@ (% 10w §) Addd SINHNUY @
ux ‘(% 10w §) (AN
(€) — P((udd)Pd
(?)  SOHAINVX [  SIDHO-[*(eqp)?pd]
(6L)  SOHdINVX ¢ Y00%1D)Pd
(LL) ddda 1 IDCEHED-¢Wpd]
09) dVNId T DCHED-Wpd]
(T6) soyd-gda 1 IOCEHD-Wpd]
(S6)  SOHdINVX 1 {IDCH®D-Wpd]
puedry x 18K[e18D)
4+ MDA ud ud
€8¢ i J\z/ ZVQ ‘(% 10w 7) puest /ﬁ \>N
ud H ‘(95 TOW X) 18ATRIRD UN” N
ko)
‘Suaquinu proq ayy £q papa1pul Sa.4jons 10f sa1qvy ay3 Suipada.d S1vyd ayj 01 A2fa.4 aSVI|J
sy (%) (S)PIAIX Pue ($)19npoid SUOTIPUOD) aury auar

(ponuyuol) SANAIQ-¢ T 40 NOLLVNIAVOIAAH ‘D1 914V

236



6T
6CY
6C
¢8¢
¢8¢
68¢
¢8¢
¢8¢
¢8¢

8¢

9l

8LT

&

1:66 (69 ¥ u Woa — 1 JLOH
166 (19 T u wWoa — 1 JLOSY
g (8L vl oS8 SHEO — 10 JLOSY
6r (€6 ¥ u Wod M I HOJL
ey (98) T u NOd M T JLO3V/IDnV(dE(Oud)
e a9 »S°0 206 SHYO  MIN 10 HOJL
19 (1L »S0 206 SHYO  MIN 10 JLO3V/IDNV(dH(0ud)
ey (17 vl oS8 SHEO  MIN 10 HOJL
9 (L vl S8 SHED  MIN 10 JLOSV/IDnV(dE(Oud))
@2)/(a) (y) awry, dwoy IUdAJOS X 1sK1eIRD)

SLHN J% JUIATOS ‘(95 Tou X) IsKTe1e)
/\ﬁT WBIUIGAO *,0S “HDA
(€9) (9% 10w §) JLONVdud

N
L
X g grrie
(06) Y 9€ 506 SHLD ‘(% 10w ©) 01
UdHN

T oEP1-9€1
(9 Tow ¢'7) HOUd
‘(% 10w §'7) BNOUd
(9% 10w 7°0) AAdd M4 dpPd

UdHN

©)
\F\<

CHNSL

CHNUd

CHNUd

1:6T= @I
ba y

¢

bagy

-

bagr

4

bagy

g;

237



(S8) T HO 1
(61) L NOW 1
®) vt NW I N J@ =1
(6%) T S 1 tdd
(68) T o 1 AN 09 9a°D m
344 (99 L WO 0 N ‘(9% 1ow ¢) BLOICHED)(DPd] u
u
on MY 0 . u (
z
(y) oun, zZ u ( 7
() T ug
99) (22 ng-u NZ
(s1) T ng-u =1
) T g “4dd
((S9)] [ e 209 °a’>
vy (8¢) vz ! AN A ‘(% 10w ©) [FLOICHED)(DPd] HN®Y
(y) Qg q
WYBIUIA0 U HOA
rel (€8) X ‘(9% 10w 1) HOLL THNZQD
ZQDHN
9]
WO i Utz waoa SN0
¥8¢C (ov) SO N (% 10w §) JLONVdfyd  “4OHN /L/ O
(gg)  oowg
(98)  zaD .
baz
(18) SL S0 U “goa
e w X ( ) ¢ c
20 ‘(9 [owr n
LL N % 10U ¢) JLONV U HNY /<fi
a IHN
%
suaquinu ploq ay1 Kq paipoipui Sanionals 10f sajqni 2yl Suipada.ad s1pyd ay) 01 12f2.4 2SV|J
'sJod (%) (S)PIALA Pue (s)1onpoid SUONIPuOD) surry auaIq

(panuyuol) SANAIQ-¢ T 40 NOLLVNIANVOIAAH ‘D1 914V

238



€8¢

[4:1

[4:1

(4%

vy

(L8)
(69)
L)
(81)

[
T
[
T

(1) Quiry,

L:€6 =TI/ '(S6) I+ 1

o o —~ —

u

(06)

(8L)

+

(96)

= =

£, £~

z> /Z
TZ

/ {<

UdHNHN

X

et

UdHN

UdHN

4

3

&

U+ M WOA
‘(% 10w 7) SOHdINVX
‘(9 10w 1) YD(ATIR)Pd ]

1T HLD ‘(% 10w () HOOY
‘(9% 10w 7) "((ydd)Pd

U+ M WOA
‘(% 10w 7) SOHdINVX
(9 10w 1) YIOEHD-Wpd]

1T SHLD ‘(% 10w (0S) HOOY
‘(9% 10w 7) "((ydd)pd

U ¢ M BHLD (9 [ow 7) 26

N JQ
=1
“ydd
209 °a’D
(% 10w ) JLOICHED)(DPd]

SNHNUd

CHNHNUd

CHNUd

(b2 7) CHNuUd

HN

B

(ba 1)

T

(ba 1)

T

239



(TL) ug
(L) ng-u 4 81 ‘606 ‘duexorp
98¢ (¥6) AN \@ (9% 10w O 1) %dd THNDOY
¥ AOOHN ‘(9 1ow O1) €GLONE
(08) ug 4 81 ‘506 ‘duexorp
(¢8) ng-u ‘(% low ) 4ddd
98¢ (96) AN \@ ‘(% Tow O) %4d"(NDRIN)ND CHNDOY
¥ AOOHN ‘(9 1ow O1) €GLONE
(88) (% 10w O1) %4d
(26) (% 10w ) 4ddd @ Y 81 ‘50 ‘UEXOIp ‘SAANIPPE H
98¢ ‘(910w O1) %4d"(NDRIN)ND (9% 1ow O1) £GLONE zv\o
SAAIPPY N /\“o ﬁo
4
(1L) [ 09 ug
99) 1! " ug SHLD (% oW (07) VAL
LLT (8L) 0c 1 a \@ (% 10w ) Addd HNSI
(ouwry, dunp ¥ QAN (9% 10w ¢) Y(AOD)N
(S8) 09 HOUd
(L8) 0¢ dNd
(€6) 9 ug bog
(28) LE D> 1 SHLD (% oW (07) VAL
LLT (68) L ng-u \@ (% 10w ¢) AddA CHNYA
(1) owty, q YHN (% 10w 6) A(AOD)N
%D
‘Suaquinu proq ayy £q papa1pul Sa.4jons 10f sa1qvy ay3 Suipada.d S1vyd ayj 01 A2fa.4 aSVI|J
sjod (%) (S)PIPIX pue (s)1onpoig SUONIPuOD) sury audIq

(ponuyuol) SANAIQ-¢ T 40 NOLLVNIAVOIAAH ‘D1 914V

240



a4

vl

1l

(29) NOd O 01
(89) lelel o 8
(1¢) NOd  YHO 9
(T9) lelel o 9
0¢)  FIDHD o
(1) SHLD o
() ouexorp o

@ JAHL o ¥ @
(It) lelel o ¥

(S€) Nlelel O N

(S0) Woa o 1 mNu
JUA[OS A X

(L) N N

J, \Z Z/ \Y

zL/I\Fz

Aoy (08)  TOSTH/IOHD  ud

Auox  (88) YOd'H W

1T (sL) YOd*H H

mwr I+I JU2A[OS |
)i + I

o ',

N

(ng-HN n\@ .

Qdd
Y 7T *,08 udA[os
(% 10w §) m
BLOISHED-(W(DPd] m w
z
H H
N N

uw Op—0¢ ‘WYOd*H N N N N

UuI (Jp—(¢ IUIAJOS U N

bazg

ba g

241



(66) vT u WDda
(99) »STO 06 SHLO
(89) vl o8 SHLD
(L S0 06  duexolp
(8) S0 06  duexolp

&

1
o
1o
1
S

THODRIN-F
THODRIN-F
THODRIN-F

YHODOPN-

SN

() duy, () dwap, IudA[OS

X

k|

JURA[OS ‘(9 [oW X) JLOSY

$8C \Q (% 10w x) [DV[dE(0Ud)] CHNOSY
ACOSHN
(s6) I SL 0TT SHD
Ya4 (€6) 91 SN \@ ‘(% 10w 01) COIS/VINd CHNY
[CUEIN A | YHN
09 L1 06 "HPDHO¥ 0 QUEXOIP (% [0W O1) %dd > z

. HN_ ¥

98z (69 Tl 001 ud L ‘(9% ow o1) €GLONE e

(woury, (,)dway v R 0
ba
(o 06 "HODHD 0 auexoIp (9 [ou y) 4ddd :

HN_ ¥

98z (S0 Tl 001 ud L (9% 10w (1) %2d" (NDINND e

(ouny, () duag v ¥ N (9 low o1) (GLONE 0
40z M SHO bag

(08)  THD ‘(% 10w 07) VAL m
Lz @@ o N (9% 10w ) 4ddd m u

z m u ‘(9% 10w §) A(AOD)N 7

z o)
‘Suaquinu proq ayy £q papa1pul Sa.4jons 10f sa1qvy ay3 Suipada.d S1vyd ayj 01 A2fa.4 aSVI|J
sy (%) (S)PIAIX Pue ($)19npoid SUOTIPUOD) aury

(ponuyuol) SANAIQ-¢ T 40 NOLLVNIAVOIAAH ‘D1 914V

242



wy

€Ty

98¢

0ST

(¥L) (44 0S 40d Sz
(S9) ¥ 001 40d oI zg
(81) 01 M 40da S SL
(98) o1 0S 40da S SL
(1) ¢4 06 duexolp ¢ SN
(y) duy, (o) dway, jueAjos  x d
YHN
(29 29D
¥ sL
| ¥HN
(L9) ¥T M "HOONO-T ¢
(sL) S 0S PHOOMOD Y T
(¥8) € 0S YHODONY T
(¥8) S 0S  THPD0°N¥ T
(08) € 0S ud ¢
() duiy, (o) dway, yoox
IVCOHSHN
@9 e 0
CON ! Ssn
A H
d

UAA[OS (% [OW X) F(JLONZ

U+ ‘,0S ‘A0d
(9 10w 07) [3LONIAdS4]

QuexoIp (9 [ouw ) ddd
(% 10w O1) %Ad"(NDRINDND
(% 1ow 01 (J1O)Nd

YT 508 ‘A0A
“(aprure jowrwy/Suw 00[)

OHU"O MISTH

HNY

CHNY

CHNCOSIY

CHNCOS

ba gy

bag

bag

243



9Ty

sel

e

98¢

98¢

(02)
SLHN

(€9)
SLHN

(26)
SLHN

(¥8) € v 0l

(98) 8 T S

(L8) 8 L€

(€8) 1T 70 1

(08) T 70 S0
(oury, & x SLHN
(29) ¥T u 01  'H°O%ON-T ¥
(6L) S o0S S YHDMDY ¢
(€8) € u S THOOIN-Y  T'1
¥8) S u S YH9DONY Tl
(€L) S u S ud Tl
(y)owrry, dwoy, « 1y X
IVCOSHN

O OO0 O

ba
Y60l Teau ¢

(9% 10w §1) T (9% [ow §) BD CHNSL @
bagy
46T 508
“ADA (% oW [) HOJL CHNSL

4 81 ‘,S8 duexoIp
(% 1ow §) Addd CHNSL
(% 10w §) “Gro)MD

WA,

.08 .ucmxo%
(9% 10w €) 4ddd
‘(% 10w X) 9¥4g"(NDPIN)ND CHNSL
(9% 10w X) (G LO)d

bag

O

auexoIp ‘(% [our €) Sqd
‘(9 Tow X) £(1LO)g CHNCOSV

0

‘Suaquinu proq ayy £q papa1pul Sa.4jons 10f sa1qvy ay3 Suipada.d S1vyd ayj 01 A2fa.4 aSVI|J

S}

(%) (S)PIRIX pue (s)onpoid

SUONIPUOD) Qurury Quarg

(ponuyuol) SANAIQ-¢ T 40 NOLLVNIAVOIAAH ‘D1 914V

244



(434

[4:1

6T

(88) SHLO % O

(06) SHLO 2% Ef

(16) SHLO 2% H

(89) SHLOD q6 H

) ANA €6 H

@ WOa ®6 H

(0g)  ouexomp €6 H

(69) AHL 6 H d

(68) SHLD €6 H
JUIA[OS Hm\ﬁ.ﬁmU Aq

(96) T u [Apydeu-g

(L6) T u Apydeu-1

£88) T 2001 [Apukd-¢

A6L) T 2001 [Apukd-g

(96) 8 u YOO

(16) 8 u lieitond

(s8) ¥ u THODRN-¥

(68) ¥ u THODIIN-¢

(88) ¥ u YHODAIN-T

(8L) ¥T u YHODON-¥

(S6) ¥T u YHODON-¢

08) ¥T u YHD0N-T

(S6) ¥ " YHDIg-T

(66) ¥ " ud
() duy,  dupg, v

(61) T " Woa 1

L) 1 oS8 SHED 10
A—U ury, mEo,H JURA[OS X

TZ

IVHN

SLHN

[ G ‘M “JUdA[OS

‘(9 1o 7) 1shere)

SHLD ‘(% Tow ) VAL
‘(9% 10w 7) ((ydd)Pd

JUIATOS ‘(9 Jow X) JLO3Y

HN

bag

CHNIY

CHNSL

boy

245



0:9:76 YHOO-
Aquo YHODO Ot
01:0:06 YHODRD+
616106 YHODOPIN-¥
£:€96 YHOD0PIN-¢
L0:€6 YHD02IN-T
Aquo y YHOON O+
0:€L6 YHODAt
9:0+6 YHODID-¥
L€:06 ud
SII/IL Y%
bag
m )i 1
oY ‘Svi + \Q + \@ oLT1 “8HLD ‘onjoaz vad-H CHNIY
IVHN IVHN IVHN

Aoy (00 SL 810

Awoqr  (99) [l H

I m+1 (o) dway d

bag
d b P L “9UaZuaqoIofyd -
Wl L | ‘(9% 10w §)
. . N 099"(*4°D) 4 HNUd .
A NH H HN A

%0

‘Suaquinu proq ayy £q papa1pul Sa.4jons 10f sa1qvy ay3 Suipada.d S1vyd ayj 01 A2fa.4 aSVI|J

spd (%) (S)PIAIX pue ($)10npoid suonIpuo) aunury aualq

(ponuyuol) SANAIQ-¢ T 40 NOLLVNIAVOIAAH ‘D1 914V

246



1444

LET

©)

(86) 208 YHOON-T
(LS) 208 YH9DOH-T ¥
(S6) u YHOOD'OY Y T
(28) u YHOOD'OYE ¢
(38) u HOOD'OYT T
(€6) u HOOOV-Y T
(18) u YHPDO'OH¢ ¢
(L6) u YHOON+ ¢
(66) u YHOOON-€ ¢
(86) u YHOOSON-F T
(66) u YHODSON-T T
(66) 208 HOON‘O+ ¢
(96) u YHOON‘O-€ ¢
dwoy, v X

UGHN

IVHN

(ng-HN /i@ -

“ydd
4T 08
(9 1ow ¢) FLOI(AIR)(DPd]

U+ ‘dHL (% 10w 7)
JLOI(ATE)PA(SOHALNYX)]

bog

CHNug

CHNIY

247



WBIUIA0 “,0S ‘HOA

78T (L8) ‘(% 10w ¢) JLONVdUd CHNZQD
ZQDHN
Y0z ‘W SHO
bazy
(% 10W 07) VAL
LLT (68) (% 10w ) Addd SINHNUY
UGIAN (% 10w ¢) Y(AOD)N
(L8) JHL 01 [DH SOHdINVX I oATE)Pd]
(€) dHL ¢ JLOSY ~ SOHJINVX I U1o0Ae)pd]
(66) JHL — — SOHdINVX 1 oUATE)Pd]
(=) dHL — — fad 1 U1o0ATe)pd]
(=) dHL — — wodddd | Ao0ATe)pd]
=) dHL — — dvNIg 1 A1o0ATe)pd]
(] dHL — — 4dda 1 Y1o0ATe)pd]
(03] dHL — — soyd-gda 1 Ao0ATe)pd]
(1) euwsnjoyr  Qf VAL — T "(tudd)pd
(z0) dHL 0 VAL — T "(tudd)pd
@) dHL — — — T JLOLUAI®)PA(SOHALINYX)]
(—) dHL 01 IOH - — —
(—) JHL 01 TA9H - — —
(—) JHL 01 HOJL - - —
JUSA[OS £ oAnppy puesry  x 1sA1e1e)
U (07 M JUdAJOS bog
NO ‘(9% 10w £) aAnIppE ON
LET ‘(9 Tow 7) puesi|
m (9 10w x) IsKeIRD THN
D
‘Suaquinu proq ayy £q papa1pul Sa.4jons 10f sa1qvy ay3 Suipada.d S1vyd ayj 01 A2fa.4 aSVI|J
'sJod (%) ($)PIALA Pue (s)1onpoid SUONIPuOD) sury audIq

(ponuyuol) SANAIQ-¢ T 40 NOLLVNIAVOIAAH ‘D1 914V

248



8hy

Lyy

98¢

0sT

1d-!
(SL)

1
ov)

(29} u 0 Y'COHDELOMD
08 08 ¥ 94" (NDRIN)IND
(99 08 0 94d"(NDRIN)IND
(1L) u 0 94d"(NDRIN)IND
(6L) u 0 94" (NDRIN)IND
(L) u 0 9%4d"HN
@ 08 ¥ OAdM
(€L 08 0 OAdM
(6L) u 0 9AdM
(Ln u 0 —

dwoy, x QANIPPY

(1L)

(1)

Z4QDHN

ZqDHN

ZqQDHN

&

2002 ‘JLOIINTNA] 1g-1
‘souexay ‘(% [ou [) {FLO)UZ
HN
00T ‘O°H 1d-!
‘SOUBXAY ‘(9 [ou 1) YJLOIUZ
HN
Y 8] ‘ouexorp
(% 10w X) 4ddA
‘(9% 10w (1) 2AnIppE CHNZQD
(9% 1ow 01) (GLO)d
50S ‘O (% 10w 1) HOJL CHNZAD
4 6T 508 'HOA
‘(aprwre jourw/3ur () CHNZQD

OHU""O MISTH

bay

bagy

bag

249



T8¢

LLT

(434

6LC

6LT

€8¢

bo 4
Y+ W SHLO
‘(% 10w 0g) HOOY CHNUd
(9% 1ow 1) ¥((ydd)pd

@ 409 ‘M SHLO bag

(1L)

O

UdHN

‘(% 10w 07) VL

‘(9% 10w ) 4ddd ﬁ u
ﬁ u ‘(9% 10w ¢) Y(AOD)N o

(89) \@/ Y $T M SHLD (% 10w 7) 96 (b2 7) CHNuUd p
UdHN
AN

ZT

ZT

48 ‘5001 ‘dudzudq

/b (9% 10w ¢) [vHg

09) N (% 10w O1) VAL ‘(% [ouw ¢) m u
ﬁ u dE(ng-u) ‘(9 [ow 1) ¥(oeaE)pd

ZT

m u de(ng-u) ‘(9 1ou 1) {(oeoe)pd

Uz W WOA ud
N ‘(% 10w 7) SOHdINVX
H (9 1ow [) YID(EHED-¢Wpdl TN

~
0
D
a4
=
=9
Z
/

U8 4001 ‘oudzuaq
S (% 10w €) VO
©9) N (9% 10w 01) VAL *(% low €) ﬁ u J\/j

0

‘Suaquinu proq ayy £q papa1pul Sa.4jons 10f sa1qvy ay3 Suipada.d S1vyd ayj 01 A2fa.4 aSVI|J

S}

(%) (S)PRIX pue (s)onpoid suonIpuo) aunury aualq

(ponuyuol) SANAIQ-¢ T 40 NOLLVNIAVOIAAH ‘D1 914V

250



18¢C

(TL) 8 H ¢
(z9) 8Y YD1 \
L) 8 O 1 NI
89  of H 1 Y N
() duury, q u
8¢)  (¢h) Sl ud
(Te)  (99) S oto
&) (99) Sl -ON
D (08) I AN
6) (€L Sl 0N
0 #9) S £l
@D (08 T H
i I () Quiry, A
N
18T 11 \Q\/U + I N
A oy
d
Q
+  (p N

N
18¢C QD N7
A =

LLT

AN
~
N
oW
N
(G- O

S0TT SHLD (% 10w 07) VAL

(% 10w L) SOHAINVX
‘(9% 10w ¢) AEADD 0IPd

011 SHD

(% 10w 01) H*OOud

(% 10w $) SOHdLNVX
(9% 10w 7) AEADD0IPd

U+T 5011 SHO

(% 10w Q) VAL
‘(% 10w L) SOHdINVX
(9% 10w §) AEADDOIPd

P 7 ‘M ‘dudnjo)

‘(% 10w 07) VAL

‘(9% 10w ¢) 4ddd
(% 10w ¢) Y(A0D)N

HN

HN

HN

SINHNUg

251



0Z:08 =1I/1 *(08) I + I

P 19U 19U
w1 /\J\ + 0 J\/\

UdHN UdHN

LT 4(89)

18¢

=)
0e MO N
SNO

18 (1)

H
N7 N
18 (D) + (89)
N = 7 N
~
N
H
£10 N
5z
10

49 U SHLD (9 [ow 7) 26

U8 ‘609 SHLD

(% 10w O7) VAL

(% 10w ) Adda
(% 10w 6) A(AOI)N

UG 011 SHO

(9% 1ow O1) H°ODUd

‘(% 10w ) SOHdINVX
(9% 10w 7) AEADD0IPd

UG 01T SHOD

‘(% Tow 01) HODUd

‘(% 10w ) SOHdINVX
(% 10w 7) Y(EADD0IPd

YzL 01T SHOD

‘(% 1ow 01) HC0DUd

‘(% 10w ) SOHINVX
(9% 10w 7) AEIDD%0IPd

(b2 7) CHNuUd

SINHNUg

N
\8
CENGE

SNO

0N

HN 0N
£10

HN €10

EI9y-
/\/\ H"D-u
01y
bog
8
ba
D

‘Suaquinu proq ayy £q papa1pul Sa.4jons 10f sa1qvy ay3 Suipada.d S1vyd ayj 01 A2fa.4 aSVI|J

RIEN| (%) (S)PIRIX pue (s)onpoid

SUONIPUOD)

Qurury

Quarg

(ponuyuol) SANAIQ-¢ T 40 NOLLVNIAVOIAAH ‘D1 914V

252



67y

98¢

(434

orl

N o @O W © NOIN ¢ nga fudd YE40D%0)Pd
e © ® G (O NN §T0 nga fudd Y*100%0)Pd
A . ®» © © O dNa - — - udd “£400%0)Pd
mn @@ o o NN — — fudd YE40D%0)Pd
_ _ © @© @O (O NN — - f4dd AE00%0)Pd
© ©on M (© NN — — 4dda YE4DD%0)Pd
98N ® © © (O N>PW — —  HHPDAN-0d Yeap)pd
mn © o o NN — —  Y"HD2N-Od Y(dearyy)pd
X © W © (O NN — — d4ddd Y(orom)pd
. + m ©® O o NN — — fudd  ATADIF(NDN)PA]
A Al II II+I JUGAJOS X QANIPPY puesry 1sk[ere)d
=
bag
U P 001 JUGAIOS
I
aaN (9 10w X) 2ATIPPE 4
SHOD + I ~ + 1 ‘(9 10w 7°0) pursy HN99 _
A N ‘(9 10w G0°0) 18ATeIed pd
QAN
H3 (L) SHOug
H3 (€L) LIH8D-u
Auo 1 (LL) ud
wt e 4 U 81 ‘50§ ‘ouexorp
/\/Tm o /\J\ ‘(9% 10W 1) ddd u bog
Coe g R O v
o Ud
(c6) /\/\ U WIHD (% 10w ) 96 (b27) THNuUd XM
UdHN
S:66<TI/I (09) 1L + I bo ol
1 = 4+ 1 J\/\i U 9€ 5001 “SHLD ‘(% 10w §) 01 CHNud N U
UdHN. N o XX

UdHN

[Uls)

[antlis}

253



m (o © (49] 001 09:0t Queydoy ANa  — — 80 10

@ (9 (© (1) 0Tl 09:0% sueiday ANa — — ¥0 S00
@ (8 (© 0) 001 09:0% sueiday ANa — — ¥0 S00
@ @89 (M (0) 08 09:0% sueiday ANa  — — ¥0 SO0
2N @ @ @ (1) 001 0L:0€ dueiday ANa — — ¥0 SO0
~ @ (8 (© 0) 001 09:0v  oueiday ANa — — ¥0 S00
. ®  as)  (© ) 001 0r:09 Queydoy AN — — ¥0 S00
A i © 9 (@ 0) 001 — — ANa — — ¥0 S00
©  an @ 001 09:0% Que0 HON — — — ¥0 SO0
_ © (@ O @) 001 0S:0S Que0 HON — — — ¥0 SO0
@ (o (© 0) 001 — — HON — — — ¥0 SO0
(€0 B 0 (@ 001 — — AN ST 09949 TO SO0
A QAN .
@ © wn O 001 — — ANA  STO 09949 TO SO0
@ © o O 001 — — ANa  — — TO SO0
. @ © O 0) 001 — — NON  — — T0 SO0
X m  w 0) 001 09:0% sueiday ANa  — — TO ST00
> A Al m 1m+1  ()dwsy qmw G IUOA[OS D JUSA[OS z AANIPPY { x
bag
[ ¢ ‘(Ie[OW g/») SJUIAJOS
m 2aN | (95 [ow 2) aAmIppE 4
6vy  CHD I ~ + 1 (% low ) fydd HNY" _
AN X ‘(% 10w x) LA [FINDPN)PA]
9aN
o_U
‘Suaquinu proq ayy £q papa1pul Sa.4jons 10f sa1qvy ay3 Suipada.d S1vyd ayj 01 A2fa.4 aSVI|J
'sJod (%) ($)PIALA Pue (s)1onpoid SUONIPuOD) sury suarg

(ponuyuol) SANAIQ-¢ T 40 NOLLVNIAVOIAAH ‘D1 914V

254



€9:1€:9 = TI/IV/I (29) T + 1T + I

I 1 1 I
N
J~
d
1ze + + AHL ‘(% 10w 06) SHO'D/I'T
R X N
q
£08) 0T id-u
L9 (¥L) S " 50§ ‘auazuaq ‘(9 [ow G¢) I'T
o
() oury, A AN XN

6L:81:¢ (29) 1

08:11:6 ((49) N

WI/T M+I+1 W

i1 1 1

9AN
1t + +
9AN .

AHL ‘(% 10w ¢¢) SHO'D/N

9dN

ba¢z H
N

(L

(b2 6'1) HN®

(ba £°1) HNOH

255



) (V)] — 0) ©  t0 adda “(avaey)pd
0o (69 1:'C @w an 8o adda “(auvaey)pd
an (@ 1'ce a1 90 91 adda “(auvaey)pd
) (V)] I'v'C w) @ Te adda “(avaey)pd
) ()] I:L1 @® an +9 adda “(auvaey)pd
) (V)] — 0) € 91 soyd-gda “(auvaey)pd
) ()] I:L1 @® (@) ¢ soyd-gda “(auvaey)pd
i Al ) (V)] 1:0C ©@ (D +9 soyd-gda “(auvaey)pd
o © O fuog @ © ¥9 soyd-ada “{volpd
. ) ()] Auo (€) © <9 adda “Ovo)rd
(VR Auo g (€) (O ) 4dda qopd
_ _ [(ORE)] Auo g @) 0  ¥9 soyd-gda qoprd
(VR — 0) 9 fudd  YEI0D%0)Pd
) ()] I'1e (€©) (D +9 addd  Yt402%0)pd
. - ) ()] — 0) (O} ddda N@uuNovE
) (V)] — 0) © 9 Addd  Yt422%0)pd
X ) (0) — (0) (0 ¥9 SOHdINVX  “*40D%0)pd
N [(OR()] 1L ® W 91 soyd-g4da  “*400%0)pd
X (VR 1:9°C 09 Q0 T¢ soyd-gda  “*400%0)pd
> o O 1:0°¢ @D  © 9 soyd-g4a  A*40D°0)Pd
Al I O@@ 1 1 x puesry shere)
i ¥ 4s 001 SHO m
osp NS oy n + - (9 our x) puesiy
C A ‘(% 10w 7°0) 15418180 Pd
a

(s}

‘Suaquinu proq ayy £q papa1pul Sa.4jons 10f sa1qvy ay3 Suipada.d S1vyd ayj 01 A2fa.4 aSVI|J

RIEN| (%) (S)PIRIX pue (s)onpoid

SUONIPUOD)

Qurury

Quarg

(ponuyuol) SANAIQ-¢ T 40 NOLLVNIAVOIAAH ‘D1 914V

256



&

w_/
N
AT + (®) (@) 0r09 NI
(D (S) 0S50S  NO°W
= = a I ) 10 090  NOW
“~ (C29) 62 0t:09 ANA
(s¢) an  0s:0s AN
4
XN (69) @ 090t AN
+ +1 D JUIA[O!
_ AL+I0 1I q/ [0
_ 1S %001
Arnn ¥ (oner xejow g/v) aue)doy/JUAJOS
osr NN oy | S + I (% 10w 9'T) 9dda
C X N (% 10w T°0) “(*IDD%0)Pd
A
M/
N
¥
Al o O 1:0C @D W  NOI
P P . o O €T (€D (D OoSWa
m (© (€0 LT ® (© dIAN
SN o (© 1:6°1 00 9D JNa
+ @ ® LT oD  (on od
X m @ I 99) (97 SHLO
_— Al I @@ 1 1 JudA[os
A UGS ‘5001 IudA[0S
N M/ ¢
oSy C =y 1§ + 1 (% 10w 9'1) 4ddd
X X (9% 10w 7°0) “A*4DD0)Pd

d

ZT

ZT

257



L€6 =TI (SO I +1

+ | 'O

49 U SHLD (9 [ow 7) 26 (b2 7) CHNuUd OO

(434 I ynN |
UdHN &
NﬁU
89 (¢ ud H H PN "H°D09N-+
© (09 ud H N H "H°D09N-+
(1) (89) ud H 9N H ud
© (09 ud H H H "H°D09N-+
© (68 ud H H H ud
0 (68 °W O H H "H°D09N-C
0 8D "W H H 2 ud
© (09 H °N °I H ud
© L) N PN H H ud
o @ H H N H "H°D09N-C
© 0 H H N H ud
I N S RS S S Iy
d HN a4 i 4028 1 “(1%) OTH/NDPIN d
Vo4 v “(durey 3 bag)€ S
vor I EL/} 1 Ej\< M@ w H) AN (b ¢) *HN E\fﬂf\
‘(ba a-t'1
A HN A o aay 2!
E\:U
‘Suaquinu proq ayy £q papa1pul Sa.4jons 10f sa1qvy ay3 Suipada.d S1vyd ayj 01 A2fa.4 aSVI|J
'sJod (%) ($)PIALA Pue (s)1onpoid SUONIPuOD) sury audIq

(ponuyuol) SANAIQ-¢ T 40 NOLLVNIAVOIAAH ‘D1 914V

258



194

1594

1594

1594

(06)  <0ST  JH ud
(08) u 1L EIHoD-u
(06) u L “HO(HO)HO®HOPIN

dwoy W

(06) “HD

(06) o

z

(06)

(06)

U 8% SHLO
(9% 10w (7) GOWCD

U g M SHD
‘(% 10w 07) YO1LLdD

U g M SHD
‘(9 Tow (g) IOLLdD

Y g M SHD
‘(9 Tow (g) IOLLdD

HNY

ZT

()

HN N°H

1S

TZ

L/\ NH
HN

259



“SOpIWE[A1208- SE pare[ost axe s1onpoxd Ay,
"%16 ST ANATIONAS 1OWOS] f

*par1odal 10U AIe SINONNS A YOIYM J0J ‘SIWIp duadiAuw apnjour sponpoid oy, ,

“UMOYS ST IOWOST Jofew Y JO 2UMINNS AL, "DO Aq PAUILLIANAP SE ONEI £:piy] € UL PIULIOJ I SIOWOSIOISAI A, ,,

‘partodar jou st praIk oy, 5

YT 5001 BHED * (% 10w 01) fudd ‘(% 10w §'7) YID(*HED-W)pd] a1e suonipuos uonsear ayy,

*SQUIWIE [AUSIPEIO0 JO 958 APNIIUI SIONPOId ,

“Sur00d wreans are A (1sd 01 A\ 0£) SUNEAY SABMOIOTW JOPUN INO PALLIED ST UONIOEAI A, ,

UMOYS ST JOWOST Jofewr ) Jo 21dNNS AU [, *DD) £q PAUTULINAP S ONLI 7:7:LT B Ul POULIO] AIE SIOUWIOSIOIST oIy, ,

“pautioj arom spnpoid QO

*punoy os[e aIe s)onpoid uonIppe-z* Jo syunowre aoely, ,,

WO e
SN0 \Q 46081 $HD . 09N
ISy (L) N (% 10w 07) SIOIHD
H ’O 0N
N
(SL) 0S1 JH ud
(08) 0C 1w ''H%Ow
(06) 0T 1L 1411
(06) 0T 1L e 7 S
s AT 7N
2N \ 48y SHO \
34 (% 10w 07) FOWD HN®Y
Ny Y
N N
09
‘Suaquinu proq ayy £q papa1pul Sa.4jons 10f sa1qvy ay3 Suipada.d S1vyd ayj 01 A2fa.4 aSVI|J
S} (%) (S)PIPIA pue (s)1onpoid suonIpuoy sulry uwalq

(ponuyuol) SANAIQ-¢ T 40 NOLLVNIAVOIAAH ‘D1 914V

260



68:11  (€8) 9 o€l
Sriss  (8) I 001

wI m+1 (wourl () dwap,

183U (9 [ow £°0) fudd bag
/\/ \/\
s I NN+ z( ‘(% Tow €°0) THEEN NS D =.=DH
H
< Z (9 1ow £°0) YOPd
(6) T [Ayydeu-|
(06) Sl HO(eW)Ud
(L8) 4 fHPDIN-9°'C
(S2) 8h< PHODHD
(8L) i PHODON-
(89) 81 YHODO2N-¥
9L) S0 ng-/ N 206 “°a’D
062 (06) 8l NeW J\ (9 Tow o) ONILD CHNY THO=.=0OH
»(U) duL, A
8:6:69: 111 (L9) I 0S1
N 61:€1:99:0:C  (€6) € o€l
A * 01:6:08:0:T  (TL) € 001
_ T80 (99) I 001
Al 11X — wn I 09
AN _ AAVIIVIZE - AT (ouwry (o) dwa],
N + N Nt
< H
NNNF “ P U (9 Joun ¢°0) fUdd bag
wr o ( T N (% 10w £0) THEEN NN HO=.=DH
Z (9% 10w £°0) YOPd ,
£
‘Suaquinu ploq ay1 £q paipa1pul Sa.4njongs 40f sa1qoy ayy Suipada.d S1vYd Y1 01 A2fa.4 aSVI]J
N (%) (S)PIPLK pue (syonpoig suonIpuo) aunury ELEINY

SHNATTV 40 NOILVNINVOJdAH "‘d[ 419V L

&

261



16T

9

6S

06T

(454

&

k| q TLLTS'T (L8) 4 SN €1 80 W
71:98 (96) 91 SLI [

ML/\/Z\/\ﬁ%
I + 178711 (86) w SLI TPl
16:8:T'1 (16) 9¢ 91 v T0
/I MI+I+1 (Wouny ()dwey & x

%|T T T

N
L/> § + \/¥/ U (9 [ow €) 7] (b2 x) EHN NmoH.H/\
o N q N N Ny

U $7 ‘,SET ‘QUazuaqoIofyd

(S6) \ﬁ/ ‘(9% 10w )
N H

T(EA2D)dIFPINDON=R L Cug]

HO=+=DH

P 9 ‘.06 ‘duszuaq

(€8) ¥// (% Tow £°7)
N H

U(THODPIN-9 TDHN)IZLD

Ieq 60
CHO==DH

THODWIN-9'T =1V

M S0 ‘oSt 9a’D
($6) \ﬁ/ (% 10w Q1)

N Hi
IVN=LL(AD)(HNIY)AD

HO=+=DH

5 50

0L:0€ = TI/T (6) T + I

1T U9 0¢€l

I
N (% 10w ¢°0) tudd bog
+ N NF ‘(9% 10w ¢°0) "HEeN AN HD=.=DH
< (9 10w €°0) IOPd
€
o)

‘Suaquinu pjoq ay1 £q papo1pul S24IONAS 10f s21qvy 23 Suipada.d S1DYD Y] 0 A2fa.4 aSVI]J

TZ

IEN|

(%) (S)PIALA Pue (s)1onpoid suonIpuo) dunuy QUAY

(ponunuo)) SANATTY 40 NOLLVNIAVOIAAH ‘([ 214V],

262



&

(86) Tl SN 206 2a°D
(354 (€6) 8 H p/\/ ‘(9 Tow ©) (S42D) g
() owry, A F\H@ (% 10w §) 1
(86) 6 T
(¥L) € I 0L 0a°D
(354 [(29) € I ‘(9% Tow ) (S49D) g
(@owry u 8 (9% 1ow 6) TT
17T (99) T 3 H ud
(T6) 4! 001 SN AN
(68) Tl 001 H H
@@ Wouwn ()dwor A ¥ } 9
(394 (9% 10w ¢) Y(S4°D)aM
u (% Tow ¢) T
e (19) T S91 "W H ud
— (66) 4! 08 ug o AN
— (86) 9¢ o€l " AN PN
— (#6) 4 0L ug H H
— (28) 4 0S1 W H H
@A) (@ouwry (Jdwsl 4 4 ¥
€S al (9% 10w §) :m%u@mw
Nﬁméz\/\fm (9 10w §) [T

HN

ZT

ZT

L

HNY )

d
NIU —e HA
R
m\mU
d
NIU . ”ﬂ
o
almU
4
NEU e Hﬂ
d
H

263



&

(L6) ! oL H "H°D09N-¥
(L6) 4 oL H "HODID
(86) 4 oL H ud
((29) o€ 08T ng-J H
(L) S 001 H SON
(@ owry, () dwyy, A A
°a’®
AN
ecp «“ >j ‘(9% 10w §) M(S10) ¥ HNQI Y
(% 10w §) 1
(86) o€ o0S ug ug
(86) € M ong-u ng-u 28
. . =1
(0 8t M dr o ad yad
(86) € u | e °a’
crr (86) 14 M ng-u SN IRIN N (% 10w §) JLOCCHED)PA('D) HN ¥ ¥ N:UH.HA
(oury dudr ¥ i /\J\
D
0s:0s  (88)  S(CHD)D'OMN
Auor  (sL) OY0IN
Wl I+1 b
‘11 ‘Quex0
NHZa) iy aumow Hoy—
L6T I ZIDHN ¥ + 1 \J\ ‘(% 10w 6) JLO3Y CHNZAD T\
. b
d (% 10w ¢) DY (1)
N_LvU
9 - Gy ¢
(Ly)  TH®D0PN-€ WHN o~ 74 U1 wWOa o
134 (9p) PHOOIT o (% 10w €) JLOBY CHNIY T
- 9] —Z
v ‘(9% 10w ¢) DNV dtud WN—7d
£
‘Suaquinu proq ayy £q papa1pul Sa.4jons 10f sa1qvy ay3 Suipada.d S1vyd ayj 01 A2fa.4 aSVI|J
sy (%) (S)PIALK pue ($)10poId suonIpuo) auruy WY

(ponuyuol) SANATTY 40 NOLLVNINVOIAAH ‘(] 414V.L

264



944

L6T

&

0) 8F fHODIN-9T T DEHEDIPA(T o

(0) 8F ng-r | DEHEDIPA(T o

0) 8F fHODIN-9T T JLOBVZ/ADPA(T) o

0) 8F ng-r | JLOBVT/ADPA(T) o

(0) 8F fHOD@IN-9T T 4oPd(D o

(0) 8F ng-r | 4oPd(D o

(0) 8F —  —  JLOSVZADCHED)Pd] o

(0) 8F - — TIOEHDIPd] o

(0) 8F - — “opd o

(86) 9 fHODIN-9T T JLOCHEDIPA(D) —

() duury, 4 u 1sh[eIe) Z

AN\ o )
)\ yqd =1
MZ u 19a°%D (% 10w §) 14 [ere)
z

(L8) 1d1 d0ury
(¥6) 1l 7qD
(€6) dE("H°D0PIN-1) 79D
() ["HPO(EH?DUON)-§0)-cldUng-1) 79D
(Ly) ("H2DUd-0)d“('TH?D-2) 79D
(89) ("HODUd-0)dY(ng-1) 79D
(LS) I D0
1 d

mmzK\

Y $T M ‘QuexoIp
(% 10w ¢) J1O3Y
(% 10w ©) ONV(T)

ZT

(]

CHNY

265



&

'y (oD Tl Sy suexorp 7 ("HPDud-0)dng-) ud
[HYAS (s¢) T u suexorp 7 ("HPDud-0)dng-) ud
Iige< (LD T u auexorp g 11 ud
[HYAS o1 T u SHEO ¢ 11 ud
— (0) Tl Sy auexorp g — ud
1 m+1  (Woauwry () dwey, IudGA[0S X 1 Iy
1 1
T JURAOS (9 [OW §) JLOTY bo x
N IVHN
ssp J\?z §/j + /\J\ (9 Tow §) DNV (T) HNIY o=,
)i 0%:09 = 1I/1 (S6) I + I 1
ud qzl 0L °a®d
N YdHN . e B
£cp J\( /\J\ + >j (9% 1ow §) (SA°0)a¥ HNUd
(% 1ow §) T
(86) 9 fHODLIN-9T T JLOCH®DIPA(D  THD
(86) I fHODDIN-9T T JLOCHEDIPA(D  NOIN
(86) € fHODLIN-9T T JLOCCHEDIPA(D) S
(L6) ¥ fHOD@IN-9T T PAGHALOCHEDIPA(D o
(L) ¥T FHODLIN-9T T SANALOCHEDIPA(D o
(86) ¥ fHODLIN-9T T JLOCCHEDIPA(D) o
(86) 0T ng-r | JLOCHEDIPA(D) o
() duury, 4 u shere) Z
AN\ o )
X dd -1 -
N N Ty —
(9747 m u 11909 (9 Tow §) 1sK[eIR) m u HO=.
Z
Z &
‘Suaquinu proq ayj £q papa1pul Sa.4mjons 10f s21qoy ay3 Suipada.d S1vyd ayj 01 A2fa.1 SV
sjod (%) (S)PIPLK pue (syonpoig suonIpuo) aurury QudY

(panuyuol) SANATTY 40 NOLLVNINVOIAAH ‘(] 414V

266



oSy

344

(8L)

Aquo g (¥8)
Auoy  (98)
Auor  (66)
4 (66)
Auor  (66)
! (96)
I're (S6)
Auoy  (L8)

14
T
cl
1!
cl
cl
cl
14

N
\
o (99) 0 (82)
e oA
N
_ LN
\ \
(S0 96 06 H — T
an T 06 H — T
(86) € M H ®HD 1
(s9) 96 06 SN — 1
(82) T 06 SN — 1
(86) T u H — 1
(ouny, () duny ¥ zZ u

4
Sy
4
Sy
4
4
Sy
4

&

1M NDA

‘(% 10w §) YINNVJ U

U1 M NDA

‘(9% 10w §) YINNVdEUd

NG
=1

“ydd

°a’

(% 10w §) JLOCCH®D)PA('D)

auexolp
auexoIlp
auexolp
auexorp
auexolp
auexolp
auexoIlp

auexolp

&

(o I o BN o BENC o RN & BN eI o BN o |

("H°Oud-0)d“ng-)
("H°Dud-0)d“ng-)
("H°Oud-0)d“ng-)
("H°Dud-0)d“ng-)
("H°Dud-0)d“ng-)
("H°Oud-0)d“ng-)
("H°Dud-0)d“ng-)
("H°Dud-0)d“ng-)

ZT

ZT

[Ayydeu-|
EHODID-OIN-T
YHPONCO-+
YHOONCO-+
YHODIg-
YHODIg-
YHODIg-¢
YHOD19-C

NEUH.HA

267



&

L1 00 ¥ HON dddd  ng-u ug  CHOHOUDYON)
1:$'9 (98) ¥ suexorp SOHdINVXIN  ng-u ug  CHOHOUDYON)
1:0°S (88) ¥ suexorp SOHdINVX  ng-u ug  CHOHOUDYON)
1:9'¢ (6L) ¥ suexorp soyd-gda = ng-u ug  CHOHOUDY0N)
111 L) ¥ suexorp dddd  ng-u ug  CHOHOUDY0N)
LTy (Lo ¥ suexorp dVNId  ng-u ug  CHOHOUDY0N)
1:0°L (€49) ¥ suexorp ddHdld  ng-u ug  CHOHOUDYON)
I:L1 (T8) ¥ suexorp dddd  ng-u ng-u CHOHDUDOPN)
oL (8L T uexorp ddda —(THD)- THOHOUO'OIN)
gL (68) T uexorp ddda  ~“CHD)OCHD)-  THOHDUDTON)
Iv's (8L T uexorp ddda ~"(HD)- THOHOUOTOIN)
1:9'6 98) vT suexorp Adda " "M THOHOUO0AN)
@) (owry  udAjos 1 o A i
. bag
ol 008 ‘JUAA[OS o
LSt ) N o ‘(9 Tow ¢) 103V HNA A \.Jm
2! (9% 10w §) YNA(T) !
m_\hU
(16) H YHOOI-T  ud
(6L) H ud ud
(€8) H fHODWIN-S'T  H
(16) H HOOD'OYy  H
(66) H fHYD0AN-+NO-T H
(86) °N 'HOON‘O+ H
(19 H 'Hoowe Ho Y
(86) H YHOI-T  H Nm\z MO
(06) H "HOD4T  H Uy Woda I
vy (6L) H 'HOO1gy  H A ‘(9% 10w ) JLOSY ZdHNIV /P
09 H W H o o N (% low §) [DnVdeud © lw\_m
! v UM(V\ o
m_uoU
‘Suaquinu proq ayy £q papa1pul Sa.4mjons 10f sa1qy ayy Suipada.d S1vyd ayj 01 A2fa.4 SV
'sJod (%) (S)PIOLA Pue (s)onpoid suonIpuo) suruy QU

(ponuyuol) SANATTY 40 NOLLVNINVOIAAH ‘(] 414V,

268



oL LIH8D-u
(08) ug
(18)  "HPDN-+
(€L) PHODID-¥
(8L) ud
(sL) TH9D-> 20€ ‘AHL
T6C ) ng- UdHN x4 (9 10w Q) f1gny (b27) “HNuUd
|
1) 6 LIH8D-u
(99) 4! ug
(€8) 4 YHODIN- A
(99) T ud > 208 “auan[o) ‘(% [ouw Q1) m
6T (6£) [l 1952 N JLO3V (% 10w 1) ﬁ u
() T ng- ﬁ u ((1A10-D)ddDNVID o
(y) owry, q o
1:0s<  (98) oy suexorp ddda  ng-u ug [Ayydeu-z
161 (€6) 8t duexorp dddd  ng-u ug LIH8)-u
1:6¢ (€L) w suexorp ddda  ng-u ug ug
1:0s< (66 8¢ suexorp Addd  ng-u ug ud
1:ce (68) 8t duexorp dddd  ng-u ug -2
@/ () owry,  JudAjOS 1 R A o
ol 508 ‘JUIA[OS
LSY . N o ‘(% 10w ¢) JLOSY HN¢¥cd
A (9% 10w ¢) OM(TD
1:6'9 (99) ¥T auexorp 4ddd ug ug  CHOHDOUDYOAIN)
1:L'9 (16) ¥ SHLD SOHdINVXIN  ng-u ug  CHOHDUDYOIN)
1:01 (18) ¥ SHLO ddda = ng-u ug  CHOHDUDYOIN)
1:8°L (¢8) ¥ HOPIN SOHdINVXIN  ng-u ug  CHOHDOUDYOIN)

&

NEUH.H/

bazy
NIUH.H/

1L

269



8¢Sy

8SP

11 (89) € 141 H HO-u
Aoy (08) 4 H H ug
Aoy (18) 4 H H YHODPN-
Aquo | (6) S H N ud
Ajuo g (89) 9 AN H ud
Ajuo g (8L) T H H Y"H°D0°N-+
1 m+1  (youwrg A A A
I A + 1 &:ZJ\/TE (% _oe%mv MM%«
&\/Vﬂz:é R
— (0) 9¢ H "HOu HED-u
Aoy  (08) 9¢ HHO-u H HEO-u
fluox  (99) 6 H H LIH8D)-u
fuox  (99) 4! H H ug
fluoy  (¢8) 4 H H YHODON-¥
Loy (LD 9¢ H AN ud
9I:p8  (88) 9¢ N H ud
fluox  (c6) 9 H H "HD0N-¥
Loy (yL) ¥ H H YHODA+
fuox  (99) T H H ud
fluox  (6%) 4! H H H%D-2
Aquo 1 () ¥T H H ng-1
mwr m+1 (poawip o d Bl
&/\/Nm &/\J\m <08 “SHLD (% [ow 01)
1 N : + 1 N JLO3BY ‘(% 10w 01)
m u ﬁ u D0V (("HDuUd-0)d4(ng-1)
0 (6]

(ba 7) THNuUd

)

R A
/]o”\/

|

E\FU

bazp

mm/| d
|

m_\hU

‘Suaquinu proq ayy £q papa1pul Sa.4jons 10f sa1qvy ay3 Suipada.d S1vyd ayj 01 A2fa.4 aSVI|J

S}

(%) (S)PIPIX pue ($)1onpoid

suonIpuo)

uafy

(ponuyuol) SANATTY 40 NOLLVNINVOIAAH ‘(] 414V.L

270



L6T (19) PNOOHN VA/j
LL o () MHOu H "HO-u
Pyl (€6) H ®HOD0¥ HoD-u
1:5g< (98) SN H ud
rzs (16 H H HO''HD
I:se< (T H H CHOHDYD0N)
@) o A 1
H
cop g N J\/j o
RS 1
11 (88) I P(CHD)HO=HD H
— ) 81 H HSD-u
Il ot) ¥ f(CHD)D=DSINL H
— (1) T $(CHD)D=DH H
11 (96) I £(CHO)HO=HD H
Auoyr  (¥8) € HSO-u H
11 (L8) I YHD)HO=HD H
Aoy (0L) I H H

Y $T ‘M ‘quexorp
(9 10w ¢) J1O3V
(% 10w §) DNV(IdI)

YT ‘oSt
“auexo1p (9 [ou G)

JLOBV (% [ow §)

OV [(PHODUd-0)d(ng-1)]

TSy
Sy
Sy
Sy
Sy
Sy
Sy
LIg8)-u

ANCOD'HN VHUA
D
bog
e 1
—.
HN g A
€ _\FU

271



4 7 “JUOA[OS

VAN VO ‘(9 10w 2) ALY
65 1 N d 0%V ‘(9 Tow &) proe (ba ¢) THNuUd
‘(9% 10w ) ZdV0)Pd
VO 0V
0D D .09 JHL — 0z VAL 01
w) =) u AHL dud 0z H'ODUd ¢
&D (=) u AHL dud 0z H'OOH ¢
on (@ u AHL — 001 vdL ¢
€D (S0 u dHL — 0S VAL ¢
Ly) u AHL dYOfH"D>-0) 0T VAL ¢
() (€D u JHL dud 0z vdlL ¢
I OV @) D .09 JHL dfud ot VAL S
@D (€0 09 JHL — 0 VL ¢
VO (65)74
D (0 " JHL — 0 VL ¢
0 oy + @ € JHL — ol VAL ¢
IVHN VO WD (©® M NOW — S vdl ¢
N\ w) (=) u ANA — ¢ VL ¢
B
d o €D (p wu JHL — < Vil
o~ OV n 1 dwoy uAfog aamppy £ PRy X
“JUIAOS
WHN e I W N
VO “(9% 10w O[) 2ATIPPE N\, VO
65t I N g 0V ‘(9 Tow &) proe (ba ¢) THNuUd N g 0V
‘(9% 10w X) £(eqp)pd
VO 0V VO 0V
8D
‘Suaquinu proq ayy £q papa1pul Sa.4jons 10f sa1qvy ay3 Suipada.d S1vyd ayj 01 A2fa.4 aSVI|J
sjod (%) (S)PIALA Pue (s)onpoid suonIpuo) suruy QY

(ponuyuol) SANATTY 40 NOLLVNINVOIAAH ‘(] 414V.L

272



65

IVHN

IVHN

1I

0%V © «n u — “ovo)pd  1Auydeu-]

=) D u — “Ovolpd  THPDOAN-+

=) (@ u — “volpd  "HPONO+

. © (o » - “Gvolpd - "HPON‘O¢

©or  (OD u dfud  SIOHD- (eqp)pd ud

o QD 60 09 dfud  SIOHD-f(eqp)pd ud

i 1 duel  aanmppy 1sk[eIe) 1y

Y ¢ ‘dHL
VAN VO *(9% 10w O[) 2AIIPPE
1 N d (0517 (9% 10w 07) VAL (ba ¢) THNIY
o Oov (9 [ouwr G) 1sKeIRD)

€D o0 u AHL  — — 0T VAL 01
on e u JHL — DT 0S VAL ¢
61 (D) u JHL  0ST  8%0°S™ 0t Vil ¢
=) ¢ u JHL 00 0% 0t vAL ¢
@ @D M AHL 001 80 0C vdl ¢
@8y (9 u dHL 0T dud ot VAL ¢
® D u suexorp  — —  0c VAL ¢
D o u SHEO — — 0C vdl ¢
& (€9 u NOSW  — — 0T VAL ¢
o &D 09 u wWoa — — 0T VAL ¢
VO 0oV 6 @ 09 dHL ~ — — Vil ¢
@ (@ u AHL — — — 0T VAL ¢
O ooy + ©® (€0 W JHL — — 0T HOYV ¢
YO = @ M dHL 00T DT — - ¢
N\ ooV © (@D 509 JHL — - — — 5
o ©  «n u JHL — - — — <
ovo” OV it I dwer juoaps 2z oamppy A ppy  x

&

273



&

094 “"HIVI'T T

(9L)  fHPD%IN-9°C
962 +9) ud /w ud UL 606 SHLO
v TVHN (9 1ow 01) AAENILLYT 1
(001) 001 4808 ‘dHL
(86)  0C Hoo NN (% Tow X) HOV
6T on 0 L (% 10w T1) dddd
x 10D ‘(9% Tow ) {[DHD«E(8qP)Pd

786 ) (68) —"(CHD)—
86 (61 (TL) e
@1 1 1 q

Y TT-LI 6S9 ‘dHL

(9% 10w O1) fydd

‘(9% 10w ¢) ¥(eqp)Pd
‘(% 10w GT) THNSH

QAN
(SL) ug
(09) ng- 4T 50T1 1g°a®d
96T (€9) 11 /:> td (% 10w 01) “AINILLET
I AN
TSy 0S9 ‘JHL
S (% 10w O1) fudd
€6T ©09) OH (9% 10w ¢) (vap)pd

‘(9% 10w ¢1) ITHNSH

O

CHNIY

ba [y
190D oo

TZ

(ba ['1) HNY

CHNY

bar1 H
N

O

NEUH.H/
ud

HOY ==
“on

HgSH-u
L)

‘Suaquinu proq ayj £q papa1pul Sa.4njons 10f s21qvy Y3 Suipada.d S1avyd Yy 01 A2fa.4 aSVI]J

uafry

(%) ()PIX pue (5)1onpoid suonipuo)

Quruy

S}

(ponuyuol) SANATTY 40 NOLLVNINVOIAAH ‘(] 414V

274



06T

9

L6T

Y6¢

06T

Y6¢

(oL)

UdN
(S6)

0 Uy TH®D0DHD T
6D (1) PHODIN-F
@) Lo ud
I 1 A
i 1
AN v g Ny

SL

sy (96) ud
rTs () %D u d <ﬁ/
Te) N N

w C0)
Z\/\/ ud

ud

&

FHODDIN-9'T =1V
206 SH-D (% 10w 01)
IYN=LLAD)(HNIV)AD

 $7 ‘QUuazZuaqolIo[yo
(9 lowr §)
(4% d[ng-IN=etug]

4 ¢ ‘M “ouexorp
(% 10w §) J1O3Y
‘(% 10w ¢) [DNY (D

U808 “HL
(% 10w (07) HOYY
(% 10w g1) Addd
‘(% 10w ) {[DHD-(8qP)Pd

EHODDIN-9T =1V
206 SH-D ‘(% 10w O1)
IYN=LL(Ad)(HNIV)AD

U$7-0T .08 dHL

(% 10w (07) HOYY

(% low z1) Addd
‘(% Tow ) {[DHD«E(8qP)Pd

UdHN

HN

CHNUd

CHNZ9D

CHNSL

HN

ba [y

NIUH.“/

L)

116

275



(€8) 20T THODYO HOug
(T9) vZ-0T  HOD'OX LIH8D-u
(L9) 8 CHOO'OY  YHODHD Y
(66) 8 ug  YHODOW-
(L9) 8 ud  "HODON-¥
(€L) 8 CHOO'OY  "HODPIN-Y .
() ouity, A R °08 WIHL
‘(% 10w (07) HOYV
6T ANl ‘(9 10w TT) 4ddd (bd 1°1) HNYH) HO=e=
(9 10w §) FDHD-E(vqP)ePd b
I _é_U
00 SHOUTNTN HOW
0$9 “IHL
UGHN (% 10w O1) fudd
€6C SIS =@/ (05)  UHHN oy ~'HOW ‘(9% 10w ©) Y(eqp)pd (bo 1°1) THNUg

‘(% 1ow G1) THNSH

86 FD 49 T
786 0 (€9 1
12/ 11 I u

SIHLD-u I 1 Y TT-LI 6S9 ‘dHL
| O (9% 10w 01) €udd borl  H
€62 Syl . (% low §) (eap)pd “ : R
. N k C (% 10w 1) THNSE @ -
0

‘Suaquinu proq ayy £q papa1pul Sa.4jons 10f sa1qvy ay3 Suipada.d S1vyd ayj 01 A2fa.4 aSVI|J

spod (%) ($)PIAIX pue (s)1onpoid suonipuo) aunury uafy

(ponuyuol) SANATTY 40 NOLLVNINVOIAAH ‘(] 414V.L

276



96¢

96¢

85t “S6T

ud
=1
Id-1 i1d-1
(€6)  HYDDIN-9C 09 HIVI'T T
(€8 Ud /ﬂ/:m 20668 ‘ouan(o)
1y VHN ‘(9 10w 1) YE@FNIILET '
<
H—ud
N =1
14! 1d-!
(86)  ug
(s6) ng- 0TI 19°a’D
e 1 /:>=m (9 10w 01) (EANILLET
o AN
“ydd _N._ng
(T9) d5("HOD9IN-0)
(¥9) dfud
(6L) YTHODPIN-T)dUd
(€9) (PHODSAD-P)dud
(€8) (PHPDPIN-0)dud
(T9) ("H2D0PIN-#)dud
(€9) ("H2D0PIN-0)dud X Yzl %08 SHO
(L2) ("HDOH-0)d%d M (% 10w O1) JLO3Y
(13 (N"H*D-0)dud (% 1w O1) [DOV(T)
(1) ("H°Dud-0)d“(ng-») ﬁou
1

CHNIY

: HO ==
‘HNY HO==\
ug

bagy
NIU”.'

ZT

L

(U's)

271



&

(89) o) oud Y+ ‘1 “ouexoIp oud
~ ¥HN
16T (89) OO /X/\ (9% 10w ¢) JLOBY THNY - HN|\
- 3 —H— e
y STHOD-u (% 10w 6) DOV (D Sip9y-u
I
o)
(€8) HpsOu MHeOu
(¥8)  tHDO7d SN
(18)  HoO*ov '"'HPD- i NHZI Y $T U ‘ouexorp N
T 4
L6T (08) ud N j ‘(% 10w §) JLOSY CHNZQD —.=
2! R i ‘(9% 10w ) DNV (1D 1
€ _\o_U
0°€0L6 1
WHN “ _ud 46T *0€ ‘AHL H
T6C 0'9:0'76 12 (89) NN ‘(9% Tow 1) f1gny (b2 7) CHNUd /|H/
: ud
461 %0€ ‘dHL
YdHN ud )
T6T (89) /j/\ ‘(9% 10w O1) t1gny (b2 7) THNuUd (J
ud
WHN W 4 6-1°50¢ ‘AHL
76T L€ = @) (6) /HJ\ ‘(9 10w 1) f1gny (ba7) THNuUd NmuH.HN
ud
ud YTl 508 *duanjoy
}\ ‘(% 10w 01) JLOBY i bzl
s6¢ 7i6 = @@ (L) N (9% 1ow 1) ﬁ u qu.H&
ﬁ u (PHOOIN-H) U DNV o id
(6) [U%s)
‘Suaquinu proq ayy £q papa1pul Sa.4jons 10f sa1qvy ay3 Suipada.d S1vyd ayj 01 A2fa.4 aSVI|J
sy (%) (S)PIPIA pue (sponpoig suonipuo) auruy WY

(ponuyuol) SANATTY 40 NOLLVNINVOIAAH ‘(] 414V.L

278



‘patodar sem porrad oj1-jrey ayJ, ,

09

6c

6T

¥6¢

6¢

11
11
11
11
i1

07CT:0'8L

07CT0'8L

09C:0vL

09¢:019
e

(6L)
(18)
(sL)
(18)

= = O <+ o

$'0'$°66 +° (08)

(SL)

(88) ¥
96) ¢
Lg) ¢
89 1
m+1 u

(08)

HS-u HHSO-u
J\/<

UdHN

ugN =
£10
o

/: P> HHSD-u
I /\z/\J\ +

UdHN

UdHN . THEO U
~ u
/\mv\<

oSt CONPIN
‘(9% 10w 9) YINNVJ UL

461 “60€ ‘AHL
(9 1ow o) frgny

U 61 “50€ ‘AHL
‘(9 1ow o) frgny

208 ‘AHL
‘(9% 10w O7) HOOV
(9% 10w T1) dddd
(% 10w §) FIOHD-L(qP)Pd

Y 6T ‘60€ ‘dHL
(9 1ow o) S1gny

(bax)
ANC0D. _N°H

TZ

(b2 7) CHNud

(b2 7) CHNud

(ba 1°1) HNCug

(ba 7) THNuUd

§'9:6'¢6 19

:m—|/| B
T\

EU
m/|
HSH-u HSY-u
:EmU.:
NN
|/
HSO-u
ﬁU
HOY ==
810
o
:U
:EmU.:
e
A
vi-1 _U

279



(28) LIH8D-u
(89) STHLD-U q bz H
(%43 (zL)  “HO*HOHNug N P €021 eau (% [ow &) Y(tYdd)Pd o#Ale u
N 0#4 Q o
(6] 01-95
7188 (26) 4 1z dd!a
€r:iL8 - (001 € L dd!a
9Iv8  (68) 8 1z SON
sr:gg  (001) 9 L SON
91:¥8  (26) 9 17 THODWIN-9'C
cr:¢s (001 4 1L fHOD%IN-9'C
L:€6 (6) w 1z ud
0z:08  (001) 14 1L ud
@) (p)owty W v
(443 /_\/ 01T SHLD (% 10w 7) (OaN)N CHNTV
H<HZ
61:18  (06) St ud
0z:08  (99) 9¢ ng-u
61:18  (9L) 9¢ 14!
19¢ 81:28  (06) 9¢ | /_T/ 01T SHED (% 10w ) €1 CHNY %
@D O a N
. bagy
(S6) ST wg 209 9a°D
£y (56) Ll vl /_T/ (% 10w ©) ASNLIHOUT:dD CHNO-4) %
T @ew w1 N
D

‘Suaquinu proq ayy £q papa1pul Sa.4jons 10f sa1qvy ay3 Suipada.d S1vyd ayj 01 A2fa.4 aSVI|J

s (%) ($)PIAIX pue ($)10npoid suonIpuo) aunury auayly

SANTNTY AANIVILS 40 NOILVNINVOIdAH ‘H[ 41dV],

280



LTy

9Tl

LTy

1ee

(s6)

wn

(Lo 0T 0ST RECN ud
(s¢) 8¥ 001 RECN ud
0) 0T 001 a4 €10
() 8¥ 001 Y44 CHOID
0) 0L 001 RECN N
(08) 0€ 001 vad oug
(98) 0€ 001 vad 0N

() owry, (o) durag, Z A

7

9aN

oL D

AL (% 10w ¢) 4ddd
(9% 10w O1) 28V
‘(9% 10w ) Lign)

Y 0L ‘6001 “uexorp
(9% 10w O1) %498V
(% 10w 01) ¢

10T 5001 ‘HOL

(% 10w ¢) 4ddd

(% 1o 6) 94qSTY
‘(9 10w ) Gign)y

¥ 08T
(% 1ow z1) VAL
‘(9% 10w 9) 1Py

HN a

T

(o}

H
OJ\M
SIAN

oﬂMz\V

(b2 7'1) HNOH

(ba 1)

ba gz

281



11 '8 =I/1(CO M +1

N°H
1€l +
(434 (=)
0T (L9)
6 (S6<)

UdHN

ud

=N

N
H

496 08T
‘(9 10w 81) 1gdF(ng-u)
‘(9% 10w ¢°0) Gehd

U608 ‘[T dllwing]
‘(ouayj[e [owwy/3 G/ ()
SIAsA[Rquy

1 8T ‘568 duexorp
‘(ourwre Jowrwy/Suw ()0 T)

OCHU""O MIS*H

P € 5001 ‘HOA ‘(% 10w 6) &1

CHNuUd

ba¢ TN ud

~

HN ud

HN ud

(88) 6 0s1 S0  1Aweuun-g
(S6) S (U} S0 ud
() 0z 081 §0 'H9D-
(€6) € 0S1 L90 S*H"DT
(Lo [Us 081 S0 Ad-!
(ouny, () duny ¥ q
\NM Juexorp bor THN ¥
LTl ‘(ouayye jowrw/3 G1°0) JUON-H
Ay Y
H 5
‘Suaquinu proq ayy £q papa1pul Sa.4jons 10f sa1qvy ay3 Suipada.d S1vyd ayj 01 A2fa.4 aSVI|J
Sjod (%) (S)PIPLA pue (s)1onpoig suonipuoy sulry QUNY

(ponunuo)) SANAMTY AANIVILS 40 NOLLVNINVOIAAH "H[ 414V,

282



s (9 AHL 1 Ugd(eNUdd)
vz (8D 1gNf(ng-w) | agids(tudd)
6T (8 agNf(ngw) 1 GagidE(CINOX]
e (¥)  1gNtngw) {GLondu(dtud)

ree  (OD  1gN'(ng-u) | aod
Tl (#)  1gNt(ng-uw) 1 1DUAE(dEud)
rre (D agNf(ng-w) OCHE-S1DUY
res (oD Pallwpagl 1 OCHE-IDUY
1T Q) [Padllwingl 1 OCHE-1DUY
Iy's D 1gN'(g-u)  p0 AedYeNdd)
wI  I+1 WwaA0S X 1shere)
N°H P9 ‘:0F1 WAAOS
‘ ) T
S4 1 | T yaN (9 10w x) 15K e1R) (ba ¢°¢) THNUd
- PUd g HNU
11 (€1) JLOH
I:1 (61) JLO*HNUd
o (so) YINH

I:1 (€e) (4D U0 DH
I:1 09  09d"(Sd4°D)dDud

I:1 (89) "(¢4°0)dD%ud
Wl I+1 shere)
T
N°H 7 LT ‘SE1 9a%D
. . z
wl 1 + I yquN (9 10w 6) I15KTEIRD) (ba ¢) CHNud
ba¢g
Q P € ‘Xngar ‘JHL
LL (09-02) Y4HN (% 10w O1) DUTHD)USF DT CHNUd
‘(9% ow ) €[Duz
4
N'H 7 S0L (9% 10w 1) IOUAEED)]
9ze  (09) + 6D yapn (9 Tow O1) 'THNUd (b2 9) THNuUd

283



Ut

&

06T ©8) [GINI[wINg] "AgH H

d 0:1:9°1 Q¢  [GiNllwing] “HO)EUd H
0'1:ST (9] [GINI[wiNg] HOSL H

i (82) [GINI[wiNg] VAL H

+ 0181 (81) [GINI[wINg] HOSI H

NH 6l L) [GINI[wINg] HOJL H
N9 (Le) [Frourl[wrAg] — H

/I T+ +1 udA[OS PRV q

i I
A A
6c¢ % + /Q % U+ ,SET JUIALOS (9 [OW G) PIOY
: N
NCH H

0 (<6) 0T %19S N0

(It

) D <9 Tad H

I

I (poury Z q

11 I
- d
Rl
N
N°H H

N°H
9 (20

vy

+ 0D gy

19 yqun

5001 "HOL

(% Tow ¢) 4ddA
‘(9% Tow 01) Z8V
‘(9% [ow ¢) Gign)y

U T 5S€1 10°A%D (% [ow §)
Y(ca%0)dl(ng-)N=eLcug]

4 9¢ ‘5091 ‘1d¥(ng-u)
‘(9% 10w 9) T (9 [ow 7) (3 LO)Nd

‘HN

(b2 7) CHNuUd

CHNUd

boy

D

‘Suaquinu proq ayj £q papa1pul Sa.4njons 10f s21qvy Y3 Suipada.d S1avyd Yy 01 A2fa.4 aSVI]J

sjoy

(%) (S)PIRIX pue (s)onpoid

Hisinitve)

Quruy

(ponunuo)) SANAMTY AANIVILS 40 NOLLVNINVOIAAH "H[ 414V,

284



— (0) IV O
— (0) fo1d 0PN
— (0) "DIZ 0PN
— (0) 0004 0PN
Aoy (m) oIV NO
Aoy (89) fo1d - NO
Aoy (19) DIz N°O
Aoy (89) 024 N°O
8:26 (L) o1V g
Aoy (oL) fod g
Aoy (¢9) 1017 g
Aoy (6¢) 1024 g
1I/1 M+1  s4ee) dq

Il . I
!
S Wer
N
N°H H

0T T
Auo 1r
0:9T:1
01T
0:1:T
A
A
9 T:ge
01T
0:T:€T
0:1:T

(FL)
(#6)
S)
(82)
(s€)
or)
(€8)
(LS)
©)
(03]
(Tn

Aoy (0¢) oIV - 1
Aoy (L9) ford 1D
Aoy (g9) D217 1D
Aoy (81) 04 1D
€18 (19) oIy 4
wsL  (19) o d
8L (69) D1z A
Aoy (1) f0od 4
¥zoL (29 oIV H
Aoy (19) ford H
gzieL  (€h) D1z H
— 0) 04  H
W1 I+1 shEed o
08T “SHLD “(9 10w 1) 1she1e)
CHN
[GINIWING]l  09d.f4d AN
[GINIWING]l  09d9efdd  N°O
[GINIWING]  09d9efdd O
Brollwingl — 09detdd H
PAdllwiNg]l  0949.f49 H
[PAdllwingl  0949.f49 H
[GINIWING]  094.f4d H
[Frour][wing] four H
Brollwingl "AgH H
[PAd1[wiNg] YI4H H
[Pagl[wing] "AgH H

bo y

285



&

0:€:L6 (28) £10°4 D
q 1:6:06 [(22] o1V El
I + €01:L8 (18) ford Bl
HN €01:L8 (L) 1017 El
0:T:86 0€) €104 El
11 I MI+II+T  154Ee) N
N°H
e + @/ % S0ST SHLD (% 10w 1) 18K[e1e)
N
N H
0oL #S) 0 — O
€8 (L) 0 — D
€TLL  ($E) S N&F H
81:z8 (8% ST dNAA H
wsL (€L 0 — H
mw m+r o x aseq A
I 1
d d Y+ SEl SHO
vl + ‘(9 [ow x) aseq (% [ow ¢) TH
NH N
Aoy (L)  N°O
1:8 (S6) 0
I (88) H
Bk
I
d d 2081 ‘ouerday
LTl + ‘(ouaxye [owrw/S [°() WON-H
NH N

bo
d
HN
bag
a
HN
bog
q
HN

Lo}

‘Suaquinu ploq ayj £q papa1pul Sa.4njongs 10f s21qvy ay3 Suipada.d s1vyd Yy 01 A2fa.4 SV

sjoy

(%) (S)PIPIX pue (s)onpoid

Hisinitve)

Qurury QU

(ponunuo)) SANAMTY AANIVILS 40 NOLLVNINVOIAAH ‘H[ 414V,

286



&

6:1=11/1'(6) I +1

P L “xngar ‘gHL
(9% 1ow O 1) YOI (Hdd)]
‘(ba 1) IVHNI'T

P L *Xngar ‘JHL

[i4 ©) (% 1ow O1) YIOuI«(Hdd)]
NH ‘(b2 1) TVHNIT
STT=I/ () I +1 1
P L “xngar ‘gHL
14 Q (9% 10w O1) YIOUYA(DEd)]
% ‘(ba 1) IVHNI'T
Aquo g () oIV N°O
0786 (08) ford NO
Aquo g (69) "1D1Z N0
Aquo g (98) 04 N°
m + San (6%) oIV D
°HN - 01:8:T8 (89) ol D
01:8:8 (99) D17 D
I . 1 0:9:+6 (92) £10°4 D
OVI/T II+I+T 0 sAee) A
L€ % + Q/ L0ST “SHLD (% Tow 01) 1s&[ee))
¥ ﬁ%
N°H N
H
Aquo g (69) DIV NO
Aquo g (89) o1 N
Aquo g (L9) "DIZ N
Aquo g (€6) 021 N0
76178 (sL) o1V D
PiElE8 (+8) o D
1:6:%6 (TL) D17 D

&

HN

SEe

HN

s

HN

bo

baor

287



&

(1) T 691 o1 D17,
() T 011 o1 D17,
(1L) 8 0SI1 0T 1024
(TL) 8 0SI1 SI 1024
(49 8 0SI1 o1 1024
(8%) 8 691 S 1024
(6%) 8 0SI1 S 1024
(sp) 8 el S 1024
(8¢) 8 001 S 1024
(oury (,)dwoy,  x sk
boy
D D
€9 ‘LTE o 8HLD ‘(% [ow ) Isk[ere)
N HN 0
D o bay
Ut 5691 SHLO o) 1o}
(514 (08) (9% 1ow O 1) 101
N CHN
o H
Tl (¥€) H O
Aoy (99) H D
A (€9 °I H
I:1 (¥8) H H
mw m+r o
I I bag
it 4 ! U8y L€l a’D o
wl + ‘(9% 10w §) QU (SA°D)d*HNUd
NH ¥ N AHN
Lo}
suaquinu ploq ay1 Kq paipoipui SanidnAls 10f sajqni 2yl Suipada.ad s1pyd ay) 01 42f2.4 2SV|J
RIEN (%) (S)PIALA Pue (s)1onpoid suonIpuo) auruy QU

(ponunuo)) SANAMTY AANIVILS 40 NOLLVNINVOIAAH "H[ 414V,

288



&

D
34! (¥9) \@/ U +T oSE1 SHLD (% 10w §) TH
€0 %
N
H
0
U8y ‘oSel a’D
wl 08) ‘(9% 10w §) QU (SA°D)a*HNUd
€10 %
N
H
I €T=I/1'09) M+ 1 1
U8y ‘osel a’D
wl + ‘(% 10w ¢) Q9" (*4°D)d* HNUd
HN N
H
(€) NO q
Lee (8] H o0ST “SHLD (% Tow 1) £10tg
d N
H
©9) S 691 o1 q
(+8) S 691 o1 fous
(1) S 691 o1 qouz
(S9) 8 0SI1 0T o1V
(82) 8 691 o1 o1V
(L9) 8 0SI1 o1 o1V
(Tr) 8 011 o1 o1V
(19) ¥ 691 o1 fog
(1L) ¥ 0SI1 o1 fog
(09) 8 011 o1 fog
(09) ¥ 691 0 D17
(19) ¥T o1t 0T "1z

HN
HN
H

bag

£10

Q.

b

&

Q.

H

N

e

S1D
9]
€40
bog
Z
bag
A

289



17:6S  (+0) 4 AN

L1:€8  (L9) ¥ D

¥ToL  (99) ¥ El

/I I (oury ¥

I 1 bo
d q ’ N
8T¢€ + /@/ 0691 “auanjol (3 [ow 0O 1) "IDLL
NCH m % HN
86 (L) Tl 691 00l T “ON
—  (sp) 0T 0€1 0r 1 ~ON
616 (18) € 691 001 ¥ 1q
— (8% 81 011 or ¥ q
11:68  (8L) T 691 001 ¥ ®)
— (68 81 0€1 or ¥ o]
Gs6  (08) T 691 001 ¥ d
— (0L 1T 0€1 or ¥ d
SEc9  (8h) 4 691 001 ¥ H
11 1 (Woury, ()dwoy £ x d
N°H " A ! bo x
: X M
8¢ + auan|o) (9, [ow &) F[DLL

D

‘Suaquinu proq ayy £q papa1pul Sa.4jons 10f sa1qvy ay3 Suipada.d S1vyd ayj 01 A2fa.4 aSVI|J

sjoy

(%) (S)PIRIX pue (s)1onpoid

Hilsinitve) Quruy QU

(ponunuo)) SANAMTY AANIVILS 40 NOLLVNINVOIAAH "H[ 414V,

290



08 EHIDUEAD)-SE

(S6) T
(0) [ 001 YHODOON-+
(S6) S 0$ YHOONO-¥
(S6) S 0$ %D
(0) L 001 ud
(@ owry, () dway v
v6 IVHN
786 (¥S) 1 691 001
— (€9 1T 01t o1
w1 @oury ())dwey X
I .
€10 O
1
8¢ +
- €
£ =)
NH N
Aoy (09) 9 691 001 O P
96  (€8) € 691 00l H 19
— (56 0T o1l 01 H 14
1 I @oury ()dwey v 4 ¥
1 1
A d
I I _M
8zTE +
N°H N
R A H

H0d (% low §) ST CHNIY
bo 4
€10
auan[o) (9, [ow X) YOI,
HN S0
bo ¢
14 !
Quan|o) ‘(9 [ow X) PIDJLL
HN
A

291



Sel (16) SLHN % 49 ‘M SHLD (% 10w [) HOJL CHNSL
Uz s '90d
€6 (26) SLHN % ‘(% 10w 01) [*GLONd(A0D)] CHNSL ﬁ%
ba ¢y
(96) 1 0s1 suedoy
LTl (06) ¥T 08 SNTOSHN \ﬁ% ‘(auaye [owrw/ [°Q) WON-H CHNCOSIN %
(Woury (o) dway
1) (10 U 8% 5001 ‘HOL (bo )
‘(% Tow §) 4ddd H
\Z N % . 9 N
Lty i + N (% 10w ¢) 94qS8V N
=N I . z N
=N (9 Tow ¢) Gignd N
(Sp) 91 06 FHOOUAD)-S'E
(S©) 91 06 PHPONO-¥
(001 4 08 o)
(W oury, () dwdy, v a
£6 IVHN ‘(% 10w 01) [*GLONd(A0D)] CHNTY %
D
‘Suaquinu proq ayy £q papa1pul Sa.4jons 10f sa1qvy ay3 Suipada.d S1vyd ayj 01 A2fa.4 aSVI|J
RIEN (%) (S)PIALA Pue (s)1onpoid suonIpuo) auruy

(ponunuo)) SANAMTY AANIVILS 40 NOLLVNINVOIAAH "H[ 414V,

292



(a4

9ty

0ge
a4

€Ty

&

0) S0 406 SHLOD — 1 9vO03vy
(20 S0 406 SHLOD — 1 'odvy
(©) S0 406 SHLD — 1 143V
0) S0 406 SHLD — 1 fON3VY
0) S0 406 SHLOD — 1 A3V
0) S0 406 SHLO — 1 D3V
(66) S0 406 SHLO — 1 °das3v
(66) S0 406 SHLO — S0 °das3v
(L6) ¥T u WOa — ¢ J103V
(88) S0 406 SHD  df(Oud) 1 JLO3V
0) S0 406 SHLOD dfud 1 JLOSY
(86) S0 406 SHLOD — 1 J103V
(28) S0 406 SHLOD — S0 JLO3V
(96) 14 S8 SHLOD — §0 JLO3V
(ourny (,)dwoy Jueajog  PuesSIT x  IsA[EIRD
JUIATOS ‘(95 Joul X) pues
SLHN \mw ‘(9% 1o x) 15ATRIRD
4z 5801 ‘099
06 1N \mQ (% 10W L) T (% oW §) ©D
(9) 91 0T figuy
(s6) Tl 0L OISV g1y \mﬁ 0TT “SHLD (9 Tow x) sk [ere)
(y)owry x 1sATeIR)
(06) 4
(6) €
(S6) 4 4T ‘oS8 eou
(L6) 1 SLHN % ‘(% 10w 07) JLOI[Ads4l
unyp

boy
CHNSL ﬁ“

bag
CHNSL ﬁ%

boy
CHNSL ﬁ%

bag
CHNSL

=

293



&

(©) € u Woa ¢ 4dda  "(¢4°0)dsv
(6) € u Woa s 4ddd PE20)aN
(89) € u nWoa s 4ddd LNV
(0) € u Woa s 4ddd 4dD03v
(Sp) € u Woa ¢ 4ddd o103y
(S6) € u Woa s 4ddd JLO3Y
(S6) € u Woa s 4ddd RECINY
(SL) € u Woa ¢ 4ddd 94dBY
(0 € u nWoa s 4ddd rageN
Asv QuII T, QEQH JURA[OS X _ucnm_)— J0JeAIDY
JUQATOS ‘(95 Touw X) pues|
LTy SLHN ‘(% 10w 1) 101EANOR CHNSL
‘(9 10w ) Gign)y
(08) 81 509  auexorp
(Lp) € " WOa
L) 81 09  NDIN
0©) 81 509 ANA
(©) 81 509 AHL
) 81 M 094
((%9) 81 ST fIDHD
(S6) € " ADL
(S6) 81 509 ADL
(S6) 81 " ADL
(s8) 81 " 2elel
(S6) 81 509 2elel
(L) 81 u SHYO WRA[OS (% [ow §) HddA
Ley - (06) 81 209 HOD  ian ‘(% 1ow 1) *AGBY SHNSL
(ouny dwdy IudA[OS ‘(9 10w ¢) Gign)y
‘Suaquinu proq ayj £q papa1pul Sa.4njons 10f sa1qoy ay3 Suipada.d S1vyd ayj 01 A2fa.1 SV
RIEN (%) (S)PIALA Pue (s)1onpoid SuonIpuoD) suruy

(ponunuo)) SANAMTY AANIVILS 40 NOLLVNINVOIAAH ‘H[ 414V,

294



40T 001 ‘L
(9% 10w ¢) 4dda

Lty (S6) SLHN ‘(% Tow §) gBY CHNSL
(9 Tow ) Ign)
U € MNDA
LTy (SL) SLHN ‘(9% 10w ¢) PAGHsO%N CHNSL
(SL) < "AGH-O%IN
(26) < "AGH-0%IN
(0) 001 LONISU
(0) < OdINAL
(@) < auournbozuaq
((¥9) S auoutbopAy
on o1 tHeD
(60) ¥4 aurzergiouoyd Y € M NOA ‘(% [ow X) dAnIppE
(0) < 9aN (9% 10w ¢) 4dda
Ly () S £0D%D SLHN (% Tow 1) Y498V CHNSL
(0) ¢S NPHDUNg-)-9'C ‘(9 Tow ¢) trgn)
x 2ADIPPY
(0) 81 509 auexorp ¢ SOHdPAEd Y48y
(7€) 81 209 auexolp ¢ SOHAINVX rag8y
1 81 209 auexorp QI £(¢2%0)d Y48y
(81) 81 509 auexorp 0 ("HDd-)d rag8y
(©) 81 209 auexorp ¢ adda rags8y
(02) 81 509 auexorp ¢ 0dddd Y48y
(0) 81 209 auexorp QO £(1TH%D-2)d rags8y
(0€) 81 209 auexolp 0l fydd rags8y
(©) 81 509 auexorp QI £Udo)d rags8y

(S6) 81 09 ouexorp  — _ rigsy

295



76

S 0 ng-1
S 0S &40
S 0S SN
T 08 N°O
S 0S ong-u
S 0 0N
4 0 )
S 0$ H
() dwry, (o) durdg, | o
(56 S\ N 400 (% 10w §) §T
¥ H CHNTOS

(66) STo 8 SHLD S JLOSV/IONV (dEEHODU D)6 ) YHODPN-

(66) S0 06 SHLD I JLOBV/IONV(dE(OuUd)) YHODPN-

(66) S0 06 SHEO 10 JLOBV/IONV(dE(OuUd)) YHODPN-

(8) [S0) 06 SHEO 10 JLOBV/IONV(dE(OuUd)) YHODPN-

(¥6) S0 06 SHEO 500 JLOBV/IONV(dE(OuUd)) YHODPN-

09) [S0) 06 SHEO 1070 JLOBV/IONV(dE(OuUd)) YHODPN-

(66) ST0 8 SHLD S JLOSV/IONV (dfud) YHODPN-F

(89) S0 06 SHEO 10 JLOSV/IONV (dfud) YHODPN-

(66) STo 8 SHLD S JLOBV/IDNV(SDIN) YHODPN-

(66) S0 06 SHEO 10 HOJL YHODPN-

(96) [S0) 06 SHLD S JLOSV/IONV(dHOUd))  YHOONO-

0) S0 06 SHLD S JLOSV/IONV(dHOUd))  "HODOSN-

(86) S0 06 auexoIp S JLOBV/IONV(dE(0Ud)) AN

() owr], (,)dwol  JuoAjoS x 1sk1RIRD) N

JUSA[OS
‘MIA ‘(% 0w X) 1sKere) HNCOSY

UCOSHN

ba

Lo}

‘Suaquinu proq ayj £q papa1pul Sa.4njongs 10f sa1qoy ayy Suipada.d s1vyd ayj 01 A2fa.4 SV

sjoy

(%) (S)PIPIX pue (s)onpoid

Hisinitve)

Quruy

(ponunuo)) SANANTY AANIVILS 40 NOLLVNINVOIAAH “H[ 414V,

296



&

9L) 4 0sT1 L90 PN PN
(s6) I 0sT L90 H °W
06) 91 08 L90 H °W
(s8) € 0sT S H N°O
(68) I 0sT1 S H O
06) I 0sT1 L90 H D
(ouwry, ()dwsl  x A N
bo x
0 oueyday X

LTI

(L) ugd e
S6) H o
oz (€80 H N°O

d 14
09) ¥ SN N
(88) ¥ H o
(S8) 8C H N
(98) 8T H H
Wouwly ¥ ¥

0sT

68) oW

331 08) O

K|

(L6) 2N

414 (€6) H

A

‘(ouay[e jowrwy/3 G°() WWON-H

Q

ZdHNCOS

-G8 ‘auexorp d

(% 1ow 01) CELOMD

Q

Z4HNCOS

068 “HOA ‘(aurue joww/Sur ()0 ) !
ONmtnchN_a_mmI \@\
Z4HNCOS
U ST 068 BHLD N
‘(9% 10w ¢) JLOSV/IDNVd Ud \@\
HNOS
u O 011 ‘O ‘MIN ¥
‘(9% 10w §) JLOSV/DNVdEud \@\
SHNCOS

=

ba gy

=

g g
= ~

297



(S€) 77t

1) (19
402 5001 ‘AHL

ggg A + na ‘(9% 10w 1) €udd
N (9 Tow §) FAg[(A0D)Y]

oW
y USEl 081
ee @D gy vag bGP smz% (9% 10w 71) VAdINL
‘(9% 10w 9) 1

(98) ¥T o8 40d 0z [BLoll&dsdl  sL SN
(T8) ¥ S 4oa S "JLOMZ  SL O
(82) ¥T [SY auexolp 0z [JroOll4dsdl zg H
(S0 ¥ 001 duexorp (] "QLOMZ  zd H
(96) ¥T [SY 40d 0 [Baroll&dsdl  sL H
(S6) ¥ [SY 4oda S "JLOMZ  SL H
(T6) ¥T [SY auexolp 0z [JLOIAdsdl SN H
(TL) 0c S duexorp ¢ "JLOMZ SN H

(ouny () dwey judAg ¥ whEeed 4

(Yo APIN JUDA[OS ‘(9 [ouW X) JsA[ered

SINHN(ng-u)

(ba 7'1) HNOH

bag

HN¥ 4

D

‘Suaquinu proq ayy £q papa1pul Sa.4jons 10f sa1qvy ay3 Suipada.d S1vyd ayj 01 A2fa.4 aSVI|J

RIEN (%) ($)PIAIX pue ($)10npoid suonIpuo)

Quruy QU

(ponunuo)) SANAMTY AANIVILS 40 NOLLVNINVOIAAH "H[ 414V,

298



o

(sL) ud sL . U8 .68 SHO d
(€9) H N ‘(% 10w 6) JLO3Y THNSL P
| (% 1ow ©) [D(Fudd)nV
< _\mU
(00 (0¢) bag

U ST %06 ‘(% low o1) d&(ng-u)

\>z + (% 10w 06) VAL

O/L (% 1ow ¢'7) {A0DN

NS
X

z
/

(0}

U ST 506

UMN

:

@V \\/z §sao®<mi§oa:3 ﬁzu \
o_J o

0€:L1:¢S  (66) HD T
a4 LE9T:LY  (16) 0 ¢
7+ 9Tty 8 THD 1 ems
o o 7z ou (¢ DA
z boy
q q 90T 5001 ‘AHL H
1 + 1 ‘(9% 10w O1) fudd =A Qz‘w J
d ‘(9% 1ow ¢) *A4[H(A0D)u] 7

299



Aoy (001) 0081  ddid
Aoy  ($2) ozt dd!d

€1:L8  (001) L1 ud
€r:L8  (gL) ud
Aoy  (¥6) 0T ng-u
948 (08) 96 1d-
Aoy  (001) o |
Aoy  (6¢) |

m Im+1  (Wowry A

(443 11 ud +
AN

(S6) 06 ug

[54 ($6) ST e
(y) owrny,  ug

(S6) S0°0 ozt

(S6) 6000 06

0€T (0) — 09

(W AOL (o) durdy,

01T SHLD (9% Tow ) €1

209 0a’d
(9% 10w ¢) ASWLHOUTEAD

9a°D (% 10w ¢) g

CHNY

CHN(J-t)

CHN(d-4)

o

bagy

o

N

[Uls)

‘Suaquinu proq ayy £q papa1pul Sa.4jons 10f sa1qvy ay3 Suipada.d S1vyd ayj 01 A2fa.4 aSVI|J

sjoy

(%) (S)PIRIX pue (s)1onpoid

Hilsinitve)

Quruy

auayly

(ponunuo)) SANAMTY AANIVILS 40 NOLLVNINVOIAAH "H[ 414V,

300



433 (zL) N >:> e
11:68 (z6) 39 PHODON-
666 99) 0S HODNIN-
crgg  (18) 08 ud
W LI+1 () ouwry %
ud
b I _ w N I /iy\
WN VN
L6z (00D 6 iz EHOD%d1-9'C
68 (68) 91 17 THODRIN-9't'T
06:01 (T6) 9 1z fHOD%IN-9'C
— (=) — 1z ud
01:06  (8%) 9t 1L ng-u
01:06  (s2) 11 1L ng-u
0r:06 (61 1 1L ng-u
1w (pyouny I A
ud
e 1 w o+t 1 J?
AN

AN

P €001 ‘HAQ
(% 10w ¢°Z1) 4ddd
(9 10w §) YIDATR)P]

209 A

‘(9 10w ¢) ASIWLHOP T¢:dD

01T “SHLD (9 Tow ) "(AaN)IN

HNug

CHNIY

CHNY

bag

%_ 1H9y-2

baz

o

301



0:ST:SL (€9) SHLD — 0l 0949+td9
€1:0€:LS (09) SHLD — 0l REATORN
6:0:16 (@9) SHLD — 0l fJLONA
ST:9¢:6€ (19) SHLD — 0l REA Tl
1€:€5:91 (L9) SHLD — 0l “Jroyus
Auo 1p (19) SHED  %4asSV ¢ DEUdDNY
— (—) AHL  JLO3Y ¢ DEUdNY
— (—) NO°W  JLOSV ¢ DEUdNY
Auo 1p (19) 40d  JOSV ¢ DEUdNY
Auo 1p (L) SHLD  JLOSV ¢ DEUdNY
— (=) SHLD — S D(Eudd)ny
— (=) SHLD — S YINCuddny
Auo | () SHLD — ¢ JLO3Y
1 Auo 1p (8%) SHLD — o0l HOJL
e N N N Ajuo 11 (on SHED — T HOJL
SL HUI/T  MI+I+I  JU9A[0S  2ADIPPY X Ish[ere)
i I . -
SL 0§68 ‘WAATOS (% [OW ) SADIPPE
vze E/G N (9 Tour x) 154TeR) THNSL % ud
. . bog
P €001 ‘HAQ
1753 61 L/\/ (% 10w ¢°1) 4dda HNCug % ud
uaN 4d (95 10w ) YD(AIE)Pd] oig
‘Suaquinu proq ayy £q papa1pul Sa.4jons 10f sa1qvy ay3 Suipada.d S1vyd ayj 01 A2fa.4 aSVI|J
sjod (%) (S)PIPIX pue (s)onpoig suonipuo) aurury Quay[Y

(ponunuo)) SANAMTY AANIVILS 40 NOLLVNINVOIAAH "H[ 414V,

302



SL
N
yTe (9%)
SNO
((49) Tl [Ayydeu-
(L) 8 YHODIN-F
9L) 8 YHODAN-¢
(89) 8 YHPDIN-C SL
ve () ¥ PHODOIIN-T w N
() oy, v /A|w
ud o
pee (+9) NN
¢}
Ao (L) YHPONCO-¥
Auogr  (69)  YHPONCO-¢
3 87)  YHPONCO-T
Auor  (6L) ud
1714 m+1 1y
ENOM
+ AU
vTe I N I VosHN N

e

U TI ‘688 SHLD ‘(% 10w 7) HOLL

$8 SHLD
‘(9% 10w ) JLO3Y
‘(9 Tow ¢) [D(fudd)ny

P €001 ‘ANA
(% 10w ¢'Z1) 4ddd
‘(9 1o ¢) ID(IATR)Pd]

S8 SHLD
(% Tow §) J1O3V
(% 10w ¢) D(FYdd)ny

CHNSL

CHNSL

HN

THNCOSIV

[Us)

303



&

Le) (= 08 SHLD JLOBV/(Fudd)IOnY 61
= u SHLD JLOBV/(Fudd)IOnY 61
@ (= 0S 40d JLOBV/(Fudd)IOnY 61
=) =) 0S AHL JLOBV/(Fudd)IOnY 61
€9 (= 0S SHLO JLOBV/EED)DONY 61
@8y (=) 0S SHLD JLOBV/IEPHODIDMAIDNY  §'1
(=) (@ 0S SHLD  JLO3V/I(PHODU-OA(nG-NIDNY 61
(G I ¢:37] 0S SHLD JLOBV/ECPHODAN-PAIDNY ST
(=) (€9 0S SHLD JLOBV/(Fudd)IOnY 61
= ae 0S SHLO JLOSV/IE(MTHOD-0)dlDnY  §'1
(=) (69 0S SHLD JLOBV/(HFDIONY  §']
9 (—) 0S SHLD JLOBY €10V 61
= = 0S SHLD — <1
= 0S SHLD JLOBY/(fudd)IDnY €
I I (,) dway,  juoajog 18K1838D) X box
yor 11 N + I &Nom:z%/j 1 T WOAJOS ‘(% [ouwr O]) IsA[ere) CHNCOSUd \H/Q
ud
E
bo¢
V”\// U +2 .08 SHO H ud
ot on ud N (9% 1ow O 1) JLO(Fudd)ny z\z j
N N
.0 :
! _U
ba y
6L ¢ 1103V Ul ‘oS8 Teau
6Tt (99) 1 JLOH SLHN V/A (9% Tow x) 18KeIe) CHNSL \@
T x skemy
o_U
‘Suaquinu ploq ayj £q papa1pul Sa.4mjons 10f s21qoy ay3 Suipada.d S1vyd ayj 01 A2fa.4 SV
N (%) (S)PIPIX pue (s)onpoig suonipuo) aurury QuaN[Y

(ponunuo)) SANAMTY AANIVILS 40 NOLLVNINVOIAAH "H[ 414V,



¥or

Yor

¥or

(¥9) 8 STHED-u
(TL) 8 YHODPIN-
(L) 8 YHODOEt
(Lp) ¥ YHOD1g-¢
(€p) ¥T YHODIO¥ SL
(89) ! ud VG
() ouury, q q
(L) SIPAN o~ o~ Md
0:001  (66)  1Apydeu-g
0:001  (06)  "HOONG-
0z:08  (08) HOug
0:001  (8S)  THD®OD+
0:001  (66) THODRN-¥
0:001 (=) "H°D0N-
0:001  (96) YHODI-¥
0:001  (96) YHODID-¥
0:001  (L6) ud .
v1:98  (66) D SIPAN )J\
p R
(€¢)  YHODOW-¥
(0¢)  YHOOIG¥
(€L)

ud
ud 1vTOSHN g/j
v

0$8 BHLD (% oW 6) JLOSY

‘(9% 10w ) [D(tYdd)ny CHNSL
U €9 %08 SHLD
‘(9 1ow 01) JLO(Fudd)ny SINHNSL
Y42 08 SHO
(% 1ow 1) JLOCEUdd)nY SINHNSL
U T ‘508 SHLD
(9% 1ow 0 1) JLO(Fudd)ny CHNOSTV

bo¢

Si=liy

305



¥or

¥ov

Pee

Pee

(4

((29]

9L)

0€)

(28)

(¥9)

&

bo
4 €908 BHLO 5

SLON ud i ud
é ‘(9% 10w 1) JLO(EUddnNY SNHNSL QLHJ\

bo¢
ud Uz 508 $HLD ud

SLSWN {U\ (% 10w 1) JLOCUdd)nY SNHNSL X

P € %001 “TNA bog
W ‘(% 10w 1) Addd HNCug 4\/\_&
‘(% Tow §) I[ID(AI®)Pd]

P €001 ‘HNA

/\f>\
. . i
tugN Lf\é (% Iow ¢'71) 4ddd HNug
N

(9% 10w ¢) YIDAIE)P]

ud P €001 ‘HNA
‘(9% 10w ¢7) 4ddd

M w (% 10w 01) 1D(IA11e)Pd]

U8 .68 ‘SHD ng-u
(% 10w §) J1O3V CHNSL
‘(% Tow ¢) [D(*udd)ny

baz
%f

s

S,

=

ng-u
(L)
ng-u

52
=
a
2

[4fe)

‘Suaquinu proq ayy £q papa1pul Sa.4jons 10f sa1qvy ay3 Suipada.d S1vyd ayj 01 A2fa.4 aSVI|J

sjoy

(%) (S)PIALA Pue (s)1onpoid suonIpuo) auruy QU

(ponunuo)) SANAMTY AANIVILS 40 NOLLVNINVOIAAH "H[ 414V,

306



£Ce

Sov

SOt

Pee

Pee

Pee

Aoy (09) ud ¥HN

IOy
#9) o N_
U
[0}
(19 EI9)-u N
19U

(18) %ﬁ
SLHN RIS

tugN ud

8L:icc  (SS)  ug
ud

mwr m+r

1

(16)  ug
(89) oog -
(1¢) " QAN

q

P € 0TI ‘wau
‘(% Tow ¢) *(tydd)pd

5001 ‘HOM (% 10w 1) Addd
(9% 10w ¢°7) Y(fudd)Pd

2001 ‘HOM ‘(% [ow 01) Addd
(9% 10w ¢°7) Y(fudd)Pd

P € %001 ‘AN
(% 1ow ¢'Z1) A4ddd
(9% 10w ¢) ID(IATE)Pd]

P €001 ‘HNA
‘(% 1ow ¢°Z1) Adddd
(% 10w §) ID(IATE)Pd]

P € %001 ‘HNA
(% low ¢°Z1) A4ddd
(9% 10w ©) YIDATE)P]

o}

HN

)

bag
H SIH9Y-u
N
O e
915
bag
SIH9Y-u
CHNSL /_sig9yu
sy
bag
HNCug u
CHNY
bag
Ud
HNSY %\/\
€1

307



“p-C SUNI UL PAsnal Sem | uni wolj IsK[e1ed Ay,
"UONONPAI I9)JE SUIWE 3Y) S Paje[ost sem 1onpoid oy, ,
“UOEIPELI SABMOIDIU SPA[OUI SUONIPUOD UOHIBAI A, ¢

*PAUTULIDIOP JOU SA UONEINSUOD QATIR[AI OY) YIIYM IO ‘PIULIO] SeM JOWIOIAISEIP A[SUIS

bag
ud 0o 0
P €021 edu
(43 (S6) ud N ‘(% 10w ¢) "(*ydd)pd HN
(¢} (¢}
bag
ud
P €021 ou i
~ ¢ (€ o
[543 (6L) 0. N_ ud (% 1ow ¢) "((ydd)Pd
D
D
bag
(¥8)  HN Ud P € 0T ‘eau H
[543 (96) © (% 10w §) "(*udd)Pd oU\/z
— o N_ W \V
/</lw Y
Z
(08)  odt(ng-u)
(19)  H(hor-0)d
(€L) fYdd
(6€) ddda bag
(sv) dddd }é P T 0TI Teau H ud
343 (€¥) 4dda - ‘(% 10w Q1) puest 0N N
(S6) o/</lw ‘(% 10w §) "(S4dd)pd UC
puesI|
c_U
‘Suaquinu ploq ayy £q papa1pul Sa.4njons 10f sa1qy ay3 Suipada.d S1vyd ayj 01 A2fa.4 SV
sjY (%) (S)PIALA Pue (s)1onpoig SuonIpuo) aury QU

(ponunuo)) SANAMTY AANIVILS 40 NOLLVNINVOIAAH ‘H[ 414V,

308



8S1

861
8C1
9¢¢

89
Sv
94

L9

991

991

¢

) 0g 06 P91 H
(L6) 09 09 1 N 9a%D (% 10w ¢) 18&eIe)
(wowry, () dway, Iskere) /C
(L6) — 08 °a’ E[A(SINLNTET
() — 08 °a’D E[ASILNIA
(S6) €0 09 9%  YCINNINIIN(E-))(FRNSD)ISTON]
(S6) €0 09 9%  ULIWN)ULIIN(E-))(FRND)ISTON]
(66) S0 1C 8atd YASINLHDAAD
(S6) 9 1C 8atd YSINL)HOWS:dD
(S6) ovl 09 8atd YASINLHOETSdD
(S6) S 09 8atd YIHLWSEdD
(66) ovl 09 8atd HeTe:dD]
(66) €l u 8atd HeTe:dD]
(-0 A0L (o) dwoy, 1udAj0S 1sk[ere)
H
N
/C JUQATOS ‘(9 Towr G—7) IsK[ere)
(2} ¥ 09 0S SL  HD
09) 0€ 001 0S zd  HD
(06) 0¢ 001 001 PHDID-+ HD
(68) 0€ 001 001 ud  HD N SHLD (% [ow ¥) J1LO3Y
(09) 0€ 001 0T ud  “HO N 0 ‘(9% 10w X) DNV (Ydd)
(=) T 09 0T SL O /ﬁw\“
(ouny, () dwoy, — x d Z

NIZ\/\/\

Eae)

‘Suaquinu ploq ay1 £q paipa1pul Sa.4njongs 40f sa1qoy ayy Suipada.d S1vYd Y1 01 A2fa.4 aSVI]J

s§Y

(%) (S)PISLA Pue (s)1onpoid

SUONIPUOD)

Quay[EOUTULIY

SANANTVONINY 40 NOLLVZITOAD/NOILLVNINVOIdAH "V 9714V L

&

309



SL [ [ ‘XNpJaI ‘souexay
11z (L6) N SHLD ‘urpeospoiongrad SLHN ASNNF
/C (% 10w ) H*OS 118D
1€:69 (S0 61 -t I I
61:18 (€8) 8 Ad-u M NI 509 ‘O%H ‘1JBN
€61 TI'ss  (L8) L SN + N ‘(b2 01) 1DH “(ba 1) M1 ] M SN
17 m+1  (yowiy k| /C
ON 4 1u8ald (9 10w 9g)
st (s6) /G USINLHOPNU(PINSD)ISDOIN OWHEN" N
L0l (S6) L9°0 MIN orl q0d
Loy (s6) L — 001 SHD
1 I+1 (yowrp (o) dway, ueA[Og
m A0S (% [OW §) JLOSY
T0T I g\Pos” > X+ 1 o] ‘(% 10w ) DNV (*udd) tNtos” SN
§:66 (66 011 (1:D) *HLO/IHL
99:v€  (66) 011 SHYO
6T 1L (66) 06 dHL
89:ce  (S6) 0S dHL
€6:L (L8) 0T dHL
i m+1 (o) dwdg JUSA[OS
H
ap1 NN, + I /G Y 7 U9A[0S (9 [ow 9]) rT(ng-u) Nmz\/\/\
e
‘Suaquinu proq ayy £q papa1pul Sa.4jons 10f sa1qvy ay3 Suipada.d S1vyd ayj 01 A2fa.4 aSVI|J
N (%) (S)PIRIX pue (s)1onpoid suonipuo) Quay[EOUTIY

(panuyuol) SANAMNTYONINY 40 NOLLYZITOAD/NOILYNINVOIAAH 'V d14V.L

310



60¢

(L) 90 ¢

(26) o ¢

(09 OD'HPDN-+ |

(28) 29D |

(88) oog |

A u

(06) ¥ 001 0 YOST™H
o1 4 001 0 OYL
(=) T 001 0  HYODSD
(—) T 001 0 HOYV
(=) ¥ 001 0 VAL
(96) T 001 S HOJL
(86) 4 001 0 HOJL
(sL) 34 " 0 HOJL
(—) T 001 0 —
(ouwry, () dway X prv

d
N
R

R

YTl U YIHD TOSSIN
(% 1ow O 1) CELOMD
(% 10w O1) JLOSV ‘(% [ow ¢) 78

SHLD ‘(9% 10w X) ¥(fydd)Pd
(9 10w () PPV

%
UHN

9y

311



UgHN (0]

9T oSy ‘HOOW

80T (86) N ‘(9% 10w 1) JLOSY
/C (% 10w 01) 1DAIDNY H
99)  ud 4 J\o U +T L0C1 “P-ANa 0
98 (€9) 2 N (% 10w () JLO3Y \:/ A~
T /C (9 Tow O1) ZD(Adand @ N
D
(Th) LS 001 gan v P2 dllugiiedd] SN ¢
(86) 7l 001 gay ¢ M%) dllPNIZedd] SN ¢
(86) L8 001 gay ¢ [ECa%) g [PNIZEdD] SN ¢
(89) €l 001 gan v P2 dllugiiedd]  ud |
($6) 14 001 geay ¢ M%) dlleonazedd]  ud |
(¥6) 9 001 gea®D  ¢T o [EE0)geNlPNIZedDd]  ud |
(—) T 001 gea’d ol €% N 1
(—) 0T 001 gca’® ot [Cugriedd] N 1
(—) 891 001 gea’  or [Comazedd]  °IN 1
L) 81¢ 001 gay ¢ P2 dllugiiedd]l SN 1
an YL 001 gca’ ot P29 dllPNIZEdD] 2N 1
n YL 001 ga®D o1 [EEA%D)gPIIPINIZEdD] SN T
(16) S 08 geay ¢ M%) dllPNIZedd] SN |
(66) L1 001 Quenjo) | [ECA%) g [PNIZEdD] SN 1
(L6) 1 001 geay ¢ [ECA%) g [PNIZEdD] SN 1
(L6) 01 08 a’d ¢ [ECA%) g [PNIZEdD] SN 1
(86) L 08 geay ¢ [ECA%) g [PNIZEdD] SN 1
(youwr) (,)dwa], juaA[OS X 111D q u
d
691 N (9% 10w x) 1sK[eIR) \/v%
/:AITV AHN
A 965

‘Suaquinu proq ayj £q papa1pul Sa.4njons 10f s21qvy Y3 Suipada.d S1avyd Yy 01 A2fa.4 aSVI]J

RIEN (%) (S)PIAIX pue (s)1onpoid suonIpuo) suay[eoury

(panupuol) SANAMNTYONINY 40 NOLLYZITOAD/NOILYNINVOIAAH "V d14V.L

312



L91

90¢

&

509 0D ‘duafeoury ‘g

(9% 10w X) LT T

40T M YIHD TOSSIN
‘(% [ow (o) dAnIppE
(9% low 0) *A93Y

(9% 10w ) 78

8l € 01 YASINLHOETSAD o
01 4 01 YASINLHOETSAD o
90 I 01 YASINLHOETSAD oI
€0 I 0 YASINLHOETSAD oI
1 € 01 ASIWLINWS[(N(g-D)(FNDNSDINT 9N
90 4 01 ASIWLINWS[(N(g-D)(FINDNSINT 9N
0 I 01 ASIWLINWS[(N(g-D)(FPNDNSIN] 9N
[4K0] I 0 UASINLINWS[(N(F-D))(FPNDNISDDNT - 9N
6 4 0S YASINLHOWSS:AD o
6¢ I 0S YASINLHOWSS:AD o
(a4 € 01 YASINLHOWSS:AD o
9T 4 01 YASINLHOWSS:AD o
1 I 01 YASINLHOWSS:AD o
6T € SL YASINLHOWSSAD o
91 4 SL YASINLHOWSS:AD o
80 I SL YASINLHOWSS:AD o
90 I 0 YASINLHOWSS:AD o
8¢S € 01 YSINLHOWSdD H
Ly 4 01 YSINLHOWSdD H
Se I 01 YSINLHOWSdD H
T I 0 YSINLHOWSdD H
HU)owiy, 9k X AN LA LRENE | A
H
N
11909 ‘(9 Tow ) 1sATeIRdR1d U
d
d
(68) — SL
(L6) — SN-CT
00  O9d-"4dH oog
) —  oog R
(66)  O9ds"ddH  0D%ID /m u
(€€) — 0D%D N
AmpPY 3 d

N

%0}

N~ P
B

313



(—) vT YNNILYD AN
(¥L) 96 YCOWNLLEPUT PN
(1¢) ¥ YCOWNLLEPUL PN
(L8) 96 PCONNDIL PN
(8%) ¥ PCONNDIL PN
(—) 96 YWN)LLSPUT - H
(—) 96 P(CONNIL  H
[MESING shee) ¥
H
N -
aw o801 SHLD (2 Tow ¢) 15k eien 1, HNT X
. b
d w\nU
(S6) ST0 u pst  —(‘HO)-
(S6) ST u 267 —S(CHD)-
(S6) ST0 u qsz —(*HD)-
(68) ST0 u esz  —(‘HD)-
(96) 8l u pst  —(CHO)-
(S6) I u 267 —(CHD)-
(88) I u qsz —(CHD)-
(26) [ u esz  —"(CHD)-
(88) Sy u pst N
(€6) %4 u 28T N
(88) %4 u qst N
(€8) %4 u 354 N
(S6) T o011 pst H
(88) 9 o011 28T H m
Lst (s6) 9 011 qasz H 99D ‘(% 10w (1) 15K [e1e) NIZ\X/\
(S6) $9 o011 354 H q a4
(pouny duwl skE) A d
o_lmU
‘Suaquinu ploq ayi £q papo1pul Sa.njongs 10f sa1qoy ayy Suipada.d S1vyd Yy 01 A2fa.4 SV
sy (%) (S)PIALX Pue (s)19npoi suonIpuo) sudy[EOUIY

(ponuyuol) SANANTYONINY 40 NOLLYZITOAD/NOILYNINVOIAAH "V 414V.L

&

314



69

€61
Y61
€61

(08<) <1 09 T 61 SN T
66) <1 uoo€ 61 ud 1
(66)  ST0 uoo€ €6l ud 1
(08) 6 o€ %61 —S(CHD)- 1
(66) I o€ e6l —(CHO)- 1
(06) [ uoo€ 61 SN 1
(0L) 8% uoz eGL SN 1
(0S) 4 uoz €6l AN 1
(o) ¢ uoz €6l AN 1
(L) [ w0l 61 H I
(=) oLl uoog eGL H I
(youwry dway, x IsKeIR) q u

(6L) S H ¢

(LL) T SN 1

(L9) L H 1

(ouwry ¥ u

() 96

(—) vT

(8) 96

(—) vT

() 96

ZT

“( .

ZT

‘(b2 1) 1DH ‘(b2 1) [Nl

YLNNLLE:D

YCNN)LLE:AD
YCONNLLI(NDEG-) (PN D)ISTN]
YCNNLLI(NDEG-) (PN DS
YLNN)LLED

9a%D (% [ow ) 1skeIe)

SN
SN
SN
SN
SN

209 ‘O°H ‘IDeN

L1=$5

315



69 (00D SI 001 iz ud
L9 (0%) ¥T o1t 1L ud
69  (26) I 001 1z ud
oLy (s6) L 0L 1z ud
L9 (26) ¥T o1t 1L ud
69 (00D € 001 17 —S(CHD)-
L9 (p) oct o1t 1L AN
L9 (29 96 011 IL SN m
o @ T o1 1L W B $atD ‘(9 1ow ©) (NN
69 (SO 8T 0ST iz H A k|
(oury, ()duny W q
(06) 8 0IT 0l 0c SN T
(06) <1 09 8 q61 AN T
(0L) 9 09 8 q61 AN T
(00 Ly M 8 q61 SN T
(66) I uoog 114 ud 1
(66)  STO u o0l q61 ud 1
(66) I uooz q61 ud 1
(66) 8 u € 0 —S(CHD)- 1
66) 90 uoC q61 —CHD)- 1
08)  rI M 14 (114 AN T
(66) € uo0l q61 AN 1
(c6) ¢t uooz q61 AN 1
(08) 01 O L 0c H I m B
IS (06)  oF w0l a61 H 1 B 9% (9 10w x) 3s&peie) NszAI/\
09 o ooz a6l H I ( b 4 d
(yowry dunp x s£ER) q u
E\mU
suaquinu ploq ay1 Kq paipoipui SanidnAls 10f sajqni 2yl Suipada.ad s1pyd ay) 01 42f2.4 2SV|J
sy (%) (S)PIAIX pue (s)onpoid SUONIPUO) Juay[eoUIY

(panuyuol) SANAMNTYONINY 40 NOLLYZITOAD/NOILYNINVOIAAH 'V d14V.L

316



ILy

Pyl

&

(1) 14 09 7 YHDHUd'HO)®T H ud
(66) € 09 0 fHDHUd’HO)®T H ud
(88) € 09 7 YdHDHUdHOA  H ud
(66) 01 08 0 SHHDHUdHOA H ud
(66) 8 08 7 YIHLUdHOPS H ud
(2} 01 08 0 fAHLYUdHO»PS H ud
66)  LIO 09 7 YHDHUd'HO)®T 2N H
66)  STO 09 0 fHDEUd’HO)®T 2N H
(66) L0 09 7 YHHDHUd'HO)A 2N H
(66) 70 09 0 SHHDHUdHO)A 2N H
(TL) 14 09 7 YJHLYUdHOPS 2N H
(66) S0 09 0 fIHLUdHOPS 2N H
() ouny, () duy x wheed 4
A
Z cDoU
(9 1ow X) ["(51°D)d1[ONHNUd]
o ‘(9 10w ) 1sA1ere)y
R
786 (66) S " ug —$(CHD)-
786 (98) S " 1| —S(THO)-
ss6  (16) ¥T u H —(*HD)-
786 (¥6) S " ug 9N N
786 (¥8) S " bic ) () ¢
Aoy (¢8) 4 M H N 9N
ssL  (18) 8 o0S H H PN
ss6 (6L) 4 05 ug H H
89:c¢  (SL) 4 20$ H H H
i m+1 (owryy dwoy  d ¥ R
A
N
I mmmzé + 0 AHI/AuEXaY (% [ow 91) ri(ng-)
Al
A
A

o
L155
mMEZi
o
0155

317



PLI

1Ly

A
N [ 7 ‘ouexoIp ‘(9, [ow x) 1sA[ere)
!
o
ug
(€9 1 ud N 4 S 0L ‘HONG
€9 ¢ H ‘(% 10w X) PAg[AODUNDAN)UY]
¥ o q (% 10w XT'1) PTT
a
(66) Tl 09 4 %y H ud
(66) €€ 09 0 oy H ud
(66) 10 09 4 ey H ud
(66) L9 08 0 @y H ud
0) ¥ 08 4 ety H Uud
S) 01 08 0 ety H Uud
(66) L1°0 09 4 Xy SN H
(66) ST0 09 0 a7 SN H
(66) S 09 T qw N H
(66) 70 09 0 qw N H
0) ¥ 09 T ey 9N H
(66) S0 09 0 ey 9N H
(ouwry, ()dwy x sherEd 4 ¥
va 919
N a’o
‘(9 10w x) [F(*4°D)d[CINHNYd]
A ‘(9 Tow 7) Ish[ere)
d

A

AN SN

i

R

h_\mo

‘Suaquinu proq ay1 £q papo1pul Sa.4jons 10f sa1qoy ay3 Suipada.d S1vyd Yy 01 A2fa.4 SV

sjoy

(%) (S)PIRIX pue (sponpoid

SUONIPuOD)

Quay[EOUTIY

(panuyuol) SANAMNTVYONINY 40 NOLLYZITOAD/NOILYNINVOIAAH "V d14V.L

318



&

(66) € 08 P(PA°D)d[“OINHNUd] NN ud ud
(€6) 1 u P(PA°D)d[OINHNUd] THOO'H™D-C ud ud
(86) LT u P(PA°D)d[“OINHNUd] THOS®H'D-C  ud ud
(#6) €1 " P(PA*D)d[OINHNUd] ug  ud yd
(66) 90 " P(PA*D)d[“OINHNUd] ug  —*(‘HD)-
(66) 80 u [F(OO¢(EIONIVI[COIWHNUJ] ug  —S(CHD)-
((59) 0zl " ["(OHDUEADNIVI[COINHNU] ug  —*(CHD)-
(8) #0S 208 JLOH ug  —S(HD)-
0¢) #0S 208 JLO[CWHNUJ] ugd  —S(CHD)-
0) 8% 208 yda[OHNUd] ugd  —S(CHD)-
0) 8% 208 yddalHN®4E] ugd  —S(CHD)-
0) 8% 208 TA4[“OINHNUd] ug  —S(CHD)-
0) 8% 208 TAGVHN ug  —S(CHD)-
(86) 4 u P(PA°D)d[OINHNUd] ug O [A[e
(68) 3 u P(PA°D)d[OINHNUd] ug o SN
06) #0S 2081 P(Pa*D)dlPIWHNU]  E(CHD)HD=HD H H
() ouwnr,  dwoy, QANIPPY 13 GRS G |
R
N 9a%D (% 10w §'7) 2ADIPpE
/p ‘(9 10w ¢'7) Gquz
sl
o
¥8) ozl 01 [CA°)dll“IWHNuUd] OH ud
(T8 (i3 0T (C0D%4D)"HN -ON ud
(08) (i3 0T (C0D%4D)"HN N°O ud
(€6) o€l 0T (CODYADI'HN DO ud
(#8) (31 0T (C0D%4D)"HN 0 ud
(€9) (i3 0T (C0D%4D)"HN 09N ud
(8) 0zt 01 [MCA°D)dll“IWHNuUd] H —S(HD)-
(SL) ozt 01 [MCA°D)dll“IWHNuUd] H SN
(L) (i3 01 [CA°D)dll%IWHNud] H H
(,) dwoy, x 1sK1eIRD) A A

319



(L8 11 °a’D efz H —(HD)- ¢
(0 g °a’> BIT O ud 1
(62) vT °a’> qiz  H ud 1
(023 €C JHL i k4 H ud 1
(89) 11 JHL ®IZ H ud 1
(06) 11 °a’d ®IZ H ud 1
(z6) 11 °a’d eiz H —(HD)- 1
(TL) 11 JHL i k4 H AN I
(s8) 11 °a’d ®IZ H W
(62) 11 JHL B[z H H 1
(z9) €€ °a’d ®IZ H H 1
(6S) L1 °a’d> ®IZ H H 1
(y) owli], IUdA[oS IsK[eIe) A A u
d
N “
+81 - 11 “JUAATOS ‘(95 [ow () IsK[eIe) NMEZ%
( A A
i
E\mU
(€6) ugd O°N ¢
(€9) H °N ¢ A
(€8) wa H ¢ N Uz 0I1 *(1:1) SHEO/dHL "y
81 (6L) ud H 1 . ‘(9 1ow 9[) r(ng-u) Nmmz\JAz/\
(989 H H 1 ( o Nt
R L
85
‘Suaquinu proq ayy £q papa1pul Sa.4jons 10f sa1qvy ay3 Suipada.d S1vyd ayj 01 A2fa.4 aSVI|J
Sl (%) (S)PIALX Pue (s)1onpoig suonrpuon Qua[eouTwry

(panuyuol) SANAMNTYONINY 40 NOLLYZITOAD/NOILYNINVOIAAH 'V d14V.L

320



Ly

(S6) L1°0 " YIHLYSINLHONA PN —S(CHD)- ¢
(S6) L1°0 " YCAHDHSIWITHOIA AW —(CHD)- ¢
(S6) ST u [(SNLHDAIFAHLIT o —(CHD)- T
(S6) L1°0 " YIHLYSIWLHOAA PN N T
(S6) S0 u YCIHLYSINLTHDIA  °IN AN T
(S6) [43 u [(SNLTHDAIFAHLIT oI O T
(S6) 91 u CAHDHSIWITHOIA  ud  —S(CHD)- 1
(S6) 91 08  [MSINLTHD)AIWAHLIYT  ud  —S(CHO)- 1
(S6) L1°0 " YAHLESINITHO)AA N —S(CHD)- 1
(S6) L1°0 " CAHDYSWLHA 9N —(CHO)- 1
(S6) S0 u [(SNLHDAIF@HDIT o —*(CHD)- 1
(S6) L1°0 " YIHLYSIWLHOAA PN AN 1
(S6) §T0 " YCAHLYSINLTHOIA  °IN AN 1
(88) 91 " [(SNLTHDAIFAHLIT  °IN AN 1
(S6) 91 u YCAHLYSINLTHOIA  °IN H I
(S6) 91 005  [M(SWLTHO)AI"(AHLI'T 2N H I

(y)owry, duway, REN 310 B | U

A
N
9a°D ‘(% 10w 9) 1s&Je1ed U]
(-
A

u
=
24H Z\J&\/w/\

o

11=¢5

321



&

(B 1L (99 81 S H P'H°D'HOOH+ H 1
9T o1 (49) 1T € H T'H°2D0WN-+ H 1
LT g6 (99 SI € H ud H I
19T ¢ig6< (1) 81 € H osdL H I
—  Si6<  (9L) L ¥ H H H I
1P 11§ I @swp x oy P2 SR S
H
N o0L ‘HO(ng-1)
16 i + 1 N, (% 10w ¥) YAG[AODUNDIIN)UY] u
( A ‘(9 oW X7 1) PZT fz%&
2! [2: B
(86) ¥T JH H ud ¢
(6) ¥T IZ H ud ¢
(68) ¥T IL H ud ¢
(—) ¥T JH N ud 1
(—) ¥T IZ 9N ud 1
(—) ¥T IL 9N ud 1
4(86) ¥T JH H ud 1
4(96) ¥T IZ H ud 1
4(96) ¥T L H ud 1
461) 96 JH H W 1
pE) ¥T JH H W 1
4(89) 96 Z H N 1
4(0€) ¥T IZ H N 1
4FL) 96 L H PN 1
4(1€) ¥T L H W I .
= 96 H H H I N oS01 8ato B
8LI = 96 IZ H H 1 A, (9 1o ¢) Y(LINN)INEPUT NIZ\VAT/V/\/NM
(=) 96 L H H I ( ! [N
@amy W 9 ¥ b
815
‘Suaquinu proq ayj £q papa1pul Sa.4njongs 10f sa1qoy ayy Suipada.d S1vyd ayj 01 A2fa.4 SV
sJoy (%) (S)PIRLX pue (s)onpoid suonipuo) auay[eOUIY

(ponuyuol) SANANTVYONINY 40 NOLLVZITOAD/NOILYNINVOIAAH "V 414V.L

&

322



— (0% 96 Orl 01 qer  ug H ud ud
— (69 14 08T 0T Q€7 H O ud ud
— P g 0ST 0T BEZ H S ud ud
—  (86) S M S 67 H H ud ud
—  (66) S'1 " o1 67 H H ud ud
—  (66) € u € Q€7 H H ud ud
—  (66) 14 M S B H H ud ud
—  (66) S'1 " o1 B H H ud ud
— (9 4 u S % H H —*(*HD)-
—  (96) €1 u S €7 H H —(*HD)-
— (e 9 u o1 Q€7 H H —(*HD)-
—  (86) Tl u ol BT H H —(*HD)-
e (6L) 0S 2001 01 67 H H £ oW
g1 (S6) 81 09 0l Q€7 H H £ oW
— (8D or 2001 01 67 H H OPSN S
—  (86) 81 2001 01 Q€7 H H OPSN S
—  (86) or 2001 01 B H H OPSN S
— (L9 001 0C1 0T Q€7 H H H H
—  (09) 0S 0Tl 01 Q€7 H H H H
ip (Woury duny ¥ sfERd M o A |
»d
N
919D ‘(9 10w x) 18A[EIRD) «MEZéM
el [2: S
o
A
—  gge< (LY 8 ¥ H H H ¢
—  gg6< (o) SI 81 AN ud ud 1
e oror (19 91 S H YHODOV-Y  H 1
16T ¢ge<  (6L) 1 S H PHOHOON+ H 1

323



(88) [43! 208 S are H H ud ¢
0) ¥ 208 (114 epT H H ud ¢
(L6) 12 M 01 arT H H ud ¢
(€8) 14 M 01 epg H H ud
(69) ¥ M T epg H H ud ¢
(98) 9 09 0T epg H H SN ¢
(¢8) [ 209 01 epg H H SN ¢
(98) S0 M S ave H °N ud 1
(¥6) S0 M S epT H 9N ud 1
(66) T M 4 ave H H ud 1
(66) ST0 M 4 epg H H ud 1
(96) T M S arz H H —SCHD- 1
(86) I M 4 ep H H —“SCHDI- 1
(€6) ST0 M S ep H H —SCHD- 1
(66) ST0 u 01 epg H H SN 1
(S6) 4 u 4 epg H H SN 1
(09) 8% u 01 ey K H H 1
(06) 4 u 01 epg H H H 1

(o, dwoy x  3shrER) R Nou

A
AN
Ly - 9D (% 1ow ) 1skeIe)
(S~
|

:

i

d

o

61-6

‘Suaquinu proq ayy £q papa1pul Sa.4jons 10f sa1qvy ay3 Suipada.d S1vyd ayj 01 A2fa.4 aSVI|J

sjoy

(%) (S)PIRIX pue (sponpoid

SUONIPUOD)

Quay[EOUTY

(panuyuol) SANAMNTYONINY 40 NOLLYZITOAD/NOILYNINVOIAAH 'V d14V.L

324



&

(66) I 0ST 8an ¢ H H N T
(66) 6 ozt 8a ¢ H H W ¢
(t6) 8% 0ST 8aD 01 H 9N W I
(T6) $01 0ST 8an ¢ H W 9N I
(86) ST 0ST 8at) S H H W I
(6) 4! ozt 0 § H H W I
(=) 81 0ST 8at) S 9N H H I
(16) 01 0ST 8ato 01 H H H I
(68) |84 0zt a0 01 H H H I
(ouwry, ()dwe], JueAes X H A U
A
AN :
89 ‘19T - JUIA[OS ‘(9 [OW X) G MMIZ\XT/I\
A x| Ay
o
m\mU
(98) L 0L ST € ug  H ud T
#8) 01 001 S 9 H H ud T
(rL) L oL St ¢ ug  H H ¢
L) L 001 S 9 SN SN ud 1
(16) L 0L ST € ug  H ud 1
(16) L oL st ¢ HO''H%O>  H ud 1
(€8) 01 001 S 9 H H ud 1
(T6) L oL st ¢ ug  H —SCHO)- I
(FL) 01 001 S 9 H H —CHD- 1
(€8) L oL St ¢ ug  H N1
(TL) L oL ¢T € CTHO'HPDDOPN-¥  H H I
(29 L 0L ST ¢ CHO'H’DON-+  H H I
(69) L 0L ST ¢ CHO'HOIO+  H H I
(ouny ()duy & ¥ I B U
|
Z auexoIp "
961 a7 (9 10w €) tag[<(aod)ud] MNEZJA?V/\/NN_
( R ‘(% 10w X) q68 I
A 81-5

325



— (66 61 H H ud ud ¢
— (66 € H 9N ud ud I
—  (66) I H H ud ud I
— (66 I 4Wd H H H I
161 (€6) ¥ H H 2N ud I
1T1 (68) ¥ H H H ud I .
— @® I H H —CHO- 1 o N o 208 “Ie ‘HOY vyl
Stypy —  (8) 91 H H 2N °N | . pd ‘(ba ¢) £0D%D (% [ow ) dAd MY N EszAT/J\
— (ap 91 H H H H I ( k! Ay
p owry M M M 4 U A .
x_\mU
661 9L) 6 09 PwAkBIp ¢ L6 ug  H —SCHD)- ¢
661 (99) 96 08 owAlsp 01 L6 ug  H H T
661 (€9) 96 08 owAklsp 01 L6 CHO [Auory-g - H ud 1
661 (029] 96 09 PwABIp ¢ L6 HO [Auemy-z  H ud 1
661 (98) 4! 09 PwABIp ¢ qar6 ug  H ud 1
10T (s6) S 011 auexorp ¢ 03 HODON-¥  H ud 1
10T (06) 9 011 ouexop ¢ el6 H H ud 1
661 (s8) 9 08 PwAEBIp ¢ q16 ug SN —SCHD)- 1
661 (18) 6 09 owAkBIp ¢ el ‘HO IApyden-z  H —SCHD)- 1
661 (¥8) €1 09 PwABIp ¢ a6 ‘HO'HPON*O-¥ H —SCHO)- |
661 (LL) 6 09 PwAkBIp ¢ qr6 HOYHYDIdY  H  —SCHO)- 1
661 (98) 01 09 PwABIp ¢ el CHO'H’D0°W-+ H —CHO)- 1
661 (98) 01 09 QWA ¢ el ug  H —SCHD)- 1
661 (8%) 96 08 owA[sp  Of L6 ug  H H I
(owr] (,)dwoy jueajos x  IsAeie) 3 - U
A
A Z JUIA[OS u
(% 10w x) YD1 “(% [ow ) 1sk[ere) %EZJAT/V/N
=A 1 oy
rd LI=55
‘Suaquinu proq ayj £q papa1pul Sa.4njons 10f s21qvy Y3 Suipada.d S1avyd Yy 01 A2fa.4 aSVI]J
]l (%) (S)PIRIX pue (s)1onpoid SuonIpuo) Quay[EouTY

(panupuol) SANAMNTYONINY 40 NOLLYZITOAD/NOILYNINVOIAAH "V d14V.L

326



98

oLy

&

0) 08 GO%tuddid  NHIEWUd
0) 08 SGLONP(NDPNM]  NHIeWUd
(—) 08 YUNDPIN)(IA1p[Auaydiq-Z'Tnd  NHIEWYd
0) 08 Y(gs)(hpikuaydig-zond]  NHIEWYD
(S9) 08 CGLOIUNDPW)(PHOD-1Apukd-gnd]  NHIPWU
(s¢) 08 (OSINAID(PHD-1ApuAd-znd  NHIPWU
(3] 08 QID(HD-14pukd-nd]  NHIewUd
((13] 08 (OSINA)PIN(PHOD-IAPUAd-2Nd  NHIeWUd
0) 08 qo(&dand  NHIeWUd
L) 08 CGLOIANDPN)(Adand]  NHIEWYd
on 08 QW(Adapd  NHIEWYd
0) oct GOtuddnd NHOV
0) oct SGLONP(NDPM] NHOV
(2} oct UNDRN)(IA1p[Auaydig- 7T nd NHOV
((40] oct Y(ags)(141piAuaydig-z°znd] NHYV
(L9) ozl CELOUNDIPN)(PHOD-1Apukd-gnd] NHOV
9) oct (OSINAID(PHD-1Apukd-Tnd NHOV
(¥9) oct YID("HD-14pukd-2)id] NHYV
08) oct (OSINA)PIN(THOD-1Apukd-g g NHYV
0) oct qo(&dand NHOV
(#6) oct CILONEANDPN)(Adgnd] NHOV
(99) oct SN (Adapg NHYV
(o) duwo, . 1sK[e1e) A
/@\o U T Lp-IINA (% 10w () Isk[ere)
LeeL (19)  S1 ug H
81:c8 (2SI H H
— @ oC ug  OH
1oz (gp) Sl ng-  OH
oz< Ly Sl id-u OH
1:0c< (9S) 0T CHOHOOH OH
r:oc< (19) 0t SN OH A YL 0pl
1€:69 (9L SI ug H N “(1:1) SURIAX-H/HOPIN
0z:08  (15) ST ngr  H D) ‘(% 10w ¥) SOHINVX
$1:98  (Lp)  SI R H ‘(9% 10w x) {ng-10)nD
P ¥ A HO !

327



&

1 (s8) T 08 JLOBVZ/AD(Kdang Newyd  H  H N 1
e (8L) T ozl JLOSVZ/AD(Adand NHY H H &N I
—  (08) T 08 JLOBVT/AD(Adand Negpud H  H  H I
— (T0) T ozl GLO)ENDPIN) (Adand] NHZ®D H H H 1
— @ T 0cl LILONENDPN)(Adand] NHZd H H H 1
— 0w T ozl GLO)ENDPIN)(Adand] NHSL. H H H 1
— On T ozl LILO)NENDPN) (Adand] NHUd H H H I
— (0) T oct ILO)ENDPN) (Adand] NHd H H H I
— (00D ¥T ozl WGLOENDAN)(Adand]  NHOD®D H  H  H 1
— (98) T oct JLOBVZ/AD(Adang NHYY H H H 1
— on ¥T ozl LGLOENDPIN)(Adand] NON H H H I
1p (@ oury, (o) dudy, shere) S GRS B SIS B
o
N
98 Lp-dINA (% 1ow 0) IsK[ere)
u .
ed A
(66) S YHODII-¥  OIN
(66) S ud SN
%
(66) 0¢ YHDPIW-¥  H N o
602 (=) I YHONO+¥ H 2001 “SHLD “(ba 1) HOAL
(66) 0€ ud H q
(1) ouury, vy q
(09) zq
(09 "H°DID-¥ N 450 °0r1 ‘9dd
20T (LS) ud N _o SMIN (% ToW (7) JLO3Y
q /Q ‘(9% 10w 07) ONVE(NTHOD-2)d

m\mU
%0
2
%8}
IVHN =
)
(0]
MHN Lﬁ\/\
¢
o)

‘Suaquinu proq ayy £q papa1pul Sa.4jons 10f sa1qvy ay3 Suipada.d S1vyd ayj 01 A2fa.4 aSVI|J

sjoy

(%) (S)PIRIX pue (sponpoid

SUONIPUOD)

Quay[EOUTY

(panuyuol) SANAMNTYONINY 40 NOLLYZITOAD/NOILYNINVOIAAH 'V d14V.L



91

181
IS1
IS1
691
IS1
IS1
691
691
691

8S1

18 (S6) SI €€
1:91 (s6) T 1€
1L (S6) 4 q0¢
1:6 (s6) € BOE
— (1) 24! LT
18 (S6) [ 2 qLe
1L (s6) I eLT
S12/SUD.AY (y) swry, IsAreie)
rerr (T 96 01T 01 9¢
I (06) 93 u 8 114
I (0¢) ¥T u T 114
€L (08) 8T u 8 261
I (06) 6 u 8 q61
I (06) ¥T u T q61
— (L) 0zt u S €6l
— (09) L u S €6l
— (0€) Ic u S €61l
S12/SUD.1] (youwry, dwoy x IsAeIR)
€T (68) 8 u € 91
1:61 (16) ' M € 91
1:6 (L6) 1'0 09 € P91
1:ze (86) < u € P91
e (€9) Y u € 29
ser (16 9 u € 91
Iyl (ze) 6L uoo9q v9L
S12/SUD.1} (y) o], dwop, X 1skere)
— (@ T 08
— (69) ¥T ozl
— (06 T oct
9 (+9) T 08
16T (pL) ¥T ozt
— (@ T 08
— (oL) 8% ozl

~r

~Cr

H
f@%

JLOSVZ/AD(Adand
JLO3VT/AD(Adgnd
JLOSVZ/AD(Kdang
JLO3VT/AD(Adand
JLOBVZ/AD(Kdang
JLOSVZ/AD(Adand
JLOBVT/AD(Adand

209 %D (% low ¢) 1shere)

8L (% 1ow x) 15£[ere)

9% ‘(9 10w x) 15ATRIRD

Niewpud
NH>V
NHYV

Nrewyd
NH2V

Newud
NH2V

jes)

SN
SN

SN
SN

==

SN
SN

SN
SN

==

N
SN

—_ - = = &N N

sz/\/&

D

329



LI (s6) Is ast H 09 °a’D
€91 161 (s6) 8 €8T N (9 Tow §) {USIWLINIA
S$10/SUDL] [OETTTAEDNEEe) f@z@ ‘(9 Tow ¢) 1sKeIe)
H Y 9¢ 0T *oudzuaq
981 »61) N (% 1ow O1) ["(*4°D)d1[“INHNUd]
f@% (% low O1) LE
H P 1109 ‘O°H ‘TN
761 0%:09 = 175Ut *(06) :5@1% ‘(b2 01) 1OH ‘(b2 1) [M101d %]
H
9¢€ G166 = s12/supj *(G6) J;Gs; 1 “ouejuad ‘(9 [ouw [) 97
SLY 1:61 (66) S 09 T o5€
8Ly ST (66) 0T M 4 o6¢
8LY 1:6 (66) I 09 € qse
8Ly 16 (66) ¥ u € qse
8Ly e (66) 9 0zl 4 BSE
SLY et (66) 001 09 T BSE
Ly 0z:08  (18) 93 001 € epg
LLY — (—) 0S 09 € Bpe
¥91 rge (s6) S 0¢ S qze
91 B4 o) vyl 0zl S L4
LST e (v6) € S9 01 Psc
LST s (€9 € 9 01 BST
89 ¢l (96) (44 0S1 S £]s H
89  1:¢1 (86  TLI ozt S 81 N 9% (9 1ow x) 15£[eIE) } w<<\
$12/SUD.A] (youwr], (,)dwoy x Is£[EIRD ;CILS ‘HN
%
‘Suaquinu proq ayy £q papa1pul Sa.4mjons 10f sa1qy ayy Suipada.d S1vyd ayj 01 A2fa.4 SV
RIEN (%) (S)PIALX Pue (s)1onpoig suonIpuo) Qua[eoUrY

(panuyuol) SANANTYONINY 40 NOLLVZITOAD/NOILYNINVOIAAH 'V d14V.L

330



8¢1
LST
LST
8¢1
Sy
Sy
4
4
Sy
4
Sy
Sy
4
4
4
Sy
Sy
Sy

<91

€91

€91

&

TS (88) L8 206 a9 E(PHODPHONIN-0) A
Iy (¥6) T 206 a’ ¢ E[S(SILNIPN
1L (¥6) il 206 a® ¢ E[A(SILNIA
Iy 06) €l 206 ‘a’ ¢ ASINLINTeT
Iy (s6) — u SHLD LT YASINLHOWI("HSO)(FINED)ISOIN
1:81 (s6) — u SHED LT USIWDHOA(HSO)(FIND)ISOIN
g (s6) — u SHLD LT YASINLHOAUPOND)ISTOIN
I8 (s6) — u SHLD LT YUSINLHOA:AD
Il (s6) — u SHLD LT YUSINL)HOWS(PIND)ISTON

ST (S6) — u SHLD LT YSINLHOWSdD
1:0T (s6) — u SHLD LT YSINLHOPNE(PN D)ISTN
Iy (S6) — u AHD LT USINLHOPN®:dD
ST (S6) — u SHLD LT YSINLHOPNC®:dD
|54 (s6) — u AHL LT YUSINLHO®TS:dD

1:0s< (s6) — u SHD LT YSIWLHOE T D
€ (S6) — 20S SHLD LT YUSINLHOETS:dD
Y (s6) — u SHLD LT YUSINLHO®TS:dD
'8 (S6) — o0 SHLD LT YUSINLHOETS:dD

S10/SUD.A} (y)owry dwoy JudAJOS X 1sK1e1R)

1:61 = s19/suv41 (S6)

1:91 (s6) 4 YHOD(d-)-T

1:61 (S6) 1 THODIN-¥
S12/SUD.1Y (4) iy, NI

(58] (S6) [ YHOO(d-D-T €
1:61 (S6) ST YHOD(d-D-T ¢
1:61 (S6) Tl fHODN-9T T
S12/SUD.AY () awrg, q u

JUDA[OS ‘(9 [oW X) JsA[eIed u|

Y ST %09 Q9D ‘euay[eouruy ‘g
4T 021 9a®D SUSINLINIS
(% 10w §) 6T 1

209 “0q°D ‘euay[eourury g
(9 10w ¢) {[S(SWIINIA
‘(9% 10w ¢) YHNPNISHNY ‘1

209 “0a°D ‘euay[eouruy g
(9 10w ¢) F[S(SWIINIA
(9% 10w ¢) YHN"(CHOHNY ‘1

331



18% res  (S6) S 09 T o 1
181 (€6) 61 M T 68 1
91 T:€l (S6) 1 09 S pSE 1
91 1:01 (1) §T0 09 S %E T
91 (S6) SL0 09 S q8e 1
91 T:€l (S6) §T0 09 S vge |
S12/SUD.A] () owry, (,)dwoy x Iskee) u
H
N 9a%D (% 10w ) Isk[ere) } W/\%
u HN
A h\cU
(TL) 1:66 96 o1 qbz  ud
(16) 56 T 01 By Uud
L8) 56 S S BT Ud
(18) 826 8Y 0T ave SN H N
Ly (66)  11:68 8Y 0T epr oW N x| 197D (9% [ow x) 1sAere) M/>\
sw/supay (Y)W, x  IsAee) N (56671, HN =
1 _LLU
08y I:L1 (S6) 8¢ " YUSWLHONTI(IN(nG-)) (PN D)ISPON]
08y 1:1¢ (S6) e M YSINLDHOIALNOE-))(PIND)ISOIN]
08y 1:01 (S6) ¥T M YSIWLINPNI(N(G-)) (PN D)ISPON]
08% 01 (S6) ¥T M YUSINLINWS[(N(G-D))(FND)ISDN]
6Ly I:L (S6) 9 209 YASINLHDAUND)ISTOIN
6Ly 1T (S6) Tl 009  UASIWIDHOAUIND)NIS(CHDION
L9V I:¢ (S6) or 209 YIHLWSEdD
9t I:¢ (66) 8 u UHeTdD]
S10/SUD.1} (W doL  dug, 1sk1ere)
H
N SHLD (% [ow 6—1) Isk[ere) W/\/\
0
‘Suaquinu proq ayy £q papa1pul Sa.4jons 10f sa1qvy ay3 Suipada.d S1vyd ayj 01 A2fa.4 aSVI|J
sy (%) (S)PIAIX pue (s)onpoid SUONIPUO) Juay[eoUIY

(panuyuol) SANAMNTYONINY 40 NOLLYZITOAD/NOILYNINVOIAAH 'V d14V.L

332



(414 - 0) 96 08 auenjoy - LT YSILNAA(Ed) ng-u

691 611 (16) Sl 001 gea®D ¢ [FEP)dllugricdd] o
691 9'8:1 (66) Syl 08 gea®D ¢ M) dllugricdd] o
691 1T (¥L) LOT 001 gea®D ¢ [FC0)dlleNizedd]l AN
691 €1 (T6) LT 08 gea®D ¢ [PCa%0)dllPNIZedD] AN
691 LTl (66) 1C 08 °a’ T [EC0)gemIeIZdD] AN
691 ¢ (L6) <1 08 g5a%D ¢ [EC0)demleNIZedDd] e
434 101 2(98) 8% oL auanjoy  £'g YASINLINAA(EH) H
S10/SUDA} (y)owr], (,)dwoy, IUSA[OS X 1sK1e38) A
N
JUIA[OS ‘(95 oW X) I1sK[RIRD) ?
JHN
Pe) Y 66 ‘5001 ‘ouexorp
S0T 1614 (16) N (% 10w O1) JLO3V (% [ow O1) ?
DI(PHDUd-OUng-)dIny
SL 4T 508 ‘4od
0T 1:8°€1p (L6) N (% 10w 01) OTH9+10°4 W/\/\
02 TT:QL = supy/s1o *(GL)

4T 508 ‘dHLAueXaY

ug
laa! ? + N ‘(% 10w 91) rng-u w<<\
UgHN X UgHN
0
8% 1 (L8) w 08 4 o T
8% LeT (96) 8€ 08 4 6€ T
91 ¢l (6) 1 ocl < 8¢ T
91 91 (S6) T ozl S q8e T
91 1 (S6) 1 ozl S e8¢ ¢

333



6Ly 1 (S6) ¥T 09 USILHDAUPND)ISDIN
6LY 1 (S6) 811 09 YUSIWLIHD AU D)INIS (CHD)ON
Sy s (s6) 9¢ M USINDHOP T D
S10/SUDA (- d0L (o) dwag, 1shere)
H
N
x:&AIN.; Quanjoy (9 [ouw 1) I1sK[eIe)
H P 8 409 ‘O%H ‘10BN
ol e ) rfpw ‘(b2 1) 1DH ‘(b2 1) [M11d%]
" 4T 011 (1) SHLO/IHL P
8t P = S1psund (€6) frA|Nw ‘(9 10w 9[) YIng-u Nmzj\/\
H WSTI %D T
€91 1:6 = s12/sun4] *(S6) (9% 10w ) S[YSWIINIA
‘(9% 10w ¢) 8ST 1
H P 12 %409 ‘O%H ‘10N
Y61 T1:88 = s19/sun.j *(¢8) (b2 01) 10H “(bo 1) ["IONd%H] z(
HN
el
suaquinu ploq ay1 Kq paipoipui SanidnAls 10f sajqni 2yl Suipada.ad s1pyd ay) 01 42f2.4 2SV|J
RIEN| (%) (S)PIALX Pue (s)1onpoig suonIpuo) Quay[eoury

(panuyuol) SANAMNTYONINY 40 NOLLYZITOAD/NOILYNINVOIAAH 'V d14V.L

334



LST

So1

69
L9
L9

S 0106 L) €T H2DUON-+T)
S 8:26 (8 ¢ ud
€8 S0:S66  0goL (89 ¢ CHOOdINd
Suv.aj 1 MNQ\E\NG&N X A
T (S6) [ JUSININIPN -+ ud
1:L1 (S6) S SUSWINIA  ud
|54 (S6) 891 JUSININIPN -+ PN
|54 (S6) 0re SUSWINIA - PN
S10/SUD.AY (y) awrg, 1skere) A

e (s6) [ ud

911 (s6) 78 N

S19/SUD.1Y (y) Ly, NI

1 ©o1) ozt 0S1 Iz ud

P (69) 891 (8 IL ud

— (29) 96 (8 L 9N

S12/sup.A} (ouny ()dwey W ¥

€91

C1: = swysunay (6)

40T ‘50€1 “UHOHD) ‘(b ) HOM

206 9a%D ‘(% 1ow £°g) 1s[ered uy

,0Z1 9q9D ‘euayeouruy g
U T 021 0a®D FIASINLINIS
(% 10w §) 6T "1

8D (9 Tow ¢) H(COWN)IN

ST A0 T
(% Tow G) E[(SINISINTA
(% Tow ¢) 88T 1

11795

335



091

14

8

81

(86) I u jeAU  wg
(26) I u wau  ws  —S(°HD)-
L) I 0L ®U PN m
(€6) z WOL Q) ws UAAJOS *(2 [ ) E[PANUTE gy D]
(S6) Tl 0TI °a’®d> PN d
(y)owny dwoy Jjuoajog Uy d
(06) ¥ oS9 01 €y ud ud ¢
(s6) T u 9 qQ€y  ud ud I
08) SeT " o1 P Ud Ud I
(06) ¥ o§9 01 qey SN O 1
2(09) 96 oS9 01 @€y H N 1
(Wouny duer x sAERD M 9 U
H
N
u 99D ‘(9 10w x) 15ATRIRD
(-
A
(88) 4 SN T
€ 9 K 1 H 209 IHL (% 10w o) {uis
(L8) ¥ SN T ) ‘(9% 10w 07) ASINLLINEN
(S8) 001 H 1 A d
(1) owry, q u
SLse (9 H  idu T
greL (L) H o idu 1 A 01T “(1:1) *H-O/dHL
[SH9] (6L) ug AN I N ¥ ‘(% 1ow 91) rng-u
S10/SUD.A} A U

L
q ¥

81795

i
PN
ZIHN

679

‘Suaquinu proq ayy £q papa1pul Sa.4jons 10f sa1qvy ay3 Suipada.d S1vyd ayj 01 A2fa.4 aSVI|J

sjoy

(%) (S)PIRIX pue (sponpoid

SUONIPUOD)

Quay[EOUTY

(panuyuol) SANAMNTYONINY 40 NOLLYZITOAD/NOILYNINVOIAAH 'V d14V.L

336



Y61

181

98

0709  (8S) ST AN
166 (L9) L9 H
WI m+1 (eowy Yy
H N 409 “0%H ‘DN
i . + 1 ‘(b2 01) 1OH ‘(b2 1) [M1D1d %]
A
A A
(VA0 8 ud H
(06) o1 ud H i
(s2) oct SN H N
(Tn 8 SN H u 01T 8aLD (9 10w ¢) epp
(—) 24! H oI A !
ouy A A d
— (86 S u qiy ud H
— (86 S u eLy ud H
—  (0oD S M qw  —“CHD)- H
— (oo S " el —S(°CHD)- H
— (06 09 509 q1y SN  H
— (o) 09 509 ey SN  H
I:¢ (00D 09 o0C1 q1y H I
I:¢ (00D 081 o0CT ey H P
p (un) ourty,  dup IsApeR) P2 S
H
N
9a%D (% 10w ¢) 18&eIR)
A
A

o o
w\co
i
u
HN Z
[ 2
wToU
i
NEZ\IR
2B
Zl@U

337



—  (06) 0T (54! H H ud H ¢
—  (68) 8T 001 CHO'HPON®W-+ H ud H ¢
ug
N
— oy s 001 () H wW H T
¢ (06) 4 Sr1 H H H u ¢
—  (98) 91 (54! H H H H ¢
H °AN U H I
— %8 8 Pl \@MOV
—  (93) 14 001 ~ o H ud H I
—  (16) Sl Syl D> H ud H I
p () oy, (o) dway, S IS B (S B
A
N_ oy A
! 8L ‘(9 Tow u
L A =A At (% 10w 01) 91 PHN AN
2! A A
A
m_\oU
(86) S 011 H ud H ¢
(69) 891 Syl SN Uud H 1 °
(86) S o1t H ud H I N q R
1
L8% (L8) 96 011 H 9N H 1 § 8qLD ‘(9 low 1) § Y
od u A /b 14 N = mM
(s€) 96 or1 H H W I d A
(ouny, ()dwoy .y N ¥ U 2
w_\cU

‘Suaquinu proq ayy £q papa1pul Sa.4jons 10f sa1qvy ay3 Suipada.d S1vyd ayj 01 A2fa.4 aSVI|J

sjoy

(%) (S)PIRIX pue (sponpoid

SUONIPUOD) Quay[EOUTY

(panuyuol) SANAMNTYONINY 40 NOLLYZITOAD/NOILYNINVOIAAH 'V d14V.L

338



o1

88Y

88Y

88Y
01c

01c
88Y

88Y
88Y

88Y

(on 001 Y4 €¢ YSINLHOWST,.dD

(S6) [32 ozl €¢ USINLHOP T D

(99) S91 szl €¢ YSINLLHOPNE(PRND)ISTON

(99) ove ozl 9¢ YSINLHOPN("H*D)(FIND)IS O

(Tr) 891 szl 7L UASIWIDNWS[(IN(MG-))(FND)ISON]

() owny,  (,)dwoy,  x 1sk[eIe)

H
\/Q 99 ‘(9 10w ¥) 15K [e1eD U]
— (8 ST0 0 OHD  +0 SL OHD °W P
— (8 ST0 0 FOHD S0  COSTHPDUNCO)+T D0 PN PN
— (L8 ST0 0 fOHD S0 SN-7 OY0PIN PN PN
— (68 ST0 0 fOHD S0 SN-C  OY0PN PN PN
— (L6 ST0 0 SOHD  +0 SL OY0AN PN N
— (69 T u fOHD T D09 DP0PIN PN PN
—  (s6) ST0 0 SOHD  +0 SL OYC3W  H eI
—  (96) 14 001 SHLD  T0 o D0°W  H eI
e (€8) 14 79 FOHD  +'1 COS'HPDUNCO)-+CT DY0°W PN H
e (98) ¥ 9 fOHD 1 SN-7 OYO°W 2N H
e (98) 14 79 fOHD 1 SN-C OYO°W 2N H
157 (16) ¥ [ SOHD 90 SL OYC°W  °N H
157 (16) 14 79 fOHD 90 SL O°CW H H
p (Wouwry (,)dwoy Jueaog ¥ »d P 2 G |
A

juaafos ‘(ba X) HOSL

“HN

\</\e.e_

Emzé

d A

0

89y

339



=111 °(96) I + 1

SL SL [ [ ‘XnpaI ‘souexay
e - N + 1 N SHLD ‘urpeosporongrod SLHN N
\/C (% 10w §) HYOS 148D
m 48y 5001 $HD
we (88) “sto (% 10w €) 3103V HNOS A~~~
(% 10w §) DV (*udd)
: d q 91 T PO
0z:08  (08) ZaD N N YTl 1 UITHD OSSN HO
€T 0z08 (8 oog I 5 o B (9 10w 07) TGLOIND \/VA\
mwr u+1r ¥ HO™: : ‘(% 10w 1) JLOBY (% [ow §) 78 dHN
B HO
0
1:oc<  (€6) ug it 1
— (—) gy
79) 7q) o AT b
el (b6)  ng-? q, N_ .« d4, N 40T M UOHD TOSSN
z g z WOHN A~ A~
90T  T:0T<  (86) W m u + m ‘(% 10w 1) PAGSY (% 10w §) 78 H mm
WL I+I d N N d
SL SL
N_noU
SN
6€:19  (€§) 0¢ OH N U TL0FT “(1:1) UIIAX-H/HOIN HO ¥
9Ly 8¢:c9 (1Y) 0z H (% 10w x) SOHdINVX ozmz/\J\<\
1p Yooy HO A (% 10w x) {ng-10)nD HO
HO
ko)
‘Suaquinu proq ayy £q papa1pul Sa.4jons 10f sa1qvy ay3 Suipada.d S1vyd ayj 01 A2fa.4 aSVI|J
sJoy (%) (S)PIAIX pue (s)10npoig suonIpuo) Suay[EourIrY

(panuyuol) SANAMNTYONINY 40 NOLLYZITOAD/NOILYNINVOIAAH 'V d14V.L

340



&

— (=) — 144 YSINLHOWST.dD
— (43 81 09 YUSINDHOP T :dD
1:61 (LL) 6 L€ ASIWLHOWII(IN(ME-)) (PN D)ISPIN]

191 06) LE 88 USINLINALIN(MG-))(PPND)ISPN]
11 (S6) ot 701 ASIWDINWS[(N(G-))(PRND)ISTON]
$10/SUDA} () awry, X 18K1e18D)

H
291 N S0ZT 9% (9 Tow x) 1sK[ered wy wg\ef
~r s

Lo}
Sy (S6) €0 09 8ato USINLDHOPNUPONEDNISTIN AN T
96T (S6) 8F u °a®D  YALNNNLINME-))(PINDNSTPIN] - ud |
96T (S6) [582 u 9% ULWNULIINME-))(PNONSTPIN] ud |
96T (S6) S1 u °a®D  YALNNNLINME-))(FPINDNISTDIN] - G |
96T (S6) Tl 09 9% UNULIINME-))(PINDNISTDIN] - SN |
Sy (s6) S 09 8atd YASWLHOPT(+dD)  H 1
L9V ($6) I 09 8atd CAHDWSY:dD)  H 1
9t (66) S 09 8atd qHe TG H 1
95T (S6) 0 09 °a®D  YALNNNLINME-))(PPNONSIN] H |
95T (S6) T0 09 9% YWNULIINME-))(PWONSPIN] H |
(;-W AOL (5) dudy, 1ueA[oS whpere) ¥y U
ug
N q
JUIAOS ‘(9 [ow G—[) IsK[eIRD) :mIZ%
u d "
A
© (06 ud
oD (© H
I 1 A ug
q4 A N . . . i a ¥
68 I =m:z/VA\/Hs + I ¥ Y91 %011 “a’D (% 10w §'7) T6 ;mmz%<\
d 81-95

341



(86) S0 I 36t
(86) 1 S0 36v
(86) 1 I Jov
(L6) 1 I R4
(L6) T I P6¥
0o T 1 6% u
061 (86) 14 I q6¥ 209 Q%D (% [ow ) 1skEIE)
(1) ¥ I (i34
(yowry x skEe)
6v1 (86) 8¢ 06 0l YASIIINIT
8G1 (68) [ u € S("HODPHONIN-0) A
8G1 (23] 6 20S € CIHLEOWNHISNIA
LST (S6) 14 u LT EUSINLINIPN
LST (S6) 9 u LT SUSINIINIA
(y)owry duwog X 1sK1eIRD
X
9a%D ‘(% [ow x) 1sKere) HN \X/\
71 (S6) S1 fHODN-9T €
[S3 (S6) S6 YHODM T T H 20T Q%) ‘auay[eoury ‘g :
. N ) HN Pz
©r ¥ (6 ot CHODPINOT ¢ (9% 10w ©) SA(SINDNIA %/\<
s1o/sup.) (utu) o, ¥ u (% 1ow ) YHN"(CHO)HNY '[
D
‘Suaquinu proq ayy £q papa1pul Sa.4jons 10f sa1qvy ay3 Suipada.d S1vyd ayj 01 A2fa.4 aSVI|J
N (%) (S)PIRIX pue (s)1onpoid suonIpuo) Qua[eoUIY

(panuyuol) SANAMNTYONINY 40 NOLLYZITOAD/NOILYNINVOIAAH 'V d14V.L

342



LST

8S1

(454
8¢1
8¢1

(€6) 0¢ Sy LT q9¢
(€6) ¥S Sy LT 'S
(86) 6C 06 S 8p
(86) L'y 06 € btid
(86) 01 06 S a8y
(66) Sl 06 € a8y
(86) v'C 06 S egy
(86) L'y 06 € egpy
(ouny ()duny x  IskErd

(L6) S 0 € 91
(86) 14 0 € 91
(96) 14 s¢ ¢ P91
(S6) 9T gs ¢ P91
(S6) Le 0 € P91
(¥6) € 9¢ ¢ 91
(96) S'e 0 € 91
(96) N4 0 € Q1
(T6) 84 0 [ B[

(y) sy, s x  )shee)

(T8 11 oL 124

(€8 T 09 €S

(1) €l 014 157
(ouwny (o) dwar skere)

(—) »CC H 134 qLy
(—) »6'C 209 Ly eLy
(S6) L0 H g€ eg

(-WdoL dwel  x  3sAeR)

ZT

909D ‘(% [ow x) 1sKere)

19a%

(% 10w &) JHL (% [ow X) 1sA[e1)

9a% ‘(% 10w p) 1she1e)

9a°D (% 10w x) 1sk[ere)

343



&

32 (S6) 710 2001 IDENNMZI(IN(E-D)) (PN D)ISDN]
8% (S6) LO0 2001 QNIZI(IN(G-))(FIND)ISSOIN]
32 (S6) S 209 (Ung-1)-9T-*H2D0)[A(CPINISNINI(N(E-)) (RN D)ISDN]
8t (S6) 9 " IDIEENISNIN(IN(G-))(PPIND)ISTOIN
32 (S6) 90 209 (Eng-)-9°T-*H2D0)E(CINIS)NIYLI(N(E-)) (RN D)ISDN]
8% (S6) €¢ u LIO{SCNISIN HULIN(E-D) (PN D)ISDIN]
[S514 (S6) 70 u QNULLAD
95T (S6) 0 209 YUSWLININGAD
Y514 (S6) 4 u YNN)NIINMG-))(PPIND)ISTON]
Y514 (S6) SI u YEONN)YLI(N(G-D) (RN D)ISTN]
0€T (S6) L0 u YUSWLNIETdD
€0€ (S6) € u E[A(COWHISNTET
(- dorL  dug H 1shpere)
N
/ﬁ 9% (% 10w 6—1) 1K [EIe)
(1¢) 01 I [PEHDTIET (CHOYHOOON-P)]
(€©) Tl 0 [PEHLDTIET(CHOYHOOON-1)]
66)  v1 ¢ SUHDETHCHO HODP 1) N 206 1A
vor  (66) L0 I EAHLPTECHO HODPIN-F) ‘(9 1ow X) [F(54°D)d1[CINHNYA]
(Sp) 0l 0 EAHLETECHD HODPIN-F) (9 Towr [)1shee)
(y) owry, x 1sK1RIRD)
€66 (86) 81 AHL 91 ring-u
Aoy (¢) 61 souexay Q[ rg-u
€8:01  (¢6) € souexay  —  BH/M/EN
W1 H+1  (YowlL  JudAjog X 1sKere)
H
N
b1 i Nsz/ﬁE + 1 /A‘w 1 4(9 1o ¥) 15£eIeD) EZQA/\
D
‘Suaquinu proq ay1 £q papa1pul Sa.njongs 10f sa1qoy ayy Suipada.d S1vYd ayj 01 A2fa.1 aSVI]J
sy (%) (S)PIALX Pue (s)onpoi suonIpuo) sudy[EOUIY

(ponuyuol) SANANTYONINY 40 NOLLYZITOAD/NOILYNINVOIAAH "V 414V.L

&

344



96

08
08

08
St
St
St
St
St

L9Y

9%

9%

(S6) L0 u 0 |49
(¥9) S " 0 oT§
(8%) S u S qzs
(S6) S 09 0 qzs
() S " 0 qzs
on S u S ezs
(€9) S 09 0 ezs
(1) S u 0 ezs
02 S " S s
(S6) T 09 0 s
(1) S u 0 s
© ¢ RS 0s 5 sato
(sn S 09 0 08 ‘(9 1ow X) [F(54°0)d 1D ud]
(1) S u 0 08 ‘(9 Tow ) sk [eIE)
(y)owry dwey x 8A@IED
(S6) 0 509 YUSWLINIULEAD
(S6) 06 M YSINDHONIIIN(E-)(FIND)ISOIN]
(S6) o1 M YSINDHOIALIN(G-)) (PN D)ISOIN]
(S6) 002 u YUSIWLINPNI(N(G-))(FOND)ISPON]
(S6) 181 u YUSWLINWS[(N(ng-)) (PN D)ISPON]
(S6) 002 208 USIWLHONII(PH D) (PN D) IS
(S6) SL 208 YUSIWLHONTU"ON*D)ISTOIN
(S6) I 508 YSIWLHON D
(S6) 8% 209 YUSINLHOWST,.dD
(S6) S6 u USIWLHOPT:AD
(S6) 0S 509 YIHLDWSdD
(66) I 508 YHNTEAD]
(66) SL 208 IHNTUPONSD)ISSOIN]
(66) Y41 u HETEAD]
(wdoL  dwag, 1Ko
H
N

8QLD (% [ow ¢—1) sk [eIe)

345



(06) 40 09 I disi-vas LS A
(06) 0L 0 T disi-vas LS A
(06) €0 0 I disi-vas LS A
(s0) 9L 0€¢ € disi-vas LS A
(06) Te 0€¢ T disi-vas LS A
(06) 80 0€¢ I disi-vas LS A
(06) 60 0 I dIs1-vas  S8T A
(§9) vl 0s 1 dI51-vds  $8CT PN
(08) ! 0s 1 sI-vds 8T ®l
(06) 98 0s 1 SI-vds  S87T A
(06) 6’1 0S 1 — 8¢ A
(yowry, (,)dway 9[okD yoddng x ug
i 9a%
891 ‘Hoddns o (9 jow x) [E(SIWLINIUT
oy (0$) €C I LS
oy (66) 80 0 LS
L6y (€ ¥ I qaLs
L6y (66) 80 0 qaLs
L6y on YT I BLS
L6y (06) 9 0 BLS
L6y (LL) cl I sS
L6y Q1 YT 0 ss
L6y (8%) cl I avs
L6t (oD T 0 ars m <0S a°D
L6V 660 T 1 eps (9 10w ) M) INHNY] N \VA/\
L6y (§2) ¥ 0 BpS ‘(9 Tow 1) IsA[e1e)
(Wouny x  Iskrere)
0
‘Suaquinu proq ayj £q papa1pul Sa.4jon4s 10f s21qvy ay3 Suipada.d S1vyd ayj 01 A2fa.4 aSVI]J
Sjod (%) (S)PIPIX pue (s)onpoid suonipuoy QuayEouTlY

(panuyuol) SANAMNTVYONINY 40 NOLLYZITOAD/NOILYNINVOIAAH "V 414V.L

346



%4 € €9
91 T €9
60 I €9
8T € ag9
Ll 4 ag9
60 I ag9 509 “0a°D ‘oueyeoury ‘g
e ¢ eg9 I w99
61 4 egy (9 10w §) (SINLYHOWSE:dD
Tl I egy (9 Towr 1) 1K) |
H(Wowny 9Pk Iskree)
601 € 19
€L T 19
LY I 19
Tol € 09
6'8 T 09
vL I 09
6T € 68
81 T 68
01 I 6S 209 Q%D ‘dud[eoury ‘T
66 ¢ 85 N w99
69 T 8 (9 1ot §) ASWLIHOWS:.dD
Ity I 8S (9% 10w Q1) 1A181RD °|
RCIEINE R ISR L)
m UST 409 Q%D ‘oudeouty °¢
(S6) 4T 5021 9a®d EIUSILINIS T
(% 10W ) 6T 1
(06) 001 0S I s 8T A
06) €0 0S I IO 8T X
(06) 961 0L € d1s1-vds LS X
06) €0 0L T d1s1-vds LS X
o1 10> 0L I d1s1-vds LS X

347



661
16v
661
16v

861

S0T L9 ud
43 99  —S(‘HD)-
61 L9 N
9¢ 99 N

oW 0L IsATeIRD q

(€6) LL ug
(19) 9L ug
(89) SL ug
(88) LL ud
(L8) 9L ud
(€L) SL ud
40L) LL  —S(CHD)-
(0) 9L —*(°HD)-
0) SL —S(CHD)»-
481 LL AN
(0) 9L AN
(0) SL AN
1sK1RIRD) A

061 € 01

't 4 01

08 I 01

101 ¢ <L

L9 T SL

I'y I SL

T I 0

H(Wowry  9pPky X

ZT

ZT

ZT

1919 ‘(9 [our x) 1sKeIe)

W

U4 801 A (% [ow ¢) 1skere)

509 9% “Pua[eourIy 7
1909
(% 10w §) Y(SINLHOWST:dD N QA/\
(% 10w X) 79 '
D

‘Suaquinu proq ayy £q papa1pul Sa.4jons 10f sa1qvy ay3 Suipada.d S1vyd ayj 01 A2fa.4 aSVI|J

sjoy

(%) (S)PIRIX pue (sponpoid

SUONIPUOD) Quay[EOUTY

(panuyuol) SANAMNTYONINY 40 NOLLYZITOAD/NOILYNINVOIAAH 'V d14V.L

348



981

108
108
00s
108
108
00s

(66) 4! oct 0 01 ud
(69) T 001 0 0l ud
(66) S 0Tt [ ud
(L8) 0€ 001 0 01 —SCHD-
08) 8 oct s ¢ —S(HD)-
(66) 8T oct 0 S —SCHD- m °a’
(66) [ oct 0 €€l AN ‘(9 Tow ©) [F(C4°D)d[CINHNYA]
9%) [ 0Tt (SIS AN d (% Tow x) Lg
(powry ()dwoy £ x N d
(€€) 0'8L 9 A 4 q89 ud
(T6) SoL SI LAY ©g9 ud
(26) 610 — 0T 0°S §9 —S(°HD)»-
(2} 6'LI LT o6 q89 SN
(12 TSl S1 uoo0s ©g9 AN
(=) — — 0T 0§ s9 SN
(Aol (umounp dwoy x  IsAEIRD q
H
N
9a°D (9 10w x) 18k [E3E)
d

349



(414

6L1

08
8l
08
8l
08
8l
08
8l
08
8l

A26) 8t 08 T
A6L) 0L u I
() owry, dwoy, u
(S8) ¥1 269 ud
(8L) [ 969 ud
(19) 6T €69 ud
(6) 4 %69 —S(‘HD)-
(1) I 969 —*(°HD)-
(T6) 91 €69 —S(‘HD)-
(1) 1 €69 N
(p) oty skEiE) A
—  (86) S Q6L ud  IAE
T (86) 1 B6L Ud 11
— (6D 0¢ 6L ud H
— (8D I B6L  Ud H
—  (86) 7l a6L  —(*HO)-
—  (86) € e6L  —(‘HD)-
— (€9 8T a6L  —(*HO)-
— (26 81 e6L  —"(°HD)-
— 9 8t 6L N N
—  (88) 8¢ B6L ON AN
p (wowry, ISAERD o

m $HLH .
D (9% 10w €) ASNLNAA(EGH) Nmz%
w\hU
H
N =
S0ST $LD (% row 1) 18K [we)) HNT > N
° ¥ u
q
h_\ho
H
N =
2091 9GO (% [ow 6) 15K e HNT O
A Al
R
v_\hU

‘Suaquinu proq ayy £q papa1pul Sa.4jons 10f sa1qvy ay3 Suipada.d S1vyd ayj 01 A2fa.4 aSVI|J

sjoy

(%) (S)PIRIX pue (sponpoid

SUONIPUOD) Quay[EOUTY

(panuyuol) SANAMNTYONINY 40 NOLLYZITOAD/NOILYNINVOIAAH 'V d14V.L

350



181

6SC

(Y}
(Y}
LLY
(Y}
LLY
LLY
LLY
(Y}
LLY

(T8 4 S ud ¢
(86) 4 S ud 1 m
(L8) 96 01 W 1 " o011 8aLD (9 low ) 9¢
(€L) ozl S W I A d
(powry x A u 4
(86) ¥ I 6L ud T
(86) (4 I BEL  Ud T
(86) 903 T XL N T
(86) < Sl XL N T
(86) ¥ T BEL 9N T
(L9) ¥T I PEL AN |
(86) €0 I 6L N T m
(86) 80 1 aL W 1 B 409 9D (% 10w ) 15k [ere)
(86) S0 I eEL AN A q
(ouny ¥ skEwd oy q
(98) 9 09 0c 0L SN T
(S8) L 09 01 0L SN T
©o1) w@ 09 (44 ave SN T
(66) Y40] " 01 0L ud 1
©o1) Sl 09 C ape ud 1
©o1) € 09 I'l ape  —SCHDO) 1
(16) 0SI1 u 'l ape  —(CHD)- 1
(66) Y40] " 01 0L SN 1
©o1) 9 09 €1 ape SN 1
(ouwry (o) duny x sk q u
H
N
) 9a°D ‘(9 10w x) 18k [EIRD)
(D
d

NIZ%

81-Ly

NN

4 d

Li=Ly

351



€0€ 1 09 e oW Uud
0€T ¥0°0 0TI a€  ug AN
€0€ 1 0TI eg ug oW
0€T €00 06 g ug oW A
€0€ €0 u @€ H W N
€0€ 4 09 B¢ H oW 9a%D ‘(% 10w G—¢) 1K[eIRD
€0€ ¥0 1 e H °W o
S 0L  dway  asfered M ¥ 14
E\nU
€0T (86) 00 0T
€0T (L6) o1 S
6 &6 0 S
€0T €6 ¢ ¢T
£0c e or 1 “ 4Tl UOHD
e #®) o1 0 (9 10w ) YGLOND 74DHN QQ\
[ =) ol 0 ‘(% 10w x7) JLOSY ‘(% [ow X) 78
A X
L
e (€6) 4 0sL N \
Y0T g1 (18) 4 09N 208 “HOA ‘(% 10W 0T) OHY+ 1D SLHN %
e (96) 6 I /AQV/ q
p [CIELUAR q A
& L 4z 501
Ler TS =@ I+T I + I /fw/ (9% 10w ¢°1) T (9% [ow ) O WEZQQ\
Bo)
‘Suaquinu proq ayy £q papa1pul Sa.4jons 10f sa1qvy ay3 Suipada.d S1vyd ayj 01 A2fa.4 aSVI|J
sJod (%) (S)PIOIX pue (s)10npoig SuonIpuoy Qua[EOUIY

(panuyuol) SANAMNTYONINY 40 NOLLYZITOAD/NOILYNINVOIAAH 'V d14V.L

352



8
8
g
8y
g
8
9¢¢
9¢¢
9¢¢
9¢¢
0€T

0S

€08

&

0 06 ID(CINNIZIIN(E-))(FPIND)ISDDINT - dIN Ud
(4 (41 QNIZIIN(MG-D)(PPIND)ISDIN] - 9N ud
S0) 0zl [(CEg-n-9TH2D0N(CCLINISNTNINME-D))(PPIND)ISDIN] - 9N ud
0 09 YIO{CCNIONININ(MG-D)(PINDNISDPIN] - N ud
S0) ocl [(€(ng-D-9 T HP DO A(LINISN HULIN(E-D)FFNDNISDDINT - SN Ud
1K0] 09 ADAUCLNISNIULINMG-D))(FPINO)ISPIN] - 9N ud
60 09 YNNINIINME-D(PPIND)ISDINT - dIN Ud
S0 09 YOINNYLIINMG-D) (PN ONISDOIN] - 9 ud
10 001 YNNINIINME-N(PPIND)ISOINT  ug O
10 001 YCONNYLIINMG-D) (PN DNISDOIN]  ug SN
(40 06 [A(LONHISNIET  ug SN
o(1-) JOL (o) dwdr, wAEed 4 ¥
A
N
9a%D (9% 10w g—1) sk [eIe)
o
x|
T LE BZL 9N ud
06 LE XL H ud
e LE qzL  H ud A
T8 LE gL H ud N
v'T u eZL H ud 9a%D (% 10w 9-¢) sk [eIe)
61 0S BZL H O o
W AOL () dwey, skEwd N ¥ 1A
(66) 8Y 0z ud ud A
(66) 4 ol H ud N
(66) SI ol H —SCHO)- 508 %D (9 Tour v) YL
00 (73 ol H N o
(owry, ¥ Y x| it

353



(86) St S S6 H ud
(SL) 9 S S6 H ud
(02) 9 S ¥6 H ud A
(96) S1 0 9 H ud N 0§ SHD ‘(% [ow ¥) Jjong-/
S0S (62) 9 0 S6 H ud ‘(9% Tou G) 1sK[ered af
(96) 91 0 96 ud O R
(ourny x skEwd A A i
=) =) 91 q00T  CHOYHDid-b ud
(=) (86) 91 BT CHO'H’Did- ud
(=) (06) 91 q001 ug ud
(=) (86) 91 BOOT ug ud
=) =) 91 q001 ud ud
@  (86) 91 BOOT ud ud
©) (5L 91 q001 id-u ud
©)  (s6) 91 BOOL id-u ud
(Y] 91 q001 H ud
0s) (=) 91 BOOL H ud
(=) (6L) 4 q001 ug  —S(HO)-
(=) (86 91 q001 ug  —"(CHO)-
©)  (06) 91 BOOL ug SN
S (08 91 BOOT ud SN
©)  (06) 91 ©O0T 1d-! SN
(oD (08 91 BOOT id-u SN
i 1 (wouwry Isker) A 1
al
687 n AT N ) SO11 A% (% 10w §°7) 15K ereD) Nmzzﬁ
Tt RS
|
_M E\wU
‘Suaquinu proq ayj £q papa1pul Sa.4njons 10f sa1qoy ay3 Suipada.d S1vyd ayj 01 A2fa.1 SV
sJoy (%) (S)PIRIX pue (s)1onpoid suonipuoy Sudy[eoUIY

(panuyuol) SANAMNTYONINY 40 NOLLYZITOAD/NOILYNINVOIAAH "V d14V.L

354



061

861

(66) € " qL6 ud ud ud
(66) 8 " BL6 ud ud ud
(96) 9 M qL6 [Awrp-g  ud  ud
(€6) 9 M el [Auop-z  yd  ud
(L6) €€°0 208 qL6 [Auemy-z  yd  ud
(6) [ord M qL6 [Auemy-z  ygd  uyd
(86) €€°0 208 el [Auwemy-z  yd  ud
(€6) LL M el [Auemy-z  yd  ud
(€6) (%4 M qL6 ud  —S(‘HD)-
(16) 1 u BL6 ud  —(‘HD)-
(88) 6 M qLe 1Auemy-gz  —(CHD)-
(T8 1 M eL6 [Auemy-z  —S(CHD)-
(26) L M qL6 ud e oW
(€6) 6 u eL6 ud e oW
(88) S0 208 qL6 ud O O
08) 0€ " qL6 ud O O
(€8) 1 208 BLG6 ud O O
(LL) 8¢ " BL6 ud O O

(wouwry dwsp IsApEIRD 2 S S|

355

od

J °a%d

N (9 10w §) [F(*4°D)d][CONHNUd] &\/z\V?\
| (95 0w §°7) 18K TeIe) Har
2! _
(LL) 9¢ CHO'HDDY0PIN-+  ud
(¥9) ot CHO'HDON-¥  ud
(1L 0T CHO'HD(O'HOO) '€ ud
(TL) or CHO'HON*O+  ud
L) 81 THO'HDId-v  ud
(sL) 91 ug  ud A
(€9) 6 ug N N 50T dueXOIp (% [ouw G) fydd P
w u UH9D-> W (9 10w §°7) A(CHO="HO) O] AHNT N
on @ THOHOOUd O o il
() oy, P SR 14



(66) 4 404 W
(—) ! JNd  H
=) I OSWd H
() I HOWd! H
(1) I AHL H
(6) I auexolp  H
(61) I HD H
(9] I suexay  H ¥ mm
0T (L6 [/ 40a  H 508 WIA[OS (% 10w 01) OTHY 1D SN QA/,‘\
(95) I @d  H q
(Wouwry uaAps Y
8l (L6) 89 bee  "H°DON-+ —SH(CHD)S—
8l (6%) 89 eg6  "HPDOPN-+  —SH(CHO)S—
681 (96) 891 uee [Auemy-z - —S¥(°HD)S—
681 (88) 08Y Bg6 [Auemy-z  —S¥(°HD)S—
8l (€8) €1 bee ud SN
8l (09) €1 eg6 ud SN
(y) oy, shreie) A !
NMJ
208 a’D
N ‘(9% 10w ¢) [P(*4°D)d1[“CINHNUd] Nm\/m é
. ‘(9 1ow ¢'7) 8K[EIRD RN
! M
MTFU
‘Suaquinu proq ayy £q papa1pul Sa.4jons 10f sa1qvy ay3 Suipada.d S1vyd ayj 01 A2fa.4 aSVI|J
N (%) (S)PIRIX pue (s)1onpoid suonIpuo) Qua[eoUIY

(panuyuol) SANAMNTYONINY 40 NOLLYZITOAD/NOILYNINVOIAAH 'V d14V.L

356



— (9 € 0€l S QL H PN ud ud
— (8%) 61 0€l 01 QL N H ud ud
—  (s6) ST0 0€l S Q. H H ud ud
—  (s6) 4 0L S Q. H H ud ud
—  (s6) <L 0L S e, H H ud ud
Iy (€6) [Shi 0€1 S L. H H ud PN
€L (28) 14 0€l 01 QL. H H ud H
—  (98) T 0€l 01 arL SN H —*(*HD)-
—  (s6) S 0€1 S QL H H —*(*HD)-
ze  (S6) SLO 0€l S L. H H 1A S
—  (6L) ¥T 0€1 01 QL H H SN O
p (@ouny ()dwor x skEwd A A A
5
d N
oLy 8QILD (9 [ow ¥) 18K [ere) Emzi
Ay
! ¢
A
w_\pU
(=) 29D N
(T6) “OO'H%DPN-¥  H
(289) 29D  H u
) SL H & Uzl W YD
N . . . HN
£0C (sL) 04  H YOSSIN ‘(% 1ow O 1) CGLOIMD c
(89) %% H (% 10w 01) JLOSV (% 10w 01) 78 i
2 ST

357



(08) 8y oSL o1 qa8L H ud ¢
(SL) L oSL o1 BgL H ud ¢
(88) S u S q8L H ud <
(98) 9 u o1 BgL H ud <
(09) ¥ u S BgL H ud <
(66) 1 o0L S B8L PN ud 1
(09) YT u S B8L PN ud 1
(66) 10 u S asL H ud 1
(S6) €0 u S BgL H ud 1
(s6) ST'0 » S L.  H —S(HO- 1
(s6) ST'0 oL S ¥, H —(HO- 1
(09) S0 M S ¥, H —(HO- 1
(S6) 1 u S q8L H SN T
(S6) [4 u o1 BgL H SN T

(youry,  dwap, x 1sk1e1e) A N u

A m u
¥sl - 99D (% 1w ¥) 18471 TN %J\
A ! 2 BT | A
I
61-Ly
‘Suaquinu proq ayy £q papa1pul Sa.4jons 10f sa1qvy ay3 Suipada.d S1vyd ayj 01 A2fa.4 aSVI|J
Sjd (%) (S)PIRIX pue (s)1onpoid suonipuoy Qujfeoutury

(panuyuol) SANAMNTYONINY 40 NOLLYZITOAD/NOILYNINVOIAAH 'V d14V.L

358



00T

Pl

&

(TL) T 08 [S4 ud H H ud ¢
(88) 91 o1t ST1 ud  H PN ud 1
(29) 8t ort S ud 2N H ud 1
(L8) € 011 §0  'H°DDY0°W-+ H H ud 1
(96) L 011 S0 YH2°W-¥ H H ud 1
(68) € 011 STl YHD0WN-+ H H ud 1
(+6) L 011 ST0 YHDQ0W+ H H ud 1
(S8) € 011 S0 'JHOID-+ H H ud 1
(S6) L o1t ST1 "HOd¥ H H ud 1
(S6) L o1t STl ud H H ud 1
(88) € o1t STro ud H H ud 1
(88) L 011 S0 "> H H ud 1
(98) L 011 STl ud H H —CHO- 1
(+8) ¥T ort 4 ud H H N 1
(ouny () dwey  x P QRS | u
vm J
AN auexoIp ‘(% [ow X) {D(AODI]
u
g (-
x|
— (TL) ¥ 08 g7 ug H ud ud ¢
— (02) 91 011 ST ud H ud ud ¢
— (88) 91 011 STT  ug oW Uud ud 1
— (0 ¥ 011 ST ud oI Uud ud 1
g1 (26) 91 011 ST1  ug H Kz ud 1
— (L 8¥ or1 ¢t ug W =(CHD)- 1
— (S0 91 ort ¢T ud H =(CHD)- 1
— (99 L 011 STl ug H =CHD)- 1
T (s T 011 g7 ug H 17 H 1
— (¥8) T 011 g7 ug H AN N T
p (@ oy, (o) dudy, x A P2 S G
A
AN
- auexoIp (% [ow X) D(AOD)I]
(=
A

RS

:
E:z%/‘\
o

d
[ _mm

8Ly

359



o) L 4 €08 ‘HA
0z (s6) W m\/A\N/ (% oW 01) OTHY+E10° SLHN QA/\> d
d
o\wU
(S6) 4 A YHODId-I-C
(s6) §9 PN THDIIT m oST1 @°D “duayeouny g
€91 (S6) 1 PN fHPD%IN-9'C (% 10w ¢) HUSWLINIUT
(@) oury, U q ‘(% 10w ¢) YJHN(CHO)HNY ‘1
(8L) 71 8¢
(S6) S1 ase m
91 (S6) 71 ege oSTT A% (% 0w ¢) 18AeIe)
(y) owr], IsATeIR) \/AIN/
95T (06) — 001 T YLNN)NLIN(G-1)) (PN D)ISTDIN]
95T (06) — 001 T YCOWNULIIN(G-))(FND)IS O]
91 02) S9 ocl €T YSINLHOWS . dD
91 ($6) 4 441 8y YSIWLHOPTAD
91 ($6) 61 441 0s YSINLHOPNU("N D)ISTIN
91 5(0L) 9¢ ozl ¢ USINLHOAALN(G-))("aND)ISTON]
91 ($6) 61 441 [X3 USINLINALIN(G-D))(PND)ISTON]
91 ($6) 61 441 L9 USWLINWS[(IN(ng-)) (PN D)ISON]
(ouny () dudy  x 1shere)
H
N
990 (9 [ow ¥) 15KeIRD) ZHN \VA<\§
8D

‘Suaquinu proq ayy £q papa1pul Sa.4jons 10f sa1qvy ay3 Suipada.d S1vyd ayj 01 A2fa.4 aSVI|J

RIEN (%) (S)PIAIX pue (s)1onpoid suonIpuo) suayeoury

(panuyuol) SANAMNTYONINY 40 NOLLYZITOAD/NOILYNINVOIAAH 'V d14V.L

360



€LY
L8
oL
9¢
L91 1%
»(U) S,
8Pl

(0 0T 0Tl S1 T ud ¢
()] 0T 0Tl 0T Bz ud ¢
(66) 8 09 01 6T ud 1
(66) ST 09 01 sz ud 1
(66) €l 09 01 BeZ  ud 1
(€6) o 0Tl 01 asT N 1
(ouny ()duwdy ¥ skEwd Y u
H
N
u ( A 9a°D (% 10w ) 1skere)
A
€ ol
T o1 509 “a°D *dua[eoury ‘g
0l N 5 w9
I 0 (9% 10w ¢) YA(SINLIHOWST,.dD
APAY ¥ (9 10w x) LT ]

SO1T “(1:1) SHED/HLL
(8L) (9% 1ow 91) 1ng-u

ZT

u

HN _—

61-85

361



6 8 oL ¢ "
LT (€6) 54 54 LT 2% (9 10w %) FASWLINIX HN QA/,*\
(ouwry, (,)dwey — x
1€ =TI/1°(96) T +1
SL SL ‘ <
N N UL08 moo
0z I + 1 \/AIN/ (9% 10w ) OTHYID SIHN ?
" U0z “06 “JHL/AuEXY
1 (s6) /Q (9 10w 9T) rIng-u UgHN /VA>\
80
90$ 8T:S¢ (€9 (9D 961 Syl fuglL,  ud ¢
90S L1:9% (€9 D [ 091 fuglL,  ud ¢
90S $T:66 6L (an 96 Syl FQANIL  ud ¢
90S 87:8¢ 99 (6 [ 091 FQANIL  ud ¢
8L1 — — 40 ¥ S0t YCOWNIHDPUL O |
8L1 — —  (S6) ¥ S0t YQWNMZPUL O
8L1 I 8 (L ¥ S0t YQNNILEPUL o |
8L1 I 0o (T ¥ S0t FEANIL O T
suvaysto Q1 0 (@owry () dwg, whiered 9w
N°H H
N
n A + I SHLD ‘(% 10w §) 1sK[eie) RN
:A | HN %
q
q
o_\wU
‘Suaquinu proq ayy £q papa1pul Sa.4jons 10f sa1qvy ay3 Suipada.d S1vyd ayj 01 A2fa.4 aSVI|J
N (%) (S)PIRIX pue (s)1onpoid suonipuo) Qua[eoUIY

(panuyuol) SANAMNTYONINY 40 NOLLYZITOAD/NOILYNINVOIAAH 'V d14V.L

362



8

0lc

861

681
681
S8l
S8l

LOS

&

rze (€L ool SHED ‘AHL  (SIWLINEN fus
1:9T  (S6) 09 AHL duou  E[YSNLINIwS
§12/SUD.A] (o) duro, JUIATOS QANIPPY BN 1)

H U $7 ‘JUOA[OS
zi.: §sao@o>_:§
C\ .A§_oeo~v,m%_mﬁqu

FT=T/1(68) I +1

0 wm
|| RPN + I \VCA U ST 0 ¥IDHD *(% 10W 0f) HOYL
HO
161 (69) x4 PHDON =m o0T1 “auex0Ip (% Jow §) fydd
Tl @ 1 1d+ é:AIN (9 10w §'7) F(CHO=HD)¥IDN]
p (y) Qurry, A
R
(06) 891 ug6  ud
u
(98) 08t eg6  ud m 208 2a’D
(S8) 891 bge oW ‘(9 10w ¢'7) [F(E4°D)d[CPINHNYA]
(98) 08% eE6 O q (9% 10w ¢°7) 18A1eIRD)
(wourny Isfewed ¥ d
(89) 341 H N T u
(L8) Tl SN ud 1 2N
(18) 8¢ H ud 1 5 08T 9% (% 0w 1) 08
(€9) 06 H —CHD- 1 A x|
(pouny Ly N U B

SLHN =
HO
82
:mIZ\é
a
__\wU
d ¥
u
N
4
I 1 m%
w_le

363



6T (66) oSY 0o ud ud

¢ 8 oS S " ud HOP (% 10w X) JTO3Y O
80T (XS (86) u S ud idt? N (9% Tow ¥) [D(IDNY ,m:z\:/z Pz
$12/SUD.A] dwoy x A o ¢ E\%<
R
IRt
:wa
o
e >W 422 *,08 durxop 0
L0T 1T (96) N ‘(% 10w 6) JLOBY ‘(% [ow ) ud <=/ zé
DI(H%DUd-OUng-)dIny Ho Lt
1d-! ‘
8D
. 7q) i) o .
IS (88) ud 4, N M N o 40T M UDIHD OSSN ZQDHN A~
90T T0T< (S0 7 T /ﬁ u\ P /m u (% 10w 01) 483y (% 10W ¢) 78 X
mw n+1 o N N q
ST SL
:an
ug oy
N 4+ ‘5011 ‘duexorp P
00¢ LTI (19) (9 1o ') (@00 HEHN J>\
14!
14!
fuotr (56 1'0 2001 YCINN)NLIN(ME-))(FRNSD)ISLIN]
Auoqr  (c6) 1'0 2001 S(COWNIULIIN(ME-))(FND)ISIN]
Aot (S6) Sl u LLNNNLINME-D)(FPIND)ISTON]
Aoy  (S6) Tl u (CNNULIINME-D)) (PN DS
mw n+1 (WdoL dusg 1shere)
4 =
N N z
95T I N/ + 1 9D (% 1ow G—1) 18k ere) HN
\ =
82
‘Suaquinu proq ayj £q papa1pul Sa.4njons 10f s21qvy Y3 Suipada.d S1avyd Yy 01 A2fa.4 aSVI]J
sJod (%) (S)PIOIX pue (s)10npoig suonipuo) Suay[eoUIY

(panupuol) SANAMNTYONINY 40 NOLLYZITOAD/NOILYNINVOIAAH "V d14V.L

364



€ ©@ () 0L
=) 49 (D 01
m 1 (o) durd,

I 1T I
Z : m
Z Z
nm_ + + v;__
/@))/@5/
I

— Auogr  (s6)  -09
1:6% Aoy (c6) u
1 s19/sun.j 11/1 Im+1 QEMF

H
N

<91 II N + 1
TN

L€6 9 ¢

o

U 81 SHLO
‘(9% 1ow L) SFASINLINIA

9q9D *eudy[eouIY T
4T 02l 9a%
E[USINLINDDS (% 10w §) 6T "1

SOTT “(1:1) SHED/dHL

gyl Auor  (¢8) 1 i N + 1 N ‘(9% 1ow 91) rng-u
w1 I+l u ! !
H H
01 SHEOYHL 0f  “SINLINEN fug
(1) AHL 0T YSINLINEN quig
(98) AHL — Quou  E[YSILINIwS
JUOAJOS X AANIPPY 1sK1RIRD
4 8% ‘509 IUIAJ0S
8% N ‘(9 10w X) oANIppE
‘(9 Tow 1) 38KeIED
H

HN

Lo}

365



191

1214

091

0¢C

60¢

I

H 4z M1oa’ P
m, N o 0SsdL . SN

(06) ‘ : /\ (% 10w §) ASINLYHOPN®:dD : i

: 410 “HN
< . f& 06 ‘dH.L N P
L1 = s1o/sunii “(z8) ‘(910w 0[) SE(SINLNIWS J\/\/\

1g-u

40z ‘50¢1 0a’D
N

(% 10w §°6) Y[ONPNgyy 901

(s8) ﬁhv
U8y 50C1 “0a’D

H
(LL) é (9% 10w ¢°9) YPNWS gy dD] THN %

1'T=T/1°($6) I+ 1
Y11 %08 ‘HOA

‘(% 10w OT) OTHY+102:1 SLHN QA/\/\

+ I

SL
N
SL
76189 = s1osuvy “(8G) N nga 4T 001 SHLD ‘(% 10w 07) HOJL \F\/\
o)

‘Suaquinu proq ayy £q papa1pul Sa.4jons 10f sa1qvy ay3 Suipada.d S1vyd ayj 01 A2fa.4 aSVI|J

sjoy

(%) (S)PIAIX pue (s)1onpoid suonIpuo) suayeoury

(panuyuol) SANAMNTYONINY 40 NOLLYZITOAD/NOILYNINVOIAAH 'V d14V.L

366



8vl1

gl

95T
95T
1
1
91
1
o1

1

91

©on

(¥8)
(s8)

06) —

06) —

(S6) 9T

($6) 14

(S6) LE1

(S6) 9%

(S6) ST

(S6) LO1

($6) 911

ud

001
001
0cl
0cl
Scl
(4}
(4}
(74}
(74}

ZT

d

4 € ) auexo1p (9 [ow 91) rng-u

G011 “(1:1) SHED/dHL
(9% Tow 9[) rng-u

4 YWN)NIIN(MG-))(FPIND)ISTON]
4 YEONNYLI(N(g-D)) (RN D)ISTIN]

Sy
19

YSINL)HOWSdD
YASINLHOETSdD

oS YSINLHOPN("HD)(FNSD)IS O
6'S  ASINLHOWIL(IN(G-1))("2IN*D)ISTN]
T8 USINLHOAALN(G-1))("2IN*D)ISTON]
0 ASIWLINALNMG-D)("PIND)ISTDN]
Ly USWLNWSI(IN(mG-))(FND)ISON]

() ury, (o) dwg,

(S6) 8¢ €y HO 01
(86) 6€ 69 N &
(€6) € Sy N ws

() owy,  x a4 ul

X

H
N

1sheIe)

9a% ‘(9% 10w x) 1sKeIed U

o021 A’ ‘(% 1ou x)

USWLAUTIN(G-))(FPPIND)ISDIN]

HN

ke

367



8¢t NS e T « 949D (% 10w ¢) SASIWDNIUT
= ::\”

Al

&

L1100 (26) <L 09 ¥l
STT:0:0 (L) St u v
0:0: 141 (86) L1 u v
NS 1:1:0:0 (86) ¥ 09 A
0:0:1:¢'1 (86) S0 u A
AVIIVIVI  AL+II+I+1  (owry dway ug
)i 1

it

(S6) I PsT
(LL) I ST
(S8) I qsT
4
Lst (s6)  s¢ st [0 4p ZNHH SOTT Q%D (% [ow 01) 18K[e1) HN
() ouuty, IsA[eIR)
m 4 ZZ ‘M ‘duanjoy
(414 TEIP ,(98) (% 10w 7) (SWLINQA(1gH)
—
Ly — &  STO o1 H
0S1 I (56) ! [4 WIa%D (% 10w ) L
1p (wouny —x —
YT =T/1°(08) I +1
Y91 %606 ‘(1'1) SH-O/dHL
N 4
srl I T ' ﬁ“/ ‘(9 10w 91) rIng-u HN
D
‘Suaquinu proq ayj £q papa1pul Sa.4njons 10f sa1qoy ay3 Suipada.d S1vyd ayj 01 A2fa.1 SV
R | (%) (S)PIRIX pue (s)1onpoid suonipuoy Qujeoutury

(panuyuol) SANAMNTYONINY 40 NOLLYZITOAD/NOILYNINVOIAAH "V d14V.L

368



'y =111 5(S6) I+ 1

SL
N o 4T 08 ‘4od
Y0z I ~ + I = ‘(% 10W 01) OTHY+1D2
HO SLHN
o . . yrr Mow M_oo “ P
i A56) (% 10U O1) OPH9-12 ge
SN oL 4 8¢ .08 ‘HOA
0z 15T P (28) (9% 10w O1) OPHY+1D° /Qo\
SLHN NHSL
1 1:0:0 (16) 0¢ 09 € 9]
00T (86) 90 uoo 9]
0:0:1:T 1 (86) € uoo6 291
Al L:€'T:0:0 (98) 6 09 € 91
00T (16) 0 uoog 291
ZN/ + -
0:0:1:T T (L6) v woog €91

AVIIVIVI AL+ II+I+1  (@ouny dwoy x  3skme)

8 9a°D ‘(% 10w x) 1s[ere)

v

I

369



79 4 0€ ‘5001 “duexorp ZqQDHN
S0T 1:$'T P (S6) N ‘(% 10w §) JLOFV (% [ow ¢)
DITHDUd-0)Y(ng-ndIny =
oV YT 5001 “duexoIp OVHN,,
LOT 1:$Tp (28) N (% 10w O 1) JLO3V (% [ow O1)
§zﬂ B DICA%DUd-OUng-)dIny S
S XnpaI ‘sauexay ‘SHLD SLHN
11c L(r6) N ‘uresaporonprad
‘(% 10w §) HYOSH %D =
e () 891 J66
et (oL 891 966
— (0 891 P66
—  (© 891 266
T (99 891 466
-1 (@9) 891 €66
Iv1 (66) 09 g6
rer @) 891 6 SIN <08 D
881 €1 (66) € bee = ‘(9% 10w ¢°7) [F(*4°D)d[CINHNYA] N =
T (69 891 deg N (9 Tour 6) sk [ere) SIN / H QQ/
T (69 89l 0g6 g
1:¢1 (66 ¥ BE6 :
ip (y) owry, IsKeIR) -
ko)
‘S4aquinu ploq ay1 £q paipaipul Sa.n1ongs 10f sa1qoy ay1 Suipada.d S1vYd Y1 01 A2fa.4 aSVI]J
sy (%) ($)PIRLA pue (sponpoid suontIpuo) suayeourury

(ponuyuol) SANANTVONINY d0 NOILVZITOAD/NOILVNINVOIJAH 'V 419V.L

370



&

H
69 (26) 8 496 .01 #AD (% 10w §°7) q18
H
<10

(434 (T8) 08 USIWLINAA(199)
S (S6) 08 YUSINL)HOPTSdD
L9 (s6) 09 EERALINL) THN
9t (06) 08 YHETCAD] SHLD ‘(9 0w ¢—1) 1sKere) \/@
(,) dwray, 1sK[eIR) =

(=) 8 09 AHL “(SIWILINEN quig

(19) ¥T 011 (I:1) SHD/dHL ouou  f[Y(SNLINIwWS

(=) 8 09 AHL ouou  f[Y(SNLINIwWS

() ourty, (o) dudy, UOAJOS PADIPPY shere)

H
JUBA[OS (9 oW () dATIppE N
8 N . =
(% 10w 1) 18&7eIeD

ko)
6 (9p) AN FHODUOPN)-S'E
06 A€L) WON ud :/\/@
Lp1 6  (S6) SN ud Ut 50T ‘AHL (% low (g) ring-u N E
6 @ W Hooug Nmo\/w ]
P Y A A ud
E\QU
(06) L 2l U T
(08) T 0zt U | JUdA[0S N
091 (06) vl or1 %a’ 1 ‘(9% 10w ¢) Y[AINPNUTIND)ISIN] /\8
(p)ouny, (,)dwa], jusajog U
o_\oU

371



S0T (6S) Ly 001 01 79D q auexoip MHN
LOT (66) (44 08 S oV N ‘(9 10w X) JLOBV ‘(% [ouw x)
() dury, (o) dudy,  x q DI("HDuUd-O)ng-nd]ny =
(—) € €61 ANA HOJL
(03] € €8 NOIN HOJL
(—) € 001 O°H HOJL
(€) € 98 AN HOJL
(©) € L9 JHL HOJL
09) € 29 fIOHD HOJL
(18) € or WOa HOJL
(69) € Syl QUDIAX HOJL
(96) € 08 H%D HOJL
(T6) € o1t SHLO HOJL
(8¢€) T u SHLO HOJL
(86) € 08 SHLO HOJL
(L8) € 08 SHLO YOS*H
0¢) € 08 SHLO YOd*H
(—) € 08 SHLO VAL
61) € 08 SHD O'HeHOSL
(—) € 08 SHO HOYY SL SIHN
il (=) € 08 SHLO — N JUDAOS (%) [OUW (O7) POV
() auiy, (o) dwdy, 1udA[OS pv 7
oog Yzl W YIHD 0gHN
£0C (Te) N FOSSIN (% Tow O[) CFLOID
(9% 10w O1) JLOSV ‘(% [ow ¢) 78 =
ko)
‘Suaquinu proq ayy £q papa1pul Sa.4jons 10f sa1qvy ay3 Suipada.d S1vyd ayj 01 A2fa.4 aSVI|J
sy (%) (S)PIALX Pue (s)1onpoig suonIpuo) Qua[eoUIY

(panuyuol) SANAMNTYONINY 40 NOLLYZITOAD/NOILYNINVOIAAH 'V d14V.L

372



&

=) 0T 8 €T ST WIOIEWddDNV]  sL
©) 0T 8 S S IONddA@Y  SL
(O) 0T S8 S S nwaydd)  sL
(18) 0T S8 (SN GONOQ@Y  SL
(66) 9¢ 8 4 I GONOQ@Y  SL
() ¥1 S8 S S Dny(BEd)  SL
o1 01 8 S S DOVIE(THYD-2)d]  sL
() 9¢ S8 I I DOVIE(THYD-2)d]  sL
o1 01 S8 S S Jjrolof{nv(tudd)}l  sL
(66) Tl 8 S S onv(tydd)  sL
—) 4 08 S S onv(tydd)  sL
—) 4! oy S S onv(tydd)  sL
() 4 oL S S fony  sL
(0€) 4 08 S 0 —  SL
() 4! 001 S S onv(tudd) 79
=) [ 001 S S onv(tydd)  ud
—) 4! 001 S S onv(tudd) oV
=) T 001 S S onv(tudd)  H
(ouny ()dudy & x sheey Y
d SHLD (% 10w €) JLO3Y
20T N ‘(9 Tou x) 18K eIed Ny
(—) T 08 0T 29D
(89) [ o1t or1 zq
(S8) € 08 0C  “OS"H’ONO-+
(T6) € 08 0C  “OS"HONO-¢
(88) € 08 0C  “OS"HONO-C
() T o1t 001 [Ko[A1oe
(+8) € 08 0T SIN N
e (/) € 08 0c H N 8HLD (% [ow X) HOJL
() ouny, (o) duy,  x q

373



(S6) ¥T L
(66) 8 H SN
(66) 8t H O°W a Nw 001 SHD (% 10w §) JLOFY Nm
20t (s6) 8 H H N7 (% Tow ¢) DNV (“Udd) ZAHN"
(ouwly -y i - = 0
(S6) I SL SN
(v6) S0 SL O
(L8) S SL - N°O
(06) ST SL 4
(16) T SL D
(16) T SL q
(S6) I SL H
() I zq H
(16) I SN-€ H
(z6) I SN-T H
(€6) 1 SN H NM, XnpaI ‘sauexay ‘SHLD AHN
11¢ (88) I SN H N ‘utpeoopodonjiod
(—) ¥T H H ‘(% 10w ¢) HEOSHA%D = N
(Wouwry ¥ o i
(26) I SN
(88) S0 O N
(68) 8 N0
(06) S El
(18) ge 0 m% SLHN
TIe (¥6) S¢ g 08 *H*D (% [0wW 07) HOJL
(86) € H - = N
() sy, d
0167
‘Suaquinu proq ayy £q papa1pul Sa.4njongs 10f sa1qoy ayy Suipada.d S1vyd Yy 01 A2fa.4 aSVI|J
Sl (%) (S)PIALX Pue (s)1onpoig suonrpuon Qua[eouTwry

(panuyuol) SANEMNTYONINY 40 NOLLYZITOAD/NOILYNINVOIAAH "V 414V.L

374



H
(sL) 61°0 S ud N
60S (99) 00 qs8  —(°HDO)- 20TT A% (% 1ow ¢) 1sAeIR)
() €10 egg  —S(‘HO)- q
(LW I0L 1A N q
H
(06) 9 ud N
80S (86) L —*(*HD)- oSTT 8aLD (% 1w 01) 98
() owry, A A
A
SII:I u YSINL)HOPN®:dD
LT 208 (IHLPWAZ:dD
01:1 u CPINAUPONED)ISTOIN]
L1 u YUSINLHDA(PHED)(POINED)ISTOIN
sooysuvay dwia, 1sK1eIRD)
H
N ng-!
191 (66) 9a°D (% 10w ) 1sh[RI8)
unw ¢ 0Tl a’D
091 (+6) (9 10w ¢°01) ¢[PINPNCgyy O]
N
H

I

L1-01y

NIZE
ng-!
EU

HN

L)

375



L81 o1 €l o0T1 T qL8 ud
L81 (T6) €l o0T1 T eLg ud
01¢ (S8) 96 oS S qar8 ud
01s (L6) 81 M S epg ud
L81 (L6) 0 0C1 01 q8  —(HD)-
L8T (06) 00€ 0Tl ¢ q8  —(HD)-
L81 ©on [ 0C1 01 e/ —(‘HD)»-
01§ (an [ oSt S ar8  —(CHD)-
01s (98) ¥T u S epg  —(‘HD)-
(y)owry, duwoy, X 1£1e18D) N
H
N
9q%) (9 [ow ) 1sk[ere)
q
d
(66) 61 M S o8¢ ud
©o1) € M 14 qsg ud
(66) 09 09 9 LY ud
(66) L1 M S os¢  —S(°HD)-
o1 € M S qse  —(‘HD)-
(66) 06 09 S ece  —(‘HD)-
(unn) owrry,  dwop x  IsA[EIRD A
H
N 997y ¢ T =
8Ly %D (% [ow ) 1skere) mz%/\
. q ¥
A
E\o_U
‘Suaquinu proq ayy £q papa1pul Sa.4jons 10f sa1qvy ay3 Suipada.d S1vyd ayj 01 A2fa.4 aSVI|J
sy (%) (S)PIALX Pue (s)1onpoig suonipuo) Quay[eoury

(panuyuol) SANAMNTYONINY 40 NOLLYZITOAD/NOILYNINVOIAAH 'V d14V.L

376



(€6) 01 LIH8D-u ud

(S6) 01  CHO"H°DDY0N-¥ ud

96) 01 CHOPHOD0IN- ud

L6e) o1 CHO"HPONCO-+ ud

(96) 01 CHO'H?DID-¥ ud

€IC (s8) o1 SO ud
(€9) ot ug  —S(°HD)-

X 2! !

17y "g  ug —SCHD)- ¢

(16) "9 H —SCHO)- ¢

(€) JLO H ud 1

S61 F6) 44 H ud 1
(®) g ug —SCHO)- 1

Z A U

o1 Sl 4 qi8 ud ¢
o1 I ST qis ud 1

69  (Op) T S erg ud 1
o1 € ST qI8 —(CHO)- 1
owry,  x  Isker) q u

(86) 8F qs8 ud ¢

(86) 8% egg ud ¢

(86) 4 qs8 ud 1

(86) [ egg ud 1

80S (86) € q88 —(HD) 1
(86) € egg  —(CHO)- 1

(y) Quy,  Iskpee) au

a
N
40T 50€1 “dDL ‘(% 10w X) dLTT
u
(S
x|
A
N O°H 'HO®N T
U T ‘508 BHLD (% 10w §) JLOSY
u
( o (% 10w §) DNV ‘(% [oW ) 68 '

A
H
N
B 01T SHED (9 10w 1) 15k [e1e)
(D
b

H
N
B oSTI8aD “(9 1ow 1) 18k [ere)
(I
R

NMEZ%

L1701

\Nkmvfz%

R
1015
u
NIZ\JAT/V/\
4 ¥
81015

377



06

831

¥8) ¥ ¢ ST H ud ¢
(L8) 8 01 S 9N ud 1
(68) ¥ ¢ ST H ud 1
(sL) T ¢ ¢T H —SCHO- 1
(ouwry & x oy U

(66) L 366 [Auein-g ud
(66) L 966  [Aueiny-g ud
(8L) ¥C P66  [Kuein-g ud
(66) 96 26  [Aueiny-g ud
(16) Tl 466  [Kuein-g ud
(16) L BG6  [Aueiny-g ud
(¥8) 01 366 ud  —S(CHO)-
(88) 01 366 ud  —S(CHO)-
(¥6) 01 P66 ud  —S(CHO)-
(€2) 01 266 ud  —S(CHO)-
(16) 01 466 ud  —S(CHO)-
(16) 01 €66 ud  —S(CHO)-
() ouury, Iskered A o

o

H .
N o011 “duexoIp (% [ouwr ) [DIFHN u
. (9 10w ) (@O HN JA?J\
( o Ay
A
M:é_U
A
T
Jz 08 a%D P
. PN
(9 10w ¢°7) [M(¢2°0)dI[CINHNUA] o m%
. ‘(95 0w G'7) 18ATRIRD i
I
A

F_IO_U

‘Suaquinu proq ayy £q papa1pul Sa.4jons 10f sa1qvy ay3 Suipada.d S1vyd ayj 01 A2fa.4 aSVI|J

sjoy

(%) (S)PIRIX pue (sponpoid

SUONIPUOD) Quay[EOUTY

(panuyuol) SANAMNTYONINY 40 NOLLYZITOAD/NOILYNINVOIAAH 'V d14V.L

378



(26) T 001 01 SN H ud ¢
(L8) L 001 SI H H ud ¢
(6) ¥T 001 01 9N H —S(CHD)- T
(16) (73 001 01 H H —CHD- ¢
(68) 8t or1 SI AN O ud 1
(98) 8f 001 SI HOYHOONY  H ud 1
(98) 8% 001 SI THO'HPDDYOPW-¥  H ud 1
(L8) 8 001 o1 HOUug H ud 1
(6) 8t or1 01 zg  H ud 1
(66) 8t 001 SI ug  H ud 1
(6) 8t 001 SI THO'H’DOPW-+  H ud 1
(86) 8t 001 01 HOYHDA+  H ud 1
(88) 8% 001 01 ng-s  H ud 1
(€6) 8t 001 01 g-u H ud 1
(96) 8t 001 01 % H ud 1
(L8) 8 001 o1 | H ud 1
08) 81 09 01 9N H ud 1
(L8) L 001 SI H H ud 1
(16) 14 001 01 ON  H  —S(CHD)»- I
(6L) (73 001 S1 H H —“CHO- 1

(ouwry (;)duoy R v

R
NN (I'1) SHO/HOPW u
(9% 10W ¥) SOHALNVX mm:z%/ﬁ\
“ N (9% 10w x) {ng-10)nD Ay
d

379



(66) SHLO Lr48
(Lo) SHLO PCII
(LL) SHLO qzrr

(19) SHO BCII
(L9 Vo 'L
() JHL BCII ug O%H 'HO®N T
B ©, N 509 ‘TUAJOS ‘(9 oW G) )
(81) HO”IN Il 09 I % 10W ¢) JLOSY _rg UETHN =
sol (11)  ouexorp eI ‘(% Tow ) DY
(09 - qrrr ‘(% 1o 6) 1skeIe)
juoAjos  IsK[eie)
H
N
80 (06) / \ UL oSITBAtD (% Iow 01) €8
H
st (66) 001 09 01 uzag N
s (o1 i w6 SUSWDNIwS % (% 10w x) 1sK[eie)
(y)owry, dwol x 1sA1e1e)
H
Z “ ©
9T .09 dHL N =
Y81 (€6) ‘(% 10w O1) qus
(% 10w 07) A(SWLNEN
(U5
‘Suaquinu proq ayy £q papa1pul Sa.4jons 10f sa1qvy ay3 Suipada.d S1vyd ayj 01 A2fa.4 aSVI|J
Sjd (%) (S)PIRIX pue (s)1onpoid suonipuoy QuayeouTly

(panuyuol) SANAMNTYONINY 40 NOLLYZITOAD/NOILYNINVOIAAH 'V d14V.L

380



661

661

Cls

489

(6L) azrr

(T8 JIn
(TL) ATIT
o1 iTIT
o1 qzIt
(86) BTIT
111D

(Sh) PIIT
00 qrrr
1sKere)

(Lo)

(9)

(T "HDPNt

(S9)  YHYDPI-T

d

: & i Z& : za : z& : z&

U € “508 QWA[SIp
(9 10w §) YOI ‘(% [owr §) Isk[ere)

U € *508 PWASIp
(% 10w §) YOI “(% [ow §) IsATeIR)

4 8% 5001 ‘[024[3 aualAyporp
(9% 10w §) TN (% 10w 1) OLT

U 7T ‘Xnpgal ‘duexoip

‘(% 10w 6°7) 60T

49,08 OWAISIp
‘(9 10w ¢) £4d
(9% 10w §°7) [(CHO=HD)YD\]

UgHN

381



(€8) ort — — aoNdPYTL
(98) ort — — STI
(18) o1t J108VY — 41
(9L) ort — — pIL
an o1t — 3911 aod
(8¢) 011 — 911 aod
(8) o1t — 91T aod
(6S) ort — P9IIT aod
(1) o1t — 2911 o
(1) 011 — Q911 aod
(8 o1t — e9IL o
(T8) 011 — fudd qod
(€1 08 — fydd 4o
(6L) 011 — — qod
(28) ort — —  90d(aod)
(Th) 08 — —  9dud(aod)
(82) S9 — —  90d(aod)

(o) dwoy,  oADIPPY  puesry 1shere)

ug
N 1 G “QUBXOIP ‘(% [OUW §) ADIPPE YN =
10T ‘(% low ¢) puesi|
(9 1w §) IsA[eIes 1d
c_U
‘Suaquinu proq ayy £q papa1pul Sa.4jons 10f sa1qvy ay3 Suipada.d S1vyd ayj 01 A2fa.4 aSVI|J
N (%) (S)PIALX Pue (s)1onpoig suonIpuo) Qua[eoUIY

(panuyuol) SANAMNTYONINY 40 NOLLYZITOAD/NOILYNINVOIAAH 'V d14V.L

382



961

gel

eel
gel
gel
€el
gel
89
A8Y
A8Y
89
A8Y
A8Y
89
A8Y
89
881
c81
681
681

[:11 = $19/51041 *(59)

(66)

(66) I nge ud
(€L) 01 1€6 ud
(66) €0 bge ud
(L) o1 dge ud
(66) 01 0g6 ud
(6) o1 €6 ud
(O] o1 MEG ud
(L6) o1 Y3 ud
(¥6) 01 €6 ud
o1 T uge ud
(€6) 01 3¢6 ud
(C29) 01 PEG ud
(69) 01 €6 ud
o1 SLO qg6 ud
(66) S0 ege ud
(88) €1 bge  1Auemny-g
(T6) [ yge  [Aueing-g
o1) S BgG  1Auving-g
() swiny,  shere) q

1,

HO

@
[

v/

Y L *50L ‘ouexomp
‘(9% 10w ¢) PA[Y(aod)udl
(% 0w ¢°7) 468

U SI 68 SHO
(% 10w ¢) JLOSY
‘(% 10w ) [DNV(dud)

208 0a’D
(9% 10w ¢°7) [F(A°D)d1[COWHNUJ]
(9 Tow ¢'7) 1sAEIR)

UGHN

SLHN

P

Tz

383



(88) SI < SN ¢
(S6) 0T < ud 1
(L6) L S "HO 1 oJ\m o
(S6) L1 ¢ Y(CHDID'O W 1 N 008 dUEXOIP (% [ow ¥) JLOFY L_/ u
L0T (98) 81 < fCHDIOH 1 (9 1ow x) [DI(*H2DUd-OUng-HdIny 47 N Z
u H
(16) z N g (
(98) €l I gu
() owny,  x q u
o J\ NHud
]
(T6) °IW i N 4T M HOPW (% [ow §) JLO3Y \:/
802 (86) H ‘(% 10w ¢) [DEJDNY UdHN~ °N
d H q
— (6L vl 0 P H ug .
[HYN(S)) vl 0 H 0sdL N 50T ‘duexorp :
861 — (o T S0 H H 2! ‘(b2 x) OPH (% 10w §) €ydd UgHN
— (e [4 0 H H o (% 1ow ¢'7) YL(FHO="HD)0M] A
p owry, x Ty o
Nnm
: S
(88) o 08 BRI " auexoIp (% [ouw §) JLOSY 240HN
soT (¥8) 9T 001 H ‘(9 Tow ¢) [DI("HDUd-T)U(ng-)dIny A
(96) € 09 H
(ouwry, ()dwel Yy
I TEU
79D k: (0]
10 (€9) 81 oy N 09 ‘dUEXOIP (% [ou §) JLO3Y P
S0T 1:9:¢  (16) 44 H ‘(% 1ow ¢) [DI("HDUd-OUng-)dIny 2QDHN
p () dury, d O
o_U
‘Suaquinu ploq ayj £q papa1pul Sa.4mjons 10f s21qoy ay3 Suipada.d S1vyd ayj 01 A2fa.4 SV
sy (%) (S)PIALX Pue (s)1npoig suonIpuo) Qua[eoUIY

(panuyuol) SANAMNTYONINY 40 NOLLVZITOAD/NOILYNINVOIAAH 'V d14V.L

384



LT S66< (4L) L I H W
—  $66< ($8) 9 T 1D H
—  gge<  (LY) S I H H
11p w1 I @owly x ¥ ¥
& A 0L ‘HONg~ A
16 it N + I  HN (% 10w x) TAG[AODUNDLN) Y] THN
_ ‘(9 oW X7 1) PLT
P | == |
11-01
(h0) T w01 ug 2
(98) S o0L I ug HoOng- _
16 (8L) 8 o0L T 1 ‘(9 Tow X) YA4[AODUNDHO)UN] 8
AN . . AHN
(ouny dwoy x d (9 Tow xZ'1) PTT .
o)
(¥L) ¥T u o ug
(98) < 0L 1 ug HONg- 2
16 (8L) 8 0L [ ‘(% Tow X) PAG[AODUNDHO)UN]
AN . . AHN
(ouwry, dury x a (9 Tow xT'1) PTT
O%H ‘HO®N T
HN G . _JLO+fHN
S61 (Sy) U T 5001 BHLD (% 10w §) JLOFY
(% 10w Q1) [DNY (% [oW O1) 868 "' = o
o]
T
ae @ vl W H ad S0T1 9a% HN Ay
[
091 (L6) 8% 8 H P HN 74 ‘(9 10w X) Y[ONPNC gy 9D] .
(Wowry ¥ A ¥ t
:A:U
ANC0D q
p A
m_\o_U

88Y 01T (¥6) H

462°0 60 “€1DHD “(bd £0) HOJL SLHN V%

ANC0D

88% [HC)) A1 L
SN0 2 e .
88t e (48 UTHD)YOSUd 4670 *40 “SIDHD ‘(% 10w 0f) HOJL SLHN _
01z — @ H
o
sL
%

&

385



ug
N
1:9°71p (28) JX@

YT *50TI “duexoIp

=
pLI (9 10w 01) [F(61%)a]IZOWHNY] uIN T TN
dINd
dINd
(rL)  OD"HPDN-+ m Uzl M UOHD _
€0z (96) 29D 0L:0€ = s19/5una) ;@ OSSN (% 10w 0[) TGLOIND mmzé
(#8) s0g ‘(% 10w 01) JLOBY (% [ow ¢) 78 d
-3 ud
d
m% Xnpar ‘sauexay ‘SHLD _
112 6:16 = S1/suvil (Z6) ;A‘Nr ‘urpeoaporonysad mHEZ\/W/\
‘(9% 10w ¢) HEOS A% Ud
ud
H
N . P
LLy 12:6L = $19/5una1 (78) U9€ 509 9% (% [ow L'1) qpe mz?
ud
ud
%)
rs (€9 ug AN
— @ U AN
—  (6L) HOWUAHO-(S) H
T (S0 HOMWD'™HO-?) H 49 %509 03 11 ‘souexay dHN
ol — (L8) ug  H (9 low g¢) vIng-u
= O
— (59) - H
I Oid-!
S1/SUD.AY P2 S|
11015
‘Suaquinu proq ayy £q papa1pul Sa.4jons 10f sa1qvy ay3 Suipada.d S1vyd ayj 01 A2fa.4 aSVI|J
s} (%) (S)PIRIX pue (s)1onpoid suonipuoy QuayeouTly

(panuyuol) SANAMNTYONINY 40 NOLLYZITOAD/NOILYNINVOIAAH 'V d14V.L

386



&

—  PFOT0T (€8) T HOng ¢ Jir ud
—  POTLLS (0o1) T HOng- ¢ T ud
— POl (1) T AHL 1 Pz ud
—  LOTI8I (08) T HOng~ | Pz ud
— 0:1: 1T (Lp) 4 HOng- ¢ T ud
— 1'60TOT (9) T HOng ¢ iz ud
—  TOTLI (0o1) 4 HOng~ | ez ud
AL IET 919019 (LL) S1 AHL € pic H
L SOTI6 (99) SI HOng ¢ Pz H
N:Z\JA/L.H + 0 LEl SO (o1 §1 HoOmg ¢ v H
td I[P AVII/I/I AL+ II+I+1  (ouwry IudAps  x  gskere) o
il 1 | I
\Z m o0L JUAAJOS
16 NszA/\ + + ‘(% 10w ) YAg[AODUNDINY Y]
d q d ‘(9 Tow xg') sk [ere)
ud ud
1 (oon € 001 141
o (€6) 0zl 0S1 H
Wl m+1  @ouwry (o) dway q
H H
N N
69 )i + | SHLD (% 10w ¢'7) q18
g R
A ud
Bm U 6€ ‘5001 dUeX0Ip ‘(% [oW §) JLOZY
S0T 1:6e1p (€6) ‘(% 1ow ¢) [DI("HDUd-O)Ung-)dIny
dINd

BN

Li=liy

NIZ\J?\

[iis}

ZQOHN é

387



[S3 (T6) 44 0T sy
[ (98) 8F o1 sy
4 (¥8) 871 S sy
Aoy (s9) SIl 0T avy
171 m+1  (Wowr  x shrere)
1 HN H
N THN =
SIs + 1 oSt 8D (9 10w ) 1sKe1e)
L . SIHN  HO
SIN o U 0T *€8 SHED *(% 10w €) J103Y
(331 (L6) ‘(% 10w §) [DNV/(dud)
I _U
— (O (9 ¥ HOW/MPnq [0y Hd - 01 fHNS'O/HODH PN Ud
— B @ €l HOW/PHNq 989 Hd ¢ H°OOH °W ud
— (O (€ ¥ HOMW/OH ¢ SVO'HN °IN  Ud
e O (@ 4 HOW/MPnq [0y Hd 01 fHNS'O/H?OOH H S
g @ (66) € HOW/PHNq 989 Hd ¢ H‘OOH H °
rzr 0 48 4 HOW/O'H € YVO'HN H °IN
rrro @ an ¥ HOW/MPnq [0y Hd 01 fHNSO/H?OOH H H
e O (88) 01 HOW/PHNq 989 Hd ¢ HOOH H H
st @ (66) 4 HOMW/OH ¢ 5WO'HN H H
I I I (youwry JeA[0S X aAamppy A ¥
Z/ m 406 uaajos ‘(ba x) aanippe B
pIg n o + 1 A ‘(910w §) dAdNY n:zJA/_\
ud w U oy
| [N
811 _U
‘Suaquinu proq ayy £q papa1pul Sa.4jons 10f sa1qvy ay3 Suipada.d S1vyd ayj 01 A2fa.4 aSVI|J
N (%) (S)PIRIX pue (s)1onpoid suonIpuo) Qua[eoUIY

(panuyuol) SANAMNTYONINY 40 NOLLYZITOAD/NOILYNINVOIAAH 'V d14V.L

388



TIs (86) LT u 4 agquz g
061 (16) S 208 S qLe S \
061 (66) 8¢ u S qaLe
061 (68) S 208 S eL6 N
061 (+6) 89 u S BLG6 /ﬂ%
(y)owry dwap, X 1sK1RIRD /
HN
L 406) 8

- (06) 4 HO 4JA
61:18 (S8) € N w§
w1 m+1  (p)awly 4 w

6S1 n
— 86 S0 T

@mx
i
N
p [CUEIN A X

61 T 6 L90 I
SINAL.10
oy
N
L0T (6L) i / \
811 (S6) 91 0z T(LIWNLL
o1l (L8) |14 0z P(PINNIZ
€T1 (96) 9 or st

&

°a’
‘(9 Tow X) [F(*4°D)d1[CINHNUJ]
(9 Tow ¢°7) IsAEIR)

Y81 oSh1 8D (% low 01) 91

o$T1 “Vlp-oualhx-g (9 [ow §)
YUSNLIUTIIN(G-1)) (PN D)ISTDIN]

MI9qD
‘(9 1ow ¢°7) Y(*4°D)dICINHNUd]
‘(9% 10w ¢'7) 9guz

U ST “508 “QUEXOIp (% [oW §) JLOSY
‘(% 1ow §) [D[("HDUd-D)Ung-)dIny

i)

OSINd4.L

ZT

N_\:U

SVHN

389



TS (66) 81 g7 aguz
061  (96) €80 08 S aLe
061 (L6) 69 u S qLe [:11p SIN
061 ©6) 1 08 s vL6 |
061 (v6) 6L voos LT NG N °a’
81 (06) € 08 ST b6 (9% 10w x) ["(S2°0)d][COINHNUd] HN
681  (6) Tl 08 ST uge ‘(9 1ow ¢°7) 18K eIe) ——
s81 (00D 0C 08 ST eg6 /
() ouury, (,) dwoy, x  IskeIe)
881 (L8) L 366
881 (L) L 966
881 (+9) L P66
881 09) L 266
881 (98) L 466
881 (28) L €66
881 (96) 14 nge
881 (08) L €6 J /
[ (96) T bee S s /
881 (€8) L dge 208 9a’D
881 (16) L og6 11 1p (9 10w §°7) [F(54°0) a1 ZONHNUd] HN
681 (96) 4 uee ‘(9% 1ow ¢°7) 18K eIR) =
[ (€6) 0¢ eg6 J
[CHERUNAIREIN 141 o)
I _U
‘Suaquinu proq ayy £q papa1pul Sa.4jons 10f sa1qvy ay3 Suipada.d S1vyd ayj 01 A2fa.4 aSVI|J
N (%) (S)PIRIX pue (s)1onpoid suonipuo) Qua[eoUIY

(panuyuol) SANAMNTYONINY 40 NOLLYZITOAD/NOILYNINVOIAAH 'V d14V.L

390



991 9:1 = s12/su1 “(S6)
A
(96) L 0L ST € W ud N
961 (96) T 001 S 9 H ud
(08) L 0Tl L 6 °W H o
ouny (Jdwey & x 4 ¥ ud
1:66< I/ “(96) TL + I
SL SL
1, N R N a
1z I + 1 /AIN
ud ud
H
(S6) 9 ud N
€L1 (€L) oSt AN
(ouwry Y k|
ud
8L1 YT 400 o1 CONFHPUL
8LI LT 4(89) o1 CONIZEpU]
8LI 19T 4(89) o1 CONLLEpUL
L9 sr (29 011 P(CONDLL
w1 m+1 (o) dudg 1sk[eIe)
H
N

4 8] ‘609 99D ‘uayeounuy ‘g
4T %021 9a®d SUSINLINIS
(% 10w §) 6T 1

Quexorp
(9 10w §) PAG[{(A0D)uN]
(% low ) q68

Xnpar ‘sauexay ‘SHLD
‘ureospolonpgrad

(9 Tow §) HEOSLLI8D

01T 8D (9% 10w §) 06

4 $T 8qLD (% 1ow §) 1sKere)

HN

£

2y
2IHN
ud” Ny
81ty
SLHN =
ud
iy
NEZ%\
ud A
Lty
NEZ\MA/\
ud
ziy

391



&

LT=T/1(00D I + I

H H
N N N
69 I /p\/ + /Q € %5001 $ALD ‘(% 10w §) F(LINN)IZ
= » \” d
ud ud

/fﬁ\

EU
\./ NSL U %08 1w HOW SLHN
SLY ‘vLY e ‘(b3 €) ©00%D (% 10w §) dA Y /\8
¥HN___O
9¢1 (ko) ud /N 4 ¥ M ‘HOPIN (% [o0W §) JLOSY o ud
80T o€l (66) N_ud (% 10w ) 1D(AIDNY pﬁ _—
S19/sup.1} NI /A\N/\ YHN W
A4 . . . 3
N w Y TT ‘08 *dUEXOIp (9 [oW §) JLO3V ud
L0T 1:8'14p (26) (9 1ow 6) IDI("HDUd-O) (ng-NdIny >
OVHN
— T — (€9 UIWNIHPUI
— T — (86  UCWN)IZpuI
Iy T 9D (6L USNNDLLEPUT
vy Ty @D (6L P(TNN)LL
M IP oIl gl 184eIe)
NeH "
ud
8LI n + I U2 oS0 3aLD (% 1ow §) 1sA[ere)
ud /Cﬂf “HN =
€l
‘Suaquinu proq ayy £q papa1pul Sa.4jons 10f sa1qvy ay3 Suipada.d S1vyd ayj 01 A2fa.4 aSVI|J
sJoy (%) (S)PIAIX pue (s)10npoig suonIpuo) Suay[EourIrY

(panuyuol) SANAMNTYONINY 40 NOLLYZITOAD/NOILYNINVOIAAH 'V d14V.L

392



991

Sl

Sl

Lyl

S61

&

© (06 81 09 (SCH"DY-9)-C
(89) (¢¢) 8% ozt ETHD-u
o 1 (mouwry (,)dway, d
H A
. N
o N/\ C\ + M/z
A

AN

(001)  “HOHO=D%IN
(86) AN
- 4 02N

SN
(oon) “O
0N

0N
01:06 3P (92) N H
ud
H
N
6T (€6) /fw/\/
=
Nd

d

8atd
YTl 01 8atD (% 10w 01) 86 '

Hie)

U8 U IHL (% oW 0) VATAL
‘(9% 1ow (7) HN“(d-1)
‘(9% 10w o) rng-u

U 60 M IHL (% 10w 07) HN ()
‘(% 10w O7) rng-u

SINHN

ON

U 50T ‘dHL (% [ow 7) Fing-u

CO)
ud
OH ‘HO®N T
¢ SHLD ‘(9 0w §) 3 A8 HN ~
U2 001 SHD (% Iow §) JLOSY and \

(% 10W O1) [DNY ‘(% [oW O]) 868 '

393



H
(09) 2801 N
LI () q801 UHT 011 3atD ‘(% 10w ¢) 1sk[ere)
(06) €80l ud
S d
H
S8y =) 81 9 qg01 N
S8y (S6) 4 9 L] 9a°D ‘(% 10w 01) 1541e1ED
LIS ((92) 001 081 01 ud
oy, () dway 1s&ewd td
(06) 91 0l TUHDIASWLNIED(0IS=0)
(86) 1 S SAHLDYASNDNIED
() owry, ¥ 1sh[ee)
H
N
91¢ 19q9D ‘(% Tow X) 18KeIe)
ud
ud
H
(66) SL € qrot N
51 (66) 00$ 4 eL0T 19q9D (9 Tow X) 1sKeIe)
(-wdol ¥ sheed ud
ud
H < e
N 481 ‘50T ‘duexoip P
L1 (£9) (9 10w 7) [F(5:1°0) g1 [NHNUd] HNT > N
ud ud” ud
ud
EU
‘Suaquinu proq ayy £q papa1pul Sa.4jons 10f sa1qvy ay3 Suipada.d S1vyd ayj 01 A2fa.4 aSVI|J
sJoy (%) (S)PIRIX pue (s)1onpoid suonipuoy Sudy[eoUIY

(panuyuol) SANAMNTYONINY 40 NOLLYZITOAD/NOILYNINVOIAAH 'V d14V.L

394



9¢¢
9¢¢
9¢¢
9¢¢
N4

8I¢
8IS
8IS

108

1L1
1L1
LLT
LLT
LLT

(S6) 01 209 YUSIWDNING:dD
(S6) 8T 209 YUSWLINIULEAD
(S6) 6T u cug N[N D)ISOIN]
(S6) ocl u YUSWLINIYLIE(FRND)ISTON]
(S6) (54 u YNNNIINMG-))(PRIND)ISON]
(S6) 0971 u YANULIINMG-))(FRIND)ISON]
0o1) 08 u E(CANUHD)DYH?D-0PD
(0o1) LS u ECN(*HO)HOH?D-DA
©o1) LT u E(COINHOH DDA
(2w JoL  dupy, 1sKeIE))
H
N
949D (% 1ow G—1) keI
ud
ud
(oo s+ LOT
0o 9+ 9901
98) Lt P90L
Ly ¢+ 2901 m
(oo1) €% q901 Y91 ‘5001 0a®D (% [ow x) 1sk[ere)
(oo ¢ L) ud
X 1skere) ud
(28  "(CN)IZ SOT
(9L)  P(CNNILL SOT
92 auou H0T m U4 5501 “SHO
(L) auou avor ‘(% Touw G) PADIPPE (% [our ¢) Isk[eIe)
(0) auou epOL ud
aamippy  sA[eie) td

395



®» @ 6 14 0S HOW/Runq [0y HA - 01 *HN S'0/H°ODH
© © 08 14 0S HOY/RHnq 989 Hd HODH
@D @ (8D 9 08 HOW/OH ¢ SVO'HN
w @ (€9 14 0S HOW/OH 01 CODH'HN
© (© @9 14 0 HOW/OH € ZODHSD
8 (@ (0 9 08 HOW/OH € elNDe)
o O © 4 0 HOW/OH ¢ £00%D
m u I (ouwry () dudy JudA[OS X QANIPPY
1 I 1
\Z Z/ m JUIA[OS
148 + + ‘(ba x) aanIppE (9 [OW §) ALV
ud ud
ud ud i
ud

9 80 vail —

(L8 80 val 1z

(6S) 80 va1l JH

(L8 80 val L

90 T1 dNL 1L m U8 ,0TI SHLD

yLI (60 TT NHOUNE)-9T 1L ‘(ba x) aamppe (% 0w 07) IO °HN \V?\
AaD - Tl CHNNE 1L ud U4 ud
x aAmpPY N Hd
EU
‘Suaquinu proq ayy £q papa1pul Sa.4jons 10f sa1qvy ay3 Suipada.d S1vyd ayj 01 A2fa.4 aSVI|J
sy (%) (S)PIALX Pue (s)1onpoig suonIpuo) Qua[eoUIY

(panuyuol) SANAMNTYONINY 40 NOLLYZITOAD/NOILYNINVOIAAH 'V d14V.L

396



CLl

(—) ¥ YNN)LLEPUT €
(—) T PCONNIL €
(SL) ¥ UAQWNLLIIN(G-))(PPIND)ISDPIN] T
(8L) ¥ YNNILYD ¢
(68) T YNN)LLEPUT T
9L T PCONNDIL T
(1) ¥ qOLLepur 1
() T YLNNILEAD 1
(¥L) ¥ UAQNDLLIIN(G-))(PPIND)ISPIN] 1
(18) [ YNNILYD 1
(98) € YNNLLAD 1
(sL) ST YANILYD 1
(6%) 9 YNNLLAD 1
() ¥ YANILAD 1
(96) T YCNNLLEPUT T
(L6) Sl YCNNLLEPUT T
(68) 8 YCNN)LLEPUT T
¥8) 9 YCNNLLEPUT T
(€9) ¥ YNNLLEPUT T
(€©) T YCNN)LLEPUT T
(L6) T PCONNDIL 1
(16) I PCONNIL 1
¥9) [S(0] PCONNDIL 1

() auwry, LRIy U

Z.T

ud

ud

oS0T BHLD (% [ow ¢) 18&e1e)

N R

ud ud

61-LIY

397



(—) S 0949-"49H
©) STl qo(@od)uyl
SN
80 STl q104g00)ud] N YL 0L “auexorp
961 (T6) ¢T  "Adl(@OD)ANDANIYY] (% 10W §°7) 468 ‘(% [ow X) 18K[eIe)
(€6) 94 g4 aod)uyl ud
X 1sL1e18) ud

(=) YCNN)FHEPUL
(=) YCNN)IZEpUL

N
N \
sL1 (€D UCWNILPUL UHT 0501 LD *(% low §) 154w aWHN" < N
) NN /ﬁ 4 ud
1s1eIRD Ud

(08) L SN

q
N
616 (88) €0 H 0L %D (% 10w ¢°7) €11
[CHELRUN .| ud

(Te)  "HODPNV Y¢ 011 ‘Quexorp

m
N ) g _
10C (19) H /L (% 10w ¢) IDN(A0D) dHN \V?

ud ud

92) (60 14 HOW/ARHNq 107 HA 01 HN S'0/H°0DH

8¢)  (99) €l HOW/ARHNq 989 Hd ¢ HODH
92 (€9) T HOW/OH ¢ SVO'HN
1 1 (y)oury WUOAJOS X 2ANIPPY
o LT ‘1uaAjos ‘(ba x) aanippe
Hd o yg ud ud

IS II N + I N ‘(% 10w §) gAY ?
ud ud N =

‘SUaquinu proq ayj £q papa1pul Sa.4mjons 10f s21qoy ay3 Suipada.d S1vyd ayj 01 A2fa.4 SV

Ly

RIEN (%) (S)PIAIX pue (s)1onpoid suonIpuo) uay[eoury

(panuyuol) SANAMNTYONINY 40 NOLLVZITOAD/NOILYNINVOIAAH 'V d14V.L

398



961

69

Al

aWHNT > T 4

ud ud

m

AWHNT > N

ud ud

(¥€)

=) (= (= 8 ¢ L4
(o D (D (09 ST SOHILNVXng-
(0g) (D (9 () €T Addd
o) 09 (09 — ¢ £(1THD-2)d
o @ ) = ¢ fudd
(0g) (D (v (D €T dddd
=) € &) (=) ¢t soyd-gda
Al I I 1 x puesry
i
u_m N UL “50L ‘dUeX0Ip ‘(% [ow X) puesi
\ + (% 10w §°7) TA[H(A0D)ud]
ud ud
ud ud
AN
+  (s9) P S0ST SHLD (% 10w ) qI8
ud ud

399



mm JYSIUIA0
pel ©06) 68 SHLD ‘(% 10w §) HOML SN N
uq ud” ud
ud
(+6) 0T 0S1 g3y S agny  CHO''HD-2
(1) 0T o€l g3y § agny  CHO''HD-2
(S8) 0¢ 081 g3y ¢ agn) ug
(6L) 0T 081 g3y ¢ agn) ug
() 0T 001 g3y ¢ agn) ug
(16) 0T 0S1 "AGH.O%IN ST — ug
(€6) 0T 051 g3y ¢ agn) ng-!
(9 0T o€l g3y ¢ agn) ng-!
(2] 0T 001 g3y ¢ agn) ng-!
(28) 0T o€l "AGH.O%IN ST — ng-/
(68) 0¢ 081 g3y S agn) AN
(08) 0T 081 g3y S agn) AN
(2} 0T o€l g3y § agn) AN
() 0T 001 g3y S agn) AN
() oty (o) dwog, AnppY X skeIe) b
m HOL (% 10w Xg) oAnIppE
LTy (% 10w x) ddd ‘(% [ou X) 18K[ere) mmz\%\
uq ud” ud
ud
EU
‘Suaquinu proq ayy £q papa1pul Sa.4jons 10f sa1qvy ay3 Suipada.d S1vyd ayj 01 A2fa.4 aSVI|J
sy (%) (S)PIAIX pue (s)onpoid SUONIPUO) Juay[eoUIY

(panuyuol) SANAMNTYONINY 40 NOLLYZITOAD/NOILYNINVOIAAH 'V d14V.L

400



LI

(L) 0€1 0T (C0D%4D)'HN
(99) ozl 0T (C0D%AD)'HN
9L) 08 0T [MCA%0)dl[“IWHNud]
(€8) ozl 01 [MCA%)dl[“IWHNud]
(42} 0€l1 0T 94d"HN
(6€) ozl 0T 94d"HN
(€©) o€l 0T HO(0)d-"TONIg
(9] 0zl 0T TAG"HN
(00 0g1 114 JLO"HN
on 0zl 0T I"HN
(©) 0zl 0T IG"HN
(©) (114 0c [D"HN
(1) 0zl 0T A'HN
(L) ocl 0T (CODtHD)'HN
(—) ozl 0T FOSUTHN)
(=) 0€l 0 —

(,) dwoy, X 181D

ud

ud

Y {7 ‘ouexolIp ‘(9 [oul x) 1sK[e1e)

:mEZﬁ

Ud ud

401



(39} 91 oy suexop  — — ST qix(@od)l
(S) L 08 SHED  — — <l qix(@od)l
(9L) L 08 ANA — — <l qix(@od)l
(19) L 08 20Da — — <l qix(@od)l
(S6) L 08 duexorp  — — STl dix(@od)l
(56) 1 o1t duexorp | g8y ¢0 do(@od)l
(S6) 1 011 duexorp  — — <0 qix(@od)l
(S6) € o1t duexorp  — — sTro qix(@od)l
(0$>) T 011 duexorp  — —  S00 dix(@od)l
on 1 011 suexop  — — I %4d[(Ad)EADd(A0D)]
(82) 1 011 duexop  — — I PAL[(AOD)UNDIPINAT]
() 1 o1t suexorp  — — <0 U1011:dD]
(03] 1 o1t duexorp  — — S0 CPINO(@oD)l
on 1 011 duexop  — — <0 1040011
(1) L 011 duexorp ¢ JLOSY S ONVd(*HDUd-0)dYng-1)
(S6) L 011 duexolp  ¢'g  soydeaeq-ng-s  ¢'g aod
(1) L o1t duexorp ¢ soydeaed-£) <7 rad[Y(aoo)udl
(1) 1 o1t duexorp  — — <0 q1d(@od)uyl
(1) 1 011 duexop  — - - —
(ouwny () dwoy, Juoros & QANIPPY x 1sk[eIe)
ug
N JUAJOS ‘(9 [owl £) 2ABIPpE
002 (9% 10w x) 18K [eeD) UgHN ﬁ
uq ud” ud
ud
EU
‘Suaquinu proq ayy £q papa1pul Sa.4jons 10f sa1qvy ay3 Suipada.d S1vyd ayj 01 A2fa.4 aSVI|J
N (%) (S)PIRIX pue (s)1onpoid suonIpuo) Qua[eoUIY

(panuyuol) SANAMNTYONINY 40 NOLLYZITOAD/NOILYNINVOIAAH 'V d14V.L

402



68%

€1c

€1c

G666 (001) OH q001

§ig6  (001)  oudzudq q00T

86 (00D O°H ©OOT

86  (001)  dudzueq e)01

11 Im+1I JuoAoS  IsAeIR)

nouEHNT N
ud” ud

($6) 0€1 suexolp (g aLIL
(L6) 31 401 01 aLTT
(LS) 001 401 01 LTI
(r6)  O€l 401 o1 PLIT
(1L) 31 dAN 0T LTI
(€v) o€l SHLD 0T SLTT
(€6) o€l HOL 0T ILTT
(TL) 0€1 suexolp (g oLIT
(S$) o€l HOL 01 qLIT
(€€) 0€1 suexolp (g eLIL
(o) dwoy weaes  x 18K
92) quexoIp 0C ug
(88) gL 0T ud
(29 NO°N 0T ud
9%) quexoIp 0C ud
(€L) 401 01 ud
(Ly) duexolp (0T ng-u
(—) quexoIp 0 ng-u
JUIA[OS x |

ug
N
ud
ud
ug
N
ud
ud
ug
N
ud
ud

Y91 G011 JuaA[os
(9 Tow §°7) IsKeIR)

U 0T ‘JUIA[OS
‘(9 10w x) 18K[RIRD

0T H0€1 MUIA[0S
‘(% 10w X) HO(O)YO¥)

403



(96) ST oSY 290
(9] 81 u 290
(€6) | oS ODNHUd
(96) 81 u ODNHUYd M auexoIp (9 [oW §) JLO3Y
80¢ (66) Sl oSY oV (% 10w §) 1DUDNY MIZ\M«/\
€ sl u oy ud o ud
(pouny dwoy N id
161 (o1 1 SE6
161 (¥9) cl €6
S8l (16) €0 bee
161 (o1 L0 uge
161 (L8) l wee
€ls (96) §'Le €6
gls (L6) 9t 1€6
€IS (08) 8 €6
681 (€6) L0 uee
161 (26) 91 J€6
161 (62) 91 €6 :m 208 2a’>
€16 ) L1 ase (9% 10w §°7) [F(54%) g1 PNHNUA] N N
681 (0oD) 91 BE6 ud (% 10w °7) 5K TRIRD) o
(@ ouny, 1skpe) d
Ly
‘Suaquinu proq ayy £q papa1pul Sa.4jons 10f sa1qvy ay3 Suipada.d S1vyd ayj 01 A2fa.4 aSVI|J
Sjd (%) (S)PIRIX pue (s)1onpoid suonipuoy Qujfeoutury

(panuyuol) SANAMNTYONINY 40 NOLLYZITOAD/NOILYNINVOIAAH 'V d14V.L

404



el

soc

)

N
(18) WYSIUIAA0 .68 SHLD (% oW ) HOJL
ud
ud
(€6) ¥T 09 suexorp  (YHODuUd-0)Ung-nNd 0w
(S6) 91 09 suexolp  (PHODU-0)Ung-Hd 7O
(86) ¥ 001 suexorp  ("HDuUd-0)Ung-Hd 29D
(L6) 81 09 auexolp  ("HODUJ-O)U(ng-Nd 24D
(03] ¥C 001 suexorp UYd%mWd  ZAD
(€2) ¥ 001 suexorp EPHODMHOd 24D
L) ¥T 001 suexorp EPHOD0PN-P)d 24D
(sL) ¥C 001 suexorp fydd 7D
(€€) ¥ 001 40d fydd 79D
(6%) T 001 NO°IN fydd  zaD
(69) T 001 Quan|o fydd 79D
(96) 0c 09 suexolp  (FHODUJ-O)Ung-Hd 204
() oy,  (,) dwoy IUGA[OS 1 q
m UAA[OS (% [oW §) JLOSY

ud

ud

‘(% 10w §) [D(DY

ZQOHN \V?\

ud

ud

405



06

(L8) € S0 (@odil  THOYHYDOY0PN-+
(68) € STl d(@od) 1l CHOYHYD 0PN
(S8) € S0 qo(@od)l CHOYHDID-¥
on € I 94d[(AD)ELDd (a0l ug
(82) € I PAA[ANDRIN(A0D)T] ug
(1) € I "194a0D)11 ug
() € S0 To(a@od)uyl ug
(1) € S0 Yad:dD] ug
w € S0 LPNO(@oo)] ug
on € S0 L1oUa00)1] ug
(S6) € S0 qo(@od)l ug
(88) € €0 qo(@od)l ug
(L9) T ST qo(@od)l YHOO®AD
(96) L S0 qo(@od)l YHODON-¥
(88) L S0 qo(@oo)l HD''H%D-2
(¥6) L ST0 qo(@od)l YHODON-
(S6) L STl qo(@od)l YHODdt
(S6) L STl qo(@od)l ud

() ouury, x 1shere) q

N
auexoIp (9, ou x) 1s£[e18) mEZ\é
ud ud” ud
ud

Ly

‘Suaquinu proq ayy £q papa1pul Sa.4jons 10f sa1qvy ay3 Suipada.d S1vyd ayj 01 A2fa.4 aSVI|J

sjoy

(%) (S)PIRIX pue (sponpoid

SUONIPUOD) Quay[EOUTY

(panuyuol) SANAMNTYONINY 40 NOLLYZITOAD/NOILYNINVOIAAH 'V d14V.L

406



80¢

681

0cs

©o1) suexorp ¢ YHODOV-¥
©o1) auexolp ¢ "HIDOIN-+
(66) suexorp ¢ YHODId 1
(S6)  OH/HOPN ¢ "
(16) auexolp ¢ "
(L6) HON | |
JUSA[OS X N
(96) ¥ uee6
(S6) 96 eg6
() dwry,  1s&eiR)

L) 41

€ 9 ON

98) ¢

98 ¥

98) ¢

(€9 ¢

(FL) I

unyf

U T M WWOA[OS (% [OW X) JLOSY 0
‘(9 Tow X) [DEJDNY

-08 ‘Quazudq

=
(9% 10w §'7) [F(S2°0) g [LINHNUd] S N \V«<

‘(9 10w °7) IsATeIR) NS

U8 ‘5011 SHO

N \X/\
(9 10w L1) [P(*4°D)dl[©ONHNYd] \©>: ud” ud
(Surwe foww [/5wW 0S1) 0ZE  ZON

407



€IS (0o1) S uee [Auary)-z
€IS (0o1) Sy q¢6 Auary)-z
S8l (0oD €0 vE6 1Auorp-g
881 (66) S nge [Auemy-g
881 (66) L 1€6 [Auemny-g
161 (001) ST SE6 [Auemny-g
161 (o01) 0¢ I€6 [Auemny-g
881 (66) L bee  1fuemy-g
881 (s6) §T bee  1fuemy-g
881 (66) 6 €6 [Aueiny-g
161 (001) 14 uge [Aueiny-g
161 (o01) 6C we6 [Aueiny-g
€IS (66) 81 €6 [Aueiny-g
€IS (o01) 1c €6 [Aueiny-g
€IS (+6) €1 €6 [Aueiny-g
681 (96) 14 uee6 [Aueiny-g
161 (o01) 9 J€6 [Aueiny-g |
161 (ov) 0¢ €6 1kueim)-g J <08 %D
€16 (6) St a6 1Aueiny-g N ‘(9 10w ') [F(2°0)al[©ONHNUd] AN X/\
881 (66) 9 vg6  IAuemny-g W (9 10w ¢'7) IsA1eIe) fud”
() oty IsKpeIR) A ud

() ¥ (448

(@8 ¥ PICI

() ¥ dITI

(L8) ¥T qier UdHN 0

(€) ¥T eIzl /_\ 11 ‘auBX0Ip ‘(9 [oW ¢) JLOSY L.ﬁ
1cs (86) 91 OIIT (% low §) DDV

© v wEn HdHN mﬁ

= = @ ud ud  ud

[CIRLUAS 1 ud
Ly
‘Suaquinu proq ayy £q papa1pul Sa.4njons 10f sa1qoy ay3 Suipada.d S1vyd Yy 01 A2fa.4 aSVI|J
sy (%) (S)PIRIX pue (sponpoid suonIpuo) SuayroUTY

(panuyuol) SANAMNTYONINY 40 NOLLYZITOAD/NOILYNINVOIAAH "V 414V.L

408



eel

LST

S8l
S8l
S8l
€IS
€IS

(16) SI SL 9N

(96) L1 SL H

(66) 87 SN H

(—) g % H

owL

(18) 0¢ o1l psT H ¢
(28) [ o1l R4 H ¢
(s8) 1T o1l qsT H ¢
(26) 91 o1l esT H ¢
(s6) 81 <9 psT H T
(s6) 80 <9 R4 H T
(s6) 80 <9 qsT H T
(98) 80 <9 esT H T
(66) 9 M PsT ud 1
($6) ST0 M 6T ud 1
($6) ST0 M Qs ud 1
(68) L1 M eST Ud 1
(s6) 81 <9 PST N I
(s6) L1 <9 T N 1
($6) 81 <9 qsT PN 1
(98) L1 <9 eST SN 1
(s6) ST0 M psT H 1
(€6) ST0 M ST H 1
(¥6) ST0 M qsT H 1
(¥6) ST0 M esT H 1
(Wouwny (,)dwor 1skEy ¥

(96) (454 bee 1Apukd-z

o1 $0S eg6 [Apukd-g
(L6) 10 bee Auary)-z
(oD S5 I€6 Kuaryi-z

(L6) S9 €6 Kuaryi-z

ud

Z.T

ud

ud

ud

0$8 SHLD (% [ow §) JLO3Y
‘(9 10w ¢) DNV (dud)

9a9 ‘(% 10w ) 18KeIED

Nmzzﬁ

ud ud A
x_\h_u
;
Ny
ud” “ud
mN\h_U

409



208 (€6) Tl 091 8ad ¢ 6. H H H ¢
81 (06) T 091 8ad ¢ B, H H H ¢
208 ()] 14 091 8at ¢ g6, H °N H I
81 0) 6¢ 091 8ad ¢ B6L H PN H I
208 (86) 93 091 8ad ¢ 6L H H W I
81 (86) 8 091 8ad ¢ B, H H °N 1
81 0) 6T 091 8ad ¢ B, ud H H I
208 (86) (4 091 8ad ¢ 6L H H H I
208 (86) L 091 8adD ¢t L H H H I
208 (86) Tl 091 8ad 1 L H H H I
81 (86) 80 091 8ad ¢ 6L H H H 1
81 (86) L1 0zl 8ad ¢ 6L H H H 1
81 (86) € 001 8ad ¢ 6L H H H 1
81 ()] 81 08 ’a® ¢ 6L H H H 1
81 (86) T 091 8ad ¢ 6L H H H 1
81 (L6) SL 091 8ao 1 6L H H H 1
(ouny ()dwor uesos  x k) oy A A U
|
It N u
JUQATOS *(9 TOW X) I1SATEIRD) MMEZ\J&J\/NM
N A w udud
C
ud
mTiU
suaquinu ploq ay1 Kq paipoipui SanidnAls 10f sajqni 2yl Suipada.ad s1pyd ay) 01 42f2.4 2SV|J
s (%) (S)PIRIX pue (s)1onpoid suonIpuo) Qua[eoUIY

(panuyuol) SANAMNTYONINY 40 NOLLYZITOAD/NOILYNINVOIAAH 'V d14V.L

410



YL

L8Y

06

YL

1:02<Ip ,(#9)

29

(z9)

(86) 01 q61T AN
9 o1 B6IT 9N
@ oz q81T AN
@ oz e8I O
m — — N
(86) 01 q611 H
o) o1 e6ll H
© ot q811 H
(6v) 0t egI1 H
(86) — — H
x  puesry R

H
N
U 6S “oSP1 8AtD (% 10w 01) 9f
ud
ud
H
N
P L oSHT 8D (% 10w 01) §p
ud
ud
ug . .
N 4 8% 011 ‘ouexorp
(9% 10w §) ID(A0D]
ud
ud
m U ¥ 001 9a®D (% [ow x) puesi
(9% 10w O1) P(INN)IZ
W % 10U (
ud

‘HN
ud ud
ONU
UgHN é
ud ud
ud Uud
815

411



*38N 210§0q SABP (€[ 10J PAIOIS SeM ISA[EIRd AL

“OPILIEIOOBOION|JLI-A Y} SE PAIB[OSI SeA 1onpoId Ay, o

*dnoIs WO Ay JO uonda101dap Ia)ye PAIA PAIR[OST dY) ST USALS PJRIA oY, ,
“9ANEALIAP [ASO1-N 9y} SE pajefos sem jonpoad oy, ,

"pasn seM [es APLIOTYO0IPAY Y, 5

“UAOYS ST UONLIN3YUu0d 1onpoid SANE[I A ‘[ELIIEW SUNIL)S JTWAdRI SUls()
“IATIRALIOP [K1998-A7 ) S Paje[ost sem jonpoid oy, ,

“aurure[&doxd-u ba ¢ o aouasaid oy Ul INO PILLIED SEM UONOBAI YL, |,
‘pariodar jou sem Ip oy, ,

“2ATRALIOP [K0ZUSG-A dy) SE Paje[ost sem Jonpoxd Y, ,

*Kd0os0103ds AN UO Paseq 9,G6< Sem UOISIOAUO)) ,

(86) 4 243V . |
(8%) ¥ 143y 11 INDA ‘(% [ow ) dAnIppe
ws (99 T YO8y “ON N N ud (9% 10w §) DNV (D) m N ud
(z9) v 94as3v VW \ g Ud
(y)owiL,  QADIPPY o toN 0
sL ¢ 8yl ¢ S
N UST “668 BHED (% 10w §) JLO3Y
eel (S6) (% 10w §) DNV (dud)
SLHN
ud ud ud
ud
ug
N 48Y 011 “duexorp
06 2(88) (% 10w §) {1D(@0D)]
UGHN
ud
ud ud ud
(U4
‘Suaquinu proq ayy £q papa1pul Sa.4jons 10f sa1qvy ay3 Suipada.d S1vyd ayj 01 A2fa.4 aSVI|J
Sjd (%) (S)PIAIX pue (s)10npoig suonipuoy Qujfeoutury

(panuyuol) SANAMNTYONINY 40 NOLLYZITOAD/NOILYNINVOIAAH 'V d14V.L

412



(88) ¢
11¢ Ie) 1
u
(L) T 001 0 YOS'™H ooury
o1 9T 001 0  HOML doury
(6%) T 001 0 YOS™H  zad
(—) T 001 0 HOW  zaD
(26) 4 001 S HOIL SL
(86) T 001 0 HOIL SL
(S9) [ u 0 HOIL SL
(—) T 001 0 — SL
(89) 001 001 0 YOS™H SN
(S6) 14 001 0  HOIL SN
() T 001 0 YOS™H oy
(—) T 001 0 HOSL oy
(1) T 001 0 YOS™H H
60 (—) 9T 001 S HOIL H
(ouwry, ()dwdy x pRY a

4 ] ‘Xnpar ‘souexoy ‘SHLD

u

ud ‘urresopolonprad ?:&
¢ £OQLI 38 SLHN N
(9% 10w 6) HYOSH8D
:\o_U
SHLD
: ¥(E ud
4d (9 1ow x) ¥(fydd)pd TN S X
‘(% 10w (07) PV
o_mu

‘Suaquinu ploq ay1 £q paipa1pul Sa.4njongs 40f sa1qoy ayy Suipada.d S1vYd Y1 01 A2fa.4 aSVI]J

R |

(%) (S)PISLA Pue (s)1onpoid

SUONIPUOD) Quary

SHNHIY TANIA 40 NOILVZITOAD/NOILVNINVOIdAH "d¢ 4714V L

&

413



66) 1D d
20C 66) H U Tl %001 BHLD (% [ow ¢) [DnV U 4
A S o

CHNC0S oy
(08) T YOS™H ud
(€8) 4 HOJL ud
(SL) ¥ YOSTH YHODPN-
(LL) 4 HOJL YHODPN-
(06) 9 YOSH YHODPIN-¢
(66) 4 HOJL YHODPIN-¢
(08) 01 YOSH YHODPIN-T
(18) 4 HOJL YHODPIN-T
—) T YOSH  "H°DNO-t
—) T HOIL  "H°ONO-t
(Lo ¥ YOSTH  "H°D0°N-t
—) 4 HOIL  "H°DO°N-t
(€6) ¥ YOSH YHODID-¥
(88) 4 HOJL PHODIOF

(08) 14 YOSt™H ud s
60T (€8) 4 HOJL ud _A N 1y 2001 “SHLD ‘(% 10w (07) pPY mEz= A\/v/\/\;\
(1) ouity, prov v AD\
I _\EU
‘Suaquinu proq ayy £q papa1pul Sa.4jons 10f sa1qvy ay3 Suipada.d S1vyd ayj 01 A2fa.4 aSVI|J
RIEN (%) (S)PIALX Pue (s)19npoig SUONIPUOD) duary

(ponuyuo)) SANHYY TANIA 40 NOLLVZITOAD/NOLLYNINVOIAAH "g¢ 414V,

414



€ (@ T 08 FHODUON)-1'E
@ (1 [ 08 FHODU-¥'€
1 (€9 8 0L YHOD 0PN
[SO 73] T 08 THYDOPIN-+
© () T 08 THODA-¥
(OB (73)] T 08 ud
1 1 (oury (o) dwdy v
N N
N N
79¢ I + I
v v
€) D () Qdydd
89 (€0 (™) fuydd
(1) w @8 dddd
= = ddda
ay  (© (@) SOHAINVX
@ 9D P Addd
=)  © @D dvNId
on @n  (n soyd-gdd
11 i 1 puesry
11 1 1
N N
ud N N
797 SWHN )>/j + +
ud ud

AHL
‘(9 10w ¢) A4 [(ddda(A0D)u Y]

U T “60L “ueXOIp ‘(9 [ow G) puesi
(9 10w ¢) TAg[{(a0D)ul

v
SINHN \/)ﬁ

1y

415



0:001  (#L) “HOOS4L

§i66  (L8)  “HOOW o_m U8t 0L ‘AHL W
29t 96 (8L) A C (9 10w §) TAg[(Hdda)NA0D)U] %Ezj
1 |
P d | ud
(=) vT "OS™H mm
8yl ¢ 0 %) Ud
60T (19) 14 HOJL ud 2001 BHLD (% 10w 07) plov STHN S S X
() Qwr, PRV
N_U
106 (96) [
oy (96 T oW
rge 96 ST AW
6T (96 90 O
o< (S6) S H
1oc< (S6) T H
1 (S6) 1 H
Il (S6) 90 H
171 G | £ Y |
SL SL
. SN AINCOD, " . SNY0D, I
885 01T o WO N+ 1 N__ud W IDHD (b2 ¥) HOJL S
M\C\ a0 SLHN X
BLO0D T g5 ws oW i 2021 9a%D w
091 —  (06) L Sy PN H ud ‘(9 10w ¥) {aNUTeg, dD] “HN i
p (pyouwny x uwyp Y A
b
(45! _U
‘Suaquinu proq ayy £q papa1pul Sa.4jons 10f sa1qvy ay3 Suipada.d S1vyd ayj 01 A2fa.4 aSVI|J
sJod (%) (S)PIPIA pue (s)1onpoid suonpuo) suary

(ponuyuo)) SANHYY TANIA 40 NOLLVZITOAD/NOLLYNINVOIAAH "g¢ 414V,

416



6SC
65C
€LY
€LY
€LY
6SC
65C
€LY
€LY
€LY
69%
69%

89 ‘19T

9¢¢

(86) (54 509 I €L ud
(86) € 509 I BEL Ud
(66) 4 01 €T ud
(66) S M 01 q€T  ud
(66) 4 01 BET  ud
(86) S9 09 € XL PN
(86) 6 09 € BEL AN
(86) T 5001 01 6T SN
(66) 4 2001 01 q€T SN
(66) L 2001 01 BET N m
©8) 910 01 6L PN ud 9a°D (% 10w x) ke
08) 91°0 u 01 q61 SN ¥
(ouwry, duy x shERd Y q
(86) 6¢ o1 H
(€6) 0zl S ud 08T $atd (9 10w x) g1
() owny, ¥
[S0) 001 YUSWLNNGAD
0 001 YUSWLNULEAD
0L 001 YUSNLINN(E(PIND)ISTOIN)
8¢S 001 YUSWLINULERND)ISOIN)
60 09 YLN)NLIN(E-1))("RIND)ISTIN]
€1 09 YCOWN)ULI(IN(G-))(FIND)ISOIN]
(W A0L (o) durdg, 1sK[eIR)
H
N
(06) ud 9a°D ‘(% 10w 6-1) 14 [eIED

HN é ud

€Tty

THN \VA/\> ud

€l

417



€IH9)-u €I9)-u
L¥T I =1p (€9) N 50ST SHLD (% 10w 07) FIDIL NH
MNU
(TL) H S N°H
) N H
€9¢C (96) A H YTl 5001 “HLD “(% 10w 07) HOJL it
A Iy
Elc_U
SL U | ‘xnpar ‘sauexay ‘SHLD
ud N .
112 (€8) urfesoporonjiod
(% 10w §) HEOS %D
SL S,
ud N o . LHN
(K4 (s8) U108 BHLD (% 10w 07) HOJL
ud
=
< _U
SL SLHN
(K4 ((99) w N U108 BHLD (% 10w 07) HOJL %/@
ud” N
30
SL
N ud
¥0T (¥6) t\ 4208 ‘dOd ‘(% oW O1) OCHY+ 102 SLHN Zt
m_U
‘Suaquinu proq ayy £q papa1pul Sa.4jons 10f sa1qvy ay3 Suipada.d S1vyd ayj 01 A2fa.4 aSVI|J
RIEN (%) (S)PIALX Pue (s)19npoig SUONIPUOD) Quary

(ponuyuo)) SANHYY TANIA 40 NOLLVZITOAD/NOLLYNINVOIAAH "g¢ 414V,

418



8LI »(€9) Sot1 YCOINNDIHPUT
8LI »(Sh) S0t YCONN)IZEpuT .
8LI o(LS) Sot1 YCONN)LLEPUT N
69 o1) 011 P(CINND)IZ ud
L9 (LL) 011 P(LONN)IL ud
(o) durog, iR 1) d
(66) 9 pst "
(s6) ST0 28T N
15T (s6)  ST0 asz ﬁ\/ ud
(68) L1 (54 ud
(y) owiry, IsAeIR) ud
86¢ (LS)
(¥6) 0S 9 oW
ST (86) or I H O
(o) dwoy,  x A

196 8ALD (% 10w ¢) 1sKeIR)

199D (9 Tow () 3sKe18)

U9 M0l 8/~ ‘dHL
‘dure; p0S1 ‘(b2 9) VAT

4z 9a®D (% 1ow v) €71

U 81 ‘6$Tl ‘OSINA ‘(b2 1) Mong-/

HN é ud

ud ud

(%)

419



*OATIBALIOP [K0ZUAQ-A Y} SE paje[ost sem jonpoid oy, ,

69

L8Y
181
181

=) 96 01 sy
(8%) T61 01 9¢
(8€) 96 S 9¢

(owry x  IskpER)

ud

ud

496 011 SHLD (% Iow ¢'7) qI8

011 8aLD (% [ow x) 18K [E1RD) fzé ud

€y

‘Suaquinu proq ayy £q papa1pul Sa.4jons 10f sa1qvy ay3 Suipada.d S1vyd ayj 01 A2fa.4 aSVI|J

'sjoy

(%) (S)PIRIX pue (s)onpoid

SUONIPUOD) Quary

(ponuyuo)) SANHYY TANIA 40 NOLLVZITOAD/NOLLYNINVOIAAH "g¢ 414V,

420



18:61 6'61 09 YLNNINIIN(ME-D)(PANDNISTINT - 2N T

€6:L 19 09 YWNULIN(ME-D)(FRNDNISINT - PN T

SE69 0 08 AASWLNNGAD  H 1

9L 0 08 CUSWDNULEAD  H 1

SI:68 80 09 N[N DNSINl H T

1L:6T 61 09 YAUASWLNULIERNDNISINT H 1

€6:L SIS 09 YLNNNIIN(ME-D)("PNDNSINT - H 1

86:C 0¢ 09 YWNULINME-D)(PANDNISINT - H 1

w1 (W A0L (o) dwag, sheiey oy u
95T 1 + 1 9a9D ‘(% 10w O1—¢) 18K1e1RD
0T €LLT 14 209 L4 ) A\
€0€  0v:09 €0°0 u a€ SN ¢
€€ €viLS 01 209 B¢ 9N T
0£C  €9:LY 0 209 B¢ 9N T
0T €FLS I 209 B H ¢
0£T 9:v6 800°0 u B H ¢
€€ €LUT 60 209 ¥ H 1
€0€ 798¢ 200 u ¥ H I m "
€0g  LSiEr 01 209 e H I 2 %0 “(9% Tow 6—¢) IskTeIe) THN %/\
€0€ 65T LOO u e H I ( A b O

@)@ (W d0L  dwal iskpr) Y U d
oT»U
‘Suaquinu ploq ay1 £q paipa1pul Sa.4njongs 40f sa1qoy ayy Suipada.d S1vYd Y1 01 A2fa.4 aSVI]J
N (%) (S)PIRIX pue (s)1onpoid SuonIpuOD) Quarpourury

SHNHIAONINY 40 NOILVZITOAD/NOILVNINVOIJAH ‘DT 414V L

&

421



0:TT8L 'h4 209 (SWIDNWSI(IN(Mg-))(PND)ISIN] T
S:90:7'16 L' u YUSWLHOPTAD T
0:06:01 8L U YASINLINWS[(N(G-D))(FNDNISIN]T |
6°€5:8¢ 01 " YUSWLHOPTAD 1
/L G WAdoL  dwag, wshpee)
I 1 1
H H H
N N N . o
887 /\ézi + fe\AlVIV\ o, S Q%D ‘(% 1ow ¢) Isk[eie)

“ it ?T

0:L€6 (S6) 1C u USWDHORT:AD  H N T

0:T86 (S6) 0¢ u USWDHORT:dD  H  H T

9:L:L8 (S8) 8'S 209  USWIDNWSIIN(MG-D)(FOWND)ISON]  ud  H |

0:€1:L8 (06) 80°0 u ASINDNAINMG-D)(PNDNSPN]  H  H |

01765 (06) e M YASWDNWSIINME-D)FOWD)ISON]  H  H 1

16:61:0€ (€6) S0°0 209 USWLHOA%:AD  H  H 1

LT:TT:TL (S6) 80 209 USWDHOWSSdD  H  H 1

09148 (S6) or u ASWDHORT:dD  H  H 1

O/l M+I+1 (WAoL  dweg, LN L 1:/0 NS SRS G

i Nw_
N u _
887 + 7 + 99D ‘(9 10w 1 -€) 18K [EIED) %EZJAA\/,?\/\
u
A ! R
|
oTnU
suaquinu ploq ay1 Kq paipoipui SanidnAls 10f sajqni 2yl Suipada.ad s1pyd ay) 01 42f2.4 2SV|J
s (%) (S)PIRIX pue (s)1onpoid suonpuo) audIpouTIY

(panunuo)) SANAIAONINY J0 NOLLYZITOAD/NOILYNINVOIAAH "D¢ 414V ],

422



&

e (0 0S auexoIp %y “Grouz
1€ (89) 0S auexoIp %d3  “GLO)S
e (L) 0S auexoIp %443 "ULOMH
1z () 3 Qualkx —  "GLOMH
1€ (€8) 0S auexoIp %44y fGrord
1€ (99) 0S auexop  94d[P(NDINDIND]  f(JLONE
1€ (6h) o€l Qualkx —  fQroyd
Ip (,) dwo, JUIA[OS QANIPPY 1sK1e38)
N 0N
Y QT JUdA[OS
¥TS ‘(% 10w (1) 2AnIPpE
z/\ (9 Tow Q) 1sAere)
INC0D”
6L:1CT €0 YNN)NIIN(G-1)) (PN D)ISTIN]
69:1€ 00 YCONNIULIIN(E-)) (PN DS
m  »(-WdoL 1sk[ere)
H H 209 9a’D
95z I N + 1 N ‘(9 10w 1-¢) 18KTe1eD)
i\/\/@ i\/\/@
YGI %011 SHO
68C (09) N (low 01) JLOSY
SL—N ‘(9 Tow ¢) [DNV(dYd)
Aquo 1x 9:76< — (06) €T YASNLHOwWSS:AD  ud
Aquo 1x 9:76< — (T6) 68 YASINLHO®PTSdD  ud
LL€T L'€6 Ao (7)  (¢6) 200 YASINLHOWSS:AD SN
79:8¢ YT:9L Ao () (+6) 81 YASINLHOPTSAD o
11/ nH@@ 1@/@ 1m+1 (-W40L shee) Y
H 209 %D
N + (9 10w 0[—¢) 1sK[EIRD

88¢ I
="

NHO®02IN

915

‘HN N P S
€1y

SLHN

ko)

‘HN /\/\/\/\M
€1-85

423



"PIAIISQO SEM UOISIOAUOD 9,66 UBY) I9)LAID) ,,

=) (&) THOINY T
(= 8 THDONWT T
(= 8D  HDONOV T
@@ (= "HOOd Y ¢
=) ) ud
= SN 1
=) (88 THOOINY 1
(= () THDONW 1
(= 8  HONOE 1
=) (08 "HOOA Y 1
(=) (88) ud 1

T I v u

s s w U81 ‘058 *HLD
N N °
68C 1 + I ‘(% 10w 1) JLOSY
) ) (% 10w §) DNV(d*Ud) IVEOSHN
ud” ua” | H adud
127025
‘Suaquinu proq ayy £q papa1pul Sa.4jons 10f sa1qvy ay3 Suipada.d S1vyd ayj 01 A2fa.4 aSVI|J
S} (%) (S)PIPIA pue (s)1onpoid suonIpuoy duatpourny

(panunuo)) SANAIAONINY J0 NOLLYZITOAD/NOILYNINVOIAAH "D¢ 414V ],

424



&

(98) M WOd  "dg8V  [Onvdfud  ‘HOOYV
(€9) <09 NO2IN — fony H
dway, juoAjoS  2AnIPPY 1sK[eID) A
uom JUOAJOS (9 [OU §) dADIPPE 20gHN :
IN0D . _ O‘H
LTS /E (9 10w ¢) 18K[BIR) INTOD K
N A
owa
06)  H ng+ S
(69 H 7 H A
]
9zs (06) ud H H N d U S M EDHD (% Iow §) PAgEY \_/
d A A @m SH Z\< . d
o\wU
(8L) 0T €51 JNa T ng-/
09) [ €SI AN 1T ng-s-(S)
(sL) 1 081 INa 1 1d-!
(19) € 081 OSNd 1 14!
(¥8) 9 €SI AN T 14!
08) € 081 dAN 1 14!
(1L) ¥T €51 ANA S0 1d-!
(Ly) ozl €51 ANA 10 1d-!
(LL) I €51 ANa T H
() ouny, () dwoy, IudAjOg X b
SONOS SONCOSHN
STS o, N Juaafos “(ba x) 0Ty B “UNE
- —
wLwU
‘Suaquinu ploq ay1 £q paipa1pul Sa.4njongs 40f sa1qoy ayy Suipada.d S1vYd Y1 01 A2fa.4 aSVI]J
RIEN| (%) (S)PIPTX PUE (S)1onpoid suonipuo) Qua[[eOUTUIY

SHNATIVONINY 40 NOILVZI'TOAD/NOILVNINVOJIdAH "‘d¢ 4714V L

&

425



vpiog  (9S) o001  Quexop | TH(QD)ny " ud ud SN H
99t (88) H Quode (T fFONSV i ud ud W H
- (S9) M suowde (T fONSY P H ud ud H
— (L9) M suowde (T fONSY 9N H fCHO)ud 7 H
ssisy (oL) " Quoyde (¢ fFONSY i ud ng-u W H
050 (SL) M suowde (T fONBY 9N ud ng-u 9N H
— (L) u ElilGER 0T SON3Y AN H ng-u ud H
— (0€) u auopde (T fONSY N H ng-u —S(CHO)-
- (€9) M suowde (T ONSY 9N H Ud 4! H
— (LS) M EliGER 0T SON3Y IN H ng-u ng-u H
— (L) " QuoledE (7 fONSY | ud H H H
- (L) u Quoyde O EONSY W H  “HDX0Dud ! H
— (L9) o001  euexop [ (ED)¥nY AW H ng-u 9N H
- (T8 H Quode (T fFONSY N H ng-u SN H
- (LL) H Quopde (T FONSY AN H CHOOS4L W H
— (1) W auolde  (F fONSY 9N H SNL oW H
Ip dws, JUIAJOS X 1shere) [ S— o 2 ST |
mw,_ . |
8TS pd N _mx JUAA[OS “(95 [ow X) IsK[eIR) ! .k/ Nt
%HVAN &mzLJ\ ‘
ed R
9165
suaquinu ploq ay1 Kq paipoipui SanidnAls 10f sajqni 2yl Suipada.ad s1pyd ay) 01 42f2.4 2SV|J
IEN| (%) (S)PIPIA Pue (s)10npoid suonIpuo) Qua[ROUTW Y

(panunuol) SANATIVONINY 40 NOLLVZITOAD/NOILYNINVOIAAH "7 19V.L

426



11 I

€118 (S6) AW H 4 N °a’d .
867  01:06 (16) H ¥ N + ~ (% 10w 7) A(SINLIHOP T%dD L/>,\ QUNE
W o+1 ¥ /C\/ HN ="
n\oU
16y (LS) [43 0S Quazudq N9 JLOSY  SL "N AW
1:0e<  (S9) 0T 08 QuazUdq N9g  J103Y sL ngy H H
L (L) 34 0S QuazUdq N9g  J103Y sL M7 H H
181 (€L) ST 0S Qudzudq N99 OON3Y SL ¥ H H
— () 61 L9 AHL N&F O SL ¥ H H
181 (16) S 0S Quazuaq N9  OON3Y  SL o H °IN
I8¢ ($€) 6 08 suozuaq  JOng~  ODON3Y 9V " H H
g (SL) (%4 L9 AHL N9 JLO3Y  SL B H H
11 (pL) 9 0S Quazuaq N9 JLO3Y  SL B H H
— (8L) 9 0S Quazuaq N9 ODN3Y  SL H H H
p () ouny, () dwoy,  JudAOS oseg  sAERD g A ¥
yd R
4 JURAJOS (9 [ow () aseq o \f
625 oJ\KN ,__,J\_x (% Tow o) Is&ee) _\m:z\:/oL/\. d
o
oy
mlmU

427



09) 9 I SL 9N T
(2] S I EATS)
(1) 01 1 SL H ¢
(89) ¥ I L H T
(8L) S 1 SL O 1
09) ¥ SIo ugd  H 1
08) o1 ST0 SL H 1
w9 IosLOH I o xnpar gL (b2 x) HOOV A o
80¢ (89 0f 0 SL H I W N \ (% 1w 01) dddd NNEZVAAL\/\.\
(06) z 1T JL H 1! “ ‘(9 10w ©) YIDPA(HED-(W] !
(Wowry x ¥ ¥ U
§i66<  (¥6) ¥ 209 0z ug H 4 ¢
§ig6<  (9L) S u ozt Ag-u H 4 ¢
—  (68) S u 0ct ug H H ¢
—  (S6) S u 0c1  ad-u H H ¢
—  (6L) Tl 209 oct ug SN N I
— (v 4! 209 0Tl idu 9N PN
— (@’ S M oct ud H H 1
—  (6L) ¥ 209 0C ug H H 1
—  (S6) S u ozt ig-u H H I
@) (pouwny  dwoy X A 0 ¥ U
mwm (1:1) O%H/2u01208 A
0€s ) &M\J\R (9% 10w x) EONBY , ) \_/m
( RO S
d
a\oU
‘Suaquinu proq ayy £q papa1pul Sa.4jons 10f sa1qvy ay3 Suipada.d S1vyd ayj 01 A2fa.4 aSVI|J
IEN| (%) (S)PIPIA Pue (s)10npoid suonIpuo) Qua[ROUTW Y

(panunuol) SANATIVONINY 40 NOLLVZITOAD/NOILYNINVOIAAH "7 19V.L

428



(Ln 32 Wiomd ug  H H ¢
(88) T Gromd H ud H 1
() ¥T Qiomd  zgd ud H 1
(88) T Wiomd ug  H U |
(1) ¥T wGromd zg  H H 1
(1) ¥T Gromd S H H 1
(86) [ oy ug H H 1
(86) € JLOSY  ugd H H 1
(1) T DND(PND  ud  H H 1
(1) ¥T 4ddd CGLomd  ug  H H 1
(86) T Wiomd ug H H 1
(66) T qond ug  H H 1
(1) ¥T Ynd  ug  H H 1
(86) T my ug H H 1
(66) T gnd ug  H H 1
(06) T oD ug  H H 1

() oy, 1sh[ere) R G U

o
u
w Y MDA (% [ow 6) 1sATere) &mz%\.\/_m
A ) P
A

81795

429



&

— 0) WOa o€ Y4dH
1:7C (16) WOa 0T JLO3Y
1 (96)  OH/PUORIE (g JLO3Y
1L (€2) WOd 0T CO'S *ON3Y
101 (91) WOa  s¢ A48V
L1 (Sy)  OH/euoRE (g fONSY
S19/SUDAY JUIA[OS X 1sk1RIRD)
c0g
N ‘ ;¢ . O
1€6 0 N 11 “JUDAJOS ‘(9 o X) IsATeIeD) \O&/\.%
20gHN =
%
(19) SL 0z sL H H H '"HOu ¢
(TL) 09 0z SL H H H UHDu 1
(9) 09 or  sL  MHDu H H H 1
(8L) 09 01 sL H PN P AN T
(1L 09 o1 sL H H H g1
(L9) 0S o1 sL H PN H AN T
(S8) 09 0c sl H H P N1
(00 09 0 SN H H H N1
(28) 09 0z sL H H H AN T
(69) 09 01 sL AN H H H 1
(1) 09 0z sL H H H H 1
()dwar  x ¥ P B au
od Nt
N HOI- “(we 1) €0 “(ba 1) o2VOeN \M/
61€ . ‘(% 10w 1) SpHpAyuL ororew " It
R v \ o (9% 10w X) §TT (% 10w 6) {OPd &mz%
o 2! ed .l
N_uoU
‘Suaquinu ploq ayj £q papa1pul Sa.mjongs 10f sa1qy ay3 Suipada.d S1vyd Yy 01 A2fa.4 aSVI|J
IEN| (%) (S)PIPIA Pue (s)10npoid suonpuo) QuaTROUTW Y

(panunuol) SANATIVONINY 40 NOLLVZITOAD/NOILYNINVOIAAH "7 19V.L

430



Pes
PeS
Pes
Pes
Pes
Pes
Pes
Pes
Pes
Pes
Pes
Pes
£e¢
[439
[439
[439
[439
(439
[439
[439
[439
[439

141

10y (66) nWoa — —  oF vagl8y  id-u
1:0'6 (66) nWoa — —  0c tagl8y  id-u
15611 (+6) noa — — ol vagsy  id-u
I'v'¢ (66)  OfH/PUORIE 0  HN=DUNIN) 09 EONSY MU
1:0°S (66)  OfH/PuUOWE (0T  HN=DUN%W)  OF FONSY  Id-U
BN (L6)  OfH/PuOWE O  HN=DYUN%IW) 0T FONSY MU
1:8% (€6)  OfH/PuONE S HN=DYN%W) 01 EONSY  IdU
— (0£)  OfH/PuOWIE ST HN=DUNN) S FONSY MU
1:0% (S6) noa — — 0 JLO3Y U
1:9'% (66) noa — — ol JLO3Y U
1:9C (98)  NOOW/NOA O JLO3Y 01 [onvdfud MU
10y (9L)  NOIW/NOA S £00®D < fony - Id-u
I'v (€8)  OfH/euowdE 0l  HN=DUN%I) 0T fFON3Y O
[HS Y (96) Woa — — 001 rag3v O
1:6°¢ (S6) wWoa — — 08 tag3v O
1:6'9 (L6) noa — — 09 tag3vy - O
1:0'9 (66) noa — — 0S tag3v - O
1:0'6 (S6) nWoa — —  oF g8y oW
101 (98) nWoa — —  0C tag3v O
1€l (06) nWoa — — ol tag3v O
1:0'8 (€9) nWoa — — 8 L EAAE
10y (2] nWoa — — S tag3v O
SUD.1/S1D JUSA[OS « AANIPPY X 1s41e1) NI
oom [ 8 ‘M JUIAJOS
o N (95 0w «) aATIppE
Eﬁ/ (9 1ow x) Ish[EIR)
d
— Wy Houd  H oI
— (L tHOoud o ng-u
—  (98) UHOD'OME H A
67:1S  (98) SN H PN N o MY T NDA (% 10w 6) 94qS
¢66  (TL) tHOOud AN H 0" N [(NDUD VYISO HO DU nG-)-+0)]
666 (8L) THOOSIL °IW H
» N

8799

€179y

431



&

662 01:06  (001) 6 SL S P(CONDIL  YHODIF
662 8:z6 (00D ¥ SL S P(OINDIL  YHODOSN-
662 ¢:s6 (00D (44 SL S P(LONNLL ud
00€ T1:88  (28) T el S [ADAI)(HNEHIDDON-9 DIL=NEHIDPIN-9 ] H
00€ Leel (S 14 SL S [ADAI)(HNEHIDDPN-9 DIL=NEHIDPIN-9 ] H
6£S Aoy (L6) 9 SL S S(AHLIOLL H
662 fuox  (001) S u < P(COWN)1Z H
662 G666 (L9 ¥ SL S P(CNN)IZ H
66T fuox  (001) € SL < P(CONDIL H
66T Loy (1) 9T u < P(CONDLL H
00€ 99:¢  (001) 81 el < [ECA%0) gl [eaZEdD] H
00€ 9148 (61) 81 Sel S NIz H
662 TI:88  (48) € el S NILAD H
66T Loy  (6) 4! SL S NILLD H
86T Aoy  (S6) — — 4 USIWLHOPT:AD H
m m+1 (ouwrly () dwep x 15K[eID) Nt
H 4. N q
oo N + 1 ~N 949D (9 Tow x) 1sA[eIR) L<< %UNI
3 TN =*
€195
© (<9 <1 ug
& (op) <1 ud
on (o ge ng-
D aw ST 1d4-1
@D (09 I "
D (09 <1 N
i 1 (pouwry ¥
o ucm - oom ) , J0gHN oW _ UNI
¢es 'SR G N T G AN Xnga1 ‘NDPIN (% [ow §) £[ony g SN
NOIN NoN
o) o)
m_loU
‘Suaquinu proq ayy £q papa1pul Sa.4njons 10f sa1qoy ay3 Suipada.d S1vyd Yy 01 A2fa.4 aSVI|J
IEN| (%) (S)PIAIA Pue (s)10npoid suonpuo) QuaTROUTW Y

(panunuol) SANATIVONINY 40 NOLLVZITOAD/NOILYNINVOIAAH " 19V.L

432



66¢
00€
66¢
66¢
66¢
66¢
66¢
00€
00€
00€
00€
00€
00€
00€
66¢

9:%6 #9) 9¢ Sel 2971 YHODOW-¥ T
Aoy (88) [S0) SL 971 YHOOIN-Y 1
Aoy (6L) S SL 2971 YHODOW-¥ 1
Auoy  (88) 4 SL 2971 SHOOUOYT 1
Aoy (S6) <1 SL 2971 YHODOPN-+ 1
Aoy (g6) 01 SL 2971 YHOOA Y 1
Aoy (+8) I SL 2971 ud 1

9v6  (001) 81 SL Joz1 H 1
€L (96) 81 83 P9TIL H 1
Aoy (01 81 SL P9TL H 1
Aoy (z6) S9 M q9z1 H 1
Aoy (001 € u 971 H I
Aoy (L) € SL (741 H 1
Aoy (81 ¥T M (741 H 1
Aoy (001 S SL 2971 H I

17/ m+1 (owry  ()dwal  Iskee) 4 u

H
n 3N +

9a°D (9% 10w ) 1s&e1RD)

k|

PR
HN =

¥I=95

433



(O] SHED  opupAyue ofajew | aopd
on HOug  9pupAyue oR[ew sz Uopd
(69) HOId-#  opupAyue o[ew 741 Uopd
(L) HOPIN  9pupAyue oopew szl 5pd
(0 5»HOM?  dpupkyue swpew | aopd
(9§)  ¢»HOM-?  2pupAyue or[ew sl o5pd
(€8) »HOId-!  opUpAyuE dro[ew 48 qopd
(9] HOd-! suoumboydeu STr Opd
(s¢) HOId-! auoumbozuag-f, 48 qopd
(L9) HOI-!  opupAyue orofew 48 qopd
(0$) HOd! — Fra qopd
(24} HOd! — STL “OVOIPd
() HOId-! — uoyd  YOVO)pd
(1) HOId-! — £dq  “VO)Pd
(0) HOd-! — NOFT  YoVO)Pd
(0) HOId-! — A YoVO)Pd
90) HOM-! —  oweueds  YOVYO)P
(0) HOId-! — —  Yvo)pd

JUSA[OS QANIPPY puedry 1sA1e1R)

009 ‘A0S “(ba [) OVOrN

SL
61¢ N N ‘(% low 7) 2AnIppe AN .>
C\/\ ‘ ‘ SLHN =
(9 Tow 1) purdl] (% jow §) 1sk[ere) 5
‘Suaquinu proq ayy £q papa1pul Sa.4jons 10f sa1qvy ay3 Suipada.d S1vyd ayj 01 A2fa.4 aSVI|J
IEN| (%) (S)PIPIA Pue (s)10npoid suonIpuo) Qua[ROUTW Y

(panunuol) SANATIVONINY 40 NOLLVZITOAD/NOILYNINVOIAAH "7 19V.L

434



LIE

L1g

LIE

Soe
9¢¢
9¢¢
10€
10€
Soe
10€
10€
10€
10€

&

@6 QA//

2q)

N
L 06) ¢ N/

U ¢ ‘W duexoIp (% [ouw ¢) JIO3V
(9% 10w 6) DNy JUng-1)("H'DUd-T)

U ¢ ‘U duexoIp (% [ow §) JLO3Y
‘(9% Tow ¢) [DnVJUng-)("H'DUd-7)

O‘H

N\

290HN )>,W
2QDHN =

D
1:06<  (86) id-u o) 1 € ‘M QuexOIp (9 [oW §) JLOFY N
. N ‘ (ng-1)(tH9 -
1:0s< (o) N C\/(m (9 10w ) DNV dA(ng-))("H°Dud-7) . \m
@) d NQUIZ\<<
o\»U
11 (€6) — 4! oSL S 8T ¢
— (—) X(] — 209 C YLLANNINNG-)(PPINDNISIN -+ T
— (—) 100 — 209 T YTNNULINNG-D(PINDNISIN T
S6:S (—) — — — T YASINLHOWSSdD ¢
08:0c  (—) — — — T YUSWLHOA%AD T
4 (96) — C oSL S ST 1
6L1T (4 I't — u 4 YASIWLHOPTAD 1
18:61  (—) €L — u T ASINLHOWTSAD 1
98cr  (—) o€l — u 4 YUSINLHOWSSAD |
9yl (—) A — u 4 YUSIWLHOA%AD 1
@) A0 d0L (wowry  dwoy X skeed
H
w N oo NG
A @\/ﬁs a’D (9 [ow x) 1sEIRD THN =
w\nU

435



1:66<  (69) S Doy [e6<  SdL ud
1:66<  (6L) ovl fOnV - 1:66<  sdL ud
166 (1L) 9 oy 166 ug  Id-?
166 (L) ovl fony 166 ug 4!
01:06  (09) 9 Dy 01:06 ug N
01:06 (1) ovl fonY - 01:06 ug N

mp [ (Weunp IskEed  1ap AN

H THN E
O, . .
60 m e - ~ MDA (% [ow ) 1sATere) I A0 .\/_m
N_\wU

8¢S 1:06< (001 SL

8¢S 1:0s< (€6 ug

LES 1:05< L) sog

8¢S 1:06< (€8) DO 4 =60 M WOd 0D

LES I:1 (0€) H (% 10w 001-01) *A95Y L</\ \UN:

Sun.a3/s1o a1 HN =

(66)  NOPW/IWOA Y[ ‘M JUIAJOS
9¢6 (€D NI

JUOA[OS

S410

‘(ba 1) £0DED (% Tow ¢) FIONY UOMIZ/\<F\ .“UNE
2
)

‘Suaquinu proq ayy £q papa1pul Sa.4jons 10f sa1qvy ay3 Suipada.d S1vyd ayj 01 A2fa.4 aSVI|J

IEN| (%) (S)PIPIA Pue (s)10npoid suonIpuo) Qua[ROUTW Y
(panunuol) SANATIVONINY 40 NOLLVZITOAD/NOILYNINVOIAAH "7 19V.L

436



w8y (€9) u Quoyde (g fONSY ud N ¢
0s:06  (§9) 001  Puexorp | T(QD)EnY ng-u 9N ¢
0s:06  (L9) u Quoyde (g fONSY ng-u N ¢
Siss (09) u Quode (g fONSY fHO)Ud 1
0s:0 (69 u Quolde (g fONSY ng-u ud 1
68 (69) u Quoyde (g fONSY ud  drl
SPiss  (¥9) u Quolde (g fONSY ng-u id-l |
19:6¢  (98) o001  Quexop | T(QD)EnY ud NI
19:6€  (L9) u Quolde (g fONSY ud NI
¥ri9s  (Lp) u Quode (g fONSY  YTHO)*0DUd ! 1
61y (8L) o001  Puexorp | T(QD)EmyY ng-u N |
651y (06) u Quolde (g fONSY ng-u N 1
— (09) u Quolde (g fONSY H H 1
Ip duwog, JUIATOS x 1s£1eID) ! A u
! 4
' r
8TS ‘0¥S N P JUIA[OS (9, [OW X) ISK[EIRD)
u
2! A o
— Il o1 91 001 01 ol dl ud
— 86 (00D ¥T M s S il ud
1:6T 86'C (T8) 96 ozl 0S 01 (*HDOud-0d(ng-)  ud
— sz (oon) 91 001 0S o1 (*HDud-0)d(ng-)  ud
— ST (001 91 001 01 o1 (*H%DJud-0d(ng-)  ud
— 86 (001) ¥T M ¢ ¢ ("HDud-0dé(ng-) ud
0 1:0s<  Auopr  (98) 96 ozl 0S o1 (HDud-0d(ng-)  H
vﬁz Nt wp Wl m+1 @ouwly ()dwep & x 1T ¥
1I ON N
Y 4
i H
auexorp ‘(5fou £) sy ON o
s I o ‘(% Tow X) [D(PnY E/ \uf
NTONTNF
H H y

61-Loy

437



(6L) T u INOA g8V ¢ 1onvdfud H H N €
(T9) 4 T8 NOIN — 0! fony H H H ¢
(1L L u NOA g8V ¢ 1onvdfud H idu H ¢
(SL) L u elel g8V ¢ 1onvdfud H H CHDOO%V ¢
(T8) 9 u elel g8V ¢ 1onvdfud H H N T
(59) 0T T8 NO°IN — ol fony H H H ¢
06) 14 u elel g8V ¢ 1onvdfud H idu H I
(s8) 9 u NOA g8V ¢ 1onvdfud 09V H SHooud 1
08) 14 u jelel g8V ¢ 1onvdfud H H ©Hooud 1
(T6) 12 u elel g8V ¢ 1onvdfud H H CHOO%Y I
(vL) [S0) u jelel - < fony H H CHOO%Y I
(€6) 14 u elel g8V ¢ 1onvdfud H H N T
0) T u jelel 98V ¢ 1onvdfud 09V H H I
(SL) 4 T8 NOIN — 0l fony H H H I

(ouwry, dwoy IUGAJOS  oADIPPY X 1sk[eIe) R A du

o A
JUIA[OS ‘(9 [OW X) dANIPPER
LT§ " ( N p (9% 10w x) IsK[eIe)
mM _N—
:\nU
‘Suaquinu proq ayy £q papa1pul Sa.4jons 10f sa1qvy ay3 Suipada.d S1vyd ayj 01 A2fa.4 aSVI|J
IEN| (%) (S)PIPIA Pue (s)10npoid suonIpuo) Qua[ROUTW Y

(panunuol) SANATIVONINY 40 NOLLVZITOAD/NOILYNINVOIAAH "7 19V.L

438



ges

gce

Llg

o€

s

(€8) 201 H °W
(08) 81 N H

(Wowly ¥ ¥
(L8) ¥T H °I
(SL) 413 SN H

ouwry ¥ 4

g N

SINCOS N

2

SINCOS Nt

s, N
s

xapar ‘gINA ‘(b2 1) €0O%

xnga1 N ‘(ba 1) F0ON

Em U € ‘U duexoIp (% [ow §) JLO3Y
(96) C\J\ (9 1ow ) 1DV UG- ("HODUd-T)
H
N .
(s6) C\J\ U € 'oSL A% (% 10w ©) ‘81
(96) 91 ug  uyd HO
(€6) T YHONO+ ud  “HD
(96) 91 YHODOOW-+ Ud  “HD
(¥6) 91 ud ud HO
(€8) 91 "HONO+r H  HD
(98) ¥ PHOONYO¥ H NSL
(06) 91 HON‘O+ H o
() duir, A z
o A . .
vf 1 MNDA (% 10w ) 9AdBY
786 <P a-n’ Y )Tm (% 10w §) DNV (D

1,

K(N

H

d
SINCOSHN B

141 \_/\ A

. x|
SONCOSHN w

AN
g Nt f

)

2qoHN" > A

NIZ\E.
80
H OH
=
Nm:z/:\z/VAN\/\
0
oman

439



ug H
N
1e (98) = HINDA (% 10w 08) TAg3Y \_ )
UEHN /\/\/\.\ "
290 U ¢ ‘W duexoIp (% [ow §) JLO3Y
LIE 1:08 < /() “(96) N X ‘(% Tow ¢) [DnVJUng-)("H'DUd-7) ZOHN _~ -~ F
06 OD (= () HOV JLO3Y 1Dy
= oD ) ) NON JLO3Y ‘1OnV
=  © (= (=) duexop OHZ-'IONVEN
= © ) > WOa OHZ-'IONVEN
= 0D ) (69 NON OHZ-"IONVEN
= © = = SHLD Y48V €lony
= © = > Woa fony
06 OD (= () HOV fony
(— (D (= (p duexop fony
=) 0D ) (06 NOIN fony
= ® ) > WOd  HOYV JLOnV(dfud)
AL m = oD ) ) WOa JLONV(d*ud)
0FEN OHHN MHW Mbw = z%w_z _oH<
e Iﬂz/\/oé N Iﬂz W O = & HO 0%
! i (5 (O (6®) () NPW YOSTH
0 o O Al I n 1 JRA[OS IsATeIRD
20gHN , Sm OFHN -
cc I e Iﬂz:m_z N | i, Ju»i,/ XNPAI JUIA[OS ‘(9 [oW G) ISA[EIRD) g IQ\Z/%.$
o o N o
ko)
‘Suaquinu proq ayy £q papa1pul Sa.4jons 10f sa1qvy ay3 Suipada.d S1vyd ayj 01 A2fa.4 aSVI|J
IEN| (%) (S)PIPIA Pue (s)10npoid suonIpuo) Qua[ROUTW Y

(panunuol) SANATIVONINY 40 NOLLVZITOAD/NOILYNINVOIAAH "7 19V.L

440



00¢

00€

(L8) 0C SL q9zT | "HODPNY
o1 4 So1 99z " "HPDINb
001) L SL 99T iU H
(96) 4 SL Ll B | H
(oL T SL Rl H
(ouny () duny IskEed ¥ R
AN - A
9% (9 10w ¢) 1A [ere) \f\< F
CHN =
m_le
1ee (89) 81 S0 ngu SN H
1187 (@9 <1 €1 W H W
— (oL 8 10 H H °N
1:0c (59 ST 01 SW H H
— (s T S0 H H H
p (oury, — x Ao
Nm«,a/ﬂmm
WNDQ ‘(b2 ) PAg8Y
m_le
ST L1 (88) sel 0or AW |
0z 1> L (89) SL S H idu
0z 1> Iy (@9 SL S H k|
1@/@ w1 m+1 QQdwey ¥y ¥
A m A
n X w v 3 A 9a°D ‘(% 10w x) §TT N; y
o NG
a\wU

441



&

o€:0L  (08) S0 u WOa v
9%6  (LL) 0] u WOd S
1:66 (L) [Vigt u NOA H
p (owiy, dwej, IuGAJOS q
N . MHN P
01¢ :mO\:: ) JURATOS (9 [ow ) E[OnY :m—O/c NG
(@9) ! nWoa ¢ LTr
(ov) 81 NOA S °daslNDUDNVIHOH D UnE-1)-v'D)]
(+9) T OH ¢ D/ IONVH
(88) 4 NOa S g3y
(€v) 91 Woa ¢ radlnv(dtud)l
(L) $0 NOa ¢ fony
(#6) S0 Woa ¢ oy
(L8) L Woa 1 oy
(y)awi], JUdA[OS X 181D 1:66 <I1p
HO HOHN
g 1:66 <1p N gt 11 QUAATOS ‘(9 [ow X) IsATeIRD) ugo. .\ rag-n
009 ‘HO!
€6 (69 THO0V N ‘(e 1) 20 (o ) ovORN \_
6l¢ e (@) CHOOH N\ ‘(9% ToW (7) 9pHIpAYUE droreur SLHN é.\ o
p d (% 10w 1) TET (% 10w §) IOPd 3
d
0€1:0°L8 12 79D 1 € "M “auexoIp (% oW §) JLOFY 0'8:0°C6> 12
LIg 10§ < (Z)/(&) “(96) AMV\/(H g (%100 ) DNVIEED(HIDUAD) JOHN \/\/\.\/5.:
kel
‘Suaquinu proq ayy £q papa1pul Sa.4jons 10f sa1qvy ay3 Suipada.d S1vyd ayj 01 A2fa.4 aSVI|J
IEN| (%) (S)PIPIA Pue (s)10npoid suonIpuo) Qua[ROUTW Y

(panunuol) SANATIVONINY 40 NOLLVZITOAD/NOILYNINVOIAAH "7 19V.L

442



1483

1483

96 (I8) — (€) ST NOA  °A4SIINDUDNVIH(OSHODU (g -)-+T)]
1zeL (69 — (€) ST Woa rAdnv(dtud)]
€r:L8 (90 Tse<  (Oh) 29 AHL fony
€r:L8 (9D €L6<  (S©) € NOOIW fony
11:68 (s 1:66<  (6%) ST Woa fony
€r:L8 (6D 1:66<  (LP) ST Woda oy
1np 1 11p 1 () owrt,  JuRAOS 1sk[eIe)
- . ; N 1:66 < 1p
[ N_ . Jd? o
id-! + o~ . 11 JUAATOS ‘(9 Tou G) IsA[ere)) . .\::i..‘
ugo udo Pz
L)
(LL) HOUg H H AN
(8L) H HOoud oI ud
(L9) H ®HOoud oW ng-u
(€L) H “HOOH oW ng-u
08)  “HO)D*OvA H H 17
L) HOOug H °N 17
| R | x|
HO
N o
&\MHM 47U N ‘(% [ow §) [DnY
A
mToU
Lg6  (S6) <1 u AHL SL
96  (S6) I o0 WOa SL
Sig6  (€6) (0] " WOa SL
¥S:97  (69) S0 u DA v0g

443



95T - 0%:09 (=) 2£0°0 u T YUSIWIINIYLAPOND)ISOIN
95T - 0Z:08 (=) 26T " T YCRINNININ(MG-D)(FOND)ISON]
95T - 01:06 (=) WL'T " T YSINYLIN(G-D)(FOND)ISON]
10€ [SS{87 — (=) 2029 — T YSIWLHOTT:AD
10€ 8¢Sty — (=) @\ u 4 YSIWLHOWSE D
10€ L9:€€ — (=) T — T USINDHOA®:dD
@N@)  swjsuvy (y)d01  duy  x shere)
m W/>,\
) v
. < d-U
C\/zim " 949 (% 10w X) 1581w HN =
o_U
0s:05 (00D 8% u ug
og:oL (00D 8 209 H
8€:z9 (00D ¥ u H
I H+1 (powy duny ¥
dq A (1:1) O%H/2u01208
n N N A\ . e MHN S
[SZS + 1 (% 1ow ¢°0) EONY J\</\
96T - ST:SL €1 209 HCRINNININMEG-D)(PND)SDN
96T - 0%:09 10 209 ALWNYLINMEG-D)(PNDNSLN
10€ SSiSy — €20 u YSINLHOWSE.dD
@NF)  s1psunay \AT_C JO0L dwog, 1sh1eIR)
N M,
n, N . g .
. w { 909D (9 10w 7) 1sA[EIRD) IZE
ko)
‘Suaquinu proq ayy £q papa1pul Sa.4jons 10f sa1qvy ay3 Suipada.d S1vyd ayj 01 A2fa.4 aSVI|J
IEN| (%) (S)PIPIA Pue (s)10npoid suonIpuo) Qua[ROUTW Y

(panunuol) SANATIVONINY 40 NOLLVZITOAD/NOILYNINVOIAAH "7 19V.L

444



9I¢

8I¢

ele

€le

£0€
£0€
9¢¢
9¢¢
9¢¢

(88)
(98)
(S6)

0°0S:0°0S 12 (58)

50°€0°L6 10 (66)

{Lomd
aond
mo
1sKere)

8¢ty
9S¥v

S€:69
0€-0L
0¥:09

&

Y TL 5001 ‘Quozuaq
‘(% 10w 67) SOHdMONTI- (‘YY)
‘(% 10w Q1) H°ODUd

‘(9% 10w §) FIDHD#E(eqP)Pd

4 € M IHL (% 10w ) [DnY

66 ud, N U+ M WO ‘(% [ow ¢) 1sk[ee)
:LC
819} 96 fony - ug ud ud
(S6) ¥T Gromd  ug ud ud
(68) ¥ Gromd i "HDIEgY  H
(96) ¥T qony  ug ud H
(86) St my ug ud H
(S9) ¥T oy ug ud H
(96) ¥ Gromy  ug ud H
(owny — skEed A d
R
|
&/MMV WNDA (% [owr §) Isk[ere)
o
($6) €0 " <) 24}
($6) 80 " o) eg
(—) 280 2001 T JUSIWLINING:dD
(—) €0 2001 T YUSIWDNIULEAD
(=) €0 u T ugnYroNSD)ISOIN

Iy

[Uls)

STHN

91-015

445



mm U pTTl M WOd _OH
Trs [HEN) M\Vz% N (9 10w 001-01) "85V SLHN J>\.\
ud ud
SL P
N i Y+l M NDA uq .
s 105 <p (98) A‘N AN (9 1w 001-01) FAG3Y )\r\ ZOH
SLHN =
ud oy
|89 (€6) Q0
- 0) SN-CT m Y 0€ U “(1:6) O°H/ouoNede _O™
€€s 1L (86) s0g MVV\IV%/ (9% 10w O1) HN=DUNIN) MHN \oJ\/\.\
— () H ‘(9% 10w (7) CONBY ud
SUDA/S13 A ud
%)
08) ¥C S Dy Q0 T
(€9) vT S oy SL ¢
(66) € 4 Dy Q1
9L) vT S oy ug |
(66) € T tgny SL 1
(86) 3 ¢ ‘tony SL 1
(66) € T oy SL 1
(=) ve S oy IN 1
(L6) € T oy Do 1
(—) ve S DWW  NH I
(Yowry x  3skee) q u
Aq
81€ MO W HL (9% Tow ) 1sK[eie) PR =t
AMAWV\/\ YHN =
iy
suaquinu ploq ay1 Kq paipoipui SanidnAls 10f sajqni 2yl Suipada.ad s1pyd ay) 01 42f2.4 2SV|J
IEN| (%) (S)PIPIA Pue (s)10npoid suonIpuo) Qua[ROUTW Y

(panunuol) SANATIVONINY 40 NOLLVZITOAD/NOILYNINVOIAAH "7 19V.L

446



86T

80¢

L1g

ws

S6: = @)/ ($6)

(—) 891 u — — T 1onvdéng-)("H%Dud-7)
(—) 891 u — — ¢ Dnvdeud
(¥9) (43 M 9 RECINAA Dnvdeud
(€L) 8¥ u — — ¢ figny
(1L) ovl u — — T figny
(08) 8¥ u — — ¢ fony
(L9) 9 xngar  p NOYCHD)OH ¢ fony
(¥9) (43 M ¥ NO'(CHDJOH ¢ fony
(L9) 9 xngar ¢ Adq ¢ fony
(29) (43 M 14 Adq ¢ fony
(€8) 8 xngar  — — T fony
(28) ovl u — — T fony
(L) 1 u — — ¢ oy
(19) 9 M — — T oy
L) 14 M — — T my
(ouwry duy & QAIPPY X 1sk[ere)

H DA “(% [ow «) aAnIppe

.. N EIH9D-u :
SI:68Ip S (9 1o x) 1sK[eIR)

S6'S (29) 12 H T
$6:9 08) 4 Lo
0s:08 (1) € H I
S19/SUD.AY (y) sy, qA U

1:91 4P (08)

1:08 <Ip (26)

S4.LO

H
N

. C\/l

LRIt aclete)
‘(9 10w 7) A(SINLIHOWST:.dD

xngar ‘gHL ‘(ba 1) HOOY
(% 10w 01) Addd
‘(9% 10w ¢) YIDPI(HED- W]

U ¢ ‘M dueXOIp (% [oW §) JLOZY
‘(9 Tow ¢) DNV JUng-)("HoDUd-7)

[ Rrad it Nelel
(% 10w 001-01) A48V

NESES
CHN
sa10_ .\~ AN
id-u

T
THN =

[4le)

447



Aquo @8y T
Aquo Iy 09 <0
I n+1 x

Sie I + 481 M WOQ ‘(b2 ¥) Fagsy
|
S4.L0
SN id-!
N1t P
0rs 0°S1:0°68 1 (0L) 1 9U01IE (9 [OwW O7) EFONBY ¢'8:¢'16 10 ==
. SINHN \/W
ud ud
TEI=IG9) T+ 1 209 HOd™t
s1, ST ‘(ume 1) €0 “(ba 1) oVORN
e1c  m N \ + 1 N N\ _ug ‘(9 10w () 9pHpAYUE dro[ew \/\/\.\/ ug
C\/> Q\{ : n SLHN =
ud (% 10w 1) §TT (% 10w &) 1OPd a
o
(69 "HPDIN-¥ H
(68)  TH°DON-¥ H
(8) YHODIDb H
(€9) ud H
(T S*H"DT H
€D} W H Nmo//
(89) H NO R U1 5081 SHO ‘MIN \ €
. I
s (L9) OW  H SN (9% 10w §) ((4dd)pd v H
(s®) ) . N
I H
(0] \N \
A A d o |
612l
‘Suaquinu proq ayi £q papa1pul Sa.4njongs 10f sa1qoy ayy Suipada.d S1vYd ayj 01 A2fa.4 aSVI|J
RN | (9%) (S)PIAIA Pue (s)10npoig suonIpuo) Qua[[eouTy

(panunuo)) SANATIVONINY 40 NOLLVZITOAD/NOILYNINVOIAAH "dZ 419V.L

&

448



€le

¢

¢
86¢

&

7689 (08) 0zl fONV - 0g:0L ud
9€:%9 (68) T WGLomd  og0L ud
7689 ((39] T My 0g0L ud
£PiLS (6L) T Wromd  geig9  EHHOD-uU
Msosupy I (WownL  IsAEEd  pIp A
ug
n o ud N WNDA (9% [ow ¢) 1sK[EIR)

111 =@/ (08)

oSt 9D (% 10w 7)

YASINLINWS[(N(g-D))(FRND)ISTN]

N
H
(S8)  USIL)HOPNU(NSD)ISTOIN
(S8) YSINLHOTTSdD
1sk1RIRD)
H
N

£88)  S6'S ¥ wg ng-u
(s6) cLgc — w1 MU
@)@ dwep up ¥

A,

H
N

9a%D ‘(% 1ow ¢—1) 1sK[ere)

9a°D (% 10w 7) ASINLIHOUTSdD

915
NI “u
HN Z* o
siy
d
N Syu
Nng. LS
St

449



ZON ©ON
1
M NDA (% [ow ¢) aanippe
+ OJ\ NH ‘(9 10w ©) D(DNY OJ\ NH
N NH
S
ud ud .\
=
ud Ud
Em 4 gg ‘M ‘duexorp
=g ¢ X ‘ Sy ¢ ud_ - ud
LIE Li1 = s1/suv4y (z6) (% 10W €) JLO3V (% [ow ) =
ud Z4DHN -
DNVdAng-)("H°Oud-0)
ud
025
LIE (88) € S 1OnVd«ng-N(*HDud-7) oo
949 (8L) T 0 q6c1 290
549 (26) T S B6CTI 290
LIE (s6) € S 1DnVding-N('H°Dud-7)  7ad
LIE 6) € S 1DOnvdeng-N(*H°DQud-7)  2og
() swy,  x 1sAere) d
M 11 ‘QueX0Ip
N % tow ) 5103 Z
MHN é
ud ‘(9 Tow ) 15 eIe) ud ud
ud
815
N\,
\ H
ud N o . .
hS (08) /ﬁ < 19 U NIA (% [ow ¢) £ONY Ud N
A T
© © O\yo
915
‘Suaquinu proq ayj £q papa1pul Sa.mjongs 10f s21qvy ay3 Suipada.d S1vyd ayj 01 A2fa.4 SV
IEN| (%) (S)PIPIA Pue (s)10npoid suonIpuo) Qua[ROUTW Y

(panunuo)) SANATIVONINY 40 NOLLVZITOAD/NOILYNINVOIAAH "7 19V.L

450



FE=T/I(0L) M+ 1

409 U WO (% [ow §) 94d3Y

(449 ‘(9% 10w ¢) DNV (D)
m_IcU.: m_IcUyr
OSdL OSHL
Y 81 M (I:]) OH/ouolde
e W N SCONE (9 Tow 0T) CONBY
N OSdIL N \OSdIL
H H
1:0s< 01 (001) 4 94d5V 1d1
— 'y (00D T 94988V 1d1
— gz (oD ¥T JLOSY 1d1
IL 91T (001) T 943V (*HODud-0)di(ng-1)
— 'y (00D ¥T vq43v  (YHODud-0)dUng-1)
— s (oon T ovosy  (YHPDud-0)de(nd-1)
— Ty (001) T YOIDSY  (YHODUd-0)di(ng-1)
— 1:8°¢  (001) ¥T %4988y ("H°Dud-0)dungd-1)
— Iy (001 T JLO3Y  ("HODud-0)d4(ng-1)
O I I+1 (WAWLL  9ADIppY 1

ud
ud
0
%Iz:
Noz\%lHlyzm y
Vi
EU
EIHoD-u OSHdL
| OSdIL

451



“apiure [£s01- oy) se paje[ost sea Jonpoid dy, ,
‘pautodar jou sem uoneIn3yuod AN[osqe YL, 5

“1onpouid pajeuasorpAy ayy se paje[ost sem jonpod oy,
UONoLaI AY) 0) PIpPe Sem (9, [ow ()]) CHNNG-/ ,
“(MIAN) %S6< SeMm UOISIOAUOD AT, ,

-o1oydsoune TN U I9pun pajonpuod sem UONILAI AL, ,
“210ydsounE 11e U I9pUN pajonpuod SeM UONOEaI A, ,

*pasn sem UonN[Ip Aqno( ,,

SIg9)-u

0D'HODEAD€ =¥ ~OSdIL

U 8t M “(1:6) OFH/AuOR0E

453 (16) . -
(% 10w 0S) *ON3V LOSdIL
€IH9Y-u
€191 WOSdIL , HD
ODPHYOMO-€ = ¥ OSdIL
4 8 1 (1:6) OYH/Pu00E
413 (¥6) LOSdIL (% 10w 0g) EONBY
(0]
02y
‘Suaquinu proq ayy £q papa1pul Sa.4jons 10f sa1qvy ay3 Suipada.d S1vyd ayj 01 A2fa.4 aSVI|J
IEN| (%) (S)PIPIA Pue (s)10npoid suonIpuo) Qua[ROUTW Y

(panunuol) SANATIVONINY 40 NOLLVZITOAD/NOILYNINVOIAAH "7 19V.L

452



H D
ozl YHODIO-T N P € Jeau
%43 001 ud ‘(9 Tow ¢1) E(ng-u0)d ZHN
(o) dwr, A D (% 10w ) F(*udd)Pd _—
A
o
o_U
A
H
(98) oW  ud N 2! P € 5021 Teau
(%43 (98) H ud ‘(9 Tow 1) H(ng-u0)d N
(L) H °N ‘(9 Tow ¢) *(*ydd)pd
I — Pz
2 B 1l Rl
LT _U
ug
N . . UgHN
pes s <001 “TING “(% 10w §) *(EUdd)Pd é%
D
sJod (%) (S)PIOIX PUE ($)10npoIg SuonIpuoD) Quay[EouTIY

SANANTVONINY dINIVILS 40 NOILVZITOAD/NOILVNINVOIYdAH "HZ 414V L

&

453



08L:0TT  (L9) 8% 0sT1 S POST  dGAd 01 HOug
08z:0TL  (08) 8% 0ST1 S q0€r  GAd 01 HOug
o€zoLL (19 [ 0s1 S BOEL  dNd  OI HOug
08L0ce (T 1 01 14 POEL ug 01 tHOug
HLLOET  (89) 6¢ 0ST ¥ POST °HD> 6 HOug

— (1) 96 0LT 8 JOET ug ¢l "HD-2
cgsLgve  (69) 61 0s1 S POET ug 1 THOH®D
gLl (0L 44 0S1 S €T ug ¢l EIHoD-u
crzesL (T or 0S1 S 20€T ug g1 EIHoD-u
0€TOLL  (89) 81 0ST 8 20€T ug oS "HO-u
08z:0cL (19 ¥ 0S1 S 30€T ug gl "HO-u
00€:00L (29 0¢ 0s1 S 30€T ug g1 "HO-u
cLLsTe  (s6) 81 0LT ¥ POET ug g1 "HO-u
»$°08:6°61  (19) 09 0S1 ¥ POST °HD->  SI HHO-u
01z06L (59 9¢ 0s1 S 20€T ug g1 "HO-u
cgozgeL (06 L1 0ST S qo€T ug g1 "HO-u
0TTO8L  (89) LT 0s1 ¥ q0€T °HD-> I "HO-u
0LToeL  (69) 8% 0S1 S BOET ug g1 "HO-u
01zT06L (8L 8 0ST1 S 20€T ug ¢l "HO-u
srzesL  (LS) 8% 0s1 S 20€T ug L "HO-u
0sT0sL  (69) 09 0s1 14 q0€T ug  GI ng-u
c08:661  ($S) [ 0s1 S POEL ug ¢l ng-u
00z:008  (0L) [ 0S1 S 20T ug b1 id-u

10 (powry, ()dway & IshER) A x A

box
A
cee /_\ 9a%D (% 10w «) 1k [ere) CHNZ A N
UHN 01-¢
‘Suaquinu ploq ay1 £q paipaipul Sa4nIoNgs 40f sa1qoy ay1 Suipada.d 1uvyd ayj 01 42fa.4 ISVI]J
s (%) (S)PIRIX pue (s)1onpoid suonIpuo) aurury UV

SANANTY d1dINIS 40 NOLLVNINVOIAJAH HAILDATASOLLNVNY V¢ 314V,

454



9Cl

0°€:0'L8 09 QUOIAX-u JIO  AIEL 0
SPI6S8 09 SHED  JLO  9I€T 0¢
— 09 auexolp  JIO JIEL S
— 09 SHED 31O JIer S1
S'61:5°08 09 auexolp  JIO AIEL S
0LT0E8 09 SHED  JLO Q€T SI
SLTSTL 08 auexop  94sy  AIEL S
S9TsEL 08 auexolp  YQ[D  AIEL S
0610718 08 auexolp  JIO AIEL S
S9TSEL 08 ouexolp  9%4d AIEL I
— 08 auexolp  SIO  AIEL S
0°LT0EL 08 ouexolp  vqg AIEL Sl
0°LT0EL 09 AHL JLO OIEL 9
0°€€:0°L9 09 NOOIN  JIO QIEL 9
— 09 CONPIN JIO QIEL 9
09T:07L 09 auexolp  JIO QIEL 9
0°€TO'LL 09 SHED  JLO 91T 9
— 09 OSINd  JI1O 1€l 9
0°T€:0'69 09 HOPN  JIO dI€r 9
0°1€:0'69 09 auexolp  %qs LT 9
g™ (,) dwag, JUIA[OS A T X
m_moUéJ\ Y 8 JuoAJOS
o ‘(9% 10w ¢) A3V

F

NN

(% 10w 6'7) UDNV)T

{
(6]
Lo

bo x

EIH9Y-u N

455



gzreLs (0o

0cl QuaTAX-uI AMET 09

188 (001) 001 QURIAX-UW IET 09
S'e1:698 (0o1) (4 QURIAX-W IET 0¢
Se1698 (001) 001 QURIAX-UW IET 0¢
0°€l:0'L8 (8¢) 09 QURIAX-W IET 0¢
0°SI:0°¢8 o) 09 QURIAX-UW BIET 0¢
SIS () 09 SHLD eIEL  0f
0CT:0'8L o) 09 ouexorp peel Sl
0STOSL ¢ 09 SHLD pPeer  SI
SOr6eS o) 09 ouexorp R4 Sl
— PG 09 SHLD aTEL S
ST 8L o) 09 ouexorp BIET S
091:0%8  4(—) 09 SHLD eIel Gl
pac] (o) duwroy, JUIA[OS T X
M_EoUiJ\ 4 8f JUSA[OS H ba x
9zl N_ o (% 10w 6) 3103V ﬁz/No N
ﬁ /\\ (% 10w ') L(DNY)T NOIN
NN %
‘Suaquinu ploq ay1 £q paipaipul Sa4nIoNgs 40f sa1qoy ay1 Suipada.d 1uvyd ayj 01 42fa.4 ISVI]J
] (%) (S)PIPIX PUE (s)19npoid suonIpuo) aurury auay[y

(panunuol) SANANTY d1dINIS 40 NOLLVNINVOIAAH HALLOATASOLINVNY V¢ 214V,

456



‘paniodar jou sem plaIk Ay, ,

‘pariodar jou sem uoneIn3yuod Anjosqe AL, ,

cTIgLs (9L AN TEHOID-u
CErg9s  (€8) AN LTHBD-u
0€roL8  (18)  'HDA+  fIHOD-u A
SYIigss  (08) ud  f'HOO-U /\ U 8% ‘5001 QuaAX-¢ m b2 09
011068 (68) ng- HHoD-u N /Wo ‘(% 10w 6) JLO3Y A! /\o N
0TI088  (98) AR e ﬁ N (% 10w §'7) YDV PIET N
0 N B B Nm
N_\wU

€L (SL) 8t 0ST S POET

— 96 0LT 8  20€I

19 (oury, () dwoy x Iskee)

; bagy
SIH9)-u ‘HN Ud

H
J\z /jé Q%D (% Tows x) 15keIe) /_\ LSRN

457



0S1:068  (T6)  d€E€T PHODRD

081:078  (¢6)  ®BEET PHODRD
cLgee (1L reL YHODID-t
gTigL8 (0L dggl YHODID-t
Ser:go8 (L8 EEEI YHODID-t
§6:506  (9) pel ud
So1:s68  (1S)  d€€l ud
Spligeg (5L eEEl ud
I 1 Iy
Y 0F ‘oSL BHLD
YdHN Iy ~
8€C J\ (9% 10w 7) S3LO)EUNDPN)(DPd] CHNUd Y
N_\xU
08:026  (S9)  SOHIDAS-NE--(S)
01088 (LL) SOHdDAS-(S)
cerg98  (08) 3¢e1
0€roL8  (0S) JEET
So1:s68  (8) OEET
0L1:0€8  (00) PEET
0LcoeL  (SD RIYy |
sozsoL () qeeT
Sgsrsys  (08) BEET
° 1 4 Y0¥ oSL BHD q
8¢€T (9% 10w 7) CYLO)NEUNDAIN(DPd] CHNUd
H A
YdHN
0S1:0¢8  (sL) 81 001 e “(94 [OW 7) bog
veT oS08 (€6) L 08 UdHN_ _4d YGLO)(OTH(NDPNIPA(YNIE-(¥)] THNUd i
1 () oy, (o) dwray, H
8D
‘SuaquInu ploq ay1 £q paipaipul Sa4nIoNgs 40f sa1qoy ay1 Suipada.d 1uvyd ayj 01 42fa.4 aSVI]J
IEN| (%) (S)PIAIA Ppue (s)10npold suonIpuo) uruy uary

SANAIY TANIA 40 NOILVNIANVOIAAH HALLDOATASOILNVNY "d¢ 14V,

458



‘pariodar Jou sem uoneIN3yuod Anjosqe AL, ,

(34

1€C

»S81:S 1819 (9€)

4 8% 508 ‘duexorp

o_\m ‘(% 10w 0S) HOJL ‘(% 0w 01) SET
e (9 10w §) AEIDIT0IPd

081:0T8  (66) 9¢ oSt IAyydeu-g

§'6:506  (08) [ u YHODRD+

o) (y)owry, dwog 1y

UdHN, 1V HO
j (% 10w O 1) [CGLOIPA(AVNIF-())]

oszosL (T PEL 1Apydeu-g-QoN-9
SoTis6L  (6L)  d€ET  [Apydeu-g-OdN-9
S8T:SIL  (98)  eEEl  [Apydeu-z-OdN-9
06T:01L  (18) PEL [Apydeu-g
07€089  (T8)  d€€T [Apydeu-g
0ve099  (L6)  BEET [Apydeu-g
SPECS9  (68) PEL [Apydeu-
S6T:S0L  ($8)  IEET [Apydeu-g
$9¢:6e9  (68)  BEETL [Apydeu-
08:026 (0L PEL PHODO0N-+
0€r0L8  (s8)  d€ET YHODO0N-+
01068 (s8)  ®BEET PHODO0N-+
¢Lsze (T PEL PHODMD

bag

SINHNUd
A

Ty

SHNUd v

{

[ate}

459



0€coLy  (1¢)  ddad-(§'s) bop
08%:07S  (#8)  dOIA-(S'S) Y TL M SHED (% 10w §) T
8¢ Sorices (660  AVNIF-QY) (9% 10w ¢°7) ID(IATE)Pd] CHNUd
) 1 UdHN
%
SUTH68'8S  0:0:6L:1C  (96)  Joydwes[kieoeoronyn-q ¢
SLLYSTTS  0:0:T8:81  (89)  Joydwedjkieororonyi-a |
SLLYSTTS  9Useiery  (+9) PIOE 21qI00se-T |
SLSYISTIS  pe6eiLT0 (06 poe ouoydweds-q |
67905 6TLE0ET  (99) proeduener-a |
I87:6'1S  9TLYIT9  (16) aupnsiy-1 |
P S8oriSIes  6Tle9ey  (T6) ourord-1 |
Al \J\/\/\ + 11 AVIIVIVT AT aAmIppY
k|
IR NP T T P 0€ ‘o8- ‘Quozuaq
oV (% 1o €) IVHF H
N d . N
9LT =¥ I + |G NN (9 [ou ¢) dAnIppe
u = P . u
( (9 10w 7) dE(ng-) (
‘(9 Towr £°0) LoraR)IN
0CTI1:088  ,9ESIEL (62) HD
0'1T:06L  TT8YOE (o) o
I nm/a  m+u+1 z
m d e YV WS ol
P 0€ ‘o8~ ‘duazuaq
. (9 1ow ¢) [vag ¢ bag
9Lt . 1l \< L O NG (% 10W €) VAL m u NF
(% 10w 7) 9€1 7
‘(9 Tow £°0) L(oraR)IN
e}
‘SuaquInu ploq ay1 £q paipaipul Sa4nIoNgs 40f sa1qoy ay1 Suipada.d 1uvyd ayj 01 42fa.4 aSVI]J
RIEN (%) (S)PIALA Pue (s)1onpoig SuONIPuOD) aurury auaIq

SANAIJ-¢‘T 40 NOLLVNINVOIAAH FALLDITASOLLNVYNH "D¢ 914V L

460



“papodar Jou sem UONEINSYUOD AIN[OSqE A, ¢

‘PAULIOJ OS[E AIOM SIQWOSI IYIQ) ,

8¢

[4:1

8¢

40°0T:0°08 (22

MSHED (9 Tow 1) 8ET
(9 1o ¢) ID(IA1®)Pd]

YdHN
STsLe  (€8) 0Tt I s 'HDOO|Y
sTsLe (€L oct nm s YHODRD
0L0¢6  (8L) 0Tt mn s YHODIN-¥
05056 (69) 0Tt mn s YHODIN-T
0096 (€9) 0Tt n s ud
SSsre  (L8) 0Tt mn s ud
0ST0SL  (#6) [ [ ud
Srigse (19 L S ud
n (youwry £ X 1y
uSHLD (9 [ow &) §ET
‘(9 1ow x) ID(IAE)Pd]
IVHN

SPhigss 19 (69)

UdHN"

Y TL M SHLD (% 10w §) LET
‘(9 Tow ¢°7) UID(IATE)Pd]

SHNUd

CHNIY

CHNuUd

461



&

001:006 (09 1:6 €0 3op1 o ¢t
C'CiCY6 (¥6) 1:6 ¢ Sopr I Tl
0'8:0'C6 (€9) 0:1 ¢ Sopr SRR
C'CiCr6 (S6) 1:6 ¢ Sopr I S
0€r:oLs  (S8) 4 € Sopr I S
011:068  (€9) 4 ¢ Sopr AT
— (0) 4 (SIS (|14 [SATENS
oL1:0e8  (€9) 4 (SR 14! [SATENS
0r€:099  (S9) 4 S qI€r AT
¢eeic99 (1D 4 S 19¢ SRR
o€zoLL (9D 4 S 092 [SATENS
— (69) 4 S 6ST SRR
g HOW/HDA 2 1 £ x
box
481 .08 ‘HOYA/HOA W +0 THN
43 = ‘(% low 2) N
(9 1ow O {1D(@OD)u] A
UdHN o
08026 (€L HOug
001:006  (8L) EIH9D-u
08:076  (66) THOHOHO-TAoreyyd-N
cLgte (28 CHO'HOOL
001:006  (S8) CHO'HOOS4L
I A
a
\J\ Y61 608 ‘(1:6) HOYA/HOA W +'0 THN bazy
zse HN (95 Low €) BopT /./\m
(9% 10w 1) “[1D(@od)udl 09N
0N
1 _\mU
‘Stoquinu ppoq ayj 0} Suipuodsa.iod Sanonas pundiy ayi 10f sa1qi 2yp Suipada.d g 1upyD) 0} 43[4 20|
AN | (%) (S)PIALA Pue (s)1onpoid suonIpuo) sury WY

SANATTV 40 NOILVNINVOJdAH HAILDITISOILNVNYH "d¢ 41dV.],

462



1s¢

15¢

) 0LT:0€8 (Tn auexoIp 94d8y  PTHI-(S) 01
() 0°02:0°08 (02) auexolp  94qs3y  PTHI-(S) 01
@) 0'8T:0CL (38} auexorp JLOSY  d1p1-() 01
@) 0°STOSL (S) auexorp JLOSY  PTrI-() 01
# JUOA[OS X8V 1 x
. ud ‘R4 aur Jco\w_om
§\ (9 [ow §) XBY
ZQOHN (% 1ow §°7) [C(1onV) 1]

0L0€6  (¥8) 001 pydeu-|

011:068 (08 0L 1Ajoput-g

¢9:ce6  (96) 08 YHOOHOHOOH ¥

¢8S16 () 001 YHODRAD

011068 (¥h) 001 YHODOV -1

06:016  (€h) 001 YHODO OVt

011:068 (28 08 YHODOH-¥

06066 (€8) 08 YHODSON-F

09:076  (88) 08 YHODOW-+

08:026  (€L) 0L YHODI-+

06056  (9L) 08 YHODIg-1

09:0%6 (L) 08 YHOD1g-¢

09:0%6  (9L) 08 YHODID-t

09:076  (¥9) 08 YHODID-€

S (8L) 08 YHODA+

S9:ce6  (S8) 08 YHODON-F

gesre  (08) 08 YHODIN-¢

s (S8) 08 YHODPN-T

SIS TR (7)) 08 ud

I (,) dwog, 1y

IVHN

(1:6) HOYA/d0A N +0
(% 1o ¢) S0pL
‘(9 1ow 1) I1D(@od)udl

Vi

bazy

463



‘s1sA[eue DO Aq pauruLIalop sem PIAIA oY Y g4 SeM W) UOT)ORAI Y], ,

0°L:0°€6 (98) T 2qD YHODUd-T
$'6:5°06 (08) 32 2qD PHOD1d-1-T
0+1:0'98 () 8% 29D FHODDIN-SE
0%:0'96 () 32 2qD fHODIN-9'C
STISLY (8) T 29D PHODMD
0+1:0'98 (L6) T 2qD THODIN-F
$'6:5°06 (8) T 2qD THDIN-C
002:0°08 (S8) T 2qD YHODON-¥
SSI:SH8 (66) T 2qD YHODIg-¥
0°01:0°06 (69) T 2qD YHOD1g-C
G'E1:6'98 ((32) T 201], ud
SPIGS (6L) T souw] ud
SSI:SH8 (18) T DY0N ud
091:0+8 (+6) T 2qD £
1 (1) uty, 2! R
11 ‘QuexoIp ba gy
s¢ J\/(_m (9 10w ¢) ¥V THN \/./\_m 3
ZdHN (% 1ow ¢'7) [FIONY A PTHI-($)}] =
91-01 o)
01098 (68) auexoIp g3y PTHI-(S) S
S'61:5°08 »(9€) AHL rag3y  PTHI-(S) 01
0°STOSL (S9) auan[o) 43y PTHI-(S) 01
01098 (1L auexoIp 43y PTHI-(S) 01
SLTSTL (02) auexolp  YINIY  PTHI-(S) 01
S'8I:CI8 (6%) auexolp  YQID3Y  PTHI(S) 01
JUIA[OS X3y T X
U ‘M “JUQA[OS bax
zse J\/\& (9 Towr §) X3y 2907HN X, i
Z49OHN (% 10w ¢'7) [(1DnV) T 05
‘Stoquinu ppoq ayj 0} Suipuodsa.iod Sanonas pundiy ayi 10f sa1qi 2yp Suipada.d g 1upyD) 0} 43[4 20|
sjod (%) (S)PIRIX pue (s)1onpoid suonipuo) aurury aud| Y

(panunuol) SANATTY 40 NOLLVNIAVOIAAH FAILOATASOLLNYNY ‘(¢ 419V,



8L 0Le0€y  (99) L 0s 0 g0 P9vL

8L Sersys (Lo [ 0 S0 S0 91
8L 0zro8s  (19) [ 0 4 S0 qovr
8L 01069 (18) [ SL S0 S0 qovr
8L oszosL  (18) [ 0 S0 S0 qovr
8L 00008 (T [ u S0 S0 qovt
8L Spegs9  (9L) [ 0 o S0 qovr
8L ssLsye (@ L 0S 0 S0 qovT
9S cgocigey () 96 09 4 SO0 q0vI
9hS 08081 (LD 96 09 4 SO0 'YL
IS () owny, (o) dwog, « x 1

UdHN QUAZURq
% ,Aﬁﬁoeavmﬁpﬁzzéz_ Nmzi
@3&%:0@5

0S1:068 (M) A6ET 509 “duazuaq

9bS SYrgsL () eeel 4 n_mz\ﬁQ ‘(9 Tow 60°0) (12D CHNUd
hte] 1
07096 (2 T
SSISy8 (LD 1 4 7L oSL Quazuaq
8L S8TSIL (L) 0 1 mmz\% ‘(9% 10w x) A[S(E(LNN)DNI CHNUd
] x (9% 10w 1) [(ANTHII-(N)IDAT]

sTsLe (2o SL 4

011:068  (Sh) SL I YdHN Y g/ ‘ouazuaq
8L SrzgeL (T 0 0 % (9% 10w X) J[AE(COINN)DNI CHNUd
R (o) dwoy, x ‘(9 1o 1) Y[(YNIF-(SNIDI]

Lo}

“SL2qUINU ploq Y1 £q pa1pa1pul SaINAIS 40f Sa|qvy ay1 Suipadaad Lvyd 2y 01 4[24 aSVI]J

RIEN (%) (S)PIALX pue (s)1onpoid suonIpuo) aunury auayly

SANANTY AANIVILS 40 NOILVNINVOIAAH HALLDATASOILNVNY "H¢ 19V L

465



S'Li6sTe (90 6L U Tl ‘0L (% 10w 1) SANH3 et
6L 06066 (@ eepl (% 10w ¢°0) YIDUF0D)]
RE] 1sk1erRD N (95 Tow 1) 15KTRIRD N
H

01096 (S8) 4! 0L SAWHM 1 qaivr YHOONgy T
0€:0L6 (61 4! 0L SAWHM 1 PIFI  fHPDLIN-GE T
Srisse  (LL) 41 001 SAWHM 1 PIVI HOOMODY T
01:066  (SL) or 001 SAWHY S0 PPI  "HPDOW-v T
09:076 (96 or 0L SAWHM S0 PIFI  "H°DOW-+ T
07:086 (16 4 0L SAWHM 1 PIFI THOOIgy T
¢1:686  (06) 4! 0L SAWHM S0 aTPL  THPDDINSE Tl
¢'e696  (9%) 41 0L SAWHM S0 TP THPDLINSE Tl
07086 (L) 4! 0L SAWHM S0 qawl  SHODWIN-S'E T
1686 (86) 4! 0L IAXHNY €0 PIFI  fHODWN-G'e T
07:086 (19 4 0L IEXHNY €0 qaipl  SHODWIN-S'E T
¢Iecg9  (9) 4! 0L suou ¢ qaipr  SHODWIN-S'E T
07:086  (€9) 41 oL SAWHY S0 qaipl  fHODWIN-S'E T
0566 (61) 4! 0L — <0 eIpT  THOOW-S'E T

I (y)owry (,)dwoj, aseg s 15K1e3RD) 1y X

(ba x)
(9 Tow () aseq
6L IVHN (% 1ow §) DUFODMI CHNYY
(9 Tow A7) 1sK1E18D)
D
‘SuaquInu ploq ay1 £q paipaipul Sa4nIoNgs 40f sa1qoy ay1 Suipada.d 1uvyd ayj 01 42fa.4 aSVI]J
S (%) ($)PIRLA Pue (s)1onpoid suonpuo) suruy QUMY

(ponuyuo)) SANHMTY AANIVILS 40 NOLLVNINVOIAAH FALLOHTASOLLNVNY “H¢ 414V,

466



6L S0:5°66 2 (06) \Q
N
H
0
NOW
6L 0'1:066 1 (¥8)
N (0]
H
$6:6°06  0°SI:0°S8 'L (#€) dVNIF-(S)
— S01:668  Auox  (0S)  dAHAII-OPN-(¥)
SLST6  SLIST8 A (98] JINAHAIE- ()
me 110 i I+I 1
CHN
0 o
4
L¥S I 1 _E\Fz
H

YTl %001 (% 10w 7) SANHY
(9% 10w 1) YDUF0D)I
(% 1ow 7) d1p1

U ZI %001 (% 10w 7) SANH
‘(9 1ow 1) [DYHOD)T]
(% Tow 7) 911

U TL ‘5001 “duanioy
(9% 10w ¢°0) I1(10)1]

THN

(baz1)

HN” W ~

THN
T

ud

baz

N

i)

467



0°LE0€9 I 09 N
09€:0+9 SIl u SN

6£€ STESLY 9 001 H
1 (ouwy dwoy Yy

07089 (LL) 44 oL SPTL O
09¢:0%9  (66)  SLO 001 eppl 9N
S8'GESITY  (26) L 09 eppl 9N
76€9%9  (SL) o 0S eppl 9N

— (€1) [%4 08 SvI  H

v 0vc09L  (66) 91 001 el H
cresL  (16) (94 oL el H

1 () oy, (,)dwoy IsAErR) ¥
09707 (S6) S u o SN
09707 (86) 1 u 6€ °IN

I8 0°6F0 1S (66) 61 09 o H
005005 (86) ST 09 66 H

el (y) oy, (,) duray, 141D

SIP68s  (96) 0Tl u JSStT
SeTe9L  (g6) 44 09 psst
06v:0'1S (96 €T 09 qsst

48 SEEC99  (+6) 9L 09 esgl
o1 () oy, (o) dwoy, Iskere)

H
I Z
9@’ (% 10w €) 9¥1
o
A
H
N
9a%D (% 10w ) 18&eIR)
N
R
N
9% “(9 1ow ) 154 eIe) wN TN
. ¥y
A
h\mo
W
/G 199D (9 [ow ) keI OWHN" N
§e)

‘Suaquinu proq ayy £q papa1pul Sa.4jons 10f sa1qvy ay3 Suipada.d S1vyd ayj 01 A2fa.4 aSVI|J

sjoy

(%) (S)PIRIX pue (sponpoid

SUONIPUOD) Quay[EOUTIIY

SANANTVONIAY 40 NOILVZITOAD/NOILVNINVOIAAH HAILDATASOLLNVNYH 'V{ 14V L

468



8¢¢€

43

STHSLS — 209 AUPT W T
0€TOLL 98 209 a1 W T
G'91:6°¢8 1T u qur N T
S'8TSIL 768 209 eyl 9N T
S'6T:$0L 8’1 OF eyl 9N T
S'6T:0L 90 u eyl 9N T
787916 9¢ 209 qwr H T
0'SH0°SS 99 209 eyl H ¢
STOYSL0S — 209 AUPT W |
SIH:6'8S — u qr W 1
0'7€:099 yee u eyl OGN |
0'85:0°TH — u dUPT  H 1
S'LISTS 6'C 209 qwr  H 1
G'1€:6'89 ¥'8C 209 eyl H
0LTOEL 9T u eyl H o
1 W A0L  dwy, ashered ¥ u
08¢0y (S6) (SIS I PL AN
SyeEgcy  (S6) SH0 ge avvl PN
SPICss  (S6) SIS Ll I H
01098 (68) 71 € arbl  H
1 (y) Quuig, X 1sK1eIRD) A

1,

ZT

9% (% 10w €-9°0) 1K)

19q9D (9 [ow ) 1sKere)

469



m 8ALD (% 10w -6°0)
Lgg " USWIINUT(AHD)(PPNDNISTOIN
(S~
|
S'I¥6°8S — u @ ws [Apuowoau-(+)  JN ¢
0'8L:0°TT 8 u @ A Agpuwiuoyd-(-) oW T
SSESHY — u @ 01 Kpuow-(-) o [
SILIS'8T 6 u @ X Kpuow-(-) o [
0'89:0'C€ — u (s 1 [Aguowoau-(+) N |
0°T€:0'89 8¢ u sy A [Aguowoau-(+) N |
0'81:0'C8 — o0€= @ ws [Apuowoau-(+) AN |
0€TOLL — o0 @ ws [Aguowoau-(+) N |
SYTSSL — u @ ws [Aguowoau-(+) N |
S'61:5°08 — 07— (S PN [Aguowoau-(+) N |
078081 — u @ A Kgpuwwiueyd-(-)  H T
SP8:SST — u @ X Kpuow-(-)  H |
S¥9:6°6€ — u (s 1 [Apuowoau-(+)  H |
S9TSEL 14 u Sy A [Apuowoau-(+)  H |
01706 — o0 @ ws [Apuowosu-(+)  H T
0+T:09L 9 u @ ws [Apuowoau-(+)  H T
S'61:5°08 w u (sy) ws [Apuowosu-(+)  H |
0'81:0'C8 11 o0 (S PN [Apuowoau-(+)  H |
STTS'LL €6 u () PN [Apuowoau-(+)  H |
0°T€:0'89 — u s vl [Apuowosu-(+)  H |
1 (- 0L duy, ug R O B
H 8Ly ¢ — "
N atd ‘(% 10w g=6°0) .
LEE B YUSINLHOW T MEHD)(FINED)ISLOIN THN JA%
A A 4 9
d 8-
‘Suaquinu proq ayy £q papa1pul Sa.4jons 10f sa1qvy ay3 Suipada.d S1vyd ayj 01 A2fa.4 aSVI|J
RIEN (%) (S)PIALX Pue (s)1onpoig suonpuo) Quay[eOUTY

(ponuyuo)) SANINTVONIANY 40 NOILVZITOAD/NOILYNINVOIAAH HALLOITASOLINVNY "V 419V,

470



0°01:006 € SL 8L  H W T

STICLY 01 09 a8l H PN T

SLIGTS 81 09 eyl  H N €

$'9:6°€6 6 09 8L H W I

S'8:6°16 Tl 09 a8l H AN 1

011:0°68 S1 09 egpl  H N I

S'S6T6 [4SY 0€¢ egpl  H N I

[SSES 0¢ 09 BpL W H I

S'8I:CI8 8¢ 09 a8l N H 1

0°02:0°08 9¢ 09 egpl 9N H I

$'6:5°06 8 09 I H H I

SE1:698 S 09 gl H H I

[SSES 01 09 egpl H H I

P (@ouny ()dunp IsAEwd N W U

! 9Q°D ‘ouay[eoUIY T
N QD (% 10w 01) STH™D B
. (9 Tow §) S[ASINDNIA Nm:z\é/\
( 1A (9 1o 6) Isk[eIe) | i
N

STSLS 4 " © ws Ifpuow-(-) - SN T
0LLOET - oW A Kpuwowiduoyd-() o 1
0°L80ET — o0€~ (&) wg Apuow-(-) o [
S'08:'61 — 0 (&) wg Kpuow-(-) o |
§9L:G €T 78 M (&) wg Kpuow-(-) o |
0°0L:0°0€ — u @ 07 [Apuowodu-(+) AN |
0°0€:0°0L 1T M @) A [Apuowodu-(+) AN |
0E0'LS — " @ ®1 [Auowodu-(+) AN |
0°08:0°0C — u @ ws Kpuow-(-)  H [
098071 — 0 (&) wg Kpuow-(-)  H [
0°18:0°61 €€ u (§) wg Kpuow-(-)  H |
0°ST:0SL — " @) A [Apuowodu-(+)  H [
STTSLL €€ M (&) wg [Apuowoau-(+)  H [
SPE16°S9 — u @@ eI [Apuowodu-(+)  H [
1 (- doL  duy u] & d U

471



- (oon) [4Q! 001 0l dAd °N ¢
0'6:0'T6 (00D € 001 0r W SN ¢
oeroLs (0L 8 oL S SN AN I
0'81:0C8 (001 4 001 0l W H I
o1 (Woury (o) dway x P2 B
A
X ey
081 1g5QD (% 10w x) 85T NNEZJAT%\
“ o I
!
WSYTSSL  2(66) ¥ S8 0c N T
WSYTSSL o(16) g S8 01 SN ¢
WSTEES99 (6L YT gel or H ¢
001:006  p(S6) T SIT 0T W 1
001006 »(8L) 8y ST1 0l SN 1
001:006  (16) 81 ST1 01 SN 1
2061018 H(€€) TL sel 0c H 1
» (@oawry ()dwey x  d w
H 8pL)) ¢
. N HLO ‘(9% 10w X) P(SNDIZ B
0LT ﬁ ‘(% 1ow x1°1) 16H1 NIZ\JAT/V/\
A A 4 9
k!
8¢5
‘Suaquinu proq ayy £q papa1pul Sa.4jons 10f sa1qvy ay3 Suipada.d S1vyd ayj 01 A2fa.4 aSVI|J
sy (%) (S)PIRIX pue (s)1onpoid suonipuoy SuayeOUTIY

(ponuyuo)) SANINTVONIANY 40 NOILVZITOAD/NOILYNINVOIAAH HALLOITASOLINVNY "V 419V,

472



LLrees (80 9 09 S ST H SN T
oer:oLs  (SL) 9 09 S q0ST  H SN T
SSrisss (o) 9 09 S ST H N T
SI'LY:S8TS  (gh) 9 09 S 0T H —SCHO)- 1
06£019  (28) 9 09 S q0sT  H —SCHO)- 1
sor:ses  (0S) 9 09 S eST  H —SCHD)- I
eLyLes (09 9 09 S 20SI  H NI
¥or9es  (SE) 0T u S 2SI H NI
00r:009  (€6) 9 09 S QST H N I
01:06S  (86) 0T u S q0ST  H IN I
S6£:609  (L6) 0T u € QST H N I
0'8€:079  (69) 0T u I QST  H NI
0'8€:079  (¥h) 9 09 S e)ST H NI
S6£:609 (19 0T u S ST H AN I
6871 1S (09) 9 09 S 2SI AN H 1
005 (89) 9 09 S q0ST N H 1
TLr8Ts (SO 9 09 S BOST O H 1
L8FEIS  (S9) 9 09 S 2SI H H 1
0095 (98) 9 09 S QST  H H 1
€oriLes () 9 09 S ST H H 1
o (ouny () duwer x sdEe)d oy aou
!
N
8%S 9a%D ‘(% [ow x) 18K ere)
“ .
R

NMEZ%

i

2

01=¢

473



ZT

SLyiSTS  (86) I ud
€l — ®» ¥ H u9Q°D (9% 0w O1) ZST I
) @ouny ¥ N €

d E\mU
— (—) 091 0zt S 21ST SN T
SLEST9  (T6) 09 ozt S qIsT SN T
0Tr08S  (9%) 09 ozl S BIST SN T
syrgsL (19 9¢ 09 € OIST —CCHD)- 1
062:0°TL (001 9¢ 09 € qIst  —(CHD)- 1
¢eeg99  (889) 9¢ 09 € elst  —(CHD)- 1
LG (99) ¥T 09 S d1IST SN T
SrIigss (0L ¥T u S d1ST AN T
00z:008  (2T6) ¥T M S qist SN T
stesLL (LD ¥T u S eIST SN T
0cTo8L (2o 9¢ 09 € OIS H 1
09C0vL  (S6) 9¢ 09 € qIs1 H 1
01€:069  (08) 9¢ 09 € BIST H 1
e (ouwry, (o) dway x skEe) q u

H
N u
oS 9a9D ‘(9 10w x) 15KTEIRD NIZ%
“ - A
A 01-6
‘Suaquinu proq ayy £q papa1pul Sa.4jons 10f sa1qvy ay3 Suipada.d S1vyd ayj 01 A2fa.4 aSVI|J
RIEN (%) (S)PIALX Pue (s)1onpoig suonIpuo) Qu[eoury

(ponuyuo)) SANINTVONIANY 40 NOILVZITOAD/NOILYNINVOIAAH HALLOITASOLINVNY "V 419V,

474



‘(% low X) €61

§61:608  (L6) 9 209 4 PSSt SN T
00€:00L  (L6) 0T 209 4 LIS SN T
S8TCIL  (¥6) € 208 4 PSSt H T
0cr08s  (S6) 78 208 4 IS H T
0€r0L8 (96 € u 4 PSSt ud 1
STSL6  (16) 90 u 4 LIS | ud 1
S'61:608  (96) €l u T psst  —CHO)- 1
SLsTe  (L6) 9 u T essT  —CHD)- 1
0CT08L  (¥6) sor 09 ST pssT SN 1
o1zo6L (16 261 u 4 pssT N1
Serg98  (€6) Y 209 4 LIS SN T
§9:6¢6  (S6) LT 209 4 PSSt H 1
001:006  (96) 96 209 4 LIS | H 1
hE) (y)owry, dwap, X 1sK1e1R) q u
H
.. N
s B 9a%D ‘(% [ow x) 1sKere)
(S~
A
0°€€:0°L9 099 u vl 9 ud
S8ICTI8 o1 u L8 SN § )
002008 — 09 WS STII AW
STHYN ST u vl 9 9N
S'61:5°08 o1 u PN 9 O
STTSLL €1 uooowg 9 9N
0°0$:0°0S L'L u vl 0 O m 9a%D ‘(% 10w ¢) ASINLINIUT
0SS 0°0S:0°0S TS uoowg 0 W
00€:0°0L 60 u vl 9 H |
1 LwdoL  dwep  up X A d

u
N R

475



06056 (€6) (S o S JsS1 H 1
01:096  5(26) 061 o0 ¥ Jsst H 1
0%1:098  (96) 4 209 4 I8ST H 1
o) (y)owry  dug, x 1sk1e1e) q u
H
. N
43 B 9a%D (% [ow x) 1sKeIe)
(S
d
07089 (L6) 0T .09 0 [4 ssT SN T
0LzoeL  (zT6) oy 208 0 4 ASST H ¢
SI1:688  (¥6) 900 u 0 [4 ssT ud 1
08:0C6 (96) 900 H € [4 qsst ud 1
011068 (S6) S0 M 0 T agsT  —*(HO)- 1
§8:616  (S6) 10 M 0 4 asst —CHD)- 1
gersoL  (S6) 4 u 0 4 ssT SN T
S8TSIL  (S6) € M 0 4 qsst SN 1
gLrses (2o L00 .09 0 € qsst SN T
eSSy (v6) vT u oSy T qsst SN 1
01€069  (S6) 4 M sy <l qsst SN T
§8:¢16  (¥6) 0T M 0 4 qsst H 1
0L1:0€8  (S6) 80 209 0 4 qsst H I
0S1:068  (S6) T u 0 [4 qsst H 1
0S1:068  (96) S'es H € 1 qsst H 1
1 (y)owry,  dwop, S x 1sK1e18) q u
H
. N °a°D ‘(% 10w ©) JHL .
49 z (9 10w X) IsAeIRD) NEZJA%
A Rl d ¥
d
L5y
‘Suaquinu proq ayy £q papa1pul Sa.4jons 10f sa1qvy ay3 Suipada.d S1vyd ayj 01 A2fa.4 aSVI|J
IEN | (%) (S)PIAIX pue (s)onpoid SUONIPUOD) Quay[eOUTUIY

(ponuyuo)) SANINTVONIANY 40 NOILVZITOAD/NOILYNINVOIAAH HALLOITASOLINVNY "V 419V,

476



IS¢

$'8€:C19 — (86 8 ort S JOST 9N SN T
09€:0'79 — (o I ort 01 J9ST ud ud I
$9€:6°€9 — (o I 011 S J9ST ud ud I
Sor — (o STl 011 01 ST ud  ud I
Sop: — (€6 I o1t 01 PIST ud ud 1
0T — (06 I 011 01 29T ud ud I
06£0°19 — (o ¥ ort o1 q9sT ud ud I
(S ESYS — (06 ¥ 011 01 BYST ud ud I
0EL0L8/SLT:STL LT (T6) € 011 S J9ST ud O I
SLYSTS/SIES89  1TT  (¥0) 96 011 S J9ST ud H I
0¥C09L — (o € o1t 01 J9ST  —SCHD)- 1
SI#:6'8S — (o € o1t 01 9ST  —SCHD)- |
0'LE0'E9 — (e T 011 01 98T —SCHD)- I
SOPISES — (69 61 011 o1 Q9ST  —S(THD)- I
0'L¥P:0€S — (e € 011 o1 B9ST  —S(CHD)- |
SIS 8L — (9 S 011 S 39S —FCHD)- I
OLI:0E]/SENS98  1:ST  (89) € 011 S JOST  IAIe O 1
S91:¢€8 — o) L ort S JOST 9N AN I
— — (o 0zl Sh1 S J9ST H H I
AE] Ip (yowry, (,)dway x  IskEIR) A U
m 9a°D (9% 10w x) H(COWN)IZ
\: ‘(95 10w X) 15K[eIRD)
(S~
A
00€:00L  (L6) S'L 209 T JSs1 N ¢
06T:0 1L (96) S'L 209 T o681 N T
STTSLL  (¥6) 1C 208 T JSs1 H ¢
00€:00L  (S6) 7l 08 T o681 H ¢
001:006  (96) 10 u 4 Jsst ud 1
§'€:i696  (96) ST0 u T o681 ud 1
SSIsys  (L6) €0 u 4 Jjsst —CHD)- 1
S81:6 18 (L6) 0 u T ’%6sT —S(CHO)- 1
091:0%8  (S6) il u € Jsst SN T
IS8 (¥6) S'Le u T o681 N T

477



»SOVSES —  (s6) L 001 4 BLST PN W T
— —  (s6) 9 001 S0 ST  Ud ud 1
§'69:5°0€ —  (s6) Sl 001 4 ST Ud ud 1
0'89:0°C€ —  (s6) 4 001 1 qsT  ud ud 1
09L:0vC —  (s8) vl 08 4 ST Ud ud I
0'LLOET —  (s6) € 001 4 ST Ud ud I
SSSS —  (s6) € oIt 4 ST —(CHD)- 1
0°LE0'E9 —  (s6) Tl 06 1 qast —CHO)- 1
§9€:6°€9 —  (s6) L 06 ST aLst —CHO)- 1
0Tr0'8S —  (s6) 8T oL 9 BT —<(CHD)- 1
0EV0'LS —  (s6) Tl 001 4 BT —<(CHD)- 1
09C:0VLI09TOPL 1381 (S6) 6 06 4 st IKIE oW 1
0°0S:0°0S/0°0T:008  1:9'T  (S6) €1 06 4 BLST  TAIE AN T
S'LYSTS> —  (s6) 9 or1 S OLST AN PN I
06T:0'1L — 8 L 001 T qLsT W P I
[N —  (s6) 9T 001 4 BLST AN PN I
O'LY0€S —  (s6) [ or1 € qLst H H I
SOFSES —  (s6) 6¢ 0zl 8 eLST H H 1
s p (Wowry ()dwdr v askEwd Ny ¥ U
H
N u
€56 " °a°D (9 10w x) 1sk[eIe) N:Z\V%
( A A
A
a_\mU
— (0 8p< 0s1 ud ¢
— (0 8p< 0s1 SN T
Sopiges  (001) 8 o€l ud 1 m B
4S9 - (0) 87< 0s1 SN T ) 8Q4D (% 10w 01) pST CHN JAQ/\
— (O) 8p< 0S1 H 1 ( | 4
2 Wowr ()dway ¥ u d 815
‘Suaquinu ploq ayj £q papa1pul Sa.4mjons 10f s21qoy ay3 Suipada.d S1vyd ayj 01 A2fa.4 SV
sJoy (%) (S)PIPIA pue (s)1onpoid suonIpuo) Qudy[EOUTWY

(ponunuo)) SANINTVONIANY 40 NOILVZITOAD/NOILYNINVOIAAH HALLOITASOLINVNY "V 419V,

478



wy

&

UWZ C1)
oo

9a%D (% 10w 9) 18&eIRD

01€069  (56) LTO u YAHDSWLIHOIAT 2N —(CHD)- ¢
¢9¢:¢'e9  (S6) LTO u YAHDSIWLHOAT 2N —SCHD)- ¢
¢LegTy  (S6) € u [A(SINLHDATIPAHLYT  oN  —S(CHD)- ¢
oLzoeL  (S6) LT°0 u YIHL)SIWLHOAAT AW SN T
§9e:6€9  (S6) (0] u YAHLSINLHOAT 2N SN T
S'8E:S 19 (S6) 91 20S [(SINLHDATIFAHL'T 9N SN T
007009 (56) 91 20S Y4HDSWLHOAT ud  —SCHD)- 1
— (0) 91 05  [ASWITHOATFAHLIT ud  —S(CHD)- 1
$6:5°06  (S6) LT°O u CIHLDSINLTHOAAT SN —(CHD)- 1
8616 (S6) LTO u YAHDSIWLHOAT °N  —SCHD)- 1
0v1:098  (56) LTO u [(SNLHDATIPEHLYT 9N —SCHD)- 1
001:006  (S6) LT°0 u YAHLSINLHOAT 2N SN T
002:008  (S6) 8 u [(SINLHDATIFAHL'T oI SN T
oL1:0e8  (S8) 91 o0S [(SINLTHDATIFAHL'T oI SN T
S€Ts9L  (S6) S 20S YAHLSINLHOAT 2N H 1
09¢:0%9  (S6) T o0L [(SINLHDATIAHL'T oI H 1
e (y)owry, duwoj, 1sK1eID) A U
A
N
“
i
N

»0°02:0°08 — (o Is ozl 8 BLST

»STTSIL — (o [ oct 01 qLST

20°LE0 €9 — (o L 001 T qLST

»S'€€:699 — (o € 001 12 BLST

Ud ud ¢
U4d H ¢
Ud ud ¢
Ud ud ¢

=1

u
Nmmz%

1

1=

479



we 0v€099  (—) — — (Ly) 6 or PSST HD
we So1:ge8 () — — (SL) 7€ or eSS HD
43 CEIG98  (88)  SHISS8 I ((22] 76 ot pSS1 N1
43 SEIg98  (68)  081:0C8 01 (Sh) 76 or eSS SN 1
1 I 11 w1 Hm+1 powry () dwey,  IsAEe) q u
i1 i 1
¥ X X ¥
A R S o 9% (9 10w 7) 15K [ere) %
NIZ\/\;\ =A =A THN
N_éU
(Supay) G'€1:6'98 19
SLIGT8 1D | = S10/sun.y
- H
49 (o) : P + (@ N M ST MO (% oW ST apbT
N TN fe@s%
(Suvay) G'7€:6°L9 1
G'QTGL I [:4°9 = S19/Sun.y
H
wor « 4 g + (9 :;le MET406 A% (% 0w ) eppl z ?
HN HN
~ 0
§¢8:516 (19) 0T 9 yipz  "H°DO0PN-+
0L0e6 (05 0T S qIre YHODOIN-T
SLsTe (59 0€ S L1874 YHODO2N-¥
SLigte  (€9) 0T S L1874 YHODID+
06:066  (8) 0T o1 1844 ud
bo) (ouwry, — x  IskEre) v
1.
J auexoIp (% [ouwr ¥) *ag[{(aod)uyl P
6v¢ i AN (95 [ow xg 1) 18KTEIRD) wWTONTNNT
¢ ) H
§e)

‘Suaquinu proq ay1 £q papo1pul Sa.4jons 10f sa1qoy ay3 Suipada.d S1vyd Yy 01 A2fa.4 SV

RIEN (%) (S)PIAIX pue (s)1onpoid suonIpuo) auayeoury

(ponuyuo)) SANINTVONINY 40 NOILVZITOAD/NOILYNINVOIAAH HALLOI TASOLINVNY "V d19V.L,

480



we
we
[y
s
s
[y
we
[y
we
we
we
we
s
s
we
we
[y
[y
[y
s
[y

we
we
we
we
we
we
we
we

SHpigss () — ST (TL) — 208 0 C assT ud
SHPigss () — €1 (Sh) — 508 0 T qsst ud
01€069  (bh)  0€C0L9 10T 9%) LT M 0 assT ug
06T0IL  (Sh)  00€00L 10T (6¢) 6 u 0 <l qsst ug
S8I:sI8 (1) — 1:0s<  (0S) 81 o0 0 T 9SSt ud
0€r:0L8 (L) S8I:CTI8  1:0s<  (If) S6 " 0 T qsst ud
00€:00L  (—) — — (¥€) ¥l o0 0 C acST  "HPDOPIN-+
011:068  (€0) — 1:0s< (L) 8 o0 0 T qsst  "HPDOPIN-+
001:006  (¥1) — — (19 01 o0F 0 T assT YHODIDt
SPIiges  (€9) — 1:0s<  (8%) 81 o0 0 T qss1 YHODIDt
0ccoLL () — — (69) 14 " 0 T assT TH%D-2
gsTsyL () — — 99) 8 u 0 C qsst TH%D-2
08z:0CL  (9%) — I:L (Lp) ¥T u [ asST 1d-!
S1es89 (o) — 1:81 (61) 9 " 0 <1 qsst 1d-!
00%:009  (—) — — (Sh) 081 o0 0 T 9SSt WO
SEEC99 () — — ©09) S o0 0 C qsst WO
Sr1Ts8L  (6€) — 1:0C o) 9 u 0 I 9SSt "
SyessL  (Th) — 1:91 (Lp) Sy u 0 I qsst "
001:006  (6£)  OT1:0'68 1€l o) 9t " 0 T assT SN
091:0%8  (0OF)  0'1T06L '8 (Lp) St u ¥ T qsst SN
01098  (6£)  091:0+8 111 (61) (944 u 0 C qss1 SN
11 it 11 w1 m+1 @ouwry dunp & x  Iskere)d q
i1 i 1
H H 9a°D ‘(% 10w &) JHL
d N N .
E + + o (% 10w x) 15&[ere)
THN \/\% u A

SoT:SEL — i1 (09) — 08 pss1 ud

0'1%:0°6S — L1 (Lp) — 08 eSS ud

S9T:SEL — — (s9) €€ o pss1 ug

0°02:0'08 — — (#9) oy ov BSST ug

0€T0LL — — (19) w 0S PSST  "HDOPIN-+

SNBSS < — — (s9) 93 0 essl  "HODON-

091:0'%8 — — (6%) T 0 pss1 YHODID¥

$'6:5°06 — — 09) w 0S eSS YHODID¥

481



ZT

9Q°D ‘dud[eouIY T

:
ss , 119090 (% 10w §) F[HSINIINIUT NEZJA%

) A (9 tow ©) 18K[eIe) | € 4
A

L1795
e SYeEssy (=) - 9:1 (S9) - 08 [4 Jsst ud <
we 0°L€:0€9 () - Al 1s) - 08 [4 osST ud <
we 06T:0'1L () - - (L) €l M [4 Jsst ud 1
we 0¥€:099 (=) - - 09) 9¢ M [4 osST ug 1
[49 socseL  (9v) - 1:06< (1s) [Ug M Sl Jsst ud I
[49 S0:5°66 (€6) - 1:06< =) - [Uig I Jsst ud I
[49 85’16 (z) - 1:06< 1s) S1 [Uig [4 osST ud 1
we 0's1:068 (=) - - (9] T [Uig [4 JSST THPDOPW+ 1
we 0'61:068 (=) - - (Ly) 9¢ [Uig [4 %681 THPDOPW 1
we 091:0v8 (=) - - (0$) Ic [Uig [4 Jsst HODY 1
e SIIgss (=) - - (S9) L1 [Uig [4 oSST HODY 1
e 08T:0C°L () - - 1) Ly u [4 Jsst "HO 1
e SyessL () - - (Ly) £C u [4 5sT "HO 1
we SSrSYs (=) - - 99) 76 [Uig [4 Jsst WOW 1
we SSHSYS (=) - - (6S) ozl [Uig [4 oSST WOW 1
[49 STIGL  (8€)  SEIG98 16 (Ly) S M [4 Jsst SN
[49 SEIg98  (LE)  0'1T06L -0l (09) w M [4 OSST SN T
LIS it 1 17 m+1  pouwry () dwoy x 18AereD) q4 U

I I 1
¥ N N g
- + + ", X 9q9D ‘(9 10w x) 3sATeIRD) Nng
THN \/\T/V/\ u A u A .
o]
‘Suaquinu proq ayy £q papa1pul Sa.4jons 10f sa1qvy ay3 Suipada.d S1vyd ayj 01 A2fa.4 aSVI|J
Sjod (%) (S)PIRIX pue (s)1onpoid suonIpuoy duaeouty

(ponuyuo)) SANINTVONIANY 40 NOILVZITOAD/NOILYNINVOIAAH HALLOITASOLINVNY "V 419V,

482



S0€:5°69 4€'1 (—) qs91

19q%) (% Tow G) [ASINLINIET
‘(9 1o 9) 15k [erE)

JUST 608 “0a®D ‘(% 10w 1) 3gST

4S9 569 9a%D (% 10w ) 191

4679 M Oq%) (% [ow €) 091

0'LF:0€S 4C€ (—) eg9[ m
0SS CLESTY — (86) 91
n (-w 01 shee)
H
N
6c€ 06£:0'19 22 (96) /ﬁ
H
N Z
6€€ SHpisss 1 (08) . A‘N/
sSLIIGT] 10 € 1:1 = $19/supai (29)
- H
: N
49 : +
N:Z\</\/
SEPI698 $0°0 ozt X %6ST PN T
ST6SL0S S0°0 ozt el %6ST PN T
S9'LISETS S0°0 ozt A B6ST N ¢
SSTISISH 8y €10 09 PN B6ST N ¢
€LYLTS €T ozt el B6ST N T
0'8€:0°79 LO0 09 g ST H ¢
[ IHA LO0 09 X q6ST H ¢
I'87:6'1S S1 09 A P6ST ud I
SHPSSS 91°0 ozl oS %SI ud I
0°LE0H9 1T 09 X %SI  ud I
S'6£:5°09 3 uwg %ST  ud 1
0 1+:0°6S TS u PN %ST  ud 1
0088 91 u vl %ST  ud 1
1 (WAL () duny uwy shEred oy u

483



SLTSTL S 83 [EEIZNRCERRININ PTLY
0'1%:0°6S L 09 [CAHLH “(PINHISON e T] PTLY
$'EE:6'99 L 09 [CAHDHC(COWHISIN Jws] PTLY
0'STOSL vl 09 [CAHLHS(PINHISNT A PTLY
$'8€:S°19 S 83 [CAHLDEEUd-DN)A] oTLL
$6£:5°09 S 83 [CAHLDECEUd-DN)A] qzLY
0°0%:0'09 S 83 [EEIZNRCERRININ BTLT
M (p)owry (,)dwoy 1sAe1R001g  IsA[eIe)
8QLD ‘ouay[eoUIY T
H 208 $atD
99 e ‘(95 Tow ¢) 3sA[eyeoard ug
(9 Towr ¢°¢) 1sAeIe) |
S'61:5°08 81 M LT
067015 S 209 0LT
0SH0'SS 008 u 691
SIH:6'8¢ € u q891
0°0S:0°0S SI u eg9[
SLYSTS 88T u qL91
0TTO'8L 44 u eL9T
0LI:0E8 891 01 ©L9T m 9q°D ‘oud[eoUIY T
192 0'6€:0'T9 ¥ M 991 (S6) S0CT a°D (% 10w ¢) ASIWIINIA
SErg9s 0Tl u L1341 ‘(9 1o g) puesry ‘|
0 (y) owny, dudy  puesry
S0T:S6L L1 91
STTSLL L1 ap91
$61:5°08 1z ag91 m W% (% 10w §) FIASINDNIPT
0SS 0TT08L I'L B9l (9% 10w 9) 18K eIRD N \VA/\
1 PLERL VI (o X NS BV L2 o)
D
‘Suaquinu proq ayj £q papa1pul Sa.4njons 10f sa1qoy ayy Suipada.d S1vyd Yy 01 A2fa.4 aSVI|J
RIEN (%) (S)PIAIX Pue (s)1onpoig SuONIPUOD) Sua[eoury

(ponunuo)) SANINTYONIANY 40 NOILVZITOAD/NOILYNINVOIAAH HALLOI TASOLINVNY "V 419V,

484



0'6L:0°1T 8T°0 ozl e
S61:608 910 09 o
0'€TOLL LY'0 09 X
0°0£:0°0L 920 09 wg
$9€:6°€9 690 09 PN
SCECH9 €1 06 v
0°LE0°€9 8€°0 09 v m
1S 0°0%:0°09 9000 u v
1 WAL (o) duy, Uy
SI'67:68°0S 9T0 0TI EN
SIE689 Tl u oy
0'%€:0'99 0T u A
0089 44 u wg
SIES89 o€ PN i
1S G'8E:CT19 1€0 u v "
1 (W doL  dwoy U
SELICOT 100 ozl BN
STOPISLES LO0 09 st
TS8P ST0 09 A
STTSLL LSO 09 wg
S8I:C18 $0°0 u wg
S61:508 ¥l 09 PN
SLICT8 S0°0 M PN
S61:608 0t R 5 i
1S STTS'LL 90°0 u v "
1 WAL (o) dwoy  ug
§'6£:5°09 8 [CAHDHC(COWHISINT A qeLT
0°0€:0°0L L [CAHDHC(COWHISINT A BELT
0°€€0°L9 S [CAHDHUCOWHISN e T] BELT
Peet) (p) Qg 1sA[eIeoald  IseIe) .
N

1,

99D ‘oudyeOUIIY ‘T
u9q2
‘(9 Tow ¢) [YSILINIUT
‘(% 10w 6) 96ST "1

9Q°D ‘duj[eouIy ‘T

i alege}

‘(9% 10w §) F[YSNILINIUT
‘(% 10W §) q6ST '1

9Q°D ‘ouaj[eouIy ‘g
1909
(9% 10w §) FUSINIINIUT
‘(9 10w ¢) ST "1

009 9D *dua[EoUIY T
0§ “a’d
‘(9 10w §) 3sATeIR001d U
(% 10w ') 1sKeIe) |

485



PSS

S

1433

S61:508 (00D o qsLi
§9e:¢'e9 (001 0¢ BSLT
— (6) ¥T PHLY
— (Tn ¥T PLY
— (61) ¥T qapLY
SLyisTs (oD [ epLL
— (Sp) vT epLL
el () oy, 1sKEIe)
— — 0Tt EN
0'LE0°€9 6¥°0 09 o
060 1L 8T 09 A
STESLY 6'¢ 09 wg
G'8E:CT9 3 09 PN
e 960 09 e
1 LwdoL () dwer  ug
S0'97:S6°€S 200 0TI BN
6'9€:6°€9 LO0 209 s
S'0€:6'69 20 209 A
SEPS9S 710 u wg
0'7€:099 €0 u PN
0°0€:0°0L 910 u e
1 LW AoL  dwey
€oriLES 780 A
705:9'61 90 wg

pee)

{-WdoL vl

H
N
XIN/ S0L 9% (% [ow 1) 1s&[e1e)

9D ‘dud[eouTY ‘T
u9q%

H
I Z
N (9% 10w ) F[UASNLINIUT
(% 1o ©) J6ST *

9Q°D ‘oudyj[eouIY T
u9q%D
‘(9 1ow ) S[USNLINIUT
‘(% Tow 6) 96T *

—_

009 9Q°D ‘dudj[eouIy ‘T
i ale e}
(% 10w ) F[USLINIUT
‘(% 10w ¢) PGST

—_

HN X/\
D

‘Suaquinu proq ayy £q papa1pul Sa.4jons 10f sa1qvy ay3 Suipada.d S1vyd ayj 01 A2fa.4 aSVI|J

Sjod

(%) (S)PIRIX pue (sponpoid

SUONIPUOD) Quay[EOUTIIY

(ponuyuo)) SANINTVONIANY 40 NOILVZITOAD/NOILYNINVOIAAH HALLOITASOLINVNY "V 419V,

486



0vr09S  ,(66) IH qe81
9e:6e9  ,(86)  1Z qe81
0Lr:0es (TS 1L qe81
CSrers  ,(86)  JH eegL
08€:079  HL6e)  1Z eegL
cosiger 68 L eegL
0850y (€9 1Z SLLT
06059 Hr6)  IH JLLY
017:06S  ,(T6) 1Z JLLY
— L) 1L JLLY
SLyiSTs> (9L  JH dLLY
SLySTS>  ,(96)  1Z dLLY
SLYSTS> L8 1L dLLY
0LE0EY  H(P6)  IH qLLY
¢8ECI9  L6)  1Z qLLY
— (L6) 1L qLLY
C6S:S0r (€9 IH BLLT
SLySTs>  (L6)  1Z BLLT
0L1 — L) 1L BLLT
I W shee)
Syrigss  (001) ¥T 9.1
008:00S  (001) oy q9LT
e 005:005 (001 a4 e9LT
he) (y) ownny, IsTEIRD

",

ZT

U T *oS€1 duanjoy
‘(9% 10w 07) FCLWN)IN
‘(9 Tow 7) 18KeIR)

0L %D ‘(9 Touw 1) 1shere)

487



STTSLL  5(S6) 1z 6LT
0'ST0SL  2(96) 1z q6L1
- 5() 1z B6LL
- 5() JH 8LT
- 5() 1z 8L
- 5() 'L 8L
061°0' T8 4(86) 1z R (04)
— = 1z fov1
STISL8  5(66) 1z Tovl
091:078 (66 1z Uor1
0'ST:0s8 (66 1z 36¥1
0T1'088  4(S6) 1z Jov1
S8I'ST18  ,(T6) 1z 26¥1
01T06L  2(9L) JH Pov1
S91:g'e8  5(96) 1z Pov1
SLYSTS  (8) 'L Pov1
SEVS9S  H(16) JH 26v1
007009  o(¥6) 1z 26v1
SSYSrS  H(L6) 'L 26v1
SEVS9S  H(16) JH qev1
$6£:509  5(T6) 1z qev1 m U 4T ‘51 uanjo
oLl — o aerr " (% 10w 07) NN THN QA<\
] N sArEeD ‘(9% 10w 77) IsATeIRD
0
‘Suaquinu proq ayy £q papa1pul Sa.4jons 10f sa1qvy ay3 Suipada.d S1vyd ayj 01 A2fa.4 aSVI|J
IEN | (%) (S)PIAIX pue (s)onpoid SUONIPUOD) Quay[eOUTUIY

(ponuyuo)) SANINTVONIANY 40 NOILVZITOAD/NOILYNINVOIAAH HALLOITASOLINVNY "V 419V,

488



re

8¢¢

LSS

OLT

0'1€:0'69 € 81T T
§6€:509 € Bp8T T
9656 81 8T 1
S'LyS'CS 0cl L 2] S
s () sy, LRy U

STSLS »1 (#T)

SI'LY68°TS »9 (001)

Sopces 2(86) JH 181

SLYSTS>  5(96)  IZ 181

0°LE0'E9 S(r8) 1L 181

- L@ JH 08I

- 5(1) iz 081

- 5(1) L 081

1 W see)

Nt

01T 8qLD ouay[eouruy g
utw ¢ 18D
(9% 10w Q1) F(SOINN)IZ
‘(9 Tour 1) K1) |

U8t 0Tl A’ ‘(% [ow 01) 781

409 5021 “2a’D
‘(% 1ow O ) [2(INN)HZET]

YT oSel SHO
(9% 10w 07) (CINN)IN
‘(9 Touw 7g) 1shee)

NEZ\X%\

489



STrSLS  (99) 011 09 Q981 —*(°HD)-
sEsyy  (v6) 09 09 vogl  —(CHO)-
¢61:608  (1€) 09 o0T1 q981 SN
SPPSSs  (9p) 8¥ 09 vIgT SN
10 (ouwry () dwoy, IskpEe) d
H
N
09$ 9a°D ‘(% 10w ) Isk[eIe)
|
k|
065:0'1y  (66) 80°0 M o1 1L —*(°HD)-
— () 891 208 1 1L —*(°HD)-
0089 (€6) 9T 209 0l qiL - —*(°HD)-
— () vT M ol qiL —*(°HD)-
065017 (001) 800 u 01 d1L SN
goegeg  (08) ozl 208 01 qIL SN
— (0 891 M 01 qiL SN
el (y)owry, dug X 1sAee) A
H
N
655 909 (% 10w X) 154[1€D) BN
o R
A
cThU
01T:06L 09 qass1 ¢
0Er0°LS 0¢ eS8l ¢
crTsL 08 asst 1 0
u
oL 0S108 0z eegl | 011 AL (% 0w 1) 18kewe) fz%
u
prec (urun) owiry,  IsA[eIR) U A
0
‘Suaquinu proq ayy £q papa1pul Sa.4jons 10f sa1qvy ay3 Suipada.d S1vyd ayj 01 A2fa.4 aSVI|J
RIEN (%) (S)PIRIX pue (s)1onpoid suonpuo) Quay[eOUTY

(ponuyuo)) SANINTVONIANY 40 NOILVZITOAD/NOILYNINVOIAAH HALLOITASOLINVNY "V 419V,

490



So¢
19¢
19¢
19¢
19¢
19¢
So¢
So¢
9¢
So¢
¥9¢

Sc

SC

SC
So¢
€96
€96
€96
9¢
19¢
19¢

0'S¥:0°SS  (S6) L1 u 9 feez  —(CHO)-
091:0%8  (08) 8t u 01 3¢er —"(CHO)-
STISLS (0D 96 o0 01 3¢er —"(CHO)-
SSISH8  (€8) 96 u 01 Jegr —"(CHO)-
SIIS88  (vL) 8¢ o0 01 Jegr —"(CHO)-
011:068  (9¢) 4! o0 01 Jegr —"(CHO)-
SE1:698 (001 SI 209 14 peer —(CHO)-
0088 (0g) 78 u 14 pee —(CHO)-
00€:00L  (€L) 24 M 8 qger —(CHO)-
0SH0SS  (¥8) L1 u 8 feeT IN
06£019  (¥6) 96 u 9 1667 N
0°L1:0€8  (16) oct u o1 3¢eT AN
SES98  (LL) 891 u o1 JEET AN
STISLY  (pE) 32 u o1 Je€T AN
091:0%8  (9%) 4 09 9 €T N
081:0T8  (61) 081 u 9 €T AN
0+1:098  (¥1) ad! u 8 PEET AN
ISP (46) L1 09 9 PEET ON
00€:00L  (€L) a2 u o1 qgee AN
06T:0'IL  (86) 9 09 01 BEET AN
SSISHs  (60) 891 u o1 BEET AN

e (Pouwry dwoy x  IseRe) N

H
N
909D ‘(% [ow x) 1sKere)
A

6Ly

491



99¢ 06e0¢9  (26) 91 (074 SIS 061 N T
09S 0€c0Ly  (SL) 8Y oct S q681 AN T
09S §LESTY (8L 8Y oct S ©681L AN T
09S 08€:079  (¥'6) 06 ozt S eggl N T
LSS 06€:019  (I9) 8 (114} S qL81 AN T
LSS 0Tr0ss  (28) 8Y oct S BL8L AN T
99¢ 09¢:0¥L (001 91 u ST 061 —CHD- 1
09S $'8€:6'19  (96) 09 09 S 681  —(CHO)- |1
09S 0Tr08s  (€6) 8Y 09 S e681 —(CHO)- I
09S Syrigss  (T6) 06 09 S eg8l  —(CHD)- I
LSS 01€069  (SL) 8Y 09 S a8 —CHO)- 1
LSS ¢zesLy  (oon 8Y u S B8  —(CHD)- 1
99¢ o€ToLL  (S6) 91 " ST 061 AN 1
09¢ S8TSIL  (S9) 8 " S q681 AN 1
09¢ S 1€:689  (001) 8 " S ©681 AN 1
09S — 0) 091 oct S asst AN T
09S cres (18) 8Y u S eg8L AN T
LSS 08z:0cL  (59) 8% 09 S qL81 N1
LSS §0£:569  (€6) 8Y u S eL8L AN T

0 (@ouny (,)dwoy x  IskEe) q u

H
N u
: 909D (9 10w X) 18K[eIRD) THN JAT%\
A N k| |
A
c_\pU
‘Suaquinu proq ayy £q papa1pul Sa.4jons 10f sa1qvy ay3 Suipada.d S1vyd ayj 01 A2fa.4 aSVI|J
s (%) (S)PIRIX pue (s)1onpoid SUONIPUOD) QudY[EOUTIY

(ponuyuo)) SANINTVONIANY 40 NOILVZITOAD/NOILYNINVOIAAH HALLOITASOLINVNY "V 419V,

492



L9S

09¢:0%9  (06) T 0zl PI6I SN T
0€e:0L9  (S6) ¥ 0zl 161 SN ¢
01€:069  (T6) T ozl qr61 SN T
08¢:079 (001 ¥ ozl L3131 SN T
cresel  (T6) 91 09 PI6I —(CHD)- 1
09z:0vL  (S6) 91 09 A6 —*(CHO)- 1
00z:008  (86) 91 09 qrel  —*CCHD)- 1
07¥:09s (001 91 09 el6r  —(CHO)- 1
0sT0sL (06 91 09 PI6L SN T
0€ToLL  (L6) 91 09 161 SN 1
0oL (Lo 8t " qr61 SN T
0L1:0es  (S6) 91 09 qrer SN T
cerieos (001 91 09 eL6l SN T
10 () owry,  (,)duy, Iskper) qa u

H

N

A 9a%D ‘(% 10w ¢) 1s&eIR)
A

493



S6£:509 (08 08 q961 SN T

ssTsyL  (S8) 08 S61 SN T

0€r0Ls  (001) 08 Q961 —(CHO)»- 1

017065 (001) 08 s61 —CHD)- 1

sovseL  (L8) 08 q961 SN T
— (—) 091 e96 1 SN 1 m

9L1  0er0LS  (96) 08 s61 W1, 20T 0% ‘(% Tow ) 18&7eRD)

pRe) (y) owy, IsK[eIR) N u A A

Torges  (96) [ 01c AN T

0er0Ls (08 [ 60T AN T

SLeST9  (18) [ 80T AN T

Spegs9  (86) [ 220C AN T

SL8yST IS (001 L 761 AN T

0vr09S  (L6) 8% 01z —(HD)- 1

06£019  (06) 8% 60T —(CHD)- 1

0€c0L9  (86) 8F 807 —(CHD)- 1

01€:069 (001 8% 220 —(CHD)- 1

9Lyyes (00D 8% 61 —(CHD)- 1

Serigos  (96) 09 01c AN I

cLeszy (@) 09 602 AN T

01069 (S8 09 80T AN I

0zco8L (00D [ 220 AN I m Y

89S ¥'Lyi9TS (00D 09 w61 W 02T Q%D (% 1ow 1) I8K[e1e) fz%
e (y) owry I8K[eIR) q u A A 4 ¥
cT»U
‘Suaquinu proq ayy £q papa1pul Sa.4jons 10f sa1qvy ay3 Suipada.d S1vyd ayj 01 A2fa.4 aSVI|J
‘spod (%) (S)PIRIX pue (sponpoid SUONIpUuOD) Quoy[eOUTUIY

(ponuyuo)) SANINTVONIANY 40 NOILVZITOAD/NOILYNINVOIAAH HALLOITASOLINVNY "V 419V,

494



8¢S

LSS

007:009  (001) T ar0T AN T
¢'LECTY  (86) 8% epOT AN T
sor:ses (001 T qg0T SN T
¢'8e:¢’19  (06) 8% eEOT AN T
¢'6£:6°09  (001) T qz0T SN T
08€:079  (001) 8% ez07 AN T
¢gTisIL (00D 91 a0z —(CHD)- 1
0vz:09L  (001) 9¢ ep0z  —S(CHO)- 1
07€:089  (001) 91 qg0r —(CHD)- 1
062:0'1L  (001) 9¢ eg0z —S(CHO)- 1
¢0g:¢69  (001) 91 qzoz —S(CHD)- 1
0LzoeL (001 9¢ eg0z —S(CHO)- 1
¢61:608 (001 T qap0T AN 1
091:0%8  (€6) 8% epOT AN I
01€069 (001 T q€0T AN T
0LT0eL  (98) 8% egOT AN I
¢gzg'iL - (001 T qz0T AN 1
SyessL  (96) 8% ez0T AN I
] (y) swiy, IsAere) q u
¢Lesy (28 661 AN T
STSHSLYS  (98) 861 AN T
TLY8TS  (S8) L6T AN T
0601L  (16) 661 —CHD)- 1
09¢:0%9  (001) 861 —CCHD)- 1
SI:SHiS8vS  (001) L6l —SCHD)- 1
0vc09L  (S8) 661 AN 1
cTesLy  (68) 861 AN 1
0Sr0ss  (S6) L6T AN 1
e 15K1RIRD) q U

ZT

ZT

S0T1 A% (9 Tow O]) 1s&e18D)

409 5021 “Oa%D (% [ow o) A1)

495



6v1 — 0) orl 0TI 01 (144 ud 1
1LS 0eroLs  (66) 4 09 1 9z —S(tHD)- 1
0LS Sryigss (001 $0 ool 81z —(HD)- 1
ILS 0s:0°sS  (66) 08 o001 I 97T AN
6v1 067:01S  (99) £ee 0CI 01 0T AN
0LS Syrigss  (S6) 8 u L 81T AN
pee] (y)owry, dwoy x  IskE1R) q u
H
Z u
. 949 (9% 10w ¥) 15[ere) N JA%
A dq 4 ¥
q LI-L
S6€:609  (LE) 91T SN T O
0'8¢:079 (001 vIT SN T
0Tr:08s  (001) €1C SN T
0'LE0€9  (L8) 91z —(CHO)- 1
0'$€:0°9 (001 vz —(CHO)- 1
0'9¢:0v9 (001 €17 —(CHO)- 1
0°L£:0€9  (Sh) 91T SN I m
69¢ S1e:s’89 (00D 444 SN u U8 0T A’ (% [ow 1) 18Aee)
0'5€:059  (06) €1C SN A |
el 1sK[e1RD) d d
01€069  (S8) [ (i4 SN T
o€coLL  (S6) 8t 0zl —“(HO)»- 1
c91:ges  (€8) 09 06 SN T
oS08 (00D [ 0zl N T
01098 (L8) 09 0zl SN T
10 (wowry, (,) dwoy qou 5 .
89S B 9a°D (% 10w O1) S0T EZ%
A | 4 d
q 011y
‘Suaquinu proq ayy £q papa1pul Sa.4jons 10f sa1qvy ay3 Suipada.d S1vyd ayj 01 A2fa.4 aSVI|J
IEN | (%) (S)PIAIX pue (s)onpoid SUONIPUOD) Quay[eOUTUIY

(ponuyuo)) SANINTVONIANY 40 NOILVZITOAD/NOILYNINVOIAAH HALLOITASOLINVNY "V 419V,

496



S9¢

LS
9¢
9¢
LS
9¢
LS
9¢
9¢
9¢

0LS
ILS
ILS

0°05:00S  (001) 88T u L agzr —(HO)- T
Ssriers  (L8) 9¢€ OF L qgzz —(HD)- T
soriges (26 9 OF 9 egzr  —S(‘HO- ¢
§'69:6He  (001) Ll u 9 87T ud 1
szesLL  (oon €9 u 9 q87c ud 1
0cz:08L (001 91 u 9 ©gTT ud 1
sersLe (2o € u T agzr —(CHO)- 1
szigLs (2o €9 u ¥ q8zz  —(CHO)- 1
816’18 (S6) ov u L egrr  —S(CHD)- |1
099:0%¢ (96 89 u 9 8t TCHD)- 1
ISy (1L) 24! u 9 987C SN 1
01088 (08 801 OF L q87c AN T
sozseL  (96) ov O 9 L3744 SN I
e (yowry dwoy x 3sAEIR) d u
H
N
B 9@’ (9 10w x) 1k e1e)
(S~
d
0€€:0L9  (001) 61 509 9 qszz —(*HD)- ¢
0'17:0'6S  (001) 8 09 I egzz  —S(CHO- ¢
Sorises  (0S) 88C u 01 gz —(CHD- ¢
0v1:098 (26 1 u 9 qsee ud 1
¢L1:6z8 - (00D Tl u 9 BSTT ud 1
¢6:606  (S6) Tl u 9 qszz —(CHD)- 1
091:0%8 (001 ¥ u ¥ eezz  —(CHD)- 1
0sT0sL (S0 [ u o1 eszz  —(CHD)- 1
091:0%8  (LL) € u 11 BSTT N 1
el (y)owr] duag, X 1sK1e18) q u
H
N
) 99D ‘(9 10w x) 1sATRIRD)
(S~
A
¢Lygzs - (001 9 M 8 g1z —CHD)- ¢
08z:0cL (66 0T 000 T 97T N T
Ssriers  (66) 4 u I 97T ud 1

497



§'0£:6'69 (001 6T 209 q0€c  —(‘HD)- ¢
Geeg99  (L8) ozt M voEC —(HO)- T
0€roL8 (58 L u q0€T ud 1
0v1:098  (001) 61 u BOET ud 1
So1:s68  (26) T u q0€z  —*(CHD)- 1
czig'Ls (06 €T u BOET —(CHO)- 1
0€roL8  (06) 44 209 q0€T AN I
8616 (10 24! M q0€T AN I
czigLs (2o 8t u BOET AN I
pee] (y)owny duwoy IsAEE) q U
H
N
vLS ) 9a%D (% 10w 9) 18&eIRD
(S~
A
01€069  (S6) 96 —(HD)- ¢
SI1:6'88  (06) 90 ud 1
cL1:gTs  (S6) L1 —(HO)- 1 m u9a®D
€LS Sy1:ces  (06) I —(HO)- 1 ) (% 10w 9) {(IHLFIOA (% 10w 9) 62T
01088 (S8) € AN T ( |
) () o, ¥y u q
0€089  (¥8) 6€1 —(HO)- ¢
cTrgLs  (S6) SLO ud 1
Serg98  (26) € —(CHD)- 1 m 197D “ouay[eoUIY T B
€LS STICLY  (76) [4 —CHD)- 1 B oA ‘U O] “AHL (% 10W $7) rIng-u fz%
0TI088  (£8) T N T ( ¥ ‘(9% 10w 9) FDA (% 10w 9) 627 ' € "
19 (4) S, qa u d Ly
‘Suaquinu proq ayy £q papa1pul Sa.4jons 10f sa1qvy ay3 Suipada.d S1vyd ayj 01 A2fa.4 aSVI|J
sjod (%) (S)PIALX Pue (s)1onpoig SUONIPUOD) Quay[eOUTY

(ponuyuo)) SANINTVONIANY 40 NOILVZITOAD/NOILYNINVOIAAH HALLOITASOLINVNY "V 419V,

498



L) 98 S qzee SN T
o1 9% S qzeT ud 1
(66) ¥T 01 BTET ud 1
o1 9% S qzer —SCHO)- 1 erse> 2
(66) €6 ol ezer —(CHO)- 1 m
£ve  (001) 09 8 qzee SN T S0T1 %D (9 10w x) 1sKere)
(66) 08 0l L1454 SN 1
(Wouny x IskER) ¥y u d
01€:069 (001) (%4 209 qiez —*(CHD)»- ¢
¢'Lesz9 (001 LT 209 eIET —(CHD)- ¢
sTrsLs (00D L u qIeT ud 1
0°L1:0¢8  (001) €T u BIET ud 1
§'6:506  (T6) €T u qiez —*(CHD)- 1
STIgL8  (68) €¢ u BIET —S(CHD)- 1
SS1:cr8  (S6) €T 209 qi€T AN 1
081:0C8 (26 €¢ 209 BIET AN 1
S11:6'88  (¥6) 24! u BIET AN 1
el (y) owry, dwoy IsA[RIRD q U

LS

ZT

94D (% 10w 9) 1sKeIR)

499



»0'8€:0C9 (00D 4 S1T SN T
»SYYSSS (S6) 4 [4x4 SN T
L0 TH08S  (001) ¥ 00T SN T
W0 17065 (001) 4 r61 SN T
»0°07:009  (001) 4 €61 SN T
2096079 (001) 91 SIz —(CHO)- 1
»SSISHISH S (€6) 91 I —CHO)- 1
»S 17686 (00D 91 00z —(CHO)- 1
»SOF:S6S  (001) 91 v61  —(CHO)- 1
»0'8€:0°C9 (¥6) 91 €61 —(CHO)- 1
SIES 69 (T6) ¥ S1T SN T
99 €S (98) 4 (44 SN T
S6£:509 (00D ¥ 00T SN T
0'8€:0'C9 (96) 4 r61 SN T
0%€:099 (001 ¥T €61 SN T
RE) (y) owry, IsAere) q u
H
1y, N u
SLS . A U 8t *,0CT 9a®D ‘(% 1ow ) Isk[ere) N:ZJA;\
a q ¥
o_\hU
‘Suaquinu proq ayy £q papa1pul Sa.4jons 10f sa1qvy ay3 Suipada.d S1vyd ayj 01 A2fa.4 aSVI|J
RIEN (%) (S)PIALX Pue (s)1onpoig suonIpuo) Qu[eoury

(ponuyuo)) SANINTVONIANY 40 NOILVZITOAD/NOILYNINVOIAAH HALLOITASOLINVNY "V 419V,

500



20F€:099  (001) [ 0ct o1 L0T SN T
»0°TE089  (001) 09 0Tt o1 90T N T
»S8I:SI8  (001) T 0ct 01 Loz —CHD- 1
W0 EI0L8  (86) T 0zt 01 Q907  —CHD)- 1
0'L:0€6 (001 91 0ct 01 L0T N1
0L0€¢6 (08 8t 06 o1 L0T N1
SLISTS  (0S) 091 oL o1 L0T SN 1
0v1:098  (001) 96 06 S L0T N1
0'L:0€6 (001 91 0zt o1 90T N1
§'€:696 (001 8% 06 01 90T N1
SEC96  (89) 091 oL o1 90T N1
011:068 (46 96 06 S 90T N1
SPese  (00) 09 0Tt o1 €90z N1
1 (ouny ()dwoy x Iskerd ¥y u
H
. N
8¢ 9a°D ‘(% 10w x) 18k [ere)
(‘S
|
»$6£:5°09  (001) 78 e SN T
097075 (001) 09 10T SN T
O EROLS  (86) T e —CHD)- 1
WL'SEEPS  (L6) T 107 —CHD)- 1
Sericos  (S6) 9¢ e SN 1
S8EC19  (L8) 09 10T SN 1
1 (y) owry, IsAee) q u
H
. N
8¥¢ A 0T1 9% (% [ow o1) 8K [eIe)
d

501



0€sioLy  (66) €€°0 M 14 qzee ud
SEViS9S  (88) ovl 209 S Lraas ud
00500 (+6) 44 u S qzze —S(‘HO)-
SLYSTS  (L6) (S 08 S vree —S(HD)-
0'87:0cS  (66) (44 5001 S qeee SN
0670 1S (+6) opl 206 S ©eTe SN
he) (owr] dwoy x IsEIR) A
H
. N
ST %A% ‘(9 1ow x) IsAereD
A
A
0'8:079  (0L) LT 08 S qree ud
SyeEgs9  (L6) 80 " S BITT ud
0'81:078  (86) 4 " S qree —S(‘HO)-
SSISEs  (19) 16 09 S eIz —S(‘HD)-
sergLs  (16) 'l W ST eIz —S(HD)-
SeTgoL  (99) LOY 08 S qree SN
S91:6'e8  (€6) St " ST BITT SN
0'81:078  (96) 6 " SL vITT SN
091:0v8 (96 w W S vITC R4
I (y)owry, dwajp, X 1sK1eIRD d
N
61 o 9Q% (9% 10w ¥) 15[e1ED) THN \X/\
N 4 ¥
d
L=y
‘Suaquinu proq ayy £q papa1pul Sa.4jons 10f sa1qvy ay3 Suipada.d S1vyd ayj 01 A2fa.4 aSVI|J
RN | (%) (S)PIALX Pue (s)1onpoig suontpuoc) Quayeouly

(ponuyuo)) SANINTVONIANY 40 NOILVZITOAD/NOILYNINVOIAAH HALLOITASOLINVNY "V 419V,

502



¢99:¢'¢¢ (001 S¢ AN €
c61:608  (26) 6 ud 1 , m u
Ssreys (001 6 “(HO- 1 = 209 A% (% 10w §) LTT EZJAT%\
sy (T6) 43 SN 1 ( d 4 d
n () Qwiry, q u 4
S'61:6°08 LT u 0 <€ T ud
081:0°C8 6T u 68 LT WTT ud
2459y 9¢ u 0 0¢ avee ud
0°€F0°LS 0S u 0 ¢l e ud
SISy 9C 509 0 <€ epTT ud
SETEIL €T M 0 0¢ Wz —(CHO)-
S'LYSTS 9T M 0 9T apze —S(CHO)-
0'1L:0°6C 9T 209 0 0¢ epe —(‘HO)-
07C1:0'88 0 u 0 96 T SN
081:0°C8 1T 209 0 9T bTT AN
S d9YY Ll u 0 T¢ e SN
ST9CLE 0 509 0 ¢€¥ epTT SN
i Lwdor  duep £ x o gshER) |
H
N
) 99D ‘(9% 10w &) AHL ‘(% [ow ¥) 1K [e1e)
A
d
0er:oLs  (66) L1°0 " q€TT ud
csecy9 (66 1L 001 eETT ud
oLr:0es  (08) (S0 u qgce —(HO)-
00s:00S (L6 0c 001 eezr  —S(CHO)-
00s:005  (66) 1T 001 q€TT SN
S8FiSIS  (66) 68 001 LY 44 SN
1 (owry, (o) dwoy,  1s&eIR) q
H
N
9a°D (9% 10w o) 18KeIR)
a4

503



&

01z:06L (00D € u °a’> ¥€T H ud 1
Syrigss (001 ozl 011 8ato LET N —S(CHD)- 1
Syrigss (001 a4l 011 feCe} 967 W —(CHD)- 1
¢gec'19 (19 [ 011 feCe} SET W —(CHD)- 1
Serigos (001 96 011 8ato pec oW —(CHD)- 1
0°L£0€9 (00D [ u °a’ LT H —SCHO- 1
09€:0%9  (96) 1C u °a’ 97 H —CHO- 1
§'6£:509 (€6 g u °a’ S H —CHO- 1
09€:0%9 (69 € u °a’> b€ H —CHO- 1
SIiggs (001 S u °a’ LT H SN T
09¢:0%9  (06) Sy u °a’ 96T H SN T
0%€:099  (L6) ¥T u °a’> ST H N1
06£:019 (66 LT u °a’> veZ H N1
el (y)owr], duwa], JUdAJOS  IsA[eIRD) A o u
H
N
95 A, (9 1ow 9) 15k ere)y
(-
_M :\hU
»0°07:0°09  (001) [ SN T m .
81¢ nSTSLS  (T6) vo  S(HD)- 1 . 50CT1 @’ (% 1ow o) LIT Nmz%
Sepicos (001 9¢ SN I ( A 4 d
IS () oy, ¥ u 4
o_\hU
06016 (28 € —(°HD)-
09:076  (88) S —"(°HD)- m
9PE “Sie 0€r0L8 (L) St 141 011 8atD (% 10w 01) #61T fzJ“/\
cesos  (€6) € W A €
1 (1) oy, a q
I _\hU
‘Suaquinu proq ayj £q papa1pul Sa.4njongs 10f sa1qoy ayy Suipada.d s1vyd ayj 01 A2fa.4 SV
N (%) (S)PIRIX pue (s)1onpoid suonIpuo) QudY[EOUTY

(ponuyuo)) SANIMTYONIANY 40 NOILVZITOAD/NOILYNINVOIAAH HALLOITASOLINVNY "V 419V.L,

504



STISL8 (S6) SI-L 0L S Iy Ud ud ud
S0€:5°69 ($6) S1-L 0L S 31T Ud ud ud
0°61:0°68 (86) SI-L 0L S hited ud  ud ud
0°1€:0°69 (S6) SI-L oL S AT Ud ud ud
SETEIL (96) SI-L oL S PIbT Ud  ud ud
— (8) SI-L 0L S Rl i74 Ud ud ud
0°07:0°09 (€8) SI-L oL S (1874 ud ud ud
06T0°1L (¥6) SI-L oL S L t74 Ud ud ud
S¥:6°S6/5'9:6°¢6  (08) 0T 0L S mpe  YHODPW-T  ud H
G'8I:C'I8 08) 0T oL S nyz  "HPDAN-T  —S(CHD)-
061:0'18 (sL) 0C 0L S Mpe  YHODPW-T AN O
i (Woury ()dwoy  x  3skEED EL |
V.
J auexoIp ‘(9 [ouwr x) *ag[«(aod)ud]
1, N ‘(9 Tow x7°'7) IsK1eI8D)
|
A

01€:069 (68 S8 u °a®d LT H —(HO- ¢

08z:0cL (001 Sy u °a®d 97 H —S(HO)- ¢

¢8T:g'iL - (001) 81 u °a°d s H —S(HD)- ¢

08z:0cL (00D LT u °a%d v H —S(HD)- ¢

0°sz:0sL (00D Sl u °a°d LT H ud 1

0+2:09L  (001) [ u °a®d 9T H ud 1

0zz:08L (001 Sl u °a°d S H ud 1

505



gozseL  (L6) 61 0oL 0z —CHD)-

gorgeL (6L 0S 0L 30rc  —(CHD)-
Sere9L  (L8) 61 0L Ay —(‘HD)-
sTesLL  (€6) 61 0L povz  —(‘HD)-
gsuerL  (€8) 61 0L 0p7  —S(HO-
07095 (8) vL 0L eope  —S(CHD)-
0tvco9L  (16) ort ort fove SN
007009  (88) ozt ort POYT SN
IS (@ouny () dwoy Iskerd d
m 9a°D (% 1ow 9) [M(SIWLCHD) A" IHLIV'T
86T S ‘(95 10w 9) 15&RIRD) HN é
. b
N w_\wU
0€€0LY  (S6) 0TI N T m Y
995 0€z0LL (00D M W T u 491 A% (% 10w §'7) 6£C N:Z\JAT%\
TSIl (80) M —SCHD)- 1 ( ! €
e dwa, q u d
o_\wU
— 0'8:0'26 (26) S1 0L S pe  "HPDPN-C
— 09:0'76 (16) ¥ 0S S ye  "H°DPN-C
— 0'8:0'26 (88) 0T 0L ST pe  "HPDPN-C
— — (6) SI-L oL < v ud
— 0'01:0°06 (16) 9 0L S 84 ud
— [SEH (06) T 0s S nre Ud ud =3y
ip 1 (@owry ()dwor  x  IskEE) v
1.
J auexoIp (9 [ow x) A4[{(d0D)Y¥]
6v¢ i AN (9 10w xg'[) 18418y W I
H ¥
o
d Ly
‘Suaquinu proq ayy £q papa1pul Sa.4njongs 40f sa1qoy ayy Suipada.d S1vYd ayj 01 A2fa.4 aSVI]J
X (%) (S)PIRIX pue (s)1onpoid SuOnIpUOD) Qudy[EOUTY

(ponunuo)) SANIATYONIANY 40 NOILVZITOAD/NOILYNINVOIAAH HALLOITASOLLNVNY "V d19V.L,

506



S6E:6°09/S°LyisTS  1:9¢'T (00D 9C € 191
SLESTIOTEDGY  1:66T  (96) [S0) S 091
— IpeT (89 €T S0 091
SOE:GE/SERS9S 1811 (00D 89 € 91
o p (ouwry — x  IskpErR)
H
N
6€€ 1909 (9 10w x) 1k [eIe)
S
o N 409 9% (% 10w ) SEASNINIT
(USY 0TT:0°8L 12 (86) (% 10w 9) ep9Y
0'6L:0'1T 0€0 001 a8€T SN ¢
078081 910 08 a8€T SN ¢
078091 €0°0 09 a8€T SN ¢
0TH0'8S 1o 08 BQET AN ¢
0TH0'8S 910 08 97 N T
0°9€:079 90°0 o1 ager A 1
0'6£:0'19 900 08 BRET |
0'7€:0°99 SI°0 08 9z W I
0°LE0°E9 LO0 001 a8€T N |
0'8€:0°C9 81°0 08 BRET O |
0'9¢:0'79 9z0 08 97 oW I
10 QW AOL () dwoay shEwd ¥ u m
6S1 ¥, ( 9a°D (% 10w ) 1sk[ere)
gTrsLs (001 61 oL 20T ud
SII:688  (€8) 9¢ o 20T ud
Ser:698  (001) 61 oL POvT ud
0c1:088 (001 S1 0s 20T ud
SSTSYL  (8h) 0Tt oL B0 ud
gTesLy (T 9¢ oL B0 ud
091:0%8  (96) 61 o1l forc —CHD)-

HN

Nmzé A

507



0%1:098 10 (¥h) 0'81:0C8 10 (¥S)
H H

W N .. N N =
671 ' + ' Yz 1 9a% (% 10w ¢) eIz B
= S B
OE:0LY/STIS88  1:9T  (S6) 91 Jsst
SLICTYSLISTS  THT  (46) Tl aGST
0TI:088/0°L:0€6  1:€T  (¥6) 80 26ST
SLICTYSBICTIS 18T  (S6) I qsst
0T10°68/09:006  1:LT  (€6) €T esel
A p () oury,  IsApee)
H
o N
43 ) 19q9) (9 low 7) sh[ere)
—~
6 0€E0LIOTED99  LyigS  (66) S9 06 o1 eppl
6 CEEC99/S°EES99  9pips  (6F) [ oL o1 eppl
8% 09€:0+9/S'6:S0S 141 (66) [90) u T oy
18t 0 17:0°65/SLYSTS  T:61°T  (66) 70 6T 4 6€
hc) ip (owry (,)dwoy x IskRIRD
H

N z =
99D ‘(9 10w x) 1sATRIRD HN \X<

kel

‘Suaquinu proq ayy £q papa1pul Sa.4jons 10f sa1qvy ay3 Suipada.d S1vyd ayj 01 A2fa.4 aSVI|J

RIEN (%) (S)PIAIX pue (s)1onpoid suonIpuo) auayeoury

(ponuyuo)) SANINTVONIANY 40 NOILVZITOAD/NOILYNINVOIAAH HALLOITASOLINVNY "V 419V,

508



081

6v¢

So¢

(44!

9b€ “SrE

007009 2 (001)

ZT

081:0T8 12 (S8)

ZT

0°0S:0°0S 12 (89)

18 =111 (0L 1L +1

n N/+_WAZN/

0L0€6 0610718 1:6T  (+6) 4! ud
09:0%6 0+096 1:€C (28) T 147
e 110 WL I+ (youwr] d

ZT

SNHN
Y€ 50L 1g5d°D (% [ow O1) 8ST 2/@
=

Y01 ‘5001 ‘ouexorp
‘(% 1ow ) PA4[X(a0D)ud]
‘(9% 10w 9) 1HT

HN
496 5011 SHLD (% 10w ¥) feeT >\/©
=
H
N
- =

P9 W 8ALD (% 10w ) BITT

=
2011 8aLD “(9% ow 1) €61z NEZJA/\
N

509



19¢
S9¢
<9¢
S9¢
<9¢
S9¢
1s
°9¢
1s
1s
19¢
19¢
1s

LS8 (¥6) 81 u a9 JEET
§6:506 (€6 SI u a8 IEET
STISL8  (S) 4! 0 a9 IEET
011:068  (26) SI 209 a9 PEET
§9:5e6 (06 0T u a9 PEET
sLsee (o) 891 0 a9 PEET
0LE0€9  (#8) 4 u %a’ I€€T
¢91:¢'¢8  (001) 0T u a® L qgeT
sersoL  (16) I u °%a’> 99 BEET
00€:00L  (¥6) S0 u 8atd 9 BEET
0L1:0€8  (001) 4! u %a® ¢ BEET
0S1:068  (L9) 8% u %a® ¢ BEET
secyoL (LY Sl u %a’  9¢ BEET
e (y)owr], dwa], JudA[oS X IsK[ee)
H
N
JUIATOS “(9 TOW X) I18ATeIRD)
S81:6'18  (26) S ¥C 9 9 ALLY
STISLY  (46) 4 ¥C 9 9 PLLY
gzrsLg  (16) S 81 9 9 PLLY
002:008  (66) T 79 9 PLLY
STISLY  (46) S €9 PLLY
— (0) T Yo 0 9 PLLY H
— (L9 T ¥Z 9 0 PLLY N 19D “aua[eoUNY T TN =
— (0) ¥ ¥2 0 0 PLLY oA ‘Ut O] ‘AHL (% [ow 2) I'ng-u
c91:6¢8  (96) 3 ¥C 9 9 dLLY N (9 Tow €) E[DX (% [ow x) 1skeIe) |
0 (owry 2z & x 3shER)

Uls)

‘Suaquinu proq ayy £q papa1pul Sa.4jons 10f sa1qvy ay3 Suipada.d S1vyd ayj 01 A2fa.4 aSVI|J

Sjod

(%) (S)PIRIX pue (sponpoid

SUONIPUO, Quay[eOUTW
npuo) eoutry

(ponuyuo)) SANINTVONIANY 40 NOILVZITOAD/NOILYNINVOIAAH HALLOITASOLINVNY "V 419V,

510



(423

LLS
LLS
<9¢
LLS
1s
1s
co¢
So¢
LLS
LLS
LLS
LLS
9¢
s
19¢
19¢
19¢
19¢

SLIST8 119 ,(bh) 9sST
S0eS69 1L 4(sh) qsst
11 o W1 I+1  IsAee)
111 |

ud

H
N
e O
PN N THN A B
ud

0Tr0'8¢
S'6v:¢08
S'6T:S0L
0¥¥:0'9¢
S9T:ceEL
SET:C9L
0°0€:0'0L
S9T:ceEL
0°L1:0'¢8
0°¢I-:0°¢8
S STCYL
S E2%Y
071€:0'69
078€:0C9
091:0'%8
0°L1:0°¢8
091:0'%8
071088

ud

(16)
(¥8)
(16)
©o1)
(18)
(€1
(06)
(18)
o1
(L9)
(40}
(86)
(T6)
(8L)
(SL)
©o1)
(89)
(88)

o

o
Ll
T
€0
Ll
4!
8
81
Sl
€C

88
144
0t
96

1

°a’s
°a’s
%a’d
°a’s
8atd
8atd
°a’s
°a’s
°a’s
°a’s
%a’d
°a’s
°a’
°a’
°a’
°a’
°a’
°a’

20€ 9% (% [ow 7) 1shee)

I€€T
MEET
feeT
feeT
feeT
Y54
feeT
fee
feeT
fee
Y54
feeT
€€
UEET
3¢€T
3¢€T
JEET
JEET

ud

NEZ\/L/\

2is)

511



95 §0e:6'69  (001) 0€1 u 9 1€€T H —CHD)- ¢
S96 SLriges (o) 96 OIT 9 feer oW ud 1
9 ¢'8e:¢'19 - (001 S0 u 9 1667 H U o1
S9¢ §9e:¢e9 (06 96 O ¥ feez oW —CHO)- 1
95 ¢'8e:¢'19 (T8 891 0Tl 9 €6 9N —CHO)- 1
95 01€069 (LS 88T 01T 9 €6 9N —CHO)- 1
pRel (y)owry, dwoy x 3sKeIED A N u
H
Z u
A, 9a%D (% 10w x) 1k ere) TUN ém
A Rl R T
B 8I-115
SPeSe9  TI 4(S9) Jsst
SIPS8s T ULy 9SST
Srrigss T 4(09) PSSt
0Le0ey  €rr 419 o8ST
SIre8s €1 4(€9) qsst
0€E0L9 €11 ;S LS |
11 RS w1 Im+1 skeed
I i 1
NN I, =
we N : " ! /C 1 9q9D (% Tow 7) 1sh[ere) Nmz\Jz
ud ; g ud
“ud ud 1y
suaquinu ploq ay1 Kq paipoipui SanidnAls 10f sajqni 2yl Suipada.ad s1pyd ay) 01 42f2.4 2SV|J
RIEN| (%) (S)PIALX Pue (s)1onpoig SUONIPUOD) Qu[eoury

(ponuyuo)) SANINTVONIANY 40 NOILVZITOAD/NOILYNINVOIAAH HALLOITASOLINVNY "V 419V,

512



So¢
19¢
19¢
19¢
SYY
SYY
SYY
SYY
9¢
19¢

S9¢
So¢
19¢
S9¢
So¢
S9¢
So¢
9¢

¢'8s:¢' 1y (001) €1 u 9 1554

002:008 (001 1c M T 3¢€T

0L1:0'¢8  (001) 1 0 0T JEET

061:018  (001) 1T u € JEET

gzrisLs (00D S 1 9 €T

STISLY  (46) 96 o0 9 9EET

0T1:088  (001) 81 M 9 PEET

011:068 (001) 891 o0 9 PEET m

0'sz:0'sL  (001) [54 " S qgeT

0'sz:0'sL  (001) 4 w0l BEET ud

e (yowry dwop x IsKeR) ud
¢9¢:¢'e9  (001) L u 9 feeT
0°6€:0°¢9 (001 91 09 ¥ fegT
LTl (s8) 99 09 9 Je€T
¢6c:s0L  (001) ¥C 09 9 IEET
0°sz0sL (001 laa! ot 8 PEET
0°sz0sL (001 S1 08 9 PEET
SsyeesL (001 ot 09 ¥ PEET
¢secy9 (06 L1 09 01 qge€T
e (y)owr], (,)dwey x IsAeIe)

H
N

9a%D (% 10w X) 1skere)

99D ‘(9 10w x) I1sATRIRD

NIZ\M«/\

CHN

ud

ud

Ly

2is)

513



"SIOWOSIORIA)S JO AINXIW [:7'7 © UL JUoUOdWod JouTt oY) Sem JURIORAI UN[E OUTWE YT, ,
“PALINDI0 UONEZLIAWOST Puoq [qnod ,,

‘paniodar Jou sem plaIk AyJ, ¢

utod sy e paddols sem uonoral Ay pue ‘JuawiIadxd UoNN[Osal AU B SeM ST, ;
“JUIAJOS ) SB pasn sem 8qLD ,

“aprure [Koypydeu-g oy se pajejost seam 1onpoid Y, ,

*OPIWRIAILOIONLI-N Y} SB PAIR[ost sem 1onpoid ayf, ,

*SISA[BUR YN UO PIseq % G6< Sem UOISIOAUOD YT, ,

‘paytodar jou sem uoneINSyuod AN[osqe AT, ,

ug
o, N =
€Iz CIHE8S 42 (L6) U0T “0€1 AL (% 10w 07) BpbT ugHN . >
ud” ud
ud
ud Ly
§SESY9  (16) — 01 B6IZ H T
— () — o1 eIz ud I
S0€:5°69  (86) € 01 %I H 1 .
SPESSY  (86) 81 01 61 H | N 01T 3adc "
e ‘Sre  0€I'0L8  (86) ST 01 e6IC H |1 ) 9a°D ‘(9 Tow ¥) 18AEIRD | m:z\VAA\/V/\ =+
0€r0’L8  (86) 4 S eI H 1 A ud ud” ud n
12 Wowny x wAmed ¥ id
E\EU
H
N
€51 0°SH:0°SS 19 (86) U150z a’D (% 10w 01) THT
ud
ud
H
N \
(A1 0670 TS »1 (PL) 4T S0T SHED (% I0W §) €vT HN \V?
ud ud” ud
ud Ly
‘Suaquinu proq ayj £q papa1pul Sa.4jon4s 10f s21qvy ay3 Suipada.d S1vyd ayj 01 A2fa.4 aSVI]J
sJod (%) (S)PIOIX pue (s)10npoig suonIpuo) Qud[eOUTY

(ponuyuo)) SANINTVONINY 40 NOILVZITOAD/NOILYNINVOIAAH HALLOI TASOLINVNY "V d19V.L,



$'8€:6'19  (96) 8T 09 Jsst
SLESTY  (96) €2 09 agsT
§91:g'e8  (86) o1 09 2681 m
s o098 (16) [ 001 ess| f\ 9a°D ‘(% 1ow 7) 15k [eIe)
1 (@) ouny (o) duyr Iskere)
06:0'16 € 09 281
0°L:0°€6 [ 0€¢ 8yl 9@°D *ouayeoUNY T
0'01:0'06 6 09 asp1 m o§L=09 %D (% 1ow 01) STH"D
S AN 8 09 L2id ud (% 10w §) FASINIINIX
s (ouny () dwoy IsAreIeD (% 10w §) 18K[e18) °|
N T “SE1 SHLO
0Ll 061018 »1 4(€6) ud (% 10w 07) "(LINN)IZ
‘(% 10w T7) 16¥1
H
N
6r1 SIHESS 10 (86) _E\/Alw/ upw ¢ 990 (% [ow §) BITT fz\VA/\/ ud
m_U
‘Suaquinu ploq ay1 £q paipa1pul Sa.4njongs 40f sa1qoy ayy Suipada.d S1vYd Y1 01 A2fa.4 aSVI]J
sjod (%) (S)PISIX pue (s)10npoig suonIpuo) auary [Kurp

SHNHYUY TANIA 40 NOILVNINVOIJAH dVINDATONVILN] HAILDITASOLLNVNY "d 3714V L

&

515



061:0718  (#S) 44 0T 8HT ¢
002008  (16) SI 0T Wt ¢
0L:0¢6 (86 S 0T 8bT | Yd—
SHies6  (86) S 0T v 1 509— SHLD (9 Tow X) HNY(1d-1)
09T  SP6S6  (66) S S e 1 SN ‘(% 1ow x) rng-u
i) (owry x IsKeIR) U . (9 10w x7) 1sK[R1RD
¢6:606 (SO S 09— 9WwT ¢
¢zieLs  (06) S 09— Isve T
011:068  (26) S 09— GHT T
Spegs9  (66) S u PSHT T
08:026  (L6) S 09— %XHT T
061:018  (66) LT 09— askT T
0L1:0€8  (66) S 09— 9WT I
Sp1:ce8  (66) S 09— Isve 1
01:088  (66) S 09— GhT 1
Sorices  (68) S 09— pPSHT 1
S01:668  (66) S 09— %7 1
08:026  (66) S 09— askz 1
08:026  (66) S 09— eSpT |
1 (yowry, (,)dwoy 1skeie) u
ud ud
SHLD ‘(9% Tow 07) HN(Id-1)
09¢ SN ‘(9% 10w o) rng-u
. (% 10w () 1sh[eIe) SINHN
u
91-¢S1 o)
‘Suaquinu proq ayy £q papa1pul Sa.4jons 10f sa1qvy ay3 Suipada.d S1vyd ayj 01 A2fa.4 aSVI|J
IEN | (%) (S)PIAIX pue (s)onpoid suonIpuo) Quary [AUIp

(panuyuol) SANAAY TANIA 40 NOLLYNINVOIAAH ¥V INDTTONVILN] HAILOATASOLLNYNY g 19V L,

516



"% C6< SeM UOISISAUOD Y], ,
“aPIUILIOdLOIONYLI-N St pajeost sea 1onpoid oy, ,

‘parodal Jou sem UONEINSYUOD AIN[OSqe AT, ,

seTsLL (66) L [vig 30PT
gcesLL (001 T 09 PO¥T
gergoL (001)  ¥T 0S 0¥

86T  06£019 (S6) 61 [vig LU 74
1 () oury, (o) dwoy, IsAEIe)

696 0000 (00D L0 u fegT
€S L090PS  (S6) 91 o011 BLST
pE) (y) owry, dwojy, 1seIR)

0€coLL  (9) 09— 0 0Tl 0SI
SP1:668  (66) 09- 0z 0T OF
0€roLs (2o 09— 0 0z oF

092 S'81:6'18  (66) u 0 oI 0C
— 0) 09- 0z 0T 0

1 () dwoy, 2 « X

H
_ N
ud
ud
ud
H
N
ud
ud
ud
Ud
SAN

°a®
(% 10w 9) ["(SINL*HD)AI"(AHLVT
‘(9 1o 9) 1sKeIRD)

9a%) (9 10w 9) 18£eIR)

HNT O P wd

ud” ud
mmU
ud
4 G ‘SHLD (% [ouwr 2) HN (d-1)
‘(9 low &) rng-u
(9 low x) egpT
SINHN

Elle)

517



WS LYSTSISYTSSL  ¥1:98  (S6) LT 208 o%d oy SN 01 0ve ¢
ST9:G8E/SSHSHS  0T08  (S6) Ic 208 o%d oy SN 01 uore ¢
STTSLLIOYIN098 1168 (S6) o 208 o%d oy SN 01 Jove T
SSHSYS/OTTO8L  YE99  (S6) LT 208 o%d oy SN 01 BV T
0°SPi0°SS/0°SE0S9  SHiSS (S6) 4 u o%g oy SN 01 0ove 1
W06V 0 1S/SSTISPS  SLST  (S6) € " ogd oy SN 01 uore 1
00L:00E/S'STS YL L6 (68) S0 H 0% 0T CHOSWL Of Jove 1
WO LYOES/OTT06L  SIS8  (S6) ST0 " o9d  0¢ ng-u 01 Jove 1
O'LY0'€S/0°STOSL  S1:68  (S6) ST0 u o9d 09 SN 01 Jove 1
0'87'0°TS/STITS8L  8TTL  (S6) S0 " AHL 09 SN 01 Jove 1
01T06LISYTSSL  8T6  (S6) L1°0 H ogd oy SN 01 Jove 1
0STOSLISYTSSL  8T6  (S6) L1°0 H o%d oy SN 01 Jove 1
SELSIUYSITSEL  8T6  (S6) L1°0 " HOUOWD/0YE  OF SN 01 Jove 1
0°0S:0°0S/0vC:09L  €TLL  (S6) €€°0 u JHL 0¥ SN 01 Jove 1
SOTSELISSTSTL  8T6  (S6) ST0 " o9d 0T SN 01 Jove 1
S8YISIS/STTSSL 9148 (S6) €€°0 H JHL 0¢ SN 01 Jove 1
SSECYI/OLTOEL  9IH8  (S6) Se u 0% 8 SN T Jove 1
0°€9:0°LEMO'6Y0'TS  8LTT  (68) 4 H o%d oy SN 01 qQre 1
01€:099/S8TS L €Sy (S6) 4 H o9 oy SN 01 BOYT 1

(@] 10 @) (y)oury,  dwap, waaog - & q v shEed u

H a’D 't
oce y - N Ut (O] 4 JUIA[0S N \/WT/V/\/\
( (% 10w &) 1T (% [ow x) 1sKeie) 1
LR’e)
‘Suaquinu proq ayy £q papa1pul Sa.4jons 10f sa1qvy ay3 Suipada.d S1vyd ayj 01 A2fa.4 aSVI|J
Sjod (%) (S)PIPIX pue (s)1onpoid suontpuoy duatpoury

SANAIAONIAY 40 NOILVZITOAD/NOILVNIANVOIAAH HALLDATASOILNVNY ‘D 414V L,

518



WSLTSTL 0907 796 i u SN T
0€TOLL 651 Auog 190 209 H ¢
WSIPS8S L€ Auof 0¢ u H 1
Pl 1@ w1 (WdoL dwel ¥y u
H H
N N
88 n =7 T B 9G4 (% 10w 07 02
( ¥ ( ¥
| |
»0'8€:0°C9 €L6 — o0 a4q9- egET W T
»S07:S'6S ¥:96 L1 u °a®d eRET W T
SIES89 786 10 u °a%d L1374 H ¢
CLISTY €16 80°0 u sueyuad eger  H ¢
[S2EYY €:L6 — 0 na%tan BT  H ¢
0'81:0'C8 €L6 60°0 u na%stan BgET H ¢
SSISH8 66 — o0 aa- BgET H ¢
081:0'C8 796 00 u aqo- eger  H T
081:0'C8 796 — o0 8atd e  H T
S'8I:C'18 €L6 110 u °a%d BQET H ¢
»S'6T:S0L 786 60°0 u °a%d q6+T H 1
»S'LESTY 86 YL u °a%d L1374 H 1
»S'8ECT9 L€6 41 u °a%d BgET H 1
S0 @@ W AoL  dwsg A0S IsK[eIR) 4 u
H
"y, N u
a8z 5\5\ :A . JUIALOS “(9, [oW ()7—) 1SK[eIRD) NIZ\NVAM/V/\/\
q

0115

519



"STMIDYIO PAILIS SSA[UN UMOYS ST IOWOST Jofeur aYy) Jo uoneInSyuod ainjosqe Ay [, 'UoNeuasoIpAy puoq d[qnop Idje st an[eA 19 oy, ,

"% G6< Sem UOISIDAU0D QH—,H&

‘partodar jou sem uONRINSYUOD ANOSqe AL, ,

YZL 001 ‘ouszuaq

IN ‘(% 10w §7) SOHdYONHI-(¥'Y)
- et N 4 T
: 8] 9% [ow ud
91¢ 0'8€:0°79 »1 (S1) s&/\/@ (% 10w 01) H*ODUd wZIZ\/\/\/\
(% 10w ©) FIDHD-E(2qP)Pd
[4'e)
€:L6 60 [4
88:C1 Sl I
mwr WwdoL u
N
88C I . + 1 i, L 19q°%D (9 [ow §) egeT \W/MA\/W/\/\
e Aflw\ s THN N
6785
‘Suaquinu proq ayy £q papa1pul Sa.4jons 10f sa1qvy ay3 Suipada.d S1vyd ayj 01 A2fa.4 aSVI|J
Sjod (%) (S)PIPIX pue (s)1onpoid suontpuoy duatpoury

(panuyuol) SANAIAONIAY 40 NOLLVZITOAD/NOILYNIANVOIAAH HAILOATASOILNYNY "Dt 14V.L

520



gersoL  (68) 8t M 094 a4 YHOONCO- ud H ¢
07co8L  (16) 8Y u 094 a4 YHPDNO-t ud PN 1
¢8:¢16  (26) 0T u 094 A4 fHDUEAD)-S¢ ud  H 1
01098  (68) T M 094 a4 qNd ud  H 1
01:098  (06) 91 M 094 a4 YHODOPIN-¥ ud  H I
005:00S  (06) 9¢ M NOPIW  "dd YHOONCO- ud  H I
01C06L  (S8) 9¢ M fOHD  Tdd YHOONO-+ ud  H 1
syegsL  (0S) 9¢ M WOd A4 YHPONO-+ ud H 1
08¢:079  (0€) 8Y u HOW  "dd YHPONO-+ ud  H I
Sergrs () 9¢ M AHL 49 YHOONCO- ud  H 1

— (1) 8t M SHED  Tdd YHOONCO-¥ ud  H I
09:076  (0€) 9¢ M auexorp  Fiq YHPONCO-+ ud  H I
¢e:i696 (06 8t M 094 a4 YHPONO-+ ud  H I
S6:606  (88) T M 094 a4 YHODI+ ud  H 1
06:016  (86) o1 0 099 %4qs ud ud  H I
0sc0sL  (06) 0T M 094 a4 ng-u ud  H I
S0€569  (9L) 8f M 0% tad YHOONO+ —S(CHD)- H 1
sorges  (28) 8t M 094 a4 YHOONCO- H H 1

el (y)owny dwoj  juoAjOS 7 o A aou

JUIATOS ‘(9 Tow O]) Z3V o 14
8LS ‘(% 10w ¢) §5T \:/ u .k/_m
SHNT N %\
H . d
cméU
‘Suaquinu ploq ay1 £q paipa1pul Sa.4njongs 40f sa1qoy ayy Suipada.d S1vYd Y1 01 A2fa.4 aSVI]J
sy (%) (S)PIALX Pue (s)1onpoid SUONIPUOD) Qua[eouruy

SHNATIVONIAY 40 NOILVZI'TOAD/NOILVNINVOIJAH JAILDITASOILNVNY "d{ 9419V L

&

521



JUDA[OS
il
‘(9% 10w X) LGNdONY)T

993 Z o
AHN” V%
[2: B2 |
oLy
0Tr08s  SIriSES (2o (99  (zh) 34 8zst
SLySTS 09 0rS () (SO (€9) [44 Jese
08707 OL¥0ES  (€9) (€9 (¥9) (44 ST
STPSLS  SYrSss QD (9 (19) (44 pest
SLySTS 008005 (o) (99) (0w 6 2TsT
SLpiges  00s:00S (6D () (1) 16 qzse
08707 S6¥iS0S (00 (69 (1h) 8v BLST
SEpg9s  0Sr0oss (o) (SO (Th) (44 PIsT
09 0rS  SLYSTS  wD (€9 (€9) (44 oISt
0TS:087 005005 (00 (@)  (8p) T qrsc Q
0Cs:08r  01S:067 (00 (09)  (09) T BIST e
I 10 I, I 1 I (w)ouwry,  skered
I I . .
u 011 9@°) “dudjeoutuy
N H 9019
= N N nearn Pz
70¢ + + ‘(9% 10W 6'4) P(CANDIL z \<<.\éf
7 HN
(% 10w [°6) I8ATeIRD "1
0
o “ U 4 *,07- QU9IAX-¢ _ow
6LS 0°€€:0°L9 10 (66) \/@ ‘(95 10w ) Y0108V JOHN \/\<.\
(% 10w §°7) s5T
el
‘Suaquinu proq ayy £q papa1pul Sa.4jons 10f sa1qvy ay3 Suipada.d S1vyd ayj 01 A2fa.4 aSVI|J
sy (%) (S)PIRIX pue (s)1onpoid SuonIpuo) Suajroury

(panunuol) SANATIVONINY 40 NOLLVZITOAD/NOILYNINVOIAAH FALLOITASOLLNVNY " 14V.L



LLI
LLI
LLI
P0€
LLI
LLI
LLI
P0€
LLI
LLI
LLI
P0€
P0€
LLI
LLI
LLI
P0€
LLI
LLI
LLI
P0€
LLI
LLI
LLI
P0€

SOPISES — Agst
S'61:5°0S — XEST
0°1S:0°6% — MEST
STSLS 0T AEST
0088 — ngsg
STSSLY — 1€ST
S08:S° 6t — SEST
0°LY0€S 91 IgST
0088 — bese
S8FISTIS — dest
0TS:0°8t — 0gsT
067071 91 ugsy
0¥+:0°9S 4 weeg
0°0S:0°0S — €T
0°St:0°SS — MEST
067:0°1S — fest
SL¥STS L1 1€ST
SLYSTS — uesT
S'61:5°0S — 3¢St
S08:$°6t — Jest
0°8+:0°CS 81 2€ST
— — PEST
SL¥STS — 26T 011 Q%D dudyeouruy g
0°'16:0°6% — qgsT H u9q°D
0'87:0°CS 81 BEST Vi N (% 10W 6'1) F(COWNDLL
o) () ouiy,  s&eIRD (9 1o [-6) 1sAere) |
Seisr6  (6L) T 0 SONPIN S PTHI 20 OHD W H
0666 (€L) T 0 TONSIN S PTHI sog O H W
S8ICTI8  (¥6) T 0 TONSIN S PTHI sog O W H
S'0:566  (86) SI 0 SONPIN S O1pI OSSN N2od  H H
01:066 (16 T u NOd € 4agpl  Noog O H H
e () owny, () dudy uoaog X 1 A 7z A N

523



gesigor (001 61 sel S ST S(OWN)EL
¢19:6°8¢ - (001) St STl S ST S(OMN)EL
06701 (08) LE sel S st "(LNNLL
SLyiSTS  (Sh) LT STl S st "(LNNLL
0€9:0LE  (00T) 81 sel S sy S(LINNDEL
009:007  (001) St STl S ST S(LINNDEL
sorices  (19) or [S3 o1 ST M(OINDLL
097:0%S (SS9 (4 STl 01 ST M(NDLL
¢Lssey (001 81 Sel S PPST  S(INNDEL
079:08¢  (88) LT STl S PrST  S(INNDEL
0Lr0eS  (S6) 81 <3 S PPST  M(INDLL
087:0CS (€9 or [S4 S PPST  M(INDLL
C'8SC Iy (1E) 69 sel S ST  S(INNDEL
0'L9:0¢e  (001) 1L STl S ST S(INNDEL
Sorices  (S8) St sel S WST  M(NDLL
005:00S (60 6 STl S WST  M(INDLL
cTssLy (2o 69 [S3 S apsz  S(PINNDEL
079:09¢ (S8 SIT STl S apsz  S(PINNDEL
Sricys  (19) s STl o1 apst  "(OINDLL
087:0cS (€L 81 [S3 S apsz  "(GNNDLL
§09:6¢  (09) ¥Tl <3 S epsT  S(ONN)EL
079:08¢ (00 €l 44 S epsT  S(ONN)EL
SPPicss  (8¢) s STl o1 epst  "(LNNDLL
S8Pic IS (S9) or <3 S epst  "(LNNDIL

el (owry, ()dwoy x  puesry shere)

H 9q°D ‘oud[eoury g
L0g J N W% (9 10w x) puedi ;
(9 10w ) 15K eIR) | N TN
8D
‘Suaquinu proq ayy £q papa1pul Sa.4jons 10f sa1qvy ay3 Suipada.d S1vyd ayj 01 A2fa.4 aSVI|J
RIEN (%) (S)PIALA Pue (s)1onpoid SUONIPUOD) Qud[eoUIY

(panunuol) SANATIVONINY 40 NOLLVZITOAD/NOILYNINVOIAAH FALLOITASOLLNVNY " 14V.L

524



%3

€8¢

08¢

&

8616 (06)  SI 0S TONSIW S OIPI COSIN  Noog
SHigs6 (86) T u WOa ¢ qgp1 sog 0]
1 (y)owr], dwoy IJueA[0S X 1 A A
N,m JUIA[OS
Z,N ‘(% Tow x) YGNJONV)T
S9:6¢6  (66) SI 05  CONPIN ¢ YINdONY)SOHIOHS(¥) ud AN
0°61:068  (66) SI 05  CONPIN ¢ UANDONV)IVNIF-IKIAX-()  —S(CHD)— AN
01:066  (88) SI u 40 ¢ UANONY)dVNIF-IA14x-() H —(HD)-
01:066  (88) L1 M H0A ¢ UAANONY)dVNIF-IA14x-() H —S(HD)-
¢'8:6 16 (SL) SI M H0A ¢ UAANONY)dVNIF-1A14x-() H -"(‘HD)-
S0:566  (06) L1 u 40Ad ¢ UANONY)dVNIF-IAI4x-() H e
Se696  (16) SI 05  CONPIN ¢ UANDONY)IVNIF-IKILX-() AN N
S0:566  (86) <1 u H40A ¢ UANONY)dVNIF-1A14x-() H N
he) (y)owrr], dwoy JueAjo§ X 1sK1RIRD A R
SL
N JUQAJOS
14— 7 ‘(95 10U X) I5ATEIRD NY
1 d
A
L6z (Iv)  —S(CHO)»-
gzrsLs (190 —"(CHO)- mm 496 %01 ‘HOA
Srisse (L) AN m/ﬂ C (% 10w 1) gNdOFY
1 A 4 ‘(9% 10w ¢) 9§T
(SIS 4 PIST
0°SH:0°SS SI d1sT 01T Q%D “dudyeourury g
0°TS0'8t SI qIsT H w99
SISC8Y L1 BIST Y N (% 10w ') "(LNN)LL
219 () dwiry, skrere) é (9 1w [°6) 1K) |

Jo

A .
MHN NS
ko)
A
. A
SLHN % !
z d
085
A
.
SLHN NN
185

525



Sscre  (S8) ¥ 0S ONPIN S qevT %0g OHD W H
»ST68S  (09) ¥T M WOd S qevl sog O H 2N
WSSTSYL (08) ¥ u WOa S Pl H O H N
07099 (86) ¥T M WOa S 4yl H O H N
gscre  (€9) 9¢ 59  TONPIN S 4agpl %o OHD H H
gec96  (€6) ¥ u WOd ¢ qevl cog O H H
— (8) ¥ u WDd ¢ agvl 79D O H H
W0°SH06S  (26) 81 u WOd ¢ qevl H O H H
S1:686  (8L) Sl 0S TONPIN ¢ IPVI OSSN N%g H H
20°01:006  (86) Sl 0S CONPIN S g€pT  YOSSPIN N2ogd  H  H
H0°ST:068  (86) Sl 0S ONPIN S qevT oog Nog H H
WSLYSTS  (9p) Sl 0S CONPIN S qevT H Nog H H
1 () owny, () duy, JudAJOS X 1 o zZ A
R
i _MM Z R JUIAJOS NN— Nw—
[SY3 ‘(% Tow X) ALGNIONY)'T 7 K
Nm SIHNT /Vf,_\
d b
01:066 (€) —CHO)- AN
0086 (L6) H —S(HD)- .
01:066 (88) H -"(CHO)- oW om U 87 M “oudzudq i
453 §0:6'66  (¥8) N SN _m/x ‘(% 10w ©) DNVUIDIN .N/m
1 A A R (% 10w §) qpbT SINFOSHN QA/\ _
A 4 2!
m_uo_U
‘Suaquinu proq ayy £q papa1pul Sa.4jons 10f sa1qvy ay3 Suipada.d S1vyd ayj 01 A2fa.4 aSVI|J
SR (%) (S)PIPLA pue (s)1onpoig suonIpuoD) QuapeouTIry

(panunuol) SANATIVONINY 40 NOLLVZITOAD/NOILYNINVOIAAH FALLOITASOLLNVNY " 14V.L

526



09:076  (0L) T CONON - § ud AN T
1686 (99) L1 CONeIN ¢ —(*HD)- SN T
01:066  (0L) T CONON ¢ AN AN T
0€roLs (1) T CONON - ¢ H | T
S'6:506  (88) SI CONON ¢ H AN T
1686 (S8) SI 40da ¢ H —CHO)- 1
I (y) awr], JUdA[OS X A U
SL,
N
£6¢ A B 11 JUQAJOS ‘(9 [OW X¥) LST
A A zd
A
0T1:088 (16) T 0 Ud —S(°HD)»-
Srigse  (€8) 8t =0 ud |
0°01:006 (08) 8t 0T ud SN
0°5T0sL (86) ¥T o~  —CHD)- H
el () duiy, (o) dudg, ! |
Nnm QUIIAX-
6Lc A (% 10w §) FOID3Y
d ‘(9% 10w ¢'7) ST
A

i

u
. i
Fw!Z%

[2 B
11 _U
A
. A
woHN” > !
[2 B2
€1 _U

527



SL,
N Y ST M EDA (% 10w ) od
(353 0'1:0661 (6L) YANIONY)dVNIF-IAI4x-() 6]
]
(o STHNT "
07096  (Lp) ¥ — — YINdONY)SOHAN A S-(¥)
§8:c16 (LS ¥ — — YANDONY)SOHdOAS-(¥)
0L6:0¢  (98) SI — — YUANDONY)IVNIF-(S)
Sec96  (28) SI — — UANIONY)IVNIF-()
01:066  (88) L1 — —  YUANIONY)dVNIF-IKIAX-()
cTsLe  (28) L1 9  dNAOSV LONY)dVNIF-IKI8X-()
01:066  (9L) ¥ 9  dNdOSV LONY)dVNIF-IKI8X-()
01:066 (LD ¥ 9 2403V Y1OnV)dV NIF-TAIAX-(y)
syossL  (18) S0 € rag8v LONY)dVNIF-IKI8X-()
S6v:s0s  (28) S0 9 rag8v LONY)dVNIF-IKI8X-()
s () owry, — x QANIPPY shrere)
L M5O (9 0w ¥) aAnIppe
€6¢ (9 10w €) 18 eIRd NY
SIAN. >N
! _U
‘Suaquinu proq ayy £q papa1pul Sa.4jons 10f sa1qvy ay3 Suipada.d S1vyd ayj 01 A2fa.4 aSVI|J
RIEN (%) (S)PIALA Pue (s)1onpoid SUONIPUOD) Qud[eoUIY

(panunuol) SANATIVONINY 40 NOLLVZITOAD/NOILYNINVOIAAH FALLOITASOLLNVNY " 14V.L

528



SL
N
74
€€ 070661 (08)
S1,
N
353 070861 (9L)
S9TSEL  080T6 gt (98) u ud  EgYO g
SCHSPS  Spigse 10l (66) u Ud  EIHODu o
— 06v:01S ST () o001 ud ng-; o
0€TOLL  §96e6  1:9T  (66) M0 Ud ng- 9N
SLY0€ES — ST1 98) 07— ud  HSOu H
SOICEs  STSL6 10T (¥6) u ud 7 AN
0C1:088 008  I:1e (¥6) u ud " AN
SLTSTL  STISLY  1HT (L8) u H fHDu oW
11 10 1,10 o1 m+1 dwoy oy |
ko) Ele)
N N
96¢ n A~ + 1 A7
A ¢ A o
e ed

4 ST %508 HOA (% low ¢)
YANIONY)dVNIF-TAIAx-()

Y LT 508 CONOIN
(% 10w ¢) LST

Y 84— ‘QuofAx-w
‘(9% 10w ) FOIDBY
‘(% 10w ¢°7) §ST

SLH!

N

Elle)

9z€1

529



Sergos (28 8% 0T~ Quolkx-ur  YQII3Y sout]
6606 (L6) ¥T 0t suolkx-u  YQID3Y 7q)
0°01:006  (001) ¥T o0t SHED  POID3Y 79D
0088 (¥6) Sel 20T~ SHED  POID3Y Q)
0L1:0€8  (001) (4] u SHED  POIDSY 2QD
¢Liszs (001 T0 u SHED  %dsvav Ee)
01z:o6L (001 I u SHED  %44S3V 79D
¢'8T:g'IL - (001) I u SHED  YINSY 2QD
01z:06L  (001) 4 u SHO  JLOSY k)
gLrszs (001 14 u SHLD 94d3vV 29D
SyssL  (SS) 4! u SHLD Y448y zQ)
01z06L  (001) 091 u SHED  sLO3Y 2QD
¢gc1e (19 i 0T~ QuIAx-ut  YQID3Y 201,
SIIs8s  (26) 8y 0T~ 01 0p—  QUWAX-w  YQIDAY DO
08:026  (L6) 8t MO0z QUOAX-u  FQIDBY oy
12 () oy, dwag, JUGA[OS  OATIIPPY d
A
N JUIA[OS UN:
. =
6LS 74 (% [ow ¢) dAnIppE 7
AHN
ud ‘(% low ¢'7) ST ud” ud
ud
w_U
‘Suaquinu proq ayy £q papa1pul Sa.4jons 10f sa1qvy ay3 Suipada.d S1vyd ayj 01 A2fa.4 aSVI|J
sjod (%) (S)PIPIX pue (s)1onpoig SuonIpuo) Qud[[EOUTUIY

(panunuol) SANATIVONINY 40 NOLLVZITOAD/NOILYNINVOIAAH FALLOITASOLLNVNY " 14V.L

530



“(JINN) %S6< SeM UOISIdAUO0D 3], ,

“punodwod pajeuasoIpAYy ay) se paje|ost sem jonpoid dy, ,

‘payiodai Jou sem uoneINSYUOd AN[OSqE AL ,

— — 0) 91 u 0 001
0°ST:0°$8/STI:6'L8  L1:€8  (001) 91 u LT €8
S'L:6T6/08:0T6  8TiTL  (00T) 91 u 0z 08
0S0S6/S T SS6  €FLS  (L6) 9¢ 0 YA
SLISTOI090P6  9THL  (001) 91 u ST SL
0'81:0T8/0'8:0C6  0T:08  (001) 91 u 0S  0S
SE€E699/5TT:SLL  STSL (001D 91 u 001 0
Jourwy/tofew 10 1p (y)owry dwop s X
ON

8LS

(%) FIDHD/0%H
(9% 10w O1) *443Y
‘(% 10w §) §ST

N°O

9y

531



8¢

9¢

9¢

[0l ,(—) 05 PN H H W ¢
I'sc (060 0 WS H H W €
I () u PN H SN H ¢
T (#8) " ws H SN H ¢
L () M PN ®A H H ¢
119 (16) u ws SN H H ¢
I'c (€8 05 ws H H W I
e (€8) u ws H W  H I
161 (89) u ws SN H H 1
ip duny, ul 4 M 9 U
! b
u 9a%D u
N N
A ‘(% 10w 1) ASILIHOUTdD %m A
—
ed ed
o_\oQ
U S AOL ‘$8:STII/L (88) I + 1
.17 9a%
N H
)i N + I N ‘(% 10w 7) A(SINLIHOWST:.dD N
5l H
Lo}
Stiss  (€6) I 09 YSINLHOPNU(PIND)ISTON
Spiss (€6) [SS IC YUSINLHOWST,.dD
I nm+1 (-WdoL () dway shrere)
i 'QQ + 1 N H
9a°D ‘(% 10w 7) 15k [eIe) N
A \/\/\ /\/
H H .
o}

sjoy

(%) (S)PIPIX pue (s)31onpoid

SUONIPUOD)

QuaY[EOUTIIY

SANTNTVONIAY 40 NOILVZITOADOdIV)/NOLLVNINVOIdAH *

CHI4VL

532



e (16 AW

88% ‘01T g (88) H 4670 ‘0 ¥IDHD ‘HOAL
p q

[HSYAS (16) o0F YSINL)HOPNU("IN D)ISTOIN H H H °N ¢

[:06< =) 0L PINPNUTHEDIS O] H H H °N ¢

— (=) o0L YSINLHOPNC:dD H H H W ¢

— (—) 206 PINPNUTHEDIS RN ] H H W H T

1:0T< (06 20S YSINLHOPNC:dD H H W H T

€1l (98) u YSINLHOPNC:dD H A H H ¢

61:1 (68) u ASINLHOPN®:AD oA H H H ¢

1:06< (S8) u YSINLHOPNC:dD H H H H ¢

| Ho (L8) 508 YSINLHOWST.dD H H H °N 1

1:€2 (=) OF YSINLHOWST . dD H H 2N H I

1:LT (98) o0F YSINLHOPNC:dD H H P H 1

€8T W) " YSINLHOWST . dD H S H H 1
1:6'9:6'8 (98) " YSINLHOPNC:dD H S H H 1
ey () u YASNLHOWSS:AD  oN  H H H I

regs  (18) u YASINLHOPN®:AD oA H H H I

ap dwoy, 181D IR | R A N u

d
8¢ N 9a% ‘(% 10w O1) 18&e1ED
+d

sIHN_ A

€1ty

__\O_U

533



Y0z W (L) SHEO/MHL

N /\/Z
LSE (96) ‘(ba ¢'1) MINGL)ng- w <©
g H =
m_U
|
191 (69) 05 O y gz 9a’D NH
LS 9z (g) M H (% 1ow 01) ASINLHOPNC:dD q
Ip dwa, N _
EU
d |
I'v'1 (28 O 4z uo9a’D
LS 1L ) H N Nt (% 10w 01) ASINLHOPN®:dD NH ¥
1p A |
=
m_U
[0S< (/) 0§ O T
[0S< (/) u H ¢
Ly (18) 08 O3 1 ! Uz 2a®o HN d
LS 166 (L) M H 1 A N (9 10w 1) YSWLIHOWSZ:dD u v
1p dwag, q u q 7 7 q
Q\N_U
" 406 5L (% 10w §) =
€ (88) i.:/z USIWLHOWSEdD THN(d-) by ~
X
N_U
N (%) (S)PIPLX pue (syonpoig SuonIpuo) auay[EOUTIY

(ponunuo)) SANIMNTYONIANY 40 NOILVZITOADOGIVI/NOLLYNINVOAAAH *

CHIAV L

534



LSE

88% ‘01T

LS

&

— ((ON(3)] I AHL vVia 0SI H ¢
— ) (09 1 JHL vid 0ST P I
0:1:0e< (68)  (0) ¥1 (LD SHEO/MHL  HNGELDNg- 0s1 H 1
g9 (88 (0 T AHL HNGAD0g+ 0$1  H 1
1:or:0e (€9 (6) 4 JHL dNL 0ST  H 1
— 0 (62 1 AHL  ouproukd o1 H 1
(L) (D € AHL vVia 0SI  H 1
(€0 (9 T JHL — 0SI  H 1
— (M (<6) T AHL vid 0t H 1
— 0 (z6) I JHL — 0 H 1
nip 1 1 (pouwry RUETNN duy  x q u
I

1€ (€8)

11 “JUIATOS ‘(95 [OW X) durue
d L \N “(9 =
+ /N/%\v (9 10w x) rIng-u
Aq
ud

0T ML) SHEO/MHL
‘(ba ¢'1) VINGLL)ng-

U670 0 CIDOHD ‘HOLL

E\EU
ug
U zz 1 9a%D N
. Ny N\
(% 1ow O1) YSINLIHOPN®:dD N
H
N
o_U

535



*parodar Jou sem Ip 3y} YIIYM J0J SAIOWIOIAISEIP JO AIMIXIW B 9ALS Uonoear ayy, ,
“KNT1QeIs MO 0} anp pare[ost Jou a1am sonpoxd Y, 4

*pajeost jou d1om spnpoid Ay,

536

(€8) oW
. SO,
88% ‘012 08 H o 4 6Z°0 *,0 “SIDHD ‘HOJL
¥
N
SL
MN\NNU
N U+ U dHL M/\
L€ (s0) B “(bo ') FINGLINgG ZJ
ud ud
ONO
s (%) (S)PIPIX Pue (s)1npoig suonIpuo) auoy[rouIY

(ponunuo)) SANIMNTYONIAY 40 NOILVZITOADOGIVI/NOLLYNINVOIAAH S 14V.],



22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38

39
40
41
4
43
44
45
46
47

48
49
50

&

HYDROAMINATION OF ALKENES 537

REFERENCES

Ricci, A. Amino Group Chemistry: From Synthesis to the Life Sciences; Wiley-VCH: Weinheim,
2008.

Ricci, A. Modern Amination Methods; Wiley-VCH: Weinheim, 2000.

Taube, R. In Applied Homogeneous Catalysis; 1st ed.; Cornils, B., Herrmann, W. A., Eds.; VCH:
Weinheim, 1996; Vol. 1, pp 507-520.

Miiller, T. E.; Beller, M. Chem. Rev. 1998, 98, 675.

Miiller, T. E.; Beller, M. In Transition Metals for Organic Synthesis; Beller, M., Bolm, C., Eds.;
VCH-Wiley: Weinheim, 1998; Vol. 2, p 316.

Brunet, J. J.; Neibecker, D. In Catalytic Heterofunctionalization from Hydroamination to Hydrozir-
conation; Togni, A., Griitzmacher, H., Eds.; VCH: Weinheim, 2001, pp 91-141.

Miiller, T. E.; Hultzsch, K. C.; Yus, M.; Foubelo, F.; Tada, M. Chem. Rev. 2008, 108, 3795.

Doye, S. In Science of Synthesis; Enders, D., Ed.; Georg Thieme: Stuttgart, 2009; Vol. 40a,
pp 241-304.

Bytschkov, I.; Doye, S. Eur. J. Org. Chem. 2003, 935.

Pohlki, F.; Doye, S. Chem. Soc. Rev. 2003, 32, 104.

Doye, S. Synlett 2004, 1653.

Alonso, F; Beletskaya, I. P.; Yus, M. Chem. Rev. 2004, 104, 3079.

Odom, A. L. Dalton Trans. 2005, 225.

Severin, R.; Doye, S. Chem. Soc. Rev. 2007, 36, 1407.

Xu, L.-W.; Xia, C.-G. Eur. J. Org. Chem. 2005, 633.

Hii, K. K. Pure Appl. Chem. 2006, 78, 341.

Steinborn, D.; Taube, R. Z. Chem. 1986, 26, 349.

Holderich, W.; Hesse, M.; Ndumann, F. Angew. Chem., Int. Ed. Engl. 1988, 27, 226.

Nobis, M.; Driefien-Holscher, B. Angew. Chem., Int. Ed. 2001, 40, 3983.

Seayad, J.; Tillack, A.; Hartung, C. G.; Beller, M. Adv. Synth. Catal. 2002, 344, 795.

Beller, M.; Breindl, C.; Eichberger, M.; Hartung, C. G.; Seayad, J.; Thiel, O. R.; Tillack, A.;
Trauthwein, H. Synlett 2002, 1579.

Roesky, P. W.; Miiller, T. E. Angew. Chem., Int. Ed. 2003, 42, 2708.

Beller, M.; Seayad, J.; Tillack, A.; Jiao, H. Angew. Chem., Int. Ed. 2004, 43, 3368.

Hartwig, J. F. Pure Appl. Chem. 2004, 76, 507.

Hong, S.; Marks, T. J. Acc. Chem. Res. 2004, 37, 673.

Hultzsch, K. C. Adv. Synth. Catal. 2005, 347, 367.

Hultzsch, K. C. Org. Biomol. Chem. 2005, 3, 1819.

Hultzsch, K. C.; Gribkov, D. V.; Hampel, E. J. Organomet. Chem. 2005, 690, 4441.

Widenhoefer, R. A.; Han, X. Eur. J. Org. Chem. 2006, 4555.

Aillaud, I.; Collin, J.; Hannedouche, J.; Schulz, E. Dalton Trans. 2007, 5105.

Brunet, J.-J.; Chu, N.-C.; Rodriguez-Zubiri, M. Eur. J. Inorg. Chem. 2007, 4711.

Chemler, S. R. Org. Biomol. Chem. 2009, 7, 3009.

Dzhemilev, U. M.; Tolstikov, G. A.; Khusnutdinov, R. I. Russ. J. Org. Chem. 2009, 45, 957.

Zi, G. Dalton Trans. 2009, 9101

Hesp, K. D.; Stradiotto, M. ChemCatChem 2010, 2, 1192.

Reznichenko, A. L.; Hultzsch, K. C. Struct. Bond. 2010, 137, 1.

Taylor, J. G.; Adrio, L. A.; Hii, K. K. Dalton Trans. 2010, 39, 1171.

Reznichenko, A. L.; Hultzsch, K. C. In Chiral Amine Synthesis: Methods, Developments and Appli-
cations; Nugent, T., Ed.; Wiley-VCH: 2010, pp 341-375.

Barrett, A. G. M.; Crimmin, M. R.; Hill, M. S.; Procopiou, P. A. Proc. Royal Soc. A 2010, 466, 927.
Harder, S. Chem. Rev. 2010, 110, 3852.

Hannedouche, J.; Collin, J.; Trifonov, A.; Schulz, E. J. Organomet. Chem. 2011, 696, 255.

Lee, A. V.; Schafer, L. L. Eur. J. Inorg. Chem. 2007, 2243.

Ryu, J.-S.; Li, G. Y.; Marks, T. J. J. Am. Chem. Soc. 2003, 125, 12584.

Horrillo-Martinez, P.; Hultzsch, K. C.; Gil, A.; Branchadell, V. Eur. J. Org. Chem. 2007, 3311.
Gagné, M. R.; Stern, C. L.; Marks, T. J. J. Am. Chem. Soc. 1992, 114, 275.

Motta, A.; Lanza, G.; Fragala, I. L.; Marks, T. J. Organometallics 2004, 23, 4097.

Crimmin, M. R.; Arrowsmith, M.; Barrett, A. G. M.; Casely, I. J.; Hill, M. S.; Procopiou, P. A. J. Am.
Chem. Soc. 2009, 131, 9670.

Stubbert, B. D.; Marks, T. J. J. Am. Chem. Soc. 2007, 129, 6149.

Tobisch, S. J. Am. Chem. Soc. 2005, 127, 11979.

Tobisch, S. Chem.—Eur. J. 2006, 12, 2520.



538

51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
7
73
74
75
76
77
78
79
80
81
82
83

84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103

104
105
106
107
108

&

ORGANIC REACTIONS

Tobisch, S. Chem.—Eur. J. 2007, 13,9127.

Gribkov, D. V.; Hultzsch, K. C.; Hampel, F. J. Am. Chem. Soc. 2006, 128, 3748.

Allan, L. E. N.; Clarkson, G. J.; Fox, D. J.; Gott, A. L.; Scott, P. J. Am. Chem. Soc. 2010, 132, 15308.
Manna, K.; Xu, S.; Sadow, A. D. Angew. Chem., Int. Ed. 2011, 50, 1865.

Li, Y.; Marks, T. J. J. Am. Chem. Soc. 1996, 118, 707.

Li, Y.; Marks, T. J. J. Am. Chem. Soc. 1998, 120, 1757.

Molander, G. A.; Pack, S. K. Tetrahedron 2003, 59, 10581.

Molander, G. A.; Pack, S. K. J. Org. Chem. 2003, 68, 9214.

Walsh, P. J.; Baranger, A. M.; Bergman, R. G. J. Am. Chem. Soc. 1992, 114, 1708.

Baranger, A. M.; Walsh, P. J.; Bergman, R. G. J. Am. Chem. Soc. 1993, 115, 2753.

Straub, B. F.; Bergman, R. G. Angew. Chem., Int. Ed. 2001, 40, 4632.

Tobisch, S. Dalton Trans. 2006, 4277.

Tobisch, S. Chem.—Eur. J. 2007, 13, 4884.

Anderson, L. L.; Arnold, J.; Bergman, R. G. Org. Lett. 2004, 6, 2519.

Anderson, L. L.; Arnold, J.; Bergman, R. G. Org. Lett. 2006, 8, 2445.

Anderson, L. L.; Schmidt, J. A. R.; Arnold, J.; Bergman, R. G. Organometallics 2006, 25, 3394.
Bexrud, J. A.; Beard, J. D.; Leitch, D. C.; Schafer, L. L. Org. Lett. 2005, 7, 1959.

Kim, H.; Lee, P. H.; Livinghouse, T. Chem. Commun. 2005, 5205.

Majumder, S.; Odom, A. L. Organometallics 2008, 27, 1174.

Gott, A. L.; Clarke, A. J.; Clarkson, G. J.; Scott, P. Chem. Commun. 2008, 1422.

Miiller, C.; Koch, R.; Doye, S. Chem.—Eur. J. 2008, 14, 10430.

Walsh, P. J.; Hollander, F. J.; Bergman, R. G. Organometallics 1993, 12, 3705.

Polse, J. L.; Andersen, R. A.; Bergman, R. G. J. Am. Chem. Soc. 1998, 120, 13405.

Leitch, D. C.; Payne, P. R.; Dunbar, C. R.; Schafer, L. L. J. Am. Chem. Soc. 2009, 131, 18246.
Kovics, G.; Ujaque, G.; Lledds, A. J. Am. Chem. Soc. 2008, 130, 853.

Kovics, G.; Lledos, A.; Ujaque, G. Organometallics 2010, 29, 5919.

Casalnuovo, A. L.; Calabrese, J. C.; Milstein, D. J. Am. Chem. Soc. 1988, 110, 6738.

Dorta, R.; Egli, P.; Ziircher, F.; Togni, A. J. Am. Chem. Soc. 1997, 119, 10857.

Zhou, J.; Hartwig, J. F. J. Am. Chem. Soc. 2008, 130, 12220.

Casalnuovo, A. L.; Calabrese, J. C.; Milstein, D. Inorg. Chem. 1987, 26, 971.

Zhao, J.; Goldman, A. S.; Hartwig, J. E. Science 2005, 307, 1080.

Morgan, E.; MacLean, D. F.; McDonald, R.; Turculet, L. J. Am. Chem. Soc. 2009, 131, 14234.
Khaskin, E.; Iron, M. A.; Shimon, L. J. W.; Zhang, J.; Milstein, D. J. Am. Chem. Soc. 2010, 132,
8542.

Neukom, J. D.; Perch, N. S.; Wolfe, J. P. J. Am. Chem. Soc. 2010, 132, 6276.

Hanley, P. S.; Markovic, D.; Hartwig, J. F. J. Am. Chem. Soc. 2010, 132, 6302.

Hoover, J. M.; DiPasquale, A.; Mayer, J. M.; Michael, F. E. J. Am. Chem. Soc. 2010, 132, 5043.
Senn, H. M.; Blochl, P. E.; Togni, A. J. Am. Chem. Soc. 2000, 122, 4098.

Dub, P. A.; Poli, R. J. Mol. Catal. A: Chem. 2010, 324, 89.

Dub, P. A.; Poli, R. J. Am. Chem. Soc. 2010, 132, 13799.

Hesp, K. D.; Tobisch, S.; Stradiotto, M. J. Am. Chem. Soc. 2010, 132, 413.

Julian, L. D.; Hartwig, J. F. J. Am. Chem. Soc. 2010, 132, 13813.

Cochran, B. M.; Michael, F. E. J. Am. Chem. Soc. 2008, 130, 2786.

Karshtedt, D.; Bell, A. T.; Tilley, T. D. J. Am. Chem. Soc. 2005, 127, 12640.

McBee, J. L.; Bell, A. T.; Tilley, T. D. J. Am. Chem. Soc. 2008, 130, 16562.

Sitha, S.; Jewell, L. L. Tetrahedron 2010, 66, 3030.

Deeba, M.; Ambs, W. J. European Patent 0077016 (1983).

Peterson, J. O. H.; Fales, H. S. U.S. Patent 4,375,002 (1983).

Deeba, M.; Ford, M. E.; Johnson, T. A. J. Chem. Soc., Chem. Commun. 1987, 562.

Deeba, M.; Ford, M. E. Zeolites 1990, 10, 794.

Ambs, W. J.; Deeba, M.; White, J. F. European Patent 0101921 (1984).

Taglieber, V.; Hoelderich, W.; Kummer, R.; Mross, W. D.; Saladin, G. U.S. Patent 4,929,758 (1985).
Hoelderich, W.; Taglieber, V.; Pohl, H. H.; Kummer, R.; Baur, K. G. German Patent 3,634,247 (1987).
Dingerdissen, U.; Kummer, R.; Stops, P.; Mueller, U.; Herrmann, J.; Eller, K. D. German Patent
19,530,177 (1997).

Mizuno, N.; Tabata, M.; Uematsu, T.; Iwamoto, M. J. Catal. 1994, 146, 249.

Lequitte, M.; Figueras, F.; Moreau, C.; Hub, S. J. Catal. 1996, 163, 255.

Howk, B. W.; Little, E. L.; Scott, S. L.; Whitman, G. M. J. Am. Chem. Soc. 1954, 76, 1899.
Whitman, G. M. U.S. Patent 2,501,556 (1950).

Gresham, W. E.; Brooks, R. E.; Bruner, W. M. U.S. Patent 2,501,509 (1950).

&



109
110
111

112
113
114
115
116
117
118
119
120
121

122
123
124

125

126
127

128
129
130

131
132
133
134
135
136
137
138
139

140
141
142
143
144
145
146

147
148
149
150
151
152

153
154
155
156
157
158
159

&

HYDROAMINATION OF ALKENES 539

Pez, G. P. U.S. Patent 4,302,603 (1981).

Pez, G. P. U.S. Patent 4,336,162 (1982).

Khedkar, V.; Tillack, A.; Benisch, C.; Melder, J.-P.; Beller, M. J. Mol. Catal. A: Chem. 2005, 241,
175.

Boehling, R.; Steinbrenner, U.; Funke, F.; Dier, R. Intl. Patent WO 2003/042156 (2003).

Gardner, D. M.; Clark, R. T. European Patent 0039061A1 (1981).

Gardner, D. M.; Clark, R. T. U.S. Patent 4,454,321 (1984).

Schaffrath, H.; Keim, W. J. Mol. Catal. A: Chem. 2001, 168, 9.

Yi, C. S.; Yun, S. Y. Org. Lett. 2005, 7, 2181.

Coulson, D. R. Tetrahedron Lett. 1971, 12, 429.

Diamond, S. E.; Mares, F. U.S. Patent 4,215,218 (1980).

Krukowka, E.; Taube, R.; Steinborn, D. German Patent DD 296909 (1991).

Baudequin, C.; Brunet, J.-J.; Rodriguez-Zubiri, M. Organometallics 2007, 26, 5264.

Brunet, J.-J.; Cadena, M.; Chu, N. C.; Diallo, O.; Jacob, K.; Mothes, E. Organometallics 2004, 23,
1264.

Wang, X.; Widenhoefer, R. A. Organometallics 2004, 23, 1649.

Rodriguez-Zubiri, M.; Anguille, S.; Brunet, J.-J. J. Mol. Catal. A: Chem. 2007, 271, 145.

Dub, P. A.; Rodriguez-Zubiri, M.; Daran, J.-C.; Brunet, J.-J.; Poli, R. Organometallics 2009, 28,
4764.

Dub, P. A.; Daran, J.-C.; Levina, V. A.; Belkova, N. V.; Shubina, E. S.; Poli, R. J. Organomet. Chem.
2011, 696, 1174.

Zhang, Z.; Lee, S. D.; Widenhoefer, R. A. J. Am. Chem. Soc. 2009, 131, 5372.

Motokura, K.; Nakagiri, N.; Mori, K.; Mizugaki, T.; Ebitani, K.; Jitsukawa, K.; Kaneda, K. Org. Lett.
2006, 8, 4617.

Li, Y.; Marks, T. J. Organometallics 1996, 15, 3770.

Hartung, C. G.; Breindl, C.; Tillack, A.; Beller, M. Tetrahedron 2000, 56, 5157.

Kumar, K.; Michalik, D.; Castro, I. G.; Tillack, A.; Zapf, A.; Arlt, M.; Heinrich, T.; Boettcher, H.;
Beller, M. Chem.—Eur. J. 2004, 10, 746.

Brunet, J.-J.; Chu, N. C.; Diallo, O. Organometallics 2005, 24, 3104.

Brunet, J.-J.; Neibecker, D.; Philippot, K. Tetrahedron Lett. 1993, 34, 3877.

Zhang, J.; Yang, C.-G.; He, C. J. Am. Chem. Soc. 2006, 128, 1798.

Li, Z.; Zhang, J.; Brouwer, C.; Yang, C.-G.; Reich, N. W.; He, C. Org. Lett. 2006, 8, 4175.
Rosenfeld, D. C.; Shekhar, S.; Takemiya, A.; Utsunomiya, M.; Hartwig, J. F. Org. Lett. 2006, 8,4179.
Kelly, M. J. U.S. Patent 4,954,655 (1990).

Eichinger, W.; Fiege, H. U.S. Patent 5,585,521 (1996)

Koren, A. O.; Gaponik, P. N. Chem. Heterocycl. Compd. 1991, 27, 1036.

Katritzky, A. R.; Puschmann, I. B.; Stevens, C. V.; Wells, A. P. J. Chem. Soc., Perkin. Trans. 2 1995,
1645.

Katritzky, A. R.; Qi, M.; Wells, A. P. Chem. Heterocycl. Compd. 1996, 32, 1305.

Gaponik, P. N.; Voitekhovich, S. V.; Klyaus, B. G. Russ. J. Org. Chem. 2004, 40, 598.

Anderson, L. L.; Arnold, J.; Bergman, R. G. J. Am. Chem. Soc. 2005, 127, 14542.

Marcsekova, K.; Doye, S. Synthesis 2007, 145.

Ates, A.; Quinet, C. Eur. J. Org. Chem. 2003, 1623.

Trost, B. M.; Tang, W. J. Am. Chem. Soc. 2003, 125, 8744.

van Otterlo, W. A. L.; Pathak, R.; de Koning, C. B.; Fernandes, M. A. Tetrahedron Lett. 2004, 45,
9561.

Lebeuf, R.; Robert, F.; Schenk, K.; Landais, Y. Org. Lett. 2006, 8, 4755.

Quinet, C.; Jourdain, P.; Hermans, C.; Ates, A.; Lucas, 1.; Marké, 1. E. Tetrahedron 2008, 64, 1077.
Horrillo Martinez, P.; Hultzsch, K. C.; Hampel, F. Chem. Commun. 2006, 2221.

Crimmin, M. R.; Casely, L. J.; Hill, M. S. J. Am. Chem. Soc. 2005, 127, 2042.

Datta, S.; Roesky, P. W.; Blechert, S. Organometallics 2007, 26, 4392.

Barrett, A. G. M.; Crimmin, M. R.; Hill, M. S.; Hitchcock, P. B.; Kociok-Kohn, G.; Procopiou, P. A.
Inorg. Chem. 2008, 47, 7366.

Buch, F;; Harder, S. Z. Naturforsch., B: Chem. 2008, 63, 169.

Arrowsmith, M.; Hill, M. S.; Kociok-Koehn, G. Organometallics 2009, 28, 1730.
Horrillo-Martinez, P.; Hultzsch, K. C. Tetrahedron Lett. 2009, 50, 2054.

Jung, M. E.; Piizzi, G. Chem. Rev. 2005, 105, 1735.

Kim, Y. K.; Livinghouse, T.; Bercaw, J. E. Tetrahedron Lett. 2001, 42, 2933.

Hultzsch, K. C.; Hampel, F.; Wagner, T. Organometallics 2004, 23, 2601.

Ryu, J.-S.; Marks, T. J.; McDonald, F. E. J. Org. Chem. 2004, 69, 1038.

&



540

160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179

180
181
182
183
184
185

186

187

188

189
190
191

192
193

194

195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211

&

ORGANIC REACTIONS

Molander, G. A.; Dowdy, E. D. J. Org. Chem. 1998, 63, 8983.

Molander, G. A.; Dowdy, E. D.; Pack, S. K. J. Org. Chem. 2001, 66, 4344.

Ryu, J.-S.; Marks, T. J.; McDonald, F. E. Org. Lett. 2001, 3, 3091.

Kim, Y. K.; Livinghouse, T. Angew. Chem., Int. Ed. 2002, 41, 3645.

Kim, Y. K.; Livinghouse, T.; Horino, Y. J. Am. Chem. Soc. 2003, 125, 9560.

Kim, J. Y.; Livinghouse, T. Org. Lett. 2005, 7, 4391.

Jiang, T.; Livinghouse, T. Org. Lett. 2010, 12, 4271.

Zhao, J.; Marks, T. J. Organometallics 2006, 25, 4763.

Le Roux, E.; Liang, Y.; Storz, M. P.; Anwander, R. J. Am. Chem. Soc. 2010, 132, 16368.

Gribkov, D. V.; Hultzsch, K. C. Angew. Chem., Int. Ed. 2004, 44, 5542.

Watson, D. A.; Chiu, M.; Bergman, R. G. Organometallics 2006, 25, 4731.

Marcsekova, K.; Loos, C.; Rominger, F.; Doye, S. Synlett 2007, 2564.

Miiller, C.; Loos, C.; Schulenberg, N.; Doye, S. Eur. J. Org. Chem. 2006, 2499.

Lee, A. V.; Schafer, L. L. Organometallics 2006, 25, 5249.

Ackermann, L.; Kaspar, L. T.; Althammer, A. Org. Biomol. Chem. 2007, 5, 1975.

Bexrud, J. A.; Li, C.; Schafer, L. L. Organometallics 2007, 26, 6366.

Xiang, L.; Song, H.; Zi, G. Eur. J. Inorg. Chem. 2008, 1135.

Gribe, K.; Pohlki, F.; Doye, S. Eur. J. Org. Chem. 2008, 4815.

Miiller, C.; Saak, W.; Doye, S. Eur. J. Org. Chem. 2008, 2731.

Lian, B.; Spaniol, T. P.; Horrillo-Martinez, P.; Hultzsch, K. C.; Okuda, J. Eur. J. Inorg. Chem. 2009,
429.

Knight, P. D.; Munslow, I.; O’Shaughnessy, P. N.; Scott, P. Chem. Commun. 2004, 894.

Thomson, R. K.; Bexrud, J. A.; Schafer, L. L. Organometallics 2006, 25, 4069.

Cho, J.; Hollis, T. K.; Helgert, T. R.; Valente, E. J. Chem. Commun. 2008, 5001.

Kissounko, D. A.; Epshteyn, A.; Fettinger, J. C.; Sita, L. R. Organometallics 2006, 25, 1076.
Manna, K.; Ellern, A.; Sadow, A. D. Chem. Commun. 2010, 46, 339.

Dochnahl, M.; Pissarek, J.-W.; Blechert, S.; Loehnwitz, K.; Roesky, P. W. Chem. Commun. 2006,
3405.

Zulys, A.; Dochnahl, M.; Hollmann, D.; Loehnwitz, K.; Herrmann, J.-S.; Roesky, P. W.; Blechert, S.
Angew. Chem., Int. Ed. 2005, 44, 7794.

Meyer, N.; Lohnwitz, K.; Zulys, A.; Roesky, P. W.; Dochnahl, M.; Blechert, S. Organometallics
2006, 25, 3730.

Dochnahl, M.; Loehnwitz, K.; Pissarek, J.-W.; Biyikal, M.; Schulz, S. R.; Schoen, S.; Meyer, N.;
Roesky, P. W.; Blechert, S. Chem.—Eur. J. 2007, 13, 6654.

Dochnahl, M.; Lohnwitz, K.; Pissarek, J.-W.; Roesky, P. W.; Blechert, S. Dalton Trans. 2008, 2844.
Biyikal, M.; Lohnwitz, K.; Roesky, P. W.; Blechert, S. Synlett 2008, 3106.

Loehnwitz, K.; Molski, M. J.; Luehl, A.; Roesky, P. W.; Dochnahl, M.; Blechert, S. Eur. J. Inorg.
Chem. 2009, 1369.

Pissarek, J.-W.; Schlesiger, D.; Roesky, P. W.; Blechert, S. Adv. Synth. Catal. 2009, 351, 2081.
Ambuehl, J.; Pregosin, P. S.; Venanzi, L. M.; Ughetto, G.; Zambonelli, L. J. Organomet. Chem. 1978,
160, 329.

Ambuehl, J.; Pregosin, P. S.; Venanzi, L. M.; Consiglio, G.; Bachechi, F.; Zambonelli, L.
J. Organomet. Chem. 1979, 181, 255.

Bender, C. F.; Widenhoefer, R. A. Chem. Commun. 2008, 2741.

Liu, Z.; Hartwig, J. F. J. Am. Chem. Soc. 2008, 130, 1570.

Ohmiya, H.; Moriya, T.; Sawamura, M. Org. Lett. 2009, 11, 2145.

Bender, C. E.; Widenhoefer, R. A. J. Am. Chem. Soc. 2005, 127, 1070.

Bender, C. F.; Hudson, W. B.; Widenhoefer, R. A. Organometallics 2008, 27, 2356.

Hesp, K. D.; Stradiotto, M. Org. Lett. 2009, 11, 1449.

Lavery, C. B.; Ferguson, M. J.; Stradiotto, M. Organometallics 2010, 29, 6125.

Liu, X.-Y.; Li, C.-H.; Che, C.-M. Org. Lett. 2006, 8, 2707.

Michael, F. E.; Cochran, B. M. J. Am. Chem. Soc. 2006, 128, 4246.

Komeyama, K.; Morimoto, T.; Takaki, K. Angew. Chem., Int. Ed. 2006, 45, 2938.

Han, X.; Widenhoefer, R. A. Angew. Chem., Int. Ed. 2006, 45, 1747.

Cochran, B. M.; Michael, F. E. Org. Lett. 2008, 10, 329.

Bender, C. F.; Widenhoefer, R. A. Chem. Commun. 2006, 4143.

Bender, C. F.; Widenhoefer, R. A. Org. Lett. 2006, 8, 5303.

Schlummer, B.; Hartwig, J. F. Org. Lett. 2002, 4, 1471.

Haskins, C. M.; Knight, D. W. Chem. Commun. 2002, 2724.

Yin, Y.; Zhao, G. J. Fluorine Chem. 2007, 128, 40.

&



212
213
214

215
216
217
218
219
220
221
222
223
224
225
226
227

228
229
230
231
232

233
234
235
236
237
238

239

240
241
242
243

244
245
246
247
248

249

250
251
252
253
254
255
256
257
258

259
260

&

HYDROAMINATION OF ALKENES 541

Yin, Y.; Zhao, G. Heterocycles 2006, 68, 23.

Ackermann, L.; Althammer, A. Synlett 2008, 995.

Yasuda, M.; Isami, T.; Kubo, J.; Mizutani, M.; Yamashita, T.; Shima, K. J. Org. Chem. 1992, 57,
1351.

Yamashita, T.; Yasuda, M.; Isami, T.; Tanabe, K.; Shima, K. Tetrahedron 1994, 50, 9275.

Yasuda, M.; Wakisaka, T.; Kojima, R.; Tanabe, K.; Shima, K. Bull. Chem. Soc. Jpn. 1995, 68, 3169.
Danforth, J. D. U.S. Patent 2,449,644 (1948).

Herbert, B. Liebigs Ann. Chem. 1950, 566, 210.

Razdan, R. K. J. Chem. Soc. D 1969, 770

Fujita, T.; Suga, K.; Watanabe, S. Chem. Ind. (London) 1973, 231.

Fujita, T.; Suga, K.; Watanabe, S. Aust. J. Chem. 1974, 27, 531.

Wegler, R.; Pieper, G. Chem. Ber. 1950, 83, 1.

Asahara, T.; Senn, M.; Tanabe, S.; Den, N. Bull. Chem. Soc. Jpn. 1969, 42, 1996.

Schlott, R. J.; Falk, J. C.; Narducy, K. W. J. Org. Chem. 1972, 37, 4243.

Beller, M.; Breindl, C.; Riermeier, T. H.; Tillack, A. J. Org. Chem. 2001, 66, 1403.

Beller, M.; Breindl, C. Tetrahedron 1998, 54, 6359.

Beller, M.; Breindl, C.; Riermeier, T. H.; Eichberger, M.; Trauthwein, H. Angew. Chem., Int. Ed.
1998, 37, 3389.

Seijas, J. A.; Vazquez-Tato, M. P.; Martinez, M. M. Synlett 2001, 875.

Tzalis, D.; Koradin, C.; Knochel, P. Tetrahedron Lett. 1999, 40, 6193.

Yuen, H. F.; Marks, T. J. Organometallics 2009, 28, 2423.

Kawatsura, M.; Hartwig, J. F. J. Am. Chem. Soc. 2000, 122, 9546.

Minami, T.; Okamoto, H.; Ikeda, S.; Tanaka, R.; Ozawa, F.; Yoshifuji, M. Angew. Chem., Int. Ed.
2001, 40, 4501.

Utsunomiya, M.; Hartwig, J. F. J. Am. Chem. Soc. 2003, 125, 14286.

Li, K.; Horton, P. N.; Hursthouse, M. B.; Hii, K. K. J. Organomet. Chem. 2003, 665, 250.

Jimenez, O.; Miiller, T. E.; Siever, C.; Spirkl, A.; Lercher, J. A. Chem. Commun. 2006, 2974.
Johns, A. M.; Sakai, N.; Ridder, A.; Hartwig, J. F. J. Am. Chem. Soc. 2006, 128, 9306.

Johns, A. M.; Utsunomiya, M.; Incarvito, C. D.; Hartwig, J. F. J. Am. Chem. Soc. 2006, 128, 1828.
Hu, A.; Ogasawara, M.; Sakamoto, T.; Okada, A.; Nakajima, K.; Takahashi, T.; Lin, W. Adv. Synth.
Catal. 2006, 348, 2051.

Sievers, C.; Jimenez, O.; Knapp, R.; Lin, X.; Miiller, T. E.; Tiirler, A.; Wierczinski, B.; Lercher, J.
A. J. Mol. Catal. A: Chem. 2008, 279, 187.

Utsunomiya, M.; Hartwig, J. E. J. Am. Chem. Soc. 2004, 126, 2702.

Takaya, J.; Hartwig, J. F. J. Am. Chem. Soc. 2005, 127, 5756.

Beller, M.; Thiel, O. R.; Trauthwein, H. Synlett 1999, 243.

Beller, M.; Trauthwein, H.; Eichberger, M.; Breindl, C.; Herwig, J.; Miiller, T. E.; Thiel, O. R.
Chem.—Eur. J. 1999, 5, 1306.

Utsunomiya, M.; Kuwano, R.; Kawatsura, M.; Hartwig, J. F. J. Am. Chem. Soc. 2003, 125, 5608.
Qian, H.; Widenhoefer, R. A. Org. Lett. 2005, 7, 2635.

Taylor, J. G.; Whittall, N.; Hii, K. K. Org. Lett. 2006, 8, 3561.

Kaspar, L. T.; Fingerhut, B.; Ackermann, L. Angew. Chem., Int. Ed. 2005, 44, 5972.

Michuax, J.; Terrasson, V.; Marque, S.; Wehbe, J.; Prim, D.; Campagne, J.-M. Eur. J. Org. Chem.
2007, 2601.

Babu, N. S.; Reddy, K. M.; Prasad, P. S. S.; Suryanarayana, L.; Lingaiah, N. Tetrahedron Lett. 2007,
48,7642.

Yang, L.; Xu, L.-W.; Xia, C.-G. Tetrahedron Lett. 2008, 49, 2882.

Qin, H.; Yamagiwa, N.; Matsunaga, S.; Shibasaki, M. Chem.—Asian J. 2007, 2, 150.

Talluri, S. K.; Sudalai, A. Org. Lett. 2005, 7, 855.

Yadav, J. S.; Subba Reddy, B. V.; Rao, T. S.; Krishna, B. B. M. Tetrahedron Lett. 2009, 50, 5351.
Molander, G. A.; Dowdy, E. D. J. Org. Chem. 1999, 64, 6515.

Kim, J. Y.; Livinghouse, T. Org. Lett. 2005, 7, 1737.

Stubbert, B. D.; Marks, T. J. J. Am. Chem. Soc. 2007, 129, 4253.

Stanlake, L. J. E.; Schafer, L. L. Organometallics 2009, 28, 3990.

Chapurina, Y.; Hannedouche, J.; Collin, J.; Guillot, R.; Schulz, E.; Trifonov, A. Chem. Commun.
2010, 46, 6918.

Xu, X.; Chen, Y.; Feng, J.; Zou, G.; Sun, J. Organometallics 2010, 29, 549.

Ogata, T.; Ujihara, A.; Tsuchida, S.; Shimizu, T.; Kaneshige, A.; Tomioka, K. Tetrahedron Lett. 2007,
48, 6648.



542

261

262
263
264

265

266
267
268
269
270
271
272
273

274
275
276

277
278
279
280
281
282
283
284
285
286
287
288
289
290
291

292
293
294
295
296
297
298
299
300

302
303
304
305
306

307

311

&

ORGANIC REACTIONS

Kim, H.; Kim, Y. K.; Shim, J. H.; Kim, M.; Han, M.; Livinghouse, T.; Lee, P. H. Adv. Synth. Catal.
2006, 348, 2609.

Takemiya, A.; Hartwig, J. E. J. Am. Chem. Soc. 2006, 128, 6042.

Hilt, G.; Hess, W.; Schmidt, F. Eur. J. Org. Chem. 2005, 2526.

Kojima, R.; Yamashita, T.; Tanabe, K.; Shiragami, T.; Yasuda, M.; Shima, K. J. Chem. Soc., Perkin.
Trans. 11997, 217.

Martirosyan, G. T.; Grigoryan, E. A.; Babayan, A. T. Izv. Akad. Nauk Arm. SSR, Khim. Nauki 1964,
17,517.

Martirosyan, G. T.; Grigoryan, E. A.; Babayan, A. T. Arm. Khim. Zh. 1967, 20, 423.

Takabe, K.; Katagiri, T.; Tanaka, J.; Fujita, T.; Watanabe, S.; Suga, K. Org. Synth. 1989, 67, 44.
Zuech, E. A.; Kleinschmidt, R. F.; Mahan, J. E. J. Org. Chem. 1966, 31, 3713.

Imai, N.; Narita, T.; Tsuruta, T. Tetrahedron Lett. 1971, 12, 3517.

Narita, T.; Imai, N.; Tsuruta, T. Bull. Chem. Soc. Jpn. 1973, 46, 1242.

Noyori, R. Angew. Chem., Int. Ed. 2002, 41, 2008.

Baker, R.; Onions, A.; Popplestone, R. J.; Smith, T. N. J. Chem. Soc., Perkin Trans. 2 1975, 1133.
Herrmann, W. A.; Kulpe, J. A.; Kellner, J.; Riepl, H.; Bahrmann, H.; Konkol, W. Angew. Chem., Int.
Ed. Engl. 1990, 29, 391.

Baker, R.; Cook, A. H.; Halliday, D. E.; Smith, T. N. J. Chem. Soc., Perkin Trans. 2 1974, 1511.
Dzhemilev, U. M.; Yakupova, A. Z.; Tolstikov, G. A. Russ. Chem. Bull. 1976, 25, 1691.
Dzhemilev, U. M.; Fakhretdinov, R. N.; Telin, A. G.; Tolstikov, G. A.; Panasenko, A. A.; Vasil’eva,
E. V. Russ. Chem. Bull. 1980, 29, 1943.

Pawlas, J.; Nakao, Y.; Kawatsura, M.; Hartwig, J. E. J. Am. Chem. Soc. 2002, 124, 3669.
Takahashi, K.; Miyake, A.; Hata, G. Bull. Chem. Soc. Jpn. 1972, 45, 1183.

Dzhemilev, U. M.; Yakupova, A. Z.; Minsker, S. K.; Tolstikov, G. A. Zh. Org. Khim. 1979, 15, 1164.
Petrushkina, E. A.; Mysova, N. E.; Orlinkov, A. V. Russ. J. Gen. Chem. 2005, 75, 910.

Sakai, N.; Ridder, A.; Hartwig, J. F. J. Am. Chem. Soc. 2006, 128, 8134.

Lober, O.; Kawatsura, M.; Hartwig, J. F. J. Am. Chem. Soc. 2001, 123, 4366.

Johns, A. M.; Liu, Z.; Hartwig, J. F. Angew. Chem., Int. Ed. 2007, 46, 7259.

Brouwer, C.; He, C. Angew. Chem., Int. Ed. 2006, 45, 1744.

Giner, X.; Najera, C. Org. Lett. 2008, 10, 2919.

Qin, H.; Yamagiwa, N.; Matsunaga, S.; Shibasaki, M. J. Am. Chem. Soc. 2006, 128, 1611.

Hong, S.; Marks, T. J. J. Am. Chem. Soc. 2002, 124, 7886.

Hong, S.; Kawaoka, A. M.; Marks, T. J. J. Am. Chem. Soc. 2003, 125, 15878.

Yeh, M.-C. P.; Pai, H.-F.; Lin, Z.-J.; Lee, B.-R. Tetrahedron 2009, 65, 4789.

Johnson, J. S.; Bergman, R. G. J. Am. Chem. Soc. 2001, 123, 2923.

Lavallo, V.; Frey, G. D.; Donnadieu, B.; Soleilhavoup, M.; Bertrand, G. Angew. Chem., Int. Ed. 2008,
47,5224,

Nishina, N.; Yamamoto, Y. Angew. Chem., Int. Ed. 2006, 45, 3314.

Besson, L.; Gore, J.; Cases, B. Tetrahedron Lett. 1995, 36, 3857.

Al-Masum, M.; Meguro, M.; Yamamoto, Y. Tetrahedron Lett. 1997, 38, 6071.

Nishina, N.; Yamamoto, Y. Synlett 2007, 1767.

Ayinla, R. O.; Schafer, L. L. Inorg. Chim. Acta 2006, 359, 3097.

Kinder, R. E.; Zhang, Z.; Widenhoefer, R. A. Org. Lett. 2008, 10, 3157.

Arredondo, V. M.; McDonald, F. E.; Marks, T. J. Organometallics 1999, 18, 1949.

Ackermann, L.; Bergman, R. G. Org. Lett. 2002, 4, 1475.

Ackermann, L.; Bergman, R. G.; Loy, R. N. J. Am. Chem. Soc. 2003, 125, 11956.

Arredondo, V. M.; McDonald, F. E.; Marks, T. J. J. Am. Chem. Soc. 1998, 120, 4871.

Arredondo, V. M.; Tian, S.; McDonald, F. E.; Marks, T. J. J. Am. Chem. Soc. 1999, 121, 3633.
Yuen, H. F.; Marks, T. J. Organometallics 2008, 27, 155.

Hoover, J. M.; Petersen, J. R.; Pikul, J. H.; Johnson, A. R. Organometallics 2004, 23, 4614.

Kim, H.; Livinghouse, T.; Seomoon, D.; Lee, P. H. Bull. Korean Chem. Soc. 2007, 28, 1127.
Hickman, A. J.; Hughs, L. D.; Jones, C. M.; Li, H.; Redford, J. E.; Sobelman, S. J.; Kouzelos, J. A.;
Johnson, A. R. Tetrahedron: Asymmetry 2009, 20, 1279.

Near, K. E.; Chapin, B. M.; McAnnally-Linz, D. C.; Johnson, A. R. J. Organomet. Chem. 2011, 696,
81.

Meguro, M.; Yamamoto, Y. Tetrahedron Lett. 1998, 39, 5421.

Morita, N.; Krause, N. Eur. J. Org. Chem. 2006, 4634.

Morita, N.; Krause, N. Org. Lett. 2004, 6, 4121.

Lathbury, D.; Gallagher, T. J. Chem. Soc., Chem. Commun. 1986, 114.

Ha,J. D.; Cha,J. K. J. Am. Chem. Soc. 1999, 121, 10012.

&



313
314
315
316
317

318
319
320
321
322
323
324
325
326
327

328
329

330
331
332

333
334
335
336

337

338
339
340
341

342
343
344
345

346

347

348
349
350

351
352
353
354
355

356
357

358
359

&

HYDROAMINATION OF ALKENES 543

Tsuhako, A.; Oikawa, D.; Sakai, K.; Okamoto, S. Tetrahedron Lett. 2008, 49, 6529.

Winter, C.; Krause, N. Angew. Chem., Int. Ed. 2009, 48, 6339.

Prasad, J. S.; Liebeskind, L. S. Tetrahedron Lett. 1988, 29, 4253.

Lutete, L. M.; Kadota, I.; Yamamoto, Y. J. Am. Chem. Soc. 2004, 126, 1622.

Zhang, Z.; Liu, C.; Kinder, R. E.; Han, X.; Qian, H.; Widenhoefer, R. A. J. Am. Chem. Soc. 2006,
128, 9066.

Patil, N. T.; Lutete, L. M.; Nishina, N.; Yamamoto, Y. Tetrahedron Lett. 2006, 47, 4749.

Qiu, S.; Wei, Y.; Liu, G. Chem.—Eur. J. 2009, 15, 2751.

Brandi, A.; Goti, A. Chem. Rev. 1998, 98, 589.

Nakamura, I.; Yamamoto, Y. Adv. Synth. Catal. 2002, 344, 111.

Smolensky, E.; Kapon, M.; Eisen, M. S. Organometallics 2007, 26, 4510.

Siriwardana, A. I.; Kamada, M.; Nakamura, I.; Yamamoto, Y. J. Org. Chem. 2005, 70, 5932.

Shi, M.; Liu, L.-P.; Tang, J. Org. Lett. 2006, 8, 4043.

Brunet, J.-J.; Chu, N. C.; Diallo, O.; Mothes, E. J. Mol. Catal. A: Chem. 2003, 198, 107.

Brunet, J.-J.; Neibecker, D.; Philippot, K. J. Chem. Soc., Chem. Commun. 1992, 1215.

Cheng, X.; Xia, Y.; Wei, H.; Xu, B.; Zhang, C.; Li, Y.; Qian, G.; Zhang, X.; Li, K.; Li, W. Eur. J. Org.
Chem. 2008, 1929.

Ackermann, L.; Kaspar, L. T.; Gschrei, C. J. Org. Lett. 2004, 6, 2515.

Lapis, A. A. M.; Da Silveira Neto, B. A.; Scholten, J. D.; Nachtigall, F. M.; Eberlin, M. N.; Dupont,
J. Tetrahedron Lett. 2006, 47, 6775.

Huang, J.-M.; Wong, C.-M.; Xu, F.-X.; Loh, T.-P. Tetrahedron Lett. 2007, 48, 3375.

Lehmkuhl, H.; Reinehr, D. J. Organomet. Chem. 1973, 55, 215.

Kiji, I.; Nishimura, S.; Yoshikawa, S.; Sasakawa, E.; Furukawa, J. Bull. Chem. Soc. Jpn. 1974, 47,
2523.

Trauthwein, H.; Tillack, A.; Beller, M. Chem. Commun. 1999, 2029.

Nakamura, I.; Itagaki, H.; Yamamoto, Y. Chem. Heterocycl. Compd. 2001, 37, 1532.

Reznichenko, A. L.; Nguyen, H. N.; Hultzsch, K. C. Angew. Chem., Int. Ed. 2010, 49, 8984.
Gagné, M. R.; Brard, L.; Conticello, V. P.; Giardello, M. A.; Stern, C. L.; Marks, T. J. Organometallics
1992, 11, 2003.

Giardello, M. A.; Conticello, V. P; Brard, L.; Gagné, M. R.; Marks, T. J. J. Am. Chem. Soc. 1994,
116, 10241.

Douglass, M. R.; Ogasawara, M.; Hong, S.; Metz, M. V.; Marks, T. J. Organometallics 2002, 21, 283.
Vitanova, D. V.; Hampel, E.; Hultzsch, K. C. J. Organomet. Chem. 2007, 692, 4690.

Gribkov, D. V.; Hultzsch, K. C. Chem. Commun. 2004, 730.

O’Shaughnessy, P. N.; Knight, P. D.; Morton, C.; Gillespie, K. M.; Scott, P. Chem. Commun. 2003,
1770.

Reznichenko, A. L.; Hampel, F.; Hultzsch, K. C. Chem.—Eur. J. 2009, 15, 12819.

Meyer, N.; Roesky, P. W. Organometallics 2009, 28, 306.

Gott, A. L.; Clarke, A. J.; Clarkson, G. J.; Scott, P. Organometallics 2007, 26, 1729.

Wood, M. C.; Leitch, D. C.; Yeung, C. S.; Kozak, J. A.; Schafer, L. L. Angew. Chem., Int. Ed. 2007,
46, 354.

Wood, M. C.; Leitch, D. C.; Yeung, C. S.; Kozak, J. A.; Schafer, L. L. Angew. Chem., Int. Ed. 2009,
48, 6938.

Wood, M. C.; Leitch, D. C.; Yeung, C. S.; Kozak, J. A.; Schafer, L. L. Angew. Chem., Int. Ed. 2010,
49, 6475.

Zi, G.; Zhang, F; Xiang, L.; Chen, Y.; Fang, W.; Song, H. Dalton Trans. 2010, 39, 4048.

Shen, X.; Buchwald, S. L. Angew. Chem., Int. Ed. 2010, 49, 564.

Deschamp, J.; Olier, C.; Schulz, E.; Guillot, R.; Hannedouche, J.; Collin, J. Adv. Synth. Catal. 2010,
352,2171.

Butler, K. L.; Tragni, M.; Widenhoefer, R. A. Angew. Chem., Int. Ed. 2012, 51, 5175.

Cooke, M. L.; Xu, K.; Breit, B. Angew. Chem., Int. Ed. 2012, 51, 10876.

Lalonde, R. L.; Sherry, B. D.; Kang, E. J.; Toste, F. D. J. Am. Chem. Soc. 2007, 129, 2452.
Hamilton, G. L.; Kang, E. J.; Mba, M.; Toste, F. D. Science 2007, 317, 496.

LaLonde, R. L.; Wang, Z. J.; Mba, M.; Lackner, A. D.; Toste, F. D. Angew. Chem., Int. Ed. 2010, 49,
598.

Zhang, Z.; Bender, C. F.; Widenhoefer, R. A. J. Am. Chem. Soc. 2007, 129, 14148.

Tsuchida, S.; Kaneshige, A.; Ogata, T.; Baba, H.; Yamamoto, Y.; Tomioka, K. Org. Lett. 2008, 10,
3635.

Trost, B. M.; Tang, W. J. Am. Chem. Soc. 2002, 124, 14542.

Trost, B. M.; Tang, W.; Toste, F. D. J. Am. Chem. Soc. 2005, 127, 14785.

&

&



544

360

362
363
364
365
366
367

368
369
370
371
372
373
374

375
376
377

378
379

380
381
382
383

385
386
387
388
389
390
391

393

394

395
396
397

399
400

401

402
403
404
405
406

&

ORGANIC REACTIONS

Ashby, E. C.; Goel, A. B.; DePriest, R. N. J. Org. Chem. 1981, 46, 2429.

Ashby, E. C.; Goel, A. B.; DePriest, R. N. Tetrahedron Lett. 1981, 22, 4355.

Newcomb, M.; Burchill, M. T.; Deeb, T. M. J. Am. Chem. Soc. 1988, 110, 6528.

Brown, H. C.; Heydkamp, W. R.; Breuer, E.; Murphy, W. S. J. Am. Chem. Soc. 1964, 86, 3565.
Rathke, M. W.; Inoue, N.; Varma, K. R.; Brown, H. C. J. Am. Chem. Soc. 1966, 88, 2870.

Tamura, Y.; Minamikawa, J.; Fujii, S.; Ikeda, M. Synthesis 1974, 196.

Kabalka, G. W.; Henderson, D. A.; Varma, R. S. Organometallics 1987, 6, 1369.

Brown, H. C.; Midland, M. M.; Levy, A. B.; Brown, H. C.; Wetherill, R. B.; Suzuki, A.; Sono, S.;
Itoh, M. Tetrahedron 1987, 43, 4079.

Brown, H. C.; Kim, K. W.; Cole, T. E.; Singaram, B. J. Am. Chem. Soc. 1986, 108, 6761.
Rangaishenvi, M. V.; Singaram, B.; Brown, H. C. J. Org. Chem. 1991, 56, 3286.

Brown, H. C.; Salunkhe, A. M.; Singaram, B. J. Org. Chem. 1991, 56, 1170.

Brown, H. C.; Malhotra, S. V.; Ramachandran, P. V. Tetrahedron: Asymmetry 1996, 7, 3527.
Kabalka, G. W.; Wang, Z. Synth. Commun. 1990, 20, 2113.

Carroll, A.-M.; O’Sullivan, T. P.; Guiry, P. J. Adv. Synth. Catal. 2005, 347, 609.

Coyne, A. G.; Guiry, P. J. In Modern Reduction Methods; Andersson, P. G., Munslow, 1. J., Eds.;
Wiley-VCH: 2008, pp 65-86.

Fernandez, E.; Hooper, M. W.; Knight, F. I.; Brown, J. M. Chem. Commun. 1997, 173.

Fernandez, E.; Maeda, K.; Hooper, M. W.; Brown, J. M. Chem.—Eur. J. 2000, 6, 1840.

Ripin, D. H. B.; Abele, S.; Cai, W.; Blumenkopf, T.; Casavant, J. M.; Doty, J. L.; Flanagan, M.;
Koecher, C.; Laue, K. W.; McCarthy, K.; Meltz, C.; Munchhoff, M.; Pouwer, K.; Shah, B.; Sun, J.;
Teixeira, J.; Vries, T.; Whipple, D. A.; Wilcox, G. Org. Process Res. Dev. 2003, 7, 115.

Xue, C.-B.; He, X.; Roderick, J.; Corbett, R. L.; Decicco, C. P. J. Org. Chem. 2002, 67, 865.
Parker, M. H.; Chen, R.; Conway, K. A.; Lee, D. H. S.; Luo, C.; Boyd, R. E.; Nortey, S. O.; Ross, T.
M.; Scott, M. K.; Reitz, A. B. Bioorg. Med. Chem. 2002, 10, 3565.

Ciganek, E. Org. React. 2009, 72, 1.

Ahari, M.; Joosten, A.; Vasse, J.-L.; Szymoniak, J. Synthesis 2008, 61.

Jean, N.; Fabienne, G.; Charles, P. Eur. J. Org. Chem. 2009, 3726.

House, H. O.; Manning, D. T.; Melillo, D. G.; Lee, L. F.; Haynes, O. R.; Wilkes, B. E. J. Org. Chem.
1976, 41, 855.

House, H. O.; Lee, L. E. J. Org. Chem. 1976, 41, 863.

Oppolzer, W.; Spivey, A. C.; Bochet, C. G. J. Am. Chem. Soc. 1994, 116, 3139.

Ciganek, E. J. Org. Chem. 1990, 55, 3007.

Ciganek, E.; Read, J. M.; Calabrese, J. C. J. Org. Chem. 1995, 60, 5795.

Ciganek, E. J. Org. Chem. 1995, 60, 5803.

Hanrahan, J. R.; Knight, D. W. Chem. Commun. 1998, 2231.

Cooper, N. J.; Knight, D. W. Tetrahedron 2004, 60, 243.

Roveda, J.-G.; Clavette, C.; Hunt, A. D.; Gorelsky, S. I.; Whipp, C. J.; Beauchemin, A. M. J. Am.
Chem. Soc. 2009, 131, 8740.

Loiseau, F; Clavette, C.; Raymond, M.; Roveda, J.-G.; Burrell, A.; Beauchemin, A. M. Chem. Com-
mun. 2011, 47, 562.

Beauchemin, A. M.; Moran, J.; Lebrun, M.-E.; Seguin, C.; Dimitrijevic, E.; Zhang, L.; Gorelsky, S. I.
Angew. Chem., Int. Ed. 2008, 47, 1410.

Moran, J.; Gorelsky, S. I.; Dimitrijevic, E.; Lebrun, M.-E.; Bédard, A.-C.; Séguin, C.; Beauchemin,
A. M. J. Am. Chem. Soc. 2008, 130, 17893.

Moran, J.; Pfeiffer, J. Y.; Gorelsky, S. I.; Beauchemin, A. M. Org. Lett. 2009, 11, 1895.

Gasc, M. B.; Lattes, A.; Perie, J. J. Tetrahedron 1983, 39, 703.

Lattes, A.; Périé, J. J. Tetrahedron Lett. 1967, 8, 5165.

Kanne, D. B.; Ashworth, D. J.; Cheng, M. T.; Mutter, L. C.; Abood, L. G. J. Am. Chem. Soc. 1986,
108, 7864.

Barluenga, J.; Jimenez, C.; Najera, C.; Yus, M. J. Chem. Soc., Perkin Trans. 1 1983, 591.

Yasuda, M.; Kojima, R.; Tsutsui, H.; Utsunomiya, D.; Ishii, K.; Jinnouchi, K.; Shiragami, T.;
Yamashita, T. J. Org. Chem. 2003, 68, 7618.

Stella, L. In Radicals in Organic Synthesis; Renaud, P., Sibi, M. P., Eds.; Wiley-VCH: Weinheim,
2001; Vol. 2, pp 407-426.

Zard, S. Z. Synlett 1996, 1148.

Fallis, A. G.; Brinza, 1. M. Tetrahedron 1997, 53, 17543.

Bowman, W. R.; Clark, D. N.; Marmon, R. J. Tetrahedron 1994, 50, 1275.

Guin, J.; Miick-Lichtenfeld, C.; Grimme, S.; Studer, A. J. Am. Chem. Soc. 2007, 129, 4498.
Kemper, J.; Studer, A. Angew. Chem., Int. Ed. 2005, 44, 4914.

&



407
408
409
410
411
412
413
414
415
416
417
418
419
420
421
422
423
424
425
426
427

428
429
430
431

432

433

434
435
436
437
438
439
440
441

442
443

444
445
446
447
448
449
450
451

452

453
454
455
456
457
458

&

HYDROAMINATION OF ALKENES 545

Guin, J.; Frohlich, R.; Studer, A. Angew. Chem., Int. Ed. 2008, 47, 779.

Gardner, D. M.; McElligott, P. J.; Clark, R. T. European Patent 0200923A2 (1986).

Gardner, D. M.; Gutowski, R. V. U.S. Patent 4,459,191 (1984)

Gardner, D. M.; McElligott, P. J. U.S. Patent 4,483,757 (1984).

Funke, F.; Steinbrenner, U.; Boehling, R. Intl. Patent WO 2003/042155 (2003).

Steinborn, D.; Thies, B.; Wagner, I.; Taube, R. Z. Chem. 1989, 29, 333.

Pez, G. P; Galle, J. E. Pure Appl. Chem. 1985, 57, 1917.

Closson, R. D.; Napolitano, J. P.; Ecke, G. G.; Kolka, A. J. J. Org. Chem. 1957, 22, 646.
Wollensak, J.; Closson, R. D. Org. Synth. 1963, 43, 45.

Esmay, D. L.; Fotis, P., Jr. U.S. Patent 2984687 (1961).

Stroh, R.; Ebersberger, J.; Haberland, H.; Hahn, W. Angew. Chem. 1957, 69, 124.

Dub, P. A.; Rodriguez-Zubiri, M.; Baudequin, C.; Poli, R. Green Chem. 2010, 12, 1392.

Deeba, M.; Ford, M. E. J. Org. Chem. 1988, 53, 4594.

Tabata, M.; Mizuno, N.; Iwamoto, M. Chem. Lett. 1991, 1027.

Brigandat, Y.; Kervennal, J. European Patent 310527 (1989).

Yang, L.; Xu, L.-W.; Zhou, W.; Gao, Y.-H.; Sun, W.; Xia, C.-G. Synlett 2009, 1167.

Yang, L.; Xu, L.-W.; Xia, C.-G. Synthesis 2009, 1969.

Yin, P.; Loh, T.-P. Org. Lett. 2009, 11, 3791.

Yadav, J. S.; Reddy, B. V. S.; Raju, A.; Ravindar, K.; Narender, R. Lett. Org. Chem. 2008, 5, 651.
Jaspers, D.; Kubiak, R.; Doye, S. Synlett 2010, 1268.

Michon, C.; Medina, F.; Capet, F.; Roussel, P.; Agbossou-Niedercorn, F. Adv. Synth. Catal. 2010,
352,3293.

Moran, J.; Cebrowski, P. H.; Beauchemin, A. M. J. Org. Chem. 2008, 73, 1004.

Giner, X.; Ndjera, C. Synlett 2009, 3211.

Huynh, H. V.; Seow, H. X. Aust. J. Chem. 2009, 62, 983.

Jung, K. W.; Yoo, K. S.; Sakaguchi, S.; Park, C. P.; O’Neill, J.; Lee, J. H. U.S. Patent 2010/0036,131
(2010).

Qureshi, Z. S.; Deshmukh, K. M.; Tambade, P. J.; Dhake, K. P.; Bhanage, B. M. Eur. J. Org. Chem.
2010, 6233.

Barrett, A. G. M.; Brinkmann, C.; Crimmin, M. R.; Hill, M. S.; Hunt, P.; Procopiou, P. A. J. Am.
Chem. Soc. 2009, 131, 12906.

Hamaya, T.; Masuda, T. Polym. Bull. 2000, 45, 207.

Barry, C. S.; Simpkins, N. S. Tetrahedron Lett. 2007, 48, 8192.

Ku, Y.-Y.; Grieme, T.; Pu, Y.-M.; Bhatia, A. V. Adv. Synth. Catal. 2009, 351, 2024.

Yamashita, T.; Shiomori, K.; Yasuda, M.; Shima, K. Bull. Chem. Soc. Jpn. 1991, 64, 366.

Yasuda, M.; Kubo, J.; Shima, K. Heterocycles 1990, 31, 1007.

Garcia, A.; Dominguez, D. Tetrahedron Lett. 2001, 42, 5219.

Hyre, J. E.; Bader, A. R. J. Am. Chem. Soc. 1958, 80, 437.

Petrushkina, E. A.; Kalinin, V. N.; Ivanova, G. B.; Kheinman, V. A. Russ. J. Gen. Chem. 2006, 76,
1953.

Dzhemilev, U.; Yakupova, A.; Tolstikov, G. Russ. Chem. Bull. 1976, 25, 2190.

Kuchenbeiser, G.; Shaffer, A. R.; Zingales, N. C.; Beck, J. F.; Schmidt, J. A. R. J. Organomet. Chem.
2011, 696, 179.

Shaffer, A. R.; Schmidt, J. A. R. Organometallics 2008, 27, 1259.

Jimenez, O.; Mueller, T. E.; Schwieger, W.; Lercher, J. A. J. Catal. 2006, 239, 42.

Jimenez, O.; Mueller, T. E.; Schwieger, W.; Lercher, J. A. Stud. Surf. Sci. Catal. 2004, 154C, 2788.
Bodis, J.; Muller, T. E.; Lercher, J. A. Stud. Univ. Babes-Bolyai, Chem. 2004, 49, 41.

Bodis, J.; Mueller, T. E.; Lercher, J. A. Green Chem. 2003, 5, 227.

Behr, A.; Johnen, L.; Vorholt, A. J. ChemCatChem 2010, 2, 1271.

Behr, A.; Johnen, L.; Rentmeister, N. Adv. Synth. Catal. 2010, 352, 2062.

Dzhemilev, U. M.; Ibragimov, A. G.; Tuktarov, A. R.; D’Yakonov, V. A.; Pudas, M.; Bergmann, U.
Russ. J. Org. Chem. 2007, 43, 375.

Zel’dis, 1. M.; Zhukovskii, S. S.; Taber, A. M.; Kalechits, I. V.; Vasserberg, V. E. Russ. Chem. Bull.
1983, 32, 1011.

Zeng, X.; Soleilhavoup, M.; Bertrand, G. Org. Lett. 2009, 11, 3166.

Hill, A. W.; Elsegood, M. R. J.; Kimber, M. C. J. Org. Chem. 2010, 75, 5406.

Duncan, A. N.; Widenhoefer, R. A. Synlett 2010, 419.

Kimber, M. C. Org. Lett. 2010, 12, 1128.

Toups, K. L.; Widenhoefer, R. A. Chem. Commun. 2010, 46, 1712.

Nishina, N.; Yamamoto, Y. Tetrahedron 2009, 65, 1799.

&



546

459
460

461
462
463
464
465
466
467
468
469
470

471
472

473
474
475
476
477
478

479
480
481
482
483
484
485

486

487
488
489

490
491
492
493
494
495
496
497
498

499

500
501

502
503
504
505
506
507

&

ORGANIC REACTIONS

Khamwong, C.; Sakee, U. Carbohydr. Res. 2011, 346, 334.

Wang, Z. J.; Benitez, D.; Tkatchouk, E.; Goddard, W. A., III; Toste, F. D. J. Am. Chem. Soc. 2010,
132, 13064.

Smolensky, E.; Kapon, M.; Eisen, M. S. Organometallics 2005, 24, 5495.

Brunet, J.-J.; Commenges, G.; Neibecker, D.; Philippot, K. J. Organomet. Chem. 1994, 469, 221.
Wei, H.; Qian, G.; Xia, Y.; Li, K.; Li, Y.; Li, W. Eur. J. Org. Chem. 2007, 4471.

Shi, W.-J.; Liu, Y.; Butti, P.; Togni, A. Adv. Synth. Catal. 2007, 349, 1619.

Nakamura, I.; Bajracharya, G. B.; Yamamoto, Y. J. Org. Chem. 2003, 68, 2297.

Gagné, M. R.; Marks, T. J. J. Am. Chem. Soc. 1989, 111, 4108.

Gagné, M. R.; Nolan, S. P.; Marks, T. J. Organometallics 1990, 9, 1716.

Biirgstein, M. R.; Berberich, H.; Roesky, P. W. Chem.—Eur. J. 2001, 7, 3078.

Datta, S.; Gamer, M. T.; Roesky, P. W. Organometallics 2008, 27, 1207.

Hu, Y.-C,; Liang, C.-F.; Tsai, J.-H.; Yap, G. P. A.; Chang, Y.-T.; Ong, T.-G. Organometallics 2010,
29, 3357.

Ge, S.; Meetsma, A.; Hessen, B. Organometallics 2008, 27, 5339.

Queffelec, C.; Boeda, F.; Pouilhes, A.; Meddour, A.; Kouklovsky, C.; Hannedouche, J.; Collin, J.;
Schulz, E. ChemCatChem 2011, 3, 122.

Zhang, X.; Emge, T. J.; Hultzsch, K. C. Organometallics 2010, 29, 5871.

Kitahara, H.; Sakurai, H. J. Organomet. Chem. 2010, 696, 442.

Kitahara, H.; Kamiya, I.; Sakurai, H. Chem. Lett. 2009, 38, 908.

Ohmiya, H.; Yoshida, M.; Sawamura, M. Synletr 2010, 2010, 2136.

Rastitter, M.; Zulys, A.; Roesky, P. W. Chem.—Eur. J. 2007, 13, 3606.

Panda, T. K.; Hrib, C. G.; Jones, P. G.; Jenter, J.; Roesky, P. W.; Tamm, M. Eur. J. Inorg. Chem. 2008,
4270.

Roesky, P. W.; Stern, C. L.; Marks, T. J. Organometallics 1997, 16, 4705.

Tian, S.; Arredondo, V. M.; Stern, C. L.; Marks, T. J. Organometallics 1999, 18, 2568.

Gribkov, D. V.; Hampel, F.; Hultzsch, K. C. Eur: J. Inorg. Chem. 2004, 4091.

Gilbert, A. T.; Davis, B. L.; Emge, T. J.; Broene, R. D. Organometallics 1999, 18, 2125.

Nadano, R.; Iwai, Y.; Mori, T.; Ichikawa, J. J. Org. Chem. 2006, 71, 8748.

Quinet, C.; Ates, A.; Markd, 1. E. Tetrahedron Lett. 2008, 49, 5032.

Lauterwasser, F.; Hayes, P. G.; Braese, S.; Piers, W. E.; Schafer, L. L. Organometallics 2004, 23,
2234.

Trambitas, A. G.; Panda, T. K.; Jenter, J.; Roesky, P. W.; Daniliuc, C.; Hrib, C. G.; Jones, P. G;
Tamm, M. Inorg. Chem. 2010, 49, 2435.

Bexrud, J. A.; Schafer, L. L. Dalton Trans. 2010, 39, 361.

Griffiths-Jones, C. M.; Knight, D. W. Tetrahedron 2010, 66, 4150.

Bauer, E. B.; Andavan, G. T. S.; Hollis, T. K.; Rubio, R. J.; Cho, J.; Kuchenbeiser, G. R.; Helgert, T.
R.; Letko, C. S.; Tham, F. S. Org. Lett. 2008, 10, 1175.

Lu, E.; Gan, W.; Chen, Y. Organometallics 2009, 28, 2318.

Vitanova, D. V.; Hampel, F.; Hultzsch, K. C. J. Organomet. Chem. 2011, 696, 321.

Gribkov, D. V.; Hultzsch, K. C.; Hampel, E. Chem.—Eur. J. 2003, 9, 4796.

Yuan, Y.; Chen, Y.; Li, G.; Xia, W. Organometallics 2008, 27, 6307.

Bambirra, S.; Meetsma, A.; Hessen, B. Organometallics 2006, 25, 3454.

Stubbert, B. D.; Stern, C. L.; Marks, T. J. Organometallics 2003, 22, 4836.

Kaneko, H.; Tsurugi, H.; Panda, T. K.; Mashima, K. Organometallics 2010, 29, 3463.

Bambirra, S.; Tsurugi, H.; van Leusen, D.; Hessen, B. Dalton Trans. 2006, 1157.

Janssen, T.; Severin, R.; Diekmann, M.; Friedemann, M.; Haase, D.; Saak, W.; Doye, S.; Beckhaus,
R. Organometallics 2010, 29, 1806.

Seyam, A. M.; Stubbert, B. D.; Jensen, T. R.; O’Donnell 111, J. J.; Stern, C. L.; Marks, T. J. Inorg.
Chim. Acta 2004, 357, 4029.

Panda, T. K.; Zulys, A.; Gamer, M. T.; Roesky, P. W. J. Organomet. Chem. 2005, 690, 5078.
Sundermeyer, J.; Rufanov, K.; Petrov, A.; Elfferding, M.; Winkenstette, M. Intl. Patent WO
2009/068000 (2009).

Cho, J.; Hollis, T. K.; Valente, E. J.; Trate, J. M. J. Organomet. Chem. 2011, 696, 373.

Dunne, J. F.; Fulton, D. B.; Ellern, A.; Sadow, A. D. J. Am. Chem. Soc. 2010, 132, 17680.
Pawlikowski, A. V.; Ellern, A.; Sadow, A. D. Inorg. Chem. 2009, 48, 8020.

Kashiwame, Y.; Kuwata, S.; Ikariya, T. Chem.—Eur. J. 2010, 16, 766.

Prochnow, L.; Kubiak, R.; Frey, O. N.; Beckhaus, R.; Doye, S. ChemCatChem 2009, 1, 162.

Koller, J.; Bergman, R. G. Chem. Commun. 2010, 46, 4577

&



508

509
510

511
512
513

514
515

516
517
518
519
520
521
522
523
524
525
526
527

528
529
530
531
532
533
534
535
536
537

538
539
540
541
542

543

544
545
546

547
548
549
550
551
552

553
554
555
556

&

HYDROAMINATION OF ALKENES 547

Antunes, M. A.; Munh6, R. F .; Alves, L. G.; Schafer, L. L.; Martins, A. M. J. Organomet. Chem.
2011, 696, 2.

Panda, T. K.; Zulys, A.; Gamer, M. T.; Roesky, P. W. Organometallics 2005, 24, 2197.
Arrowsmith, M.; Heath, A.; Hill, M. S.; Hitchcock, P. B.; Kociok-Kohn, G. Organometallics 2009,
28, 4550.

Collin, J.; Daran, J.-D.; Schulz, E.; Trifonov, A. Chem. Commun. 2003, 3048.

Metallinos, C.; Zaifman, J.; Van Belle, L.; Dodge, L.; Pilkington, M. Organometallics 2009, 28, 4534.
Dochnahl, M.; Lohnwitz, K.; Liihl, A.; Pissarek, J.-W.; Biyikal, M.; Roesky, P. W.; Blechert, S.
Organometallics 2010, 29, 2637.

Kitahara, H.; Sakurai, H. Chem. Lett. 2010, 39, 46.

Bexrud, J. A.; Eisenberger, P.; Leitch, D. C.; Payne, P. R.; Schafer, L. L. J. Am. Chem. Soc. 2009,
131,2116.

Gauvin, R. M.; Buch, E; Delevoye, L.; Harder, S. Chem.—Eur. J. 2009, 15, 4382.

Koller, J.; Bergman, R. G. Organometallics 2010, 29, 3350.

Sundermeyer, J.; Petrov, A.; Thomas, O. Intl. Patent WO 2009/067999 (2009).

Broderick, E. M.; Gutzwiller, N. P.; Diaconescu, P. L. Organometallics 2010, 29, 3242.

Duncan, C. T.; Flitsch, S.; Asefa, T. ChemCatChem 2009, 1, 365.

Seo, H.; Roberts, B. P.; Abboud, K. A.; Merz, K. M., Jr.; Hong, S. Org. Lett. 2010, 12, 4860.

Li, H.; Widenhoefer, R. A. Org. Lett. 2009, 11, 2671.

Bender, D. R.; Karady, S.; Rothauser, T. U.S.Patent 4477668 (1984).

Kamisaki, H.; Nanjo, T.; Tsukano, C.; Takemoto, Y. Chem.—Eur. J. 2011, 17, 626.

Ohno, H.; Kadoh, Y.; Fujii, N.; Tanaka, T. Org. Lett. 2006, 8, 947.

Claesson, A.; Sahlberg, C.; Luthman, K. Acta Chem. Scand. 1979, 33b, 309.

Breman, A. C.; Dijkink, J.; van Maarseveen, J. H.; Kinderman, S. S.; Hiemstra, H. J. Org. Chem.
2009, 74, 6327.

Dieter, R. K.; Chen, N.; Yu, H.; Nice, L. E.; Gore, V. K. J. Org. Chem. 2005, 70, 2109.

Kimura, M.; Fugami, K.; Tanaka, S.; Tamaru, Y. Tetrahedron Lett. 1991, 32, 6359.

Arseniyadis, S.; Gore, J. Tetrahedron Lett. 1983, 24, 3997.

Bates, R. W.; Lim, C. J. Synlett 2010, 866.

Bates, R. W.; Lu, Y. Org. Lett. 2010, 12, 3938.

Bates, R. W.; Nemeth, J. A.; Snell, R. H. Synthesis 2008, 1033.

Bates, R. W.; Lu, Y. J. Org. Chem. 2009, 74, 9460.

Manzo, A. M.; Perboni, A. D.; Broggini, G.; Rigamonti, M. Tetrahedron Lett. 2009, 50, 4696.
Bates, R. W.; Dewey, M. R. Org. Lett. 2009, 11, 3706.

Huby, N. J. S.; Kinsman, R. G.; Lathbury, D.; Vernon, P. G.; Gallagher, T. J. Chem. Soc., Perkin
Trans. 1 1991, 145.

Kinsman, R.; Lathbury, D.; Vernon, P.; Gallagher, T. J. Chem. Soc., Chem. Commun. 1987, 243.
Ackermann, L. Organometallics 2003, 22, 4367.

Dieter, R. K.; Yu, H. Org. Lert. 2001, 3, 3855.

Arseniyadis, S.; Sartoretti, J. Tetrahedron Lett. 1985, 26, 729.

Gallagher, T.; Jones, S. W.; Mahon, M. E; Molloy, K. C. J. Chem. Soc., Perkin Trans. 1 1991,
2193.

Beccalli, E. M.; Bernasconi, A.; Borsini, E.; Broggini, G.; Rigamonti, M.; Zecchi, G. J. Org. Chem.
2010, 75, 6923.

Fustero, S.; Mateu, N.; Simon-Fuentes, A.; Acena, J. L. Org. Lett. 2010, 12, 3014.

Bartolome, C.; Garcia-Cuadrado, D.; Ramiro, Z.; Espinet, P. Organometallics 2010, 29, 3589.
Vasen, D.; Salzer, A.; Gerhards, F.; Gais, H.-J.; Stiirmer, R.; Bieler, N. H.; Togni, A. Organometallics
2000, 79, 539.

Aufdenblatten, R.; Diezi, S.; Togni, A. Monatsh. Chem. 2000, 131, 1345.

Xiang, L.; Wang, Q.; Song, H.; Zi, G. Organometallics 2007, 26, 5323.

Zi, G.; Xiang, L.; Song, H. Organometallics 2008, 27, 1242.

Hong, S.; Tian, S.; Metz, M. V.; Marks, T. J. J. Am. Chem. Soc. 2003, 125, 14768.

Ayinla, R. O.; Gibson, T.; Schafer, L. L. J. Organomet. Chem. 2011, 696, 50.

Gott, A. L.; Clarkson, G. J.; Deeth, R. J.; Hammond, M. L.; Morton, C.; Scott, P. Dalton Trans. 2008,
2983.

Reznichenko, A. L.; Hultzsch, K. C. Organometallics 2010, 29, 24.

Yu, X.; Marks, T. J. Organometallics 2007, 26, 365.

O’Shaughnessy, P. N.; Scott, P. Tetrahedron: Asymmetry 2003, 14, 1979.

O’Shaughnessy, P. N.; Gillespie, K. M.; Knight, P. D.; Munslow, L; Scott, P. Dalton Trans. 2004,
2251.



548

557
558
559
560
561
562

563
564
565

566
567
568
569
570
571
572
573
574

575
576

578
579
580

581

582
583
584
585

587
588
589
590
591

592
593
594
595

596
597

583
584
589

&

ORGANIC REACTIONS

Zi, G.; Wang, Q.; Xiang, L.; Song, H. Dalton Trans. 2008, 5930.

Wang, Q.; Song, H.; Zi, G. J. Organomet. Chem. 2010, 695, 1583.

Neal, S. R.; Ellern, A.; Sadow, A. D. J. Organomet. Chem. 2011, 696, 228.

Wang, Q.; Xiang, L.; Song, H.; Zi, G. Inorg. Chem. 2008, 47, 4319.

Riegert, D.; Collin, J.; Meddour, A.; Schulz, E.; Trifonov, A. J. Org. Chem. 2006, 71, 2514.
Riegert, D.; Collin, J.; Daran, J.-D.; Fillebeen, T.; Schulz, E.; Lyubov, D.; Fukin, G.; Trifonov, A.
Eur. J. Inorg. Chem. 2007, 1159.

Pan, S.; Endo, K.; Shibata, T. Org. Lett. 2012, 14, 780.

Aillaud, I.; Wright, K.; Collin, J.; Schulz, E.; Mazaleyrat, J.-P. Tetrahedron: Asymmetry 2008, 19, 82.
Aillaud, I.; Collin, J.; Duhayon, C.; Guillot, R.; Lyubov, D.; Schulz, E.; Trifonov, A. Chem.—Eur. J.
2008, 74, 2189.

Wang, Q.; Xiang, L.; Song, H.; Zi, G. J. Organomet. Chem. 2009, 694, 691.

Wang, Q.; Zhang, F.; Song, H.; Zi, G. J. Organomet. Chem. 2011, 696, 2186.

Zi, G.; Liu, X.; Xiang, L.; Song, H. Organometallics 2009, 28, 1127.

Xiang, L.; Zhang, F.; Zhang, J.; Song, H.; Zi, G. Inorg. Chem. Commun. 2010, 13, 666.

Heck, R.; Schulz, E.; Collin, J.; Carpentier, J.-F. J. Mol. Cat. A 2007, 268, 163.

Meyer, N.; Zulys, A.; Roesky, P. W. Organometallics 2006, 25, 4179.

Aillaud, I.; Collin, J.; Hannedouche, J.; Schulz, E.; Trifonov, A. Tetrahedron Lett. 2010, 51, 4742.
Hannedouche, J.; Aillaud, 1.; Collin, J.; Schulz, E.; Trifonov, A. Chem. Commun. 2008, 3552.
Aillaud, I.; Lyubov, D.; Collin, J.; Guillot, R.; Hannedouche, J.; Schulz, E.; Trifonov, A.
Organometallics 2008, 27, 5929.

Zi, G.; Zhang, E; Liu, X.; Ai, L.; Song, H. J. Organomet. Chem. 2010, 695, 730.

Benndorf, P.; Jenter, J.; Zielke, L.; Roesky, P. W. Chem. Commun. 2011, 47, 2574.

Collin, J.; Daran, J.-D.; Jacquet, O.; Schulz, E.; Trifonov, A. Chem.—Eur. J. 2005, 11, 3455.

Li, H.; Du Lee, S.; Widenhoefer, R. A. J. Organomet. Chem. 2011, 696, 316.

Zhang, Z.; Bender, C. F.; Widenhoefer, R. A. Org. Lett. 2007, 9, 2887.

Aikawa, K.; Kojima, M.; Mikami, K. Angew. Chem., Int. Ed. 2009, 48, 6073.

Supplemental References for Table 1A

Bethegnies, A.; Kirkina, V. A.; Filippov, O. A.; Daran, J.-C.; Belkova, N. V.; Shubina, E.; Polic, R.
Inorg. Chem. 2011, 50, 12539.

Dub, P. A.; Bethegnies, A.; Poli, R. Eur. J. Inorg. Chem. 2011, 5167.

Giner, X.; Najera, C.; Kovacs, G.; Lledos, A.; Ujaque, G. Adv. Synth. Catal. 2011, 353, 3451.

Liu, P. N.; Xia, F.; Zhao, Z. L.; Wang, Q. W.; Ren, Y. J. Tetrahedron Lett. 2011, 52, 6113.

Cao, P; Cabrera, J.; Padilla, R.; Serra, D.; Rominger, F.; Limbach, M. Organometallics 2012, 31,
921.

Dub, P. A.; Bethegnies, A.; Poli, R. Organometallics 2012, 31, 294.

Rodriguez-Zubiri, M.; Baudequin, C.; Bethegnies, A.; Brunet, J.-J. ChemPlusChem 2012, 77, 445.
Sevov, C. S.; Zhou, J.; Hartwig, J. F. J. Am. Chem. Soc. 2012, 134, 11960.

Bethegnies, A.; Dub, P. A.; Poli, R. Organometallics 2013, 32, 1882.

Nguyen, T. M.; Nicewicz, D. A. J. Am. Chem. Soc. 2013, 135, 9588.

Rodriguez-Zubiri, M.; Anguille, S.; Brunet, J.-J.; Daran, J.-C. J. Mol. Catal. A: Chem. 2013, 379,
103.

Zhang, H.; Yang, Z.-L.; Li, Y.-X.; Zhao, B. Curr. Org. Synth. 2013, 10, 333.

Ickes, A. R.; Ensign, S. C.; Gupta, A. K.; Hull, K. L. J. Am. Chem. Soc. 2014, 136, 11256.

Ng, E.-P;; Law, S.-P.; Mukti, R. R.; Adam, F. J. Taiwan Inst. Chem. Eng. 2014, 45, 1435.

Ng, E.-P; Law, S.-P;; Mukti, R. R.; Juan, J.-C.; Adam, F. Chem. Eng. J. (Amsterdam, Neth.) 2014,
243,99.

Nguyen, T. M.; Manohar, N.; Nicewicz, D. A. Angew. Chem., Int. Ed. 2014, 53, 6198.

Sevov, C. S.; Zhou, J.; Hartwig, J. F. J. Am. Chem. Soc. 2014, 136, 3200.

Supplemental References for Table 1B

Giner, X.; Najera, C.; Kovacs, G.; Lledos, A.; Ujaque, G. Adv. Synth. Catal. 2011, 353, 3451.
Liu, P. N.; Xia, F.; Zhao, Z. L.; Wang, Q. W.; Ren, Y. J. Tetrahedron Lett. 2011, 52, 6113.
Bethegnies, A.; Dub, P. A.; Poli, R. Organometallics 2013, 32, 1882.

&



596
598
599

600
601
602
603
604

605

606
607

608
609
610
611

612

613

583
599
600
614

615
616
617
618

619
620
621
622
623
624
625
626
627

583
584
613
628
629

&

HYDROAMINATION OF ALKENES 549

Nguyen, T. M.; Manohar, N.; Nicewicz, D. A. Angew. Chem., Int. Ed. 2014, 53, 6198.

Liu, G.-Q.; Li, Y.-M. Tetrahedron Lett. 2011, 52, 7168.

Brinkmann, C.; Barrett, A. G. M.; Hill, M. S.; Procopiou, P. A. J. Am. Chem. Soc. 2012, 134,
2193.

Liu, B.; Roisnel, T.; Carpentier, J.-F.; Sarazin, Y. Angew. Chem., Int. Ed. 2012, 51, 4943.

Zhang, X.; Emge, T. J.; Hultzsch, K. C. Angew. Chem., Int. Ed. 2012, 51, 394.

Giles, R.; O’Neill, J.; Lee, J. H.; Chiu, M. K.; Jung, K. W. Tetrahedron Lett. 2013, 54, 4083.

Liu, B.; Roisnel, T.; Carpentier, J.-F.; Sarazin, Y. Chem.—Eur. J. 2013, 19, 13445.

Peeters, A.; Valvekens, P.; Ameloot, R.; Sankar, G.; Kirschhock, C. E. A.; De Vos, D. E. ACS Catal.
2013, 3, 597.

Basalov, I. V.; Rosca, S. C.; Lyubov, D. M.; Selikhov, A. N.; Fukin, G. K.; Sarazin, Y.; Carpentier,
J.-F; Trifonov, A. A. Inorg. Chem. 2014, 53, 1654.

Bronner, S. M.; Grubbs, R. H. Chem. Sci. 2014, 5, 101.

Ciobanu, M.; Tirsoaga, A.; Amoros, P.; Beltran, D.; Coman, S. M.; Parvulescu, V. . Appl. Catal., A
2014, 474, 230.

Germain, S.; Schulz, E.; Hannedouche, J. ChemCatChem 2014, 6, 2065.

Reid, S.; Barrett, A. G. M.; Hill, M. S.; Procopiou, P. A. Org. Lett. 2014, 16, 6016.

Savolainen, M. A.; Han, X.; Wu, J. Org. Lett. 2014, 16, 4349.

Sazama, P.; Wichterlova, B.; Sklenak, S.; Parvulescu, V. I.; Candu, N.; Sadovska, G.; Dedecek, J.;
Klein, P.; Pashkova, V.; Stastny, P. J. Catal. 2014, 318, 22.

Kissel, A. A.; Mahrova, T. V.; Lyubov, D. M.; Cherkasov, A. V.; Fukin, G. K.; Trifonov, A. A.; Del
Rosal, I.; Maron, L. Dalton Trans. 2015, (ahead of print).

Mirabdolbaghi, R.; Dudding, T. Org. Lett. 2015, 17, 1930.

Supplemental References for Table 1C

Giner, X.; Najera, C.; Kovacs, G.; Lledos, A.; Ujaque, G. Adv. Synth. Catal. 2011, 353, 3451.
Brinkmann, C.; Barrett, A. G. M.; Hill, M. S.; Procopiou, P. A. J. Am. Chem. Soc. 2012, 134, 2193.
Liu, B.; Roisnel, T.; Carpentier, J.-F.; Sarazin, Y. Angew. Chem., Int. Ed. 2012, 51, 4943.
Tamaddoni Jahromi, B.; Nemati Kharat, A.; Zamanian, S.; Bakhoda, A.; Mashayekh, K.; Khazaeli,
S.Appl. Catal., A 2012, 433-434, 188.

Perrier, A.; Ferreira, M.; Reek, J. N. H.; van der Vlugt, J. I. Catal. Sci. Technol. 2013, 3, 1375.
Banerjee, D.; Junge, K.; Beller, M. Angew. Chem., Int. Ed. 2014, 53, 1630.

Banerjee, D.; Junge, K.; Beller, M. Org. Chem. Front. 2014, 1, 368.

Goldfogel, M. J.; Roberts, C. C.; Meek, S. J. J. Am. Chem. Soc. 2014, 136, 6227.

Supplemental References for Table 1D

Ayinla, R. O.; Schafer, L. L. Dalton Trans. 2011, 40, 7769.

Khamwong, C.; Sakee, U. Carbohydr. Res. 2011, 346, 334.

Beck, J. E;; Schmidt, J. A. R. RSC Adv. 2012, 2, 128.

Khamwong, C.; Kruanetr, S.; Sakee, U. Lett. Org. Chem. 2012, 9, 650.

Kim, H.; Rhee, Y. H. J. Am. Chem. Soc. 2012, 134, 4011.

Beck, J. F.; Samblanet, D. C.; Schmidt, J. A. R. RSC Adv. 2013, 3, 20708.

Zhang, C.; Zhang, S.-Q.; Cai, H.-J.; Cui, D.-M. Beilstein J. Org. Chem. 2013, 9, 1045.
Zingales, N. C.; Shaffer, A. R.; Schmidt, J. A. R. Organometallics 2013, 32, 578.
Wei, T.; Xie, M.-S.; Qu, G.-R.; Niu, H.-Y.; Guo, H.-M. Org. Lett. 2014, 16, 900.

Supplemental References for Table 1E

Giner, X.; Najera, C.; Kovacs, G.; Lledos, A.; Ujaque, G. Adv. Synth. Catal. 2011, 353, 3451.
Liu, P. N.; Xia, F.; Zhao, Z. L.; Wang, Q. W.; Ren, Y. J. Tetrahedron Lett. 2011, 52, 6113.
Mirabdolbaghi, R.; Dudding, T. Org. Lett. 2015, 17, 1930.

Ackermann, L.; Kozhushkov, S. I; Yufit, D. S.; Marek, 1. Synlert 2011, 1515.

Timmerman, J. C.; Robertson, B. D.; Widenhoefer, R. A. Angew. Chem., Int. Ed. 2015, 54, 2251.

&



550

590
603
619
630

631
632
633

634
635
636

637
638
639
640
641
642
643

644
645
646
647

648
649
650
651
652
653
654
655
656
657
658
659
660

661

662
663

664
665

666
667
668
669
670
671

&

ORGANIC REACTIONS

Supplemental References for Table 2A

Nguyen, T. M.; Nicewicz, D. A. J. Am. Chem. Soc. 2013, 135, 9588.

Liu, B.; Roisnel, T.; Carpentier, J.-F.; Sarazin, Y. Chem.—Eur. J. 2013, 19, 13445.

Ayinla, R. O.; Schafer, L. L. Dalton Trans. 2011, 40, 7769.

Arrowsmith, M.; Crimmin, M. R.; Barrett, A. G. M.; Hill, M. S.; Kociok-K&hn, G.; Procopiou, P. A.
Organometallics 2011, 30, 1493.

Arrowsmith, M.; Hill, M. S.; Kociok-Kéhn, G. Organometallics 2011, 30, 1291.

Duncan, C.; Biradar, A. V.; Asefa, T. ACS Catal. 2011, 1, 736.

Hangaly, N. K.; Petrov, A. R.; Rufanov, K. A.; Harms, K.; Elfferding, M.; Sundermeyer, J.
Organometallics 2011, 30, 4544.

Jenter, J.; Koppe, R.; Roesky, P. W. Organometallics 2011, 30, 1404.

Komeyama, K.; Kouya, Y.; Ohama, Y.; Takaki, K. Chem. Commun. 2011, 47, 5031.

Lauterwasser, F.; Hayes, P. G.; Piers, W. E.; Schafer, L. L.; Brise, S. Adv. Synth. Catal. 2011, 353,
1384.

Leitch, D. C.; Platel, R. H.; Schafer, L. L. J. Am. Chem. Soc. 2011, 133, 15453.

Li, H.; Song, F.-J.; Widenhoefer, R. A. Adv. Synth. Catal. 2011, 353, 955.

Liu, Z.; Yamamichi, H.; Madrahimov, S. T.; Hartwig, J. F. J. Am. Chem. Soc. 2011, 133, 2772.

Lu, E.; Gan, W.; Chen, Y. Dalton Trans. 2011, 40, 2366.

Liihl, A.; Nayek, H. P; Blechert, S.; Roesky, P. W. Chem. Commun. 2011, 47, 8280.

McKinney Brooner, R. E.; Widenhoefer, R. A. Chem.—Eur. J. 2011, 17, 6170.

Mukherjee, A.; Nembenna, S.; Sen, T. K.; Sarish, S. P.; Ghorai, P. K.; Ott, H.; Stalke, D.; Mandal, S.
K.; Roesky, H. W. Angew. Chem., Int. Ed. 2011, 50, 3968.

Nguyen, T. O.; Man, B. Y. W.; Hodgson, R.; Messerle, B. A. Aust. J. Chem. 2011, 64, 741.

Royzen, M.; Taylor, M. T.; DeAngelis, A.; Fox, J. M. Chem. Sci. 2011, 2, 2162.

Seo, H.; Snead, D. R.; Abboud, K. A.; Hong, S. Organometallics 2011, 30, 5725.

Specht, Z. G.; Cortes-Llamas, S. A.; Tran, H. N.; van Niekerk, C. J.; Rancudo, K. T.; Golen, J. A;
Moore, C. E.; Rheingold, A. L.; Dwyer, T. J.; Grotjahn, D. B. Chem.—Eur. J. 2011, 17, 6606.
Wang, X.; Chen, Z.; Sun, X.-L.; Tang, Y.; Xie, Z. Org. Lett. 2011, 13, 4758.

Wehmschulte, R. J.; Wojtas, L. Inorg. Chem. 2011, 50, 11300.

Chang, M.-Y.; Wu, M.-H.; Chen, Y.-L. Tetrahedron Lett. 2012, 53, 4156.

Hayes, C. E.; Platel, R. H.; Schafer, L. L.; Leznoff, D. B. Organometallics 2012, 31, 6732.

Helgert, T. R.; Hollis, T. K.; Valente, E. J. Organometallics 2012, 31, 3002.

Henderson, L.; Knight, D. W.; Williams, A. C. Synlett 2012, 23, 1667.

Hua, C.; Vuong, K. Q.; Bhadbhade, M.; Messerle, B. A. Organometallics 2012, 31, 1790.

Jaspers, D.; Saak, W.; Doye, S. Synletr 2012, 23, 2098.

Kashiwame, Y.; Kuwata, S.; Ikariya, T. Organometallics 2012, 31, 8444.

Khandelwal, M.; Wehmschulte, R. J. J. Organomet. Chem. 2012, 696, 4179.

Liu, G.-Q.; Li, W.; Wang, Y.-M.; Ding, Z.-Y.; Li, Y.-M. Tetrahedron Lett. 2012, 53, 4393.

Mathia, F.; Szolcsanyi, P. Org. Biomol. Chem. 2012, 10, 2830.

Mukherjee, A.; Sen, T. K.; Ghorai, P. K.; Samuel, P. P.; Schulzke, C.; Mandal, S. K. Chem.—Eur. J.
2012, 18, 10530.

Nagle, A.; Wu, T.; Kuhen, K.; Gagaring, K.; Borboa, R.; Francek, C.; Chen, Z.; Plouffe, D.; Lin, X.;
Caldwell, C.; Ek, J.; Skolnik, S.; Liu, F.; Wang, J.; Chang, J.; Li, C.; Liu, B.; Hollenbeck, T.; Tuntland,
T.; Isbell, J.; Chuan, T.; Alper, P. B.; Fischli, C.; Brun, R.; Lakshminarayana, S. B.; Rottmann, M.;
Diagana, T. T.; Winzeler, E. A.; Glynne, R.; Tully, D. C.; Chatterjee, A. K. J. Med. Chem. 2012, 55,
4244,

Nixon, T. D.; Ward, B. D. Chem. Commun. 2012, 48, 11790.

Otero, A.; Lara-Sanchez, A.; Ndjera, C.; Fernandez-Baeza, J.; Marquez-Segovia, I.; Castro-Osma, J.
A.; Martinez, J.; Sanchez-Barba, L. F.; Rodriguez, A. M. Organometallics 2012, 31, 2244.

Smith, A. R.; Lovick, H. M.; Livinghouse, T. Tetrahedron Lett. 2012, 53, 6358.

Trambitas, A. G.; Melcher, D.; Hartenstein, L.; Roesky, P. W.; Daniliuc, C.; Jones, P. G.; Tamm, M.
Inorg. Chem. 2012, 51, 6753.

Zhang, R.; Xu, Q.; Mei, L.-y.; Li, S.-k.; Shi, M. Tetrahedron 2012, 68, 3172.

Brahms, C.; Tholen, P.; Saak, W.; Doye, S. Eur. J. Org. Chem. 2013, 7583.

Chong, E.; Qayyum, S.; Schafer, L. L.; Kempe, R. Organometallics 2013, 32, 1858.

Chong, E.; Schafer, L. L. Org. Lett. 2013, 15, 6002.

Hillesheim, N.; Sundermeyer, J. Intl. Patent WO 2013/017280A1 (2013).

Liu, B.; Roisnel, T.; Carpentier, J.-F.; Sarazin, Y. Chem.—Eur. J. 2013, 19, 2784.

&



672

673
674

675
676
677
678

679
680
681
682

683
684
685
686
687

688
689

690
691
692
693
694
695

696

590
630

648
653
663

666
681
683
689

696
697
698
699
700
701

702

&

HYDROAMINATION OF ALKENES 551

Luconi, L.; Klosin, J.; Smith, A. J.; Germain, S.; Schulz, E.; Hannedouche, J.; Giambastiani, G.
Dalton Trans. 2013, 42, 16056.

Luconi, L.; Rossin, A.; Motta, A.; Tuci, G.; Giambastiani, G. Chem.—Eur. J. 2013, 19, 4906.
Luconi, L.; Rossin, A.; Tuci, G.; Germain, S.; Schulz, E.; Hannedouche, J.; Giambastiani, G. Chem-
CatChem 2013, 5, 1142.

McGhee, A.; Cochran, B. M.; Stenmark, T. A.; Michael, F. E. Chem. Commun. 2013, 49, 6300.
Mukherjee, A.; Sen, T. K.; Ghorai, P. K.; Mandal, S. K. Organometallics 2013, 32, 7213.
Mukherjee, A.; Sen, T. K.; Mandal, S. K.; Maity, B.; Koley, D. RSC Adv. 2013, 3, 1255.

Payne, P. R.; Thomson, R. K.; Medeiros, D. M.; Wan, G.; Schafer, L. L. Dalton Trans. 2013, 42,
15670.

Singh, S. K.; Yadav, M.; Behrens, S.; Roesky, P. W. Dalton Trans. 2013, 42, 10404.

Specht, Z. G.; Grotjahn, D. B.; Moore, C. E.; Rheingold, A. L. Organometallics 2013, 32, 6400.
Arrowsmith, M.; Hill, M. S.; Kociok-Koéhn, G. Organometallics 2014, 33, 206.

Bernoud, E.; Oulie, P.; Guillot, R.; Mellah, M.; Hannedouche, J. Angew. Chem., Int. Ed. 2014, 53,
4930.

Chai, Z.; Hua, D.; Li, K.; Zhou, S.; Chu, J.; Yang, G. J. Organomet. Chem. 2014, 768, 136.

Clark, W. D.; Cho, J.; Valle, H. U.; Hollis, T. K.; Valente, E. J. J. Organomet. Chem. 2014, 751, 534.
Han, J.; Shimizu, N.; Lu, Z.; Amii, H.; Hammond, G. B.; Xu, B. Org. Lett. 2014, 16, 3500.

Liu, G.-Q.; Cui, B.; Sun, H.; Li, Y.-M. Tetrahedron 2014, 70, 5696.

Lyubov, D. M.; Luconi, L.; Rossin, A.; Tuci, G.; Cherkasov, A. V.; Fukin, G. K.; Giambastiani, G.;
Trifonov, A. A. Chem.—Eur. J. 2014, 20, 3487.

Michon, C.; Abadie, M.-A.; Medina, F.; Agbossou-Niedercorn, F. Catal. Today 2014, 235, 2.
Shigehisa, H.; Koseki, N.; Shimizu, N.; Fujisawa, M.; Niitsu, M.; Hiroya, K. J. Am. Chem. Soc. 2014,
136, 13534.

Wang, Y.-M.; Li, T.-T.; Liu, G.-Q.; Zhang, L.; Duan, L.; Li, L.; Li, Y.-M. RSC Adv. 2014, 4, 9517.
Chilleck, M. A.; Hartenstein, L.; Braun, T.; Roesky, P. W.; Braun, B. Chem.—Eur. J. 2015, 21, 2594.
Lauzon, J. M. P;; Schafer, L. L. Z. Anorg. Allg. Chem. 2015, 641, 128.

Leger, P. R.; Murphy, R. A.; Pushkarskaya, E.; Sarpong, R. Chem.—Eur. J. 2015, 21, 4377.
Penafiel, J.; Maron, L.; Harder, S. Angew. Chem., Int. Ed. 2015, 54, 201.

Romero, N.; Rosca, S.-C.; Sarazin, Y.; Carpentier, J.-F.; Vendier, L.; Mallet-Ladeira, S.; Dinoi, C.;
Etienne, M. Chem.—Eur. J. 2015, 21, 4115.

Zhang, X.; Tobisch, S.; Hultzsch, K. C. Chem.—Eur. J. 2015, 7841.

Supplemental References for Table 2B

Nguyen, T. M.; Nicewicz, D. A. J. Am. Chem. Soc. 2013, 135, 9588.

Arrowsmith, M.; Crimmin, M. R.; Barrett, A. G. M.; Hill, M. S.; Kociok-K&hn, G.; Procopiou, P. A.
Organometallics 2011, 30, 1493.

Wang, X.; Chen, Z.; Sun, X.-L.; Tang, Y.; Xie, Z. Org. Lett. 2011, 13, 4758.

Henderson, L.; Knight, D. W.; Williams, A. C. Synlett 2012, 23, 1667.

Otero, A.; Lara-Sanchez, A.; Ndjera, C.; Fernandez-Baeza, J.; Marquez-Segovia, I.; Castro-Osma, J.
A.; Martinez, J.; Sanchez-Barba, L. F.; Rodriguez, A. M. Organometallics 2012, 31, 2244.

Zhang, R.; Xu, Q.; Mei, L.-y.; Li, S.-k.; Shi, M. Tetrahedron 2012, 68, 3172.

Arrowsmith, M.; Hill, M. S.; Kociok-Koéhn, G. Organometallics 2014, 33, 206.

Chai, Z.; Hua, D.; Li, K.; Zhou, S.; Chu, J.; Yang, G. J. Organomet. Chem. 2014, 768, 136.
Shigehisa, H.; Koseki, N.; Shimizu, N.; Fujisawa, M.; Niitsu, M.; Hiroya, K. J. Am. Chem. Soc. 2014,
136, 13534,

Zhang, X.; Tobisch, S.; Hultzsch, K. C. Chem.—Eur. J. 2015, 7841.

Henderson, L.; Knight, D. W.; Williams, A. C. Tetrahedron Lett. 2012, 53, 4657.

Liang, Z.; Ju, L.; Xie, Y.; Huang, L.; Zhang, Y. Chem.—Eur. J. 2012, 18, 15816.

Pouilhes, A.; Baltaze, J.-P.; Kouklovsky, C. Synlett 2013, 24, 1805.

Musacchio, A. J.; Nguyen, L. Q.; Beard, G. H.; Knowles, R. R. J. Am. Chem. Soc. 2014, 136, 12217.
Wang, T.; Shi, S.; Pflaesterer, D.; Rettenmeier, E.; Rudolph, M.; Rominger, F.; Hashmi, A. S. K.
Chem.—Eur. J. 2014, 20, 292.

Supplemental References for Table 2C

Kamisaki, H.; Nanjo, T.; Tsukano, C.; Takemoto, Y. Chem.—Eur. J. 2011, 17, 626.

&



552

703

704
705
706

682

707
708
709
710
711

712
713
714

715

716
717

563
588
718

563

563
588

472

567
601
688
718
719

&

ORGANIC REACTIONS

Kothandaraman, P.; Huang, C.-H.; Susanti, D.; Rao, W.-D.; Chan, P. W.-H. Chem.—Eur. J. 2011, 17,
10081.

Ramachary, D. B.; Narayana, V. V. Eur. J. Org. Chem. 2011, 3514.

Pierson, J. M.; Ingalls, E. L.; Vo, R. D.; Michael, F. E. Angew. Chem., Int. Ed. 2013, 52, 13311.
Rousseau, G.; Lebeuf, R.; Schenk, K.; Castet, F.; Robert, F.; Landais, Y. Chem.—Eur. J. 2014, 20,
14771.

Supplemental References for Table 2D

Bernoud, E.; Oulie, P.; Guillot, R.; Mellah, M.; Hannedouche, J. Angew. Chem., Int. Ed. 2014, 53,
4930.

Broggini, G.; Borsini, E.; Fasana, A.; Poli, G.; Liron, E. Eur. J. Org. Chem. 2012, 3617.
Higginbotham, M. C. M.; Bebbington, M. W. P. Chem. Commun. 2012, 48, 7565.

Jung, M. S.; Kim, W. S.; Shin, Y. H.; Jin, H. J.; Kim, Y. S.; Kang, E. J. Org. Lett. 2012, 14, 6262.
Duris, A.; Barber, D. M.; Sanganee, H. J.; Dixon, D. J. Chem. Commun. 2013, 49, 2777.
Pflaesterer, D.; Dolbundalchok, P.; Rafique, S.; Rudolph, M.; Rominger, F.; Hashmi, A. S. K. Adv.
Synth. Catal. 2013, 355, 1383.

Barber, D. M.; Duris, A.; Thompson, A. L.; Sanganee, H. J.; Dixon, D. J. ACS Catal. 2014, 4, 634.
Gonzalez, J. R.; Soderquist, J. A. Org. Lett. 2014, 16, 3840.

Broggini, G.; Poli, G.; Beccalli, E. M.; Brusa, F.; Gazzola, S.; Oble, J. Adv. Synth. Catal. 2015, 357,
677.

Higginbotham, M. C. M.; Kennedy, L.; Lindsay, A. G.; Troester, A.; Bebbington, M. W. P. Tetrahe-
dron 2015, 71, 727.

Supplemental References for Table 2E

Wu, L.; Shi, M. Chem.—Eur. J. 2011, 17, 13160.
Zhang, D.-H.; Du, K.; Shi, M. Org. Biomol. Chem. 2012, 10, 3763.

Supplemental References for Table 3A

Pan, S.; Endo, K.; Shibata, T. Org. Lett. 2012, 14, 780.
Sevov, C. S.; Zhou, J.; Hartwig, J. F. J. Am. Chem. Soc. 2012, 134, 11960.
Reznichenko, A. L.; Hultzsch, K. C. Organometallics 2013, 32, 1394.

Supplemental References for Table 3B

Pan, S.; Endo, K.; Shibata, T. Org. Lett. 2012, 14, 780.

Supplemental References for Table 3E

Pan, S.; Endo, K.; Shibata, T. Org. Lett. 2012, 14, 780.
Sevov, C. S.; Zhou, J.; Hartwig, J. F. J. Am. Chem. Soc. 2012, 134, 11960.

Supplemental References for Table 4A

Queffelec, C.; Boeda, F.; Pouilhes, A.; Meddour, A.; Kouklovsky, C.; Hannedouche, J.; Collin, J.;
Schulz, E. ChemCatChem 2011, 3, 122.

Wang, Q.; Zhang, F.; Song, H.; Zi, G. J. Organomet. Chem. 2011, 696, 2186.

Zhang, X.; Emge, T. J.; Hultzsch, K. C. Angew. Chem., Int. Ed. 2012, 51, 394.

Michon, C.; Abadie, M.-A.; Medina, F.; Agbossou-Niedercorn, F. Catal. Today 2014, 235, 2.
Reznichenko, A. L.; Hultzsch, K. C. Organometallics 2013, 32, 1394.

Benndorf, P.; Jenter, J.; Zielke, L.; Roesky, P. W. Chem. Commun. 2011, 47, 2574.

&



720

721
722
723
724
725

726
727
728
729

730
731
732
733
734
735

736
737

738
739

740

741
742

743
744
745
746
747
748

601
720

721
736
741
743
746
749

750

751

752

&

HYDROAMINATION OF ALKENES 553

Chapurina, Y.; Ibrahim, H.; Guillot, R.; Kolodziej, E.; Collin, J.; Trifonov, A.; Schulz, E.;
Hannedouche, J. J. Org. Chem. 2011, 76, 10163.

Deschamp, J.; Collin, J.; Hannedouche, J.; Schulz, E. Eur. J. Org. Chem. 2011, 3329.

Lovick, H. M.; An, D.-K.; Livinghouse, T. S. Dalton Trans. 2011, 40, 7697.

Manna, K.; Kruse, M. L.; Sadow, A. D. ACS Catal. 2011, 1, 1637.

Payne, P. R.; Bexrud, J. A.; Leitch, D. C.; Schafer, L. L. Can. J. Chem. 2011, 89, 1222.
Reznichenko, A. L.; Emge, T. J.; Audorsch, S.; Klauber, E. G.; Hultzsch, K. C.; Schmidt, B.
Organometallics 2011, 30, 921.

Wixey, J. S.; Ward, B. D. Chem. Commun. 2011, 47, 5449.

Wixey, J. S.; Ward, B. D. Dalton Trans. 2011, 40, 7693.

Zhang, F.; Song, H.; Zi, G. Dalton Trans. 2011, 40, 1547.

Benndorf, P.; Kratsch, J.; Hartenstein, L.; Preuss, C. M.; Roesky, P. W. Chem.—Eur. J. 2012, 18,
14454.

Kojima, M.; Mikami, K. Synlett 2012, 23, 57.

Turnpenny, B. W.; Hyman, K. L.; Chemler, S. R. Organometallics 2012, 31, 7819.

Zhang, Y.; Yao, W.; Li, H.; Mu, Y. Organometallics 2012, 31, 4670.

Bennett, S. D.; Pope, S. J. A.; Ward, B. D. Chem. Commun. 2013, 49, 6072.

Brunner, T. S.; Hartenstein, L.; Roesky, P. W. J. Organomet. Chem. 2013, 730, 32.

Chapurina, Y.; Guillot, R.; Lyubov, D.; Trifonov, A.; Hannedouche, J.; Schulz, E. Dalton Trans. 2013,
42,507.

Jiang, T.; Huynh, K.; Livinghouse, T. Synlett 2013, 24, 193.

Manna, K.; Everett, W. C.; Schoendorff, G.; Ellern, A.; Windus, T. L.; Sadow, A. D. J. Am. Chem.
Soc. 2013, 135, 7235.

Sun, Y.-W.; Xu, Q.; Shi, M. Beilstein J. Org. Chem. 2013, 9, 2224.

Abadie, M.-A.; Trivelli, X.; Medina, F.; Capet, F.; Roussel, P.; Agbossou-Niedercorn, F.; Michon, C.
ChemCatChem 2014, 6, 2235.

Bennett, S. D.; Core, B. A.; Blake, M. P.; Pope, S. J. A.; Mountford, P.; Ward, B. D. Dalton Trans.
2014, 43, 5871.

Chai, Z.; Hua, D.; Li, K.; Chu, J.; Yang, G. Chem. Commun. 2014, 50, 177.

Hussein, L.; Purkait, N.; Biyikal, M.; Tausch, E.; Roesky, P. W.; Blechert, S. Chem. Commun. 2014,
50, 3862.

Huynh, K.; Livinghouse, T.; Lovick, H. M. Synlett 2014, 25, 1721.

Lee, S. D.; Timmerman, J. C.; Widenhoefer, R. A. Adv. Synth. Catal. 2014, 356, 3187.

Yonson, N.; Yim, J. C. H.; Schafer, L. L. Inorg. Chim. Acta 2014, 422, 14.

Huynh, K.; Anderson, B. K.; Livinghouse, T. Tetrahedron Lett. 2015, 3658.

Manna, K.; Eedugurala, N.; Sadow, A. D. J. Am. Chem. Soc. 2015, 137, 425.

Zhou, X.; Wei, B.; Sun, X.-L.; Tang, Y.; Xie, Z. Chem. Commun. 2015, 51, 5751.

Supplemental References for Table 4B

Zhang, X.; Emge, T. J.; Hultzsch, K. C. Angew. Chem., Int. Ed. 2012, 51, 394.

Chapurina, Y.; Ibrahim, H.; Guillot, R.; Kolodziej, E.; Collin, J.; Trifonov, A.; Schulz, E.;
Hannedouche, J. J. Org. Chem. 2011, 76, 10163.

Deschamp, J.; Collin, J.; Hannedouche, J.; Schulz, E. Eur. J. Org. Chem. 2011, 3329.

Jiang, T.; Huynh, K.; Livinghouse, T. Synlert 2013, 24, 193.

Chai, Z.; Hua, D.; Li, K.; Chu, J.; Yang, G. Chem. Commun. 2014, 50, 177.

Huynh, K.; Livinghouse, T.; Lovick, H. M. Synlett 2014, 25, 1721.

Huynh, K.; Anderson, B. K.; Livinghouse, T. Tetrahedron Lett. 2015, 3658.

Hauer, B.; Schneider, N.; Drew, D.; Ditrich, K.; Turner, N.; Nestl, B. M. Intl. Patent WO
2011/012632A2 (2011).

Ogata, T.; Kimachi, T.; Yamada, K.-i.; Yamamoto, Y.; Tomioka, K. Heterocycles 2012, 86, 469.

Supplemental References for Table 4C

Aillaud, I.; Olier, C.; Chapurina, Y.; Collin, J.; Schulz, E.; Guillot, R.; Hannedouche, J.; Trifonov, A.
Organometallics 2011, 30, 3378.
Kanno, O.; Kuriyama, W.; Wang, Z. J.; Toste, E. D. Angew. Chem., Int. Ed. 2011, 50, 9919.

&



554

753
754

753
755

756
757
758
759

760
761

&

ORGANIC REACTIONS

Shapiro, N. D.; Rauniyar, V.; Hamilton, G. L.; Wu, J.; Toste, F. D. Nature 2011, 470, 245.
Yang, Z.; Xia, C.; Liu, D.; Liu, Y.; Sugiya, M.; Imamoto, T.; Zhang, W. Org. Biomol. Chem. 2015,
13,2694,

Supplemental References for Table 4D

Shapiro, N. D.; Rauniyar, V.; Hamilton, G. L.; Wu, J.; Toste, F. D. Nature 2011, 470, 245.

Hansen, M. C.; Heusser, C. A.; Narayan, T. C.; Fong, K. E.; Hara, N.; Kohn, A. W.; Venning, A. R.;
Rheingold, A. L.; Johnson, A. R. Organometallics 2011, 30, 4616.

Kim, J.-H.; Park, S.-W.; Park, S.-R.; Lee, S.-Y.; Kang, E.-J. Chem.—Asian J. 2011, 6, 1982.

Liu, L.-J.; Wang, F.; Wang, W.; Zhao, M.-X.; Shi, M. Beilstein J. Org. Chem. 2011, 7, 555.
Rodriguez, L.-1.; Roth, T.; Lloret Fillol, J.; Wadepohl, H.; Gade, L. H. Chem.—Eur. J. 2012, 18, 3721.
Teller, H.; Corbet, M.; Mantilli, L.; Gopakumar, G.; Goddard, R.; Thiel, W.; Fiirstner, A. J. Am.
Chem. Soc. 2012, 134, 15331.

Michon, C.; Medina, F.; Abadie, M.-A.; Agbossou-Niedercorn, F. Organometallics 2013, 32, 5589.
Roth, T.; Wadepohl, H.; Wright, D. S.; Gade, L. H. Chem.—Eur. J. 2013, 19, 13823.



