CHAPTER 1
PREPARATION OF ALKYNES

SECTION 1: ALKYNES FROM ALKYNES

Bu—===— BFK
Br CN - Bu = CN
9% PACl.{dppf+CHACl, , reflux 98%

35,005, H,0 ,THF |, 12 h
Molander, G.A ; Katona, B.W.; Machrouchi, F. J. Org. Chem . 2002, 67,8416,

HO
OH , 3% Pd/C
10% PPh; . 12 i-Pr,NH , retlux =
lacetamide-Hy
dimethylacetamide-H.O 94,

Novidk.Z.; Szabd, A Répasi. J.; Kotschy, A.J. Org. Chem. 2003, 68, 3327.

ac —Q ONf
== Ac —
2PMHS ,5CsF .4 h 96%

5% PAC1,(PPhy)y , NMP | 5% Cul]

PMHS = polyimethylhydrosiloxane)
Gallagher, W.P.; Maleczka Jr. R.E. J. Org. Chem. 2003, 68,6775,
Phl 2 TMSOK \DME .1t
2.5%: PdC1{PPh;), ,3h
CoH,—===—SiMe,0H » PACT(PPhs), CH —===—7Ph 04

Denmark, S.F . Tymonko, 8. A J. Ory. Chem. 2003,68,9151.

— ==—~h ,|bmim]|PF,

I P

\ / 5% PdCl,(PPh,), , 60°C
u fr

ee Sonogashira

i-ProNH ,2h
Fukuyama, T.; Shinmen, M, Nishitani, 5.; Sato, M.: Ryu, I. Org, Lett. 2002, 4, 1691,
0.02M , dark ,60°C . 18h

F
6% PACL,(PPhy); . 10% Cul
5 THS-CaCH , 6 DBU . 40% H,0 _
F F F 93%

Mio, M.J.; Kopel, L.C.; Braun, J.B .: Gadzikwa, T L.; Hull, K .L.; Brisbois, R.G.; Markworth, C.I.; Grieco
PA. Org. Len. 2002, 4.3199,




2 Compendium of Organic Synthetic Methods, Yol 12 Section 3

O O
0] o 5% Mo(CO), . PhCl \ /
2-flucrophencl .3 h

834%

reflux

\ /

Grela, K.: Ignatowska, J. Org. Lert. 2002, 4, 3747,

— Br@“ . Cul , MeCN

cat Pdclz(PPhs)z .TEA ,&h
H; + N, . reflux

Elangovan, A Wang, Y -H.: Ho, T.-L Org. Lett. 2003, 5, 1841.
0] 4]

==—PFPh  NaQH ,PEG -
I - === FPh
H,O . 170°C \ / 01%

Leadbeater, NE.; Marco, M T.; Tominack, B.J. Org. Lerr. 2003, 3, 3919,
Leadbeater, N.E.; Tominack, B.J. Tetrahedron Leit. 2003, 44,8653, -
Ph-C=C-H ., 10% P¢t-Bu); . 2.3%: [{aylyPdCl], 1%
Ph-Br - Ph-C=C-Ph
MeCN , it , 2 piperidine
Soheili. A .; Albaneze-Walker. J.; Murry, J.A; Dormer, P.G.; Hughes, D L. Org. Lert. 2003, 5. 4191,

- Et,N-TMS , 1.65 ZaCl, ~  Ph SiMe,
dioxane , 100°C , 1.5h

Andreev. A A Konshin, V.V.; Kemarov, N.V.; Rubin, M_; Brouwer, C.; Gevorgyan. V. Org. Letr. 2004, 6.
421,

Pd{OAc)./phosphine | Sh
Ph == -+ Br Oblc Ph — OMe
65°C , THF , K CO; \ /
copper and amine free

Cheng, I; Sun, Y.. Wang. F.; Guo, M.: Xu. J.-H.; Pan,Y.; Zhang, Z. J. Org. Chem. 2004, 69, 5428,

Ph-C=CH , 2% Pd(QAc), .1t
1.5 Buy;NOAc , DMF

95%

Ph
73% (28:72 E:Z)

Urgaonkar, S.; Yerkade, J.G. J. Org. Chem. 2004, 69,5752,
Ph Li BuBr , PPh,
Pdg(dba}:‘}

Yang,L.-M.; Huang, L.-F; Luh, T.-Y. Org, Lerr. 2004, 6. 1461,

i-ProNEt , H,O . 70°C
Pl + ph—=== - Ph—==—ph
cat PA(PPhy), . Cul

Bhattacharya, S.; Sengupta, 8. Tetrahedron Lett. 2004, 45 8733,

= Ph—=—"—Bu 88%

925
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1.0.05 InBr; | piperidine , 1t

>  Ph—===
2. , 5% PdCl,(PPhs), \ /
l e 95%
piperidine, rt

Sakai. N.: Annaka. X.: Konakahara, T. Org. Lett. 2004, 6,1527.
PhCeCH , Cul . K4CO, . 130°C

o) 0
cat [PA(C3H)C1],—2 F(Py(+-Bu){Pirr)
Bt Ph ——===es 94%

Hierso, J.-C.; Fihri, A . Amardeil, R.; Meunier, P.; Doucet. H.: Santelli, M.; Ivanov, V.V. Org. Lett. 2004, 6,
3473,

Phl, 2.5% Pd(dba)»CHCl; ,4.5b
CsHy— == AlMe, = CsH|
5% dppf , 20°C |, heptane/ DME
Wang, B; Benin, M.; Micouin, 1., Org. Lett. 2004, 6, 3481,

———F—F"FPh quant

MeO
MeO CF;

]0%@’ OH  iolucne , 30°C

\\ Mo carbene catalyst

e

83% with removal of

2-butyne

OMe
Zhang, W Kraft, 5.; Moore, ).8. 7. Am. Chem. Soc. 2004, 126,329,
PhB(OH)}, , 5% PACly{dppf) , DCM
CqHia — - CeH,3—=—="Fh S0%
2A5,0 5 K,C0, 1t
Zou, G Zhu, ) Tang, ), Tetrahedron Lert. 2003, 44,8709,

oy
i-Bu 1 - -Bu —— Oble
car Cul, Cs,CO, ,NMP

mictowaves , 4h T6T
He H.: Wu. Y.-I. Tetrahedron Lett. 2004, 45,3237,

0
Ph = —— K28
cat [Pd(C;H;Cly]s/tetraphosphine ligand Ph )
DMF ,K.CO; , 140°C

Feuerstein, M .: Doucet, H.: Santelli, M. Terrahedron Len, 2004, 45, 8443,
PhCl . ZnCl, . NaHO; , dioxane , 1d
Ph ] — - Ph————PFh
cat phosphinito Pd-pincer complex , 160°C
Eberhard, M R.: Wang, 7. ; Jensen, C.M. Chem. Commun. 2002, 818,

Q PhC=CH , toluene , 100°C , 4h Q
Cl N — Ph
Nas(PCl), , PBn(l-Ad},-HPr
IMN%

Kollhofer, A.; Pullmann, T.; Plenio, H. Angew. Chem. Int. Ed. 2003, 42, 1056.

649
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+-BuC=CH , Cs,CO5 . 70°C .Sh
-B = CN :
cat PaCl, f\/[e(,’ﬂ)m’blmlphosphmc - \ / 8%
Gelman. D.; Buchwald. 8., Angew. Chem. Int. Ed. 2003, 42,5993,

-1.,5 .
Ph Ph-1, 5% Cul ., doxane , piperidine . Ph

Q— NCH;PPha ) o .overnight

Gonthier, E.; Breinbaver. R. Syniert 2003, 999.

PhI . Cul-PPh; . microwuves
Ph === - - Ph — Ph Q1%
K,CO5 , DMF | t0 min

Wang J-X; Liu, Z.: Hu, Y .: Wei, B.: Kang, L. Svath. Compuin. 20602, 32, 1937,

2.5% PuPPhy), . PhI . DMF
O.N = B(0i-Pr); - 0N == —ph
5% Cul , DMF

Obh, CH.;Reddy. VR. Synfen 2004, 209].

Ph 994,

(CH:)QT’ -
4-CF-CH,OH

MolC O , toluene . 110°C H (CH2) 1y
42%

ellbach, B.; Gleitr, R.; Rominger, F. Synrhesis 2003, 2535,

GH,,—== ,Cul ,PPh+/KF-ALQ,
CeHyg
nanosize Ni powder , microwaves , no solvent 560
3]

Wang, M. Li, P; Wang, L. Synrh. Conunun. 2004, 34,2803,

Ph-l + HC«C-(CH.),CO.H potymer-supported Pd-phosphine complex Ph-Ca{-(Cl,1,CO,H
- - 3 CsOH |, water , copper-free ,60°C , 12 h T45%
Uozumi, Y.; Kobayashi, Y. Heterocveles 200359, 71,
1. BuLi
2. GaClIL,
Ph —_— B = - Ph — CH2C02Bn [sTy L

3.BEt; , 0, I~ C0:En
Usugi, S -i.; Yorimitsu, H.; Shinokubo, H.; Oshima, K. Bull. Chem. Soc. Jpn. 2002, 75, 2687,

SECTION 2: ALKYNES FROM ACID DERIVATIVES

o 1. BtCH,TMS

2. Tt,0 .
Ph—=——CH,, 7%
3.2 NaOH :

Ph ¢l 4. C<Hy Li
Katritzky, A R.; Abdcl-Fathah, A A A, Wang M. J. Org. Chem. 2002, 67, 7526.

L

SECTION 3: ALKYNES FROM ALCOHOLS AND THIOLS

NO ADDITIONAL EXAMPLES
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SECTION 4: ALKYNES FROM ALDEHYDES

o, oY
JPL
@
CHO N -
KQCO-_'! MeOH L, 4d 91%

Y

Barrett, A.GM.: Hopkins, B.T.; Love, A.C.: Tadeschi, L. Org. Lent. 2604. 6, 835,
o 0

OB 5 ITSNy  MeCh 89%
¢, Hy,CHO AL EGE TSNy MeCN e 9%
K,CO5 ,MeOH , rt

Roth. G.1.; Liepold. B.: Miller, §.G., Bestmann, H.J. Svathesis 2004, 59.

SECTION 5: ALKYNES FROM ALKYLS, METHYLENES
AND ARYLS

NO ADDITIONAL EXAMPLES

SECTION 6: ALKYNES FROM AMIDES

NO ADDITIONAL EXAMPLES

SECTION 7: ALKYNES FROM AMINES

NO ADDITIONAL EXAMPLES

SECTION 8: ALKYNES FROM ESTERS

NO ADDITIONAL EXAMPLES

SECTION 9: ALKYNES FROM ETHERS, EPOXIDES, AND
THIOETHERS

NO ADDITIONAL EXAMPLES
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SECTION 10: ALKYNES FROM HALIDES AND SULFONATES

9 NaAl(C=CSiMe;) , THF o
Br =SiMe, gy
S cat PACLy(PPhy), , 12 S 3%

Celman, Do Tsvelkhovsky., Do Molander, G A Blum, J. J. Org. Chem, 2002, 67,6287,

W e

1. BEt; . teluene e

™S 2. TBAF e

P o RE~
\q./ 3 o (0]

ol
~ i; > £ .
Me/ Me N ? 0O NG,

Sukeda, M. [chikawa, 5.0 Matsuda, AL Shuto. 8. 7. Org. Chem. 2003, 68, 3465.

0 O
0 O
= TMS |
Pd(PPh),Cl, ,Cul B = X B3%
= cal 12Cl; . Cu r
Br Br dioxane , NEt; . 0.5 h N
; TMS

Lee, J-H., Park. J.-5.: Cho, C-G. Org. Lefr 2002, 4,1171.

Ph Phl . 2% Cul . NEt, . 4h . Ph—===—Ph 1o yield
2.5% thioxodiphosphapropene

Liang, H.; Ito, 5. Yoshitugi, M. Org. Lert, 2004, 6,425,

!\ =—— CMe,0H . cat PACL(PPhy)- . cat Cul
PhI 2 Ehalibar i > Ph—=—=—"Ph 84%
i-Pr,NH
2, Phi ,KOH ., 110°C
Novdk, 7., Nemes, P Kotschy A, Org. Lest. 2004, 6,4917.
Cl

18-crown-6 | toluenc . 100°C , 42h
Abcle E.: Abele, R.; Arsenvan, P.; Kukevics, E. Terrahiedron Leir. 2003, 44,3911,

==—PFh  aqdioxane ,2? K,CO, / \ —_
i =—Pbh  quant
§% Ni(PPh;),Cly

Beletskaya. LP.; Latyshev, GV . Tyvetkov, AV Lukashev, N.V. Tetrahedron Lett. 2003, 44,5011,
PhC=CH , NEt; . DMF/H-G |, 80°C | 3h
PhBr Ph —_— Ph
cat |[PA(NH;)4] NaY zeolite guant

Diakovitch, L ; Roller, P. Tetrethedron Lett. 2004, 45, 1367

0 HCmCCHSOH . Cul . DMF |, 130°C 0\\ — ol
Br —
cat | Pd{CsH:)Cl],Tedicyp . K CO4 \ /

94%

Feaerstein, M ; Doucet, H.: Santelli, M. Terrahedron Lerr. 2004, 4%, 1603,

1. PhC=CH . Ni(activated powder) s Y,
[ - Ph =
2.Cul ,PPh,,i-PrOH ,KOH \ / G85

Wang L. Li. P Zhang. Y. Chem. Commun. 2004, 514,
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PhCmCH , K,CO, , 140°C
cat [Pd(C;45)Cl ], tetraporphine - quant
ligand

Feverstein, M . Berthiol, F.; Doucet, H.; Santelli. M. Org. Biomol. Chem. 2003, 1,2235.

Br
N PhC=CH . pyrrolidine . TBAB , 140°C
‘ Lz Pd-phosphinous acid catalyst , H,O | 20%
N

folf, C.; Lerebours, R. Org. Biomol. Chein. 2004, 2,2161.

I PhC=CH , Pd complex , NEt; . it , 30 min . Ph-C=C-Ph quant

copper free
Meéry. D : Heuzé. K.: Astruc, D. Chenr. Commrmun. 2003, 1934,

PhC=CH , piperidine . 120°C |
[ cat bis(imidazole)PACIMe | bmim PF() 42%

Park, S B; Alper H. Chem. Conunun. 2004, 1306,
OMe OMe

PhCCH , K,CO; . DMF | 100°C
. . > _ 82%
Cul . N, N-dimethylglycine , 36h =——Fh

Ma, D, Liu, F. Chem. Commun. 2004, 1934,

O
g

=

o]

@

@

Ph

Br
Ph—== _TBAB,H,0.15 min A
Na,COQ; . 175°C , microwaves - 234,

Appukkuthan, P Dchacn, W .o van der Eycken, E. Eur. J. Org. Chem. 2003,4713.

Ph—=——H ,6h
OMe » Ph — OMe
cat Pd/Cul ,0.5M NH; .t , THF \ / 96%
i

Mori, A.; Ahmed, M .S M, Sckiguchi. A ; Masui, K.; Koike, T. Chem. Lett. 2002, 37,756,

S

I

.

SECTION 11: ALKYNES FROM HYDRIDES

For examples of the reaction RC=CH — RC=C-C=CR!, see Section 300
(Alkyne-Alkyne).

NO ADDITIONAL EXAMPLES
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SECTION 12: ALKYNES FROM KETONES
NO ADDITIONAL EXAMPLES
SECTION 13: ALKYNES FROM NITRILES

L. ph —==— ZnBr .cat Ni(PMe;),Cl, . THF
PhCN - Ph———=—Ph T9%
reflux ,41h 2. aq Na citrate
Penney, J.M.; Miller J.A. Tetrahedron Ler. 2004, 45, 4989,

SECTION 14: ALKYNES FROM ALKENES

Ph CN BuiSn

\= L —— i /\/ Cl “--\__‘
= NC =
CN 5% Pd{PPh;), ., toluene 1t , 8h - \ TR

Jeanmohan, M.; Shanmugasundaram, M.; Cheng, C-H. /. Org. Chemn. 2004, 69, 4053,

SECTION 15: ALKYNES FROM MISCELLANEQUS COMPOUNDS

NO ADDITIONAL EXAMPLES
REVIEW;

“One Century of Aryne Chemistry”
Wenk, HH,; Winkler, M.; Sander, W. Angew. Chem. Int. Ed. 2603, 42 502.

SECTION 15A:  PROTECTION OF ALKYNES

NO ADDITIONAL EXAMPLES





