CHAPTER 1
PREPARATION OF ALKYNES

SECTION 1: ALKYNES FROM ALKYNES

10% Zn{OTf), , 1.5 TMSOTS

1.5NEt;, DCM, 23°C,, i2h -
= > \ / === SiMe,

quant
Rahaim, Ir., R.J.; Shaw, J.T. .S Org. Chem. 2008, 73, 2912.

PhCl, 2% PACIy(PPhs), , DMF
Ph—=—z -

- Ph—=—=—"Ph 90%
4% Pt-Bu,y 10% DBU , 150°C
microwaves , Cs,C0O5 , 10 min

Huang, H,; Liu, H.; Jiang, H.; Chen, K. J. Qrg, Chem. 2008, 73, 6037,

1. Phl, 5% Pd,dba, , 10% dppf

6 TBAF ,NMP , 1t , 12h
=== CO,H > Ph

2. B“O— ,90°C , 12h \_/ 86%

Moon, 1.; Jeong, M.; Nam, H.; Ju, I.; Moon, J.H.; Jung, H-M.; Lee, S. Org. Lert. 2008, 10, 945,

OTf P :—O— OMe O
.
10% Cul , 10% dppe , MeCN o
T™MS 60°C , CsF, 2K,C04, 12h 70%
OMe

Xie, C.; Liu, L.; Zhang, Y.; Xu, P. Org. Lett. 2008, 10, 2393.

PhE, 0.1 Fe,05, 0.1 Culacac),
Ph—— = Ph—=="os—-Ph
0.2 TMEDA , Cs,CO, , DMF ]
135°C , 16h 92%

Huang, H.; Jiang, H.; Chen, K.; Liu, H. J Org. Chem. 2008, 73, 5061.
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Ph . KsCO;  DMF | 1d, 120°C q
—— Ph
1% Culacac), , 30% 1,3-diphenyl-1,3- propanedmne 959,
[

Monnier, F.; Turtaut, F.; Duroure, L.; Taillefer, M. Org. Lert. 2008, 10, 3203.

Ph
==—Ph | cat. PACl,(MeCN), %
0,
cat. X-Phos , PTS/H,0 , Cs,CO; . 20h 9%

Lipshutz, B.H,; Chung, D.W; Rich, B. Org. Lett. 2008, 10, 3793,

Phl , cat. Pd{(OAc), , 75°C
Ph =S ( 2 - Ph~—=——=—Ph 86%
PPhy , NEt,, [C4PY]BF,, 1t

de Lima, P.G.; Antunes, O.A.C. Tefrahedron Letr. 2008, 49, 2306.

Phl, 2% PdCl4(PPh;), , 90 min .
Ph - Ph ———==——Ph 99%
sec-BuNH,, H,0 , 25°C
Komdaromi, A.; Tolnai, G.L.; Novik, Z. Tetrahedron Letr. 2008, 49, 7204,

Phl, 1.5 Cp*Li, THF
_— C6H|3 - Ph "‘—‘—‘—":'—CE,HH 820/0
7.5% Pd(OAc), , reflux , th
Uemura, M.; Yorimitsu, H.; Oshima, K. Tetrahedron 2008, 64, 1829,

==—Ph | Pd/C . Ar, 80°C , 0.5h
Ac I - Ac == Ph
50% i-PrOH . Na;PO,12 4,0 90%

Mori, 5.; Yanase, T.; Aoyagi, S.; Monguchi, Y.; Maegawa, T.; Sajiki, H. Chemistry: European
J. 2008, 14, 6994,

g=--pPh , 5%Cu(TMHD}, , 20 atm CO
Phl - Ph

3 NE4 , toluene , 90°C , 14g 80%
Tambade, P.J.; Patil, Y.P.; Nandurkar, N.S.; Bhanage, B.M. Synlelr 2008, 886.

Ph

Phl, Au nanoparticles/8iO,

o DMF , K,CO i lh= Pl oh
, KoCO5 , microwaves , 87%

de Sonza, R.O.M.A_; Bittar, M.S.; Mendes, [..V.P.; da Silva, C.M.F.; da Silva, V.T.; Antunes,
O.A.C. Synlett 2008, 1777,
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C*—Q—M , 10% CuCt, 1d
Ph-—===— TMS =  Ph—= Ac
10% Pd(OAc), , DF , 10% DIOP , 120°C
62%

Nishihara, Y.: Inoue, E.; Okada, Y.; Takagi, K. Synletr 2008, 3041.

&==-Ph , 2% Pd(OAc), , CsOH
MeQ Br » MeO == Ph
2% DTBPPS H,0-MeCN , 23°C 8§7%

DTBPPS = 3-(di-tert-butylphosphonium)propane
Brown, W.8.; Boykin, D*A.D.; Sonnier, Jr., M.Q.; Clark, W.D.; Brown, F.V.; Shaughnessy,
K.H. Svnthesis 2008, 1965,

Ph21+ Cl- , cat. PdC12
—=———Ph - Ph === Phy 82%
Agl, NEt;, MeCN , 15 min

Zhu, M.; Zhou, Z.; Chen, R. Synthesis 2008, 2680.

Phl | cat. Cub/hydroxyquinoline

Wu, M.; Mao, J.; Guo, J.; 1i, S. Eur. J. Org. Chem. 2008, 4050,

PhI, 1% Aul , 1% dppf

Ph ——= - Ph——=——=-uPh 9904,
K,C0O; , toluene , 130°C, 1d

Li, P.; Wang, L.; Wang, M.; You, F. Eur. J. Org. Chem. 2008, 5946.

< > Ph—== (4,0, PPh,, 20h
O;N I = ON === ph
TBAB . K;CO;, 135-140°C
93%
Tang, B.-X.; Wang, F; Li, J.-H.; Xie, Y.-X_; Zhang, M.-B. J. Org. Chem. 2007, 72, 6294,

Ph
F
== —NO, ,NaHMDS 7
. } 80%
No,  THF.60°C.1n
NO,

DeRoy, P.L.; Surprenant, S.; Bertrand-Laperle, M.; Yoakim, C. Org. Lett. 2007, 9, 2741,

PhBr, cat. PdCl,/PPh;
Ph——= Ph
pyrrolidine , H,O
Guan, J.T.; Weng, T.Q.; Yu, G.-A.; Liu, 8.H. Tetrahedron Letr. 2007, 48, 7129.

Yy

Ph 939

I
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Phl, piperidine , 2h , 1t

CH|y———= - C¢H3—=—=—=—"h 98%
cat. MCM-41-2Pd(0)

Cai, M.; Sha, J.; Xu, Q. Tetrahedron 2007, 63, 4642.

Phl, 10% Cul , microwaves
Ph = - Ph——=———Fh 70%
HO-PEGsSG"OMC N K2CO3

Colacino, E.; Daich, L.; Martinez, J.; Lamaty, F. Synleit 2007, 1279,

PhBr , cat. Pd(O#-Pr),/pyridine ligand
Ph——== = Ph——= Ph
pertluoredecalin , toluene , 80°C , 4h 929,

Yi, W.-B.; Cai, C.; Wang, X. Eur. J. Org. Chem. 2007, 3445.

PhB({OH), , cat. palladacycle, KOAc
Ag,O,.DCM ,it, 1d

88%
Yang, F., Ww, Y. Eur. J. Org. Chem. 2007, 3476,
|
=== pp, 10% Cul 20% PPh, -
TBAB , K,CO4, H,0, 20 min \ /
98%
Chen, G.; Zbhu, X.; Cai, J.; Wan, Y. Synth. Commun. 2007, 37, 1355.
Ph
|
==—Ph  piperidine , 10% PPh,, 2h %
5% Pd(OAc), , Bu,NBr , THF/H,0 , rt
OMe
OMe
8t%
Ren, T.; Zhang, Y.; Zhu, W.; Zhou, ). Synth. Contmun. 2007, 37, 3279,
CSHITZHC] , cat Pd(dbab
Ph——=——5nBu;, - Ph——=——="C;H;;
decyl-Cl, THF
91%

Zhao, Y.; Wang, H.; Hou, X.; Hu, Y.; Lei, A.; Zhang, H; Zhu, L. /. 4m. Chem. Soc. 2006, 128,
15048,
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Cgfli;—== , TBAF, 80°C _
MeO Br » MeO ——— CSH”
3% PACI,(PPh,), , 25h

98%
Liang, Y.; Xie, Y.-X.; Li, J.-H. /. Org. Chem. 2006, 71, 379.

/ N\

PhCI, Cs,CO; , DMSO / N\ o

cat. Pdsz(Pcy@)g
sealed tube , 12h, 150°C 7%

Yi, C.; Hua, R. J. Org. Chem. 2006, 71, 2535,

Il

, DMF/DME
====Celi3 1.4 0s,0,, 16h
Br - —— CﬁHl 3
2.5% [(p-allyhyPdCl], , 60°C
5% IBiox8HOTS, 10% CUL 70%

Altenhoff, G.; Witz 5.; Glorius, F. Tetrahedron Lett. 2006, 47, 2925,

Pht, 1.5% Pd/MgLa mixed oxide
Ph——=== - Ph-——z==== . P}
NEt;, DMF, 10h 90%
Cwik, A.; Hell, Z.; Figueras, F. Tetrahedron Leit. 2006, 47, 3023,

Phl , Agl, PPh,
Ph—=—= »  Ph—===—7ph
K,CO; , DMF , 100°C , 8h

Li, P.; Wang, L. Synlett 2006, 2261.

m==——Ph , 1% [Pd(ally])CI},/3PPhs]
—» MeO Z=—==—-Ph
bmim]BF, , 20h , lidi
fbmim]BF pyrrolidine 95%
MeQ

Hierso, J.C.; Picquet, M.; Cattey, H.; Meunier, P. Synlett 2006, 3003,

ph—i=zz  ,10% Cu{QAc),, 14h
» MeQ Ph
bis(imine) ligand , 20% TBAF , air, 130°C 869
1]
MeO

Deng, C.-L.; Xie, Y.-X.; Yin, D.-L.; Li, J.-H. Synthesis 2006, 3370.

I

[
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DME/dioxane 94%
NHC = N-heterocyciic carbene

CeHyy —==—B(0OMe)," Li* , CsF
= NC C(,H]g
cat. Pd,(dba)y/NHC ligand , 3h

Torres, G.H.; Choppin, S.; Colobert, F. Ewr. J. Org. Chem. 2006, 1450.

Cl
== KF,KIL130°C
DMF-H,0, 3% Pd/C , 2d
58%

Thathagar, M.B.; Rothenberg, G. Org. Biomol. Chem. 2006, 4, 111.

[
Bu—==  pyrrolidine, 1d
=  NC ——— Bu
1% PACY, , H,O , 1t

70%

Liang, B.; Dai, M.; Chen, J,; Yang, Z. J. Org. Chem. 2005, 70, 391.

NG-Pr),
_ Napn,
(j/ , cat., Pd(PPhy), , Cul N
TEA , MeCN - | §1%
/
N

Nakamura, H.; Onagi, S.; Kamakura, T. J. Org. Chem. 2005, 70, 2337,

TMSCI, Zn(OTf), , NEt,
Ph == - Ph ~m=—§iMe; =>09%
DCM , 30°C, 15h
Jiang, H.; Zhu, S. Tetrahedron Lett. 2005, 46, 517,

PhCl, cat. InCl;
Ph — - Ph == Ph 82%
PhH , reflux, 4h

Borah, H.N.; Prajapati, D.; Boruah, R.C. Synletr 2005, 2823.
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Br—Q , K,CO; , Cul, DMF
N

Ph——= -
cat. [Pd(C4H)CI],
tetradiphenylphosphinocyclopentane

Feuerstein, M.; Doucet, H.; Santeili, M. Tefrahedron Lett. 2008, 46, 1717,

I

OH
E——/— O;N

1% PA/C , 2 NagPO,* 12 Hy0
i-PrO , H,0 , 80°C, 2h 79%

|

HO

NO2
Zhang, G. Synlett 2005, 619,

PhI, 3% Pd(OAc), , 3 C5,CO;

Ph T »  Ph
6% DABCO, 12h , MeCN , 1t

Li, J.-H.; Zhang, X.-D.; Xie, Y -X. Synthesis 2005, 804.

Ph %1%

I

==—Ph | 3% Pd(OAc),, 1.2 Cs,CO,

™ > MeO === pj,
N 80%
6% \ »—NH; ,11, 8h ©
N
OMe HO

Li, J.-H.; Zhang, X.-D.; Xie, Y .-X. Eur. J. Org. Chem. 20035, 4256.

REVIEWS

“Alkyne Metathesis™ Fiirstner, A.; Davies, P.W. Chem. Commun. 2005, 2307.

SECTION 2: ALKYNES FROM ACID DERIVATIVES

BuS-SBu , 1% RhH(PPhs),, 1h
Etg,Si'—"—"""—"‘— a %% door - Et3SiTBlI
acetone, reflux, 3% dpp 0%

Arisawa, M.; Fujimoto, K.; Morinaka, S.; Yamaguchi, M. J. 4m. Chem. Soc. 2005, 127, 12226.
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SECTION 3: ALKYNES FROM ALCOHOLS AND THIOLS

QO,, fluorescent lamp , 0.1 CBr,-PPhy
PhCH,CH - PhCO,H

MeCN , 10h quant
Sugai, T.; Itoh, A. Tetrahedron Letr. 2007, 48, 9096,

Ph
OH  ByLi Ph

Ph—=—=—BCl, th » Ph—%—<

DCM Ph
Kabalka, G.W.; Yao, M.-L.; Borella, 8. Org. Lett. 2006, 8 879.

SECTION 4: ALKYNES FROM ALDEHYDES
NO ADDITIONAL EXAMPLES

SECTION 3: 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

Ph—==—BFK | 100°C
NC OTf = NC ==-—Ph
5% PAC1(dppf)*CH,ClL; , 15 min

i-PryNE1, microwaves , i-PrOH-H,( F1%
Kabalka, G.W.; Naravane, A.; Zhao, L.L. Tetrahedron Lett. 2007, 48, 7091.

SECTION 9: ALKYNES FROM ETHERS, EPOXIDES,
AND THIOETHERS

NO ADDITIONAL EXAMPLES
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SECTION 10: ALKYNES FROM HALIDES AND SULFONATES

OH

PhI , 5% (PPh;),PdCl, , 5% Cul
Ph—== =  Ph—===—Ph

DIPA , KOH, 1h

quant

Csékei, M.; Novék, Z.; Kotschy, A. Tetrahedron 2008, 64, 975.

cat. (i-Pr),NFPh, , 65°C
PhBr + CaC, - »  Ph—====—Ph 83%
K2CO3 , undried THF s 12h
Zhang, W.; Wu, H.; Liu, Z.; Zhong, P.; Zhang, L.; Huang, X.; Cheng, J. Chem. Commun. 2006,
4826.

BnBr , cat. Pd(DPEphos)Cl,

Ph —=—=—==——ZnBr Ph—=——==——Bn 98%

THF , 23°C, 8h
Qian, M.; Negishi, E.-i. Tetrahedron Lett. 2005, 46, 2927,

SECTION 11: ALKYNES FROM HYDRIDES

/ = Bt —===—a-Ph ,2KOAc / \

- N
SN // cat. PACL(PPhy), , toluene , heat / X
=== 51%

Seregin, 1.V.; Ryabova, V.; Gevorgyan, V. J Am. Chem. Soc. 2007, 129, 7742.

Ph

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

SECTION 12: ALKYNES FROM KETONES

0O

PClgsxPy , 210 sec
. o Ph 74%
microwaves , 110°C; then HCI

Me Ph
Ghaffarzadeh, M.; Bolourtchian, M.; Fard, Z.H.; Halvagar, M.R.; Mohsenzadeh, F, Synth,
Commun. 2006, 36, 1973,

SECTION 13: ALKYNES FROM NITRILES
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NO ADDITIONAL EXAMPLES

SECTION 14: ALKYNES FROM ALKENES

==—Si(i-Pr), .toluene,rt Me

Ph A
N\ / - === Si(i-Pr);
cat Ni(cod), , PBu,

ph” 96%

Shirakura, M.; Suginome, M. J. Am. Chem. Soc. 2008, 130, 54140,

MeO 1. PhB(OH), , cat. Pdydba, , H,0
Br Cs,C0O;y , dioxane , 65°C
- MeO ——— Ph
2. BuyNOH , 65°C | 1h
Br

56%

Chelucci, G.; Capitta, F.; Baldino, 8.; Pinn, G.A, Tetrahedron Lett. 2087, 48, 6514.

5 TBAF , DMF /\/////
> 93%
[u}
CoHye 60°C , 4h CoHig

Okutani, M.; Mori, Y. Tetrahedron Lett. 2007, 48, 6856,

Br

-Bu

\

Br
C r’d (PhCuBr)MgBr+LiBr

THF ,-70°C rt
t-Bu Ph 90% + §0% Ph-allene

Caporusso, A.M.; Zampieri, A.; Aronica, L.A.; Banti, D. J. Org. Chem. 2006, 71, 1902,

Me Me
O 10 PhC CH, 5-20% Cu{OAc),*H,0
10% chiral PENAP ligand , H,O . 0°C
0 © 10-40% Na (+)-ascorbate , 14h
Ph

Kndpfel, T.F.; Zarotti, P'.; Ichikawa, T.; Carreira, E.M. J. Am. Chem. Soc. 2005, 127, 9682,

Me Me

94% {95% ee)

SECTION 15: ALKYNES FROM MISCELLANEOUS COMPOUNDS

NO ADDITIONAL EXAMPLES
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SECTION 15A: PROTECTION OF ALKYNES

=\ cat. AgCOTS, DCM , MeOH-H,0 /—\—
BnO ===—SiMe; "~ BnO =

rt, 8h 95%
Orsini, A.; Vitérisi, A.; Bodlenner, A.; Weibel, J.-M.; Pale, P. Tetrahedron Lert. 2005, 46, 259,









