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Abstract: 1.1~Die, I-bropnoalkynes and aikynm co& be obtained in excellent yielak by homo~gation of 
jkncti~&~ thmtgh a md$d b4c Keit6dkty~~ 

Alkynes are useful and versatile in&mediates in organic synthesis.l One of the moat convenient access to 

alkynes is the one-carbon homologation originally developed by McKelvi& et OL and later extended by Corey 

and Fuchs.3 This procedure requires the formation of a l,ldibromoalkene by additian of dibmmomelbylene 

triphenylphosphomne to an aldehyde. The alkyne derivative is subsequently obtained from the 1,ldibromo 

ah==by treatment with n-butyl lithium. Although widely used, this pro&ure suffers from serious drawbacks 

when applied to highly functionnalized and/or sensitive ald&~ydes.~ Although altwnatke mutes have been 

developed,~ the aldehy&&Akyne homologation via l,l-dibromoalkenes is an interesting process, especially 

since l,l-dibromoalke.nes are useful in&mediate&~ In this communication, we present our modification of the 

McKelvie-Corey procedure allowing fm the preparation of 1 ,l dibromoalkenes and the CorrespDQding l-aurvnes 
from sensitive aldehydes (Scheme 1).7 

As mentioned by McKel& et uL, the actual reagent for dibmmooledhation is always contamkted by 

dibromotriphenylphosphine generated in situ. However this dibromophosphine is known to be a strong 

electrophile as well as a brominating age& and therefore the pnk&le source of kkeactions. For instance, in 

our hands 2,3-epoxyaMehydes decomposed when submitted to the CBr4-Pph3 mixtitu In siru reduction of 

dibromdriphenylphosphk by metalhc zinc prior to al&hy& addition3 also led to dccompoaition.~t We finally 

found that addition of a single equivalent of triethylamine prior to the addition of the CBr4-PI%3 mixture 
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Scheme 1 

suppressed side reactions12 and allowed us to prepare the expected epoxydibromoalkmes 2 in good yields 

(Table 1). 

The formation of alkynes from dibromoalkenes 2 can also be cumbersome. Par example, from the 

epoxides 2a-d, the reported pmcedu& consistently gave very low yields of the expect& products 4a-d Since 
#Mimi&ion then metal-halogen excbauge are the probable steps in the Mac KelxirCorey pnxedum and since 

rmnr elimination of halogen across a double bond is a favored ptocess, we looked for a more selective and 

milder base than nBuLi, NaHMDS proved to be the best choice, giving very cleanly and quantitatively the 
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bromoalkynel3 3 (Table 1). The bromine in 3 was then exchanged with 1 equivalent of nBuLi to the 

correqonding lithiated alkyne, which could be trapped by various electrophiks in high yields (Scheme 1). This 

two step sequence can also be performed in one pot. ln this case, however, a second equivalent of nBuLi is 

requiredroneubakethepiQtonoftheHMD6libemtedinSi~. 
Theoverallsequealcehasbeenappliedto various al&hydea with consistent nesults (Table 1) and high 

overall yields, especially on multigmm scale. Common protecting groups wean well tolerated. Even sensitive 

estergroups survivedtotheconditionsdesQibed~althoughthelowest yieldsufereobtainedinthiscase. 
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PG= SiMe+Bu 21 80% a PG = SiMe$Bu 3a 92% 
OPG SiPb.#Bu 2b 85% SiPb@u 3b %% 

SEM 2c 93% 
0 

SEM 3c 95% 

COR 2d 74% 
0 COR 3d 94% 

Br 
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Opci PG= SiPb@u 2e 96% OFG PG= SiPbtBu 3e 98% 

COR 21 91% COR 3f 98% 

R 

opG PG=SiPb@u 2g 96% FG= SiPbtBu 3g 98% 

COMe 2h 80% COMe 3h 86% 
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Typical procedure: To a solution of CBr4 (2 eq.) in 
-UPC a solution of PPh3 (2 eq.) in dry C&Cl2 (20 A!!& 

CI-I$Il2 (10 mummd) under argon, was added at 
mmol). An inten!&? yellow color developed which 

darkenedafkr15mnatthiste 
zrY”= 

Then, a x&ion of aldehyde (1 eq.) and NEk3 (1 eq.) in dry CH2Cl2 
(10 mIAnmo1) was ad&d at ARer warming up, addition of petroleum ether (1 to 2 vol.), filtration and 
solvent evapmation, the I,ldibromo&ene was ob&and purified by flash-c my. 

Toacold(-1000)solutionofl,ldihromc#&ene(1eq)inTHP(10mLlmmol)wasaddedaoommarclal 
. Jolu 

tionofNaHMDS(lMin’lIF, 1eq).After10mn,tbereactionwasqumchedbyadditi~ofa S&matedNH&Cl - 
solutiou. Ether extraction and solvent evapa&ion provickd the l-bmmo alkyne, which is plnified by FC. 
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