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Abstract: 1,1-Dibr ikenes, 1-br lkynes and alkynes could be obtained in excellent yields by homologation of
Sfunctionnalized aldehydes through a modified Mc Kelvie-Corey procedure.

Alkynes are useful and versatile intermediates in organic synthesis.! One of the most convenient access to
alkynes is the one-carbon homologation originally developed by McKelvie2 ef al. and later extended by Corey
and Fuchs.? This procedure requires the formation of a 1,1-dibromoalkene by addition of dibromomethylene
triphenylphosphorane to an aldehyde. The alkyne derivative is subsequently obtained from the I,1-dibromo
alkene by treatment with n-butyl lithium. Although widely used, this procedure suffers from serious drawbacks
when applied to highly functionnalized and/or sensitive aldehydes.4 Although alternative routes have been
developed,’ the aldehyde-to-alkyne homologation via 1,1-dibromoalkenes is an interesting process, especially
since 1,1-dibromoalkenes are useful intermediates.® In this communication, we present our modification of the
McKelvie-Corey procedure allowing for the preparation of 1,1-dibromoalkenes and the corresponding 1-alkynes
from sensitive aldehydes (Scheme 1).7

As mentioned by McKelvie2 et al, the actual reagent for dibromoolefination is always contaminated by
dibromotriphenylphosphine generated in sirw. However this dibromophosphine is known to be a strong
electrophiled as well as a brominating agent® and therefore the probable source of side-reactions. For instance, in
our hands 2,3-epoxyaldehydes decomposed when submitted to the CBr4-PPh3 mixture.10 In sifu reduction of
dibromotriphenylphosphine by metallic zinc prior to aldehyde addition3 also led to decomposition.1! We finally
found that addition of a single equivalent of triethylamine prior to the addition of the CBrs-PPh3 mixture
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Scheme 1

suppressed side reactions!2 and allowed us to prepare the expected epoxydibromoalkenes 2 in good yields
(Table 1).

The formation of alkynes from dibromoalkenes 2 can also be cumbersome. For example, from the
epoxides 2a-d, the reported procedure? consistently gave very low yields of the expected products 4a-d. Since
P-elimination then metal-halogen exchange are the probable steps in the Mac Kelzie-Corey procedure and since
trans elimination of halogen across a double bond is a favored process, 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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bromoalkynel? 3 (Tabie 1). The bromine in 3 was then exchanged with 1 equivalent of nBuLi to the
cormresponding lithiated alkyne, which could be trapped by various electrophiles in high yields (Scheme 1). This
two step sequence can also be performed in one pot. In this case, however, a second equivalent of nBulLi is
required to neutralize the proton of the HMDS liberated in situ .

The overall sequence has been applied to various aldehydes with consistent results (Table 1) and high
overall yields, especially on multigram scale. Common protecting groups were well tolerated. Even sensitive
ester groups survived to the conditions described here, although the lowest yields were obtained in this case.
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Typical procedure: To a solution of CBr4 (2 eq.) in CH2Cl; (10 mL/mmol) under argon, was added at

-20°C a solution of PPh3 (2 eq.) in dry CH2Clx (20 'mmol). An intense yellow color developed which

darkened after 15 mn at this te%:.mtme. Then, a solution of aldehyde (1 eq.) and NEt3 (1 eq.) in dry CH2Cl»

(10 mL/mmol) was added at . After warming up, addition of petroleum ether (1 to 2 vol.), filtration and

solvent evaporation, the 1,1-dibromoalkene was obtained and purified by flash-chromatography (FC).

To a cold (-100°) solution of 1,1-dibromoalkene (1 eq) in THF (10 mL/mmol) was added a commercial solu-
tion of NaHMDS (1M in THF, 1 eq). After 10 mn, the reaction was quenched by addition of a saturated NH4Cl
solution. Ether extraction and solvent evaporation provided the 1-bromo alkyne, which is purified by FC.
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