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Conversion of vinyl halides into enol derivatives and thence into carbonyl compounds is se-
verely hampsred by the unreactivity of these substrates, which prevails under conditions of bi-
molecular substitution1 as well as under conditions favoring first order ionizationz. In the ab-
sence of cation stabilizing substitusnts vinyl halides are even inert towards silver saltsz'a.
Hydrolysis to a carbonyl derivative may be accomplished via protonation by strong ac1d4. Recent-
ly, a more circuitous route involving bromine/lithium exchange and titanium tetrachloride cate-
lyzed hydrolysis of vinyl thioethars5 has besn described by Sesbach and Nsumanns. Clearly, such
procedures may fail with vinyl halides which are acld-sensitive or which permit alternative mo-

des of reaction with organolithiums (e.g., proton abstraction, addition to C=X or to C=C-C=C,

elimination of LiX)7.

Following ths discovery (by H.B.) of the formation of small amounts of ketone in an at-
tempted reduction of a vinyl bromide with the N2H4-H202-Cu(II) acetate system9 we have found
that heating solutions of vinyl bromides under nitrogen with excess Cul(I) acetats provides a
mild and simple means for converting them into vinyl acetates, from which carbonyl compounds may
then be obtained easlly. So far thres different sets of reaction conditions have bsen employed
(howsver, a systematic search for optimum conditions has not yet been carried out):

1. One mole of vinyl bromide is treated with two moles of Cul(I) acetate10 in acetonitrile at 80-
110° for several hours.

2. Cu(I) acetate is prepared by adding one mole of N2H4.H20 to four moles of Cu[DAc]z.HZD part-
ly dissolved in acetic acid. After the blue-green colour has vanished one mole of vinyl bro-
mide 1s added and the suspsnsion is stirred at 80° for several hours.

3. Similarly, an excess of Cu(I) acetate is prepared from Cu(II) acetate in diethylene glykol.
After adding the vinyl bromide the stirred suspension 1s hsated to 125-185° and kept at this

temperature for several hours. Under these conditions ketones are obtained directly from vi-
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nyl bromides, presumably through transesterification of the intermediate vinyl acetates follow-

ed by isomerisstion of the enols.

Table. Vinyl bromides subjected to the Cu(l) acetate reaction

{Transformation; method; T, OC; t, hr; yield,
Br DAc 1s; 80; 2; 68
B 85; 8; 45°
1, 80; 4; 67°
é a
Br OAc s 855 53 45
Br ~0o
Br OAc
—_— 1: 1105 7; 45b

Q —> Q 1 105 75 85°
Br OAc
Br OAc
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/ trans = 6 / 38 cis/ trans = QD/ 10

8 Carried out on g scale; yield determined by distillation.
b Carried out on mg scale; yield determined by glc.
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Vinyl bromides that have been studied are given in the table. A single vinyl chloride tested,
{method 1) reacted, too. The reaction is inhibited by t-butyl isocyanide11.

The mildness of the new synthesis of vinyl acetates13 is apparent from the vinyl bromides
that could be reacted. Most of these substrates would have been isomerized, transformed
differently or destroyed by acid and/or by organclithiums. Through its potential generality
and sase of execution the reaction lends new importance to the homologisatlion scheme 1, which
lacks several disadvantages (structural limitations, lack of regiospecificity, polyhomologi-
sation) that may beset the more classical alternative of scheme 2. Also, pathways for attach-

ment of -CHO via synthesis of bromomethylene derivatives have now become feasib1e18.

1) >C=C< + l:Br2 + =+ >C=CBr-CH< - =~ >CH-CO-CH<
-N >CH-CO-CH<
(23 >CH-CO- + -CHN2 - 2
>CH-?H-CO—
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