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Electrochemical reductive acetylation of aromaticl and heterocatomatic2
compounds, ketones3—5, nitrocompounds8, and disulfides?” has been described; in
some casesly 4 acetylation at carbon takes place, but in most cases a hetero-
atom is attacked. Below is reported on electrolytic acetylation of activated

olefins,

Ethyl cinnamate (l) (2 mt) was reduced at a mercury cathode in 150 mg of
N,N-dimethylformamide (DMF) containing 10 mf{ of acetic anhydride and 10 g of
AL,0, at -1.85 V (SCE); after dilution of the catholyte with water, neutraliza-
tion, and extraction with ether, the extracted products were separated on a
column of silica using acetone/petrol ether (1:9) as eluent. Isolated were
ethyl 3-phenyl-4-oxopentanoate® (3) (75%), ethyl 2-benzyl-3-oxobutanoate (2)
(2%) and different non-acylated products, mainly diethyl 3,4-diphenyladipate®
(k).

Similar results were obtained with other electron-deficient olefins. In
the reduction of cinnamonitrile (5) at -1.80 V some 3-phenyl-k-oxovaleroni-
trilel® (é) was formed, but the major product (Z) was the enol acetate of (é).
1H NMR (CDC4,) of (7): & 1.84(3H,s), 2.21(3H,s), 3.31(2H,s), 6.8-7.8(5H,m). The
stereochemistry (Z/E) of (z) has not yet been established. An enol acetate is

also a major product in other cases, e.g. acenaphthylene.

The primarily formed product at the electrode is the radical anion of the
olefin; the anion radical may dimerize or react with Ac,0, and if the dimeriza-
tion is very fast, little if any acylated product is obtained. The anion radi-
cal may react with Aczo either by a nucleophilic attack or by electron trans-
ferl; although the reaction formally is an addition of an acyl anion, the low

reduction potential of Aczo makes the formation of Ac  unlikely.

The enol acetate (7) may be formed from (6) by base and Ac_0; basic conditions

exist close to the electrode.
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1,4-Addition of acyl anion equivalents to conjugated enones may be obtained
with different reagentsiz2-15; the electrochemical reaction seems to be an at-
tractive alternative to the chemical methods. The yield of methyl 3-phenyl-4-~
oxopentanoate (71%) from the addition of the lithium acylcarbonylnickelate re-~
agentl? to methyl cinnamate is similar to that obtained (75%) by electrochemic-
ally acetylation of (1) to (&). It is noteworthy that one of the pathways sug-
gestedl?® for the chemical reaction involves electron transfer to the conjugated

enone with formation of its anion radical.

Preliminary results indicate a rather broad application of the electrochem-

ical C-acylation, which will be reported on later.
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