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It is known that chloromercuriacet@#ldehyde reacts with acyl halides to
give the corresponding vinyl esters.l) Recently it was reported that l-butene
is obtained exclusively along with mercuric chloride bromide by the reaction of
crotylmercuric bromide with hydrogen chloride.z)

Based on these reports, the reaction of allylmercuric iodide(I) with acyl
halide was examined with tke assumption that allyl ketone(II) would result

according to the following equation.,

0 Piny
CH,=CH-CH,-Hg-I (I) + R-C-X —> Hzc/\, A
R—cl:'—‘x
0
i
—> R-C-CH,—CH=CH, (II) + XHgI X: halogen

When equimolar amounts of diphenylacetyl chloride(III) and allylmercuric
iodide(1) were refluxed in dioxane for 8 hr in a dark, mercuric chloride iodide
precipitated almost quantitatively. Separation with alumina column chromato-
graphy and further purification by distillation afforded an oily liquid
(12?-40/6.10 mmHg). The infrared spectrum of this liquid has an intense peak
at 1695 cm-lattributable to ketone carbonyl group and its nmr spectrum has the
peaks at T 8.33(quartet, 3 protons), 4.88(singlet, 1 proton) %.10-4.13(multiplet,
2 protons) and 2.88(10 aromatic protons). This compound was confirmed to be
diphenylmethyl propenyl ketone(IV) by the above mentioned spectroscopic data
and elemental analysis, The infrared spectrum of the crui> reaction mixture,
however, had & different picture from the purified one, showing characteristic

1

peaks for carbonyl group at 1720 em™— and for vinyl group at 1635, 990 and 917
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cm-l. These results show that the reaction of diphenylacetyl chloride(III) with

allylmercuric iodide(I) affords allyl ketone, as expected, which changes readily
into diphenylmethyl propenyl ketone(IV) during the purification procedure.

0
(1) + (06H5)2CH—§-CI > C1lHgI +[0112=CH-CHZ-(|3'-CH(CGH5)2]

(III)
(IV) yield 73%
—_ CH3-CH=CH—C-CH(CGH5)2 analysis
(IVv) found caled.
c 86.47 86 .40
H 7.06 6.83

On the other hand, when acyl chloride having two hydrogen atoms on a-cﬁrbon
was allowed to reacf with allylmercuric iodide(I) under the similar condition,
propylene was evolved and enol ester(V) was obtained along with mercuric chloride
iodide.

0
il
2(1) + 2 R-CH,~CC1 ~> 2 ClHgl + CH3—CH=CH2 + R-CH;C-CH2-0H£H2

o// ~CH,-R
)
R Yield (%) Analysis
¥ropylene Ester(V) B.p. °C/mmHg found calcd.
c H c H
Va C.H, 36 46 128/0.08 81.17 6.81 81.01 6.65
Vb C H.CH, 68 52 161-2/0.12 82.00 7.00 82.32 7.24
Ve CH,~(CHy), 63 47 150/0.07 79.12 12.24 78.80 12.08
Vd  CHy=(CHy)qu 51 40  M.p. 20-21% 81.05 12.73 8l.46 12.97

* In each case, mercuric chloride iodide was obtained quantitatively.
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The structures of the products were confirmed to be 2-acyloxy-l,4-pentadiene
derivatives by infrared, ultraviolet and nmr spectra and elemental analyses.

For example, in the case of (Vd), the infrared spectrum has the peaks of ester

1 1

carbonyl at 1755 cm —, carbon-carbon double bond at 1635 cm™

at 990 end 915 em 1, Further, ultraviolet spectrum shows no peak from 210 mu

and vinyl group

to 340 mu. region attributable to conjugated double bond. The nmr spectrum of
(Va) shows absorptions at T 6.95(multiplet. 2 protons), 6.47(singlet.

2 protons), 4.83~5.30(multiplet. 2 vinyl protons), 3.70-4.60(multiplet.

2 olefinic protons) and 2.70-3.15(10 aromatic protons).

The formation of unfavorable non-~conjugated vinyl ester may be explained
by assuming the following mechanism; initially, allylmercuric iodide(I) acts as
dehydrohalogenation reagent to yield the corresponding ketene(VI) from acyl
halide. The ketene(VI) thus formed, reacts with another molecule of allyl-
mercuric iodide(I) to give the addition product, a-iodomercurated alkyl allyl
ketone(VII). The ketone(VII) further reacts with acyl halide to produce the
vinyl ester(V) similar to tpe reaction of acyl halide with chloromercuri-
acetaldehyde reported by Nesmeyanov et al.l)

R-cziz-gm + (1) —a[n-ca=0=o]+ CH;~CH=CH, + CI1HgI
(vI)
+(I)

R~CH=C=0 Q
I—H%_;’ ?‘//cn2 —> | R~GH-C~CH,~CH=CHy
Hy~CH Hg-1
(VII)

+ R—CHZ-CCI

3 R g /CH2-CH=CH2
F-cﬂf-cna-cnxmz /cn-c S
ClHgI + I o\ <——1] 1I-Hg ‘J( 0
| C~CH,-R Gl—ﬁ-CHZ-R
o// 0

(V)
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This mechanism is supported by the following two separate experiments.
In the case of the reaction with isobutyryl chloride, dimethylketene dimer,
derived from dehydrochlorinated product, can be detected by IR spectrum of the
crude mixture, which shows a strong peak at 1815 om-1.3) Further, when an
equimolar amount of diphenylketene was treated with allylmercuric iodide, the
addition produet, 1,1-diphenyl-2~diphenylacetoxy=-l1,4~-pentadiene was obtained.
These results show that the ketene is a key intermediate, which add to allyl-

mercuric iodide as shown in the above equation.
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