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HYPOCHLOROUS ACID. REACTION WITH CONJUGATED KETONES
A SYNTHESIS OF o-CHLORO-8,y-UNSATURATED KETONES
Shridhar G. Hegde and Joseph Wolinsky*
Department of Chemistry, Purdue University, West Lafayette, Indiana 47907

Summary: The two-phase reaction of HOC1 with more highly substituted conjugated ketones
y?;$g.can exist in an s-cis conformation yield a-chloro-g,y-unsaturated ketones in good

In a previous communication], we reported that the two-phase reaction of more highly
substituted olefins 1 with hypochlorous acid affords allylic chlorides 2 in high yield.

Herein we describe the two-phase reaction of hypochlorous acid with various conjugated

ketones §? leading to a-chloro-8,y-unsaturated ketones 4, a class of compound relatively

unknown to date.
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Mesityl oxide3, phorone and pulegone react cleanly with one equivalent of HOC]4 to

afford a-chloroketones 5, 6 and 7 (a, b) respectively, in high isolated yield. Chloroketone
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§-[Amax 275 nm, (e=160); ir 5.8 and 11.0 p; nmr (CDC13) 8§ 1.7 (s, 3H), 2.2 (s, 3H),
4.85 (s, TH), 5.13 (s, 1H) and 5.25 ppm (s, 1H)] is quite sensitive and even on dis-
tillation at temperatures below 100° undergoes decomposition5 to a mixture of products.
Ketone 6 [b.p. 66°/0.05 mm]; Amax 238 nm {e=11,800); ir 5.9, 6.1 and 10.9 u; nmr (CDC13)
1.8 (s, 3H), 1.97 (s, 3H), 2.2 (s, 3H), 4.83 (s, TH), 5.1 (s, TH) and 6.3 ppm (s, TH)]
and the isomeric mixture6 of 7a and 7b [b.p. 80-90°/0.5 mm; Amax 270 nm (e=171); ir
5.8, 6.1 and 11.0 u] can be distilled without difficu]ty.6a
2-Phenyl-2-penten-4-one 8, on the other hand, yields a 1:1 mixture of allylic chloride

9 and the vinyl chloride 10 on treatment with Hoc1.’
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The reaction of conjugated ketones 11?3

and 1§?b, wherein an addition-elimination
process can lead to two different allylic chlorides, yields mixtures of products with
varying composition9 depending on the ring-size and substituents on the ring. The 5-
membered ketone yields exocyclic isomer 12 predominantly, whereas the 6-membered ketone
affords ca equal amount of the endocyclic 15 and exocyclic 16. The only aldehyde
examined to date is B-cyclocitral 17 and it is converted in high yield with HOCI to a

mixture of 18 and 19 where the endocyclic isomer predominates.
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The two phase reaction of HOC1 with conjugated carbonyl compounds only appears to
succeed in cases where the compound can exist in an s-cis conformation. Thus enforced
s-trans compounds 1ike isophorone yield 20 and other yet unidentified products, whereas

santom‘n]0 and ketones 21 and 22 do not react even with the use of excess HOCT.
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Finally, the more highly unsaturated o- and B-ionones (23 and 24) give mixtures of
allylic chlorides with HOC1. The allylic chlorides 27 and 28 are found to undergo facile
thermal isomerization to the more highly conjugated compounds 26 and 29 respectively,

during distillation.
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The utility of a-chloro-g,y-unsaturated compounds in organic synthesis is under

investigation.
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