Tetrahedron Letters No.35, pp.3047-3048, 1970. Pergamon Press. Printed in Great Britain.

THE ADDITION OF BENZYNE TO
1, 2-DIDEUTERIOCY CLOHEXENE *
Goéran Ahlgren and Bjoérn Akermark
Department of Organic Chemistry

Royal Institute of Technology
S$-100 44 Stockholm 70, Sweden

(Received in UK 22 May 1970; accepted for publication 25 June 1970)

The mechanism of the 2+2 cycloaddition of benzyne to olefins has recently attracted
considerable interest. Since the reaction is not stereospecific, it can not be a Zs+za
concerted reaction but should proceed in a stepwise manner.

Whether the addition has diradical (1) or dipolar character (2) has been a matter
of dispute.

Depending on the nature of the olefin and on the reaction conditions, a number
of reagents, e.g. chlorine (3), N-bromosuccinimide (4) and azoesters (5) have been
shown to add to olefins in either a radical or a polar type of reaction. The first
excited triplet level of benzyne is probably very close to the ground state (6). Benzyne
might therefore be expected to add to olefins as either a diradical or a dipolar reagent.

The reaction between benzyne and cyclohexene has been reported to give both
the ene-adduct, 3-phenylcyclohexene (7) and the cycloadduct, 1, 2-phenylenecyclohexane
(8) (cf., however 1d). The hydrogen atoms are very readily removed from the allylic
positions of cyclohexene to give cyclohexenyl radicals (9). If the ene reaction between
benzyne and 1, 2-dideuteriocyclohexene had radical character, it should proceed via
cyclohexenyl radicals. Equal amounts of the two adducts (I) and (II) would then be
formed (5a). When benzyne (10) was reacted with 1, 2-dideuteriocyclohexene, only the
"true' ene-adduct (I), presumably formed in a concerted reaction, was obtained.

None of the isomeric ene-adduct (II) could be detected and, contrary to the earlier

report, none of the cyclo-adduct (III}) was formed.

# Cycloaddition reactions, part 4. Part 3: Ref. (11).
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result may be compared with the addition of triplet excited maleate to 1, 2-dideu-

teriocyclohexene, which yielded the two possible ene-adducts and the cycloadduct in

a ratio of 1: 1:2 (11). It seems safe to conclude that benzyne has relatively small

tendency to reaet as a diradical.

This conclusion is further supported by the fact that benzyne gives dipolar adducts

with weak nucleophiles like ethers (12) rather than abstracting hydrogen atoms from

them.
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