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CHEMICAL COMMUNICATIONS

Double-bond Participation and Conformational Effects in the
Acetolysis of 1-Methylcyclohept-4-enylmethyl
p-Bromobenzenesulphonate and 2-(1-Methylcyclohex-3-enyl)ethyl
p-Bromobenzenesulphonate

By Craupk Cruit, FEricie CoLarDp, and HuGH FELKIN
(Institut de Chimie des Substances Natuvelles, C.N.R.S., Gif-sur-Yvette, Essonne, France)

THE unsaturated cyclic p-bromobenzenesulphon-
ates (brosylates) (I, R = H)! and (III, R = H)?
have been shown to undergo acetolysis with
double-bond participation: the rate factors are
about 60 and 4, respectively, with respect to the
corresponding saturated brosylates, and the major
products are bicyclic, as formulated.

Double-bond participation in these systems can
only involve conformers such as (Ib) and (IIIb),
in which the CH,OBs group is ‘““axial’”’ and, in the

case of (ILIb), oriented so as to be situated over the
ring. When R = H, these conformers (and the
corresponding transition states) embody more
“skew-butane’ interactions (two and three, re-
spectively) than, e.g., the conformers (Ia) and
(ITIa); when R = Me, however, the number of such
interactions is the same in (Ia) and (Ib), and in
(IITa) and (IIIb), and the equilibrium concentra-
tions of the ‘‘axial” conformers (Ib) and (IIIb)
must therefore be greater when R = Me than when
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R = H. These differences in ground-state “skew-
butane” interactions were expected to lead to
enhanced double-bond participation in the case of
the methylated brosylates (I, R = Me) and (III,
R = Me).
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however, prediction (based upon ground-state
“skew-butane” interactions) and experiment differ
by a factor of about 250, corresponding to a free-
energy difference of 3-9 kcal.mole—1.

This difference can only be ascribed to eclipsing

CH r OBs
R
W,
== /[
CH:O0Bs — OAc
R
(Ta) 1) In
COBS
CHs . g
~ R OA
H R N
R
+
——ei
OAc
R H
(I11a) (111b) ) v)

In fact, we have found that, whereas the acetoly-
sis of the cyclohexenyl compound (III, R = Me)®is
indeed faster than that of (III, R = H)2 by a factor
of about 25, the acetolysis of the cycloheptenyl
compound (I, R = Me)?® is slower than that of
(I, R = H)! by a factor of at least 50. In both
cases, the major products are bicyclic (II, and IV
and V, R = Me).4

Considering the approximations involved, the
agreement between prediction (a rate factor of 16)°
and experiment in the case of the cyclohexenyl
compound (III, R = Me) is quite good. In the
case of the cycloheptenyl compound (I, R = Me),

interactions, in the transition state {cf.,, Ib),
between the departing OBs anion and the neigh-
bouring R group; such interactions are certainly
larger when R = Me than when R = H. That
they are so much larger is, however, unexpected; it
emphasises the collinearity requirements of the
incoming and outgoing groups in the transition
state, and the importance of eclipsing interactions,$
even when one of the eclipsed groupsis in the process
of undergoing intramolecular nucleophilic dis-
placement.
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