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THE EFFECT OF BULKY SUBSTITUENTS ON THE CONFORMATION OF CYCLOHEXA-1,4-DIENE
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Simple derivatives of cyclohexa-1,4-diene (1) appear to favour a planar ring conformation.1
It has been suggested.z'3 however., that bulky substituents at C-1 or C-4 force the ring into a
boat conformation.4 and space filling models indicate3 that the substituent is located in a

pseudoequatorial environment (we) in order to minimise steric interactions.

(4]
Among the earliest cyclohexadiene derivatives studied were cis- and trans-1,4-dihydro-4-
2.3

tritylbiphenyl (2) and (3a) respectively. It was thought that the large homoallylic
coupling in the cis isomer (2) [ca. 11 Hzl reflects such a highly puckered conformation in which
favourable overlap between the C(1)-H and C(4)-H o-bonds and the p—orbitals of the m-bond
optimises the long range coupling interaction. Further evidence for the conformation-locking
effect of the trityl substituent was obtained3 from a preliminary X-raycrystallographic study

of the trans-4'-bromo derivative (3b). This suggested that the cyclohexadiene ring was puckered
with o = 165° and with the trityl group in a pseudoequational position. 1ﬂ n.m.r. data for the

trans isomer (3a) revealed a homoallylic coupling 34 of ca. 7.5 Hz from which an angle

+4 trans
of pucker o = 166° was deduced. More recent n.m.r. data suggest that. for a planar cyclohexadiene

ring. J

4 rans = 8.3 Hz, but that this value should fall to ca. 4.7 Hz when the ring is highly
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puckered (o = 145°%). This result would suggest that the cyclohexadiene ring in (3) should
be relatively flat. Indeed we have re-examined the n.m.r. data for (3a) [see Tablel and
find that ihomoallyl is slightly lLarger than previously reported3'5 supporting this conclu-
sion. as do the measured allylic coupl.ings.6

In view of the incomplete nature of the earlier work, and in the light of the mare
recent n.m.r. results, we have determined the crystal and molecular structure of trans-1.
4-dihydro-4-tritylbiphenyl; the molecular geometry is shown in the Figure. The cyclo-
hexadiene ring is relatively flat (a = 171.8% in agreement with the 1H n.m.r. data.
Surprisingly., however, the location of the substituents is the opposite of that previously
suggested i.e. the trityl group is located pseudoaxially. It is interesting to note that
the trityl group does not adopt the propeller conformation found in tetraphenylmethane7but
rather the rings favour an eclipsed conformation.

our results suggest that caution should be exercised in the use of space-filling models
for predicting the effect of substituents on the conformation of a cyclohexa-1.4-diene ring.
However. solution n.m.r. data may provide a more reliable probe and we are currently studying
the structures of the 4'~bromo compound (3b) and cis isomers (2) of 1+4-dihydro-4-tritylbi-

phenyl. (X = H.Br).
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Table. Coupling Constant Data for trans-1.4-Dihydro~4-tritylbiphenyl (3a) *

J+ Value (H2) J+ vValue (H2)
1.2 2.9 2.3 10.7
1'3 '2.2 2:4 —2-1
1.4 7.7 3.4 3.3
%+ 0.2 Hz *+ 0.2 Hz

Data were obtained by computer simulation (LAOCOON III) of a cozcl2 solution of (3a)
at 303K.

Relative signs determined by spin-tickling experiments.
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Figure. The crystallographic geometry of trans-1.4-dihydro-4—tritylbiphenyl (3a)

[carbon skeleton onlyl.
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