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It has been a point of discussion for some time in how far t-butyl groups
in ortho position cause distortion of a benzene ring, See, for instance,
Hoogzand and Hiibel (1), Dale (2). In order to obtain direct information on
this point a crystal structure determination of 1,2,4,5-tetra-t-butylbenzene
was undertaken,

1,2,4,5=-tetra-t-butylbenzene crystallizes in an orthorhombic and a mono-
clinic modification., The monoclinic crystals were used in our investigation,
They have the following cell constants:

a=10,910

b= 9,988 all 0,001 £ B=112,320,1°

¢ =10,051
The space group is P21/n and there are two molecules in the unit cellj
the molecules, therefore, have a centre of symmetry.

The main features of the structure were derived from a threedimensional
Patterson synthesis, except for the positions of the methyl groups, which
were found from subsequent electron density calculations, The structure has

been refined by least squares methods to a discrepancy factor R=9.4% for

1026 observed reflexions,
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We only want to report the results pertinent to the geometry of the
benzene ring. In Fig.1 the bond dé%ances and interbond angles of the carbon
skeleton are indicated., From the bond angles around the ring atoms it is quite
clear that considerable strain must exist in the molecule, The planarity,
however, has not been affected, as can be seen from Table 1. As the calculated
positional standard deviations for the ring atoms and the adjacent atoms are
0,005 and 0,006 & respectively, the deviations from the best planes are not
significant, Apparently, the intramolecular strain is relieved by angle defor-
mation rather than by out of plane distortion of the ring, The mutual repul-
éion of the t-butyl groups in ortho position causes an increase in the angles
C(2)C(1)C(4) and C(1)C(2)C(5) from the unstrained value of 120° to about 130°.
As a result the remaining angles around C(1) and C(2) are decreased by about
5%, and, since the ring stays planar, the angle C(2)C(3)C(4') has to increase
to about 130°,

Similar results as to the effect of steric interaction on conjugated
systems have been found with Vitamin-A-acid (3), 15,15'-dehydro-p-carotene
(4), 7,7'-dihydro-p-carotene (5) and other carotenoid compounds (6), where
the steric interaction of the methyl groups in the conjugated chain with this
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chain causes it to be bent in Table 1
its own plane without much out Distanscss in 2 of
of plane distortiom. 1. Ring atoms from the best plane
The bonds connecting

the t-butyl groups with the

through the benzene ring (column 2)

2. Ring and adjacent atoms from their

ring are long compared with best plane (column 3)

similar bonds in other com=-

pounds. For toluene, for in- c(1) -0.,005 -0,005
stance, a value of 1,51+ 0,02 c(2) +0,005 +0.011
® for the C-CHz bond has been c(3) -0.005 +0,001
reported (7). c(4) - +0.002
The interbond angles c(5) - -0,005
within the two independent c@") +0.005 +0,005
t-butyl groups show a con- c2") -0,005 -0,011
sistent pattern which may be c(3") +0,005 -0,001
understood in terms of the c(4') = -0,002
65" - +0,005

steric interaction of the
t-butyl groups.
Full details of the
crystal structure will be given elsewhere.
Our thanks are due to Dr,.C.Hoogzand for suggesting the investigation
and providing the crystals.
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