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Three Geometrical Isomers of
p-Distyrylbenzene

By Soichi Misumr and Motoyuki KuwaANA
(Received February 24, 1960)

Three geometrical isomers are possible in p-
distyrylbenzene (I) with regard to the ethylenic
double bonds of the molecule. We have
studied the synthesis and the photoisomerization
of these three isomers with the purpose to
compare the physical and chemical properties
with those of the recently extensively studied
pure polyolefinic systems such-‘ as diphenyl-
polyenes'? and carotenoids?®.

The cis, cis- and cis, trans-isomers (I. and
I,) were prepared by the partial hydrogenation
of the corresponding acetylenic compounds
using Lindlar’s catalyst. The {rans, {trans-
isomer (I.) was obtained by the dehydration
.of p-bis(B-phenyl-a-hydroxyethyl)benzene. The
isomers were purified by repeated recrystal-
lization or chromatography on alumina.

Unexpectedly the sequence of qualitative
photostability of these isomers under diffused
light was found to be trans, cis (I) <cis, cis
(I.) =< trans, trans (I.). Both of the sterically
hindered cis, cis- and cis, frans-isomers (I,
and Ip) showed no fine structure in their
ultraviolet spectra as illustrated in Fig. 1. The
£is, trans-isomer (Ip) showed the most intense

TaBLE 1.
Isomer trans, trans®
m.p. (°C) 266~267
U. V. dmax(mpg) 232, 350
(log €) 4.21), (4.76)
I. R. (cm~1) c¢is dcu .-
trans dcu 966
Found* C, 93.59
H, 6.76
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Fig. 1. Ultraviolet absorption spectra of

p-distyrylbenzene (I) in n-hexane: ——,
trans, trans; —-—, cis, trans; ----, cis,
cis.

cis-peak®® (ca. 270mg) in accord with the
theory proposed by Zechmeister.

The solutions of the isomers were exposed
to light of a fluorescent tube under controlled
conditions and the course of the photoisomeri-
zation was followed by the change of the
intensities of absorption at 270 and 350 mg.
The results are illustrated in Figs. 2 and 3. It
is to be noted that the rate of spatial rearrange-
ment of the most hindered cis, cis-isomer (I.)
is much slower than that of cis, #rans-isomer
(Ip). Theoretically, the same equilibrium mixture

PHYSICAL PROPERTIES OF p-DISTYRYLBENZENE

trans, cis cis, cis
114~114.5 86.5~87.5
232, 273, 331 232, 270, 314
(4.09), (4.30), (4.56) (4.44), (4.04), (4.22)

774 774
961 -

93.58 93.79

6.44 6.60

* Caled. for CppHys: C, 93.57; H, 6.43%.
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Fig. 2. Change of the extinction value at
350 mp. of the U. V. spectra of three iso-
meric p-distyrylbenzenes in m-hexane by
exposure to light: ——, trans, trans;
—+—, cis, trans; ----, cis, cis.
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Fig. 3. Change of the extinction value at
270 my. of the U. V. spectra of three iso-
meric p-distyrylbenzenes in m-hexane by
exposure to light: ——, trans, trans;
—+—, cis, trans; ----, cis, cis.

might be attained regardless of the geometry
of the starting isomers, but the experimental
results showed a slight difference in their ab-
sorption spectra in final stage. This fact is
attributable to the minor degree of decomposi-
tion or polymerization of I during the course
of photostereomutation.

The experimental detail and the full discus-
sion of this investigation will be published in
near future.
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