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Photoreaction between Carbazole and trans-Stilbene Occurring at the Interface of Their Crystallites

Hideko KOSHIMA,*T Hironori ICHIMURA,T and Teruo MATSUURAT
PRESTO, Research Development Corporation of Japan,
Faculty of Science and Technology, Ryukoku University, Seta, Otsu 520-21
‘tDepartment of Materials Chemistry, Faculty of Science and Technology,
Ryukoku University, Seta, Otsu 520-21

Irradiation of the mixed crystal which is a simple mixture of carbazole and trans-
stilbene gave a photoadduct. The photochemical reaction proceeds at the interface of the
crystallites of carbazole and trans-stilbene in the mixed crystal.

Mixed crystals between different organic compounds prepared by a melting-resolidifying process are
classified into two main groups; a simple mixture of component crystallites]1) and a molecular compound.
Photoreactions of such polycrystalline mixtures have been already rcported.2’3) The interpretation that solid-
state intermolecular reactions of the mixtures proceed at the interface of each crystallite seemed to be reasonable.
We report here the evidence by correlating the crystalhtc size to the photoreaction rate for the mixed crystal of
carbazole 1 and trans-stilbene 2.

The mixed crystal was prepared by
melting a 1:1 molar mixture of 1 and 2 E —Q hy
followed by resolidifying at room | | + _—
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The powder sample placed between two 1 2
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temperature and pulverizing in a mortar.

Pyrex glass plates was irradiated with a
400 W high-pressure mercury lamp for 10000
20 h under argon at 20 °C. HPLC determination c
showed the formation of a photoadduct 3 in 25% cS s
yield®) at 30% and 92% conversions of 1 and 2,

CPS

respectively. In addition, cis-stilbene in 1% yield, 5000

phenanthrene in 5% yield, some stilbene dimers C.S|
and polymers were also produced. S S g
The mixed crystal is polycrystalline and S S Ss C
A S/\ Cix

consists of a simple mixture of the crystallites of 1
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and 2 because the powder X-ray diffraction 24

spectrum is the sum of the spectrum of each Fig. 1. Powder X-ray diffraction spectrum of the mixed crystal.

component (Fig. 1). The crystallite size was C and S denote the peaks due to carbazole and trans-stilbene,

determined by the Scherrer method using a respectively. Copper-target X-ray tbe.
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powder X-ray diffraction profile.3) The

independent peaks of 9.16° and 12.06° 24 for 1 Table 1. Crystallite size in the 1:1 mixed crystal
. . . prepared at different temperatures
and 2, respectively in Fig. 1 were taken to

determine each crystallite size by using RAD-C Cooling temperature  Crystallite size/A
system coupled with Rigaku Geigerflex X-ray °C Carbazole trans-Stilbene
diffraction spectrometer. The 1:1 melt solidifies -8 294 342
completely under 120 °C which is probably the 20 364 381
eutectic point by the DSC curve. We investigated 100 412 415

the effect of cooling rate of the 1:1 melt of 1 and 2
on each crystallite size by using a cooling bath

with different temperatures (Table 1). The faster 2.0

cooling of the melt gave the smaller sizes of =

crystallites of 1 and 2 as was expected. Next, the >

photoreaction rate at the early stage of the mixed §1_5 -

crystals prepared by cooling at -78 °C, 20 °C and <

100 °C was measured under the following g

controlled conditions. A 500 W super-high- & . L

pressure mercury lamp, which gave a constant 1.0 4 6 8 10 12

light strength within a 5-cm diameter circle, was (Crystailite size) 2107642

used. Twenty mg of the mixed crystal spread Fig. 2. Effect of the specific surface area of the

between two Pyrex glass plates in a 5-cm diameter crystallite in the mixed crystal on the solid-state
. . . . photoreaction. ( ) and ( ) are carbazole and

circle as possible as homogenously was irradiated trans-stilbene, respectively.

for up to 3 h. Figure 2 shows the result. The

ordinate is the yield of 3 per hour, i.e., the formation rate of 3. Assuming that the crystallite form is a cubic, the
specific surface area is ininverse proportion to second power of the crystallite size; the abscissa corresponds to
the crystallite specific surface area. At the early reaction stage (<5% in yield), the crystallite surfaces were not
so disturbed because cis-stilbene and phenanthrene were not produced. In conclusion, this result indicates the
solid-state photoreaction of the simple crystallite mixture of 1 and 2 occurred at the interface of each crystallite.
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