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Yuji Ohashi

(Received September 30, 1995)

Recently many solid-state reactions were found to proceed with retention of the crystalline

lattice.

can be observed by X-ray crystal structure analysis.

These reactions are called as crystalline-state reaction, in which the structural changes

The racemization of the chiral alkyl groups

and the B—a isomeriztion of the alkyl groups on exposure to visible light have been extensively

studied. The analyses of the intermediate structures and the application of the reaction cavity

for the reactive groups made clear the reaction mechanism not only qualitatively but also quan-

titatively.
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Fig.1 Reaction scheme of cinnamic acid derevatives.

Fig.2 Crystal structures of & and B forms of cinnam-

ic acid derivatives.

HETHEASEE  T152 ErfHBERAMEL2-12-)

Department of Chemistry, Tokyo Institute of Technology, Ookayama, Meguro-ku, Tokyo 152, Japan

Netsu Sokutei 23 (1) 1996



FEEPORISD X B8 SR

[¢]
4

Fig.3 Reaction scheme of tetrahydronaphthoquinols in
solution and in solid state.

Fig.4 Molecular structure of 1.
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Fig.6 Change of cell dimensions of 6 on exposure to

visible light.
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Fig.7 Disordered racemic structure of 6 produced by

irradiation.

Fig.8 Crystal structures of pyridine complex, 7, (@)

before and (b) after irradiation.
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Table 1 A relation between reaction rate and cavity

size.
Crystal Rate constant  Volume Density
(X 106571) (A3) (gem?)
8 4.80 17.4 1.403
6 3.06 14.5 1.388
9 2.10 122 1.391
10 1.69 11.6 1.422
11 — 11.3 1.431
12 — 10.6 1.255
13 — 10.2 1.405
14 — 8.4 1.381

The axial based are as follows; 8: dimethylphenylphosphine,
6: S-phenylethylamine. 9: R-phenylethylamine, 10: pyrroridine
11: triphenyphosphine, 12: tributylphosphine, 13: diphenyl-
ethylphosphine, 14: diethylphenylphosphine. The crystals of 5
to 8 are not racemized at room temperature.

Fig.9 Definition of reaction cavity.
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Fig. 10 Example of reaction cavity (a) viewed along
(b)

to the normal to the cobaloxime plane and

its side view.
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Fig.11 Temperature dependence of reaction rate and

reaction cavity.
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Fig. 12 Crystal structure of piperidine complex, 15,
viewed along the a axis.
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Fig. 14 Molecular structure of 4-methyl pyridine com-
plex, 16, after irradiation. The produced a-
cyanoethyl group composed of C17B, CI5A,

C15B and N6B, has R configuration.
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Fig.15 Crystal structure of 4-methyl pyridine complex,
16, at low temperature.
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Fig.16 DSC curves of 4-methylpyridine complex, 16.
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Fig. 17 Crystal structure of 4-methyl pyridine complex,

16, at high temperature.
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Fig. 18 Change of cell dimensions of 16 on exposure
to visible light at 340 K.
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Fig.20 Schematic drawing of photo-induced phase transition.
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Fig.22 Change of cell dimensions of 17 on exposure
to visible light.
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Fig.23 Crystal structure of 17 (a) before irradiation

(stage 1) and (b) after irradiation (stage 1V) .



Fig.24 Conformational and configuration change of
the bis (dimethoxycarbonyl) ethyl group of B
molecule from stage [ to IV.
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11th International Congress on Thermal Analysis and
Calorimetry

Univ. of Pennsylvania/Drexel Univ., Philadelphia, PA,
U.S.A., August 12-16, 1996

PROPOSED SYMPOSIA (with Chairman) : The Cur-
rent State of Calorimetry: [.Wadsé Sweden, P.Davies
and A.Smith, USA Archeology: H.Wiedemann, Switz.,
D.Dollimore, USA Interfaces: M.Leskela, Finland Ad-
sorption: J.Rouquerol, France, M.Jaroniec, USA Catal-
ysis: G.Hakvort, Netherlands Inorganics and Ceram-
ics: R.Speyer, USA Environment: M.Odylha, UK Fos-
sil Fuels/Energy: S.Warne, Australia, C.Earnest, USA
Hazards: L.Whiting, USA Pyrotechnics and Explo-
sives: M.Brown, South Africa, J.Oxley, USA Process-
ing of Thermoplastics: R.Chartoff, USA Thermoset-
ting Polymers: R.Prime, USA Polymer Blends and
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Block Co-polymers: A.Hale, H.Bair, USA Life Sci-
ence: A.Cesaro, Italy, R.Kemp, UK Pharmaceuticals:
D.Giron, Switzerland Food: A.Raemy, Switzerland, D.
Reid, USA Theory and Instrumentation: W.Hem-
minger, Germany General Papers: P.Gallagher, T.
Chalmers, Program vice-chair, USA

WORKSHOPS (with Chairmen) : Kinetics: J.Flynn,
USA Controlled Rate Thermal Analysis: J.Rouquerol,
France Calorimetry: G.Della Gatta, Italy Geosciences:
W .Smykatz-Kloss, Germany Environment: V.Balek,
Standaerdization: M.Richardson, UK
New Materials; J.Sestak, Czech Republic Dynamic
DSC: M.Reading, UK Polymers: J.Saferis, USA
Plenary Speakers: A.Kettrup, Germany, V.Mathot,
Netherlands, R.Kemp, UK, M.Todoki, Japan, E.Mende-
lovici, Venezuela

The ICTAC-TA Instruments, NATAS-Mettler, and GEF-

TA-Netzsch Award Lectures will also be presented.

Czech Republic



