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04.4-08 EVIDENCE FOR A TRAPPED REACTION 
INTERMEDIATE IN THE CRYSTAL OF p-n-PROPOXY-
CINNAMIC ACID. By R.F. Bryan, Department of 
Chemistry, University of Virginia, 
Charlottesville, Virginia 22901, U.S.A. 

The crystal structure of the monoclinic form of 
p-n-propoxycinnamic acid has been determined, 
and shown to be of the a-type with the double 
bonds of adjacent parallel dimers disposed 
about crystallographic centers of symmetry to 
yield non-bonded distances be!ween the atoms in 
these bonds of 3.56 and 3.72 A. 

Conventional least-squares refinement of the 
structure gave R = 0.053. A final difference 
electron-density map was quite featurele~s. 
except for two well-defined peaks of height 
0.30 and 0.35 e;X' adjacent io the atoms of the 
double bond and in the plane formed by the 
double bonds of two centrosymmetrically related 
molecules. The peaks therefore correspond to a 
centrosymmetric four-membered rigg with inte~­
peak distances of 1.25 and 1.74 A. One peak 1s 
1.63 X from C(4) of the phenyl ring, and the 
other is 1.96 X from the carboxy carbon of 
the cinnamic a~id. This geometry, and the 
total absence of peaks suggesting any migration 
of the phenyl rings or carboxy groups, suggests 
formation of an intermediate in the expected 
photodimerization of the cinnamic acid to the 
corresponding a-truxillic acid, which is then 
trapped in the crystal. 

This research is supported by a grant from the 
National Science Foundation (DMR78-l9884). 

04.4-09 CRYSTALLINE-STATE RACEMIZATION OF 
COBALOXIME COMPLEXES BY X-RAY EXPOSURE. IV. 
[(S)-1-CYANOETHYL] [PYRIDINE]COBALOXIME. By Y. 
Ohashi, K. Yanagi, Y. Sasada, andY. Ohgo,* 
Laboratory of Chemistry for Natural Products, 
Tokyo Institute of Technology, Yokohama 227, 
Japan and *Niigata College of Pharmacy, Niigata 
950-21, Japan 

We have found that the crystal of [(R)-1-cyano­
ethyl] [ (S) (-) -a-methylbenzylamine] cobaloxime 
changes its unit-cell dimensions by X-ray expo­
sure without degradation of a single crystal 
form, and have proved from the electron density 
calculation that the change reflects the race~ 
mization of the cyanoethyl group (Ohashi et al., 
Nature (1977) 267, 142). 
In searching another example of the crystalline 
state reaction, we found that the crystal of 
title complex also changesits unit-cell dimen­
sions by X-ray exposure. However, the change 
was different from that of the above crystal 
since the volume of the unit-cell gradually 
decreased and the space group changed from P2 1 
to P2 1 /n. The crystal structure at the initial, 
intermediate and final stages revealed that two 
crystallographically independent complexes are 
contained in the crystal at the initial stage 
and the cyanoethyl group of one complex is 
changed from the S configuration to R, another 
one remaining unaltered. The t1vo camp lexes 
approach each other and the inversion center 
appears between them at the final stage. This 
means that the ordered enantiomeric structure 
is transformed to the ordered racemic one. The 
mechanism of such an unusual transformation is 
explained by the packing mode of each complex 
in the crystal. 

04.4-10 CRYSTALLINE-STATE RACEMIZATION OF 
COBALOXIME COMPLEXES BY X-RAY EXPOSURE. V. 
EXPERIMENTS AT HIGH TEMPERATURES AND A NEW TYPE 
OF RACEMIZATION. By Y. Ohashi, T. Kurihara, Y. 
Sasada, andY. Ohgo,* Laboratory of Chemistry 
for Natural Products, Tokyo Institute of Tech­
nology, Yokohama 227, Japan and *Niigata College 
of Pharmacy, Niigata 950-21, Japan 

We have found that the cyanoethyl group of some 
cobaloxime complex crystals is racemized by X­
rays without degradation of a single crystal 
form. When. the crystals were cooled below 173 K, 
the racemization was no longer detectable. From 
the structure analyses at 173 K, it was proved 
that the void space around the cyanoethyl group 
is essential for the racemization (Ohashi et 
al., Chern. Lett., 1978, 457; ibid, 1978, 743). 
These results suggested that the experiments at 
high temperatures should give further interest­
ing information. The following three complexes were 
examined. (1) For the crystal of [(R)-1-
cyanoethyl] [ (S) (-) -a-methylbenzylamine] cabal­
oxime described above, the rate of the racemi­
zation at 343 K became faster than that at 293 
K, but the change of the cell dimensions was 
smaller than that at 293 K. (2) The crystal of 
[(R)-1-methoxycarbonylethyl] [pyridine]cobal­
oxime also revealed the crystalline-state race­
mization by X-rays. The rate of the racemiza­
tion was very slow at 293 K but accelerated at 
343 K. The space group changed from P2 1 to 
P2 1 /n. The racemization occurs from a dis­
ordered enantiomeric structure to a disorder­
ed racemic one. (3) The crystal of [(R)-1-
methoxycarbonylethyl] [(R) (+)-a-methylbenzyl­
amine]cobaloxime did not show the racemization 
even at 343 K. 

04.4-Jl TOPOTACTICALLY RELATED Cd(en)xNi(CN) 4 
COMPLEXES. By Geoffrey B.Jameson, Wilhelm Bach­
mann, Hans Rudolf Oswald and Erich Dubler, 
Institute of Inorganic Chemistry, University of 
ZUrich, Winterthurerstr. 190, 8057 ZUrich, 
S1vi tzerland. 

In a topotactic process reaction and rearrange­
ment of atoms in the crystalline state occur in 
geometrically specific ways (GUnter and Oswald, 
J. Solid State Chern. (1977) 21, 211). The fol­
lmving sequence of reactions (as evidenced by 
thermogravimetry-mass spectrometry) have been 
shown to occur topotactically by single-crystal 
X-ray diffraction methods: 

-'l.20 °C Cd(en) 3Ni(CN)
4 

1. ) Cd(en) 2Ni(CN)
4 

H +en 
- -150°C Cd(en) 2Ni(CN) 4 Jf ) Cd(en)Ni(CN) 4 Jll +en 

Cd(en)Ni(CN) 
4 

IE -2sooc) CdNi(CN) 
4 

+ en 

(en = ethylenediamine) 

The crystal structures of II and III have been 
determined. Relevant cryst~i and ;efinement data 
for III are: orthorhombic, space group Pbcn; 
a 9.067(3), b = 10.203(2), c = ll.267(3~ 3 A; 
Z = 4; Pobs = 2.14(1), Peale= 2.14 gm em ; 
R = 0.038, R = 0.027 for 1327 unique observed 
reflections 'fn the range 3.5<:. 2&<:..60° for Mo K<>< 
radiation. The structure is a three dimensional 
network with CN ligands bridging Cd and Ni atoms. 
The Ni coordination is square planar with four 
C-bonded CN ligands. The Cd coordination is 
distorted octahedral with one bidentate en ligand 
and four N-bonded CN ligands; the two CN ligands 
trans to the en ligand are substantially bent 
(152.5°) at theN atom. 


