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of the  cell. All the  crystals examined  were twinned  on 
the  (101) plane. F rom the volume of the  cell, 375 /~a, 
and  the  formula weight  of 383.7, the  only reasonable 
calculated densi ty  is 1-70 g.cm. -a wi th  one molecule per 
uni t  cell. 

Since there is only one molecule per cell, the  pal ladium 
a tom can be placed at  the  origin. The signs of all but  
the  very  weakest  s tructure factors may  be assumed to be 
positive. Assuming space group P1  and positive signs for 
the  structure factors, the  electron densi ty  was projected 
along [100] and  [111]. The clearest resolution of a toms 
was obta ined on the [100] project ion shown in Fig. 1. 
The [111] project ion served only to indicate the  thi rd  
parameter  for the chlorine atoms. The chlorine parameters  
were found to be x = 0.124, y = 0.792, z ---- 0.084. The 
agreement  between calculated and  observed F values at  

this stage was R = ~:llFoI--iF~ll+~lFol = 0.24 for the  
zero-layer Weissenberg da ta  and  0.26 for the  zero-layer 
precession-camera data.  

The results may  be in terpre ted  as the  format ion of a 
planar  square complex wi th  the  benzonitr i le groups 
a t t ached  end-on through the  ni t rogen atoms at  positions 
t rans  to each other. The approximate  Pd-C1 bond distance 
is 2.35 A. Fur the r  ref inement  of this structure,  which 
would require full three-dimensional  in tensi ty  da ta  and 
three-dimensional  electron densi ty  ref inement  tech- 
niques, is not  contemplated .  
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In  the  course of a comprehensive s tudy  of solid-state 
reactions we have de te rmined  the  crystal s tructure of the  
stable (~) modif icat ion of t rans -c i rmamie  acid. 

According to Groth (1917), the  crystals are monoclinic 
prismatic showing (010}; 

a : b : c  = 0.8627:1:0.3138, fl ---- 96 ° 49½'; 
d ---- 1.245-- 1.247 g.cm. -a. 

For  crystals at  room tempera ture  we find:  

a = 7 .79i0 .02,  b = 18-07:k0.05, e ---- 5.67:k0.02 A, 
fl ---- 97o4-1o; 

space group P 2 , / n ,  Z = 4 ,  
giving 

a : b : c  = 0.431:1:0-314,  

in good agreement  wi th  the  previous values. 
The s tructure was de te rmined  from a three-dimensional  

Pa t te rson  synthesis.  Coordinates were refined from zonal 
da ta ;  R(hkO) = 17-6% and R(Okl) = 18.0% at  the  pre- 
sent stage of ref inement .  Concurrent ly wi th  the  room- 
tempera ture  ref inement ,  the  x and  y coordinates were 
de te rmined  from (h/c0) intensit ies (Cu and Me) measured 
at  the  tempera ture  of boiling ni t rogen;  for these da ta  
R(h/cO) = 13.9%. The values of the  re levant  latt ice 
constants  at  this t empera ture  are a sin fl = 7.64 and  
b = 17.51 /k. Elect ron-densi ty  projections down [001] 
(Fig. 1) i l lustrate the increased resolution obtainable wi th  
low-temperature  da ta ;  for carbon, the  average peak den- 
sity @(0) is increased from 7 to 10 e.A -~, and for oxygen, 
from 9 to 14 e .A -9". 

The observed structure confirms Lonsdale 's  predict ions 
(1939) based on magnet ic  measurements .  The s t ructural  
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Fig. 1. The c-axis projection of electron density (a) at room 
temperature, (b) at 90 ° K. Contour interval 1 e.A -~ be- 
ginning at 1 e./~ -2. 

units  are dimers formed by  the  hydrogen bonding  of 
carboxyl groups across centres of symmet ry .  Full  details 
of the  structure analysis and  the  relat ion of molecular 
packing to chemical behaviour  will be discussed in a 
later  paper. 

References  

GROTH, P. (1917). Chemische Kris ta l lographie ,  vol. 4, 
p. 615. Leipzig: Enge lmann.  

LONSD~. ,  K. (1939). Prec.  Roy .  Soc.  A, 171, 561. 


