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Table  1. X-ray powder diffraction data for procaine 
hydrochloride 

do (A) ///max. hkl dc from a, b, c (A) 

12.52 0.04 020 12.52 
6.91 0.40 111 6.89 

040 6.26 
6.25 0.40 220 6.23 

121 6.22 
131 5.44 

5.45 1.00 201 5.42 
4.98 0.04 221 4.98 

4.72 0.04 240 4.72 
4.47 0.08 320 4-47 

002 4.14 
4.11 1.00 151 4.11 

311 4.09 
321 3.93 

3.94 0.20 112 3.93 
331 3.71 

3.70 0.20 032 3.71 
251 3.68 

3.56 0.20 ~ 132 3.59 
( 400 3.59 

341 3.45 
3.44 0.04 420 3.45 

232 3.29 
3.27 0.16 401 3.29 

171 3.20 
3.20 0.20 351 3.19 

3.11 0"20 ] 152 3.11 
[ 312 3.11 

Tab l e  1 (cont.) 

do (/k) /]/max. hkl dc from a, b, c (A) 

2.93 0.12 332 2.93 
2.87 0.02 181 2.87 
2.79 0-02 520 2.80 
2.70 0.16 402 2.71 
2.66 0.16 422 2.65 

2.59 0.20 203 2.58 
2.52 0.04 - -  - -  
2.37 0.08 - -  - -  
2.28 0.08 - -  - -  
2-18 0.04 - -  

2.16 0.04 - -  
2.08 0.04 - -  - -  
2.05 0.04 - -  - -  
2.00 0.04 - -  - -  
1.937 0.02 ~ - -  

1.903 0.02 - -  
1.840 0.02 ~ 
1.794 0.04 - -  - -  
1.740 0.02 - -  - -  
1.711 0.02 - -  m 

c a m e r a  114.6 ram.  in d i a m e t e r  w i t h  copper  r a d i a t i o n  a n d  
nickel  f i l ter .  A w a v e l e n g t h  va lue  of 1.540 /~ was  used  
in t h e  ca lcula t ions .  
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T h e  p r e p a r a t i o n  of t h o r i u m  tetrakis-dibenzoylmethane (I) 
has  been  descr ibed  e l sewhere  (Comyns,  1957). I t  c rys ta l -  

~ 
C6H5 

4 
(I) 

lized from toluene as pale yellow orthorhombic tablets 
showing  s t r a igh t  e x t i n c t i o n  b e t w e e n  crossed :Nicols: 
e l o n g a t e d  [001], t a b u l a r  {100}. 

T h e  d e n s i t y  was  d e t e r m i n e d  b y  f lo t a t ion  in aqueous  
K2HgI4. 

Osci l la t ion p h o t o g r a p h s ,  a n d  zero-, first- ,  a n d  second-  
l aye r  equ i - inc l ina t ion  Weis senberg  p h o t o g r a p h s  t a k e n  
a b o u t  t h e  c axis  c o n f i r m e d  the  o r t h o r h o m b i c  s y m m e t r y .  
Cu K a  r a d i a t i o n  (2 = 1.542 /~) was  used.  

The  ce l l -d imensions  were  : 

a = 20.4=t=0.1, b = 10.33=k0.05, c = 2 3 . 2 i 0 . 1  _~. 

The  ca l cu l a t ed  dens i ty ,  a s s u m i n g  4 molecules  pe r  u n i t  
cell, is 1.53=k0.01 g .cm.-S;  t h e  e x p e r i m e n t a l  va lue  was  
1.52 g .cm.  -3. T h e  fol lowing classes of re f lex ion  were  
obse rved  to  be s y s t e m a t i c a l l y  a b s e n t :  Ok/, 1 ~= 2n;  hOl, 
l ~= 2n;  h/c0, h + b  =~ 2n. Also, all re f lexions  hkl w i t h  
l ~ 2n were  obse rved  to  be weak .  The  space g roup  is t h u s  
Pccn (No. 56) a n d  t h e  t h o r i u m  a t o m s  lie in t h e  four fo ld  
special  pos i t ions  (d) or  (c), these  d i f fer ing  on ly  in t he  
choice of origin. T h e  po in t  s y m m e t r y  of these  pos i t ions  
is 2, a n d  t h e  molecules  t he re fo re  each  possess a twofo ld  
axis.  This  sheds  l i t t le  l ight  on t h e  s t e r e o c h e m i s t r y  of e ight-  
fold c o o r d i n a t i o n  (Marchi,  Fe rne l ius  & 1VIcReynolds, 
1943; N y h o l m ,  1954), s ince m o s t  of t h e  possible mode l s  
h a v e  twofo ld  axes.  

1~o f u r t h e r  w o r k  on this  c o m p o u n d  is c o n t e m p l a t e d .  
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