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So lv ing  t he se  e q u a t i o n s  for  a m o n o c l i n i c  s y s t e m  a n d  
p u t t i n g  j .  k = cos a (say) we  get ,  

a 1 = cos 0 l 
a s -----(cos 0s - -cos  a cos 0z)/sin s a 
a 8 ----(cos 0 z - -cos  a cos 0s)/sin ~ ~ . 

S u b s t i t u t i n g  t he se  va lue s  in  t h e  l as t  e q u a t i o n  we ge t  

s in 2 01 
= cosec s a (cos ~ 0s + cos s 08) - 2 cosec a co t  a cos 0s cos 08. 

I f ,  h o w e v e r ,  t h e  ang les  09 a n d  08 are  d e f i n e d  as a b o v e  
a n d  a n  a v e r a g e  v a l u e  of t h e  ang les  is t a k e n ,  

s in ~ 01 = c o s e c  2 a (sin 9 09 + s i n  s 08) • 

F i n a l l y  t h e  ang le  b e t w e e n  face  n o r m a l s  in a c rys ta l lo -  
g r a p h i c  s y s t e m  is g i v e n  b y  

cos -1 T(x, y)/[T(x, x)T(y,  y)]½, 

w h e r e  T(x, y) is 

(sin ~ a/XlYl) + (sin s fl/x2Ys) + (sin s 7/x3Y3) 
+ (cos y cos fl - c o s  a) {(1/Xzy~) + (1/xsys)} 
-{-(COS ~' COS 0¢--COS ~){(1/x3Yl) + (1/xly3) } 
+ (cos a cos f l - c o s  ~)((1/xlys) + (1/x2yl) } , 

w h e r e  x 1, xs, x8 a n d  y~, Ys, Y8 are  i n t e r c e p t s  a long  t h e  
t h r e e  axes  a n d  a,  fl, 7 a re  t h e  ax ia l  angles .  F o r  a m o n o -  
clinic s y s t e m  t h e  ang le  b e t w e e n  t w o  p a r a t r o p i c  p l a n e s  in 
t e r m s  of Mil ler  I n d i c e s  a n d  ax ia l  l e n g t h s  is g iven  b y  

hlhs(bc/a ) + l,lsab/c - b cos fl(llh~ + hlls) 
COS -1 

[ (hlSla~ + llS/cs - 211hl/ac cos fl) 
(hsS/a~ + lsS/c~ - 24hJac cos fl)]½ 

H e r e  fl is t h e  m o n o c l i n i c  angle .  T h u s  t h e  o r i e n t a t i o n  
f a c t o r  c an  be  c o m p l e t e l y  e v a l u a t e d .  
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Th i s  is a p r e l i m i n a r y  r e p o r t  on  t h e  u n i t  cell d i m e n s i o n s  
a n d  space  g r o u p s  of s o m e  c o o r d i n a t i o n  c o m p o u n d s  of 
coba l t .  T h e  cell d i m e n s i o n s  were  m e a s u r e d  f r o m  r o t a t i o n  
p h o t o g r a p h s  a n d  t h e  s p a c e - g r o u p  absences  were  de t e r -  
m i n e d  f r o m  t h e  zero- a n d  f i r s t - l aye r  W e i s s e n b e r g  p h o t o -  
g r a p h s  t a k e n  a b o u t  t h e  p r i n c i p a l  axes  u s i n g  F e K a  
r a d i a t i o n .  

(1) Sodium salt of cobalt(III) ethylene diammine tetra-acetate 
tetrahydrate: I q a [ C o E D T A ] ,  4 H 2 0  

Th i s  c rys ta l l i zes  in  long  p l a t e s  a n d  be longs  to  t h e  
o r t h o r h o m b i c  s y s t e m .  T h e  ax ia l  l e n g t h s  a re  

a = 6 . 4 5 _ + 0 . 0 2 ,  b = 1 9 . 2 8 _ + 0 . 0 6 ,  c = 1 3 . 7 0 _ + 0 . 0 4 A ;  
do = 1-760 g . cm.  -8, dc = 1.733 g . cm. -8 ;  Z = 4 .  

S y s t e m a t i c  absences  were  f o u n d  for  hO1 re f lec t ions  w i t h  
h o d d  a n d  Okl w i t h / c  + 1 odd .  T h e  space  g r o u p  is t h e r e f o r e  
Pna21. T h e  o t h e r  poss ib le  space  g r o u p  Pnam has  t h r e e  
se ts  of fou r - fo ld  p o s i t i o n s  (a), (b) a n d  (c). S ince  t h e r e  a re  
fou r  f o r m u l a  u n i t s  of t h e  c o m p o u n d  in t h e  u n i t  cell, t h e  
c o b a l t  a t o m s  h a v e  to  occur  a t  one  of t he se  pos i t ions .  
T h e  p o i n t  s y m m e t r y  a t  (a) a n d  (b) is a s y m m e t r y  c e n t r e  
a n d  a t  (c) a m i r r o r  p l a n e  of s y m m e t r y .  T h e  c o b a l t  co- 
o r d i n a t i o n  c o m p l e x  is n o t  l ike ly  to  h a v e  t h e s e  s y m m e t r y  
e l e m e n t s *  a n d  t h e r e f o r e  th i s  space  g r o u p  is r u l e d  ou t .  

(2) Cobalt(III) tris glycinate dihydrate Co(C2NO2H4)3, 2 H 2 0  

T h i s  c rys ta l l i zes  in  f l a t  p l a t e s  w h i c h  b e l o n g  to  t h e  
m o n o c l i n i c  s y s t e m .  T h e  cell d i m e n s i o n s  a re :  

a = 13.50 +0"03,  b = 12.87 _+0"03, c -- 12.71 _+0.03/~;  
f l = 9 8 ° ;  do= 1.754 g . cm.  -8, dc= 1.730 g . c m . - 8 ;  Z = 8 .  

* See Martell & Calvin (1956). Chemistry of Metal Chelate 
Compounds, Prent ice Hall, Inc. 

T h e  s y s t e m a t i c a l l y  a b s e n t  r e f l ec t ion  are  hO1 w i t h  1 o d d  
a n d  0/c0 w i t h  k odd .  T h i s  e s t ab l i shes  t h e  space  g r o u p  
u n e q u i v o c a l l y  as P21/e-C~h. 

(3) Cobalt(III) bis dimethyl glyoximino diammine thiocynate 
Thi s  c o o r d i n a t i o n  c o m p o u n d  was  p r e p a r e d  b y  t r e a t i n g  

i ts  ch lo r ide  sa l t  w i t h  p o t a s s i u m  t h i o c y a n a t e  a n d  was  
p u r i f i e d  b y  r e c r y s t a l l i z a t i o n  f r o m  w a t e r .  

T h e  u n i t  cell of th i s  c o m p o u n d  is o r t h o r h o m b i c  h a v i n g  

a = 2 3 . 2 0 _ + 0 . 0 6 ,  b = 7 . 0 5 _ + 0 . 0 3 ,  c = 1 0 . 4 4 + 0 . 0 3 / ~ ;  
do = 1.54 g . cm.  -3, dc = 1-45 g . cm.  -8 ; Z -- 4 .  

T h e  s y s t e m a t i c  absences  of t h e  X - r a y  re f l ec t ions  are  
hk0 for  h o d d  a n d  0kl for  k + l  odd .  T h i s  is c o n s i s t e n t  
w i t h  t h e  space  g r o u p s  Pnma a n d  Pn21a. 

(4) Cobalt(III) bis dimethyl glyoximino diammine per- 
chlorate 
Thi s  c o m p o u n d  was  p r e p a r e d  b y  t r e a t i n g  t h e  ch lo r ide  

sa l t  of t h e  c o r r e s p o n d i n g  c o m p l e x  c o m p o u n d  w i t h  per -  
ch lor ic  ac id  a n d  was  p u r i f i e d  b y  r e c r y s t a l l i z a t i o n  t h r o u g h  
w a t e r .  I t  c rys ta l l izes  in need les  w h i c h  b e l o n g  to  t h e  
m o n o c l i n i c  s y s t e m .  T h e  cell d i m e n s i o n s  are  

a = 1 9 . 9 0 _ + 0 . 0 6 ,  b = 6 . 3 2 _ + 0 . 0 3 ,  c = 1 2 . 4 6 - + 0 . 0 4  J~; 
fl = 103°; do = 1.83 g . cm.  -z, de = 1"84 g . cm. -3 ;  Z = 4 .  

T h e  s y s t e m a t i c a l l y  a b s e n t  r e f l ec t ions  a re  hkl w i t h  
h + k + l  o d d  a n d  hO1 w i t h  l odd .  T h e s e  c o r r e s p o n d  to  
t h e  space  g r o u p s  Ic  a n d  I2/c. 

T h e  a u t h o r s  w i sh  to  t h a n k  D r  J a g d i s h  S h a n k a r  for  
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