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C r y s t a l s  of m - b r o m o n i t r o b e n z e n e  are  co lour less  p r i s m s  
e l o n g a t e d  a long  c, a n d  a re  q u i t e  vola t i le .  C rys t a l  d a t a  
w e r e  d e t e r m i n e d  as usua l ,  u s i n g  s a m p l e s  sea led  in L inde -  
m a n n  glass  capi l la r ies  (Cu Ka,  ~ = 1.5418 A, Mo Ka,  2 = 
0.7107 A) : 

C6H4NOeBr;  M = 2 0 2 . 0 ;  m . p . = 5 6  °C. 
O r t h o r h o m b i c ,  a = 5 . 9 2 ,  b = 2 1 . 5 2 ,  c = 5 . 3 4  A. 
V o l u m e  of t h e  u n i t  c e l l - - 6 8 0 . 3 / ~ a .  
Dc (wi th  Z =4 )  = 1.960, Dmeas-- 1"93 g .cm.  -3 ( f l o t a t i on  

in  a q u e o u s  AgNO3).  
A b s o r p t i o n  coef f ic ien t s  for  X - r a y s :  
/ ~ = 8 1  cm.  -1 (Cu), ; u = 6 5  cm.  -1 (Mo). 
F (000 )  = 3 9 2 .  
A b s e n t  s p e c t r a :  0/el w h e n  lc is odd ,  hOl w h e n  (h + l )  

is odd .  
Space  g r o u p  is Pbn21 or  Pbnm;  Pbn21 was  c o n f i r m e d  

b y  t h e  s t r u c t u r e  ana lys i s .  

T h e  s t r u c t u r e  was  d e t e r m i n e d  f r o m  P a t t e r s o n ,  e l ec t ron-  
d e n s i t y  a n d  d i f f e rence  p r o j e c t i o n s  a long  t h e  a- a n d  c-axes,  
w i t h  63 0]cl r e f l ex ions  ( R = 0 . 1 4 )  a n d  114 hkO re f lex ions  
(R = 0.14) ( s t r u c t u r e  f a c t o r  d a t a  a re  ava i l ab le  f r o m  t h e  
a u t h o r s ) .  T h e  f inal  p o s i t i o n a l  ( f rac t ions  of cell  edges)  a n d  
t h e r m a l  p a r a m e t e r s  a re  l i s t ed  in  T a b l e  1, t o g e t h e r  w i t h  
t h e  d i s p l a c e m e n t s  of  t h e  a t o m s  f r o m  a p l a n e  t h r o u g h  
t h e  six ca rbons .  T h e s e  l a t t e r  i n d i c a t e  t h a t  t h e  m o l e c u l e  
is p l a n a r  w i t h i n  e x p e r i m e n t a l  er ror .  

T a b l e  1. Final  positional and thermal parameters, 
and deviations (A) f rom the mean plane 

A t o m  x y z B (•2) /I (/~) 

Br 0.0412 0-2370 0.0000 4.5 -- 0.04 
C 1 0.1872 0.1707 0.1625 4.5 --0.02 
C~. 0.0760 0.1440 0.3659 4.5 + 0.02 
C a 0.1812 0.0937 0.4766 4.5 --0.02 
C 4 0.3972 0.0720 0.4137 4.5 +0.02 
C 5 0.5034 0.1004 0.2081 4.5 --0.02 
C 6 0-3988 0-1499 0-0985 4.5 +0 .02  
N 0.0650 0.0651 0.6875 4.5 +0.01 
O 1 --0-1207 0.0828 0.7607 5.0 +0 .02  
O 2 0.1462 0.0230 0.8086 5.0 + 0.05 

Di f fe rences  b e t w e e n  c h e m i c a l l y  s imi l a r  b o n d s  a n d  
ang les  are  n o t  s ign i f ican t ,  t h e  m e a n  v a l u e s  of t h e  b o n d  
l e n g t h s  be ing ,  w i t h  e .s .d . ' s  (C ru i ckshank ,  1949): B r - C  = 
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Fig. 1. Project ion of the  s t ructure  onto (001), 
showing the  shorter  intermolecular  distances. 

1.88 ± 0"05, C-C = 1.39 ± 0.03, C - N  = 1.46 ± 0.07, N - O  -- 
1.22 ± 0.04 A. 

T h e r e  are  t w o  u n u s u a l l y  s h o r t  i n t e r m o l e c u l a r  B r - C  
c o n t a c t s  (3.35 a n d  3 .40 /~) ,  t h e  B r  a t o m  of  each  m o l e c u l e  
b e i n g  s i t u a t e d  a l m o s t  e x a c t l y  a b o v e  t h e  c e n t r e  of, 
a n d  a t  a d i s t a n c e  of  3.30 /~ f rom,  t h e  C1-C s b o n d  of  a 
s e c o n d  molecu le ,  s u g g e s t i n g  c h a r g e - t r a n s f e r  b o n d i n g  
(Cha r l t on  & T r o t t e r ,  1962). All  t h e  o t h e r  c o n t a c t s  
(Fig. 1) c o r r e s p o n d  to  n o r m a l  v a n  d e r  W a a l s  i n t e r a c t i o n s .  
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