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Tab l e  1. Refined atomic parameters 

Posit ional parameters  and thermal  parameters ,  B~, where 
T i = e x p  (--B~ sin 2 0/). 2) , 

f rom the final least-squares analysis 

No. Type  x ax y (~y z O" z B 
1 C 0-071 (5) -- 0.140 (6) 0.028 (2) 1.0 
2 C 0-056 (7) - 0.024 (5) 0.093 (3) 1.0 
3 C -0 .011  (6) 0.124 (5) 0.063 (3) 1.0 
4 C1 -0 -024  (2) 0.260 (2) 0.142 (1) 5.5 
5 C1 0-141 (2) --0.335 (2) 0-071 (1) 5.5 
6 O 0-095 (4) - 0 . 0 5 8  (4) 0.181 (2) 3.4 

7 C 0-576 (6) --0.132 (6) 0.057 (3) 1.9 
8 C 0-542 (8) 0.007 (5) 0.098 (3) 1.9 
9 C 0-479 (6) 0.130 (6) 0-037 (3) 1-9 

10 CHa 0.446 (6) 0.302 (7) 0-086 (3) 6.0 
11 Ct t  a 0.654 (6) --0.265 (8) 0.116 (4) 6.0 
12 CH 3 0-590 (7) 0.034 (8) 0.202 (4) 6.0 

d e v i a t i o n s  are  l i s ted  in Tab l e  1; t h e  s t a n d a r d  d e v i a t i o n s  
are  a b o u t  0.06 A for  t h e  pos i t i ons  of t h e  l igh t  a t o m s  a n d  
0.02 A for  t h e  ch lo r ine  a t o m s .  (These  va lues  are  in 
a p p r o x i m a t e l y  t h e  e x p e c t e d  ra t io  whereas ,  as D o n o h u e  
& T r u e b l o o d  p o i n t  ou t ,  t h e  s t a n d a r d  d e v i a t i o n s  g iven  b y  
H W  are  g r e a t e r  for  t h e  ch lor ine  a t o m s  t h a n  for  t h e  l i gh t e r  
a t oms . )  T h e  s t a n d a r d  d e v i a t i o n s  in t h e  t e m p e r a t u r e  
f ac to r s  B are  a b o u t  2-0 for  t h e  l ight  a t o m s  a n d  0 .7 fo r  
t h e  ch lo r ine  a t o m s .  I n  t h e  las t  l ea s t - squa res  r e f i n e m e n t  
cycle  n o  c o o r d i n a t e  sh i f t  was  as m u c h  as 1/3 of i ts  
s t a n d a r d  d e v i a t i o n .  T h e  f inal  R f a c t o r  was  0.14 c o m p a r e d  
w i t h  t h e  v a l u e  0-27 we  o b t a i n e d  w i t h  t h e  p a r a m e t e r s  
of t tSV. 

O u r  resu l t s  i n d i c a t e  t h a t ,  w i t h i n  t h e  la rge  e x p e r i m e n t a l  
er rors ,  b o t h  t h e  ch lo ran i l  a n d  t h e  h e x a m e t h y l b e n z e n e  

mo lecu le s  are  p l a n a r .  T h e  m a x i m u m  d e v i a t i o n  f r o m  t h e  
l eas t - squa res  p l a n e  of t h e  ch lo ran i l  mo lecu le ,  c a l c u l a t e d  
w i t h  w e i g h t s  p r o p o r t i o n a l  to  t h e  a t o m i c  n u m b e r s , *  is 
0.087 A for  t w o  of t h e  c a r b o n  a t o m s ;  t h e  m a x i m u m  
d e v i a t i o n  f r o m  t h e  bes t  p l a n e  of t h e  h e x a m e t h y l b e n z e n e  
m o l e c u l e  is 0.045 ~t. T h e  t w o  p l a n e s  are  c losely  para l le l ,  
t h e  c a l c u l a t e d  d i h e d r a l  ang le  be ing  2.1 ° . S imi la r ly ,  t h e  
b o n d  d i s t ance s  s h o w  n o  s ign i f i can t  d e v i a t i o n s  f r o m  t h e  
e x p e c t e d  va lues ,  t h e  e x t r e m e  v a l u e  1.71 ft. c a l c u l a t e d  
for  a pa i r  of C - C H  a b o n d s  b e i n g  o n l y  t w o  s t a n d a r d  
d e v i a t i o n s  f r o m  t h e  n o r m a l  d i s t a n c e  of 1.54 /~. 

A c c o r d i n g l y ,  we  r each  t he  c o n c l u s i o n  t h a t  t h e  ex- 
p e r i m e n t a l  d a t a  are  c o m p a t i b l e  w i t h  p l a n a r  m o l e c u l e s  
h a v i n g  n o r m a l  d i m e n s i o n s  a n d  t h a t  i t  is n o t  n e c e s s a r y  
to  p o s t u l a t e ,  as H W  h a v e  done ,  a z igzag a r r a n g e m e n t  
of p o l a r i z a t i o n  b o n d s  to  exp l a in  t h e  s t r u c t u r e .  
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T h e  r e f i n e m e n t  of t h e  c rys t a l  s t r u c t u r e  of t h e  ch lorani l -  
h e x a m e t h y l b e n z e n e  c o m p l e x  b y  J o n e s  & Mar sh  (1962) 
c o n f i r m s  t h e  s u g g e s t i o n  a l r e a d y  m a d e  (W'allwork,  1961) 
t h a t  t h e  m o l e c u l a r  d i s t o r t i o n s  o r ig ina l ly  r e p o r t e d  (Hard -  
ing  & W a l l w o r k ,  1955) are  p r o b a b l y  n o t  s ign i f ican t .  
T h e y  w e r e  m i s t a k e n l y  i n t e r p r e t e d  as be ing  s ign i f i can t  
in  t h e  or ig ina l  w o r k  because  t he  s t a n d a r d  d e v i a t i o n s  of  
a t o m i c  pos i t i ons  were  i nco r r ec t l y  ca l cu l a t ed .  I n  sp i t e  of  
t h e  i m p r o v e m e n t s  in R a n d  m o l e c u l a r  p l a n a r i t y  b r o u g h t  
about by the recent refinement it is clear that the present 
X - r a y  d a t a  are  n o t  su f f ic ien t  to  e s t ab l i sh  a c c u r a t e  a t o m i c  

pos i t ions .  N e w  a n d  m o r e  e x t e n s i v e  d a t a  are  n o w  b e i n g  
o b t a i n e d  a t  a b o u t  - 1 0 0  °C. a n d  t h e s e  wil l  be  u s e d  in 
a f u r t h e r  r e f i n e m e n t  of t h e  s t r u c t u r e .  
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