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a re  l i s t ed  also in  T a b l e  1. T h e  obs.N(z) r e su l t s  in  T a b l e  1 
ag ree  m o r e  c losely  w i t h  t h e  cen t r i c  iN(z) d i s t r i b u t i o n  of 
Howe l l s  et al. t h a n  w i t h  t h e  a c e n t r i c  ~N(z) d i s t r i b u t i o n .  

T a b l e  1. The distribution of values of lFl2 for azulene 

z obs._~(z) (7 calc. $~V(z) (7 calc. 1N(z) (7 

0 0"000 0"000 0"000 
0"1 0"225 0"012 0"232 0"015 0"102 0"011 
0"2 0"326 0"022 0"340 0"010 0"210 0"012 
0"3 0"390 0"021 0"404 0"012 0"288 0"021 
0"4 0"440 0"018 0"454 0"011 0"355 0"014 
0"5 0"485 0"016 0"506 0"008 0"409 0"012 
0"6 0"527 0"013 0"551 0"009 0"475 0"003 
0"7 0"574 0"011 0"584 0"015 0"525 0"010 
0"8 0"615 0"010 0"619 0"019 0"563 0"014 
0"9 0"655 0"010 0"655 0"021 0"610 0"017 
1"0 0"695 0"003 0"690 0"023 0"648 0"020 
1"2 0"740 0"006 0"733 0"016 0"728 0"008 
1"4 0"775 0"004 0"775 0"010 0"771 0"008 
1"6 0"809 0"007 0"779 0"009 0"804 0"006 
1'8 0"849 0"007 0"827 0"008 0"827 0"009 
2"0 0"868 0"005 0"851 0"004 0"863 0"007 

A l t h o u g h  t he se  resu l t s  a p p e a r e d  fa i r ly  conc lu s ive  i t  
was  fe l t  t h a t  a m u c h  m o r e  d i r ec t  t e s t  of t h e  t w o  a l te r -  
n a t i v e  s t r u c t u r e s  was  des i r ab le  a n d  th i s  was  a c h i e v e d  b y  
r e p e a t i n g  t h e  ca l cu l a t i ons  d e t a i l e d  a b o v e  b u t  w i t h  v a l u e s  
of IFel for  t h e  t w o  a l t e r n a t i v e  s t r u c t u r e s  r ep l ac ing  va lues  
of IFol. T h e  resul t s ,  d e n o t e d  b y  cale. iN(z)  a n d  calc. 1N(z) 
for  t h e  d i s o r d e r e d  a n d  o r d e r e d  s t r u c t u r e s ,  r e spec t i ve ly ,  
a re  l i s t ed  in  Tab l e  1 a long  w i t h  t h e  a p p r o p r i a t e  s t a n d a r d  
d e v i a t i o n s .  

3. D i s c u s s i o n  

A n  e x a m i n a t i o n  of t h e  resu l t s  l i s t ed  in  T a b l e  1 s h o w s  
t h a t  t h e  d i f fe rences  b e t w e e n  v a l u e s  of obs.N(z) a n d  of 
calc. iN(z) ,  w h e n  c o m p a r e d  w i t h  t h e  a p p r o p r i a t e  s t a n d a r d  
d e v i a t i o n s ,  c an  n o t  be  r e g a r d e d  as  s ign i f i can t .  O n  t h e  

o t h e r  h a n d  t h e  d i f fe rences  b e t w e e n  v a l u e s  of obs.N(z) 
a n d  of cale. ~N(z) m u s t  be  h i g h l y  s ign i f i can t .  T h e s e  resu l t s  
p r o v i d e  s t r o n g  e v i d e n c e  for  t h e  c e n t r o s y r m n e t r i c  dis- 
o r d e r e d  c ry s t a l  s t r u c t u r e  a t t r i b u t e d  to  azu lene .  

I t  is i n t e r e s t i n g  t h a t  a n  e x a m i n a t i o n  of t h e  s t a t i s t i ca l  
d i s t r i b u t i o n  of I/~cl 9 v a l u e s  s h o u l d  h a v e  p r o v i d e d  a c lear  
i n d i c a t i o n  of w h i c h  of t h e  a l t e r n a t i v e  s t r u c t u r e s  is t h e  
m o r e  a c c e p t a b l e  a t  a s t age  of r e f i n e m e n t  a t  w h i c h  i t  was  
n o t  poss ib le  t o  dec ide  on  t h e  bas is  of t h e  a g r e e m e n t  
b e t w e e n  o b s e r v e d  a n d  c a l c u l a t e d  s t r u c t u r e  a m p l i t u d e s  
t h a t  one  s t r u c t u r e  was  c lea r ly  co r r ec t  a n d  t h e  o t h e r  in- 
cor rec t .  I f  t h e  p r o b l e m  of a l t e r n a t i v e  s t r u c t u r e s  s h o u l d  
occu r  aga in  i t  w o u l d  s e e m  w o r t h w h i l e  to  r e p e a t  th i s  t y p e  
of ana lys i s  to  d i s t i n g u i s h  t h e  s t r u c t u r e  m o r e  l ike ly  to  
be  cor rec t .  

A n  a d v a n t a g e  pos se s sed  b y  th i s  p r o c e d u r e  for  d e c i d i n g  
b e t w e e n  a l t e r n a t i v e  space  g r o u p s  is t h a t  in t h e  case  of a 
m o l e c u l e  posses s ing  one  or  m o r e  ' h e a v y '  a t o m s  a n d / o r  
a n y  a p p r e c i a b l e  deg ree  of s y m m e t r y  t h e  n e c e s s i t y  for  
d e c i d i n g  w h i c h  of t h e  m a n y  t h e o r e t i c a l  N(z) d i s t r i b u t i o n s  
s h o u l d  be  se l ec t ed  for  c o m p a r i s o n  w i t h  t h e  obs.N(z) 
d i s t r i b u t i o n  is a v o i d e d .  M o r e o v e r  s a m p l i n g  er rors  a r i s ing  
f r o m  t h e  g r o u p i n g  a d o p t e d  for  t h e  i n t e n s i t y  d a t a  will  
be  c o m m o n  to  t h e  calc.N(z) a n d  obs.N(z) d i s t r i b u t i o n s  a n d  
so wil l  n o t  n o r m a l l y  cause  t r oub l e .  
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T h e  o x i m s  in  q u e s t i o n  a re  c a m p h o r o x i m ,  w i t h  i ts  h y d r o -  
ch lo r ide  a n d  h y d r o b r o m i d e ,  a n d  c a r v o x i m .  

F r o m  s y s t e m a t i c  absences  on  W e i s s e n b e r g  p h o t o g r a p h s  
(Cu K a - r a d i a t i o n )  t h e  fo l lowing  space  g r o u p s  are  f o u n d :  

Carvoxim P21 Z = 2 
Camphoroxim P21 Z = 2 
Camphoroximhydrochlor ide  P212121 Z = 4 
Camphorox imhydrobromide  P21 Z----2 

T h e  un i t - ce l l  d i m e n s i o n s  of t he se  c o m p o u n d s  w e r e  
d e t e r m i n e d  f r o m  W e i s s e n b e r g  p h o t o g r a p h s ,  c a l i b r a t e d  
w i t h  N a C l - p o w d e r .  T h e  resu l t s  a re  t a b u l a t e d  be low a n d  
agree  w i t h  t h e  d a t a  g i v e n  b y  G r o t h .  

T h e  s t r u c t u r e  ana ly se s  of c a r v o x i m  a n d  c a m p h o r o x i m  
a r e  in  p rogress .  

Carvoxim 10.17 
Camphoroxim 12-17 
Camphoroxim HCI 21.15 
Camphoroxim H B r  10-39 

Carvoxim 0"874 : 
Camphoroxim 1-021 : 
Camphoroxim HC1 3.039 : 
Camphoroxim H B r  1.465 : 

a "- 

Carvoxim 0.8739 : 
Camphoroxim 1.0252 : 
Camphoroxim HCI 
Camphoroxim H B r  1.4699 : 

b e 
irt A__+0.02 A __+0-1 ° 

11.64 8.54 100.8 ° 
11.82 7-19 99.7 

6-96 7.44 - -  
7.09 7.68 99.3 

: b : e fl  

from X-rays 
1 : 0.734 100.8 ° 
1 : 0.608 99.7 
1 : 1.069 
1 : 1.083 99.3 

b : c /~ 
Groth 

1 : 0.3667 100 ° 54" 
1 : 0.6073 99 ° 42' 

1 : 1"0796 99 ° 19' 


