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T h e  C - N - C  b o n d  angle  in t r i p h e n y l a m i n e  is of theore t i ca l  
in teres t .  Ef for t s  to  d e t e r m i n e  the  s t r u c t u r e  of solid 
t r i p h e n y l a m i n e  by X - r a y  d i f f rac t ion  s tudies  t e r m i n a t e d  
w i t h  t he  d i scovery  t h a t  t he re  are  e i the r  two or four  
molecu les  in t he  a s y m m e t r i c  u n i t  (Howells ,  1950; 
I v e r o n o v a  & R o j t b u r d ,  1952; Howel ls ,  Lovel l ,  Rogers  & 
Wilson,  1954). Since it s eemed  possible the  t r is(p-halo-  
p h e n y l ) a m i n e s  m i g h t  have  un i t  cells wi th  fewer  molecules  
in the  a s y m m e t r i c  uni t ,  a p r e l i m i n a r y  inves t iga t ion  of 
these  c o m p o u n d s  was  ca r r ied  out .  

The  space g roup  a n d  uni t -ce l l  d imens ions  were  
d e t e r m i n e d  f rom osci l lat ion,  Weissenberg ,  a n d  precess ion 
p h o t o g r a p h s  us ing  C u K a  (~t=1.5418 A) a n d  Mo Ka 
( ; t=0.7107 A) r ad ia t ion .  The  f luoro,  chloro,  a n d  b r o m o  
c o m p o u n d s  are  monoc l in ic .  The  iodo c o m p o u n d  belongs 
to t he  t r igona l  c rys ta l  sys tem.  F o r  t he  monoc l in ic  
c o m p o u n d s  the  ex t inc t ions  obse rved  were :  0It0 w i th  k 
odd  a n d  hO1 wi th  h odd.  F o r  t he  t r igona l  c o m p o u n d  the re  
were  no  ex t inc t ions  for  t he  r h o m b o h e d r a l  se t t ing.  

The  densi t ies  of t he  f luoro a n d  chloro c o m p o u n d s  were  
m e a s u r e d  by  f lo ta t ion  in aqueous  po t a s s ium iodide,  a n d  
those  of t he  b romo  a n d  iodo c o m p o u n d s  in solut ions  of 
b r o m o f o r m  a n d  cyc lohexane .  A compar i son  of t he  cell 
d imens ions  and  an  a p p r o x i m a t e  compar i son  of intensi t ies  
ind ica te  t h a t  t he  chloro a n d  b r o m o  c o m p o u n d s  are  ±so- 

m o r p h o u s .  T h e  f luoro c o m p o u n d  m a y  be i somorphous  
w i th  these,  b u t  t he  ev idence  is n o t  as conclus ive .  

A b o u t  the  t ime  the  w o r k  r epo r t ed  he re  was  f inished,  
we  d i scovered  we h a d  over looked  the  e lec t ron  d i f f rac t ion  
w o r k  of Sasaki ,  K i m u r a  & K u b o  (1959) on gaseous  
t r i p h e n y l a m i n e ,  in w h i c h  t h e y  found  a bond  angle  of 
116+_2 °. There fore ,  t he  p r i m a r y  ques t ion  has  been  
answered .  The  t r end ,  if any ,  in t he  C - N - C  angle  w i th  
chang ing  ha logen  subs t i t uen t s  wou ld  also be an  in t e res t ing  
ques t ion ,  b u t  we p lan  no f u r t h e r  work  on these  c o m p o u n d s .  

T h e  au tho r s  are  g ra te fu l  to Professor  D. B r i t t o n  for his 
he lp  a n d  adv ice  in i n t e rp r e t i ng  the  d a t a  a n d  to  Professor  
R.  W a l t e r  of H a v e r f o r d  College w h o  p r o v i d e d  the  
c o m p o u n d s  a n d  ra ised t he  or iginal  ques t ion .  
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Tab le  1. Crystal data of tris(p-halophenyl)amines 

N(C~H4F)s N(C6H4C1)s N(C, H4Br). ~ hexagonal 

N(C6H4I)a 
A 

rhombohedral  

a 10.27 ±0.01 A 11-25-+0.02 A 11.48+0.01 A 
5 17.51 _+ 0.02 A 16.67 _+ 0.02 A 16.74 ± 0.02 A 
C 8"53 _+ 0.02 A 9.21 _+ 0"01 A 9-41 _+ 0.01 A 

104"6 ± 0-1 ° 107.2 ± 0" 1 ° 107"5 + 0" 1 ° 
( ~  - -  _ _  _ _  

U 1485 A a 1650 A 3 1725 A 3 

Dm 1"35 ± 0"01 g.cm -a 1.41 ± 0.01 g.cm -a 1.84 ± 0.02 g.cm -3 

Z 4 4 4 

Dc 1"352 ± 0"002 g.cm -a 1"416 ± 0"002 g.cm -S 1"867 -+ 0"003 g.cm -a 

S.G. P21/a P21/a P21/a 

44.52__+0.11 A 25.93±0.06 A 

10"19__+0"04 A 

- -  118 ° 19 '+30 '  

17490 A S 5830 A S 

2.14 ± 0.01 g.cm -3 

36 12 

2.139 -+ 0.006 g.cm -a 

R3 or R3 


