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H e t e r a t i s i n e  was  i so la ted  f rom t h e  roots  of Aconitum 
heterophyllum b y  J a c o b s  & Craig (1942). Some of i ts  
c h e m i s t r y  (Ane ja  & Pel le t ie r ,  unpub l i shed )  is m a r k e d l y  
d i f f e ren t  f rom t h a t  of t he  o the r  acon i t e  a lkaloids ,  la rge ly  
owing  to  t he  p resence  of a l ac tone  r ing  in its molecu le .  
This  s t r u c t u r a l  f ea tu re  has  n o t  been  e n c o u n t e r e d  in the  
acon i t es  s tud i ed  earl ier .  

W e  h a v e  p r e p a r e d  some de r iva t ives  of he t e r a t i s i ne  
a n d  o b t a i n e d  p r e l i m i n a r y  X - r a y  c rys t a l log raph ic  d a t a  
for  t h e m ,  as also for  t h e  p a r e n t  a lka lo id  (Table  1). 
T h e  uni t -ce l l  d imens ions  we re  m e a s u r e d  f rom precess ion  
p h o t o g r a p h s  t a k e n  w i t h  Cu Kc~ r a d i a t i o n  (4 = 1.5418 A). 
T h e  space  g roups  were  d e d u c e d  f rom s y s t e m a t i c  absences  
a n d  the  fac t  t h a t  these  c o m p o u n d s  are  op t i ca l ly  ac t ive .  
T h e  dens i t ies  we re  m e a s u r e d  b y  f lo ta t ion ,  in  aqueous  
ces ium chlor ide  for  he t e r a t i s i ne  a n d  in m i x t u r e s  of c a rbon  
t e t r a c h l o r i d e  a n d  benzene  for  t h e  hyd roha l ide s .  

Di f f rac t ion  spots  of t he  h y d r o b r o m i d e  (II)  a n d  t h e  
h y d r o i o d i d e  showed  tails,  e v i d e n t l y  due  to  d i sorder  in 

t he  g r o w t h  of t he  crys ta ls .  H y d r o b r o m i d e  (I) was  
eff lorescent  a n d  g r a d u a l l y  c r u m b l e d  to a p o w d e r  on loss 
of so lven t  of c rys ta l l i za t ion .  Moreover ,  its a s y m m e t r i c  
u n i t  con ta ins  two  molecules .  T h e  c rys ta l s  were ,  therefore ,  
cons ide red  unsu i t ab l e  for  a comple t e  s t r u c t u r e  ana lys is  
a n d  no f u r t h e r  w o r k  on these  de r iva t ives  is c o n t e m p l a t e d .  

This  inves t iga t ion  was  s u p p o r t e d  in p a r t  by  Gran t s  
RG5807 (C4) and  GM10921-01 f rom the  N a t i o n a l  Ins t i -  
t u t e s  of H e a l t h ,  U.S.  Pub l ic  H e a l t h  Service.  The  a u t h o r s  
express  app rec i a t i on  to D r  Bea t r i ce  S. Magdoff  for  
ass i s tance  a n d  adv ice  in this  work .  
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Tab le  1. Crystal data for heteratisine and derivatives 
Heteratisine tIeteratisine Heteratisine 

t teterat isine hydrobromide (I) hydrobromide (II) hydroiodide 

Solvent of crystallization Ethanol  Methanol Acetonitrile Ethanol  
m.p. 267-69 ° 280-83 ° 272-74° 274-76° 
[ a ]~  ° (c = 1.0, CHa0H) + 40 o + 24 ° + 26 ° + 19 ° 
Mol. formula C22Ha3OsN CusHa40~NBr.0"5CHaOH C2~H34OsNBr C22H3405 NI  
%C, H, N (found) 67.57, 8.60, 3.74 55.25, 7.42, 2.91 55.89, 7.26, 2.88 50.86, 6-44, 2.82 
% C, H, N (calc.) 67-47, 8-50, 3.58 55-25, 7.55, 2.86 55.85, 7.25, 2.96 50.87, 6.60, 2.69 

Crystal system Monoclinic Orthorhombic Monoclinic 0r thorhombic  
a (A) 13.62 18.66 10.17 18.26 
b (/~} 10.65 16.40 11.13 10.00 
c (A) 8.89 15.55 9.15 23.78 

133 ° 18' - -  92 ° 28' - -  

V (A a) 983.0 4758.6 1035.2 4342.2 
Z 2 8 2 8 
M 391.49 488.43 472.41 519.41 
Dx (g.cm -3) 1.322 1.362 1.515 1-570 
Dm (g.cm -8) 1.32 1-355 1.505 1.56 
Space group P21 P21212 P21 C2221 
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(Received 30 September 1963) 

C r u i c k s h a n k  (1956) has  shown  h o w  to  t r e a t  t h e  resu l t s  
of s t r u c t u r e  r e f i n e m e n t  to  ge t  t h e  r i g id -body  t rans la -  
t iona l  a n d  r o t a t i o n a l  c o m p o n e n t s  of t h e  t h e r m a l  v ib ra -  
t ion.  T h e  m e t h o d  neglec ts  t he  effect  of i n t e rna l  v ib ra t ions  
a n d  assumes  t h a t  t he  t e m p e r a t u r e  fac tors  for  all  t h e  
a t o m s  d e p e n d  solely on the  r ig id -body  mo t ion .  Fo l lowing  
this  a s s u m p t i o n  we can  wr i t e  t he  s t r u c t u r e  fac to r  e q u a t i o n  

Fh  = c ~ f~ exp (2n ih .  xi)  
i atoms 
× e x p  ( - N . A - I . { T  + V l . c a . V i } . ~ k - l . h )  = , ~  

i 
w h e r e  

(1) 

h = (h, k, 1), t he  re f lec t ion  indices,  
x~ = (x~, y~, zi), t h e  c rys ta l  coord ina te s  for  t he  i t h  a t o m ,  


