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In  order to illustrate tha t  the  X-ray me thod  of deter- 
mining absolute configuration may  be applied to com- 
pounds of arbi t rary complexity we proposed the deter- 
ruination on strychnine hydrobromide  2 aq., the  atomic 
coordinates of which have been given by Rober tson & 
Beevers (1951). These authors give a comparison of ob- 
served and calculated values of about  80 structure fac- 
tors. Recalculat ing these, we found the agreement  bet ter  
than  the authors '  comparison shows. We may thus ex- 
pect  the coordinates to be well wi th in  the range given. 

After the experience of Peterson (1955) showing tha t  
Cu K a  rays have a sufficiently large anomalous effect 
wi th  Br atoms, we dispensed wi th  the  U La  rays which 
have previously been used for exciting Br (Trommel & 
Bijvoet,  1954). The values of JfBr and z]f~'r for copper 
rays amount  to --0.9 and 1.5 respectively (Dauben & 
Templeton,  1955). 

The crystal used in the de terminat ion  was obtained 
from a solution of s trychnine hydrobromide  in water  with 
a slight excess of HBr.  As described by Rober tson & 
Beevers, it  had the  form of a la th  parallel to the a axis 
with a rectangular  cross-section of about  0.03 × 0.12 ram. 
Because of this rectangular  cross-section no spurious 
in tensi ty  differences by absorption effects between hkl 

and hkI reflexions were to be feared, and consequent ly 
cylindrical grinding could be omit ted.  

An equi-inclination Weissenberg diagram was mad(: of 
the first layer line around the a. axis with the aid of an 
integrat ing Weissenberg camera. 

Previous calculation had  shown tha t  the series of 
reflexions l l l ,  l l 2 ,  113 and l l 4  were most  suitable for 
our determinat ion.  The differences between reflexion and 
counter-reflexion were clearly observable in this series 

Table 1. Calculated and observed intensities of reflexions 

hkl and hkl from strychnine I-IBr. 2H~O 
(Cu K a  rays) 

Calculated Observed 

hkl I hk t I-h~ [ I hk 1 I ~  
111 295 > 264 40"8 < 45-5 
112 513 < 567 82.5 > 75.0 
113 200 ~ 259 37-1 > 31.6 
114 372 , ~  378 56.6 -~ 56.6 

. and could be measured with a photometer .  The calculated 
and observed values of the  intensi t ies--expressed in 
different un i t s - -a re  given in Table 1. 

The former are based on the model corresponding to 
the coordinates of Robertson & Beevers in a right- 
handed  coordinate system. 

The comparison of the observed and calculated dif- 
ferences shows tha t  the  model  used in the calculations 
is the  mirror image of the actual molecule. 

Natural  strychnine,  therefore, has the configuration of 
Fig. 1. I t  may  be remarked tha t  in the  111 reflexion the  

@ 
Fig. 1. Absolute configuration of the natural strychnine 

molecule. 

contr ibution to the structure factor coming from the 
normally scattering a toms is such tha t  a shift of 3 ° in all 
atomic positions cannot  change the  sign of the  resulting 
component  normal to the bromine contribution,  even 
when all changes in this component  accumulate.  As the 
coordinates are accurate within this l imit the  reliability 
of the calculated difference for the 111 and 111 reflexions 
is beyond doubt.  
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The compound 9-aminoacridine is interest ing as it be- and b-axis and  c-axis zero-layer Weissenberg pat terns .  
D2~-l~ddd. This assignment is According to Donnay  & Nowacki (1954) there is no other  longs to the space group 24 

based on b-axis and c-axis single-crystal ro ta t ion pa t te rns  strictly organic compound,  tha t  is, group 7 aside from 
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T a b l e  1. X-ray powder diffraction data for 
9-aminoacridine hemihydrate 

do (A) 
8.65 
6"56 
6.10 
5.48 

5.22 

4.63 
4.46 
4.33 

4.07 
3.86 

3.53 
3.39 
3.27 

3.10 
3.06 
2.97 
2.86 
2.73 
2.60 
2.43 

I/I~ hkl dc (h) 
0.10 131,311 8.65, 8.65 
0.50 022, 202 6.56, 6.55 
0-50 151,511,440 6.11, 6.11, 6.10 
0.05 351,531 5.46, 5.46 

260, 620 5.46, 5.46 
0 . 3 0  242, 422 5.22, 5"22 

0.80 171,711 4.62, 4.62 
0.10 062, 602 4.47, 4.47 
1.00 133, 313 4.34, 4.34 

262, 622 4.32, 4.32 
731,371 4.32, 4.32 
080, 800 4.32, 4.32 

0.30 660 4.07 
0.30 480, 840 3.86, 3.86 

0.50 004 3.54 
0.05 173, 713 3.40, 3.40 
0.30 044, 404 3.28, 3.27 

373, 733 3.27, 3.27 
0.30 682, 862 3-11, 3.10 
0.30 2,10,2, 10,2,2 3.06, 3.05 
0.30 - -  - -  
0.05 - -  __ 
0.20 - -  - -  
0.20 - -  
0.05 ~ 

2.31 0.05 ~ - -  
2.22 0.05 - -  
2.15 0.05 --- 
2.09 0.05 ~ --~ 
2.05 0.05 ~ 

1.987 0.10 
1.905 0-05 
1.843 0.05 
1.770 0.05 

g r o u p  7a, in th is  space  g r o u p .  Fddd is one  of t he  r a r e r  
space  g r o u p s ,  n o w  h a v i n g  a t o t a l  of 10 r e p r e s e n t a t i v e s .  

B y  e x a m i n i n g  t he  n e a r  e q u i v a l e n c e  of  t h e  a a n d  b 
d i m e n s i o n s ,  one  m i g h t  be led  to  be l ieve  t h a t  t h e  c rys t a l  
is t e t r a g o n a l .  T h i s  is n o t  so b e c a u s e  a n  001 s ec t i on  of  t h e  
c rys t a l  is b i r e f r i n g e n t  a n d  shows  a sma l l  b u t  de f in i t e  

b iax ia l  i n t e r f e r e n c e  f igure .  On  e x a m i n i n g  t h e  d a t a  for  t he  
o t h e r  c rys t a l s  in  t h i s  space  g r o u p ,  i t  a p p e a r s  t h a t  t h e y  
all h a v e  two  axes  n e a r l y  equa l  or  one  a b o u t  one -ha l f  of 
a n o t h e r .  

T h e r e  is s o m e  c o n f u s i o n  a b o u t  t h e  n u m b e r i n g  of t h e  
ac r id ine  r i n g  s y s t e m  b u t  t h e  c o m p o u n d  d i scussed  he re  is 
r e p r e s e n t e d  b y  t h e  s t r u c t u r e  f o r m u l a :  

N 2 

T h e  w a t e r  c o n t e n t  of t h e  c rys t a l s  was  c h e c k e d  b y ' t h e  
K a r l  F i s h e r  m e t h o d  a n d  f o u n d  to  be  5 .03%,  c o m p a r e d  
to  4"43% theo re t i c a l .  

C rys t a l l i z a t i on  b y  s low e v a p o r a t i o n  of a w a t e r - a c e t o n e  
s o l u t i o n  r e su l t s  in r o d s  e l o n g a t e d  para l le l  to  t h e  c ax is  
a n d  s h o w i n g  t h e  m a c r o p i n a c o i d  (100}, b r a c h y p i n a c o i d  
{010}, p r i s m  {110}, b r a e h y d o m e  {011}, a n d  t h e  o r t h o d o m e  
(101}. T h e  po l a r  in t e r fac ia l  ang le  ( l l 0 ) : ( I 1 0 )  is 90 ° 04'  
( ca l cu la t ed  f r o m  X - r a y  da t a ) ,  90 ° 03'  (by op t i ca l  m e a -  
s u r e m e n t ) .  T h e  c rys t a l s  s h o w  fair  001 c leavage .  The, 
s a m p l e  u s e d  for  t h i s  s t u d y  los t  w a t e r  a t  a b o u t  135 ° (!. 
a n d  m e l t e d  238 -240  ° C. T h e  c rys t a l  s y s t e m  is o r t h o -  
r h o m b i c  w i t h  space  g r o u p  ~4 , D~h-~ ddd a n d  32 m o l e c u l e s  of 
(C13H10N~)2.H20 p e r  cell. T h e  o b s e r v e d  d e n s i t y  is 1.277 
g . em.  -a ( f lo ta t ion) ,  whi le  t h e  d e n s i t y  c a l c u l a t e d  f rom t h e  
X- , ' ay  d a t a  is 1.280 g . cm.  -a. T h e  cell d i m e n s i o n s  arc  

~ = 34-52, b = 34.56, c -=  14.17 A .  

T h e  op t i ca l  p r o p e r t i e s  a re :  
a > 1"70, fl > 1"70, ~ > 1.70; n e g a t i v e ;  2V a b o u t  5". 

T h e  op t i c  p l a n e  is pa ra l l e l  to  010, a = c. 
T h e  p o w d e r  d a t a  (Table  l) were  o b t a i n e d  u s ing  a 

c a m e r a  114.6 rmn .  in  d i a m e t e r  w i t h  c h r o m i u m  r a d i a t i o n  
a n d  a v a n a d i u m  f i l ter .  A w a v e l e n g t h  va lue  of 2.2896 A 
was  u s e d  in t h e  ca l cu l a t ions .  
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D a s  v o n  L a n g e  & Mfiller (1930) zue r s t  da rges t e l l t e  
N a P F  6 .]:I20 k r i s t a l l i s i e r t  in f a rb lo sen  P r i s m e n  v o n  hex-  
a g o n a l e m  t t a b i t u s .  ] )as  H y d r a t  1/~sst s ich  o h n e  Zer- 
s e t z u n g  en tw/ i s se rn  z u m  k u b i s c h  k r i s t a l l i s i e r enden  N a P F  6; 
fiber diese  S t r u k t u r  w u r d e  bere i t s  b e r i c h t e t  (Bode  & 
Teufe r ,  1952). N a c h  e igenen  B e o b a c h t u n g e n  ze igen die  
Kr i s t a l l e  y o n  N a P F  e. H 2 0  g e r a d e  A u s l 6 s c h u n g  u n d  s ind  
o p t i s c h  zwe iachs ig  n e g a t i v ,  g e h 6 r e n  also e iner  r h o m -  
b i s c h e n .  ( p s e u d o h e x a g o n a l e n )  Kr i s t a l l k l a s se  an .  A u s  
D r e h k r i s t a l l a u f n a h m e n  erh/~lt , n a n  fo lgende  A b m e s -  
s u n g e n  de r  E l e m e n t a r z e l l e :  

a=7,962~=0,005, b= 10 ,594±0 ,010 ,  c - -6 ,116J=0,005 .~ .  

Die  A u f s t e l l u n g  de r  E l e m e n t a r z e l l e  e n t s p r i c h t  d e n  Inter- 
nationale Tables (1952). ]:)as r 6 n t g e n o g r a p h i s c h  e r m i t -  
t e l t e  A c h s e n v e r h ~ l t n i s  b e t r ~ g t  a :  b : c -- 0,7516 : 1 : 0,5773. 
D e m  p s e u d o h e x a g o n a l e n  C h a r a k t e r  e n t s p r e c h e n d  is t  d ie  
b-Achse g le ich  c~/3. Die  p y k n o m e t r i s c h e  D i c h t e  is t  2,39 
g . c m . - 3 ;  d e m z u f o l g e  e n t h ~ l t  die  E l e m e n t a r z e l l e  v i e r  
Moleke ln  N a P F , .  H 2 0 ,  u n d  d ie  r 6 n t g e n o g r a p h i s c h e  D i c h t e  
b e r e c h n e t  s ich  zu  2,391 g . cm.  -8. 
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