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NUCLEOSIDES & NUCLEOTIDES, 5 ( 3 ) ,  2 4 3 - 2 5 2  (1986) 

N U C L E O S I D E S  , XLII 

S Y N T H E S I S  A N D  P R O P E R T I E S  OF l i n - N A P H T H O T R I A Z O L E - R I B O S I D E S  

# *  A b d u l l a h  H i j a z i '  a n d  W o l f g a n g  P f l e i d e r e r  

'Dept. o f  Chemistry, K ing  Saud U n i v e r s i t y ,  Riyadh/Saudi-Arabia , 
'Faku l ta t  f u r  Chemie, U n i v e r s i t a t  Konstanz, Pos t fach  5560, 

D-7750 KonstanzIWest Germany 

Abs t rac t .  Fusion o f  l-trimethylsilylnaphtho[2,3-d] - l Y 2 , 3 - t r i -  
a z o l e  ( 4 )  and 2,3,5-tri-O-benzoyl-I-bromo-D-ribofuranose ( 5 )  i n  
presence o f  K I  leads  a t  130OC t o  an anomeric m i x t u r e  o f  t h e  c o r r e s -  
ponding 1 - (  2 ,3 ,5 - t r i  -0-benzoyl -a- and - B - D - r i  bo furanosy l  ) -naphtho- 
[2,3-d] -1 ,2 ,3 - t r iazo les  (6  and 8 ) .  Separa t ion  o f  t h e  anomers was 
achieved by chromatographical  means. Debenzoy la t ion  l e d  t o  t h e  f r e e  
nuc leos ides  7 and 9 r e s p e c t i v  l y .  S t r u c t u r a l  p r o o f s  a r e  based on 
elementary aKalyseS, UV-  and 7H-NMR-spectra. 

C o n s i d e r a b l e  i n t e r e s t  h a s  b e e n  shown i n  r e c e n t  y e a r s  i n  

s t u d y i n g  t h e  e f f e c t s  o f  a l t e r i n g  t h e  h e t e r o c y c l i c  m o i e t y  o f  

a b i o l o g i c a l l y  a c t i v e  compound .  S i n c e  v a r i o u s  b e n z o t r i a z o l e  

d e r i v a t i v e s  a r e  u s e d  a s  c h e m o t h e r a p e u t i c   agent^^-^ a n d  s y n -  
t h e t i c  n u c l e o s i d e s  o f t e n  e x h i b i t  e n h a n c e d  b i o c h e m i c a l  a c t i -  

v i t y  c o m p a r e d  t o  t h e  c o r r e s p o n d i n g  a g l y ~ o n ~ ' ~  i t  was o f  i n -  
t e r e s t  t o  r i b o s y l a t e  t h e  1 i n - n a p h t h o [ 2 , 3 - d ]  - 1 , 2 , 3 - t r i a z o l e  

s y s t e m  a s  a n  e x t e n s i o n  o f  f o r m e r  i n v e s t i g a t i o n s  w i t h  l i n -  

n a p h t h  [ 2 , 3 - d ]  i m i d a z o l e 7 .  The s t r u c t u r a l  f e a t u r e s  o f  t h e s e  

s y s t e m s  a r e  c l o s e l y  r e l a t e d  a n d  r e v e a l  t h e r e f o r e  some p o t e n -  

t i a l  s i g n i f i c a n c e  d u e  t o  t h e  f a c t  t h a t  t h e  l i n - n a p h t h i m i d a -  
z o l e - c o b a l a m i n e  a n a l o g 8  h a s  b e e n  i s o l a t e d  a s  a m i n o r  v i t a m i n  
B 1 2  c o m p o n e n t .  

The s t a r t i n g  m a t e r i a l  1 i n - n a p h t h o  [ 2 , 3 - d ]  - 1 , 2 , 3 - t r i a z o l e  

( 1 )  - h a s  b e e n  o b t a i n e d  b y  a known p r o c e d u r e  f r o m  2 , 3 - d i a m i n o  

n a p h t h a l e n e  a n d  n i t r o u s  a c i d .  The r i b o s y l a t i o n  o f  t h i s  h e t e -  

r o c y c l e  was s u c c e s s f u l l y  a c h i e v e d  b y  t h e  m o d i f i e d  f u s i o n  

9 

2 4 3  
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244 H I J A Z I  AND P F L E I D E R E R  

method d e v e l o p e d  some t i m e  a g o  i n  t h e  b e n z i m i d a z o l e  s e r i e s  10 . 
The f u s i o n  of  l - t r i m e t h y l s i l y l n a p h t h o [ 2 , 3 - d l - 1  , 2  , 3 - t r i a z o l e  
( 4 )  w i t h  2,3,5-tri-0-benzoyl-l-bromo-D-ribofuranose ( 5 )  a t  
1 3 O o C  and i n  p r e s e n c e  o f  c a t a l y t i c  amoun t s  o f  p o t a s s i u m  i o -  
d i d e  l e d  t o  t h e  f o r m a t i o n  o f  a m i x t u r e  o f  m a i n l y  two coin- 
pounds i n  8 5  % y i e l d ,  which t u r n e d  o u t  t o  be t h e  N - I  a-(?) 
and 8-ariomers ( 8 ) .  T h e i r  s e p a r a t i o n  i n t o  t h e  p u r e  compounds 
was a c h i e v e d  by s i l i c a  g e l  c h r o m a t o g r a p h y  i n  t h e  s o l v e n t  
s y s t e m  1 , 2-dichloroethane/ethyl a c e t a t e  ( 2 0 / 1 ) .  D e b e n z o y l a -  
t i o n  t o  t h e  f r e e  r i b o s i d e s  7 and 9 was p e r f o r m e d  by Zemp- 
l e n ’ s  me thod’ ’  a p p l i e d  t o  t h e  p u r i f i e d  a n o m e r s .  

- - 

- 

- - 

The s i t e  o f  r i b o s y l a t i o n  was c o n c l u d e d  f rom U V - s p e c t r a l  
c o m p a r i s o n s  w i t h  t h e  m o d e l s u b s t a n c e s  1 - ( 2 )  - and 2 - m e t h y l -  
n a p h t h o  [ 2 , 3 - d ]  - 1  ,2 , 3 - t r i a z o l  e ( 3 )  - which r e s u l t e d  f rom t h e  
m e t h y l a t i o n  o f  - 1 w i t h  d i m e t h y l s u l f a t e  i n  b a s i c  medium. T h e  
s e p a r a t i o n  o f  t h e s e  two i s o m e r s  was a g a i n  a c h i e v e d  by c h r o -  
ma tography  a n d  t h e  s t r u c t u r a l  a s s i g n m e n t  b a s e d  on  t h e  f a c t  
t h a t  l - m e t h y l n a p h t h o [ 2 , 3 - d I - l  ,2 , 3 - t r i a z o l e  ( 2 )  - s h o u l d  a b s o r b  
a t  l o w e r  w a v e l e n g t h s  t h a n  t h e  2 - m e t h y l i s o m e r  w i t h  i t s  q u i n o -  
n o i d - t y p e  e l e c t r o n  d i s t r i b u t i o n .  S i n c e  t h e r e  i s  c l o s e  s p e c -  
t r a l  s i m i l a r i t y  be tween  - 2 a n d  t h e  newly s y n t h e s i z e d  n u c l e o -  
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lin-NAPHTHOTRIAZOLE-RIBOSIDES 245 

s i d e s ,  t h e  N - I  s u b s t i t u t i o n  o b v i o u s l y  r e p r e s e n t s  t h e  c o r r e c t  
m o l e c u l a r  s t r u c t u r e  ( T a b .  1 ) .  

C o n s t i t u t i o n  a n d  a s s i g n m e n t  o f  t h e  c o n f i g u r a t i o n  o f  t h e  

g l y c o s i d i c  1 i n k a g e s  c a n  b e  d e p i c t e d  f r o m  t h e  ' H - N M R - s p e c t r a  
t a k e n  i n  C D C 1 3  a n d  D6-DMSO r e s p e c t i v e l y  ( T a b .  2). A c c o r d i n g  

t o  e a r l i e r  f i n d i n g s  

o t h e r  r i b o n u c l e o s i d e s ,  p r o v i n g  t h a t  i n  a n  a n o m e r i c  p a i r  t h e  

c h e m i c a l  s h i f t  o f  t h e  a n o m e r i c  1 ' - H  o f  t h e  a - r i b o s i d e  t e n d s  
t o  a p p e a r  a t  l o w e r  f i e l d  c o m p a r e d  t o  t h a t  o f  t h e  c o r r e s p o n -  
d i n g  O - f o r m .  F u r t h e r m o r e ,  t h e  c o u p l i n g  c o n s t a n t s  o f  t h e  f o r -  

mer  t y p e  o f  compounds  a r e  m o s t l y  l a r g e r  t h a n  i n  t h e  B - s e r i e s .  
A l l  n e w l y  s y n t h e s i z e d  n u c l e o s i d e s  e x c e p t  - 6 r e v e a l  a n o r m a l  

' H - N M R  s p e c t r u m  w i t h  t h e  a r o m a t i c  p r o t o n s  a t  l o w  f i e l d  a n d  

r i s i n g  c h e m i c a l  s h i f t s  o f  t h e  s u g a r  p r o t o n s  i n  t h e  o r d e r  

1 ' , 2 ' , 3 ' , 4 '  a n d  5 ' - H .  The  1 - ( 2 , 3 , 5 - t r i - 0 - b e n z o y l - a - D - r i b o -  

f u r a n o s y l  ) - n a p h t h o [ 2 , 3 - d ]  - l Y 2 , 3 - t r i a z o l e  (6) - , h o w e v e r ,  shows 
some a n o m a l y  b y  t h e  s e p a r a t i o n  o f  2 a r o m a t i c  p r o t o n s  f r o m  t h e  

b r o a d  m u l t i p l e t  a n d  t h e i r  s h i f t  t o  h i g h e r  f i e l d  a t  6.97 ppm. 
The p s e u d o - t r i p l e t  c o n s i s t s  o f  2 p r o t o n s ,  o n e  o f  w h i c h  a p -  

p e a r s  i n  f o r m  o f  a s i n g l e t  a n d  t h e  o t h e r  a s  a d o u b l e t  a c c o r -  

d i n g  t o  d e c o u p l i n g  e x p e r i m e n t s .  I t  i s  v e r y  much l i k e l y  t h a t  

t h e  s i n g l e t  i s  d e r i v e d  f r o m  9-H a n d  t h e  d o u b l e t  w i t h  a n  o r t h o -  

c o u p l i n g  c o n s t a n t  o f  6.2 Hz f r o m  8 - H ,  w h i c h  a r e  s h i f t e d  t o  

h i g h e r  f i e l d  b y  t h e  i n f l u e n c e  o f  t h e  2 ' -  a n d  3 ' - O - b e n z o y l  

g r o u p s  a t  t h e  s u g a r  m o i e t y .  T h e  a n o m e r i c  p r o t o n  i n  - 6 i s  h i d -  

d e n  u n d e r  t h e  a r o m a t i c  m u l t i p l e t  a r o u n d  7 . 3  ppm a s  i n d i c a t e d  

f r o m  a d o u b l e  r e s o n a n c e  e x p e r i m e n t  i r r a d i a t i n g  t h e  2 ' - H  s i g -  

n a l .  

a n d  - 9 h a v e  b e e n  a p p l i e d  t o  a n t i v i r a l  s c r e e n i n g  a n d  c y t o t o x i -  
c i t y  s t u d i e s ,  b u t  n o  a c t i v i t y  c o u l d  b e  d e t e c t e d .  

l2-l6, t h e r e  i s  g o o d  a g r e e m e n t  w i t h  t h e  

B i o l o g i c a l  S c r e e n i n g .  - The  d e p r o t e c t e d  n u c l e o s i d e s  - 7 

E X P E R I M E N T A L  

U V - S p e c t r a  w e r e  r e c o r d e d  o n  a C a r y  R e c o r d i n g  S p e c t r o -  

p h o t o m e t e r ,  M o d e l  118,  f r o m  A p p l .  P h y s i c s  C o r p .  - N M R -  
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S p e c t r a  were  o b t a i n e d  f rom B r u k e r  W M  250  a n d  J e o l  JNM-MH- 
100 h i g h  r e s o l u t i o n  s p e c t r o m e t e r s  w i t h  t e t r a m e t h y l s i l a n e  a s  
a n  i n t e r n a l  s t a n d a r d  on  a 6 - s c a l e  i n  p p m .  - T h i n  l a y e r  
c h r o m a t o g r a p h y  was pe r fo rmed  on s i l i c a  g e l  s h e e t s  F 1550 
LS 254 o f  S c h l e i c h e r  & S c h u l l ,  p r e p a r a t i v e  t h i c k  l a y e r  c h r o -  
ma tography  on g l a s s  p l a t e s  40x20 cm c o a t e d  w i t h  a 0 . 2  cm 
l a y e r  o f  s i l i c a  g e l  PF 254 o f  M e r c k / D a r m s t a d t  and  column 
c h r o m a t o g r a p h y  on Merck s i l i c a  g e l  60 ( p a r t i c l e  s i z e  0 . 0 6 3 -  
0 . 2  m m ) .  - Dry ing  o f  t h e  s u b s t a n c e s  was a c h i e v e d  i n  a v a -  
c u u m  d e s i c c a t o r  o r  i n  a Buchi-TO 50 d r y i n g  oven u n d e r  v a c u u m  
a t  room temp.  and s l i g h t l y  e l e v a t e d  temp. r e s p e c t i v e l y .  - 
M e l t i n g  p o i n t s  a r e  d e t e r m i n e d  i n  a T o t t o l i  a p p a r a t u s  a n d  
a r e  u n c o r r e c t e d .  

9 N a p h t h o [ 2 , 3 - d ] - 1  , 2 , 3 - t r i a z o l e  ( 1 )  - . The s l o w  a d d i t i o n  
o f  5 0  ml o f  10 % sod ium n i t r i t e  s o l u t i o n  t o  a c o l d  s o l u t i o n  
o f  2 , 3 - d i a m i n o n a p h t h a l e n e  ( 2 . 3 7 3  g ,  0 . 0 1 5  m o l )  i n  50 ml o f  
w a t e r  and  10 ml o f  c o n c .  h y d r o c h l o r i c  a c i d  gave  a s l i g h t l y  
y e l l o w i s h  p r o d u c t .  The c o l l e c t e d  s o l i d  was washed w i t h  w a t e r ,  
r e c r y s t a l l i z e d  f rom w a t e r  and  g a v e  a f t e r  d r y i n g  i n  a vacuum 
d e s i c c a t o r  o v e r  P40 ,0  ( 2 . 0  g ,  80 % )  c r y s t a l s  o f  m . p .  1 8 7 O C .  
L i t . '  m . p .  1 8 7 O C .  

l-Trimethylsilyl-naphth0[2,3-d]-? , 2 , 3 - t r i a z o l e  ( 4 ) .  - A 

s u s p e n s i o n  o f  - 1 ( 1 . 6  g ,  0 . 0 1  m o l )  and a few c r y s t a l s  o f  am- 
monium s u l f a t e  i n  h e x a m e t h y l d i s i l a z a n e  ( 1 5  m l )  was r e f l u x e d  
u n d e r  a n h y d r o u s  c o n d i t i o n s  w i t h  s t i r r i n g  f o r  30 min .  t o  form 
a c l e a r  s o l u t i o n .  The e x c e s s  o f  HMDS was d i s t i l l e d  o f f  i n  
vacuum t o  y i e l d  - 4 q u a n t i t a t i v e l y .  The m a t e r i a l  i s  p u r e  enough 
f o r  f u r t h e r  r e a c t i o n s .  

1-(2,3,5-Tri-O-benzoyl-a-) ( 6 )  - and  1 - ( 2 , 3 , 5 - t r i - O - b e n -  
z o y l - R - D - r i b o f u r a n o s y l - n a p h t h o [ 2 , 3 - d ]  - 1  , 2 , 3 - t r i a z o l e  (5).  
A s o l u t i o n  o f  1 - 0 - a c e t y l - 2 , 3 , 5 - t r i - O - b e n z o y l - 8 - D - r i b o f u r a n o s e  
( 5 . 0 4  g ,  0 .01  m o l )  i n  d i c h l o r o m e t h a n e  ( 6 0  m l )  was s a t u r a t e d  
w i t h  HBr-gas u n d e r  i c e  c o o l i n g  f o r  15  min.  The m i x t u r e  i s  
s t i r r e d  f o r  1 hr a t  O°C and t h e n  15 min a t  room temp.  f o l -  
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l o w e d  b y  e v a p o r a t i o n  i n  vacuum t o  a s i r u p .  S u b s e q u e n t  e v a -  
p o r a t i o n  w i t h  a b s o l .  d i c h l o r o m e t h a n e  ( 2 5  m l )  a n d  a b s o l .  t o -  

l u e n e  ( 2 5  m l )  y i e l d e d  a c i d - f r e e  2, w h i c h  was d i s s o l v e d  i n  

d r y  b e n z e n e  ( 3 0  m l ) .  The c r u d e  m a t e r i a l  o f  - 4 was a l s o  d i s -  
s o l v e d  i n  d r y  b e n z e n e  ( 3 0  m l ) ,  b o t h  s o l u t i o n s  u n i f i e d  a n d  

t h e n  a g a i n  e v a p o r a t e d  i n  vacuum t o  a s i r u p y  r e s i d u e .  P o t a s -  
s i u m  i o d i d e  ( 3 0  mg) i s  a d d e d  a n d  t h e n  t h e  m i x t u r e  h e a t e d  i n  
a n  o i l - b a t h  t o  13OoC f o r  1 h r  w i t h  m a g n e t i c  s t i r r i n g  a n d  

u n d e r  a s l i g h t l y  r e d u c e d  p r e s s u r e .  The  c o l d  m e l t  i s  d i s s o l -  

v e d  i n  warm c h l o r o f o r m  ( 2 5 0  m l ) ,  a p r e c i p i t a t e  o f  u n r e a c t e d  
- 1 f i l t e r e d  o f f  a n d  t h e n  t h e  f i l t r a t e  t r e a t e d  s u b s e q u e n t l y  

t h r e e  t i m e s  w i t h  1 N s o d i u m  b i c a r b o n a t e  s o l u t i o n  ( 1 0 0  m l )  

a n d  t w i c e  w i t h  w a t e r .  The  o r g a n i c  l a y e r  i s  d r i e d  o v e r  s o d i u m  

s u l f a t e ,  e v a p o r a t e d  t o  d r y n e s s  a n d  t h e n  c o e v a p o r a t e d  w i t h  
m e t h a n o l  ( 2 0 0  m l )  t o  y i e l d  a n  a m o r p h o u s  f o a m  ( 5 . 2  g ,  8 5  % )  

o f  t h e  a n o m e r i c  m i x t u r e  - -  6 + 8 .  The m i x t u r e  was s e p a r a t e d  on 

t w o  s i l i c a  g e l  c o l u m n s  ( 5 0 x 4  cm)  b y  c h r o m a t o g r a p h y  i n  1 , 2 -  
d i c h l o r o e t h a n e / e t h y l  a c e t a t e  ( 2 0 / 1 )  t o  y i e l d  a s  t h e  f a s t e r  

r u n n i n g  f r a c t i o n  t h e  O-anomer  5 ( 2 . 9  g ,  4 7  % )  a s  a n  a m o r -  

p h o u s  s o l i d .  

A n a l .  C a l c .  f o r  C36H27N307 ( 6 1 3 . 6 ) :  C ,  70 .46 ;  H, 4 . 4 3 ;  

N ,  6 . 8 5 .  F o u n d :  C ,  6 9 . 8 6 ;  H ,  4 . 4 4 ;  N ,  6 . 9 4 .  

C o l l e c t i o n  o f  t h e  s l o w e r  r u n n i n g  f r a c t i o n  a n d  e v a p o r a -  
t i o n  y i e l d e d  t h e  a - a n o m e r  - 6 ( 0 . 6 7  g ,  1 1  % )  a s  a s o l i d  f o a m .  

A n a l .  C a l c .  f o r  C36H27N307  ( 6 1 3 . 6 ) :  C ,  7 0 . 4 6 ;  H ,  4 . 4 3 ;  

N ,  6 . 8 5 .  F o u n d :  C ,  7 0 . 3 7 ;  H ,  4 . 5 5 ;  N ,  6 . 5 2 .  

I - 8 - D - R i b o f u r a n o s y l  - n a p h t h o [ 2 , 3 - d ]  - 1  , 2 , 3 - t r i a z o l e  ( 9 ) .  - 
Compound - 8 ( 2 . 0  g ,  0 . 0 0 3 3  m o l )  was a d d e d  i n t o  a m e t h a n o l i c  
s o d i u m  m e t h o x i d e  s o l u t i o n  ( 6 0  mg s o d i u m  i n  2 0 0  m l  o f  m e t h a -  
n o l )  a n d  t h e n  s t i r r e d  f o r  4 h r  a t  r o o m  t e m p . .  A f t e r  a d d i t i o n  

o f  w a t e r  ( 2 0  m l )  t h e  s o l u t i o n  was n e u t r a l i z e d  w i t h  a c e t i c  

a c i d  a n d  e v a p o r a t e d  t o  d r y n e s s .  T h e  r e s i d u e  was c o e v a p o r a -  

t e d  t h r e e  t i m e s  w i t h  w a t e r  ( 1 0  m l ) ,  t w i c e  w i t h  m e t h a n o l  ( 2 0  
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m l )  a n d  t h e n  t h e  r e s idue  c r y s t a l l i z e d  f r o m  w a t e r  ( 3 0  m l )  t o  
g i v e  a y e l l o w i s h  powder  ( 0 . 7 2  g ,  7 3  % )  o f  m . p .  l87OC ( d e c o m p . ) .  

A n a l .  C a l c .  f o r  C l 5 H I 5 N 3 O 4  ( 3 0 1 . 3 ) :  C ,  5 9 . 7 9 ;  H ,  5 . 0 2 ;  
N ,  1 3 . 9 5 .  F o u n d :  C ,  5 9 . 4 2 ;  H ,  5 . 2 8 ;  N ,  1 3 . 6 3 .  

l - a - D - R i b o f u r a n o s y l  - n a p h t h o [ 2 , 3 - d ]  - 1  , 2 , 3 - t r i a z o l e  (7). 
The p r e c e d i n g  p r o c e d u r e  i s  u s e d  a n a l o g o u s l y  f o r  d e a c y l a t i o n  
o f  - 6 ( 0 . 3 5  g ,  0 . 0 0 0 6  m o l )  t o  y i e l d  a b r o w n i s h  p r o d u c t  ( 0 . 0 5 9 ,  
30 % )  o f  m.p.  186-19OoC ( d e c o m p . ) .  

A n a l .  C a l c .  f o r  C I 5 H l 5 N 3 O 4  ( 3 0 1 . 3 ) :  C ,  5 9 . 7 9 ;  H ,  5 . 0 2 ;  
N ,  1 3 . 9 5 .  Found :  C ,  5 9 . 6 5 ;  H ,  5 . 1 5 ;  N ,  1 3 . 8 6 .  

- -  1 - ( 2 )  a n d  2 - M e t h y l - n a p h t h o [ 2 , 3 - d ]  - 1  , 2 , 3 - t r i a z o l e  ( 3 ) .  - 

To a s o l u t i o n  o f  l i n - n a p h t h o t r i a z o l e  ( I )  - ( 0 . 5  g ,  0 . 0 0 3  m o l )  
i n  5 % a q u e o u s  s o d i u m - h y d r o x i d e  ( 3  m l ,  5 % ) ,  d i m e t h y l s u l f a t e  
( 1  m l )  was a d d e d  d r o p w i s e  . a t  30-35OC w i t h  s t i r r i n g .  A y e l l o w  
p r e c i p i t a t e  s e p a r a t e s  o u t  a n d  i s  f i l t e r e d  a f t e r  1 h r ,  d r i e d  
i n  a vacuum d e s i c c a t o r  t o  y i e l d  0 . 5  g ( 9 2  % )  o f  t h e  c r u d e  
m i x t u r e  w i t h  m . p .  160-180°C.  T l c  showed  two  s p o t s  o f  t h e  two 
i somers  - 2 a n d  - 3 ,  w h i c h  were s e p a r a t e d  on p r e p a r a t i v e  s i l i c a  
gel  p l a t e s  ( 4 0 ~ 2 0 ~ 0 . 2  cm) u s i n g  1,2-dichloroethane/ethyl a c e -  
t a t e  ( 2 0 / 1 )  a s  s o l v e n t  s y s t e m .  The t w o  b a n d s  were e l u t e d  s e -  
p a r a t e l y  w i t h  c h l o r o f o r m / m e t h a n o l  ( 4 / 1 ) .  From t h e  f a s t e r  
r u n n i n g  z o n e  2 - m e t h y l n a p h t h 0 [ 2 , 3 - d ]  -1  , 2 , 3 - t r i a z o l e  ( 3 )  - was  
c r y s t a l l i z e d  f r o m  n - h e x a n e / m e t h a n o l  ( 2 / 1 )  t o  g i v e  y e l l o w  
c r y s t a l s  o f  m . p .  240°C ( d e c o m p . ) .  

A n a l .  C a l c .  f o r  C I 1 H 9 N 3  ( 1 8 3 . 2 ) :  C ,  7 2 . 1 1 ;  H ,  4 . 9 5 ;  
N ,  2 2 . 9 4 .  Found :  C ,  7 1 . 8 6 ;  H ,  4 . 9 0 ;  N ,  2 2 . 7 7 .  

T h e  e x t r a c t  o f  t h e  s l o w e r  mov ing  b a n d  g a v e  on c r y s t a l -  
l i z a t i o n  f r o m  n - h e x a n e / e t h a n o l  ( 4 / 1 )  c o l o u r l e s s  c r y s t a l s  o f  
n1 .p .  175OC. 

N ,  2 2 . 9 4 .  F o u n d :  C ,  7 1 . 8 4 ;  H ,  4 . 8 1 ;  N ,  2 2 . 7 4 .  
A n a l .  C a l c .  f o r  C I 1 H 9 N 3  ( 1 8 3 . 2 ) :  C ,  7 2 . 1 1 ;  H ,  4 . 9 5 ;  
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