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6 
SYNTHESIS OF P-AZIDO-(R)-N -p-HYDROXYPHENYLISOPROPYLADENOSINE 
( R - A H P I A )  AS POTENTIAL PHOTOAFFINITY PROBE FOR A1 ADENOSINE 
RECEPTORS. 

G l o r i a  C r i s t a l l i ,  M a r i o  G r i f a n t i n i ' ,  S a u r o  V i t t o r i  

D i p a r t i m e n t o  d l  S c i e n z e  C h i m i c h e  U n i v e r s i t h  d i  

C a m e r i n o ,  6 2 0 3 2  C a m e r i n o ,  I t a l y .  

K a r l - N o r b e r t  K l o t z ,  M a r t i n  J. L o h s e  

P h a r m a k o l o g i s c h e s  I r i s t i t u t ,  U n i v e r s i t a t  H e i d e l b e r g ,  I m  
N e u e n h e i m e r  F e l d  3 6 6 ,  6 9 0 0  H e i d e l b e r g ,  F e d e r a l  R e p u b l i c  
o f  Germany .  

6 
Abst rac t .  The p r e p a r a t i o n  o f  Z - a z i d o - ( R ) - N  - p - h y d r o x y p h e n y l -  
i s o p r o p y l a d e n o s i n e  ( R - A H P I A )  ( 1 )  s t a r t i n g  f r o m  2 , 6 - d i c h l o r o -  
- 9 - ( 2 , 3 , 5  -tri-0-acetyl-B-D-ribofuranosy1)purine ( 2 )  is d e -  
s c r i b e d .  T h i s  new a d e n o s i n e  a n a l o q u e  e x h i b i t s  p o t e n t  a g o n i s t  
a c t i v i t y  o n  A a d e n o s i n e  r e c e p t o r s  a n d  c o u l d  b e  s u i t a b l e  f o r  
p h o t o a f f i n i t y  l a b e l i n g  s t u d i e s  o n  t h e  same r e c e p t o r  s u b t y p e .  

1 

The e n d o g e n o u s  n u c l e o s i d e  a d e n o s i n e  h a s  b e e n  p r o p o s e d  

a s  a n e u r o t r a n s m i t t e r  o r  n e u r o m o d u l a t o r  a c t i n g  o n  s e v e r a l  

p h y s i o l o q i c a l  s y s t e m s  b y  i n t e r a c t i o n  w i t h  a d e n y l a t e  

c y c l a s e . '  The m o l e c u l a r  c o m p o n e n t s  w h i c h  m e d i a t e  t h i s  i n -  

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

s e l e c t e d  a d e n o s i n e  a n a l o g u e s  a n d  a s  a r e s u l t  t w o  s u b t y p e s  

o f  membrane a s s o c i a t e d  r e c e p t o r s ,  A ( o r  R . )  a n d  A 2 ( o r  R a ) ,  

2 9 3  The A r e c e p t o r s  are c o u p l e d  t o  a n  h a v e  b e e n  i d e n t i f i e d .  
1 1 

1 
i n h i b i t i o n  a n d  t h e  A r e c e p t o r s  a r e  c o u p l e d  t o  a s t i m u l a t i o n  

o f  a d e n y l a t e  c y c l a s e  a c t i v i t y .  R a d i o l i g a n d  b i n d i n q  s t u d i e s  
2 

213 
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214 CRISTALLI ET AL. 

h a v e  b e e n  p e r f o r m e d  w i t h  t r i t i a t e d  a d e n o s i n e  a n a l o q u e s  t o  

i d e n t i f y  A r e c e p t o r s  i n  i s o l a t e d  membrane p r e p a r a t i o n s .  

S i n c e  t h e  A a d e n o s i n e  r e c e p t o r s  i n  f a t  c e l l s  a n d  i n  some 

b r a i n  r e g i o n s  a r e  v e r y  s e n s i t i v e  t o  N - s u b s t i t u t e d  a d e n o s i -  
6 

n e  d e r i v a t i v e s  s u c h  a s  ( - ) N  -phenylisopropyladenosine ( P I A ) ,  

L 3 H ] P I A  h a s  b e e n  u s e d  a s  a s e l e c t i v e  r a d i o l i g a n d  f o r  A 1  re- 

c e p t o r s .  A d e r i v a t i v e  o f  P I A ,  ( - ) N  - p - h y d r o x y p h e n y l i s o p r o p y -  

l a d e n o s i n e  [ ( - ) H P I A ]  h a s  b e e n  r a d i o i o d i n a t e d  a n d  t h e  r e s u l -  

t i n g  p r o d u c t  ( - )  [lz51 J H P I A  s h o w e d  a h i g h  s p e c i f i c  r a d i o a c t i -  

v i t y  w h i c h  a l l o w s  i d e n t i f i c a t i o n  o f  t h e  A r e c e p t o r s  i n  t i s -  

s u e s  w i t h  l o w  r e c e p t o r  d e n s i t y .  On t h e  o t h e r  h a n d ,  c o v a -  

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

p r o b e s  w h i c h  u p o n  U V - i r r a d i a t i o n  b i n d  i r r e v e r s i b l y  t o  t h e  

r e c e p t o r . "  These  f ~ n d i n g s  p r o m p t e d  u s  t o  p r e p a r e  a n  a d e n o -  

s i n e  a n a l o g u e  w h i c h  e x h i b i t s  p o t e n t  a g o n i s t  a c t i v i t y  o n  

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

p h o t o l y s e d .  

4 9 5  
1 

6 
1 

6 

1 
6-9 

A1 

6 
T h i s  p a p e r  d e s c r i b e s  t h e  s y n t h e s i s  o f  Z - a z i d o - ( R ) - N  - p -  

- h y d r o x y p h e n y l i s o p r o p y l a d e n o s i n e  ( R - A H P I A )  ( l ) ,  a new a d e n o -  

s i n e  d e r i v a t i v e  w h i c h  p o s s e s s e s  

r i s t i c s .  P r e l i m i n a r y  b i o l o g i c a l  

[ i f  1 t o  b o t h  A a n d  A a d e n o s i n e  
1 2 

t h e  a b o v e - r e q u i r e d  c h a r a c t e -  

r e s u l t s  o n  b i n d i n g  a c t i v i t y  

r e c e p t o r s  a r e  a l s o  r e p o r t e d .  

6 C h e m i s t r y .  The s y n t h e s i s  o f  Z - a z i d o - ( R ) - N  - p - h y d r o x y p h e n y l -  

i s o p r o p y l a d e n o s i n e  ( R - A H P I A )  ( 1 )  was a c c o m p l i s h e d  b y  t h e  me- 

t h o d  o u t l i n e d  i n  Scheme 1. T r e a t m e n t  o f  2 , 6 - d i c h l o r o - 9 - ( 2 , 3 ,  

5 - t r l - O - a c e t y l - 8 - D - r i b o f u r a n o s y l ) - p u r i n e  ( 2 )  w i t h  ( - ) 1 -  

- m e t h y l - 2 - ( 4 - h y d r o x y p h e n y l ) e t h y l a m i n e  i n  d r y  a c e t o n i -  

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

t i o n  6 w i t h o u t  r e m o v a l  o f  L h e  a c e t y l  g r o u p s  t o  g i v e  c o m p o u n d  

3 .  A r i  a t t e m p t  t o  o b t a i n  t h e  t i t l e  compound  1 b y  r e a c t i o n  o f  

1 2 , 1 3  
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3 

+ 5  
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216 CRISTALLI ET AL. 

3 w i t h  s o d i u m  a r i d e  was n o t  s u c c e s s f u l .  The o n l y  r e a c t i o n s  

o b s e r v e d  w e r e  t h e  s e l e c t i v e  d e a c e t y l a t i o n  o f  h y d r o x y l i c  

g r o u p s  a t  p o s i t i o n  2 a n d  3 t o  g i v e  compound  4 a n d  t h e  

c o m p l e t e  d e a c e t y l a t i o n  t o  g i v e  compound  5. C o m p l e t e  d e a c e t y -  

l a t i o n  o f  3 was a c h i e v e d  b y  t r e a t m e n t  w i t h  m e t h a n o l i c  
6 

ammonia  t o  g i v e  2 - c h l o r o - ( R ) - N  - p - h y d r o x y p h e n y l i s o p r o p y l a d e -  

n o s i n e  ( 5 ) .  P r e p a r a t i o n  o f  t h e  h y d r a z i n o  d e r i v a t i v e  6 was 

a c r o m p l i s h e d  b y  t r e a t m e n t  o f  5 w i t h  a n h y d r o u s  h y d r a z i n e  a t  

r o o m  t e m p e r a t u r e .  T h i s  compound  was i s o l a t e d  i n  c r y s t a l l i n e  

f o r m  a n d  c h a r a c t e r i z e d  b y  NMR a n d  e l e m e n t a l  a n a l y s i s .  

T r e a t m e n t  o f  6 w i t h  n i t r o u s  a c i d  a t  O ° C  r e s u l t e d  i n  t h e  

i s o l a t i o n  o f  d e s i r e d  compound  1 i n  g o o d  y i e l d .  

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

s o r p t i o n  a t  2 1 4 0  cm w h i c h  i s  c h a r a c t e r i s t i c  o f  t h e  a z i d o  

g r o u p .  On t h i s  b a s i s ,  i n  a d d i t i o n  t o  t h e  e l e m e n t a l  a n a l y s i s  

a n d  t h e  NMR s p e c t r u m ,  t h e  s t r u c t u r e  o f  t h i s  p r o d u c t  h a s  b e e n  

c l e a r l y  e s t a b l i s h e d .  P h o t o l y s i s  o f  R - A H P I A  ( 1 )  was d e m o n s t r a -  

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

e t h a n o l i c  s o l u t i o n  o f  t h e  n u c l e o s i d e  ( ~ x ~ O - ~ M )  i r r a d i a t e d  a t  

254  nm ( f i g u r e  1). 

-1 

B I O L O G I C A L  E V A L U A T I O N  

B i n d i n g  a c t i v i t y  o f  R-AHPIA (1) t o  A a d e n o s i n e  r e c e p -  

t o r s  o f  r a t  b r a i n  membranes  was t e s t e d  i n  c o m p e t i t i o n  

s t u d i e s  u s i n g  [ H ] P I A  a s  d e s c r i b e d . 1 4  A K - v a l u e  o f  1 . 6  nM 

was f o u n d .  The b i o l o g i c a l  a c t i v i t y  o f  t h e  compound  was 

i n v e s t i g a t e d  i n  a d c n y l a t e  c y c l a s e  s t u d i e s  w i t h  membrane o f  

r a t  f a t  c e l l s  ( A ,  a d e n o s i n e  r e c e p t o r )  a n d  human  p l a t e l e t s  

1 

3 
1 

I 

( A 2  a d e n o s i n e  r e c e p t o r )  a s  d e s c r i b e d  b y  J a k o b s  e t  a 1 . 1 5  The 

I C 5 0 - v a l u e  o b s e r v e d  a t  t h e  A r e c e p t o r  was 3 5  nM a n d  t h e  
1 

E C 5 0 - v a l u e  a t  t h e  A r e c e p t o r  2 .2  p M .  T h e s e  r e s u l t s  show 
2 
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FIGURE 1. Spectral c h a n g e s  during irradiation of R - A H P I A  at 
254 nm. a ,  Before irradiation; b ,  2.5 min; C ,  5 min; 
d ,  10 min; 8 ,  30 min after irradiation. 

t h a t  t h e  p r o p e r t i e s  o f  R-AHPIA a t  a d e n o s i n e  r e c e p t o r s  a r e  

c o m p a r a b l e  t o  t h o s e  o f  t h e  p a r e n t  compound  R-HPIA .  M o r e  

d e t a i l s  o n  t h e s e  e x p e r i m e n t s  a n d  o n  p h o t o a f f i n i t y  l a b e l i n g  

s t u d i e s  w i l l  b e  p r e s e n t e d  s e p a r a t e l y .  
1 6  

EXPERIMENTAL SECTION 

The m e l t i n g  p o i n t s  w e r e  d e t e r m i n e d  w i t h  a B u c h 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 .  'H NMR s p e c t r a  w e r e  o b t a i n e d  w i t h  a 

V a r i a n  FT 8 0  A s p e c t r o m e t e r .  A l l  e x c h a n g e a b l e  p r o t o n s  w e r e  

c o n f i r m e d  b y  a d d i t i o n  o f  D 0 .  I n f r a r e d  s p e c t r a  w e r e  r e c o r d e d  

o n  a P e r k i n - E l m e r  M o d e l  2 9 7  s p e c t r o p h o t o m e t e r  a n d  u l t r a v i o -  

l e t  o n  a P e r k i n - E l m e r  M o d e l  5 7 5  s p e c t r o p h o t o m e t e r .  TLC was 

c a r r i e d  o u t  o n  s i l i c a  g e l  60 F - 2 5 4  ( M e r c k )  p r e c o a t e d  TLC 

p l a t e s .  S i l i c a  g e l  60 ( M e r c k )  was u s e d  for c o l u m n  c h r o m a t o -  

2 

g r a  PhY * 
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6 
2-Chloro-(R)-N -[l-methyl-2-(4-hydroxyphenyl)ethyl]-9-( 2,3, 

5-tri-O-acetyl-~-D-ribofuranosyl)adenine (3). To a s o l u t i o n  

o f  1 , 6  g ( 3 . 5 8  m m o l )  o f  2,6-dichloro-9-(2,3,5-tri-O-acetyl- 

- B - D - r i b o f u r a n o s y 1 ) p u r i n e  ( 2 ) 1 1  i n  1 2 0  m l  o f  d r y  a c e t o n i t r i -  

l e  W R S  a d d e d  1 , 6  g ( 1 0 , 7  m m o l )  o f  ( - )  l - m e t h y l - 2 - ( 4 - h y d r o x y -  

a n d  t h e  m i x t u r e  was s t i r r e d  a t  r o o m  p h e  n y 1 ) e t h y 1 am I n e , 
t e m p e r a t u r e  f o r  1 5  h.  The s o l v e n t  was r e m o v e d  i n  v a c u o  a n d  

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

e l u t i n g  w i t h  C H C l  -MeOH ( 9 7 - 3 )  t o  q i v e  1 g ( 5 0 % )  o f  3 a s  a 

v i s c o u s  p u r e  s o l i d ;  'H NMR ( M e 2 S 0 - d  )6 1 . 1 6  ( d ,  3 ,  J = 6 , 5  H z ,  

C H 3 i P r ) ,  2 . 0 3 ,  2 . 0 5 ,  2 . 1 2  ( s ,  9 ,  t h r e e  COCH3), 2 . 4 3 - 2 . 9 7  (m, 

2 ,  C H  i P r ) ,  4 . 3 3  (m, 4 ,  H - 5 ' ,  H - 4 '  a n d  CH i P r ) ,  5 . 6 0  (m, 1, 

1 2 , 1 3  

3 

6 

2 
H - 3 ' ) ,  5 . 9 1  ( t ,  1, H - 2 ' ) ,  6 . 1 5  ( d ,  1 ,  5 ~ 5 . 4  H z ,  H - l ' ) ,  6 . 6 3  

( d ,  2, 5 ~ 8 . 4  H z ,  H -3 "  a n d  H - 5 "  a r o m a t ) ,  7 . 0 5  ( d ,  2 ,  518.2 

H z ,  H-2 "  a n d  H-6 "  a r o m a t ) ,  8 . 3 2  ( d ,  1, J=8.8 H 7 ,  N H ) ,  8 . 3 8  

( s ,  1, H - 8 ) ,  9 . 1 2  ( s ,  1, OH a r o m a t ) .  

Anal. C a l c d .  f o r  CZ5Hz8C1N5O8:C, 5 3 . 4 3 ;  H ,  5 . 0 2 ;  N ,  

1 2 . 4 6 .  F o u n d : C ,  5 3 . 7 2 ;  H ,  5 . 3 6 ;  N ,  1 2 . 1 1 .  

2-Chloro-(R)-N - [l-methyl-2-(4-hydroxyphenyl)ethyl] -9-(5-0- 

- a c e t y l - & D - r i b o F u r a n o s y 1 ) a d e n i n e  ( 4 ) .  To a s t i r r e d  s o l u t i o n  

o f  220 mq ( 0 . 3 9  m m o l )  o f  3 i n  20 m l  o f  e t h a n o l  was a d d e d  1 2 7  

mg ( 1 . 9 6  m m o l )  o f  s o d i u m  a z i d e  i n  w a t e r .  The r e a c t i o n  

m i x t u r e  was r e f l u x e d  f o r  2 4  h a n d  t h e n  i t  was e v a p o r a t e d  t o  

d r y n e s s  i n  v a c u o .  T r i t u r a t i o n  o f  t h e  r e s i d u e  w i t h  C H C l  -MeOH 

( 9 5 : 5 )  g a v e  a m i x t u r e  f r o m  w h i c h  t h e  p r e c i p i t a t e d  i n o r g a n i c  

s a l t s  w e r e  r e m o v e d  b y  f i l t r a t i m n .  E v a p o r a t i o n  o f  t h e  

f i l t r a t e  t o  d r y n e s s  i n  V ~ C U O  g a v e  a r e s i d u e  w h i c h  was 

r h r o m a t o q r a p h e d  o n  a s i l i c a  g e l  c o l u m n .  E l u t i o n  w i t h  

CHC13-MeUH ( Y 0 : l O )  y i e l d e d  75  mg ( 4 0 % )  o f  4 a n d  4 0  mg ( 2 3 % )  

o f  5; 'H NMR (Me2SO-d6)  6 1 . 1 5  ( d ,  3,  3 ~ 6 . 4  Hz ,  C H 3  i P r ) ,  

2.02 ( s ,  1 ,  LOCH3) ,  2 . 5 5 - 2 . 9 7  (m,  2 ,  C t i 2  i P r ) ,  3 . 9 6 - 4 . 6 5  (m,  

6 
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6 ,  H - 5 ' ,  H - 4 ' ,  H - 3 ' ,  H - 2 '  a n d  CH i P r ) ,  5 . 3 6  ( d ,  1, 5 ~ 5 . 2  Hz ,  

O H - 3 ' ) ,  5 . 5 7  ( d ,  1, J = 5 . 6  H z ,  O H - 2 ' 1 ,  5 . 8 3  ( d ,  1, 3 ~ 4 . 8  H z ,  

H - l l ) ,  6 . 6 2  ( d ,  2 ,  J = 6 . 8  Hz ,  H -3 "  a n d  H - 5 "  a r o m a t ) ,  7 . 0 5  ( d ,  

2 ,  J=8.3 Hz,  H-2 "  a n d  H-6 "  a r o m a t ) ,  8 . 2 2  ( d ,  1, J = 8 . 7  Hz,  

N H ) ,  8.33 ( s ,  1, H - 8 ) ,  9 . 1  ( s ,  1, OH a r o m a t ) .  

Anal. C a l c d .  for C H C1N506:C,  5 2 . 7 7 ;  H ,  5 . 0 6 ;  N ,  2 1  2 4  
1 4 . 6 5 .  F o u n d :  C ,  5 3 . 0 9 ;  H, 5 .37 ;  N, 1 4 . 2 8 .  

2-Chloro-(R)-N - p - h y d r o x y p h e n y l i s o p r o p y l a d e n o s i n e  (5). A s o -  

l u t i o n  o f  3 ( l g ,  1 . 7 7  m m o l )  i n  25  m l  o f  m e t h a n o l  s a t u r a t e d  

a t  O D C  w i t h  ammonia  was s e t  a s i d e  a t  r o o m  t e m p e r a t u r e  f o r  5 

h .  The s o l v e n t  was r e m o v e d  i n  V ~ C U O  a n d  t h e  r e s i d u e  was c h r o -  

m a t o g r a p h e d  o n  a s i l i c a  g e l  c o l u m  e l u t i n g  w i t h  CHC13-MeOH 

( 8 7 : 1 3 )  t o  g i v e  6 1 7  mg (80%) o f  5 a s  a p u r e  s o l i d :  m p  

8 0 - 8 3 ° C ;  'H NMR(Me2SO-d ) 6 ( d ,  3 ,  J = 6 . 4  Hz ,  C H 3  i P r ) ,  

2 . 3 9 - 3 . 0 1  (m, 2 ,  C H 2  i P r ) ,  3 . 5 8  (m, 2 ,  H - 5 ' 1 ,  3 . 7 8 - 4 . 6 5  (m, 

4 ,  H - 4 ' ,  H - 3 ' ,  H - 2 '  a n d  C H  i P r ) ,  4 . 9 8 - 5 . 2 0  (m, 2 ,  OH-5 '  a n d  

6 

1 . 1 6  
6 

OH-3'  1 ,  5 . 4 5  ( d ,  1, O H - 2 ' ) ,  5 . 8 1  ( d ,  I ,  5 ~ 5 . 9  H z ,  H - l ' ) ,  

6 . 6 2  ( d ,  2, 3 ~ 8 . 4  H z ,  H -3 "  a n d  H-5 "  a r o m a t ) ,  7 . 0 5  ( d ,  2 ,  

J z 8 . 1  H z ,  H - 2 "  a n d  H - 6 "  a r o m a t ) ,  8 . 2 2  ( d ,  I ,  J = 8 . 6  H z ,  N H ) ,  

8.37 ( s ,  1, H - 8 ) ,  9 . 1  ( s ,  1, OH a r o m a t ) .  

Anal. C a l c d .  f o r  C H C I N 5 0 5 :  C ,  5 2 . 3 7 ;  H ,  5 . 0 8 ;  N ,  1 9  22  
1 6 . 0 6 .  F o u n d :  C ,  5 2 . 6 1 ;  H ,  5 . 2 5 ;  N ,  1 5 . 8 4 .  

2-Hydrazino-(R)-N -p-hydroxyphenyl isopropyladenosine (6). To 

6 m l  o f  a n h y d r o u s  h y d r a z i n e ,  w h i c h  was c o o l e d  i n  a n  

i c e - b a t h ,  was  a d d e d  p o r t i o n w i s e  5 9 0  mg ( 1 . 3 5  m m o l )  o f  5 a n d  

t h e  r e a c t i o n  m i x t u r e  was k e p t  a t  r o o m  t e m p e r a t u r e  f o r  4 h.  

W a t e r  ( 1 5  m l )  was a d d e d  a n d  t h e  s o l u t i o n  c o n c e n t r a t e d  i n  

v a c u o .  T h i s  o p e r a t i o n  was r e p e a t e d  t h r e e  t i m e s  t o  g i v e  w h i t e  

r r y s t a l s  wh ich  w e r e  f i l t e r e d ,  w a s h e d  w i t h  w a t e r  a n d  d r i e d  

u n d e r  vacuum:  y i e l d  o f  6 ,  4 1 0  mg ( 7 0 % ) ;  mp 190-193OC,  d e c ;  

'H NMR (Me SO-d ) 6 1 . 1 0  ( d ,  3 ,  3 = 6 . 4  H z ,  CHJ i P r ) ,  2 . 3 1 - 3 . 0 0  

6 

2 6 
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(m, 2 ,  Ct i2 L P ~ )  3 . 5 7  (m,  2 ,  H - 5 ' )  3 .89  (m,  1, H - 4 ' 1 ,  4 .12  

(m, 1, H - 3 ' 1 ,  4 . 2 7 - 4 . 9 0  (m, 4 ,  t l - 2 ' ,  CH i P r  a n d  N H 2 ) ,  

4 . 9 7 - 5 . 4 8  (m, 3 ,  O H - 5 ' ,  OH-3'  a n d  O H - 2 ' 1 ,  5 . 7 5  ( d ,  1 ,  J=6.1 

Hz, H - l ' ) ,  6 . 6 2  ( d ,  2 ,  5 ~ 8 . 3  Hz, H-3 "  a n d  H - 5 "  a r o m a t ) ,  

6 . 8 6 - 7 . 4 9  (m, 4 ,  t i - 2 "  a n d  H-6 "  a r o m a t ,  t w o  N H ) ,  7 . 9 2  ( s ,  1, 

H - 8 1 ,  9 . 0 7  ( s ,  1, a r o m a t ) .  

H N 0 : C ,  5 2 . 8 9 ;  H ,  5 . 8 4 ;  N ,  
'19 25 7 5 

Anal. C a l c d .  f o r  

2 2 . 7 0 .  F o u n d :  C ,  5 2 . 9 8 ;  H, 6 . 0 2 ;  N ,  2 2 . 5 1 .  

Z - A z i d o - ( R ) - N  -p-hydroxyphenylisopropyladenosine (R-AHPIA) 

(1). An i c e  c o o l e d  s o l u t i o n  o f  4 0 0  m g  ( 0 . 9 2  m m o l )  o f  6 i n  6 

m l  o f  w a t e r  was t r e a t e d  w i t h  c o n c  h y d r n c h l o r l c  a c i d  t.0 

o b t a i n  pH 2 . 5 .  To t h i s  m i x t u r e  was a d d e d  0 . 3  m l  o f  q l a c i a l  

a c e t i c  a c i d  a n d  t h e n ,  d r n p w i s e ,  a c o o l e d  s o l u t i o n  o f  1 5 2  mg 

o f  s o d i u m  n i t r i t e  i n  10  rnl  o f  w a t e r .  D u r i n g  t h i s  a d d i t i o n 7  g 

o f  i c e  was a l s o  a d d e d  t o  k e e p  t h e  t e m p e r a t u r e  b e t w e e n  O o  a n d  

2OC. The  r e a c t i o n  m i x t u r e  was s t i r r e d  a t  O o  f o r  1 h a n d  t h e  

c r y s t a l s  t h a t  p r e c i p i t a t e d  w e r e  c o l l e c t e d  b y  f i l t r a t i o n .  T L C  

i r i  C H C l  -MeOH ( 8 5 : 1 5 )  s h o w e d  t h a t  t h i s  s o l i d  p r e s e n t . e d  some 

i m p u r i t i e s .  The f i l t r a t e  was n e u t r a l i z e d  w i t h  s a t u r a t e d  

NaHCO s o l u t i o n  a n d  t h e n  e x t r a c t e d  s e v e r a l  t i m e s  w i t h  c h l o r o -  

f o r m .  The  o r g a n i c  l a y e r s  w e r e  d r i e d  ( N a  SO ) a n d  e v a p o r a t e d  

i n  V ~ C U O  t o  q i v e  a r e s i d u e  w h i c h  was c o m b i n e d  w i t h  t h e  f i l t e -  

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

E l u t i o n  w i t h  C H C l  -MeOH ( 8 5 : 1 5 )  g a v e  3 1 0  mg ( 7 6 % ) o f  2 - a z i d o -  

- ( R ) - N  - p - h y d r o x y p h e n y l i s o p r o p y l a d e n o s i n e  ( R - A P H I A )  ( 1 )  a s  

w h i t e  c r y s t a l s ,  mp 202-204OC,  d e c ;  [ a ]  - 8 3 . 2  ( c = O . 5 ,  

E t O H ) ;  U V  ( E t O H )  b e f o r e  p h o t o l y s i s  1 228  nm ( E  1 9 0 4 0 ) ,  277  

( ~ 2 1 6 8 0 ) ,  a f t e r  p h o t o l y s i s  2 2 4  n m  ( E  2 0 8 8 0 ) ,  262  ( E  max 
1 6 5 6 0 1 ,  2 7 5  ( s h ,  E 1 5 0 4 0 ) ;  I R  v 2 1 4 0  c m - l  ( N E N ) ;  'H NMR 

i P r ) ,  2 . 3 8 - 3 . 0 7  ( b r  (Me2S0-d  ) 6 1 . 1 5  ( d ,  3 ,  J = 6 . 3  Hz ,  

m,  2 ,  CH2 i P r  a n d  M e 2 S O ) ,  3 . 3 7 - 3 . 7 5  (m, 2 ,  H - 5 ' 1 ,  3 . 8 1 - 4 . 1 9  

6 

3 

3 

2 4  

3 
6 

20 

max 

C H 3  6 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
0
9
:
5
4
 
2
7
 
J
a
n
u
a
r
y
 
2
0
1
1



6 
2-AZIDO-(R)-N -p-HYDROXYPHENYLISOPROPYLADENOSINE 221 

( m ,  2 ,  H-4' a n d  H - 3 ' ) ,  4.26-4.70 ( m ,  2 ,  H - 2 '  a n d  C H  i P r ) ,  

4.96-5.27 ( m ,  2, OH-5 '  a n d  OH-3'), 5.4 ( d ,  1 ,  OH-2'1, 5 . 7 7  

( d ,  1 ,  5 ~ 5 . 9  H z ,  H-ll), 6.61 ( d ,  2, J = 8 . 3  Hz, H-3"  a n d  H-5" 

a r o m a t ) ,  7.02 ( d ,  2,.  5 ~ 8 . 1  H z ,  H - 2 "  a n d  H-6" a r o r n a t ) ,  8 . 0 1  

( d ,  1 ,  N H ) ,  8 . 2 6  ( s ,  1, H - 8 ) ,  9.10 (s, 1, OH a r o m a t ) .  

Anal. C a l c d .  f o r  C H N 0 51.58; H, 5.01; N ,  
1 9  2 2  8 5 :  c ,  

2 5 . 3 3 .  F o u n d :  C ,  5 1 . 2 4 ;  H ,  5.27; N ,  24.98. 
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