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SYNTHESES OF PYRIU012.3-d lPYHIMIDINE NUCLEOSIDES VIA  6-ALLYLAMINO 

URlDlNLS FROM 6.5'-ANHYDROURIDINE DERIVATIVE AND ALLYIAMINES 

Tstrneo I l o l ~ ' ,  l c h i r o  l s h i k a w a .  Yasuo T o n i  i. Y o s h i h i s a  

M izuno .  and  l l a r u o  Ogora 

Schoo l  o f  P h a r m a c e u t i c a l  S c i e n c e s .  K i t a s a t o  U n i v e r s i t y  

5 -9 -1 .  S h i r o k n n e ,  M i n a t o - k u .  Tokyo 108.  Japan  

N o r i o  Knvahara  

I l o k k a l d o  l n s t i t u l e  of  P h a r m a c e u t i c a l  S c i e n c e s .  7 - 1 ,  

K a t s u r a o k a - c h o ,  O t a r u - s h i .  H o k k a i d u  047-02 .  Japan 

A- P y r i d o l Z . 3 - $ ] p y r i m i d i n e  n u c l e o s i d e s  were r e a d i l y  

s y n t h e s i z e d  by 11-eatmcnt  of 2',3'-0-isoprop~lidene-$-allylamina- - 

u l - i d i n e s ,  w h i c h  were d e r i v e d  f rm 6.5'-anI~ydro-2'.3'-O-isopropyli 

d e n e - 6 - h y d c - o x y u r i d i n e  and  a l l y l a m i n e s  w i t h  p a l l a d i u m (  O ) a c e t a t e .  

I r r  recen t  years, we l rave i n t e r e s t e d  i n  p y r i d o  and p y r r o l o l 2 . 3 - d _ I p y r i m i d i n e  r i n g  

s y s t r n s "  (! and  Z )  w h i c h  are  v i e w e d  as b e i n g  a n a l o g o u s  t o  a n t i b i o t i c s  ( s a n g i v a  

n t ~ c i n , ~ )  toyocarnyc in ' l  and  t u b e n - c i d i n " ' ) .  h a v i n g  p o t e n t i a l  a n t i t u m o r  a c t i v i t y .  We 

have  p r e v i o u s l y  r e p o r t e d  t h e  s y n t h r s i s  o f  t h e  i s o u r i d i n *  t y p e  p y r i d u p y r i m i d i n e  

n o c l e o s i d c s "  ( 3 ) .  Some of  these compounds shoved  a s i g n i f i c a n t  d e g r e e  of l n d u c  

t i o n  t o w a r d  d i f f e r e n t l a t i o n  o f  HL-60 r e l l s . "  R' 



We wish to report the simple synthesis of pyrldoI2.3-djpyrinidine nucleosides (2. 

R'=ribufurvnoside) via 6 . 5 ' a n h y d i . o 2 ' . 3 ' ~ i s o ~ r o ~ ~ I i d ~ r ~ e - 6 - h y d r o a ~ u r i d i ~ ~ e  ( ? ) O '  

and allylanine with palladium( O ) acetate. 

Treatment o f  6 , 5 ' - a n i ~ ~ d r o - 2 ' . 3 ' - 0 - i ~ 0 ~ r 0 p ~ l i d e n e - 6 - h ~ d r 0 ~ ~ i d i  - ( 4 )  with allyl- 

alninc at 60% for 20 h afforded 6-al lylaminu-2'.3'-0-is~propyiidene~ridin - (5a. mp - 
214-216°C)" in 37.4% yield. Similarly, treatment o f  with a-methylallylanine 

under the same conditions for 72 h led to the formation of 2 ' . 3 ' - 0 - i s o p r o p y l i d e n e b -  

(0-mrthslirllylamino)uridine (z, np 199-200%)" as a mixture of two stereoisomers 

in 32.1% yield. Fut-thermore. 2'.3'-O-iso~ro~?Iidene-6-~b-meth~IaIIylamino)uridine - 

(k. np 218-219C)" was obtained f r o m  the reaction of $ with b-methylallvlamine in 

45.6 % yield. 6 - C r o t y l a m i n o - - 2 ' . 3 ' - g - i s o p r o l l ~ l i d e n e u r i d i n e  (z, n m  198-119f ) ' I  was 

also obtained from the reaction of 4 with ct-otylamine in 35.6% yield. 

+ 
AcOH 

rclivx 

A mixture of 52 and palladium(B ) acetate in acetic acid was refluxed for 2 11. A f ~ ~  

ter neutralization with saturated NatlCO, solution, the reaction m i x l u r e  was extract- 

ed with AcnEt and the solution was concentrated in vacuo.  The residue was subjected -- 

to silica gel column chromatography with CHCl, to afford crystalline compounds. 

62 (mp 148-150C)" in 20.0% yield and l a  (mp 157-159C ) "  in 7.6% yield. 

Compound 4~ lhas the empirical formula .  C I ~ H , , N ~ O ~ .  which was derived from element01 

and mass spectral analyses. 'H-Nmr spectrum of 62 has a signal a 1  3 7.29 ( d d ,  5-1.8 
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and 7 .211~.  I H ) .  8 .48  ( dd .  J=2 .1  - and 7.211~. 1H) and 8 .67  (dd .  J=2.1  and 4.811~. 111) 

wh i ch  can be a t t r i b u t a b l e  t o  t h e  a r o m a t i c  p r o t o n s  on a p y r i d i n e  r i n g ,  and a s i g n a l  

a t  d 5 . 0 1  ( b r .  1 H )  which  can be ass i gned  t o  5'-OH p r o t o n .  

From t hese  da ta .  t h e  compound ( 6 2 )  was a s s i g n e d  t o  be I - 2 3 ' 0 - i s o p r o p y l  i d e n e - b ~ ~  

Q - ~ - i b o f u r a n o s v I ! p y r i d o l 2 . 3 - d _ l ~ ~ r i m i d i n e - 2 . 4 ( 1 ~ . 3 ~ ! - I l i o n e .  - An e m p i r i c a l  f o rmu la .  

C I ~ H I ~ N ~ O ~ ,  o f  compound was a l s o  d e r i v e d  f r om  ana l yses  d a t a .  'II+Nmr spec t rum o f  

72 has  a s i g n a l  a t  8 7.30  ( d d .  J = L 8  and 7.2Hz. 1H). 8 .49  (dd .  J=Z. I and 7.2Hz. 111) 

and 8 .68  !dd. J -2 .1  and 7.2Hz. IH )  wh ich  can be  a t t r i b u t a b l e  t o  t h e  at-omat ic p r o t o n s  

on a p y r i d i n e  r i n g  and n s i g n a l  a t  1 2.04 ( s .  3H) wh ich  can be ass i gned  t o  a c e t y l  

p r o t o n s .  F rom these d a t a .  t h e  compound (7;1) was ass i gned  t o  be 1 - ( 5 ' 0 - a r e t y l - 2 ' .  . 

.3'-~-isopropyIider~e-~-Q-ribofuranos~I)pyrido[2.3dlpyrimidinr-2.1(1H.311)-dione. - - - 

When was t r e a t e d  i n  a s i m i l a r  manner f o r  6 11. 7 m e t h y I - 1 ( 5 ' - 0 - a c e t y l - 2 ' . 3 ' - - 0 -  
- 

isopropy1idenf-B-I)-r~bufuranos~l)pyrido~2.3-d_~pyrimidrne-?..4(1H.3~)-d~one - (2, mp 

179-180 'C) "  a l o n e  was o b t a i n e d  i n  32.8% y i e l d .  

F u r t h ~ r m r e .  was t r e a t e d  by p a l l a d i u m ( 0  ! a c e t a t e  i n  the samc manner f o r  70 n i n  

t o  g i v e  6 - m e t h ~ l - l - ( 2 ' . 3 ' - 0 - i s o p r o p y l i d e n e - B - ~ - r i b o f ~ 1 - a n o s ~ l ~ ~ ~ r ~ d o ~ 2 , 3 - d l p . ~ r i m i  - 

d i n e - 2 . 4 ( 1 H . 3 H l - d i o n e  (c. mp 194-195 'C) "  i n  3 5 . 6 %  y i e l d .  Cornpound 5d was a l s o  

11-eated by p a l l a d i u n ( 0  ) a c e t a t e  f u r  3  h. The r e s i d u e  was s u b j e c t e d  t o  s i l i r a  g e l  

co lumn chromatography  w i  L h  CHCI, t o  g i v e  5 - n ~ t h y l - 1 ! 2 ' .  3 '  - U - i s o p r o p ~ l  idenr - -6 -U-  - 

r i b o f u r a n o s ~ l ) p y r i d 0 ~ 2 , 3 - d l p y r i n i d i n e - 2 , 4 ~ 1 H , 3 H - d  - 6 mp 177 -178C) "  i n  

26 .9% y i e l d  and 5 - m e t h ~ l - l ( 5 ' - O a c c t ~ 1 2 ' . 3 ' - ~ - i s o p r o p y l  - i d e n e - b - D - r i b o f u r a n o s y l  ) - -  

p y r i d o [ 2 . 3 - d _ l p y ! - i n ~ i d i n e - 2 . I ( I H . 3 ~ ) - d i o n e  (c. np 1 8 1 1 8 2 %  1'' i n  10.1% y i e l d .  

r e s p e c t i v e l y .  
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