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SOME ASPECTS OF KIBOKLEOSIDE CHEMISTRJ 

S. Jun tunen l ,  H. Essadiq2, A. G r o u i l l e r l . 2  and J .  Chat topadhyayal*  

1 Department o f  B ioo rgan ic  Chemist ry ,  Box 581, Biomedica l  Center ,  

2 ERA-CNRS 560 and U - I N S E R M  205, I N S A  de Lyon,  Ba t .  406 

Uppsala U n i v e r s i t y ,  S-751 23 Uppsala, Sweden 

69621 V i l l e u r b a n n e  Cedex, France 

Summary: New r o u t e s  t o  the  p r e p a r a t i o n s  o f  2 ' -deoxy-3 ' -C-methy l  u r i d i n e  (s) 
1- (5 ' - 0 -  - tr i tyl-3'-deoxy-B-D-glycero-pentofur - an-2-ul osy l  ) u r a c i l  (4) f r om 

5 ' -g- tr i t y  1 -2 ' -0- tosy 1 ur i d  i ne (1) and 5 ' -0- tr i t y  1 - 3 '-0- to sy 1 u r  i d  i n e  (3) respec ti v e l  y 

a r e  desc r ibed .  

and 

- 

Branched-chain sugar nuc leos ides  c o n s t i t u t e  an i m p o r t a n t  c l a s s  o f  compounds i n  v iew  o f  
t h e i r  b i o l o g i c a l  p r o p e r t i e s l - 3  . A l l  o f  them have been syn thes i zed ,  up t i l l now, by 

t h e  condensa t ion  o f  aglycones w i t h  branched-sugars which have been p repared  by 

r e a c t i o n s  w i t h  t h e  co r respond ing  pentofuranosuloses4-7 or  by mu1 t i - s t e p  chemical  

t r a n s f o r m a t i o n s 3 ~ 8 .  

We h e r e i n  r e p o r t 1 2  a new s t e r e o s p e c i f i c  s y n t h e s i s  o f  2'-deoxy-3'-erythro-C-methyl-5 '-2- 
- t r i t y l  u r i d i n e  (e), i n  37% y i e l d  i n  a one-step p r e p a r a t i o n  i n v o l v i n g  a G r i g n a r d  r e a c t i o n  

o f  2 ' - O - t o s y l - 5 ' - O - t r i t y l  - - u r i d i n e  (1) , i n  THF, and a d i e t h y l e t h e r  s o l u t i o n  o f  

methylmagnesium i o d i d e  (15 equ iv . )  a t  O'C under n i t r o g e n  f o l l o w e d  by s t i r r i n g  a t  20" fo r  90 

min. and then h e a t i n g  a t  65°C f o r  30 min. A s tudy  o f  t h e  r e a c t i o n  c o n d i t i o n s  has shown t h a t  

t h e  f a c t o r s  l i k e  t h e  o rde r  o f  a d d i t i o n  o f  t h e  reagen ts ,  t h e  temperature and t h e  work-up o f  

t he  r e a c t i o n  a re  i m p o r t a n t  to a v o i d  the  c leavage  o f  t h e  g l y c o s i d i c  l i n k a g e .  

The s t r u c t u r e  o f  t h e  p r o d u c t  a 
o f  e r y t h r o  c o n f i g u r a t i o n  to 2 was a r r i v e d  by ana log ies  o f  s i m i l a r  r e a c t i o n s  i n  

ca rbohydra te  ser ies4-7910 and a l s o  by a d o w n f i e l d  s h i f t  (0.3 ppm) o f  4 ' 4  i n  

th'e a c e t y l a t e d  p r o d u c t  g. F i n a l l y  compound 5 was d e t r i t y l a t e d  to o b t a i n  

3 ' -C-methy l -2 ' -deoxy u r i d i n e  (c) i n  54% y i e l d  u s i n g  a m i x t u r e  o f  z i n c  bromide (1 .6  e q u i v . )  

and a n t h r a n i l i c  a c i d  ( 4  equ iv . )  i n  d r y  n i t romethane  s o l u t i o n  (24  m l /  mmol) f o r  3h a t  20'C 

A s i m i l a r  t rea tmen t13  o f  d r y  d i e t h y l e t h e r  s o l u t i o n  o f  methylmagnesium i o d i d e  ( 5  equ iv . )  

and a d ry  d ioxan  s o l u t i o n  o f  3 ' - g - t o s y l - 5 ' - 0 - t r i t y 1  u r i d i n e  (3) a t  O " C ,  f o l l o w e d  b y  

s t i r r i n g  a t  20' f o r  l h  and h e a t i n g  a t  65" f o r  15h gave a q u a n t i t a t i v e  (TLC) convers ion  to 

1-(5'-O-trityl-3'-deoxy-B-~-glycero-pentofuran-2-ulosyl - ) u r a c i l  (4) which was i s o l a t e d  i n  

79% y i e l d .  Such ketosugar  nuc leos ides  a r e  cons ide red  p o t e n t i a l l y  u s e f u l  f o r  t h e  
p r e p a r a t i o n  o f  a v a r i e t y  o f  sugar -mod i f i ed  p roduc ts  f o r  e v a l u a t i o n  as s p e c i f i c  i n h i b i t o r s  

G r i g n d r d  

was determined b y  spec t roscop ic  evidence. The assignment 
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T r  

0 Scheme 1 

T r  -,." l a  I Tr 

4 

0 0 

(a) 9-Chloro-9-phenylxanthene (1.1 e q u i v . )  uaa added to  a pyridine s o l u t i o n  

(b) 4-toluanesulfonyl chlorida(l5 equiv . )  and N.Ndimethyl.ninopyridine 

( c )  Zinc bromide ( 9  equiv . ;  0.5 n o d /  5 m l  of a c e t o n i t r i l e )  and anthranlllc 

( 5  ml/mmol) 

( 5  equiv . )  were added t o  a 

ac id  (18 equlv.) a t  Rt;half-life of the rcnoval of the pixy1 group under 
t h i a  conditlon is ca. 15 mln. 

pyridlna s o l u t i o n  (10 m l / m w l )  

1 FIG.  1 2D 
5 ' 2  sugar  p r o t o n  r e g i o n  o f  d(ApCpGpT). 
r e l a t i o n s  i n d i c a t e d  by t h e  d i a g o n a l s  a r e  found e q u i d i s t a n t  
from t h e  skew d i a g o n a l .  

H,H-INADEQUATE w i t h  HOD suppress ion  f o r  t h e  3 ' ,  4 ' ,  5 ,1 ,  
Double quantum cor-  
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o f  v i r a l  enzymes. I t  should be added t h a t  t he  above f a c i l e  p r e p a r a t i o n  o f  1, s t a r t i n g  f ro ln  

a r i b o n u c l e o s i d e  3, c o n s t i t u t e s  i t s  f i r s t  r e p o r t  i n  t h e  l i t e r a t u r e .  

The mechanism of  t he  for i l ia t ion of  (4) from ( A )  presumably i n v o l v e s  dn i n t e r n e d i a t e  (1;) 

which undergoes a 

b o t h  C-2 '  and C-3' c e n t e r s  which seems t o  be ve ry  s i m i l a r  t o  what  Robins e t . a l . 9  have 

proposed for  t h e i r  r e a c t i o n  w i t h  l i t h i u m  t r i e t h y l b o r o h y d r i d e .  I t  shou ld  be no ted  

t h a t  , d u r i n g  the  p r e p a r a t i o n  o f  (3) f rom !1) - and methylmaynesium i o d i d e ,  we have n o t  

d e t e c t e d  any expected ketosugar  (a) i n  t h e  r e a c t i o n  m i x t u r e  ; w h i l e  i n  a ve ry  s i m i l a r  

r e a c t i o n  w i t h  (z), t h e  ketosugar  (4) i s  t h e  o n l y  p r o d u c t  formed d e s p i t e  the  presence 

o f  an excess o f  t h e  G r i g n a r d  r e a g e n t  i n  t h e  r e a c t i o n  m i x t u r e .  T h i s  o b s e r v a t i o n  may be 

e x p l a i n e d  by an assumption t h a t  a n u c l e o p h i l i c  a t t a c k  f rom the  I3 s i d e  on the  sp2 
h y b r i d i z e d  2 ' - ca rbon  i s  s t e r i c a l l y  much l e s s  favoured  than a co r respond ing  a t t a c k  on the  

C-3' i n  (6) .  A p l a u s i h l e  f o r m a t i o n  o f  an i n t e r m e d i a t e  l i k e  8 can be f u r t h e r  a t t r i b u t e d  t o  

a r i g i d  con fo rma t ion  o f  t h e  ca rbony l  group which can have a r e g i o s e l e c t i v e  n u c l e o p h i l i c  

a t t a c k  o n l y  f rom t h e  h inde red  L3 s ide .  However, i t  has been p o s s i b l e  

s t e r e o s e l e c t i v e  r e d u c t i o n  a t  C-2' o f  (4) 
cond i  t i o n 9  , t o  o b t a i n  1- (5 ' -0 -  - tr i tyl -3 '-deoxy-O-O- threo-pento fur anosy l  ) u r a c i l  (I) i n  86% 

i s o l a t e d  y i e l d .  None o f  t h e  co r respond ing  e r y t h r o  epimer o f  (1) was d e t e c t e d  (NMR) i n  t h e  

p u r i f i e d  r e a c t i o n  p roduc t .  Th i s  may be added t h a t  t he  f o r m a t i o n  o f  t he  a l coho l  

n e c e s s i t a t e s  a h y d r i d e  i o n  a t t a c k  f r o m  the  < s i d e  which aga in  suppor t s  t h a t  t h e  C-2' carbon 

i n  4 i s  s t e r i c a l l y  more n inde red  f o r  an e x t e r n a l  n u c l e o p h i l i c  a t t a c k  than  the  C-3' i n  5. The 

s u b s t r a t e  (3) has been syn thes i zed  through a new r o u t e ,  as shown i n  scheme 1 , s t a r t i n g  f rom 

5 ' - g - t r i t y l  u r i d i n e  (z ) ,  The 2 ' - h y d r o x y l  f u n c t i o n  o f  (9 )  was s e l e c t i v e l y  b l o c k e d  w i t h  

9-phenylxanthene-9H-9yl- ( p i x y 1  

q u a n t i t a t i v e l y  a t  t h e  3 ' - p o s i t i o n  t o  o b t a i n  ( G ) . S u b s e q u e n t l y ,  t h e  Z ' - p i x y l  group f rom (11) 
was s e l e c t i v e l y  removed w i t h  the  h e l p  o f  z inc  bromide and a n t h r a n i l i c  a c i d  i n  n i t romethane  

s o l u t i o n  a t  room temperature t o  g i v e  (3) i n  70% i s o l a t e d  y i e l d .  
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