
HETEROCYCLES, Yo1 22, No 7, 1984 

FMINOPYRIMIDINES AND DERIVATIVES. XVI'. SYNTHESIS OF 7-GLYCOSYL-AMINO- 

OXAZOLD(~,~-~)PYRIMIDINES~ 

A. SQncher ~adrigo+, C. Rodriguez Melgarejo, M. Rodriguez Alonso, 

M. Nogueras Montlel+, M. Melgarejo Sampedro* and R. Asenjo Asenjo 

+ Depto. Quirnica Orginma, Colegio Universitario, &en. Spain 

Oepto. Quimica OrgBn~ca, Universidad de Grenada, Spain 

Abstracts - Treatment of 5-amino-4-glycosylamino-6-0x0-pyrimidines with 

acetic anhydride under reflux has led to 2-methyl-7-glycosylarn1no-oxaz~10 

(5,4-d)pyrimidines 2. 

5 - A m i n o - 4 - g l y c o s y l a m - p y r i m i d i n e s  i3 are versatile starting materials for the 
4 synthesis o f  glycosides o f  various condensed heterocycles. Thus, glycosyl purines , 

glycosyl triazalopyrimidines5 and glycosyl pteridlnes6 have been  synthesized f r o m  

them. We report herein its utillty For the synthesis of 7-glycosylamino-oxaz010(5, 

4-d)pyrimidines 2, a s  shown i n  the Scheme 
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2 - R ' R "  Yield M ' 

?i 
Calculated Found 

Oxazolo(5,4-d)pyrimidlnes have usually been synthesized by two general methods: 

7 by cycllration o f  4,5-disubstituted o x a r o l e s  , or, more often f r o m  either 5-amlno- 

8 6-hydroxypyrimidines , or 5 - a c y l a m i n o - 6 - h y d r o x y p y r ~ m i d i n e s  or 5-lrnino-6- 

8a-b,9 
h y d r o ~ y p y r l m i d i n e s ~ ~  by cycllratian with either POClj or P ~ c o c ~ " - ~ ,  or 

5 0 ~ 1 ~ ~ ~ ~ ' ~ ~ ~  or  ~ 8 5 ' ~ ~ .  The presence on C-4 o f  the pyrlmidine rlng o f  an amlno 

group seems to orientate preferentially the cycllzation xlth POC13 towards the pu- 

rine, yielding neverthless a smell amount of o x a ~ o l o p ~ r i r n i d i n e ~ ~ .  On the other 

hand, the action of acld anhydrides on 5-amino-6-hydroxypyrimid~nes has been re- 

ported t o  produce the N-acylamino derivatlve8a-b. No oxazolopyrimidines have been 

observed in these reactions, except by Pat11 et el.'=. These authors have obtained 

an oxazolapyrimid~ne by mlxlng (EtCO)?O with 4 , 6 - d i h y d r o x y - 5 - e m i n o p y r i m l d i n e  

(HC1 salt). 

In our case, the action o f  Ac20 under reflux on dlaminopyrimldines 1 has led to 

the formation o f  a significant amount of oxazolapyrim~dines 2 and several acetyla- 
~~ .., 

ted products. The reactions have been carried out suspending 1 in AcZO and heating 

and keeping under reflux for 3 h. Ac20 was completely removed by adding methanol 

andevaporating several tlmes. The resulting solid was fractionated by column cro- 

matography on silicagel, eluting with mixture of EtOAc/EtDH/hexane (2:1:7). The 

first fraction whlch was eluted from the reaction mixture obtained from 5-amino- 

2-methylthio-4- p - D - x y l o p y r a n o s y l a m ~ n o - 6 - 0 x 0 - p y r i m i d i n e  . (la)3 corresponds to 2- 

methyl-5-methylthio-7-(2;3;4~tri-O-acetyl- -p-xylopyranasylamino)-oxazolo(5,4-d) - 
pyrimidine (a), the second one,corresponding to 7-acetamido-2-methyl-5-methyl- 

thia-7-N-(2;3;4ltri-0-acetyl-f -g-xylopyranosyl)-oxazolo(5,4-d)pyrimidine (b). 
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i l l y  from 5 - a m i n o - 2 - m e t h y l t h ~ o - 4 - ~ - ~ - g l u c o p y r a n o s y l a m i n o - 6 - o x o - p y r l m l d l n e  - 

(lb)3, the flrst fraction corresponds to 2-methyl-5-rnethylthio-7-(2;3;4;6~tetra-O- 

scetyl- 1 - ~ - g l u c o p y r a n 6 s y l a m ~ n o ) - 0 ~ a ~ o l o ( 5 , 4 - d ) ~ ~ r i m i d i n e  . (&), and the second to 

7-acetamldo-2-methyl-5-methylthlo-7-N-(2;3;4;6~tetra-O-acetyl-@ -!-glucopyranosyl)- - 
oxazolo(5,4-d)pyrim1d1ne (g) .  N e x t  fractions correspond to diverse acetylated 

products, but no  purines have been detected. 

When Ac 0 has been  removed by pouring the solution over NaHCO -Ice (and subsequent 2 3 

extraction wlth CHC13 several non-glycosidic products, llke 7-acetamido-2-methyl- 

5 - m e t h y l t h i o - o ~ a z o l o ( 5 , 4 - d ) ~ y r 1 m i d 1 n e ,  have beenabserved i n  the mlxture, thus in- 

dicating that an acetolysis o f  the glycosidlc bond has taken place in some extent. 

The structural and configurational assignment of 2 has been made on  the basis of 

hlgh resolution mass spectrometry (exact mass measurement) and '~-nmr data shown 

in the Scheme and the Table, respectively. 

T A B L E  

'H-NMR Data of Compounds 2 

2.60 2.62 6.30 5.80 5.14 5.45 5.14 3.97 4.29 

2c = s d - - pt Pq pt P9 wide - Pq 
9Hz 4.12 

a : axial; d : doublet; e : equatorial; m : multlplet; s = sing1et;pq = pseudo- 

quadruplet; p t  = pseudo-triplet. 



The observed  c o u p l l n g  i n  t h e  ' ~ - n r n r  s p e c t r a  o f  & and & between t h e  a n o m e r i c  

p r o t o n  ( a s  a p s e u d o - t r i p l e t )  and  a n o t h e r  p r o t o n  a t  l o w e r  f i e l d  ( e x c h a n g e a b l e  b y  D, 

t h e r e f o r e  c o r r e s p o n d i n g  t o  H-N-C ) e x c l u d e s  t h e  p o s s i b i l i t y  o f  t h e  i s o m e r i c  p u r l -  7 

n e s  o f  t h e  f o r m u l a t e d  o x a z o l o p y r i m i d i n e s .  

As for  2 and a, s t r u c t u r e s  2 c o u l d  a l s o  a c c o u n t  f o r  b a t h  mass and nmr d a t a .  

OAC 

A d d i t i o n  o f  t h e  nmr s h i f t  r e a g e n t  E u ( D P M ) ~  has  s h i f t e d  a p p r o x i m a t e l y  0.3 ppm down- 

field one o f  t h e  -C(O)-Cl i3 s i g n a l s ,  t h e  r e s t  o f  t h e  a c e t y l  s i g n a l s  r e m a l n l n g  a l m a s t  

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

o f  about  0.5 ppm d o w n f l e l d ,  s t r o n g l y  suggesting i t s  v i c i n i t y  t o  t h e  s i t e  o f  comp le -  

x a t i o n  o f  t h e  Eu c h e l a t e .  F o r  N- and  0 - a c e t y l a t e d  p o l y f u n c t i o n a l  m o l e c u l e s ,  t h e  

p r e f e r e n t i a l  s i t e  o f  c o m p l e x a t i o n  has  been  r e p o r t e d  t o  be  t h e  N-Ac r a t h e r  t h a n  

0-AC". The formerly m e n t i o n e d  r e s u l t s  a l l o w  t h e r e f o r e  t o  r e j e c t  s t r u c t u r e s  2. As 

an a d d r t i o n a l  p r o o f ,  d e - a c e t y l a t l o n  w l t h  NaOMe has  been p e r f o r m e d  on and 3. 

P r o t o n s  c o r r e s p o n d i n g  t o  H-N-C, ( d o u b l e t s ,  e x c h a n g e a b l e  b y  D) have  b e e n  o b s e r v e d i n  

t h e  r e s p e c t i v e  ' ~ - n r n r  s p e c t r a .  

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

t o  t h e  v a l u e s  o f  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  enorner ic  p r o t o n s  (J1.2.= 9 Hz i n  

a l l  c a s e s ) .  F o r  & and & t h e  r e s p e c t i v e  p s e u d o - t r i p l e t s  became d o u b l e t s  when 

H-N-C, was exchanged by D. - 

F i n a l l y ,  e x p e r i m e n t s  o f  d o u b l e  r e s o n a n c e  on t h e  400 MH; ' ~ - n m r  s p e c t r a  o f  and 
~ - ~~ ~ ~ ~. ~~ 

Zc have a l l o w e d  t h e  assignment o f  t h e  r e s t  o f  t h e  s u g a r  p r o t o n s .  - 
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