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Abstract - Reactions of 1,6-dlhydro-4- 6-Q-(2',3',4',6'-tetra-O-acetyl)gluco- 

pyranosylamina-2-methylthio-6-oxopy~imidi w l t h  electrophiles may take place 

on four positions: N1-H, N -H, C -OH and/or C -H Acidic media induce electro- 
3 6 5 '  

philic substitution on C and basic media on C -OH. Neither N nor N are subs 
5 6 1 3 

tltuted under the aboue mentioned conditions. 

Studies on reactluity and synthetic applications o f  several a-glycosylaminppyrlmidi- 

n e s  233"'5'6 have been carried out. Our interest is focused o n  the preparation of 

derivatrves wlth potential biological activity. One of the aims consists o f  the 

7 
Funct~onaliration with different reagents of the position C5 o f  the ring . We re- 

port herein the results o f  the reactions o f  1,6-dihydro-4- 6-p-(Z1,3',4',6'-tetra- 

O - a c e t y l ) g l u c o p y r a n 0 ~ y 1 a m i n ~ - 2 - m e t h y l t h i o - 6 - o x o p y i d i e  2 with electrophiles in 

both acidic and basic media. 

Product 2 has been obtained from l,6-dihydro-4- 6 - Q - g l u c o p y r a n o s y l a m l n o - 2 - m e t h y l -  

6 
thio-6-oxopyrimidine I by the method reported by Melgarejo and c o - w o r k e r s  . Reac-  

tion o f  2 with acetic anhydride a n d  propionic anhydride, using perchloric acid as 

a catalyst, under reflux for 1 h ,  yielded 5-acetyl-l,6-dihydro-4- 6-D-(2',3',4', 

h ' - t e t r a - 0 - a c e t y l ) g l ~ ~ 0 p y r a n 0 ~ y 1 a m i n 0 - 2 - e t h y l t h i o - 6 - o p y i i d i n e  2 ,  and 1,6-di- 

hydro-&- 6 -Q-(2',3',4',6'-tetra-0-acetyl)glucopyranasylamino-2-methylthio-5-pro- 

pionil-6-ouopyrimidine 4, respectively. 

De-0-acetylation o f  1 and 3 with molar amounts of sodium methoxide in methanol at 

25'C, produced 5-acetyl-il- 6 - ~ - g l u c o p y r a n o s y l a m i n 0 - 2 - m e t h y l t h ~ 0 - 6 - o u p y i m i d i n e ~ ,  

and 1,6-dihydra-4- B - ~ - q l u c o p y r a n o s y l a m i n a - 2 - m e t h y l t h i o - 5 - p r o p i o n y l - 6 - o x o p y r i m i -  

dine 6, respectively. 



R e a c t i o n  o f  2 w i t h  a c e t i c  a n h y d r i d e ,  p r o p i o n i c  a n h y d r i d e ,  b e n z o y l  c h l o r i d e  a n d  

p - c h l a r o b e n r o y l  c h l o r i d e  i n  p y r i d i n e  a t  80°C for 1- 3 h  yielded 6 - 0 - a c e t y l - 4 - 0  - 

D - ( 2 ' , 3 ' , 4 ' , 6 ' - t e t r a - 0 - a c e t y l ) g l u c o p y r a n o s y l a m i n o - 2 - m e t h ~ l h i 0 p y i i d i n  1, 4 - B  - 

S C H E M E  1 

~ - ( 2 ' , 3 ' , 4 ' , 6 ' - t e t r a - 0 - a c e t y l ) g l u c o p y r a n 0 ~ y 1 a m i n a - 2 - m e t h y 1 t h i o - 6 - 0 - p r o p i ~ n y 1 p y r i -  

m i d i n e  8, 6 - 0 - b e n z o y l - 4 - 0  - ~ - ( Z ' , J ' , 4 ' , 6 ' - t e t r a - O - a c e t y l ) g l u c o p y r a n o s y l a m i n 0 - 2 -  

m e t h y l t h i o p y r i m i d i n e  9 a n d  6-0-(p-chlorobenzoy1)-a- 6-p-(Z1,3',4',6'-tetra-0-acetyl) 

g l u c o p y r a n o s y l a m i n o - 2 - m e t h y l t h i o p y r 1 m i d i  10, respectively. D e - 0 - e c y l a t i o n  o f  1 

and w i t h  molar a m o u n t s  o f  s o d i u m  rnethoxide i n  m e t h a n o l  at 2 5 " C ,  y i e l d e d  1 , 6 - d i h y -  

dro-4- B - L ) - g l u c o p y r a n o s y l a m i n o - 2 - m e t h y l t h l o - 6 - o x p y r i i d n e  1. 

T A B L E  I 

a) C a l c u l a t e d  b y  elemental  a n a l y r i r  a n d  .ass spectrometry  

b) c I .  H O .  d c I .  OIS 
2 ' 
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T w o  t a u t o m e r i c  f o r m s  o f  2, and  2, a r e  p o s i b l e  (Scheme 2 ) .  I n  a c l d i c  m e d i a  b 

p r e d o m i n a t e s ,  and  t h e  e l e c t r o p h i l i c  a t t a c k  mus t  t h e r e f o r e  t a k e  p l a c e  o n  t h e  t y p i -  

c a l l y  a r o r n a t l c  p o s i t i o n  C 5 .  
SCHEME 2 

B a s i c  med la  i n d u c e  t h e  a b s t r a c t i o n  o f  t h e  N1-H p r o t o n ,  and  a n  a n i o n  (whose c h a r g e  

i s  d e l o c a l i r e d  b e t w e e n  Nl a n d  C - 0 )  i s  f o rmed .  The n i t r o g e n  a tom a t  p o s i t i o n  1, 
6  

a s  w e l l  a s  t h e  o x y g e n  a t  C 6  a r e  t h e n  s u s c e p t i b l e  o f  e l e c t r o p h l l i c  a t t a c k .  React ions  

8 
o f  t h l s  t y p e s  a r e  s e l d o m  f o u n d  i n  b i b l i o g r a p h y  . 
The s t r u c t u r e s  shown i n  s c h e m e  1 f o r  1, B a n d  10 a r e  p r o p o s e d  on t h e  b a s i s  o f  t h e  

following c o n s i d e r a t i o n s :  

a )  The I R  s p e c t r a  o f  2 ,  5, 1 and  6 show d i f f e r e n t  stretching bands  f o r  C = O ,  CzNand 

CzC. However, those o f ? ,  8,  2 and 10, show on ly  one band o f  s t r e t c h i n g  f o r  C=N and C = C  about 

1600 .dl, ~ n d i c a t i n g  the  disappearance o f  the 6.0~0 group, and the t o t a l  aromat izat ion o f  the 

p y r i m i d i n e  r i n g .  

The s p e c t r a  o f  2 ,  4, 2 and  6 show a b r o a d  s t r e t c h i n g  b a n d  o f  N - H  a t  3100 - 3200 

-I 
crn , a w l n g  t o  t h e  a s s o c i a t i o n  b y  i n t r a m o l e c u l a r  h y d r o g e n  bond ,  a s  i n d i c a t e d  i n  

scheme 1. F o r  1, 8 ,  9 and  10, a b r o a d  b a n d  a b o u t  3400 ~ r n - ~ ,  co r respond ing  t o  t h e  

n a n - a s s o c i a t e d  C -N -H ,  i s  o b s e r v e d  i n s t e a d .  b 



I R  S P t C I R P  I K B r ,  a b r o r t i a n  bands  i n  c n - l i  

conpouno  UN-H \E .O " C  C - o  LC-c Y C - N  
6 5  

a i  b r o a d :  b i  sharp: c i  C-0,  a c e t a t e .  s u g a r ;  

d i  C  -0-10-R and  s u g a r  a c e t a t e  6 - 

li - H  
I - 

9 . 5  i b r o a d  

1 2 . 6  r b r o a d  

1 2 . 0  i b r o a d  

1 2 . 0  i b r a a d  

1G.L r b r a a d  

d: d o u b l e t  J- 8 . 2  H z :  cp: q u a d r u p l e t ;  t:  t r i p l e t :  dd:  d o u b l e  d o u b l e t  

n o l a ,  amaunt 
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b )  The 'H -NMR o f  2 show a s i g n a l  o f  C -H a t  5 . 7  pprn. I n  t h e  'H-NMR o f  1, 8 ,  9 and 
5 

10, t h e  s i g n a l  o f  t h i s  p r o t o n  is s h i f t e d  0 . 6  ppm d o w n f i e l d  ( 6 6 . 1  pprn) ,  b e c a u s e  o f  

t h e  h y d r o g e n  b o n d  i n d i c a t e d  i n  scheme 1. The a d d i t i o n  o f  a m o l a r  amoun t  o f  E u ( t h d )  
3  

t o  t h e  CDC13 s o l u t i o n  o f  a n d  4, s h i f t e d  t h e  s i g n a l  i n  q u e s t i o n  0 . 6  pprn u p f i e l d ,  

a s  a r e s u l t  o f  t h e  b r e a k i n g  o f  t h e  h y d r o g e n  b o n d ,  a n d  t h e  s u b s e q u e n t  f o r m a t i o n  o f  

7+ 
a n  Eu c h e l a t e ,  w i c h  i n v o l v e s  t h e  c a r b a n y l  o f  t h e  C 6 0 E C H 3  g r o u p  a n d  t h e  N  -H.  

1 

S i g n a l s  o f  C N-H ~n I ,  8, 9 a n d  10, a p p e a r  b e t w e e n  5 .9  a n d  6 .3  pprn e a c h  a s  a doub le t  4 - 

(.I= 8 . 2  H z ) .  I n  7, +, 5 a n d  6 t h e s e  s i g n a l s  a r e  o b s e r v e d  a t  11 ppm ( d o u b l e t , J S . Z  

H z ) ,  due  t o  t h e  h y d r o g e n  b o n d  i n d i c a t e d  i n  scheme 1. 

C )  I n  " c - N M R ,  t h e  p r e s e n c e  o f  a n  a c e t y l  g r o u p  on C 5  i n  7, s h i f t s  t h e  s i g n a l  o f  

t h a t  c a r b o n  11 ppm i n  r e l a t i o n  t o  t h e  s l g n a l  o f  t h e  equivalent c a r b o n  i n  2.  I n  1, 

t h e  s l g n a l  i s  s h l f t e d  o n l y  5 . 5  ppm. C6 i n  2 ,  - 3  and  1 a p p e a r s  a t  1 6 6 . 1 ,  1 6 5 . 4  a n d l 6 7 . t  

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

b l b l l o g r a p h y 9  f o r  s t r u c t u r e s  s l r n l l a r  t o  t h o s e  p r o p o s e d  b y  u s .  

EXPERlMENTAL 

M e l t i n g  p o l n t s  were d e t e r m i n e d  i n  a M e l t i n g  P o i n t  A p p a r a t u s  Ga l l emkamp  a n d  a r e  un-  

c o r r e c t e d .  'H-NMR a n d  "c-NMR s p e c t r a  h a v e  b e e n  made i n  t h e  following spect rometers :  

H i t a c h i  P e r k i n - E l m e r  R -600  a n d  B r u k e r  WP.80-SY. TMS w a s  u s e d  a s  i n t e r n a l  s tandard.  

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  w l t h  a s p e c t r o p h o t o m e t e r  IR -Beckman  4 2 5 0 .  E l e m e n t a l  

a n a l y s e s  was p e r f o r m e d  i n  a M y c r o a n a l y s i s  a p p a r a t u s  C a r l o  E r b a  mod. 1 1 0 6 .  V a l u e s  

o f  s p e c i f i c  r o t a t l o n  w e r e  d e t e r m i n e d  i n  a P a l a r i m e t e r  P e r k i n - E l m e r  1 4 1 .  Mass  spec  

t r a  w e r e  r e c o r d e d  i n  a mass s p e c t r o m e t e r  H e w l e t t - P a c k a r d  mod. 5930  a t  70  e v .  



General method of acylatlon i n  acld rnedlurn. 

To a mixture of 1.25 moles of acylating agent and 5 drops of perchloric acid, left 

at room temperature for 10 "in, 0.01 moles of 2 were added. The suspension was  r e -  

fluxed for 1 h until all the solid d~ssolued. The solvents were evaporated at re- 

duced pressure. Traces of solvents were removed by dissolving in ethanol and e v a -  

porating several times. The final product was crystallized from ethanol. Compounds 

3 and 3 were obtained from 2 using acetic and propionic anhydrides respectively. - 

Yields and physical data a r e  shown in the tables. 

& ~ y l e t i o n s  in basic medium: -. - - 

a)Acylation with acetic and propionic anhydrides: To a mixture o f  10 ml of pyridine 

and 0.2 males of acylating agent heated at 80°C, 1 g (2.05 mrnoles) o f  2 w a s  added. 

The temperature was kept at 80°C for 1 h when using acetic anhydride, and 3 h when 

using propionic anhydride. The reaction mixture was  then evaporated to dryness at 

reduced pressure. The residue was  extracted with chloroform, and the solution was 

washed uith a q u e o u s  HC1, then with a q u e o u s  NaCO H ,  and finally with H 2 0  The orga- 
3 

nic solution was dried with Na SO,,. After euaporating chloroform, the residue w a s  
2 

crystallized from EtOH. Compounds 1 and 8 were obtained. Yields and physical data 

are given in the tables. 

b) Acylatlon wlth benroyl and p-chlorobenroyl chlorides: To a mixture of 1 0  rnl of 

pyrldine and 3 mmoles o f  a c y l  chloride heated at 80 C, 1 g (2.05 mrnales) o f  2 was 

added. The temperature w a s  kept at 80°C r o r  1 h when using benzayl chloride, and 

3 h when using p-chlorobenroyl chloride. In both cases the reactlan mixtures were 

worked up as in a ) .  Compounds 9 and 10 were obtained. Yields and physical data 

a r e  given i n  the tables. 

Esncr?!-~sthcd.cf.dc:O:a~~iaL~cn. ................................ 

To a solution of 2 mrnoles of sodium methovide in 75 ml af methanol, 2 mrnoles of 

0-acylated product (1, 5 ,  I and X), were added. The mixture was stirred 3 h at 

room temperature, and the resulting solution was evaporated to dryness at reduced 

pressure. The flnal residue was dissolved in hot water, and neutralized with Amber- 

lite IR-120 (H+). The filtrate was concentrated at reduced pressure, and crysta- 

llized from ethanol. Compounds l and $ afforded 5 and 6 ,  respectively. The yields 

and physical data are given in the tables. Compounds 1 and 8 ,  afforded 1. 
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