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AMINOPYRIMIDINES AND DERIVATIVES. 15'. SYNTHESI2 OF 
3-GLYCOSYL-VIC-TRIAZOLO-(4,5-d) PYRIMIDINES 

+ +* 
R. Asenjo Aseni t  , M. Melgarejo Sampeqro , M. No-- 
gueras Mont ie l+ , M. Rodriguez Alonso ++C. Rodri--- 
guez Melgarejo and A. Sdnchez Rodrigo . 
+Departamento de Qufmica Org5nica. Facul tad de Cien- 
c ias.  Universidad de Granada. Granada. Spain.++De- 
partamento de Ouimica Orgdnica. Colegio U n i v e r s i t a -  
r i o  "Santo Reino". Ja6n. Spain. 

Abstract :  A s e r i e s  o f  3-glycosyl-vic-triazolo-(4,5-d) py r im id ines  2 and 
t h e i r  0-acety l  d e r i v a t i v e s  2 were prepared. Desulphur izat ion o f  some o f  
them has l e d  t o  the  9-glycosyl-8-azahypoxantines 2 .  

Vic- t r iazo lo- (4,5-d)  py r im id ines  (8-azapurines) are n a t u r a l  p r o -  

ducts present i n  the  fermentat ion products  o f  a v a r i e t y  o f  "S a lbus" 

(vasocidine and p a t ~ c i d i n e ) ~ .  Some syn the t i c  d e r i v a t i v e s  o f  5-amino-7- 

hydroxy-vic-triazolo-(4,5-d) py r im id ine  have been repo r ted  t o  have an- 

t i t u m o r a l  a c t i v i  t y 4  and d e r i v a t i v e s  o f  8-azahypoxantine show a n t i a l l e r -  

g i c  a c t i v i t y .  

known, and they are being s tud ied  as an t i t umora l  o r  a n t i v i r a l  agents6' 

'98. Their  synthes is  can be achieved by th ree  methods: f i r s t l y  by reac- 

t i o n  between t h e  N-chloromepcuri-c d e r i v a t i v e s  o f  8-azapurines and a c y l  

g lycos ide h a l i d e s  , i t s  major disadvantage being the  simultaneous f o r -  

mat ion o f  t he  ? -  and 2-N-glycosyl isomers. Secondly, by the  c y c l i z a t i o n  

of 1 -g lycosy l - I  ,2,3-triazolo-4,5-dicarboxamides with hypobromite". A- 

ga in  a mixture o f  isomers i s  l i k e w i s e  formed. Th i rd l y ,  by c y c l i z a t i o n  

o f  5-amino-4-glycosylamino py r im id ines  wi th n i t r o u s  acid", y i e l d i n q  

exc lus i ve l y  the  3-N-glycosyl isomer. 

The b i o l o g i c a l  a c t i v i t y  o f  3-glycosyl-8-azapurines i s  w e l l  

9 

The i n t e r e s t  i n  t h i s  c lass  o f  compounds prompted us t o  synthes i -  

ze  some new 3-glycosyl-vic-triazolo-(4,5-d) pyr imid ines.  The t h i r d  o f  

t he  p rev ious l y  mentioned methods o f  synthes is  has been employed. 
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208 ASENJO ASENJO ET AL. 

Scheme 1 

t e r i  

5-Amino-4-~-L)-glycosylamino p y r i m i d i n e s  1 used as s t a r t i n g  ma- 

a l l  ”*, were prepared as i n d i c a t e d  i n  Scheme 1. 

4-Amino-5-glycosylamino p y r i m i d i n e s  have been r e p o r t e d  t o  rnuta- 

r o t a t e  i n  water and t o  be h y d r o l i z e d  by a c e t i c  ac id13;  however t h e  4-a- 

minog lycos ides  shown i n  Scheme 1 a r e  b o t h  chemica l l y  and c o n f i y u r a t i o n a -  

l l y  s tab le .  Anomerizat ion has n o t  been observed a f t e r  n i t r o s a t i o n  reac- 

t i o n ,  and o n l y  t r a c e s  of  O(-anorners have been de tec ted  i n  some o f  t h e  

compounds 1. This unusual  s t a b i l i t y  has been a t t r i b u t e d ’  t o  t h e  low ba- 

s i c i t y  o f  t h e  amino group l i n k e d  t o  t h e  p o s i t i o n  f o u r  o f  t h e  p y r i m i d i n e  

r i n g .  C y c l i z a t i o n s  1-1. (Scheme 2 )  were c a r r i e d  o u t  i n  aqueous so lu -  

t i o n  w i t h  a double molar amount o f  n i t r o u s  ac id ,  generated w i th  sodium 

n i t r i t e  and a c e t i c  a c i d  or I N  HC1. C r y s t a l l i z a t i o n  o f  2b and 2c c o u l d  

n o t  be achieved. d -Anomem have n o t  been de tec ted  i n  c r y s t a l l i n e  p r o -  

duc ts  2. 
0 -ace ty l  d e r i v a t i v e s  2 were formed by r e a c t i o n  o f  1. wi th  a c e t i c  

anhydr ide  and p y r i d i n e  a t  room temperature. The a c e t y l a t i o n  of t h e  d r y  

r e a c t i o n  crude o f  

i i e r c h l o r i c  a c i d  as c a t a l y s t  i n  t h i s  r e a c t i o n  l e d  t o  t h e  c leavage o f  t h e  

g l y c o s i d i c  bond. 

and $ y i e l d e d  c r y s t a l l i n e  produc ts .  The use o f  

I n  o rde r  t o  p repare  g l y c o s y l  d e r i v a t i v e s  s i m i l a r  t o  t h e  n a t u r a l  

ones, with increased b i o l o g i c a l  p o t e n t i a l ,  d e s u l p h u r i z a t i o n  r e a c t i o n s  

w i th  Raney-Ni i n  ammonium hydrox ide  on t h e  3-glycosyl-5-methyl-8-azapu- 

r i n e s  z, 2, If and 2 were attempted. The r e a c t i o n  took  p l a c e  wi th 

good r e s u l t s  f o r  &i and &, y i e l d i n g  9-8  -~-xylopyranosyl-8-azahypoxan 

t i n e  (g) and 9-8 -D-glucopyranosyl-€i-azahypoxantine (%) r e s p e c t i v e l y .  

I n  t h e  I R  spec t ra  of s e r i e s  2, 3 and 4 t h e  s t r e t c h i n g  bands o f  

t h e  carbony l  group a t  C-7 a’re s h i f t e d  towards wavenumber va lues  h i q h e r  

- 

- 
- 
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Scheme 2 

than those corresponding t o  the  same bond i n  both se r ies  

- 1 and t h e i r  4-glycosylamino py r im id ine  precursors.  A s i m i l a r ,  though l e s s  

pronounced s h i f t  has a l ready been observed i n  t h e  I R  spectra o f  4-glyco- 

sylamino-5-nitroso py r im id ines  i n  r e l a t i o n  t o  t h e i r  4-glycosylamino py- 

r i m i d i n e  precursors . 
The s i n g l e t s  for &-N6 and &-X as w e l l  as the  doublets  for  ano- 

meric protons i n  t h e  'H-NMR of  s e r i e s  2, 3 and 2 (Tables 1,2 and 3 )  are 

s h i f t e d  downf ie ld as compared wi th the  equiva lent  s i g n a l s  f o r  t h e i r  p r e -  

v ious l y  mentioned precursors.  

t ed  t o  t h e  e lec t ron  withdrawing e f f e c t  pecfonned on t h e  py r im id ine  r i n g  

by t h e  n i t r o u s  group i n  one case and by the  v i c - t r i a z o l o  c y c l e  i n  the  

other.  

1 

The s i g n a l  s h i f t s  observed bo th  i n  I R  and NMR have been a t t r i b u -  

TheJ -pyranosyl c o n f i g u r a t i o n  o f  t he  sugar mo ie t i es  has been de- 

monstrated by pe r ioda te  t i t r a t i o n  and by the  value o f  t h e  coup l i ng  cons- 

t a n t s  J1,,*, of t h e  anomeric protons (Tables 1,2 and 3 ) .  

EXPERIMENTAL 

Me l t i ng  p o i n t s  were determined i n  a M e l t i n g  P o i n t  Apparatus Ga- 

llemkamp and a re  uncorrected. Proton nuc lear  magnetic resonance spect ra 
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S O L V E N T  

OMSO- d 
6 

O2O 

DMSO-d 
6 

OMSO-d 
6 

O2O 

D M S O - d 6  

O2O 

6 
OMSO-d 
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s 
H-6 Me-6 - 

-_- 12.40 
s b r o a d  

__- --- 

--- 11.00 
s b r o a d  

--- 12.00 
s b r o a d  

--- -_- 

3.50 --- 
S 

3.55 - -- 
S 

3.50 -__ 
S 

LABLL-L-lH-NMR d a t a  o f  c o m p o u n d s  2 
p l i c i t y  

MeS-5 - 

d i n t e n s  

H-1' 
i g a r  p r o t  

o t h e r s  

5 
I M P .  

HO- - 

4.00 
S 

5.60 d 

( 9  H z )  
3.20-3.95 

m 6H 
i .  20-4.00 

m 4H 

2a - 
3.60-4.00 

m 6 H  
4.15 

S 

2.60 
S 

5.65 d 
( 9  H z )  

3.20-3.80 
m 5H 

3.00-4.50 
m 2H 

5.20 m 1H 

2.60 
S 

3.00-3.90 
m 4H 

4.00-5.40 
m 2H 

3.30-3.85 
m 6 H  

2.60 
S 

6.00 d 
( 9  H z )  

3.60-4.10 
m 6 H  

3.20-3.80 
m 2 H  

3.90 m 1H 
4.30 m 1H 
5.28 m 1H 

2.65 
s 

5.65 d 
( 9  Hz) 

3.30-3.80 
m 5H 

5.90 d 
( 9  Hz) 

3.50-4.2C 
m 5H 

2.70 
s 

2.70 
S 

5.70 d 
( 9  H z )  

3.20-4.OC 
m 6 H  

3.20-4.00 
m 4H 

5.00-5.50 
in 2H 

2.70 
S 

6.00 d 
( 9  Hz) 

3.60-4.1C 
m 6H 

Protons l - 6  and HO- exchangeable by 0. 
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3-GLYCOSYL-VIC-TRIAZOLO [ 4,521-PYRIMIDINES 211 

were reco rded  w i th  a H i t a c h i  Perkin-Elmer R-600 Spectrometer,  u s i n g  

Me S i  as  i n t e r n a l  standard.  S p e c i f i c  r o t a t i o n  va lues  were de termined 

wi th a P o l a r i m e t e r  Perkin-Elmer 141. U l t r a v i o l e t - v i s i b l e  s p e c t r a  were 

recorded w i th  a Model 25 Spectrophotometer Beckman. I n f r a r e d  s p e c t r a  

wi th a Spectrophotometer Beckman 4250 ( K B r  p e l l e t s ) .  The a n a l y s i s  o f  C, 

H and N have been performed i n  " I n s t i t u t o  Nac iona l  de Qulmica Orgdnica" 

i n  Madrid. 

General Method o f  C y c l i z a t i o n  t o  v i c - t r i azo lo - (4 ,5 -d )  Py r im id ines .  

4 

To an aqueous s o l u t i o n  o f  1, were added a double molar  amount 

o f  NaNO and a c e t i c  ac id .  The r e a c t i o n  m i x t u r e s  were s t i r r e d  f o r  15 m i -  2 
nutes,  evapora ted  i n  a r o t a r y  evapora to r  u n t i l  h a l f  volume and k e p t  i n  

a r e f r i g e r a t o r  f o r  12 hours.  The s o l i d s  were f i l t e r e d  and washed w i th  

c o l d  water.  Evapora t i on  o f  mother l i q u o r s  a f f o r d e d  new crops. The s o l i d s  

were r e c r y s t a l l i z e d  i n  water.  Compound p r e c i p i t a t e d  d i r e c t l y  f rom 

t h e  r e a c t i o n  m ix tu re .  The c y c l i z a t i o n  o f  & w a s  c a r r i e d  o u t  i n  I N  HC1 

i n s t e a d  o f  a c e t i c  ac id ,  as t h e  presence o f  a c e t a t e  would have avo ided 

t h e  c r y s t a l l i z a t i o n  o f  a. Compounds - 2b and & c o u l d  n o t  be i s o l a t e d  i n  

s o l i d  s t a t e .  

2- 6 7 - d i  - - hydro-5-me - - - - - t hoxy-2-8 - - ~ - ~ l ~ c l l p y r ~ n ~ s y l ~ 7 ~ o ~ o ~ v ~ c ~ t ~ i ~ z ~ l ~ - ~ 4 ~ 5 ~ d ~  - 

p y r i m i d i n e  (2a).  - To a s o l u t i o n  o f  5-amino-1,6-dihydro-2-methoxy-4-N-~ - 
-~-g lucopyranosy l -6 -oxo  p y r i m i d i n e  (2) "" (0.85 g ,  2.53 mmol) i n  30 

mL o f  water a t  80 QC, 0.35 g o f  sodium n i t r i t e  ( 5  mmol) and 4.93 mL o f  

I N  HC1 (5 mmol) were added. The m i x t u r e  was concen t ra ted  and t h e  water  

e l i m i n a t e d  by add ing  methanol  and evapora t i ng  s e v e r a l  t imes.  B o i l i n g  e- 

t h a n o l  (70 mL) was then  added and NaCl f i l t e r e d  o f f .  The f i n a l  s o l u t i o n  

was evaporated and t h e  s o l i d  r e c r y s t a l l i z e d  i n  methanol  y i e l d i n g  

0.53 g, 63.7%); m.p. 174 "C; [d]:i9,578 and 546 nm- 
UV ( c  ~ . ~ x I O - ~ M ,  wa te r ) :Amax  253 ( 6  11300) and 202 nm (17300); I R : $  

3500-3250 s broad, 1725 s ,  1595 s, 1530 m and 1085 s cm , H-NMR: see 

Table 1. 

- 

( 

- U.0"c 1, DMSO); 

-1. 1 

Anal. Calcd. f o r  CI1Hl5N5O7: C ,  40.12; H, 4.59; N, 21.27. Found: 

C, 40.05; H, 4.72; N, 21.23. 

5, L - d i ~ i r o - ~ - ~ e ~ h y l t ~ o = 3 ~ ~  - D - ~ y L o e y r a n o ~ ~ - ~ - ~ x ~ - ~ i ~ - ~ r ~ a ~ o L o ~ (  - 4,z-c) 
p y f i I i i i E e  (&I). Obtained f rom 5-amino-1,6-dihydro-2-rnethylthio-4-N-~ - 
-~-xylopyranosyl -6-oxo-pyr imidine  - (E) 1912 (4.08 g, 13.4 mmol), NaN02 

(1.85 g, 26.8 mmol) and a c e t i c  a c i d  (1.61 9, 26.8 mmol) i n  350 mL o f  wa- 

t e r  a t  8OQC. Y i e l d  3.14 g (74%); m.p. dec.; [dJf -24.60 ( c  1, DMSO); 
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8 (ppm), m u l t i p l i c i t y  and i n t e n s i t y  

Sugar p r o t o n s  SOLVENT 

o t h e r s  AcO- H-6 - H-5 H-I ' - 
(J1'2') 

6.50 
DMSO-d6 13.00 8.40 d 4*10 rn 2H 1.80 s 3H 

5 * 2 0  2.05 s 6H 5.80 m 2H 

6.70 4.10 m 2H 

s broad S ( 9  Hz) 

8.40 d 4.60 m IH, 1.80 s 3H 
S ( 9  Hz) 5.20 m 1H 2.00 s 9H 

Not 
DMS0-d6 observed 

5.90 m 2H 

ASENJO ASENJO E T  AL. 

UV ( c  6.66~10-~M,  wa te r ) :Amax  240 ( E 11130) and 277 nm (15180); I R : $  

3450 s ,  3270 m broad, 1710 s, 1690 s ,  1520 m, 1290 m and 1065 s cm-l: 

'H-NMR: see Table 1. 

Anai. Calcd. f o r  CIOHl3N5O5S: C, 38.09; H, 4.15; N, 22.21. 

Found: C, 37.95; H ,  3.84; N, 22.50.  

- - - - - - - - -  6,7-di hydro-5-methyl - - - -  th io -3 -  f i  - ~ - ~ l ~ c ~ y r ~ n ~ s y l ~ 7 ~ o ~ o ~ v ~ c ~ t ~ i ~ z ~ l ~ - ~ 4 ~ 5 ~  
- -  -d) p y r i m i d i n e  - ---  (g). Gbtained f rom 5-amino-1,6-dihydro-2-methylthio-4- 
Y-& -~ -g lucopyranosy l -6 -oxo  - p y r i m i d i n e  (&)I (I .50 g, 4.26 mrnol), 

NaNO (0.59 4, 8.52 mmol) and a c e t i c  a c i d  (0.51 g, 8.52 mmol) i n  40 mL 

o f  water a t  800C. Y i e l d  1.3 g (84%); m.p. 270-5gC ( d ) ;  

-7.50 ( c  1, DMSO); UV ( c  4 .68~10-~M,  wa te r ) :Xmax  240 (6. 10810) and 278 

nm (14320); IR:d 3460 s ,  3400 s broad, 1720 s, 1695 s ,  1630 w,  1535 m, 

1260 w, 1080 m and 655 w cm-' ; 'H-NMR: see Table 1. 

29 2 

nm = - 

Anal. Calcd. f o r  CllHI5N5O6S.H20: C, 36.36; H, 4.72; N, 19.27. 

Found: C, 36.40; H ,  4.41; N, 19.25. 

- - -  6,7 - d i h ~ d r o - 6  - _ - - -  -methyl - - -  -5 -methyl  - - - -  t h i  o -3 -B - D - ~ ~ o ~ ~ a " ~ - ~ i ~ - ~ r ~ a ~ ~  

- z o L O r ( 4 , 5 - d ) s y r ~ m ~ d ~ n ~  (2f). Obtained from 5-ami m-I ,6-dihydro-l-me- 

4.5 g, 13.4 mmol), NaN02 (1.85 q, 26.8 rnrnol) and a c e t i c  a c i d  (1.61 q ,  

76.8 mmol) i n  350 mL o f  water  a t  800C. Y i e l d  4.16 g (89%); m.p. 244QC 

( d ) ;  [HIE = -26.30 ( c  1, DMSO); UV ( c  7 . 2 ~ 1 0 - ~ M ,  wa te r ) : kmax  235 (f 
12580) and 278 nm (16000); IR:$3480 s,  3440 m, 3390 m, 3250 m broad, 

1710 s ,  1650 w broad, 1525 in, 1285 m, 1230 m, 1060 s and 665 w cm-'; 

- 

thy l -2 -methy l th io -4-N-B -Q-xylopyranosyl-6-oxo p y r i m i d i n e  (If) 1912 ( 
- 

H-NMR: see Table 1. I 
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3-GLYCOSYL-VIC-TRIAZOLO[4,5-d]-PYRIMIDINES 215 

Anal. Calcd. f o r  CllHI5N5O5S.H20: C, 38.03; H, 4.93; N, 20.16. 

Found: C, 37.93; H, 5.03; N, 20.11. 

6, I - ~ i ~ ~ r ~ - ~ - ~ e ~ h y l - = m ~ t ~ ~ t ~ i ~ - ~ - ~  - ~ - ~ l ~ c ~ y r ~ n ~ s y l ~ 7 ~ o ~ o ~ v ~ c ~ ~ ~ ~ ~ -  - 
_ _ _ _ - -  ~ 0 1 0 - ( 4 , 5 - d ) q y r ~ m ~ d ~ n ~  (3). Obtained from 5-amino-I ,6-dihydro-l-me- 

4 g, 10.4 mmol), NaN02 (1.44 g, 20.8 mmol) and a c e t i c  a c i d  (1.25 g, 20.8 

mmol) i n  350 mL o f  water a t  80%. Y i e l d  3.45 g (88%); m.p. 223-4X; 

= -7.60 (c  1, OMSO); UV (c 5.30~1O-~M, water) :Amax 235 ( &  

12740) and 278 nm (16340); IR:d3450 s ,  3350 s broad, 1720 s ,  1685 s, 

1520 s ,  1290 m, 1065 s ,  1040 s and 645 w cm-' ; 'H-NMR: see Table 1. 

thyl-2-methylthio-4-N-) -~-g lucopyranosyl -6-oxo-pyr imidine  (2) 1912 ( 
- 

Anal. Calcd. f o r  CI2Hl7N5O6S.H20: C, 28.19; H, 5.07; N, 18.56. 

Found: C, 38.31; H, 4.70; N, 18.95. 

General Method o f  A c e t y l a t i o n  o f  3-glycosyl-vic-triazolo-(4,5-d) Pyr imi-  

dines. 

Compounds f. (except 2 and &whose synthes is  w i l l  be descr ibed 

i n  d e t a i l  below) were obtained i n  the  f o l l o w i n g  way: t o  a m ix tu re  o f  

dry  p y r i d i n e  (10mL) and a c e t i c  anhydr ide (10 mL),. compounds 1. (1.25 

rnmol) were added. The mixture was s t i r r e d  a t  room temperature u n t i l  a l l  

o f  t h e  s o l i d s  d isso lved and was l e f t  f o r  24 hours. The s o l u t i o n  was eva- 

porated a t  reduced pressure (temperature below 60%). The excess o f  sol-  

vents was removed by d i s s o l v i n g  i n  methanol and evaporat ing seve ra l  ti- 

'nes. The f i n a l  product  was c r y s t a l l i z e d  e i t h e r  from ethanol  o r  methanol, 

a m ix tu re  o f  t h e  two, o r  f i n a l l y  i n  water, as w i l l  be i n d i c a t e d  i n  each 

case. 

J _  5 7 - d i ~ ~ r ~ - ~ - ~ e ~ h ~ x y - f . - ~  - - D-(21,3',4L, - a ' l t E t ~ a ~ O = a ~ e ~ ~ ) = g ~ u ~ o ~ ~ a ~ o ~  
syl-7-oxo-vic-triazolo-(4,5-d)~~r~m~d~n~ (3a). Y i e l d  0.44 g (71%); 

m.p. 142-4QC ( c r y s t a l l i z e d  i n  water) ;  [*ID - -27.00 ( c  I, DEISCI); UV 

( c  5.23~10-~M, water):)\ max 202 ( E  1 4 1 1 0 ~  and 260 n m  (8110); I K : $  

3470 w broad, 1760 s broad, 1710 s ,  1595 s ,  1530 m, 1225 s broad and 

1035 s cm , H-NMR: see Table 2. 

1 8 -  
_ _ _ _ _ _ _ _ _ _ - - - _ -  

-1. 1 

Anal. Calcd. f o r  C19H23N5011: C, 45.87; H, 4.66; N, 14.08. Found: 

C, 45.72; H, 4.65; N, 14.10. 

-,--_ 6 7 d i  - hydro-5 - - - -me - - t - hoxy-6-me - - - t hy1=39 -Q-(21, 3' ,4L-~r~-~-~c~ty l )~a= 

- n o ~ y ~ - l - ~ x o - ~ i ~ - ~ r ~ a ~ o ~ o ~ ( ~ , ~ - ~ ) 9 y r ~ m ~ d ~ n e  (E). To a s o l u t i o n  o f  5-a- 

rnino-1,6-dihydro-2-methoxy-l-methyl-4-N-~ -~-xylopyranosyl-6-oxo - p y r i m i -  

d in6 ( I b )  - (0.48 q, 1.5 mmol) i n  30 mL o f  water a t  B O W ,  NaN02 (0.21 g, 

- 
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216 ASENJO ASENJO ET AL. 

3.mmol) and a c e t i c  a c i d  (0.18 g, 3 mmol) were added. The s o l u t i o n  was 

l e f t  t o  c o o l  u n t i l  i t  reached room temperature and evaporated t o  d ry -  

ness. The excess o f  water  was c a r e f u l l y  removed by d i s s o l v i n g  i n  metha- 

n o l  and evapora t i ng  s e v e r a l  t imes. Ttie d r y  r e s i d u e  was d i r e c t l y  ace ty -  

l a t e d  by adding 10 mL o f  a c e t i c  anhydr ide  and 10 mL o f  p y r i d i n e  and s t i -  

r r i n g  f o r  24 hours. The r e a c t i o n  m i x t u r e  was processed i n  t h e  u s u a l  way, 

y i e l d i n g  0.32 g (49%) o f  - 3b ( c r y s t a l l i z e d  i n  water ) ;  m.p. 129-30%; [&IF = -61.6c ( c  1, C 1  CH); UV ( c  5 .50~10-~M,  w a t e r ) : X  max 207 (L 

19600) and 258 nm (11040); I R :  \> 1760 s broad, 1720 s, 1590 s, 1520 m, 

1240 s ,  1210 s and 1030 m; 'H-NMR: see Table 2. 

3 

Anal. Calcd. f o r  CI7Hz1N5O9: C, 46.47; H, 4.82; N, 15.94. Found: 

C, 46.29; H, 4.63; N, 15.74. 

_ _ -  6,7 -di&dr - - - - -  0-5 -met h~xy-&1&hyl=3 -J -Q-LZL, 3',4:, ~ ' ~ t e t ~ a = O = a ~ e ~ ~ ) = g ~ u =  

copy r a  n o 9 1  -7 -ox 0 - v i  c - t r i a z 01 o - (4 ,z - i )yy r im id i -ng  (&) . 5 - A m i  no - 1 ,6 - d i  - 
hydro-2-methoxy-I -methyl-4-N- fi -~ -g lucopyranosy l -6 -oxo  - p y r i m i d i n e  (&) 

was c y c l i z a t e d  and a c e t y l a t e d  as desc r ibed  f o r  3, y i e l d i n g  0.55 g ( 

71.7%) o f  - 3c ( c r y s t a l l i z e d  i n  e thano l ) ;  m.p. 2050C; 

C 1 3 C H ) ;  UV ( c  4 .69~1f l -~M, w a t e r ) : k  max 207 ( 6  20600 and 258 nm (11660); 

IR: $ 1750 s, 1725 s ,  1560 s broad, 1520 m, 1270-1200 s broad and 1040 

s cm ; H-NMR: see Table 2. 

- --  _ _ _ _ _ _ - - - - _  

= -56g ( c  I, 

-1 1 

Anal. Calcd. f o r  C20H25N5011: C, 46.96; H, 4.93; N, 13.69. 

Found: C, 46.68; H, 4.71; N, 13.83. 

_ _ _ - - - _ _ -  6,7 - d i  hydro-5-me t hyl - - - -  t h i  0-3- 0 -D-(2', 3' , 4 ~ - ~ r ~ - ~ - a c e t y l ~ - ~ ~ o ~ ~ a ~ o ~ ~ -  
-7 -ox 0 - v i  c - t r i a z 01 0- ( 4,531- eyyi f i id ine ( z) . Cry s t a 1 1 i zed i n e t ha no1 -me - 
t h a n o l  ( 1 : l ) .  Y i e l d  0.21 g (38%); m.p. 280X;  [OC]? = -48.9 ( c  I, 

DMSO); UV ( c  ~ x I O - ~ M ,  methano1):X max 203 ( €  118751, 232 (8375) and 

273 nm (13750); I R :  $3280 m, 3260 m, 3230 m, 1750 s broad, 1720 s broad, 

1550 m, 1510 m, 1290 in, 1255 s ,  1235 s, 1055 s and 605 w cm-'; 'H-NMR: 

see Table 2. 

_ _ _ _ _ - _ - - - -  

Anal. Calcd. f o r  CI6Hl9N5O8S: C, 43.53; H, 4.34; N, 15.87. 

Found: C, 43.57; H, 4.46; N, 15.69. 

_ _ _ _ - - -  6,7-di h ydr  0-5-fieLhyl&hi0=3=b -D-(2L, - 2' ,4:, 6 ' = t ~ t y a ~ O ~ a ~ e ~ ~ ) = g ~ u ~ o ~ ~ a  - 
___ - - - - - - - - - - - -  nosyl-7-oxo-vic-triazolo-(4,5-~)gyr~midine (2). C r y s t a l l i z e d  i n  etha- 

n o l .  Y i e l d  0.47 9 (74%); m.p. 1 7 2 X ;  k2'= -70.70 ( C  I, C13CH); UV 

( c  3 .89~10-~M,  w a t e r ) : h  max 236 (t  9850) and 277 nm (17870); IR:3 
3200 w broad, 1760 s broad, 1705 s, 1565 s ,  1540 s ,  1260-1210 s, 1040 s 

and 650 w cm , H-NMR: see Table 2. -1. 1 
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3-GLYCOSYL-VIC-TRIAZOLO[4,5-d]-PYRIMIDINES 217 

Anal. Calcd. f o r  C19H23N5010S: C, 44.44; H, 4.52; N, 13.64. 

Found: C, 44.13; H, 4.50; N, 13.45. 

_ - - - - - - -  6,7 - d i  h yd r0-6-me~hyl~5~rn~tt- iyl- t~ig-2-~ -Q-(2', - Z 1 ~ 4 ~ - ~ r ~ - ~ - ~ c ~ t y 1 ~ - ~ y ~ o =  
- P y l l a n o ~ y ~ - ~ - ~ x o - ~ i ~ - ~ r ~ a ~ o ~ o - ( f t , - d ) g y r i m i d ~ n ~  (3f). C r y s t a l l i z e d  i n  

methanol-water ( 4 : l ) .  Y i e l d  0.50 g (85%); rn.p. 1500C; = -102.70 

( c  1, C13CH); UV ( c  6 . 1 2 ~ 1 0 - ~ M ,  w a t e r ) : X  max 236 (E 9870) and 280 nm ( 

13100); I R : $  3520 w broad, 1770 s ,  1755 s ,  1730 s, 1580 m, 1485 m, 

1245 s ,  1210 s, 1065 s ,  1045 s and 680 w cm-'; 'H-NMR: see Table 2 .  

Anal. Calcd. f o r  CI7H2,,N5O8S.H20: C, 43.12; H, 4.90; N, 14.79. 

Found: C, 43.67; H, 4.92; N, 14.72. 

_ _ _ - - _ _ _ -  6,7 - d i h y d r  0-6 -methyl  - - -  -5 -me th-yylthio-2- a - D-LZ', ZtL4L, ~ ' = t & ~ a = O = a c e ~ y l ) =  

2 l g c y y r Z n g s y l -  7 -ox o - v i c - t r i a z o 1 o - ( 4,5 -d ) ~y r i m i  d i n e  ( 2) . Cry B t a 1 1 i z ed 

i n  methanol. Y i e l d  0.51 g (79%); m.p. 1 7 1 T ;  [d] = -550 ( c  I, C1,CH); 

236 (E 11080) and 280 nm (14800);  I R : 3  !JV ( c  4 . 3 6 ~ 1 0  M, wa te r ) :X  max 

1750 s, 1735 s, 1720 s ,  1575 m,  1490 m, 1270 m, 1250 s ,  1050 s and 620 
-1 1 w cm ; H-NMR: see Table 2. 

- 
_ _ _ _ _ _ _ _ _ _ _ - - -  - - - -  

-5 

Anal. Calcd. f o r  C20H25N501nS: C, 45.53; H, 4.78; N, 13.28. 

Found: C, 45.25; H, 4.77; N, 13.13. 
Desu lphur i za t i on  Reaction. 

- _ - - - - -  6,7-di hydro-3-8 - D - ( 2 l , 3 ' , 4 1 - ~ r i - ~ - ~ c e t y l 2 - ~ l y l o ~ y ~ a ~ o ~ ~ - ~ - ~ x ~ - ~ i ~ - ~ r ~ -  - 
- zo lo - (4  - - -'--- 5 d ) g y r i m i d i n g  (%I. A suspension o f  2 (4.42 g, 0.95 mmol) i n  

a m i x t u r e  o f  2 CJ o f  Raney-Ni and 40 mL o f  2M NH40H was r e f l u x e d  f o r  1 

hour. The m i x t u r e  was f i l t e r e d  and t h e  s o l u t i o n  evaporated. The water 

was removed by d i s s o l v i n g  i n  e thano l  and evapora t i ng  s e v e r a l  t imes. The 

res idue  was r e - a c e t y l a t e d  w i th  a c b t i c  anhydr ide  (10 rnL) and p y r i d i n e  ( 

10 ml), s t i r r i n g  a t  room temperature for 24 hours. A f t e r  removing t h e  

so l ven ts  0.2 g (53%) o f  4 d  ( c r y s t a l l i z e d  from methanol) were ob ta ined;  

18- -520 ( c  1, DMSO); UV ( c  ~ x I O - ~ M ,  methanol) :  rn.p. 268-9% ( d ) ;  

205 (C 13375) and 233 nm (8375);  1R:d 3110 w broad, 1755 s b ro -  max 
ad, 1715 s, 1580 m,  1500 rn, 1270 m, 1080 s and 1035 s em"; 'H-NMR: see 

Table 3. 

kl D 

Anal. Calcd. f o r  CI5Hl7N5O8: C, 45.57; H, 4.33; N, 17.72. Found: 

C, 45.45; H, 4.12; N ,  17.40. 

_ _ - -  6,7-di  hydrg-2-b -D-(21,3 - - IL4L, a ' - t e t r a ~ O = a ~ e ~ y l ) ~ g l u ~ o ~ ~ a ~ o ~ ~ - ~ - ~ x ~ -  

- v i ~ - t r i a z o 1 0 - ( 4 , ~ - ~ ) ~ ~ ~ r ~ m ~ d ~ n ~  - - - - - - - (g). A suspension o f  2 (0.3 g, 0.58 

rnmol) i n  a m i x t u r e  o f  1.5 g o f  Raney-Ni and 30 mL o f  2M NH40H was r e f l u -  

xed f o r  1 hour. The r e a c t i o n  was c a r r i e d  o u t  as desc r ibed  f o r  4d y i e l -  
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218 ASENJO ASENJO ET AL. 

d i n g  0.11 g (40%) o f  - 4e ( c r y s t a l l i z e d  i n  wa te r ) ;  m.p. 250SC (d ) ;  [%ID 
= -29.80 (c  1 ,  DMSO); UV ( c  10-4M, methano1):X max 205 (E 10000) and 

233 nm (5900);  IR:g 3100 w broad, 1745 s broad, 1720 s ,  1580 m, 1535 m, 

1245 s ,  1220 s and 1035 s cm , H-NMR: see Table 3 .  

18 

- I *  1 

Anal. Calcd. f o r  C18H21N5010: C, 46.25; H, 4.53; N ,  14.98. 

Found: C, 46.13; H, 4.39; N ,  14.90. 

1 .  

2 .  

3 .  

4. 

5 .  

6. 

7. 

8. 

9. 

10. 

11 * 

12. 
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