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NUCLEOSIDES & NUCLEOTIDES, 5(3), 301-312 (1986) 

1 AMINOPYRIMIDINES AND DERIVATIVES. 19 . REACTION OF 1,6-DIHYDRO-4-B-D- 

(2,3,4,6-TETRA-0-ACETYL)GLUCOPYRANOSYLAMINO-l-METHYL-Z-METHOXY-6-OXO 
PYRIMIDINE WITH CHORACETYL CHLORIDE'. 

Manuel Nogueras, Mg L u i s a  Qu i jano,  M igue l  Me lgare jo+  and A d o l f o  SQnchez 

Depto. Qu imica  OrgQnica. Co leg io  U n i v e r s i t a r i o .  23071 J a h .  Spa in  

+ Depto. Quimica OrgQnica. Un ive rs idad  De Granada. 18071 Granada. Spain 

A b s t r a c t :  Reac t ion  between 1,6-dihydro-4- B-D-(2,3,4,6-tetra-O-acetyl) 
glucopyranosylamino-1-methyl-2-methoxy-6-0x0 p y r i m i d i n e  and c h l o r a c e t y l  

c h l o r i d e  y i e l d s  t h e  cor respond ing  5 - a - c h l o r a c e t y l  d e r i v a t i v e  and 2 , 6 - d i  

oxo-4-~-D-(2,3,4,6-tetra-0-acetyl)glucopyranosy1amino-1-methy1-1,2,3,6- 

t e t r a h y d r o  p y r i m i d i n e .  The f i r s t  compound has been c y c l i z e d  t o  t h e  co- 

r respond inq  7-B-D-glucopyranosyl-pyrrolo[2,3-d]pyrimidine and t h e  second 

one t o  3-~-D-glucopyranosyl-vic-triazolo[4,5-d]pyrimidine. 

Pyrrolo[Z, 3 - d l p y r i m i d i n e s  (7-deazapur ines) and v i c - t r i a z o l o [  4,5-d] 

p y r i m i d i n e s  (8 -azapur ines)  a r e  an i m p o r t a n t  c l a s s  o f  compounds, s t r u c -  

t u r a l l y  and chemica l l y  r e l a t e d  t o  n a t u r a l l y  nuc leos ides  and some a n t i -  

b i o t i c s  . The b i o l o g i c a l  a c t i v i t y  o f  such nuc leos ides  i s  w e l l  known 

and they  have been i n t e n s i v e l y  i n v e s t i g a t e d  as an t i t u rno ra l ,  a n t i a l l e r g i  

and a n t i v i r a l  agents  . 

3-6 

7-10 

Severa l  methods have been desc r ibed  i n  t h e  l i t e r a t u r e  f o r  t h e  syn- 

t h e s i s  o f  7-deazapurine nuc leos ides ;  t h e  most i n t e r e s t i n g  b e i n g  t h e  

phase t r a n s f e r  g l y c o s y l a t i o n  used by F .  Seela''. The use o f  t h i s  method 

leads  u s u a l l y  t o  an anomeric m ix tu re .  8-azapur ine nuc leos ides  a r e  fund? 

m e n t a l l y  ob ta ined  by c y c l i z a t i o n  o f  5-amino-4-glycosylamino p y r i m i d i n e s  

w i t h  n i t r o u s  a c i d  . 1 2  

Due t o  t h e  i n t e r e s t  o f  t h i s  c l a s s  o f  compounds and f o l l o w i n g  our  

p r e v i o u s  works on r e a c t i v i t y  and s y n t h e t i c  a p p l i c a t i o n s  o f  4 - g l y c o s y l -  

amino  pyrimidine^'^, t h e  r e a c t i o n  o f  1,6-dihydro-4-B-D-(2,3,4,6-tetra-O 

Copyright 0 1986 by Marcel Dekker, Inc. 0732-83 11/86/0503-0301$3.50/0 
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NOGUERAS ET AL. 302 

-acetyl)glucopyranosylamino-l-methyl-2-methoxy-6-0~0 pyrimidine 1 - with 
chloracetyl chloride has been carried out. Appropiates intermediates 
f o r  cyclization to 7-glycosyl-pyrrolo[ 2, 3-d]pyrimidines14 and 3-glyco- 
syl-vic-triazolo[4,5-d]pyrimidines has been obtained. 

The reaction of 1 with fresh distilled C1COCH2C1, in anhydrous 
ethyl acetate, produces a precipitate (43%) identified as: 2,6-dioxo-4-8- 
D-~2,3,4,6-tetra-0-acetyl~glucopyranosylamino-l-methyl-l,Z,3,6-tetrahy- 
dro pyrimidine 2. On the other hand 5-a-chloracetyl-l,6-dihydro-4-B-D-( 
~,3,4,6-tetra-0-acetyl~glucopyranosylamino-l-methyl-2-methoxy-6-oxo py- 

rimidine 2 (42%) was isolated from the mother liquors. The estructure 
of 2 has been confirmed by acid hidrolysis of 4 with HC1 in HCC13. 

- 

- 

- 
- - 

1 In the H-NMR (table 1) o f  compound 2, the signal assigned to C N-H - 4 
(10.9 ppm, doublet, JNH,l,= 8.2 Hz) appears shifted downfield compared 
with the corresponding signal in the spectrum of its precursor 1 (5.7 
ppm, doublet, JNH,l,= 9 Hz). This shift is attributed to the six membe- 

red hydrogen bond 'formed between C -NH and C -COCH C1 groups, as shown 
in Scheme 1. 

- 

4 -  5 -  2 

Compound 2, is formed by electrophilic aromatic substitution on - 
C-5 of the pyrimidine ring. The HC1 molecule reacts with the CH3-O-C2 
group, yielding HCClj and produce 2. This has been evidences by the 
easy hydrolysis o f  2-methoxy pyrimidines in acidic medium15, as well as 
in hot water . 16 

The selective de-0-acetylation of 2 and 2 has been carried out with - - 
molar amount of sodium methoxide in methanol at room temperature, yiel- 
ding: 5-a-chloracetyl-1,6-dihydro-4-~-D-glucopyranosylamino-l-methyl-Z- 
methoxy-6-0x0 pyrimidine 4 - and 2,6-dioxo-4-~-D-glucopyranosylamino-l-m~ 
thyl-1,2,3,6-tetrahydro pyrimidine _S - respectively, in high yield. 

This method allows to obtain the nucleoside 5 ,  - impossible to obtain 

by direct condensation between 4-amino-1-methyl uracile and glucose, 2 - 
is intermediate in the syntheses of  interesting compounds, such as 8 - and 
others . 17 

The intermediates 2, 2, 3 and 5 are structural analogues t o  other - - -  
nucleosides showing antitumoral and-antiviral activities18. The probable 
biological activity of the above compounds is being studied 19 . 
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' O H  

OAc 

1 - - 

AcO 

OAc 
- 2 - 

+ 

OH 5 

0 

. .  
OAc 3 - - 

SCHEME 1 
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7 

Cyclization of 2 - to 4,5-dioxo-7-B-D-( 2,3,4,6-tetra-O-acetyl)gluco- 
pyranosyl-3-methyl-2-methoxy-3,4,5,6-tetrahydro-pyrrolo[2,3-d]pyrimidi- 

ne 6 has been carried out with anhydrous K CO 
procedure is similar to that reported in the literature14 f o r  other 4- 

amino-5-a-chloracetyl pyrimidines. 

in DMF at 70 'C. This - 2 3  

1 In the H-NMR spectra o f  5, does not appear any signal for  C4-NH 

(table 1). The signal f o r  the methylenic protons in C-6 is changed by 
deuterium on adding D20. The enolic forme may account for this fact. 

- 
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306 NOGUERAS ET A L .  

H cn,o 

onc 

H 

OAc 

The compound 5,7-dioxo-3-~-D-~2,3,4,6-tetra-O-acetyl)glucopyrano- 

syl-6-methyl-4,5,6,7-tetrahydro-vic-triazolo[4,5-d]pyrimidine 2 has 

been ob ta ined  from 5 by success ive  t rea tmen ts  w i t h  NaN02/HOAc, (NH4)*S 

(10% aqueous s o l u t i o n s ) ,  NaN02/HOAc, and f i n a l l y  Ac20/Py; none o f  t h e  

i n t e r m e d i a t e s  were i s o l a t e d .  

- 

- 

The s e l e c t i v e  de -0 -ace ty la t i on  o f  u s i n g  molar amount o f  sodium - 
methoxide i n  methanol  y i e l d s  5,7-dioxo-3-~-D-glucopyranosyl-6-methyl-4,  

5,6,7-tetrahydro-vic-triazolo[4,5-d]pyrimidine 8 .  - 

The 6 - c o n f i g u r a t i o n  o f  t h e  sugar m o i e t i e s  i n  a 

1 conf i rmed by t h e  va lue  o f  t h e  c o u p l i n g  cons tan ts  J 

pro tons  ( t a b l e  1) and by t h e  chemica l  s h i f t s  o f  t h e  

carbon. The a-anomers have n o t  been d e t e c t e d  i n  t h e  

1 compounds has been 

o f  t h e  anorneric 2 "  
anomeric p r o t o n  and 

c r y s t a l l i n e  p roduc ts .  

EXPERIMENTAL 

M e l t i n g  p o i n t s  were de termined i n  a M e l t i n g  P o i n t  Apparatus Gallem 

kamp and a r e  uncor rec ted ,  P r o t o n  nuc lea r  magnet ic resonance s p e c t r a  we- 

re recorded wi th  a H i t a c h i  Perkin-Elmer R-600 Spectrometer.  Carbon-13 

nuc lea r  magnetic resonance s p e c t r a  were reco rded  w i t h  a Bruker  WP 805 
Spectrometer. S p e c i f i c  r o t a t i o n  va lues  were determined w i t h  a Po lar ime-  

t e r  Perkin-Elmer 141. U l t r a v i o l e t  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  w i th  a Spectrophotometer 

Beckman 4250 (KBr p e l l e t s ) .  The a n a l y s i s  o f  C ,  H and N have been p e r f o r  

med i n  " I n s t i t u t o  Nac iona l  de Q u h i c a  Orghnica" i n  Madrid.  Thin l a y e r  

chromatogrphy (TLC) was runned on s i l i c a  g e l  Merck 60 G ,  u s i n g  c h l o r o -  

form/hexane/ethanol (8:1:0.5) as e l u e n t .  Compound was prepared f o l l o -  

wing t h e  pub l i shed  method . 13  
- 
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AMINOPYRIMIDINE NUCLEOSIDES 307 

React ion  o f  1 wi th  c h l o r a c e t y l  c h l o r i d e .  - 
To a s o l u t i o n  o f  1, 4.8 g (0 .01  mmol) i n  100 mL o f  anhydrous e t h y l  

ace ta te ,  0.81 rnL (0.01 mmol) o f  f r e s h l y  d i s t i l l e d  C1COCH2C1 were added. 

The m i x t u r e  was s t i r r e d  under r e f l u x  f o r  5 h. A t  t h e  end o f  t h i s  t i m e  a 

w h i t e  s o l i d  p r e c i p i t a t e d  wh ich  was f i l t e r e d  ho t ,  washed w i th  e t h y l  ace- 

t a t e  and r e c r i s t a l l i z e d  from DMSO/H 0. T h i s  compound was i d e n t i f i e d  as: 2 
2,6-dioxo-4-~-D-(2,3,4,6-tetra-0-acetyl)glucopyranosylarni~o-l-methyl-l, 

2,3 ,6- te t rahydro  p y r i m i d i n e  3 ,  2.03 g (432) ;  M.P. :280-5OC; [a], 

( c  1, DMSO). U.V.  ( 4 . 5 ~ 1 0  M, H20): X 
20400) nrn. I.R.:V (om-'): 3270 m, 1760 s, 1715 s, 1690 s ,  1600 s ,  1570 

s, 1375 m, 1250-1210 s broad, and 1035 s. 'H-NMR see t a b l e  1. l3C-NMR 

see t a b l e  2. Anal. Calcd. for Cl9HZ5N3Ol1: C, 48.41; H, 5.34; N, 8.91. 

Found: C, 48.24; H, 5.27; N, 8.82. 

- 

20 =-14.3" 
-5 - : 264 ( E  27200) and 201 ( E 

max 

The mother l i q u o r s  were n e u t r a l i z e d  w i th  a s a t u r a t e d  s o l u t i o n  o f  

NaHC03, washed w i t h  water,  d r i e d  over CaCl 

p ressure .  The syrupy  r e s i d u e  was c r y s t a l l i z e d  from EtOH/AcOET (2: 1) and 

r e c r y s t a l l i z e d  from DMSO/H 0. The compound ob ta ined  was i d e n t i f i e d  as: 

5-a-chloracetyl-l,6-dihydro-4-(3-D-( 2,3,4,6-tetra-0-acetyl)qlucopyrano- 

sylamino-l-methyl-2-methoxy-6-oxo p y r i m i d i n e  2. 2.36 g (42%). 

and evapora ted  under reduced 2 

2 

- 
M.P.: 205-7 "C. [a]20 4' ( c  1, HCC13). U.V. (4x10- 5 M, H20): Amax: 

D 
272 ( E  8000) and 227 ( E  18700) nm, ( 5 . 1 6 ~ 1 0 - ~  M, MeOH): Amax: 226 ( E  

38000), 263 ( s h o u l d e r )  and 290 ( E  15300) nrn. I . R . :  " (cm- l ) :  3200 W ,  

1755 s ,  1730 s ,  1675 s ,  1635 s ,  1600 s ,  1565 s ,  1375 rn, 1240 s ,  1210 s ,  

1070 m, 1035 S .  'H-NMR see t a b l e  1. l3C-NMR see t a b l e  2. Anal. Calcd.  

for C22H28N3012C1: C, 47.03; H, 5.03: N, 7.47. Found: C, 47.10; H, 4.75; 

N, 7.31. 

rnethoxy-6-0x0 p y r i m i d i n e  9 .  - 

To a suspension o f  1.12 g ( 2  mmol) o f  2 i n  20 mL o f  MeOH, 2 rnL ( 2  - 
mmol) o f  1 M s o l u t i o n  o f  sodium methoxide i n  methanol  was added, t h e  m i ?  

t u r e  was s t i r r e d  d u r i n g  1 h a t  room temperature.  Then t h e  p r e c i p i t a t e  

was f i l t e r e d  o f f .  T h i s  compound was r e c r y s t a l l i z e d  f r o n  DMSO/EtOH. 0.65 g 

(82%). M.P.: dec. .[a$" = 30.40 ( c  1, DMSO). U.V. ( 6 . 3 ~ 1 0 - ~  M, H ~ o ) :  

h 

MeOH): Amax: 226 ( E  31000), 264 (shou lde r )  and 294 ( E  11300) nm. I . R . :  v 

: 290 ( E  10700), 227 ( E  26600) and 201 ( E  11600) nm; ( 5 . 3 3 ~ 1 0 - ~  M, max 
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AMINOPYRIMIDINE NUCLEOSIDES 309 

(cm- l ) :  3560-3180 s broad, 1655 s, 1625 s ,  1590 m, 1565 s, 1230 m, 1080 s 
, 1035 s .  'H-NMR see t a b l e  1. I3C-NMR see t a b l e  2. Anal .  Calcd. f o r  

Cl4HzoN3O8C1: C, 42.70; H, 5.12; N, 10.67. Found: C, 42.83; H, 4.97; N ,  

10.39. 

2,6-dioxo-4-~-D-qlucopyranosylamino-l-methyl-l,2,~,6-tetrahydro py- 

r i m i d i n e  5 .  - 
To a suspension o f  1.89 g (4mmol) o f  2 i n  50 mL o f  MeOH, 4 mL ( 4  

mmol) o f  1 M s o l u t i o n  o f  sodium methoxide i n  methanol  was added. The mix 
t u r e  was s t i r r e d  for 5 h a t  room tempera ture ,  n e u t r a l i z e d  wi th a c e t i c  a- 

c i d  and then evapora ted  under reduced pressure .  The syrupy  r e s i d u e  was 

c r y s t a l l i z e d  f r o n  water w i th  a c t i v e  charcoa l .  0.9 g (74%); M.P.: dec., 

[a];' = -56" ( c  1, DMSO). U.V. ( 1 . 0 2 ~ 1 0 - ~  M, ~ ~ 0 ) :  kmax. . 266 (E 15900) 

and 202 (E 10200) nm. I .R.:  v(cm-'): 2940-2840 s broad, 1720 s ,  1640 s ,  

1595-1560 s broad, 1460 s ,  1355 m, 1295 m, 1115 m, 1095 m, 1075 s, 790 m. 

'H-NMR see t a b l e  1. I3C-NMR see t a b l e  2 .  Anal.  Calcd. f o r  C11H17N307: C ,  

43.56; H, 5.65; N ,  13.85. Found: C, 43.72; H, 5.93; N, 13.72. 

- 

4,5-dioxo-7-~-D-(2,3,4,6-tetra-O-acetyl)qlucopyrariosyl-l-methyl-2- 
3,4,5,6-tetrahydro-pyrrolo[ 2,3-d ]pyr im id ine  6 .  - 

1.19 ( 2  mmol) o f  2 was added t o  5 mL o f  DMF. To t h i s  s o l u t i o n  0.28 - 
g ( 2  mmol) o f  anhydrous K2C03 was added. The r e a c t i o n  m i x t u r e  was s t i r r e d  

fo r  90 minutes  a t  70 " C ,  then, t h e  m i x t u r e  poured i n t o  c o l d  water  and 

e x t r a c t e d  w i t h  HCC13 (15 mL, f i v e  t i m e s ) .  The o rgan ic  l a y e r  was washed 

w i t h  water ,  d r i e d  over  anhydrous Na SO 

ssure.  The syrupy r e s i d u e  was c r y s t a l l i z e d  from EtOH/ether/hexane and 

r e c r y s t a l l i z e d  from E t O H  w i th  a c t i v e  charcoa l .  0.78 g (75%) ;  M.P.: 193-5 

" C ; [ a I D  - 10" ( c  1, HCC13). U.V. ( 5 . 3 ~ 1 0 - ~  M, H20): Amax:  290 (E  8100) 

, 262 (E 6300), 231 ( C  32100) and 200 ( E  14200) nm. I .R. :  "(cm-'): 3600 

- 3400 w broad, 1750 s ,  1730 s ,  1665 m, 1580 s ,  1545 s ,  1525 s,  1235 s ,  

1040 m .  'H-NMR see t a b l e  1. l3C-NMR see t a b l e  2 .  Anal. Calcd. for 
CZ2Hz7N3Ol2: C, 50.29; H, 5.18; N, 7.99. Found: C, 49.99; H, 5.20; 

N, 7.60. 

and evapora ted  under reduced p r e  2 4  

20 

5,7-dioxo-3~-D-(2,3,4,6-tetra-O-acetyl)qlucopyranosy1-6-methyl-4,5, 

To 15 mL o f  a s o l u t i o n  o f  5 ,  i n  h o t  water  (0.6 g, 2 mmol), 0.14 g - 
( 2  m m o l )  o f  NaN02 and a c e t i c  a c i d  (0.12 g ,  2 m m o l )  were s u c c e s i v e l y  
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added.  The r e s u l t i n g  s o l u t i o n  was e v a p o r a t e d  under  r e d u c e d  p r e s s u r e ,  y i e i  

d i n g  a r e d  s y r u p y ,  which was d i s s o l v e d  i n  3 mL o f  10% ( N H  ) S aqueous  so 
l u t i o n .  T h i s  s o l u t i o n  was s t i r r e d  d u r i n g  15 m i n u t e s  a t  60 " C .  A t  t h i s  

p o i n t  t h e  s o l u t i o n  became d e c o l o r a t e d ,  and  t h e n  was e v a p o r a t e d  under  re- 

duced p r e s s u r e .  10 mL o f  b o i l i n g  w a t e r  were added  t o  t h e  s o l i d  r e s i d u e  

and t h e n  f i l t e r e d .  A f t e r  t h i s ,  4 mmol o f  NaN02 and  4 mmol o f  a c e t i c  a c i d  

were added t o  t h e  r e s u l t i n g  s o l u t i o n .  The m i x t u r e  was c o n c e n t r a t e d  a n d  

t h e  water e l i m i n a t e d  by a d d i n g  methanol  and e v a p o r a t i n g  s e v e r a l  times. 
The d r y  r e s i d u e  was d i r e c t l y  a c e t y l a t e d  by a d d i n g  10 mL of acetic anhy-  

d r i d e  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 h a t  room t e m p e r a t u r e .  

The s o l u t i o n  was e v a p o r a t e d  a t  r e d u c e d  p r e s s u r e .  The e x c e s s  o f  s o l v e n t s  

were removed by d i s s o l v i n g  i n  methanol  and  e v a p o r a t i n g  s e v e r a l  times. 

The f i n a l  p r o d u c t  was c r y s t a l l i z e d  from e t h a n o l  w i t h  a c t i v e  c h a r c o a l .  

0.86 g ( 8 8 % ) ;  M.P.: 200 "C; [a], = - 9.9" ( c  1, DMSO). U.V.: (4.6~10~~ 
M ,  H 0 ) :  Amax:  279 ( E  9100), 255 ( E  7500) and 214 ( E  15800) nm. I .R. :  v 

(ern-?) : 3440 m b r o a d ,  1750 s, 1690 s ,  1590 s, 1365 m ,  1235 s, 1205 m ,  
1075 m, 1035 m ,  905 m.  'H-NMR see t a b l e  1. 13C-NMR see t a b l e  2. Anal .  

Calcd .  f o r  Cl9HZ3N5Ol1: C ,  45.87; H, 4.66; N, 14.08. Found: C, 44.65; 
H, 4.68; N ,  14.41. 

4 2  

20 

0 . 9 8 . g  (2 mmol) o f  2 were d i s s o l v e d  i n  10 mL o f  methanol .  t h e n  2 mL 

( 2  mmol) o f  1 M s o l u t i o n  o f  sodium methoxide  i n  methanol  were added .  The 

m i x t u r e  was s t i r r e d  a t  room t e m p e r a t u r e  d u r i n g  12 h.  The s o l i d  p r e c i p i t a  

t e d  was f i l t e r e d  and  washed w i t h  e t h a n o l  and e t h e r .  t h i s  compound was 

r e c r y s t a l l i z e d  from e t h a n o l / m e t h a n o  (1:l). 0.56 g (852); M.P.: d e c . ,  

[a], - 13.7" ( c  1, DMSO). U.V. (6.2~10-~ M, H20): Amax:  277 ( E  8 0 0 0 ) ,  

252 ( E  6700) and 214 ( E  14800) nm. I.R.: "(cm-'): 3550-3200 m b r o a d ,  

1680 s ,  1620 s ,  1580 s ,  1510 m ,  1290 m ,  1270 m ,  1080 m ,  1075 m, 1060 m ,  
780 m .  'H-NMR see t a b l e  1. 1 3 C - N M R  see t a b l e  2. Anal .  C a l c d .  f o r  

CllH15N507: C ,  40.12; H, 4.59; N ,  21.27. Found: C ,  40.08; H, 5.12; N ,  

21.45. 

- 

20 
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