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NUCLEOSIDES & NUCLEOTIDES, 9(6), 837-846 (1990) 

STUDIES ON NUCLEOSIDES : PART XXVIII'. SYNTHESIS OF 4-AMINO 
(OR HY DROXY)-6-METHYLTHIO- 1 -(3'-DEOXY -B-D-RIBOFU R AN0SYL)- 

1 -H-PY RAZOLOC3,4-dIE'Y RIMIDINES 
* 

Shalini Misra, Sudha Jain,  K. Avasthi  and D.S. Bhakuni 
Medicinal Chemis t ry  Division 

C e n t r a l  Drug Research  Inst it ut e 
Lucknow 226 001, India 

Abstract : 4-A mino-6-methyl thio-1 -(3'-deoxy-B-g -ri bo f uranosy1)-1 H-pyrazolo- 
[3,4-d]pyrimidine (11)  and 6-methylthio-4(5H)-oxo-l-(3~deoxy-B-~-ribofuranosyl)- 
1 H-pyrazolo[3,4-dlpyrimidine (12) have been synthesized from 1,2-di-G-acetyl- 
5---benzoyl-3-deoxyribofuranose (5) and 4,6-bis (methy1thio)-lH-pyrazolo- 
[3,4-d]pyrimfdine (6) .& a convergent fashion. Structural proofs are based 
on MS, IR, H NMR, C NMR and elemental analyses. 

Derivat ives  of pyrazolo[3,4-d]pyrimidine, including t h e  parent  compound 

allopurinol (4-hydroxy-IH-pyrazolo[3,4-d]pyrimidine) have  been  int ensively 

s tudied because  t h e y  a r e  metabol ized in a n  unusual way by pa thogenic  

paras i t ic  pro tozoa  of t h e  g e n e r a  Leishmania and Trypanosoma,  which resu l t s  

in ant iparasit ic ac t  ivit y2. 4-Amino-1-B-C)-ribofuranosyl- and 4(5H)-oxo-i -6-Q- 
ribofuranosyl-, 1H-pyrazolo[3,4-d]pyrimidines have  been  found as promising 

candida tes  for t h e  t r e a t  ment of le ishmaniasis  and  relevant l i t e r a t u r e  h a s  

been reviewed recent ly  . While o t h e r  pent ofuranosides  of pyrazolo[3,4-d]- 

pyrimidines l ike - D-xylofuranosides , - a r a b i n o f u r a n ~ s i d e s ~ ' ~ ,  Z'-deoxy- 6%- 
ribofuranosides6 and 2',3'-dideoxy-~-ribofuranosides7 have  been  synt hesized 

as potent la1 biologically a c t i v e  agents ,  3'-deoxy-Q-ribofuranosyl der iva t ive  

of adenine (an isost e r e  of pyrazolo[3,4-d]pyrimidine), a n a t u r a l  product 

(cordycepin) does  show good ant iparasit i c  act ivit y' against Leishmania 

donovani a long wit h o t h e r  biological ac t iv i t ies  and h a s  been  synthes ized  

severa l  t i m e s  

[3,4-d]pyrimidines1° as a source  of biologically a c t i v e  subst ances '  

pr'ompt ed  us  t o  synthes ize  4-amino(or hydroxy)-6-met hylt hio-l-(3'-deoxy-@-D- 

ribof uranosy1)- I H-pyrazolo[ 3,4-d]pyrimidines. 

3 
4 

9 .  since its isolation. This observat ion and our interest  in pyrazolo-  

h a s  
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MISRA ET AL. 838 

The st ar t  ing mater ia l  chosen for  our synthe t ic  plan was  4,6-bis (methyl-  
t hio)-IH-pyrazo10[3,4-d]pyrimidine~~. The 6-met hylt hio group of t h i s  base  

is comparable  t o  2-met hylt hio group of t h e  corresponding i somer ic  purine 

der ivat ives  and such 2-methyl thio group has  been known t o  c o n t r i b u t e  
t o w a r d s  t h e  biological act ivit ies  in relat e d  n u c l e ~ s i d e s ~ ~ .  The  at her  st ar t  ing 

mat e r ia l  3-deoxy-l,2-~-isopropylidene-5-~-benzoyl-a-D-eryt hro-pent ofuranose  

(4) was prepared following l i t e r a t u r e  procedure.  The procedure  used for  

t h e  synthesis  of key sugar i n t e r m e d i a t e  w a s  s imilar  t o  l i t e r a t ~ r e ' ~  except  
t h a t  benzoyl group instead of methoxycarbonyl  group w a s  used for  t h e  

prot ect ion of pr imary hydroxyl f u n d  ion (SCHEME 1). 
15 

f r o m  - D-xylose. The 3-deoxy-1,2-~-isopropylidene-5-~-benzoyl-a- - D -e  r y t  h r o - 
pentofuranose (4) has  been  repor ted  as a n  oi116, while  our product w a s  

a crys ta l l ine  solid. The  ident i ty  and puri ty  of t h i s  compound w a s  conf i rmed 
wi th  t h e  help of high resolut ion 'H and 13C NMR. Acetolysis  under s tandard  

condit ions provided an anomer ic  rnixt u r e  of I ,2-di-g-acet ate ( 5 )  having 

H NiMR. No effor t  w a s  made  t o  s e p a r a t e  
t h i s  mixture  and it w a s  used as such for subsequent glycosylation. Lewis  

acid cat alysed17 glycosylat ion of 4,6-bis(met hylt hio)-IH-pyrazo10)- 

[3,4-dlpyrimidine (6) with t h i s  sugar  ( 5 )  g a v e  a mixture  of t w o  nucleosides 

(E-1, 7 and - N-2, 8) in r a t i o  of 30:l (SCHEME 1). The s i teof  glycosylation 
of t h e  major product 7 w a s  deduced t o  b e  E-1 on t h e  basis  of I3C NMR 

d a t a .  It is well p recedented  t h a t  t h e  s i t e  E-1 /N-2  - of glycosylat ion can 
10,11,18 b e  easily and unambiguously de te rmined  f r o m  t h e  13C NMR s p e c t r a  

Since expec ted  signal f o r  c - 3  in 7 was likely t o  b e  in t h e  region of a romat  i c  

carbons of benzoyl group, 7 w a s  hydrolysed t o  g ive  9, in which t h e  s - 3  
signal appeared at 133.0 ppm indicat ing 7 t o  b e  - N-1-isomer. Diol 9 w a s  

f u r t h e r  a c e t y l a t e d  t o  give d i a c e t a t e  10 in  order  t o  get a 13C NMR s p e c t r u m  

which could b e  compared  d i rec t ly  t o  t h e  s p e c t r u m  of 8 f o r  unambiguous 
assignment of s i t e  of glycosylat ion. 

-~ 

The s ta r t ing  ketone (1) w a s  easily access ib le  by l i t e r a t u r e  method 

1 : f3 ra t io  of I:I as de termined  by 

Thus, c-3 signal in 10 appeared  at 133.1 ppm, while corresponding 

carbon in t h e  spec t rum of 8 appeared  at 123.6 ppm along with o t h e r  e x p e c t e d  
d i f fe rences  for  he te rocycl ic  carbons. Configurat ion of t h e  sugar moiety 

in t h e  nucleosides was  der ived f r o m  t h e  I H  NMR analyses. It is wel l  
precedent  ed19 t h a t  in t h e  s p e c t r a  of a-nucleosides vicinal coupling const ant 

(J) of anomer ic  proton is m o r e  t h a n  in t h e  corresponding B-anomer. S ince  H-lO 
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PYRAZOL0[3,4-d]PYRIMIDINE - 3'-DEOXYRIBONUCLEOSIDES 839 

1 

8 

SCHEME 1 

in t h e  s p e c t r a  of both 7 and 8 appeared  as singlets, t h e y  w e r e  assigned 

B-configurat ion. The t arget  molecules  11 and 12 w e r e  synt hesized using 

s tandard  group manipulation as shown in SCHEME 2. 
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840 MISRA ET AL. 

SMe 

9 , R = H  I 7- 

SCHEME 2 

EXPERIMENTAL 

All mel t ing points  w e r e  t a k e n  with a Buchi 530 melt ing point a p p a r a t u s  
and a r e  uncorrected.  The H NMR s p e c t r a  w e r e  recorded  on Perk in  Elmer 

R-30 (90 MHz) or W M  400 MHz s p e c t r o m e t e r ,  and a r e  repor ted  in p a r t s  

per million f r o m  in te rna l  s tandard  t e t r a m e t h y l  s i lane  on t h e  6 scale .  13C N M R  
s p e c t r a  w e r e  recorded on a WM 400 MHz NMR s p e c t r o m e t e r  at 100 MHz. 
Mass s p e c t r a  w e r e  recorded on a J e o l  JMS D300 s p e c t r o m e t e r  at an ionizat ion 

energy of 70 ev. Infra-red s p e c t r a  w e r e  t a k e n  on a Perkin Elmer 157 gra t ing  
infracord and ultra-violet s p e c t r a  w e r e  recorded  on  Perkin Elmer  Lambda 1 5  
uv/vis spect rophot omet  e r  ( 1 max in nm). 

1 
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PYRAZOL0[3,4-d]PYRIMIDINE - 3'-DEOXYRIBONUCLEOSIDES 841 

Solvents  and r e a g e n t s  w e r e  dr ied  and purif ied pr ior  t o  u s e  when d e e m e d  

necessary. Reac t ions  requiring a n  inert at mosphere  w e r e  run under  a blanket 

of nitrogen. Analyt ical  chromat  ography w a s  per formed wi th  p l a t e s  precoat  e d  

with s i l ica  gel. Column chromatography w a s  per formed by using s i l ica  

gel  (60-120 mesh) and f lash chromatography w a s  per formed wi th  s i l ica  

gel  (250-400 mesh). 

1,2-O-Isopropylidene-5-~-benzoyl~-~-er - yt h r 0- 3-pent osu lo f ur anose- 
p-t oluenesulfonylhydrazone (2). 1,2-~-Isopropylidene-5-~-benzoyl-a-D-eryt hro- 

3-pentosulofuranose(10 g, 34.2 rnmol) w a s  t a k e n  in abs. e t h a n o l  (70 rnL) 

and t o  it w a s  added p- tohenesul fonhydraz ide  (7 g, 37.6 rnrnol). The  reac t ion  

rnixt u r e  w a s  ref luxed for 2 h and t h e n  cooled,  when w h i t e  c rys ta l l ine  needles  

of t h e  hydrazone,  2 separa ted .  It w a s  f i l t e red ,  washed wi th  e t h e r  t o  g i v e  

pure  2 (13.5 g, 90%), mp 174-175°C; MS (rn/z): 460 (M'); IR (Nujol): 3220 

(NH), 1700 (C=O), 1620 (C:N); PMR (CDCI3): 6 1.25 and 1.31 (2s, 6H, iso- 

propylidene), 2.27 (s, 3H, - Me-Ph), 4.2-5.0 (rn, 4H, H-2, H-5 and H-5'1, 5.9 

(d, IH,  J = 5 Hz,  H-I), 7-8 (m, 10H, Ar-H, NH). 

- Anal. Calcd.  for  C22H24N207S : C, 57.38; H, 5.25; N, 6.08. 

Found : C ,  57.50; H, 5.41; N, 6.22. 

1 ,2-~-Isopropylidene-3-deoxy-3-(p-t oluenesulf onylhydrazino)-5-~-benzoyl- 
a-D-ribofuranose - (3). To a s t i r r e d  solut ion of t h e  2 (10 g, 21.7 rnrnol) 

in a mixture  of THF and MeOH (80 mL, I:1) w a s  added a t r a c e  of methyl  

orange  ( indicator)  and sodium cyanoborohydride (0.63 g, 10 rnmol). M e t  hanol ic  

HCI ( s a t u r a t e d )  w a s  t h e n  added dropwise keeping t h e  color  of t h e  solut ion 
at t h e  red-yellow t r a n s i t i o n  point. The  mixture  w a s  s t i r red  at r o o m  t e m p .  

for  I h. A second port ion of NaCNBH3 (0.31 g, 5 rnrnol) w a s  added fol lowed 

by dropwise addit ion of met hanolic HCI t o  main ta in  pH at = 3.8. T h e  rnixt u r e  
was s t i r red  for  I h at 25°C. A s a t u r a t e d  solution of N a H C 0 3  w a s  t h e n  added 

(pH 
Water (60 mL) w a s  added and t h e  solut ion e x t r a c t e d  wi th  CH2C12 ( 3  x 40 mL), 

washed w i t h  br ine ( 3  x 30 mL), dr ied  over  N a  SO and t h e n  solvent removed 
at 40°C under reduced pressure t o  g ive  3 as a w h i t e  solid (8.5 g, 85%),  
mp 150°C (CHCI3-hexane); M S  (rn/z): 462 (M'); IR (KBr): 1715 (C=O),  1610 

(phenyl); PMR (CDCI,, 90 MHz) : 6 1.30 and 1.45 (2s, 6H, isopropylidene), 
2.25 (s, 3H, Me-Ph), 3.0-3.3 (rn, I H ,  H-31, 3.7-4.3 (rn, 3H, H-4, H-5, H-5'), 

2 7) and t h e  mixture  was  concent  r a t e d  at reduced  pressure  and room t ernp. 

2 4  

4.55 ( t ,  11-1, J1,2 = J2,3 4 Hz, H-2), 5.7 (d, IH, J = 4 Hz, H-I), 7.1-8.0 

(rn, 9H, ArH). 

Anal. Calcd.  f o r  C22H26N207S : C, 57.13; H, 5.67; N, 6.06. 

Found : C, 57.32; H, 5.72; N, 6.10. 
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MISRA ET AL. 842 

3-Deoxy-l,2-O-isopropylidene-5~-benzoyl~-D-eryt - - hro-pent of uranose  (4). 
A mixture  of 3 (5  g, 10.8 mmol) and sodium a c e t a t e  t r i h y d r a t e  (5.9 g, 
43.3 mmol) in abs. e thanol  (140 mL) w a s  ref luxed f o r  I h. Solvent w a s  

removed under vacuum, residue t a k e n  up in w a t e r  (100 mL) and  e x t r a c t e d  

with CH2C12 (3 x 60 mL). The organic  layer  w a s  washed w i t h  w a t e r  

(1 x 30 mL), dr ied over  Na SO and solvent removed t o  g ive  4.0 g of yellow 
syrup. The c r u d e  product w a s  purified by f lash chromatography (hexane  : 

EtOAc,  95:5) t o  give 4 ,crystal l ized f r o m  a mixture  of CHCI3 and h e x a n e  

(1.8 g, 60%), mp 61°C; MS (rn/z) : 263 (M+-15); IR (KBr)  : 1720 (C=O), 

1600 (phenyl); PMR (CDC13, 400 MHzf : 6 1.36 and 1.56 (2s, 6H, isopropylidene), 

1.81 (m,  I H ,  H-31, 2.19 (dd, IH, J = 4, 13.5 Hz, H-3), 4.33 (dd, IH,  J = 6, 
12 Hz, H-5), 4.5-4.6 ( m ,  2H, H-5' and H-4), 4.79 ( t ,  IH, J1,2 = 32,3 = 4 Hz,  
H-21, 5.89 (d, I H ,  J = 4 Hz,  H-I), 7.46 ( t ,  2H, J = 7.5 Hz, Ar-H), 7.58 
( t ,  IH,  J = 7.5 Hz, Ar-HI, 8.07 (d, 2H, J = 7.5 Hz); 13C N M R  (CDC13) : 
26.1, 26.7, 35.4, 65.2, 75.8, 80.2, 105.7, 111.3, 128.3, 129.7, 133.0, 166.2. 
Anal. Calcd. f o r  CI5Hl8O5 : C, 64.73; H, 6.52. 
Found : C, 64.78; H, 6.80. 

2 4  

1,2-Di-O-acet yl-5-~-benzoyl-3-deoxy-~-ribofuranose (5). To a well  
s t i r red  solution (0°C) of 4 (5.0 g, 18 rnmol) in g lac ia l  a c e t i c  a c i d  (68 mL) 

and a c e t i c  anhydride (6.8 mL) w a s  added conc.  H2S04 (3.6 mL) dropwise. 

Af te r  s torage  at room t e m p .  for  t h r e e  days,  t h e  solution w a s  poured i n t o  

vigorously s t i r red  ice-wat e r  (100 mL) and t h e  resul t ing solut ion w a s  e x t r a c t e d  
with CHC13 ( 3  x 50 mL). The  organic  layer  w a s  washed w i t h  w a t e r  (2 x 30 mL), 

aq. s a t u r a t e d  NaHC03 (1 x 40 mL) and w a t e r  ( 1  x40 mL) respec t ive ly ,  
dr ied (Na2S04) and c o n c e n t r a t e d  t o  g ive  t h e  d i a c e t a t e  5 (4.2 g, 73%) as 
viscous oil. MS ( m / d  : 279 (M+-Ac), 263 (M+-AcOH); IR (film) : 1680 (C=O, 

benzoate) ,  1720 (C=O, ace ta tes ) ;  PMR (CDC13, 90 MHz) : 6 2.03 (s, 3H, OAc), 

1.8-2.3 (m,  2H, H-3), 5.15 ( m ,  IH, H-21, 4.0-4.7 (m,  3H, H-4, H-5, H-5'1, 
6.1 (s, 1/2H, H-I), 6.8 (d, 1/2H, J = 4 Hz, H-I), 7.2-7.5 (m, 3H, Ar-HI, 
7.8-8.1 (m,  2H, Ar-HI. 

4,6-Bist met hylt h i d  - I -( 21-0-a~et yl-5'-O-benzoyl-3'-deoxy-B-D-ribof uranosyl) - - - A 

1 H-pyrazolo[  3,4-d]pyrimidine and 4,6-bis(ma hylt hio)-242'-g-aca y1-5'-0- 

benzoyl-3'-deoxy-~-~-cibofurano~yl)-2H-p.ysazol~~,4-d~yrimidine (7 and 8 

respect ively). A mixture  of 4,6-bis(met h y h  hio)-IH-pyrazolo[3,4-d]pyrimidine 
(3.6 g, 16.9 mmol) and 5 (5.0 g, 15.5 mmol) in d r y  a c e t o n i t r i l e  (200 mL) 
w a s  s t i r red  at 70°C f o r  I h. T h e  reac t ion  m i x t u r e  w a s  cooled t o  50°C and 
freshly dis t i l led borontr i f luoride e t h e r a t e  (2.3 mL, 16.2 mmol) added 
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t o  it and reac t ion  mixture  ref luxed f o r  2 h. The  solvent w a s  removed at 

3' reduced pressure,  t h e  residue t a k e n  up  in EtOAc,  washed w i t h  aq.  NaHCO 

w a t e r  and dr ied over Na2S04. The solvent w a s  removed at reduced  pressure  

and residue purif ied by column chromatography over s i l ica  gel .  Elution 
with a mixture  of Et OAc and CHC13 (4:96) g a v e  a solid which w a s  c rys ta l l ized  

t o  give pure  7 (2.5 g, 60% based on recovered  base), mp 68-70°C (hex- 

CHC13); MS ( m / d  : 474 (M'), IR (KBr)  : 1720 (COCH3); PMR (CDC13, 

400 MHz) : 6 2.16 ( s ,  3H, OAC), 2.32 (dd, IH, J = 6.0, 13  Hz, H-3'), 2.62 (s, 

3H, SMe), 2.68 (s, 3H, SMe), 2.9-2.97 (m,  IH, H-3'), 4.42 (dd, IH, J = 6.0, 

12 Hz, fI-5') ,  4.56 (dd, IH, J = 4, 12 Hz, H-5'9, 4.74-4.82 (m,  IH, H-49, 

5.71 (d, IH, J = 5.0 Hz, H-2'), 6.53 ( s ,  IH, H-I!), 7.41 ( t ,  2H, 3 = 7.5 Hz,  

Ar-HI, 7.56 ( t ,  IH, J 7.5 Hz, Ar-HI, 7.87 (s, IH, H-31, 8.0 (d, 2H, J = 7.5 Hz, 
Ar-H). 
- Anal. Calcd. for  C21H22N405S2 : C,  53.15; H, 4.67; N,  11.81. 

Found : C,  52.3; H, 4.45; N ,  11.30. 

F u r t h e r  e lut ion g a v e  compound 8 (80 mg, 2% based on recovered  

base) as a n  oil. MS (m/z)  : 474 (M'); PMR (CDC13, 400 MHz) : 6 2.18 (5, 3H, 

OAc), 2.30 (dd, IH,  J = 6.0, 14 Hz, H-3'1, 2.65 (s, 3H, SMe), 2.66 (s, 3H, 

SMe), 2.72-2.82 (m,  IH, H-3"), 4.45 (dd, IH, J = 5.5, 12 Hz, H-5'1, 4.69 

(dd, IH, J = 3 ,  12 Hz, H-S'), 4.8-4.9 (m,  IH, H-4'), 5.85 (d, J = 5 Hz, 

H-2'), 6.02 (s, IH, H-l '),  7.35 ( t ,  2H, J 7.5 Hz, Ar-H), 7.52 ( t ,  IH, J = 7.5 

Hz, Ar-H), 7.92 (d, 2H, J = 7.5 Hz, Ar-H), 8.15 (s, IH, H-3) : 13C NMR 

(CDC13) : 6 11.8, 14.2, 20.8, 32.4, 65.0, 78.7, 80.2, 94.8 (C-I t ) ,  109.0, 123.6 

(C-3), 128.3, 129.6, 133.0, 158.9, 166.2, 167.1, 169.2, 169.8. 

- Anal. Calcd. f o r  C21H22N405S2 : C, 53.15; H, 4.67, N ,  11.81. 

Found : C, 52.38; H, 4.55; N ,  12.11. 

4,6-Bis(rnet hyh hio)-l-(3'4eoxy-f3-D_ribof uranosy1)-1 H-pyrazolo[ 3,4-d]- 
pyrimidine (9). The compound 7 (1  g, 2.1 mmol) w a s  t a k e n  up in  methanol ic  
ammonia  (75  ml, MeOH w a s  s a t u r a t e d  at 0°C wi th  ammonia)  and reac t ion  

mixture  kept at room t e m p e r a t u r e  f o r  12 h. The  e x c e s s  solvent w a s  removed 

under reduced pressure and c r u d e  product w a s  passed t h r o u g h  a freshly 

g e n e r a t e d  (H' f o r m )  resin-column (Dowex X-50). The  co lumn w a s  e lu ted  
with MeOH-CHCI3 ( 2 9 8 )  t o  g ive  9 as a w h i t e  solid (0.50 g, 72%), mp 

120°C (CHCI3-hexane); MS (m/z)  : 328 (M'); PMR (DMSO-d6, 400 MHz) : 

6 2.06-2.16 (m,  IH,  H-3'), 2.66 (s, 3H, SMe), 2.71 ( 5 ,  3H, SMe), 2.6-2.74 

(m,  IH, H-3'9, 3.6-3.68 (rn, IH), 3.91-4.04 (m,  2H), 4.6-4.67 (m, IH), 4.72 

(br s, IH), 4.95 (d, IH, J 4.5 Hz), 6.42 ( s ,  IH, H-l '),  7.96 ( s ,  1H, H-3); 
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13C NMR (DMSO-d6) : 6 11.6, 13.8, 36.1 (C-3'), 64.1, 74.5, 81.3, 90.8 

( C - l ' ) ,  109.1, 133.0 (C-3), 152.0, 165.0, 168.4. 

- Anal. Calcd. for  CI2Hl6N4O3S2 : C, 43.89; H, 4.91; N ,  17.06. 

Found : C, 43.98; H, 4.82; N, 17.36. 

4,6-Bis(met hylf hio)-l-(2',5'-di-O-acet - yl-3'-deoxy-B-D-ribof - uranosyl)-IH- 

pyrazold3,4-dlpyrirnidine (10). The diacet  at e 10 w a s  prepared  using Ac20 
and pyridine by s tandard  procedure.  Yield 85?6; PMR (CDCI3, 400 MHz) : 

6 1.97 (s, 3H, OAc), 2.06 (s, 3H, OAC), 2.18 (dd, IH, 3 = 5.5 ,  14 Hz, H-3'), 

2.54 (s, 3H, SMe), 2.60 (s, 3H, SMe), 2.65-2.75 (m,  I H ,  H-3"), 4.04 (dd, 

IH, J = 7, 1 2  Xz, H-5'1, 4.26 (dd, IH, J = 3, 1 2  Hz, H-5'), 4.5-4.6 (m,  

H-3): 13C NMR (CDC13) : 11.7, 14.3, 20.7, 20.9, 34.0, 65.9, 78.1, 78.5, 

IH, H-4'), 5.58 (d, I H ,  J 5 Hz, H-2'1, 6.44 (s, I H ,  H-1'1, 7.88 (5, I H ,  

88.6 (C-I t ) ,  109.7, 133.1 (C-3), 152.6, 165.0, 169.6, 169.9, 170.6. 

4-Arnino-6-met hyh hio-143'-deoxy-B-D_ribof uranosyl)-1H-pyrazold3,4-d] - 
pyrimidine (1 1). The compound 9 (0.32 g, I mmol) w a s  h e a t e d  with met hanolic 

ammonia  40 mL) in a s t e e l  bomb at 120°C f o r  10 h. The excess  solvent 

and ammonia  w e r e  removed and residue c rys ta l l ized  t o  g ive  pure11 (0.14 g, 
51%), mp 235OC (MeOH); MS (m/z): 328 (M'); IR (KBr)  : 3200 (NH2), 3300 

(OH); UV (iKleOH) : 240, 272; PNiR (DMSO-d6, 90 MHz) : 6 2.0-2.8 2H, 
H-3'), 2.65 (5, 3H, SMe), 3.5-3.7 (rn, IH), 4.2-4.9 (m,3H), 5.64 (d, IH, J = 4.5 

Hz), 6.25 (s, IH,  H-1'1, 7.9 (br s, 2H, NH2), 8.2 (s, IH, H-3). 

Anal. Calcd. for  CI1Hl5N5O3S : C, 44.3; H, 5.08; N ,  23.56. 

Found : C, 44.6; H, 5.12; N ,  23.72. 

(m,  

6-Met hyh hio-4(5H)-oxo-l-(3'-deoxy-B-~- r i b o  f ur a n o s y  1)  - 1 H -p y r azo lo - 
[3,44byrirnidine (12). A mixture  of 9 (0.32 g, 10 mrnol) and I N  NaOH 

(4  mL) in MeOH (15 mL) w a s  ref luxed f o r  3 h. The solvent w a s  removed 

under reduced pressure and residue purified by chromatography over  s i l ica  

gel. Elution with MeOH-EtOAc (2:95) g a v e  t h e  t i t l e  compound 12 (0.15 g, 
55%),  mp 212-15°C (MeOH); MS (m/z) ;  298 (%I+); IR (I<Br) : 3350 (OH), 

1700 (C=O); UV (MeOH): 263; PhAR (DMSO-d6, 90 MHz) : 6 1.9 -2.6 (m,  21-1, 

H-3'1, 2.5 (s, 3H, W e ) ,  3.2-4.8 (rn), 6.0 (s, IH,  H-I?), 7.92 (s, IH, H-3). 
Anal. Calcd. for  CI IH14N404S  : C, 44.43; H, 4.73; N, 18.78. 

Found : C ,  44.40; H, 4.75; N ,  18.62. 

ACKNOWLEDGEMENT 

Thanks a r e  due  t o  Regional Sophist icat e d  lnst rument at ion Cent  re, 
C e n t r a l  Drug Research Inst i tute ,  Lucknow 226001, for  providing e l e m e n t a l  

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
0
8
:
0
6
 
2
7
 
J
a
n
u
a
r
y
 
2
0
1
1



PYRAZOL0[3,4-d]PYRIMIDINE - 3'-DEOXYRIBONUCLEOSIDES 84 5 

analyses  and s p e d  ra l  d a t a .  Financial  support f r o m  Indian Nat iona l  S c i e n c e  

Academy,  New Delhi, India, and Indo-USSR Col labora t ive  Project  is gra te fu l ly  
acknowledged. 

REFERENCES 

1. 

2. 

3. 
4. 

5. 

6. 

8. 
9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

C.D.R.I. Communicat ion No. 4640, For Part XXVII : see 

Keshav Deo; Avasthi, K.; R a m  Pra tap ;  Bhakuni, D.S.; Joshi, M.N. 

Ind. J. Chern. 1990 (in press). 

Marr, 5.3.; Berens, R.L. Mol. Biochern. Parasi t .  1983, 7, 339. 

Hupe, D.J. Ann. Rep. iLled. Chern. 1986, 21, 247. 
Chern. Abstr. 1989, 105, 20931th. 

Garaeva ,  L.D.; Yart seva,  I.V.; Preobrazhenskaya,  M.N. Bioorg. Khirn. 

1989, 15, 249. 

Seela ,  F.; S teker ,  H. Helv. Chirn. A c t a  1985, 68, 563; Seela ,  F.; 

Driller, H. Helv. Chirn. Acta 1988, 71, 1191. 

Seela, F.; Driller, H. Helv. Chirn. A c t a  1988, 71, 757; Seela ,  F.; 
Kaiser ,  K. Chern. Pharrn. Bull. 1988, 36, 4153. 

Rainey,  P.; Santi ,  D.V. Proc.  Nat l .  Acad. Sci. USA, 1983, 80, 288. 

Bazin, if.; Chat t  opadhyaya, J. Synt hesis 1985, 11 08 and r e f e r e n c e s  

c i t e d  there in .  
Garg,  N.; Avast hi, K.; Bhakuni, D.S. Synthesis  1989, 876. 

Keshav Deo; Avasthi, K.; R a m  Pra tap ;  Bhakuni, D.S.; Kar ,  K. u. 
J. Chern. 1989, 288, 237. 

Falo,  E.A.; Hitchings, G.H. 5. Am. Chem.  SOC. 1956, 78, 3143; 
Taylor, E.C.; Warrener, R.N.; McKillop, A. Angew. Chern. Int. Ed. 

Engl. 1966, 5, 309. 

Henderson, J.F.; Pa terson ,  A.R.P.; Caldwell ,  I.C.; Paul ,  8.; Chan,  

M.C.; Lau, K.F. Cancer  Chemother .  Rep. Par t  2 1972, 3, 71; 
Sar torel l i ,  A.C.; Shansky, C.\Y.; Rosman,  M. C a n c e r  1975, 36, 2445; 

Miller, R.L.; Adamczyk, D.L.; Miller, W.H.; Koszalka, G.W.; Rideout ,  

J.L.; Beacham, L.M., 111; Chao, E.Y.; I iaggerty,  5.3.; Kreni tsky,  T.A.; 

Elion, G.B. J. Biol. Chern. 1979, 36, 2445. 

Nair, V.; Sinhababu, A.K. J .  Org, Chern. 1978, 43, 5013. 

\Veber, J.F.; Talhouk, J.W.; Nachman,  R.J.; You, T.P.; Halaska,  R.C.; 

Williams, T.M.; Mosher, H.S. J. Org. Chem.  1986,51 , 2702. 
Murray, D.H.; Prokop, J. J. Pharm.  Sci. 1965, 54, 1468. 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
0
8
:
0
6
 
2
7
 
J
a
n
u
a
r
y
 
2
0
1
1



846 MISRA ET AL. 

17. Revankar ,  G.R.; Robins, R.K. J. Heterocycl ic  C h e m .  1986, 23, 

1869. 

18. Earl, R.A.; Pugmire,  R.J.; Revankar ,  G.R.; Townsend, L.B., J. Org. 

Chem. 1975, 40, 1822; Beauchamp, L.M.; Dolmat ch ,  B.L.; Schaef fer ,  

H.J.; Collins, P.; Bauer, D.J.; Kel ler ,  P.M.; Fyfe ,  J.A., J. Med. Chem. 

1985, 28, 982; Seela ,  F.; S teker ,  H., Helv. Chim. A c t a  1986, 69, 

1602. 

19. Gosselin, G.; Bergogne, M.C.; D e  Rudder ,  J.; D e  Clercq ,  E.; Imbach, 

J.L. J. Med. Chem. 1986, 29, 203 and r e f e r e n c e s  c i t e d  t h e r e i n .  

Received February 25 ,  1990. 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
0
8
:
0
6
 
2
7
 
J
a
n
u
a
r
y
 
2
0
1
1


