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NUCLEOSIDES & NUCLEOTIDES, 6 ( 1 & 2 ) ,  229-232 ( 1 9 8 7 )  

SYNTHETIC APPROACHES TO RARE 2-SUBSTITUTED PURINE NUCLEOSIDES 

m*# Stanley D. Chamberlain, Raymond DeSilvia, 
and Greg S. Buenger 

Department o f  Chemistry. The U n i v e r s i t y  o f  Iowa 
Iowa C i t y r  Iowa 52242. U. S. A. 

m: The syntheses o f  several novel f unc t i ona l i zed  2-subst i tu ted 
pur ine nucleosides a re  described. 
inc lude photoinduced reduct ive d e h a l ~ g e n a t i o n ~  r a d i c a l  dearnination- 
halogenationr and func t i ona l i zed  carbon-carbon bond formation i nvo l v ing  
pal ladium ca ta l ys i s .  
nucleoside an imidazole d e r i v a t i v e  under S 1 cond i t i ons  i s  mentioned. 
H lgh - f i e ld  NMR data suggest t h a t  t h e  2 - s u k l t u t e d  pur ine nucleosfdes 
p re fe r  t h e  conformation i n  so lut ion.  B i o l o g i c a l  evaluat ion o f  these 
compounds i s  c u r r e n t l y  being c a r r i e d  out. 

Key reac t i ons  i n  these t ransformat ions 

An i n t e r e s t i n g  r i n g  opening reac t i on  o f  2-iodopurine 

The discovery o f  t h e  a n t i v i r a l  and anticancer chemotherapeutic value 

o f  a number o f  s t r u c t u r a l l y  modi f ied pur ine nucleosides has s t imulated 

considerable i n t e r e s t  both i n  t h e  synthesis o f  novel nucleosides and i n  t h e  

development o f  e f f i c i e n t  methodologies f o r  t h e i r  preparation. 

access t o  some b i o l o g i c a l l y  i n t e r e s t i n g  classes o f  2-subst i tu ted pur ine 

nucleosides has been r e s t r i c t e d  because o f  l i m i t a t i o n s  i n  syn the t i c  method- 

ology ava i l ab le  t o  ob ta in  them. 

app l i ca t i on  o f  new approaches t o  some r a r e  2-subst i tu ted pu r ine  nucleosides. 

Synthet ic  

Th is  paper repo r t s  on t h e  development and 

A common precursor t o  these compounds was t h e  6-chloro-2-aminopurine L. 
I n  t h e  synthesis o f  $ t h i s  compound was f i r s t  converted very e f f i c i e n t l y  t o  3 
by a photoinduced reduc t i ve  dehalogenation reac t i on  (hv. THF-Et3N). 

i s  a new reac t i on  i n  pu r ine  nucleoside chemistry and represents an e x c e l l e n t  

synthesis o f  2-aminopurine nucleosider a potent  i n h i b i t o r  o f  a number o f  

purtne metabol iz ing enzymes. 

converted t o  t h e  new 2-iodopurine? by a mod i f i ca t ton  o f  a r a d i c a l  deamination- 

halogenation reac t i on  prev ious ly  repor ted by us.1p2 The 2-halogenated 

Th is  

Compound 2 (as i t s  s i l y l a t e d  d e r i v a t i v e )  can be 
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Scheme 1 

compound 2 i s  po ten t ia l l y  a precursor t o  a var iety o f  novel 2-substituted 

purine nucleosides through functional lzed carbon-carbon bond forming reactions. 

Alkylat ion o f  purine nucleosides a t  carb0n-6~-~  and especial ly a t  carbon-Z7" 

has received l i t t l e  synthetic attention. 

approach t o  the  synthesis o f  functional ized alkylated purine nucleosides 

through a photoinduced SRNl reaction.10011 However, the reaction o f  2 
with the potassium enolate o f  acetone under photo ly t i c  condit ions d i d  not 

resu l t  i n  the  formation o f  4, b u t  gave r i s e  t o  a r i n g  opened imidazole 

nucleosido 2 (Scheme 11.l' The behavior o f  the 2-halogenated purine t 
i s  i n  sharp contrast t o  the  corresponding 6-halogenated compound which i s  

readi ly alkylated under these conditions. 

We have recently reported on a new 
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RARE 2'-SUBSTITUTED PURINE NUCLEOSIDES 231 

Funct ional i red a l k y l a t i o n  o f  2 was successfu l ly  c a r r i e d  o u t  w i t h  

tributyl~tannylacetone~~ under pal ladium cata lys is .  Deprotection o f  t h i s  

product gave 2-acetonylpurlne nucleoslde $ 

Using re la ted  methodologles f o r  carbon-carbon bond formationr P-acetonyl- 

adenoslne 2 and 2-acetonylinoslne 1,o were prepared from t h e  appropr ia te 

2-iodinated precursors (Scheme 1). 2-Acetonyladenosine is r e s l s t a n t  t o  

reduct ive deamination and h y d r o l y t i c  deamination under a v a r l e t y  o f  condit ions. 

It is a poor subst rate f o r  adenosine deamlnase. High- f ie ld  carbon-13 NMR data 

suggests t h a t  a l l  o f  t h e  t a r g e t  compounds pre fer  the  natl conformation i n  

solut ion, B io log ica l  evaluat ion o f  these compounds is c u r r e n t l y  being c a r r i e d  

out. 

-: 
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p a r t  through grants from t h e  Natlonal Sclence Foundation. 

REFERENCES 

1. Nalr r  V.; Richardsonr S. G. ,L. prsL !,h& 1980, 41, 3969. 

2. Nalr, V,; Richardson, S. G. 1982r 670. 

3. Yamaner A.; Matsudar A.; Ueda, T. z;haa, Pharm. BulL 1980, 28, 150. 

4. Leonardr N. J.; Bryant, J .  D. L a 
5. Bergstrom, D. E.; Reddy, P. A. Tetrahedron J&&. 1982, BD 4191. 

6. Vorbruggeb H.; K r o l  i k i e w  iczD K. 

7. Marumoto, R.; Yoshioka, Y.; M iyash i ta ,  0.; Shimar S.; Ima l ,  K.; Kawazoer K.; 

8. Yamazakl, A,; Kumashiro, I.; Takenlshlr T. 1967, %, 3258. 

1979, U D  4612. 

Chem.. &&.a- 1 9 7 6 ~  15r 689. 

Honjor M a ;  Pharm. BUJL 1 9 7 5 ~  BD 759. 

9. MatSUdar As; ShinOZaklr M.3 Miyasakar T.; Machidar H.; Abl ru r  T. them, 
Pharm. Bull 1985r 3 3 ~  1766. 

10. Nai r r  V.8 Chamberlainr S. G. ,L. A& QMXL SpG 1985, lQZ, 2183. 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
0
9
:
3
1
 
2
7
 
J
a
n
u
a
r
y
 
2
0
1
1



N A I R  ET A L .  2 3 2  

11. N a l r r  V.;  Chamberlain,  S. D. L h U m b  1985, !& 5069. 

12. cf. KOS, N. J.; van d e r  Plas, H. L Umb 1980. 41, 2942. 

13. K o s u g l ,  M.; Suzukl, M.; H a g l w a r a ,  I.; Goto ,  K.; S a l t o h ,  K.; M l g l t a ,  T. 
1982, 939. 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
0
9
:
3
1
 
2
7
 
J
a
n
u
a
r
y
 
2
0
1
1


