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The novel metal-mediated syntheses of adenosine deaminase resistant congeners of adenosine are described. 

Development of methodologies for the efficient and regio- 
specific functionalization of the adenine ring is of fundamental 
importance in the design and synthesis of therapeutically 
useful nucleosides of this family. Of particular interest are 
strategic functionalizations that result in congeners that are 
totally resistant to hydrolytic deamination by the ubiquitous 
mammalian enzyme adenosine deaminase (ADA). This 
enzyme limits the therapeutic efficacy of adenosine analogues, 

including those such as 2' ,3'-dideoxyadenosine (ddA) which 
exhibit significant inhibition of the cytopathic effect of the 
human immunodeficiency virus (HIV-1). We report on the 
novel, metal-mediated syntheses of some analogues of aden- 
osine specifically functionalized at the 2-position and the 
behaviour of these nucleosides towards mammalian adenosine 
deaminase. 

2-Iodoadenosine ( l ) 3  served as the precursor for the 
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Scheme 1. Reagents and conditions: i ,  PdC12(MeCN)2, 
Bu3SnCH=CH2, DMF, heat; ii, PdC,  HZ, EtOH; iii, Os04, pyridine; 
iv, PdO (Ph3P)4, Bu3SnCN, DMF, heat; v, CF3ZnBr, CuBr, hexa- 
methylphosphoric triamide, DMF, heat. 

synthesis of the target compounds. One approach for the 
regiospecific functionalization at the 2-position using this 
compound was a palladium-catalysed cross-coupling reaction 
with organ~s tannanes .~  Thus, when unprotected 2-iodoaden- 
osine (1) was treated with PdC12(MeCN)2 in the presence of 
Bun3SnCH=CH2 in dimethylformamide (DMF) with heating, 
the novel compound 2-vinyladenosine (2) was isolated in 84% 
yield. Reduction of (2) with H2-5% Pd/C gave (3) (76%). 
Hydroxylation of (2) with osmium tetroxide in pyridine gave 
the novel diastereoisomeric diols (4) in 67% yield. Other 
regiospecific modifications involving 2-iodoadenosine and the 
palladium-catalysed cross-coupling approach are also pos- 

sible. Thus, treatment of (1) with PdO(Ph3P)4 and Bun3SnCN 
in DMF gave, on heating, 2-cyanoadenosine ( 5 )  in 86% yield. 

Other metal-mediated reactions also allow direct function- 
alization of halogenated purine nucleosides. For example, 
compound (1) is easily converted to the trifluoromethyl 
compound (6) (70%) by treatment with ‘CF3Cu’, generated in 
situ from CF3ZnBr and CuBr.5 This reaction presumably 
involves insertion of copper into the C-I bond of the 
iodopurine moiety followed by transfer of the trifluoromethyl 
group. These direct organometallic approaches to compounds 
(5 )  and (6) are superior to the previously reported syntheses of 
these compounds.6.7 

Substrate activity studies of compounds (1)-(6) with 
mammalian adenosine deaminase were followed spectrophoto- 
metrically.8 All these compounds were found to be totally 
resistant to deamination by this enzyme.9 It is likely that 
substitution at the 2-position interferes with the normal 
substrate binding of this enzyme at N-1 of adenine nucleo- 
sides. Studies on the extension of these metal-mediated 
methodologies utilizing unprotected nucleosides are in pro- 
gress. 

Support of this work by the U.S. Army Medical Research 
and Development Command is gratefully acknowledged. 

Received, 21st January 1989; Corn. 9f00354A 

References 
‘AIDS,’ ed. S. Broder, Dekker, New York, 1987. 
D. A. Cooney, G. Ahluwalla, H., Mitsuya, A. Fridland, A., 
Johnson, Z., Hao, M. Dalal, J. Balzarini, S .  Broder, and D. G. 
Johns, Biochem. Pharmacol., 1987, 36, 1765. 
V. Nair and D. A. Young, J. Org. Chem., 1985, 50, 406. 
V. Nair, G. A. Turner, and S. D. Chamberlain, J .  Am.  Chem. SOC., 
1987, 109, 7223. 
D. J. Burton and D. M. Wiemers, J. Am.  Chem. Soc., 1986, 108, 
832. 
T. Murakami, M. Otsuka, S. Kobayashi, and M. Ohno, Hetero- 
cycles, 1981, 16, 1315. 
G. Gough and M. H. Maguire, J. Med. Chem., 1965, 8, 866. 
V. Nair and R. J. Wiechert, Bioorgan. Chem., 1980, 9, 423. 
Cf. M. H. Maguire and M. K. Sim, Eur. J. Biochem., 1971,23,22. 




