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2’,3’-Dideoxy-3-isoadenosine, a unique structural isomer of the anti-HIV compound, 2’,3’-dideoxyadenosine, has 
been synthesized and biologically evaluated. 

The synthetic nucleoside, 2’ ,3’-dideoxyadenosine (ddA) , I  in dideoxyadenosine have been synthesized (see for example, 
its biologically active triphosphate form, is known to be a refs. 4-9), little is known about regioisomeric structures of this 
chain terminator of the viral DNA of HIV and is a potent compound that involve modification in the position of 
inhibitor of HIV reverse transcriptase, a critical enzyme in the attachment of the glycosidic bond to the base moiety. We 
replication of this virus.’-3 Although a number of analogues of report on the synthesis and biological investigation of 

2’ ,3 ’-dideoxy-3-isoadenosine, a unique dideoxynucleoside. 
The starting compound for the synthesis was 3-ribofuran- 

osyladenine 3, which was prepared in two steps, first by t 3-Isoadenosine = 3-~-~-ribofuranosyladenosine. 
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Scheme 1 Reagents and conditions: i, MeCN, 50 "C; ii, tetrahydrofuran 
(THF), MeOH, NH3, 0 "C; iii, ButMe2SiC1, 4-dimethylaminopyridine 
(DMAP), Et3N, dimethylformamide (DMF), CH2C12; iv, Im2CS, 
DMF, 25 "C; v, Bu3SnH, AIBN, toluene, 110 "C; vi, Im2CS, DMAP, 
DMF, 25 "C; vii, Bu3SnH, AIBN, toluene, 110 "C; viii, Et4NF, 
MeCN; ix, Adenosine deaminase (ADA), pH 7.4 (Bz = PhCO; 
Im2CS = 1, l  '-Thiocarbonyldiimidazole 

coupling of l-bromo-2,3,5-tribenzoyl-~-ribofuranose with 
adenine (21% yield of the separated 3-isomer), and then 
deprotection with methanolic ammonia (72%). 10 Selective 
5'-silylation of 3, followed by deoxygenation via the cyclic 
thionocarbonate with tributyltin hydride and azoisobutyro- 
nitrile (AIBN), provided the 2'-deoxy compound as the major 
product.6,11.12 Deoxygenation of the 3'-hydroxy group via its 
imidazolide6 and deprotection of the 5'-silyl group gave the 
novel target dideoxynucleoside 4 (5% overall yield from 3). 
The structure of 4 was established by UV data, by fast- 

atom bombardment high-resolution mass spectrometry 
( C I O H ~ ~ N ~ O ~ ) ,  and by high-field 1H and 13C NMR data.$ 
2',3'-Dideoxy-3-isoadenosine 4 is stable at ambient 

temperatures (or slightly above) in organic solvents, perhaps 
because its conversion to the thermodynamically more stable 
ddA 5 ,  if concerted, would require a forbidden 1,3-sigma- 
tropic shift. However, it slowly isomerizes to ddA (A,,, 259 
nm) in aqueous solutions at room temperature. Compound 4 
(270 nm) is a substrate for mammalian adenosine deaminase 
but it is relatively slowly deaminated by this enzyme (<lo% of 
the activity of adenosine) to give the corresponding dideoxy- 
isoinosine (6,261 nm). Dideoxyisoinosine 6 is also unstable at 
room temperature in aqueous solutions and slowly rearranges 
to ddI (7, 249 nm). This rearrangement is accompanied by a 
small amount of glycosidic bond cleavage to give hypoxan- 
thine. The isomerization and cleavage reactions were followed 
by monitoring the appearance and increase in the UV 
absorption at 249 nm due to the production of ddI and 
hypoxanthine. The latter compound was separated from dd1 
by reversed-phase HPLC on a Waters CIS analytical column 
and both were spectrally identified. 

2' ,3'-Dideoxy-3-isoadenosine 4, although a relatively close 
structural analogue of ddA, showed only low activity against 
HIV-1 and HIV-2 replication in MT-4 cells (E.D.50 264 and 
321 pmol dm-3, respectively). Under the same experimental 
conditions ddA showed E.D.50 values of 4.1 and 6.0 ymol 
dm-3, respectively, against HIV-1 and HIV-2. Compound 4 
was not cytostatic at 500 vmol dm-3 in MT-4 cells. It isunclear 
whether the activity of 3-isoddA (although low) arises from its 
conversion to the triphosphate or through its deamination to 
isodd1 followed by isomerization to ddI and subsequent 
conversion of the latter to the bioactive ddATP via the AMPS 
synthetasellyase pathways. Further studies on other isomeric 
dideoxynucleosides are currently in progress. 

Support of this research by the National Institutes of Health 
(NIAID) is gratefully acknowledged. 

Received, 29th July 1991; Corn. 1103921K 

References 
1 
2 
3 

4 
5 
6 
7 

8 

9 

10 

11 

12 

AIDS ,  ed. S.  Broder, Dekker, New York, 1987. 
A. S.  Fauci, Science, 1988, 239, 617. 
H. Mitsuya and S.  Broder, Proc. Natl. Acad. Sci., USA, 1986,83, 
1911. 
E. DeClercq, J .  Med. Chem., 1986, 29, 1561. 
G. S.  Buenger and V. Nair, Synthesis, 1990, 962. 
V. Nair and G. S. Buenger, J .  Am. Chem. S O C . ,  1989, 111,8502. 
C. K. Chu, G. V. Ullas, L. S.  Jeong, S.  K. Ahn, B. Doboszewski, 
Z .  X. Lin, J .  W. Beach and R. F. Schinazi, J .  Med. Chem., 1990, 
33, 1553. 
J. J. Barchi, Jr.,  V. E. Marquez, J .  S.  Driscoll, H. Ford, Jr.,  H .  
Mitsuya, T. Shirasaki, S.  Aoki and J. A. Kelley, J .  Med. Chem., 
1991, 34, 1647. 
P. Herdewijn, R. Pauwels, M. Baba, J .  Balzarini and E. De 
Clercq, J .  Med. Chem., 1987, 30, 2131. 
N.  J. Leonard and R. A. Laursen, J. Am. Chem. SOC., 1963,85, 
2026. 
D. H. R. Barton and R. Subramanian, J .  Chem. SOC. ,  Perkin 
Trans. I ,  1977, 1718. 
M. Rasmussen and N. J. Leonard, J .  A m .  Chem. SOC. ,  1967, 89, 
5439. 

$ Data for 2',3'-dideoxy-3-isoadenosine: m.p. 154-156 "C; *3C NMR 

and 155.1; lH NMR (CD3SOCD3) 6 2.06 (m, 2H), 2.44 (m, 2H), 
3.57-3.74 (m, 2H), 4.24 (m, lH) ,  5.74 (m, lH) ,  6.30 (m,  lH) ,  7.75 (s, 
lH) ,  7.95 (br s, 2H) and 8.66 (s, 1H); UV (H20)  h,,,/nm 270 (E 

12000) and 210 (E 18500); FAB HRMS calcd. for CI0Hl3N5O2 
236.1148 (M+ + H), found mlz 236.1139. 

(CD3SOCD3) 6 24.3,32.0,62.0,82.5,89.9,120.3, 140.9,147.7, 151.9 




