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Abstract. R-L-ddC (5), R-L-ddA (6), R-L-d4T (7) and R-L-d4C (8) (enantiomers of natural 

dideoxynucleoside analogues with known potent HIV activity) were prepared as potential anti-HIV 

agents. 

2',3'-Dideoxynucleosides analogues have been extensively studied as potential anti-HIV agents 

[ll. These analogues exert their antiviral effect by being converted to their corresponding 

triphosphates; these triphosphates then act as inhibitors of the unique viral enzyme reverse 

transcriptase (RT) [2-41. While several structural analogues, with both sugar and base 

modifications, have been prepared as potential anti-HIV agents [5], little work has been done 

on the enantiomers of known anti-HIV agents [6]. We now report on the preparation and 

biological activities of compounds 5-12, geometric isomers of four known (l-4) HIV agents. 

1 R=C,R’=H 
2 R=A,R’=H 

5R=C,R’=H 3 B=T 
6R=A,R’=H 4 

9 R=H,R’=C 
B=C 

lOR=H,R’=A 
llR=H,R’=C 
12R=H,R’=A 

7 B=T 
8 B=C 

C = cytosine, T = thymine, A = adenine 

The preparation of the saturated R-L-2', 3'-dideoxynucleosides follows a sequence similar to one 

described earlier [7]. D-Glutamic acid (13) was converted, via lactone 14, to a mixture of 

anomeric bromides 15 (Scheme 1) 181. Coupling of 15 with bis-silylated cytosine gave a 2:3 

mixture of 16:17 in nearly quantitative yield based on the sugar. The anomers were separated 

by reverse phase C,6 column chromatography [9]. Deprotection of 16 and 17 under standard 

conditions (NH3/MeOH) furnished 11 and 5 in 84% and 78% yields respectively. Alternatively, 

coupling with silylated adenine afforded a 1:l mixture of 18:19 in 80% yreld. Again, separation 

upon a reverse phase column gave the pure anomers 18 and 19, which on deprotection furnished 

the pure nucleosides 12 and 6 [9,10]. 
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16 B=C,R=Bz 
11 B=C,R=H 
18 B=A,R=Bz 
12 B=A.R=H 

17 B=C,R=Bz 
5 B=C,R=H 
19 R=A,R=Bz 
6 B=A,R=H 

The R-L-enantiomer of d4T, compound 7, was prepared by coupling tribenzoyl acetate derivative 

(20) with silylated thymine under Vorbruggen conditions [12, 131, to give 21 in 88% yield, 

triflic acid was the catalyst. Compound 21 was converted to l3-L-5-methyluridine (22), which 

on treatment with acetoxyisobutyrylbromide furnished the bromoacetate 23, in 86 8 yield [14]. 

Reduction of 23 with a zinc/copper couple in DMF afforded 24, which on deprotection gave the 

desired product, D-L-d4T (7). 

R-L-D4U (25) was readily prepared by an analogous sequence to 7, but using uracil, rather than 

thymine. Treatment of 25 with benzoyl chloride in pyridine, followed by reaction with 

Lawesson's reagent in chloroform heated to reflux, afforded the thloamlde 26 [15]. One pot 

deprotection and amination at the 4 position of 26 with ammonia in methanol gave l3-L-d4C (8). 

Hydrogenation of 8 with palladium on carbon can also be used to prepare O-L-ddC (5). 

Compounds 5-12 were tested against HIV in CEM cells. D-L-ddC (5) showed moderate activity 

( 90 = 0.66pnl, compared to IDSO = 0.04 pm for O-D-ddC (l)), a-D-ddC (9) was also active but 

showed higher cellular toxicity (IDS,, = < 0.1 pm, cell toxicity = 0.1 pm) [16]. None of the 

other analogues displayed activity at concentrations up to 100 PM. The anti-HIV activity of 5 

is in contrast to the results of Okabe et al. [61, who report that 5 had no biological activity 

[171. These results demonstrate that the enantiomers and diastereomers of known anti-HIV 

agents may also have antl_HIV activity [IE]. 
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23 B =T, R = AciBu 

AciBu = acetoxyisobutryl 

24 B=T,R=AciBu 
7 B=T,R=H 

25 B=U,R=H 
26 B = 4-thiouracil 

R=Bz 
8 B=C,R=H 
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