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summarg: Efficient synthesis of 2'.3'-dideoxy-3'-methylene nucleoside analogs 

starting from 2'-deoxy-3'-keto-nucleosides is described. 

Reverse transcriptase inhibitors such as triphosphates of AZT and other 2'3'-dideoxy 

nucleosides' are currently the most effective chemotherapeutic agents in treatment of 

human inmunodeficiency virus (HIV) infections. 2'.3'-Didehydro-2',3'-dideoxycytidine 1 

and the corresponding thymidine derivative 2 have been identified as both potent and 

selective inhibitors 
2-5 

of the HIV replication. However, they are less stable than the 

corresponding 2',3'-dideoxy nucleoside due to spontaneous degradation 6,7 . Analogs of 

2',3'-dideoxy nucleosides with an exocyclic methylene group at C-3' can be expected to be 

more stable while retaining the conformational characteristics of 1 and 2. 
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Synthesis of these analogs is illustrated in Scheme 1. The 2'-deoxy-3'-ketonucleo- 

sides are known to be unstable. especially in the presence of silica gel and base8. 

Efficient preparation of the 2'-deoxy-3'-keto nucleosides depends. therefore, to a large 

extent on rapid isolation of the products. The 5'-0-trityl nucleosides b and JJl were 

oxidized with pyridine-chromium trioxide complex in methylene chloride and in the 

presence of acetic anhydride with reaction times of 10 and 40 min.. respectively. Re- 

action mixtures were rapidly filtered through thick beds of silica gel (sufficient to 

entrap the chromium compounds) and eluted with ethyl acetate. Evaporation of the solvent 

and co-evaporation of the residue with toluene followed by crystallization from chloro- 

form-ether gave 65% of a and 92% of a. Compound 29. which is unstable in the 
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presence of a base, also decomposes if the reaction time is prolonged, giving 

1,2-didehydro-l,2-dtdeoxy-3-keto-5-O-trltyl-pentofuranose and uracll. 

Scheme 1 

Treatment of the 3'-keto-nuclosides &L and ZB with the Wittlg reagent', 

methylenetriphenyl phosphorane, failed to give 3'-methylene derivatives. presumably due 

to the basic properties of the reagent; however, the highly electrophllic reagent 
10.11 

;:;;;;;:1':'94;,, 
was effective. In a typical reaction, the slurry 

prepared from Zn (2.9 g). CH2Br2 (1.01 mL) and TiC14 (1.2 mL) 

in tetrahydrofuran' (25 mL), was added to a stirred solution of a (1 g) in methylene 

chloride (20 ml) at O", in three portions at 10 min. intervals. After lo-15 min. at O", 

the mixture was stirred at 20" for 3 hr. The mixture was poured into ice-water saturated 

with sodium bicarbonate, stirred with chloroform and filtered. The separated water phase 

and the residue were washed with chloroform, and the combined chloroform solution was 

dried and evaporated. Chromatographic purification on a silica gel column, eluted with 

acetone: ether (1:9), gave the product & as a heavy amorphous solid in 60% yield (620 

mg), ir (KBr): 1750 cm-' (amide), 900 cm-' (CH2=), 700 cm-' (aromatic); 'ii NWR 

(CDC13): 2.98 (m, 2H. H-2'). 3.20 td. 2H; H5'), 4.55 (br.s, lH, H-4'). 4.95 (d, lH, 

3'-CH2-, J 1.7 Hz), 5.25 (d, lH, CH2=, J 1.7Hz), 5.35 (d, lH, H-5), 6.25 (t, lH, 

H-l'), 7.30 (m, 15H. aromatic), 7.75 (d, lH, H-6). 9.40 (br.s, lH, NH). 

In a similar experiment 3.b was obtained as a dry foam (95%); ir (KBr): 1725 cm-' 

(amide), 900 cm-' (CH2=), 700 cm-' (aromatic); 'H NHR (CDC13): 1.55 (s. 3H, 
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CH3), 2.88 Cm. 2H. H-2'). 3.40 Cd, 2H, H-5'). 4.50 (br.s, lH, H-4'), 4.85 Cd, 1H. 

CH 2=, 3 1.2 Hz). 5.65 (d, 'H, CH2=, J 1.2 Hz). 6.20 Ct., lH, H-l'), 7.35 (m, 15H, 

aromatic), 7.60 (5, 1H. H-6). 9.75 (s. lH, NH). 

After removal of the trltyl groups with CH3COOHIH20 (8:2), at 25O for 24 hr. 4a 

and 4b were obtained in high yield (71% and 78%), 'H NMR (CDC13): @a) - 2.98 

tm, 2H, H-2'). 3.75 (br.s, 2H, H-5'), 4.45 (br.s, lH, H-4'). 4.95 Cd, lH, CH2=. J 1.7 

Hz), 5.15 Cd, 'H. CH2- J '.7Hz), 5.65 (d, 'H, H-5), 6.15 (t, 'H, H-l'). 7.65 (d, H. 

H-6), 9.8 (br.s. lH, NH). (48, - 1.85 (s, 3H, CH3), 2.90 Cm, 2H, H-2'). 3.85 (br.s, 

2H, H-5'), 4.50 (br.s, 'H, H-4'). 4.98 (d, 'H, CH2= J 1.7-Hz), 5.65 (d, 'H, CH2-, J 

1.7Hz), 6.15 ct. 1H. H-l'), 7.45 (s, 1H H-6). 9.15 (br. s, 1H NH). 

Compound & (770 mg) was converted to 5a by sequential treatment with trlflic 

anhydride (2 ml) in 1.2-dichloroethane (40 ml) containing pyridine (6 ml) for 3 h and 

with saturated methanollc ammonia 
12 , in 65% yield (500 mg); 'H NMR (CDC13): 2.98 

(m. 2H. H-2'). 3.35 (d, 2H, H-5'). 4.65 (br.s, 1H. H-4'). 4.95 cd, lH, CH2-, J 1.6Hz). 

5.10 Cd, 'H. CH2=. 3 '.65Hz), 5.55 (d, lH, H-5), 6.15 (t, lH, H-l'), 7.30 (m, 17H, 

aromatic and NH2), 7.65 (d. 'H, H-5). However, similar reaction of a with trifllc 

anhydride and methanolic ammonia did not afford compound 5.b. In this case the amination 

reaction was achieved in 70% yield by reacting 3b with 1,2.4-triazole-phosphoryl 

chloride-triethylamine 
13 and then with liquid ammonia. 'H NMR (CDC13): 1.55 (s. 3H, 

CH3), 2.85 Cm, 2H. H-2'), 3.50 Cd, 2H, H-5'). 4.65 (br.s., lH, H-4'). 4.95 (d, H, 

CH 2=, J 1.5 Hz); 5.25 (d, 'H. CH2=, J 1.5 Hz). 6.35 (t, 1H. H-l'), 7.35 (m. 15H, 

aromatic), 7.75 Cs, lH, H-6), 8.20 (s. 2H, NH2). 

Compound L and fib were detritylated with CH3CDOH/H20 (8:2) to give &a and a; 

'H NHR (D201: k - 3.40 Cm, 2H, H-2') 4.25 (m, 2H, H-5'). 5.49 cd, lH, CH2-, J 

1.6Hz) 5.65 (d. 'H, CH2-, J 1.6 Hz). 6.35 (d, 'H. H-6), 6.65 (t. 'H, H-l') 8.15 (d, 'H, 

H-5). a: 2.25 (s. 3H. CH3), 3.25 cm. 2H, H-2'), 4.25 Cm, 2H, H-5'), 4.95 (br.s, 1H. 

H-4'), 5.45 Cd. 'H, CH2=, J '.7Hz), 5.55 (d, 'H, CH2=, J 1.7 Hz) 6.55 (t. 'H. H-l'), 

7.95 (s, lH, H-6). 8.75 (s, 2H, NH2). 

The new analogs were found to have no cytotoxic or antltunor properties in vitro at 

10m4M concentration and their evaluation as inhibitors of the HIV (AIDS) virus is 

underway. 
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