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Summary: 2'-Deoxy-2'-mercaptouridine (7) has been converted, via its 2'-s, 3'-0-
alkylidene derivatives (8), into the corresponding 3'-0-alkyl-2'-deoxyuridines (9).

2',3'-Dideoxynucleosides [e.g. 2',63'-dideoxycytidine (1) and 2',3'-dideoxyinosine

(2)) and 2',3'-dideoxynucleoside derivatives with 3'-substituents other than OH [e.g. 3'-
azido-3'-deoxythymidine (3, AZT)] have been foundl+2 to be potent and selective inhibitors
of HIV replication. It is believedl 2 that the mechanism of action of these 2',3'-
dideoxynucleoside derivatives involves their first being converted into the corresponding
5'-triphosphates. Although the latter compounds lack 3'-hydroxy functions, they can still
act as substrates for reverse transcriptase and can thereby bring about the termination of
DNA synthesis. From a structural point of view, 3'-0-alkyl derivatives (4) of 2'-deoxy-

ribonucleosides clearly constitute a potential group of HIV replication inhibitors.

Attempts to alkylate thymidine (5; R1=R2=R3=H) directly with an alkylating agent in
the presence of base would be expected to lead to all three possible isomeric monoalkyl
derivatives [(S; Ri=alkyl, R2=R3=H), (5; R2=alkyl, Ri1=R3=H) and (5; R3=alkyl, R!=R2=H)],
and also to di- and tri-alkyl derivatives. When 5'-O-tritylthymidine (6; R1=R2=H) was
treated3 with an excess of ethyl iodide in the presence of powdered potassium hydroxide in
dioxane-benzene, a 3:1 mixture of 3'-0-ethyl-5'-O-trityl- and 3-N, 3'-0-diethyl-5'-0-
trityl-thymidines [(6a) and (6b), respectively] was obtained. We now report what we hope
will prove to be a general procedure for the synthesis of 3'-0-alkyl-2'-deoxyribo-
nucleosides (4), free from their 5'-0-alkyl or N-alkyl isomers, and from di- and tri-alkyl
derivatives.

Treatment of 2'-deoxy-2'-mercaptouridine4 (1) with 1,1-dimethoxyethane (10 mol.
equiv.) in the presence of toluene-4-sulphonic acid (0.14 mol. equiv.) in acetonitrile at
room temperature for 30 min gave its 2'-S, 3'-0O-ethylidene derivative (8a) which was
isolated as a crystalline compound in 68% yield. When the latter product (8a) was heated
with tri-n-butyltin hydride (3 mol. equiv., added in 3 portions) in the presence of
azobis-isobutyronitrile (AIBN; 1.5 mol. equiv., added dropwise), under reflux, in dioxane
solution for 8 hr, 2'-deoxy-3'-O-ethyluridine (9a) was obtained and was isolated as a

crystalline solid, m.p. 137°C, in 62% yield. In the same way, (7) was converted via its
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a: R! = Me, R2 = H; b: Rl = Ph, R2 = H; c: R! = RZ = Me

Reagents: (i) RIR2C(OMe);, toluene-4-sulphonic acid, acetonitrile, N,, RT, 30 min; (ii) Bu3SnH,
AIBN, dioxane, N, reflux, 8 hr.
benzylidene and isopropylidene derivatives [(8b) and (8c); 74 and 76% yields,
respectively] into 2'-deoxy-3'-0O-benzyl- and 2'-deoxy-3'-0-isopropyl-uridines [(9b) and
(9¢); m.p. 186°C and 150°C, respectively] in 65 and 68% isolated yields7. It is

noteworthy that this procedure allows régiospecific alkylation on 0-3' to be effected

without the use of protecting groups. We see no reason why similar transformations should

not be carried out on 2‘—deoxy-Z'—mercaptoadenosine8 and 2'-deoxy-z'-mercaptocytidines,

which are both available as starting materials.
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