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A New Thymine Free Synthesis of the Anti-AIDS Drug d4T
via Regio/stereo Controlled B-Elimination of Bromoacetates
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Summary: The anli-AlDS drug d4T was prepared without contamination of the nucleoside
bond cleaved by-product thymme from the readily available ribonucleoside 5-methyluridine
(1). This was accomplished by using a new strategy which involved a regio/stereo controlled
p-elimination of trans-bromoacetates 6.

© 1998 Bristol-Myers Squibb Company. Published by Elsevier Science Ltd.

2',3'-Didehydro-3'-deoxythymidine (d4T) is an important new antiviral agent for the treatment of

s
5%

AIDS.1.2 Man thods have been developed for its preparation,3-6 including the approach from 5-
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as well as the ready availability of the starting material.”.2 A major limitation for its use on large scaie,

however, was the formation of iarge amounts of thymine by-product during the reductive eiimination
of bromoacetate 2, which was difficult to remove without chromatographic separation.”
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Competitive nucleoside bond cleavage is a common drawback in the zinc mediated reductive
elimination of cis-2’a-bromo-3'a-acyloxynucleosides such as compound 2.3.7 Similar results were

also obtained in the uridine system.” While nucleoside bond cleavage could be a consequence of
the instability of the nucleoside bond towards the reaction conditions, we envisioned that the
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the 3’-position so that it would be 1

2’-bromo and 3’-acetoxy groups so that the bromo substltuent would no longer be vicinal to the
thymine base. Herein, we describe the preparation of such compounds 6 and their zinc reductive
eliminations to 5-mesyl-d4T 7 (Scheme 2). Subsequent transformation of 7 to the anti-AIDS drug

d4T will also be disclosed (Scheme 3).
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Reaction of 5-methyluridine (1) with mesyl chloride and N-methylmorpholine in acetone
afforded 2',3',5'-trismesyl-5-methyluridine5P which upon treatment with 1N sodium hydroxide resulted
in the formation of 5'-mesyl-2',3-anhydro-5-methyluridine (5) in 82% isolated yield.%:1? The epoxide
5 was then opened with hydrogen bromlde (generated in situ from acetyl bromide and methanol) to
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afforded 5'-mesyi-ddT 7 in 88% isoiated yieid. n sharp contrast to the previous reduction with cis-
bromoacetate 2 where about 40% thymine was formed,” the zinc reduction of the trans-
bromoacetates 6 afforded 5'-mesyl-d4T 7 without significant nucleoside bond cleavage as detected
by HPLC and NMR analyses of the reaction mixture.

The hydrolysis of 5'-mesyl-d4T 7 was initially attempted using sodium hydroxide (Scheme 3).
Interestingly, the desired d4T product was not observed, instead, furan 9 was obtained in 91%
yield.12 This product presumably resulted from the attack of the hydroxide anion at the C-5' hydrogen

of 7, giving rise to the p-elimination product 8. Aromatization of 8 yielded 2-methyl-5-thyminylfuran
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Aminolysis of 10 with butylamine followed by crystallization from isopropanol gave d4T product in
90% vyield.5P
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in summary, a synthesis of the anti-AiDS drug d4T not compiicated by competitive thymine
formation has been developed which involves zinc reductive elimination of a mixture of trans-
bromoacetates 6. This new strategy successfully stops the extensive nucleoside bond cleavage
encountered previously” and is expected to work in other related nucleoside systems such as uridine.
In addition, the newly prepared highly functionalized nucleosides 6 are potentially useful

intermediates for the preparation of other modified nucleosides in the quest for more effective antiviral
and anti-AlIDS drugs
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