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Synthesis of (t-2-Benzyloxymethyl-t-3-hydroxy-r-1-methoxycarbonyl)-
tetrahydrofuran from an arabino-Lactone Triflate with K,CO,-MeOH
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2 Department of Chemistry, Faculty of Science and Technology. Keio University Hiyoshi, Yokohama 223,

Japan

b Research Laboratories, Pharmaceuticals Group, Nippon Kayaku Co. Ltd, 3-31-12 Shimo, Kita-ku,

Tokyo 115, Japan

The arabino-lactone triflate 4 reacts with K,CO,; in MeOH to give the oxetane ester 5 and the
tetrahydrofuran ester 6 in a ratio dependent upon the reaction temperature.

Oxetanocin-A 1,' which contains an unprecedented oxetanosyl-
N-glycoside linkage, inhibits the in vitro replication of human
immunodeficiency virus (HIV), the causative agent of AIDS.
Amongst the many structural types, C-nucleosides are of special
interest, since they are not susceptible to degradation in vivo
by nucleosidases and phosphorylases, and have, therefore,
attracted much attention from both a synthetic and a biological
viewpoint. As part of continuing studies on the preparation and
antiviral evaluation of analogues of 1, we needed the compound
t-2, c-3-bisbenzyloxymethyl-r-1-hydroxymethyloxetane 2 on a
large scale in order to make various oxetanosyl homonucleo-
sides 3, a sort of oxetanosyl C-nucleoside. Two groups have
synthesized compound 2 with different approaches.?-* Fleet et
al. reported that the arabino-lactone triflate 4 reacted with
K,COj; in MeOH at room temperature to give the oxetane ester
5 (57%,) as the sole product. In this communication, we report
the result of our re-examination of ring transformation reaction
of 4.
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The arabino-lactone triflate 4+ when treated with K,COyj in
MeOH at room temperature, gave two cyclic compounds, the
oxetane ester 5 (129/) and a new compound, the tetrahydrofuran
ester 6 (56%).1 The ratio of the yields of 5 to 6 was markedly
dependent upon the reaction temperature (Scheme 1). Thus,
when the reaction was conducted at —40 °C, the yields of the
two compounds were 25 and 249, respectively and at —78 °C,
5 predominated (60%). This work demonstrates that intra-
molecular cyclization to give an oxetane ring occurs via
transition state A at —78 °C and via the transition state B to
give a tetrahydrofuran ring at room temperature (Scheme 2).§

Curiously, however, treatment of the ribono-lactone triflate 7

t Since compound 4 is not stable at room temperature it should be
stored in a refrigerator. In the absence of K,COj, 4 in absolute methanol
afforded no detectable product after 1 h at room temperature.

1 This result is inconsistent with that of the previous paper? and the
details of the experimental and theoretical aspects of cyclization mode
of compounds 4, 7 and 8 to give the oxetane ester and/or the
tetrahydrofuran ester under basic conditions have yet to be clarified.
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and the arabino-lactone triflate 8 with K,CO, in MeOH at
room temperature under the same reaction conditions afforded
the oxetane esters 9 (519;) and 10 (57%;) but no tetrahydrofuran
ester compound (Scheme 3).°
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Reduction of 5 thus obtained with LiAlH, (THF, room temp.,
2 h) followed by mesylation (MsCl, Et;N CH,Cl,, room temp.,
1 h) gave the mesylate (94%, 2 steps). Subsequent condensation
of the latter with the sodium salt of nucleic bases in DMF
(80°C, 20 h) followed by hydrogenolysis using catalytic

§ We thank one of the referees for the commenting that although
formation of the kinetically preferred tetrahydrofuran ring does not
require base, formation of the oxetane ring base does.
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