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Summary: Silylation of the 02,5’-linked nucleoside 7
followed by treatment with trimethylsilyl triflate affords
the 02,V-anhydronucleoside 9 and its hydrolysis product
the @-anomerof the 2’-deoxyuridine 10 in good yield in
the first example of an oxygen-bridged intramolecular
Vorbriiggen coupling.
Modified nucleosides are used ever increasingly as
therapeutic agents, especiallyas antiviralagents (e.g., AZT,
ddI, ddC) and antitumor agents (ara-C). The Vorbrtiggen
modification*of the Hilbert-Johnson6 reaction has been
used to prepare many modified nucleosides by reaction of
silylatedbasea with sugarderivativeshaving leavinggroups
at the anomeric center. It works well (giving almost
exclusively the desired @-anomer@
only when there is an
a-acyloxy group at C2 of the sugar derivative (because of
stabilization of the anomeric cation on the a-face by the
acyloxy group). This synthesisprocess is much less useful
for preparing modified nucleosides, e.g., 2’-deoxy, 2’,3’dideoxy, or aranucleosides, since approximately 1:l mixtures of a and @ anomersare usually formedwith substrates
lacking a 2a-acyloxy group? We report here a method for
potentially overcoming this anomeric mixture in pyrimidine nucleosides by the use of an intramolecular Vorbrtiggen reaction.
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We reasoned that if one attached the pyrimidine base
at its 2-position to the 5-hydroxyl of a 2-deoxyribose

derivative, addition to the anomeric center could occur
only from the @-face. Final mild hydrolysis of the 02,5’anhydro nucleoside is known and gives only the desired
@-anomerin good yield.7 Thus, by a relatively simple
process one could convert a 2-deoxyribose derivative into
solely the desired 8-nucleoside.
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Although the synthesis of some carbon-bridged cyclonucleosides has been reported by Ueda and his group:
the closest analogy to our proposed chemistry is that of
Mizuno’s group9which involves cyclization of a 5’-sulfurlinked purine-sugar hybrid under strongly acidic conditions. A five-step sequence was required to convert the
thio-anhydro nucleoside into the desired @-nucleoside.9b
Very recently, Abushanab et alelopublished the synthesis
of 2,2’,5’-trideoxynuc1eosides by the use of a 5’-sulfurlinked pyrimidine-sugar hybrid, althoughthey were unable
to prepare simple 2’-deoxynucleosides by this route. Our
successful approach begins with the 3-0-methylribal 2
prepared in six steps from D-ribose (1) by an application
of known chemi8try.l’ Formation of 2-methy1thiouracill2
from 2-thiouracil (3) proceeded in good yield and
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selectiveprotection of the nitrogen with (benzy1oxy)methyl
chloride afforded the desired 2-(methylthio)3-(benzyloxymethy1)pyrimidinone (4). Reaction of the potassium
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deoxy-3'-0-methyluridine 10 in yields of 19% and 24%,
respectively. The anhydro nucleoside 9 was hydrolyzed
under conditions similar to those used for analogous
compounds in the literature7to give the &anomer of the
uridine derivative 10 in nearly quantitative yield. Thus,
the overall yield of the desired &anomer 10 from the
intramolecularVorbriiggenreaction is 43 76. The structure
of 9 was determined by comparisonto an authentic sample
prepared from the kn0wnl310 by tosylation and treatment
with DBU.14 There was none of the corresponding
a-anomer of 10 produced in this process.ls This is the
first example of an oxygen-bridged nucleosideaugar
hybrid undergoing an intramolecularcoupling. The major
byproduct in this reaction is the hydrolyzed sugar derivative and uracil, implying that the carbon-oxygen bond
of the amidino ether is probably labile under the reaction
conditions.
In summary, we have carried out the final intramolecular
Vorbdggen coupling of an oxygen-bridgednucleoside to
produce after hydrolysis only the desired @-anomerof a
2'-deoxyuridine derivative.Is We are currently working
on optimizingthe yield of this process and looking at other
attachments of the base, e.g., at the 3-position of a xylo
derivative to produce the 02,3'-anhydronucleosideswhich
are known to be easily transformed into 3'-deoxy 3'substituted nucleoside derivatives on treatment with
strong nucleophiles.
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salt of 2 and 4 gave the 02,5'-nucleosidehybrid 5 in 87 5%
yield. Hydration of the alkene was accomplished by
oxymercuration-reduction to give 6 as a 1:l mixture of
anomers (by lH NMR integration) in excellent yield.
Hydrogenolyticremoval of the benzyloxymethylprotecting
group followed by acetylation furnished the desired
substrate to test our method, namely acetate 7, in good
overall yield. Silylation of the base with hexamethyldisilazane/trimethylsilylchloride or bis(trimethylsily1)acetamide gave the (sily1oxy)pyrimidine8 which was not
isolated (its formation was shown by lH NMR) but
immediately subjected to treatment with trimethylsilyl
triflate to produce a mixture of two products, the desired
02,5'-anhydronucleoside 9 and the hydrolysis product 2'-
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