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The potential benefits associated with the spirocyclic restriction of nucleosides are summarized. Following exploration of a sz-allylpalladium
route to 5'-a- or syn-dideoxy examples, we evaluated MOM protection of the 5'-hydroxyl as being suited to the synthesis of the first member
of this new class of nucleoside mimic.

Structurally modified nucleosides continue to attract synthetic 2 devised by the Altmarinand Marquez groupsand Leu-
and biological interest because select members are amenablmann’s bi- and tricyclodeoxynucleosidg@sind4.5 A subset
to treating diseases where the normal and diseased statesf related molecules that have not been accorded prior atten-
differ with regard to the enzymes involved in the processing tion involves those nucleoside mimics suchbas8 that are
of nucleic acids. This is particularly true for viral diseases.
Seemingly, the relevant enzymes possess strict conforma-
tional requirements, with binding to the nucleoside analogue HO
occurring only when the furanose ring adopts a well-defined \R
conformationt In recent years, increasing attention has been HO
focused on structural modifications that feature restrictions
in conformational flexibility in order to better attain optimal !
puckering? These include, but are not restricted to, the HO
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series) or synl{ series) to the furanose oxygen, (b) no

cyclopentane ring pseudoequatorially, thereby attaining the

nonbonded steric superimposition is expected from occupa-highly desirableap torsion anglé.For 7b, very good overlay
tion by the tetramethylene bridge of the void space below of the furanose sector upon that of natural thymidine is also
C4' as gauged by extensive crystallographic data recordedseen’

for DNA and RNA fragment§,and (c) the possibility of free

The present synthetic effort started with the conveniently

radical-induced degradation by hydrogen atom abstractionaccessible dihydrofura®.2%!! To bring about the allylic

at C4'is now precluded by the substitution pattérn.

Ri, LRz (B) R, Rz (B)

a,Ry=H,Ry=0H; b, Ry =0H, Ry =H

oxidation of9 to lactonel0in a reasonably efficient manner,
we developed conditions involving the combined action of
pyridinium chlorochromate (5 equiv), chromium trioxide (5
equiv), and 3,5-dimethylpyrazole (10 equiv). Following
reduction of10 to the lactol and O-acetylation, we were
prompted to examine first the stereoselectivity of the
regiocontrolled introduction of bases at C1'. The stereodis-
positon of the acetate functionality ihl could not be
ascertained spectroscopically. However, if hydride delivery
to 10 had occurred predominantly from the face distal to
the MOM group, then conversion to a-allylpalladium
species and subsequent coupling to a heterocycle should be
met with overall retentio?? In the present instance, reaction
of 11 with 6-chloropurine in the presence of da-CHCI;,

In addition to these positive features, the spirocyclic array triphenylphosphine, and triethylamine effected smooth con-

in 5b—8b strives to project the hydroxyl substituent on the
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version to a 1:5 mixture of2 and13 (Scheme 1).
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The predominance df3was not unequivocally established |||

but arrived at by comparison with the behavior GF Scheme 2
methylthymine under closely comparable reaction conditions
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the major anomer was confirmed to HE by X-ray (08%) OH OH (61%)
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by the neighboring acetate group residing at C2', the loss of
stereochemical integrity at this point is only transitory.
Indeed, treatment df7 with bis-O-silylated thymine in the
presence of trimethylsilyl triflate gave predominantly diac-
etate18 or its deprotected alcohol congenk? depending

Figure 1. Computer-generated perspective drawing 1&f as A oY
determined by X-ray crystallography. on the relative amount of promoter added. Saponification

with potassium carbonate in methanol removed the remaining
acetate units and affordezD 1415

are that the spirocyclic systems undergo these Pd-catalyzed With arrival at20, the door has been opened for continuing
reactions productively and that the Dibal-H reduction fol- €Xperimental exploration of spirocyclic nucleosides having
lowed by O-acetylation delivers predominantly te@cetate. ~ Syn-hydroxyl orientation at C5These new mimics will

In a different, more rewarding thrust, the unsaturated hopefully hold interest as useful medicinal agents in their
lactone10was dihydroxylated with osmium tetroxide under ©Wn right and impart interesting and valuable therapeutic
catalytic conditions in the presence of NMO to furnish only Properties when incorporated into nucleotide strands.
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