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STEREOSPECIFIC SYNTHESIS OF (-)-CARBOCYCLIC 2°,3'-DIDEOXYTHYMIDINE,
A POTENTIAL ANTI-AIDS AGENT.

J. Béres, Gy. S4&gi, I. T6mdskdzi, L. Gruber, E. Guldcsi, and L. Utvés*

Central Research Institute of Chemistry, H-1025 Budapest, Hungary

Abstract: The stereospecific synthesis of the title compound (-)-13 is described from
the unsaturated bicyclic lactone (+)~1 via a versatile synthetic precursor (12)
of carba-2’,3’~dideoxynucleosides. The key step of the procedure is the regio-

and stereoselective hydroxylation of (+)-1.

Current interest in anti-HIV (human immunodeficiency virus) nucleoside
analogues (e.qg. 2’,3’-dideoxythymidinel, which proved to be less toxic than
the corresponding cytidine analogue) and a recent report 2 on the synthesis of
enantiomerically pure carbocyclic analogue of 3'-azido-2’,3’-dideoxythymidine
prompted us to publish herewith the first stereospecific way to (-)-13.
Racemic 13 has been synthesized by Shealy et al.3 using a different strategy.
To our knowledge, no data for the anti~HIV activity of (¥)-13 are available
at present. The racemic mixture has only been tested against carcinoma and
leukemia cells but displayed no detectable activity either in vitro or nuvbnﬁ.

The key step of our approach is the highly regio- and stereoselective
hydroxylation of the C=C double bond in (1R,5S)-2-oxabicyclo{3.3.0]-oct-6-
—en~3—one4, (+)-1, to cyclopentanol derivative5 (+)-2 [m.p. 69-70 °c (EtOAC~
a35+350 (c 1.25, MeOH)] using Hg(OAc)2 in aqueous THF (Scheme).
This finding, which parallels with the regio- and stereoselectivity of the

~hexane) ,

Prins reactions, is in remarkable contrast to the low selectivity of other
electrophilic additions (e.g. bromination7'8, phenylselenylations) on the
same substrate. The relative stereochemistry of the OH group in (+)-2 was
firmly established by an X-ray study9 (Figure) . Conversion of the OH group
into azido one was achieved with retention (i.e. double inversion) of config-
uration through the corresponding iodo derivativelo. This configurational
assignment was anticipated on the basis of the facts that both the reaction
of alcohols with triphenylphosphine dihalides11 and the displacement of

halides by azide anion12 are known to follow essentially true mechanism.

S,

N2
This exXpectation was supported by TLC analyses of the reaction mixtures and
the 'H NMR data of 313. The acetic acid side chain was transformed to iodo-
methyl group via iododecarboxylation14. Acetyl group migration was observed

when iodomethyl compound 7 was converted into hydroxymethyl derivative 8
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Scheme
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a Hg(OAC)z,NaBH4,THF:H20 (1:1),64%; 2 i, Ph3PI2,Py,CH2C12,93%; ii, NaN3,DMF,
72%; ¢ i, aq LiOH, ii, aq NaHSO4, iii, CH2N2, iv, DHP,p-TsOH,75%(overall);
d i,aq LiOH, ii, aq NaHSO4 97%; e IBDA, I +hv, CCl4,reflux 10 min, 80%; f i,
MeOH, p-TsOH, 88%; ii, ACZO Py,DMAP,CH C12,98% g m~CPBA,CH Cl2,83%; h i,
K CO3,MeOH 78%; ii, TrCl,Py,81%; iii, MsCl,TEA,CH2C12,89%, i NaI,Zn,mono-
glyme, 74%; ] MeOH, p-TsOH, 82%; k H2/10% Pd-C, MeOH, 78%; 1 i,
MeOCH = C(Me) C(0)NCO,DMF,Et,0O,PhH,-15 OC,3h,7l%; ii, 25% ag NH,OH,reflux,

2
3h,92%

Figure

Perspective view of the molecule

axial position,

(+)-2.

are on the same side of the cyclopentane ring. Both 0(2) and 0(9) atoms are in

0(2)=C(1)-C(8)-C(7)=-94.4(5)°

4

The y-lactone ring and the 7-0OH group

and 0(9)-C(7)-C(8)-C(1)=77.3(5)°
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employing m-CPBA (To overcome side reactions, acid-labile THP groups were

in advance displaced by acetyl ones.) Secondary mesyloxy function in 9 was

removed with NaI/an6 without any significant amount of elimination products.

Synthesis of the heterocycle in (-)~13 was completed according to the litera-

ture’. 'n nMr'7 and IR data of (-)-13 [m.p. 168 °c, o2?-13:1° (¢ 1.0,Etom)]
13 18

were in full agreement with those reported in ref.3. and C MNR data also
corroborate the expected structure.
Further synthetic details and antiviral test results will be communicated

in forthcoming papers.
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Recorded on a Varian XL-400 instrument. Atomic numbering and o,8
spatial assignment refer to the Figure.

Recorded on a Varian XL-100 instrument. Atomic numbering corresponds

to that of the natural nucleosides.

(Received in UK 6 January 1988)



