This article was downloaded by:

On: 26 January 2011

Access details: Access Details: Free Access

Publisher Taylor & Francis

Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered office: Mortimer House, 37-
41 Mortimer Street, London W1T 3JH, UK

Nucleosides, Nucleotides and Nucleic Acids

MICIEOS.idES} Publication details, including instructions for authors and subscription information:
Niucleotides http://www.informaworld.com/smpp/title~content=t713597286
& Nucleic Acids
e Synthesis of 2',3'-Dideoxy-3'-C-Hydroxymethyl Nucleosides Having the L-

Configuration as Potential Inhibitors of HIV

Ingemar Kvarnstrém?; Lars Svansson®; Carina Svensson?; Stefan®; C. T. Svensson?®; Bjorn Classon®;
Bertil Samuelsson®

@ Department of Chemistry, Linkdping University, Linkoping, Sweden ® Department of Organic

L o Chemistry, Arrhenius Laboratory, Stockholm University, Stockholm, Sweden ¢ Astra Hassle AB,
AT Mélndal, Sweden

WOLLUME 24 MNUMBER 4 i)

To cite this Article Kvarnstrom, Ingemar , Svansson, Lars , Svensson, Carina , Stefan, Svensson, C. T. , Classon, Bjérn and
Samuelsson, Bertil(1992) 'Synthesis of 2',3'-Dideoxy-3'-C-Hydroxymethyl Nucleosides Having the L-Configuration as
Potential Inhibitors of HIV', Nucleosides, Nucleotides and Nucleic Acids, 11: 7, 1367 — 1370

To link to this Article: DOI: 10.1080/07328319208021179
URL: http://dx.doi.org/10.1080/07328319208021179

PLEASE SCROLL DOWN FOR ARTICLE

Full terns and conditions of use: http://wwinformworld.conlterns-and-conditions-of-access. pdf

This article may be used for research, teaching and private study purposes. Any substantial or
systematic reproduction, re-distribution, re-selling, |loan or sub-licensing, systematic supply or
distribution in any formto anyone is expressly forbidden.

The publisher does not give any warranty express or inplied or make any representation that the contents
will be conplete or accurate or up to date. The accuracy of any instructions, formul ae and drug doses
shoul d be independently verified with primary sources. The publisher shall not be liable for any |oss,
actions, clainms, proceedings, demand or costs or damages whatsoever or howsoever caused arising directly
or indirectly in connection with or arising out of the use of this material.



http://www.informaworld.com/smpp/title~content=t713597286
http://dx.doi.org/10.1080/07328319208021179
http://www.informaworld.com/terms-and-conditions-of-access.pdf

19:51 26 January 2011

Downl oaded At:

NUCLEOSIDES & NUCLEOTIDES, 11(7), 1367-1370 (1992)

SYNTHESIS OF 2°,3’DIDEOXY-3’-C-HYDROXYMETHYL NUCLEOSIDES
HAVING THE L-CONFIGURATION AS POTENTIAL INHIBITORS OF HIV

Ingemar Kvarnstrom, Lars Svansson, Carina Svensson and Stefan C. T. Svensson.
Department of Chemistry, Linkdping University, S-581 83 Linkdping, Sweden

Bjorn Classon and Bertil Samuelssont*

Department of Organic Chemistry, Arrhenius Laboratory, Stockholm University, S-106
91 Stockholm, Sweden

tAddress also: Astra Hdssle AB, S-431 83 Mdélndal, Sweden

Abstract
Synthesis of 2°,3’-Dideoxy-3’-C-(hydroxymethyl)-o- and B-L-erythro-pento-
furanosyl nucleosides of thymine, cytosine and adenine is reported.

Recently we published! the synthesis of some 2’,3’-dideoxy-3’-C-hydroxy-
methyl nucleosides. One of the compounds in this series, 2’,3’-dideoxy-3’-C-hydroxy-
methylcytidine 1, was found to be a potent inhibitor of HIV activity in vitro.
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The synthetic route that was developed for 1! provides an easy access to the
enantiomers of these 3’-C-hydroxymethyl nucleosides. Since enantiomers of
biologically active compounds often differ in both potency and selectivity, we decided
to synthesize 2 which is the enantiomer of 1 along with the adenosine and thymidine
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f bl 11 B =Cytosine-1-y1 (24%) 2 (20%)
8 R'=R =Benzoyl (94%) 12 B = Adenine-9-yl (14%) 13 21%)

® (a) AllyIMgBr, diethy! ether, -50 °C; (b) BzCl, pyridine;(c) OsOy4, N-methylmorpholine N- oxide, THF-H,0;
(d) NalO4, THF-H0; (¢) HCI, MeOH; (f) Na, NH3;(g) Silylated thymine, TBDMSOTS, CH,Cly; (h) Silylated
cytosine, TBDMSOTY, CH,Cly; (i) Silylated 6-Cl-purine, TRDMSOTT, CH,Cly; ( j) NH3, MeOH.

analogues and to evaluate their anti-HIV activity in vitro. An attempt to explore the
chiral origin of recognition was recently explored in the synthesis of L-3’-azido-
-3’-deoxythymidine. The described anti-HIV activity of this compound was however
very low.2

As starting material for the synthesis of 2, the chiral epoxide 3 was used in
place of epoxide 4, both readily available using the Sharpless epoxidation procedure.’

The L-furanoside 8 thus obtained was condensed with silylated thymine,
cytosine and 6-chloropurine respectively according to the Vorbriiggen procedure? to
give a mixture of - and B-nucleoside derivatives. These intermediates were processed
further as previously described! to give compounds 2 and 9-13. The optical rotations of
the nucleosides 2 and 9-13 differ in absolute value from the enantiomeric nucleosides,
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which most likely reflex a difference in water content. Compounds 2 and 9-13 were
tested for inhibition of HIV multiplication in H-9° cells but were all found to be
inactive.

Experimental

General methods were the same as those previously described.! All substances
were prepared and analysed following the same procedure as for the preparation of the
enantiomerical compound.! The NMR spectra were identical with those for the
enantiomerical compound.

(2R,38)-1-0-(p-Bromobenzyl)-3-(2’-propenyl)-1,2,4-butanetriol (5).
Yield 71%. [0]%p -1.4° (¢ 1.00, CHCl,).

(2R,3S)-4-0-Benzoyl-1-0-(p-bromobenzyl)-3-(2’-propenyl)-1,2,4-butanetriol (6).
Yield 78%. [o]??p -9.9° (¢ 1.06, CHCly).

Methyl 3-C-[(Benzoyloxy)methyl}-5-O-(p-bromobenzyl)-2,3-dideoxy-o.- and B-L-
-erythro-pentofuranoside (7).
Yield 81%.

Methyl 5-0-Benzoyl-3-C-[(benzoyloxy)methyl]-2,3-dideoxy-a- and B-L-erythro-
-pentofuranoside (8).
Yield 94%.

1-12°,3’-Dideoxy-3’-C-(hydroxymethyl)-a- and B-L-erythro-pentofuranosyl]-
thymine (9 and 10).

9: Yield 36%. [«]?2p +8.3% (c 0.48, H,0); UV (H,0) Apay 268 nm (e 7976). 10:
Yield 41%. [o]%%p -21.2° (¢ 0.32, H,0); UV (H,0) A4 268 nm (e 8123).

1-[2°,3’-Dideoxy-3’-C-(hydroxymethyl)-o- and p-L-erythro-pentofuranosyl]-
cytosine (11 and 2).

11: Yield 24%. [«]%p +57.3% (¢ 0.61, H,0); UV (H30) Apax 272 nm (e 7647). 2:
Yield 20%. [0 -76.30 (¢ 1.14, Hy0); UV (H,0) Apay 272 nm (e 5333).

9-[2°,3’-Dideoxy-3’-C-(hydroxymethyl)-o- and B-L-erythtro-pentofuranosyl]-
adenine (12 and 13).
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12: Yield 14%. [o]*?p -45.2° (¢ 0.37, H,0); UV (H,0) A,, 260 nm (¢ 10987).

13: Yield 21%. [a]®p +22.5° (¢ 0.44, H,0); UV (H,0) A, ; 260 nm (¢ 11482).
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