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ABSTRACT 

1,2-Di-O-acetyl-3,5-di-O-benzoyl-~-arabinofuranose and I-O-acetyl-3.5-di-0-benzoyl-2-deoxy+ 
ery’hro-pentofuranose have been synthesised from L-arabinose for use in the preparation of L-pento- 

furanosyl nucleosides. 

INTRODUCTION 

Sugar-modified mucleoside analogues have attracted considerable interest, main- 
ly as potential antiviral or antitumor agents’,‘, but also as units of synthetic oligonucleo- 
tides’ designed as antisense inhibitors of gene expression. We have reported the syn- 
thesis and biological evaluation of cr,/?-D-xylofuranosy14 and r,#?-D-lyxofuranosyl’ nucle- 
osides, and have investigated unusual oligonucleotides that consist of 2’-deoxy-a-D- 
erythro-pentofuranonucleoside’ and cr-D-ribofuranonucleoside7 units. We are in the 
process of extending these studies to a-L-arabinofuranosyl nucleosides and to their 
2’-deoxy derivatives, compounds which have received little attention. 

It was anticipated that these compounds could be synthesised by condensation of 
the purine or pyrimidine bases with a suitably protected L-pentofuranose, such as 
1,2-di-O-acetyl-3,5-di-O-benzoyl-~-arabinofuranose (9) and 1-0-acetyl-3,5-di-O-ben- 
zoyl-2-deoxy-L-erythro-pentofuranose (12). Indeed, 9 should enable preferential or 
exclusive formation of tram-l’,2 cr-L-arabinofuranonucleosides in accord with Baker’s 
rule”, and permit selective 2’-modification of these compounds as reported in the 
D-xylose series4,5.9m”. Moreover, 12 fulfills the structural requirements for the synthesis 
of 2’-deoxy-L-erythro-pentofuranosyl nucleosides by an improved procedure that in- 
volves phase-transfer conditions”. 

We now describe the synthesis of 9 and 12 from r=arabinose. 

* Dedicated to Professor Grant Buchanan on the occasion of his 65th birthday. 
’ To whom correspondence should be addressed. 
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Structural assignments for the compounds reported were based on elemental 
analysis and physical constants. Unless otherwise noted, the data accorded with those in 
the literature for compounds described previously or for their D enantiomers. 

The use of 9 and 12 for the synthesis of L-pentofuranosyl nucleosides and 
a+oligonucleotides is being studied. Preliminary reports on the synthesis and proper- 
ties of several a-L-pentofuranonucleosides of thymine and of an oligo (cc-L-dT), have 
been published’“. 

EXPERIMENTAL 

General methods. ~ Solvents were removed with a rotary evaporator under 
reduced pressure. Melting points were determined in open capillary tubes on a Gal- 
lenkamp MFB-595OlOM apparatus and are uncorrected. ‘H-N.m.r. spectra were 
recorded at ambient temperatures for solutions in MeSO-de or CDCl, with a Bruker 
WM 360 WB spectrometer. Chemical shifts are expressed relative to those of Me,SO-d5 
(2.49 p.p.m.) or CHCl, (7.26 p.p.m.). Deuterium exchange and decoupling experiments 
were performed in order to confirm proton assignments. F.a.b.-mass spectra were 
recorded in the positive-ion mode with a JEOL DX 300 mass spectrometer and a 
JMA-DA 5000 mass data system. Xe atoms were used at 3 keV with a total discharge 
current of 20 mA. Optical rotations were measured in a l-cm cell on a PerkinElmer 
Model 241 spectropolarimeter. Elemental analyses were determined by the Service de 
Microanalyses du CNRS, Division de Vernaison (France). T.1.c. was performed on 
Silica Gel 60 F,,, (Merck, 5554) with detection by U.V. absorbance (for benzoates) and 
by charring with sulfuric acid. Column chromatography was performed on Silica Gel 60 
(Merck, 9385) at atmospheric pressure. 

L-Arahinose diethyl dithioacetal(2). ~ Compound 2 was prepared as described” 
for D-lyxose. Recrystallisation from 2-butanol gave 2 (75%) m.p. 125-127”, [a]: -22” 

(c 11, methyl sulfoxide), + 10” (c - 1, methanol); lit.14 m.p. 125-126”, [xl: * 0” (pyri- 
dine); lit.22 - 11’ (methanol) for the D enantiomer. ‘H-N.m.r. data (Me,SO-d,): 6 1.20 (t, 
6 H, J 7.5 Hz, 2 CH,CHS), 2.69 (q, 4 H, 2 CH,CH,S), 3.3-4.6 (m, 10 H). 

5-0-Benzoyl-L-arabinose diethyl dithioacetal(3). ~~ Compound 3 was prepared by 
a route analogous to thatZ3 employed for 5-O-benzoyl-D-ribose diethyl dithioacetal. 
Recrystallisation from toluene gave 3 (53%) m.p. 117- 120”, [r]: - 26” (c * 1, methyl 
sulfoxide), + 44” (chloroform); lit.‘j m.p. 117-118”, [‘%(I: - 52.8” (chloroform) for the D 

enantiomer; lit.24 [a]? t49.5” (chloroform). ‘H-N.m.r. data (MeSO-d,): 6 1.18 (t, 6 H, J 
7.0 Hz, 2 CH,CH,S), 2.65 (q, 4 H, 2 CH,CH,S), 3.65.2 (m, 9 H), 7.3-8.1 (m, 5 H, Ph). 

S-O-B~nzoyl-1,2-O-isopropylidene-~-L-arabinofitranose (4). ~- Compound 3 was 
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