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Abstract

Ethyl 1-thioglycosides were prepared in almost quantitative yield from sugar peracetates in 3:2
chloroform—ether, with boron trifluoride diethyl etherate as catalyst. b-Galactose, D-glucose, and
2-deoxy-2-phthalimido-D-glucose yielded almost exclusively 8 anomers, whereas L-rhamnose and
D-mannose resulted predominantly in the a anomers. © 1996 Elsevier Science Ltd.
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Ethyl] 1-thioglycosides are useful compounds for oligosaccharide synthesis. There are
several methods for the preparation of ethyl 1-thioglycosides from sugar peracetates and
ethanethiol utilising catalysts like concentrated hydrochloric acid [1], zinc chloride [2],
titanium tetrachloride [3], ferric chloride [4], boron trifluoride diethyl etherate [5,6], and
zirconium chloride [7]. The most widely used method is the utilisation of ethanethiol and
BF,; - OEt, in dichloromethane at 0 °C [5,6]. However, in most cases, a mixture of a-
and -thioglycosides was formed, which needed separation by chromatography. Since
we have been using ethyl 1-thioglycoside donors for our work on the synthesis of
oligosaccharides, we were trying to improve on the existing methods for the stereoselec-
tive synthesis of such compounds. We report here the synthesis of some thioglycoside
donors (Table 1), utilising 3:2 chloroform—ether as solvent in the BF, - OEt, catalysed
procedure, in more than 95% yield. The reaction is slow, but without any side products.
D-Galactose, D-glucose, and 2-deoxy-2-phthalimido-D-glucose yielded almost exclu-
sively the 1-thio B-glycosides, whereas L-thamnose and D-mannose resulted predomi-

" Corresponding author.

0008-6215 /96 /$15.00 Copyright © 1996 Elsevier Science Ltd. All rights reserved.
PII S0008-6215(96)00235-2



S.K. Das, N. Roy / Carbohydrate Research 296 (1996) 275-277

276

[11#01+ N CCIOHD ‘€970 2) 0'+01 + [ @]

‘11 D6 801—L01 "I “(suexay—Iaya) O, 801 —-901 dw L LE 0z/08 L6 SSOUUBIA-a-»
91,811~ N *CCIOHD “$L°0 2) oL'98+ ]

‘9] Do 0L—69 N[ ‘(PUEXaY-12I3) D), §9~99 du L 8-L €¢/LL $6 aSOULBYY-1-D
€1 b+ M CIDHD *$$°0 2) ST+ + [ P]

€] Do 611811 N[ “(UEXaY—3YOK) D, 81191 dw L 8—L 001/0 66 asoon(3-a-g-oprunieqyd-z-AxoaQ-g
[L] ¥ P2 — “(*IOHD ‘€80 2) 81 — Y »]

L1 0 £8-28 1 ‘(HOW) O, ¢8-08 dw 9 8-L 86/ 66 3s00n{0-a-¢f
[11.8— 1 ‘(*IDHD 090 ) 98— I[®]

1] Do SL—FL NI ‘(SueX2y—Iayio) O, 6L~ dw L 8L 66/1 001 asojoeED-a-g

(sKep) (D,) pasn (%) pauuoy
1onpoid Jofew ay3 jo Yo ] pue dy uny, smjeladura], oney g /o apisoaA[Sory ], Je1aoe sedns Juiueg

sajelo0e Jedns awos woyy sapisodA[Soryi-1 [Ayle Joj ejep [ejuswiadxy

1 319eL



S.K. Das, N. Roy / Carbohydrate Research 296 (1996) 275-277 277

nantly in the a anomers. It is probable that ether plays a role in the stercoselective
formation of ethyl - or a-thioglycosides. When the reactions were carried out in pure
chloroform or pure dichloromethane, a mixture of a and 3 anomers was observed.

Experimental

A nypical procedure.—To the sugar acetate (2.56 mmol) dissolved in dry CHCl; (3
mL), dry ethyl ether (2 mL) was added. The mixture was cooled in an ice-bath (5 °C).
Ethanethiol (1 mL) was then added, followed by the addition of BF, - OEt, (0.4 mL).
The reaction was allowed to proceed at 7-8 °C, while monitoring with TLC (2:1
toluene-ethyl ether) every day. After 6—7 days, TLC showed full conversion to the
corresponding thioglycoside. The composition of the - and a-anomers in the product
was ascertained by GLC (3% SP2340 on Gas Chrom Q at 190 °C). The reaction mixture
was then washed successively with ice-cold water, satd aq NaHCO, (X 2), and water
(X2); dried (Na,SO,), and evaporated to dryness. The ethyl 1-thioglycosides (S
and/or a) were purified by column chromatography (SiO,) with 2:1 toluene—ethyl
ether and crystallised. The results are given in Table 1.
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