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Among the estr?bh;hed methods for the synthesis of I-Lfuoglycondes , transforma- 

hon. catalyzed by nnc chloride, of 1,2-fruns-glycos~l acetates (1) into I ,Z-tmnb-1-thio- 

glyconde:, (2) has been employed as an efficient procedure2 Several euperunenrs3 on Gus 

ZllCI, 

cd&c 

AcO 

I” R5.H += 

AC0 

1 2 

type of transformation have, however, revealed that, tn some cases, further mtroduction of 
sulfur rnto the molecule occurs, due to the hgh nucleophlhclty of alkanethlols, hence 
restrlctlng the versatity of ths approach Formation of the undesued clrtioacetals (6) and 
theu further transformation-products may result from the mtermolecular reactlon (b) of 
the carbosulfonlum Ion mtermedlate 5 with alkanetluol, instead of the mtramolecular reac- 
tion (a) with the lzss nucleoptic oxygen funcbon (which would lead back to the anomerlc 
ilw ture of I-thtoglycosldes) 

3 A 5 

lo whom enqurrxs should be made 
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We report here a new approach to the synthrsls of I-tluoglycosldes. with mo&fica- 
tion of the nucleop~llclty of the tiuol group through its transformation Into a trlbutyl- 

stannq 1 suifidcJ An equunolar nxxture of telra_O-acetyla-Dglucosyi bromdz’ (7) and 

methyl tr~butylstrvnyl sulfide6 m I ,I ,2,2_tetrachloroethane was healed at 100” to start the 
reacUon, which, after 48 h, stereospecfically converted 7 mto methyl 2,3,4,6-retra-0 

ncetyl-l-th~o+D-glucopyranosld27 (8) m 95% yreld (45% conversion) It IS to be noted 
that rhe transformation IS also chemospeclfic (compared IO the known reaction’ of 7 wrlh 
potassrum tluoxlde, wh_vzh attacks both the carbon atom bcarlng bronune and the carbon 
atom of the cdrbonyl group) Furthermore, the nucleophllxlty of methyl trlbutylslann).l 
sulfide IS snown to be lower than th?t of trlbutylstannyl merhoulde, v. hlch requues a loHer 
tcmper3ture9 (60’) for reachon n~t.h 7 

CHZOR 

R”$&ii&%? 

9 

In an attempt to make tlus reaction proceed more sau>1’3crordy, the reac[Jon 

catalvzed by a Lewis acid was studed. Thus the rzactlon of 7 with ethyl trlbutylstann) I 
sulfide JII the presence of an equunolar amount of stannic chloride at 1.5’ gake ethyl 2,3,-l,& 

terra#-3ce~I-I-U110_P-Dg!u‘opyr;ino~~de’” (9) and Its cy anomer” (IO), In the ratro of I I, 
1~ 95% ylelc! Under essentially the sa.me reactlon-condJtlons, various I-rhloglucosldes were 

preparrd m high yields as shown m Table I 

CO- 0 iLc 
/’ -1 i-4 

RC OR la0 OR RO OR 

11 12 13 

The anomerlc stereochenustry was asslgned from the [CX]D value”, and confkned 
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TABLE i 

REACTION= OF 7 WlTH VARIOUS ALKYL TRIBUTYLSTANNYL SULFIDES 

AC0 

R 

Ph 

Anomer 
formed 

B 

Yield mp 
1% (degrees) 

116-118 

lalo (degrees) b Reachon 
Reacnon Refer 

nme temp ences 
FOM (dqrees) 

- 149 5 20 8a. 16 

68 88-90 
17 SyiuP 
47 78-81 
47 92-94 

-88 2 
+190 1 

30 20 db, IS 

-22 I 23 15 10 
+190 3 11 

CJ clohexyl ’ P 
38 120- 122 -20 1 
36 73-75 *1&s 9 

24 

22 144- 146 -8 6 
41 53-55 +165 9 

24 

I5 

25 

15 

18 

uAll of the reactions were perfom~ed III dry 1,2dlchloroethane The yield in pventheses IS lhe percent 
of convergon kn chloroform Au compounds for which [Q] D IS recorded gave both an acceptabblc 
elemental analysis and reasonable p m r data. 

by p m r data*, the fi anomer shows sIgnaIls at 6 4 293 81 (.I 9-10 Hz) for H-l and at 6 
3 6-3 8 tor H-5, and the (Y anomer shows signals at 6 5 53-5 93 (J 6 Hz) for H-l ad at S 
4 4-4 6 for H-5 

The formation of an anomenc rruxture may be rahonahzed m tems of the 
anomeruatlon of the uutnlly formed f3 anomer mto the 01 anomer under the reaction condt- 

tions As, to the best of the authors’ knowledge, there xems to be no precedent for the 
evperlmental demonstration of the anomerlzation of I-Uuoglycosldes, the followmg eqxrl- 
ment was undertaken III order to emluate the posslb&ty of anomerlz3tlon under the afore- 

menuoned conditions Bolh the methyl I-thIoj3-rrgluconde 8 and Its anomer. m p 8b 
104-106”, [&) +183 7” (CH&), were treated with an equrvalent amount cf sknnlc 
chlonde III 1 ,Z-&chloroethane durmg 5 to 48 h at room temperature, io give the same rstlo 
of anomers m the nuxhlre, (Y /3 = 2.5 1, thus demonstratmg that the equtibrlum between 
the anomers Is n1 favor of the a anomer, ui accordance with the anomerlc effect’3 

In contrast to tne behavior of 7, the reaction of 1,2,3,4,6-pent30-acetyl /SD- 
glucopyranose with methyl trlbutylstannyl sulfide III the presence of the stolchlometrlc 
amount of sLannlc chloride stereospecGzaUy afforded methyl I-thioq-D-glucopyranoside 
(8) Other hexopyranosvl acetates exammed also gave 1,2 nrms-1-tboglycopyranosrdes m 

Hugh ytelds, without recourse to ctuomatogrsphlc separation (see Table il) 

‘AU p II; r data gwen u1 this paper were obtined for soluhons m CDCI,. with hle,Si as the mlernal 
standard 
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Thus approach to I-Uuoglvcosldes was also shown to be apphcable to the (more- 
reacrve) furanose derivatnes” Thus, the reactlon of 2,3,5-trrO-benzoylQ-D-rIboluranos} I 

acetate (11) with an equivalent amount of stann~c chlonde for 2 h at room temperature, 
followed by the ad&tlon of an equrvalent amount of ethyl tributylstannyl sulfide for 2 h at 
-9’ gave an 81% yield of a rmxture of ethyl 2,3,5-trla-benzoyl-l-tluoQ_~nbofuranoslde 
(12), [a]~) -14 3’ (CHC13)‘4 and its a anomer (13), [a!]~ +84 3O (CKIs), In the ratio of 
32 

In ConcIusIon, by employmg alkyl trlbutylstannyl sulfides, ae have developed a 
nu.ld and efficient approach to I-throglycosldes, whxh IS further recommended both by ILS 
versatity and by the almost complete disappearance of the odor of the tiuol dunng the 
operation 
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