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A new approach to 1-thioglycosides by lowering the nucleophilicity of sulfur
through trialkylstannyiation
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Among the established methods for the synthesis of [-thuoglycosides® , transforma-
uon, catalyzed by zinc chlonde, of 1,2-frans-glycosyl acetates (1) into 1,2-trans-1-thio-
glycosides (2) has been employed as an efficient procedure?® Several experiments® on this
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type of transformation have, however, revealed that, in some cases, further introduction of
sulfur into the molecule occurs, due to the high nucleophilicity of alkanethiols, hence
restricting the versatiity of thus approach Formation of the undesired dathioacetals (6) and
their further transformation-products may result from the intermolecular reaction (b) of
the carbosulfonium 1on intermediate § wath alkanethiol, instead of the intramolecular reac-
tion (g) with the less nucleophilic nxygen function (which would lead back to the anomeric
mux ture of [-thioglycosides)
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We report here a new approach to the synthesis of 1-thiogly cosides, with modifica-
tion of the nucleophulicity of the thuol group through 1its transformation into a trnibutyl-
stanny | suifide® An equimolar mixture of tetra-Q-acetyl-a-Dglucosyl bromude® (7) and
methyl tributylstannyl sulfide® 1n 1,1,2,2-tetrachloroethane was heated at 100° to start the
reaction, whuch, after 48 h, stereospecifically converted 7 into methyl 2,3,4,6-tetra-0-
acetyl-1-thio#-D-glucopyranoside” (8) in 95% yield (4555 conversion) It s to be noted
that the transformation 1s also chemospecific (compared 1o the known reaction® of 7 with
potassium thioxide, whaich attacks both the carbon atom bearing bromune and the carbon
atom of the cdarbonyl group) Furthermore, the nucleophilicity of methyl inibutylstanny |l
sulfide 13 snown to be lower than that of tnbutylstanny! methoxide, which requires a lower
temperature? (60°) for reacuon with 7
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In an attempt to make this reaction procced more satsfacrorly, the reaction
catalvzed by a Lew:s acid was studied. Thus the reaction of 7 with ethyl tnibutyistanny |
sulfide 1n the presence of an equimolar amount of stannic chlonde at 15° gave ethyl 2,3,4,6-
tetra-O-acetyl-1-thio-g-D-glucopyranoside'® (9) and its ¢ anomer'! (10), in the ratio of | 1,
i 95% yield Under essentially the same reaction-cond:tions, vanous 1-thioglucosides were
prepared i hugh yields as shown in Table |
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The anomeric stereochenustry was assigned from the [a]p value'?, and confirmed
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TABLE 1
REACTION? OF 7 WITH VARIOUS ALKYL TRIBUTYLSTANNYL SULFIDES
CrH0Ac
7 —
SnCl, ACO SR
AcO
R Anomer Yield m.p [alD Reaction Reacnon Refer
formed (53} (degrees) (degrees}b nme temp ences
{hours) (degrees)
Ph B8 90 116-118 ~149 5 20 8a, 16
(50)
8 68 88-30 -882
PhCH, P 17 syrup +190 1 30 20 db, 15
B 47 78-81 =22, 10
Et a 47 92-94 +1903 23 15 1
8 38 120-122 =201 15
Cyclohexyl o 36 7375 +186 9 24 15
8 22 144146 -86
Me,C « 31 $3—55 +165 9 24 25 18

9l of the reactions were performed 1n dry 1,2-dichloroethane The yield in parentheses 18 the percent
of converaon 21n chloroform All compounds for which [a] D 1s recorded gave both an acceptable
elemental analysis and reasonable pm r data.

by pmr data®, the § anomer shows signals at § 4 29—4 81 (J 9~10Hz) for H-1 and at §
3 6-3 8 tor H-5, and the & anomer shows signals at 8 5 53--5 93 (J 6 Hz) for H-1 and at
4 4-46 for H-5

The formation of an anomenc mixture may be rationalized in terms of the
anomerization of the iitially formed 8 anomer into the a anomer under the reaction condr
tions As, to the best of the authors® knowledge, there seems to be no precadent for the
experumental demonstration of the anomerization of 1-thioglycosides, the following esperi-
ment was undertaken in order to evaluate the possibiity of anomerization under the afore-
mentioned conditions Both the methyl 1-thio-f-D-glucoside 8 and its anomer, m p 8b
104—106°, [a]p +183 7° (CHCI;), were treated with an equivalent amount of stannic
chloride n 1,2-dichloroethane during 5 to 48 h at room temperature, to give the same ratio
of anomers in the mixture, « §=2.5 1, thus demonstrating that the equilibrium between
the anomers 1s in favor of the & anomer, in accordance with the anomeric effect!?

In contrast to tne behavior of 7, the reaction of 1,2,3,4,6-penta-O-acetyl §-D-
glucopyrancse with methyl tributylstanayl sulfide in the presence of the stoichiometric
amount of stannic chloride stereospecifically afforded methyi 1-thio-8-D-glucopyranoside
(8) Other hexopyranosyl acetates examuned also gave 1,2 frans-1-thioglycopyranosides in
hugh yields, without recourse to chromatographie separation (see Table i)

*All p s r data given 1n this paper were obtained for solutions in CDC1,, with Me,S1 as the internal
standard
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This approach to I-thioglycosides was also shown to be applicable to the (more-
reactve) furanose derivatives’* Thus, the reaction of 2,3,5-tri-O-benzoyl-8-D-riboturanosy 1
acetate (11) with an equivalent amount of stannic chlonde for 2 h at room temperature,
followed by the addition of an equivalent amount of ethyl tributylstannyl sulfide for 2 h at
-5° gave an 819 yield of a muxture of ethyl 2,3,5-tr1-0-benzoyl-1-thio-3-D-ribofuranoside
(12), [e]p —14 3° (CHCl3)'* and its & anomer (13), [a]p +84 3° (CI*Cls), in the ratio of
32

In conclusion, by employing alkyl tributylstannyl sulfides, we have developed a
mud and efficient approach to i-thioglycosides, which 1s further recommended both by s

versatility and by the almost complete disappearance of the odor of the tiuol dunng the
operation
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