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Note 

Synthesis of an aldosyl chloride by the reaction of thionyl chloride with the 
l-O-thallium(l) salt of an aldose 
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A glycosyl halide may be synthesized lS2 from a suitable aldose derivative having 

a free, anomeric hydroxyl group by sulfonylation of this group in the presence of 
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halide ion. For example, the reaction of trifiuoromethanesulfonic anhydride with 
2,3,4,6-tetra-0-benzyl-D-g~uCOpyranOSe (I) in the presence of tetrabutylammonium 
bromide and s-collidine gives’ the cc-bromide (3). Analogously, the a-chloride (4) 
is obtained when chloride ion is employed, or, more simply2, by the base-catalyzed 
reaction of 1 with methanesulfony1 chloride. These reactions undoubtedly invoIve a 
displacement of the sulfonyloxy group of intermediate 2 by halide ion. 

A related type of synthesis is described here; i.e., a glycosyl chloride is formed 

by the action of thionyl chloride on an aldose or, more satisfactorily, on the I-O- 
thallium(I) salt3 of the aldose. By use of this procedure, the halide is isolated very 
conveniently in quantitative yield, paraIIeIin g the exceilent, quantitative features of 
many thallium-mediated reaction?. 

Although thionyl chloride is used extensively for the conversion of an alcohol 
into a chloro derivative, its reaction with 2,3 : 5,6-di-O-isopropylidene-x-D-manno- 
furanose (5) was reported’ to give the a-chloride (6) in only 4.5 % yield. In the present 
study, a quantitative yield of 6 was obtained by the following procedure: one molar 

proportion of thallous ethoxide was added to a solution of 5 in benzene, the solution 
was evaporated to remove the ethanol liberated, and then one molar proportion of 
thionyl chloride was introduced. Thallous chloride precipitated rapidly and was 
centrifuged off, and the solution was evaporated to give an - 100% yieId of syrupy 6, 
pure according to chromatographic and n-m-r--spectroscopic evidence. 

Employing the same procedure with 1 and with 2,3,5-tri-O-benzyl-D-arabino- 

furanose (7) gave quantitative yields of the corresponding u-chlorides (4 and 8, 
respectively). The %-anomeric designation for 8 is based on the small, H-l, H-2 
coupling (c 1 Hz; ref. 6) observed for the H-l signal (S 6. IO). Additionat evidence 
was furnished by the reaction of compound S with methanol in the presence of silver 
oxide. This afforded the methyl /I-glycoside (9) almost exclusively, as shown by a 
3-proton singlet at b 3.45 and a coupling of 4.2 Hz (ref. 6) between H-l and H-2. 

By analogy with the reaction of thionyl chloride with an alcohol, the thallous 
salt of an aldose (10) would be expected’ to yield a chlorosulfite (11). Decomposition 
of the latter would occur readily, and would be accompanied by an internal, nucleo- 
philic substitution at C-l by chlorine, to give a glycosyl chloride (12). As there is no 
excess of Cl- in solution, substitution should take place with retention of con- 

figuration7, although the product that is isolated wilI be the one fidvored by equilibra- 

tion at the anomeric center. Hence, with the D-glucopyranosyl derivative 1, the a 

anomer (4) is obtained. The D-mannofuranose derivative 5 and the D-arabinofuranose 

derivative 7 also yield a anomers (6 and S) as products, probably because they are 
stabilized more than their p anomers by a qumi-axial anomeric substituent, as well 
as by a 1,2-tmns arrangement. That is, the anomeric effect is operative in the five- 

membered’, as well as the six-membered, ring series. 
It is worth noting that a quantitative yield of the D-glycosyl chloride 4 was also 

obtained w3lzout the use of thallium, i.e., when a solution of aldose 1 and six molar 
proportions of thionyl chloride in benzene was heated under reflux for five hours, 
and the solution then evaporated. However, the D-arabino derivative (8) prepared in 
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