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Selective monobenzylation of methyl 4-O-benzyl-«-L-rhamnopyranoside*
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Large amounts of methyl 2 4-di-O-benzyl-e-L-rhamnopyranoside (2) and methyl
3,4-di-O-benzylo-L-rhamnopyranoside (3) were needed in our laboratory for the prepara-
tion of deoxyfluoro sugars®. According to Liptik et al.3 , compounds 2 and 3 can be ob-
tained by hydrogenolysis of methyl 4-0O-benzyl-endo-2,3-O-benzylidene-¢-1.-rhamno-
pyranoside and methyl 4-O-benzyl-exo-2,3-0O-benzylidene-w-L-rhamnopyranoside, respec-
tively. Alternatively, in this Communication, we report that the desired compounds can be
readily prepared by selective monobenzylation* of methyl 4-O-benzyl-a-L-rhamno-
pyranoside (1).
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*Synthetic Studies in Carbohydrates, Part VII. For Part VI of the series, see ref. 1.
** To whom all enquiries should be addressed.
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In one of the approaches, we have taken advantage of the phase-transfer catalysis
technique for the monobenzylation of diols, introduced by Garegg et al® . Thus, in a
typical experiment, a mixture of 1 (1.88 g, 7 mmol) in dichloromethane (120 mL), 5%
sodium hydroxide (10 mL), and benzyl bromide (1.44 mL, 12 mmol) was refluxed for
4 days in the presence of tetrabutylammonium hydrogensulfate (0.8 g, 1.4 mmol), and
cooled, and the two layers were separated. The dichloromethane layer was washed with
water (3 X 50 mL), dried (Na,S0,), and evaporated. The syrupy material, containing 2 as
the major and 3 as the minor (< 5%) component, was conveniently purified by chromatog-
raphy on a column of silica gel to give 2, 1.2 g (48%), [a]f; —15° (¢ 1, CHCl;); 1it.® —15.4°
(CHCl,).

In another experiment, a mixture of the starting material 1 (2.68 g, 10 mmol) and
bis(tributylstannyl) oxide (4.47 g, 7.5 mmol) in toluene (50 mL) was refiuxed at 140° with
continuous removal of water (6 h), to give, after evaporation of the toluene, an oily, inter-
mediate, stannylated product® that was heated with benzyl bromide (15 mL) under
nitrogen for 20 h at 90°. The mixture was cooled, and co-evaporated several times with
water, and finally with toluene, to give a syrup. Column chromatography of the crude
material provided pure compound 3 in 56% yield (2 g), [«]j —45.4° (¢ 1, CHCl;); 1it.2
-46.4°.

According to Nashed er al. 7, a cis-diol can be effectively monobenzylated by
employing the dibutylstannylene derivative as a key intermediate. Thus, a suspension of
compound I (1.3 g, 5 mmol) and dibutyitin oxide (1 g, 4 mmol) in absolute methanol was
refluxed for 3 h, and then the solvent was removed under diminished pressure. The result-
ing methyl 4-O-benzyl-2,3-0O«(dibutylstannylene)-a-L-rhamnopyranoside (6) was dried, and
heated with benzyl bromide (0.72 mL, 6 mmol) in N,N-dimethylformamide (15 mL) for
2 h at 100°. The solvent was removed under diminished pressure, and column chromatog-
raphy on silica gel gave, in 52% yield (0.9 g), a pure compound that was identical to com-
pound 3 on the basis of optical rotation and i.r. and n.m.r. spectra.

The reaction of diol 1 (1.6 g, 6 mmol), trityl chloride (1.8 g), and triethylamine
(1.5 mL) in dichloromethane (100 mL) in the presence of 4-(dimethylamino)pyridine®
(0.058 g, 0.5 mmol) for 18 h at 60°, followed by the usual processing, provided methyl
4-0-benzyl-3-O-trityl-w-L-rhamnopyranoside (4), [ct]f)3 —-71.1° (¢ 1, CHCly), in 20% yield
after column chromatography. The structure of compound 4 was based on the observation
that, under these conditions® | an equatorial hydroxyl group is the more reactive towards
trityl chloride. The structure is further supported by the fact that benzylation of com-~
pound 4 under the usual conditions, to give 5, followed by removal of the trityl group from
S5, gave compound 2, suggesting that monotritylation of diol 1 occurred at the 3-hydroxyl
group. The i.r. and n.m.r. spectra of the material obtained were identical to those of com-
pound 2 prepared by the aforementioned method*.

Thus, we have attempted the benzylation of compound 1 by four different proce-

*The structure of these compounds was confirmed by n.m.r. studies. The *C-n.m.r. spectra of com-
pounds 2 and 3 were in agreement with the data reported by Liptdk ez al.?.
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dures. Phase-transfer catalysis, and tritylation (followed by benzylation, with subsequent

removal of the trityl group), lead to benzylation of the 2-hydroxyl group, whereas, for

monobenzylation of the 3-hydroxyl group in 1, use of the tin derivatives mentioned is re-
commended. It has been observed that synthesis involving the O-(dibutylstannylene) deriva-
tive is simple and not time-consuming. Compounds 2 and 3 were conveniently purified by
column chromatography on Mallinckrodt CC-7 silica gel as the support, with 9:1
chloroform—ethyl acetate or 4: 1 hexane—ethyl acetate as the eluant.

The phase-transfer methodT was also employed for monobenzylation of methyl
4,6-0-benzylidene-a-D-mannopyranoside!® | to give crystalline methyl 2-O-benzyl-4,6-0-
benzylidene-o-D-mannopyranoside!! (60%) and methyl 3-O-benzyl-4,6-O-benzylidene-a-D-
mannopyranoside (syrup, 8%); these were readily separated by column chromatography,
using 3:2 hexane—ethyl acetate as the eluant. The two compounds were found to be
identical with authentic samples thereof, prepared by other procedures”>!.
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+After this work was completed, Pozsgay reported the alkylation of compound 1 and related com-
pounds by the phase-transfer technique®.



