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Partial benzylation of monosaccharide diols is frequently used in order to obtain 
derivatives containing only one free hydroxyl group. The latter are useful intermediates 
for a variety of purposes such as the synthesis of disaccharides, aldehydo and keto sugars, 
and amino sugars, and for the inversion of configuration of the remaining hydroxyl group. 

In order to obtain monobenzylated products from diols, for example a methyl 
4,6Gbenzylidenehexoside, several strategies may be employed. These include the use of 
a limited reaction time, or a limited amount of alkylating agent or base. One useful 
system is partial benzylation with a limited amount of benzyl bromide inNJMirnethyl- 
formamide using silver oxide as base. The product distribution depends on the relative 
reaction rate constants of the hydroxyl groups in the did as well as on the relative 
reaction rate constants of the monoalkylated products. Statistical equations describing the 
product composition in homogeneous solution, expressed in terms of all the relative rate 
constants involved, have been developed by Spurlin’. The equations can be simplified for 
dials’ , and show that the yields of monoalkylated products are limited by further 
alkylation to produce the fully substituted product. 

We now report three examples showing that the total yield of monobenzylated 
product may be raised substantially by using phase-transfer catalysis3. For the present 
case, the fundamental equilibrium is 

Q& +RQai * QORorg, 

where Q& and ROai are the molar concentrations of tetra-alkylammonitun cation and 
alcoholate anion, respectively, in the aqueous phase, and QORorg is the molar concentra- 
tion of the corresponding ion-pairs in the organic layer. Provided that a correct choice of 
solvents is made, the monobenzylated products have a much lower partition coefficient 
between the aqueous and the organic phase than have the starting diola. The resulting, 
lower concentration of the alcoholate anions of the monobenzylated products in the 
aqueous layer means that dibenzylation will proceed at a much lower rate than mono- 
benzylation. The solvent system used was dichloroAmethane-water, and the base was 
tetrabutylammonium hydroxide. 

The results obtained for three hex&de diols are shown in Table I. The total 



TAbLE I 

PARTIAL BENZYLATIONS = 

Starting material Ether product Yield (%j Map. 
fdefleesl 

Ref: 

Methyl 4,dabeuzylidene’- 2,3-dibenzyl 6 
e-D-#ucopyranoside 2-benzyl 54 

3-benzyl 20 

Methyl 4,6-O-benzylidene- 2,3-dibenzyl 7 
-&D-glucopyranoside 2-benzyl 50 

3-benzyl 20 

Methyl 2,3&-U-benzyl- 2,3,4-triienzyl 18 
+D#ucopyranoside 2,3,6-tribenzyl 68 

85- 86 -32 527 
131-132 
187-188 

118-120 
124-125 
184-185 

53- 54 
Syrup 

+35 5 
+78 5,6 

-38 8 
-27 8 
-48 8 

+22.5 9 
f-11 10 

al00 MHZ spectra were in ageement with the postulated structures. bin chloroform. 

yields of monobenzyl ethers ranged from 70 to 86%; only small proportions of dibenzyl 
ethers were produced. Although product analysis at several levels of substitution is required 
in order to evaluate relative reaction rate constants1*3, the results point to a higher 
reactivity at the 2-position relative to that at the 3-position, probably because of the 
higher acidity’ of OH-2, as well as to steric control in the preferential benzylation at the 
primary position in the 4,6-diol. 

The following represents a typical preparation (see Ref. 4 for general methods). 
Methyl 4,6-U-benzylidene-cr-D-glucopyranoside (1.00 g, 3.5 mmol), tetrabutylammonium 
hydrogen sulfate (0.24 g, 0.7 mmol), and benzyl bromide (0.72 ml, 6.0 mmol) were 
dissolved in dichloromethane (60 ml). Aqueous sodium hydroxide (5 rnJ of a 5% solution) 
was added and the mixture boiled under reflux for 48 h. The reaction was monitored by 
t.1.c. The mixture was cooled and the two layers were separated. The dichloromethane 
layer was shaken with water, dried (Naz SOa), and concentrated. Column chromatography 
of the residue on silica gel yielded the products listed in Table I. 

Only negligible amounts of products were obtained in the absence of tetrabutyl- 
ammonium hydrogen sulfate. 
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