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Note 

Partial benzylation of methyl 4,6-O-benzylidene-a-o-mannopyrannopvranoside 

Partially henzylated monosaccharides are widely used as intermediates for 
stepwise synthesis of oligosaccharides. In a previous paper’, partial henzylation of 
methyl 4,6-O-benzylidene-a- and -P-D-glucopyranosidc was reported. This com- 
munication describes partial benzylation of methyl 4,6-O-benzylidene-a-D-man- 
nopyranoside (I) with benzyl bromide in the presence of barium oxide. 

During the past decade, two publications have appeared on the partial 
benzylation of 1. One concerned monobenzylation with benzyl bromide in N,N-di- 
methylformamide in the presence of silver oxide, reported by Rortn rl al.‘; they 
isolated methyl Z-0-benzyl-4,6-O-henzylidene-a-D-mannopyranoside (3) in 36% 
yield by crystallization from the reaction mixture, and fractional recrystallization. 
However, no decision could be made as to the order of the relative reactivity of the 
hydroxyl groups, because of the unknown ratio of 3 to methyl 3-O-benzyl-4,6-0- 
bcnzylidene-u-D-mannopyranoside (4), and a low yield of 3. 

The other study on this monohenzylation, reported by Indian chemists3, used 
henzyl bromide in dimethyl sulfoxide in the presence of sodium hydride, giving 
methyl 2,3-di-U-benzyl-4,6-O-benzylidene-~-D-mannopyranoside (2) (20% yield) 
and 4 (66% yield), with a trace of 3. The physical constants reported for the 4 ob- 
tained by them are, however, quite different from the values for the compound 
prepared4 by henzylation of methyl 4,6-O-henzylidene-2,3-O-(dibutylstannylene)- 
a-D-mannopyranoside. A reinvestigation of the foregoing partial benzylation of 1 
was clearly necessary. 

Partial henzylation of 1 with 1.2 mol. cquiv. of benzyl bromide in N,N-di- 
methylformamide in the presence of barium oxide and barium hydroxide yielded 2 
(lo%), 3 (1(5%), 4 (660/o), and 1 (80/o), as shown by quantitative t.1.c. Mono- 
benzylation of 1 by the method of Boren et al.” with benzyl bromide and silver 
oxide in N,N-dimethylformamide gave a mixture of 2 (10’S), 3 (55%), 4 (19%), 

and 1 (16%), as detected by t.1.c. When 1 was treated with 0.84 mol. equiv. of hen- 
zyl bromide in dimethyl sulfoxide in the presence of sodium hydride, as described3, 

the reaction mixture was found to consist of 2 (6S%), 3 (16%), 4 (7%). and 1 
(12%) by t.1.c. analysis. 
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The molar ratios of the reaction products suggest that. in benz>latlon in the 
presence of barium oxide. OH-3 is more reactive than OM-2. Under the hamr cw- 
ditions, it was shown’ that the reactivity of the hydroxyi poups i\ 011-Z > 011-3 

for methyl J.h-O-benzylidene-u-o-glucopyranoside. and OH-3 3 051-Z for the /Y 
anomer. From the foregkng lindings, it terns that the ~xs-OR suhstituent activates 

the adjacent equatorial hydroxyl group in hcnrylatlon in thr lxewnce of barium 
oxide. The order of the reactivity of the hydruxvt groups in henzylation in the pre- 

sence of silver ox& 1s OH-2 >OH-3. 
The order nf the reactivity of the hydroxyl groups in henqlatlun in the pre- 

sence of sodium hydride may hc OH-2 > OH-3. H rnvrver. the quite high yield 01 
the dibenzyl ether 2 wgges~s that the benzylation occurs “cry rapidly. and that thi\ 
method is not suitable for achieving a sclectwe reaction. The re\ ewe ~>rtier in brn- 

zylation in the pre+.ence of sodium hydride was found by the Sri\astavas 7 They in- 
dicated that the 3-henzyl cthcr migrates faster than the 7-benzyl ether in t.1.c.. and 
the physical constants they reported tar the 3-hcnzyl cthcr ale vcr-y similar- to thosr 
previously given’ for the 7-hcnzyt ctber; in contrast. W~C found that the ?-bcnql 
ether moves faster than the 3.benzyl ether in t.t .c.. and the physical CC~GXII~ for 
the 3-benzyl ether are quite different from those described by Mashed” for the Z- 
bcnzyl ether. It is therefore obvious that the discrepancy as regards the order <,I 
reactivity is actually attributable to wrong assignments 01’3 and 4. 

EXPERIMENTAI 
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3 Ph), 5.58 (s, 1 H, PhCII), 4.75 and 4.68 (2 s, 5 H. 2 PhCHz, H-l), and 3.28 (s, 
3 H, OCH,). 

Anal. Calc. for C&Hx,O,: C, 72.71; H, 6.54. Found: C, 72.60; H, 6.56. 
Methyl 2-0-benzyl-4,6-O-henzylidene-n-D-mannopyranoxidc (3) crystallized 

from ethanol, m.p. 4&46”, [a]$ +2.9” (c 1.0, chloroform): R,O.bh (9: I benzene- 
acetone or 3:2 hexane-ethyl acetate); lit.* m.p. 42-44”, [u], +2” (c 1.0, chloro- 
form); p.m.r. (in CDCI,): 6 7.37 ( m, 10 H, 2 Ph), 5.55 (s, 1 H, PhCH), 4.70 (s, 3 
H, PhCHz, H-l), 3.33 (s. 3 H, 0CH3), and 2.55 (broads, 1 H, OH). 

Treatment of 3 with benzoyl chloride gave methyl 3-O-benzoyl-2-O-benzyl- 
4,6-O-benzylidene-a-D-mannopyrannopyranosidc as a syrup; [a]:” -42.1” (c 1.7, chloro- 
form); p.m.r. (in CDC13): S 5.60 (s, 1 H, PhCiY), 5.53 (q, 1 H, Jr*,? 2, .T3,4 10 Hz, 
H-3), 4.73 (s, 1 H, J1,2 2 Hz, H-l), 4.58 (s, 2 H, PhCH*), and 3.40 (s, 3 H, OCH?). 

Methyl 3-O-benzyl-4,6-0-benzylidene-a-u-mannopyranoside (4) was ob- 
taincd as a syrup; [a]g +38.8” (c 1.8, ethanol); R, 0.44 (9: 1 benzene-acetone), 
0.42 (3:2 hexane-ethyl acetate); lit.4 [my]: +38.3” (c 1, ethanol), lit.h [a]o +38” 
(ethanol); p.m.r. (in CDCI,): 67.5-7.2 (m, 10 H, 2 Ph), 4.38 (s, 1 H, PhCII), 5.& 
4.6 (broad d, 3 H, PhCH,, H-l), 3.36 (s, 3 H, 0CH3), and 2.83 (broad s, 1 H, 
OH). The p.m.r. spectrum (CDCl,) (lit.4) showed 6 7.5-7.25 (Ph), 4.86 and 4.70 
(q. 2 H, PhCHz), and 3.37 (s, 3 H, 0CH3). 

Benzoylation of 4 afforded methyl 2-0-benzoyl-3-0-benzyl-4.6-O-ben- 
zylidene-cu-o-mannopyranoside as a syrup; [cl]? -51.6” (c 1.3, chloroform); lit.4 
[a]g -52.9” (c 1, chloroform); p.m.r. (in CDC13): 6 5.63 (s, 1 H, PhCH), 5.57 (q, 
1 H, J,,z 2, & 3.5 Hz, H-2), 4.80 (d, 1 H, H-l), 4.70 (s, 2 H, PhCH,), and 3.35 
(s, 3 H, OCH,). The p.m.r. spectrum (CDCI,) (lit.4) showed S 5.59 (dd, 1 H, J,,* 
1.5, & 3.4 Hz, H-2), and 4.82 (d, 1 H, H-l). 
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