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Note 

Hydrogenolysis of dioxolane-type benzylidene derivatives: a convenient pre- 

paration of methyl 2-O-benzyl- and 3-O-benzyl-4,6-O-benzylidene-a-D-manno- 

pyranoside 

ANDR.&LIPT~K,ILDIK~ CZI?GI%Y,JANOS HARANGI,AND P~LNANAsI 

Insritute of Biochemistry, L. Kossu~h University, H4OIO Debrecen (Hungary) 

(Received September 5th, 1978; accepted for publication, September l&h, 1978) 

Srivastava and Srivastavarp” reported that benzyiatton of methyl 4,6-O-benzyl- 
idene-a-D-mannopyranoside afforded methyl 3-O-benzyl_4,6-O-benzylrdene-r-D-mau- 
nopyranoside and that treatment of the tosylate with potassmm tcrt-butoxide gave 
methyl 3-0-benzyi-4,6-0-benzylidene-2-deoxy-a-o-eryt~zro-hex-2-enopyranoside. The 
m.p. and [a]n Value given’ for the 3-0-benzyl derivative differed signrficantly from 
those reported eatlie?“, and the selectrvity of the benzylation reaction contrasts with 
that observed with methy16, benzy17, and p-nitrophenyls 4,6-O-benzylidene+D- 
mannopyranosides. The reported rH-n.m r. data also differ from the (unpublished) 
data that we have obtained for methyl 3-O-benzyl-4,6-O-benzylidene-a-D-manno- 
pyranoside and for the 2-O-methyl analogue. We have now re-examined the reactions 
described by the Indian authors. 

Methyl ego- and etzdo-2,3 : 4,6-di-0-benzylidene-a-D-mannopyranosides (1 and 
2), first synthesised by Robertson9 and characterised by Baggett et aZ_lO, were prepared 
according to the procedure of Horton”. Hydrogen0 I y sis of the eso-isomer 1 with one 
mole of the LiAlHa-A1C13 reagent at room temperature gave methyl 3-O-benzyl-4,6- 
0-benzyhdene-a-o-mannopyranoside3-” (3), whereas, under similar conditions, the 
endo-isomer 2 gave methyl 2-0-benzyl-4,6-0-benzylidene-or-D-mannopyranoslde6 (4). 

The observed direction of the ring-cleavage of 1 and 2 agreed with earher find- 
ings for dioxolane-type benzylidene derivatives of r_-rhamno-13s16, D-arabino-l’*l’, 
D-fuco12, D-galacto-l”, and D-manno-pyranosides1311”. Our compound 3 was identical 
with the methyl 3-0-benzyl-4,6-0-benzylidene-a-D-mannopyranoside severally des- 
cribeda+, but differed from the product of the Indian author+. Also, our compound 4 
was identical with the methyl 2-O-benzyl-4,6-0-benzylidene-a-D-mannopyranoside 
characterised by Borkn et aL6. 

The structures of 3 and 4 were unequivocally established by the lH-n m-r. data 
for the respective 2- (5) and 3-acetates (6). Of the ring-proton signals for 5, only the 
signal for H-2 is shifted downfield (6 5.39), and the low J vaIues (1-3 Hz) indicate a 
gauche-gauche configuration of H-1,2,3. For 6, H-3 is deshielded (6 5.28) and the 
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JZe3 and Jss4 values (4 and 10 Hz, respectively) indicated H-2,3 to be cis and H-3,4 to be 
trans. 

Methylation17 of 3 and 4 gave chromatographically (g.1.c. and t.1.c.) homo- 
geneous, syrupy 7 and 8, respectively. The [a],, value and lH-n.m.r. data for 7 were in 
good agreement with those reported by Nashed for methyl 3-0-benzyl-4,6-O-ben- 
zylidene-2-0-methyl-cc-D-mannopyranoside, but differed from those reported by the 
Indian authorsl. The [or&-, value of 8 nearly corresponds to that reported1 for methyl 
3-0-benzyl-4,6-0-benzylidene-2-O-methyl-a-~-mannopyranoside, but the reported 
lH-n.m.r. data differed significantly from those obtained for our sample. The 13C- 
n.m.r. data also supported the structures of 3 and 7. Methylation of 3 caused shifts’* 
(-l-10.5 and -0.5 p.p.m., respectively) in the signals for C-2 and C-l. 

Tosylation of 3 gave a product (9), m-p. 124-I 26”, for which the only downfield 
shift in the lH-n.m.r. spectrum could be assigned to H-2. The physical constants [m-p. 
97-98”, [aID , A 16” (c 1, chloroform)] of 10, obtained by the tosylation of 4, were con- 
sistent with those of the compound prepared by Srivastava and Srivastava*. However, 
this compound proved to be methyl 2-O-benzyl-4,6-O-benzylidene-3-O-toluene-p- 
sulphonyl-a-o-mannopyranoside (X0), and not the 2-tosylate as reportedl. The 
structure of 10 was established by the J2.3 and J3_4 values (3.5 and 10 Hz, respectively). 

Benzylation of methyl 4,6-0-benzylidene-a-D-mannopyranoside (ll), under the 
conditions recorded by the Indian authorsl, gave (g.1.c.) a 1: 1.86 mixture of 3 and 4, 
from which the latter was isolated crystalline. The mobility of 4 in t.l.c., using the 
solvent system described by the Indian authors l, is higher than the reported value; 
therefore, the compound that they isolated was the 2-0-benzyl derivative 4 and not the 
3-0-benzyl isomer 3. 
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A solution Of 3 (3.74 g) in NJV-dimethylformamide (40 ml) and methyl iodide (2 72 g) 

was stirred for 18 h with salver oxide (2.72 g), and then diluted with chloroform (200 

ml) and filtered. The filtrate was washed with 5% aqueous KCN (2 x 50 ml) and Water 

(5 x 100 ml), dried (Na,SO,), and concentrated to give chromatographically bomo_ 

geneous, syrupy 7 (3.49 g, 90.4%), [K],, f60.5” (c 3, chloroform); IiL5 [rrjD f65.4” (C 
I-7, chloroform); cf- 1it.l [ctlD f24.6” (chloroform). 13C-N.m.r. data (CDCI,): 6 c-1 
100.2, C-2 79.6, C-3 76.6, C-4 79.3, C-5 64.3, C-6 68.9, MeO-1 54.6, MeO-2 60.1. 

Ph-CH, 73.0, and Ph-CH 10 1.6. 
Methyl 2-0-benzyl-4,6-0-be~tzylidene-3-O-~et~ly~-a-~-~~~at~nopyranoside (S), - 

Methylation of 4 (140 mg), as described for 3, gave 7 as a syrup (136 mg, 93.S%), [zlD 
f28” (c 0.9, chloroform). 

Anal. Calc. for C,,H,,O,: C, 68.38: H, 6.78. Found: C, 68.78: H, 6.56. 

Benzylation of nretfryl4,6-0-beizzyiidene-c-D-mannopyranosine- - A solution of 

methyl 4,6-0-benzylidene-s-o-mannopyranoside (0.3 g) in methyl sulphoxide (1.5 ml) 

was treated’ for 2 h with a mixture OF sodium hydride (300 mg), benzyl bromide (155 

mg), and methyl sulphoxide (1 ml) under nitrogen. G.1.c. of the product revealed three 
components with T 5.94 (3-0-benzyl isomer), 6.90 (2-0-benzyl isomer), and 10 95 mm 

(2,3-di-O-benzyl isomer). The ratio of the 3- and 2-0-benzy! isomers was 1: 1.86. 

Crystallisation of the mixture from ethanol (5 ml) gave a product (45 mg, 12 1%) 
whose m-p. was not depressed on admixture with 4, and which had the same mobllities 

as 4 in t.1.c. and g.1.c. 
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