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Synthesis of a linear, hexahexosyl unit of a high-mannose type of glycan chain
of a glycoprotein®
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In 1978, luet al.?, and, in 1979, Liu eral® proposed the structure of the high-
mannose type glycan 1.In 1980, Ugalde ef al.* assigned the stereochemistry of the tri-
glucopyranosyl part of 1 as aGle(1-2)aGle(1—=3)aGle(1—-3) from inhibition experiments
with glucosidases. In order to provide synthetic support for the proposed structure 1, we
have studied an approach to a total synthesis of 1 with regio- and stereo-chemical control.
According to retrosynthetic considerations, structure 1 was divided into three parts, name-
ly, 2. 3, and 4. Because synthetic routes to the structural equivalents of 2 (ref. S)and 3
(ref. 6) had already been established, we describe here a synthesis of the linear hexa-
saccharide 4. Retrosynthetic considerations indicated that the target structure 4 mught be
reconstructed from the disaccharide synthons 6, 7. and 8, As the synthetic equivalents 9
(ref. 7) and 10 (ref. 8), corresponding to 6 and 7, are already available, we first describe the
synthesis of 18, which corresponds to the synthon 8.

A mixture of allyl 3-O-allyl-a- and -B-D-glucopyranoside (11). readily obtainable
from 3-G-allyl-1.2:5 6-di-Q-isopropylidene-a-D -glucofuranose, wus benzylated, Lo give 12,
and deallylation of 12 with PdCl; in ag. AcOH—-AcONa (ref. V) afforded a 61% yield of
the tribenzyl ether 13, tely, +29.3%%%* 459 mixture of the e and f§ anomer in the ratio of
1:1. Acetylation of 13, to give 14 (Ry 0.38 in 10:1 toluene—THF), and treatment of 14
with HCl in CI(CH),Cl gave a 70% yield of 18, R 0.50 1n 10: | toluene—THF.

Glycosidation of 16 (ref. 10) with 15 in the presence of AgOSO,CF ;—powdered
molecular sieves 4A in C{CH;),Cl at -5° afforded a 72% yield of a nuxture of 17 and 19
in the ratio of 3:1:for 17, §(CDCl3): 98.7 (C-1b, Yy 170.9 Hz), 96.4 (C-1u, Yy
168.5 Hz); for 19,86 (CDCl3): 100.5 (C-1b, ey 153.8 Hz), 97.0(C-1a, Yy 167.2 Hz).
In the presence of Hg(CN), - -HgBr,, however, glycosidation of 16 (ref. 10) with 15 in
CI(CH,),C1 gave a 79% yield of the & anomer 17, {a]py +62.8%. Deacetylation of 17 af-

*Synthetic Studies on Cell-surface Glycans, Part XXVI. Ior Part XXV, see ref. 1.
**To whom enquirics should be addressed.
***Values of [«] )y were measured for CHCI, solutions at 25°, unless noted otherwise. Compounds with
[a] p recorded gave satisfactory data for elemental analyses.
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forded 18, [a]lp +56.8°, Ry 0.73 in 3:1 toluene—THF, which was glycosylated with the
kojibiosyl donor® 10, [a]p +219.5°, m.p. 136—138° (Et;0), in the presence of
AgOS0,CF; —powdered molecular sieves 4A in CI(CH, ),Cl, to give a 59% yield of the pro-
tected tetrasaccharide 20, [a]p +104.4°,RF 0.50in 3:1 toluene—THF; 3¢ (CDCl3): 98.6
(C-1b, Yy 167.2 He), 96.2 (C-1a, Jey 169.7 Hz), 95.1 (C-1d, "Joy 174.6 Hz), and 94.8
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(C-lc. Yoy 175.8 Hz). Debenzylation of 20 by catalytic, hydrogen transfer'! with 10%
Pd—C, HCO;H, and MeOH for 1 h at 20° gave 21, and acetylation of 21 afforded a 79%
yield of the peracetylated tetrasaccharide 22, [a]p +11 1.5°. Deacetylation of 21 with
NaOMe ~MeOH gave the tree tetrasaccharide 23: [alp +37.5° (H,0), R 0.88in 1:8:1
AcOH--MeOH—-H,0;8y (400 11z, D,0): 5.169 (H-1aa, J 1.71 Hz), 4.928 (H-1a8, singlet),
5.199 (H-1d, J 3.7 Hz), 5.270 (H-1b8, J 4.4 Hz), 5.281 (H-1ba, J 4.6 Hz), and 5.547 (H-1c,
J 3.4 Hz). Treatment of 22 with HBr -AcOH in Cli,Cl; gave tetrasaccharide donor 24, Rg
0.40 in 3:2 toluene—THF. § ;; 6.31 (H-1a, singlet), which corresponds to the synthon 5.
The reaction of 24 with the mannobiosyl acceptor 9 in the presence of AgOSQ,CF;—
powdered molecular sieves 4A in CI{CH,),Cl for 5 h at 20° afforded a 56% yield of the
protected hexasaccharide 25, [a]p +75.0°, Rg 0.30 in 5:1 toluene—THF, which was sub-
jected to debenzylation (10% Pd -C, HCO,H, McOIl) and deacetylation (NaOMe ~MeOH),
lo give the target, linear hexasaccharide 4: [a]p, +104.8° (H,0), Rp 046in 1:8:1 AcOH-
MeOH-H,0:6y (400 MHz, D,0): 5.543 (H-1e, d,J 3.7 Hz), 5.385 (H-1a,5), 5.311 (H-1b,
s}, 5.283 (H-1d, d, J 3.9 Hz), 5.197 (H-1f, d, J 3.7 Hz), and 5.049 (H-1¢c, d,J 1.6 Hz).

In conclusion, a stereoselective synthesis of the linear hexasaccharide 4 was
achicved by using the three disaccharide synthons 9, 10, and 18.
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