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Preliminary communication

Synthesis of §-D-(1—+2)-linked D-glucopentaose, a part of the structure of
the exocellular 3-D-glucan of Agrobacterium tumefaciens®

TOMOYA OGAWA™* und YUUKIO TAKANASHYI
The Institute vf Physical and Chemical Research, Wako-shi, Saitama, 351 (Japan)
{Received August 19th, 1983 uccepted tor publication. September 3rd. 1983)

The exocellular D -glucan formed by the crown-gall microbe Agrobacterium
tumefaciens was reported to consist principally of 8-D-(1-2)-hnked D -glucopyranosyl
residues®. Recently, '3C-n.m.r. data for the glucopentaose obtained by acid degradation
of the polysaccharide were reported by Gorin er al.* . We describe here an unambiguous
synthesis of g-p-(1=2)-glucopentaose (1), the 3C-n.m.r. spectrum of which (see Fig. 1)
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was found to be identical with that reported® , thus providing solid support for the pro-
posed (1-2)-8-D-glucan structure.
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Fig. 1. 1%C-N.m.1. spectrum of pentasaccharide 1 in 1D, 0 at 70°. |The values of 5C are expressed in
p.p.m. downward from tetramethylsilane, referenced indirectly with an internal standard of 1,4-
dioxane (6 67.40).]

*Glucan Synthesis, Part IV. For Part 111, see ref. 1.
**To whom enquiries should be addressed.
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The synthesis of 1 was achieved by a linecar, stepwise strategy, using 3 as the
starting glycosyl acceptor and 5 as the 8-D-glucopyranosyl donor. Deallylation of 2 with
PdCl; —AcONa- -aq.AcOH* gave a 70% yield of 4, E3 +54.6°%%% mp. 128.5 129.0°
(iP1, 0), which was subsequently treated with SOCl; —DMF? in CH,Cl,, to give a quan-
titative yield of 5, 6y (CDCl3): 630 (H-1, d,J 3.95 Hz). Glycosylation of 3 with § in
the presence of AgOSO,CF; and powdered molecular sieves 4A in CI(CH, ), Cl afforded
a95% yield of 6, [¢]p -3.9°, 8¢ (CDCl3): 101 4 (C-1a, Yy 161.1 Hz) and 100.3 (C-1b,
tjeq 163.6 Hz). Deacetylation of 6 in NaOMe—MeOlI to give 7 and glycosylation of 7
with 5, under the conditions just described, proceeded to give a 98% yield of 9, [a]p
-0.56°, 8¢ (CDCL,): 101.0, 100.6, and 100.1 for C-1pp ¢, with Yoy 161 Hz. Deacetyla-
tion of 9 to give 10, [a]p +4.27°, and subsequent glycosylation of 10 with § afforded
a 75% yield of the protected D-glucotetraoside 12, [a]p -0.63°, 8¢ (CHCl3): 101.6,
101,3. 1004, and 100.1 for C-1; 5 o 4 with e 163 Hz. Deacetylation of 12 to give 13,
followed by glycosylation with 5, gave an 83% yield of 15, [a]p -3.18°, 8¢ (CDCl;):
101.6, 101.2,100.9, 100.5, and 100.1 for C-1p ¢ g Deacetylation of 15, to give a 78%
yield of 16, [a]p +9.52°% and deallylation® of 16, afforded a 67% yield of 18 as a mix-
ture of the « and 3 anomer in the ratio of 1:1.
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Scneme 2

***Values of [a] p were measured for CHCL, solutions at 25°, unless noted otherwise. Compounds
with [«] p recorded gave satisfactory data for elemental analyses.
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Finally, debenzylation I8 by catalytic hydrogen transfer® in the presence of
107 Pd Cin 10:1 MeOH--HCOOH, sfforded the target b-glucopentaose 1. The 4-D con-
figurations of the four anomeric carbon atoms introduced by the glycosy farions were
assigned by the "Cn.m.r. data for the intermediates 6.9, 12, and 15, und were further
contirmed by the 'H-nun.r. data (see Table I) for the propyl glycosides 11, 14, and 17,
which were preparced by debenyylution® of 10, £3, and 16. tespectively

TABLE 1

400-MHz, "H1-N.M.R. DATA (D, 0. AT 60 ) FOR 5-Glet1—+2)- {5-Glo(1—2) },-8-Gle-1-0Pr ¥

n -1

a h « o &
1 4.546(7.81) 4.805(7.81) 4814781
2 4.548(7.82) 4.82718.06)  4.827(8.16) 488447 %1)
3 4.544(7 .94 4.814(8.54) 4.8347.94) 4.882(7.63) 4.886(7.63)

2 The values of 64 are expressed m p.pan. downwurd tron the internal standard, sodann 22,33+
tetradeuternio-d 4-dimethyl-4-silupentanoste, The values in parentheses are Uy volues oxpressed in Moo
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