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In 1980, Misaki et al. 2 proposed for ff-D-ghican 1355-S of Leuconostoc 
~~se~te~oides B-f 355 the ramified structure I, which involves an alternating arrangement 

of(l +6>and(l + 3~ff-D-glu~opyranosyl linkages. 
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As part of a project on the synthesis of branched D-glucans of biological interest, 

we describe here a stereoselective synthesis of D-glucoheptaose 2, the repeating unit of 1. 

The key intermediates for the convergent synthesis of 2 were designed to be the partially 

protected D-ghCOtriOSe 3 as the D-ghrcosyl acceptor, and the specifically protected, D- 

glucobiosyl chloride 4 as the a-D-glucosyl donor. 

Synthesis of 4 was achieved as follows, starting from ally1 o-D-glucopyranoside3 ; 

benzylidenation thereof with4 benzaldehyde and ZnCIZ afforded an 80% yield of the 4,6- 

benzylidene acetal 5, [aID *** +I 12.3”. ~onobenzylation of 5 by the stannylidenE method” 

gave a 74% yield of the 2-benzyl ether 6, m.p. 75-76*, [LV]D +14S.f”, along with a 9.2% 

yield of the 3-benzyl ether, m.p. 143.5-144.5”, [a]D 495.1”. Reductive cleavage of the 

benzylidene group of 6 with6 LiAlH4-AK& gave a 71% yield of the dibenzyl ether 7, m.p. 

.57-.58”, [aID +12&l”. Selective monoacetylation of 7 with AcCl-pyridine-CH&a af- 

forded an 80% yield of acetate 8, [cy.lD +107.1”. D-Glucosylation of 8 with 9 in the pre- 

*Glucan Synthesis, Part III. For Part II, see ref. 1. 
**To whom enquiries should be addressed. 

***Values of [a] D were measured for CDCl, solutions at 25”, unless noted otherwise. Compounds 
having [m] D recorded gave satisfactory data for elemental analyses. 
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sence of7 AgOSO~CF~-~e~NCO~e~ afforded a 78% yield of a mixture of 10 {[a] 

i-71.5”; SC (CDC13): 97.44 (l&.g 169.9 Hz, C-lb) and 95.06 (‘JcH 167.0 Hz, C-la) P and 
its 8 anomer (fol], 3-42.2’; 6~ ((.XX3,): 102.5 1 (‘&H I64.6 Hz, C-lb) and 95.10 (‘Jew 
168.9 Hz, C-la)), in the ratio of 5:2. ~allyiation of 10 in the presence of PdC12 in MeOH 
gave hemiacetal 11, which was transformed into chloride 4 in 88% yield by treatment8 with 
SO~l~-~CO~e~. 
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For the synthesis of the D-glycosyl acceptor 3, a highly stereoselective introduc- 
tion’ of two a-D-ghrcopyranosyl groups, at O-3 and O-6, of 12 is required. In this respect, 
use of the D-glucopyranosyl chloride9 13 carrying a 6-0-acetyl group was expected to be ef- 
ficient”. Thus D-glucosylation of 12 with 13 in the presence of AgOSO&Fa and molec- 
ular sieves 4A iave 14 {[cu]~ t82.2’; S, (CDCI,): 97.34 (‘J& 170.9 Hz, C-lb, C-lc) and 
94.33 (‘Jcs 166.0 Hz, C-la)); and deacetylatlon of 14 with ~e~~-~eONa afforded a 41% 
yield of 3, [at]:, f87.7’; RF 0.39 in 2: 1 tolnene-~EtOAc‘ 

Finally, the highly stereoselective ~ycosylation of 3 with 4 (containing a 6-O- 
acetyl group) was performed at -20” in the presence of AgOSO,CFa and molecular sieves 
4A in CH2C12, to give the completely protected D-glucoheptaose 15, which was de- 
acetylated to give a 36% yield of 16, [aID +93.0’, RF 0.43 in 3: 1 toluene-EtOAc. 
Catalytic hydrogenolysis of 16 in the presence of 10% Pd-C in aeon-THF afforded the 
desired ~-gluc~heptaose 2, [crlD t196.0” (c 0.25, H,O);RF 0.21 in 3:3:2 iPrOH-EtOH- 
HzO;6~ (DaO): 5.334(bs,3 H,H-lc,lf,lg),4.976(bs, 3 H.H-lb,ld,le), 5.266(d,J4Hz, 
H-laa), and 4.683 (d,J 8.4 Hz, H-lap); 6~ (DsO): 99.50 (‘J& 171.9 Hz, C-lc,lf,lg), 
98.25 (~JcH 170.9 HZ, C-lb,ld,le), 96.43 (C-lap), and 92.57 (C-late). The r3C-n.m.r. data 
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for synthetic 2 were in good agreement with those of the natural D&can reported by 
Seymour and Knapp rl, thus supporting the proposed structure 1, 

In conclusion, the target molecule, namely, D-glucoheptaose (2), was synthesized 
in a stereocontrolled way by employing the D-glucobiosyl chloride 4 and the D-ghrco- 
trioside 3 as the key intermediates. 

We thank Dr. 3. Uzawa and Mrs. T. ~ij~atsu for recording and measuring the 
n.m.r. spectra, and Dr. H. Homma and his staff for the elemental analyses. We also thank 
Emeritus Scientist Professor M. Matsui for his valued encouragement, and Miss A. Sone for 
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