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Note 

The Koenigs-Knorr reaction of methyl 4,6-0-benzyiidene-z-D-glucopyranoside 

with 2,3,4,6-tetra-O-acetyl-z-D-galactopyranosy1 bromide 

ASDRZEJ TESIERIUSZ, BOGL--srx~vx PIEKAZSKA, Jxs RADOMSICI. AND Jxsusz ST~PI~SKI 

Deparanent of Chendry, Unirusity of ltlarsaw, IVarxxw (Poiami) 

(Received November 20th, 1981; accepted for publication, March Znd, 1951) 

The reaction’ between methyl 4,6-0-benzylidene-%-D-glucopyranoside (1) and 

2,3,4,6-tetra-0-acetyl-r-D-glucopyranosyl bromide (2) in the presence of silver 
carbonate yielded derivatives of disaccharide methyl glycosides containing (1+2)-(x, 

(I-2)-8, (I-+3)-8, and (1-+6)-p linkages, and trisaccharide methyl glycosides con- 

taining (1-2)~/3,(1+3)-p and (1+2)-&(1-+6)-p linkages. 
We now report on the condensation, under the Koenigs-Knor?*3 conditions, 

behveen 1 and 2,3,4,6-tetra-0-ace@-r-D-gaIactopyranosy1 bromide (3), using silver 

carbonate, Drierite, and l.2-dichloroethane. From the product mixture, 24% of 
crystalline methyl 4,6-O-benzylidene-2-O-(2,3,4,6-tetra-O-ace~l-~-~-galactopyrano- 

syl)-cr-D-ghrcopyranoside (4) was isolated. The remaining products were debenzylide- 

nated and deacetyIated, and then fractionated on Dowex I-X8 (HO-) resin. Nine 

fractions were obtained, and each was subjected to ‘3C-n.m.r. spectroscopy (TabIe I) 

and mzthyIation anaIysis by the modified Hakomori methodA. The resuhing, partIy 
meth$ated aIdito1 acetates were anaIysed by g.I.c.-m.s. Thus, the position and 

configuration of each linkage were established. 

The condensation of 1 and 3 gave two disaccharide derivatives (5 and 8) 
containing (1+2)-a and (I +3)-g linkages, respectively, and trisaccharide derivatives 

(10, x2, and6) containing (l-+2)-&(1-+3)+, (l-+3)-&(1-,6)-~, and (1+2)-x,(1+3)$ 
Iinkages, respectively. A trisaccharide derivative analogous to 10 was isolated after 
condensation’ of 1 and 2. Takeo6 condensed methy 4,6-0-benzyiidene-/3-D-gIuco- 

pyranoside with 2 ad obtained a trisaccharide derivative analogous to 12. The hi- 

saccharide derivative 6 has not been isolated hitherto. 

Comparison of the results obtained for the condensations of 1 and 3, and 
1 and 2, shows that the configuration at C-4 in the glycosyl bromide affects the 

proportions of the major disaccharide products. Thus, the condensation of 1 and 3 
gave mainly (63.4% combined yield) 1 [(1+2)-p] and 11 [(l-s3)-jTj in the ratio 

5 :4, whereas the condensation of 1 and 2 gave mainly (73.6% combined yield) 

products with (1+2)-p and (l-+3)-/? linkages in the ratio 5:2. 
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TABLE I 

‘3C-N.hl.R. CHLhlICAL SHIFTS (p.p.m.) FOR SOME ~mw_ oLIG~~xCCH~RUXS rs (CD&SO 

Compound C-I c-2 c-3 c-4 c-s C-6 C-l' C-2' C-3' C-4' C-5' C-6' OMe 
C-l" C--r C-3" Cd" C-5" C-6" 

7 
11 
10 

12 

9 
5 
8 
6 

98.8 81.7 72.8 69.6 71.7 60.5 105.6 70.7 72.2 68.0 75.0 60.4 54.2 
9S.9 70.3 84.9 68.3" 72.2b 60.4 104.4 70.8 72.3" 68.25 75.2 60.4 54.1 
95.7 78.4 82.7 68.6 72.1 60.4 104.4 70.8 33.3 68.2 75.1 60.4 54.1 

103.6 71.0 73.3 68.2 75.3 60.4 
98.9 70.5 84.X 68.0 70.5 68.0 104.5 70.9 73.2 6S.0 74.9 60.2 54.3 

103.8 70.9 73.2 68.0 75.4 60.2 
99.0 70.3 73.3 67.9 75.2 60.2 

96.5 76.2 72.4 69.9 71.5“ 60.3 96.5 68.7 69.2 68.3 70.9" 60.7 54.3 
99.P 70.1 82.5 6S.7b 72.1 60.4 99.4= 69.4= 69.F 6S.gb 71.1 60.4 54.4 
95.7 72.9 SO.6 68.4 72.1 60.3 95.7 68.8 68.8 68.4 70.9 60.2 54.3 

103.3 70.7 72.9 68.4 75.4 60.2 

u-CAssignments which may be reversed. 

OR’ 

5 R’ = Cl-O-Golp , R' = R3 = H 

6 6 = C(-o-Galp ,R" = ~-D-Gotp,R3 = l-i 

7 R= = P-o-Golp , R' = Rx = H 

8 d = R' = X,R* = a_~-Gd,, 

lo R' = R* = #M-Galp.R3 = H 

11 R' = R3 = ",R* = p-D-Galp 

12 R' = H,R' = R'= p-~eGc,lp 

EXPERIMENTAL 

The general methods used are described elsewhere’. 
Condensation of metlzy,l4,6-O-benzyiidene-a-D-ghcopyranoside (1) with 2,3,4,6- 

terra-O-acetyk-D-ga!actopyranosy~ bromide (3) - The reaction was carried out as 

described previously’. Compound 1 (6.7 g) was dissolved in anhydrous dichloro- 

ethane (200 mL). Dry silver carbonate (21 g) and Drier&e (36 g) were added, and the 

mixture was stirred for 2 h at room temperature in the dark with exclusion of moisture. 
Iodine (2.5 g) and 3 (32.6 g, 3.3 mol. equiv.) were added, and stirring was continued 

for 48 h at room temperature. The reaction mixture was filtered through Celite, and 

the inorganic solids were washed with chloroform. The combined filtrate and washings 

were evaporated to give a syrup, which was extracted with boiling water (3 x 300 
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Acetolysi? of 11 gave 1,2,4,6-tetra-O-acetyI-3-0-(2,3,4,6-tetra-O-ace~l-~-D- 
galactopyranosyl)-D-glucopyranose (13), [z];” + 29’ (c 0.7, chloroform). 

Atzal. CaIc. for CzsH,,0r9: C, 49.55; H, 5.66. Found: C, 49.60; H, 5.82. 
Deacetylation of 13 with methanolic sodium methoxide gave 3-O-j?-D-galacto- 

pyranosyl-D-glucose (14), m-p. 204-205 O, [x32- +S5-+i-4s” (c 1, water); lit_* 
m.p. 205-206”, [x]n ;76.7-+ +41.2” (water). 

Fractions 492-570 contained methyl 3,6-di-O-/I-D-galactopyranosyl-x-D-gluco- 

pyranoside (12; 510 mg, 4.1x), m-p. W&246”, [z]? -I- 60” (c 2, water). Acetylation 
gave the deca-acetate, [z]:’ i-34” (c 1.35, chloroform). 

Anal. Calc. for C39H5-L036: C, 49S9; H, 5.SI. Found: C, 49.75; H, 5.67. 
Acid hydrolysis of 12 yielded D-glucose and D-&ICtOStZ in the ratio I:2 
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