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ABSTRACT 

Condensation of 3,4:5,6-di-0-isopropylidene-D-mannose dimethyl acetal 
with 2-methyl-(3,4,6-tri-0-acetyl-1 ,kiideoxy-x-D-glucopyrano)-[2’, 1’:4,5]-2-oxazoline 
in the presence of a catalytic amount of p-toluenesulfonic acid afforded crystalline 
2- O-(2-acetamido-3,4,6-t+ O-acetyl-2-deoxy+D-glucopyranosyl) -3,4:5,6-di- O-iso- 
propylidene-D-mannose dimethyl acetal(3) in 25% yield. Catalytic deacetylation of 3 
with sodium methoxide, followed by hydrolysis with dilute sulfuric acid, gave 
2-0-(2-acetamido-2-deoxy-a-D-glucopyranosyl)-D-mannose (4). Treatment of 3 with 
boiling OS% methanolic hydrogen chloride under reflux gave methyl 2-O-(2- 
acetanlido-2-deoxy-P-D-glucopyranosyl)sl-D-mannopyranoside (5) and methyl 2-O- 
(2-acetamido-2-deoxy-B_D-glucopyranosyl)-cr-D-mannofuranoside (6). The inhibitory 
activities of 4, 5, and 6 against the hemagglutinating and mitogenic activities of LetIs 
cdinaris and Pisurn sativrun lectins and concanavalin A were assayed. From the 
results of these hapten inhibition studies, subtle differences of specificity between 
these D-mannose-specific lectins were confirmed. 

*Dedicated to Professor Michael Heidelberger in honor of his 87th birthday. 
TAmino Sugars XCIIL This is publication No. 654 of the Robert W. Lovett Memorial Group for the 
Study of Diseases Causing Deformities, Harvard Medical School and Massachusetts General 
Hospital. This investigation was supported by research grants (to T.O.) from the Mmistry of Educa- 
tion of Japan (No. 887017) and from the Japan Society for the Promotion of Science (the Japan- 
U. S. Cooperative Science Program 5R050), and by research grants (to R. W. J.) from the National 
Institute of Arthritis, Metabolism, and Digestive Diseases (AM-03564) and the National Science 
Foundation (the Japan-U. S. Cooperative Science Program GF-39782). 
~To whom inquiries should be sent. 











116 R. KAIFLJ, T. OSAWA, R. W. JEANLQZ 

pH of the solution to 4. The solution was heated for 5 h at 120”, and then evaporated 
under diminished pressure. The residue was dissolved in chloroform (21 ml), 
successively washed with cold, saturated sodium hydrogencarbonate solution and 
water, dried (sodium sulfate), and evaporated to give a residue that was dried in vacua 
overnight. The brown syrup obtained was chromatographed on a column of silica gel 
with 97:3 (v/v) chloroform-ethanol; the fractions having R, 0.14 in t.1.c. in ethyl 
acetate were combined and evaporated to a syrupy residue. This residue was rechro- 
matographed on a column of silica gel with 2:l (v/v) chloroform-ether, to give 3.4 g 
(25%) of pure 3, which crystallized; it was recrystallized from ether-hexane to give 
needles containing one molecule of water of crystallization per molecule, m-p. 113- 
115”, [a]F -20” (c 0.5, chloroform); n.m.r. data (100 MHz, chloroform-d): z 4.39 
(one-proton doublet, J 7.5 Hz, NH), 5.19 (one-proton doubIet, JrV2 8.5 Hz, H-l of 
GlcNAc), 5.45 (one-proton doublet, Jr P,2,, 3.5 Hz, H-l’ of Man), 6.50 (6 protons, 
2 OMe), -8 (12 protons, acetates), 9.60 (12-proton triplet, 2 isopropylidene). 

Anal. Calc. for C,,H,,NO,, - HzO: C, 51.45; H, 7.25; N, 2.14. Found: C, 51.78; 
H, 6.99; N, 1.97. 

2-0-(2-Aceta~ni~o-2-~eoxy-~-D-gZz~copyra~zo~yZ)-D-~~an~?o~yrano~e (4). - To a 

suspension of 3 (158 mg) in dry methanol (2 ml) was added 0.1~ sodium methoxide 
(0.5 ml), and the mixture was kept for 15 h at room temperature. After the addition 
of 0_05hf sulfuric acid (20 ml), the solution was heated for 90 min at SO”, the acid 
neutralized with barium carbonate, the suspension filtered, and the filtrate evaporated 
under diminished pressure. The residue was chromatographed on a column of acti- 
vated charcoal (6 g) with 2% aqueous ethanol; the fractions having R, 0.20 in t.1.c. in 
7:5:2 (v/v) 2-propanol-ethyl acetate-water were combined and evaporated. The 
residue was dissolved in a small amount of absolute ethanol, and precipitated with 
ether, to give 57 mg (54%) of pure 4 as a hygroscopic, amorphous powder showing 
[on examination by t.1.c. on silica gel with 4:5:3 (v/v) butanol-acetone-water] only one 
spot (RF 0.53), [or]P - 13 (8 min) + - 17” (at equilibrium, c 0.5, water). 

Anal. Calc. for C, SH25N0, r -2H20: C, 40.09; H, 6.97; N, 3.34. Found: C,39.80; 
H, 6.28; N, 3.42. 

MerhyZ 2-0-(2-aceta~1zi~o-2-rleox?‘-/3-D-glucop~~ranosyZ)-~-D-mannopyra~zosi~e (5) 

and mettiyZ 2-0-(2-acetami~o-2-~eo.~y-~-D-gZ~icopyra~~os~~Z)-~-D-inannof~~ra~~osi~e (6). - 

A solution of 3 (665 mg) in 0.5% methanolic hydrogen chloride (4 ml) was boiled 
under reflux for 15 min, neutralized with Dowex-I (OH-) ion-exchange resin, and 
evaporated. The residue was chromatographed on a column of activated charcoal 
with water (500 ml), and then with 2% aqueous ethanol. The effluents from 600- 
1,200 ml, from 1,200-1,400 ml, and from 1,400-2,200 ml, respectively, gave 52 mg 
(13%) of 5, 30 mg (7%) of 4, and 180 mg (44%) of 6. 

Compound 5 was dissolved in a small amount of ethanol, and precipitated with 
absolute ether, to afford a hygroscopic, amorphous powder showing [on examination 
by t.1.c. on silica gel with 7:5:2 (v/v) propanol-ethyl acetate-water] only one spot 
(R, O-37), [oi)$O - 11” (c 0.80, water); i.r. data: vE:i 1645 (Amide I), 1550 (Amide II), 
and 815 cm- i (Type 2a). 
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Anal. Calc. for C1 5HZ.7N0, 1 -2H20: C, 41.57; H, 7.21; N, 3.23. Found: 
C, 41.23; H, 7.71; N, 3.30. 

Compound 6 was crystallized and recrystallized from ethanol-ether to give 
needles, m.p. 234-235”, [r];’ +29” (c 0.9, water); i.r. data: ~2:: 1655 (Amide I), 1550 
(Amide II), 885 (Type B), and 783 cm- ’ (Type D); t.1.c. in 7:5:2 (v/v) propanol-cthyl 
acetate-water: R, 0.27. 

Anal. Calc. for C, jHz ,NO, 1 -0.5H,O: C, 44.33; HS 6.95; N, 3.45. Found: 

C, 43.97; H, 6.85; N, 3.48. 
Samples of 5 and 6 (6 mg each) were separately dissolved in sodium meta- 

periodate (5 ml), the solutions were incubated in the dark for 20 h at 25”, and the 
consumption of periodate was measured by the spectrophotometric method of 
Aspinall and Ferrier ’ 4. Both 5 and 6 were found to consume 2 moles of periodate 
per mole. The formaldehyde produced on periodate oxidation of 5 and 6 was 
determined by the chromotropic acid method of O’Dea and Gibbons”: compound 6 
released 0.9 mole of formaldehyde per mole, whereas no formaldehyde was released 
from 5. 
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