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Synthesis of a hexasaccharide that forms part of an alveolar glycoprotein 
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The carbohydrate portion of a glycoprotein isolated from patients with alveolar 

proteinosis is related’ to that of the normal complex (N-aCCtyl-D-laCtOSaminiC) type 

of glycoprotein2. In the former, however, two N-acetyl-I-D-lactosaminyl residues are 

linked directly to O-3 and O-6 of a branching a-D-mannopyranosyl residue, a substi- 

tution pattern not found in normal glycoproteins. We now report the synthesis 

of 2-O- {3,6-di-O-[0-P-D-galactopyranosyl-(1 +4)-2-acetamido-2-deoxy-B-D-glucopy- 

ranosyll-cc-D-mannopyranosylj-D-mannose (I), which is part of the alveolar glyco- 

protein. This hexasaccharide should be useful in studies of certain carbohydrate- 

binding proteins (lectins). 

2-0-Acetyl-3,4,6-tri-0-benzyl-D-mannopyranosyl chloride3 was condensed 

with benzyl alcohol, using silver trifluoromethanesulfonate(silver triflate)-2,4,6-tri- 

methylpyridine as promoter4q5. Benzyl 2-O-acetyl-3,4,6-tri-0-benzyl-cc-D-manno- 

pyranoside’j (2) was obtained in 80 y/o yield and was then deacetylated to give benzyl 

3,4,6-tri-0-benzyl-c-D-mannopyranoside6 (3, 88 %). 

3,6-Di-O-acetyl-2,4-di-0-benzyl-D-mannopyranosyl chloride7 was similarly 

condensed4,’ with 3 and, after chromatography on silica gel, the cc-linked disaccharide 

derivative 4 was obtained in 9 1 y/, yield. Compound 4 was deacetylated to give 5 (74 %). 

Compound 5 was condensed with 3,6-di-O-acetyl-2-deoxy-2-phthalimido-4-0- 

(2,3,4,6-tetra-O-acetyl-fi-o-galactopyranosyl)-j- b-glucopyranosyl bromide8*9 (6) 

using silver triflate-2,4,6_trimethylpyridine as promoter, conditions known to give 

fl-glycosides4~s*8*9. After chromatography on silica gel, 7 was obtained in 39 y0 yield. 

The 2-deoxy-2-phthalimido groups in 7 were exchanged for 2-acetamido-2-deoxy 

groups by treatment with hydrazine hydrate’ followed by acetic anhydride-pyridine, 

to give, after chromatography, compound 8 (73 7;). 

Finally, 8 was de-protected by 0-deacetylation followed by catalytic hydrogeno- 

lysis (Pd/C) to give, after gel filtration and freeze-drying, amorphous 1 in 78 % yield. 

Methylation analysis1 ’ of the alditol of 1 gave 2,3,4,6-tetra-O-methyl-D-galactose, 

OOOS-6215/83/$ 03.00 @ 1983 Elsevier Science Publishers B.V. 



3-deoxy-3,6-di-O-methvl-3-~Y-mctl~ylacctamido-r~-glucose, ~,~-di-O-methyl-I)-man- 

nose, and I ,3,~.~,~-penta-0-n~ethyl-l,-mannitot. The ’ H- and ‘.‘C-n.m r. spectra of 

I were in agreement with those from related natural” and hynthctic compound\“. 

EXPERIMENT,41 

Gcnc4 r?letl&s. -- These were as described eat-tier“. Elemental analysts were 

not obtained for syrupy and arnorphour products, but their purity was established 

by chromatography and n.n;.r. spectroscopy. 

BenzJ*l _?-O-ucet?~/-3. 4.6-r~i-O-hen-!,l-1-r~-/~~~~?/z(~~~,/.~//?~~s~~/~, (2 ). A mixture of 

silver triflate (3.X5 g). ?.3.h-tl-imetliylpyridine (0.85 g). benryt atcc~hot (().‘I? niL ). 

and ground molecular sieves (5 g. 3.A) in dry clichloromethane (20 mL) \va~ cooled 

to ~~~40’ under nitrogen. ‘-C)-Acetyl-2,~.(,-tr-i-~-b~~~~~l-l,-n~~~~i~i(~p~ rams> I chloride 

(5.04 g) in dry dichtoromcthane (10 mL) MS nddcd during ?O min w!th slurring. The 

mixture was atlowcd to attain room temperature (I! h) and pyridine (0.X g) ~L:I\ a&cd. 

The mixture was iiltercd and the solution mas washed uilh dilute ;I~LIC’OII~ sotl~r~m 
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thiosulfate and water. The product was purified on silica gel with toluene-ethyl 

acetate (6: l), to yield 2 as a syrup (4.2 g, 800/o), [cx]& +33’ (C 1.5, chloroform); 
lit.6 [cc]~ +38.2”; R, 0.67 (t.l.c., toluene-ethyl acetate, 4: 1); ‘3C-n.m.r. (25.05 

MHz, CDCl,): 6 20.9 (OAc), 68.7 (2 C, C- 2, PhCH,), 69.2 (C-6), 71.6 (2 C, C-5, 

PhCH,), 73.3 (PhCH,), 74.3 (C-4), 75.1 (PhCH,), 78.3 (C-3), 97.0 (C-l, lJ,_,,,., 

169 Hz)‘~, 127.51384 (aromatic), and 170.1 (C=O). 

Benzyl 3,4,6-tri-O-benqvi-a-o-mannoryranoside (3). - .4 catalytic amount of 

sodium was added to a solution of 2 (4.0 g) in dry methanol (100 mL). The mixture 

was left at room temperature overnight, neutralised with Dowex 50 (H+) resin, 

filtered, and concentrated to dryness. The product was purified on silica gel with 

toluene-ethyl acetate (4: I), to yield 3 as a syrup (3.26 g, 88 ::,), [u]::, f48” (c 0.6, 

chloroform); lit.6 [U]~ +35”: R, 0.37 (solvent as above); 13C-n.m.r. (25.05 MHz, 

CDCl,): 6 68.3 (C-2), 69.0 (2 C, C-6, PhCH,), 71.4 (C-5), 71.8 (PhCH,), 73.3 

(PhCH,), 74.4 (C-4), 75.0 (PhCH,), 80.2 (C-3),98.4 (C-l ), and 127.4-138.3 (aromatic). 

Benzyl 3,4,6-tri-O-benzyl-2-0-(3,6-di-O-acet~l-2,4-di-O-benz~l-cr-D-mannopyra- 
nosy/)-u-D-mannopyrunoside (4). - Compound 4 was prepared from 3 (1.01 g) 

analogously to 2 by using 3,6-di-O-acetyl-2,4-di-0-benzyl-D-mannopyranosyl chlor- 

ide’ (1.29 g), molecular sieves (3 g, 3A), and silver triflate (0.83 g)-2,4,6_trimethyl- 

pyridine (0.39 g) in dry toluene. The product was purified on silica gel with light 

petroleum-ethyl acetate (4: l), to yield 4 as a syrup (1.65 g, 91%), [a]::, $20” 

(c 1.4, chloroform); R, 0.71 (toluene-ethyl acetate, 3: I); 13C-n.m.r. (25.05 MHz, 

CDCl,): 6 20.7, 20.9 (OAc), 63.4 (C’-6), 69.0-80.1 (ring C, PhCH,, C-6), 98.1 

(C-l, lJc.,,,., 169 Hz)13, 99.5 (Cl-l, lJc_I,H_l 172 Hz)r3, 127.3-138.6 (aromatic), 

169.7, and 170.5 (C=O). 

Benzyl 3,4,6-tri-O-benzyl-2-O-(2,4-di-~-ben~~l-cc-D-mannop~ranos~~l)-cc-D-man- 
nopyranoside (5). - Compound 4 was deacetylated as described for 2 and the product 

was purified on silica gel with toluene-ethyl acetate (6 : I), to yield 5 as a syrup (0.98 g, 

74%)> [G, +32” (c 1, chloroform); R, 0.37 (toluene-ethyl acetate, 3 : 1); 13C- 

n.m.r. (25.05 MHz, CDCl,): 6 62.0 (C’-6), 69.0-80.0 (ring C, PhCH,, C-6), 98.0 

(C-l), 98.7 (C’-1), and 127.3-138.4 (aromatic). 

Benzyl 3,4,6-tri-O-benzyl-2-0-~2,4-di-O-benzy1-3,6-di-0-[3,6-di-O-acetyl-2-de- 
oxy-2-phthalimido-4-0-(2,3,4,6-tetra-O-acet~vl-~-D-galactopq’ranosyl)-~-D-glucopyra- 
nosyl]-cc-D-mannopwzno8yl}-E-D-mannopyranoside (7). - A mixture of silver triflate 

(766 mg), 2,4,6_trimethylpyridine (360 mg), compound 5 (390 mg), and ground 

molecular sieves (2 g, 3A) in dry dichloromethane (30 ml,) was cooled to -40” 

under nitrogen. Bromide 6s*9 (1.57 g) in dichloromethane (10 mL) was added drop- 

wise during 1 h with stirring. The mixture was allowed to attain room temperature, 

kept overnight, and then worked-up as described above. The product was purified on 
silica gel with toluene-ethyl acetate (3:2), to yield 7 as a syrup (398 mg, 39%), 

bl:;, +0.5” (c 0.9, chloroform); RF 0.17 (solvent as above); 13C-n.m.r. (25.05 

MHz, CDCl,): S 20.5 (OAc), 54.8, 55.1 (C-2”, C-2d), 60.‘7-80.4 (ring C, PhCH,, 

G-6a-f), 96.1 (C-la), 97.7 (C-lb), 98.3, 98.4 (C-l’, C-Id), 101.0 (C-Ff), 120.9-138.7 

(aromatic), and 167.4-170.3 (C=O). 
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