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ABSTRACT 

(l-t4)-Linked U-L-rhamnans with d-p. 22 and 40 have been obtained by tri- 
phenylmethylium perchlorate-catalysed polycondensation of 3-O-acetyl-1,2-U-[ l- 
(exo-cyano)ethylidene]-4-O-trityl-L-rhamnopyranose and 3-0-benzoyl-1,2-O-[I-(exo- 
cyano)ethylidene]+0-trityl-r-rhamnopyranose, respectively_ 

INTRODUCTION 

Glycosylation, involving the interaction of trityl ethers with 1,2-O-cyano- 
ethylidene derivatives of sugars in the presence of triphenyimethylium perchlorate’, 
generates I.2trun.s-glycosidic linkages stereospecifically, and offers the possibility 
for the directed synthesis of polysaccharides of various types. A general method of 
synthesis of 1,2-0-cyanoethylidene derivatives of sugars’ has made accessible the 
appropriate trityl ethers of cyanoethylidene derivatives of mono- and oligo-sacchar- 
ides. The polycondensation of such monomers has been used to synthesise homo- 
and hetero-polysaccharides with a regular structure6*7, including the 0-antigenic 
polysaccharide of Salmonella newington8*9. rn aImost every reaction, a 1,2trans- 

glycosidic linkage was formed; the only exception so far was the synthesis of a (1 -+S)- 
linked a-r_-rhamnan’, when a secondary, equatorial hydroxyl group was involved in 
glycosylation. 

In extending the scope of this reaction, we now report on the synthesis of (1+4)- 
linked a-L-rhamnans. 

RESULTS AND DISCUSSION 

The monomer required for this synthesis was a derivative of 1,2-O-cyanoethyli- 
dene_PO-trityl-p-r.-rhamnose with a temporary protecting-group at O-3. In previous 
polycondensations of cyanoethylidene monomers3- ‘, the acetate group was used 
for protection. Taking into account the influence of the nature of the protecting groups 
on the extent of polymerisation of sugar monomers”, we performed the synthesis of 
(1-4)~linked a-L-rhamnans using monomers protected with acetyl and benzoyl groups. 

Compounds 1 and 2 were obtained by selective substitution’ of HO-3 in 1,2-O- 
cyanoethylidene derivatives of rhamnose. Treatment of 1,2-O-[l-(exo-cyano)ethyli- 
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into each tube, and the solutions of monomer and catalyst were mixed, left at room 

temperature for 96 h, and then worked-up as described above, to give 12 (435 mg). 

A solution of 12 (435 mg) in chloroform (6 ml) and methanol (4 ml) was stirred 
with 51 methanolic sodium methoxide (3 ml) at room temperature for 48 h and then 

concentrated to dryness, and the residue was washed with ether (5 x 10 ml). The 

product, which had no i-r. absorption for carbonyl, was washed with water (5 x 

10 ml) and acetone (3 x 10 ml), and then dried in vaczto, to yield the water-insoluble 

rhamnan 8 (IS0 mg, 82 T/,) as a white solid. The combined aqueous solution was 
treated with KU-2 (H’) resin and then IRA-410 (HCO;) resin, and concentrated 

to dryness, and the residue was dried irz ~aczco, to yield the oligosaccharide fraction 
13 (30 mg, 15 “/,), [z]b -23 o (c 1, water). 

Polycortifensation products. - (a) 2YydroZ~si.s. The polysaccharide (5 mg) or 

the oii,oosacrharide fraction (5 mg) was treated with 85% formic acid (2 ml) at 100” 
for 2 h, and the solution then concentrated. A solution of the residue in &I HCl (2 ml) 
was heated at 100” for 12 h and then concentrated, and water (3 x 5 ml) was distilled 

from the residue which was treated with sodium borohydride (20 mg) in water (2 ml) 
at room temperature for 12 h. The solution was deionised with KU-2 (Hi) resin, 

which was then collected and washed with water (2 x 3 ml)_ The combined filtrate 

and washings were concentrated to dryness, and methanol (3 x 5 ml) was distilled 
from the residue which was then treated with 1 : 1 acetic anhydride-pyridine (2 ml) 
at room temperature for 12 h. Rhamnitol penta-acetate was identified as the single 

product by g.1.c. 
[b) Metlt_yiation atrafysis. The polysaccharide (5 mg) or the oligosaccharide 

fraction (5 mg) was methylated twice by the Hakomori method” (NaH, 20 mg; 
Me2S0, 3 ml: MeT, 1 ml). The reaction mixture was diluted with chloroform (10 ml), 
washed with water (5 x 5 ml), and concentrated. The residue was subjected, in 

sequence, to formolysis, hydrolysis, borohydride reduction, and acetylation, as 
described above, to give only the diacetate of 2,3,4-tri-O-methylrhamnitol (9) and 

the triacetate of 2,3-di-O-methylrhamnitol (10) (in the ratio 1 :22 for 7, 1 : 10 for 11, 
1 :40 for 8, 1 :7 for 13), which were identified by g.1.c. in comparison with authentic 

samples and by g.l.c.-m.s. The mass spectra of 9 and 10 contained the following, 

characteristic peaks: m/z 89, 101, 115, 117, 131, 161, and 175 (for 9), and 87, 101, 
113, 117, 129, 143, 161, and 203 (for 10) 
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