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Sunnx%ry: The regular polysaccharide6(f-3)-L-rhamuan (DP ca. 30) was obtei- 

ned by polycondensation of 4-O-acetyl-3-O-trityl-1,2-0-e=cyanoethylidene-L- 

rhamnopyranose catalyzed with triphenylmethylium perchlorate. 

Glycosylation of O-trityl ether8 by I,%C-Cy8nOethylideI'B derivatives of 

sugars' results in formation of 1,2-trans-glycosidic linkage practically with 

absolute stereospecificity2. Polycondensation process based on this reaction 

revealed for the first time a general Bynthetical route to polysaccharides of 

regular structure3S4. 

Bere we describe the synthesis of&-(l-r3)-L-rhamnan, which demonstrates the 

application of the method for the synthesis of polysaccharides when a Becon- 

dary hydroxyl group is involved in formation of interglycoeidic linkage. 
The etarting monomer (I) for polycondensation was prepared as follows. 

Dsacetylation of 3,4-di-O-acetyl.-l,2-O-~cyanoethyylidene-~-L-rhamnoee5 (II) 

0.005 M CH30Na/CH30H, 32 ml in 16 ml CHC13, 30 min, room temp.16 gave rise 

to the free ketal (III) In 98% yield, mrpI 117-118O (ether),[al]D-12,10 

cc 2.0, CHC131; PM&spectrum (CD300,6ppm): 5.44 (d, J,,2 2 HZ, IH, Hl), 

4.45 (dd, ID, H2), 3.79 (m, lH, H3), 3.32 (m, 2B, H4, H5), 1.83 (8, 3H, C-CH$, 
1.26 (d, J5 6 6 He, 3H, C-CH3 of rhamnose). 

III WA treated with triphenylmethylium perchlorate (1 mol.1 in the pre- 
8ence of collidine in C!H2C12 (lb, roam temp.). Tritylation of equatorial. C3 
hydroxyl group proceeds practically selectively with formation of monotrityl 

derivative (IV); 84%, m.p. 157-158O (ether - light petroleum) &&],+35.6O (c 

3093 



2.0, CHC13); WW-spectrum (CC14, 6", ppm): 7.2-7.6 (15E, aromatic), 4.88 (d, 
J,,2 2 Hz, lH, Al), 3.8 cm, lH, H2), 3.6 (m, 2H, H3, H41, 2,93 (m, IH, H5), 
1.89 (8, 3H, C=CH3), 1.14 (d, J5 6 6 He, 3H, C-CH3 of rhamnoee), 

Methylation of IV with subs&e& standard treatment resulted in forma- 
tion 1,2,3,5-tetra-0-acetyl-4-O-methyl-rhamnitol as a single product proving 

unambiguously the position of trityl subetituent in IV, Standard acetylation 

of IV (acetic enhydride in pyridine, 12h, room temp,) gave rise to the monc- 
mer I, 90%, m.p. 

~CCI~' s , ppm); 

178-179O (CH30H),[t%& t19.8O (c 2.0, CHC13); lXR-spectrum 

7.2-7.6 (15H, aromatic), 5.09 (t, 53 5 9 Hz, lH, B4), 4.85 
Id, J,,2 2 Ha, lH, HI), 3.75 (m, 2H, H2, H3), 3.09 (x&H, H51, 1.94 (8, 
3W, OAc), 1.7 (a, 3H, C-CH3),"1.08 (d, J5 6 6 Hz, 3H, C-CH3 of rhamnose). 

, 

The polycondensation Of I via8 performed as described et~lier~~~. Solu- 

tion of I (1 nrmol> in CH2C12 (5 ml) was trested with triphenylmethylium 
perchlorate (0.1 mm011 at room temperature for 60 hours using vacuum techni- 

Increaeing of the reaction time upin 1Ph does not change the yield and mole- 
cular weight of the polymer formed, After 60 h CH30H and pyridine were added 
to the reaction mixture to atop the polymerization process. The solution was 
evaporated, the reeiklue was washed with hexane to remove TrCN and treated 
with 1 M CH301?a in C$OH at room temperature monitoring the deacetylation 
by IR-spectroscopy ('9750 cm-'-. Only repeated treatment with 1 M Cr130Na/CH30H 

completely removed the acetyl groups, Two fraction6 of free polyaaccharide 
were obtained. Waters-insoluble fraction (70 mg) was remaved by filtration, 

column chromatography of the water-soluble fraction on BiogeI P-10 (80 x 1.3 



cm, V, 29 ml, elution with 0.1 M AcON) gave rise to the high molecular 

weight fraction, 10 mg,[dJD-63.3* (c 0.76, H20). The total yield of.free 

polysaccharide was 69% (etarting on I). Both fractions had the identical 

structure and differed only by molecular weight. 

Formolyais (85% HCOOH, 100, 2h) and hydrolysis (0.13 M W2SO4, 100°, 15 h) of 

both fractions gave rise to L-rhamnose ae a single product identified by GLC 
as L-rhamnitol pentaacetate (GiX and GIL&MS). Methyl&ion of both fractions 

with subsequent standard procedure 8 gave rise to 1.5-di-O-acetyl-2,3,4-tri-O- 

methyl-rharrmitol (V) and 1,3,5-tri-O-acetyl-2,4-di-O-methyl-rhamnitol (VI) 

a8 the only products (identification by GLC and GLC-&B). These data demon- 
strate complete regiospecificity of polycondensation process and prove unam- 

biguously the structure of bothpraotione of synthetic polysaccharide aa 

1,3-L-rhamnan. The V : VI ratio for water-soluble fraction is 1 : 16, that 

for water-insoluble fraction - 1 : 30, that gives degree of polymerization 

16 and 30, amI molecular weight of about 2500 and 4500 respectively. 
The proof of atereoapecificity of glyooeidic linkages presentfl some 

problems due to insolubility of synthesis rhamnan , although the ineolubility 

itself demonstrates a high degree of regularity of polymer (cf.']. To thia 

end the total product of polycondenaation after careful washing off the low- 

molecularweight impurities was oxidized with CM3 in Ac20/AcOH'0 at 50° 

for 1.5 and 4 houra, Products of the reaction were reduced with WaBH and 

subjected to methylation analysis according to the standard procedure 48 follo- 

wed by GLC analysis, the ratio V : VI in an 1.5- hour experiment being 1 : 15 

and that in $-hour experiment 1:16. It indicates that not more than one 

glycosidic linkage was cleaved and inoreaae of the oxidation time does not 

change the reeult. Taking into account the known lack of absolute specifici- 

ty of cXQ3 - oxidation" and possibility of glycosidic linkage acetolysis 

under condition8 used these data demonstrate practically full stereoepeci- 

ficity of the aynthetlc rhaman, containing only &(l-c3)- glycoaidic lin- 

kages. 

The 13C NMR spectrum of the permethylated rhamnan [VII) prepared by 

Hakomori methylation fs in complete agreement with this conclusion, The data 

for polyeaccharide and two reference compounda 2,3,4-tri-O-methyl-J-L-Warn- 

noside (VIII) and its&-anomer (IX) are listed in Table 1. 

Synthetic rhamnan exhibiter the only signal at 99.2 ppm in the region of 
anomeric carbon resonance and more diagnostic eignal at 68.7 ppm in the C5- 

resonance region which are characteristic for&-rhamnoaidic linkage; in the 

region near 102 ppm (C,,J-anomer) and 72 ppm (C5,SJ-anomer) no aignale are 
present, 



Table 1 

13C d8t8 of the pemthylated compounds VII - IX 

(eolution in CDCl3, TMS,~scsle) 

OCH at 

Compounds C, c2 c3 c4 "5 '6 
2 .-----W-W ----II--"--"---- 

c1 G2 c3 c4 BP 

d-(1*3)-L- 

rhamn8n 99.2 80.9 79.5* 82.4* 68.7 18 58.8 61.1 
RhapvMe 102.5 77.35 84.3 82.1 71.9 17.8 56.9 61.55 57.45 60.8 

Rhap-tMe 98.35 77.55 81.65 82.35 67.9 17.9 54.6 58.95 57.6 60.7 

* 
attribution may be reversed. 

The eyntheaie of&-(lt3)-L;-rh8rnnan presented above ie a good demonet- 

ration for possible extention and more general application of the new method 

Of aynthesis of polpsaccharides. 
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