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Reoently we reported' a new method of 1.2~tmmt-glycoqletion by condenaa- 

tion of oyolic pyruvoaitrile ketol I2 with trityl ethers, catalyzed by trlphe- 

nyloarbonium ealte. TbU approach aould be used for a new eyntheele of polyeac- 

cgaridee by polyuondeaeetion of a mao- or oligorraoah8rlde derivative contaln- 

ing pyruvonitrile ketsl end trityl groupe in the 88me moleoule. Here we deecrlbe 

the eynthesie of the eimpleet monomer of thie type snd It6 polyoondeneation 

into a regular polyaacoharide, a p-le6-D-gluten. 
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Deeoetylation of ketal I with Et$ in 8b8. MeOH gave rise to trio1 II, W&LICI 

ipliaoetder III ~88 obtained 8fter treatment of I with HeON in 8b8. MeOH, 8e 

deeoribed earlier by Helferich and Bettin3. After tritylation ( TrCl, c+i5N, 

5' ) 8nd eubeequent 8oetYletion ( Ao20, C5H5N, 5' 1 II WIH converted i&o 
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trityl ether IV, mepI 130-1X0, 

respond to the structure shown. 
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[oC]D+33'(CHC13). PMR and analytical data cor- 

Polycondeneation of IV in CH2C12 Wing 0.2 mole of triphenylcarbonium per- 

chlorate4 as a catalyst at room temperature for 16 h was performed In a eealed 

tube with careful protection from nucleophilic impurities (cf.'). The reaction 

mixture was treated with abe. MeOH for detritylation' and with MeONa in abe. 

YeOH for deacetylation, and the reaction products were reduced with NaBH4. 

Subeequent fractxonation of the produotr 811 B~ogel P-4 ana P-10 celumns led 

to ieolation of synthetic glucan S-5 (V) with a yield of 10% (for synthetic 

glucane S-l to S-4 eee5'7 ). The etructure of glucan S-5 ha@ been determined a8 

folloue. 

Acid hydrolyeie (3 N H2S04, loo', 4 h) gave D-glucose ae the only product 

in quautitatlve yield as revealed by analyeie ulth glucose oxldaee. Hakomori 

methylation' followed by formolyeie (92% BCOOH, loo', 2 h), hydrol~els (1 N 

H2S04, 100'. 6 h), 1y&BH4 reduction and acetylation gave rice to acetates of 

2,3,4,6-tetra-O-methyl-D-gluoitol end 2,3,4-tri-O-methyl-D-gluoltol in a ratio 

of lr14, aa revealed by GLC (SE-P) and GLC-MS data. Ieomeric tri-O-methyl-D- 

glucitole were not found. Henoe, the polyeaocharide contained only D-glucopy- 

ranoee reeidues linked by 1+6-glyooeidic bonds; the number-average degree of 

polymerieation was about 15. 

3,4-DI-O-methyl-D-gluoitol tetraacetate was aleo detected in the mixture 

of partially methylated glucitol derivative6 , it8 content being ca. 40% rela- 

tive to that of 2,3r4r6-tetra-O-metbyl-D-glucltol diacetate. This derivative 

arisea by methylatidn of a nitrile telminue of the polymer chain, modified 

under oondltlona of the polyoondeneation. 

The optical rotation of ghaoatI S-5 (coc],-24' (H20)) le in aocordanee with 

a value estimated by extrapolation of the reported data on the optical rotation 

of gentlodextrineg to a polymer with mn 15. Thus, the polyoondenaation of 

monomer IV prooeeds atoreo- and regio-opeolfloally. 

One oould expect two ~mpliCatiOn6i In the oourae of polyoendenaation of 

ketal IV: 1) Fozmatlon of 2,3,4-tri-O-aoetgl-1,6-anhydro-PI)-glopyranoae VI 

due to intramolecular glyooaylation. Such 8 reaatien m mbbun rq pl?edWate 



tith 2,~,4-tri-O-acety1-d-D-g1u~op~ranoe~1 bromide VII" under conditione of 

Koeniga-morr reaction. Similarly under conditions of the orthoeeter method of 

glyooeylationll 3.4~di-C-acetyl-d_D-gluoopyranoae l,P-etbylorthoacetate VIII 

lead6 mainly to anhydride VI unetead of polycondeneation producte. 2) Polymeri- 

aation of enhydride VI or its oo-polynrerisation with monomer IV, initiated by 

carbonium iona, which oen easily take place under similar conditions 12 . 

GLC analyaie of the reaction mixture after polycondensation showed that 

anhydride VI wae formed to some extent (yield oa* 13%). The possibility of its 

participation as an intermediate in the formation of polysaccharide material 

was therefore examined. A mixture of monomer IV and 14C-anhydride VI was tre- 

ated under the conditions of polycondensation and the products were analyzed 

by paper ohromatography. About 30% of total radioactivity was then found in 

the sone of poly- and oligosaocharides. However the polysaccharide fraction 

isolated by gel chromatography as described above (yield ca. 1%) had a speci- 

fic radioactivity of 0.65% of that of starting anhydride VI. Thus, although 

the polymerisation of VI under conditions described or its co-polymerisation 

with nitrile IV takes place to some extent, it leads almost solely to forma- 

tion of oligosaacharidee. Therefore gluoan S-5 is formed practically exclusi- 

vely through polyoondeneation of monomer IV without noticeable incorporation 

of anhydride VI. 
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The essential difference in behaviour between monomer IV on one hand and 

bromide VII or orthoeeter VIII on the other may probably be explained as follows, 

In spite of differences in the types of reaotione, polycondensation of all these 

eompounde probably proceeds via the eamD type of key intermediate, viz. the 
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aoyloxoal~ IX or X. IntrcrPolecular reacrtirn leading to VI reqnlres the lone 

IX or X to @apt a ring oonfexmation ClOt4e to 'C4 (XI or XII) and in addition, 

for 0-6 in eaoh,ion to be mitably rituated to attaok C-l, which involyea a 

sterically unfavoared rotemer about the C5 -C bond. The overall conforrration 6 

eeema to be energetioally lef#e favorable for ion XII than for ion XI, thue 

preventing the monomer IV from readily oyolising to a l,C-anhydro derivative. 
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