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In a p reced ing  communica t ion  [1] p r e l i m i n a r y  r e su l t s  on the s t ruc tu re  of pelvecyan were  given. The 
p r e sen t  p a p e r  de sc r ibe s  the r e su l t s  of an invest igat ion of the f r agments  i so la ted  f rom the Smith degradat ion 
of pe lvecyan and i ts  desul fura ted  der iva t ive .  The po lysacchar ides  obtained were  studied analyt ical ly (Ta-  
ble 1). 

As the cu rves  of gel f i l t ra t ion of B io -Ge l  P-100 show, during desulfurat lon the degradat ion of the ini-  
tial pe lvecyan and of the desul fura ted  pe lvecyan  takes place ( Fig. 1, cu rves  1 and 2). However ,  the de- 
sul fura ted  pelvecyan has the s a m e  quanti tat ive monosacchar ide  composi t ion  as  the initial ma te r i a l  (see T a -  
ble 1). The different  behav io r s  of the initial  and the desul fura ted  pe lvecyans  on Smith degradat ion can be 
explained by the p r e s e n c e  and absence,  respec t ive ly ,  of sulfo groups .  The desulfurat ion of the pe lvecyan 
during the Smith t r e a t m e n t  leads  to a cons iderable  spli t t ing off of fucose res idues  and to the accumulat ion 
of the other  monosaccha r ides .  

In the degraded po lysacchar ide  f rom pe lvecyan  {PSII), fucose p redomina tes  among the suga r s ,  and in 
the degraded po lysacchar ide  f rom desulfura ted  pe lvecyans  (PSIII} the amount of fucose fal ls  (see Table  1). 
The desul fura ted  pe lvecyan  is  oxidized more  intensively than the initial ma te r i a l .  The consumption of 
per iodate  i n c r e a s e s ,  probably  because  of the desul fura ted  fucose res idues ,  in which there  a re  a - g l y c o l  
groupings.  The l ow-molecu l a r -we igh t  products  of the Smith degradat ion of PSIII contain propylene glycol. 
Consequently,  some of the fucose res idues  have the sulfo group at C-4 and a re  at tached to the ca rbohydra te  
chain by a 1,2 bond or  (and) a r e  at the nonreducing end of the po lysacchar ide  chain and a re  sulfurated in 
posit ion 3. The per ioda te  oxidation of desulfura ted  pe lvecyan leads  mainly  to the des t ruct ion of the fucose 
res idues ,  no apprec iab le  depo lymer iza t ion  of the po lysacchar ide  being obse rved  (Fig. 1, curve  3). I t  m a y  
be a s sumed  that the fucose res idues  a re  located on the pe r iphe ry  of the pe lvecyan molecule .  

The po lysacchar ide  (IID obtained as the r e su l t  of the p r i m a r y  Smith degradat ion undergoes  additional 
c leavage  with per ioda te .  Th is  shows the p r e sence  of branchings  in the po lysacchar ide  chain: The side 
chains a re  oxidized by per ioda te  and a re  t he re fo re  spli t  off on hydro lys i s ,  l ibera t ing  monosacchar ide  l inks 
capable  of being oxidized. When PSIII is  desulfura ted ,  the amount of sulfurated monosacchar ide  r e s idues  
fal ls  fourfold. However ,  the oxidations of PSIII and PSIV consume the s ame  amounts  of per ioda te  and fo rm 
PSV and PSVI with s i m i l a r  monosaccha r ide  composi t ions  (see Table 1}. The gel f i l t ra t ion cu rves  for  these  
po lysaccha r ides  a re  a lso  s i m i l a r  (see Fig. 1, cu rves  4 and 5). The weak oxidation of PSIV and PSIII by p e r -  
iodate is obviously due not to the p r e s e n c e  of sulfo groups but to the posit ion of the glycosidic l inkages  
(1,3 bonds,  branchings}. The apprec iab le  accumulat ion of r e s idues  of mannose  in the degraded po lysac -  
cha r ides  (see Tab le  1) p e r m i t s  the a s sumpt lon tha t  in the par t ia l ly  desul fura ted  pe lvecyan they do not un- 
dergo oxidation, o r  only to a smal l  extent .  The amount  of sulfate groups in the degraded po lysaccha r ldes  
(see Tab le  1) shows that a p a r t  of the mannose  r e s idues  is  not sulfated. The mannose  res idues  a re  not ox- 
idized, and the re fo re  they can be taken as the points of branching  of the po lysacchar ide  chain or  e l se  the 
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TABL E 1 

Polysaccharides 

Pelvecyan (pyridinium salt) 

Desulfurated pelvecyan (PSI) 

Degraded pelvecyan (PSII) 

Degraded polysaccharide I 
' (PSIII) 
Desulfurated I polysaccharide III 
" (PSIV) 
Degraded polysaccharide III 

(PsvI) 
Degraded polysaccharide IV 
' (PSV) 

5,79 
5,76 
1,19 
1,16 
9,14 
9,06 
2,53 
2,43 
0,65 

N COOH 

4,2 5,63 
4,4 5,93 
2,93 7,24 
2,95 
0,18 331 
0,22 3,11 
0,24 6,81 
0,25 6,65 

Amount. % 
monosacchatides 

Fuc Xyl Man Oal 

,9,6 10,7 5,7 2,9 

;7 
2;4  ; 2  

76 
- 

3,0 12,4 92,5 1.7 

4,7 13,5 22,8 2,7 

*Y rep re sen t s  an unidentified compound. 
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Fig. 1. Elution curves of gel 
filtration on Blo-Gel P-100: 
i) pelvecyan; 2) desulfurated 
pelvecyan; 3) polysaccharide 
(Ill); 4) polysaccharide (V); 5) 
polysaccharide (VI). 

existence of a 1,3 bond between them may be assumed.  Thus, the pel-  
vecyan molecule contains a nucleus res is tant  to periodate oxidation con- 
sisting mainly of res idues of mannose,  glucuronic acid, and, probably, 
xylose,  

It is  interest ing to note the appearance in the degraded po lysacchar -  
ide of a hi therto unknown compound which has the same Rf  value on paper  
ch roma tog rams  as glucose and has the same retention t ime as the glucose 
derivative in the gas chromatography of the aldononitrile acetates .  Its 
identification is being performed° 

E X P E R I M E N T A L  

The substances were analyzed on a Tswett-2 chromatograph on 
columns containing Chromosorb  W (AW, DMCS 45-60 mesh) bear ing 8~ 
(w/w) of poly(butane- l ,4-d io l  succinate}. The rate  of flow of the c a r r i e r  
gas (nitrogen) was 60 ml /min ,  that of hydrogen 60 ml /min ,  and that of a ir  
300 ml /min .  The tempera ture  of the thermosta t  was 190-225°C, the t em-  
pera tu re  being ra ised  at the rate of 2°C/min. The der ivat ives  used for 
GLC analysis  were the full acetates  and the acetates  of the aldononitri les 
[2]. The quantitative monosacchar ide  composi t ions of the polysacchar ides  
were determined by methods descr ibed previously [2, 3], the amounts of 

sulfate groups by Gustaffson 's  method [4], and the amounts of uronic acids by decarboxylation [5]. The r e -  
sults of these determinat ions  are  given in Table 1. 

Gel Fi l t ra t ion of the Polysacchar ides .  A solution of 1.0-1.5 mg of a polysaccharide in 0.2 M sodium 
chloride was t r an s f e r r ed  to a standard column (1.1 + 17.5 cm) containing Bio-Gel P-100 and elution was 
per formed with the same solution. The fract ions collected (0.5 ml each} were analyzed by the p h e n o l - s u l -  
furic acid method [6]. 

Desulfuration of Pelvecyan [7]. A mixture of 1.5 g of the dried pyridinium salt of pelvecyan and 150 
ml of dimethyl sulfoxide containing 2.2 ml of pyridine was heated at 85-92°C for 9 h. The react ion mixture 
was dialyzed and f reeze-dr ied .  A desulfurated polysacchar ide (PSI) was obtained with a yield of 66.6~ (see 
Table 1). 

Periodate Oxidation of Pelvecyan and of Desulfurated Pelvecyan.  A solution of 2.6 g of periodic acid 
dehydrate in 750 ml of water  was brought to pH 5.4 with a solution of sodium carbonate and was cooled to 
+ 5°C. Then 1.5 g of polysacchar ide  was added. The resul t ing solution waskept  in the r e f r i ge r a to r  for 6 h. 
The course  of oxidation was monitored by the consumption of periodate [8]. Oxidation was complete af ter  
4 h (the consumption of periodate ceased}; the amount of periodate consumed was 0.35 mole /162 .  The r e -  
action was stopped by adding ethylene glycol. The react ion mixture was dialyzed and then 1.5 g of potas-  
sium te t rahydrobora te  was added and the result ing mixture was kept overnight in the re f r ige ra to r .  The ex- 
cess  of potassium te t rahydrobora te  was decomposed by the addition of a solution of acetic acid. The resu l t -  
ing mixture was dialyzed and evaporated to dryness .  Methanol was added to the residue and it was evap- 
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orated,  this operat ion being repeated th ree  t imes .  The yield of polyalcohol (I) was 1.03 g (66.6~). The de- 
sulfurated pelvecyan was oxidized as desc r ibed  above. The consumption of per iodate  was 0.44 mole/162 
and the yield of the polyalcohol {II) was 69.4%. 

Par t ia l  Hydrolys is  of the Polyalcohol.  A mixture  of 0.9 g of the polyalcohol (I) and 18 ml of 2 N sul-  
furic acid was s t i r r ed  with a magnetic s t i r r e r  for  24 h. The brown precipi ta te  that deposited was cen t r i -  
fuged off, and the solution was poured into ethanol. The precipi ta te  of degraded polysacchar ide  was separated 
off by centrifuging, washed with ethanol, and dried in the a i r .  The weight of P ~ I  was 0.32 g (35.5~). The 
centr ifugate was evaporated until the ethanol had been el iminated and was neutral ized with bar ium carbonate.  
The precipi ta te  of bar ium sulfate was separated off and the f i l t ra te  was evaporated to dryness .  The weight 
of low-molecula r -weight  products  was 0.18 g (20.0~). When 0.81 g of the pdya lcohol  (II) was hydrolyzed in 
the same way, the yield of PSIII was 0.28 g (34.5~) and that of low-molecular -weight  compounds was 0.31 g 
(38.4%). Among the low-moleular -weight  products ,  compounds with the retent ion t imes  of propylene glycol, 
ethylene glycol, glyceraldehyde,  and glycerol  were detected by the GLC method. 

The desulfurat ion of the degraded polysacchar ide  and the Smith degradation of the degraded polysac-  
char ides  were pe r fo rmed  by the methods given above. They gave r i se  to the polysacchar ides  (IV) (yield 75~), 
(V) (yield 22.1~), and (VI) (yield 20.5~). The oxidation of the polysacchar ides  (V) and (VI) consumed 0.23 
mole/162 of per iodate  in each case .  

SUMMARY 

The fucose res idues  in pelvecyan a re  mainly sulfurated and a r e p r e s e n t  on the per iphery  of a molecule,  
the nucleus of which consis ts  of a glucuronomannan, The mannose res idues  are  feebly oxidized by per iodate  
and, at l eas t  for  some of them, this is due not to the p resence  of sulfate groups but to the nature of the gly- 
cosidic l inkages in the polysacchar ide .  
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