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The resul ts  of a study of p e l v e c y a n -  a glucuronoglycan f rom Pelvetia wrightii [1] - have shown that 
the molecule is based on a l inear  carbohydrate  chain of alternating mannose and glucuronic acid residues 
[2]. The present  paper  gives the resul ts  of an investigation of the s t ructure  of the side chains of pelvecyan. 

The part ial  hydrolysis  of this polysacchar ide with dilute oxalic acid [2], and also the acetolysis  of 
desulfurated pelvecyan, formed, in addition to a glucuronomannan, a complex mixture of mono and oligo- 
sacchar ides  which we separated part ial ly by the column chromatography of the corresponding acetates on 
Woelm kieselguhr  followed by preparat ive  paper  charomatography (PC) of the deacetylated fract ions en- 
riched in the ol igosacchar ides .  Eight chromatographica l ly indiv idualo l igosacchar ides  (A-H, Table 1) were 
isolated. The acid hydrolysis  of the compounds obtained and of their t e t rahydrobora te - reduced  analogs 
enabled thei r  monosacchar ide  composit ions and the reducing terminal  residues of all the ol igosaccharides 
to be determined (see Table 1). The quantitative monosaccharide composit ions [3] and the chromatographic  
mobili t ies of the acetylated ol igosaccharides  in a thin layer  of si l ica gel showed that o l igosacchar ides  A-C 
and E-G are d isacchar ides  and D and H are t r i sacchar ides .  

Fur ther  information on the s t ruc tures  of these ol igosaccharides was obtained by analyzing the prod-  
u c t s o f  the methanolysis  of the fully methylated ol igosaccharides by g a s - l i q u i d  chromatography.  Table 1 
gives the methyl e thers  of methyl glycosides found in the products  of the methanolysis  of the permethylated 
ol igosacchar ides .  

TABLE 1. Composition and Structure of the Oligosaccharides Iso-  
lated by the Par t ia l  Hydrolysis and Acetolysis  of Pelvecyan 

Method of Oligo-! Reducing Methylated cleaving the sac- Monosaccharide 
pelvecyan ri'~t~s composition end sugars 

Acetolysis 

Hydrolysis / S 
with0.5M ~ G 
oxalicactd ~ H 

I 

A Xyl ." Fuc (1 : 1) 

Fuc ." Gal {1 : 1) 
Xyl: Gal {1 : 1) 

D Xyl : Oal : Man 
(1:1:1) 

Fuc 

Fuc:Xyl 11:1} 

Xyl : Gal (I ." 1) 

Fuc~ Xyl: Gal 
I I : l : l )  

Fuc 

Gal 
Gal 

Man 

Fuc 

Xyl 

Gal 

Gal 

2, 3. 4-Xyl 
2, 4-Fuc 

? 
2, 3, 4-Xyl 
2, 3, GOal 
2, 3, 4-Xyl 
2, 3, 4-Gal 
2, 3, 4-Man 

2, 3, 4-Fuc 
di-O-Me-Fuc 
2, 3, 4-Fuc 
3, 4-Xyl 
2, 3, 4-Xyl 
2, 3, 6-Gal 
2, 3, 4-Fuc 
3, 4-Xyl 
tri- O-Me-Gal 

Structure 

Xylp 1-.3 Fuc 
? 

Xylp 1 -*-*4 Gal 

Xylp 1-*-.6 Gal 1-* 
-*6 Man 

) 
Fucp 1--.2 Fuc 
Fucp 1-.2 Xyl 

Xylp 1-.4 Gal 

Fucp 1--2 Xyl 1--* 
~? Gal 

Notes: Xyl) D-xylose; Fuc) D-fueose; Gal) D--galactose; Man) D- 
mannose; p) pyranose;  2,3,4-Xyl) 2 ,3 ,4- t r i -O-methyl -D-xylose ,  etc. 
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Thus, the following f ragments  a re  p resen t  in the side chains of pelvecyan:  X y l l -  3 Fuc; X y l l - - 4  
Gal; X y l l - - 6  Gal 1 - - 6  Man; Fuc 1 - - 2  X y l l - - G a l ;  Fuc 1 - - 2  Xyl and Fuc 1 . r - - 2  Fuc. 

Consequently, the side chains of pe lvecyan  are  const ructed of xylose,  fucose,  and galactose  res idues ,  
which are  p resen t  in them in var ious  sequences and are  bound to one another  by var ious  types of glycosidic  
bonds. Ol igosacchar ide  D may indicate the a t tachment  of one of the side chains to a mannose  residue of 
the main  chain by a 1,6-glycosidic bond. 

E X P E R I M E  NTA L 

Chromatography  was pe r fo rmed  on FN-3, FN-4, and Whatman No. 1 pape r s  in the following solvent 
sys t ems :  1) b u t a n - l - o l - e t h a n o l - w a t e r  (40 : 11 : 19); 2) b u t a n - l - o l - p y r i d i n e - w a t e r  (6 : 4 : 3); 3) bu tan-1-  
e l - a c e t i c  a c i d - w a t e r  (4 : 1 : 5, upper  layer) .  

The b e n z e n e - e t h y l  aceta te  (7 : 3) s y s t e m  was used for  chromatography  in a thin l aye r  of s i l ica  gel 
(more than 200 mesh) .  The o l igosacchar ides  were  methylated by Pu rd i e ' s  method and the methylat ion 
products  were  analyzed as descr ibed  prev ious ly  [4]. 

Pa r t i a l  Hydrolys is .  A mixture  of 2.5 g of pe lvecyan  and 150 ml  of 0.5 M oxalic acid was heated and 
was then worked up as descr ibed  previous ly  [2]. The resul t ing mix ture  of mono-  and o l igosacchar ides  
(yield 2.0 g) was acetylated with acet ic  anhydride in pyr idine.  

Acetolysis  of Desulfurated Pelvecyan.  Desulfurated pe lvecyan  [4] (2 g) was s t i r r ed  by means  of a 
magnet ic  s t i r r e r  with 50 ml  of ace to lys i s  mixture  (1.5 ml of conc. H2SO 4 and 48.5 ml  of Ac20) at room 
t e m p e r a t u r e  for  six days.  The resul t ing mix ture  was poured onto ice and ex t rac ted  with ch loroform,  and 
the combined ch lo ro fo rm ex t r ac t s  were  washed with water ,  dried over  anhydrous sodium sulfate, and evap-  
orated in vacuum. The yield of ace to lys i s  products  was 2.1 g. 

Separat ion of the Ol igosacchar ides .  A mixture  of mono-  and o l igosacchar ides  in the fo rm of the full 
ace ta tes  (0.9 g) was deposited on a column (32 x 2.0 cm) of Woelm s i l ica  gel in benzene and was eluted with 
benzene containing increas ing  concentra t ions  of ethyl aceta te .  The f rac t ions  cor responding  to the ace ta tes  
of the o l igosugars  were  dried and deacetyla ted.  The separa t ion  of the f rac t ions  was moni tored by the TLC 
method.  Fur the r  pur i f ica t ion was p e r f o r m e d  by ch romatography  on pape r  in sy s t ems  1, 2, and 3. F r o m  
the complex mixture  of ace to lys i s  products  the following were  isolated in the individual s tate  (see Table 1): 
o l igosacchar ide  A (11.5 rag), [ ~ ] ~ - 4 0  ° (in water);  o l igosacchar ide  B (8.3 rag), [ a ]~  +50.4 ° (in water);  oligo- 
sacchar ide  C (13.4 rag); and ol igosacchar ide  D (5.1 rag). 

F rom the mix ture  of products  of par t i a l  hydrolysis  we obtained the following compounds in the in- 
dividual s ta te:  o l igosacchar ide  E (9.2 rag)[~]}~-158 ° (in water);  o l igosacchar ide  F (6.2 rag), [ a ] ~ - 6 0  ° 
(in water);  o l igosacchar ide  G (5.2 rag); and ol igosacchar ide  H (10.7 rag). 

Reduction of the Ol igosacchar ides .  A solution of 1-2 mg of an o l igosacchar ide  in 0.5 ml of wa te r  was 
t rea ted  with 5 mg of sodium te t r ahydrobora te  and the mixture  was left  at room t e m p e r a t u r e  for  18 h. Then 
it was t rea ted  with Amber l i te  IR-120 (H +) and was evapora ted  seve ra l  t imes  with methanol  to e l iminate  
bor ic  acid. The reduced products  were  hydrolyzed with 2 N sulfuric acid. The hydrolyzates  were  inves t i -  
gated by PC in sy s t em 3 (see Table 1). 

SUMMARY ' 

The composi t ions  and s t ruc tu re s  of some o l igosacchar ides  isolated by the pa r t i a l  acid hydrolys is  
and ace to lys i s  of pe lvecyan  have been es tabl i shed.  It has been shown that the side chains of the pe lvecyan  
molecule  consis t  of res idues  of fucose,  xylose,  and ga lac tose  connected with one another  in var ious  s e -  
quences and by var ious  types of glycosidic  bonds.  
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