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We have shown [1] that  in the Smith degradat ion of zoster in ,  a seaweed pectin, even in the f i r s t  s tage 
of oxidation there  is  complete  degradat ion of the D-ap iose  and the O-me thy l -D-xy lo se  res idues  with the 
fo rmat ion  of f r agmen t s  of molecu les  in accordance  with the following scheme:  
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The s t ruc tu r e s  of some of the f r agmen t s  obtained have been es tabl i shed p rev ious ly  [2]. 

The p re sen t  p a p e r  gives the r e su l t s  of a study of  the s t ruc tu re  of degraded zos te r in  (HI), fo rmed  by 
the  mild  acid hydro lys i s  of degraded zos t e r in  (13. After  f ract ionat ion and purif icat ion,  we isolated a homo- 
geneous sample  giving one peak in gel f i l t ra t ion  on Bio-Gels  and in chromatography  on DEAE-cel lu lose .  
The mo lecu l a r  weight of the compound obtained (about 17,000) shows that  a cons iderable  par t  of the zos te r in  
moleeule  is r e s i s t an t  to per iodate  oxidation. 

The complete  acid hydrolys is  of degraded zos te r in  (III) fo rmed  D-galac turonic  acid (about 60%), and 
a lso  D-ga lac tose ,  D-xylose,  and L - r h a m n o s e  in an approx imate  mo la r  ra t io  of 2 : 3 : 1. 

The per ioda te  oxidation of the he teroglycan  obtained with subsequent reduction of the polyaldehyde 
gave the cor responding  polyaleohol III, a cons iderable  decomposi t ion of the galacturonie  acid res idues  b e i n g  
observed,  and the ra t io  of ga lae tose ,  xylose,  and rhamnose  being 3 : 6 : 1. In the polyalcohol III, the res idues  
of the neut ra l  monosaechar ides  r ema ined  unchanged, which shows the p r e s e n c e  of branchings  of 1 ,3-glyco-  
sidic links between them.  The re la t ive ly  high propor t ion  of xylose  res idues  in the polyalcohol shows the 
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res is tance  to periodate oxidation of this monosacchar ide in degraded zoster in  (liD. The decomposition of 
the galactose res idues  is probably connected with the presence  in the degraded zoster in  (IID of l inear  sec-  
tions of a galactan chain having no 1,3-glycosidic linkages. 

These resul ts  are  confirmed by those of the exhaustive methylation of degraded zoster in (HI), which 
was achieved by the repeated t rea tment  of the substance with diazomethane and subsequent methylation by 
Purd ie ' s  method [3]. The hydrolyzate of the completely methylated heteroglycan (the IR spectrum lacked 
the absorption band of a f ree  hydroxyl) was shown by gas-l iquid chromatography (GLC) to contain 2,3,4,6- 
t e t r a - ,  2 ,3 ,6- t r i - ,  and 2 ,6 -d i -O-methyl -D-ga lae toses  and also 2 ,3 ,4- t r i -  and 2 ,4-d i -O-methyl -D-xyloses .  

In view of the resul ts  obtained previously on the presence  in the zoster in  molecule of sections con- 
sisting solely of galaetose residues [4] or  solely of xylose residues [5], the following schematic s t ruc ture  
may be proposed for degraded zoster in  (lID: 
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where GalA represen ts  galacturonic acid, Gal represents  galactose,  Xyl represen ts  xylose, Rha represents  
rhamnose,  and X represen ts  a carbohydrate  chain of undetermined monosacchar ide composition. 

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

The samples of the polysacchar ides  were hydrolyzed with 2 N sulfuric acid at 100°C for 6 h, with sub- 
sequent neutralization using barium carbonate and t rea tment  with KU-2 (H~ cation-exchange res in .  The 
solutions were concentrated in vacuum at 35-40°C. 

Methanolysis of the methylated polysacchar ides  was per formed with a mixture of methanol and p e r -  
chloric acid (10 : 15 with heating in sealed tubes at 95°C for 10-12 h. After t reatment  with Dowex-1 (HCOs-) 
and evaporation, the mixture  of methyl glycosides was used for GLC or  was hydrolyzed with 2 N sulfuric 
acid to the corresponding methylated sugars,  which were used for  th in- layer  chromatography (TLC). Paper  
chromatography (PC} was 'pe r fo rmed  on Fi l t rak FN-15 and FN-3 papers with the following sys tems of sol-  
vents: 1} ethyl a c e t a t e - p y r i d i n e - w a t e r - a c e t i c  acid (5 : 5 : 3 : 1), 25 b u t a n - l - o l - e t h a n o l - w a t e r  (31 : 11 : 95, 
and 35 b u t a n - l - o l - p y r i d i n e - w a t e r  (6 : 4 : 35. 

TLC was per formed on KSK sil ica gel impregnated with sodium dihydrogen phosphate. The methyl-  
ated sugars  were run in the c h l o r o f o r m - m e t h a n o l  (9 : 15 sys tem.  The spots on the chromatograms  were 
revealed with aniline phthalate and an alkaline solution of s i lver  oxide. 

GLC conditions: Tswett-2 chromatograph [OKBA (Experimental Design Bureau for  Automation), 
Dzherzhinsk] with a f lame-ionizat ion detector  using a column containing 8% of butanediol succinate on Chro- 
mosorb  W that had been acid-washed and silanized. 

For  GLC, the monosacchar ides  were previously converted into the acetates of the corresponding 
aldonitriles [6] or  of the methyl glycosides.  Quantitative determination was per formed by using the acetates 
of the aldonitri les and the appropriate  cor rec t ion  fac tors  of 1.3 for  galactose, 1.5 for  xylose, and 1.0 for 
rhamnose .  Gel fi l tration on Bio-Gels and chromatography on DEAE-cel lulose were per formed as described 
previously [7]. The amounts of uronic acids were determined by decarboxylation [8] and molecular  weights 
by the end-group method [9]; the IR spect ra  were taken on a UR-20 spectrophotometer .  

Prepara t ion  of the Degraded Zoster in  (liD. Degraded zoster in  (D (1.3 g} was dissolved in 65 ml of 
water (60°C), KU-2 [H +] cation-exchange res in  was added to bring the pH to 1.8, and the mixture was heated 
at 60°C for 2 h. After cooling, the resin was f i l tered off and the hydrolyzate was neutral ized with aqueous 
ammonia.  Then it was evaporated, and the degraded zoster in  (IID was precipi tated with ethanol and sepa ,  
rated by centrifuging. This gave a white powder (yield 0.82 g, galacturonic acid content 60%, mol. wt. 
17,0005. Monosaccharide composition: D-galacturonic acid, D-galactose,  D-xylose, and L- rhamnose  (de- 
termined by PC and GLC). 

Periodate Oxidation of (Ill}. The degraded zoster in  (rid (0.6 g5 was oxidized with a 0.03 M solution of 
sodium metaperiodate at room tempera tu re  in the dark (pH 3.65. Oxidation was complete after  25 h, the 
consumption of periodate amounting to 0.89 mole per  anhydro unit. After the usual working up, the poly- 
alcohol (rib was obtained, and a hydrolyzate  of this was shown by GLC to contain galactose,  xylose, and 
rhamnose and by PC to contain galacturonic acid, as well as the monosacchar ides  mentioned. 



Methylation. A suspension of 1.3 g of degraded zosterin (Ira in an ethereal solution of diazomethane 
was kept in the ref r igera tor  for 10 days. The resulting product was methylated by purdie 's  method [3] in 
methanol (10 ml} with methyl iodide in the presence of si lver oxide (10 g}. The reaction mixture was s t i r red 
at 40°C with the periodic addition of new portions of methyl iodide and silver oxide. The methylated product 
was extracted with chloroform, giving 0.47 g of.the fully methylated compound (the IR spectrum lacked the 
absorption band of a hydroxyl}. 

SUMMARY 

The composition of degraded zosterin (Ill) with tool. wt.~ 17,000 has been studied and a probable sche- 
matic s t ructure  has been proposed for it. 
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