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The monosaccha r ide  composi t ion  of all  nine se ro log ica l  types was es tab l i shed  in the course  of s tudy-  
ing the bac t e r i a l  O-antigenic l ipopolysacchar ides  (LPS) of the Sh. dysen te r i ae  subgroup [t]. Here  the LPS 
of se ro log ica l  types 3 and 6, which contain heptose ,  ketodesoxyoctonic  acid,  g lucose,  ga lac tose ,  and 
ga lac tosamine ,  w e r e  ass igned to one chemotype .  When the s t r u c t u r e  of the po lysacchar ide  chain of the 
LPS f rom t y p e  3 Sh. dysen te r i ae  was studied it was  found that,  together  with the enumera ted  sugars ,  a 
new acid monosaccha r i de  en te r s  into the composi t ion  of the LPS [2]. Data a re  given in the p re sen t  paper  
on the s t ruc tu re  of the repea t ing  unit of the po lysacchar ide  chain of the LPS f rom type 6 Sh. dysen te r i ae ,  
f rom which it  conclus ively  follows that the LPS of se ro log ica l  types 3 and 6 belong to di f ferent  c h e m o -  
types.  

The LPS was isola ted f rom the dry  b a c t e r i a l  ce l l s  of type 6 Sh. dysen te r i ae  by ex t rac t ion  with hot 
aqueous phenol and subsequent  prec ip i ta t ion  of the nucleic acids with cetavlon [hexadecy l t r ime thy lam-  
monium bromide]  [3]. Af ter  pur i f icat ion by u l t racent r i fuging  the yie ld  of the LPS was 4% of the weight of 
the dry  ce l l s .  The obtained LPS is act ive toward autoclaved ba te r i a l  cul ture  in the pass ive  hemagglu t ina-  
tion tes t  with O-an t i s e rum.  The LPS was  subjected to hydro lys i s  with dilute AcOH solution and was spli t  
into the lipid and ca rbohydra t e  components .  Af te r  r e m o v a l  of the lipid by centr i fuging the ca rbohydra te  
port ion was sepa ra ted  into two f rac t ions  by g e l - c h r o m a t o g r a p h y  on Sephadex G-50.  The f i r s t ,  h i g h - m o l e c -  
u la r -we igh t  f rac t ion  r ep re sen t ed  a po lysacchar ide  chain with an o i igosacchar ide  "co r t ex  'y at tached to it; 
i ts  y ie ld  was 25% of the LPS weight. The second,  o l igosacchar ide  f rac t ion  apparen t ly  r ep resen ted  the LPS 
"cor tex"  and the l ow-molecu l a r -we igh t  f r a g m e n t s  of the po lysacchar ide  chain. 

The obtained po lysacchar ide  moved as one zone toward the anode during pape r  e l ee t rophores i s .  Its 
IR spec t rum had the absorp t ion  bands of the ca rboxy l  (1730 cm -1, weak) and ace tamido  (1650 and 1560 cm -t) 
groups .  The s ignals  of the ca rbohydra t e  protons and the protons  of the ace tamido  group (5 1.96 ppm) were  
p r e s e n t  in the NMR s p e c t r u m  of the po lysacchar ide ;  the absence  of other  s ignals  indicated that the acid 
f r a g m e n t  of the po lysacchar ide  was ne i ther  a pyruvate  nor  an al iphatic  acid moie ty .  

To de te rmine  the monosaccha r ide  composi t ion  the po lysacchar ide  w.:., subjected to acid hydro lys i s  
(2N HCI, 100 ~ 4 h). A study of the hydro lyza te  by pape r  e l e c t ropho re s i s  d isc losed  the p re sence  of a 
hexosamine  and neu t ra l  sugars .  The absence  among the products  of both d ras t i c  (2 N HC1) and mild (0.01 
N HCI) hydro lys i s  of compounds that move toward the anode indicated that the acid component  of the po ly -  
s accha r ide  is a lso  not a uronic acid nor the acid monosaccha r ide  found in the LPS of type 3 Sh. dysen te r i ae  
[2]. The acid component  was apparent ly  a lso  not the 3--desoxy-pentulosonic acid that was  d i scovered  r e -  
cent ly  in the po lysacchar ide  f rom the capsule  of type 38 Klebsie l la  [4], s ince it was  not c leaved during the 
degradat ion  of the LPS with dilute AcOH solution. As a resu l t ,  it is not excluded that the d i scovered  labile 
acid component  is a new component  of the LPS of G r a m - n e g a t i v e  bac te r i a .  
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The neut ra l  monosaccha r ides  we re  identified by pape r  ch romatography  (PC) and GLC to be glucose 
and galac tose .  The hexosamine  was identified on an amino acid ana lyze r  as being ga lac tosamine ,  and its 
amount  was 22.5%. The amount  of D-glucose ,  de te rmined  in the hydrolyzate  (2 N HC1) employing g lucoso-  
oxidase ,  was  20%. Analysis  of this hydrolyzate  by GLC a f t e r  deaminat ion by t r ea tmen t  with HNO 2 [5] led 
to the identification of 2 ,5 -anhydro- t a lose ,  ga lac tose ,  and glucose in a 1.1 : 1 : 1 rat io.  The D-configurat ion 
of the ga lac tosamine  and ga lae tose  was es tabl i shed employing D-ga lac tosooxidase  (EC 1.1.3.9): incubation 
of the hydrolyzate  with the enzyme leads to the comple te  oxidation of both monosacchar ides .  As a resu l t ,  
the po lysacchar ide  f rom type 6 Sh. dysen te r i ae  contains D-g lucose ,  D-ga lac tose ,  and N - a c e t y [ - D - g a l a c t o s -  
amine  in a 1 : 1 : 1 ra t io ,  and a lso  a new unidentified acid component  X. 

The data on the s t ruc tu re  of the po lysacchar ide  f rom type 6 Sh. dysen te r i ae  we re  obtained mainly  
by the method developed t~y us [6-9], which involves the se lec t ive  c leavage  of the po lysacchar ide  chain of 
the hexosaminoglucan via the N-deace ty la t ion  of the N-ace ty l -hexosamine  res idues  and subsequent  acid 
hydro lys i s  or  deaminat ion.  The N-deace ty la t ion  of the NaBH4-reduced polysacchar ide  was effected with 
hydraz ine  in the p resenc  e of hydrazine  sulfate at  105 ~ The degree  of N--deacetylation was de te rmined  f rom 
the r e su l t s  of the acid hydro lys i s  of the po lysacchar ide  with f ree  amino groups (see below). The N - d e -  
acetyla t ion went to the ext~ent of 70% in 10 h, whe reas  on the model  bios ides  [6-8] and the polysacchar ide  
f rom type 3 Sh. dysenter ihe  [9] it was  quanti tat ive under these conditions. Longer  t r ea tmen t  (20 h) led to 
93% N-deace ty la t ion ,  although it was  accompanied  by pa r t i a l  des t ruc t ion  of t he  polysacchar ide ;  thus only 
75% of the taken polysaccl~aride was eluted when the hydrazinolyzate  was subjected to gel ch romatography  
on Sephadex G-50 using a column with a blank volume.  The monosacchar ide  composi t ion of the N - d e -  
acetyla ted  po lysacchar ide  is identical  with the composi t ion of the s ta r t ing  po lysacchar ide  when based on 
the resu l t s  of studying the deaminated hydrolyzate  by GLC. A study of the hydrolyzate  of the N - d e a c e t y i -  
ated po lysacchar ide  without deaminat ion led to the detect ion of only glucose; f rom this it followed that the 
ga lac tosamine  in the po lysacchar ide  was attached to the ga lac tose ,  which during hydro lys i s  is re ta ined 
as ga l ac tosaminy l -ga l ac tose  {II). Employing an amino acid ana lyzer ,  the hydrolyzate  of the N-deace ty la ted  
po lysacchar ide  was found to contain ga lac tosamine ,  d i sacchar ide  (II), and an unidentified product ,  which 
was  p resumably  modified during the hydraz ino lys i s  of the acid component  X. The yield of d i sacchar ide  
(II) as a function of the hydro lys i s  t ime is given in the Exper imenta l  section.  These data se rved  as a base  
fo r  de te rmin ing  the degree  of N-deace ty la t ion  of the po lysacchar ide  f rom the ra t io  of the yield of d i s a c -  
char ide  {H) and ga lac tosamine  under  the opt imum hydro lys i s  conditions. The N--deacetylated polysacchar ide  
was  hydrolyzed (2 N HCI ,  100 ~ 3 h), and the hydrolyzate  was subjected to ch romatography  on a column 
packed with cat ioni te  D o w e x 5 0 - W x  8. The neutra l  monosaccha r ides  we re  eluted with 0.025 M, while d i -  
sacchar ide  {II) was  elutect with 0.1 M pyridine - a c e t a t e  buffer .  The unknown component ,  which was de -  
tected using the amino acid ana lyzer ,  was  not eluted with 0.1 M buffer.  Disacchar ide  (II) when deaminated 
with HNO 2 is c leaved into ga lac tose  and 2 ,5 -anhydro- t a lose ,  which were  identified by GLC, and c o n s e -  
quently is ga lac tosaminy! -ga lac tose .  Then d i sacchar ide  (II) was  subjected to N-ace ty la t ion ,  and the ob-  
tained d i sacchar ide  if/I) was  isolated in the pure  s ta te  by p r epa ra t i ve  PC. 

The hydro lys i s  of the N-ace ty la ted  d i sacchar ide  (III) and subsequent  deaminat ion led to equal amounts  
of ga lac tose  and 2 ,5 -anhydro- ta lose .  Disacchar ide  (III) gave a posi t ive M o r g a n -  Elson tes t  [10], and in its 
ch romatograph ic  mobil i t~ on paper  was  identical  with 3 -O- (2 -ace tamido-2 - -desoxy- f l -D-ga lac topyranosy l ) -  
D-ga lac tose ,  which we had isolated prev ious ly  f rom the po lysacchar ide  of type 3 Sh. dysen te r i ae  [9]. The 
incubation of d i sacchar ide  (III) with the f i -hexosaminidase  f rom the epididymis  of the boar  (EC 3.2.1.30) [11] 
led to i ts  comple te  c leavage into N - a c e t y i - g a l a c t o s a m i n e  and galactose .  As a resul t ,  d i sacchar ide  (III) 
is  3 - O - ( 2 - a c e t a m i d o - 2 - d e s o x y - f i - D - g a l a c t o p y r a n o s y D - D - g a l a c t o s e .  F r o m  the presented  data it follows 
that the N-ace ty l - -ga lac tosamine  res idue  in the po lysacchar ide  f rom type 6 Sh. dysen te r i ae  is attached to 
the ga lac tose  res idue  in t[ie 3 position. 

Then the N-deace ty ia ted  and s tar t ing  po lysacchar ides  were  oxidized with NaIO 4. A study of the 
hydro lyza tes  of both oxidized po lysacchar ides  a f t e r  deaminat ion by GLC revealed  that in both ca se s  the 
glucose res idue  is oxidized ~, while the ga lac tose  and ga lac tosamine  res idues  a r e  r e s i s t an t  to oxidation. 
Consequently,  the ga lac tosamine  res idue b e a r s  a subst i tuent  in the 3 position. The oxidized polysacchar ide  
was  subjected to mild  acid hydro lys i s  under conditions that did not c leave  the s ta r t ing  po lysacchar ide  
(0.5 N HCI, 20 ~ 16 h). He re ,  based  on the data of gel  ch romatography  on Sephadex G-50,  the oxidized 
polysacchar ide  was cleavect comple te ly  into o l igosacchar ide  f r agmen t s ,  which could occur  in the case  
where  the res idue  of one 0f the monosacchar ides  that compose  the l inear  chain of the po lymer  is oxidized 
by the NaIO a. F r o m  t h e s e d a t a  it follows that the glucose res idue  l ies in the l inear  chain of the po iysac -  
char ide;  the conclusion waw conf i rmed by the methyla t ion data and by the isolat ion of oUgosacchar ide  (IV). 
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The N-deaeetylated polysaccharide was deaminated using a 5% NaNO 2 solution i n  dilute AcOH [6]. This 
treatment led to rupture of the galactosaminide linkages and a complete cleavage of the polysaccharide into 
oligosaceharide fragments (data of gel chromatography on Sephadex G-50). Based on the PC data, the de- 
amination product after reduction with NaBH 4 represented a mixture of two oligosaccharides with Rlaetos e 
0.76 and 1.10. Both oligosaccharides were isolated by preparative PC in the pure state. On acid hydrolysis 
the more mobile oligosaccharide gave equal amounts of glucose and galactose. The amount of this oligo- 
saceharide was small, and it was not investigated further. Based on the PC and GLC data, the hydrolysis 
of the main, less mobile oligosaecharide (IV) led to equal amounts of glucose, galactose, and 2,5-anhydro- 
talitol, i.e., to the same monosaeeharides that are formed in the hydrolysis and deamination of the starting 
polysaccharide. As a result, oligosaecharide (IV) represents a chemically modified repeating unit of the 
polysaccharide chain of the LPS from type 6 Sh. dysenteriae. 

The structure of oligosaecharide (IV) was established on the basis of the mass spectral (MS) data 
for its full acetate (V) and by methylation. The fragmentation of (V) under electron impact proceeded in 
the same manner a s desc ribed for 3-O- (/3-D-galac topyranosyl)-2,5-anhydro~mannitol ace tale [6], as is 
shown in Scheme I. In order to determine the types of glycoside linkages, trisaccharide (IV) and the start- 
ing polysaccharide were studied by the methylation method using the Hakomori conditions [12]. The 
methylated products were subjected to forTnolysis and hydrolysis; the obtained partially methylated mono- 
saccharides were studied as the polyol acetates by the GLC -MS method (Fig. 1). The identification of the 
monosaecharides by comparison with authentic samples on the basis of the GLC and MS [13] data is given 
in Table i. 

The main components of the mixture of partially methylated monosaecharides from the polysac- 
eharide are 2,3,4-tri-O-methyl-glueopyranose and 2,6-di-O-methyl--gaiactose. The minor peaks corre-  
spond to the partially methylated monosaecharides of the "cortex, ~ to which the polysaecharide chain is 
attached. As a result, the polysaccharide is branched. The absence of completely methylated monosae- 
charides in the hydrolyzate of the methylated polysaeeharide indicates tha~ the unredueed ends of the side 
chains, attached to the disubstituted galactose, are occupied by the unidentified acid component X. 

T A B L E  1. D a t a  f o r  A n a l y s i s  o f  P o l y s a c e h a r i d e  a n d  O l i g o s a c c h a r i d e  (IV) b y  M e t h y l a -  
l i o n  

P e a k s  Interpretation of substitution of hexitois 
R e t e n t i o n  

t i m e s  * 

Mole ratios 

polysaecharide 

A I, 4, 6-Tri-O-methyl-2, 5-anhydro-talitol 0.5 - 
B 2, 3, 4, 6-Tetra-O-rnethyl-dulcitol 1.0 0.06 
C 2, 4, 6-Tri-O-rnethyl-sorbkol !.56 0.13 
D 2 3, 4-Tri-O-rnethyl-sorbitol 2.0 1.0 
E 3, 4, 6-Tri-O-methyl-dulcitol 2.0 0.1 
F 2, 6-Di-O-rnethyl-dulcitol 3.14 1.12 
G 4, 6-Di-O-methyl-sorbitol 3.24 0.I 

*The retention t imes are relat ive to 2, 3, 5, 6 - t e t r a -O-methy l -du lc i to l  ace ta te  at 15~ ~ 

oligosaccharide 

1.0 
0.9 

1.0 

= 

= 
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Fig. 1. Gas-liquid ehromatogram of partially 
methylated polyol acetates, obtained from methylated 
polysaccharide (a) and oligosaccharide (b). The re-  
tention times are relative to 2,3,4,6-tetra-O-methyl- 
dulcitol acetate. 

The mix tu r e  of methyla ted  m onos accha r ide s ,  obtained f rom t r i s accha r ide  (IV), was  found to contain 
1 , 4 , 6 - t r i - O - m e  thyl-2,5 -anhyd r o - t a  litol, 2 ,3 ,4 ,6 - te t ra -O-methy l - -ga lac  topyranose ,  and 2 ,3 ,4 - t r i -O-me thy  1- 
g lucopyranose  in an equ imola r  rat io.  The appea rance  of 2 , 3 , 4 , 6 - t e t r a - O - m e t h y l - g a l a c t o p y r a n o s e  in place 
of 2 , 6 - d i - O - m e t h y l - g a l a c t o s e ,  which was detected in the hydrolyzate  of the methyla ted  po lysacchar ide ,  is 
explained by the e l iminat ion of the ga lac tosamine  res idue  as 2 ,5 -anhydro - t a lose  during deaminat ion,  which 
leads to f ree ing  one of the two substi tuted OH groups.  The second subst i tuted Oil group is apparent ly  freed 
when the acid component  is c leaved during the N-deace ty la t ion  and deaminat ion of the polysacchar ide .  
Based on these data,  t r i s accha r ide  (IV) is g a l a c t o p y r a n o s y l - ( 1 - 6 ) - g l u c o p y r a n o s y l - ( 1 - 3 ) - 2 , 5 - a n h y d r o -  
tali tol .  A number  of conclusions  regard ing  the s t ruc tu re  of the s t a r t ing  po lysacchar ide  follows f rom this.  
F i r s t ,  t r i s accha r ide  (IV) is p rac t i ca l ly  the sole product  of the se lec t ive  c leavage of the po lysacchar ide ,  
which is d i r ec t  proof  for  the p r e s ence  of repeat ing o l igosacchar ide  units. Second, the ga lac tosamine  and 
g lucopyranose  r e s idues  a r e  found in the l inear  chain of the po lysacchar ide ,  while the acid component  is 
at tached as  a b ranch  d i rec t ly  to the ga lac tose  res idue  in the 4 posit ion. Third ,  the p r e sence  of ga l ac to -  
py ranose  on the unreduced end of t r i s accha r ide  (IV) tes t i f ies  that the ga lac tose  is p r e sen t  in the po lysac -  
char ide  as the py ranose  fo rm,  which did not follow d i rec t ly  f rom the methyla t ion of the po lysacchar ide  
i tself .  The las t  p rob lem that had to be solved was  to de te rmine  the configurat ion of the glycoside l inkages.  
The fi--configuration of the ga lac tosaminide  linkage followed f rom the data for  the enzymat ic  hydro lys i s  of 
d i sacchar ide  (III). To de t e rmine  the conf igurat ions  of the glucoside and galac tos ide  l inkages the acetyla ted 
t r i s aceha r ide  (V) was oxidized with CrO 3 in AcOH as descr ibed  in [14, 15]. A study of the hydrolyzate  of 
the oxidized t r i s aceha r i de  (V) disc losed that the g lucopyranose  and ga lac topyranose  res idues  a r e  r e s i s t an t  
to oxidation, and consequently a r e  at tached by ~--glycoside l inkages.  The p rac t i ca l ly  comple te  oxidation of 
the 2 ,5 -anhydro- ta l i to l  res idue  proved unexpected,  but this fact  was  conf i rmed exper imenta l ly  using an 
authentic sample  of the full ace ta te  of 2 ,5-anhydro- ta l i to l .  

The optical  ro ta t ion  values  of the po lysacchar ide ,  [~]D + 56.5~ and of t r i s accha r ide  (IV), [C~]D + 74 ~ 
a r e  found to be in a g r e e m e n t  with the de te rmined  configurat ions of the glycoside l inkages.  

The combinat ion of the p resen ted  data m a k e s  it poss ib le  to ass ign  s t ruc tu re  (I) to the chemica l  r e -  
peat ing unit of the po lysacchar ide  chain of the O-speci f ic  LPS of typs 6 Sh. dysen te r iae .  

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

The PC was  c a r r i e d  out on FN-11 paper  in the sys t ems :  6 : 4 : 3 n - b u t a n o l - p y r i d i n e  - w a t e r  (system 
A) and ethyl a c e t a t e - C H 3 C O O H - H C O O H - w a t e r  (system B). The pape r  e l e c t ropho re s i s  was c a r r i e d  out 
in 0.025 M pyridine - a c e t a t e  buffer  at  a potent ial  gradient  of 28 V / c m .  The sugars  we re  detected using 
alkal ine AgNO3, acid aniline phthalate,  o r  KIO 4 and benzidine. The ge l - ch roma tog raphy  was c a r r i e d  out 
in pyridine - a c e t a t e  buf fer  with pH 4.5 (10 ml  of CH3COOH and 4 ml  of pyridine in 1 l i t e r  of water) ;  the 
output curves  we re  cons t ruc ted  f rom the data of the reac t ion  with p h e n o l -  sulfuric  acid [16]. The GLC 
method desc r ibed  in [5] was used to analyze the aminosuga r s  and de te rmine  the ra t ios  of the m o n o s a c -  
char ides .  The GLC was  c a r r i e d  out on a Pye  Unicam 104 ins t rument  using a 90 x 0.4 em column packed 
with 3% ECNSS-M deposi ted on G a s c h r o m e  Q (100-120 mesh) ,  while the GLC - M S  was ca r r i ed  out on a 
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Varian Gnom MAT-111 ins t rument  using the same phase and support.  The NMR spect ra  were  taken on an 
NL-100 spec t romete r  in ]:)20 solution at 90 ~ while the m a s s  spect ra  were  taken on a Varian CH-6 ins t ru -  
ment. The optical rotation was determined on a Perkin - E l m e r  141 polar imeter .  The solvents were  evap-  
orated in vacuo at 40 ~ 

Isolation of O-SpecifiC LPS and Polysacchar ide .  The bac te r ia l  cel ls  of type 6 Sh. dysenter iae ,  Tyakht 
s t ra in  No. 458-679, were  grown on nutrient  medium containing casein  hydrolyzate  by the depth method with 
aeration.  The cel ls ,  dried in success ion  by acetone and ether,  were  extracted with hot aqueous phenol, 
the aqueous layer  was dialyzed, and the nucleic acids were precipitated with cetavlon as described in [3]. 
The obtained LPS was purified by ul t racentr i fuging (105,000 g, 4 h). The LPS (500 mg) was hydrolyzed with 
60 ml of dilute AcOH solution (pH 3.4) for 1.5 h at 100 ~ cooled, centrifuged 1 h at 105,000 g, and the 
supernatant  l iquor was lyophilized and chromatographed on a 3.7 x 55 cm column packed with Sephadex 
G-50. The appropria te  f ract ions were lyophilized. We obtained 125 mg of the polysacchar ide ,  with [~]~ 
+ 56.6 ~ (C 1.0, w a t e r ) ,  and 140 mg of the ol igosacchar ide  fraction. 

N-Deacetylat ion of Polysacchar ide .  The polysacchar ide  (100 mg) was reduced with 20 mg of NaBH 4 
in 3 ml of water  for  2 h, acidified with AcOH, deioni~'.ed by ge l -chromatography  on Sephadex 0 -25 ,  and 
lyophilized. The reduced polysacchar ide  was dried in vacuo over  P205 at 70 ~ and then heated with 2 ml  of 
anhydrous hydrazine and 100 mg of hydrazine sulfate in a sealed ampul for  20 h at 105 ~ The hydrazine was 
evaporated.  The residue was dried in vacuo over H2SO 4, chromatographed on a column packed with Sephadex 
G-50 (35 x 2.3 cm),  and the fract ions that escaped from the blank volume of the column were  lyophilized. 
We obtained 72 mg of the N--deacetylated polysaccharide.  

Acid Hydrolysis  of N-Deacetylated Polysacchar ide .  Six 0.4-rag portions of the N-<leacetylated poly-  
sacchar ide  were  hydrolyzed with 0.5 ml of 2 N HC1 at 100 ~ in sealed ampuls. The hydrolyzates  were cooled 
at definite time intervals ,  evaporated in vacuo at 20 ~ over  NaOtt, and studied using an amino acid analyzer .  
Relative to the retention time of galactosamine,  the retention time of d isaechar ide  (II) was 0.62, and that of 
the modified acid component  X was 1.17. The yields (%) of the hydrolys is  products are  given below, in 
which connection the amount of d isacehar ide  (II), formed by hydrolys is  in 3 h, was taken as 100%. 

Time,  h 1 2 3 4 6 8 
Disaccharide (II) 63 84 100 98 98 95 
Galactosamine 4 5 7 8 9 11 

Isolation and Charac te r i s t i c s  of Disacchar ides  {II)and 0II). The N-deacetylated polysaccharide (30 
mg) was hydrolyzed with 2 ml  of 2 N HC1 for  3 h at 100 ~ and the hydrolyzate  was evaporated over  NaOH at 
20 ~ and then chromatographed on a 11 x 0.6 em column packed with cat[onite Dowex 50-W x 8, followed by 
initial elution with 0.025 M and then with 0.1 M pyridine - a c e t a t e  buffer. The separat ion was checked by 
paper e lec t rophores is ;  d isacchar ide  (II) has Mgalactosamine 0.65. The fract ions that contained d i sac -  
charide (II) were  acetylated with acetic anhydride in 90% methanol for 1 h, evaporated,  and c h r o m a t o -  
graphed on paper in sys tem A, with elution of the zone with Rglucose 0.58. Disaccharide (III)was obtained, 
Disacchar ide  (III) was incubated in 0.2 ml  of 0.1 M phosphate - c i t r a t e  buffer,  pH 3.8, that contained fi- 
hexosaminidase  [11], and the cleavage was checked by PC in sys tem A. After  5 h the disacchar ide  was 
completely cleaved into N-ace ty l -ga lac tosamine  and galactose.  

Per iodate  Oxidation. Here 10-rag port ions of the s tar t ing and N-deacetylated polysacchar ide  were  
oxidized with 2 ml  of 0.1 M NaIO 4 in the dark at 20 ~ af ter  which 80 mg of NaBH 4 was added, and the mix -  
ture was kept for 2 h, acidified with AcOH, chromategraphed on a column packed with Sephadex G-50, and 
the fract ions that escaped f rom the blank volume of the column were  lyophilized~ GLC analysis  revealed 
that the hydrolyzates  of both of the oxidized polysacchar ides  contain galac tosamine,  galactose,  and glucose 
in a 1 : 1 : 0.1 ratio.  A 5-rag portion of the oxidized polysacchar ide  was hydrolyzed with 0.5 N HC1 at 20 ~ 
for  16 h and then lyophiUzed; ge l -chromatography  of the res idue on Sephadex G-50 revealed that the poly-  
mer i c  fract ion is completely absent. 

Deamination of N-Deacetylated Polysacchar ide .  To 25 mg of the N-deacetylated polysacchar ide  in 
1 ml of water  were  added 1.5 ml  each of 5% NaNO 2 and 33% AcOH solutions. After  40 rain the mixture  was 
treated with cationite KU-2 (H + form),  lyophilized, reduced with NaBH4, treated with cationite KU-2 (H + 
form),  evaporated;  the H3BO 3 was removed by evaporation with methanol,  the residue was chromatographed 
on paper in sys tem B, and the zones with Rlactos e 0.76 and 1.10 were  eluted with water .  We, respect ively,  
obtained 5.2 mg of ol igosacchar ide (IV), with [~]~ + 73.9 ~ (C 0.40, water) ,  and 0.6 mg of an ol igosaccharide 
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that gave glucose and ga lac tose  on hydro lys i s .  Ol igosacchar ide  (IV) was acetyla ted  with acet ic  anhydride 
in pyridine.  Aceta te  (V) was obtained. Mass  spec t rum ( m / e ) :  848 (M-CH3COOH),  8350VI-CH2OAc) , 788 
(M-2CH3COOH),  619, 561, 331, 319, 273. 

Methylat ion of Po lysaccha r ide  and Ol igosacchar ide  (IVL The methyla t ion  was c a r r i e d  out in the 
p r e s e n c e  of methylsu l f inyl  anion as  descr ibed  in [12]. In the case  of the po lysacchar ide  the mix tu re  was 
diluted with wa t e r  and dialyzed; in the case  of o l igosacchar ide  (IV) the methyla ted  product  was ex t rac ted  
with CHCI 3, and the ex t r ac t  was  dr ied over  Na2SO 4 and evapora ted .  The methyla ted  samples  we re  hy -  
dro lyzed  with 85% HCOOH for  2 h at  100 ~ and then with 0.3 N HCI for  16 h a t  100 ~ evapora ted ,  reduced 
with NaBH4, worked up in the usual m anne r ,  and studied by the GLC - M S  method as the par t ia l ly  methyla ted  
polyol ace ta tes .  The ana lys i s  r e su l t s  a r e  given in Table  1. Mass  spec t rum of 1 , 4 , 6 - t r i - O - m e t h y l - 3 - O -  
acetyl-2,5-anhydro-talitol (m/e): 203, 143, 129, 115, 111, 103, 101, 87, 85, 75, 71, 59, 55, 45, and 43. 
The mass spectra of the other partially methylated monosaccharides were interpreted on the basis of the 
data given in [13]. 

Dete rmina t ion  of Configuration of Glycoside  Linkages.  Ol igosacchar ide  (V) was oxidized with 20 
mg  of CrO 3 in 0.2 ml  of glacia l  AcOH for  2 h at  50 ~ diluted with wa te r ,  ext rac ted with CHC13, and the 
ex t r ac t  was  washed and evapora ted .  The res idue  was hydrolyzed with 2 N HC1 and studied by GLC as the 
full polyol ace ta tes .  The ga lac tose  : glucose : 2 ,5 -anhydro- ta l i to l  ra t io  was 1 : 1 : 0.15. 

The au thors  exp re s s  the i r  gra t i tude to G. V. Vikha for  g rac ious ly  supplying the f i -hexosaminidase  
and to B. M. Zolo ta rev  for  taking the m a s s  spec t ra .  

C O N C L U S I O N S  

Based on the data of se lec t ive  c leavage ,  me thy la t ion ,  and oxidation with CrO 3 it  was  shown that the 
repea t ing  unit of the po lysacchar ide  chain of the l iposacchar ide  f rom type 6 Sh. dysen te r i ae  is the t r i s a c -  
char ide  fi-D-N - a c e t y l g a l a c t o s a m i n y l -  (1 - 3 )-c~ -D-ga lac  t opy ranosy l -  (1 - 6) -~  -D-gluc opyrano se,  to the 
ga lac tose  res idue  of which is at tached an unindentified acid component  in the 4 position. 
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