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In spite of the wide p r epa ra t i ve  use  of ace to lys i s  for  the f ragmenta t ion  of po lysacchar ide  chains,  the 
influence of the type of bond and its configurat ion and also of the monosacchar ide  composi t ion on the ra te  
of ace to lys i s  has  not been studied sys t ema t i ca l ly  on s imple  o l igosacchar ide  models .  

We previous ly  [1] suggested a method for  measu r ing  the ra te  of ace to lys i s  and, with ma l to se  as ex-  
ample ,  we invest igated the influence of the composi t ion of the aee to lys i s  mix tu re  and of the nature  of the 
ca ta lys t  on the ra te  of c leavage of the glycosidic bond. In the p resen t  pape r  we give information on the 
ace to lys i s  of 15 other  o l igosacchar ides .  

Acetolysis  was p e r f o r m e d  in a mix tu re  of acet ic  anhydride and acet ic  acid (1 : 1) in the p r e sen ce  of 
sulfur ic  and perch lor ic  acids ,  except for  the case  of cel lobiose  which was p e r f o r m e d  in acet ic  anhydride 
because  of its poor  solubil i ty.  The sequence of reac t iv i t i es  of the d i sacehar ides  was the s ame  for  p e r -  
chlor ic  acid as for  sulfur ic  acid. 

J apanese  worke r s  [2] have cons idered  the ace to lys i s  of a number  of glucobioses with o~-glyoosidic 
links between the monosaecha r ide  res idues .  They found the following dependence of the ra te  of ace to lys i s  
on the nature  of the bond between the monosaccha r ide  res idues:  1,6 >> 1,4 > 1,3 > 1,2 > 1,1. 

We have studied the ace to lys i s  of a - l i nked  glucobioses in a different  ace to lys i s  mix ture  (Fig. la) .  
However,  the dependence of the act ivi ty on the type of bond remained  the same:  1,4 > 1,2 > 1,1. 

For  glucobioses with f l -glycosidic  l inkages the dependence of the reac t iv i ty  is different  (see Fig. lb): 
1,1 > 1,6 > 1,3 > 1,4 > 1,2. The g rea t e s t  d i f ference in the ace to lys i s  of the glueobioses differing only in the 
configurat ion of the glycosidic  linkage is found for  the 1 , i - l inkage .  

Disacchar ides  containing ga lac tose  res idues  a re  decomposed on ace to lys i s  m o r e  rapidly than the 
cor responding  glucobioses ,  the ra te  of ace to lys i s  increas ing  pa r t i cu la r ly  s t rongly  when the re  is a ga lac-  
tose  res idue  at the reducing end; i .e. ,  the following rule  is obse rved  (see Fig. la): Olu 1-~-+2Oal > Oa l  ! 

2-+2Glu > Glu 1 ±-+2 Olu. 

Figure  lc  shows the resu l t s  of the ace to lys i s  of five o l igosacchar ides  with a 1,6-l inkage.  The dif-  
f e rences  in the ra tes  of hydro lys i s  of these  o l igosaochar ides  a r e  smal l ,  but they all undergo ace to lys i s  
cons iderably  f a s t e r  than ma l to se  in which the glycosidic bond involves the second alcoholic hydroxyl .  Con- 
sequently,  the labil i ty of the 1,6 linkage is de te rmined  by the nature  of the linkage and does not depend on 
the nature  of the sugars  connected by the glycosidic linkage. 

The high reac t iv i ty  of the 1,6 linkage poss ib ly  depends on different  ace to lys i s  mechan i sms .  Two 
points of view exist  concerning the s i te  of a t tack of the aeetoxonium ion (CH3CO+): 1) a t tack  by the cation 
takes  place at the glycosidic  oxygen atom, forming cyclic  sugar  ace ta tes ;  and 2) a t tack  by the cation takes  
place  at the cyclic  oxygen atom; ace ta tes  of the aldehyde fo rms  of the sugar s  a r e  produced[3] .  In view of 
th is ,  it was of in te res t  to invest igate  the composi t ion of the monosaecha r ide  f rac t ion  fo rmed in the ace to l -  
ys i s  of a number  of glucobioses .  We studied the ace to lysa tes  of a number  of gluoobioses by gas- l iquid  
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F ig ,  1 .  Acetolysis  curves  of d tsacchar ides ,  a -c ) .~ - l inkages ' in  a-ra{xture of ace-  
tic anhydride and acetic acid (1: 1) at a concentrat ion of H~SO4 of 2 M. 1) t reha lose  
(~-D-glucopyranosyl  ~-D-glucopyranoside) ;  2) kojibiose [O-~-D-glucopyranosyl -  
(1 --* 25-D-gl ucopyranose];  35 O- ~-D-ga lac topyranosy l -  (1 --- 2)-D-gluc opyranose;  45 
mal tose  (O-~ -D-g lucopyranosy l - ( I  ~4) -D-g lucopyranose] ;  5 ) O - ~ - D - g l u c o p y r a n -  
osyl-(1 --25-D-galactopyranose.  b) With B-linkages (under the same conditions). 1) 
Sophorose [O-fl-D-glucopyranosyl-  (1 ~ 2)-D-glucopyranose] ;  2) cel lobiose [O-fl-D- 
glucopyranosyl-(1 ~4) -D-g lucopyranose]  (acetolysis  was pe r fo rmed  in Ac20); 3) 
laminar ib iose  [O-f l 'D-glucopyranosyl-(1  ~3) -D-g lucopyranose] ;  45 lac tose  [O-H-D- 
galactopyranosyl-(1  ~4) -D-g lucopyranose] ;  5) gentiobiose [O-~-D-glucopyranosyl-  
(1--* 65-D-glucopyranose]; 65 f l , f l-Trehalose (O-fl-D-glucopyranosyl f l -D-glucopyran-  
osideS, c5 With 1,6-l inkages [(CH3CO)~O-CH3COOH (1: 15; H2SO4 0.5 M]. 15 Maltose 
(given for  comparison);  2) methyl gentiobiuronate; 3) p r imeve rose  [O- f l -D-xy lo -  
pyranosyl -  (1 ~ 6)-D-glucopyranose];  4) gentiobiose [O-/3-D-glucopyranosyl- (1 ~ 6)- 
D-glucopyranose];  5) epigentiobiose [O-E-D-glucopyranosyl-  (1 ~ 6)-D-glucopyran-  
ose]; 6) m e l i b i o s e  [O-~-D-ga lac topyranosyl -  (1 ~ 6)-D-glucopyranose] .  

chromatography.  The ra t ios  of the penta- and heptaacetates  of glucose in the acetolysis  of glucobioses 
a r e  given below. 

Disacchar ide  Pentaac etate Heptaac etate 

o~ ,oe-Trehalose 3 1 
fl ,fl -T  rehalos  e 5 1 
Kojibiose 35 1 
Sophoros e 12.5 1 
Maltose 35 1 
Cellobiose 14.5 1 
Gentiobiose 5 1 

As can be seen, the d i f ferences  in the rat ios  of the penta- and heptaaceta tes  for  the glucobioses a re  
considerable .  The g rea tes t  amounts of heptaacetate  a re  found for  gentiobiose and B ,B- and ~ , ~ - t r e h a l o s e s .  
The f i r s t  two disacchar ides  possess  a high react ivi ty .  

Consequently,  the react iv i ty  of the d isacchar ides  is due to the ease  of opening of the ring in the gly-  
cone. The high proport ion of heptaacetate  in the acetolysate  of ~ , ~ - t r e h a l o s e  can be explained by the dif-  
ficult access ib i l i ty  of the glycosidic oxygen, while in gentiobiose and ~ , f l - t reha lose  it is more  access ib le .  

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

Acetolysis  was pe r fo rmed  by the method descr ibed  previously [1] at 40 ~0.1°C. The model  compounds 
were  synthesized by known methods.  The i r  melt ing points and analyses  agreed  well with those given in the 
l i t e ra tu re  [4]. 

To de te rmine  the rat io between the penta-  and heptaacetates ,  acetolys is  was pe r fo rmed  for  th ree  
days at 40°C on 30 mg of the full aceta tes  of the disacchar ides  in 0.3 ml of acetolys is  mixture .  The aceto l -  
ysate  was poured into wate r  and ex t rac ted  with chloroform,  and the ext rac t  was washed with water ,  dried 
with sodium sulfate,  and evaporated.  The monosacchar ide  fract ion was chromatographed in a Tswet t -2  
chromatograph [OKBA (Experimental  Design Bureau for  Automation), Dzerzhinsk] with a f lame-ionizat ion 
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detector. The c a r r i e r  gas was nitrogen at a rate of 33 ml/min. The rate of feed of hydrogen was 33 mi /  
rain and of a i r  300 ml/min. Stainless-steel column (1 m x 0.3 cm), filled with 20% of E-301 (by weight) on 
Chromosorb W (45-60 mesh); temperature 210°C. 

SUMMARY 

1. For glucobioses with a fl-glycosidic linkage the following sequence of rates of acetolysis accord- 
ing to the type of bond has been found: 1,1 > 1,6 > 1,3 > 1,4 > 1,2. 

2. It has been established that when a glucose residue in a disaceharide is replaced by a galaetose 
residue, the resistance of the glycosidic linkage to acetolysis decreases.  

3. The high reactivity of disaccharides having 1,6-glycosidic linkages has been explained. 

4. The ratios of penta- and heptaacetates from some glucobioses have been determined by the GLC 
method. 
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