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One of the types  of bonds between po lysacchar ide  and pro te in  f r agments  in g lycoprote ins  is a O- 
glycosidic  bond of f l-hydroxy amino acids - se r ine  and threonine with amino sugars :  N-ace ty l -D-g lueos -  
amine and N-acety l -D--galac tosamine .  

We have prev ious ly  invest igated the p rope r t i e s  of a O-glycosidic  c a r b o h y d r a t e - p e p t i d e  bond for  the 
case  of O-g lycos ides  of se r ine  in which the role  of ca rbohydra te  component  was fulfilled by neutra l  mono-  
sacchar ides  [1, 2]. It would be in te res t ing  to compare  the p r o p e r t i e s  of g lucosaminides  of hydroxy amino 
acids with the p r o p e r t i e s  of the O-glycos ides  of se r ine  and to de te rmine  how a 2 -ace tamido  group affects  
the stabil i ty of the O-glycosidic  bond. In view of this,  we have synthesized the O-/3-D-glucosaminide of 
N-benzy loxyca rbony l -L- se r ine  ( cbz -L-se r ine )  and have invest igated its s tabi l i ty  to hydrolyt ic  decomposi t ion.  

The condensat ion of 2 - ace t amido -3 ,4 ,6 - t r i -O-ace ty l -2 -deoxy -o~D-g lucopy ranosy l  chloride with the 
methyl  e s t e r  (ME) of N - c b z - L - s e r i n e  in dry benzene in the p re sence  of Ag2CO 3 with the continuous e l im-  
ination of the solvent by dist i l lat ion gave a 50% yield of the 2 - ace t amido -3 ,4 - t r i -O-ace ty l -2 -deoxy - /3 -D-  
glucopyranoside  of the ME of N - c b z - L - s e r i n e .  When this compound was t r ea t ed  with a 4 N solution of 
methylamine in absolute methanol,  the 2 -ace tamido-2-deoxy- f l -D-g lucopyranos ide  of the methylamide of 
N - c b z - L - s e r i n e  {I) was isolated.  

The stabi l i ty  of the O-glycos ides  of the methylamide  of N - c b z - L - s e r i n e  in 0.4 N HC1 at 100°C was 
found f rom the inc rease  in the consumption of per iodate  de te rmined  spec t rophotomet r ica l ly  at 221 nm [3]. 
The method of de termining the s tabi l i ty  of the O-glycosidic  bond in an alkaline medium was based on the 
spec t rophotomet r ic  de te rmina t ion  of aminoacry l ic  acid der iva t ives  - p r o d u c t s  of the decomposi t ion of O- 
glycosides  of se r ine  - at 225 nm. 

On hydrolys is  with 0.4 N HC1, compound (I) decomposed to the extent of 40-43% in 2 h, while the 
O-f l -D-glucopyranos ide  of the methylamide  of N - c b z - s e r i n e  (II) decomposed to the extent of 47-50%. Com-  
pound (I) was hydrolyzed a lmost  complete ly  in 4-6 h, which ag rees  well with informat ion on the hydrolysis  
of (II) [2]. On alkaline hydrolys is ,  the bulk of the {I) and (II) was saponified a f te r  30 rain, the ra tes  of de-  
composi t ion of the two glycosides  in 0.1 N NaOH being very  s imi l a r .  

Thus, the conclusion drawn previous ly  for  neutral  monosacchar ides  on the insignificant influence of 
the nature of the monosacchar ide  on the hydrolytic stabil i ty of a O-glycosidic  bond [2] a lso  extends to de-  
r ivat ives  of D-(amino sugar)s .  

Acid Hydrolys is .  A s tandard solution o: (I) or  (II) or  of a solution containing equ imolar  amounts of 
the methylamide of N - c b z - s e r i n e  and N-ace ty l -D-g lucosamine  [or D-glucose for  (II)] (0.1 ml) was kept in 
0.4 N HC1 at 100°C for  a p r ede t e rmined  t ime .  The hydrolyzate was t rea ted  with 0.4 ml of 0.2 M c i t r a t e -  
phosphate buffer ,  pH 4.23 and 0.3 ml  of 1 mM sodium per ioda te .  The mixture  was kept at 100°C for  10 min 
and was diluted with 5 ml of water ,  and the absorpt ion was measured  at 221 nm. As a blank we used 0.1 
ml of 0.4 N HC1, 0.4 ml of buffer,  and 5.3 ml of water .  The absorpt ion of a sample  containing 0.1 ml of the 
s tandard solution of (I), 0.4 ml  of buffer ,  and 0.3 ml of a solution of per iodate  that had been heated at 100°C 
for  10 rain and diluted with 5 ml of wa te r  was taken as 0% decomposi t ion.  

Alkaline Hydrolys is .  To 0.1 ml (1 /~mole) of a solution of (I) was added 0.1 ml of 0.2 M NaOH and 
the mixture  was kept the required  t ime  and diluted with 5 ml of 50% ethanol, and was then invest igated 

Pacif ic  Ocean Institute of Bioorganic Chemis t ry  of the F a r - E a s t e r n  Scientific Center ,  Academy of 
Sciences of the USSR. Trans la ted  f rom Khimiya Pr i rodnykh Soedinenii, No. 6, pp. 805-806, November -  
December ,  1974. Original ar t ic le  submit ted April  18, 1974. 

©19 76 Plenum Pltblishblg Corporation, 22 7 West 17th Street, New York, A~ Y. 10011. No part of  this publication may be reproduced, 
stored in a retrieval system, or transmitted, in any form or by any means, electronic, mechanical, photocopying, microfilming, 
recording or otherwise, without written permission of  the publisher. A copy o f  this article is available from the publisher for $15. 00. 

836  



spectrophotometrically at 225 nm. A calibration curve was plotted from the absorption of samples contain- 
ing the methylamide of aminoacrylic acid and N-acetyl-D-glucosamine or D-glucose, according to whether 
the degree of decomposition of {I) or (II) was being determined. 
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