
Pure &App/. Chern., Vol. 65, No. 6, pp. 1223-1232, 1993. 
Printed in Great Britain. 
@ 1993 IUPAC 

Glycopeptides of biological interest: A challenge 
for chemical synthesis 

Horst Kunz 

Institut fiir Organische Chemie, Universittit Mainz, Becher-Weg 18, D-6500 Mainz, 
Germany 

Abstract. The synthesis of glycopeptides which constitute partial structures of 
glycoproteins, e. g. tumor-associated antigens or virus envelope glycoproteins, is 
presented. The problems of the selective deblocking and chain extension of such 
glycopeptides which contain acetalic glycosidic bonds were solved by application of the 
fluorenylmethoxycarbonyl (Fmoc) group cleavable with the weak base morpholine and 
by the introduction of the allylic protecting groups which can be removed under almost 
neutral conditions via palladium(0)-catalyzed ally1 transfer to weakly basic nucleophiles. 
The allylic protection was extended to a new allylic anchoring principle in the solid 
phase synthesis. It allows to detach the synthesized peptides and glycopeptides from the 
polymer under neutral conditions. The synthesis of glycopeptides with branched and 
fucose containing saccharide side chains demands an even more chemoselective strategy 
which includes the exchange of protecting groups within the saccharide portion. In 
these syntheses, the azido group was used as the protection and precursor of the 
anomeric amino function required for the construction of the N-glycosyl asparagine 
linkage. An important indirect protecting effect is exhibited by the 0-acetyl protecting 
groups within the saccharide part which strongly stabilize the glycosidic bonds. Using 
these methods, glycopeptides which contain tumor-associated TN and T antigen or 
Lewis antigen-type side chains and represent partial sequences of virus envelope 
proteins were synthesized and linked to carrier proteins to give synthetic glycoprotein 
antigens. 

BIOLOGICAL SELECTIVITY WRITTEN IN CARBOHYDRATES 

During the past decades it has been recognized that most of the natural proteins of mammalians carry 
covalently linked saccharide side chains. The carboyhydrate portions of the glycoproteins as well as those of 
glycolipids obviously play key roles in biological recognition processes such as the selective transport of 
serum components through membranes, the adaption of enzymes or toxines to membranes, the docking of 
bacteria and viruses to cells and the cell-cell communication (ref. 1). Carbohydrates of membrane 
glycoproteins constitute recognition signals in the regulation of the cell growth (ref. 2). It is logical, that 
normal cells and tumor cells have been found to be quite different in the glycoprotein profiles of their cell 
membranes (ref. 3). Altered glycoproteins of the tumor membranes have been reported to be tumor-associated 
antigens, e. g. the Thomsen-Friedenreich antigen glycoproteins (T antigen) 1 (ref. 4, 5) .  These antigen 
components belong to the class of the 0-glycoproteins. In 0-glycoproteins the carbohydrate parts are 0- 
glycosidically linked to hydroxy amino acids. Among the 0-glycoproteins the mucin-type subclass, e. g. 1, is 
characterized by the a-0-glycosidic bond between N-acetylgalactosamine and serine or threonine. 

Fucosylation of glycoproteins also plays a crucial role in tumor development (ref. 6).  In this context, N- 
glycoproteins fucosylated in the core region (2) have been found to be tumor-associated antigens (ref. 7). 
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