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In a preceding paper’, we reported the synthesis of a number of N-substituted 
D-mannosylamines that exhibit interesting biological activities. The importance of 
carbohydrates in various immunological processes that involve membrane receptor, 
surface antigen, mediators of delayed hypersensitivity, and glycoprotein biosynthesis 
has been well recognized’. Novel analogs of 2-acetamido-N-(L-aspart-4-oyl)-2-deoxy- 
b-D-glucopyranosylamine, the glycopeptide junction in immunoglobulins, were 
explored3 as potential regulators of the biosynthesis, secretion, and function of 
immunoglobulins. Glycosylamine linkages occur widely in the region linking carbo- 
hydrate and protein moieties in proteoglycans and glycoproteins4. As an extension 
of work on amino-alkyl and -aryl glycosides having insulin-like activity5-‘, we now 
report the synthesis of a group of novel analogs of glycopeptides having o-amino- 
alkanoic acids or heterocyclic groups linked to the sugar carrier, D-marmose, through 
an amide linkage. 

Crystalline 2,3,4,6-tetra-O-ace@-@-D-mannopyranosylamine’ (1) was obtained 
in good yield from 2,3,4,6-tetra-O-acetyl-c+D-mannopyranosyl azide by catalytic 
reduction with Raney nickel. Condensation of 1 with 7-(benzyloxycarbonylamino)- 
hzptanoic acid’ in dichloromethane containing dicyclohexylcarbodiimide (DCC) 
gave 2,3,4,6-tetra-0-acetyl-N-[7-(benzyloxycarbonylamino)heptanoyl]-~-D-manno- 
pyranosylamine (2) in low yield, but the N-acylurea 7 was isolated as the major pro- 
ductlopl’. However, when 1 was coupled with 7-(benzyloxycarbonylamino)heptanoyl 
chloride in the presence of 4-(dimethylamino)pyridine”, compound 2 was isolated 
in 60 y0 yield. ZemplCn deacetylation of 2 afforded 3, which was hydrogenated in the 
presence of 10 % palladium-on-charcoal, to give N-(7-aminoheptanoyl)-/?-D-manno- 
pyranosylamine (4). The two homologs 5 and 6 were prepared, as for 4, from 1 

and the respective, N-protected w-aminoalkanoic acidsg. The insulin-like activities 
of the N-(7-aminoheptanoyl) (n = 6) and N-(8-aminooctanoyl) (n = 7) derivatives 
(4 and 5, respectively) were about the same, and were much greater than that of the 
N-(6-aminohexanoyl) (n = 5) analog 6. These biological activities have already been 
discussed5. 

Analogs of 2-acetamido-N-(L-aspart-4-oyl)-2-deoxy_B 
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having the 2-amino and the free l-carboxyl group in the L-aspart4oyl group re- 
placed by hydantoin and toluenesulfonamide groups were reported previously3. We 
have now prepared iV-p-tolylsulfonyl-~-D-mannopyranosylamine13 (8), the IV-benzoyl 
derivative14y15 (9), and the N-(5-hydantoinacetyl) analog (10) for additional biological 
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