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Studies on the complexing of nucleosides’ and nucleotides* with metals have 
increased during the last few years due to the biological significance of this phenomenon3 
We now report on the complexing of the nitrogen heterocycle-monosaccharide deriv- 
atives l-3, which are structurally related to naturally occurring C-nucleosides’ . These 
compounds were expected to form complexes readily because of hydrogen bonding be- 
tween the anomeric hydroxyl groups and the nitrogen atom of the heterocyclic residue. 
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Complexes with copper(I1) ion were formed by storage of solutions of 1.2, or 
3 with copper(I1) acetate in methanol. The respective complexes 4 (m-p_ 295”), 5 (m.p. 
92”), and 6 (np. 93”) were isolated in moderate yield by slow concentration of the 
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solutions. They were coloured powders having satisfactory analytical data corresponding 
to the general formula CuL,, where L is a ligand (ie., I, 2, or 3). 

The electrochemical method6 for preparing metal complexes of nitrogen hetero- 
cycles was applied to l-3, and electrolysis using a copper anode gave 4-6 in high yields. 
It is noteworthy that potentials of formation of the complexes decreased in the order 
4>5>6. 

The structures of 4-6 were revealed by physical methods. Each complex ex- 
hibited the expected chiroptical properties, as cd. absorptions in the visible spectral 
region: [0] 722 0, [9]6ss 1165, [B],,, 0 for 4; and [0],, 0, [8]6,s 100, [0]ss6 0 for 5; 
from [e] = MB/cl, where M = molecular weight, c = concentration (mole/dl), and 1 = path- 
length (dm). The observed c.0. bands are indicative of a metal centre adjacent to a chiral 
carbon atom. 

The absence of hydroxyl absorption in the i-r. spectrum of each complex, together 
with the frequency shifts of the C=N absorptions relative to those in l-3, indicated the 
presence of both ionized ligand and heterocycle nitrogen atom co-ordinated with the 
copper atom, and, therefore, the chelate structure of the complexes. This conclusion is 
also confirmed by the ready dissolution of the complexes in organic solvents. 

The magnetic moments of 4 and 5, as determined by the Goug method’, had the 
values of -1.8 B.M. characteristic’ of mononuclear complexes. 

The e-p-r. spectrum of 4 showed a distinct, superfine structure. A similar spectrum, 
although complicated by line broadening, was shown by 5. These observations also 
indicate9 the co-ordination of copper with nitrogen and confirm the chelate nature of the 
complexes. 

Measurements of the dipole moments of 4 and 5 gave values of 3.17 and 4.74 D, 
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hedral structure of the copper atoms. 
Thus, the complexes may be formulated as bis[ l-C-( benzothiazol-2-yl)-2,3:5,6- 

di-0cyclohexylidene-D-mannofuranose] copper(H) (4), bis[3,4:6,7-diU-cyclohexylidene- 
l-deoxyl-l-C_(pyrid-2-yl)-Dn2am20-heptulo-2,Ifuranose]copper(II) (S), and bis[3.4:6,7- 
di-O-c~clohexylidene-l-deoxy-l-C~4,6-dimethyIpyrld-2-yl)-~-~~~~~-heptulo-2,5-fur~ose]- 
copper(I1) (6). 

Complex formation of l-3 with cobalt(11) and nickel(II) was successful, and some 
of the complexes were obtained sufficiently pure to establish an empirical formula of MeLs. 
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