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It has been demonstrated recently [l, 21 that 
metal complexes of quinquedentate macrocyclic 
ligands can be isolated from Schiff Base condensa- 
tions of 2,6-diformylpyridine (I) and 2,6diacetyl- 
pyridine (II) which are carried out in the presence of 
certain metal ions. Such complexes have approxi- 
mately pentagonal-bipyramidal coordination 
geometries, with equatorial donors provided by the 
quinquedentate ligand and with two monodentate 
ligands defining the axial sites. In an attempt to 
prepare complexes with more regular coordination 
polyhedra, synthetic routes have been successfully 
modified as shown in the reaction scheme to incor- 
porate more donor atoms into fused rings, and thus 
provide a more rigid and more planar equatorial 
‘Ng’ donor set. 
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aSome results of this study were presented at the 7th 
Coordination and Metal-Organic Chemistry Conference, 
La Trobe University, Australia, February, 1977. 

bPresent address: Chemistry Department, University of 
St. Andrews, Fife KY16 9ST, Scotland, U.K. 
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In the presence of zinc(H) salts of weakly co- 
ordinating anions (e.g. NO;) the reactions of the di- 
hydrazine (III) resulted in cationic zinc(I1) complexes 
with water molecules occupying axial coordination 
positions. {8,15-Dihydro-2,6_dimethyLtripyrido- 
[c,d:i,jY,m] [ 1,4,7,8,10,13,15] -heptaazapentadecin- 

N1~b,N”,iVsb,Nr2b}diaquozinc(II) dinitrate (IV, 
M = Zn, R = CHa, Y = HaO, z = 2 as nitrate salt) 
separated from ethanol as pale yellow plates, [ZnCra- 
Hr,N7(H20)a](N0&, M = 568.37, monoclinic, 
space group Pn, a = 14.132(4), b = 9.226(4), c = 
8.739(2) & /3 = 94.50(l)“, U = 1139.41 A’, Dm = 
1.62, D, = 1.65 g cmM3, Z = 2. The crystals diffracted 
only weakly and the X-ray structure determination 
was undertaken using 1403 data with I Z 20(I) 
obtained on a Philips PWl 100 4-circle diffractometer 
equipped with graphite monochromatised MoKo 
radiation (h = 0.71069 A). Refinement [3] of posi- 
tional and temperature parameters (Zn anisotropic) 
for all non-hydrogen atoms was performed using 
full-matrix least-squares procedures and has con- 
verged at a conventional R factor of 0.097. 

The complex cation (Figure 1) has a pentagonal- 
bipyramidal coordination geometry with water 
molecules (O(1) and O(2)) occupying axial coordina- 
tion positions. The equatorial ‘Ns’ donor set of the 
macrocycle is very nearly planar, with no nitrogen 
deviating by more than 0.01 A from the ‘ZnNs’ best 
(least-squares) plane. 

Fig. 1. The macrocyclic dication, showing bond lengths in 
the coordination sphere. Estimated standard deviations on 
the bondlengths shown vary from 0.004 to 0.006 A 

Whilst the rigidity of the macrocycle has resulted 
in a more planar arrangement of the donor atoms 
than in any previous examples of macrocyclic 
quinquedentate ligands, it also prevents the move- 
ment of N atoms relative to the Zn atom to allow 
Zn-N bonds to be of equal length. Thus the 
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chemically equivalent bonds Zn-N(4) and Zn-N(5) 
are equal in length within experimental error, but are 
much shorter than the bonds to the imine nitrogen 
atoms N(2) and N(7). These effects of “hole size” 
and ligand rigidity on fixing Zn-N bond lengths are 
particularly striking when compared with the lengths 
observed in a diaquozinc(I1) complex with the closely 
related linear quinquedentate ligand (V) which is not 
macrocyclic. In this complex the coordinate bonds to 
the nitrogen atoms equivalent to N(l), N(2), N(4), 
N(5) and N(7) are much more equal in length, being 
2.251(4), 2.314(4), 2.305(4), 2.288(4) and 2.286(4) 
A respectively [4] . 
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When the reactions of III (see scheme) are carried 
out in the presence of coordinating anions (e.g. 
Y = NCS-) they result in neutral zinc(I1) complexes 
which have very low solubilities and cannot be satis- 
factorily recrystallized. The formulation of such 
products as complexes of the macrocyclic ligands is 
based upon elemental analyses and infrared data and 
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the fact that they can be prepared from ethanol solu- 
tions of the nitrate salts of the diaquodications (uide 
supru) on addition of lithium salts of the appropriate 
anion. 

These results and other work which is in progress 
on similar complexes demonstrate that III is a useful 
precursor in macrocyclic syntheses, and extend its 
application from quadridentate systems which have 
been reported [ 51 previously. 
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