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Abstract 

The synthesis, electronic spectrum, magnetic 
susceptibility and electrochemistry of the ds metal 
complex [Ni(bpym)s] (C104)* (bpym = 2,2’-bipyri- 
midine) are reported here. Additionally, for the d”, 
d’, ds series of M(bpym)32+ species, M = Fe(H), 
Co(H), Ni(II), electronic spectral assignments are 
made by comparison with the analogous M(bpy)32+ 
(bpy = 2,2’-bipyridine) complexes. The relative posi- 
tion of the LUMOs and the relative amount of dM + 
no* backbonding in M(bpy)32+ vs. M(bpym)s2+ is 
obtained from the frequency of the MLCT absorption 
for the series of M(bpym)32+ complexes. Cyclic 
voltammetry of Ni(bpym)s2+ in acetonitrile shows 
the reduction potential (E, 2(3+/2+)) is +0.4 V more 
positive than for Ni(bpy)s 2! . A similar trend was also 
observed for the tris(2,2’-bipyrimidine)Fe(II) and 
-Co(H) complexes. 

Introduction 

Recent studies have demonstrated the utility of 
2,2’-bipyrimidine (bpym), both as a stable bidentate 
ligand in monometallic complexes [l-l I], as well 
as an effective bridge connecting metal centers in 
polymetallic systems (including mixed-metal com- 
plexes) [6, 81. One of the areas of our recent interest 
has been the preparation of polymetallic systems 
in which a highly absorbing, non-reactive (antenna) 
fragment, such as (NH3)4R~L2+ or (CN),, 
FeL9_(‘--?@ (L = bpym), may be bound to non- 
absorbing reactive fragments for the purpose of 
driving intramolecular energy transfer reactions. 
Previous studies indicate that the bidentate bpym 
ligand is more stable and allows more effective elec- 
tronic communication between metal centers than do 
most monodentate bridges [ 12, 131. We have now 
prepared a series of M(bpym)s2+ complexes (M = 
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Fe(II), Co(II), Ni(I1)) which, due to the open coordi- 
nation site of the bpym ligand, could serve as 
precursor complexes in the synthesis of polymetallic 
complexes. Additionally, we are interested in the 
preparation and study of metal-metal interaction 
through delocalized bridging ligands. 

We have previously reported the preparation of 
CN substituted derivatives of Fe(bpym)s2+ [lo], 
and the interesting electrochemical properties of 
Co(bpym)s2+ [ll] . We now wish to report the 
preparation, spectroscopy, magnetic susceptibility 
and electrochemistry of the d8 metal complex [Ni- 
b ym)8] (C104)2. Additionally, for the d”, d’, and 
d’ series of M(bpym)32+ M = Fe(II), Co(II), Ni(I1) 
complexes, we assign the ligand field (LF) and 
metal-to-ligand charge-transfer (MLCT) transitions 
by comparison with the analogous M(bpy)s2+ com- 
plexes. Electrochemical results for all M(bpym)32+ 
complexes will be used to assess the amount of elec- 
tron delocalization over the nitrogen heterocyclic 
ring system as compared to the analogous M(bpy)s2+ 
complexes. 

Experimental 

Materials 
Analytical reagent grade compounds were used 

for all preparations described in this work. 2,2’- 
Bipyrimidine was obtained from Alfa Inorganics 
(U.S.A.) or Lancaster Syntheses (England). The 
acetonitrile used as solvent and the ammonium hexa- 
fluorophosphate used as a supporting electrolyte in 
the electrochemical experiments were obtained from 
Aldrich Chemical (U.S.A.). Elemental analyses were 
performed by Atlantic Microlab, Atlanta, Georgia 
(U.S.A.). 

Synthesis 

Tris(2,2’-bipyrimidine)nickel(II) perchlorate was 
generated by modification of the method of 
Morgan and Burstall for the preparation of tris(2,2’- 
bipyridine)nickel perchlorate [ 141. A solid sample 
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