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Synthesis and Characterization of New Low-Dimensional Metal Complex Conductors

This research program was devoted to the synthesis and characterization of

new transition metal compounds which had the potential of high electrical

conductivities. The novel and highly anisotropic electrical and magnetic

properties of low-dimensional systems are well known, and these studies were

devoted to synthesis (Technical Rpts 2-7, 9-14) and characterization (Technical

ft Rpts 1, 8, 15, 18-20) of such low-dimensional systems. Since band formation and

electrical conductivity is enhanced by strong intermolecular interactions fully

and partially oxidized metallomacrocyclic complexes were synthesized and

characterized (Technical Rpts 21-23). Electrochemical methods were developed for

crystal growth (Technical Rpt. 23) to overcome solubility problems which led to

mixed phase products in earlier studies (Technical Rpts 10, 12).

These principles were extended to lanthanide complexes of phthalocyanine

(HPcLaPc). These sandwich compounds contain an acidic proton which is thought to

serve as a bridge between successive PcLaPc units (Technical Rpt 22). In some

cases the phthalocyanine ring has an unpaired electron in its pi system. In this

manner, strong interactions within a stack are formed. Doped materials were grown

electrochemically.

A series of cationic copper complex-TCNQ charge transfer complexes, some of

which exhibit high electrical conductivities, was prepared and thoroughly

characterized. A novel exocyclic-sigma bonded TCNQ dimer was found. The sigma bond

is very weak and it was possible to study the excited triplet state by EPR

* ~(Technical Rpt 20). Other members of the series are currently under study. An oxo-

bridged iron(IV) hemiporphyrazine chain with crystallographic equivalent iron ions

which are different on the Mossbauer time scale as a result of disorder in the

bridging oxygen atoms was discovered (Technical Rpt 21). Other chain compounds

with high electrical conductivities (Technical Rpt 24) were studied, along with a

series of organometallic charge transfer compounds with TCNQ (Technical Rpts 16,

17). 
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