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Binuclear and polymeric copper(II ) dicarboxylate complexes: syntheses and 
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Abstract 

Reaction of [Cu(pda)(Phen)
2
] ·6H

2
O and [Cu(oda)(Phen)

2
] ·8H

2
O {pdaH

2 
=pentanedioic acid; odaH

2 
=octanedioic acid; Phen =I, 10-

phenanthroline} with ethanolic solutions of sodium perchlorate gives the two binuclear copper(Il) perchlorate salts 
[Cuz(pda)(Phen)
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OH (2), respectively. The X-ray crystal 

structures of 1 and 2 are quite similar with each comprising a discrete [Cu
2
(dicarboxylate)(Phen)

4
]2+ dication, two uncoordinated 

perchlorate anions, an uncoordinated ethanol and several uncoordinated water molecules. The copper centres have N4O ligation with each 
metal having approximately square pyramidal geometry. {[Cu(pda)JL reacts with ammonium hydroxide to form the polymeric copper(Il) 
amine species {[Cu

2
(pda)

2
(NH

3
)4(H

2
O)

2
]·4H

2
OL (3). The structure of 3, as determined by X-ray crystallography, consists of polymeric 

chains in which the bridging pda2
- anions link two crystallographically similar copper atoms. The copper atoms are also ligated by two 

transoidal ammonia nitrogens and an oxygen atom from an apical water molecule, giving the metals an overall N
2
O

3
, slightly distorted, 

square pyramidal geometry. Spectroscopic and magnetic data for the three complexes are also reported. © 1999 Elsevier Science Ltd. 
All rights reserved. 
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1. Introduction

Anomalies in copper metabolism in humans, whether 
caused by a deficiency of, or an inability to absorb, the 
metal can lead to the development of Menke' s disease 
[1-3]. This disorder is characterised by severe neurologic, 
skeletal and developmental abnormalities [1]. Near normal 
growth rates and the survival of animal models for this 
disease has been achieved by the administration of cop
per(II) salts in the presence of decanedioic acid 
{HOOC(CH2)8COOH} [4]. The nature of the copper 
complexes present in the system is not fully understood 
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and, indeed, reports of this or similar complexes containing 
long-chained a,w-dicarboxylic acid ligands are scarce 
[5,6]. 

As part of our recent studies into the coordination 
chemistry of dicarboxylic acids [7-22] we have been 
examining the reactions of copper(II) salts with several 
long-chained a,w-dicarboxylic acids. [Cuz(µ
CH

3
C00)

4
(H

2
0)

2
] is known to react smoothly [10] with 

HOOC(CH
2
)

5
COOH (heptanedioic acid; pdaH

2
) and 

HOOC(CH
2
)

6
COOH (octanedioic acid; odaH

2
) to give the 

polymeric copper(II) complexes {[Cu(hda)]t and 
{[Cu(oda)]t, respectively. These complexes are believed 
to be similar to those described earlier by Asai et al. [5]. 
These somewhat insoluble complexes react with 1,10-
phenanthroline (phen) to yield the highly soluble mononu
clear species [Cu(r12-00C(CH
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)
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