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Abstract 

Compounds of formula [Cd&] III*-nH,O (LH,=piperazinium dication; X= Cl, Br, I; n = 1 for Cl 
and Br. LH2=N-methylpiperazinium dication; X= Cl, Br, I; n =0) were prepared and characterized. 
The crystal structure of the piperazinium tetrabromocadmate(I1) monohydrated complex was also 
determined by means of X-ray analysis. The [CdBr,] . (pipzn) * (H,O) (pipzn = piperazinium dication) 
salt is monoclinic (space group and lattice constants: P2,/c, a =6.887(4), 6= 13.429(8), c= 
14.260(9) A, /3=92.82(5)?, Z=4, R=0.072, R,=O.O73). Its structure consists of discrete monomeric 
[CdBr,]*- anions, piperazinium dications and water molecules. Coordination around the cadmium ion 
is a very slightly distorted tetrahedron. All the compounds were also investigated by means of IR and 
Raman spectroscopic measurements and in particular the Cd-X stretching vibrations were discussed 
and unambiguously assigned on the basis of calculations performed on the spectra of the structurally 
known piperazinium tetrabromocadmate(I1) monohydrate compound and of literature data. 

Introduction 

Halocadmates(I1) have recently received a great 
deal of attention from both theoretical and exper- 
imental points of view for their peculiar properties 
(related to their polymorphic behavior), impurity 
electronic configurations and lattice locations, which 
are the key problems in semiconductors physics [l-3]. 

Being particularly interested in this field, we have 
focused our attention on the synthesis and char- 
acterization of polymeric one-dimensional linear 
chain halocadmates [4-6], since very little is known 
about their properties. This type of structure appears 
to be more unusual than the polymeric two-dimen- 
sional one for Cd(I1) ion [7,8]. In particular, in 
previous papers the correlations between structure, 
thermal and electrical characteristics of some mon- 
odimensional halocadmates, having as counterions 
the piperazinium and N-methylpiperazinium dica- 
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tions (hereafter abbreviated as pipzn and mepipzn, 
respectively) [8], have been investigated with the aim 
of evidencing the factors controlling the stereo- 
chemistry and polymeric nature of halocadmates(I1). 

In this paper we report the structural and spec- 
troscopic results performed on some discrete mon- 
omeric [CdX$- anions having as counterions the 
pipzn and mepipzn dications to be compared with 
those obtained for the polymeric halocadmates(I1) 
of the same dications. This seems very appropriate 
in order to extend our knowledge of the factors 
controlling the polymeric natures of halocadmates(I1) 
and to make possible the design of new solid in- 
organic/organic composites presenting unusual prop- 
erties. 

Furthermore the Cd ion, being a d”, represents 
an ideal system for our tests, since it shows a variety 
of coordination numbers and geometries, depending 
on many factors, prevalent among which are crystal 
packing, hydrogen bonding and halide dimensions 
17, 91. 
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la Struttura dei Composti dei Metalli di Transizione 
nei Bassi Stati di Ossidazione for the use of the 
Codeg PHO spectrophotometer. 
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