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Nickel halide und perchlorate complexes (Nix2 .4L). 
(X = Cl, Br, I, CIOI and L = pseudothiohydantoin) 
have been prepared and characterized. Nickel bro- 
mide forms both cis and trans octahedral isomers, 
whereus other complexes are octahedral with trans 
configuration. The infrared and electronic spectral 
studies suggest oxygen as the donor site. Spectral 
parameter D,q, B’, p have also been calculated which 
suggest a weak ligand field. 

Introduction 

Pseudothiohydantoin has four centres of coordina- 
tion, these arc exocyclic nitrogen, exocyclic oxygen, 
ring nitrogen and ring sulphur. 

*C-S: 
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4: 

Figure 1. 

It is therefore of interest to investigate as to which 
is the actual site of donation towards metal halide. 
To investigate this, complexes of nickel( I I) halides 
have been prepared and studied, with the help of 
infrared and electronic spectra. The infrared results 
have been correlated with the values of ligand field 
parameters Dq, B’ and p. 

Experimental Section Electronic Spectral Studies. _ _ The non conducting 

Reagent grade Nil* halides and perchlorate (Alfa 
Inorganic) were used without further purification. 
Pseudothiohydantoin (PTHN) was prepared and pu- 
rified by the method described by Horning?’ Sol- 
vents were dried before use, and handling was done 
in a dry box flushed with nitrogen. 

Physical Measurements. Magnetic susceptibility 
was measured by Gouy method at room temperature. 
Infrared spectra were recorded on a Perkin-Elmer 
model 62 1 spectrophotometer. Solid phase electronic 

nature of the complexes and the values of the magne- 
tic moment Table I, suggest an octahedral configura- 
tion for the nickel(I1) complexes.27*29 As such va- 
rious band assignments and calculations have been 
made on the basis of octahedral complexes. The band 
assignments and the parameters calculated there from 
are presented in Table II. Dq values of these com- 
plexes are in the range of other complexes having 
oxygen as donor siteneB and the nephelauxetic para- 
meter places this ligand amongst the non x bonding 
ligands.n 
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spectra were obtained on a Beckman model DK-1 re- 
cording spectrophotometer using the method outlined 
by Lee.33 

Preparation of the complexes and analysis. Ni - 
(PTHN)rCIZ and Ni(PTHN)J2. The complexes were 
prepared by refluxing and stirring the metal salt and 
the ligand in 1: 4 molar ratio, keeping with a slight 
excess of metal salt, in ethylene dichloride or acetone 
for 12 hours. The mass so obtained was filtered. 
The residue was boiled with ethanol, refiltered, wash- 
ed with solvent and dried in vacuum. 

Ni(PTHN)r(C104)2. The nickel perchlorate was 
stirred with dimethoxy propane for two hours, and 
to the solution so obtained, a. suspension of the Iigand 
in ethylene dichloride was added and refluxed with 
stirring for 24 hours. The resultant white complex 
was filtered. The residue was processed as in case 
of chloride complex, washed with solvent and dried 
in vacuum. 

Ni(PTHN)1Br2 (Cis and Trans isomers). Nickel 
bromide was refluxed and stirred with the ligand in 
1: 4 molar ratio in ethylene dichloride for 18 hours. 
A mixture of green and blue mass was obtained, which 
was filtered washed and dried. This mass was boiled 
with n-butanol and filtered. The residue was found 
to be the trans form and from the filtrate cis was cry- 
stallised. 

Analysis. Halogen and nickel were estimated gra- 
vimetrically as silver halides and dimethylglyoximate 
respectively. Nitrogen was estimated by kjeldahl 

are given in Table I. meihod. The analytical results 
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While discussing electronic spectra we had point- 
ed out that the Dq and p values of pseudothiohydan- 
toin are almost similar to other oxygen bonding li- 
gands. The i.r. results also suggest bonding through 
oxygen. Thus the two results are concurrent. 

We can thus conclude that whenever N-H group 
is conjugated with two electronegative groups like 
C=N and C=O, the carbonyl oxygen will be the 
prefered site of bonding. 

M-0 and M-X bands. The bands at 510 cm-‘, 
480 cm-’ and 480 cm-’ (Table III) are assigned to 
M-O and at 350 cm-’ to Ni-Cl stretching frequencies. 
These assignments are in agreement to the previous 
work.5*32 Ni-I band could not be observed as it was 
expected to appaer below 200 cm-‘. The far i.r. 
spectra of the chloride, iodide and perchlorate com- 
plexes are similar to the spectrum of trans isomer, 
hence these complexes will also have trans configura- 
tion. 

Conclusions 

1. The cis and trans forms have only a little diffe- 
rence in their electronic spectra, hence in their Dq 
and fi values. 

2. Only NiBr2 forms cis and trans isomers with 
PTHN. 

3. When N,-H group is conjugated with two elec- 
tronegative groups eg. C =N and C = 0, carbonyl 
oxygen will be the pretered site of bonding. 
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