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Abstract 

Hydantoin complexes with antimony(V), cad- 
mium(II), and mercuric chlorides were synthesized. 
Antimony and cadmium complexes were found to 
involve solvent (MeOH) in their formation while this 
behaviour was not observed with mercury complexes. 
The complexes were studied by ‘H and 13C NMR 
spectroscopy and the chemical shifts are reported. 

Introduction 

After the cadmium and mercury poisoning in 
Japan in the 197Os, heavy metals as potential hazards 
have been the most investigated pollutants in aquatic 
systems [l, 21. The effect on human life was attri- 
buted to the methylmercury ion (MeHg’) which 
causes irreversible complex disturbances of the 
central nervous systems [3-51. The evolution of 
the concentration of the heavy metals, mainly Cd, 
Zn, Cu, Pb and Hg, in aquatic sediments runs paral- 
lel to world-wide industrialization and creates more 
interest in heavy metal complexes [6,7]. 

We devoted this study to the elucidation of the 
nature of hydantoin complexes with SbCIS, CdClz 
and HgCl* in an attempt to illuminate the potential 
of these compounds. Hydantoin was chosen for this 
study for the following reasons: (i) hydantoin com- 
plexes are similar to thiazolidine derivatives com- 
plexes which are of great interest both structurally 
and pharmacologically [8, 91; (ii) hydantoin con- 
tains different sites of coordination and the donor 
ability towards metal ions makes it a good ligand 
in coordination compounds [lo, 1 l] ; (iii) the 13C 
NMR spectrum has three signals which resonate at 
characteristic regions. 

There is considerable current interest in the NMR 
spectra of organometallic compounds and related 
complexes. It was hoped that the present study 
would increase the understanding of the nature of 
these complexes and the factors governing the NMR 
parameters. 
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Results and Discussion 

During the course of this investigation, hydantoin 
complexes with antimony(V), cadmium(H) and 
mercury(H) chlorides were synthesized and their 
‘H and 13C NMR spectra are reported for the first 
time (Tables I and II). The ‘H NMR spectrum of 
hydantoin (I) in DMSO-d, shows three signals at 
3.35, 3.84 and 6.68 6 attributed to CH2-NH, 

CH, -C 
//O and _C’!NH_C” protons respectively 

The 13C NMR spectrum of the free hydantoin in 
DMSO-d, solution showed three signals at 173.84, 
158.34 and 47.206 which were assigned to C-2 
C-5 and C-3 respectively. 

H 
\ 

N -3CHz 

I4 I 

TABLE I. ‘H NMR Data in DMSO-d, at 28 “Ca 

3-CHz l-NH 4-NHb OthersC 

Free hydantoin 3.84 7.68 3.35 
Hydantoin-SbCls 3.84 7.65 3.33 3.19,4.33 
Hydantoin-CdCla 3.83 7.67 3.33 3.14,4.33 
Hydantoin-HgCll 3.84 7.69 3.39 

khemical shifts in ppm 6 relative to TMS. bFor number- 
ing see I in the text. ‘The Me and OH signals of MeOH 
respectively. 

TABLE II. 13C NMR Data in DMSO-d, at 28 “Ca 

c-2 c-3 C-5b OthcrsC 

Free hydantoin 173.84 158.34 47.34 
Hydantoin-SbCls 173.80 158.30 47.26 46.90 
Hydantoin-CdClz 173.70 158.20 48.60 47.30 
Hydantoin-H&l2 173.61 158.11 47.09 

aChemical shifts in ppm 6 relative to TMS. bl’or number- 
ing see I in the text. ‘The Me signal of MeOH. 
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