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with kydvazides of cyelobutane-, cyclopentane- and cycloheptane
wmd cyclohexylacetic acids have been synthesised. They were
s, infraved elecironic spectral studies. The lgands coordinate

Vi the carboxyl oxygen and the primary amino nitrogen. The sulphate lon is coordingied in all the
complexes. A distoried octahedral geomerry is proposed for all the complexes.
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considerable inporta
that mono-amino oxid:

via metal coordianti Hydrazides of some
cyclocarboxylic acids may also be us e the
frestment of psychotic illness?, act as g ides®,

enhance bonding of free sulphur by rubbers during
vulcanisation!, act as sntiknock additive’ in
gasoline and play roles in synthetic polymers and
dye stuff®,

The biochemistry of vanadium has attracted
interes particularly with respect to s accumulation
in certain tunicates and in mushroos: Amanita
muscaria’. Purthermore, the stereochermistry of
vanadium (IV) is of interest due to its relationship
via the hole formalism to copper (1) and the
stability of VO* cation. Complexes of some
eyclocarboxylic  acid hydrazides with some
transition metal sulphates have been reported in
previous work®. This paper reporis a study of the
interaction of VO?* with some cyclocarboxylic acid
hydrazides.

EXPERIMENTAL
Reagents and solvents
The cyclocarboxylic acids were obtained
commercially from Aldrich Chemicals Co. Ltd and
were used without further purification. Other
reagents were used as obtained from BDH
Chemicals Lid.

Ereparation of the ligands
The cyclocarboxylic acid hydrazides were

- *duthor for correspondence

prepared via their ethyl esters as described in a

previous work®,

Freparation of complexes
[VO(cbch)SO,l: 0.0114 mole (2.48g) of
VOS0,.3H,0 in 40cm’ of 60% aq.EtOH was
added with stirring to an ethanolic solution (45cm’)
of 0.01 14mole-(1.30g) of cyclobutane-carboxylic
acid hydrazide (cbeh). The mixture was
concentrated to about halfits original volume. Light
purple cystals separated were filtered and dried
over anhydrous CaCl, in a desiccator (Yield, 48%).
Other complexes were similarly prepared using
guarntities of VOSO,.3H,0 and appropriate ligand
as shown below.,

Compound Salt(mole,g) Ligand(mole,g)
VO(cpeh)SO,2H,0 0.0124,2.69 0.0123, 1.59
VO(cpah)S0,.2H,0 0.0083,1.80 0.0083, 1.80
VO(chah)SO, H,0 0.0171,2.67 0.0171,2.67
VO(chpeh)SO,.3H,0 0.0147,3.17 0.0147,2.30

Instrumental analysis

Elemental analyses were done at the
Microanalytical Laboratory, Department of
Chemistry, University of Tbadan. Electronic spectra
of the complexes were recorded in various solvents,
as permitted by solubility, using a Bausch and
Lomb Spectronic 20 spectrophotometer. Magnetic
susceptibility measurements were taken on a Gouy
balance calibrated with Hg{Co(CNS),]. Infrared
spectra of the ligands and complexes were recorded
as CCly solution and KBr discs respectively on a
Perkin Elmer 457 Grating Infrared
Spectrophotometer. i

17 Nigerian Journal of Chemical Research, Voi. §, 2000



RESULTS AND DISCUSSION |
Oxovanadium (IV) sulphate reacts with the
hydrazides according to the equation

VOSO,.3H,0 + RCONHNH, - VO( RCONHNH,).nH,0

The analytical data and some physical constants for
the complexes are shown in Table 1 while the
electronic spectral and magnetic data are in Table
2. The infrared data for the ligands and complexes
are shown in Table 2.
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The syntheses and characterisation of the ligands
have been described in a previous work®.

The complexes are amorphous, high melting and
insoluble in water; they bowever dissolve to varying
extent i organic solvents. Their insolubility in
water and their high melting points indicate some
form of polymeric interactions probably of the
Yea(Jeeeoo Y fype,

The room temperature magnetic moments of the
complexes is close to the spin-only value for one
unpaired electron where orbital contribution is
quenched by low symmetry fields'’. The electronic
spectra of the complexes were measured in MeOH
except that of VO(chpch)SO43H,0 which was
measured in CCl,. In general, three low intensity
bands are observed in the spectrum of each
complex. Band I1I located around 28,000cm™ in the
spectra of the complexes is probably charge
transfer in origin; its assignment is therefore
tentative'®.




The magnetic and electronic data indicate that
the complexes are coordinate'®'!. This is more
likely since the solvents are either very weak donors
or non-coordinating,

The infrared spectra of the complexes are
~compared to those of the ligands in Table 3. Non-
ligand broad bands located around 3450cm' in the

spectra of some of the complexes have been -

assigned to the vs(O-H) vibration of water
molecules.

The infrared spectra of the ligands in CCl,
solution differed from those in the solid state due to
hydrogen bonding'?',

In comparison with the spectra of the ligands in
CCl,, the position of the v(NH) band in the
complexes is lowered by 20 - 70cm™! indicating that
coordination occurs via the primary amino N;
coordination via the imino N is ruled out on steric
grounds'®. The amide I (i.e. v(C=0)) band located
in the spectra of the ligands around 1700 cm™ is
similarly lowered in the spectra of the complexes by
about 60 cm’!. This is consistent with coordination
via the carboxyl O. The v(SO,*) band of the free
sulphate ion usually located as a singlet is split in
the spectra of the complexes into a doublet. This is
due to the coordination of the sulphato group with
an attendant lowering of its symmetry's. The
v(V=0) band is located around 990cm™ in the
complexes. Low frequency V-O and V-N bands
have also been assigned.

CONCLUSION

Oxovanadium (IV) sulphate reacts with the
ligands in a 1:1 mole ratio. The resulting complexes
are five coordinate. The ligands coordinate via the
carboxy! oxygen and the primary amino nitrogen.
The sulphate ions are in the primary coordination
sphere of the cation. On the basis of their
physicochemical properties, the structure below is
proposed for the complexes.
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