
INTRODUCTION

Chemistry of co-ordination compounds
containing ligands as Schiff base has received much
attention owing to their significant biological activites
and medicinal properties such as antioxidative¹,
antimour², antiviral³ antineoplastic4 and antimicrobial
activities5.

We  have synthesized different transition
metals [Ti (III), V(III), VO (IV), Mn (II), Mn (III), and
Fe (III)] complexes with schiff base (5 methyl 2-
hydroxy acetophenone  morpholine  N-
thiohydrazone). The structures of these complexes
have been proposed on the basis of elemental
analyses, electronic and I.R. spectral data and
magnetic properties.

MATERIAL AND METHODS

All the chemicals used were of AR grade
or equvalent purity. The carbonyl compound 5
methyl 2-hydroxy acetophenone and compound
containing amino group morpholin-N-thiohydrazide
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ABSTRACT

The Schiff base 5-methyl 2- hydroxy acetophenone morpholine N- thiohydrazone has reacted
with Ti (III), V(III), oxovanadium (IV),Mn (II), Mn (III), and Fe (III) to form co-ordination compounds
having general formula [M(C14H19O2N3S).3H2O]+Cl-  where M=Ti,V, Fe Mn etc. These adducts have
been characterized on  the basis of elemental analyses, molar conductance, infrared and  visible
spectra, magnetic susceptibility measuements and TGA. The ligand behaves in dibasic tridentate manner.
All these compounds are paramagnetic in character and have octahedral geometry.
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used for the preparation of Schiff base were
collected from different pharmaceuticals such as
koach light & otto . The  metal salts used were MnCl2
(Glaxo), FeCl3(Rankem), V(III) chloride (BDH),
oxovanadium IV sulphate (Fluka) etc. Other
chemicals used were ethanol. which was purified
by distillation in the lab, methanol(Glaxo), DMF
(Rankem), DMSO (Glaxo) etc were of highest purity
and used as such.

Infrared spectra and elemental analyses
were carried out at CDRI Lucknow. The magnetic
susceptibility was measured by Gouy method at
chemistry department Bareilly College Bareilly.
CuSO4.5H2O was used as calibrant. UV/visible
spectra were recorded  with the help of Backmann-
DU at chemistry lab Bareilly, College Bareilly. The
conductivity measurement was carried out at room
temperature and 10-3 M dilution using conductivity
bridge model 910 at chemistry department Bareilly
College Bareilly.The thermogravimetric analysis was
carried out at GND university (Amritsar).
Antibacterial and antifungal activeties were carried
out at I.V.R.I. Izzatnagar Bareilly.



Preparation of ligands
The schiff base was prepared by the

condensation  of  carbonyl compound and
compounds containing amino group. 1.41 gram of
morpholine N-thiohydrazide was dissolved  in
ethanol and refluxed on water bath  for half an hour.
Then 1.50 gram of 5- methyl 2-hydroxy
acetophenone was added to it and refluxed for about
5 hours. The crystals of ligand so obtained were
purified by recrystallisation. The purity of the crystals
was checked by the TLC and melting point.  The
ligands were characterized by elemental analyses,
electronic and I.R. spectra.

RESEULTS AND DISCOUSSION

The analytical data suggested the
compositon of the complexes as
[Ti(C14H19N3O2S).3H2O]+Cl- ,[V(C14H19N3O2S).
3H2O]+Cl, [VO (C14H19 N3O2S). 2H2O], [Fe
(C14H19N3O2S). 3H2O]+Cl,[Mn(C14H19 N3O2S).
3H2O]+Cl- and [Mn(C14H19N3O2S).3H2O].

The molar conductivity of these complexes
were measared at room temperature and 10-3M
dilution in DMF and DMSO. In case of Ti(III), V(III),
Mn(III)and Fe(III) complexes the values of molar
conductance in both the solvents indicated 1:1
electrolytic nature. While in case of oxovanadium
(IV) and Mn(II) complexes indicated non electrolytic
nature of complexes. These complexes are

paramagnetic in nature. The value of magnetic
moment were in the range of 1.69 to 5.98 B.M.(6)

The electronic spectrum of  the Ti (III)
complex  exhibited a single band at 21000 cm-1 with
the shoulder at 23000 cm-1.  This indicates the d-d
electronic transition and octahedral geometry7.

The electronic spectrum of the complex
of vanadium (III)  shows bands at 16600 cm-1 with
thr shoulder  at 21500 cm-1.  The bands have been
assigned  to 3T1g

3T2g transitions8.

The electronic spectrum of oxovanadium
(IV) complex shows four bands at 17600 cm-1, 22900
cm-1 ,31600cm-1 and 38600cm-1 respectively9. The
first two bands correspond to electronic transitions
2B2 

2B1 and 2B2 
2A1  respectively and the later two

bands are charge transfer in nature.

The electronic spectrum of  Fe(III) chloride
complex exhibits three bands at 14200,18280 and
23200 cm-1 assigned to the transitions
6A1g(S)4T1g(G), 6A1g(S)4T2g(G) & 6A1g(S)4Eg.
4A1g(G)10.

The electronic spectrum of Mn(III) complex
exhibited bands at 14084, 16950, 20202 and 25641
cm-1 may be assigned to  5B1

5A1, 
5B1

5B2 
5B1

5E&
LMCT¹¹.
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Mn(II) complex exhibits three bands at
17000,24000 and 28000 cm-1 corresponding to the
transitions  6A1g

4T1g(G)(1), 
6A1g

4T1g(G) (2) and
6A1g

4Eg (G) (3). In all these complexes, these
transitions  are  characterstic of octahedral
geometry.

In Ti (III), V(III), VO(IV) & Mn(II) complexes
the IR spectra of the ligand and the complex on
comparison indicated that both the phenolic OH and
C=S disappeared and a new band appeared in the
range of 745-765 cm-1. This suggested the co-
ordination of respective metal ions with the ligand
through thiol sulphur and phenolic oxygen  via
deprotonation.  In addition to that the lowering of
C=N in the I.R. spectra of the complexes by about
20 cm-1 indicated the co-ordination of azomethine
nitrogen which is further substanciated by the
appearance of azine chromophore in the range of

1610-1630 cm-1 ¹². This indicated that the ligand is
behaving in dibasic tridentate manner co-ordinating
through O,N and S atoms. The dibasic nature of
the ligand is also in agreement with the results of
molar conductance measurements. The  I.R.
spectrum of oxovanadium complex showed an
additional band at 940 cm-1 which has been
assigned to  V=O. (13-14)

The I.R. spectra  of all the complexes
indicated the presence of co-ordinated water
molecules.  The band for OH  of co-ordinated water
has been observed with in the range of 3100-3480
cm-1.15. This is further supported by the appearance
of band in the range of 780-880 cm-1. Which may
be due to rocking & wagging modes of co-ordinated
water molecules16. The inference of I.R. spectrum
regarding the presence of co-ordinated water
molecules is further supported by TGA. The
thermograms of all the complexes except
oxovanadium(IV) complex show the loss of three
water molecules at the temperature ranging from
150 to 170°C.  In the far I.R. region two bands were
observed at M-N and M-O. The  M-O bands were
observed in the range of 400 to 440 cm-1  and  M-N
bands came in the range of 480-510 cm-1.

CONCLUSION

On the basis of above mentioned facts the
complexes have been tentatively assigned
the following structures.

ACKNOWLEDGMENTS

We are very greatful to honourable
Dr.R.P.Singh  Principal Bareilly College Bareilly for
providing  me lab library and other required facilities.

Scheme 3

REFERENCES

1. Pires dos Santos. M.L.,Alairo A.F,Mangrich
A.S. and Ferreira A.M.C.,  J. Inorg. Biochem,
71: 71 (1998).

2. Yang Z.Y.Yang R.D. LiF.S.and Yu K.B,
Polyhydron, 19: 2599 (2000)

3. Das A.Trousdale M.D,RenS. and
LienE.J.,Antiviral Res., 44: 201 (1999)

4. Sur B,Chatterjee S.P.,Sur P.,Maity T.and Roy
choudhary S,On cology, 47: 433 (1990).

5. Fiora vanti R.Biava M.,Donnaramma

Nizami et al., Orient. J. Chem.,  Vol. 24(3), 1095-1098 (2008) 1097



S.,Simonetti G.C,villa A,Puglia A.P. Deiddo
D.Maullo C.and Pomei R.Farmaco IL, 51: 643
(1996).

6. S.R. Aswale,P.R.Mandlik,S.S. Aswale and
A.S. Aswar, Ind. J. of chem, 42: 322-326
(2003).

7. Ferror JR,Low Frequency Vibrations of
Inorganic & coordination com pounds
(Plenum, NewYork), 90 (1971).

8. Kamalendu Dey,Bijali Prakash Bhanmik &
Saikat Sarkar, Ind. J. chem. 43A: 773-777
(2004).

9. H.H.Cady & R.E.Connick, J.Amchem, Soc.,
80: 2646 (1958).

10. A.M. Karampurwala, A.Ray and R.P.Patel
synth React  Inorg. Metal org.chem., 19: 219
(1989).

11. R.Mukhopadloyay, S.Bhattacharjee. and
R.Bhattacharya.Proc, Indian Acad,Sci
chem.,Sci., 108: 193 (1996).

12. Kriza A, Ressi A Florea.S and Maghea A,
Polish J. chem., 74: 585 (2000).

13. Carrano C.J. & Bonadies J.A, J Am Chem.
Soc., 108: 4088 (1986).

14. Chakravar ty J.(5) Dutta S.Dey A &
chakravarty A, J. Chem. Soc. Dalton Trans,
557 (1994).

15. J.J.charette, Spectrochem, Acta 19: 1275
(1963).

16. Nakamoto K,Infrared & Raman spectra of
inorganica & co-ordination compounds
5th Edn (widely-Interscience, New York)
(1997).

Nizami et al., Orient. J. Chem.,  Vol. 24(3), 1095-1098 (2008)1098


