Est. 1984

ORIENTAL JOURNAL OF CHEMISTRY

An International Open Free Access, Peer Reviewed Research Journal

www.orientjchem.org

ISSN: 0970-020 X
CODEN: OJCHEG
2014, Vol. 30, No. (1):
Pg. 303-307

Synthesis and Characterization of Cu(ll), Ni(ll) and
Co(ll) Coordination Compounds with Nitrogen and
Oxygen Containing Schiff Base

RAJESHWAR RAI', RAJESH RANJAN KUMAR', MANOJ KUMAR' and B. K. RAI*

'Department of Chemistry, Darbhanga College of Engineering, Darbhanga, Bihar, India.
* Department of Chemistry, L. N. T. College, B. R. A. Bihar University, Muzaffarpur, India.
*Corresponding author E-mail: binodkr_rai@yahoo.co.in

http://dx.doi.org/10.13005/0jc/300139

(Received: January 15, 2014; Accepted: March 03, 2014)

ABSTRACT

Octahedral complexes has been designed and synthesized by a 2-propyl-thioquinozoline 4(3H)
semicarbazone (PTQS) with Co(ll), Ni(ll) and Cu(ll) metal ions. The complexes was characterized by
molar mass, elemental analyses, IR electronic spectra, Molar conductivity and magnetic susceptibility
assistance. On the above studies it was confirming that metal ions was coordinated with Carbonyl
oxygen and azomethine nitrogen atom of semicarbazone moiety. The remaining valency of metal
ions are satisfied by negative ions such as CI-, Br-, I-and No,~ ions.

Keywords:- PTQS/Semicarbazone/ Co(ll), Ni(ll) and Cu(ll)/ Octahedral complex.

INTRODUCTION

In the last decade, there have been
numerous attempts to produce transition metal
complexes containing nitrogen and sulphur donor
Schiff base ligands. Schiff bases and their metal
complexes exhibited biological activity as antiviral',
antibiotics? and anti-tumour agents® due to presence
of their specific moiety. The direct use of transition
metal salts as antimicrobial agent cannot be
recommended as they are very toxic to host human
being. It has been proved from the survey of literature
that the biologically active compound show greater

activity when administered as metal complexes than
as a free organic compounds. Semicarbazones are
used as ligands in coordination chemistry and are
biologically active compounds.

Their complexation with different metal
enhances the bioactivity of these molecules. These
metal based complexes have attracted considerable
interest in chemical and biological studies due to
their potentially beneficial biocidal activity which
may be attributed to formation of their chelates with
metal ions®'%. Such promising biological potentials
of Schiff base and its metal complexes as well as in
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continuation of our earlier research work'"-'? in this
field we have prompted us synthesized complexes
of Co(ll), Ni(ll) and Cu(ll) with Schiff base ligand,
2-propyl-thioquinazolin 4(3H) semicarbazone.

EXPERIMENTAL

All reagents, were of analytical reagent
grade. The metal contents of all the complexes
were analysed using standard procedure'. The
infrared spectra of the ligand and metal complexes
in the regions 200-4000 cm™ were recorded
on Perking Elmer -577 spectrophotometer. The
electronic spectra were recorded on Cary-2390
spectrophotometer in the 10000-25000 cm™ and
magnetic susceptibility was measured using Gouy
balance using mercury tetraisothiocyanto cobaltate
as a calibrant. The molar conductivity was measured
on Systronics Conductivity Meter model 303 using
DMF as a solvent.

Preparation of the Ligand

A mixture of 2-propyl thioquinazoline 4(3H)
one (5m mol) and semicarbazide hydrochloride
(5m mol) was refluxed for 1 h. After cooling , the
mixture was poured into distilled water (200 ml)
white precipitate were filtered and recrystallised from
ethanol. m.p.; 311 + 1°C.

Synthesis of Metal Complexes

The complexes were prepared by reacting
respective halide/nitrate of Co(ll), Cu(ll) and Ni(ll)
in ethanoic medium with the ethanolic solution
of the ligand, 2-propyl thioquinazoline 4(3H)
Semicarbazone in molar ratio 1:2. The resulting
reaction mixture was refluxed on water bath for
3-4h. The procedure carried out in each case was
similar with slight variation of timing of reflux. On
cooling solid coloured complexes separated out
which were filtered, washed with ethanol, dried and
recrystallised.

RESULTS AND DISCUSSION

Infrared Spectra

The mode of band formation in complexation
between ligand and metal ions can be effectively
determined by the Infrared spectral date (Table-2).
The IR spectrum of the ligand PTQS exhibit strong
and broad band at 3200 cm™ assigned *to v, .. In
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the spectra of the complexes, this band is unaffected
which indicates non-involvement of either primary
amino or secondary amino group in the coordination.
IR spectrum of the ligand exhibit strong and broad
band at 1640 cm™ assigned'® to v_,. In the spectra
of the complexes, this band has shifted to a lower
frequency region with slightly reduced intensity, The
shift of the band and change in intensity proposes
co-ordination of the carbonyl oxygen with metal ions.
This is further confirmed on the basis of occurrence
of a far IR region band of the complexes at 540-510
cm™ assigned to ,, .. The absorption bands around
1460 cm are designated to the azomethine group™®.
In the complexes, the frequencies of azomethine
groups appear mostly towards the lower region.
The linkage of azomethine nitrogen with metal ion is
further supported by the appearance of another far IR
band at 440-405 cm™ assigned'® to v,, . The above
IR spectra data indicates that ligand coordinate to the
metal through the carbonyl oxygen and azomethine
nitrogen. The evidence of metal halogen linkage
is confirmed by the appearance of a band in the
region 320-270 cm™ assigned® to v,, , (X=ClI, Brand
1) The evidence of metal halogen linkage is further
confirmed by the low value of molar conductance
of the complexes on the range 1.8-7.9 ohm™ cm?
mol-'. Nitrate complexes show bands in the region
1340-1375 cm™ and 800-825 cm™" due to ionic nitrate
and bands at 1025-1040 cm™ can be assigned to
coordinated nitrate group?'. Appearance of bands
at 1360-1440 cm™ confirms the monodentate
coordination mode of the nitrate group?2.

Electronic Spectra and Magnetic Susceptibility
of the Complex

The electronic? spectra of all the complexes
have been recorded in the region 10000-25000 cm-'.
The electronic spectral and magnetic susceptibility?*25
data (Table-2) suggest octahedral geometry of the
complexes.

Conductivity measurement

Molar conductance values of the complexes
of Co(ll), Ni(Il) and Cu(ll) were found to be in the
range 1.8-7.9 ohm cm? mol'in DMF proposes their
non-electrolytic®® nature. The molar conductance
values also supported the structure assigned on
the basis of physiochemical and spectroscopic
measurements.
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Table 2 : IR spectral bands of ligand DDOQH and its metal complexes

Compounds Veoo Voo Vu_o Vion Vi_x
PTQS 1640 s,b 1480 s,b
[Co(PTQS),Cl,] 1620 m,b 1460 m,b 535 m 425 m 285 m
[Co(PTQS),Br,] 1615 m,b 1455 m,b 540 m 420 m 295 m
[Co(PTQS),L,] 1610 m,b 1450 m,b 535 m 435 m 305 m
[Co(PTQS),(NO,),] 1620 m,b 1455 m,b 530 m 440 m 310m
[Ni(PTQS),Cl,] 1610 m,b 1455 m,b 535 m 430 m 275 m
[Ni(PTQS),Br,] 1620 m,b 1455 m,b 540 m 440 m 280m
[Ni(PTQS),l,] 1620 m,b 1455 m,b 525 m 410 m 275 m
[Ni(PTQS),(NO,),] 1610 m,b 1450 m,b 510 m 420 m 280m
[Cu(PTQS),Cl,] 1610 m,b 1455 m,b 520 m 415 m 270 m
[Cu(PTQS),Br,] 1610 m,b 1460 m,b 525 m 410 m 280m
[Cu(PTQS),(NO,),] 1610 m,b 1460 m,b 530 m 405 m 300 m
[Ni(PTQS),(NO,),] 1620 m,b 1450 m,b 530 m 425 m 320 m
s =strong; m = medium; b =broad
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M = Co(ll), Ni(ll); X = CI, Br-, I-and No,"
M = Cu(ll); X =CI, Br-and No,
Fig. 1: [M(PTQS), ]
CONCLUSIONS Semicarbazone moiety. The remaining centre of the

metal ion is satisfied by negative ions such as Cl, Br,
Thus on the basis above studies it lorNo,. The geometry of the Co(ll), Cu(ll) and Ni(ll)
is concluded that the ligand PTQS acts in a  complexes are proposed to be octahedral in nature
bidentate manner and coordination is proposed as shown in Fig 1.
through azomethine N and carbonyl oxygen of

REFERENCES
1. Transconi. P, Albertini. R, Bonati, A. Agila, P.P. Pharma., Sci., 26: 1 (2011).
Dall, Lunghi P and Pinelli. S, Bionorg. Met. 3. Wang M, Wang L.F, Li.Y.Z, Li, Q.X, Xu, Zd
Chem., 8: 154 (2000). and Qu. D.Q, Transition Met. Chem, 26: 307

2. Gulerman N.N., Rollas. S. and Erdeniz, H.J. (2001).



10.

11.

RAlet al., Orient. J. Chem., Vol. 30(1), 303-307 (2014) 307

Ramesh M., Chandrasekar K. B. and Reddy,
K.H., Indian J. Chem.; Spectrum, Academic
Publishers, Oxford (1996).

Reyk D.Van, Sarel S. and Hunt N., Biochem,
Pharmacol., 60: 581 (2000).

Beraldo H. and Gambino D., Min. Rev. Chem.;

4: 31 (2004).

Ainscough E. W., Brodie A. M., Denny W. A.,
Finaly G. J., Gothe S. A. and Ranford J. D., J.
Inorg, Bio Chem.; 77: 125 (1999).

Rollas S. and Kucukguzel S. G., Molecules,
12: 1910 (2007).

Liberta A. E. and West D. X., Biometals, 5:
121 (1992).

French F. A., Blanz E. J. Jr.; DoAmaral J. R.
and French D. A., J. Mol. Chem.; 13: 1117
(1970).

Rai B. K. and Rai Rashwar, Orient J. Chem.,
20:493, 601 (2004); Rai B. K., Rai Rajeshwar,
Sahi Poonam and Rana Swati, Asian J.
Chem.; 20: 143, 149 (2008).

12.

(i) Rai B.K., Vidyarthi S.N., Sinha Puja, Singh
Vineeta and Kumar Sanijiv, Orient J. Chem.;
29: 271 (2013).

(ii) Rai B. K., Kumar Sanjay, Anand Rahul
and Pandey Ashok, Orient J. Chem.; 29: 655
(2013).

(iii) Rai B. K., Singh Ravindra, Anand Puja,
Singh Sunil Kumar and Amit, Orient J. Chem.;
29: 753 (2013).

(iv) Rai B. K., Vidyarthi S. N., Prakash Om
and Baluni Akhilesh, Orient J. Chem.; 29: 801
(2013).

(v) Chaudhary Chitranjan Prasad, Sharma S.
P, Rai C. L. and Rai B. K., Orient J. Chem.;
29: 1187 (2013).

(vi) Rai B. K. and Kumari Rachana, Orient J.
Chem., 29: 963 (2013).

(vii) Rai B. K. and Kumar Arun, Orient J.
Chem.; 29: 1187 (2013).

(viii) Kumar Ajit, Yadav U. S. and Rai B. K.,
Orient J. Chem.; 29: 1203 (2013).



