S RNAL
OF CHEMISTR

Asian Journal of Chemistry;, Vol. 23, No. 10 (2011), 4638-4640

AsiaN JOURNAL OF CHEMISTRY

www.asianjournalofchemistry.co.in

352 Joumal of Chem'sS)

Synthesis and Study of Co(II), Ni(II) and Cu(II) Complexes with Schiff Base
Ligands Derived from 3-Amino-2-phenyl-4(3H)-quinazoline One

B.K. Rar"", VINEETA SINGH?, S.N. VipYarTHI? and Pusa SiNHA?

'Department of Chemistry, L.N.T. College, Muzaffarpur-842 002, India
*Department of Chemistry, J.P. University, Chhapra-841 301, India

*Corresponding author: E-mail: binodkr_rai@yahoo.co.in

(Received: 14 January 2011; Accepted: 30 June 2011) AJC-10119

In the present work, complexes of hexacoordinated Co(II), Ni(I[) and Cu(Il) complexes of the type [M(APQH)X,] where M = Co(II),
Ni(IT) and Cu(Il), APQH = 3-amino-2-phenyl-4(3H)-quinazoline hydrazone, X = CI', Br, I and NOs". The prepared ligand APQH and its
complexes have been characterized by elemental analyses, molar mass, molar conductance, infrared spectra, electronic spectra and magnetic
susceptibility measurements. On the basis of above physico-chemical observations, the compound APQH acts as a neutral bidentate

position of metal ions are occupied by negative ions such as Cl', Br, I and NOj;". The structure of the complexes are proposed to be

octahedral in nature.

INTRODUCTION

Quinazoline derivatives have been used as a variety of
biological activities' such as antihypertensive’, antibacterial®,
antifungal’, CNS depressant'®, antihistaminic'', antiinflamma-
tory'?, antipyretic'® and anticancer'. In continuation of earlier
work'*? on quinazoline derivative and their preparation of
Schiff base metal complexes, we have now reporting the
synthesis and characterization of metal complexes of Co(II),
Ni(Il) and Cu(Il) with 3-amino-2-phenyl-4(3H)-quinazoline
hydrazone.

EXPERIMENTAL

All the chemicals used were of analytical grade and used
without further purification. The melting points of the newly
synthesized compounds were determined in open capillaries
and were uncorrected.

Preparation of ligand APQH: The ligand 3-amino-2-
phenyl-4(3H)-quinazoline hydrazone (APQH) was prepared in
good yield by condensing 3-amino-2-phenyl-4(3H)-quinazoline
one (0.001 M) with hydrazine hydrate in ethanol. The ligand
APQH synthesized by refluxing the ethanolic solution of
hydrazine hydrate with the solution of 3-amino-2-phenyl
quinazoline-4-(3H)-one dissolved in a minimum volume of
tetrahydrofuran in 1:1 ratio. After cooling the solution yellow
coloured crystals were obtained which was filtered, washed
with cold ethanol followed by ether and dried in oven.

ligand and coordination proposes through azomethine nitrogen and primary amino group of quinazoline side chain. The remaining |
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Preparation of the complexes: Ethanolic solution of the
ligand APQH was added to the solution of the respective metal
halide/nitrates dissolved in tetrahydrofuran in the molar ratio
2:1 with constant stirring. Resulting mixture was refluxed on
a water bath for 3 h, when coloured compounds separated out
which was filtered and washed with ethanol followed by ether
and dried in an electric oven.

The complexes were analyzed for metal contents by
standard procedures™. The carbon, hydrogen and nitrogen were
determined by microanalytical techniques. The electronic
spectra were recorded on a Cary-2390 spectrophotometer. The
IR spectra were recorded on a Perkin-Elmer 577 spectropho-
tometer using KBr disc. Magentic moment was determined at
room temperature by Gouy's method using Hg[Co(NCS),] as
a calibrant. The conductivity measurements were carried out
on Systronics conductivity meter 303 using 10° M dimethyl
formamide solution. Analytical data, colour, electronic spectral
data, conductivity measurements and magnetic moments are
recorded in Table-1 and important IR spectral band are recorded
in Table-2.

RESULTS AND DISCUSSION

The IR spectra of the ligand APQH exhibits strong and
broad band at the region 3220 cm™ assigned®* to the v(N-H).
In the spectra of the complexes this band shift with slightly
reduced intensity. The shift of the band and change in intensity
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TABLE-1
ANALYTICAL AND PHYSICAL DATA OF THE COMPLEXES OF THE LIGAND APQH
Compounds Molar  Yield Elemental analysis (%): Found (calcd.) . . Yot DT Q,, (ohm’!
(@) ws @) C N T Ay electronic (cm™)  pvD ©00)  om? mol
APQH 252.00 64 - 66.48 27.61 5.49 - - - -
(Colourless) (66.66) 27.77) (5.55)
[Co(APQH),Cl,] 633.93 70 9.20 52.83 21.98 4.37 8240, 15050, 19460 5.07 187 1.7
(Brownish red) (9.29) (53.00) (22.08) (4.41)
[Co(APQH),Br,] 722.74 73 8.04 46.31 19.20 3.81 8310, 14800, 20100 5.10 192 1.3
(Brown) (8.15) (46.48) (19.37) (3.87)
[Co(APQH),L,] 816.73 74 7.12 40.89 17.11 3.34 8360, 14950, 20170 4.94 181 24
(Brown) (7.21) (41.13) (17.14) (3.42)
[Co(APQH),(NO,),] 686.93 70 8.49 48.80 20.30 4.01 8140, 14700, 20300 4.96 201 0.96
(Dark brown) (8.57) (48.91) (20.38) (4.07)
[Ni(APQH),Cl,] 633.71 71 9.19 52.92 21.90 4.36 10060, 16960, 23430 3.11 184 0.94
(Green) (9.26) (53.02) (22.04) 4.41)
[Ni(APQH),Br,] 722.52 72 8.04 46.36 19.22 3.75 10200, 17300, 23530 3.08 196 0.96
(Brownish green) (8.12) (46.50) (19.37) (3.87)
[Ni(APQH),I,] 816.51 74 7.10 41.10 17.06 3.36 10140, 17240, 23640 3.12 198 4.8
(Deep green) (7.19) (41.15) (17.14) (3.42)
[Ni(APQH),(NO;),] 686.71 73 8.35 48.90 20.22 3.92 10160, 16980, 23700 3.14 204 4.6
(Greenish brown) (8.54) (48.97) (20.38) 4.07)
[Cu(APQH),Cl, ] 638.54 74 9.88 52.54 21.83 4.31 12580, 25870 1.90 187 3.1
(Blue) (9.95) (52.62) (21.92) (4.38)
[Cu(APQH),Br, ] 727.35 75 8.72 46.04 19.11 3.78 12610, 25960 1.89 196 3.6
(Blue) (8.73) (46.19) (19.24) (3.84)
[Cu(APQH),(NO3), 691.54 73 9.11 48.32 20.12 4.00 12740, 25600 1.87 190 39
] (Deep blue) (9.18) (48.58) (20.21) (4.04)
DT = Decomposition temperature.
TABLE-2
IR SPECTRAL BAND (cm?) OF THE LIGAND APQH AND ITS COMPLEXES
Compounds v(N-H) Vv(C=N) v(M-0) V(M-N) V(M-X)
APQH 3220 s,b 1480 s,b - - -
[Co(APQH),Cl,] 3195 m,b 1450 m,b - 480 m 315 m
[Co(APQH),Br,] 3195 m,b 1450 m,b - 470 m 280 m
[Co(APQH),1,] 3195 m,b 1455 m,b - 475 m 275 m
[Co(APQH),(NO;),] 3195 m,b 1460 m,b 540 m 470 m -
[Ni(APQH),Cl,] 3195 m,b 1460 m,b - 440 m 325 m
[Ni(APQH),Br,] 3195 m,b 1455 m,b - 445 m 295 m
[Ni(APQH),I,] 3195 m,b 1460 m,b - 450 m 280 m
[Ni(APQH),(NO;),] 3195 m,b 1455 m,b 530 m 455 m -
[Cu(APQH),Cl,] 3195 m,b 1460 m,b - 460 m 320 m
[Cu(APQH),Br,] 3195 m,b 1455 m,b - 465 m 275 m
[Cu(APQH),(NO,),] 3195 m,b 1450 m,b 515 m 470 m -

proposing coordination of secondary amino group with metal
ion which is also supported by appearance of a band at far IR
regions at 480-440 cm™ assigned®** to v(M-N). The next IR
spectrum of the ligand shows strong and broad band at 1480
cm’ assigned””**** to v(C=N). In the spectra of the complexes
this band shows red shift with slightly reduced intensity. The
shift of the band and change in intensity suggests coordination
of the azomethine Nitrogen with metal ion. The linkage with
oxygen atom of nitrate group is indicated by the presence of
a far IR band at 540-515 cm™ assigned®* to v(M-O). The
coordination through metal halogen is indicated by the pres-
ence of a band in the far IR region 320-270 cm™ assigned®
to V(M-X). The evidence of metal halogen linkage is further
supported by the low value of molar conductance in the range
0.94-4.8 ohm™ cm’® mol™. The presence of band at 1580 and
1460 cm™ with a separation of 120 cm™ suggest mono coordi-
nated nature of nitrate group™.

Electronic spectra and magnetic susceptibility data of
the complexes: Electronic spectrum of the complex
[Co(APQH),X:] exhibits three bands in the region 8360-8140,
15050-14700 and 20300-19460 cm™ assigned to ‘T, (F) —
*T4(F), *As(F) and T ,(P) transitions, respectively. The above
transitions propose ¢ octahedral***” geometry for Co(II) comp-
lexes which is further supported®*’ by L.« value in the range
4.94-5.10 BM. The Ni(II) complexes exhibits three spectral
bands in the regions, 10200-10160, 17240-16980 and 23700-
23430 cm™ assigned to the transitions * Asy(F) — “Tay(F), *T1o(F)
and °T,,(P), respectively, which proposes octahedral®’*
geometry for Ni(I) complexes. The octahedral geometry of
Ni(II) complexes are further supported™**** by L. value 3.08-
3.14 BM. The Cu(Il) complexes exhibits two ligand bands in
the region 12740-12610 and 25600-25960 cm™ assigned to
’B, — “T, and charge transfer band which proposes distorted
octahedral®”* geometry for Cu(Il) complexes. The [i.; value
for Cu(IT) complexes lie in the range 1.87-1.90 BM**4,
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Molecular conductivity: Molar conductance measure-
ments of the complex of Co(II), Ni(IT) and Cu(II) were taken
on Systronics conductivity meter model 303 using DMF as a
solvent. The molar conductance data of the complexes were
found to be in the range 0.94-4.80 ohm™ ¢cm” mol " indicating
the non electrolytic behaviour of the complexes®.

Conclusion

Hence on the basis of above discussion the complexes of
the Co(I), Ni(IT) and Cu(Il) of the type [M(APQH).X:] can
be presumed to have octahedral geometry as shown in Fig. 1.
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Fig. 1. [M(APQH).X:] [R = Phenyl; M = Co(II) and Ni(II); X = CI, Br", I

and NO;; M = Cu(Il), X = CI', Br and NO;~

ACKNOWLEDGEMENTS

One of the authors (BKR) is highly grateful to U.G.C.,
New Delhi for financial support [Grant No.PSB-001/08-09;
dated 12 Dec. 2008].

REFERENCES

1. PN. Bhargava and M.R. Chaurasia, J. Med. Chem., 11, 404 (1968).

2. R.H. Bahekar and A.R.R. Rao, Arzneim-Forsch/ Drug Res., 41, 514
(1991).

3. V. Algarsamy, V.S. Pathak, R. Venkateshperumul, S. Meena, K.
Thirunurugan, R. Solomon and E. DeclerCQ, Indian J. Pharm. Sci.,
65, 293 (2003).

4. E.Bansal, T. Ram, S. Sharma, M. Tyagi, A.P. Rani, K. Bajaj, R. Tyagi,
B. Goel, VK. Srivastava, J.N. Guru and A. Kumar, Indian J. Chem.,
40B, 307 (2001).

5. M. Shyimad, R. Kalsi, K.S. Dixit and J.P. Barthwal, Arzeium-Forsche,

Drug Res., 41, 514 (1991).

S.S. Parmar and R. Kumar, J. Med. Chem., 11, 635 (1968).

V.K. Pandey, S. Tusi and Z. Tusi, Indian J. Chem., 42B, 180 (2004).

M.A. Sayyed, S.S. Mokle and Y.B. Vibhute, Arkivoc, 221 (2006).

G. Ouyang, P. Zhang, G. Xu, B. Song, S. Yang, L. Jin, W. Xue, D. Hu,

P. Lu and Z. Chen, Molecules, 11, 383 (20006).

10. M.I. Hussain and S. Shukla, Indian J. Chem., 25B, 545 (1986).

11.  A.R. Ramarao, S.D. Singh, M.P. Raju, R.H. Bachekar and K.S. Rajan,
Indian J. Chem., 40B, 813 (2001).

12.  B.Pramella, E. Rajanarender and A.K. Murty, Indian J. Heterocycl. Chem.,
2, 115 (1992).

13.  J.B.Jiang, D.P. Hesson, B.A. Dysak, D.L. Dexter, G.J. Kang and E. Hamel,
J. Med. Chem., 33, 1721 (1990).

14. C. Fernandes, C. Oliveira, L. Gano, A. Bourkoula, I. Pirmettish and
Santosa, Bioorg. Med. Chem., 15, 3974 (2007).

15. B.K. Rai, J. Indian Coun. Chem., 23, 13 (2006).

16. B.K. Rai and K. Sharma, Orient. J. Chem., 22, 645 (2006).

17. B.K. Rai, P. Choudhary, U.P. Singh, P. Sahi, Z. Hussain and S. Rana,
Orient. J. Chem., 23, 271, 291 (2007).

18.  B.K.Rai, I. Kostava, S.P. Ojha, R. Tomar and V.K. Rastogi, Asian J. Phys.,
16, 29 (2007); B.K. Rai, Asian J. Phys., 16, 71 (2007); B.K. Rai, H.C.
Rai, S.P. Singh, R. Tomar and O. Prakash, Asian J. Phys., 16,76 (2007).

o 0N

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.
32.

33.

34.

35.

36.

37.

38.

39.

40.
41.

42.

43.

44.
45.

B.K. Rai, R. Rai, P. Sahi and S. Rana, Asian J. Chem., 20, 143, 149
(2008).

B.K. Rai and A. Kumar, Ultra J. Chem., 4, 179 (2008); B.K. Rai, J.
Indian Coun. Chem., 25, 137 (2008).

B.K. Rai and Vinayak, Ultra J. Chem., 5,67 (2009); B.K. Rai, A. Kumar
and Ravishankar, Ultra J. Chem., 5, 73 (2009).

A. Prasad and B.K. Rai, Orient. J. Chem., 25, 175 (2009); B.K. Rai, J.
Indian Coun. Chem., 26, 121 (2009).

B.K. Rai, Asian J. Chem., 22, 2761 (2010); B.K. Rai and C. Kumar,
Asian J. Chem., 22,5613 (2010); B.K. Rai and S. Singh, Asian J. Chem.,
22,5619 (2010), B.K. Rai and K.K. Sharma, Asian J. Chem., 22, 5625
(2010); B.K. Rai, H. Kumar, M. Sharma and V.K. Rastogi, J. Indian
Chem. Soc., 87,1241 (2010); B.K. Rai, Asian J. Chem., 22, 8055 (2010);
B.K. Rai and B. Kumar, Asian J. Chem., 22, 8073 (2010); B.K. Rai
and S. Singh, Orient. J. Chem., 26,989 (2010); B.K. Rai and C. Kumar,
Orient. J. Chem., 26, 1019 (2010); B.K. Rai and B. Kumar, Orient. J.
Chem., 26, 1097 (2010).

Vogel, Text Book of Quantitative Chemical Analysis Revised by J. Mendham,
R.C. Denny, J.D. Barnes and M. Thomas, Pearson Education (2008).
W. Kemp, in eds.: R.M. Silverstein and F.X. Webster, Organic Spectro-
scopy, Polgrave, Macmillan Press Ltd., New York, Spectrometric Identi-
fication of Organic Compounds, John Wiley & Sons, edn. 6, p. 109
(2008).

M.S. Patil and J.R. Shah, J. Indian Chem. Soc., 58, 944 (1981).

L.V. Daimay, N.B. Colthup, W.G. Fateley and J.G. Grasselli, The Hand-
book of Infrared and Raman Characteristic Frequencies of Organic
molecules, Academic Press, New York (1991).

B. Smith, Infrared Special Interpretation, A Systematic Approach, CRC
Press, Washington, D.C. (1999).

C.N. Rao, Chemical Application of IR Spectroscopy, Academic Press,
New York, London (1963).

J.R. Ferraro, Low Frequency Vibration of Inorganic and Coordination
Compound, Plenum Press, New York.

M. Goldstein and D. Unswarth, Inorg. Chim. Acta, 4, 342 (1970).
L.J. Bellamy, The Infrared Spectra of Complex Molecules, Chapman
& Hall, London, Vols. 1 and 2 (1975).

R.A. Nyquist, C.L. Putzig, M.A. Leugers, Infrared and Raman Spectral
Atlas of Inorganic Compounds and Organic Salts, Academic Press,
New York (1995).

R.K. Agarwal, H. Agarwal and I. Chakraborti, Synth. React. Inorg.
Met. Org. Chem., 25, 679 (1999).

C.C. Addition, N. Lugon, S.C. Wallwork and C.D. Garner, Chem. Soc.
Quart Rev., 25, 289 (1971).

P.S. Mane, S.G. Shirodhar, B.R. Arbad and T.K. Chondekar, Indian J.
Chem., 40A, 648 (2000).

ABP Lever, Inorganic Electronics Spectroscopy, Elsevier Amsterdam,
p- 395 (1968); C.K. Jorgenson, Acta Chem. Scand., 19, 887 (1966).
J.R. Allen, D.H. Brown, R.H. Nutal and D.W.A. Sharp, J. Inorg Nucl.
Chem., 26, 1895 (1964).

B.N. Figgis, Introduction to Ligand Field, Wiley Eastern Ltd., New
Delhi, India, p. 279 (1976).

R.L. Carlin and A.J. Van Dryneveledt, Magnetic Properties of Transition
Metal Compounds, Springer Verlag, New York (1997).

C.J. Ballhauson and H.B. Gray, Inorg. Chem., 1, 111 (1962).

A.K. Tahir, H.S. Shivajnl and K. Shoukat, Indian J. Chem., 39A, 450
(2000).

V.K. Jetty, J. Singh, M. Shukla, Rehman and S.N. Rastogi, J. Indian
Chem. Soc., 67, 987 (1990).

A.P. Mishra, M. Khare and S.K. Gautam, Synth. React. Inorg. Met.
Org. Chem., 32, 1485 (2002).

N.K. Singh and N.K. Agarwal, Indian J. Chem., 37TA, 276 (1998).
J.A. Wolmsley and S.V. Tyree, Inorg. Chem., 2, 312 (1963); D.N.
Sathyanarayan and C.C. Patel, Indian J. Chem., 5, 360 (1967).



