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ABSTRACT  

The novel ligand HL3 was synthesized using 2-Chloromethyl-3-(8-hydroxyquinolin-5-yl)-3(H)- quinozolin-4-one and 
it was undergo the chelating reaction with Cu(II), Ni(II), Co(II), Mn(II) and Zn(II) to prepare transition metal che-
lates. These chelates were characterized by physicochemical methods such as elemental analysis, conductometric 
studies, magnetic susceptibility, FT-IR, NMR and electronic spectral data. The stoichiometry of the complex has 
been found to be 1: 2 (Metal: ligand). An octahedral geometry around Co(II), Ni(II) and Mn(II), distorted octahedral 
geometry around Cu(II) and tetra hedral geometry around Zn(II) have been proposed. The antifungal activity of 
ligand and its metal chelates was conducted against various fungi. 
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INTRODUCTION 

The heterocyclic nitrogen compounds especially quina-
zolinone derivatives play a vital role in many biological 
processes and as synthetic drugs (Patel, 2006). A Qui-
nazolin-4-one derivative possesses biological activities 
such as antifungal (Vashi, R.T., et .al, 2010 & Vashi, 
2009 & Vashi, 2010). The 8-hydroxyquinoline and qui-
nazolin-4-one molecules into one molecule have not 
received any attention in spite of well-defined applica-
tions of both the molecules. Hence it was thought to 
explore the study of qunazolin-4- one 8-
hydroxyquinoline merged molecules as ligand HL3 with 
their complexes with Cu(II), Ni(II), Co(II), Mn(II) and 
Zn(II) metal ion. Antimicrobial activities of both the 
ligand and chelates have also been studied. 

MATERIALS AND METHODS 

All the chemicals used were of pure grade (Merck and 
B.D.H). Double distilled water was used throughout the 
experiment. The melting points of all complexes were 
determined by open capillary method and were uncor-
rected. 

Synthesis of ligand HL3: 2-chloromethyl-3-(8-hydroxy 
quinolin-5-yl)-3(H)-quinazolin-4-one from Anthranilic 
acid was prepared according to previous literature (Va-
shi, et al. 2010a). A mixture of 2-Chloromethyl-3-(8-
hydroxy quinolin-5-yl)-3(H)-quinazolin-4-one (0.01 

mole) and 1-Cyclohexyl piperazine (0.01 M) in dry pyri-
dine (20 ml.) was refluxed for 12 hrs. Pyridine was dis-
tilled off as much as possible and the residue was 
poured into little crushed ice with stirring. The product, 
HL3 i.e. 2[4-Cyclohexyl piperazine-1-yl) methyl] -3-[8-
hydroxy quinolin-5-yl]-3-(H)-quinazolin-4-one ligand 
was separated out, filtered and washed with water and 
finally with ethanol. The air dried product was quantit-
ative. Melting point for HL3 > 230 °C.  

Synthesis of Chelates: A dried ligand sample HL3 (0.05 
M) was stirred in 85 % (v/v) formic acid and then it was 
diluted by water until complete dissolution. The resul-
tant solution was designated as reagent solution. This 
solution was used for preparation of chelates using 
ligand with transition metal ions. The reagent solution 
(100 ml) of ligand was added dropwise to each of solu-
tion of Cu(NO3)2.6H2O, Ni(NO3)2.6H2O, Co(NO3)2.6H2O, 
MnCl2.6H2O, Zn(NO3)2.6H2O (0.005 mole) in 100 ml of 
water with rapid stirring. The resultant pH 4.5 [for 
Cu(II), pH 6.0 [for Ni(II) and Co(II)] and pH 5.6 [for 
Mn(II) and Zn(II)] were maintained by addition of 1.0 g 
sodium acetate. A dark colored solid precipitated out. 
It was allowed to settle and digested on water bath at 
70°C for about 2 h. The solid mass was filtered, washed 
with 1:1 mixture of water-ethanol and finally with ace-
tone then dried. The percentage yield of chelates was 
in the range of 59-76%. All the chelates were pow-
dered well and dried at 70 °C over a period of 24 h. 

The C, H and N contents of metal chelates were deter-
mined on elemental analyzer Thermo finiggan 1101 
Flash EA. The metal contents were estimated using 
standard methods (Vogel, 1978). The molar conduc-
tance of the complexes in DMF (10

-3
 M) solutions were 

measured at room temperature using Systronics model 
305 direct reading conductivity bridge. 

1
H NMR spectra 

www.ijrps.pharmascope.org 

ISSN: 0975-7538 
Research Article 

 
* Corresponding Author 
Email: vashirajendra@yahoo.co.in 
Contact: +91-261-2784103 
Received on: 22-07-2010 
Revised on: 12-09-2010 
Accepted on: 28-05-2011 

 



R. T. Vashi et al., Int. J. Res. Pharm. Sci., 2(3), 2011, 399-403 

400                                                              ©JK Welfare & Pharmascope Foundation | International Journal of Research in Pharmaceutical Sciences 

of ligand was recorded on Brulner NMR spectrophoto-
meter (300 MHz). PMR chemical shifts are recorded in 

δ – value using TMS as an internal standard in CDCl3 

/D6- DMSO. The IR spectra (KBr pellet method) were 
recorded in the range 4000-600 cm

-1
 on a Nicolet -760 

spectrophotometer. Electronic spectra of the metal 
chelates were recorded on a Beckman –DK-2A spectro-
photometer using MgO as reference. Magnetic suscep-
tibility ‘χ m’ was measured by Gouy’s method (Lewis, 
1964) at room temperature (300 K) using Hg[Co(CNS)4] 
as calibrant (Figgis, 1960), and the effective magnetic 
moment from relation (Williams, 1978), μeff = 2.84 (χ m 
x T)

1/2
, where T is the absolute temperature. Diamag-

netic corrections were made by using Pascal’s con-

stants. 

The ligand and its metal chelates were screen at 1000 
ppm concentration in vitro for their antifungal activity 
against five fungi viz. Botrydepladia thiobromine, Ni-
grospora sp., Rhizopus nigricans, Aspergillus fumigatus 
and Candida albicans. The antifungal activity of the 
compounds was measured by plate method (Barry, 
1996). Five days old cultures were suspended in potato 
dextrose agar (PDA) medium and autoclaved at 1200 
ºC for 15 minutes and 15 atmospheric pressure. The 
percentage inhibition of fungi was calculated after 5 
days using the formula given below: 

Percentage of inhibition = 100 (X-Y) / X 

2-[(4-Cyclohexyl piperazin-1-yl) methyl]-3-
[8-hydroxy quinolin-5-yl] -3(H)-

quinazolin-4-one [Ligand : HL
3
]

Dry Pyridine

Metal Salt

N

N CH2Cl

O N

OH

2-Chloromethyl -3-(8-hydroxy

quinolin-5-yl)-3(H)-quinazolin-4-one

NN
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N CH2
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Where, M = Cu
2+

, Mn
2+

, Co
2+

, Ni
2+

, Zn
2+ 

 Y= H2O 

Figure 1: Scheme of synthesis of quinazoline -4-one derivatives 

Table 1: Analytical of ligand and its metal chelates 

 
Ligand 

 
Mol. Formula 

M. W. 
(g/mole) 

Yield ( % ) 

Elemental Analysis (%) 
Found (Calc.) 

C H N M 

HL3 C28H31N5O2 469.0 78 
71.50 

(71.64) 
6.50 

(6.60) 
14.80 

(14.92) 
- 

(HL3)2
 
Cu

2+
 C56H64N10O6 Cu

2+
 1035.54 70 

65.00 
(65.01) 

6.00 
(6.19) 

13.50 
(13.54) 

6.10 
(6.14) 

(HL3)2
 
Ni

2+
 C56H64N10O6 Ni

2+
 1030.69 60 

65.20 
(65.32) 

6.20 
(6.22) 

13.50 
(13.60) 

5.60 
(5.70) 

(HL3)2
 
Co

2+
 C56H64N10O6 Co

2+
 1030.90 59 

65.30 
(65.31) 

6.20 
(6.24) 

13.60 
(13.65) 

5.20 
(5.30) 

(HL3)2
 
Mn

2+ 
C56H64N10O6 Mn

2+
 1028.90 76 

65.50 
(65.56) 

6.10 
(6.22) 

13.50 
(13.60) 

5.70 
(5.72) 

(HL3)2
 
Zn

2+
 C56H64N10O6 Zn

2+
 1037.39 68 

64.80 
(64.90) 

6.10 
(6.18) 

13.40 
(13.52) 

6.30 
(6.31) 
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Where X= area of colony in control plate (without sam-
ple) and Y = area of colony in test plate. 

RESULTS AND DISCUSSION 

The complexes are microcrystalline colored powders 
having melting points higher than the ligand. They are 
stable in air at room temperature. All compounds gave 
satisfactory elemental analysis, suggesting 1:2 (metal: 
ligand) stoichiometry. Elemental analysis data were 
shown in Table-1 and molar conductance and magnetic 
moment data of chelates were shown in Table-4. The 
result indicates that they are less polar in DMF. The 
molar conductance values found to be 22.68, 10.02, 
8.28, 9.22 and 9.20 ohm

-1
cm

2
mol

-1
 for Co(II), Ni(II), 

Zn(II), Cu(II) and Mn(II) respectively. So, the electrical 
conductivity of these chelates was found in the de-
creasing order: Co >Ni >Cu >Mn >Zn. The very low val-

ues of chelates indicates that they are non-electrolytic 
(Geary, 1971)

 
and monomeric in nature. The low con-

ductance values may be attributed to the large cations 
(Upadhyay, 1977).  

FT-IR spectra: The basic features of FT-IR spectra of 
ligand HL3 was depicted in table 2, which shows the 
attachment of 1-Cyclohexyl piperazine with 2-
Chloromethyl-3-(8-hydroxy quinolin-5-yl)-3(H)-quinazo-
lin -4-one. 

1
H NMR spectra: The main chemical shifts and its re-

spective probable functional group of Ligand, HL3 are 
mentioned in table 3. The chemical shift confirmed the 
formation of HL3 i.e. 2[(4-Cyclohexyl piperazin-1-yl) 
methyl]-3-[8-hydroxyquinolin-5-yl]-3(H)-quinazolin-4-
one. 

Magnetic moment and Electronic spectra: The mag-
netic moment, molar conductance and electronic spec-
tral data of complexes were depicted in table 4. At 
room temperature the magnetic moment ‘μeff’ values 
for the Co(II) chelate has is 4.88 B.M suggest high spin 
octahedral geometry, which is further supported by 
the electronic spectral data. The values of transition 
ratio υ2 / υ1 were 2.18 providing further evidences for 
octahedral geometry for the Co(II) complexes. 

The magnetic moment of Ni(II) chelate is 2.99 B.M. 
suggesting two unpaired electrons. The υ2/υ1 ratio for 
the chelate is 1.60 occurs in the usual range (1.60–
1.82) for octahedral Ni(II) chelates (Syamal, et al., 
1986). The spectral bands are well within the range 
observed for hexacoordinate octahedral complexes 
reported earlier (Singh, et al., 1997).  

The Cu (II) chelates possess a magnetic moment value 
of2.02 B.M. indicating the distorted octahedral geome-
try, which is in agreement with data reported by sever-
al research workers (Reddy, 1987). These complex 
show broad asymmetric bands in the region at 14856 
and 23871 cm

-1
 assignable to 

2
B1g ----> 

2
A1g and charge 

transfer transition respectively (Chaudhary, et al., 
1997). These results reveal the distorted octahedral 
geometry for these complexes. The former band may 
be due to 

2
Eg ----> 

2
T2g accounted due to Jahn Teller 

effect suggesting thereby a distorted octahedral geo-
metry for these complexes (Satapathy, et al., 1989). 
The value of transition ratio υ2/ υ1 was 1.60 

Zn (II) complex is diamagnetic as expected for d
10

 sys-
tems and may have tetrahedral geometry (Yidliz, et al., 
2004). The observed magnetic moment (5.32 B.M.) for 

Table 2: FT-IR spectroscopic data of HL3 and its justification 

Sr. No. 
Group Frequency 

(cm
-1

) 
Probable functional group/ Assignment 

1 3400 to 2600 
Phenolic group bonded to N atom of 8-hydroxy quinoline moiety 

(Syamal, et al., 1987) 

2 2923, 2852 and 1470 
Aromatic CH and methylene group of bridge and piperazine ring 

(Singh, et al.,1997) 

3 1710 C=O of quinazoline 4-one moiety 

4 1500-1600 Aromatic breathing 

5 1580-1600 
Nitrogen in the chelate formation  

(Syamal, et al, 1987 & Reddy, 1987) 

6 1095 New C-O-M bond formation 

7 840-830 Coordinated water 

Table 3: 
1
H NMR data of HL3 and its justification 

Sr. No. Chemical Shift (δ ppm) Probable Functional group 

1 1.4 5 –CH2 

2 2. –CH 

3 3.47 CH2 bridge 

4 3.44 to 3.52 Triplet –CH2 of piperizine 

5 4.82 Singlet of phenolic –OH 

6 7.1 to 8.84 Multiplet, quinazoline 
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Mn (II) complex indicates high spin octahedral envi-
ronment (Sahu, 1979) 

Antifungal activity: The ligand and chelates were stu-
died for their antifungal activity by means of fungi, 
such as Candida Albicans, Botrydepladia Thibromine, 
Nigrospora Sp, Aspergillus Fumigatus and Rhizopur 
Nigricums. Antifungal activity of ligand and its metal 
chelates shown in Table-5 inhibition of fungal in follow-
ing decreasing order: Cu (II) > Mn(II) > Zn(II) > Co(II) > 
Ni(II). 

The substitutions of phenyl rings by chlorine have 
much more effect on the fungicidal activity. The results 
suggest that variation in structure on coordination af-
fects the growth of micro organisms and may result in 
to inhibitory or reduction in toxicology of metal ions 
towards some organisms (Patel, 1996). 

CONCLUSION 

The ligand molecule acts as a hexadentate ligand in all 
the studied cases of complex. Bonding either among 
N(4) depending upon the nature of the metal ions. Oc-
tahedral structures for Ni(II), Co(II) and Mn(II) com-
plexes, tetrahedral polymeric structure for Zn(II), and 
distorted octahedral for Cu(II) complex have been ten-
tatively proposed. The antifungal activity of all the 
compounds measured for various plant pathogens. The 
result shown in Table-5 indicates that all compounds 

are good toxic for fungi. Out of all chelates studied 
copper chelates was more toxic than others. Hence the 
ligand and produced metal chelates can be employed 
as garden fungicides. 

ACKNOWLEDGEMENT 

The authors are thankful to Department of Chemistry, 
Navyug Science College, Surat for providing laboratory 
facilities. 

REFERENCES 

Barry, A.L. Antibiotics in Laboratory Medicine, Williams 
& Wilkins, Baltimore, 3

rd
 Edition, 1996. 

Chaudhary, GL, Prasad, SR, Rahman, BM. Synthesis, 
Magnetic and Spectral studies of some Schiff base 
chelates of Iron, Cobalt, Nickel, Zinc, Cadmium and 
Mercury (II), J. Ind. Chem. Soc., vol. 4, 1997 pp. 683-
685.  

Figgis, BN, Lewis, J. The Magneto Chemistry of Chelates 
in Modern Coordination Chemistry, Interscience, 
New York, 1960. 

Geary, WJ. The use of conductivity measurements in 
organic solvents for the characterization of coordina-
tion compounds, Coord. Chem. Rev., vol. 7, 1971 pp. 
81-122. 

Table 4: Magnetic moment and electronic spectra of chelates of ligand HL3 

Samples 
Observed µeff (B.M) 

(Expected) 

ΛM 

(Ohm
-1 

 
cm

2 
mol

-1
) 

Electron Transition 
Absorption  
band (cm

-1
) 

υ2 /υ1 

(HL3)2
 
Co

2+
 

4.88 
(4.4-5.2) 

22.68 

4
T1g (F) ----> 

4
T1g (F) 8541 

2.18 
4
T1g (F) ----> 

4
A2g (F) 18659 

4
T1g (F) ---->

 4
T1g (P) 24856 

(HL3)2
 
Ni

2+
 

2.99 
(2.9-3.4) 

10.02 
3
A2g (F) ----> 

3
T1g (F) 13989 

1.60 3
A2g (F) ----> 

3
T1g (P) 21548 

(HL3)2
 
Cu

2+
 

2.02 
(1.7-2.2) 

9.20 
2
B1g ----> 

2
A1g 14856 

1.60 
Charge Transfer Transition 23871 

(HL3)2
 
Mn

2+
 

5.32 
(5.2-6.0) 

9.20 

6
A1g ----> 

4
T1g (

4
G) 15999 

 
6
A1g----> 

4
T2g (

4
G) 17853 

6
A1g ----> 

4
Eg, 

4
T1g (

4
G) 26548 

(HL3)2
 
Zn

2+
 - 8.28 

- 
- - 

Table 5: Antifungal activity of ligand HL3 and its metal chelates 

Samples 
Zone of inhibition at 1000 pm (%) 

CA BT NS AF RN 

HL3 88 87 68 81 62 

(HL3)2
 
Cu

2+
 81 76 78 74 81 

(HL3)2
 
Ni

2+
 59 68 69 77 70 

(HL3)2
 
Co

2+
 63 68 69 68 88 

(HL3)2
 
Mn

2+
  77 68 56 58 59 

(HL3)2
 
Zn

2+
  77 78 72 73 69 

CA: Candida Albicans, BT: Botrydepladia Thibromine, NS: Nigrospora Sp., 

AF: Aspergillus Fumigatus, RN: Rhizopur Nigricums 



R. T. Vashi et al., Int. J. Res. Pharm. Sci., 2(3), 2011, 399-403 

©JK Welfare & Pharmascope Foundation | International Journal of Research in Pharmaceutical Sciences 403  

Lewis, J, Wilkins, RG. Modern Coordination Chemistry, 
Newscience, New York, 1964.  

Patel, MM, Patel, HR. Synthesis, Spectral, Thermal, 
Electrical and Antimicrobial studies of some com-
plexes derived from 7- (α -phenyl –α m/p- nitroanili-
nomethyal) -8- quinolinol, J. Ind. Chem Soc., vol. 73, 
1996 pp. 313-317.  

Patel, NB, Chaudhari, RC. Quinazolin-4(3H)-ones of 2-
[2-(2,6-dichlorophenyl)amino]phenyl acetic acid with 
substituted aryl acetamide and their microbial stu-
dies. J Ind. Chem. Soc., vol. 83, 2006 pp. 838-841. 

Reddy, PSN, Agarwal, BV. Synthesis and Characteriza-
tion of New Schiff Base Complexes of 2-
Pyridinecarboxaldehyde and Thiosemicarbazides, 
Syn. React. Inorg. Metal-Org. Chem., vol. 17, no. 6, 
1987 pp. 585 – 594. 

Sahu, BK, Mahapatra, BK. J. Ind. Chem. Soc., vol. 56, 
1979 pp. 825. 

Satapathy, KC, Dash, DC, Pradhan, GC, Naik, A. J. Ind. 
Chem. Soc., vol. 66, 1989 pp. 292.  

Singh, DP, Shishodia, N, Yadav, BP and Rana, VB. Syn-
thesis and characterization of bivalent metal com-
plexes of a tetradentate N6 macrocyclic ligand, Poly-
hedron, vol 16, no. 13, 1997 pp. 2229-2232. 

Syamal, A, Maurya, MR, Dooms, E, McLean Jr. JA. Syn-
thesis and Characterization of Nickel (II), Cobalt (II), 
Copper (II), Manganese (II), Zinc (II), Zirconium (IV), 
Oxomolybdenum (V), and Dioxouranium (VI) Com-
plexes of the Schiff Base Derived from Salycylalde-
hyde and Thiophene-2-Carboxylic Acid Hydrazide. 
Synth. React. Inorg. Metal-Org. Chem., vol. 16, no. 1, 
1986 pp 39 – 60. 

Upadhyay, RK. Chemistry of mixed ligand complexes of 
copper (II) involving ketoanil and thiourea, ammonia 
or anionic ligands. J. Ind. Chem. Soc., vol. 74, 1977 
pp. 535-537. 

Vashi, RT, Patel, SB, Kadiya, HK. Synthesis and charac-
terization of 2-[(8-hydroxyquinolinyl)-5-
aminomethyl]-3-(4-methoxyphenyl)-3(H)-quinazolin-
4-one and its metal complexes with Cu(II), Ni(II), 
Mn(II), Co(II) and Zn(II) ions, Der Pharma Chemica, 
vol. 2, no. 1, 2010 pp. 109-116. 

Vashi, RT, Patel, SB. Synthesis, Characterization and 
Antifungal Activity of Novel Quinazolin-4-one Deriva-
tives Containing 8-Hydroxyquinazoline Ligand and its 
Various Metal Complexes. E-J. Chem., vol. 6, no. S1, 
2009 pp. S445-S451 

Vashi, RT, Shelat, CD, Patel, HJ. Synthesis and antifun-
gal activity of 6-bromo-2[(4-phenyl)-1-yl) methyl]-3-
[8-hydroxy quinoline -5-yl]-3-quinazolin -4-one ligand 
and its metal chelates, Int. J. current Pharm. Res., 
vol. 2, no. 3, 2010a pp. 57-60. 

Vashi, RT, Shelat, CD. Transition Metal Complexation 
Studies on Heterocyclic Ligands. Asian J. Chem., vol. 
22, no. 3, 2010 pp. 1745-1750.  

Vogel, AI. A Text book of Quantitative Inorganic Analy-
sis, 3

rd
 Edition, ELBS, London, 1978.  

Williams, JO. Electrical Conduction in Organic Solids, 
Adv. Phys. Org. Chem., vol. 16, 1978 pp. 159-237. 

Yidliz, M, Dulger, B, Yancu, SYK, Yanpici, BM. Synthesis 
and antimicrobial activity of bis(imido) Schiff bases 
derived from thiosemicarbazide with some 2-
hydroxyaldehydes and metal complexes. J. Ind. 
Chem. Soc., vol. 81, 2004 pp. 7-12. 


