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Abstract

Synthesis and characterization of 2-[(8-hydroxyqlinyl)-5-aminomethyl]-3-(4-methoxy
phenyl)-3(H)-quinazolin-4-one ligand called HAMQ I(k} was studiedTo prepare this ligand
anthranilic acid was converted into 2-chlorometB@#-methoxy phenyl)-3(H)-quinazoline-4-
one. This compound was finally condensed withrbra-8-hydroxyquinoline. The transition
metal complexes of Gi} Ni?*, zr**, Mn?* and C&" of this ligand HAMQ were prepared and
characterized by reflectance, NMR as well as I&cspscopy, elemental analysis and magnetic
measurements. The stoichiometry of the complexedban found to be 1: 2 (Metal : ligand).
The data suggested an octahedral geometry aroufigd Ki&" and Mrf* complexes, a distorted
octahedral geometry around €wand a tetrahedral geometry around'Zmave been proposed.
These complexes have been tested for their anafiaggivities.

Keywords: Ligand, 8-hydroxyquinoline, IR and NMR spectraldies, magnetic moment,
antifungal study.

Introduction

The chemistry of heterocyclic compounds continupusl be an explore field in the organic
chemistry. Infectious diseases caused by micronaioth organisms; viz. bacteria, fungi, viruses
and parasites are still a major threat to humaithedespite tremendous inventions in drug
chemistry. The emergence of wide spread drug eesist particularly multi-drug resistance [1]
against gram-positive bacteria is a major concern.

The heterocyclic nitrogen compounds especially agmtinone derivatives play a vital role in
many biological processes and as synthetic drugsA[Ruinazolin-4-one derivative possesses
biological activities such as antifungal [3-4]. THermation of 8-hydroxyquinoline and

109
www.scholarsresearchlibrary.com



H. K. Kadiya et al Der Pharma Chemica 2010, 2 (1): 109-116

guinazolin-4-one molecules into one molecule hasreceived any attention in spite of well-
defined applications of both the molecules. Herwe= initial work in this direction has been
carried out [5]. Thus in the extension of this w@Bf present communication comprises the
synthesis, characterization and chelating propertiof novel qunazolin-4-one-8-

hydroxyquinoline derivatives. The whole work is suarized in scheme-1.

C[ CiICH,codl @E PCI P-anisidine
NH, NHCOCHCI H\cwq

Anthranilic acid N-chloroacetyl anthranilic acid 2-(chloromethyl)-3-(4-methoxy
phenyl)-3(H)-quinazoline-4-one

OMe

5-Amino-8-hydroxy
quinoline

OMe OMe
Y O
N Metal Salt | AQ/
| h2\/’\"4 V\A/NH

= = |
> | NN
o\l OH
MP 2-[(8-hyhydroxyquinolinyl)-5-aminomethyl]-
/ 3-(4-methoxy phenyl)-3(H)-quinazolin-4-one
Ligand : HL,
Complex [SCHEME -1] HAMQ

Where, M = C&", Mn*, C&*, Ni**, Zr?*
Y=}

Results and Discussion

The synthesis of Ligand Hlwas performed by method reported for 2-chloromeyphenyl-
3(H)-quinazoline-4-one. The C, H and N of ligand eonsistent with predicted structure.

NMR spectra The’H NMR spectra of ligand Hi(Fig.1) gave the multiplate between 6.88-7.8
& ppm for aromatic protons, signal at 5.74-5598m for phenolic —OH group, 3.35-3.3 ppm
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due to CH bridge and 11.1-11.35 ppm due to —NH group. The non-aqueous conduct@metr
titration of ligand gave the proton of —@Hnd —OH group in ligand.

Fig. 1 NMR Spectrum of Ligand HL;

The complexes are microcrystalline colored powd®sing melting points higher than the
ligand. They are stable in air at room temperatAtecompounds gave satisfactory elemental
analysis, suggesting 1:2 (metal: ligand) stoichimyné=lemental and molar conductance data are
shown in Table-1. The result indicates that they kss polar in DMF. Very low molar

conductanceX ) values in the range of 8.15 to 22.52 alem? mol™ in Mn?*, Ni**, Cu#* and
Zn** complexes indicates that they are non-electrolstid monomeric in nature (MLtype
complexes). The low\y values may be attributed to the large cations Tdje electrical

conductivity of these complexes found in the orderCo > Ni > Cu > Mn >Zn.

Table — 1Analytical and physical data of metal chelates of H; [HAMQ)]

Clz)i?neé)rl]gx/es Molecular Formula (g;.r\rﬁ\gl) ?;)I)d Elenllir:r?ll?gzll)ézi.s)‘ 0 (Bﬁ.) (O:Ern':

C H N M cm mol™)
HL CasHzoN4Os 42400 87 (;g:;g) (j:;(f) (igég) _ - -

(HL> Cu? | CooHosNOs CU2H0 | 04554 | (66§f6) (j:ig) (ﬂ:;g) (gzgg) 1.87 9.11

(HL3); Ni*? | CsoH3sNgOg Nit2.2H,0 | 940.69 76 (663??8) (j:ig) (ﬂ:g% (g:gg) 2.99 10.20

(HL)> MN*2 | CooHsaNsOs MN™2.2H,0 | 936.93 . (66: '(?4) (j: ig) (ﬂ:;g) (g:;g) 5.20 8.98

(HL9> Co? | CaoHaNeO, Co%2H,0 | 94093 | (663??7) (jfe) (ﬂ:gg) (g.'zle) 4.01 2252

(HL3); Zn™ | CosgHagNgOs Zn"2.2H,0 | 947.39 . (66?:9’_'313) (?1'.4212) (ﬁ:;g) (g.'go) - 8.15
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Infrared spectra: IR spectrum of ligand HL(Fig. 2) show a broad band extended from 3700 to
2600 cm' which might be responsible to phenolic -OH groumded to N atom of 8-
hydroxyquinoline moieties [7]. The inflextious 828, 2856 and 1470 ¢hare due to aromatic -
CH,- and methylene group of bridge [8-11]. The strbiagd at 1710 cthis attributed to -C=0

of quinazoline 4-one moiety. Several bands appebetdeen 1500 and1600 ¢megion may
arised from aromatic breathing. Band at 3400 dor —NH group. The IR band at 1580 tm
(C=N of 8-quinolinol system) of Hiligand shifted to higher frequency side ~1595'amthe
spectra of the metal complexes indicating involvetra nitrogen in the complexes formation
[7,12]. Most of bands appeared in the spectra okesponding ligand are observed at their metal
complexes. Only a new band at 1095’chad appeared in the spectra of metal complexds. Th
may be assigned tec-o of C-O-M bond formation. All the complexes shadditional bands at
840-830 crit indicating the presence of coordinated water [13].

T
X0 -] 1830 i

W aweronnber fom

Fig. 2 IR Spectrum of Ligand HL3
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Magnetic moment and electronic spectra:The room temperatur@es value for the ctf
complexes 4.01 B.M. suggest high spin octahedraingéry, which is further supported by the
electronic spectral data. The electronic spectriitheCd* complex shows three bands at 8540,
18700 and 24855 ci assignable t8T g (F) —---> “T14 (F) (1), *T1g (F) > *Azg (F) (v2) and
“Tlg (F) ---->4T1g (P) (3) transitions, respectively for an octahedral getoynd 4]. The value of
transition ratiov, / vy is 2.19 providing further evidences for octahedr@bmetry for the C3
complex.

In the Ni? complexesylet Values at room temperature are in the range 2.8D & expected for
six coordinated spin free Nispecies [15]. The reflectance spectra of th& démplex, exhibit
two strong bands at 15620 cnand 22475 cih, assignable t6Aq (F) ----> °T14 (F) (1) and
Ao (F) -——->°T14 (P) (02) respectively. The spectral bands are well withiarange observed for
hexacoordinate octahedral complexes reported eddi@17]. The Cif complexes exhibit
normal magnetic moments 1.87 B.M. correspondingrie unpaired electron indicating the
distorted octahedral geometry, which is in agreematin data reported by other research worker
[18]. Electronic spectra of these complex show érasymmetric bands in the region 14896'cm
and at 23878 cih assignable281g ———> zAlg and charge transfer transition respectively [19].
These results reveal the distorted octahedral gegrite this complex. The former band may be
due tozEg -—-> szg accounted due to John Teller effect suggestingktiyea distorted octahedral
geometry for these complexes. Znomplex is diamagnetic in nature and its electr@piectra
do not furnish any characteristic d-d transitiorsept charge transfer (C.T.) bands as expected
for d'° systems and may have tetrahedral geometry [20reThs no evidence for the
characteristic bands of coordinated water in IRCBpe

The electronic spectra of the Mrcomplex exhibited three spin allowed bands in thgian
15999 crif, 18000 crit and 24310 cfh assigned to the transitiofi8 14 > “T14 (“G)(uy),
Arg--> ‘Toy (*G) (U2) and®A 14 ——--> *Ey, “T14 (*P) (3) respectively, indicating octahedral
geometry [21]. The observed magnetic moment of Me’* complexes are 5.20 B.M.
corresponding to five unpaired electrons indicigh spin octahedral environment [22].

Antifungal activity: Ligand and its metal complexes were found mordess toxic against
fungi. The antifungal activity of the metal compésxwas found to be in the order: Cu (ll) > Zn
(I > Co (1) > Ni(ll) >Mn (ll). Copper complex exbit more toxicity than other metal
complexes. Hence such type of complexes may firabgsultural and garden fungicides.

Materials and Methods

All the chemicals used were of pure grade (Merak BrD.H). The melting points of ligand HL
was determined by DSC method and was uncorrected.

Synthesis of ligand Hlg: A mixture of N-chloroacetyl anthranilic acid (2.3 0.1 M) and P-
anisidine (1.20 g, 0.01 M) and RQC[1.86 g, 0.01 M) in dry 5-Amino-8-hydroxy quinoéin
solvent was refluxed under anhydrous conditiondfdirs. The reaction mixture was allowed to
cool and PGl was decomposed by titrating with cold water. 5-AoaB-hydroxy quinoline was
distilled off to get the product. It was filteradashed with saturated sodium bicarbonate solution
and then with cold water and air-dried. The produas in form of amorphous dark brown color
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powder. The air dried products were quantitativeeltMg point of Hls was 207.8°C
(Uncorrected).

Synthesis of ComplexesA dried ligand sample Hiwas stirred in 85 % (v/v) formic acid and
then it was diluted by water until complete dissiolo. The resultant solution was designated as
reagent solution. This solution was used for pragam of complexes with transition metal ions.
The formic acid solution of ligand was added drosewnto a solution of cupric nitrate
hexahydrate, nickel nitrate hexahydrate, cobalratdt hexahydrate, manganese chloride
hexahydrate, Zinc nitrate hexahydrate (0.005 maled900 ml of water respectively with rapid
stirring. The resultant pH 4.5 (for &Y, pH 6.0 (for Nf and Cd3?) and pH 5.6 (for Mff
and Zr?) were maintained by adding of sodium acetate.das colored solid precipitated out.
It was allowed to settle and digested on water batfh0°C for about 2 hrs. The solid mass was
filtered, washed with 1:1 mixture of water-etharenhd finally with acetone, dried. The
percentage yield of complexes was in the range9e85 %. All the complexes were powdered
well and dried at 70°C over a period of 24 hrs.

Measurements: The C, H and N contents of metal complexes weterdened on elemental
analyzer Thermofiniggan 1101 Flash EA (ITALY). Theetal contents were estimated using
standard methods [23]'*H NMR spectra of ligand was recorded on Bruker NMR
spectrophotometer using TMS as an internal standar@DCL/DMSO-d; [24]. The molar
conductance of the complexes in DMF M) solutions were measured at room temperature
using Systronics model 305 direct reading condiygtiwidge. The infrared spectra (KBr) were
recorded in the range 4000-600 tmith a Nicolet-760 spectrophotometer. Reflectaspectra

of complexes were recorded on a Beckman—-DK-2A spglabtometer using MgO as reference.
Magnetic susceptibility was measured by Gouy’'smethod [25] at room temperature (300 K)
using Hg [Co(CNS] as calibrant [26], and the effective magnetic neaifrom relation [24],
et = 2.84/Xm x T, where T is the absolute temperature. Digmetic corrections were made
by using Pascal’s constants.

The ligand and its metal complexes were screerD@0 bpm concentration in vitro for their
antifungal activity against five fungi viz. Erysighpisi, Nigrospora sp., Trichoderma sp.,
Aspergillus niger, Curvularia lunata. The antifuhgetivity of the compounds was measured by
plate method. Five days old cultures were suspemdpdtato dextrose agar (PDA) medium and
autoclaved at 1200°C for 15 minutes and 15 atmagppeessure. The percentage inhibition of
fungi was calculated after 5 days using the forngiNan below,

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

Where, X = area of colony in control plate (withsample)
Y = area of colony in test plate.

Conclusion

» The ligand molecule acts as a hexadentate ligarall ithe studied cases of complex.
Bonding either among N (4) depending upon the eatfithe metal ions.
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« Octahedral structures for Nj C&* and Mrf* complexes, tetrahedral polymeric structure
for Zn** and distorted octahedral for €icomplex have been tentatively proposed.

* Present work will contribute in the field of newtdungal for some plant pathogenic
organisms.
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