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ABSTRACT

Mixed ligand complexes of transition metal with @rplinols and 5-Propoxymethyl-8-quinolinol haveehe
prepared. Structural, spectroscopic and thermalgenties have been studied on the basis of infrapesttra, Mass
spectra, NMR spectra, electronic spectra, and efgaleanalyses. The ligands, metal complexes, cbranal

standard drug were tested for their antimicrobiattigity. The metal complexes exhibit good actidtainst
Bacterial strains two Gram +ve and two Gram —ve &wd fungal strains compared with parental compauadd

moderate in compared to the standard drugs.

Keywords. Transition metal chelates, Oxine, Spectral studitegnetic moment and Antimicrobial activity.

INTRODUCTION

Some 8-hydroxyquinoline derivative has antibacteaiad antifungal activity and it is widely used ¢éreams and
ointments for the treatment of skin diseases [llodqDinol is an antifungal drug and antiprotozoalgl It is
neurotoxic in large doses. It is a member of a faraf drugs called hydroxyquinolines which inhiliertain
enzymes related to DNA replication. The drugs Haeen found to possess activity against both vindl grotozoal
infections [2]. 8-Quinolinol (8Q) or its derivag have been introduced as chelating groups. T3®]chelating
properties of the compounds of the 8Q series dageckto its biological activity [6]. Clioquinol ian antifungal
drug and antiprotozoal drug. It is neurotoxic ingk doses. It is a member of a family of drugs ezhll
hydroxyquinolines which inhibit certain enzymesateld to DNA replication. The drugs have been fotmtiave
activity against both viral and protozoal infecso[¥]. 8-hydroxyquinoline (8Q) and its metalloquisies have
attracted great interest because their high thestadlility and good electroluminescence propentieske them
important prototypical electron transport and eimittmaterials for OLED devices [8-10]. 8-Hydroxyqaline (8-
quinolinol, oxine, 8Q) might be thought to functiaa a phenol, but of the 7 isomeric hydroxyquiredionly oxine
exhibits significant antimicrobial activity, andtise only one to have the capacity to chelate metibthe hydroxyl
group is blocked so that the compound is unablehigate, as in the methyl ether, the antimicrobiivity is
destroyed. The relationship between chelation asttliy of oxine has been investigated [11-13]. @ep 8-
quinolinolate (copper oxinate), the copper compowfd8-hydroxyquinoline, is employed as an industria
preservative for a variety of purposes, includihg protection of wood and textiles against fungassed rotting,
and interior paints for food plants. It has 25 tinggeater antifungal activity than oxine [14]. Mikkgand chelates
serve as suitable models for valuable informatiothie elucidation of enzymatic processes of biaalgielevance
[15].
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As part of our ongoing work[16-18] on mixed ligamdmplexes, in this paper we are reporting the newly
synthesized complexes of Cu (ll) , Ni (ll), Col{lIMn (lI), and Zn(ll) ions with 5-( iso-Propoxyethyl-8-
Quinolinol) as primary and heterocyclic bases,,v@inoline (Q), 8-hydroxyquinoline (8-HQ) as sedary ligand.
Their antimicrobial activities tested to performinpary selection of these complexes as the therapagents, as
well as comparing its microbial activity with PMQetal chelates [19].

MATERIALSAND METHODS

Reagent and solvents

All the chemicals and reagents used for the préiparaf ligands and complexes were commercial pctal(E.
Merck Ltd, India) and used without further purifican. Clioquinol was purchased from Atul Ltd., Ag&hemical
Division, Atul, Valsad (India). Luria broth andag agar were purchased from SRL, India. Acetid atid EDTA
were purchased from Sigma Chemical Co., India. driganic solvents were purified by recommended ntefRo].

Physical measurements

The metal content of the complexes were determinetthe EDTA titration technique [21] after treatitigem with
mixture of HCIQ, H,SO,and HNQ (1:1.5:2.5). Elemental analysis was carried outgi®erkin EImer, USA 2400-

I CHN analyzer. The magnetic moments were obtainegd the Gouy's method using mercury
tetrathiocyanatocobaltate (Il) as a calibra@t16.44><1(f c.g.s. units at 28C). Diamagnetic corrections were made
using Pascal’s constant [22he IR spectra were recorded on a FT-IR NicoletDi@pectrophotometer using KBr
pellets. NMR spectra were recorded on a model Brékence (400MHz). A simultaneous TG/DTG had been
obtained by a model 5000/2960 SDT, TA Instrumed®A at heating rate of € min® under N atmosphere.

Preparation of ligands

Synthesis of 5-(iso-Propoxymethyl-8-Quinalinal) (i-PM Q).

To a suspension of 2.3gm.(0.01mole) of 5-chloroyie@hquinolinol (CMQ), isopropanol (3 times.) and3@gm.
(0.01mole) of sodium bicarbonate (NaHg@dded. The mixture was warmed on the steam bathogcasional
shaking until most of the alcohol had been evapdrathe pale yellow solid was dissolved in watat avade basic
with 5 % ammonium hydroxide. The white solid wadlegied on a filter and dried to give 1.95 gm. (89hld),
having m.p-65° C. (Uncorrected).FT-IR (KBr, &nu(-OH,) 3354,5(-CN) 1218,'"H NMR (DMSO-d; 400 MHz):8
4,75 (CH- protons),d 1.15 (CH- protons),6 7.1 to 7.64 (9H, m, aromatic protons)8.5 (1H, s, OH- protons),
Elemental analysis found (%):C, 71.68; H, 6.793HzsNO, (217) requires (%): C, 71.88, H, 6.91.

Preparation of Metal Complexes

(1) Formation of Cu®** Complexes

A water solution of Cu (N€),.3H,0O was added to dimethyl formamide solution of liggr€MQ) followed by
addition of 8-HQ in ethanol; the pH was adjusted f8-6.0 with dilute NaOH solution. The resultinggion was
refluxed for 7 h and then heated over a steam tivatfvaporate up to half of the volume. The reactioxture was
kept overnight at room temperature. A dark gredored crystalline product was obtained. The yield @urified
complex was 58%. The obtained product was wash#d ether and dried over vacuum desiccators. Thetioza
scheme is shown iRig: 1 and Analytical and physical data are showii able 1.

(1) Formation of Ni?* Complexes
Ni*? complexes were synthesized by same method uselifbcomplexes. A light blue colored crystalline produc
was obtained. The yield of a purified complex w#%6

(111) Formation of Co®* Complexes
Co™ complexes were synthesized by same method useGu@rcomplexes. A light brown colored crystalline
product was obtained. The yield of a purified coexplvas 65%.

(V) Formation of Mn* Complexes
Mn*? complexes were synthesized by same method use@udrcomplexes. A light pink colored crystalline
product was obtained. The yield of complex was 66%.

(V) Formation of Zn* Complexes
Zn*? complexes were synthesized by same method usd@iifdcomplexes. A pale yellow colored powder product
was obtained. The obtained product was washedetfitr and dried over vacuum desiccators. The ywelsl 62%.
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Fig .1 General synthesis of complexes.

Antimicrobial studies

Antifungal activity

The antifungal activity of the standard fungicid&i¢quinol), ligand and complexes were tested Fairt effect on
the growth of microbial cultures and studied fagithinteraction withAspergillus Niger andrichothesium Spusing
Czapek’s agar medium having the composition, glec@@gm., starch 20gm., agar-agar 20gm. and distillater
1000 ml. To this medium was added requisite amofithe compounds after being dissolved in methands to
get the certain concentrations (50, 100 and 200)pphe medium then was poured into petri platesthrdspores
of fungi were placed on the medium with the helpiradculum’s needle. These petri plates were wrapped
polythene bags containing a few drops of alcohdl were placed in an incubator at 30 °C. The cositware also
run and three replicates were used in each caselifidar growth of the fungus was recorded by meaguhe
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diameter of the fungal colony after 96 h and thee@etage inhibition was calculated by the equattéérinhibition
D (C -TC) 100.

Where C and T are the diameters of the fungal gollothe control and the test plates, respecti{23y.

Antibacterial activity

Antibacterial activity was tested against Gram {&scherichia colandPs. Aeruginosa, Bacillus subtiliaghd Gram
+ve (Becillus megateriunand Staphylococcus aureusising the paper disc plate method [24, 25]. Eaclhef
compounds was dissolved in methanol and solutidnthed concentrations (500 and 1000 ppm) were pegpar
separately. Paper discs of Whatman filter paper. @2 of uniform diameter (2 cm) were cut and $§itexi in an
autoclave. The paper discs soaked in the desiredeotration of the complex solutions were placezbtsally in
the Petri dishes containing nutrient agar median@pgm. C beef extract 3 gm. C peptone 5gm.) skwdlté E.
coli and B. subtilis bacteria separately. The Petri dishes were inedbat 37°C and the inhibition zones were
recorded after 24 h of incubation. The antibactex@ivity of common standard antibiotic Streptonmyavas also
recorded using the same procedure as above atthe soncentrations and solvent. The %Activity Inflexthe
complex was calculated by the formula as under:

% Activity Index = D Zone of inhibition by test cgraund x 100 /Zone of inhibition by standard
RESULTSAND DISCUSSION

The toxic effect of all the complexes on fungi l®®n inTable 3. The results give the following conclusions. All
the complexes are toxic more or less to fungi. $tlestitution of phenyl rings does not have morectfbn the
fungicidal activity of complexes. In each series @u-complexes have much toxicity. This is expettechuse the
copper salts are mostly used as fungicides. Mogtetomplexes inhibit the growth of the above argims which
cause decease in many plants."“Ometal complexes are more toxic than others. Fonpawative analysis of
microbial activity of i-PMQ metal chelates and PMf@etal chelates, results of PMQ metal chelates e a
tabulated inTable 3,while comparing results it was found that mostitad metal chelates of i-PMQ shows little
higher toxic than the PMQ metal chelates with fexwwegption.

IR spectra

The important infrared spectral bands and theiigassents for the synthesized ligands and complexese
recorded as KBr discs and are presente@iable 2. The IR data of the free ligands and its metal glexes were
carried out within the IR range 4000-400tm

In the 8-hydroxyquinoline complexes of divalent aigf thev (C-O), appeared at 1120 ¢megion and the position
of the band slightly varies with the metal. ThéC-O), observed in the free oxine molecule at 1690 , shifted to
higher frequencies in all the mixed ligand compieggiving a strong absorption band at 1110*cnThis clearly
indicates the coordination of 8-hydroxyquinolinetirese complexes. In the investigated heteroclsl#te band
observed in the region 3400-3500, 1295-1300, 88D&8i 715-717 cthare attributed to —OH stretching, bending,
rocking and wagging vibrations, respectively duethe presence of water molecules.[26] The evideoice
complexes formation clear by appearance of new $ahd18-432 and 507-516 ¢nwhich are assigned igM—

N) andv(M-0), respectively [27,28].

Reflectance spectra and magnetic measurements

In order to shed some light on the geometricalcstine of the complexes, the reflectance specttheotomplexes
were recorded in the solid phase at room tempexyafline reflectance spectra of the Mn(ll) compléwves
absorption bands at ~16121, ~18595 and ~23410 assignable tGA;;—"T1g *A1—"Tog and °A;—*Ay,, *Eg
transitions, respectively, in an octahedral envirent around the Mn(ll) ion. The magnetic momenugadf the Mn
(1) complex is 5.91 B.M. due to a high-spiftsystem with an octahedral geometry [29]. For tloe(l) complex,
the reflectance spectra exhibits the bands of mediensity at ~8540, ~19040 and ~22980 “¢nwhich may
reasonably be assigned‘®yq (F) —*Taq (F), “T1g (F) —*Azq (F) and*T1q (F) —*Ty4 (P) transitions, respectively, of
an octahedral geometry around the metal ion [3d]the magnetic moment value is observed to be & B.M.
The electronic spectra of the Ni(ll) complex extsbabsorption bands at ~13121 and ~22498 assignable to,
*As(F) —°T1(F) and®A,(F) —°T1((P) transitions respectively, in an octahedral getoyn The value of the
magnetic moment (2.82 B.M.) may be taken as aduitievidence for their octahedral structure [31-34k Cu(ll)
complex display a broad band at ~15763 atiue to théEg—>2ng transition and the magnetic moment value is 1.73
B.M., which is equal to spin-only value (1.73 B.M3pected for an unpaired electron, which offeesgbssibility
of an octahedral geometry [35].

504
Pelagia Research Library



Ketan B. Pate et al Der Pharmacia Sinica, 2012, 3(4):501-506

Table 1 Analytical and physical parameters of ligand and complexes.

Molecular vidd % Metal analysis Elemental analysis
Compounds formula M. wt gm/mole % cal Found % C % H % N
) Cal. | Found | Cal. | Found | Cal. | Found
HL-4 or (i-PMQ) Ci:H1:NO;, 217 80 71.88| 71.68| 6.91 6.70| 645  6.3%
(i-PMQ)8HQ Cu*? | CyH»4N;05CU™ 459.98 58 13.81 13.80 5744 5742 5[26 5.21 6.09.05 6
(i-PMQ)8HQ Mn*? | CyHzaN,0sMn™ 455.13 67 12.90 12.86| 58.06 58.02 5/32 529 6.16.12 6
(i-PMQ)8HQ Co0" | CyH»N,05C0"™ 451.37 66 12.17 12.07 58.594 58.851 536 5.31 6.21.18 6
(i-PMQ)8HQ Zn*? | CyHaN,0sZn™ 455.37 65 12.94 12.95 58.03 58.01 531 5.19 6.15.10 6
(i-PMQ)8HQ Ni? | CyHaN,OsNi™ 461.85 62 14.16 14.08) 5721 5715 524 519 6.07.05 6
Table2 FT-IR data of synthesized ligand & itsCu (I1) complex.
FrequenciesCm*
Compounds “OH Aromatic | 8-HQ Moiety CN CH,
1599 1638 2850
(i-PMQ) 3800-2600 1507 1575 1275-1298| 2920
3028 1698 1470 1450
1578 e 2888
(i-PMQ)8HQCu | 3500-2600 1478 1299 2969
3062 1509 1409
1478
Table 3 Antimicrobial activity of synthesized compounds.
Zone of inhibition (in mm)
Sample Antifungal activity Gram + Ve Gram -Ve
Trichothesum Sp. | A. niger | Becillusmegaterium | Staphylococcusaureus | Ps. aeruginosa | E.-coli
HL-3(PMQ) 55 53 11 10 09 10
HL-4(i-PM Q) 62 59 21 17 18 21
(PMQ) 8HQ Ci¥ 78 81 13 18 18 19
(i-PMQ) 8HQ Cu* 83 91 22 21 20 17
(PMQ) 8HQ Mr? 53 57 19 23 22 21
(i-PMQ) 8HQ Mn*? 59 57 12 09 05 09
(PMQ) 8HQ C#¢&° 63 70 08 08 12 12
(i-PMQ) 8HQ Co™ 69 66 16 12 09 12
(PMQ) 8HQ zn? 67 71 17 14 18 13
(i-PMQ) 8HQ Zn*? 70 81 17 20 19 14
(PMQ) 8HQ Ni? 63 67 23 11 20 17
(i-PMQ) 8HQ Ni** 60 60 14 11 06 11

CONCLUSION

The complexes were obtained as colored powderedrialat and were characterized using IR spectrairelsc
spectra, and magnetic measurements. The compoussimsoluble in ethanol, methanol, DMF, acetorteere
hexane, chloroform, THF, and dichloromethane, aoldbde in DMSO. The elemental analyses were in good
agreement with the complexes. From the antimict@wtivity data, it is observed that the comple&gbibit higher
activity than the free ligands, and the control (B®). The increase in antimicrobial activity of #t@mplexes may
be due to the metal chelation. From comparativdyaizaas shown ifmable 3, it is observed that all the metal
complexes are more potent biocidal than the ligamtlmost of the i-PMQ metal chelates are more atkigsn PMQ
metal chelates. The zone of inhibition was measyirednm) around the disc and the results are repies in
Table 3.
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ABBREVIATION

8HQ = 8- Hydroxy Quinoline

HL; = 5-(Propoxymethyl-8-Quinolino(PMQ).
HL,= 5-(iso-Propoxymethyl-8-Quinolino()-PM Q).
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