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ABSTRACT

Novel ligand containing 8-hydroxyquinoline (HQ) mtyi was prepared and characterized. For syntheigyands
a hydroxyquinoline-5-carbaldehyde was treated vpitienyl hydrazine to synthesis corresponding hydrazdhe
hydrazone was condensed with diazonium salt cdisildimide to synthesis formazan. The formazan waserted
to corresponding tetrazolium sals by using hydrogeroxide, hydrobromic acid and ferrous sulphatee Tsolated
tetrazolium salt of 8-hydroxyquinoline derivativasmdesignated as; The novel ligand L undergo the chelating
reaction with Cu (1), Ni (1), Co (Il), Mn (Il), & (II) and Fe (lll) salts to prepare transition naétchelates. These
chelates were characterized by physicochemical mastBuch as elemental analysis, magnetic suscigtibR and
electronic spectral data. The stoichiometry of ¢tbenplex has been found to be 1: 2 (Metal: ligawd)divalent and
1:3 for trivalent ions. An octahedral geometry anouCo (I1), Ni (Il),Fe (Ill) and Mn (ll), distortedbctahedral
geometry around Cu (II) and tetrahedral geometrguard Zn (ll) have been proposed. The antimicroa@ivity of
ligand and its metal chelates was conducted agaiasbus bacteria.
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INTRODUCTION

The heterocyclic nitrogen compounds especially gjine derivatives play a vital role in many biologi processes
and as synthetic drud4]. 8-Hydroxy quinoline or oxine have buff color crgine compound almost insoluble in
water , but readily soluble in organic solventsghsas alcohol, acetone and acetic acid. It is satide metal
chelating agent in inorganic chemistry, it actd@entate anionic ligand and form chelate ringswiide range of
metal ions. Chelate rings are formed by covalemidband coordinate bond. The acidic group (-OH) feowalent
bond by replacement of Hons with metallic cation and tertiary amine (-Nejym coordinate bond by donation of
electron paiff2] . Formazans and tetrazolium salts are knownHeirt antiviral activity[3] . Anti-microbial
activity of 8-Hydroxy quinoline derivatives of Cu)(chelates were also studig¢4] . Synthesis of some Co (Il), Ni
(I and Cu (Il) mixed ligand chelates of 8-hydroguinoline synthesis,anthranilic acid and o-amirepi [5] was
studied.. Mn (lI) complexX6] and Zn (1) complex of 8-hydroxyquinoline-5-sulptio acid was studiefi7]. The
present communication comprises the synthesisactaization and chelating properties of noveltattium salts
containing 8-hydroxyquinoline merged moleculesigand L; and its complexes with Cu (lI), Ni (1), Co (IIMn
(I, Fe (1) and Zn (I). The ligand and metalnis were also studied for antimicrobial activities.

The reaction scheme for synthesis of ligand formazan, tetrazolium salts and its metal cheldtave been
presented in scheme-l.
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General reaction sequence has been shown in schemel:

H
N 7 9@ . HO
R—S N =N
©/ + N cr N H,O,, Fe*?
—_—

(@]
on Diazolium salt { Aqg. HBr
/N, (IDI
Hvd HN_N N §—R
ydrazone O\\ R 7
N Formazan
e
/Mt
N=n+Br 2 o
HO \ ’ll I
N § R
(@]
NN/
Ligand L1 Metal Chelate

Where, Cl
" HZNOC' Mt = Cu*2, Zn*2, Mn*2,Co*2, Ni*2, Fe*2

MATERIALSAND METHODS

All the chemicals used were of pure grade (Merct BnD.H). Double distilled water was used throughthe
experiment.

Synthesis of ligand L;: The novel ligand 1-{4'-{[(2"",6""-dichloropheryl)amino ] sulfonyl}phenyl}3-(8-
hydroxyquinolin-5-yl)5-phenyl tetrazolium bromideaw/prepared from formazan.

Synthesis of Formazan :

To stir solution of 4-amino-N-(2,4-dichlorophenydzenesulfonamide (1.72 gm, 0.01 mole) in mixturacetic
acid and concentrate hydrochloric acid (50:50 20vml), a solution of sodium nitrite (0.79 gm, O@dle) in 10 ml
water was added by maintaining the temperature de=ivd-8C. The diazotised compound was gradually added to
stir solution of phenyl hydrazone derivative in igime (20 ml) by maintaining temperature below’@0The
reaction mixture was allowed to stand at room tempee overnight and then quenched by pouring itrirsshed
ice. The separated solid product was washed wittoleem ether (40-61T) and then purified by re-crystallization
in methanol to furnish formazan with 48 % yield.

Synthesis of Tetrazolium salt:

A solution of formazan (0.01 mole) in methanol veasled to aqueous 2 N8O, (5 ml) containing traces of ferrous
sulphate. 20% Hydrogen peroxide solution (2 ml) weded in it at room temperature. The reaction unéivas
heated on water bath for 5 h. The completion oflaton was indicated by disappearance of color.

Excess methanol was distilled off and obtained synas treated with excess of aqueous sodium bronaide
precipitate out the crude tetrazolium bromide,gbkd product was filtered, washed with a littletera The product
was suck dry and then triturated with petroleunee{60-80°C) to furnish tetrazolium bromide (ligand) with 50
yield. The air dried product was quantitative. tifg point for L, was >300 °C.

Synthesis of Chelates:

Ligand L solution preparation: Ligand; (0.01 mol) was dissolved in 85 % (v/v) formic gaitluted with 100 ml.
distilled water and warm on water bath for 20 masutThis clear solution was designated as reagéutian. This
solution was used for preparation of chelates widtal ions by addition of transition metal ions.
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Trans metal ion solution: A solution of cupric atethydrate (0.011 mole) was prepared in warm F0r¢ic acid
(25 ml).The Trans metal ion solution was added dsge to the solution of ligand under stirring. Tiesulting
solution gave green coloration. The pH of reactitass was adjusted to pH 5.0 by addition of liquormenia and
stirred further for 1 h on water bath at 70 °C. Ebid mass was filtered and washed with distilieter followed
by alcohol and dried at 180 for 24 h . Other metal chelates of ligand lwith Ni (11) ,Co (I1) ,Zn (II), Mn (11) and
Fe (Ill) ions were prepared in the same mannecdP¢age yield of chelates was between 58-70 %.

The C, H and N contents of metal chelates wererdted by elemental analyzer  Thermofiniggan 1EGsh
EA. The metal contents were estimated using stanui@thodg8]. The IR spectra (KBr) were recorded in the range
4000-400 cnt on a Perkin-Elmer-983 spectrophotometer NMR spectra of ligand was recorded on Bruker NMR
spectrophotometer (300 MHz). PMR chemical shiftsearecorded ik—value using TMS as an internal standard in
DMSO d solvent. The reflectance spectra of solid metaklates were recorded on a Beckman DU
spectrophotometer using MgO as reference. Magsesceptibility ‘y ,, was measured by Gouy’s methf@] at
room temperature (300 K) using Hg [Co(ChS)s calibrant 10], and the effective magnetic moment from relation
[11] , pes = 2.84V x m X T, where T is the absolute temperature. Diamégm®rrections were made by using
Pascal’s constants.

The ligand and its metal chelates were screen @0 pm concentration in vitro for their antibaciractivity
against five bacteria viStaphylococcus aureug.Coli, P.Vulgarius, PseudomonaauriginsaandKlebsiellausing
DMF as solvent. The activity was compared with khewn antibiotics viz. Ampicillin, Tetracycline, &tamicin
and Chloramphenicol at same concentration. Théagtérial activity of the compounds was measuredupyplate
method[12]. The activity of standards and inhibition due eI (solvent) are given in Table-2. The results show
by compounds and standards were corrected for DMF.

The percentage inhibition of bacteria was calcdlatging the formula given below:

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

Where X= area of colony in control plate (withoatple) and Y = area of colony in test plate.
RESULTSAND DISCUSSION

The complexes are microcrystalline colored powttersng melting points higher than the ligand. They stable in
air at room temperature. All compounds gave satiefg elemental analysis, suggesting 1:2 (metgand ratio )
for divalent and 1:3 for trivalent ions. The estiethvalues were consistent with those calculatetherbasis of
each repeated unit participating in the reactidamental analysis data was shown in Table-1.

Infrared spectra of ligand L: IR spectrum of ligand L.(Fig.1) show a broad band extended from 3600 @025
cm* which might be responsible to phenolic group bahtteN atom of 8-hydroxy quinoline moief§3-14]. The
inflextious at 2923, 2852 and 1470 ¢rare due to aromatic CH and methylene group ofgeriahd piperazine ring
[15].Several bands appeared between 1500-1600@gion may arise from aromatic breathing. The IRcbat ~
1635 cm' might be due to -C=N- group of 8-quinolinol systef L, ligand shifted to higher frequency side ~1622
in the spectra of the metal chelates indicatinglvement of nitrogen in the chelate format{d3-16]. The band
around 1333 crit is responsible to —S@roup.

IR Specra of Chelates: Most of bands appeared in the spectra of correipgrigand are observed at their metal
chelates. The —OH stretching band in the chelateuish less broad than that of the parent ligandy @mew band

at 1095 crit had appeared in the spectra of metal chelates sy be assigned toc-o of C-O-M bond
formation.The band at 614-682 ¢mand 500-514 cih can possibly be assigned to Mt-O and Mt-N bonds
respectivelyf17]. IR spectra of Cu (II) and Co(ll) chelates wehewn in Fig.2 as well as in Fig. 3 respectively.

As the ligand was insoluble in common organic solgéts NMR spectra have not been scanned.

Magnetic moment and Electronic spectra: Analytical and magnetic moment data of ligand ahdlates were
shown in Table-1. At room temperature, the magnetionent fi. value for the Co (Il) complex is 4.85 B.M.
suggest high spin octahedral geom§1§], which is further supported by the electronic spgatata. The electronic
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spectra of the Co(ll) chelate display three absmmpands in the range 9520,17240 and 21748, assigned to the
transitions* T (F) > "Tog (F) ©1), Tig (F)-—> *Azg (F) (@) and*Tyq (F) --—->"T14 (P) (0s) respectively. These
transition suggest an octahedral environment atdli@ cobalt iorf19]. The values of transition ratig/v; is 1.81
providing further evidences for octahedral geoméirythe Co (Il ) complexes.

In the Ni (II) complex,ues value at room temperature is observed to be 3.M. Bs expected for six coordinated
spin free Ni (1) species. The reflectance specfrtne Ni (1) complex, exhibit two strong bandséat10, 14390 and
21740 cril, assignable t8A,, (F) --->°T14 (F) and®Ay (F) ---->°Ty4 (P) respectivel§20]. Thev,/v, ratio for the
chelate is 1.57 occurs in the usual range (1.62}Xd octahedral Ni (II) chelatd20]. The spectral bands are well
within the range observed for hexa-coordinate adadl complexes reported earljed].

The Cu (Il) complex exhibit normal magnetic momef#98 B.M.) indicating the distorted octahedrabigetry,
which is in agreement with data reported by seveeskarch worker$22-23]. This complex show broad
asymmetric bands in the region 10870, 14710" @nd at 20830 cthassignable '[(?Blg —-> 2Alg and charge
transfer transition respective]24-25]. These results reveal the distorted octahedral gagrfor this complex. The
former band may be due ﬁEg > 2ng accounted due to Jahn Teller effect suggestingellyea distorted
octahedral geometry for these complep@8}.The values of transition ratigiv, is 1.50.

The electronic spectra of the Mn (Il) complex ditgid three spin allowed bands in the region 2022@,70 crit
and 23260 cih assigned to the transitiofid,q --—-> *Ti4 (‘G), *Arq—-> *Toy (*G) and®A,, -—-> *Ey, *Ty4 (‘G)
respectively, indicating octahedral geometry. ©heerved magnetic moment (5.60 B.M.) of the compieicates
high spin octahedral environmggf].

zinc (I1) chelate is diamagnetic in nature as expedor d° systems and may have tetrahedral geon{e€8y29].
There is no evidence for the characteristic bafid®aordinated water in IR spectra.

In the Fe (lll) chelateys value at room temperature is observed to be 4.88 ®hich is lower than the theoretical
value (5.92 B.M.). The reduction of magnetic monmiaty be due to a distortion from regular symmé¢sGg]. The
reflectance spectra of the Fe (l1l) complex, exhino strong bands at 10420, 15630 and 19230, @ssignable to
®Asg (F) ---->"T14 (F) and®Ayq (F) —--->"Tyq (P) and’A,q (F) -—->'T14 (‘EQ)  respectively31] . Thev,lv; ratio for
the chelate is 1.50 occurs in the usual rangedtahedral Fe (1) chelates.

Table-1 Analytical and physical data of ligand L; and its metal chelates.

Elemental Analysis (%)

Ligand / M. W. | Yield Found (Caic.) Observed pk(B.M)
Mol. Formula (g/mole) | (%) C m N i
™ 6020 | 3.3 | 15.00
CostheChNeOss | 2900 | 72 | 5021y | (3.4) | (15.05)

CUlL(H:0)], o775a| e | 5250 | 310 | 1310 | 490 1.08
CaoeHacCLIN120sS,Cu : (52.60) | (3.13) | (13.15)| (4.97) (17-2.2)
ColLi(H-0)L. 1272.93| 70 | 5270 | 3.00 | 1310 | 460 4.85
CoeHacCLiN105S,CO : (5279)| (3.14) | (1319)| (4:62) (4.45.2)
Ni[L1(H,0)]2 272.60| 69 | 5270 | 3.00 | 1310 | 460 317
CoeHacCLIN1:OsSN : (52.80) | (3.14) | (13.20) | (4.61) (2.9-3.4)
MNL(HO: | 1008.03| og | 5290 | 310 | 13.20 | 4.30 5.60
CaeHarCLNL0sSMn : (52.95) | (3.15) | (13.23)| (4.32) (5.2-6.0)

Zn[Ly(H-0), 5250 | 3.00 | 13.00 | 510
CoeHaoCliNpOpSZn | 1279391 60 1 5550y | (3112 | (13.13) | (5.12)
Fe[Li(H,0)]s 5360 | 3.10 | 11.40 | 2.95 59
1876.84| 62 : , : ,
CoeHecCloN1:O1SFe (53.70 | (3.19 | (11.50 | (2.97 (5.2-6.0)

Antibacterial activity:

The ligand and chelates have shown good to modewcieity against bacteria, such 8saphylococcus aureus
(Gram positive) E.Coli, Proteus Vulgaris PseudomonaaeruginosaandKlebsiella Pnemoniae (gram negatives
compared to known standard drugs. Ligand was fdonie less active than the standard drugs (Tablel2)s
observed that the Cu(ll) and Ni (Il) complexes stewanced antibacterial activity as compared tdigfaed. This
is because of of the chelation, which reduces tiaripy of metal ion due to partial sharing of fissitive charge
with donor groups and also due to the delcalisatibrpi-electrons over whole ring. This chelatiorcrigases
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lipophilic character in the complexes and resuttsenhancement of activit{32]. Complexes of ligand show

inhibition of bacterial growth in following decraag order: Cu (II) > Ni (II) > Fe (lll) > Co (lI» Zn (ll) > Mn

(I1).The substitutions of phenyl rings by chlorineve much more effect on the bacterial activitye Tésults suggest

that variation in structure on coordination affettts growth of micro organisms and may result imntadbitory or
reduction in toxicology of metal ions towards soonganismg33].

Table-2 Antibacterial activity of ligand L, and itsmetal chelates.

www.scholarsresearchlibrary.com

Zone of inhibition at 1000 ppm (%)
Samples Staphylococcug E. Proteus | Pseudomonas Klebsiella
aureus Coli | Vulgaris | aeruginosa | pnemoniae
Ly 73 71 75 72 68
(L,), CU** 74 78 80 76 75
(Ly)2Ni% 75 77 79 78 76
(Ly).Co™ 70 74 76 73 72
(L,),Mn% 67 70 72 69 68
(Ly)2 Zn?" 68 72 74 71 70
(L,).Fe¥ 73 76 78 75 74
DMF 5 5 5 5 5
Ampicillin 80 83 79 84 81
Tetracycline 72 86 81 71 69
Gentamycine 80 75 74 80 82
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Fig.1. IR Spectrum of ligand L; .
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Fig.2. IR Spectrum of Cu (I1) chelateof Ligand L;.
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Fig 3. IR Spectrum of Co (1) Chelateof Ligand L.
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CONCLUSION

Octahedral structures for Ni (1), Co(ll) and Mn)(kcomplexes, tetrahedral polymeric structure for(1g, and
distorted octahedral for Cu(ll) complex have beammtatively proposed. Copper (I) chelate was fotméiave the
maximum inhibition capacity against all the baakspecies under study. Present study will conteilio the field
of new antibacterial for some plant pathogenic pigas.
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