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ABSTRACT

The Cu(ll), Co(ll), Ni(ll), Zn(11), Cd(ll), Hg(ll),and Mn(ll)complexes of Schiff base *BN°E)-N*,N®-bis((2-
hydroxyquinolin-3-yl)methylene)adipohydrazide haserb synthesized and characterized by various sgectr
techniques. The complexes were prepared by reatiimtigand and metal chloride of Cu(ll), Co(I)i(N), Zn(ll),
Cd(1), Hg(ll), and Mn(ll) in ethanol to get a ses of mononuclear complexes. The complexes wearaatkrized
by CHN analysis, conductivity measurements, magrsetsceptibility, IR, NMR, ESR, UV-Vis and X-rayvger
diffraction studies. By these spectral studies itaund that Cu(ll), Co(ll), Ni(ll), Zn(Il), Cd(IIHg(Il) and Mn(ll)
complexes have exhibited octahedral geometry. ifamd and its metal complexes have been screemethdm
antimicrobial activities. The prepared ligand sholess activity and its metal complexes shows moeeratgood
activity.
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INTRODUCTION

The importance of quinoline and its annealed déxiga is well recognized by synthetic and biologichemist
[1,2]. Compounds possessing this ring system hagle applications as drugs and pharmaceuticalgj@jnolines,
also known as L-azanaphthalene, 1-benzaine or @@npgridine is an aromatic nitrogen compound cbiadzed
by a double ring structure contains benzene fuseplytidine at two adjacent carbon. The chemicainida for
quinoline (GH,N) and it has a molecular weight of 129.15g/moinqline family compounds are widely used as a
parent compound to make drugs (especially antinahlanedicine), fungicides, biocides, alkaloids,dyasber,
chemicals, flavoring agents, antiseptic and anépgr Quinolines, 2-methylqunoline is used as aatémal and
preparing other antimalarial drugs. Quinoline daties have been reported for anti-inflammatory[diti-
bacterial[5-7], antifungal[8,9] antiallergy[10], tohepressant[11], antiasthmatic[12], antimalariaifi5],
antiviral[16,17],  antitumor[18],  neurolepticactiyji 9], antihypertensive[20,21], cytotoxic[22-24],
antihistamine[25] Our work is concerned with conxpligon in aqueous- organic solvents attract stedgarchers
participation of the organic component. As a camtion of studies concerning the effect of acidraydles [26-
28], we examined in this study the complexing propertieadipic acid hydrazide ion aqueous-ethanol smhgt
The main goals of this study were describing themexation of Cu(ll), Co(ll), Ni(ll), Zn(ll), Cd(l}, Hg(ll) and
Mn(Il) with ligand and revealing the effects okthentral metal-ion.
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(N''E.N'®E)-N'! N'°-bis((2-hydroxyquinolin-3-yl)methylene)adipohydrazide
Cr6H24NgOy
Mol. Wt.: 484.51

scheme

MATERIALS AND METHODS

Preparation of ligand:

(N'E, N'°E)-N', N'®-bis((2-hydroxyquinolin-3-yl)methylene)adipohydrazide

The Schiff base ligand were prepared by condensatd adipic dihydrazide(l mole, 1.74g) and 2-
hydroxyquinoline-3-carbaldehyde (2mole, 3.46g) thaeol (30ml) was refluxed on water bath for 5-Gfsoin
presence of few drops of acetic acid. The reaatiixture was cooled to room temperature, the separ&chiff
base were filtered and washed with hot alcohol radystalized from alcohol to get a pure samplee phrity of
Schiff base was checked by TLC. Yield: 75%, MP; Z7(Mol. Wt. = 484.51
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Preparation of metal complexes

A solution of 0.01mole of metal chloride in ethamas mixed with the ethanolic solution of 0.01 mofdigand

and refluxed for 3-4 hours on water both to getickolution. 0.5gm of excess sodium acetate wededhtb the
reaction mixture to adjust the pH 7-8 of the sainti The reaction mixture was further, refluxed Zonours more.
The resulting mixture was decomposed by pouring mtl100ml of distilled water with constant stirringrhe
suspended solid complex was allowed to settle al@ated by filtration, washed with sufficient quiy of

distilled water and then with little hot ethanoldpparent dryness and dried in a vacuum over anhgdcalcium
chloride in a desiccator. (Yield, 55-75%)

Physical Measurements

Infrared spectra of the ligand and its metal coxgsen KBr pellets were recorded in the spectrajea3800 — 350
cm® with Perkin ElImer Spectrum One FT-IR SpectrombteNMR Spectra were recorded on AMX—4000 NMR
Spectrometer, using TMS as internal standard andOMs a solvent. The Electronic Spectra were recooth an
Elico-SL-164 Double BEAM UV-Visible Spectrophotoreetin the range of 200-1200nm in DMF. X-ray powder
diffraction was recorded at department of physiGlbarga University, Gulbarga. Magnetic susceptibil
measurements were recorded on Guoy balance méthe€onductance measurements were made on an ELICO-
CM-82-conductivity bridge.

RESULTS AND DISCUSSION

Nature and Stoichiometry

All the complexes are colored in nature and wesgingly soluble in common organic solvents but btdtin DMF,
DMSO and acetonitrile. The analytical data indésathat the complexes are agree well with 1:1 metéband
stiochiometry for Cu(ll), Co(ll), Ni(ll) Zn(ll), C@l) Hg(ll) and Mn(lIl). The stoichiometry of all thcomplexes was
confirmed by spectrophotometric method. The obskmelar conductance values measures in DMF soldiitbin
the range 12—20 Ohmcnfmol’(Table 1). These observed values of the molar attadae are well within the
expected range for non-electrolytic nature [29]e Hhysical characterization data of all the compisunas been
summarized in Table 1.

Infrared Spectra

The significant IR bands for the ligand IE/N°E)-N" N®-bis((2-hydroxyquinolin-3-yl)methylene)adipohydrdei
as well as for its metal complexes and their térgadissignments are complied and represented Pafdlae broad
band observed at 3433 ¢rin the IR spectra of the ligand assigned ¢y, which were found to have disappeared
in all their respective complexes, there by indigathe involvement of phenolic oxygen is bondinighwnetal ions
through deprotonation. The bangl,,, observed at 3173 chin ligand and complexegy, observed at 3173-3198
cm® respectively. A strong sharp band observed a# t86" is assigned to adipic hydrazide rg-oy which was
shifted to 15-48 cin all complexes, indicates the involvement ofpaclhydrazide ring carboxyl in complexation
with metal ion, the band at 1594 ¢iis assigned to the azomething-y, group, lowering ofc-yy 10-40cn' in
the complexes as compared to its ligand, is duedaction of double bond character carbon-nitrolgend of the
azomethine group[30]. The band observed at 1203, @hthe ligand is attributed to phenolig._q) in view of
previous observations [31]. This band is shiftednigher frequency and is found in the region 12@88l.cm’ (1-
65cm’) for the complexes. Thus the low frequency skéleitarations due to)m-0y andvuny Stretching provide
direct evidence for complexation. In the presewmegtigation the bands in the 550-568tragion forvu.oyand 470
-496 cm' region forvgu.y) vibration respectively.

Magnetic movement and Electronic spectra of the coplexes

Copper(ll) complex

The complexes having temperature independent miagnetnents in the range of  1.74-2.2 B.M. agob=to the

spin only value. These complexes are mononucl@én no major spin-spin interactions; however ampromise
can be set between the magnitude of the distodiwmh other variable factors. The Cu(ll) complexeshwvthis

behavior indicate marked spin-exchange and strauglig interaction between Cu(ll) atoms. As tipnsonly

value for a single unpaired electron is 1.72 B.MeElight excess over this value for the Cu(ll) pteres can be
attributed to spin orbital coupling. The observedgmetic moment values for the present Cu(ll) comgsddas 1.90
B.M[32]. This value is expected for one electrosteyn and is in the normal range of Cu(ll) complgstam. As
the spin only values for a single unpaired eleciofd.72 B.M. The slight excess over this valuenfd for the
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Cu(ll) complex can be attributed to spin orbitalipling. In view of the above observations the neignmoment
values for the present Cu(ll) complexes, suggestlistorted octahedral geometry around Cu(ll) ions.

Table 1. Analytical, magnetic susceptibility, molarconductance of the ligand and its metal complexes

Molar conductance

0,
Found /Calculated (%) Hest B.M. ohm cm? mol

M C H N
64.45 | 499 | 17.35
(48.62) | (3.45) | (13.08)

11.64 57.19 4.06 15.39

10.88 | 57.68 | 4.10 | 15.52
Co6H22CoNsO, 541.40 320 68 @078 | 57.66 | (418 | (15.55 4.79 18

. 10.85 | 57.70 | 4.10 15.52

10.22 58.11 4.13 15.64

18.90 | 5249 | 3.73 | 14.13 . )
Ca6H22CdNsO4 594.90 335 70 18.93 | (5255 | (368 | (1417 Diamagnetic 18

29.37 | 45.72 | 3.25 | 12.30 . )
Ca6H22HgNGOs 683.08 350 68 (29.40) | (45.65)| (3.20) | (12.38) Diamagnetic 15

11.94 | 57.00 | 4.05 15.34 . )
Ca6H22ZNNsO4 547.88 317 70 11.90) | (57.25)| (4.10)| (15.40) Diamagnetic 17

Ligand / Complex | Mol. Wt. | M.P (°C) | Yield (%)

Ca6H24N6O4 484.51 270 75

Table 2. IR Spectral data of the ligand and its metl complexes (crit)

Ligand / complex | vou VUnH Vc=g | Ve=n | Vco | Um0 | Vu
Ca6H24N60O4 3433 | 3173| 1664 1594 1201 - -
Co6H2,CUNsO;4 - 3185| 1618| 1560 1236 55 472
Cu6H2,CoNsO,4 - 3198 | 1616/ 1565 1262 562 496
CaeH22NsNiO, - 3176| 1645| 157Q 1265 568 480
CaeH22 MNNGO4 - 3195 | 1648| 1574 1264 55b 485
Cu6H2,CdNsO,4 - 3192 | 1635| 1564 1230 550 460
C6H22HgNO4 - 3196 | 1644| 1555 1228 55p 470
Co6H22ZNN60s - 3194 | 1650 | 156( | 1262 | 55% | 47¢

Electronic spectra of Cu(ll) complexes exhibit adxd, low intensity shoulder band. Tf’iEg and 2ng states of
octahedral Cu(ll) ion @ split under the influence of the tetragonal disom and the distortion can be such as to
cause the three transition viZB,4 > *Bag, “B1g > °Ey and®B;q > “A,,, to remain unresolved in the spectra. It is
concluded that all three transition lie within tsiegle broad band in the region 25400 — 31000, chave been
assigned to charge transfer bands from ligand talmé&he observation favor distorted octahedralngetry around
Cu(ll) complexes. A broad asymmetric band in tegion 13495-16605 cm the symmetry being on the lower
energy side[33]. The broadness of the band mayukea dynamic John-Teller distortion. Tt maxima
observed for the present Cu(ll) complexes is @t2105-16675 cih, 12416-16537 cthand 12500 — 16380 ¢
suggest that the complex displays coordination ramsix. In addition, we have observed a high isitgnband
around 15165cththat can be attributed to the ligand-metal chargesfer transition.

Cobalt(ll) complex

In octahedral Co(ll) complexes the ground statéTi@ and a large orbital contribution to the magneticnment
values for various Co(ll) complexes are in the mnrgll-4.71 B.M. and 4.60-5.18 B.M. for tetrahedaad
octahedral complexes respectively. In present tiyeson the observed magnetic moment values ithénrange
4.79 B.M[34], which indicates octahedral geometwythese Co(ll) complexes. This is due to padianching of
orbital contribution to the magnetic moment. Elentc spectra of Co(ll) complex exhibits three baimdthe region
9624 - 10350crh, 16504 - 18385cihand 24844 - 26954 chdue to the transitiolfT;((F) = *Ta(F); v = 9624 -
10350cnt, “T1g(F) 2> *Ax(F); v, = 16504 - 18385cthand “Ty(F) > “T1(P); vs = 24844 - 26954cih These
transitions suggest octahedral geometry. The negio 25650 - 26870 chmefers to the charge transfer band.
These transitions suggest octahedral geometryhfCo(Il) complexes. These assignments are in ggogement
with the reported values [35].
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Nickel(ll) complex

Ni(Il) complexes exhibits the magnetic moment vatfi®.91 which are well within the range of expectalue for
octahedral geometry around the central metal itectonic spectra of Ni(ll) complexes in octahedrabrdination
is *A,g the Ni(ll) complexes show three transition inatahedral fieldyiz. 3A,,(F) >>Ta(F); v - 7483 - 8300cm
L 3AL(F)2°TagF); Vo 216620 - 17200CiPA4(F) >°T14(P); v3 = 24730 - 25900cih The observed transition
bands lie well within in the range of reported \eduThere values indicate considerable covalentactex and
support the octahedral geometry for the Ni(ll) ctemf86].

Manganese(ll) complex

The observed magnetic moment values for Mn(ll) cempf the ligand is in the range 5.70 B.M. Thectlenic
spectra of Mn(Il) complex shows three transitiohjsh corresponds to the following transiti(fw%é“TlgMG);vl
=15630 - 16600cih °A;;>*E,(4D); v, = 17540-18600cih °A;4> “T;((4D); va = 21750 - 22800cihThese values
indicate considerable covalent character and stigperoctahedral geometry[37]. Hence under thegmestudy
octahedral geometry is suggested for Mn(Il) complex

Table 3. Electronic spectral data of ligand field prameters of Cu(ll), Co(ll), Ni(ll) and Mn(ll) meta | complexes

Complexes | vicm™) | voem™) | viem™) | Dg (en™® | B! B B% | volvy | vaiv, | LFSE  k cal mol*
CoeH22CuNsO4 12105 - 16675 1534 - - - - - 25.48
CoeH2,CoNsO,4 9820 16504 24844 938 833 0.98 1566 1|68 1.46 4145
CoeH22Ni NgO4 7483 16620 24730 915 842 0.48 1996 1|34 159 832.8
CaeH22MNNGgO, 15630 17540 21750 940 8711 0.19 2244 1)25 1.37 5314.

'H NMR Spectra

Spectrum of *HNMR is DMSO-¢ solvent used. In ligand (Ne,N®E)-N N®-bis((2-hydroxyquinolin-3-
yl)ymethylene)adipohydrazide showed the sharp pé&k9a5 (S, 2H) due to OH at 2-position of phenyl riofg2-
hydroxyquinoline-3-carbaldehydee moiety has resmhabut in the case of Zn(ll) complex which hasrbee
disappeared indicating the involvement of phenokggen in the coordinatiovia, deprotonation[38,39]. A single
large peak showed & 3.4 (S, 3H, CH) due to protons of the azomethine group in lighotiin case of zZn(ll)
complex the peak observed & 2.4 (S, 3H, CH)[40]. The Twelve aromatic protons due to quineland phenyl
rings have resonated in regién7.1 - 7.8 (m, 12H, Ar-H) as a multiplet, in Zn)(Bomplex the twelve aromatic
protons have been observed in the region0-8.8 (m, 12H, Ar-H) as a multiplet. The Zn(ddmplex suggests
coordination of the phenolic OH with metal ion.

ESR spectrum

The ESR spectrum of the powder Cu(ll) complex wesorded at room temperature using DPPH as a sthndar
showed a broadened feature without hyperfine sglitiue to the dipolar interaction from the ESRcspen of a set

of magnetic parameter; g 2.0554, g = 2.0341. The observed ESR spectrum is charaiteo$ distorted
octahedral geometry g value averaged to over adicions and G which is measure of extent of exghan
interaction between metal ion have been calculatediresent case the value of G was found to b&74.0
according to Hathway, If G value if grater therthe spin exchange interaction is negligible wher&avalue is less
than 4 indicate considerable interaction betweetahiens in solid complex clearly indicate that Qu{on in the
complex is mononuclear nature of the complex.

Table 4: ESR data of the Cu(ll) complex

Complex ] 9o Qe iso G
CoH-CuNsO;,  2.0554 2.0341 2.04867 2.3849 4.0376

X-ray powder diffraction studies

X-ray powder diffraction pattern for Cu(ll) complé&as characterized with a view to find the typemrktal system
the XRD data given the table the diffractogram ofl§ complex consists of ten reflections in tleage of 10.93-
22.25 (® value) with maxima at@=15.944 The interplanar spacing(d)has been calculated trmposition of
intense peaks using Bragg's equatiok=2dsin6, A = 1.5406°A The observed and calculated values of d are quite
consistent (Table 4). The unit cell calculationséhbeen carried out for the cubic system, the éf & I + I
values of the complex were found to be 1, 2 andhi¢hivcorresponds to the planes and absence ofiftehinumber
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its confirms the cubic symmetry from the above Itsstihe unit cell constants for cubic system werend to be

a=b=c =8.8514A for the Cu(ll) complex of the ligand the compleixowed broad peak indicates amorphous nature
[41,42].

Table 4. X- ray powder diffraction data of Cu(ll) complex.

222 | R2rk?al? :

20 | o | sine | site |N J’(;)J" h ?E)’" h k| C‘;fpacrt?& Relative intensity (%) | a (A%)
093] 546] 0.095] 0000p 1 T 100 sdse 6832 %48 §.3546
14.66| 7.33] 0.127] 00160 2.173 2 110 5661 55 4461 8.0032
15.94] 7.97] 0.138 0.010p 2.7 2 110 5342 5636 100 8.8514
16.18] 8.09] 0.140] 00197  2.31¢ 2 110 5d84 5h73 5725 8.7625
16.88| 8.44] 0.146] 00216 2507 2 110 5378 5p77 4755 8.4636
21.80] 10.90] 0.1899 0.0357 4.0’ a1 2dqo 473 4jgs0  5isa 8.163
2033| 10.18] 0.176] 00310 3.64 21 2do0 465 468 52.32 8.7479
22.60| 11.30] 0.1959 0.0388  4.11¢ 2] 2qo 4116 4jii4a 5561 8.0357
21.77] 10.84] 0.188] 00388 417" a1 2qo 4088 4joss  56.76 8.1851
22.25| 11.13] 0.193] 00372 4.36¢ 2] 2do 3492 3loos 6173 8.0115

Antibacterial activity

The antibacterial activity results revealed that ligand and its complexes shown weak to good iagtfVable 5).
The ligand and its Cu(ll), Hg(ll), Ni(ll) complexezhows weakly active with the zone of inhibition-1® mm
against the both organisms when compared to thelatd drug streptomycin. The Mn(ll), Co(ll), Cd(Bhows
active and moderate activity as compared to i@nggwith zone of inhibition 15-17 mm and 18-20 wlrempared
to the standard drug streptomycin[43,44].

Table 5. Antimicrobial activity of the ligand and its metal complexes

Antibacterial Activity | Antifungal Activity
Sl Compound Zone .of inhibition Zone pf inhibition
No. (in mm) (in mm)

E.Coali S.aureus | A.niger | Aflavus

1. Cu6H24N60s 09 08 08 10
2. CzeszCUMOA 10 11 15 12
3. Co6H22CoNsO4 14 13 14 13
4, CaeH2oNi NgO,4 12 15 17 15
5. C6H2sMNNgO4 15 13 20 19
6. CaeH22 Zn NsOy 20 19 16 17
7. Co6H22CdNs Oy 16 15 18 16
8. CzGszHgNGO4 13 14 19 18
9. Streptomycin 24 23 - --
10. | Chlotrimazole -- -- 25 26
11. | DMF (Control) 0 0 0 0
12. | Bore size 08 08 08 08

Antifungal Activity

The antifungal activity, results revealed thatltgand and its Cu(ll), Co(ll), Ni(ll), Zn(ll), Cd{(),Hg(ll) and Mn(ll)

complexes have exhibited weak to good activity (&d&d). The ligand and its Co(ll) and Hg(ll) compésxshows
weak activity with zone of inhibition, the Cu(lINi(ll), Mn(ll), Zn(Il) and Cd(ll), shows moderatactivity as
compared to its ligand with the zone of inhibitibs-17mm, to good activity with the zone of inhibitiof 18-20mm
when compared to the standard drug chlotrimazo|ép}5

CONCLUSTION

In present studies, our efforts have been to sgithesome new compounds. These synthesized comptave
been characterized by various spectral analysesel@mental analysis , magnetic susceptibilityctebamic spectra,
IR, *H NMR, ESR spectra and X-ray data observationseptsjthe following structures for these complexasne
in Cu(ll), Co(ll), Ni(ll), Zn(ll), Cd(1l), Hg(ll) and Mn(Il) are exhibit six coordinated octahedrabignetry.
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