Available online at www.der phar machemica.com

Scholars Research Library I'_Qx@‘ma %—'I

AN .
Scholars Research . a ?
Der Pharma Chemica, 2013, 5(4):120-125 5 &

http://derpharmachemica.com/archive.html
(http://derp ) I ==

I SSN 0975-413X
CODEN (USA): PCHHAX

P

Synthesis, spectral and antioxidant assay of Nickel (I1) adductswith
heter ocyclic bases derived from 5-chlor o-2-hydroxy acetophenone N(4) methyl
thiosemicarbazone

J.R. Gujarathi’, N. S. Pawar and R. S. Bendre®

4School of Chemical Science, NMU, Jalgaon
*Pratap College, Amalner (M.S.)

ABSTRACT

We have synthesized heterocyclic base adductsdjpgri(py), 2,2’-bipyridine (bipy), 1,10-phenanttir@d (Phen),
alp-picoline] of Nickel (1) complexes by the reactiohNickel (II) chloride with 5-chloro-2-hydroxy efmphenone
N(4) methyl thiosemicarbazone in presence of heyelic base. Ligand was characterized'8g, '"H NMR as well
as IR, electronic spectra. The synthesized adduetee characterized by IR, ESI-MS, UV-visible, mgigne
measurement, molar conductivity, TGA and DSC. Tagnetic and spectroscopic data indicate a squaeaiper
geometry for the four coordinate and a distortedag pyramidal for five coordinate complexes. Thekdl (11)
bipy and Nickel (I1)p)—pico adducts show higher antioxidant activity.

Keywords: Thiosemicarbazone, Bioactive metal complexes atidxadant activity.

INTRODUCTION

Thiosemicarbazones are the compounds used inghgrent of many diseases, for ex: cancer and uslagment
is in progress [1-3]. Aromatic o-hydroxyaldehydesxda ketones have biological properties. These
thiosemicarbazones co-ordinate as the dianionro faononuclear as well as binuclear complexes thighmetal
ion on deprotonation of the ring hydroxyl group ahd loss of the N(2) hydrogen of the thiosemicadp& moiety.
In recent years, such thiosemicarbazones and ttaisition metal complexes have been studied duthew

pharmacological interest [4,7]. The most promisamgas in which thiosemicarbazone compounds ardajma is
their use against cancer. The presence of metalinahiosemicarbazone complexes increases theitgctv

contributes to migrate the side effects of the piggarent compounds [8]. The main known effectatee to their
anticancer activity are reactive oxygen species§R@oduction [9], topoisomerase |l inhibition [10jitochondria
disruption [11] and amultidrug resistance proteidDRI) inhibition [12,13] 3-aminopyridine-2-carboxdghyde
thiosemicarbazone has been developed as an amicdng and has in clinical phase Il on severatcerniypes
[14,15]. In recent years coordination complexesrafisition metals have been the subject of detaileestigation
[16-19]. Among these transition metals Ni (Il) iscognized as an essential trace element for bagcteldnts,
animals and humans. It has wide applications instrial homogeneous catalysis [20, 59]. There cammiany
attractive structures and frameworks with manyrigm[21-23]. Backbones with desirable structures @operties
can be created by controlling coordination envirenim The first crystal of Ni (Il) complex with phatione as a
ligand was reported [18]. Thiosemicarbazones éxisivo tautomeric forms, thione and thiol. The thécfunctions
as bidentate neutral ligand and the thiol can depaie and act as an anionic ligand [24]. As a phadtudies on
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N(4) substituted thiosemicarbazones [25-32], thestat structure of 2-hydroxyacetophenone N(4) dyelg/l
thiosemicarbazone was reported [33].

We know here report the synthesis, spectral cheniaation and biological studies of four and fiveordinate
complexes of Ni (II) with 5-chloro 2-hydroxy acetwmoneN(4) methyl thisemicarbazone and their antioxidant
activity.

MATERIALSAND METHODS

Magnetic measurements were carried out in the pgtalline state by Faraday method. High purity [SG&N),]
was used as standard. Diamagnetic corrections meade by Pascal’'s constants. IR spectra were regdondthe
range 4000-200 cthrange using KBr discs. NMR spectra were recordethé mixture of CDGland DMSO-¢
(1:1 v/v) with a Bruker AC-300F 300MHz spectromet€onductivity measurements were carried out iff M
DMF solutions on Conductivity Bridge, Systonics dantivity meter-304. UV-visible spectra were measuin
DMF solutions and in solid state on Systonics USiblie double beam spectrophotometer-2201.

Synthesis of ligand

The N (4) thiosemicarbazone was synthesized by reflunathloro 2-hydroxy acetophenone aN@#) methyl
thiosemicarbazide in the mole ratio 1:1 for 3-4 fisp@-3 drops of conc. 480, was added as a dehydrating agent.
The product obtained was filtered and washed walld ethanol and then diethyl ether. It was rectistd by hot
ethanol and dried over®s in vacuum [34].

L = 5-Chloro-2-hydroxy acetophenone N(4) methyl thiosemicarbazone and its thiol form

Synthesis of complexes

The complex Ni.L.HO (Where, L is 5-Chloro 2-hydroxy acetophendd@l) methyl thiosemicarbazone) was
synthesized by refluxing hot ethanolic solutiond\d€l,.6H,O and ligand (L) in the mole ratio 1:1 for 7-8 heur
The complex obtained was filtered and washed withwater, cold ethanol and diethyl ether and daeer RO in
vacuum.

Synthesis of adducts

The complex Ni.L.B (Where B is heterocyclic base Ipyridine, 2-2'-bipyridine, 1, 10 phenanthrolinepicoline,
B-picoline) was synthesized by refluxing hot ethameblutions of CuGl4H,0O and ligand and heterocyclic base in
the mole ratio 1:1:1 for 7-8 hours. The adduct et was filtered and washed with hot water, cdltheol and
diethyl ether and dried ovep®;s in vacuum [35, 58].

RESULTSAND DISCUSSION

Analytical

The colours, elemental analysis, stoichiometrieBgaind and its complexes are presented in TallleBlemental
analysis data are consistent with 1:1 ratio of iieta, thiosemicarbazone for complex and 1:1:1lorditir metal
thiosemicarbazone and heterocyclic base for aluersd The complex and all adducts are insolublmast of the
common polar and non polar solvents.

121
www.scholarsresearchlibrary.com



J.R. Gujarathi et al Der Pharma Chemica, 2013, 5 (4):120-125

Molar conductance
The molar conductances measured in’> M DMF solutions, indicating all the formed compésxare non
electrolytes in nature [36].

M agnetic susceptibility

The room temperature magnetic susceptibility ofcalinplexes in polycrystalline state showed fourrdotte
complexes Ni.L.H20, Ni.L.B (B- Pyridene;Pico, B-Pico) are diamagnetic. Five coordinate high sgimglexes
have magnetic moments in the range 3.20-3.40 B.F]. [8he observed values of magnetic moment for five
coordinate complexes are slightly lower than theeeulated for five coordinate trigonal bipyramidainfiguration
[38]. Lower pe values for Ni (II) complexes [39] arise from qubimg of the orbital contribution to the magnetic
moment due to distortion of;:B symmetry or due to strong in plardonding [40,41].

NMR spectra

The'HNMR signals at 10.45 and 3.40 ppm are assigne®td and —CH protons respectively. The signals at 2.19
and 2.91 corresponds t8NH and HN-CH; respectively. Absence 8NH protons signal suggests enolization of
2NH-C=S group tdN=C-SH. The aromatic protons show multiplet at 8325, 7.45 ppm rangéC-NMR (DMSO-
Dey: Sppm 118.20 (C=C); 129.70 (C=C); 127.79 (C=C-Cl)80& (C=C); 122.26 (C=C); 152.17 (C=C-OH),
155.39(C=N); 179.80 (C=S); 31.03 (NH-gH

118.20

S

N CH
\N 179.80 N/ 3
H H

M ass spectra

ESI-MS m/z ion ligand (L) 243.80 MESI-MS m/z ion Ni.L.HO 333.09 M, ESI-MS m/z Ni.L.py 393.50 K} ESI-
MS m/z ion Ni.L.bipy 470.58 M ESI-MS m/z ion Ni.L.phen 494.60 MESI-MS m/z ion Cu.la-pico 407.52 M,
ESI-MS m/z ion Cu.lB-pico 407.52 M. Mass spectra data confirm the structure of ligamthdicated by molecular
ion peak (M+1) corresponding to their molecular ginti

Table1.1: Physicochemical analysis of synthesized compounds

Compounds Colour Empirical con’\c?fclzta;nce M agnetic M oment Elemental Analysis Found (Calculated) %
Formula ohmem? mole B.M. % Metal %C %H %N %S
L y';ilc:]vtv CoMioNsSCIO - (jj:gg) (iﬁ) 117755) &2;?2)
Ni-L.H,0 Brown GoH12N3SCIONI 31.2 Diamagnetic é;gg (ggig (221 (ggi (ggi
Ni-L.Py Brown GsHisN4SCIONi 93.6 Diamagnetic éigi) (jg%g) (ggzll) (112471) (gg)
Ni-L.Bipy | Brown | CugHisNsSCIONi 62.4 3.08 ég:zg) (gigi) (gzgg) (ﬁ:gg) (g:g)
Ni-LPhen | Brown | GiHisNsSCION 72.8 3.06 (ﬂ:gé) (25:‘15‘2*) (2123) (ﬁ:‘llg) (g:gg)
NiL.o-Pico | Brown | GeHiN.SCIONi 52.0 Diamagnetic éi:i% (gég) é:% (13:23) (;:gi)
Ni-L.B-Pico | Brown | GeHyN.SCIONi 62.4 Diamagnetic éi:i% (33123) é:% ég:g;) (?g%

Electronic spectra

UV-visible spectra of metal complexes in DMF sadatiand solid state indicate that all complexes hsamme
structure both in solid state and solution staeb(@ 1.2). Typical planer Ni(ll) spectra show aas{y visible band in
the 15000-25000 chrange and in many cases a second strong band dret®8900 and30000 c¢hnthey are
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referred as to ag, andvizbands. Lower energy; band has been observed in planer complexes camgadiligands
[42]. The planer complexes of Ni(ll) are readilgtitiguished from octahedral and tetrahedral conggldsy absence
of transitions below 10000 ¢h The presence of intense n*and n-n* transitions cause the lower energy d-d
bands and LMCT bands to appear as weak shouldieeselEctronic spectra show shoulder band at 390001
cm! range - n*) and 26000-33000 cthrange (n&*). This can be assigned to aromatic ring and #ritisarbazone
moiety respectively. The broad bands at 26336-32@B88e are assigned fortitransitions [43]. The shift ofi- ©*
bands to the longer wavelength region is the reasfiuthe C=S bond being weakened and conjugatiotesybeing
enhanced after the formation of the complex [44]LRy,Ni.LH,O,Ni.L.a-Pico,Ni.L-Pico show shoulder bands
at 16000-16892 cthrange. These d-d spectral transitions are assinégg—>A.g.[45]. The d-d bands appearing
as weak shoulders centred around 17000 cegion are typically of square planer Ni(ll) compés [46]. The
presence of intense n* and n«t* transitions cause the lower energy d-d bandsli@T bands to appear as weak
shoulders. The bands at 23000-26500' cange correspond to+M. It is associated withA,g—~>"Eg transition. No
band below 10000 confirms the planer structurdne$¢ complexes. This is because of large crystal $plitting in

a square planer complex, the energy separationeleetwz-y> and lower orbital is greater than 10000 cf7].
Ni.L. a-Pico, Ni.L. B-Pico show broad band at 23000-265253crange. This band may be due to tetrahedral
complex in addition to square planer complexes.sTihidicates the possibility of tetrahedrabquare planer
equilibrium in these complexes. The electronic secf Ni.L.bipy and Ni.L.Phen do not resemble #pectra of
five ccodinate [41,48], but resemble to pseudofuetiaal Ni(ll) complexes [47,49].

Table 1.2: Electronic spectral assignments (cm™)

*

Compound | Mode| d-d HM n—m* T—T
25974(4.05)
L DMF 28571(3.8E 40860(3.35)
N 23697(4.26)| 30769(4.35)| 40000(4.24)
Ni-L.H.0 DMF | 16807(2.20) 26667(4.38)
O 24691(4.33)| 26667(4.28)| 40161(4.22)
Ni-L-Py DMF | 16807(2.35) 26042(4.47)
- 24096(4.14)| 28986(4.09)| 39682(4.05)
Ni-L-Bipy | DMF | 17007(2.28)| 5793304 75)| 32788(4.07)
L 23529(4.26)| 30769(4.35)| 40323(4.29)
Ni-L-Phen | DMF | 17123(2.22 25074(4.34 | 26738(4.22
o 23697(4.12)| 26455(4.27)| 40160(4.16)
Ni-L-o Pico | DMF | 16807(2.15 26385(4.26)| 32787(4.31)
oo 24390(4.37)| 29586(4.55)| 34483(4.40)
Ni-L-p Pico | DMF | 16863(2.18) 5577504 3| 35971(4.4C | 37313(3.95
(Absorbance)
Table 1.3: Infrared Spectroscopic Assignment (cm™)
2 NN — 1 Bands due to
Compounds| vOH | v"/NH | vCO | vCN vCS v(C=N-N=C) | y\NN | vMO | vMN.H.B | VYMS | YM'N heterocyclic base
L 3225 | 2925| 1288 163 795,1368 - 1049 - -
Ni.LH,0 - - 1235| 1566| 671,1286 1577 1113 509 - 309 423 -
Ni.L.Py 1250| 1566| 664.1296 1555 1097 509 263 1 30 423 1296,664,509
Ni.L.Bipy - 1219 | 1620 1308 1560 1111 514 269 3[13425 1404,763,665
Ni.L.Phen - 1227| 1582 725,1296 1579 1107 5018 278 309 414 1450,725,664
Ni.L.a-Pico 1234| 1631 687,1308 1530 1062 521 289 1469 1233,698,468
Ni.L.B-Pico 1234| 1625 688,1319 1545 11p5 515 28( 1432 1238,688,432
IR spectra

The absence of any band in 2600-2800"aegion of the IR spectrum of L shows the abserid&iol tautomer in
the solid state [50]. Coordination of the azomeghiitrogen’C=N" shift the frequency to the lower side by 15-25
cm®. The band is shifting from 1624,1638 ¢im uncomplexed thiosemicarbazone spectra to ca t&82n the
spectra of complexes. The(NN) shifting to higher wavenumber in spectra ofmgbexes than that of
thiosemicarbazones confirm the coordination of aahine nitrogen [51]. The presence of new bandatZD cn'
assignable to (Ni-N) in the complexes,confirms the coordinatimnazomethine nitrogen. There is a loss%fH
proton on coordination via thiolate sulphur [52dPease in frequency (10-90 ¢pof thev (C=S) bands found at
758,1311 in L and 795,1158 cthin L,. The coordination through sulphur is confirmectiy presence of new band
in the 300-325 crh range assinable 0 (NiS). The phenolic oxygen occupies the third dimation on the loss of
OH proton, this causes shifting of(CO) to low wavenumbers by 50-60 ¢nfrom 1281 and 1288 chin the
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spectra of k. and L, respectively. The band at 500-521 tris assignable tov (NiO). The coordination of
heterocyclic nitrogen atom(s) is confirmed by theesence ofv (NiN) band at 260-285 chmrange. The
characteristic bands of coordinated heterocyclagebare also observed in IR spectra of all compl€kable.1.3).

Thermogravimetric analysis (TGA)

The TGA curve of the Ni.L.kD complex was carried out within a temperature eafingm room temperature up to
800°C. The data from gravimetric analysis clearly iradézl that the decomposition of complex proceeckiresal
steps. Hydrations of water molecules were lost étween 30-1%C. One coordinated water molecule was lost
between the temperature 100-125There are two breaks in curves at®D@nd 378.57C due to evaporation of
organic ligand. NiO was formed and decompositiompieted at 80C. The complexes prepared with different
metals decompose in two steps. It is evaluatedttieicoordination of metal ion to ligand is respblesfor the
thermal stabilities of metal complexes [53].

Differential scaning colorimetry (DSC)

Two sharp peaks were observed in DSC thermogramiafH,O. One peak corresponds to endothermic and
another for exothermic. The sharp endothermic meak75.6C corresponds to melting point of the complex. The
exothermic peak at 326 4B corresponds to the decomposition of the complex.

Antioxidant activity by DPPH assay

The antioxidant activity of ligand and complexessvessessed on tihasis of the radical scavenging effect of the
stable DPPH free radical (Table 1.4). About 10@f éach concentrations or standard (from 21 mgin@i g/ml)
was added to 2 ml of DPPH in methanol solution (Min a test tube. After incubation at 32 for 30 min, the
absorbance of each solution was determined at Bildging spectrophotometer. The corresponding bieadings
were also taken and the remaining DPPH was catmlildG, value is the concentration of the sample requiced
scavenge 50% DPPH free radical. Lower the absoehafiche reaction mixture indicated higher freeicald
scavenging activity [57].

Table 1.4: Antioxidant activity data (% Radical scavenging)

Ni-L.H,O | Ni-L-Py | Ni-L-Bipy | Ni-L. Phen | NiL.a-Pico | Ni-L. B-Pico | VitC

ug/mi Std
20 10.00 - 72.09 555 3.33 70.93 3953
40 12.50 - 75.58 8.88 20.00 74.41 46)51
60 20.00 10.14 76.24 23.23 22.04 7558 58.13
80 30.00 15.94 80.23 25.55 27.77 75.58 60.46
100 | 37.50 23.18 84.88 37.77 34.44 79.06 65.11
ICo | 133.33 | 215.70 13.87 132.38 14519 14.09 51.00

CONCLUSION

On the basis of above analyticalplar conductance, magnetic, electronic, thermagratric, differential scanning
colorimetry and IR, NMR, mass spectral data andpkeg view of the preferred geometries, square mann
geometry for the four coordinate and a distortedasg pyramidal for five coordinate complexes haeerb
proposed. All the synthesized adducts have beendf@ntioxidant particularly adducts with bipyridimed p—
picoline showed better antioxidant activity.
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