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ABSTRACT

A novel series of transition metal complexes ofI;d\i(Il), Cu(ll) and Mn(ll) were synthesize
from the Schiff baseerived from isatin monohydrazone an-Dimethylamino benzaldeyde. T
mode of bonding and overall geometry of the conegldxave been inferred through IR, El
electronic spectral studies, conductivity, magnetiermal, and electrochemical studies.
elemental analyses of the complexes confine tcstiiehiometry of the type M .2CI [M=
Co(ll), Ni(Il),Cu(ll) and Mn(ll)]. The redox behami of the Cu(ll) complex was investiga
using cyclic voltammetry. The Schiff base and ietaincomplexes haveeen screened for
antibacterial Escherichia coli, Pseudomonas aerogenosa, Stapbgbus aureus, Klebsiell:
and antifungal activities Renicillium chrysogenum and Aspergillus nij) by minimum
inhibitory concentratiormethod The anthelmintic and insecticidattivity of the ligand and it
metal complexes against earthworms and adult cadtres (P.Americana) was investigat
The DNA cleavage study was doneagarose gel electrophoresis methThe complexes show
activity against Mycobacterium tubercsis strain H37Rv.

Keywords: Isatin; Spectral characterization; AntituberculR@NA cleavage; cyclic voltammetr

INTRODUCTION

Tuberculosis is an infectious bacterial disecaused by Mycobacterium tuberculosis, wr
most commonly affects the lungs[1]. It is transatdtfrom person to person via droplets from
throat and lungs of people with the active redory disease. It is termed asa global health
emergency ” by world health organization (WHO) @938 as it affects 1.7 billion people
year that is equal to ortbird of the entire world population. The firstdirof drugs used in tr
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treatment of tuberculosis (TB) is a combination isdniazid, rifamycin, pyrazinamide and
ethambutal. Thus the increasing clinical importaoiceiberculosis has lent additional urgency to
researchers to identify new effective antimycob@atecompounds[2]. Heterocycles bearing
nitrogen, sulphur and oxygen atoms in their stngctionstitute the core structure of a number of
biologically interesting compounds. Many indoleidatives reported in the literature are known
to possess varied biological activities viz, antamal activity[3], antituberculosis activity and
COX-2 inhibitors[4].

The isatin molecule (1H-indole-2, 3-Dione) is asatile moiety that displays diverse biological
activities [5-7]. The Isatin-thiosemicarbazone of(I¥) and Zr(IV) complexes of isatin Schiff
bases are good antiviral drugs[8-9].

Although much attention has been directed to stindy metal complexes of the Schiff base
ligands derived from isatin[10]. No investigatidmsve appeared in the literature to describe the
metal complexes of the Schiff base derived froninsmmonohydrazone and P-Dimethylamino
benzaldeyde. Thus, the aim of present work is t@h®size and characterize Co(ll), Ni(ll),
Cu(ll), and Mn(ll) metal complexes with newly sya#fized Schiff base derived from isatin
monohydrazone and P-Dimethylamino benzaldeyde,gsssy) donor sites of carbonyl oxygen
and azomethine nitrogen.

MATERIALSAND METHODS

Experimental procedure

Physical M easur ements

Carbon, hydrogen and nitrogen were estimated bygu€HN Elemental Analyzer, Truespec
LECO USA. The IR spectra of the Schiff base andasplexes were recorded on a HITACHI-
270 IR spectrophotometer in the 4000-250"aergion in KBr discs. The electronic spectra of the
complexes were recorded in HPLC grade DMF on a \WMRICARY 50-BIO UV-
spectrophotometer in the region of 200-1100 nm. *Fh8IMR spectra of ligand was recorded in
Ds-DMSO on a BRUKER 300 MHz spectrometer at room terajure using TMS as an internal
reference. FAB-Mass spectra were recorded on a JE®{ 102/DA-6000 mass
spectrometer/data system using Argon/Xenon (6K\AMpPas the FAB gas. The accelerating
voltage was 10 KV and the spectra were recordetb@in temperature and-Nitrobenzyl
alcohol was used as the matrix. The mass specteomeis operated in the +ve ion mode. The
electrochemistry of the Cu(ll) complex was recorads CHI1110A-electrochemical analyzer
(Made in U.S.A) in dimethyl formamide (DMF) contaig 0.05 M n-ByNCIlO, as the
supporting electrolyte. The EPR spectrum was resmbah Varian-E-4X-band EPR spectrometer
and the field set is 3000 G at modulation frequewntyl00 KHz under liquid nitrogen
temperature using TCNE as “g” marker. Thermo grafiia analyses data were measured from
room temperature to 1000 °C at a heating rate dfCIthin. The data were obtained by using a
PERKIN-ELMER DIAMOND TG/DTA instrument. Molar condtivity measurements were
recorded on ELICO-CM-82 T Conductivity Bridge withcell having cell constant 0.51 and
magnetic moment was carried out by using Farad&nba. The fluorescence studies of Schiff
bases and their metal complexes were recorded oRAGHI F-7000 Fluorescence
Spectrophotometer (made in Japan). The solutions03fM concentration were prepared in
HPLC grade DMF and DMSO solvents.
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Synthesis

Synthesis of isatin monohydrazone

Isatin (1.47 g, 10 mmol) was dissolved in etharkf) (nL) and was added to a solution of
hydrazine hydrate (0.05 g, 10 mmol) dissolved in éthanol (10 mL).The resulting reaction
mixture was refluxed for 3 h on the water- bath. @noling, the yellow compound formed was
filtered, washed, dried, and recrystallized frommagiol. m.p. 224C and yield is 91%.

Syntheses of Schiff base

The Schiff base has been synthesized by reflutiegeaction mixture of hot ethanolic solution
(30 mL) of P-dimethylamino benzaldeyde (0.01 malll ot ethanolic solution of (30 mL) of
isatin mopnohydrazone (0.01 mol) for 4-5 h with 8ibps of hydrochloric acid. The product
obtained after the evaporation of the solvent wifiteréd, washed with cold ethanol and
recrystallized from ethanol. m.p is 285 (yield 75%) (Fig.1.).

Syntheses of metal complexes

Hot ethanolic solution (40 mL) of Schiff base (2 wijnwas mixed with hot ethanolic solution
(15 mL) of CoC}.6H,O / NiCl,.6H,O / MnCh.4H,0O / CuCh.2H,O (1 mmol) and refluxed on
water bath for 2 h. Then, to the reaction mixturarhol of sodium acetate was added and reflux
was continued for 3 h. The separated complexes filereed, washed thoroughly with water,
ethanol, ether, and finally dried in vacuum oveseldl CaCl.Yield of the metal complexes lie in
the range of 65-70 % (Table 1).

DNA cleavage experiment

Preparation of culture media

Nutrient broth (peptone, 10; Yeast extract, 5; NdOlin (g/l)) was used for culturing d&. coli.
The 50 mL media was prepared and autoclaved fonih5 at 122C under 15 Ib Pressure. The
autoclaved media were inoculated with the seediitind incubated at 3T for 24h.

I solation of DNA

The fresh bacterial culture (1.5 mL) is centrifugedbtain the pellet, which is then dissolved in
0.5 mL of lysis buffer (100 mM tris pH 8.0, 50 mMMDEA, 10% SDS). To this 0.5 mL of
saturated phenol was added and incubated 2& 36r 10 min. Then it was centrifuged at 10,000
rpm for 10 min. Then equal volume of chlorofornsoamyl alcohol (24:1) and 1/2®&olume of
3M sodium acetate (pH 4.8) was added to this sapenh and centrifuged at 10,000 rpm for 10
min. To these supernatant 3 volumes of chilled laisclcohol was added. The precipitated
DNA was separated by centrifugation. Dried thegiedhd dissolve in TE buffer (10 mM tris pH
8.0, 1 mM EDTA) and stored in cold condition.

Agarose gel electrophoresis

Cleavage products were analyzed by agarose gelragboresis method. Test samples
(Img/mL) were prepared in DMF. The samples (L@Pwere added to the isolated DNA Bf
coli. The samples were incubated for 2 hour & G7and then 2L of DNA sample (mixed
with bromophenol blue dye at 1:1 ratio) were loadatefully into the electrophoresis chamber
wells along with standard DNA marker containing TA&ffer (4.84 g Tris base, pH 8.0, 0.5 M
EDTA/1 Itr) and finally loaded on agarose gel arab$ the constant 50 V of electricity for
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around 30 min. Then removed the gel and staineld ¥t0.g/mL ethidium bromide for 10-15
min. the bands observed under UV transilluminatat photographed to determine the extent of
DNA cleavage and the results were compared witindstal DNA marker.

In vitro antibacterial and antifungal assay

The biological activities of synthesized Schiff eaand its Co(ll), Ni(ll) Cu(ll) and Mn(ll)
complexes have been studied for their antibactandl antifungal activities by agar and potato
dextrose agar diffusion methods respectively. Thigbacterial and antifungal activities were
done at 200 and 500y/mL concentrations in DMF solvent by using six teaia Escherichia
coli, Pseudomonas aeruginosa, Staphylococcus aprélebsielld and antifungal activities
(Penicillium chrysogenum and Aspergillus nigley minimum inhibitory concentration method.
These bacterial strains were incubated for 243v&C and fungal strains were incubated for 48
h at 37 °C. Standard antibacterial (Streptomycirg antifungal drugs (Nystatin) were used for
comparison under similar conditions.

Anthelmintic activity (I n-vitro)

The anthelmintic assay was carried as per the rdegien in the literature [11] with minor
modifications. The assay was performed on aduiaméarthworms, Pheretima posthuma due to
its anatomical and physiological resemblance whin ihtestinal roundworm parasite of human
beings [12]. The earthworms (Pheretima posthumbgated from moist soil and washed with
normal saline to remove all faecal matter were dsethe anthelmintic study. The earthworms
of 3-4 cm in length and 0.1-0.2 cm in width weredi$or all the experimental protocol.

All the synthesized compounds were subjected tdehmintic activity studies against the
earthworms at 2 and 10 mg ilconcentration and Albendazole used as a referénze The
paralyzing and death times were noted and theimnveas calculated for triplicate sets. The
death time was ascertained by placing the earthaanmvarm water (50 °C) which stimulated
the movement, if the worm was alive.

In Vitro anti-tuber culosis testing method

In vitro antituberculosis testing was carried out agairstliman virulent straikycobacterium
tuberculosis(H37Rv) by reported method [13]. To sterile Kichmigsperse medium (4.5 mL)
dispersed in borosilicate test tube (150 x 20 mm@s added 0.5 mL of sterile normal bovine
serum, inactivated by heating at %5 for 30 min. The Schiff base and its metal comegennder
test were dissolved in DMF and added in the fornsafition in such a way as to give final
concentrations of 200, 100, 50, 25, 12.5, 6.2523nd 1.56 mg per mL to the inoculums
consisting of 0.1 mL of standard suspensioMofuberculosigfH37Rv) containing 106 bacilli /
mL. The tubes were incubated at %7 for eight days and then examined for the presemce
absence of the growth of the test organism. Theesbwoncentration that showed no visible
growth was taken as an end point. The minimum itibib concentration for all the test
compounds was measured and the results were cainpatte the standard drug tube with
streptomycin and tube with DMF used as control.

Insecticidal activity (in vitro)
The activity was carried out by the reported metfibél. Adult cockroachesR. americana)
were selected for the testing of in vitro insedadi activity. 4% solutions of synthesized
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compounds and standard drug cypermethrin (w/vacetone were used for experiment. The
time of death of cockroaches was noted, on an geexad denoted as KD (Knock Down) value
in minutes. For each sample three replication wsegormed and same experiments were
performed with standard drug.

RESULTSAND DISCUSSION

The formation of complexes of Co@H,O / NiCl,.6H,O / CuC}.2H,0 / MnCh.4H,O with
Schiff base in ethanol is presented in the follayieaction.

M.Cl.nH0 + 2 L— % Mk 2 Cl + nHO
M = Co(ll), Ni(Il), Cu(ll) and Mn(ll)

All the metal complexes are stable and non-hygnaisco nature. The complexes are insoluble
in common organic solvents but soluble in DMF arM3D. The elemental analyses shows that,
the Co(ll), Ni(ll), Cu(ll) and Mn(ll) complexes havl:2 stoichiometry of the type MRCI
Where L is acts as a bidentate ligand. The moladgctance values are too low to account for
any dissociation of the complexes in DMF, indicgtithe nonelectrolytic nature of the
complexes in DMF.

IR Spectra

The prominent infrared spectral data of Schiff basd its metal complexes are presented in
Table 2. The IR spectra of the Schiff base exhibitharacteristic band due igNH) and
lactonyl carbon(C=0) at 3140 c and 1750 ci [15] respectively. In addition, the strong
band at 1598 cthand a characteristic high intensity band at 168T i the IR spectra of the
Schiff base are assignedudC=N) and (HC=N) respectively.

In comparison with the spectra of the Schiff baaé,the Co(ll), Ni(ll), Cu(ll), and Mn(ll)
complexes exhibited the bandwfHC=N) in the region 1603 -1615 &mshowing the shift of
band to lower wave numbers indicating that, theveatbine nitrogen is coordinated to the metal
ion [16, 17]. The band aof (C=0) in the region 1698-1710 ¢nin the metal complexes showing
the shift to lower wave numbers confirms that, ¢taebonyl oxygen is coordinated to the metal
ion [18]. The unaltered position of a band due {&lH) andv (C=N) in all the metal complexes
indicates that, these groups are not involved oraioation. The new bands in the region of 450-
470 and 512-525 chin the spectra of the complexes are assignedrétcking frequencies of
(M-N) and (M-O) bonds respectively [19]. Anothemidain the region 335-350 ctris ascribed

to (M-CI) bond formation [20]. Thus the IR spectrakults provide strong evidences for the
complexation of Schiff base with metal ions in lvitkde mode.

'HNMR

In the H-NMR spectrum of the Schiff base, the NH protorisatin exhibited signal at 10.4 ppm
(s, 1H) and the characteristic signal observedmppm (s, 1H) is due to azomethine proton. The
multiplet signals around 6.3-7.3 ppm are ascriliedromatic protons. The signals observed at
2.6 ppm are due to methyl protons. Thus, the NMflte further supports the I.R. inferences.
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Electronic Spectral and Magnetic Studies

The Co(ll) complexes exhibited bands in the re@®00-10,000 crit and 18,000—

20,000 crit corresponding to, andvs transitions attributed t6T.g (F) —»*T»g (F), ¢2) and
*T1g (F) —*T2g (P) ¢3). In the present investigation, the brownish Qagimplexes showed
absorption bands at 9256-9312 and 18,965-18,952, aorresponding tov; and vs,
characteristic of high spin octahedral Co(ll) coexgs [21]. Howevery, band is not observed
because of its proximity to stromg transition. Magnetic measurements for the Co(H)ptexes
have magnetic moment values of 4.51-4.74 whicheagiith octahedral range [22] supporting
the electronic spectral results.

The greenish Ni(ll) complex exhibited three bantld@415, 15645 and 26342 ¢mvhich are
attributed to théA,g —— >Tog (v1); *Asg—>  °Tig (F) () and*A,g——T1g (P) ()
transitions respectively, indicating octahedral rgetry around Ni(ll) ion [23]. Ni(ll) complex
showed the magnetic moment value of 3.28 whichitBimvthe range of 2.7-3.3 BM suggesting
[24] consistency with their octahedral environment.

The electronic spectra of Cu(ll) complexes dispglay prominent bands. A low

intensity broad band at 16,893 ¢iis assignable ttEg—»°T,g transition and a high intensity
band at 25,542 crhis due to ligand— metal charge transfére Electronic spectra suggest
distorted octahedral geometry around Cu(ll) ion][Z5e Cu(ll) complexes showed magnetic
moment values lie in the range 1.76—1.78 BM is b@st with octahedral geometry [26].

Eletronic spectra of the Mn(Il) complex display Wedsorption bands at 186157)( 23684(»,),
27769¢3) and 38890 c (v4) characteristic of octahedral geometry correspumtty

Ay —> T1g(*G), °Ary — “Eg(D), °Ai—> ‘T1(*P), °A1; —>“Eg (G) transitions,
respectively. The complex shows magnetic mometiteérrange 5.42 — 5.48 B.M [27].

FAB-mass Spectral Studiesof Schiff baseand Its Co(ll)complex(1)

The FAB mass spectrum of Schiff base showed maecah peak am/z308 equivalent to its
molecular weight. The fragments in the spectrunditeg to the formation of the species
[C17H16N4O] © The FAB mass spectrum of Co(ll) complex (1) showeaholecular ion peaks
[M]™ atm/z744, 746[M+2] and 748[M+4]which are equivalent to its molecular weight af th
Co(ll) complex (1). Some other peaks appeared dz mM78 and 564 corresponds to the
[Co(C1eH22N6O)CI]" and [Co(GeH12NsO)CI]" species which are resulted from the lost of
CgHsN,OCI and GgH2oN, fragments from the parent compound. The two pepgsared at m/z
674 and 709 are due to loss of two chlorine atonasame chlorine atom respectively. All these
fragmentation patterns are well observed in the Ad3s spectrum.

ESR Studies of Cu(l1) Complex(3)

The ESR spectrum of Cu(ll) complex(3) at RT shows mtense absorption band in the high
field region is due to tumbling of the moleculeweéver, at LNT four well-resolved peaks in
low field region are observed. The g|| ang\@lues have been found to be 2.1009 and 2.011,
respectively. The trend g|| 379 2.0023 indicates that the unpaired electron a¢aliped in the

dwo_yoorbital of Cu(ll) and is characteristic for axiainsmetry [28]. Thus, the ESR spectral data
confirm that the Cu(ll) complex possess distortethloedral geometry.
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Electrochemical Studies

A cyclic voltammogram of Cu(ll) complex(3) (Fig.&)splays a reduction peak at Epc= -1.4V
with an associated oxidation peak at Epa= -0.69% stan rate of 50mV/s. The peak separation
of this couple AEp) is 0.71V and increases with scan rate. The migsificant feature of the
Cu(Il) complex is the Cu(ll)/Cu(l) couple whichasquasi-reversible one electron oxidation. The
ratio of cathodic to anodic peak height was less tbne; however, the peak current increases
with increase of the square root of the scan rastablishing diffusion controlled electrode
process [30]. The separation in peak potentialseases at higher scan rates consistent with
quasi-reversibility of the Cu(ll)/Cu(l) couple.

Thermogravimetric Analyses

The thermogravimetric analysis were performed éone of the complexes to assist in predicting
the molecular structures, the weight losses werasored from the ambient temperature up to
800 °C using a heating rate of 10 °C / min. Thammplexes decompose gradually with the
formation of respective metal oxide above «CL0All the metal complexes showed only a single
decomposition curve between 34D and 360°C corresponding to the loss of organic moiety.
Above 710°C all metal (II) complexes were decomposed leadinghe formation of their
respective metal oxides.

Pharmacological Results

In-vitro Antimicrobial assay

The antimicrobial results are systematized in T&blErom the antibacterial studies it is inferred
that, the Schiff base was found to be potentialfctive compared to its metal complexg@sme

of the complexes showed high antibacterial actigigjainstS. aureusand Klebsilla. In case of
antifungal activity, the Schiff base and their cdexes were found to be less active compared to
the standard drudt is evident from the results that, the biologieativity of some of the metal
complexes is higher than the ligands. This enharoénm the activity of the metal complexes
can be explained on the basis of chelation the@8t30D]. It is, however, known that the
chelating tends to make the Schiff base act as mpaowneerful and potent bactereostatic agents,
thus inhibiting the growth of bacteria and fungimathan the parent Schiff base.

In-Vitro Antituberculosis Activity

The Antituberculosis activity results are systemedi in Table 5. From the Antituberculosis
activity studies it is inferred that, on complexsatenhances the Antitubercular activity. The
results showed that the compounds Mn(ll) and Curjijbited the growth oM. tuberculosisat
concentration 12.5 mg/ml. The Co(ll) and Ni(ll) cplexes exhibited moderate activity when
compared to standard drug streptomycin agaMsttuberculosiswhich showed minimum
inhibitory concentration at 50 mg/ml. Schiff bagewed activity at higher concentration when
compared to standard drug Streptomycin against nii@oorganism tested. Under these
conditions standard drug streptomycin was sensgiveoncentration 7 mg/ml and control DMF
did not show any antituberculosis activity.

Anthelmentic Activity (in vitro)

The anthelmentic activity was tested on earthwolfAkeretima Posthuma). Amongst the
complexes Cu(ll), Co(ll), Ni(ll) and Mn(ll) th€u(ll) and Co(ll) complexes showed more
activity than thestandard and the remaining complexes are lesseadsissed on the above
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results, it may be stated that the activity of 8ehiff base is enhanced aomplexation with
Cu(ll) and Co(ll) ions Table 4.

Invitro Insecticidal Activity

The insecticidal activity results are systematizedable 5. In vitrolnsecticidal activity was
tested on Adult cockroacheB.(americanaAmongst the complexes Cu(ll) and Mn(Il) showed
more activity than thetandard drug Cypermethrin and rest of the comg®wame less active
compared to the standard drug. Based on the atesudts, it may be stated that the activity of
the Schiff base is enhanced @mplexation with Cu (II) and Mn(ll) ions.

Electrophoretic Analysis

Co(ll), Ni(ll) and Cu(ll) complexes were studiedr fiheir DNA cleavage activity by Agarose
gel electrophoresis method (Figure 3). DNA cleaviagetions generally proceed via two major
pathways (1) Oxidative cleavage of the sugar and rhucleobase moiety and (2) hydrolytic
pathway involving the phosphate group. Iron andpesgomplexes are known to be useful for
oxidative cleavage of DNA involving nucleobase @tidn and / or degradation of sugar by
abstraction of deoxyribose hydrogen atoms while pleres containing strong Lewis acids like
copper (II) and Zinc (1) are suitable for hydrotytleavage of DNA. Sigmaet al have reported
bis(phen)copper (I) complex as first “copper basedwibal nuclease” that cleaves the DNA in
presence of kD, and thiol. Similarly, the anticancer antibioticebinycins containing iron
cleave DNA in an oxidative manner.

CH

_ s
_N—N—CH NC_
_ CH,
o)
H

Figure 1. Synthesized Schiff base.
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Figure 2. Cyclic voltammogram of Cu(ll) complex(3).
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Figure 3. M: Standard M olecular weight Marker; C-E. coli- Control DNA of E. coli; Lane 1- 4: E.coli DNA
treated with Co(l1), Cu(ll) ,Ni(ll) complexes.

c H3C\ /CH3
H CH
3 \ / 3 N

N

CH Cl ‘TH

“H\M/ TN
L~ e ¥ g

H Cl

Figure 4. Structurefor metal complexes.
M =Co, Ni, Cu & Mn.

The gel after the electrophoresis clearly revetiadl the gel shows that all compounds have the
cleavage activity. Complexes 1, 2 and 3 have dacteDNA as there was molecular weight
difference between the control and the treated Bldples. The difference was observed in the
bands (Lane 1, 2 and 3) compared to the control NE. coli. Whereas compound 4 shown
such difference along with a streak, indicating pausfic cleavage too. This shows that, the
control DNA alone does not show any apparent clgawahereas Cu(ll) complexes shown.
However, the nature of reactive intermediates iwwolin the DNA cleavage by the complexes
has not been clear. The results indicated the itapbrole of metal in these isolated DNA
cleavage reactions. As the compound was observelg@dwe the DNA, it can be concluded that,
the compounds inhibit the growth of the pathog@mnganism by cleaving the genome
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Table 1. Elemental analyses of Schiff base and its metal complexes along with molar conductance and
magnetic moment data

3

Molar
Color/ M% C% H% N% conductance W eff
.. -1 2
S:No. | Empirical Formula vield Obsd.| Cald| Obsd. Cald Obsd. Cdld Obsd. Chld. Omle‘?{“ (BM)
1 CyH1N,O C°'°r7'§§/(s solid | ~ | 69.45| 69.86 5.6 548 1911 19.7 - -
2 | Co[CHN.O,.2CI | Brown/ 68% 819| 825 ©57.06 57.14 437 4l48 585 1568 19.20 4.74
Ni[C17H16N,O].-2Cl Yellowish 820 | 822| 570 5717 442 448 1556 1569 2226 | 271
Green/70%
4 | CUlGi7H1eN,OL-2C] Dark 887 | 887| 56.66 56.78 443 443 1555 1558 2316 | .75 1
Green/ 67%
MN[C1H1eN0L-2Cl | Yellow/ 65% 77C | 7.7 | 57.2¢ | 57.4€ | 4.4 | 45C | 15.67 | 15.77 23.6 5.0¢

Table2. Theimportant infrared frequencies (in cm-1) of Schiff base and its metal complexes.

Compound Indol ring Lactonyl | (HC=N) | v(C=N) | V(M-N) | v(M-O) | v(M-CI)
V(NH) v(C=0)

Cy-H1eN,O 314( 175( 1621 159¢ -- -- --
Co[C;H1eN,0],.2CI 3142 1712 1603 1590 450 520 34(
Ni[C17H1N40],.2Cl 313¢ 170¢ 161F 1592 45E 517 33E
Cu[C7H1eN40],.2CI 3132 1698 1610 1591 460 525 3472
Mn[Cy7H1gN,40],.2Cl 3130 1710 1615 1592 470 512 35(

Table 3. Antimicrobial and Antituberculosis activities of synthesized compounds.

*Growth Inhibition against Bacteria in mrn *Growth Inhibition against | Antituberculosis
Compound Conc. Fungi in mm activity in
mg/mL | E. | P. Klebsilla | S.aureus  P.chrysogenuth A.Niger | MIC (mg/ mL)
coli | auregenos
Cy1/H16N,O 200 7 6 9 10 6 10 100
50C 9 7 9 11 12 11
COICHN:O22C1 563555 13 T nen B
20C 7 9 11 7 6 8 50
Ni[C17H:eN,O] .2Cl 500 8 9 12 11 16 11
Mn[C;7H;6N4O] 200 7 10 8 13 14 12 120
2.2Cl 50C 18 19 15 21 18 16 )
Streptomycin 500 22 23 27 28 - - 7
Nystatir 50C - - - - 22 20 -
Control (DMF) -- -- -- -- -- - - --
*Less than 13 mm - inactive; 13-17mmoederately active; above 17mm - highly active.
Table 4. Anthelmintic activity of compounds (in minutes).
S. Concentration, %
No. Compounds 2% 4%
Paralytic time| Lethal time Paralytic time Lethahé
1 | C7H1eN4O 9 17 10 18
2 CO[Q7H16N40]2. 2Cl 5 11 6 12
3 | Ni[C{;H16N4O] ,. 2CI 8 15 10 18
4 | Cu[G;H1eN4O],. 2CI 7 12 5 13
5 Mn[C17H15N40] 2. 2ClI 9 15 10 20
Std. drug 6 13 6 14
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Table5. I nsecticidal activity of compounds (in minutes).

S.No. Compounds K.D. Value, min
1 C7H16N4O 11
2 Co[C7H1gN4O] 5. 2ClI 9
3 Ni[C17H16N4O] . 2ClI 10
4 Cu[G7H16N4O] .. 2CI 8
5 Mn[C;7H16N,O] ,. 2ClI 7
6 Std.drug Cypermethrin 8

CONCLUSION

The synthesized Schiff base act as bidentate lighnaligh the coordination of azomethine
nitrogen and carbonyl oxygen atom to the metal ime bonding of ligand to metal ion was
confirmed by the analytical, IR, electronic, magnetEPR, FAB-mass, thermal and
electrochemical studies. In biological results anfirms that, the Schiff base is biologically
active and their metal (Il) complexes have showmenpyomising activities than the Schiff base.
All the newly synthesized compounds were testedHeir antituberculosis activity against
tuberculosisCompounds Cu(ll) and Mn(ll) showed good activigympared with standard drug
streptomycin. The interaction of Co(ll), Ni(ll), @) and Mn(ll) complexes with DNA was
investigated by gel electrophoresis technique. Fitbm observation, it was found that all
metal(ll) complexes cleave DNA more efficiently.| #hese observations put to together lead us
to propose the structure shown in figure 4 in whitble complex having the stoichiometry of the
type [ML,. 2CI] (M=Co (II), Ni(ll) , Cu(ll) and Mn(ll))

Acknowledgement

The authors are grateful to the Chairman, DepartroeiChemistry, Karnatak University, and
Dharwad for the facilities. Chairman & President RMnanadhara Trust, HOD Department of
Chemistry.

REFERENCES

[1] D. Thomas; The White Death” A History of Tubalesis, ISBN 0814719279
HBISBN1852853328 PBL999.

[2] P. M. Sivakumar, S.G.Babu, D. Muke€hem. Pharma. BulR007, 55, 44.

[3] O.Onyeibor, S.L. Croft, H.Il. Dodson, C.W. \ht,J. Med.Chem2005, 48, 2701.

[4] A. S. Kalgutkar, B. C. Crews, S. Saleh, Brudhommae, L. Marnett,J.Bioorg.
Med.Chem.2005, 13, 6810.

[5] S.N. Pandeya, S. Smitha, M.Joyti, S.K. SaidhAct Pharmaeuatica2005, 55, 27.

[6] K.L. Vine, J.M. Locke, M. Ranson, K. BenkentforS.G. Pyne, J.B.Bremndsjoinorganic
and medicinal chemistr3007, 15, 937.

[7] G.Bacher, B. Nickel, P.Emig, U. Vanhoefer,S2eber, A. Shandar, T.BeckersCancer
Researct?001, 61, 392.

[8] J.S. Casaslnorg.chem.Actal994, 61, 221.

[9] K.H. Thomson, C. OrvigJ.Chem. Sco., Dalton Tran2006, 761.

[10] G.M. Abu EI-Reash, F. Taha, A.M. Shallab®.A. El-Gamal,ndian J. Chem., 1991,
30A, 286.

107
www.scholarsresearchlibrary.com



Sangamesh A. Patil et al Der Pharma Chemica, 2011, 3 (3):97-108

[11] L. C. Garg, C. K. Atal, Indian J Pharm. Sci1963, 59, 240.

[12] R.D. Vidyarthi, A Text Book of Zoology. 14#d. New Delhi: S. Chand and Ci®67.

[13] G. Rake, W. P. Jamvoor, G. M. MckAmer. Rev. Tuberl949, 60, 121.

[14] L.A.Collins, S. G. Franzblau). Antimicrob. Chemothet997, 41, 1004.

[15] S. Neena, H. Sunita, S. Jyoti, P. Vanita, Bdarwala, Synth. React. Inorg. Met.-Org.
Chem. 1992, 22, 1283.

[16] M. Joseph, A. Sreekanth, V. Suni, M.R.P. KyriSpectrochim. Acta, Part A, 62006,
637.

[17] K.P. Deepa, K.K. AravindakshanSynth. React. Inorg. Met.-Org. Cher2000, 30,
1601.

[18] G. Cerchiaro, P.L. Saboya, A.M.C. Ferreif@a,M. Tomazela, M.N. Eberlinfran. Met.
Chem. 2004, 29, 495.

[19] M. M. El-gjaily, A .A. Maihub, M. Aboukrish, A. l. Salem,Jerash for Researches and
Studies2002, 6, 7.

[20] M.J. Kharodawala, A.K. Ran&ynth. React. Inorg. Met.-Org. and Nano-met. Ch2803,
33, 1483.

[21] K. Singh, M.S. Barwa, P. TyagEur. J. Med. Chem2006, 41, 147.

[22] P.P. Dholakiya, M.N. PatelSynth. React. Inorg. Met.-Org. Nano-Met. Chem.,

2002, 32, 819.

[23] S. Chandra, A. Kumar]. Indian Chem. So2007, 84, 325.

[24] N. Saha, N. MukherjeeRolyhedron1984, 31, 135.

[25] H. Liu, H. Wang, F. Gao, D. Niu, Z. Lu]. Coord. Chem2007, 60, 2671.

[26] D.P. Singh, R. Kumar, V. Malik, P. Tyagfransition Met. Chem2007, 32, 1051.

[27] A. D. Kulkarni, S. A. Patill, P. S. Badanint. J. Electrochem. Sci2009, 4, 717.

[28] R.L. Dutta, A. Syamal, Electron spin resotmnresponses, In Elements of
Magnetochemistry,rﬁ Ed.; East-West Press: New Delt®92.

[29] A.J. Bard, L.R. Faulkner, Electrochemical Meds, 2nd Edn, John Wiley, New Y d2R01.
[30] K.N. Thimmaiah, W.D. Lloyd, G.T. Chandrapplnorg. Chim. Acta.1985, 106, 81.

108
www.scholarsresearchlibrary.com



