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ABSTRACT

A series of Ti (lll), V (Il1), Cr (111), Mn (ll1),Fe (ll1), Co (lll) and Ru (lll) complexes have begmthesized from the
Schiff base ligand. The Schiff base ligand is Nosyl - 1H -Indole-2- Carbohydrazide has been ssitted by the
condensation of Indole-2-carboxyllic acid with puiee sulfonyl hydrazide. The resulting complexegewe
characterized by elemental analyses, magnetic mbmeasurement, conductivity measurement, *HRIMR and
E.P.R. spectral studies. All the complexes wettede®r their anti-Inflammatory and analgesic adtes. From the
data, an octahedral geometry around the centralaingn has been suggested for all the metal conegleXhe
biological activity data show that the ligand ansl complexes possess good analgesic activity.

Key Words : Schiff base, N'- tosyl-1H-Indole-2- carbohydrazidenetal complexes, analgesic
activity and anti-inflammatory activity.

INTRODUCTION

The chemistry of the carbon-nitrogen double boraypla vital role in the progress of chemical saefig. Schiff
base compounds have been used as fine chemicalse@gidal substrates in the field of coordinatiormistry,
Schiff base metal complex have a curious historg)(®letal ion play vital roles in the vast numbérbilogical
processes. Metal complexes with Schiff base ligaaee been studied for their application in biolagjiclinical,
analytical and pharmacological areas(4).

The derivates of indole possessing antimicrobigl Bti-fungal (6), antibacterial (7) and antidegzant (8) activity
have been reported in literature. Above mentiomedreferences indicate versatile nature of indelévdtives from
biological point of view. Use of microwave irrad@t for the synthesis of various organic compouigdslso
reported in literature (9-10Manganese, Vanadium and Ruthenium possess a nuwhbgidation states and have
excellent complexing property. The last two metatsl their complexes exhibits biological propertidsy?).
Keeping in view these facts we have synthesizedntighaving oxygen, nitrogen, sulphur donor atomd an
complexion behaviour and biological activity.

EXPERIMENTAL SECTION

Material

All material used in this investigation were purséd from Sigma/Aldrich and used as received. Thhejude
Indole-2- carboxyllic acid (Sigma-Aldrich, CAS Nb477-50-5) and p-toluene sulfonyl hydrazide (LOBMIA).
The ligand N'-tosyl-1H-Indole-2-carbohydrazide waepared by reported method(13). Titanium (lll)actde was
prepared in the lab from 12% solution of Ti (IIhleride (B.D.H) by the reported method. All otheetal salts were
purchased from market and used as such.
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I nstrumentation:

Domestic microwave oven model IN- 197DL (Samsungpwsed for microwave irradiation. Melting pointere/
determined on a JSGW apparatus and are uncorrdd®dspectra were recorded using a perkin EImé&01B6T
spectrometer'HNMR spectra were measured on a Brucker WH-500 Mpictrometer at a Ca 5-15% solution in
DMSO - ¢ (T.M.S. as internal standard). Elemental analyses carried out on vitro EL Ill Elementor. Thin &y
chromotography (TLC) was performed on Silica gelfde TLC (Merck) and spots were Visualized by lodine
Vapours.

Preparation of the Ligand:

Indole-2-carboxyllic acid (322 mg, 2 mmol) and putne sulfonyl hydrazide (372 mg, 2 mmol) work nuixe
thoroughly and mixture was subjected to microwavadiation for 3.0 min. at 850 W power level andaion
progress was monitored by TLC, This process wagatepl three times when one of the starting materia
disappeared. Crude product was recrystallized freethanol to give pure product.

Structure of Schiff base

| C—NH— NHSQ CH,
0

Preparation of Metal complexes:

The complexes were prepared by adding the solationetal salt in ethanol drop by drop to the solutof ligand
till complete precipitation. The precipitate wakseiied washed with ethanol to remove any un-reagtetiof either
of the reactants. The precipitate was filtered @med in vacuum dessicator.

Anti-inflammatory activity evaluation:

Anti-inflammatory activity evaluation (14)as carried out using carrageenin induced paw Oadenalbino rats.
Oedema is one of the kind paws was induced by tiojef carrageenin solution (0.1 ml. of 1%) inttamter
apponeurosis. The volume of the paw was measusthysimographically immediately after and 3.0 hdterahe
injection of the irritant. The difference in volungave the amount of Oedema developed. Percenttiohitof the
Oedema between the control group and compoundttegibups was calculated and compared with grozgivieg
a standard drug.

Analgesic Activity Evaluation:

Analgesic activity was measured by writhing ass&y(dsing mice (15-20g). Female mice were screened for
writhing on day-1 by injecting intraperitonially2ml of 0.02% aqueous solution of phenylquinonesyltwere kept

on flat surface and the number of writhes of eacluse was recorded for 20 min. The mice showingifsigmt
writhes (>10) were sorted out and used for anatgessay on following day. The mice consisting @f Bach group
and showing significant writhing were given oradlyo0 or 100 mg/kg p.o. dose of the test compoubddih. prior

to phenylquinone challenge. Writhing was again réed for each mouse in a group and a percentagegtiom
was calculated using following formula:

Protection = 100-[{No. of writhings for treated rajé(No. of writhings for untreated mice)} x 100].

This was taken as a percent of analgesic respamsevas averaged in each group of mice. Percenniofizds
exhibiting analgesia was determined with each dose.

RESULTSAND DISCUSSION
The ligand and its transition metal complexes witH111), V (ll1), Mn (lll), Co (lll), Fe (Ill) were subjected to

elemental analyses where as metal and chloride estmated gravimetrically in the lab. All this &t&al data
suggested 1:2, M:L stoichiometric for all the coaxas.
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The M.P. of the ligand and its metal complexes vagrermined and compared in order to find out thesibilities
of formation of complexes. The M.Pts are given ablE |. The determination of molar conductance MiID at 10

M dilution suggested 1:1 electrolytic nature fdrtae synthesized complexes.

The observed value of magnetic susceptibility weesduto calculate to magnetic moment of the comgleXbese
values suggested paramagnetic nature for Ti (M(I}l), Mn (lIl), Fe (Ill) complexes as expectddr Octahedral t
d? d* and @ complexes. The Co (Ill) complexes is diamagnetinature as expected for low spihldn. The value

of magnetic moments of complexes are given in Fable

Table-1: Characterization of Ligand & Metal Complexes Prepared

S| Formulaof theLigand and M.P Elemental analyses Molar Magnetic
N¢ Complex and Molecular Colour Og % of | % of| %of | % of | % of | % of | Conductancechm™| Momentsin
Weight C H N S M cl cm? mole™* (B.M.)
1 | CGdhNsSG Yelow 120 58.35 455 1276 9.72 - - - -
Mol. Wt. =329 (58.21) (4.47) (12.70) (9.69
2 | [(CiHiN:SQ)(HLO) TIIC velow | 195| 4951 438 1083 825 618| 457 65 1.77
Mol. Wt. = 7755 (49.38) (4.32) (10.75) (8.15) (6.10) (4.51
3 | [(CaghiNsSQ)(HO) MNIC Dark | 197 | 49.071 4.34| 1073 817| 7.02| 453 55 4.86
Mol. Wt. = 7825 Brown (49.0)] (4.30) (10.65) (8.05) (7.98)| (4.45
4 | [(CihNsSQ)(HLORVICI Light | 201| 4932 436 10.78] 822| 655| 456 60 2.90
Mol. Wt. =778.5 Yellow (49.25) (4.31) (10.70) (8.10) (6.50)| (4.50
5 | [(CigHiN:SQ)x(HO), FelCl Brown | 206| 4901 433 1072 816 7.14| 453 58 5.96
Mol. Wt. =783.5 (49.00) (4.30) (10.65) (8.10) (7.10)| (4.50
6 | [(CigHiN:SQ)x(H0), ColCl Dark | 209| 4884 432 1068 813 750| 451 55 Dia magnetic
Mol. Wt. = 7865 Brown (48.75) (4.30) (10.60) (8.10) (7.42)| (4.48
7 | [(CiH8N-SQ)(HO)RUICI Green 241 | 4634 410 10.13[ 7.72| 1219| 4.28 61 1.84
Mol. Wt. = 8285 (46.32) (4.08) (10.09) (7.69) (12.15) (4.25
Figures in parenthesis are observed values.
_|_
rI\J C =N— NHS® CH,
' L \ /
Mn™"
Cl—
| |°
N C = N— NHS CHs
H

Where M = Ti(lll), V(lI1), Mn (1), Fe (ll1), Co (11), Ru (lll) and Cr (IlI).
(Structure of metal complex)

Electronic Spectra:
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The electronic spectrum of the complex of Ti (KHhibits a single broad band at 19230 Eassignable tdt,g
2Eg transition for @ symmetry (16). The electronic spectrum of compleftll) exhibits band at 16000 Cfrwith a
shoulder at 20,500 ChnThe low energy band has been assignéd ig—A,g while the high energy band may
be due tdA,g —8T,g(P) transition. These bands are characterist@atéhedral geometry (17).

The electronic spectrum of Mn (Ill) complex showatintense and sharp charge transfer band at 22600and a
spin allowed d-d transition barteg —¥,g at 18500 C. This broad band occuring at lower frequency with
increased intensity indicates the lowering of syrmpniEom Octahedral Configuration(18).

The electronic spectrum of the complex of Fe (lléxhibited these bands at 11235, 21470 and 277%80 C
assignable t6A;,g— »T.g, A, g — »'T,g and’A;,g — pEg transitions respectively. These transitions
are characteristics of Octahedral Fe (l1l) compsedo).

The electronic spectrum of Co (Ill) complex disgdyands at 15110, 21095 and 23370’ Crssignable t6A.g
*T.9, 'Aig—»T.g and'A;,g — .9 transitions respectively. These are similahtzse reported for other six
coordinated Co (lll) complexes (20).

The chromium (l1l) complex spectrum displays thbeeds at 25000, 32840 and 34542'@ne to
"Asf(F) — “To(F), “As(F) —3T1(F) and charge transfer transitions. The intensitthe bands indicate the
presence of an octahedral geometry(21). The oxggem from the furan ring in coordination to the att ion.

I.R.SPECTRA:

The I.R. spectrum of the ligand shows bands at 38#%D3310 Crh due to the presence of two N-H groups. The
bands at 1640, 1450, 1380, 890 and 1000 are assign te (C=0), amide I (NH) +v (CN)] amide-Il p (CN) +

B (NH)], v (C=S) andv (N-N) modes respectively(22).

In the I.R. spectra of complexes bands due kH, and v (C=0) are absent. But new band appears at 1600 Cm
due v (N=C) of NCO suggesting removal of N-H proton waolization and bonding of resulting enolic oxygen
with the metal ion. Furthermore, the amide | andhd and) (N-N) band in the free hydrazide undergo positive
shifts of 30-40 Cnl suggesting involvement of both hydrazinic grougbamding in addition to the enolic oxygen.
Thus the ligand is behaving in univegative tridemtaanner.

The I.R. spectrum of the ligand shows ring vibnataf indole moiety at 1625, 1565 and 1520 Ewhich remain

unaltered in the I.R. spectra of complexes exclydime possibility of involvement of the N atom efdble in
bonding.
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Fig. (3) : Electron paramagnetic resonance spectrum of Cr (lll) complex
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'H-NMR Spectra:
The*H-NMR spectrum of the ligand shows signals at 8Qpf due to NHC(o) which disappear ogDexchange
suggesting removal of NHC(0) proton via enolizatiBenzene ring proton appears at 87.63, 7.33 d&ippm(23).

Electron Paramagnetic Resonance Spectrum :

The EPR spectrum of Cr (lll) was recorded in DMSOLmuid Nitrogen temperature. Electron paramagneti
resonance spectrum of Cr (lll) complex shows afgrafue of 1.990. The large deviation of g-eff valthan the
ideal value (2.0023) results from the partial ioof@racter of the covalent bond between the Cy igh and the
Schiff base under investigation. This value supptre existence of an octahedral geometry(24) anéirms the
obtained data from the electronic spectra.

CONCLUSION
On the basis of above mentioned studies an octahgelometry may be proposed for all the synthestoedplexes.

Biological Studies:

Ligand and its complexes of Ti(lll), V (lll), Mnif), Fe (IIl) and Co (lll) at 100 mg./kg. P.O. wetested for anti-
inflammatory activity in the Carrageenin inducedvp@edema model and the results are summarized bie-Ta
Ligand and its complexes of Ti(lll), V (ll1), Mnll{), Fe (lll) and Co (lll) at 100 mg/kg P.O. wesereened for
analgesic activity using phenylquinone writhingagsand the results are reported in Table-II.

Table-ll Anti-Inflammatory and Analgesic activity evaluation

Compound Dose mg/kg P.O. | Anti-Inflammatory activity % | Dose mg/kg P.O. | Analgesic Activity %
Ligand GeH1=NsSOs 100 0.0 100 50
[(C1eH15N3SO)o(H-0) Ti]Cl 100 0.0 100 55
[(C1eH15N3SOs)o(H20),VICI 100 0.00 100 25
[(C1eH15N3SOs)2(H20), Mn]Cl 100 0.0 100 50
[(C1eH15N3SOs)2(H-0)Fe]Cl 100 0.0 100 20
[(C1eH15N3SGs)2(H20).Co]ClI 100 0.0 100 30

P.O. = from Latin word per OS (means by mouth)
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