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ABSTRACT

Heterocyclic compounds with different functional group have a chelating inheritance. It is also proved that the
metal chelates have drugs activities and some metal chelates acts as plant growth promoter. Hence we have
synthesized heterocyclic compound, 4-bromo-2-hydrazino-6-methyl benzothiazole and different experiments were
conducted to see the chelating tendency of newly synthesized heterocyclic compound. When 4-bromo-2-hydrazino-6-
methyl benzothiazole were treated with metal ions like Fe'*, Co™*, Ni** at different P™ and different laboratory
conditions, the metal chelates are formed. The synthesized complexes were purified and characterized by analytical,
thermal and spectral parameters.
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INTRODUCTION

d-Block metal ion have a tendency to form the caxes. A series of transition metal ions forms caxes with
Schiff bases[1], aromatic hydrazones [2-5] like yahtoxy 5-methyl salicylidine hydrazone, 2-hydroxymethyl
acetophenone phenyl hydrazone, o-hydroxy 5-metlegtophenone phenyl hydrazone, o-hydroxy 4-methoxy
salicylidine phenyl hydrazone, o-hydroxy 5-methgligylidine phenyl hydrazone, hydroxamic acidmercapto-2-
amino phenyl acetohydroxamic acid [6].

The benzothiazole compounds containing differenédoatom, substituent have a tendency to form al goetal
complex [7]. Substituted benzothiazole are anti&ing8], antibacterial [9] intramural depressant ][10
antituberculosis agents [11], showing antitumoiviégt[12], anticancer [13] used for treatment @frdiovascular
disorder [14] and controlling horticultural viraifection [15]. Activity of the substituted benzathble enhances on
complex formation with suitable metal [16]. Thesparts encourage the study the metal chelates bsftituted
benzothiazole with transition metal. No referenaes found regarding the use of 2-hydrazino-4-br@moethyl
benzothiazole used as a chelating agent.

In this paper, we have synthesized, 2-hydrazinoefrn-6-methyl benzothiazole chelating agent andd use

synthesis of metal chelates with Fe (1), Co (hgaNi (II) transition metal. These metal chelatesavcharacterized
by analytical, thermal, Infrared and electroniccpescopy.

100



T.M. Bhagat et al J. Chem. Pharm. Res,, 2012, 4(1):100-104

EXPERIMENTAL SECTION

Preparation of 4-bromo-2-hydrazino-6-methyl benzothiazole Iron (11) chloride (Fe-BHMB):

All chemicals were used A. R. grade. Hydrated fasrohloride (A.R. BDH make) 0.3gm were accurate§yghited
and it is transferred into 25ml distilled alcohd®he brown coloured solution was formed. 0.9gm dfrdmo-2-
hydrazino-6-methyl benzothiazole (BHMB) was acceisatveighed and dissolves in 35 ml distilled aldofihese
two solutions were transferred into R.B. flask. TWkof the solution was adjusted 6.5 by adding dropdhyp
alcoholic ammonia solution. The reaction mixtureswefluxed for three hours. Black coloured ppt.egpd. It is
cooled and filtered through whatmann’s filter pap€he precipitate was washed three times with wathyl
alcohol, the black ppt. of Fecomplex is dried under sunlight and fine blackstay of Fe—BHMB complex is stored
in test tube having glass cork. The prepared caxripleharacterized by determining decompositiompand other
physical properties, spectral studies and X-rafyatifion method.

4-bromo-2-hydrazino-6-methyl benzothiazole Cobalt (I1) chloride complex (Co-BHMB): -

A.R. grade BDH make Co&bH,O were used to synthesis the metal chelate. 0.3#g@oChb.6H,O was weighed
and it is dissolved in 30 ml of redistilled ethyt@hol. 4-Bromo-2-hydrazino-6-methyl benzothiazetdution was
prepared by dissolving 0.9gm of BHMB in distilleit@hol. The metal ion solution and ligand solutisere mixed

in R.B. flask. The 6.7 'Pwas maintained by adding alcoholic ammonia. Thactien mixture was refluxed by
keeping the round bottom flask in water bath matg the temp.70C. Water condenser was used while
refluxing the reaction mix, after two hour reflugibrownish coloured precipitate appeared andfitriher refluxed
for half an hour. It is filter through whatmannikdr paper and the complex is dried in oven bypkeg temp. 75C.
The complex was stored in glass sample bottle kawioork.

4-bromo-2-hydrazino-6-methyl benzothiazole Nickel (11) chloride complex (Ni-BHMB):

Metal salt NiC}.6H,0 0.32gm was weighed on analytical balance. Itstesl was prepared in distilled alcohol. The
solution is warmed on steam bath. The ligand &oiuisolution of BHMB) was also prepared by disauv0.95gm

of BHMB in 50 ml of distilled alcohol. The greenloared NiC}h solution and colourless solution of ligand were
mixed in round bottom flask. The water condensattached to the R.B. flask and contents were xefllon water
bath for three and half hours at €5temperatures. The product was faint green colandit is isolated by filtering
through whatmann'’s filter paper. The product wasfiga by washing with distilled alcohol. The pradtwas dried
and it is stored in corked bottle.

RESULTSAND DISCUSSION

The newly synthesized metal chelates were chaiaeteby Colour, decomposition point, elemental gsial M\L
ratio and magnetic susceptibility. The values dm@ in table No.1. The elemental analysis of tredpcts was
obtained from Sophisticated Analytical Instrumertcifity, Madras. The M\L ratios of metal complexegre
determined by decomposing the known weight of megaiplex in platinum crucible at high temp.

Spectral studies of complexes:

The electronic sprctra of chelating agent BHMB gmelpared complexes of Fe Co™, Ni** were obtained from
UDCT, Mumbai. The range of spectrum is from 220 ton700 nm. The electronic spectra of chelatinghagad
metal chelate are different due to different elmitr transition. The absorbance peaks of ligandsoatained in U.
V. region while the absorbance peaks are obtainegsible region for metal complexes. The absorbanccase of
ligand may be due to n®* and = - «* transition in U. V. region. Such transitions aret found in case of metal
complexes. In spectrum of BHMB chelating agente¢hbands at 270 nm, 294 nm and 327 were obtairtesl. T
maximum absorbance is at 294 nm. These may beoduert* andr - n* transition in the chelating agent.

The new absorbance peak at 400 nm, 450 nm, 48ndrb%0 nm are observed in Fe-BHMB complex. These n
peaks may be due to ligand to metal electronicsttiam. These peaks proved the involvement of sdecbf donar
atom to the metal ion. While in Co-BHMB metal dies bands are observed at 400 nm, 460 nm, 475drb 0
nm. These bands are not found in the electronictep@®f chelating agent BHMB. These new peaks arthé
visible region indicates, there is an electroniargle transfer from donor atom of chelate to cemtretial ion.

The I.R. spectra of prepared complexes and chglagy@nts are brought from I.I.C.T. Hyderabad byngishermo
Nicolate nexus 670 spectrometer. DTGS. KBr deteigaused for detection. By comparing the |.R. s@ecif
chelating agent 4-bromo-2-hydrazino-6-methyl benizable and metal chelates are different. Some peak
disappeared and some new peaks are obtained in Eheof metal complexes. The broadening of peaid the
formation of new peaks in the IR of metal compleassures that there is a formation of metal-Nitnogend. The
chelating agent contains secondary nitrogen in and primary nitrogen of amine. The bonding takieee with
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these nitrogen of ligand. Therefore ligand actsridentate ligand. The band is obtained at 3400 amdicates that

there is presence of lattice water. The band a02h0" and 3000 ci indicates that the compound has free -NH

and —NH group. The broadening of peaks assuresdtmating with three nitrogen atom with metal ioreviNsharp
peaks are obtained at 679 tnb49 cnl', 459 cnt indicates the bonding to metal ion with differanirogen of
chelating agent.(table 2)

TABLE: 1 Analytical data and physical properties of complexes

Elemental analysis %
0,
SI. Ligand / Metal Complex Colour Mal. ./° M.P/ M/!‘ M.B. Found (calculated)
No. Wt. | Yield | D.P. | ratio | Mes N C H N
4-Bromo-2-hydrazino-6- . 36.9 2.9 16.0
! methyl benzothiazole | WNte | 258 90 2481 - - - 379 | 31) | (16.2)
Bis-4-bromo-2-hydrazino-6
) M : 8.08 | 28.16 | 2.28 | 12.29
2. methyl benzothiazole Iron| Black 678 76 257 5.40
() chloride L, (8.23) | (28.28)| (2.35)| (12.37)
Bis-4-bromo-2-hydrazino-6 .
3. methyl benzothiazole Brown 681.9 56 254 '\C " | 5.10 (g'gg) é;ig) é'gi) (ﬁgz)
Cobalt (l1) chloride 2 ) ' ) '
Bis-4-bromo-2-hydrazino-6 . .
4, methyl benzothiazole Ye”r%"(‘e":h 681.7| 64 | 346 '\C © 311 (2'2‘11) (%'?é) (%471) (igég)
Nickel (11) chloride g 2 : ' : '
Table: 2- 1. R. and electronic spectral data
Sr. No.| Compound /Complex N-H Stret. C=N Stret. N-keSf M-N Stretching. Uﬁ\r/r;-(\::lr?ﬁlf))le
270 (37037)
1 BHMB 3452 1636 1074 -- 294 (34013)
327 (30581)
275 (63363)
2 Fe-BHMB 3413 1623 1033 459 370 (27027)
484 (20661)
294 (34013)
3 Co-BHMB 3428 1628 1068 406 370 (27027)
484 (20661)
4 Ni-BHMB 3437 3437 1073 420 --
Table: 3-TGA-DTA
Sr. Total mass loss Temp. o
No. Complex Theo. % | Exp. % ‘C % loss
50 - 130 4.95
12.40
130 -285 33.06
Bis-4-bromo-2-hydrazino-6-methy 285-370 '
L benzothiazole iron (II) Chloride 91.78 91.73 370 - 385 22.04
19.28
385-678 | 556 exp.ires
678 —800 | ~5° SXPIres.
Cal./res.
50 - 115 2'3726
Bis-4-bromo-2-hydrazino-6-methy 115-200 19'40
2. | benzothiazole cobalt (Il) Chloride| 91.38 91.12 | 200 - 360 '
42.4
360 — 555
555 — 800 8.87 exp./res.
8.62 cal./res.
60125 | 27
27.77
125 - 240 5292
Bis-4-bromo-2-hydrazino-6-methy 240 -430 '
3. benzothiazole nickel (I1) Chloride 9141 91.66 430 - 610 24.99
11.11
610 — 675
675 — 800 8.33 exp./res.
8.59 cal./res.
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The ESR spectra of prepared complexes were obt&iogd SAIF, Madras. The scan range is 500 gaussienod
amplitude 4G, mode of frequency 100 KHz and nunabeican-6. The g value of iron complex, Cobalt caxmnd
Nickel complex is 2.07, 2.01 and 2.02 respectiv@lgjese g values were less than 2.3, which indicatalent
nature of bonding between co-ordinating donar atofigand with the central metal ion.

The X-ray spectra of metal complexes were obtainech Tata Institute of Fundamental Research, Mumbhe
crystalline structure of Iron complex, Cobalt compand Nickel complex is confirmed by using X-raffrdction.
To determine the effect of temperature during teeodhposition of prepared metal complexes, TGA-DTédg
was undertaken. The TGA-DTA of prepared complexas abtained from C-MET laboratory Pune. The ins&mim
used to determine TGA-DTA was STABW 9.01 The temperature range is from room teniperdo 1000C.
Method used for TGA-DTA analysis is TG-RT-900 @'CO The values are given in table no.3.

CONCLUSION

On the basis of physical, chemical and spectralia, the prepared complexes may have followingcgires.

I) Central metal ion Fe"™, Co™, Ni*".

1) The nature of ligand is basic and tridentate.

[11) The Co-ordination number of metal ion issix

V) The Co-ordination number carriestwo positive charge.
V) All complexes are paramagnetic.

VI) Geometry of complexesis octahedral.

VII) Donar sites are tertiary, secondary and primary nitrogen.
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