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ABSTRACT

Biological active tridentate Schiff base ligand ided from 2-amino, 4-methyl phenol with indole 8edlyde and
their Ti(1V), Zr(1V), Cd(Il) and Hg(ll) metal chelas have been synthesized and characterized obatsie of IR,
Elemental analysis, Electronic spectral data, Magneneasurement, Conductanée, NMR and X-ray diffraction
method. The Schiff base and its metal complexes hagn tested for their antibacterial as well agifangal

activity using disc diffusion methods and the rssdiscussed.
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INTRODUCTION

Indole derivatives and their metal complexes haseeived much attention due to their wide applicatio
physiology [1] and pharmacology [2]. They consgtain important class of compounds possessing ateite [3],
anticonvulsant [4] and antihypertensive activithe§e observation led to the conception that Sbases of indole
3-aldehyde would possess potential antimicrobiapprties. It was therefore, proposed to investiglageligation
properties of Schiff base derived from 2-amino, dtfml phenol with Indole 3-aldehyde and their TXINZr(IV),
Cd(ll) and Hg(ll) metal ion complexes.

EXPERIMENTAL SECTION

All chemicals and solvents are used AR grade. Al inetals were used as their chloride salts. ledrand UV
spectra were recorded on Perkin Elmer spectrum &k@D UV-Vis spectrophotometer 119. Conductancehef t
metal complexes was determined in DMF on condugtirieter Equip-tronics model No-EQ665. Melting g@sin
were recorded by open capillary method and are mectd. 'H-NMR spectra of Schiff base and its metal
complexes recorded on Brucker 300MHz spectrometeDMSO-d. Elemental analysis was carried out on
instrument Eagar-300 analyser. Magnetic measurenvegite done on solid complexes using Guoy methoadEr
XRD patterns of the complexes are recorded ongzh#inalytical XRD B.V. at CFC Shivaji University,dthapur.

In our studies we have conducted some microbiavigcto see whether chelating agent (Schiff basedl metal
chelates have any action on microbial activitieactBria species like Escherichia coli, Bacillustiish Aspergillus
flavus and Aspergillus niger.
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Synthesis of Schiff base
The Schiff base were prepared by condensing of i2@nd-methyl phenol and Indole 3-aldehyde in etthdyy
refluxing on water bath for two to three hours negence of 2-3 drops of glacial acetic acid. Tletien mixture
were poured in crushed ice, where by brown preatipitvas obtained. It was suction filtered, washéd distilled
water and ethanol.

Then dried in vacuum dessicator. The pure SchgEbaas recrystallized from ethanol. The purityhef Schiff base
was checked by TLC. Further the structure of Schi#fe was confirmed by subjecting them to IR, NMR a
Elemental analysis.

Synthesis of M etal complexes
To warm ethanolic solution of AMPIA (0.02M) and ettolic solution of the corresponding metal chlorf@&1M)
in the ratio 1:2 were added drop wise with conssarimg. The B of the solution was adjusted in the range of 6.8 t
7.1 by adding alcoholic ammonia. The reaction mixtwas refluxed for four to five hours on watertbathe
reddish brown solid complex precipitated at the wad digested, separated by filtration washed wihm alcohol.
The complex is dried in vacuum at room temperaama: stored in glass bottle.

RESULTSAND DISCUSSION

All the metal complexes were intense coloured, theye insoluble in common organic solvents and tdelin
DMF, DMSO. All the results elemental analysis aieeg in the table. For the estimation of chloride\tolhard’s
method is used [5], metal ion percentage is detethby standard method [6]. Presence of latticemmblecules
present in the metal complexes was recorded byikgepe known weight of complex in previously wedgh
crucible in oven at 1xQ for one hour. The difference in weight gives timeoant of lattice water in the complex.
All compounds give satisfactory elemental analy¥islues are in close agreement with the valuesutztied for
expected molecular formulae assigned to these @xep) suggesting 1:2 for Ti(IV), Zr(IV) complexesdal:1 ratio
for Cd(Il), Hg(ll) complexes. The molar conductarafeall these complexes in DMF reveals their eldgtic nature
[7-9] except Hg(ll) complex. All the metal complesxare diamagnetic in nature.

Table-1: Analytical data and other physical properties of ligand and metal chelates.

Molar Elemental analysis % Cal (Obs)
Ligand / Metal Empirical Mol. Colour D.P % of | MiL (%%r:g_i p eff.
Chelates Formula Wi. C Yield | ratio en? B.M. C H N M Cl
mol*
AMPIA CaHuN,0 25031| Brown | 203| 60 (;g'zg. (i-gg, &é-%ﬁ.
] ) Reddish . ! 62.24 | 4.21 9.07 7.76 11.50
[TiI(AMPIA) ;] Cl, CsoH26N4O,CloTi 616.90 Brown >300 58 1.2 126 Diamad. (62.09) | (4.32)| (9.00) (7.36) | (11.18)
Brown . ) 56.61 | 4.12 8.25 13.44 10.46
Grey . . 4435 | 3.92 6.46 25.96 8.20
Dark
) 38.16 | 2.98 5.56 39.87 7.05
[Hg(AMPIA)CIH .0 Ci6H15N20,CIHg 503.09 grey 210 53 11 12 Diamag| 38.03) | (276)| (5.47) | (39.91) | (7.12)
brown ) ) ' ) )

Electronic spectra of the metal complexes showtrdmesition is shifted towards higher or lower freqaies which
confirm the coordination of the ligand to the metels. Also, electronic spectra of all complexesptiy adsorption

band at 26629cth 29498crit, 28571Crifand 28328cm assigned ligand to metal charge transfer bandi[1p,

The IR spectra of the free ligand AMPIA exhibitand in the region 3450¢The intense band has disappeared in
the complexes, indicating its involvement in thendbdormation process [12]. This has been furthdiciated by
appearance of phenoli¢C-0) at 1259cl in ligand. This band is shifted towards lower fregcy by 15-20cfhin

the spectra of complex indicates, that phenoxideyer has coordinated to the metal ion [13].

Besides, stretching frequency vibrationu§iilH) at 3185crit in free ligand which on complexation shifted tover
wave number at 3171 to 3178 ¢rim all metal complexes which indicates —NH groopailved in metal bonding.
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Further, the band observed at 1635cdue tov(C=N) azomethine in ligand and shifted in the caemplowards
lower frequency by 10-20cmattributed to involvement in coordinate bond [14].

A new band appeared at 3410tniue to the presence of coordinated water moleéou@d(ll) complex [15]. The
appearance of new bands in the spectra of Ti(IW)IV, Cd(ll) and Hg(ll) metal ion complexes at 5885cm*
and 620-670cfmdue to new bonding i.e(M-N) [16, 17] andv(M-O) [18, 19].

Table-2: Infrared spectral data of ligand (ACBAI) and their Ti(1V), Zr(IV) and Cd(I1) metal chelates.

Compound v(H,0) | v(OH) | v(C-O) | v(NH) | v(N=H) | v(M-N) | v(M-O)
AMPIA - 3450 1259 3185 1635 - -
[TI(AMPIA) 5] Cl, - 1237 3178 1615 529 640
[Zr(AMPIA) ;|Cl,.H,0 - - 1240 | 3174| 1620 525 645
[Cd(AMPIA)H,O]JCI.H,O | 3410 - 1243 3176 1624 545 670
[Hg(AMPIA)CIH .0 - - 124 | 3171 | 162¢ 53¢ 62C

The'H-NMR spectrum of the ligand AMPIA exhibits signaiss 2.31 (s, 3H) for methyl protoms, 6.80-8.27 (m,
8H) due to Ar-H,5 8.96 ppm (s, 1H) for azomethine proton [20110.1 ppm (s, 1H) NH of Indole ring [21] a®ld
12.10 (s, 1H) due to Ar-OH. In Ti(IV), Zr(1V), Cdjland Hg(ll) complexes phenolic OH peakdal2.10 ppm is
disappeared due to attributed deprotonation anolvement in bonding [22]. A signal correspondingatomethine
in free ligand is shifted to downfield regions miagy attributed to corresponding effect of the nilm@toms which
results on deshielding of protons attached tolitthe metal complexes signal corresponding to Nfhdole ring is
shifted to down field a& 10.20,6 10.25,6 10.28 and 10.29 respectively. A new peak observed 210 ppm due to
coordinated water molecule in only Cd(Il) compl@8].

X-ray diffraction study of Ti(IV), Zr(1V), Cd(ll) ad Hg(ll) metal chelates were scanned in the r&ége 10 to 96.
With the help of X-ray diffraction technique it f@ssible as certain the spatial arrangement otituetural units
substance in crystalline state and employed insitigating the interior of crystal.

The major refluxes were measured and correspordivglues were obtained, independent indexingcwaation of
miller indices and evaluation of lattice parameterb, ¢ and angles 3, y were done by power X programme. Data
has been summarized in the following tables.

X-ray analysis

[Ti (AMPIA) ;] Cl,

Crystal system: Monoclinic

Lattice Type: P

Radiation: Cu

Wavelength: 1.540598°%A

Lattice Parameter: a=4.9168 b=4.9168 c=844
Lattice Parameter: Alpha= 90 Beta= 90 Gama2120
2Theta Start= 10 2Theta End= 89.98

Table No. 3: Powder XRD data of [Ti (AMPIA) ;] Cl,Complex

=
=

| 20 20 d d Intensity
(Exp.) | (Calc) | (Exp) (Calc) (Exp.)
16.29: | 16.37% | 5.4363. | 5.4089( 62.04
16.46« | 16.37% | 5.3799¢ | 5.4089( 64.1¢
20.867 20.84p 4.253%5 4.25807 67.87
42.418 42.42p 212987 2.12904 89.27
45794 45.768 1.97980 1.98109 83.81
50.118 50.104 1.81868 1.81913 84.19
50.62¢ | 50.58f | 1.8017( | 1.8029° 85.9¢
54.81¢ | 54.83t | 1.6733« | 1.6728¢ 83.5¢
55.371 55.286 1.65777 1.66Q27 83.1
57.15§ 57.191 1.61026 1.60940 85.]

N|IR(O|O

[¢)]

Llolelolr|ulielnlele
w|r|o|o|r|o|v|k|o|o

o|w
w
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The cell data and crystal parameters of Ti(IV) ctampis given in the table indicates that the comptave
monoclinic crystaf’.

[Zr (AMPIA),]Cl,.H,0

Crystal system: Monoclinic

Lattice Type: P

Radiation:  Cu

Wavelength: 1.540598°A

Lattice Parameter: a=4.9168 b=4.9168 c=844
Lattice Parameter: Alpha= 90 Beta= 90 Gama2120
2Theta Start= 10 2Theta End= 89.98

Table No. 4;: Powder XRD data of [Zr(AMPIA),]Cl,.H,O Complex

h | k|| 20 20 d d | Intensity
(Exp.) | (Calc) (Exp.) | (Calc) (Exp.)
1| 1| 1] 26.616] 26.622 3.34637 3.3453 54{45
0| 0| 2| 33.028] 33.097 2.70998 2.70445 46|56
-1 | 1| 2] 39495 39.440 3.27983 2.282P1 54(63
-1 | 2| 1] 40.240] 40.263 2.23932 2.238p7 4800
0| 2| 0| 42.426] 42.422 2.12885 2.129p4 52|78
-2 | 0] 1] 45741 45.763 1.98199 1.981p9 52/04
0| 2| 2| 54882 54.835 1.671593 1.672B6 48]12
0| 1| 3| 55.323] 55.286 1.65925 1.660R7 44(16
-2 | 3| 0] 57198 57.191 1.60922 1.60940 40}08
-2 | 1| 3| 63.957] 63.987 1.45450 1.453B8 40j21
-3 1| 2| 67.679] 67.692 1.38327 1.383p3 4102
-2 | 0| 3| 68.125 68.092 1.37530 1.37589 36(28
0| O] 4] 69.419] 69.452 1.35279 1.352p2 39/03
-1 | 0| 4] 73.377] 73.409 1.28928 1.288B0 40}20

Cell data and crystal lattice parameters of Zr@ginplex attributed to monoclinic crystal systém

[Cd(AMPIA)H,0O]CI.H,O

Crystal system: Orthorhombic

Lattice Type: P

Radiation:  Cu

Wavelength: 1.540598°A

Lattice Parameter: a=4.9168 b=4.9168 c=84
Lattice Parameter: Alpha= 90 Beta= 90 Gam&=90
2Theta Start=10 2Theta End= 89.98

Table No. 5: Powder XRD data of [Cd(AMPIA)H,0]CIl.H,O Complex

=
~

20 20 d d Intensity

(Exp.) | (Calc) | (Exp.) (Calc) (Exp.)

17.993| 18.027 4.92591 4.916B0 63.0
25.596| 25.601 3.47742 3.476/0 51.4
30.581] 30.542 2.92101 2.924p4 49.0
36.497 | 36.52( | 2.4599: | 2.4584( 51.3]

52.644| 52.606 1.7372 1.738B5 41.4
54.159| 54.137 1.6921 1.692[75 41.0
55.481| 55.478 1.6549 1.654p8 39.0
58.842| 58.826 1.5681 1.568p1 36.1
62.057| 62.060 1.4943 1.494B1 28.1
68.82( | 68.787 | 1.3630¢ | 1.3636° 35.0¢

69.481| 69.452 1.35173 1.352p2 33.0
76.021] 75.982 1.25088 1.25142 40.0

[=]

[=]

=

[ EIREE
N W NO O

W

N|o[N|R|[o|NMd[R|Nvo|k| ko
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N
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Cell dr%ga and crystal lattice parameters of Cdinplex indicates that complex have orthorhombysted
system’.

[Hg(AMPIA)CIIH,0O

Crystal system: Monoclinic

Lattice Type: P

Radiation:  Cu

Wavelength: 1.540598°A

Lattice Parameter: a=4.9168 b=4.9168 c=&44
Lattice Parameter: Alpha= 90 Beta= 90 Gam&=90
2Theta Start= 10 2Theta End= 89.98

Table No. 6: Powder XRD data of [Hg(AM PIA)CI]H,O Complex

h | k|| 20 20 d d Intensity
(Exp.) | (Calc) | (Exp.) (Calc.) (Exp.)
0| 0| 1| 16.364] 16.379 5.41246 5.408p0 56.97
1| 0| 0| 17.929] 18.0271 4.94345 4.916B0 51.95
0 | 1| 1| 24.498] 24.447 3.63078 3.638p6 59.70
-1 | 1| 0| 25.676] 25.601 3.46675 3.4760 50.56
-1 | 1|1 30607 | 30.54: | 2.9185: | 2.9246¢ 51.2i
-1 | 1| 2| 42.262] 42.303 2.13676 2.134p6 86.16
2 |1 0| 2| 50.196] 50.104 1.81601 1.819113 49.09
0| 0| 3| 50538/ 50.584 1.80452 1.802p7 44.20
-2 | 2| 0| 52.657] 52.606 1.73678 1.738B5 43.26
-1 | 2| 2| 5399 | 53.67¢ | 1.7086! | 1.7061( 41.0%

Cell data and crystal lattice parameters of Hg{tinplex indicates that complex have monoclinicesybt

On the basis of the above observation it is, tleeefproposed that [Ti(IV) AMPIA], [Zr(IV) AMPIA] omplexes
shows octahedral geometry in which two ligands beltaas uninegative tridentate and [Cd(Il) AMPIAHg(II)
AMPIA] complexes exhibits tetrahedral geometry withinegative tridentate in nature.

The ligand (AMPIA) and their [Ti(IV) AMPIA], [Zr(IV) AMPIA], [Cd(ll) AMPIA] and [Hg(ll) AMPIA]
complexes antimicrobial tests were performed gy standard disc diffusion method [28]. The antieaat and
antifungal activity in vitro against Escherichidic®acillus subtilis, Aspergillus flavus and Asgdtus niger.

Proposed structural formulae of the investigated metal complexes.
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Table No.7: Result of antibacterial study of transition metal complexes

Sr. No. Compounds Escherichia coli| Bacillus subtilis
1 AMPIA 6 mm 3 mm
2 [TI(AMPIA) ;] Cl, -ve -ve
3 [Zr(AMPIA),]Cl,.H,O -ve -ve
4 [Cd(AMPIA)H,0]CI.H,O 15 mm 16 mm
5 [Hg(AMPIA)CIIH,O 18 mm 26 mm
6 Streptomycin 24 mm 30 mm
7 Control (DMSO) 10 mm 14 mm

-ve —No antibacterial activity, zone of inhibitiea----mm.

Table No.8: Result of antifungal study of transition metal complexes

Sr. No. Compounds Aspergillus flavus| Aspergillus niggr
1 AMPIA -ve -ve
2 [TiI(AMPIA) ;] Cl, -ve -ve
3 [Zr(AM P|A) 2]C|2.H20 -Ve -Ve
4 [Cd(AMPIA)H20]CI.H.0 15 mn 30 mn
5 [Hg(AMPIA)CIJH,O 25mm 26 mm
6 Fluconazole 15 mm 10 mm
7 Control (DMSO) -ve -ve

-ve —No antifungal activity, zone of inhibition----mm.

Among four metal complexes [Cd(Il) AMPIA] and [HE(IAMPIA] metal ion complexes produces more zone of
inhibition towards E. coli and B. subtilis while i[Iv) AMPIA] and [Zr(IV) AMPIA] do not produce zoneof
inhibition or they have negative zone of inhibition

The metal chelates of [Cd(ll) AMPIA] and [Hg(ll) AMA] acquires antifungal activities. Ti(IV), Zr(IVinetal
chelates do not form zone of inhibition towards émillus flavus and Aspergillus niger indicatinggagive
antifungal activity.

CONCLUSION

After conducting antibacterial and antifungal exmpents towards as Escherichia coli, Bacillus sightspergillus
flavus and Aspergillus niger it indicates that [BMPIA)H ,O]CI.H,O and [Hg(AMPIA)CI|HO metal complexes
produces more zone of inhibition than the Schidofgand. While [Ti(AMPIA)] Cl, and [Zr(AMPIA)]Cl».H,O
do not produce zone of inhibition or they have niegazone of inhibition.
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