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ABSTRACT: A Schiff base and its Pd(11), Pt(11) complexes have been synthesized. The characterization of ligand p-
methoxy isonitroso acetophenone (p-MINAP), Pd(Il) and Pt(I1) complexes have been studied by elemental analysis,
molar conductance, magnetic susceptibility, Electronic, Infrared, "H NMR spectroscopy. On the basis of molecular
weight, magnetic susceptibility and spectral data, octahedral geometry has been assigned to Pd(I1) and Pt(Il) com-
plexes. Antimicrobial screening of Pd(11) and Pt(Il) was carried out with p-methoxy isonitroso acetophenone(p-
MINAP). This shows potent biological activity against gram positive bacteria B. cereus, B. subtillis, S. aureus and
gram negative bacteria E. coli, K. pneumonae, P. aeruginosa and fungi A. niger, F. oxysporium, C. albicans by using

agar dilution method.
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INTRODUCTION: Schiff base metal complexes pos-
sess extensive application in various fields of human
interest like biological, analytical, clinical and indus-
trial area [1-3]. In recent years, metal complexes with
Schiff base shows much more potent antibacterial
effect against some microorganisms than standard
drugs [4-6]. In coordination chemistry, Schiff base
play a vital role due to simplicity in their synthesis,
different properties and medicinal applications. A
number of transition metal complexes with Schiff base
acts as an antibacterial and antifungal agents [7-9].
Schiff bases are considered to be very good chelating
agents [10], specially when —OH functional group
closed with azomethine group. This paper describes
the synthesis of Pd(Il) and Pt(ll) transition metal
complexes with the ligand namely p-methoxy
isonitroso acetophenone (p-MINAP) have been char-
acterized by various physicochemical technique
namely Elemental Analysis, Infrared spectroscopy, 1H
NMR spectroscopy and were also screened for anti-
bacterial activities against some species of microor-
ganisms.

MATERIALS AND METHODS: All the chemicals
used were of analytical grade. Solvents used were of
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analytical grade and purified by standard procedures
[11].

Preparation of Pd (p-MINAP)2 complex: 0.355 g of
Palladium chloride was dissolved in a minimum Vol-
ume of alcohol and equal quantity of water was added.
Similarly 0.716 g of p-methoxy isonitroso
acetophenone was dissolved in a minimum quantity of
alcohol and equal volume of water was added. The
solution of Palladium (1) was added to the reagent
solution drop wise with continuous stirring in a coni-
cal flask. The pH was adjusted to 2.5 to 3.2 using
buffer tablets. Then the solution was kept in a boiling
water bath for 20 minutes, a colored complex was
separate out. It was filtered, washed with water and
then alcohol, dried at 1000C for 3 hours and analyzed
for Palladium, carbon, hydrogen and nitrogen.

Preparation of Pt(p-MINAP)2 complex: 0.265 g of
Platinum (I1) chloride was dissolved in a minimum
Volume of alcohol and equal quantity of water was
added. Similarly 0.358 g of p-methoxy isonitroso
acetophenone was dissolved in a minimum quantity of
alcohol and equal volume of water was added. The
solution of Platinum was added to the reagent solution
drop wise with continuous stirring in a conical flask.
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The pH was adjusted to 3.5 to 4.2 using buffer tablets.
Then the solution was kept in a boiling water bath for
35 minutes, a colored complex was separate out. It
was filtered, washed with water and then alcohol,
dried at 100°C for several hours and analyzed for Plat-
inum, carbon, hydrogen and nitrogen.

Antimicrobial Screening: Antibacterial activity of
the ligand and complexes were determined by the agar
well dilution method [12]. B. cereus, B. subtillis, S.
aureus, E. coli, K. pneumonae and P. aeruginosa.
Strains of three bacterial species which included
Gram-positive bacteria, namely B. cereus, B. subtillis,
S. aureus and Gram-negative bacteria namely E. coli,
K. pneumonae and P. aeruginosa were investigated.
Gentamycin and Miconazole were used as the stand-
ard antibacterial and antifungal agents respectively.
The bacteria isolates were subcultured on nutrient
agar plates and incubated at 37°C for 24 h. A loop full
of bacteria cells from the nutrient agar plates was
incubated into a nutrient broth (50 ml) at 37°C for 18
h with vigorous shaking. Using a sterile glass spread-
er, 18 h bacterial cultures (5 pl) were used to spread a
bacterial lawn on nutrient agar [13]. The bacterial
strains were grown at 37°C overnight and maintained
on nutrient agar. A stock solution of the compounds
were prepared in DMF at 48°C to give a final concen-
trations; after pouring into plates and allow the agar to
set, plates were inoculated with standardized inocula
of the test bacteria, and further incubated at 37°C for
24 h under aseptic conditions.

RESULTS AND DISCUSSION: The synthesized
compounds were colored, crystalline, stable in air,
non-hygroscopic, and insoluble in water but soluble in
polar solvent like DMF and DMSO. Composition and
identity of the ligand and its metal complexes were
carried out by elemental analysis and molar conduct-
ance’s are listed in Table-1 shows metal complexes
have non electrolyte nature [14]. The structure of the
synthesized ligand and its metal complexes were es-
tablished with the help of spectral techniques. The
spectroscopic data for the newly synthesized metal
complexes are in good agreement with proposed for-
mulation.

Infrared Spectra: |.R. spectra (4000-400 cm™) of the
complexes are practically identical. The frequencies of
some significant band of the free ligand and those of
the metal complexes are reported in Table 2. The ob-
served frequencies of different groups in the metal
complexes have been assigned on the basis of litera-
ture data.
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Table 1: Elemental analysis data of the Ligand and
its metal complexes.

H Nt 0%
Compoun | Mol. C%Found
Found | Found | Found
d Formula (calc)
(Cale) | (Cale) | (cale)
CHO.

Metal %

6030 512 175 %83
HON  yelow 1796 e
p-MINAP (6033) (506 (182 (2679

MCHs 65 3R 6% Ml 2R
yellowish ~ 464.75 102

Mee), JEOX (65) () (6%) (06 (2%)

o B W sw 0¥ %2

aray 5534

[ on) GO (B (6% (¥ (5
The vO-H of the oxime group observed at 3317 cm-1
in (p-MINAP) is absent in the spectra of the complex-
es suggesting replacement of the oxime proton by the
metal ion during complexation [15]. The peak ob-
served near 1602, 1610 cm-1 in spectrum of Pd (p-
MINAP)2 and Pt(p-MINAP)3 may be assigned to the
perturbed vC=0 and /or vC=N stretching vibration
involving bonding through oxygen, and nitrogen do-
nor atoms. A band appears in the range 1300-1200
cm-1 is reported that N-oxide (N—O) stretching mode
in aromatic ring compounds [16]. It is significant to
note that for metal complexes reported to have coor-
dination only through the oxime oxygen or nitrogen
atoms only. This suggests asymmetrical five member
ring structure. In Pd(ll) and Pt(ll) complexes two
bands in the region cited earlier on asymmetrical
structure with five member rings involving bonding

through oximes nitrogen atom must be expected, such
symmetrical structures.

Table 2: Infrared Spectral Frequencies (4000 to
400 cm™) of ligand and metal complexes.

| Assignment | p-minaP | Pd(p-MinNaP), | Pyp-MiNaP), |

Aromatic C-H 3018.70 3071.76 3080.69

3317.39 a2

1710.51 — —

1610.11 1602.31 1610.15

2840.23 2864.63 2861.93

1440.12 1443.22 1446.33
i 1243.82 1246.49

&
)

766 782.46 783.46

Para
Substituent

- 657.17

'H NMR Spectra: NMR Spectra of p-MINAP, Pd(p-
MINAP)2 and Pt(p-MINAP)2 in DMSO solution
exhibit peaks due to —CH group, -OCH3 group & Ca
and Cb of aromatic ring protons & does not show any
proton signal due to =N-OH group. This suggest that
their complexes have been formed by the replacement
of the proton of the =N-OH group by the metal ion. It

645.57
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is interesting to note that the peaks due to —CH pro-
tons in Fe(p-MINAP)2 appear at similar value com-
pared to that of —CH proton in the reagent p-MINAP.
Further signals of aromatic ring protons in these com-
plexes occur at higher field side with respect to that of
aromatic ring signal in P-MINAP. The donar atom is
closest to the metal ion which involved in the for-
mation of metal ligand bond.

Nuclear magnetic resonance signals observed in p-
methoxy isonitroso acetophenone (p-MINAP) and its
metal complexes are shown in Table 3.

Table 3: Assignments of 1H NMR Signals in p-
MINAP & Metal Complexes (All Values in 6 scale).

fh N
Compoun Mol
Colour | Mol. Wt. Found | Found
(Cale) | (Cak) | (cak)

CH03N low 1796 N

W pam— e,
S 03 5% (8 57
Pty 65 3 66 M 1%

yelowish 46475
0Ny (%65) (%) (603 (066 (2%

Pdp

MINAP),

Pilp- [(OHIS B0 3™ 50 0y B2
gy 5534

MINAP), Y] (3007 (32 (506 (113 (3%

Antimicrobial activity: Antibacterial activity of the
synthetic metal complexes of p-methoxy isonitroso
Acetophenone was examined against gram positive
bacteria B. cereus, B. subtillis, S. aureus and gram
negative bacteria E. coli, K. pneumonae, P.
aeruginosa. Antifungal activity of the same com-
pounds was evaluated against C. albicans, A. niger
and F. oxysporium. Assays were performed in agar
media with final concentration of 500 pug/mL. All the
synthesized compounds are effective at this concentra-
tion of 500 pg/mL. The results showed that the ligand
(p-MINAP) and synthesized complexes of p-MINAP
exhibited poor to good antibacterial and antifungal
activities against all the tested strains. Complexes of
Pd(p-MINAP)2, and Pt(p-MINAP)2 were shown max-
imum zone of inhibition and hence were found to
inhibit the growth of all tested strains of bacteria and
fungi. It may be due to the more penetrating power of
platinum complexes to the cell wall of bacteria, which
prevents the biosynthesis of peptidoglycan or may
find better fit at the receptor site as compared to other
compounds. Though the ligand exhibited antibacterial
and antifungal activity against all the tested strains, its
activity is less when compared with its metal com-
plexes and hence suggested its unsuitability against all
the strains. None of the synthesized complex showed
more activity as compared to the standard drug.
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Table 4: Antibacterial Activity Data of p-MINAP &
Synthesized Complex.

N% 0%
(% Found
Colour | Mol. Wt. Found | Found | Metal%
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Table 5: Antifungal Activity Data of P-MINAP &
Synthesized complex.

Compoun
Colour | Mol. Wt.
Formul

Metal%

60.30 512 175 2683
CHON  yellow 17916 o -
MINAP (60.33 (5060 (782 (2679

Pd(CyeHys 46.50 3% 6.05 2061 29
yellowish ~ 464.75 102
INAP)Z OsNy) (4652  (3%0) (603  (2066) (2290

Pt(c,,,H,,, 0O 39 S0 0N B2
MINAP)Z o @07 (2 605 (%) (529

H Pd(p-MINAP)2
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22
13 W14 gy gld M3 g3

Figure 1: Antibacterial activity of parent
Gentamcin and Pd(I1) complex of p-MINAP.
[E.coli (a), S. aureus (b), P. aeruginosa (c), B. subtilis (d), B.

cereus (e), K. pneumonia (f)]

H Gentamycin  ®Pt(p-MINAP)2

20 22 45 g 220 19
13 13 10 12 12 11

a b c d e f

Figure 2: Antibacterial activity of parent Gen-

tamycin and Pt(I1) complex of p-MINAP.
[E.coli (a), S. aureus (b), P. aeruginosa (c), B. subtilis (d), B.
cereus (e), K. pneumonia (f)]
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H Miconazole ®Pd(p-MINAP)2

21 22

a b c

Figure 3: Antifungal activity of parent Miconazole

and Pd(11) complex of p-MINAP.
[C. albicans (a), A. niger (b), F Oxysporium (c)]

H Miconazole ®Pt(p-MINAP)2
271 22

Figure 4: Antifungal activity of parent Miconazole
and Pt(11) complex of p-MINAP.
[C. albicans (a), A. niger (b), E Oxysporium (c)]

CONCLUSION: On the basis of analytical, IR, 1H
NMR spectral data and magnetic properties, the metal
ligand composition was found to be 1: 2. The geome-
try of complex octahedral geometry has been assigned
to Pd (1) and Pt (I1) Complex. Invitro, Antibacterial
and Antifungal screening of these relived that most of
the compounds exhibited potted inhibited potential
activity.
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