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ABSTRACT : The Schiff base ligands (H.L' - H,L*) has been prepared by the reaction of acetoacetanilide with o-
phenylenediamine and salicylaldehyde/ o-hydroxyacetophenone/ o-vanillin/ 2-hydroxy-1-naphthaldehyde and a series of
mononuclear ruthenium(Il) complexes of the type [Ru(CO)(PPhs;)L] has also been synthesized. The formation of the
Schiff base ligands and its complexes have been envisaged from IR, UV-VIS, 'H, *C, *'P NMR, High resolution mass and
Powder XRD studies. These spectral studies confirm an octahedral environment around the metal ion. The redox behavior
of the complexes has also been determined. The ligands, metal precursors and the complexes were tested for their
efficiency towards antimicrobial activity.
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INTRODUCTION

Schiff base complexes of transition metals containing ligands with N,O, donors are known to exhibit interesting
electrochemical, electronic properties [1—4], significant antifungal[5], antibacterial, anticancer and catalytic activities [1—
4]. In addition, some complexes containing nitrogen and oxygen donor atoms in the complexes are effective as
stereospecific catalysts for oxidation [6], reduction [7] and hydrolysis [8] other transformations of organic and inorganic
chemistry. A number of aldehydes and ketones have been found to react with o-phenylenediamine leading to the
formation of an azomethine linkage exhibiting a broad spectrum of biological activities [9]. Hence, in this present work
we have synthesized new ruthenium(Il) complexes containing o-phenylenediamine Schiff bases efficient for the
antimicrobial. The tetradentate Schiff base ligands [13] were derived by the reaction of acetoacetanilide with o-
phenylenediamine and salicylaldehyde/ o-hydroxyacetophenone/o-vanillin/ 2-hydroxy- 1-naphthaldehyde (Scheme 1).
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Scheme 1. keto-enol form of Schiff base ligands (H.L' — H,L*)
EXPERIMENTAL PROCEDURE

MATERIALS

All the reagents used were of analar grade. RuCl;.3H,0 and triphenylphosphine purchased from Loba Chemie, was used
without further purification. Triphenylarsine was purchased from Sigma-Aldrich. The metal starting precursors
[RuHCI(CO)(PPhs);][11] were prepared according to literature methods.

Physical measurements

Melting Points

Melting points were recorded on a Veego VMP-DS melting point apparatus and are uncorrected.
Elemental analyses

The analysis of carbon, hydrogen and nitrogen were performed in Vario EL III CHNS analyzer at Cochin
University, Kerala, India.

IR spectra

IR spectra were recorded as KBr pellets in the 400 - 4000 cm™ region using a Perkin Elmer FT-IR 8000 spectro-
photometer with a resolution of 4 cm™ in transmittance mode.

UV- VIS spectra

Electronic spectra of all the ligands and their complexes were taken in dichloromethane solution in quartz cells. The
concentration of the complexes ranges around 0.02 — 0.3N. The spectra were recorded on a Systronics double beam UV-vis
Spectrophotometer 2202 in the range 200-800 nm at room temperature.

NMR spectra

'H and “C-NMR spectra for the ligands and the complexes were recorded using Bruker 500 MHz instrument in CDCl; at
room temperature in Indian Institute of Science, Bangalore. Minimum quantities of ligands were dissolved in deuterated
CDCls. '"H-NMR chemical shifts were referenced to tetramethylsilane (TMS) as an internal solvent standard resonance and
BC-NMR chemical shifts were referenced to the internal solvent resonance. *'P-NMR spectra of the complexes were
obtained at room temperature using o-phosphoric acid as a reference. Signals are quoted in parts per million as 6 downfield
from internal reference.
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Mass spectra
The mass spectra were recorded using Finnigan Trace DSQ Single Quadrupole MS at SITRA, Coimbatore.
Powder XRD

The powder XRD were recorded using Powder XRD were recorded using Shimadzu Model XRD6000 instrument with Cu
Ka radiation (A = 1.54060 A) from a Cu target at Alagappa University, Karaikudi.

Cyclic voltammetry

Cyclic voltammetric studies of the complexes were carried out in dichloromethane using a glassy-carbon working electrode
and potentials were referenced to standard calomel electrode at Bharathiar University, Coimbatore. Minimum quantity of the
complexes was dissolved in acetonitrile and decimolar solution of TBAP was added.

Synthesis of ruthenium(Il) Schiff base complexes

All the new ruthenium(Il) complexes were prepared by the following general procedure given below (Scheme 2). To a
solution of [RuHCI(CO)(PPhs);] (0.1 mmol) in benzene (20 ¢cm®) the appropriate Schiff base (0.1 mmol) was added in
1:1 molar ratio and heated under reflux for about 6 hrs. The solution was then concentrated to 3 cm® and cooled. The
complex was separated by the addition of a small amount of CH,Cl,/petroleum ether and dried in vacuo.

; Ry /R3 PPh3

NH =
) OH  OH= 7 . \
—N Ne— + [RuHCI(CO)(PPhs);] Refx R,

Ry Benzene
Rl :H/CH3,R2:H/OCH3, R3:H/C4H4

Scheme 2. Synthesis of new Ru(II) Schiff base complexes
Biocidal activity

The in vitro antimicrobial screenings of the solvent, free ligands, metal precursors and the new ruthenium(Il) complexes
were tested for their effect on certain human pathogenic bacteria and fungus by disc diffusion method. The ligands, metal
precursors and their ruthenium(Il) complexes were stored at room temperature and dissolved in dichloromethane. The
Gram —ve (E. coli) bacteria were grown in Mueller Hinton agar medium and incubated at 37 °C for 48 hrs followed by
frequent subculture to fresh medium and were used as test bacteria. C. albicans was grown in Sabourard Dextrose Agar
medium were incubated at 27 °C for 72 hrs followed by periodic sub culturing to fresh medium and was used as test
fungus. Then the petriplates were inoculated with a loop full of bacterial and fungal culture and spread throughout the
petriplates uniformly with a sterile glass spreader. To each disc the test samples and reference antibiotic (ciprofloxacin/co-
trimazine) were added with a sterile micropipette. The plates were then incubated at 35 = 2 °C for 24 hrs for bacteria and
at 27 + 1 °C for 48 hrs for fungus, respectively. Plates with disc containing respective solvents served as control.
Inhibition was recorded by measuring the diameter of the inhibitory zone after the period of incubation [12].
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RESULTS AND DISCUSSION

The tetradentate Schiff bases (H.L'-H,L") react with the metal precursors of the general formula [RuHCI(CO)(PPh;)s] in
1: 1 molar ratio in benzene to yield the complexes of the type [Ru(CO)( PPh;)L] (Scheme 2). The new complexes were
soluble in most of the common organic solvents and their purity was checked by TLC. From the TLC, we obtained a
single spot which confirmed that there were no isomers in the metal complexes. This fact is further supported by the
analytical data obtained for all the new complexes which agreed well with proposed molecular formulae (Table 1). We
have attempted to prepare single crystals of the metal complexes in different solvents, but we could not prepare
convenient single crystals of the complexes.

Table.1. Analytical data of Ru(Il) Schiff base complexes

Ligands Colour | Melting Emprical formula | Molecular Elemental analysiz Calculated (found) (%46)
and Complexes point (*C) weight o H 0
H1! Orange 62 CosHa M0y 371422 T4 38(74.35) | 5700565 | 11.31(11.28)
L Brown 71 oy Has 15 Oy 335449 TAI974T73) | 6.01(6.03) | 10.90(10.87
HL Brown £9 o Has s 401.439 TLENTLED) | 576570 | 10.47(10.45)
H.L* Orange &4 o rHas M0y 421.482 TEO4(T6.80) | 5.50{(5.4% 9.97(5.95)
[Ru(COWFFL)LY] | Brown 158 FuPCy, H M0y 760760 £6.31(66.307 | 4.50(4.48) 5.52(5.51)
[Ru(COWFFPh)I?] | Brown 122 FuPCy Ha 10y 774787 £6.66(66.647 | 4.68(4.65) 542(5.41)
[Fu({COWTFPh)L] | Green 176 FuPCy Ha 10, 790777 £5.31(65.307 | 4.5%9(4.56) 5.31(5.29)
[Ru(COWFPhILY] | Brown 161 B sCy o Hy MO 854777 64 64064 62) | 4.25(4.26) 4.92(4 943

FT-IR spectral analysis

The preliminary identification regarding the formation of the free Schiff base ligands and its complexes were obtained
from IR spectral data (Table 2). A strong band observed around 1710 cm™ in the free Schiff base ligands due to vc-o
completely disappeared on complexation. This may be due to the enolisation and subsequent coordination through the
deprotonated enolised oxygen atom [13,14]. The free Schiff base ligand shows a very strong absorption at 1619-1664 cm
which is characteristic of the azomethine vc-y group. In the Schiff base complexes, the absorption has been shifted to the
region 1599-1612 cm™ indicating the coordination of the Schiff bases through the nitrogen atom of the phenolic moiety
[15]. In all the complexes, the bands in the region 1433-1530 cm™ have been assigned to the mixed vibrational mode
arising from ven and ve-cn. This is indicative of coordination of the Schiff base nitrogen atom to the metal ion [16].
Another medium intensity band around 3000 cm™ in the free ligands due to phenolic vou was absent in the complexes
indicating the deprotonation of the Schiff bases prior to the coordination. This fact is further supported by the increase in
the absorption frequency of the phenolic vc.o from 1243-1261 ¢cm™ in the free ligands to 1262-1383 ¢m™ in the ruthenium
complexes confirming the other coordination site of Schiff base is the phenolic oxygen atom [17,18]. In all the complexes,
a strong band appears in the region 1936-1954 cm™ owing to the terminal carbonyl group [19]. The coordination of the
azomethine nitrogen and phenolic oxygen atoms are further supported by the appearance of two bands at 414-456 cm™ and
516-535 cm™ due to vu and vao respectively [20,21]. Characteristic bands for triphenylphosphine were also present in
the expected region 1432-1435 ¢cm™ [31]. From the IR spectral data, we inferred that the Schiff bases behave as dibasic
tetradentate ligands.
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Electronic spectral analysis

The electronic spectral data of the free ligands and their complexes in CH>Cl, were recorded and the values are listed in
Table 2. The spectra of the ligand showed two types of transitions namely n-n” and n-n in the range 298-304 nm and 349-
480 nm respectively for the electrons localized on the benzene ring, C=N, phenolic OH and enolic OH of the Schiff bases.
The spectra of the complexes showed one to six bands in the region 254-772 nm. All the Schiff base ruthenium complexes
were diamagnetic, indicating the presence of ruthenium in the +2 oxidation state. The ground state of ruthenium(II) in an
octahedral environment is 'A,,, arising from the t%, configuration and the excited states corresponding to the t»° eg'
configuration were *Tig, *Ta,, 'Ti; and 'To,. Hence, four bands corresponding to the transitions 'Aj;—Tig, 'A1g—"Ta,
'A1;—'Ty, and 'Aj,—'T,, are possible in the order of increasing energy. The electronic spectral bands in the region 772
nm were assigned as d-d transitions [22-26]. The other high intensity band in the visible region 254-484 nm was assigned
as charge transfer transitions arising from the metal t,, level to the unfilled #° molecular orbital of the ligand. This pattern
of the electronic spectra of all the complexes indicate the presence of an octahedral environment around the ruthenium(II)
ion which is similar to other ruthenium(II) octahedral complexes [21-24].

Table.2. FT-IR, UV-vis and Electrochemical data of new Ru(Il) Schiff base complexes

mull'gi?rllllllllixes "H-NMR (ppw) HPC-NMR (ppi)
707 7(m, ar), 3.5(s, NH), 15.0(s, enclic-OH), 119-138 (aromatic ), 70.0 {enclic C-OH), 32.2 (CH), 20.4
HL! 2.3(s, CH), 1.2(s, CHa), 8.6(s, HC=M), 9.9(z, Ph- (CHz), 1592 (amlide C=I), 163.6 (phenalic HC=)
OH)
T.0-7.50m, ar), 3.5(s, NH), 15.1(s, enclic-OH), 120-138 (aromatic ), 70.2 {enclic C-OH), 54.8 (CH), 14.9
2 2.2(s, CH), 1.1(s, CHy). 0.9(s, CH;-C=b), 10.1(s, (CH;). 151.09 (amlide C=I), 16858 (phenelic C=M), 24.5
Ph-OH) {CHz)
7.07.8(m, ar), 3.5(s, NH), 15.3(s, enclic-OH), 112-129 (aromatic ), 65.8 (enclic C-OH), 56.3 (CH), 15.0
HI? 2.2(s, CHy, 1.2(s, CH;), 8.6(s, HC=I), 10.3(s, {(CH;), 150.08 (anilide C=1T), 165.68 (phenolic HC=H), 29 82
PL-OH), 2.0, OCH:) (OCH:)
T7.0-8.00m, ar), 2.5z, NH), 15 1(s, enclic-OH), 119-128 (aromatic ), 72.4 (enclic C-OH), 40.0 (CH), 20.2
HL! 2.2(s, CH), 0.9(s, CHj), 8.6(s, HC=), 9.5(s, Ph- (CHz), 1592 (anilide C=1), 164.6 (phenolic HC=H)
OH)
£.5-8.0(m, ar), 3.5z, WH), 2.7(s, CH), 1.6(s, 120-1328 (aromatic C), 71.8 (enolic C-0), 52.3 (CH), 21.4
[Eu(CONPPhsIL' ] CHz), 8.5(s, HC=L), (CH:z). 1523 (anilide C=HT), 164.3 (phenelic HC=RD, 1703
(C=0)
£.9-77m, ar), 3 1(s, WH), 2.1(s, CH), 1.2(s, 119-135 {aromatic C), 70.0 (enolic C-0), 50.2 (CH), 20.0
[Ru(CO)(PPhy L] CHz), 0.8(s, IN=C-CH;) (CH;), 158.4 (anlide C=M), 165 8(phenolic C=I), 26.2
(CH;), 171.2(C=C)
£.8-7.7(m, ar), 25(s, IWH), 2.2(s, CH), 1.2(s, 1232-123 (aromatic ©), 68.4 (enclic C-0), 45.0 (CH), 19.0
[Ru(CO)(PPhy L] CH:). 8.2(s, HC=M), 1.8(s, Ph-OCH;) (CHz), 1563 (anilide C=I), 162.2 (phenolic HC=M), 2005
(OCHs), 176.1 (C=0)
£.9-8.2(m, ar), 3.5(s, WH), 2.2(s, CH), 0.9(s, 109-139 {aromatic C), 76.2 (enolic C-0), 40.3 (CH), 20.4
[Ru(CO)(PPhs L] CH;). 8.5(s, HC=I), {CHz), 1571 {anilide C=I), 160.5 (phenolic HC=H), 170.4
(=0

'H, ®C and *'P NMR spectral analysis

The 'H NMR spectra of the free Schiff base ligands and the complexes (Table 3) were recorded in CDCl; solution. In the
Schiff base ligands, the aromatic protons appear as multiplet in the range 7.0-8.0 ppm. The NH, enolic OH, methine and
methyl protons of the acetanilide moiety appears as singlet in the range 3.5, 15.0-15.3, 2.2-2.3 and 0.9-1.2 ppm
respectively. The azomethine proton of the ligands H,L', H,L’ and H,L* appear as a singlet at 8.6 ppm. The -N=C-CHj;
protons of H,L* ligand appear as singlet at 0.9 ppm. In H,L’ ligand, the methoxy protons appear as singlet at 2.0 ppm. The
phenolic OH proton appears as singlet in the range 9.8-10.3 ppm.
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Table 3. 'H and "C — NMR spectral data of Ru(II) Schiff base complexes

) IR spectralcm™) *Electrochemical data (Ru” - Eub) (RuH—Rum)_
Ligands and Ay 01T
Complexes Vo=H Vh.o.0 VE=CH+ VE=H Y=g E ) | EpW) Ee(V) AEL (mV) E..(W)
H,L! 1664 1261 - - 299 268 3595
H,1” 1641 1243 - - 298,304 362,395 458
H,L: 1619 1255 - - 299 349
L' 1620 1245 - - 304,368,414,445.4580
[Ru(CO)(PPhILY] 1555 1315 1433 1540 254,301,366 405 -1.432 | 0404 | -0.918 1028 1.10
[Ru(CO)(PPhs)L] 1599 1301 1434 1251 258 -1.518 | -1414 | -1.466 104 082
[Ru(CO)(PPhs)L] 1603 1383 1474 1936 254,297 369,409,454 0427 | 0161 | 0294 266 0.9
[Ru(CO)(PPh,ILY] 1601 1358 1462 1538 258,294,3%92,394,448,7 -0.505 | -045% | -0.482 46 0.8z

*Supporting electrolyte: [NBus]C104 (0.1M); Scan rate, 0.1 mV™'; reference electrode, Ag-AgCl. AE, = By — Eye; Eip = 0.5 (Epa + Epeo),
Where E,. and E,. are the anodic and cathodic peak potentials in Volts, respectively.

For the ruthenium(Il) complexes, multiplets observed in the range 6.5-8.2 ppm have been assigned for the aromatic
protons of phenyl, naphthalene, triphenylphosphine, triphenylarsine and pyridine moieties [26]. In all the complexes, the
NH, methine and methyl protons of the acetanilide moiety appear as a singlet in the region 3.0-3.5, 1.2-2.7 and 0.8-1.6
ppm respectively. For the complexes of the corresponding H,L', H,L* and H,L* ligands, the azomethine proton appear as
singlet at 8.1-8.7 ppm. The azomethine methyl carbon of the phenolic moiety for the complex [Ru(CO)(PPh;)L?] appear
as singlet at 0.8 ppm. For the complex [Ru(CO)(PPh;)L’] the methoxy carbon appear as a singlet at 1.8 ppm.

The “C NMR spectra of the ligands and the complexes (Table 3) were recorded in CDCI; solution and revealed the
presence of expected number of signals corresponding to different types of carbon atoms present in the complexes. In the
free ligands, the aromatic carbons appear in the range 119-138 ppm. The enolic, methine and methyl carbons of the
acetanilide moiety appear at 65.8-72.4, 32.2-56.3 and 14.9-20.4 ppm respectively. The azomethine carbon of the
acetanilide moiety appears at 150.08-159.2 ppm. For all the ligands, the azomethine carbon of the phenolic moiety
appears at 163.6-168.6 ppm. The methyl and methoxy carbons of the phenolic moiety for the ligands H,L* and H,L’
appears at 24.5 ppm and 29.8 ppm respectively.

For the complexes, the aromatic carbons appear at 109-139 ppm. The enolic, methine and methyl carbons of the
acetanilide moiety appear at 68.4-76.2, 40.3-52.3 and 18.2-24.5 ppm respectively. The azomethine carbon of the
acetanilide moiety appears at 152.3-158.4 ppm. The azomethine carbon of the phenolic moiety appears in the range 160.5-
165.8 ppm. The methyl and methoxy carbon for the corresponding complexes of the ligands L? and L* appear at 26.2 and
20.5 ppm. For all the complexes, the free C=0 carbon appears in the range 170.3-176.1 ppm.

The *'P NMR spectra (Figure 1) were recorded for two complexes in order to confirm the presence of PPhs group. The
appearance of a singlet at 29.44 ppm for the complex [Ru(CO)(PPh;)L?] indicates the presence of one triphenylphosphine
group [26].
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100 50 0 50 100 150 200 ppm
Figure 1. *'P NMR spectra of the complex [Ru(CO)(PPh;)L?]
Mass spectral analysis

The high resolution mass spectra of [Ru(CO)(PPh;)L*]displayed molecular ion peak at m/z 810.8200. These molecular ion
peaks are consistent with the proposed molecular formula of the corresponding ruthenium(II) Schiff base complexes [27].

Powder XRD

The XRD pattern (Figure 2) of the complexes [Ru(CO)(PPh;)L'] and [Ru(CO)(PPh;)L?] were compared with the XRD of
the metal precursor [RuHCI(CO)(PPhs);] [28]. The peaks for these complexes have been moved towards the right from the
margin of the intensity that was obtained for the precursor. This confirms that the Schiff base ligands have been
coordinated with the metal atom. The ‘d’ values, 26 angles and (h k 1) values are listed in the Table 4. The complex
crystallizes in an orthorhombic type of lattice with dimensions as a = 1.104, b = 1.245 and ¢ =1.201 A. The similar (h k 1)
values of the complexes with the precursor indicate an octahedral geometry for the Ru(II) complexes.
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Figure 2. Powder XRD pattern of the complexes [Ru(CO)(PPh;)L'] and [Ru(CO)( PPh;)L’]
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Table 4. Powder X-ray diffraction data of the complexes [Ru (CO)(PPh;)L'] and [Ru(CO)

(PPh;)L*]
Complexes 20 Theoritical | Experimental ‘d’ (hkD
‘d’ value value

[Ru(CO)(PPh;)L'] 10.701 8.2587 8.2481 (110
14.732 6.0068 6.0070 (200)

[Ru(CO)(PPh;)L*] 10.873 8.1280 8.1220 (101
12.995 6.8057 6.8053 (111

16.040 5.5188 5.5180 (200)

21.506 4.1294 4.1300 (220)

Electrochemical studies

Electrochemical study were carried out for all the complexes in dichloromethane solution at a glassy carbon working
electrode and the potentials were expressed with reference to Ag-AgCl (Table 2). The reduction of each complex was
characterized by well defined waves with E¢ values observed in the range -0.482 to -1.466 mV (reduction). The complexes
[Ru(CO)(PPh;)L'], [Ru(CO)(PPh;)L*] and [Ru(CO)(PPh;)L’] showed reduction couples with peak to peak separation
values (AE,) ranging from 104-1028 mV revealing that this process is quasi-reversible in nature. This is attributed to slow
electron transfer and adsorption of the complexes onto the electrode surface [21]. For the remaining complexes, the peak
to peak separation value (AE,) fell in 46 mV suggesting a reversible one-electron transfer process. The oxidation couple
for the entire complex is irreversible. The reason for the irreversibility of these complexes may be due to oxidative
degradation or the short-lived oxidized state of the metal ion[29].

Microbial activity

The in vitro antimicrobial screenings of the free ligands, metal precursors and its ruthenium (II) complexes were tested for
their effect on certain human pathogenic bacteria and fungus (Table 5). The variation in the effectiveness of the different
compounds against different organisms depends on their impermeability of the microbial cells or on the difference in the
ribosome of the microbial cells [30]. All the complexes show better antibacterial and antifungal activity when compared
to the free ligands and metal precursors.

Table 5. Antibacterial and antifungal activities of Ru (II) complexes

Ligands, Digmeter of mhibition zone {mm)
Metal starting precursors Antibacterial activity { E. cali) Antifungal activity ( C. albicans)
and Conplexes 0.25% 0.5% 1.0% | 2.0% | 0.25% | 0.5% 1.0% | 2.0%
[RuHCI{CO)(PPhs)s] 8 8 8 9 5 5 6 [
[RUHCI(CO)(Py)(PPh,)] 7 8 9 9 5 7 7 7
[RuECI(CO)(AsPha)s] 5 6 6 G 1 4 5 3
L' 2 2 3 3 - . 1
HIL® 2 3 3 4 - - 1 3
KL’ - 3 3 3 - - . 2
HL® 1 2 2 3 - 1 2 2
[Ru(CO)(PPhy)L'] 14 14 1 15 8 9 0 9
[Ru(CO)(PPhs)L?] 12 13 15 15 12 12 13 13
[Ru(CO){ PP113)L3] 13 14 15 15 12 13 13 14
[Ru(CO)(FPhs)L'] 13 14 14 16 11 11 12 12
20 20 21 21 15 17 19 20
Standard Ciprafloxacin Co-trimazine
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The increase in the microbial activity of the metal complexes with increase in concentration is due to the effect of metal
atom on normal cell process. Such increased activity of the metal complexes can be explained on the basis of overtone’s
concept [31] and chelation theory [32,33]. According to overtone’s concept of cell permeability, the lipid membrane that
surrounds the cell favours the passage of only lipid soluble materials due to which liposolubility has an important factor
which controls the antimicrobial activity. On chelation, the polarity of the metal atom will be reduced to a greater extent
due to the overlap of the ligand orbital and partial sharing of positive charge of metal atom with donor groups. Further, it
increases the delocalization of & electrons over the whole chelate ring and enhances the liphophilicity which enhances the
penetration of the complexes. This increased liphophilicity enhances the penetration of the complexes into lipid
membrane and blocking the metal binding-sites on enzymes of microorganisms. These complexes may disturb the
respiration process of the cell and thus block the synthesis of proteins which restrict the further growth of the organism
[34]. The complexes [Ru(CO)(Py)L'] and [Ru(CO)(Py)L*] showed higher biological activity than other complexes.
Among them the complex [Ru(CO)(Py)L?] showed higher activity due to the presence of electron donating methyl group
in the phenyl substituent of the Schiff base ligands [35,36].

CONCLUSIONS

New diamagnetic ruthenium(Il) complexes of the type [Ru(CO)(PPhs)(L)] were synthesized and characterized by
elemental analysis, spectral (FT-IR, UV-VIS, 'H, “C, *'P-NMR and Mass) and cyclic voltammetric studies. Based on the
analytical and spectroscopic studies, an octahedral geometry has been tentatively proposed for all the ruthenium(II)
complexes (Scheme 3).

The biocidal efficiency of the complexes has also been evaluated and found that the Ru(II) Schiff base complexes show
better biological activity when compared with the Schiff base ligands and the metal precursors. The complex [Ru(CO)
(PPh;)L?]) showed higher biological efficiency when compared to the remaining complexes and it also reached the
effectiveness of the standards Ciprofloxacin and Co-trimazine.

NH PPh;, =X 3
/ N AN\ Y

S

Rl :H/CH3, R2:H/OCH3, R3:H/C4H4
Scheme 3. General structure of Ru(Il) Schiff base complexes

International Journal of Applied Biology and Pharmaceutical Technology Page:546
Available online at www.ijabpt.com


http://www.ijabpt.com/

Navendran Padma Priya |||'A‘B:P|’.|_T ISSN 0976-4550

REFERENCES

1.R. Karvembu, S. Hemalatha, R. Prabhakaran, K. Natarajan (2003) Inorg. Chem. Commun: Vol 6, 486.

2.T.Daniel Thangadurai, K. Natarajan (2002), Trans. Met. Chem: Vol 27, 485.

3.G.D. Frey, Z.R. Bell, J.C. Jeffery, M.D. Ward (2001) Polyhedron: Vol 20, 3231.

4.S.D.Sid, O.B. Baitich, J.P. Deloume (2001) J. Mol. Struct: Vol 569, 121.

5.R.D. Campo, J.J. Criado, E. Garcia, M.R. Hermosa, A.J. Sanchez, J.L. Manzano, E. Monte, E.R. Fernandez, F.Sanz (2002)

J. Inorg. Biochem: Vol 89, 74.

6.R.1. Kureshy, N.H. Khan, S.H.R. Abdi, S.T. Patel, P. Iyer (1999) J. Mol. Cat. A: Vol 150, 175.
7.P. Sengupta, S. Ghosh, T.C.W. Mak (2001) Polyhderon: Vol 20, 975.

8.Y. Aoyama, T. Fujisawa, H. Toi, H. Ogoshi (1986) J. Am. Chem. Soc: Vol 108, 943.

9.M. Shakir, M. Azam, Y. Azim, S. Parveen, A. U. Khan (2007) Polyhedron: Vol 26, 5513.

10.

11.

12.
13.
14.

15.
16.
17.
18.

19.
20.
21.
22.
23.

24.

25.
26.
27.

28.
29.
30.

31.
32.
33.
34,
35.
36.

N. Padma Priya, S. Arunachalam, A. Manimaran, D. Muthupriya, C. Jayabalakrishnan, (2009) Spectrochim. Acta Part
A: Vol 72, 670.

N. Ahmed, J. J. Levision, S. D. Robinson, M. F. Uttley (1974) Inorg. Synth: Vol 15, 48.

S. Kannan, M. Sivagamasundari, R. Ramesh, Y. Liu (2008) J. Organomet. Chem:Vol 693, 2251.

K. P. Balasubramanian, R. Karvembu, V. Chinnusamy, K. Natarajan (2005) Ind. J. Chem: Vol 44A, 2450.

K. P. Balasubramanian, R. Karvembu, R. Prabhakaran, V. Chinnusamy, K. Natarajan (2007) Spectrochim. Acta part A:
Vol 68, 50.

G. Gupta, R. Sharon, R. K. Kapoor (1978) Trans. Met. Chem: Vol 3, 282.

R. Karvembu, K. Natarajan (2002) Polyhedron: Vol 21, 1721.

B. Khera, A. K. Sharma, N. K. Kaushik (1983) Polyhedron: Vol 2, 1177.

R. Prabhakaran, V. Krishnan, K. Pasumpon, D. Sukanya, E. Wendel, C. Jayabalakrishnan, H. Bertagnolli, K. Natarajan
(2006) Appl. Organomet. Chem: Vol 20, 203.

R. Karvembu, K. Natarajan (2002) Polyhedron: Vol 21, 219.

R. C. Maurya, P. Patel, S. Rajput (2003) Synth. React. Inorg. Met. Org. Chem: Vol 23, 817.

K. N. Kumar, R. Ramesh (2004) Spectrochim. Acta Part A: Vol 60, 2913.

M. S. El Shahawi, A. F. Shoair (2004) Spectrochim. Acta part A: Vol 60, 121.

R. Ramesh, M. Sivagamasundari (2003) Synth. React. Inorg. Met. Org. Chem: Vol 33, 899.

B. P. Lever (1984), Inorganic Electronic Spectroscopy, Second ed., Elsiever, New York.

K. Chichak, U. Jacquenard, N. R. Branda (2002) Eur. J. Inorg. Chem: Vol 2002, 357.

N. Dharmaraj, P. Vishwanathamurthi, P. K. Suganthy, K. Natarajan (1998) Trans. Met. Chem: Vol 22, 129.

M. Muthukumar, S. Sivakumar, P. Viswanathamurthi, R. Karvembu, R. Prabhakaran, K. Natarajan (2010) J. Coord.
Chem: Vol 63, 296.

T. Joseph, S. S. Deshpande, S. B. Halligudi, A. Vinu, S. Ernst, M. Hartmann (2003) J. Mol. Cat A: Vol 206, 13.

R. Ramesh, S. Maheswaran (2003) J. Inorg. Biochem: Vol 96, 457.

R. Prabhakaran, A. Geetha, M. Thilagavathi, R. Karvembu, V. Krishna, H. Bertagnolli, K. Natarajan (2004) J. Inorg.
Biochem: Vol 98, 2131.

Y. Anjuneyula, R. P. Rao (1986) Synth. React. Inorg. Met. Org. Chem: Vol 26, 257.

L. Mishra, V. K. Singh (1993) Ind. J. Chem: Vol 32A, 446.

R. Malhotra, S. Kumar, K. S. Dhindsa (1993) Ind. J. Chem: Vol 32A, 457.

N. Dharmaraj, P. Vishwanathamurthi, K. Natarajan (2001) Trans. Met. Chem. Vol 26, 105.

T. D. Thangadurai, K. Natarajan (2001) Trans. Met. Chem: Vol, 26, 500.

T. D. Thangadurai, D. Anitha, K. Natarajan (2002) Synth. React. Inorg. Met. Org. Nano. Met. Chem: Vol 32, 1329.

International Journal of Applied Biology and Pharmaceutical Technology Page: 547

Available online at www.ijabpt.com



http://www.ijabpt.com/

