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ABSTRACT

In search of some novel antibacterial agents, sgithof 2-cyano-N'-(1-(4-hydroxy-6-methyl-2-oxo{2ytan-3-
yl)ethylidene)acetohydrazide Schiff's base andfiitst transition metal complexes has been reportedier
microwave assisted conditions. The structure ofttedl synthesized compounds were established obathes of
various spectroscopic techniques. Ligand and ittahmmplexes were screened for antibacterial dgtisgainst
two gram (+) and two gram (-) bacterial strains. tdkcomplexes were found to possess better anghatt

potential as compared to ligand. Cu(ll) Complexespldyed promising in vitro antibacterial activifeagainst the
tested strains of bacteria.

Key words: Microwave assisted synthesis, green approachyddeacetic acid, Schiff's base, metal complexes,
antibacterial activity

INTRODUCTION

It has been stems from observations that Schiffiseb are one of the most widely used chelatingdigian
coordination chemistry [1, 2Presence of nitrogen atom of azomethine moietydhifs bases make them of
special interest because it can easily chelatds wvatious metal ions by offering its lone pair ¢éarons to the
empty d-orbital of metal ions [3]. Schiff's base and thé&iansition metal complexes have wide application i
biology [4, 5], medicine, pharmaceutical [6] andcitalysis [7-10]. Dehydroacetic acid (DHA) and derivatives
are known to possess fungicidal and bactericidavities, hence large number of compounds base®ldA has
been synthesized and were evaluated for biologici@lities [11-14].

Since last few decades chemists were highly intedet® do intensive research in the field of grelemistry [15-
17]. There main aim is to use non conventionar@@ghes of synthesis because, of less or no salegoirements,
easy isolation, eco-friendly nature, less reactiore with good yield and purity of target moleculésnong them
the area of microwave assisted synthesis is ofigpieterest due to simple operational procedugssér reaction
time and easy workup [18-20]. In view of above nmmd facts, in present investigation we planneexglore the
new and efficient methodology for synthesis of bide&e compound by non conventional microwave iratidn

technique. The present research work describesytfitbesis, spectral and antibacterial studies ofao-N'-(1-(4-
hydroxy-6-methyl-2-oxo-2H-pyran-3-yl)ethylidene)émleydrazide Schiff’'s base and its complexes with(Iu
Ni(Il), Co(ll), Mn(ll) and zZn(ll). The complexes ka been characterized on the basis of spectrosteginiques

330
www.scholarsresearchlibrary.com



Gupta A. K. et al Der Pharma Chemica, 2014, 6 (2):330-334

such as elemental analysis, conductaftdeand**C NMR, FTIR spectroscopy and Mass spectrometrytheu all
the synthesized compounds were evaluatehfeitro antibacterial activities.

MATERIALS AND METHODS

Dehydroacetic acid was purchased from Merck and asesuch. All other chemicals including solvenésenof LR
grade and used as supplied. Microwave assistedhesist were carried out in open glass vessel on difienb
microwave oven model 2001 ETB with rotating trag anpower source 230 V, at output energy of 800/ 2460
MHz frequency. A thermocouple device was used tamitoo the temperature inside the vessel of the omiave.
The microwave reactions were performed using orgpéfing to control the temperaturéd and**C NMR spectra

of the ligand and complexes were recorded on Brsgkectrophotometer at 400 MHz and 100 MHz instrumen
respectively using TMS as internal reference stahda DMSOd;. The electronic spectra were recorded on
Shimadzu UV 1800 instrument in DMS@3-as a solvent. Mass spectra were recorded on Agildass
Spectrometer. IR spectra were recorded on ShimiiAdfinity in the range 4000 to 400 chusing KBr pellet.

Synthesis of Ligand

Ligand was prepared by treating cyanoacetic hydea£0.01 mol) in 15 ml ethanol with 10 ml (70%) equs
ethanolic solution of DHA (0.01 mol) under microveairradiation for 4 min. The colorless crystallipeoduct
obtained was filtered and washed twice with aquexihanolic solution finally it was dried in hot aven at 60-
65°C for 4 h. Percentage yield 80%, M.p 185-187

o o HsC |o o) LC”'N
n o) ) HoC | MW 3 min _ /N‘N o
H,N C=N 07 0" NcH, Ethanol OH CH,
2-Cyanoacetohydrazide DHA 1
M(OAC), | Methanol

1-1.3 min.| MW

‘ CH
HC  N=X CHy 3 CHy
Where M = Zn(ll) Co(ll Where M = Cu(ll)
o (1) Colih Ni(l1), Mn(11)
N
7-10 5 6 0.4

Scheme 1. Synthesis of ligand and its metal compéex

Synthesis of Metal Complexes

Metal complexes of Co(ll), Cu(ll), Ni(ll), Mn(Iland Zn(Il) were prepared by the treatment of 15methanolic
solution of the ligand with their metal acetatedifferent molar ratios (0.5 and 1.0 mmol) in 15 méthanolic
solution under microwave for 2-4 min. The complefesned were filtered, washed with excess of methan
followed by petroleum ether to remove any tracesro€acted metal salts and dried in hot air ovefDatC for 6 h.
Metal complexes thus obtaine?+10) were found to be non hygroscopic and stable@nrtemperature.
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RESULTS AND DISCUSSION

In continuous interest of our group in the develepirof effective, efficient and greener approadfesynthesis of
bioactive compounds [21, 22], in present investigaive report the microwave assisted synthesisoofesfirst
transition series metal complexes based on 2-ché(t-(4-hydroxy-6-methyl-2-oxo-2H-pyran-3-yl)etligéne)
acetohydrazide Schiff's base. All these compoundgehbeen synthesized by conventional method an& wer
screened for DNA photocleavage activity in our jpves research work [24].We were much Inspired frgood
level of nuclease activity of the complexes. Swés planned to synthesize these metal complexes giganon
conventional approadte. microwave assisted synthesis. Ligand and its nostalplexes were characterized on the
basis of various spectroscopic techniques and s@eened for antibacterial properties!thNMR a broad signal
at 16.12 ppm (singlet,1H) due to enolic protonighhd was disappeared in case of Cu(ll) metal cermplt was
intact in proton NMR of LZn and #Zn suggesting deprotonation in first case and dioation without
deprotonation of enolic proton in later case. IRdm showed shift in azomethine as well as carbsingtching
frequency suggested the involvement of these groupsordination with metal ions. Further, presentévo new
non ligand bands in the IR spectra of metal congseat 400 ciand 600 critwere assigned due t.o andvy.y
stretching frequencies, respectively; suggestetirttegal ion is coordinated with oxygen and nitrogéom of the
ligand. The electronic spectra of the ligand iff M DMSO solution displayed two signals centere@48 nm f-

n*) and 321 nm (ne* of carbonyl/azomethine moiety), respectively [2B]ass of all the synthesized compounds
were confirmed on the basis of mass spectrometiighware in full agreement with the proposed strieguof
compoundsTable 1)

Table 1. Physio-chemical data of Schiff's base arit metal complexes

Found(Calculated) %

Entry Color Chemical Formula C H N i M.P. (C)
53.01 | 4.45 | 16.86
1 Colorless @H11N30, (52.98) | (4.47) | (16.85) 185-187
42.11 3.53 11.33 17.14
2 Green (GaH13N3506)Cu 4212)| 3550)| (11.32) | (17.12) 293

(42.65) | (3.57) | (11.46) | (16.03)
43.11 3.62 11.60 15.17
4 Yellow (Ci3H13N306)Mn (43.13) | (3.62) | (11.59) | (15.15) 307

42.64 | 3.58 11.47 | 16.09

5 Red (GeHisNsO)Co | 45'6r) | (3557) | (11.49) | (16.06)| 283
6 Colorless (@H13N30g)Zn (ﬁgg (ggi (ﬂgg (ggi 263
! Blue (GaHaNsOg)Ni (jg'.gi) (gigg) (ﬁ:g% (igiég) 291
8 Red (GaHaoNsOs)oCo (3;'.&532) (2223) (igig) (ig:gé) 294
o | oreen | (Gtoeomcu | 4719 | 360 | 1501 | 1135 | e

(47.20) | (3.59) | (15.03) | (11.33)

47.03 3.59 14.96 11.64
10 Colorless (@&H20N60s)2Zn (47.03 | (3.60 | (14.99 | (11.62 274

Table 2. The yields mentioned in parentheses are@rding to conventional method

Entry | Compounds Rea(igic:]n)tlme % Yield
1 Ligand 3.0 80(73)
2 Cu(1:1) 1.3 73(67)
3 Ni(1:1) 1.3 61(58)
4 Mn(1:1) 1.7 73(71)
5 Co(1:1) 1.8 66(62)
6 Zn(1:1) 1.1 76(73)
7 Co(1:2) 15 65(58)
8 Ni(1:2) 1.5 66(61)
9 Cu(1:2) 1.2 76(74)
10 Zn(1:2) 1.3 73(71)
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Antibacterial Study

All the synthesized compounds were screened far in vitro antibacterial activity against two Gri-positive B.
subtillis (2063), S. aureus(5021) and two Gram-negative bacteriB. [syringae(5102), P. aeruginosa(5029)]
(Table 3). The antibacterial activity of these compouncere compared witl©Oxacillin as a standard drug. It has
beenfound that metal complexes have good antibactegabity than a free ligand under identical expesntal
conditions for one kind dfacterial strai (Table J). It was evident from the data thatvitro antibacterial activity is
significantly increased on coordinat. Moreover, coordination reduces the polafig¢, 25] of the metal ion
mainly because of the partial sharing of its pesittharge with the donor grot [26, 27] within the chelate ring
system formedThis process, in turn, leads to increase in thepliilic character of metal chelate so as to ma
more permeable through the lipid layer of micromigm [28, 29]thus destroying them more aggressivOnce the
compound enters into the miciabcell, it restricts the growth of microorganidoy binding at the active site
enzymes which involves in various essential biodbehprocesses including cell respiration and pnsteynthesi:
of the cell. The mode of action of complexes invol the formation of hydrogen bondi with imino group by the
active sites leading to interference with the egll synthesi [30]. The hydrogen bond formation damages
cytoplasmic membrane and the cell permeability mlagp be altered leading to cell death. antibacterial activity
of the ligand and its complexes w found to be in the order CNRCu > CNDL,Zn > CNDLCu > CNDLZn >
CNDLMn > CNDL;Ni > CNDL,Ca > CNDLNi > CNDLCo > CNDLH. The higher activity of Cu(ll) complexe
can be explained as, on chelation the polarity wliCion is found to be reduced to a greater eixtkre to overla
of the ligand orbital and partiaharing of the positive charge of the copper iotihwbnor groups. Therefore, Cu(
ions are easily adsorbed on the surface of thea@dllof microorganism [31, 32]. The adsorbed Cu(ll) ions distu
the respiratory process of the cells, and blocksynthesis of proteins. This, in turn, restrictsttier growth of the
organismsHowever, all these compounds represent promising Ieads for combating the emerging pathog
Efforts will be made to test these compounds againgy resistant pathogeand their evaluation in human syst
for their toxicity.

Table 3. Antibacterial activity of Schiff's base anl its metal complexe

Zone of Inhibition in (mm)?
Entry B. subtillis | B.syringae | P.aeruginosa | S.aureus
(2063) (5102) (5029) (5021)
CNDLH, 10 10 10 10
CNDLCao 11 13 10 10
CNDL,Co 14 15 16 16
CNDLNiI 12 10 13 13
CNDL,Ni 14 12 11 11
CNDLCu 23 19 20 25
CNDL,Cu 38 20 24 23
CNDLMn 12 11 12 11
CNDLZn 16 19 21 24
CNDL,Zn 27 21 20 27
Oxacillin 38 37 32 33
40 +
35 1 H Zone of inhibition B. subtillis
30 - (2063)
25 1 B Zone of inhibition B. syringae
20 - (5102)
15 A Zone of inhibition P.
10 - aerurginosa (5029)
5 1 B Zone of inhibition S. aureus
0 - (5021)
1 2 3 4 5 6 7 8 9 10 11

Figure 1.Graphical presentation of antibacterial activity of synthesized compounc
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CONCLUSION

In present investigation we reported a non coneeati microwave assisted synthesis of some hydragohéf’'s
base metal complexeb vitro antibacterial activity of metal complexes and tigavere studied and it has been
observed that metal complexes were found to dishiglyer antibacterial activity than free ligand enddentical
experimental condition. Some structural modificatio ligand can tune the antibacterial activity anay serve as a
model compound for the development of some efficatibacterial drugs in future.
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