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ABSTRACT

A new Mannich base, N-(piperidino-1-yl-5-bromophenyl) benzamide, formed by the condensation of Piperadine,
benzamide and 5-bromophenyl benzaldehyde and its Ti(I11) V(I11),VO(1V), Ru(ll), Ru(lll), MoO(V), MoOx(VI),
UO,(VI), Co(lll), and Mn(I11) complexes have been Synthesized. Their probable structures have been proposed on
the basis of their microanalytical, IR, UV-vis. 'H NMR spectral data. All the complexes exhibit octahedral geometry.
The biological activities of the ligand and its metal chelates against the bacteria E.coli, Staphyl ococcus aureus,
Klebsiella pneumonia, Salmonella typhi, Pseudomonas aeruginosa and Shigella flexnri are also being reported.

Key words: N-(piperidino-1-yl-5-bromophenyl) benzamide, Rigdine, Benzamide, 5-bromophenyl benzaldehyde
and their Antimicrobial and Antifungal activity.

INTRODUCTION

The Mannich reaction is an organic reaction whigchsists of an amino alkylation of an acidic propbdaced next to
a carbonyl functional group with formaldehyde amdnzonia or any primary or secondary amine. The Mzmni
reaction is also considered a condensation readti@mnich reaction is a three-component condensagaction
consisting of active hydrogen containing compoundnaldehyde and a secondary amine. Keeping thess in
view, an attempt has been made to synthesize aardatbrized the complexes of metals a new ManniadeBN-
(piperidino-1-yl-5-bromophenyl) benzamide whichcatontains amide moiety. The synthesis of N-(pigtied-1-yl-
5-bromophenyl) benzamide and its complexation attarestics with Ti(lll), V(lll), VO(IV), Ru(ll), Ru(lll),
MoO(V), MoO2(VI), UO2(VI), Co(lll), and Mn(lll) sak. The Mannich reaction is also used in the syishef
medicinal compounds e.g. rolitetracycline (Manriese of tetracycline), fluoxetine (antidepressardmadol, and
tolmetin (anti-inflammatory drug).

EXPERIMENTAL SECTION

All the chemicals and reagents used were of ARegadequivalent purity, Spectroscopic grade soklvardre used
for spectral analysis. The carbon, hydrogen, ardogeén were analysed at CDRI, Lucknow. Condlifgti
measurements were carried out with Philips conditgtBridge Model PR 9500 at room temperature afd ¢
dilution. Magnetic susceptibility was determined®guy’s balance. Copper sulphate was used as libeard.

The IR spectra were recorded in KBr pellets usifgekin-Elmer 783 spectrophotometer. The UV-viscctjgeof the

complexes were recorded On a Shimadzu UV-1601 symuitometer. Ti (Ill)was prepared by the standard
procedure while the other metal salts were usqa@zired.
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ANTIMICROBIAL ACTIVITY

The in vitro biological screening effects of theéstigated compounds were tested against the gcteraureus, S.
typhi, K. pneumoniae, S. flexneri, P. aeruginosacdi by the well diffusion method using agar mert as the
medium. The test solutions were prepared by digsplthe compounds in DMSO. In a typical procedarayell
was made on the agar medium inoculated with migamisms. The well was filled with the test solutiosing
micropipette and the plate was incubated 4C3¥6r 25 h., during this period, the test solutieas diffused and the
growth of the inoculated micro organisms was a#éfdciThe inhibition zone developed on the plate maasured.
Here ampicillin was used as the control.

SYNTHESIS OF MANNICH BASE

Benzamide (1.21 g, 10 mmol) in 20 ml of ethanol wased with piperadine (0.9 ml, 10 mmol) with sitig to get
a clear solution under ice cold condition. To thatents, 5-bromophenyl benzaldehyde (1 ml, 10 mmval added
dropwise using dropper with stirring for 15-20 niihe reaction mixture was then kept at room tempegafor 5
days. The colourless solid obtained was filtered @trystallized from ethanol.The melting pointMénnich base
was recorded, it was subjected to elemental armlysd IR spectra was recorded.The preparationedighnd may
be represented as:

0]

H
< :\/ | HO Il
N-H + H,N—C—©+ 0 =C—© — N —CH—NH—C
Br

0
piperidine benzamide 5-bromophenyl
Br

N-(piperidine-5 bromophenyl) benzamide

METAL COMPLEXES

Coordination chemistry is the study of compoundsnfed between metal ions and other neutral or nejgti
charged molecules such as [Co(H,CH,NH,),CINH3]**Cl,?. In this formulation,
[Co(NH,CH,CH,NH,),CINHz]** is known as a metal complex. Metal complexes #se aalled coordination
compounds. The bonded molecules are called lighigands are classified in many ways; their charge,
size(bulk),the identity of the coordinating atonddahe number of electrons donated to the metal.

RESULTS AND DISCUSSION

The analytical data of the synthesized complexesvisn in table. The molar conductance values detexd at 16
M dilution and 28C in both DMF and DMSO suggested 1:1 electrolytitune for Ti(lll), V(III), Ru(lll), MoO(V),
Co(lll), and Mn(lll)complexes where as VO(IV),RuMoO,(VI) and UG,(VI) complexes were non electrolytic in
nature.

The IR spectrum of the ligand exhibits a numbemufortant bands at 3247, 1673, 1150 and 569assignable
UnHy, amideuc=g) Uc_n-c) Of piperidine and)c_g, respectively. Theyy appeared unchanged whereas ugeo, of
amide and (C-N-C) of piperidine moiety displayedstantial negative shifts with fairly low intensity the
complex, indicating coordination through the oxygdgramide moiety and nitrogen of piperidine entitgsent in
the Mannich base. The electronic spectrum of thaptex exhibits a single broad band at 19570aassignable to
2ng > 2Eg transition, characteristic of octahedral geometiye magnetic moment of the complex is 1.71 B.M.,
which indicated the paramagnetic nature of the derand { oxidation state of the metal in this complex.
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Ti «— OH, cr

The comparison of IR spectra of the ligand witht thfathe V (111) complex suggested monobasic bidéminature
for the ligand. The changes in IR frequencies ammexion indicated coordination through oxygen atwinamide
C=0 and nitrogen atom of piperidine. The other lsampbeared unchanged on complexation. The valomeaghetic
moment calculated from observed value of magneceptibility is 2.94B.M. Which is expected fdrsystem like
V*3. The electronic spectrum of the complex exhibasdat 16200 cm with a shoulder at 21500¢m The low
energy band is assigned 10,y — °E,y and the high energy band 8, — °E,, (P) respectively. These are
characteristic of octahedral V (lll) complexes.

The electronic spectrum of the complex displaysdisaat 11450, 15940 and 21050¢mvhich may be assigned to
B, - E, ’B, - B, and?B, - A, transitions respectively, characteristic of octitak geometry.The only IR
spectral bands of the ligand going alterations @mpuiexion are due toc-o of amide and)c_n_c)of piperidine. All
other bands remain unaffected. The presence ohtweligand far IR bands at 525chand 430crt assignable to
Um-o anduy,_y respectively further supported these coordinatitessThe spin value of magnetic moment came out
to be 1.76 B.M., which is close to the calculatalue of 1.73B.M. for one impaired electrof) e VO4(IV).
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The ground state of Ru (ll) in an octohedral envinent islAlg and only two spin allowed transitiorisé;lg - lTlg
andlAlgJ - 1ng are expected. The electronic spectrum of the ptesanplex shows three bands arising frﬁmg

= 1T1g, 1A1g - 1ng and ligand 1t — d ) transitions respectively. The IR spectrum ofligand exhibits a number
of important bands. Most of these bands appearaliewad in the IR spectrum of the complex exceetttto bands
due touc-o (amide) andyc_n_c) piperidine, which undergo negative shifts on carjan. These coordination sites
were further supported by the appearance of two bamds in the far IR region of the complex at 505camd
410cm*assignable toy_o anduy_y respectively.

The study of magnetic properties suggested diantignature of the complex and the presence of +dabon
state of ruthenium in this complex.
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The comparison of both IR and NMR speg{ra of tgarid with its Ru (lll) complex indicated monobabidentate
nature of the complex. The IR frequencies due t@amwc-c and piperidine (C—N-C) undergo substantial negativ
shift on complexation. This is further supportedthg presence of non-ligand bands in complex at®25and
430cm* due touy_o and vy respectively. The NMR spectra shows that the doatibn is occurring via
dissociation of —OH proton of the enolic form oétlhgand and piperidine nitrogen atom. The eleatrspectrum of
ruthenium complex displays bands at 13650, 17688600 crit which may be assigned 0, “T1g *Tog— “Togand
2ng—> ZAzg, 2Tlgtransitions respectively. These are charactenétiactahedral Ru (lll) complexes. The spin valdieha
magnetic moment of the complex is 1.98 B.M. whiglexpected for Ru (lll) and shows paramagneticasttar and

+3 oxidation state of ruthenium in the complex.
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The value of magnetic moment is 1.89 B.M. for thenplex, which is expected for dystem like MO (V). The
electronic spectrum of the complex shows three rtism bands at 13610, 19850 and 26350cassignable to
B, °E, ’B,- B, and’B,- 2A, transitions respectively. The complex may be atersid as octohedral with a
strong tetragonal distortion resulting from oM bond. These sites are further supported bydimeligand bands

in the complex due toy_o anduy_n. The value of magnetic moment is 1.89 B.M. for twanplex, which is
expected for Usystem like MO (V) - Br

—_+

cr

The electronic spectrum of the MO (VI) complex sBoabsorption bands of considerable high intengity5800
and 30000 cnt. These bands may be assigned to ligand to mesagetransfer transition possibly superimposed
upon other intra ligand transitions. It seems raabte to assume that characteristic molybdeny! lokras not occur

in this region. The comparison of IR spectra of ltgand with its corresponding 0, (VI) complex indicated that
the bands duec-o of amide group and_n_c)of piperidine get shifted in the complex. The stufymagnetic
properties suggested diamagnetic nature for thtalrobelate as expected for’4mbnfiguration.
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The electronic spectrum of the complex exhibitsdsaat 22000, 25500 and 37250¢monsistent with the vibronic
structure of the triatomic UQentity. These altered bands are du@da, of amide moiety anac_n_c) entity of
piperidine, suggesting bidentatenature of the ligafhese are further confirmed by two non-liganddsain the
complex due twy_o anduy_y. The IR spectrum of the complex also shows nevd r®30crt corresponding to
symmetrical stretching, confirming the linear natof the UQ group.

The study of magnetic properties suggested dianignature for the adduct as expected for low sfiCo (111)
complexes. The IR spectrum of the complex showsdmedium band at 3510chwhich is assignable to OH
stretching vibrations due to the presence of watkat these are coordinated in nature is suggdstedo other
non-ligand bands at 830 and 720¢mssignable to wagging and rocking modes.
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The spin only value of magnetic moment of the cawrps 4.79 B.M. This value is nhormal as expectachfgh spin
d* system of Mn (lll) ion. The electronic spectrum thie complex shows band at 13840, 19450 & 2490bcm
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assigned t0Big— °Asg “Big— “Byg and®Biq— °Ey, modes of transitions respectively. The spectritepa suggests
an appreciable splitting 5’Eg ground state of Mn (Ill) and suggests octahedealngetry for the comple%®. The
comparison of IR spectra of the ligand and the dempevealed that the ligand band duatp remains unaffected
in the complex. The band due to amideo and vc_nc) of piperidine are shifted to lower frequencies.isTh
suggested coordination of the ligand with the mitalthrough oxygen atom of amide C=0 and nitrogeam of
piperidine entity. These coordination sites aréhierr supported by non-ligand bands in the comptéd@acm® and
415cm*assignable toy_o anduy_y respectively.
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N / \n'
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Analytical data of the complexes

X

Compound/Complex Colour M C H N c \l\//lvct>l cmz an:)?l Uett (B.M.)
[(C1gH200N;Br),Ti.2H,O]Cl Yellow 6.11 58.2: 5.6z 7.1t 4.5: 783.2¢ 1:1 1.71
[(C1gH200N;Br),V.2H,0]ClI Yellow 6.48 57.99 560 7.12 451 786.34 1:1 94.
[(C1gH200ON;Br),VO.H,0] Light yellow 6.80 60.89 561 7.48 - 748.84  Ndeetrolyte 1.76
[(C1gH200N;2Br)2Ru.2F,0] Greer 12.6Z2 56.9° 5.4¢ 6.9¢ - 800.97 Non-electrolyte Diamagneti
[(C1gH200N;Br).Ru.2HO]JCI  Green 12.08 5451 526 6.69 4.24 836.47 11 98 1.
[(C1gH200N:Br).M0o0O.H,O]CI  Light yellow 1157 5498 5.06 6.75 4.28 829.34 11 1.89
[(C1gH200N;Br),M00;] Light yellow 12.12 57.5¢ 5.0t 7.07 - 791.8¢ Non-electrolyte Diamagneti
[(C1gH200N2Br).UO,] White 2549 48.83 4.28 6.00 - 933.93 Non-elegteol Diamagnetic
[(C1sH200N;Br),Co.2H0]CI Pinkish yellow  7.42 57.41 554 7.05 447 7%4.3 1:1 Diamagnetic
[(C1gH200ON;Br),Mn.2H,0]ClI  Brown 695 57.70 557 7.09 449 790.34 11 94.7

Antimicrobial and Antifungal Activity

The invitro biological screening effects of the investeghtompounds were tested against the bacteriay&is S.
typhi, K. pneumoniae, S. flexneri, P. aeruginosacdi by the well diffusion method using agar mert as the
medium. A comparative study of the ligand and itenplexes indicates that the metal chelates exhilgiher
activity than the free ligand and the control (aciiln).The order of activity towards Shigella flesri and
Staphylococcus aureus is Mn>Co>Mo>Ru>V>Ti; Psedasoaeruginosa is Co>Mn>Mo>Ru>V>Ti; Klebsiella
pneumoniae and Salmonella typhi is Co>Mn>Mo>Ru>\/>Hscherichia coli is Co>Mo>Mn>Ru>V>Ti.
Antimicrobial drugs either kill microbes (microbdzl or prevent the growth of microbes (microbistati
Disinfectants are anti-microbial substances usedshamliving objects. An antifungal drug is medicetiused to
treat fungal infections such as athlete’s footgworm, candidiasis (thrush), serious systemic iides such as
crytococcal meningitis and others. Antifungal wdmk exploiting differences between mammalian andy&lircells
to kill off the fungal organism without dangerouffeets on the host. A wide range of chemical antlnzd
compounds are used as antimicrobials. Organic acilsvidely used as antimicrobials in food produetg. lactic
acid,citric acid and their salts.

Antibacterial Activity of the ligands and their complexes

Compound S.flexneri | S.typhi | P.aeruginosa | S.aureus | E.coli | K. pneumoniae

MBB 9 8 5 7 8 7

Mn (1) Complex 20 17 15 16 17 16
Co (lll) Complex 13 12 15 10 12 14
Mo (II1) Complex 18 25 14 16 19 22
Ru () Complex 15 17 16 15 18 20
V (Ill) Complex 15 14 15 15 17 18
Ti (11) Complex 14 16 14 12 17 12
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