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ABSTRACT

The reaction between 1-(1H-benzo[ d] imidazol-1-yl)-2-chloroethanone with aniline gives 2-(4-aminophenyl)-1-(1H-
benzo[ d] imidazol-1-yl)ethanone(BI), The diazotion of 2-(4-aminophenyl)-1-(1H-benzo[ d]imidazol-1-
y)ethanone(Bl) couple with salicylic acid,they afford the ligand compound and named as 5-((4-(2-(1H-
benzo[ d] imidazol-1-yl)-2-oxoethyl)phenyl)diazenyl)-2-hydroxybenzoic  acid(BIASA). The transition metal
complexes of Cu**, Co?* \Ni%*, Mn* and Zn®* of BIASA have been prepared and characterized by elemental
analyses, spectral studies, magnetic moment determination, molar conductivity measurement and microbicidal
activity.

Keywords: Benzimidazole, salicylic acid, metal chelates, §@écstudies, magnetic moment, antibacterial and
antifungal activity.

INTRODUCTION

Benzimidazoles belonging to the fused heterocysystem prepared from amino acids are associatéddiierse
pharmaceutical activities such as antibacterialjhkecticidal[2], fungicidal[3], antimicrobial[4]asvitronectial
receptes, antagonist[5], anthelmintic[ 6-8], anflamonatary[9], etc. Recently the benzimidazoleivdg¢ive has
been reported with remarkable antimicrobial aci[ti®]. The compound having bezimidazole —pheny tidce
chloride-salicylic acid moieties has not been réggmhsalicylic acid is well known precursor for udedrugs.Hence
it was thaught interesting to prepare the ligandrttabezimidazole—acetyl chloride-salicylic acidigtees. Thus the
present communication comprises the studies onimméezole-salicylic acid combined molecule and rtstal
chelates. The research work is illustrated in sekém

EXPERIMENTAL SECTION

Materials

Benzimidazole was prepared by method reporteddraliure [11]. Salicylic acid was obtained fromadbdealer. All
other chemicals used were of analytical pure grade.

Synthesis of 5-((4-(2-(1H-benzo[d]imidazol-1-yl)-&xoethyl)phenyl)diazenyl)-2-hydroxy = benzoic acid
(BIASA): The 5-((4-(2-(1H-benzo[d]imidazol-1-yl)-2-oxoethghenyl) diazenyl) -2-hydroxybenzoic acid(BIASA)
was prepared as follows:

A mixture of 1-(1H-benzo[d]imidazol-1-yl)-2-chlordenone (0.02 mole) and aniline (0.02 mole) in etth&70 ml)
was heated under reflux for 3.5hrs. Subsequentignett was distilled off and the lump mass obtain¢dvas
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triturated with petroleum ether (40-60° C). Theidalesignated as PEMS was isolated and dried invatd was
76%. It's m.p. was 173-75°C (uncorrected).

N>
N—COCH,CI
1-(1H -benzo[d]imidazol-1-yl)-2-chloroethanone

Aniline/Ethanol
refulx 3.5 hrs

N
> H,
N—c—cC NH,

2-(4-aminophenyl)-1-(1H-benzo[d]imidazol-1-yl)ethanone(BI)

1.NaNO,/HClI
2.Salicylic acid/NaOH

5-((4-(2-(1 H-benzo[d]imidazol-1-yl)-2-oxoethyl)phenyl)diazenyl)-2-hydroxybenzoic acid
(BIASA)

Metal Salts
N
N> Ho
—c-C N=——N OH_ /
I}
(0] [~ Mt
/
coo— | AN
BIASA Metal Chelates 2
Where Mt: Cu?",Co?* Ni?" Mn2*,Zn2*
L Scheme-1 )

A solution of sodium nitrite (0.01) is added dropwito a stirred and cold solution of 2-(4-aminopt)eh-(1H-
benzo[d]imidazol-1-yl)ethanone(BI) (0.01mole) inméxture of con.HCI and water. The reaction mixtigéept in
ice-bath. These diazonium salts poured with stiriimo a cold solution of salicylic acid (0.01mol&) sodium
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hydroxide solution. The reaction mixture was kepicie-bath for 30minutes. The separated produckroan as 5-
((4-(2-(1H-benzol[d]imidazol-1-yl)-2-oxoethyl)phenglazenyl)-2-hydroxybenzoic acid (BIASA) filterd,sla and
crystallized from ethanol. Yield was 70%. It's mymas 171-73°C (uncorrected).

Elemental Analysis: C,H160sN4(400)

C% H% N%
Calculated:  66.00 4.03 13.99
Found : 659 4.0 13.9
Acid Value Theoretical: 194.5 mg KOH/1g. Sample.
Found: 195 KOHRample.
IR Features 1480-1520 cm. Benzimidazole
3030, 1500, 1600' Aromatic
1680 ¢m CO of COOH
1720crh CO of CHCO
3200-3600tm OH

2850, 2920tm CH,of COCH

NMR S ppm
(DMSO) 8.4—-7.3(11H) uMplet Aromatic
6.4 (2H) nglet CH
11.3 (1H) Singlet (COOH)
5.6 (1H) Singlet (OH)

Synthesis of metal chelates of BIASA
The Cd*, Cd, Ni¥, Mn*and zZr" metal ion chelates of BIASA have been prepared similar manner. The
procedure is as follow.

To a solution of BIASA (40g 0.1 mole) in ethanoktmne (1:1v/v) mixture (150 ml), 0.1N KOH solutiias added
dropwise with stirring. The pasty precipitates weldained at neutral pH. These were dissolved Hiitiad of
water up to clear solution. It was diluted to 25D oy water and was known as stock solution. 25ofithe stock
solution (which contains 0.01 mole BI-SA) was addkidp wise to the solution of metal salt in watéer@om
temperature. Sodium acetate or ammonia was addéal agmplete precipitation. The precipitates wagested on
water bath at 80° C for 2h. The digested precigétatf chelates were filtered washed with wateraindried. It was
amorphous powder. Yield was almost quantitativee @atail are given in Table-1

Measurements

The elemental analysis for C, H and N were caroetlon elemental analyzer TF-EA. 1101 (ltaly).dpectra of
BIASA and its metal complexes were scanned on alhliic760 FTIR spectrophotometer in KBr. The NMR
spectrum of BIASA was scanned on Brucker NMR spgttotometer using DMSO solvent. The metal contént o
the metal chelate were performed by decomposingighed amount of each metal complexes followed by &
titration as reported in literature [12]. Magnetigsceptibility measurement of the entire metal dempas carried
out at room temperature by the Gouy mehod. Mertetnathiocynatocobalate (II) Hg [Co (NC$)was used as a
calibrant. The diffused reflectance spectra of dsoinetal complex were recorded on a Backman DK
Spectrophotometer with a sodid reflectance attacihymdgO was employed as the reflectance compoutg. T
electrical conductivity of all the complexes wasamire in acetonitrile at M concentration.

Antifungal activity

The fungicidal activity of all the compounds wasidied at 1000 ppm concentration in vitro plant pg#nic
organisms listed in Table-3. The antifungal adigtof all the samples were measured by cup plated [13].
Each of the plant pathogenic strains on potatords&tagar (PDA) medium. Such a PDA medium contapudto
200 gms, dextrose 20gms, agar 20gms and watenel Sitdays old cultures were employed. The compatade
tested were suspended (1000ppm) in a PDA mediunaatatiaved at 120° C for 15 min. at 15 atm presslUihese
medium were poured into sterile Petri plate anddiganisms were inoculated after cooling the Ratte. The
percentage inhabitation for fungi was calculatedréB days using the formula given below.

Percentage of inhibition =100 (X-Y)/X

Where, X: Area of colony in control plate
Y: Area of colony in test plate

The fungicidal activity all compound are shown iable-3
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RESULTS AND DISCUSSION

The parent ligand BIASA was an amorphous brown mawsbluble in various solvents like DMSO and DMke
results of elemental analysis of the ligand arereg in experimental part. They are consisteft Wie predicted
structure as shown in Scheme-I.

Examination of IR spectrum (not shown) of BIASA eals that broad band of phenolic hydroxyl stretghis
observed at 3200-3600 &nas well as additional absorption bands at 303001and 1600 are characteristics of the
salicylic acid [10,11]. The strong bands at 1680@=0O and band at 3400 for sec. NH. The NMR datays in
experimental part) also confirm the structure oASBA.

The metal chelate of BIASA with ions €Cc”*, Ni?*, Mn?*and Zif* vary in colours. On the basis of the proposed
structure as shown in Scheme-1, the molecular famiithe BIASAligand is gH:604N,4, Which upon complexion
coordinates with one central metal atom at fourrdimation sites and with two water molecules. Thane the
general molecular formula of the resulting metalate is [G,H150,N4]> M.2H,0 for divalent metal ions. This has

been confirmed by results of elemental analysisnted in Table-1. The data are in agreement wighctlculated
values.

Table-1. Analytical Data of the Metal Chelates of H (i.e. BIASA)

Empirical Mol. Yield Elemental Analysis
Compound Fofmula Cal. ) C% H% o M%
gm/mol Cald Found Cald Found Cald Found Cald Found
(BI}X\IéA) CaoH160uN,4 400 60 66.00 659 403 40 1399 139
(L2 C C44H32°NH888C“2 897.54 62 5882 588 378 37 1247 124 707 69
2
(L) Ce* C44H32°';'1888C°2 892.94 59 5913 59.1  3.80 3.8 1254 125  6.60 6.6
2
12+
(LN Gl 892.71 57 5914 591 380 37 1254 125 657 65
2
(L), Mn?* fj‘;’jﬁ%’ﬁ% 888.94 63 5939 59.3 382 38 1259 125 6.8 6.0
2+
(L)2Zn* C““Hgﬁf‘ggzn 899.38 61 5870 586 3.78 3.7 1245 124  7.26 7.2
2

Inspection of the IR Spectra (not shown) of metwlates reveals that all the spectra are ideniticall respects.

The comparison of IR spectrum of the parent ligBMSA with that of its each metal chelates has ade@ certain
characteristics differences.

Table -2 Magnetic Moment and Reflectance Spectralada of Metal Chelates of BIASA ligand

Magnetic Moment Molar Conductivity
Metal chelates g (B.M.) am Absorption band (cm™?) Transitions
Hert (B-M. ohm? cn? molt
22695 CT
Cu-HL 1.94 37.3 15870 2727,
- 14700 3 A2g— 3Tyg(p)
Ni-HL 385 36 22993 3 Alg— 3Tg(F)
15385
- 4 T1g(F)> 4T.0(F)
Co-HL 4.54 354 22725 4 T1g(F)> 3A2g
15384 6 Alg— 4T.g(4EQ)
Mn-HL 5.12 37.8 17660 6 Alg— 4T2g(4G)
22970 6 Alg— 4Ti9(4G)
Zn-HL Diamagnetic - e e

One of the significant differences to be expectetiveen the IR spectrum of the parent ligand anthé@tal chelates

is the presence of more broadened bands in therr@§i3200-3600 cihfor the metal chelates as the oxygen of the
O-H group of the ligands forms a coordination bavith the metal ions [13-15]. This is explained I tfact that
water molecule might have strongly absorbed to rietal chelates samples during their formation. Aepot
noticeable difference is that the bands due toGB® anion at 1600 cthin the IR spectrum of the each metal
chelates. The band at 1400 tin the IR Spectrum of HL assigned to inplane Olteduination[13-15] is shifted
towards higher frequency in the spectra of confiny a week bands at 1105 ¢ruorresponding to C-O-M
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starching [13-15]. Thus all of these characterisfatures of the IR studies suggested the streuctfithe metal
chelates as shown in scheme.

Examination of data of the metal content in eaampaund revealed a 1:2 metal: ligand (M: L) stoichéry in all
of the chelate of divalent metal ions.Magnetic motngL) of each of the metal chelates is given in Table-2
Examination of these data reveals that all chelatiesr than that of Z are para magnetic while those of’Zare
diamagnetic.

Table 3. Antifungal Activity of Ligand HL ; and its metal chelates

Sample Zone of inhibition of fungus at 1000ppm (%)
PE BT N T RN AN

HL 64 63 64 66 67 63
(HL)-Cu** 76 80 79 84 77 74
(HL)-Co* 73 74 75 77 75 77

(HL)-Mn?*" 66 73 73 73 73 73
(HL)-Niz* 73 75 77 76 74 71
(HL)-zn** 70 79 74 75 73 73
PE= Penicillium expansum; BT= Botrydepladia thiobromine;
N=Nigrospra sp.; T= Trichothesium sp.; RN= Rhizopus nigricans;
AN= Aspergillus niger.

The diffuse electronic spectrum of the [Cu HL,(¥, ] metal complex shows broad bands at 15870 and52268
due to the’T—?T,g transition and charge transfer, respectively eating a distorted octahedral structure [16-18]
for the [Cu HL (HO),] complex. Which is further confirmed by the highexlue of [ of the [Cu HL (HO)
complex. The [Ni HL (HO) 5] and [Co HL (HO) ;] complex gave two absorption bands respectivel§4t00,
22993, and 15385, 22725 ¢msorresponding to*T,g—*T,g and*T,g (p) transitions. Thus absorption bands at the
diffuse, reflectance spectra and the value of thgmatic momentsgiindicate and octahedral configuration for the
[NIHL (H,0O),] and [Cu HL (HO),] complex. The spectra of [Mn HL ¢B),] shows weak bands at 15385, 17665
and 22975cm assigned to the transitiofif,g—*T1q (4G), *A1—"T2g (4G) and A4 (F) —*Tig , respectively
suggesting an octahedral structure for the [Mn HKQ)),] chelate. As the spectrum of the [Zn HLx(®) 5] polymer

is not well resolved, it is not interpreted busit,; value shows that it is diamagnetic as expected.

Conductivities of all the complexes were measureddetonitrile solvent and all the complexes wennt to be
electrolytic [19] in nature of 1:2 type and molanductivity values are in the range of 36 -37.8 Gt@m™.

The antifungal activity of all the compounds measluior various plant pathogens. Inspection of #sult shown in
Table-3 indicates that all compounds are good tfoicfungi. Out of all the compounds copper chedatge more
toxic than other. These compounds almost inhikit filmgi about 79%. Hence produced metal chelatasbea
employed as garden fungicides. Further work indihection is in progress.

Acknowledgment

The author thanks to Dr.Dolly Malhotra Principal vB&eetanjali Girls College Bhopal for providingcessary
research facilities

REFERENCES

[1] O.Kiyoshi, Japan kokai 10,024chem abst., 1978 88,3318g.

[2] D. Werner, B. Walfgang, H, Ingebarg, S. Hans andiBum Ger often. 2612315¢chem. Abs.,197888,79698.
[3] W Hans, D.Gnenter and Paul Ger. (East),127636.Chem Abs.,1988 136680 w.

[4] X Pegfei. Y.Ximping, W. Shaozn and Ziyl ind J. Chem,1998 127, 3713.

[5] B.R.Neustadt and E.M. SmitCT. Int. Appl. W00032578,Chem Abs. 2003133, 309589.

[6] 6 A. Puratchikody, V Sivagothi, A Zaswanth, K, Ruikni and M. Nallu. Ind. J. Heterocyclic chem 2001,
241.

[7]1 V.K Pandey and N.RafCurr. Sci. 1980 53, 256.

[8] A.K. Sengupta, A. A Gupta and V Chandnadian Drug. 1985 18, 233.

[9] D Evans. T.A.Hicks, W R N Willamsan and W. Aavidsi8CR Meacock and E.A. Kitch&them. Abst., 1986
125, 2476894.

[1L0]A.K.Bhatt, P.K.Shah, H.G. Karadia and H.D. Pat#ient. J. Chem, 200319, 643

[11] A.1.Vogel Textbook of Quantitative Chemical Analysis,ELBS 5" Edn. Londor.996 1162.

[12]W R Baily and E G ScotDiagnostic Microbiology, The C.V. Moshy Co. St. Lovik966 257.

[13]R M.Silverstein Spectrometric | dentification of organic compounds, 19915 Ed. John wiley.

[14]W .Kemp,Organic Spectroscopy,1998ELBS. (Macmillan’ UK).

2347



Arun Singh et al J. Chem. Pharm. Res,, 2012, 4(5):2343-2348

[15]K. Nakamoto/nfared Spectra of Inorganic and Co-Ordination Compound,1970/Niley NY.
[16] ABP Lever,Inorganic Electronic Spectroscopy, 1968Elsevir, NY.
[17]1B N Figgis,Introduction to Ligands Field, 1976 Wiley Estern Ltd. NY.

[18]R N Carlin and Van Dryneveldt A Magnetic properties of Transition Metal Compound, 1997 Springe-
Berlag, NY.

[19]F A .Kettle,Coordination Compounds, 1975 Thomas Nelson & Sons.

2348



