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ABSTRACT

Benzimidazolyl acetamide synthesised by the readfi@cetamide group containing acid with the orgift®enylene
diamine in presence of polyphosphoric acid whichreatment with Vilsmeier—Haack reagent (DMF+ PG)Q@Jave
the fused pyridine ring by cyclization, which gaxempound 2-chloroquinoline 3-carbaldehyde. Furtlreatment
with sodium azide gave quinoline ring fused witlnatmole. These compounds were containing the fleehgide
group in their structure which form Schiff base waatment with the different substituted anilinder&ental
analysis, IR,"H NMR, *C NMR, and Mass spectral data were used to elueidaé structures of all newly
synthesized compounds. In vitro antimicrobial atiés of synthesized compounds were investigatathsgGram-
positive B. subtillus, S. aureus Gram-negative pkeumoniae, P. Aerugenosa and fungi Candida afisicin
comparison with standard drugs. Some of the testegpounds showed significant antimicrobial activity
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INTRODUCTION

Benzimidazole is among the important heterocyatimpounds found in several natural and non-natuedycts
such as Vitamin B12, marine alkaloid, Benzimidazuleleosides [1, 2]. Some of their derivatives raggketed as
anti-fungal agent (Carbendazim), anthelmintic agéviebendazole and thiabendazole), anti-psychotiagdr
(Pimozide) [3, 4, 5] and other derivatives haverbfmind to possess some interesting bioactivitieh s anti-
tubercular, anti-cancer and antihypertensive, [p, MNitrogen containing heterocycles are one of thest
extensively synthesized and screened compoundegashow diverse pharmacological activities. Theettgpment
of tetrazole chemistry has been largely associaiddwide scale of applications of these classesanfipounds in
medicine, biochemistry, agriculture and also lamgember of medicinally important tetrazole heterdicyc
incorporated drugs approved by the FDA [8]. Quineliand their derivatives are important constituerits
pharmacologically active synthetic compounds. Théenagjine nucleus also occurs in the structure aherous
naturally occurring alkaloids which have been aisged with a broad spectrum of biological actisti®]. The
fusion of quinoline to the tetrazole ring is knowanincrease the biological activity [10]. The tetw&e group, which
is considered as a carboxylic group pharmacoresgsses a wide range of biological activities. SeEa&ubstituted
tetrazoles have been shown to possess anti-inflaonyni 1, 12], antimalarial [13], anticancer [14htifungal [15,
16], anticonvulsant [17, 18], antibacterial [19],2asorelaxing [21, 22], antiviral [23] and CNSpérsant activities
[24]. The different substituted schiff bases wemepared to enhance the antimicrobial activity [18].

EXPERIMENTAL SECTION
Melting points were determined by Veego meltingnp@pparatus and were uncorrected. Silica gel @&plaere

used for TLC and the solvent systems were benzetigl acetate (7:3) for compounds. The purity oé th
compounds was checked by TLC and the spots weualized by iodine vapours. Infrared spectra wéraioed
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on a Shimadzu IR Prestige-21 FTIR spectrophotomedieig potassium bromide discs. Nuclear magnesionance
spectra were recorded on Mercury Plus 400 MHz NNdBcBometer.

1. Synthesis of Para acetamido benzoic acid

P- Amino benzoic acid (5 gm) was taken in beakertaioing 125 ml water, with constant stirring, 5 HCI was
added for dissolution of Para amino benzoic ac@this solution sodium acetate (8.3 gm in 40 mlemjadnd 5ml
acetic anhydride was added simultaneously. Thetisoluwas stirred vigorously for five minutes, wherhite
precipitate is formed which is filtered and dri@b] 26].

2. Synthesis of benzimidazolyl acetamide

Equimolar quantity of 4-acetamido benzoic acid (M1,n9.716 gm) and o-phenylene diamine (4 M, 0.432 gras
taken in round bottom flask to it 5 ml polyphosphacid was added as cyclising agent. Reactionurextefluxed
for 20 hours end point was detected by TLC. Aftempletion of the reaction, mixture was poured instied ice
and to it sodium bicarbonate was added for neatitilin of unreacted polyphosphoric acid, salt ofl & formed
which is soluble in water, creamish yellow prodisdiormed which is filtered and dried [27, 28].

3. Synthesis of 6-(1H-benzo[d]imidazol-2-yl)-2-chlor oquinoline-3-car baldehyde

The Vilsmeier-Haack reagent was prepared by drage wddition of POGI(98.28 mM, 9 ml) to DMF (34.65 mM,
2.7 ml) in a round bottom flask maintaining the parature at 0-&. The mixture was allowed to stir for about 5
min. Benzimidazolyl acetamide was then added toréfaetion mixture individually and heated for 8 brs water
bath at constant temperature’®0 After completion of reaction, the reaction mioeuvas poured in ice cooled
water, neutralised with ammonia solution and sfinell to get yellowish precipitate which was fikkel, dried and
recrystallized by ethanol [29].

4. Synthesis of 7 (1H-benzo[d]imidazol-2-yl) tetrazole[1, 5-a] quinoline 4 carbaldehyde

To solution of 6-(1H-benzd]imidazol-2-yl)-2-chloroquinoline-3-carbaldehyde @imethylsulphoxide (200ml) &
acetic acid (4ml), a solution of sodium azide (OM)Bin H,O (10 ml) was added portion wise. The reaction omixt
was stirred at 40 for 3 hrs. Stirring was continued further for &4 at ambient temperature. The precipitate was
formed was filtered, washed with water & recrysraitl from DMF [30].

5. General method for synthesis of substituted N-((7-(1H-benzo[d]imidazol-2-yl) tetrazolo [1,5-a]quinolin-4-

yl) methylene) methanamine

Substituted  aniline (10 mmole), 3.14 gm of 7-{ehzofllimidazol-2-yl)-tetrazole[1,%]-quinoline-4-
carbaldehyde (10 m mole) and 10 ml ethanol, dadigl acetic acid were taken in round bottom flask refluxed
on water bath for 4 hrs (reaction was monitorechWiL.C). After completion of reaction, the reactionixture was
poured in ice cold water. The precipitate formed ihered, washed with cold water and dried. Thedpct was
recrystallized with ethanol [31].

Spectral data for Synthesised compounds
Compound 1: IR- N-H (3317), C=O(carboxylic acid)(1708), -OHafboxylic acid) (3180), C-H (aromatic
stretching) (3103), C-N stretch (1128).

Compound 2: IR- C=0 stretch (1712), N-H (3475), C=N stretcl641), C=C stretch (1516), C-H stretch ($H
(2920), C-H stretch (aromatic) (3061), C-N strett®89).

Compound 3: IR- C-N stretch (1276), C-Cl (748), C=0 (aldehy¢E§95), C-H (aldehyde) (2850).

Compound 4: IR- N-H (3340), N-N=N- (1186), C-N stretch (aryf}313), C=N stretch (1650), C=0 (Aldehyde)
(1691), C-H (Aldehyde) (2848jH NMR (DMSO)&: 8.062 [d, 1H, CH (aromatic)], 3.652 [s, 1H, -NH[.59 [s,
1H, CH (aldehyde)]. LC-M$/z 313 (calculated for GH;oNgO: 314 )

Compound 5a: IR- N-H (3215), C-CI (746), C=C stretch (2115),N¥N- (1184), C-H stretch (3059), C-N stretch
(1095), C-N stretch (aryl) (13173 NMR (DMSO)3: 8.03 [d, 1H, CH (aromatic)], 3.472 [s, 1H, -NH]

Compound 5b: IR- Aromatic stretching (3062), N-H (3442), N-N=Nt184), C-N stretch (1112), C-N stretch
(aryl) (1313). LC-MSm/z 388 (calculated for £HsN;. 389)

Compound 5c: IR- N-H (3348), C=N (Imines) (1674), N-N=N- (11843tretching of C-N (1047), C-N stretch
(aryl) (1309), C=C stretch (1541), C-H (2920).
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Compound 5d: IR- N-H (3230), N-N=N- (1182), C-N stretch (ary}267), C=N (Imines) (1612), C-O stretch
(1010), O-H (3348).

Table1: Characterization data of compounds 5

No. R ,\')l"v'f/ % Yidd M.P.(0°C)
5a @CI CobliCl ga 152.3
C23H15N7
5b @ T 86 240
5e @—com Gl gy 225
COOH
Ca4H15N70,
5h @ P 78 2157
. CoHiN7
5i “ pd 76 134

Compound 5e: IR- C=N (Imines) (1614), C-O stretch (carboxylicd) (1188), -OH (carboxylic acid) (3340), C-H
stretch (2920), O-H bend (1433), C-N stretch (af¥D60).

Compound 5f: IR- N-H (3387), C=N (Imines) (1614), N-N=N- (1190)-O (1456), C-H stretch (2918), C-N
stretch (aryl) (1303), C-N stretch (1109).

Compound 5g: IR- N-H (3262), C-O-C (phenyl alkyl ether) (L05@=N (Imines) (1645), N-N=N- (1186), C-H
stretch (CH) (2924).

Compound 5h: IR- C-O (carboxylic acid) (1184), O-H (carboxylicid) (3348), C=N (Imines) (1606), O-H bend
(1438), C-N stretch (1047), C=C (1541).
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Compound 5i: IR- N-H (3360), N-N=N- (1186), C-N stretch (ary{1313), C=N (Imines) (1629), Aromatic
stretching (3045).
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Figure 1: Scheme 1

6. Antimicrobial Activity

The synthesized compounds were tested for antilni@ractivity by disc diffusion method. They werisgblved in
DMF. Final inoculums of 20 pl suspension of eacbtédum and fungus used. Nutrient agar (antibaaitedtivity)
and sabouraud’s dextrose agar medium (antifundaditgy was prepared and sterilized by an autoclgh#1°C and
15 Ibs for 20 min) and transferred to previouslerifized petridishes. After solidification, petrgtés were
inoculated with bacterial organisms in sterile it agar medium at 48C, and fungal organisms in sterile
sabouraud’s dextrose agar medium af@5n aseptic condition. The solidified plates wéren seeded with 20 pl
bacterial suspensions (freshly prepared in sali@aps were cut in the solidified medium using #ecork borer
about 10 mm diameter. The cut agar disk was remdbyed splayed-out pen nib. Sample solution (5001125
pg/ml concentration (calculated from tube dilutioethod) was loaded in each cup under sterile dondifhe
plates were left for 30 min to allow the diffusiohcompounds at room temperature. Antibiotic ofoffoxacin (50
ul) and fluconazole (50 pl) were used as positivetrol, while DMF used as negative control. Thes phates were
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incubated for 24 h at 37 £ 1°C for antibacteridivaty and 48 h at 37 + 1°C for antifungal activityhe zone of
inhibition was calculated by measuring the minimdimension of the zone of no microbial growth arotimel each
disc [32].

RESULTSAND DISCUSSION

All the compounds synthesized were well charaaterizy spectral (1H NMR, IR and MS) data. The presesf N-

H group, tetrazole ring, imines group were indidalby the appearance of frequencies in the rang00-3500
cm', 1103-1309 cMand 1600-1690 cihrespectively, and also presence of carboxylid &H , -Cl, phenyl alkyl
ether, phenolic OH, and —N@roups in derivatives were confirmed from the frelcy ranges 3200-3600, 1040-
1250, 3200-3400, and 1350-1520 tnespectively, in the IR spectra. In mass speatfa,(%) was obtained at 313
on the basis of which we can predict that this wadecular ion peak for the parent compound anddégivative
molecular ion peak at 388. The 1H NMR spectra slibavsinglet for NH proton, doublet for aromatic foro and
singlet for aldehydic proton at chemical shift €5,36.5-8 and 8-10 ppm ranges respectively.

All the synthesized compounds have shown positingbacterial activity againss. aureus, B. subtillus, K.
pneumoniae, and P. Aerugendsat they are less active as compared to stand@rafloxacin. The compounds 5f
& 5g, 5e-g and 5c, 5f and 5g shows greatest agti@gainstS. aureus andK. pneumonia, B. subtillus, P.
Aerugenosaespectively and show positive activity agai@istalbicans The compounds 5b, 5f, and 5g showed the
greatest activities among the synthesized compowamds they have less activity as compared to standar
fluconazole.

Table 2: Zone of inhibition of Synthesised Compounds

Sr. no. Compound Zone of inhibition (mm)
S.aureus K.pneumoniae B. subtillus P.aeru C. albicans
1 5a 10 6 11 9 9
2 5b 12 8 15 16 10
3 5c 14 6 17 17 9
4 5d 9 10 12 10 7
5 5e 16 14 18 15 8
6 5f 18 19 20 17 10
7 59 17 16 21 17 12
8 5h 16 9 13 14 6
Std. Ciprofloxacin 28 22 25 30 -
Std Fluconazole - - - - 14
Control DMF 00 00 00 00 00
CONCLUSION

In conclusion, we synthesized a series substit8tddff's bases attached with Benzimidazole linkathwguinoline
and tetrazole. All the synthesised compounds ckeniaed for IR,"H NMR spectroscopy and Mass spectrometry
and screened for antimicrobial activity against r@igositive B. Subtillus S. aureus Gram-negativeK.
Pneumoniae, P. Aerugenoand fungiCandida albicansSome compound shows greatest activity.
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