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ABSTRACT

A series of new 4-amino tetrazolo[ 1,5-a] quinolones 4(a-0) are synthesised from 4-chloro tetrazolo[ 1,5-a] quinolines.
The synthesized compounds were characterized through FT-IR, Mass spectrometry, *H NMR and **C NMR. These
synthesized compounds have been screened for antimicrobial activity against S. aureus, E. coli and A. niger, A.
alternata. Compounds (4a, 4e, 4f, 4g, 4j, 4m) were highly active against Saureus and E. coli with less MIC.

Keywords:4-amino tetrazolo[1,&quinolones, 4-chloro tetrazolo[1dguinolones, Antimicrobial Studies.

INTRODUCTION

Tetrazoles are increasingly popular functionalitithwwide-ranging applications. Over the past fevarge the
interest in tetrazole chemistry has been rapidbrdasing, mainly due to the role played by theserbeyclic
compounds in medicinal chemistry for example, ag,Hlartane drug family, in coordination chemistsyligand),
in material science as polymers, and explosive tafign

Tetrazoles are a class of heterocycles with a wadge of applications, and they are receiving awurable
attention [2]. This functional group is regarded laslogically equivalent to the carboxylic acid medicinal
chemistry, [3] such as polydentate aromatic N-ddigands in coordination chemistry, and in variauaterial
sciences, including specialty explosives, informmatiecording systems, and photography[4,5]

This tetrazole is used in MTT assay to quantify rspiratory activity of live cells in cell culturalthough it kills
cells in the process [6,7].Tetrazoles and its @ives are used for biological activities such asbacterial, anti-
inflammatory, antifungal, antiviral, antitubercolgicyclo-oxygenase inhibitors, antinociceptive, dglgcemic and
anticancer activities. They are used as catalyghénsynthesis of phosphonates [8] There is corediie and
continuing interest in the chemistry of five-membtheterocycles [9] Five-member nitrogen heteroegcare
structural fragments of a series of biologicallytiae compounds, [10] pesticides,[11] corrosion itars,
pigments,[12] products of petroleum refining, [153}&nd other industrial chemicals. The tetrazotiic dragment —
CN;H has similar acidity to the carboxylic acid grou@O,H, and the two are almost isosteric, but the forimer
metabolically more stable [16,17]. Hence, replacemef — CQH groups by —ChH in biologically active
molecules is a research area of major interest [lt8§ this property that makes it possible to tsgazole as
isosteric substituents of various functional groupshe development of biologically active substmcTetrazoles
are an increasingly popular functionality with widaging applications. Interest in tetrazole chémisver the past
few years has been increasing rapidly, mainly aesalt of the role played by this heterocyclic flimaality in
medicinal chemistry as these offer a more favorphlErmacokinetic.
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Scheme 1 Synthesis of 4-amino tetrazolo-quinolines 4(a-0)
MATERIALSAND METHODS

Melting points were determined in open capillages are uncorrected. The FT-IR spectra were redavdeNicolet
Impact 5200 USA FT-IR using KBr pelletdd NMR spectra in DMS@lksolution were recorded on Bruker 300-
MHz NMR spectrometer. The mass spectra were redoodeShimadzu Japan QP2010 S model spectrometer and
elemental analyses were carried out using Heraubl €&pid analyzer. All the compounds gave satisfgcto
elemental analysis. 7-carbethoxyamino-4-bromometbymarin was prepared by Pechman condensatiowg 3si
carbethoxyamino phenol. The purity of the compounwds checked by thin layer chromatography (TLC)sihica

gel plate.

Synthesis of 7-methyl-5-(piper din-1-yl)tetrazolo[1,5-a]quinoline (4a)

A mixture of (3.0 mmol) of proper chloro derivati?2éa-0), secondary amin® (30.0 mmol) and ethanol (100 mL)
was stirred at room temperature for 2 h. The prsgyad the reaction was monitored by TLC. The sotutibtained
was poured into water (250 mL) and the mixture eshigely extracted with chloroform. The combinedrests,
after drying and removal of solvents, afforded &y or nearly solid residue which, in most casesated with a
little ethyl ether to give pure compoubhwhich was then crystallized from the suitable sotse

7-methyl-5(piperidin-1-yl)tetrazolo[ 1,5-a]quinoline (4a)

Dark yellow solid (ethyl acetate+Chloroform), mi82°C, yield 74%; IR (KBr, in cm’) 1660.4 (C=N); 1466.4
(C-N); 'H NMR (300 MHz, CDCJ) 5 ppm: 1.72-4.49r¢, 10H, pip, CH's), 2.52 §, 3H, CH), 6.73 6, 1H, 3-CH),
7.99-9.05 n, 3H, Ar H); MSmvz 267 [M']; Anal. Calc. for GsHyNs; C, 67.39; H, 6.41; N, 26.20; Found: C, 67.34;
H, 6.46; N, 26.23.

9-methyl-5(piperidin-1-yl)tetrazolo[ 1,5-a]quinoline (4b)

Dark yellow solid (ethyl acetate+Chloroform), mJ¥.6 °C, yield 78%; IR (KBry in cm?) 1658.4 (C=N); 1453.4
(C-N); 'H NMR (300 MHz, CDCY)) 5 ppm: 1.73-4.52r¢, 10H, pip, CH's), 2.56 §, 3H, CH), 6.69 §, 1H, 3-CH),
7.83-9.27 fn, 3H, Ar H); MSm/z 267 [M']; Anal. Calc. for GsH1/Ns; C, 67.39; H, 6.41; N, 26.20; Found: C, 67.33;
H, 6.42; N, 26.21.

7-nitr o-5(piperidin-1-yl)tetrazolo[ 1,5-a]quinoline (4c)

Pale yellow solid (ethyl acetate), m.p. 1% yield 73%; IR (KBrp in cm*) 1658.7 (C=N); 1457.3 (C-NjH NMR
(300 MHz, CDCY}) 6 ppm: 1.79-4.67r6, 10H, pip, CH's), 6.73 §, 1H, 3-CH), 7.68-8.72n, 3H, Ar H); MSm/z
298 [M']; Anal. Calc. for G4H1.NgO5; C, 56.37; H, 4.73; N, 28.17; Found: C, 56.354H2; N, 28.19.
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7-methoxy-5(piperidin-1-yltetrazolo[1,5-a]quinoline (4d)

Dark brown solid (ethyl acetate+Chloroform), m.@5£C, yield 73%:; IR (KBr,v in cm?) 1662.8 (C=N); 1451.2
(C-N); *H NMR (300 MHz, CDC}) 5 ppm: 1.78-4.28rt, 10H, pip, CH's), 3.64 , 3H, OCH), 6.83 6, 1H, 3-CH),
7.79-8.52 i, 3H, Ar H); MSnvz 283 [M']; Anal. Calc. for GsH,/NsO; C, 63.59; H, 6.05; N, 24.72; Found: C,
63.57; H, 6.02; N, 24.74.

7,9-dimethyl-5(piperidin-1-ytetrazolo[1,5-a]quinoline (4€)

Dark yellow solid (ethyl acetate+ethanol), m.p. 263yield 76%; IR (KBrp in cm?) 1646.7 (C=N); 1427.7 (C-N);
'H NMR (300 MHz, CDC}) & ppm:1.78-4.62r, 10H, pip, CH's), 2.45, 2.53¢ 6H, CH), 6.73  1H, 3-CH),
7.73-8.71 n, 2H, Ar H); MSm/z 281 [M']; Anal. Calc. for GeH1oNs; C, 68.30; H, 6.81; N, 24.89; Found: C, 68.33;
H, 6.84; N, 24.86.

7-methyl-5-mor pholinotetr azolo[ 1,5-a]quinoline (4f)

Dark brown solid (ethyl acetate), m.p. 1%2, yield 77%; IR (KBr,v in cm?) 1658.3 (C=N); 1443.3 (C-N)H
NMR (300 MHz, CDC}) 5 ppm: 3.25-4.29r(, 8H, mor, CH's), 2.42 §, 3H, CH), 6.62 §, 1H, 3-CH), 7.62-8.66
(m, 3H, Ar H); MSm/z 269 [M]; Anal. Calc. for GH1sNsO; C, 62.44; H, 5.61; N, 26.01; Found: C, 62.41; H,
5.63; N, 26.03.

9-methyl-5-mor pholinotetr azolo[ 1,5-a]quinoline (4g)

Dark brown solid (ethanol), m.p. 178, yield 81%; IR (KBr,v in cni’) 1646.2 (C=N); 1439.7 (C-N}H NMR
(300 MHz, CDC}) 4 ppm: 3.38-4.56rf, 8H, mor, CH's), 2.45 §, 3H, CH), 6.58 6, 1H, 3-CH), 7.73-8.69n(, 3H,
Ar H); MS nvz 269 [M']; Anal. Calc. for GH:sNsO; C, 62.44; H, 5.61; N, 26.01; Found: C, 62.43;5:65; N,
26.04.

7-nitro-5-mor pholinotetrazolo[ 1,5-a]quinoline (4h)

Dark yellow solid (ethanol+chloroform), m.p. 182, yield 69%:; IR (KBrp in cmi?) 1649.4 (C=N); 1438.3 (C-N);
'H NMR (300 MHz, CDCY}) 5 ppm: 3.41-4.63r, 8H, mor, CH’s), 6.67 6 1H, 3-CH), 7.82-8.82n, 3H, Ar H);
MS mvz 300 [M']; Anal. Calc. for GsH1,NgOs; C, 52.00; H, 4.03; N, 27.99; Found: C, 52.034H)5; N, 27.94.

7-methoxy-5-mor pholinotetr azolo[1,5-a]quinoline (4i)

Dark yellow solid (chloroform), m.p. 18%&, yield 78%; IR (KBrp in cm?) 1663.0 (C=N); 1427.7 (C-NJH NMR
(300 MHz, CDC}) & ppm: 3.39-4.27rG, 8H, mor, CH's), 3.92 §, 3H, OCH,) 6.61 §, 1H, 3-CH), 7.30-8.92nf, 3H,
Ar H); MS myz. 285 [M']; Anal. Calc. for GH1sNsO,; C, 58.94; H, 5.30; N, 24.55; Found: C, 58.93;5:82; N,
24.56.

7,9-dimethyl-5-mor pholinotetr azolo[1,5-a]quinoline (4j)

Dark yellow solid (ethanol+chloroform), m.p. 198, yield 75%:; IR (KBrp in cmi?) 1656.4 (C=N); 1449.4 (C-N);
'H NMR (300 MHz, CDC}) 6 ppm: 3.52-4.58r, 8H, mor, CH's), 2.34, 2.57¢ 6H, CHy), 6.72 §, 1H, 3-CH),
7.83-8.43 fn, 2H, Ar H); MSm/z 283 [M']; Anal. Calc. for GsHy/NsO; C, 63.59; H, 6.05; N, 24.72; Found: C,
63.56; H, 6.07; N, 24.71.

7-methyl-5-(piper azin-1-yl)tetr azolo[1,5-a]quinoline (4k)

Dark yellow solid (ethanol+chloroform), m.p. 189, yield 72%; IR (KBrp in cmi') 1647.8 (C=N); 1462.5 (C-N);
3342.2 (N-H)'H NMR (300 MHz, CDCJ) 6 ppm: 1.73 § 1H, NH DO exchangeable), 2.5b,(4H, CH), 4.36 b,
2H, CH,), 4.43 b, 2H, CH), 2.57 € 3H, CHy), 6.82 6, 1H, 3-CH), 7.83-8.43n(, 3H, Ar H); MSm/z 268 [M'];
Anal. Calc. for GsH1¢Ng; C, 62.67; H, 6.01; N, 31.32; Found: C, 62.636t4; N, 31.34.

9-methyl-5-(piperazin-1-yltetrazolo[1,5-a]quinoline (4l)

Dark yellow solid (ethanol+chloroform), m.p. 182, yield 76%:; IR (KBrp in cmi?) 1647.4 (C=N); 1453.7 (C-N);
3347.9 (N-H)'H NMR (300 MHz, CDCJ) 6 ppm: 1.75 § 1H, NH D:O exchangeable), 2.58,(4H, CH,), 4.38 b,
2H, CH,), 4.38 b, 2H, CH), 2.53 6, 3H, CH), 6.82 6, 1H, 3-CH), 7.86-8.53nf, 3H, Ar H); MSm/z 268 [MT;
Anal. Calc. for GsH4¢Ng; C, 62.67; H, 6.01; N, 31.32; Found: C, 62.646H3; N, 31.36.

7-nitr o-5-(piperazin-1-yl)tetrazolo[ 1,5-a]quinoline (4m)

Dark yellow solid (ethanol), m.p. 17&, yield 78%; IR (KBr, in cm*) 1647.8 (C=N); 1449.5 (C-N); 3342.7 (N-
H) *H NMR (300 MHz, CDCJ) 5 ppm: 1.76 § 1H, NH D,O exchangeable), 2.48,(4H, CH), 4.41 b, 2H, CH),
4.48 b, 2H, CHy), 6.85 6, 1H, 3-CH), 7.82-8.18n, 3H, Ar H); MSm/z 299 [M']; Anal. Calc. for GsH13N;Oy; C,
52.17; H, 4.38; N, 32.76; Found: C, 52.15; H, 418532.74.
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7-methoxy-5-(piper azin-1-yl)tetrazolo[ 1,5-a]quinoline (4n)

Brown solid (ethanol), m.p. 18, yield 72%; IR (KBr, in cm®) 1643.4 (C=N); 1438.9 (C-N); 3349.2 (N-Fl
NMR (300 MHz, CDC}) 6 ppm: 1.72 ¢, 1H, NH D,O exchangeable), 2.48,(4H, CH), 4.43 p, 2H, CH,), 4.46 b,
2H, CH), 2.47 6 3H, OCH)6.85 6, 1H, 3-CH), 7.64-8.26nf, 3H, Ar H); MSm/z 284 [M']; Anal. Calc. for
CiH1eN6O; C, 59.14; H, 5.67; N, 29.56; Found: C, 59.165t5; N, 29.54.

7,9-dimethyl-5-(piper azin-1-yl)tetr azolo[ 1,5-a]quinoline (40)

Brown solid (ethanol), m.p. 173, yield 79%; IR (KBr, in cmi') 1647.2 (C=N); 1442.4 (C-N); 3341.7 (N-F
NMR (300 MHz, CDC}) 6 ppm: 1.76 ¢, 1H, NH D,O exchangeable), 2.4B,(4H, CH), 4.44 b, 2H, CH,), 4.49 b,
2H, CH,), 2.31, 2.38¢, 6H, CH;) 6.88 §, 1H, 3-CH), 7.51-8.16n(, 2H, Ar H); MSm/z. 284 [M']; Anal. Calc. for
CisHigNg; C, 63.81; H, 6.43; N, 29.77; Found: C, 63.836H5; N, 29.74.

RESULTSAND DISCUSSION

The following 4-chloro tetrazoloquinolines have besmployed during reaction with secondary amingsr@sence

of ethanol was not used in an earlier.
[st
N

S

NT X

\
R2 NQN

4(a-0)

N

The IR spectrum of 7-methyl-5(piperidin-1-yl)tetoda[1,5-a]quinolin¢da) (R,=CHs, R,=H, R:=CH,) showed the
frequency at 1660.4 chwhich indicates the C=N peak and 1466.4'dndicates the C-N peak.

The'H-NMR spectrum of4a) showed the multiplet in the range 1.79-4.49 dugiperidine protons, singlet at 2.52
ppm due to methyl protons, singlet at 6.73 is du8-CH proton and multiplet in the range 7.99-90@8n due to
aromatic protons. This was further confirmed bynitass spectrum which shows the molecular ion paak267
(M+) which agrees with the molecular weight of tmenpound.

The IR spectrum of 7-methoxy-5-morpholinotetrazb|bfa]quinoline(4i) (R;=0CH;, R=H, Rs=0) showed the
frequency at 1663.0 chwhich indicates the C=N peak and 1427.7'ae to C-N peak.

The 'H-NMR spectrum of 4i) showed the multiplet around 3.39-4.27 ppm due topimaline protons, singlet at
3.92 ppm due to methoxy protons, singlet at 6.61 pjpe to 3-CH proton, a multiplet in the range 78382 ppm
due to aromatic protons. This was further confirrbgdts mass spectrum which shows the moleculapiaknm/z
285 (M+) which agrees with the molecular weighttef compound.

ANTIMICROBIAL STUDIES

Antibacterial screening

The anti-bacterial activity of the synthesised compuds4(a-o)were performed in vitro again&aphylococcus
aureus andEscherichia coli by broth micro dilution method [19].

The MIC determination of the tested compounds wasstigated in comparison with Ciprofloxacin. Daaibl
dilutions of the test compounds and reference dwge prepared in Muller-Hinton agar. 10 mg of eaest
compounds were dissolved in 1 mL of (DMSO) sep#yate prepare stock solution. Further, progressiiations
with melted Muller-Hinton agar were performed tdaib the required concentrations of 500, 250, 5255, 31.25,
16, 8, 4, 2, Jug/mL. the petri dishes were inoculated with 1-50% tolony forming units (cfu/mL) and incubated at
37°C for 18 hours.
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The minimum inhibitory concentration (MIC) of thested compound that yield no visible growth onplae were
recorded in Table 1. To ensure that the solventrfmadffect on the bacterial growth, a control adgrened with a
test medium supplemented with DMSO at the samdiglilsi as used in the experiments.

Antifungal Screening
The anti-fungal activity of compound¥a-0) was performed against the standard strafspergillus niger and
Alternaria alternate in DMSO by broth micro dilution method.

The MIC determination of the tested compounds wagstigated in comparison with Amphotericin B bythr
micro dilution method. Double dilutions of the testmpounds and reference drugs were prepared iouSaid's
dextrose broth. 10 mg of each test compounds wssolgded in 1 mL of (DMSO) separately to prepareckt
solution.

Further, progressive dilutions with melted Sabodiaudextrose agar were performed to obtain the irequ
concentrations of 500, 250, 125, 62.5, 31.25, 18}, &, 1ug/mL the petri dishes were inoculated with 1-5 % 10
colony forming units (cfu/mL) and incubated at 3 for 18 hours. The minimum inhibitory concentratigvC)

of the tested compound that yield no visible groashthe plate were recorded in Table 1. To endatthe solvent
had no effect on the fungal growth, a control afgumed with a test medium supplemented with DMSQha
same dilutions as used in the experiments.

Table 1Results of Antimicrobial activities of compounds 4(a-0)

Antimicrobial Activity of compounds 4(a-0) MICs (ug/mL)
Antibacterial Activity Antifungal Activity
Compound S. aureus E.coli | A.niger | A.alternata
4da 08 16 31.25 62.5
4b 250 >500 250 125
4c 62.5 62.5 125 >500
4d 16 31.25 250 125
de 08 08 31.25 16
4f 16 08 08 31.25
4g 31.25 31.25 04 08
4h >500 >500 250 125
4i 125 62.5 62.5 125
4 16 8 31.25 16
4k 31.25 62.5 16 16
4 31.25 31.25 31.25 62.5
4m 08 08 62.5 31.25
4n 250 125 >500 250
4o 125 125 250 >500
Ciprofloxacin 01 01 -- --
Amphotericin B -- - 01 01
CONCLUSION

The antibacterial datérable 1) reveled that all the compounds exhibited modeaatevity a few of them highly
active, and very few of them are inactive agaftaphyl ococcus aureus and Escherichia coli. Compoundg4a, 4e,
4f, 4q, 4j, 4m) were highly active againgaureus and E. coli with less MIC. Many compounds exhibited with
moderate activity. Highest activity was associatét di-methyl piperidine and 7-nitro piperizinebstituents.

The antifungal screening activity data (Table 1)egia spectrum of their activity and all of thenowhd moderate
activity againstAspergillus niger and Alternaria alternate. The antifungal activity data reveal that compaibel
4f, 49, 4j, 4k showed excellent activity against the test fungl aearly equal to the standard amphotericin B.
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