Available online at www.derpharmachemica.com

Scholars Research Library FQ@“%‘Q&;I

Scholars Research . Qa" 3
Der Pharma Chemica, 2015, 7(8):64-73 & o
. (http://derpharmachemica.com/archive.html)

ISSN 0975-413X
CODEN (USA): PCHHAX

Synthesis and antimicrobial activity of some new 3&;disubstituted pyrroles
and pyrazoles

Syamaiah K1, Durgamma S?, Sudheer K?, Padmavathi V! and Padmaja A™

!Department of Chemistry, Sri Venkateswara Univerditrupati, India
“Department of Chemistry, PES University, Bangalbrdia

ABSTRACT

Some new 3,4-disubstituted pyrroles and pyrazolese \prepared from the synthetic intermediate (E¥{m-
chlorobenzyloxy)-3-methoxyphenyl)-3-(4-aryl)progs21-one on treatment with tosylmethyl isocyanided a
diazomethane. All the target compounds were evadufdr antimicrobial activity. The chloro substidt pyrroles
and pyrazoles 5c, 7c) exhibited pronounced antimicrobial activity paularly against S. aureus and P.
chrysogenum.
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INTRODUCTION

Heterocycles are ubiquitous in natural productgrpiaceuticals and numerous functional molecutgsroles and
their derivatives are known to possess a wide rariggological activities such as antitumor, amflammatory,
antibacterial, antioxidant and antifungatJ]. There are several pyrrole containing drugs avadlablthe market
and some of them are atrovastatin (hyperlipidefi@l;)BM 212 (antifungal and antimycobacterial) [8/limustine
(anticancer), pyrrolomycin B, pyoluteorin and pymitrin (antibiotics) [10].Pyrazoles display a broad spectrum of
biological activitiesviz., cholesterol-lowering, anti-inflammatory, anticancantidepressant, antimicrobial [11, 12]
and antipsychotic [13-15Besides, e pyrazoles are structural motifs in natural posluS)-pyrazolylalanine,
pyrazomycin and synthetic compounds celecoxib,esiddil, ionazolac, difenamizole, mepirizole etc.nide the
development of new, versatile and efficient syrithetethodologies to prepare pyrroles and pyrazisleme of the
major challenges in organic synthesis. In fact, dlctivated olefins are valuable intermediates imadety of
synthetic transformations and useful as buildingcké in the development of bioactive heterocyclEs, [17].
Prompted by these observations and our continuestelst towards the synthesis of a variety of bigact
heterocycles [18-21], herein we report the synthesid antimicrobial activity of some new 3,4-diditbsed
pyrroles and pyrazoles.

MATERIALS AND METHODS

Melting points were determined in open capillaesa Mel-Temp apparatus and are uncorrected. Tty fi the
compounds was checked by TLC (silica gel H, etlodtate/hexane, 1:3). The IR spectra were recorged 0
Thermo Nicolet IR 200 FT-IR spectrometer as KBigisland the wave numbers are given in‘cheH NMR
spectra were recorded in DMS#gen a Bruker-500 spectrometer operating at 500 MHz'*C NMR spectra were
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recorded in DMSQ3; on a Bruker spectrometer operating at 100 MHz.chkmical shifts are reported &(ppm)

using TMS as an internal standard. The mass speen@arecorded on Jeol IMS-D 300 and Finnigan K20 B at

70 eV with an emission current of 1Q@. The microanalyses were performed on a PerkingElg#0C elemental
analyzer.

General procedure for the synthesis of 1-(4af-chlorobenzyloxy)-3-methoxyphenyl)-ethanone (3)

To a stirred suspension of potassium carbonateniblimin N,N-dimethylformamide (12 mL), a solution of 4-
hydroxy-3-methoxyacetophenon#) (2 mmol) inN,N-dimethylformamide (5 mL) was added dropwise amatest

at room temperature for  4-6 h. Then 1-chlordaBomethylbenzene2f (2.5 mmol) was added and further
stirred for 36-40 min. The reaction was quenched with water asicheted with ethyl acetate. The organic layer was
washed with water followed by saturated sodium tiéo solution, dried over anhydrous sodium sulpheatd
filtered. The resultant solid was purified by restallization from 2-propanol.

General procedure for the synthesis ofK)-1-(4-(m-chlorobenzyloxy)-3-methoxy-phenyl)-3-aryl-prop-2-@-1-
ones (4a-d)

To a solution of 10% sodium hydroxide in methano(30 mL), compound3 (0.55 mmol) and appropriate
araldehyde (0.5 mmol) were added at 0%CGand stirred at room temperature for 2-3 h. Thetien mixture was
diluted with water and extracted with ethyl acetdtke organic layer was washed with brine solutined over
anhydrous sodium sulphate and filtered. Evaporatiaihe solvent under reduced pressure yieldedidecproduct
which was purified by column chromatography (siligal, 60-120 mesh) using hexane-ethyl acetate (P &s
eluent.

General procedure for the synthesis of (4Af-chlorobenzyloxy)-3-methoxyphenyl)-(4-aryl-H-pyrrol-3-

yl)methanones (5a-d)

An equimolar mixture (1 mmol) of compouda-d andtosylmethyl isocyanide (TosMIC) in dimethyl sulfdei (8
mL) and dry ether (16 mL) was added dropwigea syringe to a stirred suspension of sodium hyd{@emg) in
dry ether (15 mL). The stirring was continued f@&-16 h. After completion of the reaction the cotsewere
diluted with water. It was extracted with ether airied (an. NgSQOy). Removal of the solvenh vacuoyieldeda
crude product which was purified by passing throagholumn of silica gel (60-120 mesh) using hexetis4
acetate (4:1) as eluent.

General procedure for the synthesis of (4r-chlorobenzyloxy)-3-methoxyphenyl)-(4-aryl-4,5-dihgro-1H-
pyrazol-3-yl)methanones (6a-d)

To a well cooled solution of compouda@-d (5 mmol) in dry ether (20 mL), an ethereal solut@rdiazomethane
(40 mL, 0.4 M) and triethylamine (0.2 mL) were add&he reaction mixture was kept at —20-tb °C for 48-50
h. The solvent was removed on a rotary evapordtioe. resultant solid was purified by column chromyaaphy
(silica gel, 66120 mesh) using hexaethyl acetate, (3:1) as eluent.

General procedure for the synthesis of (4r{-chlorobenzyloxy)-3-methoxyphenyl)-(4-aryl-H-pyrazol-3-
yl)methanones (7a-d)

The compound6a-d (1 mmol), chloranil (1.4 mmol) and xylene (10 mukgre refluxed for 21-23 h. Then it was
treated with 5% sodium hydroxide solution. The oigdayer was separated and repeatedly washedwsitér and
dried. The solvent was removed under vacuum. Thiel ebtained was purified by recrystallization frogs
propanol.

Spectral Data

1-(4-(m-Chlorobenzyloxy)-3-methoxyphenyl)ethanon3)

Yield 76%. mp: 121-128C. IR (cm?): 1652 (C=0)!H NMR (DMSO<s) J 2.53 (s, 3H, CO-C¥), 3.84 (s, 3H, -
OCH;), 5.22 (s, 2H, -OCh), 7.13-7.62 (m, 7H, Ar-H). °C NMR (DMSO4ds) & 27.2, 53.4, 62.9, 125.7, 126.6,
127.4, 129.5, 131.5, 132.7, 133.8, 138.2, 140.3,114143.1, 146.2, 185.7. MS: 290.74 M Anal. Calcd for
C16H15ClOs: C, 66.10; H, 5.20. Found C, 66.22; H, 5.24.

(E)-1-(4-(m-Chlorobenzyloxy)-3-methoxyphenyl)-3-p-methylsulfonylphenyl)prop-2-en-1-one (4a)
Yield 85%. mp: 179-186C. IR (cm'): 1660 (C=0), 1621 (C=C), 1327, 1151 ($O 'H NMR (DMSO,) J 3.31
(s, 3H, SQCHy), 3.92 (s, 3H, -OCH}, 5.28 (s, 2H, -OCH), 7.22 (d, 1H, |, J=18.2 Hz), 7.24-8.17 (m, 12H, Ar-H
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& Ha). °C NMR (DMSOdy) & 42.5, 525.9, 63.2, 123.1, 134.9, 123.8, 125.1,9,286.5, 129.0, 129.9, 131.5,
133.4, 134.2, 135.0, 136.8, 138.2, 140.6, 145.93.714149.9, 166.5. MS: 456.93 [\l Anal. Calcd for
C4H2.ClOsS: C, 63.08; H, 4.63. Found C, 63.02; H, 4.61.

(E)-3-(p-Bromophenyl)-1-(4-{m-chlorobenzyloxy)-3-methoxyphenyl)prop-2-en-1-onedp)

Yield 71%. mp: 182-184C. IR (cnmi): 1658 (C=0), 1619 (C=C}H NMR (DMSOds) & 3.89 (s, 3H, -OC}H),

5.26 (s, 2H, -OCh), 7.20 (d, 1H, i, J = 18.0 Hz), 7.42-8.02 (m, 12H, Ar-H &Hl *C NMR (DMSOds) & 55.4,

62.8, 108.5, 113.3, 118.5, 122.9, 126.1, 126.5,2,2127.7, 128.8, 130.3, 131.1, 134.5, 139.6, 148.8, 148.7,
149.0, 152.0, 166.0. MS: 457.74 {M Anal. Calcd for GsH,gBrCIlO5: C, 60.35; H, 3.96. Found C, 60.46; H, 3.99.

(E)-1-(4-(m-Chlorobenzyloxy)-3-methoxyphenyl)-3-g-trifluoromethylphenyl)-prop-2-en-1-one (4c)

Yield 69%. mp: 170-172C. IR (cni): 1664 (C=0), 1625 (C=C}H NMR (DMSO-ds) & 3.96 (s, 3H, -OC}),
5.30 (s, 2H, -OCH), 7.24 (d, 1H, K, J = 18.3 Hz), 7.30-8.12 (m, 12H, Ar-H & *C NMR (DMSO4d) J 56.2,
63.5, 123.4, 126.1, 127.2, 127.7, 128.8, 129.2,9,2680.3, 131.1, 133.0, 135.2, 135.9, 139.6, 14142.6, 147.8,
148.7, 149.0, 150.1, 167.1. MS: 446.84'[MAnal. Calcd for G,H1sCIF;O05: C, 64.51; H, 4.06. Found C, 64.60; H,
4.08,

(E)-1-(4-(m-Chlorobenzyloxy)-3-methoxyphenyl)-3-p-trifluoromethoxyphenyl)-prop-2-en-1-one (4d)

Yield 73%. mp: 192-194C. IR (cm%): 1651 (C=0), 1610 (C=CYH NMR (DMSOdg) J 3.85 (s, 3H, -OCH),
5.24 (s, 2H, -OCh), 7.19 (d, 1H, 1§, J= 17.8 Hz), 7.11-7.98 (m, 12H, Ar-H &Hi **C NMR (DMSOds) & 55.1,
62.4, 122.6, 125.2, 126.5, 127.4, 128.5, 129.2,9,381.3, 131.8, 132.0, 134.2, 136.4, 140.6, 141456.5, 148.8,
148.9, 149.8, 154.0, 165.7. MS: 462.84'[MAnal. Calcd for G;H1sCIF;0,: C, 62.28; H, 3.92. Found C, 62.35; H,
3.91,

(4-(m-Chlorobenzyloxy)-3-methoxyphenyl)-(4-p-methylsulfonylphenyl)-1H-pyrrol-3-yl)methanone (5a)

Yield 75%. mp: 196-198C. IR (cm?): 3272 (NH), 1667 (C=0), 1627 (C=C), 1358, 1168{S'H NMR (DMSO-
dg) d 3.20 (s, 3H, SECH;), 3.81 (s, 3H, -OC§), 5.14 (s, 2H, -OCH), 6.76 (s, 1H, &H), 7.09-7.92 (m, 12H, £H
& Ar-H), 8.80 (bs, 1H, NH)*C NMR (DMSO4,) dJ 43.5, 55.4, 68.9, 108.5, 113.3, 117.5, 118.6, 12122.2,
126.1, 126.2, 126.6, 127.2, 127.3, 127.7, 127.9,7230.3, 133.0, 135.8, 139.6, 141.7, 147.8,7,4819.0, 171.1.
MS: 495.09 [M']. Anal. Calcd for GgH,,CINOsS: C, 62.96; H, 4.47; N, 2.82. Found C, 63.05; 1904N, 3.00.

(4-(p-Bromophenyl)-1H-pyrrol-3-yl)-(4-( m-chlorobenzyloxy)-3-methoxyphenyl)-methanone (5b)

Yield 72%. mp: 200-202C. IR (cm'): 3270 (NH), 1662 (C=0), 1613 (C=CH NMR (DMSO-d) & 3.79 (s, 3H, -
OCH), 5.11 (s, 2H, -OCh), 6.73 (s, 1H, GH), 7.11-7.88 (m, 12H, £H & Ar-H), 8.78 (bs, 1H, NH)*C NMR
(DMSO-dg) J 55.2, 68.4, 108.1, 113.1, 117.0, 118.4, 122.7,71,2¥26.8, 128.2, 129.4, 131.5, 133.7, 134.9, 136.5,
139.3, 140.4, 142.8, 144.7, 146.4, 147.6, 149.8,51MS: 495.02 [M]. Anal. Calcd for GsH;sBrCINO;: C, 60.44;

H, 3.85; N, 2.82. Found C, 60.51; H, 3.86; N, 2.94.

(4-(m-Chlorobenzyloxy)-3-methoxyphenyl)-(4-p-trifluoromethylphenyl)-1 H-pyrrol-3-yl)methanone (5c¢)

Yield 78%. mp: 193-195C. IR (cm): 3285 (NH), 1675 (C=0), 1629 (C=CH NMR (DMSO-ds) & 3.85 (s, 3H, -
OCHg), 5.15 (s, 2H, -OCh), 6.79 (s, 1H, GH), 7.09-8.06 (m, 12H, £H & Ar-H), 8.84 (bs, 1H, NH)**C NMR
(DMSO-g) o 55.6, 69.3, 108.9, 113.5, 117.8, 119.3, 120.6,4,381.7, 133.3, 134.4, 136.7, 138.8, 139.4, 140.8,
141.3, 142.8, 144.5, 145.9, 146.6, 148.4, 150.4,9,5.71.2. MS: 485.10 [M. Anal. Calcd for GgH;sCIFsNOs: C,
64.27; H, 3.94; N2.88. Found C, 64.37; H, 3.98; N, 3.05.

(4-(m-Chlorobenzyloxy)-3-methoxyphenyl)-(4-p-trifluoromethoxyphenyl)-1 H-pyrrol-3-yl)methanone (5d)

Yield 70%. mp: 210-212C. IR (cm"): 3268 (NH), 1660 (C=0), 1608 (C=CH NMR (DMSO-dq) & 3.76 (s, 3H,
-OCH;), 5.10 (s, 2H, -OCH, 6.69 (s, 1H, GH), 7.05-7.72 (m, 12H, £H & Ar-H), 8.76 (bs, 1H, NH)**C NMR
(DMSO-dg) a 55.0, 67.9, 107.7, 112.6, 116.6, 116.8, 118.3,8,2B26.6, 128.4, 130.8, 132.4, 135.4, 136.5, 137.7
139.5, 141.3, 143.3, 144.8, 146.4, 149.0, 149.5,615152.8, 153.8, 169.7. MS: 501.10" M Anal. Calcd for
CyeH1oCIFNO,: C, 62.22; H, 3.82; N2.79. Found C, 62.30; H, 3.81; N, 2.93.
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(4-(m-Chlorobenzyloxy)-3-methoxyphenyl)-(4-6-methylsulfonylphenyl)-4,5-dihydro-1H-pyrazol-3-yl)

methanone (6a)

Yield 77%. mp: 206—-208C. IR (cm’): 3347 (NH), 1661 (C=0), 1578 (C=N), 1345, 116®£5'H NMR (DMSO-

ds) & 3.68 (s, 3H, SECH3), 3.62 (dd, 1H, K, Jax = 5.1 Hz,Jyx = 10.4 Hz), 3.78 (s, 3H, -OG}H 4.21 (dd, 1H, H,

Jaw = 11.9 Hz), 4.58 (dd, 1H, 4, 5.20 (s, 2H, -OCh), 7.15-7.73 (m, 11H, Ar-H), 10.06 (bs, 1H, NEC NMR
(DMSO-dg) o 43.4, 42.8, 55.2, 56.0, 68.6, 108.2, 118.1, 12626.8, 127.2, 127.4, 127.5, 131.3, 132.7, 134.5,
135.0, 138.4, 139.2, 144.8, 147.3, 148.7, 149.8,116VS: 498.10 [M]. Anal. Calcd for GsH»sCIN,OsS: C, 60.18;

H, 4.65; N,5.61. Found C, 60.31; H, 4.70; N, 5.81.

(4-(p-Bromophenyl)-4,5-dihydro-1H-pyrazol-3-yl)-(4-(m-chlorobenzyloxy)-3-methoxyphenyl)methanone (6b)
Yield 80%. mp: 209211°C. IR (cm%): 3344 (NH), 1658 (C=0), 1574 (C=Nj4 NMR (DMSO<ds) & 3.59 (dd,
1H, Hy, Jax = 5.0 Hz,Jyx = 10.3 Hz), 3.74 (s, 3H, -OGH 4.18 (dd, 1H, K, Jam = 11.7 Hz), 4.55 (dd, 1H, 4,
5.18 (s, 2H, -OCh), 7.10-7.64 (m, 11H, Ar-H), 10.05 (bs, 1H, NH)C NMR (DMSOds) & 42.7, 55.0, 55.9, 68.2,
113.5, 118.2, 118.9, 126.5, 127.1, 127.7, 128.9,51331.4, 133.5, 135.1, 136.9, 139.6, 143.6,114147.8, 149.0,
167.9. MS: 498.03 [M]. Anal. Calcd for G4H,BrCIN,Os: C, 57.68; H, 4.03; N5.61. Found C, 57.78; H, 4.05; N,
5.77.

(4-(m-Chlorobenzyloxy)-3-methoxyphenyl)-(4--trifluoromethylphenyl)-4,5-dihydro-1 H-pyrazol-3-yl)
methanone (6¢)

Yield 82%. mp: 199-202C. IR (cm%): 3350 (NH), 1664 (C=0), 1585 (C=Nj4 NMR (DMSO-ds) & 3.64 (dd,
1H, Hy, Jax = 5.2 Hz,Jyx = 10.6 Hz), 3.81 (s, 3H, -OGH 4.24 (dd, 1H, K, Jam = 12.0 Hz), 4.62 (dd, 1H, 4,
5.25 (s, 2H, -OCh), 7.21-7.87 (m, 11H, Ar-H), 10.10 (bs, 1H, NHIC NMR (DMSOds) & 43.4, 55.4, 56.2, 68.9,
113.3, 118.5, 122.4, 122.8, 126.1, 126.5, 126.8,4227.2, 127.7, 130.3, 133.0, 137.1, 137.5,6,3814.0, 147.7,
148.6, 168.2. MS: 488.11 [N). Anal. Calcd for GsH»oCIFsN,O5: C, 61.42; H, 4.12; N5.73. Found C, 61.50; H,
4.13; N, 5.87.

(4-(m-Chlorobenzyloxy)-3-methoxyphenyl)-(4-f-trifluoromethoxyphenyl)-4,5-dihydro-1 H-pyrazol-3-yl)
methanone (6d)

Yield 79%. mp: 215-217C. IR (cm): 3330 (NH), 1653 (C=0), 1572 (C=N4 NMR (DMSO-ds) & 3.54 (dd,
1H, Hy, Jax = 4.9 Hz,Jux = 10.1 Hz), 3.71 (s, 3H, -OGH 4.15 (dd, 1H, K, Jam = 11.5 Hz), 4.53 (dd, 1H, 4),
5.11 (s, 2H, -OCH), 7.01-7.52 (m, 11H, Ar-H), 10.02 (bs, 1H, NFC NMR (DMSO4,) & 42.4, 54.7, 55.5,
68.0, 108.8, 113.5, 118.7, 120.5, 120.9, 125.1,4,2128.4, 130.1, 132.1, 133.0, 135.6, 139.5, 1486.7, 147.5,
148.7, 149.1, 167.4. MS: 504.11 {M Anal. Calcd for GsH,,CIF;N,O,: C, 59.47; H, 3.99; N5.55. Found C,
59.58; H, 3.97; N, 5.70.

(4-(m-Chlorobenzyloxy)-3-methoxyphenyl)-(4-p-methylsulfonylphenyl)-1H-pyrazol-3-yl)methanone (7a)

Yield 81%. mp: 203203°C. IR (cm®): 3311 (NH), 1679 (C=0), 1626 (C=C), 1582 (C=N349, 1167 (S@. 'H
NMR (DMSO-dg) & 2.71 (s, 3H, SECH,), 3.85 (s, 3H,  -OCH), 5.18 (s, 2H, -OCH), 6.65 (bs, 1H, NH), 7.05-
7.97 (m, 11H, Ar—H).lSC NMR (DMSO4g) J 44.5, 55.9, 69.4, 114.2, 115.6, 123.8, 125.1, 12B28.5, 127.9,
128.7, 129.2, 129.9, 130.8, 133.5, 134.7, 135.8,5,3141.4, 142.6, 149.2, 153.7, 170.2. M&R6.96 [M']. Anal.
Calcd for GeH;,CIN,OsS: C, 60.42; H, 4.26; N§.64. Found C, 60.55; H, 4.29; N, 5.85.

(4-(p-Bromophenyl)-1H-pyrazol-3-yl)-(4-(m-chlorobenzyloxy)-3-methoxyphenyl)-methanone (7b)

Yield 83%. mp: 207-208C. IR (cm?): 3306 (NH), 1674 (C=0), 1618 (C=C), 1580 (C=NJ.NMR (DMSO-ds) &
3.80 (s, 3H, -OCH), 5.15 (s, 2H, -OCH), 6.60 (bs, 1H, NH), 6.98-7.91 (m, 11H, Ar-HJC NMR (DMSO4,) &
55.4, 68.9, 110.9, 113.3, 118.7, 120.9, 122.7,92®5.5, 126.3, 127.3, 127.7, 127.9, 130.3, 13338,0, 147.9,
149.1, 154.2, 158.3, 163.5, 169.8. MS: 497.77 TMAnal. Calcd for G4H:gBrCIN,Os: C, 57.91; H, 3.64; N, 5.99.
Found C, 57.62; H, 3.65; N, 5.81.

(4-(m-Chlorobenzyloxy)-3-methoxyphenyl)-(4--trifluoromethylphenyl)-1 H-pyrazol-3-yl)methanone (7¢)
Yield 85%. mp: 198-206C. IR (cm®): 3315 (NH), 1685 (C=0), 1629 (C=C), 1588 (C=ANJ.NMR (DMSO-d) &
3.89 (s, 3H, -OCH), 5.21 (s, 2H, -OCh), 6.68 (bs, 1H, NH), 7.11-8.05 (m, 11H, Ar-HfC NMR (DMSOds) &
56.2, 69.7, 113.7, 115.2, 123.5, 123.9, 125.4,0,2626.2, 126.9, 127.5, 128.6, 129.1, 130.8, 13133,8, 134.2,
135.7, 139.7, 142.5, 149.9, 153.4, 170.6. MS: 4B\8"]. Anal. Calcd for GsH1CIF;N,Os: C, 61.67; H, 3.73; N,
5.75. Found C, 61.79; H, 3.75; N, 5.95.
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(4-(m-Chlorobenzyloxy)-3-methoxyphenyl)-(4--trifluoromethoxyphenyl)-1 H-pyrazol-3-yl)methanone (7d)
Yield 76%. mp: 215-219C. IR (cm?): 3301 (NH), 1669 (C=0), 1613 (C=C), 1575 (C=NJ.NMR (DMSO-ds) &
3.75 (s, 3H, -OCH), 5.11 (s, 2H, -OCH), 6.57 (bs, 1H, NH), 6.90-7.82 (m, 11H, Ar-HJC NMR (DMSO4,) &
55.1, 68.8, 113.2, 114.5, 115.6, 121.7, 123.8,112R5.4, 126.7, 127.4, 127.9, 128.3, 129.0, 13182,7, 134.6,
134.9, 142.3, 149.6, 153.8, 160.5, 169.4. MS: 5DPM8"]. Anal. Calcd for GsH1sCIFsN,O,: C, 59.71; H, 3.61; N,
5.57. Found C, 59.81; H, 3.60; N, 5.72.

Pharmacology

Antimicrobial activity

The compoundd(a-d)-7(a-d) were assayed for antimicrobial activity at thré#edent concentrations (25, 50 and
100 pg/mL). The microorganisms utilized for antirmigial study areStaphylococcus aureu8acillus subtilis
(Gram-positive) andPseudomonas aerugingdélebsiella pneumoniaéGram-negative) and for antifungal activity
areAspergillus nigerand Penicillium chrysogenunChloramphenicol and Ketoconazole are used aslatdrdrugs
for antibacterial and antifungal studies, respetyivThein vitro antimicrobial activity was performed by agar well
diffusion method against test organisms [22, 23]trient broth (NB) plates were swabbed with 24 d btoth
culture (100 L) of test bacteria. Using the séedbrk borer, wells (6 mm) were made into eachiglate. Three
concentrations of DMSO dissolved compounds (25,180 pg/mL) were added into the wells by usingilster
pipettes. Simultaneously the standard antibiot@isoramphenicoffor antibacterial activity an&Ketoconazoldor
antifungal activity (as positive control) were sxtagainst the pathogens. The samples were disspiveMSO
which showed no zone of inhibition acts as negativetrol. The plates were incubated a®@7or 24 h for bacteria
and at 28C for 48 h for fungi. After appropriate incubatitime diameter of zone of inhibition of each well was
measured. Duplicates were maintained and the awerxges were calculated for eventual antimicrobéivity.

Minimum Inhibitory Concentration

Broth dilution test is used to determine Minimumhibiitory Concentration (MIC) of the test sampled,[25].
Freshly prepared nutrient broth was used as diuditite 24 h old culture of the test bacteria aeddist fungi were
diluted 100 folds in nutrient broth (100 pL ba@kcultures in 10 mL NB). The stock solution betsynthesized
compounds was prepared in DMSO by dissolving 5 mghe compound in 1 mL of DMSO. Increasing
concentrations of the test samples (1.25, 2.5052@, 40 mL of stock solution contains 6.25, 125,50, 100, 200
mg of the compounds) were added to the test tubeining the bacterial and fungal cultur@d.the tubes were
incubated at  37C for 24 h for bacteria and at 28 for 48 h for fungi. The tubes were examined fiible
turbidity and using NB as control. Control withdest samples and with solvent was assayed simoltahe The
lowest concentration that inhibited visible grovaththe tested organisms was recorded as MIC. Terchithe the
Minimum Bactericidal Concentration (MBC) [26] andimfdmum Fungicidal Concentration (MFC) [27] for easét
of test tubes in the MIC determination a loopfulbwbth was collected from those tubes which did staiw any
growth and inoculated on sterile nutrient brothr (f@cteria) and PDA (for fungi) by streaking. P&ateoculated
with bacteria and fungi were incubated at°87for 24 h and at 28C for 48 h respectively. After incubation the
lowest concentration that kills the tested orgasisvas noted as MBC (for bacteria) or MFC (for fyngi

The results pertaining to the antimicrobial studgsgnted irfables 1& 2 andFigs. 1 & 2 revealed that Gram-
positive bacteria were more susceptible towardstéséed compounds than Gram-negative bacteria. 3[fhe
disubstituted pyrazoleg#-d) exhibited slightly higher antibacterial activityat 3,4-disubstituted pyrrole54-d).
Amongst the tested compounBis and7c displayed higher inhibitory activity particulardgainst S. aureusvhen
compared with the standard drug Chloramphenicol. tiam other hand, the compoun@s and 7a showed
antibacterial activity almost equal to the standdrdg particularly againse. aureusAll the tested compounds
inhibited the spore germination against tested ifuimgfact, all the compounds exhibited slighthgher antifungal
activity towardsP. chrysogenunthan A. niger The compound$c and 7c showed greater antifungal activity
particularly againsP. chrysogenumvhen compared to the standard drug Ketoconazole.

The minimum inhibitory concentration (MIC), minimubactericidal concentration (MBC) and minimum fuzidal
concentration (MFC) values of the compounds teatedlisted inTable 3. MIC is the lowest concentration of an
antimicrobial that will inhibit the visible growtbf a microorganism (But it is not sure that the mogrganisms are
completely killed). The MBC/MFC is the lowest contmtion of antibiotic required to kill a particula
bacterium/fungi. The MBC/MFC involves an additiorsét of steps performed once the minimum inhibitory
concentration (MIC) is determined. The antimicrédiare usually regarded as bactericidal/fungicidathe
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MBC/MFC is not greater than four times the MIC [2B]was observed in compounfis and7c, the MBC value is
2 x MIC in case o5. aureusand the MFC value is 2 x MIC in caseRfchrysogenum.

The structure-activity relationship of the test @munds indicated that aromatized heterocycles-fsr@and
pyrazoles %a-d, 7a-d) displayed excellent activity. However, the dihyditerivatives §a-d) exhibited moderate
activity whereas activated olefinic compounds shbwav activity. The compoundSc and 7c are the potential
antimicrobial agents againSt aureusandP. Chrysogenunturther, it was observed that compounds havigbéri
electron withdrawing groups displayed greater aictiobial activity.

RESULTS AND DISCUSSION

Chemistry

The synthetic route that leads to the synthesisheftitle compounds is depicted in Scheme 1. Tlatisg
compound 1-(4+t-chlorobenzyloxy)-3-methoxyphenyl)ethanoi® Was obtained by the treatment of 4-hydroxy-3-
methoxyacetophenoné)(with 1-chloro-3-chloromethylbenzer® in the presence of potassium carbonate
in dimethylformamide. ThéH NMR spectrum o8 displayed three singlets &t2.53 (CO-CH), 3.84 (-OCH)
and 5.22 ppm (-OCH) apart from aromatic signals. The synthetic inediate E)-1-(4-(m-chlorobenzyloxy)-3-
methoxyphenyl)-3-(4-aryl)prop-2-en-1-onéatd) was prepared by Claisen-Schmidt reactoddrcompound3 with
araldehyde in the presence of sodium hydroxide éthemol. ThéH NMR spectrum of compoundia exhibited a
doublet aty 7.22 ppm due tolefin proton K. Another doublet due to other olefin protop &djacent to aryl group
observed at much downfield region and merged wittmatic protons. The coupling constahg = 18.2 Hz
indicated that they posses®ns geometry. Besides, compouda also showed three singlets due to methyl,
methoxy and methylene protons, respectively. 1{8Rir cycloaddition of dipolar reagents to dipofatibes is one
of the facile techniques for the synthesis of fimembered heterocycles. The olefin moiety presertaid was
exploited to build pyrrole and pyrazole rings. Thime treatment ofa-d with tosylmethyl isocyanide (TosMIC) in
the presence of sodium hydride in a solvent mixt(2el) of ether and dimethyl sulfoxide gave (d-(
chlorobenzyloxy)-3-methoxyphenyl)-(4-arylHipyrrol-3-yl)methanone 5@a-d). The '"H NMR spectrum of5a
displayed a singlet at 6.76 ppm due to £H of pyrrole ring, whereas the other singlet doeCf-H appeared at
downfield region and merged with aromatic protdnsaddition, a broad singlet was presend &80 ppm due to
NH which disappeared on deuteration. Moreo®earexhibited three singlets &t3.20 (SQCHjy), 3.81 (-OCH) and
5.14 ppm (-OCH). On the other hand, the cycloaddition of diazdragte to compounda-d in the presence of
triethylamine in ether at20to  —15°C for 48-50 h produced (m-chlorobenzyloxy)-3-methoxyphenyl)-(4-aryl)-
4,5-dihydro-H-pyrazol-3-yl)methanoné6a-d). In the *"H NMR spectrum of6a, an AMX splitting pattern was
observed due to methylene and methine protonsraipiine ring. The three double doublets presedt3af2, 4.21
and 4.58 ppm were assigned tp, H and H, respectively. The coupling constant valdgs= 5.1,Jyx = 10.4 and
Jam = 11.9 Hz indicated that & Hy arecis, Ha, Hy aretrans while Hy, Hx aregeminal Apart from this, a broad
singlet was observed 4t10.06 ppm due to NH which disappeared whg® Was added. Moreovea displayed
three singlets ab 3.68, 3.78 and 5.20 ppm due to 8B; -OCH; and-OCH, respectively. The oxidation of
compound6a-d with chloranil in xylene led to (4at-chlorobenzyloxy)-3-methoxyphenyl)-(4-arylHipyrazol-3-
yl)ymethanone{a-d). The absence of an AMX splitting pattern due yoagoline ring protons iffa-d confirmed its
formation. The structures of all the new compoungse further confirmed by IR*C NMR, mass spectra and
elemental analyses.
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Table 1. Thein vitro antibacterial activity of compounds 4(a-d)-7(a-d)

Zone of inhibition (mm)

Gram-positive bacteria Gram-negative bacteria
S. aureus B. subtilis P. aeruginosa K. pneumoniae
Compound 25 50 100 | 25 50 100 | 25 50 00 | 25 50 100
Hg/ Hg/ no/ no/ uo/ no/ Hg/ Hg/ Hg/ Hg/ ug/ Hg/
mL mL mL mL mL mL mL mL mL mL mL mL
4a - 1142 14+1 - 9+3 13+2 - - 11+2 - - 102
4b - 1042 1242 - - 11+1 - - 10+2 - - 9+3
4c - 12+1 15+2 - 10+2 14+1 - - 12+1 - - 11+2
4d - 8+1 1143 - - 10+3 - - 9+1 - - 8+2
5a 29+3 33+1 35+2 24+2 27+1 3042 1741 19+9 21483 1242 442 1643
5b 27+2 3042 32+3 23+1 2542 29+1 15+] 17+8 20+ 1141 2+1 15+1
5¢c 3242 34+3 37+2 28+3 3042 3241 19+7 21+1 24+p 1342 5+1 1742
5d 24+1 2612 30+1 2242 24+3 27+3 13+7 15+9 18+8 9+1 21| 13+2
6a 20+3 23+3 25+3 17+3 22+2 24+2 12+7 14+ 1648 - 1241 14+3
6b 18+1 2142 23+2 1612 19+3 22+1 11+] 132 15+p - 1142 13+1
6C 23+2 25+1 28+3 21+1 23+2 25+1 13+1 15+9 1748 - 1342 15+3
6d 163 19+2 21+3 14+2 17+1 20+2 1041 12+ 14+p - 1042 12+3
7a 3042 33+1 35+2 27+1 3042 3241 18+2 2012 22483 1342 611 19+2
7b 28+1 31+2 33+1 2612 29+3 31+2 16+2 18+3 20+B 1241 5+24 17+1
7c 34+1 3612 38+3 29+2 31+3 3442 2041 22+ 2543 1442 7+3 2042
7d 2612 29+1 32+2 25+1 27+1 29+3 14+7 1638 19+p 1041 2+ 14+1
Cﬂgiﬂp- 30+2 | 33+l | 3522 | 32#¢1| 34+3| 381  25:7  27+3  30:2 3842 03 | 4243
Control (DMSO - - - - - - - - - - - -
(-) No activity; (¥) Standard deviation.
Table 2. Thein vitro antifungal activity of compounds 4(a-d)-7(a-d)
Zone of inhibition (mm)
Compound A. niger P. chrysogenum
25pg/mL| 50pg/mL 100pg/mL 25pg/mL 50 pg/ rpl100 pg/ mL
4a 9+3 10£3 11+2 11+3 14+2 17+2
4b 842 942 1043 1042 1241 15+%
4c 10+2 11+2 12+1 1243 1642 1941
4d 7+3 8+1 9+2 10+1 11+3 14+2
5a 2542 2743 29+1 32+1 35+1 38+2
5b 22+1 2542 27+2 27+2 30+2 3312
5c 29+1 31+2 34+3 36+1 38+2 4043
5d 1942 2145 24+2 25+% 2742 31+2
6a 17+1 19+1 2142 2242 2443 28+%
6b 15+1 17+2 20+1 20+1 23+1 2642
6C 18+2 20+1 22+3 24+1 26+3 29+3
6d 1443 1642 19+2 18+1 2042 23+1
7a 27+1 29+2 31+3 33+2 35+3 38+2
7b 2442 2645 28+1 30+Z 3242 3448
7c 31+1 3442 36+1 38+2 4042 4245
7d 20+3 2242 25+3 28+1 30+2 3241
Ketoconazole 31+1 33+3 36+2 34+1 362 38+3
Control
(DMSO) ) ) ) ) ) )
(-) No activity; + Standard deviation
Table 3. MIC, MBC and MFC of compounds 5c and 7¢
Minimum inhibitory concentration
MIC (MBC / MFC) ug/ mL
Compound S. B'. . P'. K. . A P.
aureus subtilis | aeruginosg pneumoniael  niger chrysogenum
5c 12.5(25) | 50 (>100) 50 (>200) 100 (>200) 50 (>100) 25 (50)
7c 6.25 (12.5)| 25(100)] 50 (>100) 100 (>200) 25 (100) 12.5 (25)
Chloramphenicol 6.25 6.25 6.25 12.5 - -
Ketoconazole - - - - 6.25 12.5
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Fig. 1. Thein vitro antibacterial activity of compounds 4(a-d)-7(a-d)
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Fig. 2. Thein vitro antifungal activity of compounds 4(a-d)-7(a-d)
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CONCLUSION

In conclusion, some new 3,4-disubstituted pyrraled pyrazoles were prepared from the syntheticrivediate E)-
1-(4-(m-chlorobenzyloxy)-3-methoxyphenyl)-3-(4-aryl)propeR-1-one on treatment with tosylmethyl isocyanide
and diazomethane. All the target compounds werduated for antimicrobial activity. The chloro substed
pyrroles and pyrazoles¢, 7c) displayed pronounced antimicrobial activity partarly againstS. aureusand P.
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chrysogenumThe compounds having pyrrole and pyrazole moietidsibited significant antimicrobial activity
when compared with the other tested compoundshéwyrit was observed that compounds having higlestren
withdrawing groups showed greater antimicrobiaivétgt
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Scheme 1Synthesis of 3,4-disubstituted pyrroles and pyezol
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