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ABSTRACT

5-(2’-n-butyl-4’-chloro 1’-H-imidazol- 5’-yl)-3-aryl-4, 5-dihydro-1-H-pyrazoles. (2a-2j); 1-[5’-
(27”-n-butyl-4”- chloro-1"-H-imidazol-5"-yl)-3’-Aryl-4’, 5’-dihydro-1’-H-pyrazol-1-yl]-ethanones. (3a-
3j); 5-(2’-n-butyl-4’-chloro-1’-H-imidazol-5’-yl)-3-Aryl-1-phenyl-4, 5-dihydro-1-H-pyrazoles. (4a-4j)
have been synthesized. The products have been assayed for their antimicrobial activity against Gram
+ve bacteria and Gram —ve bacteria and antifungal activity. The products have been characterised by
IR, THNMR, Mass Spectra and TLC.
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1. INTRODUCTION

Pyrazoles derivatives have been found to possess wide range of therapeutic activities as
Antimicrobial 1, Anti-inflammatory 23, Anti-allergic #, Anticonvulsant and Antidepressant °,
Anti-diabetic ®, Anti-implantation 7, Antitumor &, Antineoplastic °, Analgesic 1!, Fungicidal
1213 Bactericidal 4% Herbicidal 6, Cardiovascular 7, Anti-amoebic 8, Tranquilizer ° etc.
5-(2’-n-butyl-4’-chloro-1’-H-imidazol-5’-yl)-3-aryl-4,5-dihydro-1-H-pyrazoles (2a-2j) have
been synthesized by condensation of 3-(2’-n-butyl-4’-chloro-1’-H-imidazol-5’-yl)-1-aryl-prop-
2-ene-1-ones with hydrazine hydrate; 1-[5’-(2”-n-butyl-4”-chloro-1”-H-imidazol-5"-yl)-3’-
Aryl-4’5°-dihydro-1’-H-pyrazol-1-yl]-ethanones  (3a-3j) have been synthesized by
condensation of 3-(2’-n-butyl-4’-chloro-1’-H-imidazol-5’-yl)-1-aryl-prop-2-ene-1-ones with
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glacial acetic acid and hydrazine hydrate; 5-(2’-n-butyl-4’-chloro-1’-H-imidazol-5’-yl)-3-Aryl-
1-phenyl-4, 5-dihydro-1-H-pyrazoles (4a-4j) have been synthesized by condensation of 3-(2’-
n-butyl-4’-chloro-1’-H-imidazol-5’-yl)-1-aryl-prop-2-ene-1-ones with phenyl hydrazine.

The products (2a-2j); (3a-3j); (4a-4j) were assigned by IR, tHNMR, mass spectral data,
TLC, physical data and antimicrobial activity represented in Table 1, Table 2 and Table 3
respectively.

2. ANTIMICROBIAL ACTIVITY

The antimicrobial activity was determined by cup plate method ?° at a concentration of
50 pg/ml using DMF as a solvent. The activity was taken by Gram positive bacteria B.
megaterium, S. aureus, Gram negative bacteria Escherichia coli, and S. taphimarium and
antifungal activity against Aspergillus niger. The zone of inhibition was measured in mm. The
antibacterial activity was compared with the known standard drugs, viz, Ampicillin,
Chloramphenicol, Norfloxacin and antifungal activity was compared with known standard drug
viz. Fluconazole. The zone of inhibition that displayed by standard drugs are recorded in Table
4,

3. EXPERIMENTAL

All the melting points were measured by open glass capillary method. IR absorption
spectra (in cm™) were recorded on SHIMADZU-FT-IR-8400 spectrophotometer, frequency
range: 4000-400 cm™ using KBr disc pallet method, *H NMR on 400 MHz Bruker Avance-111
spectrometer using DMSO-d6 as a solvent and TMS as instrument standard and mass spectra
on SHIMADZU-GC-MS QP-2010 Ultra. The purity of the compounds were routinely checked
by TLC using silica gel-G.

3. 1. Synthesis of 3-(2’-n-butyl-4’-chloro-1’-H-imidazol-5’- yl)-1-(4>’-methoxy phenyl)-
prop-2-ene-1-one (1i)

A mixture of 2-(n-butyl)-4-chloro-5-carboxaldo-1H-imidazole (1.87 gm, 0.01 M); 4-
Methoxy acetophenone (1.50 gm, 0.01M); 1, 4-dioxane (20 ml); 20% NaOH (20 ml) was stirred
for 24 hrs. at room temperature. Completion of reaction was checked with TLC. The reaction
mixture was poured into crushed ice, filtered it, dried it. The product was crystallised in 1,4-
dioxane.

Yield: 77%; M.P.: 87 °C; (Required: C: 64.05; H: 6.01; N: 8.79%; C17H19CIN20>; Found:
C: 64.05; H: 6.01; N: 8.70%).

IR (KBr): 2968 (C-H str. asym); 2864 (C-H str. sym); 1459 (C-H str. Def) 3060 (C-H str.
aromatic); 1558 (C=C ring skeletal); 1166 (C-H i.p. (def)); 751 (C-H-str.def); 1600 (C-N str.);
1515 (C=N str.); 3415 (N-H str); 1600 (N-H bending); 1653 (C=0 str.); 1459 (CH=CH); 728
(C-ClI); 1250 (C-O-C str.).

'H NMR: 0.9 (T, 3H, -CHs); 1.2-1.3 (m, 2H, -CH,-CHg); 1.5-1.6 (m, 2H, -CH2-CH.-
CHs3); 2.6 (T, 2H, -CH,-CH,-CH2-CHj3); 12.8 (S, 1H, -NH); 7.4 (d, 1H, -CH=CH-) 7.6 (d, 1H,
-CH=CH-); 7.1 (d, 2H, Ar-H); 8.0 (d, 2H, Ar-H); 3.8 (S, 3H, -OCHs).
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m/z: 318, 283, 268, 253, 240, 225, 211, 200, 184, 167, 145, 135, 115, 107, 92, 77, 64, 43,
41, 40.

Similarly, other compounds (la-1j) were synthesized. Chalcones physical data and
antimicrobial activities are published in another journal.

3. 2. Synthesis of 5-(2’-n-butyl-4’-chloro 1’-H-imidazol-5’-yl)-3- (4’’-methoxy phenyl)-4,
5-dihydro-1-H-pyrazole (2i)

A solution of 3-(2’-n-butyl-4’-chloro-1’-H-imidazol-5’-yl)-1-(4°’-methoxy phenyl)-
prop-2-ene-1-one (3.19 gm, 0.01 M), hydrazine hydrate (4.8ml, 0.15M) and 1, 4-dioxane (20ml)
was refluxed in an oil bath for 6 hrs. at 120 °C temp. Completion of reaction was checked with
TLC. After the completion of reaction, the reaction mixture was poured into crushed ice.
Filtered it, dried it. The product was crystallised in 1, 4-dioxane.

Yield: 79%; M.P.: 290 °C; (Required: C: 61.35; H: 6.36; N: 16.83%; C17H21CIN4O;
Found: C: 61.31; H: 6.32; N: 16.78%).

IR (KBr): 2927 (C-H str. asym); 2864 (C-H str. sym); 1465 (C-H str. Def); 3019 (C-H
str. aromatic); 1597 (C=C ring skeletal); 1179 (C-H i.p. def); 752 (C-H- str.0.0.p.def); 1511 (C-
N str.); 1543(C=N str.); 3472 (N-H str.); 1561 (N-H bending); 752 (C-CI); 1230 (C-O-C str.).

'H NMR: 0.8-0.9 (T, 3H, -CHg3); 1.2-1.3 (m, 2H, -CH2-CHs); 1.5 (m, 2H, -CH2-CH,-
CHs3); 2.5 (T, 2H, -CH2-CH2-CH2-CHa); 12.1 (S, 1H, -NH); 7.0 (S, 1H, -NH); 4.9 (d, 2H, -CH>);
3.4 (T, 1H, -CH); 8.2 (d, 2H, Ar-H); 7.4 (d, 2H, Ar-H); 3.8 (S, 3H, -OCHs).

m/z: 333, 317, 303, 289, 275, 233, 224, 199, 175, 168, 157, 133, 107, 92, 77, 68, 57, 43,
41, 40.

Similarly, other compounds (2a-2j) were synthesized.

The physical data and antimicrobial activity of (2a-2j) represented in Table 1.

Table 1. The physical data and antimmicrobial activity of compounds (2a-2j). Zone of
inhibition in mm.

Antibacterial activity T S,
. o) =
% Nitrogen s
. £ 5
g o) yield Gram +ve Gram —ve E &
= Ar Molecular s bacteria bacteria
@ Formula o
> : n _ o
s | 2| & 8 |58 &
L 3 IS =] < =
< L - © - wl A
2a CsHs- C16H19CIN4 229 | 18.50 | 18.49 14 17 14 12 19
2b 3-OH.CgHs- Ci6H1sCIN4O | 152 | 17.57 | 17.50 15 15 17 16 20
2C 4-OH.C5H4- C16H19C|N4O 280 17.57 17.45 16 13 20 15 22
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2d 3-NH2.CsHq- Ci6H20CINs | >300 | 22.04 | 22.00 14 16 23 18 23
2e 4-Cl.CeHy- Ci6H1eCl2Ns | 219 | 16.61 | 16.58 23 20 18 23 19
2f 4-Br.CeHs- Ci1sH1sBrCINg | 239 | 14.68 | 14.60 17 22 16 19 17
29 3-NO,.CsHq- Ci6H18CINsO, | 213 | 20.14 | 20.10 18 17 19 15 16
2h 4-NO2.CeHs- Ci6H18CINsO, | 173 | 20.14 | 20.05 16 19 18 20 15
2i 4-OCHs.CsHs- Ci7H21CIN4O | 290 | 16.83 | 16.78 15 14 17 19 20
2] |3-NHg, 2-OH.CgHs- | Ci6H20CINsO | 162 | 20.98 | 20.90 21 15 19 16 17

3. 3. Synthesis of 1-[5’-(2”-n-butyl-4”-chloro-1”-H-imidazol-5”-yl)-3’-(4”’-methoxy
phenyl)-4°,5’-dihydro-1’-H-pyrazole-1-yl]-ethanone (3i)

A solution of 3-(2’-n-butyl-4’-chloro-1’-H-imidazol-5’- yl)-1-(4’’-methoxy phenyl)-
prop-2-ene-1-one (3.19 gm, 0.01 M), glacial acetic acid (0.6 ml, 0.01 M) and Hydrazine hydrate
(0.32 ml, 0.01 M) take in RBF. The reaction mixture was refluxed in oil bath for 6 hrs. at 120
°C temperature. After completion of the reaction, the reaction mixture was poured into crushed
ice. The products were formed filtered it, dried it. The product was crystallized in 1, 4-dioxane.

Yield: 76%; M.P.: 295 °C; (Required: C: 60.88; H: 6.18: N: 14.95%; C19H23CIN4O2;
Found: C: 60.82; H: 6.13; N: 14.89%).

IR (KBr): 2927 (C-H str. asym); 2862 (C-H str. sym); 1440 (C-H str. Def); 3077 (C-H
str. aromatic); 1597 (C=C ring skeletal); 1179 (C-H i.p. def); 751 (C-H- str.0.0.p.def); 1561 (C-
N str.); 1511(C=N str.); 3477 (N-H str.); 1440 (N-H bending); 1680 (C=0 str.); 851 (C-CI);
1230 (C-O-C str.).

'H NMR: 0.8-0.9 (T, 3H, -CHs); 1.3 (m, 2H, -CH,-CHa); 1.6 (m, 2H, -CH2-CH,-CHa);
2.6 (T, 2H, -CH2-CH>-CH,-CHj3); 12.8 (S, 1H, -NH); 3.3 (S, 3H, -C=0-CHs3); 3.8 (S, 3H, -
OCHa); 7.4 (d, 2H, -CH>); 7.6 (T, 1H, -CH); 7.1 (d, 2H, Ar-H); 8.0 (d, 2H, Ar-H).

m/z: 375, 343, 338, 317, 276, 267, 217, 190, 184, 157, 107, 98, 77, 57, 43, 41, 40, 31.

Similarly, other compounds (3a-3j) were synthesized.

The physical data and antimicrobial activity of (3a-3j) represented in Table 2.

3. 4. Synthesis of 5-(2’-n-butyl-4’-chloro-1’-H-imidazol-5’-yl)-3-(4’’-methoxy phenyl)-1-
phenyl-4, 5-dihydro-1-H-pyrazole (4i)

A solution of 3-(2’-n-butyl-4’-chloro-1’-H-imidazol-5’-yl)-1-(4’’-methoxy phenyl)-
prop-2-ene-1-one (3.19 gm, 0.01 M), Phenyl hydrazine (0.8 ml) and 1, 4-dioxane (15 ml) take
in a RBF. The reaction mixture was refluxed in oil bath for 6 hrs. at 120 °C. After completion
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of the reaction, the reaction mixture was poured into crushed ice. The products were formed,
filtered it, dried it. The product was crystallized in 1, 4-dioxane.

Yield: 77%; M.P.: 116 °C; (Required: C: 67.55; H: 6.16; N: 13.70%; C23H25CIN4O;

Found: C: 67.53; H: 6.14; N: 13.68%).

IR (KBr): 2927 (C-H str. asym); 2864 (C-H str. sym); 1438 (C-H str. Def); 3032 (C-H

str. aromatic); 1597 (C=C ring skeletal); 1177 (C-H i.p. def); 691 (C-H- str.0.0.p.def); 1561 (C-
N str.); 1545 (C=N str.); 3493 (N-H str.); 1438 (N-H bending); 829 (C-Cl); 1231 (C-O-C str.).

IH NMR: 0.8-0.9 (T, 3H, -CHs); 1.2-1.3 (m, 2H, -CH2-CHs); 1.5 (m, 2H, -CHy-CH-

CHs); 2.5 (T, 2H, -CH2-CH2-CHo-CHs): 12.1 (S, 1H, -NH); 3.8 (S, 3H, -OCHs); 3.3 (d, 3H, -
CH,-CH); 7.6 (d, 2H, Ar-H); 8.0 (d, 2H, Ar-H); 7.0 (T, 1H, Ar-H); 8.2 (d, 2H, Ar-H); 7.1-7.2

(d, 2H, Ar-H).
m/z: 409, 377, 351, 333, 308, 275, 251, 224, 184, 157, 133, 107, 98, 77, 57, 43, 41, 40,
31.
Similarly, other compounds (4a-4j) were synthesized.
The physical data and antimicrobial activity of (4a-4j) represented in Table 3.
Table 2. The physical data and antimmicrobial activity of compounds (3a-3j).
Zone of inhibition in mm.
2
Antibacterial activity %
% Nitrogen (—‘3
. yield =)
) ) Gram +ve Gram —ve S
< Molecular 3 bacteria bacteria =
S - [
@ Ar Formula o <t
= ] "
; = s, 2 = | 5 a
g | 5| E S| 88) ¢
3a CeHs- C1sH21CIN,O | 276 | 16.25 | 16.19 | 15 16 18 | 19 18
3b 3-OH.CeHs- | C1gH2CINSO, | 157 | 1553 | 1550 | 17 13 20 | 22 14
3c 4-OH.CeHs- | CigH21CINSO2 | 291 | 1553 | 1545 | 18 14 19 | 17 22
3d 3-NH2.CsHs- | CisHaCINsO | >300 | 19.46 | 19.40 | 22 17 18 | 19 16
3e 4-C1.CeH4- CisH2oCILNJO | 131 | 14.77 | 1471 | 17 22 18 | 16 19
3f 4-Br.CeHs~  |[CisH20BrCIN,O | 135 | 1322 | 13.19 | 19 17 24 | 18 21
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39 3-NO,.CsH4- Ci1sH20CINsOs | 149 | 17.96 | 17.91 16 13 18 15 20
3h 4-NO2.CeHs- Ci1sH20CINsOs | 128 | 17.96 | 17.89 15 14 19 20 17
3i 4-OCH3.CsHg- | C1oH23CIN4O2 | 295 | 14.95 | 14.89 18 19 16 16 18
3j |3-NHz, 2-OH.CgHs- | C1sH2CINsO, | >300 | 18.63 | 18.59 20 23 17 19 21

Table 3. The physical data and antimmicrobial activity of compounds (4a-4j).
Zone of inhibition in mm.

>

Antibacterial activity 2

Q

% Nitrogen ‘_;

. yield =2

S ) Gram +ve Gram —ve 35

= Ar Molecular N bacteria bacteria b=

@ Formula o <
=

: 2} - — —

= | 2| 8| 8|58 &

= 5] S 3 8 Wi c

O L o 5 o <

4a CsHs- C22H23CINg 140 | 14.79 | 14.71 13 17 14 14 19

4b 3-OH.CgHs- C22H23CINAJO | 146 | 14.19 | 14.10 15 19 17 10 21

4c 4-OH.CgsHs- Cx2H23CIN,O | 184 | 14.19 | 14.08 16 14 18 11 15

4d 3-NH,.CgHs- Cx2H2CINs | >300 | 17.78 | 17.72 14 19 18 12 18

4e 4-Cl.CeHs- Cx2H2CINg | 135 | 13.55 | 13.49 20 18 19 21 22

4f 4-Br.CeHs- CxH2BICINg | 142 | 12.24 | 12.19 23 22 18 17 14

4q 3-NO,.CgHs- Cx2H2CINsO, | 127 | 16.52 | 16.49 19 16 17 15 17
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4h

4-NO2.CsHs-

C22H22CINs0;

119 | 16.52

16.45

17

19

21

12

21

4

4-OCHj3.CeHs-

C23H25CINSO

116 | 13.70

13.68

15

20

22

14

18

4 3-NHy, 2-OH.CsHs- | C22H24CINsO | 280 | 17.09 | 17.10 21 19 18 20 20

Table 4. Compounds showing comparable antimicrobial activity with known standard drugs.

Antibacterial activity
Antifungal activity
Compounds Gram +ve Bacteria Gram -ve Bacteria
B. mega. S. aureus S. taphi. E. coli. A. niger
2e 2e 2c 2e 2b
2j 2f 2d 2h 2c
(2a-2j)
- - - - 2d
- - - - 2i
ad 3e 3b 3b 3c
3j 3j 3f 3h 3f
(3a-3j)
- - - - 3g
- - - - 3j
4e 4f 4h 4e 4b
4f 4 4 4 de
(4a-4j)
4j - - - 4h
- - - - 4
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Activity of Standard Drugs:

1 (AS'S F:;/'r'r'l'l’; 27 26 25 28 -
2 gg‘:;':‘n‘i;‘e“ico' 29 28 27 25 -
3 (NS%rﬂgj‘;‘f)'” 32 30 24 27 -
e | .

4. REACTION SCHEME

JO ;

N” “CH,CH,CH,CH; + Ar—C——CH;,

(1) 1, 4-dioxane
(2) 20% NaOH
(3) 24 Hrs; Stirring

0 X

Ar——C—HC—HC N
|
H

1a-1j

(1) NH,-NH,. x H,0 (1) NH,-NH, . H,0 + gla HA¢
(2) 1,4-dioxane (2) 1,4-dioxane
(3) Reflux for 6hrs. (3) Reflux for 6hrs.

(4)120'C v 120C

” H CH,CH,CH,CH; N CH,CH,CH,CH;
(I:OCH3
2a-2j 3a-3j
Ar = Aryl

Scheme 1
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5. CONCLUSIONS

5-(2’-n-butyl-4’-chloro 1’-H-imidazol-5’-yl)-3-aryl-4, 5-dihydro-1-H-pyrazoles. (2a-2j);
1-[5°-(2”-n-butyl-4"-chloro-1”-H-imidazol-57-yl)-3’-Aryl-4°,5’-dihydro-1’-H-pyrazol-1-yl]-
ethanones. (3a-3j) and 5-(2’-n-butyl-4’-chloro-1’-H-imidazol-5’-yl)-3-Aryl-1-phenyl-4,5-
dihydro-1-H-pyrazoles. (4a-4j) have been synthesized. The compounds 2b, 2c, 2d, 2e, 2f, 2h,
2i, 2j, 3b, 3c, 3d, 3e, 3f, 39, 3h, 3], 4b, 4e, 4f, 4h, 4i, 4j showed good remarkable antibacterial
and antifungal activity with compared to known standard drugs e.g., Ampicillin,
Chloramphenicol, Norfloxacin and Fluconazole at same concentration 50 pg/ml.

Acknowledgement

The authors are thankful to the Management and Principal, Shree M. and N. Virani Science College, Chemistry
Department, Rajkot, for providing research facilities.

References
[1] J.Panda, S. V. Srinivas, M. E. Rao. Journal of Indian Chemical Society 79(9) (2002)
770-771, Chemical Abstracts 138 (2003) 153499n.

[2] F.F.Barsoum, H. M. Hosni, A. S. Girgis. Bio-organic Medicinal Chemistry 14(24)
(2006) 8176-8175

[3] A.A.Bekhit, H. H. Ashour, A. A. Guemei. Arch. Pharm. (Weinheim) 338(4) (2005)
167-174

[4] A.Roman. Pharmazie 45 (1990) 214
[5] O. Ruhoglu, Z. Ozdemir, A. A. Bilgin. Arzneimittelforschung 55(8) (2005) 431-436
[6] H.G. Gargand P. P. Singh. Journal of Chemical Society 2 (1936) 1141

[7] D.B. Reddy, T. Senshuna and M. V. Ramma Reddy. Indian Journal of Chemistry 30B
(1991) 46

[8] W.I. Ronald, A. Adriano. Chemical Abstracts 126 (1997) 181346f
[9] H. M. Mokhtar, H. M. Faidallah. Pharmazie 42 (1987) 482
[10] D. Francois, Patent Schrift (Switz). Chemical Abstracts 117 (1992) 90276f

[11] G. Ayses, D. Seref, C. Gultaze, E. Kevser, V. Kamil. European Journal of Medicinal
Chemistry 35 (2002) 359-364

[12] S.S. Nayal and C. P. Singh. Asian Journal of Chemistry 11(1) (1999) 207-212

[13] O. A. Fathalla, S. M. Awad, M. S. Mohamed. Arch. Pharm. Res. 28(11) (2005) 1205-
1212

[14] P. Desaea, A. Nunrich, M. Carderny and G. Devaux. European Journal of Medicinal
Chemistry 25 (1990) 285

-46-



World News of Natural Sciences 35 (2021) 38-47

[15] B. Kalluraya, R. Chimabalkar, G. Rai, R. Gururaja, S. Shenoy. Journal of Indian
Council Chemistry 18(2) (2001) 39-43

[16] K. Wellinga, H. H. Eussen Jacobus. European Patient Ep 269 (1988) 141 Chemical
Abstracts 110 (1989) 8204

[17] Y. Hiroyuti, O. Mocoto. European Patient Appl. Ep (1988) 295695 Chemical Abstracts
111 (1989) 23510

[18] A. Budakoti, M. Abid, A. Azam, B. Hans, R. Rolf and R. Rudolf. US. Patient 3 (1974)
822 283 Chemical Abstracts 81 (1974) 105494r

[19] K. Zalgislaw and V. Seffan. Acta. Pol. Pharm. 36(6) (1979) 645 Chemical Abstracts 93
(1980) 204525e

[20] A. L. Barry; The Antimicrobial Susceptibility test, principle and practices. ELBS04th
Edition) (1976) 180-193

47-



