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ABSTRACT

Thiazolyl pyrazole anchored chalcones were converted into chromones and aurones.
Formation of the target compounds was confirmed by spectral techniques like IR, *H NMR and
mass spectrometry. The newly synthesized compounds were screened for their antibacterial
activities.
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INTRODUCTION

1,3-Thiazole is well known sulphur and nitrogen containing five membered
heterocyclic compound found in many clinically used drugs like Nizatidine, Meloxicam,
Ritonavir, Tiazofurin, Bleomycin, Nitazoxanide, etc. Molecules containing thiazole nucleus
are attractive targets for medicinal chemistry because of their wide spectrum of biological
activities such as anti-inflammatory" ", antibacterial®, antiproliferative'™ and adenosine receptor
antagonists". Pyrazole and its derivatives are known to possess antibacterial’, fungistatic*, and
anti-inflammatory""" activities. Chromone is an important class of oxygen-containing
heterocyclic compounds and part of the flavonoid family. Chromone derivatives exhibit wide
range of pharmacological activities such as antiallergicV, antitumor’™, antimicrobial*,
antioxidant, anti-inflammatory*", antiproliferative", etc. Aurones are found in some flowers,
bark, seedlings, leaves and nectar of plant species. Recently aurones are known to have various
biological activities such as anti-cancer™, antioxidant, anti-inflammatory*¥' and
antimicrobial®"',

Various biological activities associated with thiazole, pyrazole, chromones and aurones
prompted us to synthesize thiazolyl pyrazole anchored fluorinated chromones and aurones.
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EXPERIMENTAL

Physical constants of all synthesized compounds were determined in open capillary tubes in
liquid paraffin bath and are uncorrected. The IR spectra were recorded on Shimadzu IR
Affinity-1S FTIR spectrophotometer. The NMR spectra were recorded on Varian NMR 400
MHz spectrometer (Varian Inc., Switzerland) and chemical shifts are given in 6 ppm relative
to TMS using deuterated DMSO and deuterated chloroform as solvents. Mass spectra were
recorded on Water’s Acquity Ultra Performance TQ Detector Mass Spectrometer.

RESULT AND DISCUSSION

Synthesis of (E)-3-(3-(2-(4-fluorophenyl)-4-methylthiazol-5-yl)-1-phenyl-1H-pyrazol-4-yl)-
1-(2-hydroxyphenyl)prop-2-en-1-one 3 was carried out by known method * V', Compound 3
on reaction with DMSO/I, gave 2-(3-(2-(4-Fluorophenyl)-4-methylthiazol-5-yl)-1-phenyl-1H-
pyrazol-4-yl)-4H-chromen-4-ones 4. Also compound 3 on reaction with mercuric acetate in
pyridine gave (Z)-2-((3-(2-(4-fluorophenyl)-4-methylthiazol-5-yl)-1-phenyl-1H-pyrazol-4-
yl)methylene)benzofuran-3(2H)-ones 5. All the synthesized compounds were characterized
with the help of spectral techniques and screened for their antibacterial activities.

Scheme-1:
CH; cHo
% 40% KOH

F

General procedure for the synthesis of 2-(3-(2-(4-fluorophenyl)-4-methylthiazol-5-yl)-1-
phenyl-1H-pyrazol-4-yl)-4H-chromen-4-one 4

Chalcone 3 (0.001 mol) was dissolved in 15 mL of DMSO containing catalytic amount
of iodine. The contents were heated at 130°C for 2.5 hr and left overnight undisturbed. The
reaction mixture was poured over crushed ice and separated solid product 4 was filtered,
washed with cold water followed by 10% sodium thiosulphate solution and again with cold
water. Product was recrystallized from ethanol.
2-(3-(2-(4-Fluorophenyl)-4-methylthiazol-5-yl)-1-phenyl-1H-pyrazol-4-yl)-6-methyl-4H-
chromen-4-one (4a): IR: 3145 (=C-H), 1647 (C=0), 1597 (C=N), 1562 (C=C), 1246 (C-O-
C), 1170 (Ar-F) cm™; TH NMR: & 2.28 (s, 3H, Ar-CHs), 2.36 (s, 3H, Thiazolyl-CHs), 6.68 (s,
1H, Ar-H), 7.33 (t, 2H, J= 8Hz, Ar-H), 7.44 (t, 1H, Ar-H), 7.59 (t, 2H, J= 8Hz, Ar-H), 7.81
(s, 1H, Ar-H), 7.93-8.04 (m, 6H, Ar-H), 9.29 (s, 1H, pyrazolyl-H); Mass: m/z 494 [M+H]".
6-Fluoro-2-(3-(2-(4-fluorophenyl)-4-methylthiazol-5-yl)-1-phenyl-1H-pyrazol-4-yl)-4H-
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chromen-4-one (4b): IR: 3146 (=C-H), 1645 (C=0), 1597 (C=N), 1562 (C=C), 1240 (C-O-
C), 1170 (Ar-F) cm™; TH NMR: § 2.53 (s, 3H, Thiazolyl-CHs), 6.67 (s, 1H, Ar-H), 7.23 (t, 2H,
J=8Hz, Ar-H), 7.28-8.08 (m, 10H, Ar-H), 9.54 (s, 1H, pyrazolyl-H); Mass: m/z 498 [M+H]".
6-Chloro-2-(3-(2-(4-fluorophenyl)-4-methylthiazol-5-yl)-1-phenyl-1H-pyrazol-4-yl)-4H-
chromen-4-one (4c): IR: 3150 (=C-H), 1646 (C=0), 1595 (C=N), 1559 (C=C), 1243 (C-O-
C), 1169 (Ar-F) cm™; *H NMR: § 2.54 (s, 3H, Thiazolyl-CHs), 6.68 (s, 1H, Ar-H), 7.21 (t, 2H,
J=8Hz, Ar-H), 7.26-8.11 (m, 10H, Ar-H), 9.53 (s, 1H, pyrazolyl-H); Mass: m/z 514 [M+H]".
6-Bromo-2-(3-(2-(4-fluorophenyl)-4-methylthiazol-5-yl)-1-phenyl-1H-pyrazol-4-yl)-4H-
chromen-4-one (4d): IR: 3144 (=C-H), 1648 (C=0), 1596 (C=N), 1567 (C=C), 1241 (C-O-
C), 1171 (Ar-F) cm™; *H NMR: § 2.53 (s, 3H, Thiazolyl-CHs), 6.67 (s, 1H, Ar-H), 7.23 (t, 2H,
J=8.4Hz, Ar-H), 7.27-8.16 (m, 10H, Ar-H), 9.53 (s, 1H, pyrazolyl-H); Mass: m/z 558 [M+H]".
6,8-Dichloro-2-(3-(2-(4-fluorophenyl)-4-methylthiazol-5-yl)-1-phenyl-1H-pyrazol-4-yl)-
4H-chromen-4-one (4e): IR: 3146 (=C-H), 1651 (C=0), 1597 (C=N), 1561 (C=C), 1243 (C-
0-C), 1170 (Ar-F) cm™; *H NMR: § 2.52 (s, 3H, Thiazolyl-CHs), 6.66 (s, 1H, Ar-H), 7.21 (t,
2H, J= 8.4Hz, Ar-H), 7.26-8.18 (m, 9H, Ar-H), 9.54 (s, 1H, pyrazolyl-H); Mass: m/z 548
[M+H]".
6-Chloro-2-(3-(2-(4-fluorophenyl)-4-methylthiazol-5-yl)-1-phenyl-1H-pyrazol-4-yl)-7-
methyl-4H-chromen-4-one (4f): IR: 3147 (=C-H), 1650 (C=0), 1595 (C=N), 1562 (C=C),
1242 (C-O-C), 1170 (Ar-F) cm™; *H NMR: § 2.32 (s, 3H, Ar-CHg), 2.53 (s, 3H, Thiazolyl-
CH3), 6.67 (s, 1H, Ar-H), 7.22 (t, 2H, J= 8Hz, Ar-H), 7.27-8.16 (m, 9H, Ar-H), 9.51 (s, 1H,
pyrazolyl-H); Mass: m/z 528 [M+H]".
General procedure for the synthesis of (2)-2-((3-(2-(4-fluorophenyl)-4-methylthiazol-5-
yl)-1-phenyl-1H-pyrazol-4-yl)methylene)benzofuran-3(2H)-one 5

A mixture of chalcone 3 (0.015 mol) and mercuric acetate (0.015 mol) was dissolved
in 15 mL dry pyridine. The reaction mixture was refluxed for 5-6 h. After completion of
reaction (checked by TLC) contents were cooled to room temperature and poured over crushed
ice and neutralized with conc. HCI. The solid product 5 was filtered and recrystallized from
glacial acetic acid.
(2)-2-((3-(2-(4-Fluorophenyl)-4-methylthiazol-5-yl)-1-phenyl-1H-pyrazol-4-
yl)methylene)-5-methylbenzofuran-3(2H)-one (5a): IR: 3086 (=C-H), 1712 (C=0), 1647
(C=N), 1597 (C=C), 1222 (C-0-C), 1172 (Ar-F) cm™; *H NMR: & 2.37 (s, 3H, Ar-CHa), 2.52
(s, 3H, Thiazolyl-CHs), 6.70 (s, 1H, Ar-H), 7.38 (t, 2H, J= 8Hz, Ar-H), 7.43-7.52 (m, 2H, Ar-
H), 7.58-7.66 (m, 4H, Ar-H), 8.02-8.06 (m, 4H, Ar-H), 9.216 (s, 1H, pyrazolyl-H); Mass: m/z
494 [M+H]".
(2)-5-Fluoro-2-((3-(2-(4-fluorophenyl)-4-methylthiazol-5-yl)-1-phenyl-1H-pyrazol-4-
yl)methylene)benzofuran-3(2H)-one (5b): IR: 3086 (=C-H), 1710 (C=0), 1645 (C=N), 1598
(C=C), 1223 (C-0-C), 1171 (Ar-F) cm®; THNMR: § 2.53 (s, 3H, Thiazolyl-CHs), 6.71 (s, 1H,
Ar-H), 7.34 (t, 2H, J= 9 Hz, Ar-H), 7.41-8.05 (m, 10H, Ar-H), 9.14 (s, 1H, pyrazolyl-H); Mass:
m/z 498 [M+H]".
(Z2)-5-Chloro-2-((3-(2-(4-fluorophenyl)-4-methylthiazol-5-yl)-1-phenyl-1H-pyrazol-4-
yl)methylene)benzofuran-3(2H)-one (5¢): IR: 3085 (=C-H), 1711 (C=0), 1646 (C=N), 1597
(C=C), 1221 (C-0-C), 1172 (Ar-F) cm; THNMR: & 2.51 (s, 3H, Thiazolyl-CHs), 6.70 (s, 1H,
Ar-H), 7.33 (t, 2H, J= 9 Hz, Ar-H), 7.43-8.10 (m, 10H, Ar-H), 9.13 (s, 1H, pyrazolyl-H); Mass:
m/z 514 [M+H]".
(2)-5-Bromo-2-((3-(2-(4-fluorophenyl)-4-methylthiazol-5-yl)-1-phenyl-1H-pyrazol-4-
yl)methylene)benzofuran-3(2H)-one (5d): IR: 3087 (=C-H), 1710 (C=0), 1648 (C=N), 1596
(C=C), 1221 (C-O-C), 1170 (Ar-F) cm™; tHNMR: § 2.53 (s, 3H, Thiazolyl-CH3), 6.71 (s, 1H),
7.35 (t, 2H, J= 9 Hz), 7.47-8.11 (m, 10H), 9.15 (s, 1H, pyrazolyl-H); Mass: m/z 558 [M+H]".
(2)-5,7-Dichloro-2-((3-(2-(4-fluorophenyl)-4-methylthiazol-5-yl)-1-phenyl-1H-pyrazol-4-
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yl)methylene)benzofuran-3(2H)-one (5e): IR: 3084 (=C-H), 1712 (C=0), 1647 (C=N), 1594
(C=C), 1223 (C-0-C), 1173 (Ar-F) cm™; THNMR: & 2.54 (s, 3H, Thiazolyl-CHs), 6.72 (s, 1H,
Ar-H), 7.33 (t, 2H, J= 9 Hz, Ar-H), 7.42-8.07 (m, 9H, Ar-H), 9.12 (s, 1H, pyrazolyl-H); Mass:
m/z 548 [M+H]".
(2)-5-Chloro-2-((3-(2-(4-fluorophenyl)-4-methylthiazol-5-yl)-1-phenyl-1H-pyrazol-4-
yl)methylene)-6-methylbenzofuran-3(2H)-one (5f): IR: 3085 (=C-H), 1710 (C=0), 1649
(C=N), 1596 (C=C), 1222 (C-O-C), 1170 (Ar-F) cm™; THNMR: § 2.31 (s, 3H, Ar-CHs), 2.53
(s, 3H, Thiazolyl-CHa), 6.71 (s, 1H, Ar-H), 7.33 (t, 2H, J= 9 Hz, Ar-H), 7.44-8.09 (m, 9H, Ar-
H), 9.13 (s, 1H, pyrazolyl-H); Mass: m/z 528 [M+H]".

Table-1: Physical data of the synthesized compounds

Compd R1 R2 Rs M. P. Yield
(G (%)
4a H H Me 155 64
4b H H F 164 62
4¢ H H Cl 157 68
4d H H Br 120 64
4e Cl H Cl 180 72
4f H Me Cl 174 67
5a H H Me 187 61
5b H H F 182 59
5¢ H H Cl 177 63
5d H H Br 191 66
5e Cl H Cl 196 69
5f H Me Cl 170 62

BIOLOGICAL SCREENING

The antibacterial activity of synthesized compounds was against the standard Gram-
negative bacteria, Pseudomonas fluorescens (NCIM 2059), Escherichia coli (NCIM 2576) and
Gram-positive bacteria, Bacillus subtilis (NCIM 2162), Staphylococcus aureus (NCIM 2602).
Ampicillin served as positive control for antibacterial activity. The in vitro preliminary
screening values (% inhibition) against microorganisms tested are summarized in Table 2. All
bacterial cultures were first grown in Luria Burtony media at 37°C at 180 rpm. Once the culture
reaches 1 O.D., it is used for anti-bacterial assay. Bacterial strains Pseudomonas fluorescens
(NCIM 2059), Escherichia coli (NCIM 2576) as Gram-negative and Bacillus subtilis (NCIM
2162), Staphylococcus aureus (NCIM 2602) as Gram-positive were obtained from NCIM
(NCL, Pune) and were grown in Luria Burtony medium from Hi Media, India. The assay was
performed in 96 well plates after 8 Hrs. and 12 Hrs. for Gram negative and Gram positive
bacteria respectively*®. 0.1 % of 1 O.D. culture at 620 nm was used for screening inoculated
culture was added into each well of 96 well plate containing the compounds to be tested.
Optical density for each plate was measured at 620nm after 8 hrs for Gram-negative bacteria
and after 12 Hrs. for Gram- positive bacteria.
All the synthesized compounds were found to be inactive against gram negative bacterial
strains of P. fluorescens and E. coli. All the synthesized compounds were found to be inactive
against gram positive bacterial strains of S. aureus. Compounds 4d, 4f and 5d showed good
activity against gram positive bacterial strain of B. subtilis compared to the standard drug
Ampicillin at a concentration of 100 pg/mL also compound 5d showed good activity at a
concentration of 30 pug/mL compared to the standard.
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Table-2: Antibacterial screening of some synthesized compounds (% inhibition)

Comp | Gram Negative Gram Positive

P. fluorescens E. coli S. aureus B. subtilis

100 {30 |10 |100 |30 |10 100 |30 10 |100 |30 10
4a - - - - - - - - - - - -
4b 22 |- - 14.2 | - - - - - 55.4 | 223 |78
4c - - - - - - - - - - - -
4d 74 |10 |- 431 |87 |- - - - 72.6 | 49.8 | 45.6
4e - - - - - - - - - - - -
4f 75 |64 |08 |198 |[17.7|76 |- - - 83.4 | 63.7 |40.9
5a - - - - - - - - - - - -
5b - - - - - - - - - - - -
5c - - - - - - - - - - - -
5d 84 |- - 274 |20.7|13.1 |- - - 87.1 | 71.8 | 555
5e 44 |- - 13.1 |- - 13.7 | - - 55.6 | 54.7 | 19.6
5f 83 |39 |- - - - 175 | 175 | 129 | 66.4 | 49.2 | 28.8
AMP |97.0]95.2[92.2]96.6 |92.0]92.1 |95.0 |93.8 |91.1|985 |95.0 |90.5

AMP-Ampicillin; Concentrations in pg/mL.

CONCLUSION

The main objective of this research work was to synthesize thiazole anchored

chromones and aurones followed by their antibacterial activities. The newly synthesized
compounds were characterized with the help of spectral techniques. Some of the compounds
showed good to moderate activity towards bacterial species when compared to standard
Ampicillin.
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