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Abstract: 

Objective: The objective of the paper was to synthesize and characterize new derivatives of thiazole-based pyrazole 

derivatives and evaluate them for the antitubercular activity. 
Material and methods: The pyrazole derivatives have been synthesized by the two steps process in that first step 

pyrazole based carbothioamide compounds was synthesized and it further reacted with 3-(2-bromoacetyl)-2H-

chromen-2-one to from the final compounds. Total Fourteen compounds have been synthesized and characterized by 

IR, 1HNMR, elemental analysis and mass spectral analysis. The final Compounds (TP-1 to TP-14) have been 

evaluated for antitubercular activity by two Ex-vivo method i.e. LRP assay and MABA method.  

Result and Discussion: IR analysis of compound TP-1 to TP-14 showed the occurrence of the characteristics peak 

at 3415-3420 (-NH), 1717-1721 (-C=O) and 1627 (-C=N). The 1H-NMR spectrum shown a singlet peak at δ 8.53, 

due to the chromen-2-one-4H proton. The characteristic peak of -NH proton was attributed at δ 12.02-12.03.  The 

MABA method depicted the efficacy of compound by MIC value in µg/ml; five compounds i.e. TP-8 (1.75), TP-3 

(1.75), TP-9 (2.50), TP-10 (2.25), and TP-1 (2.25) have shown lowest MIC among all other compounds and it was 

similarly active with the standard anti-TB drug Isoniazid (MIC value 1.25 µg/ml). Luciferase reporter phase assay 
result data suggested that at 100µg/ml concentration, 10 compounds (TP-1, TP-2, TP-3, TP-4, TP-5, TP-8, TP-9, 

TP-10 TP-11 and TP-12) shown the potent anti-tubercular activity. Structure activity relationship (SAR) of the 

compound indicated that 4-chlorophenyl substitution at 3rd position of pyrazole with 4-chlorophenyl, 4-nitrophenyl 

and 4-methylphenyl substitution at 1st position of pyrazole have enhance the anti-tubercular potential. 
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INTRODUCTION: 

Pyrazoles are five-membered two-nitrogen containing 

heterocyclic compound and they have the formula 

C3H4N2 and are colourless liquid. Pyrazoles are 

aromatic compounds and have different tautomeric 
structures.[1] Unsubstituted pyrazole can be 

represented in two tautomeric forms and for the 

pyrazole derivatives in which two carbon atoms 

neighbouring the nitrogen atoms on the ring have 

different substituent, five tautomeric structures are 

possible. When substitutions are introduced on the 

first, third and fourth position of this ring, it is highly 

activated and readily reacts to give various moieties.  

 

Pyrazole are unique in their chemical behaviour not 

only among heterocyclic compounds in general, but 

also among related azoles.[2] This is because 
pyrazole possesses the typical properties of the 

aromatic system, which are in fact rather pronounced 

in these derivatives, together with the high liability of 

the ring under certain condition. Earlier studies were 

mainly devoted to the development of synthetic 

methods.[3] Recently the attention was focused on 

the investigation of chemical properties and in 

particular on the peculiarities of the behaviour of 

pyrazole derivatives and the elucidation of their 

physicochemical characteristics. This enabled new 

data to be obtained that were considerable 
importance.[4]  

 

Marketed products of pyrazole includes Celecoxib[5], 

Phenzone, (phenazon or antipyrine), Lonazolac[6], 

Rimonabant, Fipronil, Tepoxalin, Fomepizole or 4-

methylpyrazole is indicated for use as an antidote in 

confirmed or suspected methanol or ethylene glycol 

poisoning.  

 

Tuberculosis (TB) is one of the dominant killer 

diseases and it causes huge number of human deaths 

in spite of the availability of more than 10 anti-TB 
drugs and the Bacille Calmette Guerin (BCG) anti-

TB vaccine.[7] The complexity and toxicity of the 

current TB drug regimen need an immediate 

attention. Similarly, the major problem of TB drug 

resistance demand immediate action. Therefore, new 

TB drugs are needed. There-fore novel and effective 

drugs are the immediate need of present days to 

treatment of tuberculosis disease.[8] Based on the 
literature reports on the promising bactericidal 

activity exhibited by pyrazole system, it has been 

planned to design and synthesize new molecules with 

pyrazole containing various pharmacophores.  

 

The objective of the paper was to design, synthesis, 

characterization and biological evaluation of new 

derivatives of pyrazole carrying thiazole derivatives 

and evaluate for anti-tuberculosis potential by two 

Ex-vivo method i.e. MABA method and LRP assay. 

 

MATERIAL AND METHOD: 
Different substituted 1H-pyrazole-4-carbaldehyde 

was purchased from Merck, India. The Sodium 

acetate, Thio-semicarbazide, ethanol and 3-(2-

bromoacetyl)-2H-chromen-2-one were purchased 

from sigma Aldrich. The chemical used for 

experimental work were synthetic grade. The melting 

points of the synthesized compounds were 

determined in open glass capillaries. IR spectra were 

recorded on Bruker-alpha FTIR spectrometer. 

Elemental analysis was performed and found values 

were within 0.4% of theoretical values. 1HNMR 
spectra were recorded at 400 MHz, Mass Spectra 

were recorded using Mass Spectrometers Jeol FSX-

112 (FAB) by ESI. 

 

Chemistry: 

Synthesis of new pyrazole derivatives involves the 

following two steps. 

Step 1: Synthesis of Compound B with the reaction 

of compound A with thio-semicarbazide and sodium 

acetate 

Step 2: Reaction of Compound B with 3-(2-

bromoacetyl)-2H-chromen-2-one to synthesize 
compound C. 

Step 1: Synthesis of Compound B with the reaction 

of compound A with thio-semicarbazide and NaOAc. 
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Procedure: A mixture of 1,3-diphenyl-1H-pyrazole-4-carbaldehyde derivatives (compound A; 0.01 mol), thio-

semicarbazide (0.01 mol) dissolved in ethanol (10 ml) and were stirred in the presence of sodium acetate (0.01 mol) 

under reflux condition for 5 hrs. at 65˚C. and monitored by TLC [n-hexane: ethyl acetate (4:1)]. The reaction 

mixture was cooled to room temperature and pour into ice-cold water to get the product (Compound B) as white 

solid.[9]  

 

Step 2: Reaction of Compound B with 3-(2-bromoacetyl)-2H-chromen-2-one to synthesize compound C. 

 
 

Procedure: 
The compound B (0.01 mol) was dissolved in ethanol 

(10 ml) and equimolar amount of 3-(2-bromoacetyl)-

chromen-2-one (0.01 mol) was added to reaction. The 

reaction mixture was heated at reflux temperature for 

3 hrs. and monitored by TLC [n-hexane: ethyl-acetate 

(4:1)]. The reaction solution was cooled to room 

temperature and washed with ice-cold water. The 
solid product was filtered, washed with pre-chilled 

ethanol (~10 °C) and dried to get 3-{2-[N′-(1,3-

diphenyl-1H pyrazol-4-ylmethylene)-hydrazino]-

thiazol-4-yl}-chromen-2-one[10] (Compound C,TP-1 

to TP-14). 

 

Pharmacological screening: 

Anti-tubercular activity: 

The synthesized thiazole-based pyrazole derivatives 

were subjected to pharmacological screening for 

antitubercular activity. Two Ex-vivo method has been 
applied are MABA method and LRP assay. [11-13] 

 

Microplate Alamar Blue Assay (MABA)method: 

Antitubercular screening for the newly synthesized 

compounds TP1-TP14 were determined by the 

Middle brook 7H9 broth against Mycobacterium 

tuberculosis of H37Rv strain (ATCC-27294). The 

Minimum Inhibitory Concentration (MIC) of each 

synthesized compound was determined by the 

MABA method. The lowest concentration of drug 

inhibits ≤99% of bacterial population present at the 

beginning of the assay indicates the activity. In this 
200 µL of sterile de-ionized water was added to all 

outer perimeter wells of sterile 96 well plates to 

minimize the evaporation of medium in the test wells 

during incubation. The 96 well plates received 100 

µL of the Middlebrook 7H9 broth and serial dilution 

of compounds was made directly on the plate. The 

final drug concentrations tested having 0.78-100 

µg/ml. Plates were covered and sealed with the 

parafilm and incubated at 37 °C for five days. After 

this time, 25 µL of freshly prepared 1:1 mixture of 

Alamar Blue reagent and 10 % Tween-80 was added 

to the plate and incubated for 24 h. A blue colour in 

the well was interpreted as no bacterial growth, and 
pink colour was indicated as bacterial growth.[14] The 

MIC was defined as the lowest drug concentration, 

which prevented the colour change from blue to pink. 

Isoniazid, Pyrazinamide, Ethambutol and 

Streptomycin were used as standard drugs. 

 

Luciferase reporter Phase (LRP) assay: 

The antitubercular potential of the fourteen 

synthesized compounds were also evaluated by the 

LRP assay for the Mycobacterium tuberculosis H37Rv 

strains and Clinical isolate: S, H, R & E resistant M. 
tuberculosis (MDR).  LPR assay is based on the 

observation that Luciferase reporter phages will make 

M. tuberculosis cells glow. Light production requires 

that the phage DNA be injected and replicated and 

that the luciferase gene be expressed and has 

sufficient ATP present within the cell. Anything that 

interferes with any of these such as contact with 

drugs will prohibit light production. Compound 

screening can be performed by dividing the M. 

tuberculosis cells into aliquots and incubating each 

aliquot with a different compound. If the strain is 

compound susceptible the cell will become sick and 
no light will be produced. A compound is considered 

to be an antimycobacterial agent if fifty percent 

(50%) reduction is observed when compared to the 

control using a luminometer. [15] 
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RESULT AND DISCUSSION: 

Spectral analysis: 

The target structures of the synthesized compounds 

were characterized by IR, NMR, mass spectral and 

elemental analyses. The 1,3-disubstituted-1H-
pyrazole-4-carbaldehydes (COMPOUND A) was 

purchased and authenticated for purity by Analyze 

the sample fo compound A by IR, 1H NMR and 

Mass spectral analysis. The IR data for 

COMPOUND A was confirmed by the peak 

observed at 1672 cm-1 which is due to -CHO 

stretching of aldehyde group. The presence of -C=N 

group confirmed by occurrence of band at 1522 cm-1. 

The 1HNMR spectrum of COMPOUND A have 

shown a singlet at 2.43 due to -CH3 protons. A singlet 

at δ 10.05 is occur due to -CHO proton of pyrazole as 

well as singlet at δ 8.52 is due to pyrazole-5H proton.  
The mass spectrum of COMPOUND A showed a 

molecular ion peak at m/z = 263.2 (M+1), which is 

confirmed with the molecular formula C17H14N2O.  

 

The compound A reacted with the thiosemicarbazide 

and Sodium acetate to form the hydrazine-1-

carbothioamide compounds (Compound B). The 

COMPOUND C was synthesized by the reaction of 

COMPOUND B with the 3-(2-bromoacetyl)-

chromen-2-one to form the COMPOUND C (TP-1 

to TP-14).  IR analysis of compound TP-1 TO TP-

14 showed the occurrence of the peak at 3415-3420 

cm-1, confirm the presence of -NH group. The 

absorption peak at 3140 cm-1 was observe to confirm 

the presence of C-H str. of the aromatic ring. The 

absorption band at 1717-1721 cm-1 have shown 

confirmation of -C=O group and peak at 1627 cm-1 

due to the presence of  -C=N group. The -C=C str. 

was observed at 1497 cm-1 and absorption band at 

1094 cm-1 was due to the -C-O str, which confirmed 

the formation of compound TP1-TP14. The 1H-

NMR spectrum of TP1- TP14 in DMSO-d6 solvent 

showed a singlet at δ 7.76 due to thiazole-5H proton, 
another singlet attributed at δ 8.53, due to the 

chromen-2-one-4H proton. The characteristic peak of 

pyrazole-5H proton was observed as a singlet at δ 

8.92 and the -NH proton was attributed at δ 12.02-

12.03.   

 

The mass spectrum of TP1-TP14 have shown a 

molecular ion peak at m/z (M+1), in turn to 

confirmed the formation of a compound having the 

molecular formula C28H19N5O2S. In the FAB mass 

spectra two prominent peaks were observed. Thin 
layer chromatography (TLC) has been executed for 

the monitored of reaction and purity of the 

synthesized compounds by using silica gel G in 

various solvent systems like Hexane: Ethyl acetate 

and iodine chamber has been used for the 

visualization and in some cases UV chamber used. 

All the characterization parameter showed that the 

structure of the synthesized compounds was near to 

expected. 

 

TP-1: (E)-3-(2-(2-((1,3-bis(4-chlorophenyl)-1H-

pyrazol-4-yl)methylene)-hydrazin eyl) thiazol-4-

yl)-2H-chromen-2-one 

Chemical formula: C28H17Cl2N5O2S; Molecular 

weight: 558.44; IR (cm-1): 3415.15 (N-H str.); 

3140.56 (Ar-H str., aromatic); 1720.33 (C=O str.); 

1627.55 (C=N str.); 1497.23 (C=C str.); 1094.32 (C-

O str.); 850.22 (C-Cl); 1HNMR (400 MHz, DMSO-

d6, ppm):  δ 7.36-7.40 (m, 2H, Ar-H), 7.44-7.50 (m, 

2H, Ar-H), 7.52- 7.56 (m, 4H, Ar-H), 7.60-7.63 (m, 

1H, Ar-H), 7.76 (s, 1H, pyrazol-5H), 7.77-7.79 (d, 

2H, J = 8.0 Hz, Ar-H), 7.85-7.87 (d, 1H, J = 7.8 Hz, 
chromen-2-one-5H), 7.98-8.00 (d, 2H, J = 8.4 Hz, 

Ar-H), 8.19 (s, 1H, -CH=N), 8.53 (s, 1H, chromen-2-

one-4H), 8.92 (s, 1H, thiazole-5H), 12.03 (s, 1H, -

NH); Mass (m/z):  557.05. 

 

TP-2: (E)-3-(2-(2-((1-(4-bromophenyl)-3-(4-

chlorophenyl)-1H-pyrazol-4yl) methylene) 

hydrazineyl)-thiazol-4-yl)-2H-chromen-2-one 

Chemical formula: C28H17BrClN5O2S; Molecular 

weight: 602.89; IR (cm-1): 3415.32 (N-H str.); 

3138.24 (Ar-H str., aromatic); 1718.56 (C=O str.); 
1625.23 (C=N str.); 1492.30 (C=C str.); 1092.35 (C-

O str.); 848.56 (C-Cl); 1020.37 (C-Br); 1HNMR (400 

MHz, DMSO-d6, ppm): δ 7.38-7.42 (m, 2H, Ar-H), 

7.45-7.52 (m, 2H, Ar-H), 7.54- 7.58 (m, 4H, Ar-H), 

7.60-7.62 (m, 1H, Ar-H), 7.75 (s, 1H, pyrazol-5H), 

7.76-7.78 (d, 2H, J = 8.0 Hz, Ar-H), 7.83-7.85 (d, 1H, 

J = 7.8 Hz, chromen-2-one-5H), 7.98-8.02 (d, 2H, J = 

8.4 Hz, Ar-H), 8.21 (s, 1H, -CH=N), 8.53 (s, 1H, 

chromen-2-one-4H), 8.92 (s, 1H, thiazole-5H), 12.03 

(s, 1H, -NH); Mass (m/z):  601.00. 

 

TP-3: (E)-3-(2-(2-((3-(4-chlorophenyl)-1-(4-

nitrophenyl)-1H-pyrazol-4-yl)methylene) 

hydrazineyl) thiazol-4-yl)-2H-chromen-2-one 

Chemical Formula: C28H17ClN6O4S; Molecular 

weight: 568.99; IR (cm-1): 3430.32 (N-H str.); 

3138.56 (Ar-H str., aromatic); 1719.23 (C=O str.); 

1625.31 (C=N str.); 1495.23 (C=C str.); 1092.28 (C-

O str.); 850.22  (C-Cl); 1365.32 (N-O str.); 1569.22 

(N=0 str.); 1HNMR (400 MHz, DMSO-d6, ppm):  δ 

7.35-7.39 (m, 2H, Ar-H), 7.42-7.49 (m, 2H, Ar-H), 

7.50- 7.56 (m, 4H, Ar-H), 7.59-7.61 (m, 1H, Ar-H), 

7.75 (s, 1H, pyrazol-5H), 7.76-7.79 (d, 2H, J = 8.0 
Hz, Ar-H), 7.82-7.86 (d, 1H, J = 7.8 Hz, chromen-2-

one-5H), 7.95-7.99. (d, 2H, J = 8.4 Hz, Ar-H), 8.18 

(s, 1H, -CH=N), 8.52 (s, 1H, chromen-2-one-4H), 

8.91 (s, 1H, thiazole-5H), 12.02 (s, 1H, -NH); Mass 

(m/z):  568.07. 



IAJPS 2022, 09 (7), 15-25         Maisuria Harshkumar Rakeshbhai et al        ISSN 2349-7750 

 w w w . i a j p s . c o m  
 

Page 19 

 

TP-4:(E)-3-(2-(2-((3-(4-chlorophenyl)-1-(p-tolyl)-

1H-pyrazol-4-yl)methylene)hydrazine- yl)thiazol-

4-yl)-2H-chromen-2-one 

Chemical formula: C29H20ClN5O2S; Molecular 
weight: 538.02; IR (cm-1): 3410.12 (N-H str.); 

3138.21 (Ar-H str., aromatic); 1719.13 (C=O str.); 

1625.15 (C=N str.); 1496.28 (C=C str.); 1092.30 (C-

O str.); 850.12 (C-Cl); 1HNMR (400 MHz, DMSO-

d6, ppm): δ 7.38-7.42 (m, 2H, Ar-H), 7.48-7.52 (m, 

2H, Ar-H), 7.58- 7.59 (m, 4H, Ar-H), 7.60-7.62 (m, 

1H, Ar-H), 7.75 (s, 1H, pyrazol-5H), 7.98-8.01 (d, 

2H, J = 8.0 Hz, Ar-H), 7.84-7.86 (d, 1H, J = 7.8 Hz, 

chromen-2-one-5H), 7.96-8.00 (d, 2H, J = 8.4 Hz, 

Ar-H), 8.21 (s, 1H, -CH=N), 8.52 (s, 1H, chromen-2-

one-4H), 8.92 (s, 1H, thiazole-5H), 12.02 (s, 1H, -

NH), 3.38 (s, 3H, CH3); Mass (m/z):  537.10. 

 

TP-5: (E)-3-(2-(2-((3-(4-chlorophenyl)-1-(4-

methoxyphenyl)-1H-pyrazol-4-yl)methylene -

hydrazineyl)thiazol-4-yl)-2H-chromen-2-one 

Chemical formula: C29H20ClN5O3S;  Molecular 

weight: 554.02; IR (cm-1): 3411.22 (N-H str.); 

3139.25 (Ar-H str., aromatic); 1720.21 (C=O str.); 

1626.24 (C=N str.) 1496.32 (C=C str.); 1095.22 (C-O 

str.); 848.32 (C-Cl); 1HNMR (400 MHz, DMSO-d6, 

ppm): δ 7.36-7.40 (m, 2H, Ar-H), 7.46-7.52 (m, 2H, 

Ar-H), 7.53- 7.57 (m, 4H, Ar-H), 7.62-7.64 (m, 1H, 
Ar-H), 7.78 (s, 1H, pyrazol-5H), 7.79-8.02 (d, 2H, J = 

8.0 Hz, Ar-H), 7.85-7.87 (d, 1H, J = 7.8 Hz, 

chromen-2-one-5H), 7.98-8.00 (d, 2H, J = 8.4 Hz, 

Ar-H), 8.17 (s, 1H, -CH=N), 8.53 (s, 1H, chromen-2-

one-4H), 8.92 (s, 1H, thiazole-5H), 12.02 (s, 1H, -

NH); 3H, 3.82 (s, -OCH3); Mass (m/z):  553.10. 

 

TP-6:(E)-3-(2-(2-((3-(4-chlorophenyl)-1-(4-

ethylphenyl)-1H-pyrazol-4-yl)methylene) 

hydrazine -yl)thiazol-4-yl)-2H-chromen-2-one 

Chemical formula: C30H22ClN5O2S; Molecular 

weight: 552.05; IR (cm-1): 3411.23 (N-H str.); 
3142.22 (Ar-H str., aromatic); 1718.25 (C=O str.); 

1622.32 (C=N str.); 1496.23 (C=C str.); 1092.23 (C-

O str.); 851.12 (C-Cl); 1HNMR (400 MHz, DMSO-

d6, ppm): δ 7.36-7.40 (m, 2H, Ar-H), 7.45-7.50 (m, 

2H, Ar-H), 7.50- 7.55 (m, 4H, Ar-H), 7.62-7.64 (m, 

1H, Ar-H), 7.75 (s, 1H, pyrazol-5H), 7.77-7.79 (d, 

2H, J = 8.0 Hz, Ar-H), 7.86-7.88 (d, 1H, J = 7.8 Hz, 

chromen-2-one-5H), 7.98-8.02 (d, 2H, J = 8.4 Hz, 

Ar-H), 8.21 (s, 1H, -CH=N), 8.53 (s, 1H, chromen-2-

one-4H), 8.90 (s, 1H, thiazole-5H), 12.02 (s, 1H, -

NH); δ 2.29 (s, 6H, CH3), 4.16 (s, 2H, CH2). Mass 
(m/z):  551.12. 

 

TP-7:(E)-3-(2-(2-((3-(4-chlorophenyl)-1-(4-

ethoxyphenyl)-1H-pyrazol-4-yl)methylene) 

hydrazineyl)thiazol-4-yl)-2H-chromen-2-one 

Chemical Formula: C30H22ClN5O3S; Molecular 

Weight: 568.05; IR (cm-1): 3410.32 (N-H str.); 

3139.26 (Ar-H str., aromatic); 1721.12 (C=O str.); 

1629.15 (C=N str.); 1499.14 (C=C str.); 1094.12 (C-

O str.);851.02 (C-Cl); 1HNMR (400 MHz, DMSO-
d6, ppm): δ 7.38-7.40 (m, 2H, Ar-H), 7.45-7.52 (m, 

2H, Ar-H), 7.54- 7.56 (m, 4H, Ar-H), 7.62-7.64 (m, 

1H, Ar-H), 7.78 (s, 1H, pyrazol-5H), 7.78-8.02 (d, 

2H, J = 8.0 Hz, Ar-H), 7.85-7.87 (d, 1H, J = 7.8 Hz, 

chromen-2-one-5H), 7.98-8.10 (d, 2H, J = 8.4 Hz, 

Ar-H), 8.19 (s, 1H, -CH=N), 8.52 (s, 1H, chromen-2-

one-4H), 8.90 (s, 1H, thiazole-5H), 12.02 (s, 1H, -

NH); δ 2.29 (s, 6H, 

CH3), 3.37 (s, 6H, CH3), 4.16 (s, 2H, CH2); Mass 

(m/z):  567.11. 

 

TP-8:(E)-3-(2-(2-((1-(4-chlorophenyl)-3-(4-

nitrophenyl)-1H-pyrazol-4-yl)methyl 

ene)hydrazine yl)thiazol-4-yl)-2H-chromen-2-one 

Chemical formula: C28H17ClN6O4S; Molecular 

weight: 568.99;  IR (cm-1): 3418.35 (N-H str.); 

3145.56 (Ar-H str., aromatic); 1717.33 (C=O str.); 

1624.55 (C=N str.); 1496.23 (C=C str.); 1097.32 (C-

O str.); 850.22 (C-Cl); 1364.11 (N-O str.); 1570.24 

(N=0 str.); 1HNMR (400 MHz, DMSO-d6, ppm): δ 

7.37-7.40 (m, 2H, Ar-H), 7.44-7.50 (m, 2H, Ar-H), 

7.50- 7.54 (m, 4H, Ar-H), 7.58-7.62 (m, 1H, Ar-H), 

7.78 (s, 1H, pyrazol-5H), 7.75-7.78 (d, 2H, J = 8.0 
Hz, Ar-H), 7.82-7.84 (d, 1H, J = 7.8 Hz, chromen-2-

one-5H), 7.98-8.02 (d, 2H, J = 8.4 Hz, Ar-H), 8.18 (s, 

1H, -CH=N), 8.52 (s, 1H, chromen-2-one-4H), 8.90 

(s, 1H, thiazole-5H), 12.03 (s, 1H, -NH); δ 2.28 (s, 

6H, CH3), 3.35 (s, 6H, CH3), 4.15 (s, 2H, CH2); Mass 

(m/z):  568.07. 

 

TP-9: (E)-3-(2-(2-((1-(4-bromophenyl)-3-(4-

nitrophenyl)-1H-pyrazol-4-yl) methylene) 

hydrazine yl)thiazol-4-yl)-2H-chromen-2-one 

Chemical formula: C28H17BrN6O4S; Molecular 

weight: 613.45; IR (cm-1): 3422.35 (N-H str.); 
3147.26 (Ar-H str., aromatic); 1719.13 (C=O str.); 

1625.15 (C=N str.); 1498.23 (C=C str.); 1097.22 (C-

O str.); 851.28 (C-Cl); 1019.37 (C-Br); 1365.18 (N-O 

str.); 1571.24 (N=0 str.); 1HNMR (400 MHz, 

DMSO-d6, ppm):  δ 7.38-7.42 (m, 2H, Ar-H), 7.44-

7.52 (m, 2H, Ar-H), 7.50- 7.54 (m, 4H, Ar-H), 7.62-

7.65 (m, 1H, Ar-H), 7.78 (s, 1H, pyrazol-5H), 7.76-

7.79 (d, 2H, J = 8.0 Hz, Ar-H), 7.85-7.87 (d, 1H, J = 

7.8 Hz, chromen-2-one-5H), 7.98-8.04 (d, 2H, J = 8.4 

Hz, Ar-H), 8.21 (s, 1H, -CH=N), 8.56 (s, 1H, 

chromen-2-one-4H), 8.90 (s, 1H, thiazole-5H), 12.02 
(s, 1H, -NH); δ 2.27 (s, 6H, CH3), 3.35 (s, 6H, CH3), 

4.12 (s, 2H, CH2); Mass (m/z):  612.02. 
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TP-10:(E)-3-(2-(2-((1,3-bis(4-nitrophenyl)-1H-

pyrazol-4-yl)methylene)hydrazin- yl)thiazol-4-yl)-

2H-chromen-2-one 

Chemical formula: C28H17N7O6S; Molecular weight: 

579.55; IR (cm-1): 3420.35 (N-H str.); 3143.26 (Ar-H 
str., aromatic); 1719.13 (C=O str.); 1625.25 (C=N 

str.); 1496.23 (C=C str.); 1092.32 (C-O str.); 1364.28 

(N-O str.); 1571.24 (N=0 str.); 1HNMR (400 MHz, 

DMSO-d6, ppm): δ 7.36-7.40 (m, 2H, Ar-H), 7.45-

7.48 (m, 2H, Ar-H), 7.50- 7.54 (m, 4H, Ar-H), 7.62-

7.63 (m, 1H, Ar-H), 7.78 (s, 1H, pyrazol-5H), 7.77-

7.79 (d, 2H, J = 8.0 Hz, Ar-H), 7.88-7.90 (d, 1H, J = 

7.8 Hz, chromen-2-one-5H), 7.98-8.04 (d, 2H, J = 8.4 

Hz, Ar-H), 8.21 (s, 1H, -CH=N), 8.56 (s, 1H, 

chromen-2-one-4H), 8.91 (s, 1H, thiazole-5H), 12.02 

(s, 1H, -NH); δ 2.27 (s, 6H, CH3), 3.35 (s, 6H, CH3), 

4.15 (s, 2H, CH2); Mass (m/z):  579.10. 

 

TP-11:(E)-3-(2-(2-((3-(4-nitrophenyl)-1-(p-tolyl)-

1H-pyrazol-4-yl)methylene)hydrazin yl)thiazo l-4-

yl)-2H-chromen-2-one 

Chemical Formula: C29H20N6O4S; Molecular weight: 

548.58; IR (cm-1): 3419.25 (N-H str.);3145.22 (Ar-H 

str., aromatic); 1719.13 (C=O str.); 1625.15 (C=N 

str.); 1496.32 (C=C str.); 1097.28 (C-O str.); 1364.28 

(N-O str.); 1572.42 (N=0 str.); 1HNMR (400 MHz, 

DMSO-d6, ppm): δ 7.37-7.42 (m, 2H, Ar-H), 7.45-

7.52 (m, 2H, Ar-H), 7.54- 7.56 (m, 4H, Ar-H), 7.61-
7.63 (m, 1H, Ar-H), 7.75 (s, 1H, pyrazol-5H), 7.77-

7.79 (d, 2H, J = 8.0 Hz, Ar-H), 7.82-7.85 (d, 1H, J = 

7.8 Hz, chromen-2-one-5H), 7.98-8.04 (d, 2H, J = 8.4 

Hz, Ar-H), 8.17 (s, 1H, -CH=N), 8.52 (s, 1H, 

chromen-2-one-4H), 8.91 (s, 1H, thiazole-5H), 12.02 

(s, 1H, -NH); δ 2.27 (s, 6H, CH3), 3.35 (s, 6H, CH3), 

4.15 (s, 2H, CH2); Mass (m/z):  548.13. 

 

TP-12: (E)-3-(2-(2-((1-(4-methoxyphenyl)-3-(4-

nitrophenyl)-1H-pyrazol-4-yl)methylene) 

hydrazineyl)thiazol-4-yl)-2H-chromen-2-one 

Chemical formula: C29H20N6O5S; Molecular weight: 
564.58; IR (cm-1): 3415.15 (N-H str.); 

3145.26 (Ar-H str., aromatic); 1719.33 (C=O str.); 

1624.15 (C=N str.); 1495.13 (C=C str.); 1098.22 (C-

O str.); 1364.28 (N-O str.); 1572.25 (N=0 str.); 

1HNMR (400 MHz, DMSO-d6, ppm): δ 7.38-7.42 

(m, 2H, Ar-H), 7.45-7.50 (m, 2H, Ar-H), 7.52-7.56 

(m, 4H, Ar-H), 7.62-7.65 (m, 1H, Ar-H), 7.78 (s, 1H, 

pyrazol-5H), 7.79-8.01 (d, 2H, J = 8.0 Hz, Ar-H), 

7.85-7.87 (d, 1H, J = 7.8 Hz, chromen-2-one-5H), 

7.98-8.02 (d, 2H, J = 8.4 Hz, Ar-H), 8.18 (s, 1H, -

CH=N), 8.52 (s, 1H, chromen-2-one-4H), 8.90 (s, 
1H, thiazole-5H), 12.02 (s, 1H, -NH); δ 2.25 (s, 6H, 

CH3), 3.35 (s, 6H, CH3), 4.12 (s, 2H, CH2), 3.86 (s, 

3H, OCH3), Mass (m/z):  564.12. 

 

TP-13:(E)-3-(2-(2-((1-(4-ethylphenyl)-3-(4-

nitrophenyl)-1H-pyrazol-4-yl)methyl-

ene)hydrazine yl)thiazol-4-yl)-2H-chromen-2-one 

Chemical formula: C30H22N6O4S; Molecular weight: 

562.60; IR (cm-1): 3419.15 (N-H str.) 
3142.26 (Ar-H str., aromatic); 1719.23 (C=O str.); 

1625.25 (C=N str.); 1494.23 (C=C str.) 

1096.32 (C-O str.); 1365.28 (N-O str.); 1571.24 (N=0 

str.); 1HNMR (400 MHz, DMSO-d6, ppm): δ 7.38-

7.40 (m, 2H, Ar-H), 7.46-7.52 (m, 2H, Ar-H), 7.54- 

7.56 (m, 4H, Ar-H), 7.62-7.65 (m, 1H, Ar-H), 7.78 (s, 

1H, pyrazol-5H), 7.77-7.79 (d, 2H, J = 8.0 Hz, Ar-H), 

7.86-7.89 (d, 1H, J = 7.8 Hz, chromen-2-one-5H), 

7.98-8.02 (d, 2H, J = 8.4 Hz, Ar-H), 8.21 (s, 1H, -

CH=N), 8.52 (s, 1H, chromen-2-one-4H), 8.90 (s, 

1H, thiazole-5H), 12.03 (s, 1H, -NH); δ 2.27 (s, 6H, 

CH3), 3.35 (s, 6H, CH3), 4.15 (s, 2H, CH2); Mass 
(m/z):  562.14. 

 

TP-14: (E)-3-(2-(2-((1-(4-ethoxyphenyl)-3-(4-

nitrophenyl)-1H-pyrazol-4-yl) 

methylene)hydrazineyl)thiazol-4-yl)-2H-chromen-

2-one 

Chemical formula: C30H22N6O5S; Molecular weight: 

578.60; IR (cm-1): 3420.35 (N-H str.); 

3142.56 (Ar-H str., aromatic); 1721.33 (C=O str.); 

1625.55 (C=N str.); 1495.23 (C=C str.); 1092.32 (C-

O str.); 1360.38 (N-O str.); 1572.14 (N=0 str.); 
1HNMR (400 MHz, DMSO-d6, ppm):  δ 7.37-7.40 

(m, 2H, Ar-H), 7.45-7.50 (m, 2H, Ar-H), 7.52- 7.54 

(m, 4H, Ar-H), 7.61-7.63 (m, 1H, Ar-H), 7.76 (s, 1H, 

pyrazol-5H), 7.76-7.79 (d, 2H, J = 8.0 Hz, Ar-H), 

7.84-7.87 (d, 1H, J = 7.8 Hz, chromen-2-one-5H), 

7.98-8.02 (d, 2H, J = 8.4 Hz, Ar-H), 8.21 (s, 1H, -

CH=N), 8.52 (s, 1H, chromen-2-one-4H), 8.91 (s, 

1H, thiazole-5H), 12.03 (s, 1H, -NH); δ 2.27 (s, 6H, 

CH3), 3.35 (s, 6H, CH3), 4.15 (s, 2H, CH2); Mass 

(m/z):  578.14. 

 

Pharmacological evaluation: 

Microplate Alamar Blue Assay (MABA)method: 

The newly synthesized compounds TP1-TP14 were 

tested for their antitubercular potential. The serial 

dilution based MABA method is utilized for the 

determination of MIC value of the synthesized 

compounds against the standard antitubercular drug. 

The MIC of the synthesized compounds against 

pathogenic bacteria MDR and Mycobacterium 

tuberculosis H37Rv was represented in Fig. 1 and 

Fig. 2. All the compounds were tested at different 

concentrations ranging from 0.78-100 µg/mL against 
virulent strain Mycobacterium tuberculosis H37Rv. 

Out of fourteen compounds, ten (10) compounds 

have exhibited the activity with MIC ranging 

between 1.25-25 µg/ml in Mycobacterium 

tuberculosis H37Rv strains and Nine (09) compounds 
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have exhibited the activity with MIC ranging 

between 2.50-25 µg/ml in Clinical isolate: S, H, R & 

E resistant M. tuberculosis (MDR). The data 

represented in Table 1. 

 

Table 1: Minimum Inhibition Concentration (MIC) of synthesized compounds 

Compound Minimum Inhibition Concentration (MIC)  

Mycobacterium tuberculosis H37Rv Clinical isolate: S, H, R & E resistant M. 

tuberculosis (MDR) 

TP-1 2.25 µg/ml 2.50 µg/ml 

TP-2 25.0 µg/ml 25.0 µg/ml 

TP-3 1.75 µg/ml 2.25 µg/ml 

TP-4 12.5 µg/ml 12.5 µg/ml 

TP-5 25.0 µg/ml 50.0 µg/ml 

TP-6 50.0 µg/ml 100 µg/ml 

TP-7 60.0 µg/ml 100 µg/ml 

TP-8 1.75 µg/ml 2.50 µg/ml 

TP-9 2.50 µg/ml 5.00 µg/ml 

TP-10 2.25 µg/ml 4.00 µg/ml 

TP-11 12.5 µg/ml 25.0 µg/ml 

TP-12 20.0 µg/ml 22.5 µg/ml 

TP-13 100 µg/ml 100 µg/ml 

TP-14                        100 µg/ml 100 µg/ml 

Isoniazid 1.25 µg/ml 2.25 µg/ml 

Rifampicin 6.25 µg/ml 8.25 µg/ml 

Ethambutol 3.12 µg/ml  4.12 µg/ml 

Pyrazinamide 50.0 µg/ml 65.0 µg/ml 

 
Fig. 1: MIC value of Synthesized compound against MDR M. Tuberculosis strains 
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Fig. 2: MIC value of Synthesized compound against M. Tuberculosis strains 

 

 

Luciferase reporter Phase (LRP) assay: 

The antitubercular potential of the fourteen 

synthesized compounds were also evaluated by the 

LRP assay for the Mycobacterium tuberculosis H37Rv 

strains and Clinical isolate: S, H, R & E resistant M. 

tuberculosis (MDR). The data was represented in 

Table 2. In this study total 14 compounds were tested 

for the antitubercular activity by Luciferase reporter 

phase assay method. The synthesized compounds TP-
1, TP-3, TP-8, TP-10, and TP-11 have shown the 

more than 50% reduction in Relative Light Units at 

50 µg/ml concentration against M. tuberculosis 

H37RV and Clinical isolate MDR M. tuberculosis but 

compounds TP-2, TP-4, TP-5, TP-6, TP-7, TP-9, TP-

12, TP-13 and TP-14 have shown less than 50% 

reduction in Relative Light Units at 50 µg/ml 

concentrations. Thus 5 (Five) compounds are active 

antitubercular agents while 09 (Nine) compounds are 

inactive (less than 50% reduction in RLU) at 50 

µg/ml concentration. Percent reduction in relative 

light units (RLU) against  Mycobacterium 
tuberculosis H37Rv and MDR was represented in Fig. 

3 and 4 respectively. 

 

Table 2: Percent reduction in relative light units (RLU) 

Compound Percent reduction in RLU 

Mycobacterium tuberculosis H37Rv Clinical isolate: S, H, R & E resistant M. 

tuberculosis (MDR) 

 50 µg/ml 100 µg/ml 200 µg/ml 50 µg/ml 100 µg/ml 200 µg/ml 

TP-1 65 75 99 62 72 95 

TP-2 40 65 78 38 62 75 

TP-3 55 68 91 52 62 88 

TP-4 42 52 78 38 59 75 

TP-5 38 53 75 32 65 72 

TP-6 22 45 49 20 42 60 

TP-7 22 40 46 20 45 58 

TP-8 72 82 98 65 72 95 
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TP-9 45 65 71 33 42 68 

TP-10 75 88 96 74 82 92 

TP-11 60 65 75 55 68 72 

TP-12 33 54 72 38 48 68 

TP-13 24 36 46 24 42 49 

TP-14 22 38 45 25 44 48 

Rifampicin 75.00 65.44 

Isoniazid 65.25 45.22 

Ethambutol 39.88 18.50 
*Where S- Streptomycin, H- Isoniazid, R- Rifampicin, E- Ethambutol and MDR- Multi Drug Resistant. 

 

 

 
Fig. 3: Percent reduction in relative light units (RLU) against  Mycobacterium tuberculosis H37Rv 
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Fig. 4: Percent reduction in relative light units (RLU) against  MDR Mycobacterium tuberculosis H37Rv 

 

CONCLUSION: 
SAR relationship was explained for active 

compounds based on the MIC value. The fourteen 
compounds synthesized and evaluated for the 

antitubercular activity against the Mycobacterium 

tuberculosis Strains and clinical isolate of MDR 

strains of Mycobacterium tuberculosis. The MABA 

method applied for the evaluation of synthesized 

compound against the Mycobacterium tuberculosis 

strains depicted the efficacy of compound by the MIC 

value.  The MIC value (µg/ml) of five synthesized 

compound TP-8 (1.75), TP-3 (1.75), TP-9 (2.50), 

TP-10 (2.25), and  TP-1 (2.25) showed lowest MIC  

among all other compounds and it was similarly 

active with the standard anti-TB drug Isoniazid (MIC 
value 1.25 µg/ml). The second lowest MIC (12.5 

µg/ml) obtained for compound TP-11, and TP-4 

against the tested microorganism and it was four-fold 

lesser active than the anti-TB standard drug 

Pyrazinamide (MIC value 50 µg/ml).  The compound 

TP-5 and TP-12 showed moderate activity with the 

MIC value 25 and 20 µg/ml respectively. The 

compounds, TP-6, TP-7, TP-13 and TP-14 were 

showed the least activity against Mycobacterium 

tuberculosis Strains. In LRP assay at 100 µg/ml 

concentration, synthesized compounds TP-6, TP-7, 
TP-13 and TP-14 has shown lesser than 50% 

reduction in Relative Light Units and out of the 

fourteen (14) compounds 10 compounds (TP-1, TP-2, 

TP-3, TP-4, TP-5, TP-8, TP-9, TP-10 TP-11 and TP-

12) shown the potent anti-tubercular activity. The 

four compounds (TP-6, TP-7, TP-13 and TP-14) has 

least active in this series. 

 

Structure activity relationship (SAR) of the 
compound indicated that chloro, Nitro and methyl 

substitution have shown enhanced activity. 

Additionally, the 4-chlorophenyl substitution at 3rd 

position of pyrazole with 4-chlorophenyl, 4-

nitrophenyl and 4-methylphenyl substitution at 1st 

position of pyrazole have enhance the anti-tubercular 

potential as depicted by the study.  As well as 

Additionally, the 4-nitrophenyl substitution at 3rd 

position of pyrazole with 4-chlorophenyl, 4-

nitrophenyl and 4-methylphenyl substitution at 1st 

position of pyrazole have enhance the anti-tubercular 

potential as depicted by the study.  By molecular 
modification of the present series of pyrazole bearing 

thiazole compounds may be useful as antitubercular 

agent after further investigations. 
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