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Abstract — Several methods were developed for the synthesis 

of the most significant series 1H-pyrazole-1-carbothioamide 

derivatives in the current study. The advantages method 

process for preparing titled derivatives had several 

disadvantages, such as challenging workup, longer reaction 

times, high reagent costs, and the effects of organic solvents. 

These derivatives can be obtained by the reaction of 

hydrazine hydrate, substituted benzylidene malononitrile and 

isothiocyanates in the employed PTSA in aqueous medium at 

90°C. The main benefits of the protocols include more yields 

of derivatives, a broad range of substrates, simple method of 

procedure, and low time of reaction. The confirmation of 

desired derivative is followed by advanced spectroscopic 

interpretation of 1HNMR, 13CNMR and LCMS. In addition 

to the study of antimicrobial activity derivatives against 

bacterial as well as fungal strains which are referred to 

standard drugs by streptomycin and Ketonozole. 

Keywords: Pyrazole, Carbothioamide, Arylidene 

Malononitrile, Antimicrobial Activity, PTSA Catalyst 

I. INTRODUCTION 

In contemporary organic and applied chemistry, 

multicomponent reactions (MCRs) [1–6] are crucial because 

they allow for the extraction of target molecules from three 

or more different substrates using precise methods. They 

reduce waste production and offer significant advantages 

over linear-stepwise syntheses. Chemists must develop 

environmentally friendly methods to prevent the production 

of hazardous substances and byproducts from chemical 

reactions. Due to its unique and beneficial characteristics, 

including increased selectivity, low energy consumption, 

superior acoustic cavitation, and improved raw material 

consumption, high product yields, and shorter reaction times, 

ultrasound has become a dynamic tool in the synthesis of 

novel heterocycles in recent years. The process uses green 

solvents like water and/or EtOH and is safe and effective. As 

a result, ultra sonication has become a safe, environmentally 

friendly method for organic synthesis and has been shown to 

be superior to traditional techniques. 

Heterocycles containing the Pyrazole ring are most 

interesting and an important targets in synthetic and 

medicinal chemistry due to this arrangement is a key 

intermediate molecule in several biologically active 

derivatives among them such prominent drug molecules Five-

membered aromatic heterocycles with remarkable versatility, 

pyrazoles are well-known for their important medicinal uses 

[7,8].Depending on the reaction environment, polarity, and 

aqueous solubility, their basic structure's two adjacent 

nitrogen atoms provide special properties that allow the 

pyrazole core to function as either a hydrogen donor or an 

acceptor. Important structural characteristics of pyrazoles 

also include prototropic tautomerism and aromaticity. From a 

synthetic standpoint, the pyrazole core's amphoteric nature 

offers a major benefit since it makes it simple to add different 

functional groups. 

Several researchers have been interested in 

pyrazolos because of their wide-ranging effects in a variety 

of fields. they have the following properties including 

antimicrobialactivity[9-11], anti-inflammatoryactivity[12], 

antioxidants and Lipoxygenaseinhibitors[13], 

antihypertensive activity[14,15], analgesic agents[16], 

antitumor[17], anticancer activity[18,19], antimalarial [20], 

Anti-Leukemic Activity[21], antiproliferative activity[22]   

The development of new synthetic methods for the 

efficient preparation of heterocycles containing amino-4-

cyano-N-methyl-3-(p-tolyl)-1H-pyrazole-1-

carbothioamideisan interesting challenges. Herein, we report 

the rapid, pilot reaction of a mixture of hydrazine hydrate (1 

mol), substituted benzylidene malononitrile (1mol), 

isothiocyanates promoted by Bronsted acid as catalyst such 

as PTSA in aqueous medium via three component 

condensation reaction.   

II. MATERIALS AND METHODS 

A. Experimental 

The chemical endeavors including Merck and Fine were 

supplied all of the synthetic grade reagents and solvents.The 

melting points titled compounds were estimated by an electro 

thermal Gallenkamp apparatus and are uncorrected. The 1H-

NMR and 13CNMR spectra were measured on Bruker Avance 

III spectrometer at 400 and 100 MHz .The mass spectra were 

recorded on LCMS apparatus (USA) and the ionizing voltage 

was 70 eV. All reactions were identified in the present 

consideration have been followed by TLC (silica gel, 

aluminum sheets 60 F254, Merck). 

B. General Procedure for One-Pot Catalytic Synthesis of 

New 1H-Pyrazole-1- Carbothioamide Derivatives (4a-4i): 

Take dry and clean 50mL of RBF and a mixture of hydrazine 

hydrate (1 mol), substituted benzylidene malononitrile 

(1mol), isothiocyanates (1mol), and a catalytic amount of 

PTSA was stirred at 90°C for an appropriate time 7hrs. After 

completing the reaction (monitored by TLC), the pure organic 

products were extracted by ethyl acetate and recrystallize 

from absolute ethanol.                  

1) 5-Amino-4-cyano-N-methyl-3-phenyl-1H-pyrazole-1-

carbothioamide (4a): 

 Brown crystals; M.P-197-1990C; Yield-86%; 1H-

NMR(400MHz, CDCl3) δ ppm : 11.154 (s, 1H, NH), 8.085 

(s, 2H, NH2), 8.012-7.552 (m, 5H, Ar-H), 2.147(s, 3H, CH3); 
13C-NMR(100MHz, CDCl3)δppm : 176.23, 141.57, 133.75, 
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130.58, 129.01, 128.78, 127.44, 116.57 , 102.90 , 30.78; 

LCMS(m/z): 257 (M+, 33). Molecular formulae: C12H11N5S  

2) 5-Amino-4-cyano-N-methyl-3-(p-tolyl)-1H-pyrazole-1-

carbothioamide (4b):  

Brown crystals; M.P-214-2160C; Yield-88%;1H-NMR 

(400MHz, CDCl3) δ ppm : 11.456 (s, 1H, NH), 8.074 (s,2H, 

NH2), 7.676 (d, 2H, J = 7.2Hz, Ar-H), 7.174 (d, 2H, J = 8.4 

Hz, Ar-H), 2.872 (s, 3H, CH3), 2.041(s, 3H, CH3); 13CNMR 

(100MHz, CDCl3) δppm : 175.91 , 162.45, 147.56, 132.57, 

129.74, 128.38, 126.97, 115.22, 108.89, 32.35 , 21.66; 

LCMS(m/z): 271.57 (M+H).  Molecular formulae: 

C13H13N5S  

3) 5-Amino-4-cyano-3-(4-fluorophenyl)-N-methyl-1H-

pyrazole-1-carbothioamide (4c): 

Brown crystals; M.P-221-2230C; Yield-85%; 1H-NMR 

(400MHz, CDCl3) δ ppm : 11.654 (s, 1H, NH),8.077 (s, 2H, 

NH2), 7.924 (d, 2H, J = 7.1Hz, Ar ), 7.345 (d, 2H, J = 8.8 Hz, 

Ar-H), 2.458 (s, 3H,CH3); 13CNMR(100MHz, CDCl3)δppm : 

177.44, 164.79, 161.90, 141.59, 131.68, 128.12, 

118.99,116.47,115.07, 30.88; LCMS (m/z):275.59(M+H); 

Molecular formulae: C12H10FN5S  

4) 5-Amino-3-(3-chlorophenyl)-4-cyano-N-methyl-1H-

pyrazole-1- carbothioamide (4d): 

Brown crystals; M.P-217-2190C; Yield-86%;  1H-NMR 

(400MHz, CDCl3) δ ppm : 11.087 (s, 1H,NH), 8.343-8.126 ( 

m,2H,Ar) , 8.047 (s, 2H, NH2), 7.692-7.404 (m, 2H, Ar),  

2.617 (s, 3H, CH3); 13C-NMR(100MHz, CDCl3)δppm : 

177.28 , 162.14, 139.45, 137.66, 136.25, 134.41, 132.19, 

130.66, 128.79, 124.33, 122.12 , 32.03 ; LCMS(m/z):: 293.65 

(M+2). Molecular formulae: C12H10ClN5S 

5) 5-Amino-4-cyano-N-ethyl-3-(p-tolyl)-1H-pyrazole-1-

carbothioamide (4e): 

 Brown crystals; M.P-207-2090C; Yield-83%; 
1HNMR(400MHz, CDCl3) δ ppm : 11.445 (s, 1H, NH), 8.098 

(s, 2H, NH2), 7.776 (d, 2H, J = 9.2Hz, Ar-H),7.224 (d, 2H, J 

= 6.8 Hz, Ar-H), 4.025-3.857 (q, 2H,CH2), 2.225 (s, 3H, 

CH3), 1.177 (t, J=8.0, 3H, CH3); 13C-NMR(100MHz, 

CDCl3)δppm : 178.60 , 165.47, 160.08, 132.79, 129.05, 

128.88, 126.02, 117.89 , 114.55, 39.96 , 21.88, 16.34 ; 

LCMS(m/z): 285.24 (M+H). Molecular formulae:  

C14H15N5S  

6) 5-Amino-4-cyano-N-ethyl-3-(4-fluorophenyl)-1H-

pyrazole-1-carbothioamide (4f): 

Brown solid ; M.P-218-2200C; Yield-86%;1H-

NMR(400MHz,CDCl3)δppm : 11.452 (s, 1H, NH), 8.036 (s, 

2H, NH2), 7.897 (d, 2H, J =8.8 Hz, Ar-H), 7.298 (d, 2H, J = 

6.5 Hz, Ar), 4.025-3.874 (q, 2H, CH2), 1.158 (t, 

J=8.4,3H,CH3); 13CNMR(100MHz, CDCl3)δppm : 175.68, 

163.78, 160.54, 140.87, 132.35, 128.90, 118.64, 117.24 , 

116.67 , 38.47 , 16.34 ; LCMS(m/z): 289.39 (M+H), . 

Molecular formulae C13H12FN5S  

7) 5-Amino-3-(3-chlorophenyl)-4-cyano-N-ethyl-1H-

pyrazole-1-carbothioamide (4g): 

Brown crystals; M.P-157-1590C; Yield-83%;1H-

NMR(400MHz,CDCl3)δppm : 11.415 (s, 1H, NH), 8.401-

8.157 (m, 2H, Ar-H), 8.055 (s, 2H, NH2), 7.924-7.657 (m, 

2H, Ar-H), 4.021-3.850 (q, 2H, CH2), 1.158 (t, J=6.4MHz, 

3H, CH3); 13CNMR(100MHz, CDCl3)δppm : 176.18 , 166.78, 

161.59, 135.08, 133.57, 130.22, 129.65, 128.44, 126.07, 

117.75, 113.80 , 38.54, 17.14 ; LCMS(m/z): 307.47 (M+2); 

Molecular formulae: C13H12ClN5S  

III. RESULTS AND DISCUSSION: 

Initially, the desired 1H-pyrazole-1-carbothioamide 

analogous (4a-4g) can be obtained and simple, effective, and 

economical method process. We used Bronsted acid such as 

PTSA a cheap and commercially available catalyst, it was 

used as a catalyst in a one-pot multicomponent reaction of 

substituted aromaticbenzylidinemalononitrile, hydrazine 

hydrate, isocyanate to scaffold the designed titled derivatives 

(4a–4g) in an excellent (88%) with a straightforward workup 

process (Scheme-1). 

This reaction was observed under optimization by different 

catalysts, different amounts of catalyst. The different amounts 

of catalyst were used during the reaction given below, the 

highest product of the derivatives were prepared in the 

promoted Bronsted acid such as SSA, MSA, PTSA, CSA and 

TCSA. On the other hand among Bronsted acids including P-

Toluene sulphonic acid (PTSA) was effected in this reaction 

and also more impact for development of product as well as 

completion reaction than the other oxidative catalyst such as 

methanesulphonic acid (MSA), silica supported sulphonic 

acid (SSA), camphorsulphonicacid acid (CSA) as described 

below (Table -1). 
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Entry Catalyst Time (hrs.) Yield (%) 

1 SSA 5 43 

2 MSA 5 54 

3 PTSA 5 88 

4 CSA 5 75 

Table 1: The effect of catalyst for preparation of titled 

derivatives (4b): 

Table -2 illustrates a notable improvement in the 

targeted compounds, with “4b” yield being developed to26%. 

The amount of the catalyst was increased in this preparation, 

the effect of the obtained product, and also the rate of reaction 

was observed. The various “mmol” of the amount of the 

loaded catalyst was recognized to improvement the product, 

as indicated in table-2. The results of the reaction did not be 

improved by using starting amounts of the catalyst. The 

percent of the reaction product unexpectedly decreased to 

26%, as indicated in Table -2 and although   the reaction time 

was reduced to appropriate time by using 20 mmol of the 

required catalyst as observed in Table-2. 

Entry 
Amount 

catalyst(mmol) 

Time 

(hrs) 

Yield 

(%) 

1 10 4 26 

2 15 4 42 

3 20 4 88 

4 25 4 88 

5 30 4 88 

Table 2: The effect of loaded for preparation of titled (4b) 

The above results observed following the 

acquisition, we set out to increase the yield of the product 

from the earlier study. The only observation was to increase 

the efficiency of the present method in terms of reaction time 

and product yield by adding different amounts of suitable 

catalyst and loaded catalyst. After considering this and 

learning about the recently investigated P-toluene sulphonic 

acid reaction in aqueous medium, it was decided to utilize this 

system for our reaction. 

             The establishment of the structures of the designed 

derivatives (4a-4g) was interpreted by advanced spectra 

1HNMR, 13CNMR, and mass spectral data. 1H NMR 

spectrum of the desired derivatives were displayed  in 

different  aromatic protons appears at δ 8.343 to 7.224 ppm 

The methyl protons of triplet  was showed at 1.158  to 1.142  

and the methylene  protons appeared at 4.025-3.874ppm and 

N-H protons of amide  appeared at 11654 -11.045 and also 

appeared at protons of NH2  at 8.406 and 8.089 ppm and The 

mass spectrum of all the derivatives were showed  molecular 

ion peak at (m/z)(M+2).  

IV. ANTIMICROBIAL ACTIVITY OF COMPOUNDS 

The titled derivatives (4a-4i) were studied for their in-vitro 

antibacterial and antifungal activities by method of procedure 

micro broth dilution method. The invitro antibacterial potent 

activity was observed against gram (+Ve) bacterial strains 

against B. subtilis and S.aureus and gram (-Ve) bacterial 

strains such as E.coli and P.aeruginosa microorganisms. 

Invitro an antifungal potent activity was examined against 

A.Niger and C.albicans microorganisms. The standard drugs 

such as Streptomycin and Ketonozole were used for 

antibacterial as well as antifungal evaluation. The standard 

bacterial and fungal strains were used for interpreted of 

antibacterial and antifungal studies were commercially 

procured from the Culture collection and geneank (MTCC), 

Chandigarh, India. Mueller Hinton Broth was used as a 

nutrient medium for bacteria and Sabouraud dextrose Broth 

for fungal growth. Inoculums size for test strain was adjusted 

to 108 CFU/mL by comparing the turbidity. The results were 

measured in the form of primary and secondary screening. 

The stock solution (2000 μg/mL) of the compounds under 

investigation and standard drugs were prepared by successive 

two fold dilution 

Entry Antibacterial MIC (μg/mL) Antifungal MIC (μg/mL) 

Strains B. subtilis S. aureus P. aeruginosa E. coli A. Niger C. Albicans 

4a 06 08 09 05 08 07 

4b 16 16 18 19 12 14 

4c 23 25 25 21 19 20 

4d 25 24 22 21 20 18 

4e 18 20 19 20 13 16 

4f 26 22 23 26 18 18 

4g 24 22 21 23 20 16 

Streptomycin 30 30 30 30 - - 

Ketonozole - - - - 25 25 

DMSO       

Table 3. Antimicrobial activity of compounds (4a-4g): 

Initially studied, the start 250, 100 and 50 μg/mL 

concentrations of the evaluated samples were applied. The 

evaluated derivatives were displayed to be active in this start 

evaluation which was further examination. Further evaluation 

of the tested samples was followed by 100, 50 and 25 μg/mL. 

The inoculated wells were maintained overnight at 37°C in a 

humid atmosphere. The highest dilution was displayed  

completely inhibition and this was considered as a minimum 

inhibition concentration (MIC).The newly prepared sample 

values of MIC indenticated  that the tested derivatives was 

displayed  to good inhibition values. The compounds “4c and 

4d” were showed excellent results against bacterial strains. 

The MIC values of antifungal activity were showed that 

compound “4c and 4d” was showed good activity against all 

fungal strain. Antimicrobial activity of compounds (4a-4g) is 

listed in Table-3 

All the desired synthesized derivatives were 

screened invitro anti-bacterial activity as well as antifungal 

activity. The electron withdrawing group of compounds 

showed less active potential whereas electron withdrawing 

group of compounds were exhibited poor active potent 

compared with electron donating groups. All halogen 
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compounds were showed an excellent potent activity due to 

lipophilic nature. The compound bearing electron donating 

group which was showed moderate activity as shown in 

Table-3 

V. CONCLUSIONS 

The conclusion of designed method process for synthesis of 

titled derivatives (4a-4g) employed by P-toluene sulphonic 

acid via one-pot three component condensations of hydrazine 

hydrate, substituted benzylidene malononitrile 

isothiocyanates, and a catalytic amount of PTSA was stirred 

at 90°C for an appropriate time for 7hrs. The not only easiest, 

simple conventional one pot conversion of the experimental 

simplicity, compatibility with different functional groups 

excellent product yields but also the easy work-up procedure 

make this approach attractive for synthesizing a variety of 

such derivatives. In also the additionally application studied 

an excellent effect of antimicrobial potent activity of desired 

derivatives was evaluated. 
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