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Synthesis of Nʹ-Nicotinoyl Sulfonohydrazides and their Antimicrobial Activity 
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Summary: Nʹ-Nicotinoyl sulfonohydrazide derivatives 3-13 were synthesized from nicotinyl 

hydrazide and evaluated for their antimicrobial potential against Gram positive bacterial strains 

(Bacillus cereus, Bacillus subtilis, Corynebacterium diphtheriae, Staphylococcus fecalis, 

Staphylococcus aureus, and MRSA (Methicillin-resistant Staphylococcus aureus)) and Gram 

negative bacterial strains (Escherichia.coli, Pseudomonas aeruginosa, Salmonella ParatyphiB, 

Salmonella tyhpi). Compound 13 showed outstanding antibacterial activity against Staphylococcus 

fecalis and compounds 7 and 13 were found to be moderately activite against Salmonella Paratyphi 

B, shown by their zone of inhibition values. In addition to that compond 9 also showed moderate 

activity against Escherichia coli. All derivatives 3-13 were also subjected for the evaluation of their 

antifungal activity against Saccharomyces cerevisiae, Microsporum canin, Rhizopus, Aspergillus 

niger, Candida albicans, and Candida tropicalis. Compound 13 showed promising antifungal 

activity against Rhizopus sp. and compounds 9 and 10 showed moderate antifungal potential against 

Microsporum canis, Aspergillus niger, and Candida tropicalis. Other molecules demonstrated weak 

zone of inhibitions. 
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Introduction 
 

Nicotinic acid belongs to vitamin B group. It 

has received great importance in the last decades due 

to its vital role in the cure of human diseases like 

pellagra. Nicotinic acid analogs have also been 

known for their diverse medicinal effects. The 
synthetic advancement of nicotinic acid and its 

derivatives by means of their structural alterations are 

well reported. The polymorphs of nicotinic acid and 

its derivatives also used as a drug because those have 

varying dissolution rates [1]. Nicotininc acid plays an 

important role in the human body in different 

metabolic processes like digestion, fat synthesis etc. 

It is an inhibitor of fat-mobilizing lipolysis in adipose 

tissue [2]. It is used as a lipid lowering drug since 

decades [3-6] and have useful application at various 

cardiovascular events [7]. Derivatives of nicotinic 
acid showed antiatherosclerotic activity by changing 

the composition of the plasma lipids. Nicotinic acid 

utilized in the prohibition and suspension of 

atherosclerotic processes [8]. 
 

Hydrazides have a covalent linkage between 

nitrogen of hydrazine (NH2-NH2) to a carbonyl group 

(C=O). This functionality found in many 

pharmaceutical drug and posseses huge diversity in 

their biological potential such as antibacterial, [9], 

antitubercular [10], antifungal [11], anticancer [12], 

anticonvulsant, antiinflammatory, antiviral, and 

antiprotozoal activities [13]. 
 

Antimicrobial agents are the compounds that 

are used to destroy microorganisms or to inhibit their 

growth. These antimicrobial agents are synthetic 

chemicals or natural products obtained from natural 

source and utilized in the treatment of various 

infections. These agents are functional to the living 

tissues of plants, animals, and humans in order to 

destroy (bactericidal) or obstruct the development 
(bacteriostatic) of infectious microorganisms and 

known as antibiotics [14]. 
 

Our group has reported many compounds 

having hydrazine moiety as significant antimicrobial 

agents [15-18] (Fig-1). Therefore, we intended to 

further evalute the antimicrobial activity of Nʹ-

hydrazide class. For this purpose, we synthesized N'- 

nicotinoyl sulfonohydrazides (3-13) and evaluated 

them for their antimicrobial potential. 
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Fig-1: Previously identified lead molecules for antimicrobial activity 

 

Experimental 

 

Materials and methods 

 

Thin layer chromatography (TLC) was 

performed on pre-coated silica gel aluminum plates 

(Kieselgel 60 F-254, 0.20 mm, Merck, Darmstadt, 

Germany). Chromatograms were visualized by using 
a handhold UV lamp at 254 and 365 nm or iodine 

vapour. 1H-NMR spectroscopic analysis was 

performed on Advance Bruker AM spectrometers 

400 MHz machine. Mass experiments were carried 

out on a Finnigan MAT-311A (Germany) mass 

spectrometer. 

 

Bioassay 

 

Antibacterial Assay 

 
The antibacterial activity of synthesized 

compounds was determined by using agar disc 

diffusion method [19]. Saline solution (0.85%) was 

mixed with bacterial cultures (10 µL) and 

subjectedfor 24 h incubation. Turbidity of all samples 

was agreed with the standard inoculum of 0.5 Mac-

Farland scale [~106 CFU/mL]. The Mueller Hinton 

agar (Oxoid) plates were seeded with all bacterial 

cultures grown in Mueller Hinton broth (Oxoid). All 

prepared discs containing test compounds were 

positioned on to the surfaces and plates were 

incubated for 24 h at 37 °C. Zone of inhibition in mm 
showed the measurement of antibacterial activity. 

Antibacterial activity of all synthetic compounds was 

performed by using gentamicin as positive control. 

DMSO was used as negative control for antibacterial 

activity. 

 

Antifungal activity 

 

Antifungal activity was measured by disc 

diffusion method [19]. A small portion of fungal 

culture was shifted to normal saline 2-3 mL in a 
screw capped tube with few glass beads (diameter = 1 

mm) and vortexes for about 10 min to prepare a 

homogeneous suspension fungal cultures. Sabouraud 

dextrose agar (SDA) plates were seeded with these 

fungal suspensions. Sterile filter discs containing 

stock solution 10 μL were positioned on to the 

surfaces. Plates were incubated for one week at room 

temperature antifungal activity of all synthetic 

compounds was performed using ketoconazole as 
positive control. 

 

Procedure for the synthesis of nicotinichydrazide (2) 

 

Nicotinic acid methyl ester 1 (5 g) and 

hydrazine monohydrate (10 mL) were taken in 

methanol (40 mL) into a round-bottommed flask (250 

mL). Reaction mixture was refluxed for 24 h at 100 
°C. After evaporation of methanol, crystals of 

nicotinic hydrazide was obtained. 

 
C7H7NO2; White solid; Yield 85%; m.p. 

162-164 °C; 1H-NMR (400 MHz, CD3OD): δ 8.92 (s, 

1H, H-2), 8.67 (m, 1H, H-5), 8.20 (m, 1H, H-6), 7.53 

(m, 1H, H-5); EI MS: (rel. abund.%) m/z137 (61), 

106 (100), 78 (100), 51 (31). 

 

Procedure for the synthesis of Nʹ-

nicotinoylsulfonohydrazide (3-13) 

 

Nicotinic hydrazide (1mmol) and 

triethylamine (1 mmol) were dissolved in 15 mL 

THF into a round-bottommed flask. Than, 
corresponding sulfonyl chloride (1.1 mmole) was 

added into the reaction mixture and refluxed for 48 h 

at 100 °C. The progress of reaction was checked by 

TLC. After evaporation of solvent, solid product was 

extracted with ethyl acetate and water. Organic layer 

was dryied with sodium sulphate. 

 

Nʹ-Nicotinyl-3-nitrobenzenesulfonohydrazide(3) 

 

C12H10N4O5S; White solid; Yield: 62%; Rf = 

0.87 (n-hexane: ethyl acetate 7:3); m.p. 228-230 °C; 
1H-NMR (400 MHz, CD3OD) δH 8.84 (s, 1H, H-2), 
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8.74 (m, 2H, H-2′, H-4′), 8.47 (m, 1H, H-5′), 8.30 (d, 

1H, J6′,5′ = 7.6 Hz, H-6′), 8.20 (d, 1H, J6,5= 8.0 Hz, H-

6), 7.79 (t, 1H, J5(4,6) = 8.0 Hz, H-5), 7.63(m, 1H, H-

4); 13C-NMR (75 MHz, CD3OD): δH 164.5, 148.2, 

148.0, 147.5, 139.5, 134.2, 133.0, 130.1, 125.0, 
123.2, 127.3, 129.7; EI-MS:(rel. abund.%), m/z322 

(7), 292 (6), 242 (5), 187 (22), 171 (9), 157 (4), 139 

(5), 123 (69), 78 (46), 50 (66); IR (KBr, cm_1): 3546, 

3324 (NH), 1710 (C=O), 1613, 1546 (C=C), 1510, 

1377 (N=O), 1357, 1185 (S=O). 

 

Nʹ-Nicotinylbenzenesulfonohydrazide (4) 

 

C12H11N3O3S; White solid; Yield: 61%; Rf = 

0.82 (n-hexane : ethyl acetate 7:3); m.p. 190-194 °C; 
1H-NMR (400 MHz, CD3OD) δH 8.77 (s, 1H, H-2), 

8.67 (m,1H, H-5), 8.06 (d, 1H, J6,5= 8.0 Hz, H-6), 
7.94 (d, 2H, J2′,3′ = J6′,5′ = 7.6 Hz, H-2′, H-6′), 7.90 (m, 

1H, H-4′), 7.63 (m, 2H, H-3′, H-5′), 7.56 (m, 1H, H-

4); 13C-NMR (75 MHz, CD3OD): δH 164.0, 148.3, 

147.5, 136.2, 135.0, 131.3, 130.4, 129.0, 129.0, 

127.2, 127.2, 125.2; EI-MS: (rel. abund.%), m/z 277 

(4), 247 (5), 242 (4), 184 (3), 157 (2), 141 (12), 123 

(13), 106 (100), 78(53), 51 (23); IR (KBr, cm_1): 

3523, 3206 (NH), 1697 (C=O), 1605, 1534 (C=C), 

1365, 1175 (S=O). 

 

5-Bromo-2-methoxy-Nʹ-
nicotinylbenzenesulfonohydrazide (5) 

 

C13H12BrN3O4S; White solid; Yield: 67%; Rf 

= 0.85 (n-hexane : ethyl acetate 7:3); m.p. 228-230°C; 
1H-NMR (400 MHz, CD3OD) δH 8.70 (s, 1H, H-2), 

8.67 (d, 1H, J6′,4′ = 4.0Hz, H-6′), 8.06 (d, 1H, J6,5= 8.0 

Hz, H-6), 7.91 (m, 1H, H-3′), 7.71 (m, 1H, H-4′), 7.50 

(m, 1H, H-5),7.14 (d, 1H, J4,5= 8.8 Hz, H-4), 4.02 (s, 

3H, 2′-OCH3): EI-MS: (rel. abund.%), m/z 386 (12), 

307 (20), 276 (2), 252 (18), 235 (41), 186 (26), 157 

(18), 106 (40), 78 (76), 51 (36). 

 
3,4-Dimethoxy-Nʹ-nicotinylbenzenesulfono hydrazide 

(6) 

 

C14H15N3O5S; White solid; Yield 68%; Rf = 

0.88 (n-hexane : ethyl acetate 7:3); m.p. 233-235°C; 
1H-NMR (400 MHz, CD3OD) δH 8.80 (s, 1H, H-2), 

8.68 (d, 1H, J2′,5′ = 3.6 Hz, H-2′), 8.08 (d, 1H, J6′,5′ = 

8.0 Hz, H-6′), 7.52 (m, 3H, H-4, H-5, H-6), 7.02 (d, 

1H, J5(4,6)= 8.4 Hz, H-5), 3.85 (s, 3H, 3′-OCH3), 3.82 

(s, 3H, 4′-OCH3); 13C-NMR (75 MHz, CD3OD): δH 

163.7, 153.2, 150.3, 148.5, 148.0, 135.2, 133.5, 
130.4, 124.7, 117.9, 112.0, 115.4, 56.2, 56.3. EI-MS: 

(rel. abund.%), m/z 337 (45), 203 (35),185 (53), 153 

(49), 106 (100), 78 (88), 51 (72): IR (KBr, cm_1): 

3535, 3319 (NH), 1688 (C=O), 1600, 1512 (C=C), 

1342, 1165 (S=O), 1110, 1098 (C-O). 

 

N-Nicotinoyl-2-nitrobenzenesulfonohydrazide (7) 

 

C12H10N4O5S; White solid; Yield 67%; Rf = 

0.81 (n-hexane : ethyl acetate 7:3); m.p. 254-256°C; 
1H-NMR (400 MHz, CD3OD) δH 8.85 (s, 1H, H-2), 

8.68 (m, 1H, H-3′), 8.15 (t, 2H, J4′(3′,5′)/5′(6′,4′) = 7.2 Hz, 

H-4′, H-5′), 7.89 (d, 1H, J6,5= 8.0 Hz, H-6), 7,83(t, 

1H, J5(4,6) = 7.2 Hz, H-5), 7.77 (m, 1H, H-6′), 7.52 (m, 

1H, H-4):EI-MS(rel. abund.%), m/z 322 (3), 292 (2), 

242 (2), 123 (100), 182 (3), 106 (39), 77 (85), 50 

(40). 

 

N-Nicotinoyl-4-propylbenzenesulfonohydrazide (8) 

 

C15H17N3O3S; White solid; Yield 63%; Rf = 

0.74 (n-hexane : ethyl acetate 7:3); m.p. 236-238°C; 
1H-NMR (400 MHz, CD3OD) δH 8.76 (s, 1H, H-2), 

8.66 (m, 1H, H-5), 8.05 (d, 1H, J6,5= 7.6 Hz, H-6), 

7.84 (d, 2H, J2′,3′= J6′,5′ = 8.4 Hz, H-2′, H-6′), 7.50 (m, 

1H, H-4), 7.33 (d, 2H, J3′,2′= J5′,6′ = 8.0 Hz, H-3′, H-

5′), 2.66 (t, 2H, J CH2(CH2) = 7.6 Hz, CH2), 1.65 (m, 2H, 

CH2), 0.90 (t, 3H, JCH3(CH2) = 7.2 Hz): EI-MS: (rel. 

abund.%) m/z 319 (50), 289 (10), 241 (51), 183 (26), 

167 (31), 147 (9), 106 (100), 91 (42), 78 (63), 51 

(19). 

 

 
N-Nicotinoylmethanesulfonohydrazide (9) 

 

C7H9N3O3S; White solid; Yield: 64%; Rf = 

0.76 (n-hexane : ethyl acetate 7:3); m.p. 175-177°C; 
1H-NMR (400 MHz, CD3OD) δH 9.00 (s, 1H, H-2), 

8.73 (m, 1H, H-5), 8.28 (d, 1H, J6,5= 8.0 Hz, H-6), 

7.58 (m, 1H, H-4), 3.05 (s, 3H, CH3):EI-MS: (rel. 

abund.%) m/z 215 (4), 185 (20), 136 (29), 106 (100), 

78 (79), 65 (13), 51 (40). 

 

2,4-Dimethoxy-N-nicotinoylbenzenesulfonohydrazide 

(10) 
 

C14H15N3O5S; White solid; Yield: 64%; Rf = 

0.63 (n-hexane : ethyl acetate 7:3); m.p. 234-236°C; 
1H-NMR (400 MHz, CD3OD) δH 8.92 (s, 1H, H-2), 

8.76 (m, 1H, H-6), 8.37 (m, 1H, H-3′), 8.21 (m, 1H, 

H-5), 7.95 (d, 2H, J5′,6′= J6′,5′ = 8.0 Hz, H-5′, H-6′), 

7.54 (m, 1H, H-4), 3.85 (s, 3H, 2′-OCH3), 3.63 (s, 

3H, 4′-OCH3): EI-MS: (rel. abund.%) m/z 337 (90), 

307 (3), 274 (3), 243 (4), 229 (4), 201 (6), 185 

(24),151 (69), 137 (17), 122 (26), 106 (48), 78 (41), 

51 (24). 

 

N-Nicotinoyloctane-1-sulfonohydrazide (11) 

 

C14H23N3O3S; White solid; Yield: 51%; Rf = 

0.65 (n-hexane : ethyl acetate 7:3); m.p. 192-194°C; 
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1HNMR (400 MHz, CD3OD) δH 8.98 (s, 1H, H-2), 

8.72 (m, 1H, H-5), 8.26 (d, 1H, J6,5= 8.0 Hz, H-6), 

7.57 (m, 1H, H-4), 3.16 (m, 2H, CH2), 1.90 (m, 2H, 

CH2), 1.43 (m, 2H, CH2), 1.32 (m, 4H, (CH2)2), 1.29 

(m, 4H, (CH2)2), 0.90 (m, 3H, CH3): EI-MS: (rel. 
abund.%) m/z 313 (2), 283 (2), 219 (7), 179 (9),161 

(9), 121 (23), 106 (100), 57 (51). 

 

2-Methyl-Nʹ-nicotinoyl-5-

nitrobenzenesulfonohydrazide (12) 

 

C13H12N4O5S; White solid; Yield 71%; Rf = 

0.59 (n-hexane : ethyl acetate 7:3); m.p. 260-262 °C; 
1H-NMR (400 MHz, DMSO-d6) δH 10.94 (s, 1H, 

NH), 8.77 (s, 1H, H-2), 8.69 (m, 1H, H-5), 8.54 (s, 

1H, NH), 8.34 (m, 1H, H-6), 8.26 (m, 1H, H-6′), 7.98 

(d, 1H, J4′,3′ = 8.0 Hz, H-4′), 7.71 (d, 1H, J3′,4′ = 8.4 
Hz, H-3′), 7.47 (m, 1H, H-4): EI-MS: (rel. abund.%) 

m/z 319 (11), 336 (100), 289 (2), 257 (7), 224 (3), 

205 (4), 167 (41), 121 (32), 106 (31), 78 (24), 63 (5). 

 

3,5-Dichloro-2-hydroxy-N-

nicotinoylbenzensulfonohyrazide (13) 

 

C12H9Cl2N3O4S; White solid; Yield: 71%; Rf 

= 0.78 (n-hexane : ethyl acetate 7:3); m.p. 242-244°C; 
1H-NMR (400 MHz, CD3OD) δH 11.10 (s, 1H, NH), 

8.95 (s, 1H, H-2), 8.73 (m, 1H, H-5), 8.54 (s, 1H, 
NH), 8.15 (d, 1H, J6,5= 8.0 Hz, H-6), 7.75 (m, 1H, 

NH), 7.54 (m, 2H, H-4′, H-6′), 7.41 (m, 1H, OH), 

7.36 (m, 1H, H-4): EI-MS: (rel. abund.%) m/z361 

(10), 283 (5), 267 (2), 224 (51), 194 (18), 162 (89), 

136 (22), 123 (12), 106 (100), 78 (61), 63 (14), 51 

(20). 

 

Results and Discussion 

 

Chemistry 

 

First nicotinic hydrazide was synthesized by 

treating nicotinic acid methyl ester and hydrazine 

hydrate in methanol under reflux condition. Than, 

nicotinic hydrazide was treated with various sulfonyl 

chlorides in tetrahydrofuran (THF) in the presence of 

triethylamine base, to afford a variety of Nʹ-

nicotinoyl sulfonohydrazide (Table-1), which were 

crystalize from ethanol. Structures of synthetic 
compounds were determined by different 

spectroscopic techniques EI-MS, 1H-, 13C-NMR, and 

IR. 

 

The substitution of sulfonyl group on 

nicotinic hydrazide was confirmed by disappearance 

of signal of amine group at δ 4.9 ppm from 

nicotinohydrazide and appearance of new signal at δ 

11.48 ppm of conjugated –NH-NH-SO2-R. In IR 

spectrum, characteristic absorption peak of primary 

amine disappeared and appeared in the range 3546-
3206 cm-1 confirms the presence of –NH-NH-SO2-R. 

 

 

 

 
 

Scheme-1: Synthesis of Nʹ-nicotinoylsulfonohydrazide derivatives 3-13 

 

 

 
 

Fig. 2: General structure of synthetic compounds. 
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Table-1: Synthesis of Nʹ-nicotinylsulfonohydrazide (3-13). 
Compounds R Compounds R 

3 

 

9 -CH3 

4 

 

10 

 

5 

 

11 -C8H17 

6 

 

12 

 

7 

 

13 

 

8 

 

- - 

 

Antibacterial activity 

 
Synthetic compounds 3-13 were evaluated 

for antimicrbial activity against various strains of 

Gram positive bacteria such as Bacillus cereus, 

Bacillus subtilis, Corynebacterium diphtheriae, 

Staphylococcus fecalis, Staphylococcus aureus, and 

MRSA (Methicillin-resistant Staphylococcus aureus) 

and Gram negative bacteria including Klebsiella 

pneumoniae, Escherichia coli, Salmonella Para typhi 

B, Salmonella tyhpi, and Pseudomonas aeruginosa 

(Table-2). 

 
Antibacterial potential was measured on the 

basis of zone of inhibition growth. Synthesized 

compounds exhibited antibacterial potential in the 

range of (ZOI = 6-20 mm) when screened against 

variety of Gram-positive and Gram-negative bacterial 

strains. Almost all the derivatives 3-13 were showed 

moderate zone of inhibition against Escherichia coli, 

MRSA, Bacillus subtilis, and Staphylococcus fecalis. 

Especially, compound 13 having hydroxy at ortho 

and two chloro substitutions at meta positions 

showed outstanding antibacterial activity in case of 

Staphylococcus fecalis (ZOI = 20 mm). Whereas, 
other derivatives showed weak zone of inhibition 

against Staphylococcus fecalis (ZOI = 7-10 mm). It is 

interesting to note that other derivatives do not 

possess chloro or hydroxy substitution which means 
that these groups play an important role in the active 

nature of compounds. Compound 13 also showed 

moderate activities against Escherichia coli (ZOI = 

10 mm), Salmonella paratyphi B (ZOI = 13 mm), and 

MRSA (ZOI = 11 mm). Other compounds 4, 5, 7, 9, 

and 11-13 also showed mild susceptibility against 

MRSA (ZOI = 8-12 mm) (Fig-3). Compound 4 with 

no substitution at benzene ring showed moderate 

inhibition against MRSA (ZOI = 11 mm) and weak 

inhibition against Escherichia coli, Klebsiella 

pneumoniae, Salmonella paratyphi B, Bacillus 
cereus, Bacillus subtilis, and Staphylococcus fecalis. 

Amongst nitro substituted derivatives 3 and 7, analog 

7 having nitro group at ortho position showed  

respectively, showed moderate inhibition against 

Salmonella paratyphi B (ZOI = 13 mm) and Bacillus 

cereus (ZOI = 11 mm). However, compound 3 with 

nitro substitution at meta position showed weak 

inhibition against Escherichia coli and Bacillus 

cereus, which showed that position of nitro group is 

playing important role in the activity. Further more, 

compound 11 having n-octyl substitution showed 

moderate inhibtion against MRSA (ZOI = 12 mm) 
(Table-2). 
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Table-2: In vitro antibacterial activity of Gram positive and Gram negative bacteria (zone of inhibition in mm). 
Bacterial Strains Compounds Standard 

Gram negative bacteria 3 4 5 6 7 8 9 10 11 12 13 Gentamicin 
Escherichia coli 8 6 6 9 9 8 12 9 - 8 10 29 

Klebsiella pneumoniae - 9 - 6 9 - 8 6 - 9 - 25 

Salmonella typhi - - - - - - - - - - - 25 

Pseudomonas aeruginosa - - - - - - - - - - - 22 

Salmonella paratyphi B - 8 10 - 13 7 - - 9 10 13 25 

Gram positive bacteria             

Staphylococcus aureus - - - - - - - - - - - 25 

MRSA - 11 9 - 10 - 8 - 12 9 11 20 

Bacillus cereus 8 9 - - 11 9 9 - 8 8 7 25 

Bacillus subtilis - 8 9 9 8 10 9 9 - 10 6 22 

Staphylococcus fecalis - 9 10 9 8 8 7 9 7 7 20 25 

Keys: - Zone of inhibition(ZOI) Key: Weakly active ≥ 8-10mm, Moderately active ≥ 12-14mm, Good activity(susceptible) ≥ 15 

 
 

Fig. 3: Compounds 4, 7, 9, 11, and 13 with Good to Moderate Antibacterial Potential. 

 

Table-3: In vitro antifungal activity (Zone of inhibition in mm using the disc diffusion method). 
 Compounds Standard 

Fungal Strains 3 4 5 6 7 8 9 10 11 12 13 Ketoconazole 

Saccharomyces cerevisiae - - - - - - - - - - - 22 

Microsporum canin - - - - - - - - - - 10 24 

Rhizopus - - - - - - - - - - 20 22 

Aspergillus niger - - - - - - 10 - - - 9 24 

Candida albicans - - - - - - - - - - - 22 

Candida tropicalis - - - - - - - - - 10 9 22 

 

Zone of inhibition (ZOI) Key: Weakly active ≥ 8-10mm, Moderately active ≥ 12-14mm, Good 

activity(susceptible) ≥ 15 

 
 

Fig. 4: Compounds 9, 12, and 13 with Good to Moderate Antifungal Potential. 
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Antifungal activity 

 

Synthetic compounds 3-13 were also 

evaluated for antifungal activities against different 

fungal strains including Saccharomyces cerevisiae, 
Microsporum canin, Rhizopus, Aspergillus niger, 

Candida albicans, and Candida tropicalis. 

Antifungal potential was measured for all synthetic 

derivatives in terms of zone of inhibition growth in 

mm. Ketoconazole was uses as positive control 

(standard). It is interesting to note that compound 13 

with hydroxy and chloro substitutions, also showed 

excellent inhibition in case of Rhizopus sp. (ZOI= 20 

mm) and moderate inhibition against Candida 

tropicalis, Aspergillus niger, and Microsporum canis. 

Other compounds showed comparitively weak zone 

of inhibition. Compound 9 having only methyl 
substitution revealed a weak zone of inhibition 

growth in case of Aspergillus niger whereas 

derivative 12 with nitro and methyl groups showed 

weak zone of inhibition growth against Candida 

tropicalis (Fig-4). 

 

 

Conclusion 

 

Synthetic Nʹ-nicotinoylsulfonohydrazide 

derivatives 3-13 were evaluated for their 
antimicrobial inhibitory potential against various 

bacterial strains. Compounds showed moderate to 

weak antibacterial activity. Interestingly, compound 

13 having hydroxy and chloro substitutions were 

found to be prominent among all derivatives. All 

derivatives were also evaluated for antifungal 

activity. Only compound 13 also have good 

antifungal activity against Rhizopus. 

 

Acknowledgement 

 

The authors are thankful to Pakistan 
Academy of Sciences for providing financial support 

to project No. 5-9/PAS/440. 

 

References 

 

1. P. P. Zhou, X. B. Sun, W. Y. Qiu, Nicotinic 

acid and its derivatives: synthetic routes, crystal 

forms and polymorphs. Curr. Drug Discov. 

Technol. 11, 97 (2014). 

2. L. A. Carlson, Studies on the effect of nicotinic 

acid on catecholamine stimulated lipolysis in 
adipose tissue in vitro. J. Intern. Med. 173, 719 

(1963). 

3. T. Gordon, W. P. Castelli, M. C. Hjortland, W. 

B. Kannel, T. R. Dawber, "High density 

lipoprotein as a protective factor against 

coronary heart disease: the Framingham Study. 

Am. J. Med. 62, 707 (1977). 

4. S. Tunaru, J. Kero, A. Schaub, C. Wufka, A. 

Blaukat, K. Pfeffer, S. Offermanns, PUMA-G 

and HM74 are receptors for nicotinic acid and 
mediate its anti-lipolytic effect. Nat. Med. 9, 

352 (2003). 

5. E. Bodor, S. Offermanns, Nicotinic acid: an old 

drug with a promising future. Br. J. Pharmacol. 

153 (S1) (2008). 

6. L. A. Carlson, Nicotinic acid: the broad-

spectrum lipid drug. A 50th anniversary review. 

J. Int. Med. 258, 94 (2005). 

7. M. J. Chapman, G. Assmann, J. C. Fruchart, J. 

Shepherd, C. Sirtori, Raising high-density 

lipoprotein cholesterol with reduction of 

cardiovascular risk: the role of nicotinic acid–a 
position paper developed by the European 

Consensus Panel on HDL-C. Curr. Med. Res. 

Opin. 20, 1253 (2004). 

8. W. Hotz, Nicotinic acid and its derivatives: a 

short survey. Adv. Lipid Res. 20, 195 (1983). 

9. R. Narang, B. Narasimhan, S. Sharma, D. 

Sriram, P. Yogeeswari, E. De Clercq, C. 

Pannecouque, J. Balzarini, Synthesis, 

antimycobacterial, antiviral, antimicrobial 

activities, and QSAR studies of nicotinic acid 

benzylidene hydrazide derivatives. Med. Chem. 
Res. 21, 1557 (2012). 

10. M. C. Lourenco, M. V. de Souza, A. C. 

Pinheiro, M. D. L. Ferreira, R. S. Gonçalves, T. 

C. M. Nogueira, M. A. Peralta, Evaluation of 

anti-tubercular activity of nicotinic and 

isoniazid analogues. ARKIVOC 15, 181 (2007). 

11. S. Nayal, C. Singh, Synthesis and antifungal 

activity of N1-nicotinoyl-3-methyl-4-

(substituted azo)-1, 2-pyrazoline-5-one. Asian J. 

Chem. 11, 207 (1999). 

12. N. B. Patel, A. C. Purohit, D. P. Rajani, R. 

Moo-Puc, G. Rivera, New 2-benzylsulfanyl-
nicotinic acid based 1, 3, 4-oxadiazoles: Their 

synthesis and biological evaluation. Eur. J. 

Med. Chem. 62, 677 (2013). 

13. Ł. Popiołek, Hydrazide-hydrazones as potential 

antimicrobial agents: overview of the literature 

since 2010. Med. Chem. Res. 26, 287 (2017). 

14. H. Ullah, S. Ali, Classification of antibacterial 

agents and their functions. In Antibacterial 

Agents. IntechOpen. (2017). 

15. K. M. Khan, U. Salar, S. Tauseef, G. A. Miana, 

S. Yousuf, F. Naz, M. Taha, S. Khan, S. 
Perveen, 5-Nitroimidazole Derivatives and their 

Antimicrobial Activity. J. Chem. Soc. Pak. 38, 

258 (2016). 

16. K. M. Khan, M. Rasheed, Z. Ullah, S. Hayat, F. 

Kaukab, M. I. Choudhary, S. Perveen, Synthesis 



Zarina Arshad et al.,       doi.org/10.52568/000662/JCSP/42.04.2020 604 

and in vitro leishmanicidal activity of some 

hydrazides and their analogues. Bioorg. Med. 

Chem. 11, 1381 (2003). 

17. M. Manzoor, S. Perveen, S. Tauseef, S. Jahan, 

Z. Karim, A. Karim, M. Taha, N. H. Ismail, K. 
M. Khan, Synthesis of novel 4-

acridonecarbohydrazide derivatives and their 

antimicrobial activities. J. Chem. Soc. Pak. 39, 

405 (2017). 

18. M. Zareef, R. Iqbal, B. Mirza, K. M. Khan, A. 

Manan, F. Asim, S. W. Khan, Synthesis and 

antimicrobial activity of some derivatives of 

acylhydrazine including novel 

benzenediazasulfonamides. Arkivoc 8, 141 
(2008). 

19. A. W. Bauer, Antibiotic susceptibity testing by 

a standardized single disc method. Am. J. Clin. 

Pathol. 45, 149 (1966). 

 

 


