
www.wjpr.net                            Vol 9, Issue 5, 2020.                                   

Farad et al.                                                            World Journal of Pharmaceutical Research  

1581 

 
 

 

 REVIEW ON ISONIAZID DERIVATIVES AS ANTI-TUBERCULOSIS 

AGENT 

 

*Hemant Farad and Dr. Deepali Jagdale 

 

AT-GUNJ, PO-Khupari, TAL-WADA, Palghar Kudus Maharashtra India. 

 

ABSTRACT 

The appearance of tuberculosis and emergence of drug resistance 

requires focused attention and need to approve the various derivatives 

of isoniazid. Isoniazid is frontline drug is used for treatment of 

tuberculosis and it is key drug used for chemotherapy of tuberculosis. 

The present article contains compilation of various derivatives of 

isoniazid and their biological activity like anti-mycobacterial, anti-

fungal, anti-viral activities. The emphasis is given on various reported 

synthetic routes for isoniazid derivatives which will be a help to 

researchers.  
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INTRODUCTION 

Tuberculosis (TB) caused by multidrug resistance strains of Mycobacterium tuberculosis is 

the most prevalent infectious diseases worldwide.
[1, 2]

 According to world health organization 

(WHO) report 1.5 million people died from TB in 2018 and an estimated 10 million people 

fell ill with tuberculosis. WHO estimates that there were 484 000 new cases with resistance to 

rifampicin the most effective first-line drug, of which 78% had MDR-TB. Ending the TB 

epidemic by 2030 is among the health targets.
[3]

 The effective combination of five first-line 

drugs namely isoniazid (INH), rifampicin, ethambutol, streptomycin and pyrazinamide are 

used in most parts of the world to treat TB effectively.
[4]

 If the patient developed bacterial 

resistance to this first line drugs then, second, line drugs such as amino-salicyclic acid, 

cycloserine, kanamycin etc. are available but cannot be employed due to their high toxicity.
[5]

 

In spite of toxicity on repeated dosing, isoniazid is considered to be first line drug for TB 

Based upon this assumption and to get a new drug for resistance strain various researchers 

synthesised novel isoniazid-based derivatives.
[6]

 In our present article we have reported 
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synthetic routes of different isoniazid derivatives which will be helpful for development of 

novel derivatives.
[7]

 

 

REPORTED ISONIAZID DERIVATIVES 

Reported isoniazid derivatives found in literature survey have been classified based upon 

scaffold are as follows.  

 

Pyrazoline based derivatives reported in literature is given in Figure 1. 

 

 

Fig. 1: Structure of pyrazoline based derivatives. 

 

Mamolo et al., in 2001 synthesised pyrazoline substituted derivatives by cyclising chalcones 

with hydrazine and further reacting it with isonicotinoyl chloride.
[8]

 Whereas Ali et al., in 

2013 synthesized a series of pyrazoline derivatives by cyclising chalcones with isoniazid in 

presence of glacial acetic acid. Similar derivatives were prepared by alternative pathway 

wherein chalcone was first treated whereas hydrazine and further pyridinoyl chloride these 

were tested for anti-mycobacterium activity, in vitro, against M. tuberculosis H37Rv and INH 

resistant M. tuberculosis using BACTEC-460 by using radiometric system and agar dilution 

method.
[7]

 Schematic representation is given in Scheme 1. 

 

 

Scheme 1: Synthetic scheme for pyrazoline based derivatives. 
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Oxadiazole based derivatives reported in literature is given in Figure 2.  

 

 

Fig. 2: Structure of oxadiazole based derivatives. 

 

Bayrak et al., in 2009 reported synthesis of oxadiazole derivatives starting from isoniazid was 

reacted with chlorine in presence of potassium hydroxide giving mercapto oxadiazole 

derivatives. Further N-substituted oxadiazole derivatives was prepared by treatment with 

alkyl amine and formaldehyde
[9]

 whereas substituted oxadiazole was prepared by treatment 

with alkyl bromide.
[10]

 Schematic representation is given in Scheme 2.  

 

 

Scheme 2: Synthetic scheme for oxadiazole based derivatives. 

 

Triazole based derivatives reported in literature is given in Figure 3. 

 

 

Fig. 3: Structure of pyrazoline based derivatives. 
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Bayrak et al., reported synthesis of triazole derivatives by using two distinct synthetic 

pathways. in 2008, they reported synthesis of 1,2,4-triazole-3-thiol derivatives by using 1-

isonicotinoyl-4-phenyl thiosemicarbazide. Further, triazole-3-thiol was reacted to obtained N-

substituted and S-substituted derivatives.
[9]

 Whereas, in 2009 reported synthesis of 1,2,4-

triazole-3-thiol derivatives by reacting 1,3,4-oxdiazole-2-thiol as starting material. Further, 

1,2,4-triazole-3-thiol derivatives where converted to corresponding Mannich bases and thione 

derivatives.
[10]

 Schematic representation is given in Scheme 3. 

 

 

Scheme 3: Synthetic scheme for triazole based derivatives. 

 

Isonicotinoyl hydrazine-based derivatives reported in literature is given in Figure 4. 
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Fig. 4: Structure of isonicotinoyl hydrazine-based derivatives. 

 

Judge et al., 2011 and Sriram et al 2005 synthesised a series of isonicotinicacid-1- 

(substituted phenyl)-ethylidene/cycloheptylidenehydrazide derivatives by using aldehyde and 

ketones.
[11]

 The synthesise compound were screened for anti-mycobacterial activity against 

M. tuberculosis H37Rv using the Alamarblue Susceptibility test.
[12,13-16]

 Schematic 

representation is given in scheme 4. 

 

 

Scheme 4: Synthetic scheme for Isonicotinoyl hydrazine-based derivatives. 

 

Isonicotinylhydrazino amide/carbothioamide based derivatives reported in literature is given 

in Figure 5. 

 

 

Fig. 5: Structure of isonicotinoylhydrazino amide/carbothioamide based derivatives. 
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Various isonicotinoylhydrazinocarbothioamides were prepared by reacting isonicotinoyl 

hydrazide (INH) with appropriate potassium salt of substituted phenyl thiocarbamate and 

were tested for their anti-mycobacterial activityin-vitro against Mycobacterium tuberculosis 

H37Rv and INH resistant using agar dilution method.
[10,14-18] 

Schematic representation is 

given in scheme 5. 

 

 

Scheme 5: Synthesis scheme for Isonicotinylhydrazino amide/carbothioamide based 

derivatives. 

 

CONCLUSION 

Tuberculosis (TB) one of the threatful disease catches attention of the researchers. 

Development of multidrug resistance drug for treatment of TB has become a challenge to the 

researchers. Many novel derivatives with different scaffold have been synthesized and 

reported but to get the derivatives with lesser cytotoxic effect to host cell is another challenge 

to the researchers. Considering these factors, we focused on already available drug isoniazid 

as it has lesser cytotoxic effect on the host cell. Isoniazid also possesses the potential as an 

anti-TB scaffold. In the present article we have emphasized on reported synthetic routes for 

synthesis of isoniazid derivatives which will be helpful for the researchers.  
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