
New polymorphs of isoniazid: discovery from melt experiments
Keke Zhang,a,b Chunhua Hu,a Alexander G. Shukenberg,a Noalle Fellah,a 

Michael D. Warda, *
aDepartment of Chemistry and Molecular Design Institute, New York University, New York City, 

NY, 10003, USA
b School of Chemical Engineering and Technology, State Key Laboratory of Chemical 

Engineering, Tianjin University, Tianjin 300072, People’s Republic of China.

Tuberculosis (TB) is a disease that has thousands of years history.1 This epidemic disease caused 
by bacillus Mycobacterium tuberculosis used to be fatal until effective chemotherapy appeared in 
the 1940s.2 For now, there are 20 TB drugs in clinical trials and a lot of efforts are invested into the 
research about prevention and treatment in TB. Yet, the “end” of TB as major health problem is still 
unreachable. According to the Global Tuberculosis Report 2018, “TB is one of the top 10 causes of 
death”. 3 Intensified research about known anti-tubercular drugs and effort to design new drugs are 
still in urgently demand. Isoniazid (pyrazine-2-carboxyamide, isonicotinic acid hydrazide, INZ, 
Scheme 1), along with rifampicin, ethambutol, and pyrazinamide was recommended as first-line 
drug as a 6-month regimen.3 INZ is a well-studied pharmaceutical not only used as anti-tuberculosis 
drugs but also applied as a conformer for codrugs.4, 5INZ has a long research history since it was 
firstly used as an antibiotic in 1952.6 In addition to studies of INZ in curing TB mechanisms, there 
have abundant researches about cocrystals, morphology and solubility of INZ.7, 8, 9 There are four 
crystal structures of INZ in CSD database, all of them correspond to one polymorph.10,11 Here we 
report discovery of two new polymorphs of INZ by crystallization from the melt, a simple and 
inexpensive method that we recently applied to discover and characterize new polymorphs of 
several common and well characterized materials such as coumarin,12 aspirin 13 and malic acid.14 
It’s inspiring that two new polymorphs of INZ were discovered after more than 65 years’ bench 
work for the first time.
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Scheme 1. Molecule structure of isoniazid.


