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Abstract
C10H13N3O·C7H6O3, monoclinic, P21/n (no. 14),
a = 7.4038(9) Å, b = 30.448(3) Å, c = 7.6744(8) Å,
β = 112.013(3)°, V = 1603.9(3) Å3, Z = 4, Rgt(F ) = 0.0492,
wRref(F

2) = 0.1384, T = 173 K.

CCDC no.: 2081948

The asymmetric unit of the title crystal structure is shown in
the figure. Table 1 contains crystallographicdata andTable 2
contains the list of the atoms including atomic coordinates
and displacement parameters.

Source of material

All reagents used were commercially available and used
without further purification. An amount of 0.220 g of iso-
nicotinic acid hydrazide (1.60 mmol), 0.220 g of 2-hydroxy-

benzoic acid (1.59 mmol) and 3.0 mL of 2-butanone were
added into a screw-top dram vial (with rubber septum) and
stirred at 300 rpmat 60 °C for 10min. The vialwas closed, and
the solution was allowed to reflux in the vial at 60 °C for 24 h.
The solution was then left slightly open to allow slow evap-
oration at room temperature. Colourless block crystals were
observed after three days.

Experimental details

The collectionmethod involvedω-scans of width 0.5°. Data
reduction was carried out using SAINT–Plus version 6.02.6
software, and SADABS was used to process empirical ab-
sorption corrections [1]. The crystal structure was solved
through direct methods using SHELXS-97 [2]. Hydrogen
atoms were positioned geometrically and allowed to ride
on their respective parent atoms with d(C—H) = 0.95 Å and

Table : Data collection and handling.

Crystal: Colourless block
Size: . × . × . mm
Wavelength: Mo Kα radiation (. Å)
μ: . mm−

Diffractometer, scan mode: Bruker D Venture Photon, ω
θmax, completeness: .°, >%
N(hkl)measured, N(hkl)unique, Rint: , , .
Criterion for Iobs, N(hkl)gt: Iobs >  σ(Iobs), 
N(param)refined: 

Programs: Bruker [], SHELX [], WinGX
[], PLATON []

*Corresponding author: Mark G. Smith, Chemistry Department,
University of South Africa, Unisa Science Campus, 28 Pioneer Avenue
Florida, Roodepoort, Gauteng, South Africa,
E-mail: smithm2@unisa.ac.za. https://orcid.org/0000-0003-2553-
2540
Itumeleng B. Setshedi, Department of Life Science, University of
South Africa, Unisa Science Campus, 28 Pioneer Avenue Florida,
Roodepoort, Gauteng, South Africa, E-mail: setshib@unisa.ac.za.
https://orcid.org/0000-0001-8865-4735

Z. Kristallogr. - N. Cryst. Struct. 2021; 236(5): 1093–1095

Open Access. © 2021 Itumeleng B. Setshedi and Mark G. Smith, published by De Gruyter. This work is licensed under the Creative Commons
Attribution 4.0 International License.

https://doi.org/10.1515/ncrs-2021-0232
mailto:smithm2@unisa.ac.za
https://orcid.org/0000-0003-2553-2540
https://orcid.org/0000-0003-2553-2540
mailto:setshib@unisa.ac.za
https://orcid.org/0000-0001-8865-4735


Uiso(H) = 1.2Ueq(C). Diagrams and publication material
were generated using WinGX [3] and PLATON [4].

Comment

Isoniazid, a synthetic derivative of nicotinic acid [5] is
a drug that has been used for many years as a first-line
anti–tuberculosis (TB) drug. However, bacterial strains

targeted by isoniazid have developed resistance over the
years, thus leading to the urgent need to develop novel
drugs. There are several ways in which novel anti–TB
drugs can be derived. However, one method that stands
out is by making modifications to existing drugs so that
they can no longer be deactivated by mycobacteria [6].
Therefore, the compound being reported in this article is a
modification of isoniazid.

As shown in the figure, the asymmetric unit contains one
molecule of N′-(butan-2-ylidene)pyridine-4-carbohydrazide
and one molecule of 2-hydroxybenzoic acid (salicylic acid).
All bond lengths and angles are as expected [7]. Each car-
bohydrazide moiety is hydrogen bonded by a O2—H2a⋯N2
hydrogen bond to a salicylic acid molecule to form a co-
crystal. As is expected fromsimilar co-crystals reported in the
literature [8], this co-crystal is formed through a robust car-
boxylic acid⋯pyridineheterosynthon. Thephenol groupon
the salicylic acidmolecule forms an expected intramolecular
S(6) hydrogen bond [9], between the H4a donor and the O3
acceptor. Each carbohydrazide moiety is also hydrogen
bonded via its N1–H donor to the carbonyl oxygen (O1)
acceptor of anadjacent carbohydrazidemoiety (not shown in
the figure). These hydrogen bonding interactions within the
packing formaonedimensional (1D) ribbon along thea-axis.
The plane of the salicylic acid is slightly offset from the plane
of the pyridine ring by an acute angle of 22°. However, the
pyridine rings of the carbohydrazide moiety as well as the
benzene rings of salicylic acid lie parallel to each other
respectively, and the packing is thus stabilized by π-stacking
of these rings along the a-axis.
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Table : Fractional atomic coordinates and isotropic or equivalent
isotropic displacement parameters (Å).

Atom x y z Uiso*/Ueq

C . () . () . () . ()
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
C . () . () . () . ()
C . () . () . () . ()
HA . . . .*
HB . . . .*
HC . . . .*
C . () . () . () . ()
HA . . . .*
HB . . . .*
C . () . () . () . ()
HA . . . .*
HB . . . .*
HC . . . .*
C . () . () . () . ()
C . () . () . () . ()
C . () . () −. () . ()
H . . −. .*
C . () . () −. () . ()
H . . −. .*
C . () . () −. () . ()
H . . −. .*
C . () . () −. () . ()
H . . −. .*
C . () . () . () . ()
N . () . () . () . ()
HA . . . .*
N . () . () . () . ()
N . () . () . () . ()
O . () . () . () . ()
O . () . () . () . ()
HA . . . .*
O . () . () . () . ()
O . () . () . () . ()
HA . . . .*
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