
Yu Fang, Cheng Zhang, Meng-Qing Yin, Xiao-Die Yang and Wen-Jing Ma*

The crystal structure of 5-chloro-6′-methyl-3-
(4-(methylsulfonyl)phenyl)-[2,3′-bipyridin]-1′-ium
4-methylbenzenesulfonate

https://doi.org/10.1515/ncrs-2023-0285
Received June 14, 2023; accepted September 8, 2023;
published online September 20, 2023

Abstract
C18H16ClN2O2S·C7H7O3S, monoclinic, C2/c (no. 15),
a = 36.911(9) Å, b = 9.931(2) Å, c = 14.795(3) Å, β = 112.32(3)°,
V = 5017(2) Å3, Z = 8, Rgt(F ) = 0.0500, wRref (F 2) = 0.1447,
T = 293 K.

CCDC no.: 2265791

Table 1 contains crystallographic data and Table 2 contains
the list of the atoms including atomic coordinates and
displacement parameters.

1 Source of material

In representative experiments, the etoricoxib (ETR; systematic
name: 5-chloro-6′-methyl-3-(4-(methylsulfonyl)phenyl)-2,3′-
bipyridine) was presented by Nanjing Zhengda Tianqing
Pharmaceutical Co., Ltd. with no further purification. ETR
(35.9 mg, 0.1 mmol) and p-toluenesulfonic acid (TsOH,
17.2 mg, 0.1 mmol) were mixed in 5.0 mL methanol, and the
resulting mixture was stirred and dissolved at 60 °C to
obtain a clear solution. Then the solution was filtered and
placed in a sample vial, covered with membrane and
punctured. Subsequently, the filtrate was set aside to allow
slow evaporation at room temperature within one week.

2 Experimental details

UsingOlex2 [1], the structurewas solved and refinedwith the
ShelXL refinement package. The H atoms were placed in
idealized positions and treated as riding on their parent
atoms, with the d(C–H) = 0.96 Å (methyl) and d(C–H) = 0.93 Å
(aromatic). And Uiso(H) = 1.2 times Uiso(C) and Uiso(H) = 1.5
times Uiso(O), respectively.

3 Comment

Etoricoxib, a relatively new selective cyclooxygenase-
2(COX-2) nonsteroidal anti-inflammatory drug (NSAIDs),
has been used in several clinical studies [4, 5]. While, the

Table : Data collection and handling.

Crystal: Needle
Size: . × . × .mm
Wavelength: Mo Kα radiation (. Å)
μ: .mm−

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

Programs: Olex [], SHELX [, ]

*Corresponding author: Wen-Jing Ma, School of Materials Science and
Chemical Engineering, Chuzhou University, Chuzhou, Anhui, 239000, P.R.
China, E-mail: mawenjing0601@163.com. https://orcid.org/0000-0002-
8704-4190
Yu Fang, School of Materials Science and Chemical Engineering, Chuzhou
University, Chuzhou, Anhui, 239000, P.R. China; and School of Materials
Science and Chemical Engineering, Nanjing University of Science and
Technology, Nanjing, Jiangsu, 210094, P.R. China,
E-mail: 13770321062@163.com
Cheng Zhang, Meng-Qing Yin and Xiao-Die Yang, School of Materials
Science and Chemical Engineering, Chuzhou University, Chuzhou, Anhui,
239000, P.R. China

Z. Kristallogr. - N. Cryst. Struct. 2023; 238(6): 1051–1053

Open Access. © 2023 the author(s), published by De Gruyter. This work is licensed under the Creative Commons Attribution 4.0 International License.

https://doi.org/10.1515/ncrs-2023-0285
mailto:mawenjing0601@163.com
https://orcid.org/0000-0002-8704-4190
https://orcid.org/0000-0002-8704-4190
mailto:13770321062@163.com


poor aqueous solubility of etoricoxib has been limited its use
in pharmaceutical preparations and clinical trials. Salt for-
mation is one of the most commonly used methods
to improve the solubility of insoluble drugs without
influencing pharmacological activities of APIs [6], and five
solid forms including ETR–succinic acid, ETR–glutaric acid,
ETR–adipic acid, ETR–suberic acid, ETR–caprolactam and
ETR– phthalic acid have been reported [7–9]. To explore
more solid forms of ETR into a drug candidate, in this paper,
one more ETRH+ salt is described.

X-ray diffraction analysis shows the expected crystal
structure of the ETRH+ salt with 4-methylbenzenesulfonate
as counteranion. As observed in the crystal, the connection
between anion and cation was formed due to the strong
hydrogen bonding networkwhich involves the H atom of the
pyridinyl moiety as donor and the O5 atom. The hydrogen
bonding interaction strengthens the stability of the solid
form. And there are no specific interactions formed by the Cl
atoms. In general, all bond lengths and angles are in the
expected ranges [9].
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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 . () . () . () . ()
C . () . () . () . ()
H . () . () . () . ()*
C . () . () . () . ()
Ha . () −. () . () . ()*
Hb . () . () . () . ()*
Hc . () −. () . () . ()*
C . () . () . () . ()
C . () . () . () . ()
H . () . () . () . ()*
C . () . () . () . ()
C . () . () . () . ()
H . () . () . () . ()*
C . () . () . () . ()
C . () . () . () . ()
C . () . () . () . ()
H . () . () . () . ()*
C . () . () . () . ()
H . () . () . () . ()*
C . () . () . () . ()
C . () . () . () . ()
H . () . () . () . ()*
C . () . () . () . ()
H . () . () . () . ()*
C . () . () . () . ()
Ha . () . () . () . ()*
Hb . () . () . () . ()*
Hc . () . () . () . ()*
C . () . () . () . ()
C . () . () . () . ()
H . () . () . () . ()*
C . () . () . () . ()
H . () . () . () . ()*
C . () . () . () . ()
C . () . () . () . ()
H . () . () . () . ()*
C . () . () . () . ()
H . () . () . () . ()*
C . () . () . () . ()
Ha . () . () . () . ()*
Hb . () . () . () . ()*
Hc . () . () . () . ()*
Cl . () . () . () . ()
N . () . () . () . ()
H . () . () . () . ()*
N . () . () . () . ()
O . () . () . () . ()
O . () . () . () . ()
O . () . () . () . ()
O . () . () . () . ()

Table : (continued)

Atom x y z Uiso*/Ueq

O . () . () . () . ()
S . () . () . () . ()
S . () . () . () . ()
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