
Shu-Ting Lin, Shen-Yang Huang, Jing Zou and Cheng-Jun Jiang*

The crystal structure of 3-nitrobenzene-
1,2-dicarboxylic acid–2-ethoxybenzamide (1/1),
C17H16N2O8

https://doi.org/10.1515/ncrs-2023-0275
Received June 9, 2023; accepted July 4, 2023;
published online August 4, 2023

Abstract
C17H16N2O8, monoclinic, P21/c (no. 14), a = 7.0825(4) Å,
b = 15.6168(9) Å, c = 15.1086(9) Å, β = 93.3830(10)°,
V = 1668.19(17) Å3, Z = 4, Rgt(F ) = 0.0543, wRref(F 2) = 0.1443,
T = 170.15 K.

CCDC no.: 2263978

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

1 Source of materials

A mixture of 2-ethoxybenzamide (100.0 mg, 0.6 mmol) and
3-nitrobenzene-1,2-dicarboxylic acid (126.7 mg, 0.6 mmol)
was dissolved in a mixed solution of 3 mL of toluene and
3 mL of ethyl acetate, and the resulting mixture was stirred
and dissolved at 60 °C to obtain a clear solution, which
was filtered and placed in a 10 mL glass vial. The filtrate
was slowly evaporated at room temperature. A large
number of colourless crystals were obtained after 2 days.

2 Experimental details

Absorption corrections were applied by using multi-scan
program [1]. Using OLEX2 [2], the structure was solved with

Table : Data collection and handling.

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

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

Programs: Bruker [], OLEX [], SHELX [, ]
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the SHELXT [3] structure solution program and refined with
the SHELXL [4] refinement package.

3 Comment

Increased interest in the synthesis and design of new
forms of drugs, such as cocrystals, is caused by their ability
to change physical and chemical properties of active

pharmaceutical ingredients. The 2-ethoxybenzamide is a
poorly-water soluble drug used for treatment of moderate
and mild pain. Combinations of 2-ethoxybenzamide with
aspirin, caffeine or paracetamol are widely used e.g. in
Japan and Poland. Many structures of 2-ethoxybenzamide
cocrystal have been published and deposited in CSD (Cam-
bridge Structural Database). For example, with Furosemide
(CCDC:2114160, SARQOV) [5], Sinapic Acid (CCDC:1581650,
DEYQUW) [6], 2,5-dihydroxybenzoic acid (CCDC:1522933,
FENQEX), 3,4-dihydroxybenzoic acid (CCDC:1522937, FENRIC)
[7], phenol (CCDC:1879336, VUKSEC) [8], 3,5-dinitrobenzoic
acid (CCDC:752467, WUZHOP) [9], 2,4-dihydroxybenzoic acid
(CCDC:1825011, JIFHAK) [10], 3,4,5-trihydroxybenzoic acid
(CCDC:1468148, ORIKIL), 2-nitrobenzoic acid (CCDC:1468153,
ORIKOR), 3-nitrobenzoic acid (CCDC:1468154, ORIKUX),
2,4-dinitrobenzoic acid (CCDC:1468159, ORILAE), 3-methyl-
benzoic acid (CCDC:1468161, ORILEI) [11], 2–hydroxybenzoic
acid (CCDC:752480, REHSAA) [12] and so on. In this paper, we
report a new cocrystal of 2-ethoxybenzamide.

In the unit cell of the title crystal, the main forces are
the formation of intermolecular hydrogen bonds between
the amide groups on 2-ethoxybenzamide and the carboxyl
groups and nitro group on 3-nitrobenzene-1,2-dicarboxylic
acid (see figure). The O2 atom on the amide group of
the 2-ethoxybenzamide molecule is a hydrogen bond
acceptor, and the H6A atom on the carboxyl group (O6–H6)
of the 3-nitrobenzene-1,2-dicarboxylic acid molecule is a
hydrogen bond donor, forming an intermolecular
hydrogen bond O6–H6A/O21 (1 = +X, 3/2 − Y, −1/2 + Z;
d(O6⋯O2) = 2.680(2) Å; O6–H6A/O2 = 150.3°). The O2 atom
on the amide group of the 2-ethoxybenzamide molecule is a
hydrogen bond acceptor, and the H8 atom on the carboxyl
group (O8–H8) of the 3-nitrobenzene-1,2-dicarboxylic acid
molecule is a hydrogen bond donor, forming an intermo-
lecular hydrogen bond O8–H8⋯O2. The O7 atom on the
carboxyl group of the 3-nitrobenzene-1,2-dicarboxylic acid
molecule is a hydrogen bond acceptor, and the H1 atom on
the amide group (N1–H1) of the 2-ethoxybenzamide mole-
cule is a hydrogen bond donor, forming an intermolecular
hydrogen bond N1–H1⋯O7. The O3 atom on the nitro group
of the 3-nitrobenzene-1,2-dicarboxylic acid molecule is a
hydrogen bond acceptor, and the H1 atom on the amide group
(N1–H1) of the 2-ethoxybenzamide molecule is a hydrogen
bond donor, forming an intermolecular hydrogen bond
N1–H1⋯O3.
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Table : Fractional atomic coordinates and isotropic or equivalent
isotropic displacement parameters (Å).

Atom x y z Uiso*/Ueq

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