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Abstract
C14H15N3O6, monoclinic, C2/c (no. 15), a = 30.1620(13) Å,
b = 3.8559(2) Å, c = 27.3897(13) Å, β = 117.610(4)°,
V = 2822.7(3) Å3, Z = 8, Rgt(F ) = 0.0332, wRref(F

2) = 0.0904,
T = 170 K.

CCDC no.: 2164792

The molecular structure is shown in the figure. Table 1
contains crystallographic data and Table 2 contains the list
of the atoms including atomic coordinates and displace-
ment parameters.

Source of material

The mixture of pyrazinamide and syringic acid (4-hydroxy-
3,5-dimethoxybenzoic acid) with a molar ratio of 1:1 was
dissolved in ethyl acetate, and the resulting mixed solution
was stirred at a constant temperature water bath at 50 °C to
obtain a clear solution. The solution was filtered and placed
in a sample vial, covered with membrane which was punc-
tured. The filtrate was slowly evaporated at room tempera-
ture to obtain crystalsof the title compoundafter sevendays.

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: MoKα radiation (. Å)
μ: . mm−

Diffractometer, scan mode: Bruker D Venture, 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 using Intrinsic
Phasing and refined with the ShelXL [4] refinement
package. The H atomswere fixed, fixed Uisowere set to 1.2
times of all C(H) groups and N(H,H) groups; 1.5 times of
C(H,H,H) groups and O(H) groups.

Comment

Pyrazinamide (PZA) belongs to nicotinamide analogs.
Because of its good antibacterial activity and strong bacte-
ricidal effect, it iswidely used in the treatment of tuberculosis
in clinical practice. However, due to its low water solubility

and low bioavailability, its oral absorption effect is severely
inhibited. In recent years, drug co-crystal technology, as an
emerging technology, enhances the efficacy of drugs by
improving the solubility and permeability of drugs [5].
Compared with other crystal engineering techniques, drug
co-crystals have unique advantages in reviving older small-
molecule drugs. Cocrystals of pyrazinamide were obtained
with 2,4-dihydroxybenzoic acid (CCDC: 1554966, NEFFEM),
2,3-dihydroxybenzoic acid (CCDC: 1554791, NEFGIR),
2,6-dihydroxybenzoic acid (CCDC: 1554970, NEFGEN) [6],
pyrogallol (CCDC: 904232, HEDRAL),temozolomide (CCDC:
926521, KIJSED) [7], fumaric acid (CCDC: 849830, LATTIL),
succinic acid (CCDC: 849831, LATTOR) [8] and so on.

The is one 4-hydroxy-3,5-dimethoxybenzoic acid
molecule and one pyrazine-2-carboxamide molecule in
the asymmetric unit (see the figure). In the unit cell of the
title crystal, the main forces include the p-p stacking be-
tween the pyrazine ring and the benzene ring, and the
formation of intermolecular hydrogen bonds between the
amide group on pyrazinamide and the carboxyl group on
syringic acid. The O1 atom on the amide group of the
pyrazinamide molecule is a hydrogen bond acceptor, and
the H2 atom on the carboxyl group(O2–H2) of syringic acid
is a hydrogen bond donor, forming an intermolecular
hydrogenbond [O2–H2–O1;d(O2–O1)= 2.7145(10)Å]. TheN2
atom on the pyrazine ring is a hydrogen bond acceptor, and
the H5 atom on the hydroxyl group (O5–H5) of the syringic
acid molecule acts as a hydrogen bond donor, forming
an intermolecular hydrogen bond [O5–H5–N2; d(O5–
N2) = 2.7538(11) Å]. Amides onpyrazinamidemolecules form
intramolecular hydrogen bonds [O1–H3A–N3; d(O1–
N3) = 2.8814(12) Å].

The structure of the pure 4-hydroxy-3,5-dimethox-
ybenzoic acid has been reported [9]. It has also been shown
that cocrystals of this acid with pyridine-3-carboxamide can
be obtained [9].
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Table : Fractional atomic coordinates and isotropic or equivalent
isotropic displacement parameters (Å).

Atom x y z Uiso*/Ueq

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