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Abstract
C12H20N8O6S2, monoclinic, P21/c (no. 14), a = 15.8571(11) Å,
b = 7.6581(5) Å, c = 16.9166(12) Å, β = 113.334(1)°,
V = 1886.3(2) Å3, Z = 4, Rgt(F ) = 0.0317, wRref(F

2) = 0.1053,
T = 298 K.

CCDC no.: 2036793

The asymmetric unit of the title crystal structure is shown
in the Figure. Table 1 contains crystallographic data, and
Table 2 contains the list of the atoms including atomic
coordinates and displacement parameters.

Table : Data collection and handling.

Crystal: Colorless 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 [], SHELX [, ]

Table : Fractional atomic coordinates and isotropic or equivalent
isotropic displacement parameters (Å).

Atom x y z Uiso*/Ueq

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

*Corresponding author: Xin Zhu, Henan University of Chinese
Medicine, Zhengzhou 450046, China, E-mail: xerz2@126.com
Kun Chen, Pharmacy College, Henan University of Chinese Medicine,
Zhengzhou 450046, China, E-mail: 15538187982@139.com
Yanmei Shi, Academy of Chinese Medical Sciences, Henan University
of Chinese Medicine, Zhengzhou 450046, China,
E-mail: symzgh@163.com

Z. Kristallogr. NCS 2021; 236(1): 261–262

Open Access. © 2020 Kun Chen et al., published by De Gruyter. This work is licensed under the Creative Commons Attribution 4.0 International
License.

mailto:xerz2@126.com
mailto:15538187982@139.com
mailto:symzgh@163.com


Source of material

Amidinothiourea (0.25 mmol, A. R.), 5-hydroxy isophthalic
acid (0.25 mmol, A. R.) and tetrapropylammonium hydrox-
ide (30% aqueous solution) were dissolved in small amount
of water/ethanol (v/v, 1:2) to yield a clean solution with the
molar ratio of 1:1:2. After stirring for an hour, the solution
was set aside to generate colorless block crystals of the title
compound after about 2 weeks. Tetrapropylammonium hy-
droxide was not present in the final structure.

Experimental details

Hydrogen atoms were positioned geometrically.

Comment

Amidinothiourea is themedical intermediate of famotidine
that is a common acid inhibitor [4]. Also, amidinothiourea
was used very early to coordinate with different metal ions
to synthesize interesting compounds [5]. Noticeably, the
organic adducts involving amidinothiourea were rarely

reported. As a almost coplanar molecule, amidinothiourea
can yield various hydrogen bonding interactions due to its
N and S atoms.

In the asymmetric unit of the title compound, there are
twoamidinothiourea cations, one isophthalate dianion and
one water molecule. Obviously, isophthalic acid loses its
two carboxylic protons to become the corresponding dia-
nion, and two N atoms derived from two amidinothiourea
molecules then accept the two protons to yield the two
cations mentioned above. These two cations firstly connect
with each other to form a dimer by N–H…S hydrogen
bonding, then the dimer interacts with isophthalate to
generate a hydrogen-bonded ribbon by N–H…O contacts.
The water molecule is an important linking molecule that
connects the neighboring hydrogen-bonded ribbons to
form the final 3-dimensional network by different N–H…O
andO–H…O interactions. It is shown that amidinothiourea
[6] is a good hydrogen-bonding synthon that can interact
with many molecules to generate novel crystal structures.
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Table : (continued)

Atom x y z Uiso*/Ueq

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