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Abstract
C12H18N8O4S2, monoclinic, P21/c (no. 14), a = 13.378(4) Å,
b = 5.0129(14) Å, c = 13.396(4) Å, β = 96.118(4)°,
V = 893.3(4) Å3, Z = 2, Rgt(F ) = 0.0561, wRref(F

2) = 0.1201,
T = 298 K.

CCDC no.: 2079350

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

Source of material

Amidinothiourea (0.25 mmol, A. R.), terephthalic acid
(0.25 mmol, A. R.) and tetrabutylammonium hydroxide
(25% aqueous solution) were dissolved in small amount of
water/ethanol (v/v, 1:2) to yield a clear solution with the
molar ratio of 1:1:2. After stirring half an hour, the solution

was set aside to generate colorless prism crystals of the title
compound after about 10 days.

Experimental details

H atoms were attached using geometric considerations.

Table : Data collection and handling.

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

Diffractometer, scan mode: 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 . () . () . () . ()
C . () . () . () . ()
O . () . () . () . ()
N . () . () . () . ()
HC . () . () . () .*
HD . () . () . () .*
C . () . () . () . ()
HA . . . .*
O . () . () . () . ()
N . () . () . () . ()
H . () . () . () .*
C . () −. () . () . ()
HA . −. . .*
N . () . () . () . ()
HC . () . () . () .*
HD . () . () . () .*
C . () . () . () . ()
N . () . () . () . ()
HA . () . () . () .*
HB . () . () . () .*
C . () . () . () . ()
C . () . () . () . ()

*Hydrogen atoms were refined using a riding model.

*Corresponding author: Xin Zhu, Pharmacy College, Henan University
of Chinese Medicine, Zhengzhou, 450046, China,
E-mail: xerz2@126.com. https://orcid.org/0000-0002-4931-644X
Yimin Hou, Pharmacy College, Henan University of Chinese Medicine,
Zhengzhou, 450046, China
Zhongyun Zhang, Academy of Chinese Medical Sciences, Henan
University of Chinese Medicine, Zhengzhou, 450046, China

Z. Kristallogr. NCS 2021; 236(4): 879–880

Open Access. © 2021 Yimin Hou et al., published by De Gruyter. This work is licensed under the Creative Commons Attribution 4.0 International
License.

https://doi.org/10.1515/ncrs-2021-0107
mailto:xerz2@126.com
https://orcid.org/0000-0002-4931-644X


Comment

Amidinothiourea is the medical intermediate of famoti-
dine [4]. Amidinothiourea derivatives are also utilized to
generate new metal-organic frameworks with the exis-
tence of different metal ions [5]. Noticeably, the organic
adducts involving amidinothiourea were rarely reported.
As we can see, amidinothiourea can form varied hydrogen
bonds due to its geometry and functional groups. The title
compoundwas prepared to explore the hydrogen bonding
modes, which may be helpful for us to further study the
packing patterns of similar systems.

In the asymmetric unit of the title compound, there are
one amidinothiourea cation and half a terephthalate that is
positioned at the symmetry center. Clearly, terephthalic acid
becomes the related anion by losing its protons and one
N atom derived from the independent amidinothiourea
molecule forms the corresponding cation by accepting the
proton. Observing the packing mode of the title structure, it
can be seen that the neighboring amidinothiourea cations
firstly interact with each other to generate ribbons by a pair
of N–H…S hydrogen bonds, and then the hydrogen-bonded
ribbons can link with terephthalate anions by N–H…O
hydrogen bonds to obtain the final network. Obviously, in
this structure, the amidinothiourea derivative cation is a
qualified hydrogen bond donor because of its multiple N–H
groups and acceptor by its C=S group. That is to say, the title
amidinothiourea derivative tends to form sophisticated
hydrogen bonds, typical for such a cation in its salts [6].
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