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Abstract
C60H140N20O12S4, monoclinic, P2/n (no. 13), a = 15.6996 Å,
b = 8.5361 Å, c = 15.8896 Å, β = 94.722°, V = 2122.19(10) Å3, Z = 4,
Rgt(F ) = 0.0440, wRref(F 2) = 0.1366, T = 296(2) K.

CCDC no.: 2347475

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

1 Source of materials

Amidinothiourea and tetrapropylammonium (25 % aqueous
solution), which are commercially available, weremixed in a

molar ratio of 1:1. The mixture was dissolved in a minimum
amount of ethanol and water, the mixture was vigorously
stirred for about 30 min. Subsequently the solution was set
aside to allow it slow evaporation at room temperature.
Colorless block crystals were obtained about 10 days later. It
can be concluded that the bicarbonate anions are present in
the crystal structure due to the absorption of CO2 of the air
under basic conditions.

2 Comment

Amidinothiourea is a common pharmaceutical intermediate
and can be applied in different research fields including

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: SHELX,
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supramolecular architecture3 and membrane materials.4

Obviously, these varied applications should thank to the
unique structure of amidinothiourea. It can be seen as a
planar configuration that can formplentiful hydrogen bonds
due to various functional groups. Thus, the related organic
crystal structures of amidinothiourea have been explored.
Till now, the similar organic crystal structure of tetrabuty-
lammonium sulfanilate-1-(diaminomethylene)thiourea,5 bis
(tetrapropylammonium)terephthalate-1-(diaminomethylene)
thiourea – water6 and tetrapropylammonium bicarbonate-1-
(diaminomethylene)thiourea – water7 have been reported.

Compared with the analogous structure of tetrapropy-
lammonium bicarbonate-1-(diaminomethylene)thiourea –

water, the asymmetric unit of the title compound only con-
tains one independent 1-(diaminomethylene)thiourea, one
bicarbonate anion and two tetrapropylammonium cations
that are arranged at special positions. Analyzing the crystal
structure, the amidinothiourea molecule firstly connects
with the neighboring molecule to generate the amidino-
thiourea dimer by typical N–H⋯N hydrogen bonding, and
the two adjacent bicarbonate anions also form the bicar-
bonate dimer by classical O–H⋯O hydrogen bonds, then
these different dimers links with each other to obtain a
3-dimensional hydrogen-bonded framework with rhombic
cavities that can accommodate tetrapropylammonium
cations. Clearly, in the similar crystal structures of the title
compound and tetrapropylammonium bicarbonate-1-
(diaminomethylene)thiourea – water, the bicarbonate
and amidinothiourea both tend to form the related dimers
by classical hydrogen bonding, but the absence of water
molecules existing in the lattice of the title compound
leads to the final stable 3-dimensional structure that
is very different from the sandwich-like structure of
tetrapropylammonium bicarbonate-1-(diaminomethylene)
thiourea – water.

Author contribution: All the authors have accepted re-
sponsibility for the entire content of this submitted manu-
script and approved submission.
Research funding: Henan University of Chinese Medicine.

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

Atom x y z Uiso*/Ueq

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

Table : (continued)

Atom x y z Uiso*/Ueq

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