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Abstract
C12H19N9O7S2, monoclinic, P21/n (no. 14), a = 7.3376(8) Å,
b = 37.536(4) Å, c = 7.7149(8) Å, β = 117.1190(10)°,
V = 1891.3(3) Å3, Z = 4, Rgt(F) = 0.0453, wRref(F

2) = 0.1321,
T = 298 K.

CCDC no.: 2051193

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 co-
ordinates 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: SHELX [, ], Bruker [, ]

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

Atom x y z Uiso*/Ueq

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

Amidinothiourea (0.25 mmol, A. R.), 3-nitrophthalic acid
(0.25 mmol, A. R.) and tetrapropylammonium hydroxide
(30% aqueous solution) were dissolved (ratio: 1/2/2) in a
small amount of water/ethanol (v/v, 1:2) to yield a clean
solution. After stirring for an hour, the solution was set
aside to generate colorless block crystals of the title com-
pound after about two weeks. Tetrapropylammonium hy-
droxide was not present in the final structure.

Experimental details

Hydrogen atoms were positioned using riding model op-
tions of the SHELX system [2].

Comment

Amidinothiourea, which is a medical intermediate of
famotidine [5], can be utilized to coordinate varied metal
ions to yield novel compounds [6]. Amidinothiourea can
yield plenty of hydrogen bonds because it has several –NH2

groups and one S atom. Therefore, the title compound was
prepared to explore the hydrogen bonding patterns.

In the asymmetric unit of the title compound, there
are two monoprotonated amidinothiourea cations, one
nitrophthalate and one water molecule. It is obvious that
the 3-nitrophthalic acid throws its two carboxylic protons
to generate the corresponding anion [7, 8], and two N
atoms derived from two amidinothiourea molecules
spontaneously accept the two protons to yield the two
cations of the asymmetric unit. From the packing dia-
gram, it can be seen that these two cations connect with
each other to form a hydrogen-bonded ribbon by N–H⋯S
contacts, then the ribbons are further linked with the
3-nitrophthalate to give a 3-dimensional framework with
cavities by different N–H⋯O hydrogen bonds. The water
molecule further consolidates the hydrogen-bonded
framework by different N–H⋯O and O–H⋯O in-
teractions. It is clear that amidinothiourea can be used as
a qualified hydrogen-bonding synthon to generate novel
crystal structures [7].
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Table : (continued)

Atom x y z Uiso*/Ueq

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