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Abstract
C17H37N9O3S2, monoclinic, P21/c (no. 14), a = 8.8492(13) Å,
b = 17.285(3) Å, c = 16.810(3) Å, β = 93.493(2)°, V = 2566.4(7) Å3,
Z = 4, Rgt(F ) = 0.0395, wRref(F 2) = 0.1277, T = 296(2) K.

CCDC no: 2239232

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

Amidinothiourea and tetrapropylammoniumhydroxide (25%
aqueous solution) were mixed in a molar ratio of 1:2. The
mixture was dissolved in a minimum amount of ethanol and
water to form the related mixture, then the mixture was
vigorously stirred for about 1 h. Subsequently the clean
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 some amidinothiourea.

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 [, ]
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Comment

1,3,5-Thiadiazole-5-amido-2-carbamate is a derived compound
of amidinothiourea, and amidinothiourea is a key pharma-
ceutical intermediate of famotidine [4]. In 2012, only two
inclusion compounds of the carbamate were reported with
the existence of the tetrapropylammonium and tetrabuty-
lammonium counter cation [5]. Also, one dihydrate of tet-
raethylammonium 1,3,5-thiadiazole-5-amido-2-carbamate was
reported in 2022 [6]. It can be seen that the crystal structure of
tetrapropylammonium 1,3,5-thiadiazole-5-amido-2-carbamate
and 1,2,4-thiadiazole-3,5-diamine was not reported until now.
As to 1,2,4-thiadiazole-3,5-diamine, it can be analyzed this
compound is also a derivative of amidinothiourea under
basic conditions, which is just like 1,3,5-thiadiazole-
5-amido-2-carbamate. Compared with 1,3,5-thiadiazole-
5-amido-2-carbamate, 1,2,4-thiadiazole-3,5-diamine doesn’t
absorb extra CO2 to further yield the additional carboxyl
group in the concrete structure. In fact, it has been reported
that 1,2,4-thiadiazole-3,5-diamine can be synthesized by
amidinothiourea with the existence of H2O2 [7]. Obviously,
1,2,4-thiadiazole-3,5-diamine can be obtained under different
experimental conditions.

In the asymmetric unit of the crystal structure, there
exist one tetrapropylammonium, one 1,3,5-thiadiazole-
5-amido-2-carbamate, 1,2,4-thiadiazole-3,5-diamine and one
water molecule. Analyzing the crystal structure, it can be
seen that 1,2,4-thiadiazole-3,5-diamine an 1,3,5-thiadiazole-
5-amido-2-carbamate firstly connect with each other to form
a hydrogen-bonded dimer by two N–H⋯N donor hydrogen
bonds and one O⋯H–N acceptor hydrogen bond, then
the dimers are further linked with the water molecules
by O–H⋯O andO–H⋯N contacts to generate a 3D hydrogen-
bonded network with rhombic cavities. As to tetrapropy-
lammonium cations, they are regularly accommodated

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

Atom x Y z Uiso*/Ueq

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

Table : (continued)

Atom x Y z Uiso*/Ueq

HA . . . .*
HB . . . .*
HC . . . .*
C . () . () . () . ()
HA . . . .*
HB . . . .*
C . () . () . () . ()
HA . . . .*
HB . . . .*
C . () . () . () . ()
HA . . . .*
HB . . . .*
HC . . . .*
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among the cavities to form the packed crystal structure. The
crystal structure of the title compound can be compared with
the structure of tetrapropylammonium-1,3,5-thiadiazole-
5-amido-2-carbamate and amidinothiourea that reported in
2012 [5]. It is interesting that amidinothiourea and
1,3,5-thiadiazole-5-amido-2-carbamate also link with each
other to be a similar dimer, then the dimers are connected by
water molecules to form a similar host lattice with rhombic
cavities, in which tetrapropylammonium cations are also
contained to form the stable structure. Observing the title
structure and the reported structure, the prominent differ-
ence of the hydrogen-bonded frameworks is the formation of
N–H⋯S hydrogen bonding that only exist in the latter
structure. In the title compound, there is no N–H⋯S contact
due to the formation of the heterocycle. Thus, it can be seen
that 1,2,4-thiadiazole-3,5-diamine should be very similar with
amidinothiourea in their spatial configurations. Compound,
and it can yield various derivatives under suitable conditions.
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