
Lulu Zhang, Qianqian Han and Xin Zhu*

Crystal structure of tetrapropylammonium
bicarbonate–1-(diaminomethylene)thiourea –
water (2/2/1), C30H72N10O7S2

https://doi.org/10.1515/ncrs-2023-0072
Received February 18, 2023; accepted March 9, 2023;
published online April 4, 2023

Abstract
C30H72N10O7S2, triclinic, P1̄ (no. 2), a = 8.75510(10) Å,
b = 15.1170(2) Å, c = 16.8843(2) Å, α = 76.272(1)°, β = 78.397(1)°,
γ = 88.277(1)°, V = 2126.09(5) Å3, Z = 2, Rgt(F ) = 0.0407,
wRref(F 2) = 0.1282, T = 296(2) K.

CCDC no.: 2247441

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 hydroxide
(25% aqueous solution), which are commercially available,
weremixed in amolar ratio of 1:2. Themixturewas dissolved
in a minimum amount of ethanol and water, then the
mixture was vigorously stirred for about 60 min. Subse-
quently the clean solution was set aside to allow it slow
evaporation at room temperature. Colorless block crystals
were obtained. It can be concluded that the bicarbonate
anions are present in the crystal structure due to the ab-
sorption of CO2 of the air under basic conditions.

Table : Data collection and handling.

Crystal: Colorless block
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 [,]
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Table : Fractional atomic coordinates and isotropic or equivalent
isotropic displacement parameters (Å).

Atom x y z Uiso*/Ueq

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

Table : (continued)

Atom x y z Uiso*/Ueq

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 . () . () . () . ()
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 −. () . () . () . ()
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 . . . .*
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2 Experimental details

Crystal data, data collection and structure refinement details
are summarized in Table 1.

3 Comment

Amidinothiourea is a derivative of thiourea, which can be
utilized in the crystal engineering to explore supramolec-
ular architecture [4,5]. It can be seen that amidinothiourea
is a good hydrogen bond acceptor and donor due to it
functional groups. Till now, the similar organic crystal
structure of tetrabutylammonium sulfanilate – 1-(dia-
minomethylene)thiourea [6] has been reported.

In the asymmetric unit of the title structure, there
are two independent 1-(diaminomethylene)thiourea, two
bicarbonate anions, two tetrapropylammonium cations
and one water molecule. Two amidinothiourea molecules
firstly interact with each other to form a dimer by a
pair of N–H⋯N hydrogen bonds. At the same time, two
bicarbonate anions also link with each other to generate

the related dimer by O–H⋯O contacts. Then these two
types of dimers utilize N–H⋯O hydrogen bonding to
extend to form the hydrogen-bonded chains, and these
neighboring chains are connected with each other
by the linkage of water molecules by different N–H⋯O
and O–H⋯S hydrogen bonds to finally generate a
2-dimensional hydrogen-bonded layer. Between the
adjacent layers, tetrapropylammonium cations are
contained to construct the final stable crystal structure.
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Table : (continued)

Atom x y z Uiso*/Ueq

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