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Abstract
C17H17Cl2N5, monoclinic, P21/c (no. 14), a = 14.603(2) Å,
b = 24.059(4) Å, c = 10.1380(16) Å, β = 93.141(3)∘,
V = 3556.4(10) Å3, Z = 8, Rgt(F) = 0.0512, wRref (F

2) = 0.1416,
T = 296(2) K.

CCDC no.: 2108841

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

Source of material

Weigh 2 g (0.0159 mol) 1,3–diaminoguanidine hydro-
chloride salt and put into a 100 mL flask. It is dissolved in

a mixture of purified water (15 mL) and methanol (15 mL),

and 4.13 mL (2.2 eq) of 4-methylbenzaldehyde is added.

After mixing at room for 24 h in a magnetic stirrer, it is

Figure 1: A perspective view of the
asymmetric unit of the title compound.
Displacement ellipsoids are drawn at the
30%probability level. The twomolecules (A
and B) in the asymmetric unit are linked by
N—H···N hydrogen bonds shown as dashed
lines. Only the major component of the
disordered atoms is shown for clarity.

Table : Data collection and handling.

Crystal: Yellow irregular
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 [, ],
WinGX/ORTEP [], PLATON
[]
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refluxed for 2 h, then the reaction is stopped, cooled to
room temperature and neutralized with 0.64 g (1 eq)
NaOH. For precipitation the mixture is kept in the
refrigerator for 30–45 min, the precipitated material is
filtered with a crucible, washed with distilled water
(3 × 5 mL) and dried under vacuum. After waiting for one
day, crystallization is performed in ethanol (EtOH), kept
in the refrigerator for 24 h, the crystalline substance
formed is filtered, washed in cold ethanol, the impurity
of the substance is checked with TLC (Thin Layer

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

Atom x y z Uiso*/Ueq

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

. () . () . () . ()
Ha

. . . .*
Ca

. () . () . () . ()
Ha

. . . .*
CAb

. () . () . () . ()
HAb

. . . .*
CAb

. () . () . () . ()
HAb

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

. () . () . () . ()
Ha

. . . .*
Ca

. () . () . () . ()
Ha

. . . .*
CAa

. () . () . () . ()
HAa

. . . .*
CAa

. () . () . () . ()
HAa

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

Table : (continued)

Atom x y z Uiso*/Ueq

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

. () . () . () . ()
Ha

. . . .*
Ca

. () . () . () . ()
Ha

. . . .*
CAb

. () . () . () . ()
HAb

. . . .*
CAb

. () . () . () . ()
HAb

. . . .*
N . () . () . () . ()
N . () . () . () . ()
HN . () . () . () .*
N . () . () . () . ()
HNA . () . () . () .*
HNB . () . () . () .*
N . () . () . () . ()
N . () . () . () . ()
Cl . () . () . () . ()
Cl . () . () . () . ()

aOccupancy: .(), bOccupancy: .().
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Chromatogram) paper, then dried in a vacuum oven.
5.05 g and the yield was 94%.

Experimental details

The hydrogen atoms of the NH and NH2 groups of mole-
cules A and B were located from a difference–Fourier
map and refined freely with Uiso(H) = 1.5Ueq(N). All
C-bound H atoms were refined using a riding model with
d(C—H) = 0.93 Å, Uiso(H) = 1.2Ueq(C) for aromatic and
0.96 Å, Uiso(H) = 1.5Ueq(C) for methyl H atoms. Atoms C4,
C5, C18, C19, C33 and C34 of the chlorobenzene rings of
molecules A and B were refined as disordered over two
sets of sites with site occupancies of 0.73 (2) and 0.27 (2).
Ellipsoid displacement (EADP) constraints were applied
to disordered atom groups C4/C4A, C5/C5A, C18/C18A,
C19/C19A, C33/C33A and C34/C34A.

Comment

Aminoguanidine is a guanidine derivative known for cen-
turies. It is a compound that is structurally similar to the
aminoacidL-arginine,which containsaguanidinestructure.
In addition, aminoguanidine is an importantmolecule in the
formation of nitric oxide by the catalytic effect of nitric oxide
synthase [6]. In addition, aminoguanidinewas administered
to rats with cataracts and it was stated that aminoguanidine
had cataract-preventing activity in this application. In recent
years, aminoguanidine has been found to be a new prom-
ising compound that delays aging. At the same time, it has
been observed that atherosclerosis, which increases with
age, decreases with the application of aminoguanidine [7].

Moreover, compounds containing an imidazole core
are structural isosteres of naturally occurring nucleotides,
allowing them to readily interact with biopolymers
responsible for numerous biological activities and func-
tions of the living system [8].

There is no symmetry relationship between two mole-
cules A (with Cl1) and B (with Cl3) of the title compound in
the asymmetric unit Figure 1. The dihedral angles between
the aromatic rings (C1—C6, C12—C17 and C18—C22, C29—
C34) of the major components of the disordered molecules
A and B are 86.6(2) and 6.0(3)∘ for molecule A and B,
respectively. The dihedral angles between the aromatic
rings [(C1—C3,C4A,C5A,C6), (C12—C17) and (C18A,C19A,
C20—C22), (C29—C32,C33A,C34A)] of the minor components
of the disordered molecules A and B are 88.3(7) and 19.2(9)∘

formoleculeA andB, respectively. The conformations of the
molecules A and B are different. This may be attributed

to the different steric interactions that occur due to having
the different environments in the crystal.

The bond length values in the title compound
can be compared with those of the related compounds
which are 1,2-bis((pentafluorobenzylidene)amino)guani-
dine methanol solvate (CSD refcode EMOCIT [9]), 1,3-bis
((pentafluorobenzylidene)amino)guanidinium benzoate ben-
zoic acid solvate (EMOCUF [9]) and 1,3-bis((1-naphthylme-
thylene) amino)guanidinium benzoate benzoic acid solvate
(EMOCOZ [9]).

In the crystal, molecules A and B are connected by N—
H/N hydrogen bonds [N2—H2N/N9: H2N/N9 = 2.25(3) Å,
N2/N9 = 3.073(3) Å with angle at H2N = 175(3)∘ and N8—
H8NB/N4: H8NB/N4 = 2.13(3) Å, N8/N4 = 3.020(3) Å with
angle at H8NB = 170(3)∘], forming a R2

2(8) ringmotif parallel
to the (001) plane. Furthermore, molecules are linked by C—
H/Cl contacts C11—H11C/Cl1i: H11C/Cl1i = 2.99 Å, C11/
Cl1i = 3.860(3) Å with angle at H11C = 151.9∘ for symmetry
operation (i): −1 + x, 1/2 − y, − 1/2 + z; C19—H19/Cl1ii: H19/
Cl1ii = 2.98Å, C19/Cl1ii = 3.711(10) Åwith angle atH19 = 136.3∘

for (ii): −1 + x, 1/2 − y, 1/2 + z; C19A—H19A/Cl1ii: H19A/
Cl1ii = 2.71 Å, C19A/Cl1ii = 3.60(3) Å with angle at
H19A = 161.8∘ for (ii): −1 + x, 1/2 − y, 1/2 + z and C33—H33/
Cl2iii: H33/Cl2iii = 2.93 Å, C33/Cl2iii = 3.694(11) Å with angle at
H33 = 140.9∘ for (iii): 1 − x, 1/2 + y, 1/2 − z], C—Cl / π
interactions [C15—Cl2/Cg(C29—C34)iv: Cl2/Cg(C29—
C34)iv = 3.729(3) Å with angle at Cl2 = 167.09(11)∘; C15—Cl2/
Cg(C29—C32/C33A,C34A)iv: Cl2/Cg(C29—C32/C33A,C34A)iv

= 3.590(8) Å with angle at Cl2 = 167.21(16)∘ for (iv) −1 + x,
1/2 − y, − 1/2 + z] and π − π stacking interactions [Cg1
(C18—C23)/Cg1(C18—C23)v = 3.892(4) Å, angle = 0.0(3)∘

and slippage = 1.68 Å; Cg2(C20—C23/C18A,C19A)/Cg2
(C20—C23/C18A,C19A)v = 3.618(10) Å, angle = 0.0(9)∘ and
slippage = 1.15 Å for (v) 1 − x, 1 − y, 2 − z], forming a three-
dimensional network.
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