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Abstract
C14H11Cl3N2O, orthorhombic, P212121 (no. 19), a = 8.3600(4) Å,
b = 12.0085(8) Å, c = 14.3665(6) Å, V = 1442.27(13) Å3, Z = 4,
Rgt(F ) = 0.0460, wRref(F 2) = 0.0944, T = 293 K.

CCDC no.: 2235132

The molecular structure is shown in the figure. Table 1
contains crystallographic data and Table 2 contains the list of
the atoms including atomic coordinates and displacement
parameters.

Source of materials

In a typical process, 1,3-dichloro-5-isocyanatobenzene (188mg
1 mmol) was dissolved in 10 mL dichloromethane under
vigorous stirring for 20 min. Then, 2-chlorobenzylamine
(142 mg, 1 mmol) was added to the resultant mixture, which
was further stirred for 24 h at room temperature. After the
natural volatilization of the dichloromethane solvent, the
white powder product of the title compound was obtained.
Fifty milligram of the obtained white powder product was
dissolved in 5 mL ethanol/trichloromethane (v/v = 1:1) fol-
lowed by a 5 min ultrasonic dispersion at room temperature.
Subsequently, after slow volatilization of partial solvent at

Table : Data collection and handling.

Crystal: Colourless 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: CrysAlisPRO [], SHELX [, ], Olex []
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room temperature, colorless single-crystal products were
obtained.

Experimental details

The structure was solved with the ShelXT [2] program and
refined with the ShelXL [3] software package in Olex2 [4]. All
hydrogen atoms were placed in idealized positions and
refined as riding atoms. TheirUiso valueswere set to 1.2Ueq of
the parent atoms.

Comment

The urea derivatives frequently crystallize into structures
through the self-assembly of intermolecular hydrogen bonds
between urea groups, which is a crucial crystal design

element [5]. Additionally, diphenylurea has conformational
polymorphism because of the low rotation energy around the
central amide bond. On the one hand, the one-dimensional
chains were formed via self-assembly of N–H⋯O hydrogen
bonds in the diphenylurea derivative structures. For instance,
1,3-diphenylurea [6] and 1,3-bis (m–X-phenyl) urea [7], where
X = chlorine, bromine, iodine, or methyl, exhibited one-
dimensional urea chains. On the other hand, some intermo-
lecular hydrogen bonds were observed in 1,3-bis (m-nitro-
phenyl) urea [8, 9], leading tovariouspolymorphsandhydrates.
Due to the vital application prospect in drug development and
the interesting crystal structures, there are many crystal
structures of diphenylurea derivatives reported [10–16].

Three Cl atoms replaced three H atoms in the two phenyl
groups of the title compound (see the figure). The bond length
of these three C–Cl bonds is 1.747 (5) Å of the C10–Cl3 bond,
1.737 (4) Å of the C5–Cl2 bond, and 1.735 (4) Å of C3–Cl1 bond,
respectively. The dihedral angles of C13–C11–C10–Cl3, C2–C6–
C5–Cl2, andC1–C4–C3–Cl1 are 178.6 (3)°, 177.2 (3)°, and 179.9 (4)°
respectively, which are all close to 180°, indicating these Cl
groups are almost in the same plane of the corresponding
phenyl group. These parameters agree with the literature [17,
18]. The dihedral angle of the chlorophenyl plane and the urea
group plane is 88.8°, and the dihedral angle of the dichlor-
ophenyl plane and the urea group plane is 32.5°. These torsions
of these two phenyl groups are more evident than that of
1,3-diphenylurea without Cl substitute with dihedral angles of
37.1° and 43.8° [19].

The hydrogen bonds N1–H1⋯O1 and N2–H2A⋯O1 con-
nectmolecules forming a chain structure. The bond angles of
N1–H1⋯O1 and N2–H2A⋯O1 are 159.7(3)° and 152.3(2)°, and
the bond length are 2.093 (2) and 2.229 (3) Å, respectively.
Compared with the hydrogen bond of diphenylurea, bond
angles of 157(3)° and 148(3)°, bond lengths of 1.954 (19) Å and
2.12(2)Å, the hydrogen bonds of the title compound are little
longer, indicating that the hydrogen bonds between urea
groups may be weakened after chlorine substitution.
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Table : Fractional atomic coordinates and isotropic or equivalent
isotropic displacement parameters (Å).

Atom x y z Uiso*/Ueq

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