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Abstract
C16H11Cl2FN2, orthorhombic, Pbca (no. 61), a = 9.6732(3) Å,
b = 15.5602(5) Å, c = 19.0881(6) Å, V = 2873.08(16) Å3, Z = 8,
Rgt(F ) = 0.0361, wRref(F 2) = 0.0958, T = 193 K.

CCDC no.: 2271252

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

1 Source of material

Add 4-fluorobenzamidine hydrochloride (2.02 g, 10.0 mmol),
2,4-dichlorophenylacetone (1.75 g, 10.0 mmol), K2CO3 (1.52 g,
1.1 equivalent), and dry EtOH (60 mL) in an oven dried

100 mL round bottom flask. Stir the reactionmixture for 12 h
at 75 °C. Monitor the reaction progress by TLC. After
completion of the reaction evaporate the excess EtOH in a
rotary evaporator. Dilute the crude reaction mixture with
water (60mL). Extract the reaction mixture with DCM. Dry
the organic layer over anhydrous Na2SO4. Remove the organic
layer through evaporation under a vacuum. Purify the residue
by column chromatography to yield 4-(2,4-dichlorophenyl)-2-
(4-fluorophenyl)-5-methyl-4,5-dihydro-1H-imidazole as white
solid 2.74 g, 85%. (hexane/ethyl acetate as eluent). The product
was dissolved in the mixed solvent (methanol: ethyl ace-
tate = 1:1) and stored at 6 °C to provide white needle crystals.

2 Experimental details

Using OLEX2 [2], the structure was solved with the SHELXT [3]
structure solution program and refined with the SHELXL [4]
refinement package.

3 Comment

Imidazoles are widely used in the various fields such as
pharmaceutical industry [5], polymer industry [6], material
science [7] and so on. Currently, imidazole and its derivatives
are the most commonly used substances in printed circuit
boards (PCBs) for protecting copper against oxidation in the
presence of water and salt in the air. This is achieved through
the formation of an organic solderability preservative (OSP)

Table : Data collection and handling.

Crystal: White block
Size: . × . × .mm
Wavelength: GaKα radiation (. Å)
μ: .mm−

Diffractometer, scan mode: Bruker D VENTUREMetaljet PHOTON 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 [], OLEX [], SHELX [, ]
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film on the surface of the copper [8–10]. The self-assembling
ability of imidazole is attributed to its orderly coordinating
ability of nitrogen-containing heterocycles on copper surfaces.

The crystal structure mentioned in the title is formed
by molecules that exhibit characteristic bonds, including
C7–N1, C7–N2, and C9–C10. The lengths of these bonds are
1.328(2), 1.359(2), and 1.371(2) Å, respectively. The angle
formed by C16–C11–N1 is 139.3 °C, which was probably
influenced by the steric hindrance of the C8–C9 bond [11].
The bond lengths and angles are in the expected ranges.
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Table : Fractional atomic coordinates and isotropic or equivalent
isotropic displacement parameters (Å).

Atom x y z Uiso*/Ueq

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