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The benzimidazole derivatives of heterocyclic compounds show 
important various biological activities.1  They are used in the 
preparation of antimicrobial,2 antioxidant3 and anti-
inflammatory4 agents.  Also, they are useful in the synthesis of 
Lansoprazole, which is an antiulcerative drug.5  We present here 
the synthesis, characterization and crystal structure using the X-
ray diffraction method of the title compound.  A schematic 
diagram of the molecule is shown in Fig. 1.

To a solution of 2-(((3-methyl-4-(2,2,2-trifluoroethoxy)pyridin-
2-yl)methyl)thio)-1H-benzo[d]imidazole (10 mmol) and tetrabutyl 
ammonium bromide (1 mmol) in toluene (20 mL), a solution of 
50% KOH (25 mL) was added at 0˚C, followed by the addition 
of methane sulfonyl chloride (12 mmol).  The reaction mixture 
was allowed to undergo vigorous stirring at room temperature 
for 6 – 10 h, and the reaction progress was monitored by TLC.  
After completion of the reaction, the organic phase was 
separated from the aqueous phase, and the organic phase was 
washed with water (20 mL) and brine (20 mL), dried over 
anhydrous sodium sulfate and concentrated to give crude 
products, which were purified by column chromatography over 
silica gel using a hexane–EtOAc (6:4) mixture as the eluent.

Spectral details: IR (KBr) cm–1: 2920, 1674, 1580, 1522; 1H 
NMR (CDCl3, 400 MHz) d 2.21 (s, 3H, CH3), 2.81 (s, 3H, CH3), 

4.42 (q, 2H, CH2CF3), 5.35 (s, 2H, CH2), 7.23 (t, 2H, J = 8.0 Hz, 
Ar-H), 7.45 (d, 1H, 8.0 Hz, Ar-H), 7.74 (q, 2H, 8.0 Hz, Ar-H), 
8.52 (d, 1H, 8.0 Hz, Ar-H)

MS (ESI): m/z 432 (M + 1); Analytic calculated: C 47.32, H 
3.74 and N 9.74, Found C 47.40, H 3.99 and N 9.84. M. P. 104 – 
106˚C.

A suitable plate-like single crystal of the title compound with 
dimensions of 0.16 ¥ 0.20 ¥ 0.21 mm was chosen for an X-ray 
diffraction study.  X-ray intensity data were collected at 296 K 
on a Bruker CCD diffractometer equipped with Cu Ka radiation 
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The title compound is synthesized and characterized using spectral studies and an X-ray diffraction method.  It belongs to 
the monoclinic crystal system with space group P21/c, and cell parameters a = 16.184(7)Å, b = 8.5876(13)Å, c = 
15.0540(7)Å, b = 114.510(12)˚ and Z = 4.  The molecules are connected by C–H·F and C–H·O hydrogen bonds.  In 
addition, short contacts of the type C–F·p are observed.
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Table 1 Crystal and experimental data

Empirical formula: C17H16N3F3O3S2

Formula weight = 431.47
T = 296 K
Crystal system: monoclinic Space group: P21/c
a = 16.184(7)Å
b = 8.5876(13)Å b = 114.510(12)˚
c = 15.0540(17)Å
V = 1903.7(9)Å3

Dx = 1.505 g/cm3 Dm (Floatation) = not measured
Radiation: Cu Ka (l = 1.54178 Å)
m(Cu Ka) = 3.026 mm–1 F(0 0 0) = 888
Crystal size = 0.12 ¥ 0.16 ¥ 0.18 mm3

No. of re�ections collected = 14075
No. of independent re�ections = 2948
q range for data collection: 5.9 to 62.5˚
Data/Restraints/Parameter = 2948/0/256
Goodness-of-�t on F2 = 1.03
Final R indices [I > 2s(I)]: R1 = 0.0493, wR2 = 0.1412
(D/s)max = 0.000
(Dr)max = 0.56 e. Å–3 (Dr)min = –0.45 e. Å–3

Measurement: Bruker X8 Proteum II CCD SYSTEM
Program system: APEX2
Structure solution: SHELXS-977

Structure re�nement: SHELXL-977

CCDC deposition number: 9472889

Fig. 1 Schematic diagram of the title compound.
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(l = 1.54178 Å).  Data reduction of all the collected reflections 
and absorption correction were carried out using the APEX 2 
package,6 which resulted in 2704 observed reflections (I > 
2s(I)).  The structure was solved by direct methods using 
SHELXS.7  The structure was then refined by a full-matrix least-
squares method with anisotropic temperature factors for non-
hydrogen atoms using SHELXL.7  All non-hydrogen atoms were 
revealed in the first Fourier map, itself.  After several cycles of 
refinement with the anisotropic parameter for the non-hydrogen 
atoms, the residual was saturated to 0.0493.  The details of the 
crystal data and refinement are given in Table 1.  Figure 2 
represents an ORTEP8 drawing of the molecule with thermal 
ellipsoids drawn at 50% probability.  The crystallographic data 
is deposited in Cambridge Crystallographic Data Center (Ref. 
No. CCDC 947289).

The molecules are linked by inter-molecular hydrogen bonds 
C28–H28A·F2 and C5–H5A·O26 (Table 2 anf Fig. 3).  The 
C28–H11A–F3 intermolecular hydrogen bond exists between the 
methylsulfonyl (atom C28) and trifluoroethoxy (atom F2) 
moiety.  Also, atom C5 of the trifluroethoxy group forms a 
hydrogen bond with atom O26 group of methylsulfonyl.  
Further, short contacts C4–F1·Cg(3) and a C4–F3·Cg(1) are 
observed with distance of 4.146(4)Å [angle 106.0(2)˚] and 
3.925(3)0 Å [angle 126.74(18)˚], respectively.  The packing 

diagram of the molecule along c-axis is shown in figure 3.  
However, the bond lengths and angles of this title compound are 
comparable to the similar structure of 2-[3-methyl-4-(2,2,2-
trifluoroethoxy)-pyridin-2-yl]methylsulfanyl-1H-benzimidazole 
monohydrate.9
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Table 2 Intermolecular hydrogen-bonding and weak 
interactions geometry (e.s.d’s are given in parentheses)

D-H·A D-H(Å) H·A(Å) D·A(Å) D-H·A(˚)

Symmetry codes: (i) 1–x, 1/2–y, 1/2–z (ii) 1–x, 1/ 2–y, 1/2–z
Centroids:  Cg(1): N17/C16/N24/C23/C18, 
 Cg(3): C18/C19/C20/C21/C22/C23

Fig. 3 Packing diagram of the title compound, viewed along the 
crystallographic c-axis.  Dotted lines represents inter molecular 
hydrogen bonds.

Fig. 2 ORTEP drawing of the title molecule with thermal ellipsoids 
drawn at 50% probability.


