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Abstract

C9H7F3N2S, monoclinic, P21/c (no. 14), a = 8.695(4) Å,

b = 4.676(2) Å, c = 24.13(1) Å, � = 97.861(4)°, V = 972.0 Å3,

Z = 4, Rgt(F) = 0.0386, wRref(F
2) = 0.1074, T = 296 K.

Source of material

The title compound was synthesized by addition of

carbondisulfide (1.6 ml, 26 mmol) to the methanol solution (50

ml) of N-methyl-4-(trifluoromethyl)-1,2-benzendiamine (2.47 g,

13 mmol). The mixture solution was stirred at 0�C over night to

give a colourless solution. The solution was evaporated to dry-

ness getting a white solid (yield 70%). Colourless block crystals

suitable for X-ray analysis of title compound were obtained from

THF by slow evaporation within a few days.

Experimental details

The H atoms were calculated geometrically and refined as riding,

with C–H = 0.93-0.97 Å, except for H2, and with Uiso(H) = 1.2Ueq

(parent atom).

Discussion

Benzimidazole-2-thione and its derivatives have been widely

studied because of their importance as pharmaceutical intermedi-

ates [1] and ligands [2,3]. X-ray structure analysis reveals that the

title compound in the solid state prefers the thio form with N2

protonted rather than the alternative tautomeric ene-thiol form [4-

6]. The bond length of C7–S1 is with a value of 1.673(3) Å slight-

ly shorter than that in the nucleoside containing a benzimidazole

(1.693(4) Å) [7] and 1-methyl-1H-benzimidazole-2(3H)-thione

(1.684(2) Å) [8]. In the imizole ring, the bond lengths of N1–C1,

N1–C7, N2–C2 and N2–C7 are 1.383(3), 1.364(3), 1.379(3) and

1.356(3) Å respectively, between C-N single bond and C=N dou-

ble bond. The benzene ring and imizo ring are coplanar, with the

dihedral angle 1.27(0.16)�. In the the title structure the three fluo-

rine atoms of trifluoromethyl exhibt disorder status with occu-

pancy ratio of 0.6:0.4. Each pair of two neighbouring molecules

are connected by two crystallographically dependant

intermolecular hydrogen bonds (d(N···S) = 3.301(2) Å;

�N–H···S = 179(3)°) forming a dimer.

Z. Kristallogr. NCS 228 (2013) 187-188 / DOI 10.1524/ncrs.2013.0090 187

© by Oldenbourg Wissenschaftsverlag, München

Crystal: colourless blocks,
size 0.109�0.188�0.204 mm

Wavelength: Mo K� radiation (0.71073 Å)
�: 3.43 cm�1

Diffractometer, scan mode: CCD area detector, � and �
2�max: 49.98°
N(hkl)measured, N(hkl)unique: 6381, 1710
Criterion for Iobs, N(hkl)gt: Iobs > 2 �(Iobs), 1540
N(param)refined: 170
Programs: SHELX [9], DIAMOND [10]

Table 1. Data collection and handling.

_____________

* Correspondence author (e-mail: lzs@jsnu.edu.cn)

H(3A) 4e 0.7480 0.9575 0.6160 0.055
H(5A) 4e 0.5011 0.5014 0.7149 0.064
H(6A) 4e 0.2696 0.6836 0.6692 0.062
H(9A) 4e 0.0411 1.2169 0.5623 0.072
H(9B) 4e 0.0736 1.0851 0.6225 0.072
H(9C) 4e 0.0557 0.8846 0.5699 0.072
H(2) 4e 0.548(3) 1.292(6) 0.541(1) 0.053(8)

Table 2. Atomic coordinates and displacement parameters (in Å2).

Atom Site x y z Uiso



188 C9H7F3N2S
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