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Abstract

CoH,F;N,S, monoclinic, P2,/c (no. 14), a = 8.695(4) A,
b=4.676(2) A, c=24.13(1) A, =97.861(4)°, V'=972.0 A°,
Z=4, Ry(F) =0.0386, WR(F?) = 0.1074, T =296 K.

Table 1. Data collection and handling.

Crystal: colourless blocks,
size 0.109x0.188x0.204 mm
Wavelength: Mo K, radiation (0.71073 A)
: 3.43 cm™
Diffractometer, scan mode: CCD area detector, ¢ and @
20max: 49.98°
N(hkl)measured> N(hkl)unique: 6381 5 1710

Criterion for /oy, N(hkl) : Lobs > 2 0(1ops), 1540
N(param)reﬁned: 170
Programs: SHELX [9], DIAMOND [10]

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 A, except for H2, and with Uj,o(H) = 1.2 Ueq
(parent atom).
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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) A slight-
ly shorter than that in the nucleoside containing a benzimidazole
(1.693(4) A) [7] and 1-methyl-1H-benzimidazole-2(3H)-thione
(1.684(2) A) [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) A 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) A;
ZN-H--S =179(3)°) forming a dimer.

Table 2. Atomic coordinates and displacement parameters (in A%).

Atom Site X y z Uiso
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
HOYA) 4e 0.0411 1.2169 0.5623 0.072
HB) 4e 0.0736 1.0851 0.6225 0.072
HOC) 4e 0.0557 0.8846 0.5699 0.072
H(2) 4e 0.548(3) 1.292(6) 0.541(1) 0.053(8)
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Table 3. Atomic coordinates and displacement parameters (in Az).

Atom Site Occ. X y z Un Uy, Uss Uy Ui Uss

S(1)  de 023641(7) 1.4664(2)  0.49658(3) 0.0404(4)  0.0639(5)  0.0547(5)  0.00423)  0.00233)  0.0112(3)
NQ2)  4e 04823(2)  12047(5)  055716(9) 0.035(1)  0.051(1)  0.045(1)  —-0.0010(9)  0.0074(9)  0.006(1)
N(1)  4e 02599(2)  1.0855(5)  0.58251(8) 0.036(1)  0.047(1)  0.046(1)  —-0.00359)  0.0077(9) —-0.0018(9)
Cl)  de 03726(3)  0.9340(5)  0.6164(1)  0.043(1)  0.041(1)  0.040(1)  —-0.003(1)  0.006(1)  —0.006(1)
C(4) 4e 0.6450(3) 0.7156(6) 0.6706(1) 0.056(2) 0.044(1) 0.045(1) 0.002(1) 0.000(1) —-0.003(1)
Q) 4e 05152(3)  1.0124(5)  0.6005(1)  0.041(1)  0.039(1)  0.040(1)  -0.001(1)  0.005(1)  —0.002(1)
CB3)  4e 0.6534(3)  0.9052(6)  0.6269(1)  0.042(1)  0.047(1)  0.048(1)  -0.000(1)  0.005(1)  —0.002(1)
) 4e 03272(3)  1.2504(5)  0.5458(1)  0.039(1)  0.044(1)  0.041(1)  -0.001(1)  0.004(1)  —0.005(1)
) 4e 0.50293)  0.6322(6)  0.6859(1)  0.068(2)  0.046(2)  0.046(1)  -0.004(1)  0.005(1)  0.005(1)
C(6) 4e 0.3644(3) 0.7397(6) 0.6590(1) 0.055(2) 0.052(2) 0.049(1) —-0.009(1) 0.012(1) 0.001(1)
C/) e 0.7916(4)  0.6087(6)  0.7028(1)  0.0702)  0.0522)  0.068(2)  0.0042)  -0.0092)  0.009(2)
CO) e 0.0934(3)  1.0664(7)  0.5845(1)  0.039(1)  0.076(2)  0.067(2)  -0.003(1)  0012(1)  0.006(2)

F(1) de 0599  0.8047(9)  0.718(2) 0.7568(2)  0.088(4)
F(2) de 0599  0.9201(5)  0.701(2) 0.6862(3)  0.047(2)
F(3) de 0599 0.794(1) 0.336(1) 0.7139(4)  0.114(5)
F(I')  4e 0401  0.859(2) 0.773(2) 0.7407(7)  0.101(7)
FQ2)  4e 0401  0.887(1) 0.509(3) 0.6663(4)  0.064(4)
F(3’)  4e 0401  0.772(2) 0.363(2) 0.7283(5)  0.105(5)

0.107(4) 0.066(2)  —0.005(3) 0.022(2)  —0.003(2)
0.163(6) 0.101(4) 0.012(3) 0.000(2) 0.064(4)
0.044(2) 0.145(6) 0.014(3)  -0.057(5)  —0.014(3)
0.059(4) 0.170(9) 0.004(4) 0.074(6)  —0.017(5)
0.160(8) 0.099(5) 0.047(5) 0.012(4) 0.034(5)
0.092(7) 0.086(5) 0.036(4) 0.022(4) 0.046(5)
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