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The molecular conformation of the title compound {alter-

native name: [1-methyl-3-(2-phenylethyl)benzimidazolinio]-

(phenylimino)methanethiolate}, C23H21N3S, is non-planar.

The molecule includes one benzimidazole ring system and

two phenyl rings. The dihedral angles between the least-

squares planes of the two phenyl rings is 85.65 (1)�.

Comment

Ole®ns with four electron-donating substituents react as

strong nucleophiles and they are referred to as electron-rich

ole®ns (Hocker & Merten, 1972). Electron-rich ole®ns are

readily converted by aryl isothiocyanates to stable mercapto-

N-arylformimidoylimidazolinium inner salts in high yield.

However, there are few studies on phenyl isothiocyanate

dervatives of electron-rich ole®ns containing a benzimidazole

moiety (KuÈ cËuÈ kbay et al., 1995) and there is no information

about the crystal structures of these benzimidazole-type

compounds. The aim of this study was to elucidate the crystal

structure of the recently synthesized title compound, (I)

(KuÈ cËuÈ kbay et al., 2003), and compare it with those of related

benzimidazole derivatives reported previously (Aydõn et al.,

1998; IÇngecË et al., 1999; Aydõn et al., 1999; OÈ ztuÈ rk et al., 2001;

Akkurt et al., 2003; OÈ ztuÈ rk et al., 2003).

Electron-rich ole®ns are extremely reactive, powerful �-

bases. Characteristic reactions of the ole®ns with electrophiles

that proceed via cleavage of the molecule are those with

azides to form monoaza and/or triaza compounds, and with

isothiocyanates to form stable dipoles or thiohydantoin

derivatives (Hocker & Merten, 1972). Electron-rich ole®ns as

a carbene source attack the relatively positively charged C

atom of the phenyl isothiocyanate and the carbon±sulfur

double bond opens to the relatively negatively charged S

atom, forming a stable 1,3-dipolar system. According to the

literature, these compounds undergo cycloaddition with

suitable dipolarophiles, including aliphatic and aromatic

isocyanates, aliphatic isothiocyanates, and multiple CÐC

bonds. Hydrolysis of cycloaddition products gives 1,3-di-
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phenylurea, con®rming the assigned 1,3-dipolar structure of

the compounds such as (I) (Winberg & Coffman, 1965).

Fig. 1 shows the molecular structure of the title compound,

(I); bond lengths and angles are given in Table 1. The S1ÐC17

bond length is 1.6933 (19) AÊ . In similar studies, this length has

been reported to be 1.694 (4) AÊ (IÇngecË et al., 1999) and

1.6645 (19)±1.6556 (19) AÊ (Akkurt et al., 2004). The N1ÐC8

and N2ÐC8 bond lengths in the imidazole ring agree with

those reported for related structures (OÈ ztuÈ rk et al., 2003). All

the bond lengths and angles in (I) have normal values.

In the benzimidazole ring system, the dihedral angle

between the least-square planes through the benzene and

imidazole rings is 1.92 (1)� [with atom C8 deviating from the

mean plane passing through the remaining atoms in that ring

by 0.023 (1) AÊ ]. The dihedral angle between the least-squares

planes of the two phenyl rings (C11±C16 and C18±C23) is

85.65 (1)� and those between these phenyl rings and the

benzimidazole ring system are 45.06 (1) and 49.82 (1)�.

Experimental

All experiments were performed under argon using freshly distilled

dry solvents. To a solution of bis[1-(2-phenylethyl)-3-methyl-

benzimidazolidin-2-ylidene], (0.5 g, 0.06 mmol) in toluene (15 ml),

PhNCS (0.25 ml, 2.12 mmol) was added. When the mixture was

stirred at room temperature an exothermic reaction soon took place.

All volatiles were then removed in vacuo and the yellow crude

product was crystallized from CHCl3±Et2O (4:1) (yield: 0.70 g, 89%;

m.p.: 406±407 K). 1H NMR (CDCl3): � 3.5 (t, CH2CH2Ph, 2H), 4.1 (s,

CH3, 3H), 4.8 (t, CH2CH2Ph, 2H), 7.2±7.7 (m, Ar-H, 14H). 13C NMR

(CDCl3): � 32.24, 36.03, 47.99, 112.67, 112.76, 122.87, 124.38, 126.63,

126.69, 127.60, 129.17, 129.31, 129.41, 130.54, 137.43, 150.11, 151.01,

166.47. Analysis calculated for C23H21N3S: C 74.39, H 5.66, N 11.32%;

found: C 74.77, H 5.88, N 10.88.

Crystal data

C23H21N3S
Mr = 371.50
Triclinic, P1
a = 9.3894 (8) AÊ

b = 10.8881 (11) AÊ

c = 11.6658 (12) AÊ

� = 67.191 (7)�

� = 83.696 (8)�


 = 67.040 (7)�

V = 1011.07 (19) AÊ 3

Z = 2
Dx = 1.220 Mg mÿ3

Mo K� radiation
Cell parameters from 9837

re¯ections
� = 1.9±29.0�

� = 0.17 mmÿ1

T = 293 K
Prism, yellow
0.68 � 0.37 � 0.20 mm

Data collection

Stoe IPDS-II diffractometer
! scans
Absorption correction: by

integration (X-RED32;
Stoe & Cie, 2002)
Tmin = 0.923, Tmax = 0.973

11523 measured re¯ections

3983 independent re¯ections
2562 re¯ections with I > 2�(I)
Rint = 0.029
�max = 26.0�

h = ÿ11! 11
k = ÿ13! 13
l = ÿ14! 14

Re®nement

Re®nement on F 2

R[F 2 > 2�(F 2)] = 0.039
wR(F 2) = 0.104
S = 0.94
3983 re¯ections
279 parameters

H-atom parameters constrained
w = 1/[�2(Fo

2) + (0.0584P)2]
where P = (Fo

2 + 2Fc
2)/3

(�/�)max < 0.001
��max = 0.16 e AÊ ÿ3

��min = ÿ0.26 e AÊ ÿ3

Table 1
Selected geometric parameters (AÊ , �).

S1ÐC17 1.6933 (19)
N1ÐC1 1.396 (3)
N1ÐC8 1.336 (2)
N1ÐC9 1.460 (3)
N2ÐC6 1.390 (3)

N2ÐC7 1.465 (4)
N2ÐC8 1.331 (2)
N3ÐC17 1.288 (2)
N3ÐC18 1.411 (3)

C1ÐN1ÐC8 108.61 (15)
C1ÐN1ÐC9 126.32 (16)
C8ÐN1ÐC9 125.05 (16)
C6ÐN2ÐC7 126.42 (19)
C6ÐN2ÐC8 109.05 (17)
C7ÐN2ÐC8 124.46 (19)
C17ÐN3ÐC18 121.99 (16)
N1ÐC1ÐC2 131.8 (2)
N1ÐC1ÐC6 106.62 (17)
N2ÐC6ÐC1 106.62 (18)
N2ÐC6ÐC5 131.4 (2)

N1ÐC8ÐN2 109.09 (16)
N1ÐC8ÐC17 126.09 (17)
N2ÐC8ÐC17 124.79 (17)
N1ÐC9ÐC10 112.39 (16)
S1ÐC17ÐN3 134.86 (16)
S1ÐC17ÐC8 112.82 (13)
N3ÐC17ÐC8 112.32 (16)
N3ÐC18ÐC19A 115.8 (3)
N3ÐC18ÐC23 126.49 (18)
N3ÐC18ÐC19B 115.0 (5)

All H atoms, apart from H19A, H19B, H20A and H20B [CÐH =

0.95 (6)±1.03 (7) AÊ ], were positioned geometrically and re®ned with a

riding model; for the methyl group, Uiso = 1.5Ueq of the carrier atom,

and CÐH = 0.96 AÊ , and for the other atoms Uiso = 1.2Ueq and CÐH =

0.93±0.98 AÊ . Two of the six atoms of the phenyl ring (C19 and C20)

are disordered, with a nearly statistical distribution over two sites

(0.60:0.40).

Data collection: X-AREA (Stoe & Cie, 2002); cell re®nement:

X-AREA; data reduction: X-RED32 (Stoe & Cie, 2002); program(s)

used to solve structure: SHELXS97 (Sheldrick, 1997); program(s)

used to re®ne structure: SHELXL97 (Sheldrick, 1997); molecular
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Figure 1
An ORTEP-3 plot (Farrugia, 1997) of (I), with the atom-numbering
scheme. Displacement ellipsoids for non-H atoms are drawn at the 20%
probability level. Only disordered atoms with high occupancy are shown.

Figure 2
A view of the molecular packing of (I) in the unit cell. Only disordered
atoms with high occupancy are shown.
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graphics: ORTEP-3 (Farrugia, 1997); software used to prepare

material for publication: WinGX (Farrugia, 1999).

The authors acknowledge the Faculty of Arts and Sciences,

Ondokuz Mayõs University, Turkey, for the use of the Stoe

IPDS-II diffractometer (purchased under grant F.279 of the

University Research Fund). HK and EO also thank IÇnoÈ nuÈ

University (grant No. 2000/05) for ®nancial support for this

study.

References

Akkurt, M., OÈ ztuÈ rk, S., KuÈ cËuÈ kbay, H., Okuyucu, N. & Fun, H.-K. (2003). Acta
Cryst. E59, o786±o788.

Akkurt, M., OÈ ztuÈ rk, S., KuÈ cËuÈ kbay, H., Orhan, E. & BuÈ yuÈ kguÈ ngoÈ r, O. (2004).
Acta Cryst. E60, o219±o221.

Aydõn, A., Soylu, H., GuÈ nesË, B., Akkurt, M., Ercan, F., KuÈ cËuÈ kbay, H. &
CË etinkaya, E. (1998). Z. Kristallogr. 213, 473±476.

Aydõn, A., Soylu, H., KuÈ cËuÈ kbay, H., Akkurt, M. & Ercan, F. (1999). Z.
Kristallogr. New Cryst. Struct. 214, 295±296.

Farrugia, L. J. (1997). J. Appl. Cryst. 30, 565.
Farrugia, L. J. (1999). J. Appl. Cryst. 32, 837±838.
Hocker, J. & Merten, R. (1972). Angew. Chem. Int. Ed. Engl. 11, 964±973.
IÇngecË, S. K., Soylu, H., KuÈ cËuÈ kbay, H., Ercan, F. & Akkurt, M. (1999). Anal. Sci.

15, 927±928.
KuÈ cËuÈ kbay, H., CË etinkaya, E. & Durmaz, R. (1995). Arzneim. Forsch./Drug

Res. 45, 1331±1334.
KuÈ cËuÈ kbay, H., Durmaz, R., Orhan, E. & GuÈ nal, S. (2003). Farmaco, 58, 431±

437.
OÈ ztuÈ rk, S., Akkurt, M., KuÈ cËuÈ kbay, H. & Fun, H.-K. (2001). Anal. Sci. 17, 1015±

1016.
OÈ ztuÈ rk, S., Akkurt, M., KuÈ cËuÈ kbay, H., Okuyucu, N. & Fun, H.-K. (2003). Acta

Cryst. E59,o1014±o1016.
Sheldrick, G. M. (1997). SHELXS97 and SHELXL97. University of

GoÈ ttingen, Germany.
Stoe & Cie (2002). X-AREA (Version 1.18) and X-RED32 (Version 1.04). Stoe

& Cie, Darmstadt, Germany.
Winberg, H. E. & Coffman, D. D. (1965). J. Am. Chem. Soc. 87, 2276±2277.


	mk1

