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The title compound, C24H21N2
+�Brÿ, contains columns of

tetrasubstituted imidazolium cations linked to Brÿ ions via

hydrogen bonding. There is little evidence of �-stacking

between cations.

Comment

Imidazolium (im) salts, some with melting points well below

room temperature, constitute a class of ionic liquids, species

that have been used as non-volatile solvents for a number of

chemical applications (Welton, 1999). Factors in¯uencing the

melting points of these salts include charge delocalization,

interionic hydrogen bonding, symmetry, and substituent chain

length (Bonhote et al., 1996; Golding et al., 1998). This diver-

sity makes melting points dif®cult to predict, although charge

localization, hydrogen bonding and high symmetry are all

expected to increase melting points.

The structure of the title compound, (I), contains tetra-

substituted imidazolium cations (Fig. 1) and Brÿ anions,

arranged in columns centered about the 21 screw axis at (1
2, y, 1

2)

(Fig. 2). Within a column, cations related by the 21 symmetry

operation make a spiral arrangement along b. For each cation

column, there are two bromide columns; in each of these, the

anions are separated by the cell dimension b. There is little

evidence of �-stacking, either within or between cation

columns.

The phenyl and imidazolium rings are planar. Qualitatively,

bond distances in the imidazolium ring show the typical short
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(C2ÐN1 and C2ÐN3), long (N1ÐC5 and N3ÐC4), and short

(C4ÐC5) variation (Elaiwi et al., 1995). Quantitatively, they

agree, within experimental error, with the averages of those

reported for three other tetra-substituted imidazolium species,

(II), (III) and (IV) (Kuhn et al., 1996, 1999, 2001).

The �-vinyl and methylene C atoms (C6 and C8) lie in the

imidazolium plane, with the attached phenyl (C21±C26) and

methylene (C7) groups on opposite sides of the plane. The

phenyl substituents at C4 and C5 are canted in the same

direction and make angles of 46.8 (2) and 76.9 (2)�, respec-

tively, with the imidazolium plane. Based on the im/vinyl

(N1ÐC6ÐC7) dihedral angle of 74.1 (6)�, the � systems of the

vinyl and imidazolium groups can interact only weakly.

1-Vinylimidazole and -imidazolium systems unhindered at the

2- and 5-positions have corresponding dihedral angles within

approximately 10� of coplanarity, while the vinyl group in the

tetra-substituted imidazole (V) (Chan et al., 1993) is oriented

similar to that in (I).

The above structural features yield a bulky low-symmetry

cation, with the relatively unhindered atom C2 the most likely

point for an anion to approach to minimize the Coulombic

energy of the crystal. Consonant with this expectation, the

shortest non-hydrogen inter-ionic contact is Br1� � �C2 at

3.568 (3) AÊ . Furthermore, the Br1� � �H2 distance (2.73 AÊ ) and

the C2ÐH2� � �Br1 angle (151�) suggest the presence of an

inter-ionic hydrogen bond. The Br1� � �H2 distance is

comparable to that reported (2.78 AÊ ; Elaiwi et al., 1995) for an

N,N0-disubstituted imidazolium bromide, which was taken to

indicate hydrogen bonding. The relatively high melting point

of (I), 458 K, is consistent with relatively close contact

between fairly localized charges and the presence of an

interionic hydrogen bond.

Experimental

The title compound, (I), was obtained by the addition of an equi-

molar amount of benzyl bromide to a toluene solution of 1-ethyl-4,5-

diphenylimidazole (Stibrany et al., 2001) under atmospheric cond-

itions. Crystals were grown by dissolving the precipitated product in

acetonitrile and allowing slow evaporation. NMR spectroscopy of the

reaction mixture showed that the expected product, 1-benzyl-3-ethyl-

4,5-diphenylimidazolium bromide is formed ®rst and then is rapidly

oxidized to (I). The mechanism of this oxidation is currently under

investigation.

Crystal data

C24H21N2
+�Brÿ

Mr = 417.34
Monoclinic, P21

a = 10.883 (2) AÊ

b = 9.440 (2) AÊ

c = 11.210 (2) AÊ

� = 111.07 (1)�

V = 1074.7 (4) AÊ 3

Z = 2

Dx = 1.296 Mg mÿ3

Mo K� radiation
Cell parameters from 705

re¯ections
� = 3.9±22.3�

� = 1.92 mmÿ1

T = 298 (1) K
Rod, pale pink
0.52 � 0.26 � 0.20 mm

Data collection

Bruker SMART CCD area-detector
diffractometer

' and ! scans
Absorption correction: multi-scan

(SADABS; Blessing, 1995)
Tmin = 0.425, Tmax = 0.681

4474 measured re¯ections

3017 independent re¯ections
2259 re¯ections with I > 2�(I)
Rint = 0.021
�max = 25.0�

h = ÿ12! 7
k = ÿ11! 10
l = ÿ12! 12
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Figure 1
The structure of the cation of (I), showing 25% probability displacement
ellipsoids.

Figure 2
Unit-cell diagram, showing cation and anion columns stacked along the b
axis.
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Re®nement

Re®nement on F 2

R[F 2 > 2�(F 2)] = 0.043
wR(F 2) = 0.106
S = 1.00
3017 re¯ections
244 parameters
H-atom parameters constrained

w = 1/[�2(Fo
2) + (0.0649P)2]

where P = (Fo
2 + 2Fc

2)/3
(�/�)max < 0.001
��max = 0.35 e AÊ ÿ3

��min = ÿ0.18 e AÊ ÿ3

Absolute structure: Flack (1983);
1196 Friedel pairs

Flack parameter = ÿ0.016 (13)

Table 1
Selected geometric parameters (AÊ , �).

N3ÐC2 1.332 (6)
N3ÐC4 1.402 (5)
C4ÐC5 1.372 (6)

N1ÐC2 1.310 (6)
N1ÐC5 1.389 (6)

C2ÐN3ÐC4 108.4 (4)
C5ÐC4ÐN3 105.6 (4)
C2ÐN1ÐC5 108.5 (4)

N1ÐC2ÐN3 110.1 (4)
C4ÐC5ÐN1 107.5 (4)

Data collection: SMART (Bruker, 2000); cell re®nement: SMART;

data reduction: SAINT (Bruker, 2000); program(s) used to solve

structure: SHELXS97 (Sheldrick, 1990); program(s) used to re®ne

structure: SHELXL97 (Sheldrick, 1997); molecular graphics:

ORTEPIII (Burnett & Johnson, 1996) and ORTEP-32 (Farrugia,

1997); software used to prepare material for publication: SHELXTL

(Bruker, 2000).
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