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N,N’,N"-Triphenylguanidinium bromide

In the title compound, C;oH;gN;"-Br~, the dihedral angles
between the phenyl ring planes and the plane defined by the
central guanidinium fragment are in the range 43.1 (1)-
64.0 (1)°. Intermolecular N—H- - -Br hydrogen bonds link the
anions and cations into chains.

Comment

Much of the interest in guanidine compounds and their deri-
vatives is due to their biological activity, in particular their
neuroleptic and antipsychotic properties (Weber et al., 1986;
Largent et al., 1987). Our interest is focused on the physical
properties of guanidine compounds, which are regarded as
potentially interesting for applications in non-linear optics
(Zyss et al., 1993). We are currently investigating the struc-
tural, dielectric and optical properties of triphenylguanidine

compounds.
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In the title compound, (I), the central guanidine fragment of
the cation is planar (Fig. 1), with bond lengths and angles close
to those expected for a cental Csp® atom, accounting for some
charge delocalization between the three C—N bonds. The
bond lengths C1—NT1 [1.330 (3) A], C1—N2[1.328 (3) A] and
C1—N3[1.336 (3) A] are comparable with literature averages
for substituted and unsubstituted guanidinium cations (1.321
and 1.328 A, respectively; Allen et al., 1987). The dihedral
angles between the phenyl ring planes and the plane defined
by the central guanidinium fragment are 43.1 (1) (C2-C7),
63.4 (1) (C8-C13) and 64.0 (1)° (C14-C19). The corre-
sponding angles for other reported triphenylguanidinium salts
lie in the range 32.6 (3)-70.2 (3)° (Kemme et al, 1988;
Klement et al., 1995; Pereira Silva et al., 2006, 2007). The
variability of these values shows the flexibility of the
triphenylguanidinium cation.

The anions and cations in (I) are linked by N—H- - -Br
hydrogen bonds into infinite chains running parallel to the ¢
axis (Fig. 2 and Table 1).
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Figure 1

The molecular structure of (I), showing displacement ellipsoids at the
50% probability level for non-H atoms.

Figure 2

The packing in (I), viewed down the b axis, showing chains running along
¢. Dashed lines denote N—H- - -Br hydrogen bonds. H atoms not involved
in hydrogen bonding have been omitted.

Experimental

Hydrobromic acid (Aldrich, 48%, 0.06 mmol) was added to
triphenylguanidine (Aldrich, 0.06 mmol) in a water—ethanol (1:1)
solution (50 ml). The solution was warmed slowly and then left to
evaporate under ambient conditions. Small transparent yellow crys-
tals were deposited after a few days.

Crystal data

CyoH N3 *-Br™ V =1752.8 (9) A3

M, = 36827 Z=4

Monoclinic, P2,/c Mo Ko radiation
a=13.9129 (19) A w=235mm™"

b =16.195 (5) A T =293 (2) K
c=7902 (3) A 0.30 x 0.26 x 0.16 mm
B =100.10 (2)°

Data collection

Enraf-Nonius CAD-4
diffractometer

Absorption correction: ¥ scan
(North et al., 1968)
Tnin = 0.539, Tpax = 0.687

7432 measured reflections

4040 independent reflections

2716 reflections with I > 20(1)

Ry = 0.034

3 standard reflections
frequency: 180 min
intensity decay: 9.5%

Refinement

R[F? > 20(F?)] = 0.035
wR(F?) = 0.094

S =1.01

4040 reflections

208 parameters

H-atom parameters constrained
ApPmax =032 e A3

APmin = =048 ¢ A3

Table 1

Hydrogen-bond geometry (A, °).

D—H---A D—H H---A D---A D—H---A
N1—HI.. B 0.86 2.88 3.626 (3) 146
N2—H2. - -Br' 0.86 2.45 3212 (2) 147
N3—H3A- - -Br 0.86 2.44 3.270 (2) 163

Symmetry code: (i) x,y, z + 1.

H atoms were placed at calculated positions and refined as riding,
with C—H = 0.93 A, N—H = 0.86 A and Uy,o(H) = 1.2U(CN).

Data collection: CAD-4 (Enraf-Nonius, 1989); cell refinement:
CAD-4; data reduction: SDP-Plus (Frenz, 1985); program(s) used to
solve structure: SHELXS97 (Sheldrick, 1997); program(s) used to
refine structure: SHELXL97 (Sheldrick, 1997); molecular graphics:
PLATON (Spek, 2003); software used to prepare material for
publication: SHELXL97.

This work was supported by Fundacdo para a Ciéncia e a
Tecnologia (FCT) under project POCI/FIS/58309/2004.

References

Allen, F. H., Kennard, O., Watson, D. G., Brammer, L., Orpen, A. G. & Taylor,
R. (1987). J. Chem. Soc. Perkin Trans. 2, pp. S1-19.

Enraf-Nonius (1989). CAD-4 Software. Version 5.0. Enraf-Nonius, Delft, The
Netherlands.

Frenz, B. A. (1985). SDP-Plus Structure Determination Package. Version 3.0.
Enraf-Nonius, Delft, The Netherlands.

Kemme, A., Rutkis, M. & Eiduss, J. (1988). Latv. PSR Zinat. Akad. Vestis,
Kim. Ser. 5,595-601. (In Russian.)

Klement, U., Range, K.-J., Hayessen, R. & Heckmann, K.-D. (1995). Z.
Kristallogr. 220, 611.

Largent, B. L., Wikstrom, H., Gundlach, A. L. & Snyder, S. H. (1987). Mol.
Pharmacol. 32, 772-784.

Acta Cryst. (2007). E63, 02524—02526

02525

Pereira Silva et al. » CyoHgN;"-Br™



organic papers

North, A. C. T, Phillips, D. C. & Mathews, F. S. (1968). Acta Cryst. A24, 351— Sheldrick, G. M. (1997). SHELXS97 and SHELXL97. University of
359. Gottingen, Germany.
Pereira Silva, P. S., Cardoso, C., Ramos Silva, M. & Paixao, J. A. (2007). Acta Spek, A. L. (2003). J. Appl. Cryst. 36, 7-13.

Cryst. E63, 0501-0503. Weber, E., Sonders, M., Quarum, M., McLean, S., Pou, S. & Keana, J. E. W.
Pereira Silva, P. S., Paixdo, J. A., Ramos Silva, M. & Matos Beja, A. (2006). (1986). Proc. Natl Acad. Sci. USA, 83, 8784-8788.

Acta Cryst. E62, 03073-03075. Zyss, J., Pecaut, J., Levy, J. P. & Masse, R. (1993). Acta Cryst. B49, 334-342.

02526  Pereira Silva et al. + CyoH;gN;"-Br~ Acta Cryst. (2007). E63, 02524-02526



