
Acta Cryst. (2003). E59, o873±o874 DOI: 10.1107/S160053680301078X Alilreza Haghiri et al. � C9H8N2 o873

organic papers

Acta Crystallographica Section E

Structure Reports
Online

ISSN 1600-5368

A new polymorph of 3-phenylpyrazole

Alireza Haghiri,a Hans-Wolfram

Lernera and Michael Bolteb*

aInstitut fuÈ r Anorganische Chemie, J. W. Goethe-

UniversitaÈt Frankfurt, Marie-Curie-Straûe 11,

60439 Frankfurt/Main, Germany, and bInstitut

fuÈ r Organische Chemie, J. W. Goethe-

UniversitaÈt Frankfurt, Marie-Curie-Straûe 11,

60439 Frankfurt/Main, Germany

Correspondence e-mail:

bolte@chemie.uni-frankfurt.de

Key indicators

Single-crystal X-ray study

T = 173 K

Mean �(C±C) = 0.003 AÊ

R factor = 0.043

wR factor = 0.092

Data-to-parameter ratio = 14.0

For details of how these key indicators were

automatically derived from the article, see

http://journals.iucr.org/e.

# 2003 International Union of Crystallography

Printed in Great Britain ± all rights reserved

A new polymorph of 3-phenylpyrazole, C9H8N2, is described.

Whereas the already known polymorph has Z0 = 6, the new

one has Z0 = 4. The pyrazole rings of the four molecules in the

asymmetric unit are connected by NÐH� � �N hydrogen bonds

to form cyclic four-membered clusters. In two pyrazole rings, it

is the N atom in position 1 that carries the H atom, whereas in

the other two the N atom in position 2 carries the H atom.

There are no further short contacts between symmetry-

equivalent clusters.

Comment

Recently, we have reported the X-ray crystal structure analysis

of 3-phenylpyrazole, C9H8N2, (1) (Haghiri et al., 2002). Here

we describe the X-ray crystal structure analysis of a new

polymorph of 3-phenylpyrazole, (1). Tris(1-pyrazolyl)borates

(`scorpinates') were invented by Tro®menko more than 30

years ago, and are today well established as ligands in

coordination chemistry (Tro®menko, 1993). Scorpinates now

®nd applications in a wide range of chemistry, from modeling

the active site of metal±enzymes, through analytical chemistry

and organic synthesis to catalysis and materials science

(Edelmann, 2001).

Given this background, we are interested in the synthesis of

transition metal complexes (3) with hydrotris(3-phenyl-

pyrazol-1-yl)borate, (2), as the ligand (see Scheme). We have

therefore prepared 3-phenylpyrazole as a starting material

several times. A new polymorph of 3-phenylpyrazole was

obtained after recrystallization from CH3OH instead of from

CH2Cl2.

The asymmetric unit of (1) contains four independent

molecules, labeled A to D. It is interesting to note that in

molecules A and B the N atom in position 1 carries an H atom,

whereas in molecules C and D the N atom in position 2 carries

the H atom. The pyrazole and phenyl groups of each molecule

are approximately planar. The angles between the planes of

the pyrazole and phenyl rings are 10.7 (1), 17.4 (1), 16.9 (1)

and 14.95 (6)� for molecules A to D, respectively. The crystal

structure is built up of cyclic clusters of these four molecules,

Received 13 May 2003

Accepted 16 May 2003

Online 23 May 2003



organic papers

o874 Alilreza Haghiri et al. � C9H8N2 Acta Cryst. (2003). E59, o873±o874

held together by NÐH� � �N hydrogen bonds (Fig. 1 and

Table 1).

Experimental

The title compound was synthesized according to literature proce-

dures (Buchner & Hachumian, 1902). X-ray quality crystals were

obtained after recrystallization from CH3OH at ambient tempera-

ture.

Crystal data

C9H8N2

Mr = 144.17
Triclinic, P1
a = 9.5745 (13) AÊ

b = 10.3359 (12) AÊ

c = 17.132 (2) AÊ

� = 85.693 (10)�

� = 75.609 (10)�

 = 72.102 (10)�

V = 1562.7 (3) AÊ 3

Z = 8
Dx = 1.226 Mg mÿ3

Mo K� radiation
Cell parameters from 7377

re¯ections
� = 3.5±25.2�

� = 0.08 mmÿ1

T = 173 (2) K
Block, colorless
0.31 � 0.15 � 0.11 mm

Data collection

Stoe IPDS II two-circle
diffractometer

! scans
Absorption correction: none
12794 measured re¯ections
5573 independent re¯ections

3329 re¯ections with I > 2�(I)
Rint = 0.059
�max = 25.2�

h = ÿ11! 11
k = ÿ11! 12
l = ÿ20! 20

Re®nement

Re®nement on F 2

R[F 2 > 2�(F 2)] = 0.043
wR(F 2) = 0.092
S = 0.88
5573 re¯ections
398 parameters
H-atom parameters constrained

w = 1/[�2(Fo
2) + (0.0337P)2]

where P = (Fo
2 + 2Fc

2)/3
(�/�)max < 0.001
��max = 0.19 e AÊ ÿ3

��min = ÿ0.20 e AÊ ÿ3

Extinction correction: SHELXL97
Extinction coef®cient: 0.0084 (9)

Table 1
Hydrogen-bonding geometry (AÊ , �).

DÐH� � �A DÐH H� � �A D� � �A DÐH� � �A

N1AÐH1A� � �N2B 0.88 2.04 2.909 (2) 168
N1BÐH1B� � �N1C 0.88 2.00 2.863 (2) 165
N2CÐH2C� � �N1D 0.88 2.06 2.894 (3) 158
N2DÐH2D� � �N2A 0.88 2.00 2.840 (2) 160

All H atoms were located in a difference Fourier synthesis and

were re®ned with ®xed individual displacement parameters [Uiso(H)

= 1.2Ueq(N,C)], using a riding model with NÐH = 0.88 AÊ and CÐH =

0.95 AÊ .

Data collection: X-AREA (Stoe & Cie, 2001); cell re®nement:

X-AREA; data reduction: X-AREA; program(s) used to solve

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

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

SHELXTL-Plus (Sheldrick, 1991); software used to prepare material

for publication: SHELXL97.
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Figure 1
Perspective view of the four-membered cluster of the title compound,
with the atom-numbering scheme; displacement ellipsoids are drawn at
the 50% probability level. H atoms bonded to C atoms have been omitted
for clarity.
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