
The hydrazines and related compounds have been the subject of
extensive study because of their chemical properties and
biological activities.1 As a part of a series of structural
investigations of a compound class containing the
phenylhydrazine moiety, the title compound was synthesized by
the treatment of benzaldehyde with phenylhydrazine.  The
resultant orange needle-shaped crystals were recrystallized in an
ethanol solution.  The crystal data were collected on an Enraf-
Nonius CAD-4 diffractometer.  Data collection and cell
refinement were performed using Enraf-Nonius CAD-4
software.2 MolEN3 was used for data reduction.  The structure
was solved by direct methods using SHELXS97.4 A refinement
was carried out by full-matrix least-squares methods using
SHELXL97.5 The disordered atoms (N27, N28 and C29) were
assigned to have a site occupation factor of 0.5.  Hydrogen
atoms, except for H27 and H29, which are bonded to disordered
atoms, were located from difference Fourier maps and refined
isotropically.  The H27 and H29 atoms were placed
geometrically and refined by the riding method.  Molecular
graphics were prepared using ORTEPII.6 Figure 1 shows a
chemical diagram of the title compound.  The obtained crystal
data and experimental details are given in Table 1.  The final
atomic coordinates and equivalent isotropic thermal parameters
for non-hydrogen atoms are listed in Table 2.  The interatomic
distances and angles are presented in Table 3.

The crystal structure of the title compound contains two

molecules in an asymmetric unit, as shown in Fig. 2.  One is an
ordered molecule (A) in a general position; the other (B) is a
disordered molecule placed with regard to a crystallographic
center of symmetry.  The angle between the directions of the
ordered and disordered molecule in the asymmetric unit is
87.5(1)˚.  In A the angle between the two benzene rings is
8.8(2)˚; these rings are parallel in the disordered molecule B due
to crystallographic symmetry.  In the crystal, the following
intermolecular contacts were observed: C11···N28i; 3.361(8)Å
and C26···N28ii; 2.72(1), for these contacts the C–H···N angles
are 134.6(9)˚ and 104.1(9)˚, respectively [symmetry codes: (i)
–1+x, 1/2–y, –1/2+z, (ii) 1–x, –y, 1–z].  The above interactions
can not be regarded as hydrogen bonding, since the bond length
is very long in the first interaction and the concerned angle is
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Fig. 1 Chemical structure of the title compound.

Table 1 Crystal and experimental data

Formula: C13H12N2

Formula weight = 196.25
Crystal system: monoclinic
Space group: P21/c Z = 6
a = 6.053(1)Å
b = 17.679(1)Å  = 92.206(8)˚
c = 15.207(1)Å
V = 1626.1(3)Å3

Dx = 1.202 g/cm3

R = 0.0440 wR = 0.1070
Goodness-of-fit = 1.307
( / )max = 0.020
(∆ )max = 0.163 eÅ–3

(∆ )min = –0.114 eÅ–3

Scan type: /2
Radiation: Mo K
F(0 0 0) = 624
Crystal dimensions (mm): 0.40 × 0.32 × 0.20
No. of reflections (measured, unique, used): 2504, 2503, 1955
No. of parameters refined: 286
Standard reflections (no., max. intensity variation): 3, 2.3%
Measurements: Enraf-Nonius CAD4
Program system: Enraf-Nonius CAD4 software
Structure determination: SHELXS-97
Refinement: SHELXL-97
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very small in the second interaction for hydrogen bonds.6

Because the absence of intermolecular hydrogen bonding
between these types of molecules causes an unstable structure,
the disordered structure is probably caused by the absence of

hydrogen bonding between the molecules.
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Table 2 Final coordinates and equivalent isotropic 
displacement parameters of the non-hydrogen atoms

x y z Ueq [Å2]Atom

Ueq = (1/3)ΣiΣjUij(ai*aj*)(ai·aj).

Occ.

Table 3 Selected bond distances (Å) and angles (˚)

Fig. 2 ORTEP drawing of the asymmetric unit, showing the
numbering schemes for atoms at the 50% probability level.  Molecule
B is disordered.


