
In general, oximes and their derivations are very important
compounds in the chemical industry and medicine due to their
biological activity.  Oximes have various insecticidal, miticidal
and nematocidal activities and are employed as antidotes against
organophosphorus poisons.1 Carbonyl-oximes are employed in
the separation and spectrophotometric determination of Ni, Pd,
Co, Fe and Cu metals.2,3 Oxime groups posses stronger
hydrogen-bonding capabilities than alcohols, phenols and
carboxylic acids.4

In this paper we report on the crystal structure of the title
compound, shown in Fig. 1.  The spectrum of H-NMR was
recorded with a spectrometer 60-MHz VARIAN (EM-360).  W-
chloroisonitrosoacetophenone (2.75 g, 0.015 mol) was solved in
40 ml of dichloromethane; then a solution of (4.86 g, 0.03 mol)
4-methylaniline in 20 ml dichloromethane was added dropwise
into this mixture.  The precipitated product was filtered off.
The filtered mixture was kept under room-temperature
conditions for 3 days.  Finally, the formed single crystals was
filtered off and washed with ethanol.

Reflection data were collected on a Rigaku AFC7S
diffractometer using Mo Kα monochromated with graphite at
20.0˚C, as summarized in Table 1, and corrected for Lorentz
and polarization effects.  The structure was solved by a direct
method (SIR 92),5 and refined by full-matrix least-squares with
anisotropic thermal parameters for the non-hydrogen atoms.  In
a later stage of the refinement, reflection data were corrected for

absorption and extinction.  The oxime H atoms were located
from a difference map and refined isotropically; the positions of
the remaining H atoms were calculated geometrically.  All of
the calculations were performed using the program system
teXsan crystallographic software package of Molecular
Structure Corporation.  The final results of the refinement and
the atomic coordinates are shown in Tables 1 and 2,
respectively.  The bond distances and angles are listed in Table
3.  The structure of the molecule is shown in Fig. 2.  There are
two molecules (A and B) in the crystal structure of the title
compound.  These two molecules are linked by H bonds, the
geometric details of which are given in Table 4.  As can be seen
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The crystal structure of 1-(4-methylphenylamino)-2-phenyl-1,2-ethandione-1-oxime (C15H14N2O2) has been determined
by X-ray analysis.  It crystallizes in the orthorhombic space group Pna21, with unit cell parameters: a = 23.516(3), b =
5.364(3), c = 21.872(3)Å, V = 2758.7(17)Å3, Dc = 1.224 g/cm3, and Z = 8.  The crystal structure was solved by direct
methods and refined by full-matrix least squares to a final R-value of 0.041 for 2204 observed reflections.  There are two
independent molecules, A and B.  These molecules are linked by intermolecular O–H···N hydrogen bonds.

(Received February 14, 2003; Accepted September 16, 2003; Published on Web November 26, 2003)

2003 © The Japan Society for Analytical Chemistry

† To whom correspondence should be addressed.

Fig. 1 Chemical structure.

Table 1 Crystal and experimental data

Formula: C15H14N2O2

Formula weight = 254.28
Crystal System: orthorhombic
Space Group: Pna21 Z = 8
a = 23.516(3)Å
b = 5.364(3)Å
c = 21.872(3)Å
V = 2758.7(17)Å3

Dc = 1.224 g/cm3

(Mo Kα) = 1.82 cm–1

(Mo Kα) = 0.71069 Å
Crystal dimensions: 0.40 × 0.35 × 0.35 mm
F(0 0 0) = 1072
Scan Type:  – 2
2 max = 60.0˚
R = 0.041
Rw = 0.128
No. of reflections measured = 4128
No. of reflections used = 2204 (I > 2 (I))
Goodness-of-fit = 1.06
( / )max = 0.041
(∆/ )max = 0.206 eÅ–3

(∆/ )min = –0.198 eÅ–3
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from Fig. 3, there are two kinds of intermolecular hydrogen
bonds between molecule A and molecule B′, which is the
repetition molecule of molecule B according to the symmetry in
this unit cell.  The first one is between the hydroxyl H atom of
molecule A and the oxime N atom of molecule B′.  The other
intermolecular hydrogen bond is between the oxime N atom of
molecule A and the hydroxyl H atom of molecule B′.  Thus, the
crystal structure is stabilized by the intermolecular hydrogen
bonds.

In molecules A and B, the carbonyl-oxime groups are not
planar, while the methylphenilamino rings are nearly planar
with maximum deviations for C7 [0.0618(44)Å] in molecule A
and C20 [0.0135(27)Å] in molecule B.  The dihedral angle
between the planes of the carbonyl-oxime group and
methylphenilamino ring in molecules A and B are 45.75(34)
and 50.46(23)˚, respectively.
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Table 2 Final atomic coordinates and equivalent isotropic 
thermal parameters for non-hydrogen atoms

Atom zx y Ueq

Ueq = (1/3)ΣiΣjUijai*aj*(ai·aj).

Table 3 Bond distance (Å) and angles (˚)

Fig. 2 ORTEP drawing of the title compound with the atom
labeling scheme and 50% probability level displacement ellipsoids.

Fig. 3 ORTEP drawing of the intermoleculer hydrogen bonds
between molecules (A and B) with the atom labeling scheme and
20% probability level displacement ellipsoids.

Table 4 Hydrogen bond geometry

<D-H···AD-H···A D···A D-H H···A


