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Crystals of the title compound, C15H13ClN4O6, were obtained

from a condensation reaction of 2-chloro-3,4-dimethoxybenz-

aldehyde and 2,4-dinitrophenylhydrazine. Within the dinitro-

phenyl group, the distances of 1.413 (3) and 1.405 (3) AÊ for the

CÐC bonds close to the imino group are appreciably longer

than the average distance of 1.372 (4) AÊ for other aromatic

CÐC bonds in the same benzene ring. The benzene rings in

the molecule are nearly coplanar, and the overlapped

arrangement of benzene rings of neighboring molecules shows

the existence of a �±� stacking interaction.

Comment

As some phenylhydrazone derivatives show potential appli-

cation in biochemistry (Okabe et al., 1993), phenylhydrazone

has recently attracted our attention. A series of phenyl-

hydrazone derivatives has been prepared in our laboratory,

from which several X-ray structures have been reported (Shan

et al., 2003). The molecular structure of the title compound,

(I), is shown in Fig. 1.

The molecule has a nearly planar structure. Within the di-

nitrophenyl moiety, one nitro group is coplanar with the

benzene ring, but the other is tilted with respect to the ring by

15.9 (3)�. Within the dimethoxyphenyl moiety, one methyl C

atom is located in the benzene-ring plane, but the other is out

of the plane by 0.985 (5) AÊ . Atom O5 is out of the benzene

plane on the other side by 0.163 (3) AÊ due to the repulsion

between the C14-methyl group and the N2-nitro group of a

neighboring molecule, as veri®ed by the C14� � �O3(ÿx, 1 ÿ y,

1 ÿ z) separation of 3.446 (5) AÊ . The two benzene rings are

nearly coplanar, the dihedral angle being 6.63 (11)�. The C1Ð

C2 bond of 1.413 (3) AÊ and the C1ÐC6 bond of 1.405 (3) AÊ ,

both close to the imino group, are appreciably longer than

other aromatic CÐC bonds in the same benzene ring, ranging

from 1.357 (3) to 1.386 (3) AÊ (see Table 1). This agrees with

the situation found in 2,4-dinitrophenylhydrazone derivatives

reported previously (Bolte & Dill, 1998; Ohba, 1996; Borwick

et al., 1997; Naidu et al., 1996; Shan et al., 2002). The imino H3

atom is intramolecularly hydrogen bonded to the adjacent

Received 24 September 2003

Accepted 8 October 2003

Online 15 October 2003



organic papers

o1724 Shan, Chen, Hu and Xu � C15H13ClN4O6 Acta Cryst. (2003). E59, o1723±o1725

nitro group, with an N3� � �O1 distance of 2.602 (3) AÊ and an

N3ÐH3� � �O1 angle of 127�. Weak CÐH� � �O hydrogen

bonding exists between neighboring molecules, as shown in

Fig. 2, with a C7� � �O3i [symmetry code (i): ÿx, y ÿ 1
2,

1
2 ÿ z]

distance of 3.297 (3) AÊ and a C7ÐH7� � �O3i angle of 161�. The

overlapped arrangement of benzene rings is illustrated in

Fig. 3. Atoms C8 and C13 are out of the C1ii benzene plane by

3.404 (3) and 3.402 (3) AÊ , respectively [symmetry code: (ii)

ÿx, 1 ÿ y, 1 ÿ z]. These ®ndings suggest the existence of a

�±� stacking interaction between neighboring molecules.

Experimental

2,4-Nitrophenylhydrazine (0.4 g, 2 mmol) was dissolved in ethanol

(10 ml). H2SO4 solution (98%, 0.5 ml) was then slowly added to the

ethanol solution with stirring. The resulting solution was heated at

about 333 K for several minutes until the solution cleared. An

ethanol solution containing 2-chloro-3,4-dimethoxybenzaldehyde

(0.4 g, 2 mmol) was dropped slowly into the above solution with

continuous stirring at 333 K. The mixture was kept at 333 K for

30 min. When the solution had cooled to room temperature, orange

microcrystals appeared. The microcrystals were separated from the

solution and washed with cold water three times. Recrystallization

was performed twice with toluene, resulting in well shaped single

crystals.

Crystal data

C15H13ClN4O6

Mr = 380.74
Monoclinic, P21=c
a = 7.8251 (11) AÊ

b = 16.1448 (13) AÊ

c = 13.2147 (11) AÊ

� = 101.508 (13)�

V = 1635.9 (3) AÊ 3

Z = 4

Dx = 1.546 Mg mÿ3

Mo K� radiation
Cell parameters from 9318

re¯ections
� = 2.0±24.0�

� = 0.28 mmÿ1

T = 293 (2) K
Prism, orange
0.42 � 0.20 � 0.16 mm

Data collection

Rigaku R-AXIS RAPID
diffractometer

! scans
Absorption correction: multi-scan

(ABSCOR; Higashi, 1995)
Tmin = 0.890, Tmax = 0.952

12 157 measured re¯ections

2873 independent re¯ections
2477 re¯ections with I > 2�(I)
Rint = 0.023
�max = 25.1�

h = ÿ8! 9
k = ÿ19! 19
l = ÿ15! 15

Re®nement

Re®nement on F 2

R[F 2 > 2�(F 2)] = 0.045
wR(F 2) = 0.115
S = 1.17
2873 re¯ections
236 parameters
H-atom parameters constrained

w = 1/[�2(Fo
2) + (0.0359P)2

+ 1.1385P]
where P = (Fo

2 + 2Fc
2)/3

(�/�)max < 0.001
��max = 0.21 e AÊ ÿ3

��min = ÿ0.20 e AÊ ÿ3

Extinction correction: SHELXL97
Extinction coef®cient: 0.0050 (9)

Figure 2
A molecular packing diagram. Dashed lines indicate the weak
intermolecular CÐH� � �O hydrogen bonds. [Symmetry code: (i) ÿx,
y ÿ 1

2,
1
2 ÿ z.]

Figure 3
A diagram showing �±� stacking between neighboring benzene rings.
[Symmetry code: (ii) ÿx, 1 ÿ y, 1 ÿ z.]

Figure 1
The molecular structure of (I), with 30% probability displacement
ellipsoids. The dashed line indicates hydrogen bonding.



Table 1
Selected geometric parameters (AÊ ).

ClÐC9 1.727 (2)
N3ÐC1 1.357 (3)
N3ÐN4 1.370 (3)
N4ÐC7 1.276 (3)
C1ÐC6 1.405 (3)

C1ÐC2 1.413 (3)
C2ÐC3 1.382 (4)
C3ÐC4 1.357 (3)
C4ÐC5 1.386 (3)
C5ÐC6 1.363 (4)

H atoms were placed in calculated positions, with CÐH = 0.93 or

0.96 AÊ and NÐH = 0.86 AÊ , and included in the ®nal cycles of

re®nement as riding, with Uiso(H) = 1.2Ueq or 1.5Ueq of the carrier

atoms.

Data collection: PROCESS-AUTO (Rigaku, 1998); cell re®ne-

ment: PROCESS-AUTO; data reduction: CrystalStructure (Rigaku/

MSC, 2002); program(s) used to solve structure: SIR92 (Altomare et

al., 1993); program(s) used to re®ne structure: SHELXL97 (Shel-

drick, 1997); molecular graphics: ORTEP-3 for Windows (Farrugia,

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

(Farrugia, 1999).

This project was supported by the Canel Cup Foundation of

Zhejiang University of Technology.
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