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1,2-Bis(2,4-dinitrophenoxy)ethane

The title compound, C;,H;(N4O,, crystallizes in the mono-
clinic space group C2/c with the molecule on an inversion
centre. The nitro groups are slightly twisted away from the
planes of the benzene rings. In the crystal structure, weak
intermolecular C—H. - -O interactions link the molecules into
layers which can be describedby an R3(10) ring and a C(6)
chain.

Comment

Nitro-substituted aromatic compounds are well known for
their uses as dyes, battery intermediates and explosives
(Sivasamy et al., 1988; Renuka et al., 2001). 1,3-Dinitrobenzene
has been found to function as an organic cathode material in
batteries. These derivatives promote specific irreversible
inhibition of human thioredoxin reductase (Arnér et al., 1995).
The X-ray crystal structure analysis of the title compound, (I),
was carried out as part of our studies on substitution of the
nitro group.
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Molecules of (I) lie across crystallographic inversion centres
and the asymmetric unit therefore contains one-half molecule.
The mid-point of the C7—C7' bond [symmetry code: (i) 1 — x,
1 —y, —z] lies on the centre of inversion (Fig. 1). The bond
lengths and angles (Table 1) in the structure are comparable
with those observed in related structures (Bailey et al., 1989;
Aravindan et al., 2003). The molecule adopts a trans config-
uration about the ethylene C7—C7' bond [05—C7—C7'—
O5' = 180°]. The orientation of the two nitro groups on the
benzene ring is consistent with the achievement of minimum
steric interactions. The nitro groups are slightly twisted away
from the benzene ring by 3.6 (1) and 8.6 (1)° for nitro groups
at C2 and C4, respectively. The average N—O distance
[1.212 (2) A] is comparable with the mean value of
1.217 (11) A reported by Allen et al. (1987). Due to the close
approach of atoms H6 and H7A (H6---H7A = 2.30 A), the
angle C6—C1—05 [123.6 (1)°] is larger than C2—C1—05
[118.7 (1)°].
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In the crystal structure, weak intermolecular C—H---O
interactions (Table 2) link the molecules into a two-dimen-
sional network that can be described by an R3(10) ring and
C(6) chain (Bernstein et al., 1995). The two-dimensional
networks are parallel to the (202) planes.

Experimental

The title compound was prepared by the reaction of ethylene glycol
(10 mmol), 2,4-dinitrochlorobenzene (20 mmol) and sodium hydride
(20 mmol) in boiling tetrahydrofuran over a period of 2 h. The
solvent was completely removed and the residue was carefully
digested with ice-cold water; the precipitated solid was dried over
anhydrous calcium chloride. Crystals were obtained from acetone by

slow evaporation of the solvent.

Crystal data

Ci4HoN4O4o

M, = 39426
Monoclinic, C2/c
a=68876 (1) A
b=13.9289 (1) A
¢ =16.5396 (5) A
B =95.146 (3)°

V = 158036 (5) A
Z=4

Data collection

Bruker SMART CCD area-detector
diffractometer

 scans

Absorption correction: none

4664 measured reflections

1792 independent reflections

Refinement

Refinement on F?

R[F? > 20(F%)] = 0.048

wR(F?) = 0.148

S=1.01

1792 reflections

127 parameters

H-atom parameters constrained

D, =1.657Mgm™

Mo Ko radiation

Cell parameters from 2638
reflections

6 =2.5-27.9°

©n =014 mm"™

T=293Q2)K

Block, yellow

0.26 x 0.20 x 0.12 mm

1

1542 reflections with I > 20([)
Rin = 0.015

Omax = 28.0°
h=—6—9
k=-15— 17
[=-21—21

w = 1/[0*(F,%) + (0.0894P)*
+0.878P]
where P = (F,” + 2F.2)/3
(A/0)max < 0.001
APmax = 038 A3
Apmin = =025 A

Table 1

Selected geometric parameters (A, °).

O1—NI1 1.205 (2) O4—N2 1.217 (2)
02-N1 1.209 (2) c7—C7 1.506 (3)
0O3—-N2 1217 (2)

C1—05—C7 1189 (1) C6—C1—C2 117.7 (1)
01-N1—-02 1224 (1) C3—C2—NI1 116.2 (1)
03-N2—04 123.6 (2) Cl—C2—N1 122.4 (1)
05—C1—C6 123.6 (1) 05—C7—C7' 104.4 (2)
C7—-05—C1—C6 —14(2) C1—05—C7—CT 179.55 (16)
Symmetry code: (i) 1 —x,1—y, —z.

Table 2

Hydrogen-bonding geometry (A, °).

D—H---A D—H H--A D---A D—H---A
C3—H3---02" 0.93 248 3.404 (2) 176
C6—H6- - -0O3™ 0.93 2.54 3.337(2) 144

Symmetry codes: (ii) 1 — x, —y, —z; (iii) %7 X, % +y, % —2z.

Figure 1

The molecular structure of the title compound, showing 30% probability
displacement ellipsoids and the atom-numbering scheme. C7A and
unlabelled atoms are related to labelled atoms by 1 —x, 1 — y, —z.

Figure 2
The molecular packing of the title compound, viewed approximately
down the a axis.

All H atoms were positioned geometrically and allowed to ride on
their parent C atoms, with aromatic C—H distances of 0.93 A and
methylene C—H distances of 0.97 A, and with Uy(H) =
12U q(parent C).

Data collection: SMART (Bruker, 2001); cell refinement: SAINT
(Bruker, 2001); data reduction: SAINT; program(s) used to solve
structure: SHELXS97 (Sheldrick, 1997); program(s) used to refine
structure: SHELXL97 (Sheldrick, 1997); molecular graphics:
ZORTEP (Zsolnai, 1997) and PLATON (Spek, 2003); software used
to prepare material for publication: SHELXL97 and PARST
(Nardelli, 1995).
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