organic papers

Acta Crystallographica Section E
Structure Reports
Online

ISSN 1600-5368

Zuo-Liang Jing, Ming Yu, Xin
Chen, Chun-Hua Diao, Qi-Liang
Deng and Zhi Fan*

College of Sciences, Tianjin University of
Science and Technology, Tianjin 300222,
People’s Republic of China

Correspondence e-mail: zhifan@public.tpt.tj.cn

Key indicators

Single-crystal X-ray study
T=293K

Mean o(C-C) = 0.004 A

R factor = 0.049

wR factor = 0.121
Data-to-parameter ratio = 13.4

For details of how these key indicators were
automatically derived from the article, see
http://journals.iucr.org/e.

© 2005 International Union of Crystallography
Printed in Great Britain — all rights reserved

(2)-3-[(2,4-Dinitrophenyl)hydrazono]-
4,4,4-trifluoro-1-(2-thienyl)butan-1-one

The title compound, C,;HoF5N,OsS, was prepared from 4,4,4-
trifluoro-1-(2-thienyl)butane-1,3-dione and 2,4-dinitrophenyl-
hydrazine. The crystal structure shows that strong intramolec-
ular hydrogen bonding determines the conformation of the
individual molecules, while intermolecular hydrogen bonding
and aromatic m-stacking interactions stabilize the structure in
the solid state.

Comment

Schiff bases have received considerable attention in the
literature because of their potential pharmacological activity
(Parashar et al, 1988) and photochromic properties
(Hadjoudis et al., 1987). We report here the synthesis and
molecular structure of the title compound, (I), which was
prepared by an addition reaction between 4,4,4-trifluoro-1-(2-
thienyl)butane-1,3-dione and 2,4-dinitrophenylhydrazine (see
scheme). A perspective view of (I) is shown in Fig. 1.
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The bond lengths of C3—N1 and N1—N2 are 1.276 (3) and
1.366 (3) A, respectively, which are consistent with normal
bond lengths (Jing et al., 2005). The thiophene ring (C5-C8/
S1) and the dinitrophenylhydrazone moiety (N2/N3/N4/C9-
C14) are both planar, with r.m.s. deviations of the fitted atoms
of 0.006 and 0.027 A, respectively. The dihedral angle between
the benzene and thienyl ring planes is 46.60 (8)°. Intramol-

Figure 1
A view of the molecule of the title compound, shown with 30%
probability displacement ellipsoids.
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ecular N—H---O hydrogen bonds (Table 1) stabilize the
conformation of the molecule. In addition, the molecules
associate via intermolecular hydrogen bonds (Table 1) along
the a and b axes and extend in a herring-bone pattern, as
shown in Fig. 2. Further stabilization is provided by m-stacking
interactions involving both the benzene and thienyl rings.

Experimental

4,4 4-Trifluoro-1-(2-thienyl)butane-1,3-dione (2.22 g, 10 mmol) was
added to 2,4-dinitrophenylhydrazine (1.98 g, 10 mmol) in anhydrous
ethanol. The mixture was stirred at 343 K for 6 h under nitrogen to
yield a yellow precipitate of (I). The product was isolated in 86%
yield and dried in vacuo. Bright-yellow single crystals of (I) suitable
for X-ray analysis were obtained by slow evaporation of an ethanol

solution.

Crystal data

C4sHoF3N, 058
M, = 402.31
Monoclinic, P2, /c
a=48629 (14) A
b =18290 (5) A
¢ =18.403 (6) A
B =94.642 (6)° .
V =1631.5 (8) A®
Z=4

Data collection

Bruker SMART CCD area-detector
diffractometer

¢ and o scans

Absorption correction: multi-scan
(SADABS; Bruker, 1999)
Tnin = 0.734, Tpax = 0.950

9336 measured reflections

Refinement

Refinement on F?
R[F? > 20(F%)] = 0.049
wR(F?) = 0.121
§=1.01

3324 reflections

248 parameters

D, =1.638 Mgm™

Mo Ko radiation

Cell parameters from 932
reflections

0 =25-23.1°

=027 mm™"

T=293(2)K

Block, yellow

0.24 x 0.22 x 0.18 mm

3324 independent reflections
1853 reflections with I > 20(I)
Ry = 0.043

Omax = 26.4°
h=—6—4
k=-21—22
[=-22—-17

H atoms treated by a mixture of
independent and constrained
refinement

w = 1/[c*(F,?) + (0.0567P)*]
where P = (F,” + 2F.%)/3

(A/0)max = 0.001

APmax = 020e A7

Apmin = —025e A

Table 1

Hydrogen-bonding geometry (A, °).

D—H.--A D—H H---A D---A D—H---A
N2—H2---02 0.862 (10) 1.97 (2) 2,619 (3) 131 (2)
N2—H2---01 0.862 (10) 2.205 (19) 2.883 (3) 135 (2)
C2—H2B-- 404‘__ 0.97 2.49 3.392 (4) 154
C13—H13---05" 0.93 2.58 3.345 (4) 140

Symmetry codes: (1) 3 —x,14+y, i —z (i) 4 —x,1—y,1—z

Figure 2
Intermolecular hydrogen-bonding interactions (dashed lines) in (I).

H atoms were located in a difference Fourier map and refined
using a riding model [C—H = 0.93-0.97 A; Uiso(H) = 1.2U.4(C)],
except for atom H2 (attached to N2), which was refined freely.

Data collection: SMART (Bruker, 1999); cell refinement: SAINT
(Bruker, 1999; data reduction: SAINT; program(s) used to solve
structure: SHELXS97 (Sheldrick, 1997a); program(s) used to refine
structure: SHELXL97 (Sheldrick, 1997a); molecular graphics:
WinGX (Farrugia, 1999) and SHELXTL (Sheldrick, 1997b); software
used to prepare material for publication: SHELXTL.
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