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The title compound, C17H12ClF3N2O2, contains two indepen-

dent molecules in the asymmetric unit. The dihedral angles

between the two benzene rings in each molecule are 53.9 (2)

and 23.1 (2)�. The crystal packing is stabilized by intermole-

cular hydrogen bonds, which link the molecules into two-

dimensional layers.

Comment

In recent years, it has been reported that enaminones are

important and versatile reagents, which have been extensively

used as building blocks in organic synthesis (Olivera et al.,

2000; Hernandez et al., 2003). The introduction of the tri-

¯uoromethyl group into molecules has become increasingly

signi®cant, because the incorporation of this functional group

has frequently generated much more activity than that of the

parent compounds (Welch, 1987; Lipshutz, 1986; Cao et al.,

2002). In this paper, we report the synthesis and crystal

structure of the title compound, (I).

The structure of (I) consists of two crystallographically

independent molecules A and B in the asymmetric unit of the

centrosymmetric space group P1 (Fig. 1). The bond lengths

and angles in A and B (Table 1) agree with each other and are

within normal ranges (Allen et al., 1987). All the bond lengths

except for those involving the halogen atoms show a character

intermediate between single and double bonds because of �-

conjugation effects in the molecules. Both the molecules are

non-planar, with dihedral angles of 53.9 (2) and 23.1 (2)�

between the two benzene planes in A and B, respectively. In

molecule A, the three F atoms show positional disorder, with

re®ned site occupancies of 0.53 (3) and 0.47 (3) for the major

and minor components, respectively.

There exists one intramolecular NÐH� � �O interaction in

each molecule (Table 2), forming a six-membered ring. In the

crystal structure, molecules are linked into chains by inter-

molecular N1ÐH1A� � �O3 and N3ÐH3A� � �O1 hydrogen

bonds. Two other intermolecular interactions (Table 2)

connect the chains into two-dimensional layers (Fig. 2).
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Experimental

The title compound was prepared by the reaction of 1-(4-chloro-

phenyl)-3-(dimethylamino)-2-propenone (0.625 g, 3 mmol) and 4-

(tri¯uoromethyl)benzoylhydrazine (0.61 g, 3 mmol) in glacial acetic

acid (15 ml), with stirring for 2 h at room temperature. The solution

was ®ltered and single crystals suitable for an X-ray diffraction study

were obtained from a mixture of EtOH/DMF (3:1 v/v).

Crystal data

C17H12ClF3N2O2

Mr = 368.74
Triclinic, P1
a = 7.6851 (14) AÊ

b = 8.8523 (16) AÊ

c = 25.104 (4) AÊ

� = 86.897 (3)�

� = 88.293 (3)�

 = 72.739 (3)�

V = 1628.4 (5) AÊ 3

Z = 4
Dx = 1.504 Mg mÿ3

Mo K� radiation
Cell parameters from 8493

re¯ections
� = 0.8±25.0�

� = 0.28 mmÿ1

T = 293 (2) K
Colomn, colorless
0.32 � 0.24 � 0.16 mm

Data collection

Siemens SMART 1000 CCD area-
detector diffractometer

! scans
Absorption correction: multi-scan

(SADABS; Sheldrick, 1996)
Tmin = 0.916, Tmax = 0.957

8493 measured re¯ections

5711 independent re¯ections
3546 re¯ections with I > 2�(I)
Rint = 0.021
�max = 25.0�

h = ÿ4! 9
k = ÿ10! 10
l = ÿ29! 29

Refinement

Re®nement on F 2

R[F 2 > 2�(F 2)] = 0.061
wR(F 2) = 0.189
S = 1.09
5711 re¯ections
494 parameters
H atoms treated by a mixture of

independent and constrained
re®nement

w = 1/[�2(Fo
2) + (0.0816P)2

+ 0.8468P]
where P = (Fo

2 + 2Fc
2)/3

(�/�)max < 0.001
��max = 0.28 e AÊ ÿ3

��min = ÿ0.30 e AÊ ÿ3

Table 1
Selected bond lengths (AÊ ).

Cl1ÐC15 1.733 (4)
Cl2ÐC32 1.742 (4)
C8ÐF1 1.280 (7)
C8ÐF3 1.300 (7)
C8ÐF30 1.300 (7)
C8ÐF20 1.315 (7)
C8ÐF10 1.319 (7)

C8ÐF2 1.319 (7)
C25ÐF4 1.307 (4)
C25ÐF6 1.318 (4)
C25ÐF5 1.327 (4)
N1ÐN2 1.385 (4)
N3ÐN4 1.374 (4)

Table 2
Hydrogen-bonding geometry (AÊ , �).

DÐH� � �A DÐH H� � �A D� � �A DÐH� � �A

N1ÐH1A� � �O3i 0.86 (3) 1.98 (3) 2.817 (4) 165 (2)
N2ÐH2A� � �O2 0.86 (3) 1.99 (3) 2.663 (5) 135 (3)
N3ÐH3A� � �O1ii 0.86 (2) 2.03 (2) 2.844 (4) 158 (2)
N4ÐH4A� � �O4 0.86 (2) 1.81 (2) 2.560 (4) 145 (3)
C2ÐH2� � �F3iii 0.93 2.42 3.218 (1) 142
C22ÐH22� � �O3i 0.93 2.53 3.398 (5) 156

Symmetry codes: (i) xÿ 1; y; z; (ii) x; 1� y; z; (iii) 1� x; y; z.

All the H atoms were positioned geometrically and treated as

riding. H atoms on N atoms were re®ned isotropically. All other H

atoms were re®ned with CÐH distances of 0.93 AÊ and with Uiso(H) =

1.2Ueq(C). Owing to the large fraction of weak data at higher angles,

2� maximum was 50�.
Data collection: SMART (Siemens, 1996); cell re®nement: SAINT

(Siemens, 1996); data reduction: SAINT; program(s) used to solve

structure: SHELXTL (Sheldrick, 1997); program(s) used to re®ne

structure: SHELXTL; molecular graphics: SHELXTL; software used

to prepare material for publication: SHELXTL, PARST (Nardelli,

1995) and PLATON (Spek, 2003).
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Figure 2
Packing diagram of (I). Dashed lines denote short-contact CÐH� � �O
interactions. Only the major component of the disordered CF3 group is
drawn.

Figure 1
View of the asymmetric unit of (I), showing 50% probability displace-
ment ellipsoids and the atom-numbering scheme. Both disorder
components are shown.
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