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In the crystal structure of the title compound, C10H7Cl3O, the

carbonyl group is in an s-cis conformation and the con®gura-

tion of the C C double bond is E. With the exception of two

Cl atoms, all the atoms lie on a crystallographic mirror plane.

Intramolecular CÐH� � �O and CÐH� � �Cl hydrogen bonds are

present.

Comment

�,�-Unsaturated ketones can be prepared by several methods

and are versatile intermediates in organic syntheses (Nicolaou

et al., 2000). These compounds are often used in Michael

additions (Ozeki et al., 2004) and 1,4-addition reactions

(Kisanga et al., 2002). Some of them display biological activ-

ities (Tanaka et al., 2003) and some interesting crystal struc-

tures of complexes containing �,�-unsaturated ketones have

been reported (Ortega-Jimenez et al., 2000). The title

compound, (I), is an intermediate in the preparation of a

quinoline derivative.

In the molecule of (I) (Fig. 1), the carbonyl group is in an s-

cis conformation and the con®guration of the C C double

bond is E. All the atoms lie on a crystallographic mirror plane

at y = 1
4, with the exception of Cl1 and Cl1i [symmetry code: (i)

x, 1
2 ÿ y, z]. The C10ÐCl1 bond is longer and C10ÐCl2

shorter (Table 1) than the average value for Csp3ÐCl in tri-

chloromethyl compounds (Allen et al., 1987).

As in other �,�-unsaturated ketones (Parthasarathi et al.,

2002), electron conjugation is observed between the central

ÐCH CHÐC( O)Ð group and the phenyl ring.

Intramolecular CÐH� � �O and CÐH� � �Cl hydrogen bonds are

present (Table 2).

Experimental

The title compound was synthesized from triphenylbenzoxymethyl-

enephosphorane (1.52 g, 4 mmol) and trichloroacetaldehyde (0.59 g,

4 mmol), re¯uxed for 2 h in dichloromethane (50 ml). After removal

of solvent, the residue was puri®ed by column chromatography on

silica gel with 20:1 petroleum ether (60±90) and ethyl acetate. Single

crystals suitable for X-ray diffraction (m.p. 394±397 K) were obtained

by slow evaporation of an ethyl acetate/petroleum ether (1:2) solu-

tion. Spectroscopic analysis, IR (KBr, � cmÿ1): 2919, 1675, 1275, 955;
1H NMR (CDCl3, p.p.m.): 7.98 (d, 2H), 7.64 (m, 1H), 7.52 (m, 2H),

7.42 (d, J = 14.6 Hz, 1H), 7.28(d, J = 14.6 Hz, 1H).
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Crystal data

C10H7Cl3O
Mr = 249.51
Orthorhombic, Pnma
a = 10.4802 (7) AÊ

b = 7.1166 (10) AÊ

c = 14.69240 (14) AÊ

V = 1095.81 (17) AÊ 3

Z = 4
Dx = 1.512 Mg mÿ3

Mo K� radiation
Cell parameters from 1773

re¯ections
� = 2.4±25.0�

� = 0.80 mmÿ1

T = 298 (2) K
Block, colorless
0.29 � 0.25 � 0.20 mm

Data collection

Bruker SMART APEX area-
detector diffractometer

' and ! scans
Absorption correction: multi-scan

(SADABS; Bruker, 2002)
Tmin = 0.802, Tmax = 0.857

5398 measured re¯ections

1082 independent re¯ections
932 re¯ections with I > 2�(I)
Rint = 0.024
�max = 25.3�

h = ÿ12! 12
k = ÿ6! 8
l = ÿ17! 17

Re®nement

Re®nement on F 2

R[F 2 > 2�(F 2)] = 0.079
wR(F 2) = 0.228
S = 1.08
1082 re¯ections
82 parameters
H-atom parameters constrained

w = 1/[�2(Fo
2) + (0.1112P)2

+ 2.0938P]
where P = (Fo

2 + 2Fc
2)/3

(�/�)max < 0.001
��max = 1.10 e AÊ ÿ3

��min = ÿ0.58 e AÊ ÿ3

Table 1
Selected geometric parameters (AÊ , �).

Cl1ÐC10 1.791 (4)
Cl2ÐC10 1.730 (6)
O1ÐC7 1.216 (7)
C6ÐC7 1.473 (8)

C7ÐC8 1.482 (8)
C8ÐC9 1.294 (9)
C9ÐC10 1.479 (8)

C1ÐC6ÐC7 118.8 (5)
C5ÐC6ÐC7 123.0 (5)
O1ÐC7ÐC6 121.1 (5)
O1ÐC7ÐC8 119.5 (5)

C6ÐC7ÐC8 119.4 (5)
C9ÐC8ÐC7 122.0 (6)
C8ÐC9ÐC10 128.3 (6)
Cl2ÐC10ÐCl1 110.3 (2)

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

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

C9ÐH9� � �O1 0.93 2.42 2.767 (7) 102
C8ÐH8� � �Cl2 0.93 2.62 3.017 (6) 107

All H atoms were initially located in a difference Fourier map and

were then positioned geometrically and constrained to ride on their

parent atoms, with CÐH = 0.93 AÊ and Uiso(H) = 1.2Ueq(C). The

highest residual electron-density peak is 0.954 AÊ from atom Cl1.

Data collection: SMART (Bruker, 2002); cell re®nement: SAINT

(Bruker, 2002); data reduction: SAINT; program(s) used to solve

structure: SHELXS97 (Sheldrick, 1997); program(s) used to re®ne

structure: SHELXL97 (Sheldrick, 1997); molecular graphics: XP in

SHELXTL (Bruker, 2002); software used to prepare material for

publication: SHELXTL.

This work was supported by the National Natural Science

Foundation of China (No. 20272075) and the Natural Science

Foundation of Zhejiang Province (No. M203001).

References

Allen, F. H., Kennard, O., Watson, D. G., Brammer, L., Orpen, A. G. & Taylor,
R. (1987). J. Chem. Soc. Perkin Trans. 2, pp. S1±19.

Bruker (2002). SMART, SAINT, SADABS and SHELXTL. Bruker AXS Inc.,
Madison, Wisconsin, USA.

Kisanga, P. B., Ilankumaran, P., Fetterly, B. M. & Verkade, J. G. (2002). J. Org.
Chem. 67, 3555±3560.

Ortega-Jimenez, F., Ortega-Alfaro, M. C., Lopez-Cortes, J. G., Gutierrez-
Perez, R., Toscano, R. A., Velasco-Ibarra, L., Pena-Cabrera, E. & Alvarez-
Toledano, C. (2000). Organometallics, 19, 4127±4133.

Ozeki, M., Nishide, K., Teraoka, F. & Node, M. (2004). Tetrahedron
Asymmetry, 15, 895±907.

Parthasarathi, V., Praveen, V. N., Thamotharan, S., Vijayalakshmi, L. &
Bhaskar, A. (2002). Acta Cryst. E58, o86±o87.

Nicolaou, K. C., Zhang, Y.-L. & Baran, P. S. (2000). J. Am. Chem. Soc. 122,
7596±7597.

Sheldrick, G. M. (1997). SHELXS97 and SHELXL97. University of
GoÈ ttingen, Germany.

Tanaka, T., Kawase, M. & Tani, S. (2003). Life Sci. 73, 2985±2990.

organic papers

o1466 Xing-Guo Zhang et al. � C10H7Cl3O Acta Cryst. (2004). E60, o1465±o1466

Figure 1
The structure of (I), showing the atomic numbering scheme and
displacement ellipsoids at the 50% probability level [Symmetry code:
(i) x, 1

2 ÿ y, z]. The dashed lines indicate hydrogen bonds.
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