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The title compound, C13H9ClFNO3, was synthesized from

ethyl 2,4-dichloro-5-¯uorobenzoylacetate.

Comment

Cipro¯oxacin [1-cyclopropyl-6-¯uoro-1,4-dihydro-4-oxo-7-(1-

piperazinyl)-3-quinolinecarboxylic acid] is one of the ¯uori-

nated quinolone antibacterial agents (Koga et al., 1980), which

are among the most attractive drugs in the ®eld of anti-

infective chemotherapy. These ¯uorinated quinolone

compounds are characterized by having an F atom at the

6-position and a substituted amino group at the 7-position.

The title compound, (I), is an intermediate in the synthesis of

cipro¯oxacin, and the molecular structure is illustrated in

Fig. 1.

Experimental

The title compound was prepared according to the literature method

of Grohe et al. (1983) from ethyl 2,4-dichloro-5-¯uorobenzoylacetate.

Condensation of ethyl 2,4-dichloro-5-¯uorobenzoylacetate with

triethyl orthoformate by re¯uxing in acetic anhydride produced ethyl

2-(2,4-dichloro-5-¯uorobenzoyl)-3-ethoxyacrylate. This intermediate
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Figure 1
The molecular structure of (I), drawn with 30% probability displacement
ellipsoids.
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was reacted without further puri®cation with cyclopropanamine in

dichloromethane to afford ethyl 2-(2,4-dichloro-5-¯uorobenzoyl)-3-

cyclopropanaminoacrylate. This was cyclized by heating with

sodium hydride to give 7-chloro-1-cyclopropyl-6-¯uoro-1,4-dihydro-

3-ethoxycarbonyl-4-oxoquinoline. The ester (50 mmol) was hydro-

lyzed by heating with aqueous KOH (150 mmol) in tetrahydrofuran

at 353 K to give 7-chloro-1-cyclopropyl-6-¯uoro-1,4-dihydro-4-oxo-

quinoline-3-carboxylic acid. This crude product, (I), was puri®ed by

recrystallization from N,N-dimethylformamide. Compound (I)

(50 mg) was dissolved in dichloromethane (20 ml) and the solution

was kept at room temperature for 10 d, whereby slow evaporation

gave colourless single crystals of (I), suitable for X-ray analysis.

Crystal data

C13H9ClFNO3

Mr = 281.66
Monoclinic, P21=n
a = 9.194 (4) AÊ

b = 7.515 (4) AÊ

c = 16.635 (8) AÊ

� = 93.784 (7)�

V = 1146.9 (9) AÊ 3

Z = 4

Dx = 1.631 Mg mÿ3

Mo K� radiation
Cell parameters from 821

re¯ections
� = 2.6±25.9�

� = 0.35 mmÿ1

T = 293 (2) K
Block, colourless
0.20 � 0.20 � 0.18 mm

Data collection

Bruker SMART CCD area-detector
diffractometer

' and ! scans
Absorption correction: multi-scan

(SADABS; Bruker, 1997)
Tmin = 0.791, Tmax = 0.939

6311 measured re¯ections

2345 independent re¯ections
1753 re¯ections with I > 2�(I)
Rint = 0.027
�max = 26.4�

h = ÿ11! 11
k = ÿ9! 7
l = ÿ20! 20

Re®nement

Re®nement on F 2

R[F 2 > 2�(F 2)] = 0.040
wR(F 2) = 0.094
S = 1.04
2345 re¯ections
173 parameters
H-atom parameters constrained

w = 1/[�2(Fo
2) + (0.0523P)2

+ 0.214P]
where P = (Fo

2 + 2Fc
2)/3

(�/�)max < 0.001
��max = 0.19 e AÊ ÿ3

��min = ÿ0.27 e AÊ ÿ3

Table 1
Hydrogen-bonding geometry (AÊ , �).

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

O2ÐH2� � �O1 0.82 1.80 2.559 (2) 154
O2ÐH2� � �Cl1i 0.82 2.87 3.348 (2) 119

Symmetry code: (i) 1
2� x; 1

2ÿ y; 1
2� z.

H atoms were positioned geometrically, with CÐH = 0.93±0.98 AÊ ,

and were re®ned in a riding model, with Uiso(H) = 1.2Ueq(carrier).

Data collection: SMART (Bruker, 1997); cell re®nement: SMART;

data reduction: SAINT (Bruker, 1997); program(s) used to solve

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

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

SHELXTL (Bruker, 1997); software used to prepare material for

publication: SHELXTL.
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Figure 2
The crystal structure of (I), viewed along the a axis. Dashed lines indicate
hydrogen bonds.
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