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ABSTRACT

A single step process for the synthesis of quinoline-3-carboxylic acid was developed from 2’-amino acetophenons. With this method a Key
intermediate of ciprofloxacin is prepared.
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INTRODUCTION

Ciprofloxacin (1) (Figure 1) is a broad based antibiotic of the fluoroquinoline class. It is active against both gram-positive and gram-negative
bacteria. It functions by inhibiting DNA gyrase and a type-Il and type-1V topoisomerases necessary to separate bacterial DNA, there by
inhibiting cell division. Ciprofloxacin is on the World Health Organization List of Essential Medicines [1]. Bayer AG developed and patented a
seven-step synthesis [2] in the 1980°s with an overall yield of 49% and Later, a similar sequence of reactions [3] were performed, but slightly
increasing the overall yield to 57%.

Figure 1: Ciprofloxacin
MATERIALS AND METHODS

Most of the reagents used in this work were obtained from commercial suppliers and were of LR/AR grade. Solvents were purified before use by
standard procedures. Melting points were determined using open capillary tubes on POLMON melting points apparatus (Model-96) and are
uncorrected. *H (400 MHz) and *3C (100 MHz) NMR spectra were recorded by using a Bruker 400 Spectrometer with Tetramethylsilane (TMS)
as internal standard. IR spectra were recorded on a Perkin-Elmer Spectrum 100 FTIR Spectrophotometer as KBr pellets or with the neat
products. Mass spectra were recorded on an APl 2000 LCMS/MS Applied Bio Systems MDS Sciex spectrometer. Analytical TLC was
conducted on E-Merck 60F254 aluminium-packed plates of silica gel (0.2 mm). Developed plates were visualized by using UV light or in an
iodine chamber. High Performance Liquid Chromatograpy (HPLC) was performed by using a Shimadzu 2010 instrument.

Synthesis of 7-Chloro-1-cyclopropyl-6-fluoro-4-oxo-1,4-dihydro-quinoline-3-carboxylic acid methyl ester (5a)

To a solution of Sodium hydride (0.70 g, 4.0 mol) and THF (30 ml) Dimethyl carbonate (1.58 g, 4.0 mol ) was added at 20°C-25°C for 5-6 min,
temperature raised to 60°C-65°C and stirred for 20 min. After 20 min was added a solution of 1-(4-Chloro-2-cyclopropylamino-5-fluoro-
phenyl)-ethanone (1.0 g, 1.0 mol) in THF (200 ml) at 60°C-65°C for 10 min and stirred for 3 h at 60°C-65°C. After completion of reaction
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(monitored by TLC), reaction mixture was cooled to 0°C-5°C and DMF-DMS Complex (3.5 g, 4.0 mol) was added to the reaction mixture at
0°C-5°C for 5 min. The mixture was stirred at 0°C-5°C for 1 h. After completion of the reaction (monitored by TLC), temperature rose to 50°C-
55°C and stirred at 50°C-55°C for 4 h. After completion of the reaction (monitored by TLC), reaction mass was cooled to 25°C-30°C and
quenched into ice water (50 ml), extracted with dichloro methane (2 x 20 ml). The combined organic extracts were washed with water (20 ml),
and dried over sodium sulfate, filtered, and concentrated under reduced pressure to get 1 g of crude product. The crude product was
recrystallization in ethyl acetate to get 5a (0.70 g), Yield 58%. Product 5a was confirmed on the basis of spectral data. Description: off white
color solid; M.p.: 240.2-243.3°C; IR (KBr) (cm™): 3436, 2952, 1701, 1731, 1613, 1639, 1478, 1196, 803; *H-NMR (CDCls;, 400 MHz): &
(pPpm)=8.61 (s, 1H), 8.23 (d, J=8.9 Hz, 1H), 8.0 (d, J=5.8 Hz, 1H), 3.9 (s, 3H), 3.48-3.44 (m, 1H), 1.41-1.36 (q, 2H), 1.18-1.14 (g, 2H); °C-
NMR (CDCl3, 100 MHz): & (ppm)=172.72, 165.89, 156.98, 154.49, 149.0, 137.17, 128.74, 128.68, 126.94, 118.95, 114.0, 113.82, 110.50,
525.24, 34.79, 8.28. Mass for C14,H1;CIFNO; [M+1], found 297.7.

1-Cyclopropyl-4-oxo-1,4-dihydro-quinoline-3-carboxylic acid methyl ester (5b)

Yield 54%; Product 5b was confirmed on the basis of spectral data. Description: White color solid; M.p.: 236.7-238.1 =°C; IR (KBr) (cm™):
3100, 3013, 2945, 1729, 1624, 1607, 1481, 1351, 1243, 1215, 1093, 1045, 772; *H-NMR (CDCl,, 400 MHz): & (ppm)=8.53 (s, 1H), 8.23 (d,
J=8.05 Hz, 1H), 8.09 (d, J=8.45 Hz, 1H), 7.85-7.81 (t, J=7.2 Hz 1H), 7.53-7.49 (t, J=7.51, 1H), 3.75 (s, 3H), 3.68-3.65 (m, 1H), 1.28-1.23 (q,
2H), 1.11-1.07 (g, 2H);**C-NMR (CDCls, 100 MHz): 8 (ppm)=173.35, 165.49, 149.11, 140.92, 133.11, 128.17, 126.61, 125.53, 118.03, 110.01,
51.76, 35.17, 8.04. Mass for C14H,3NO; [M+1], found 243.5.

RESULT AND DISCUSSION

According to literature [2-16] there are many synthetic routes available for the synthesis of ciprofloxacin. In this paper we wish to report yet
another route for the synthesis of ciprofloxacin with different starting material 2. 1-(4-Chloro-2-cyclopropylamino-5-fluoro-phenyl)-ethanone
[11] 2 was reacted with dimethyl carbonate in presence of sodium hydride to give beta keto ester 3, which was further reacted with DMF-DMS
Complex to get 4, and finally heated the compound 4 to get key intermediate 5a, with an overall yields of 58%. From 5a in one step the drug can
be synthesized. The whole process is described in Scheme 1.
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Scheme 1: One pot synthesis of compound 5a
i) Dimethyl carbonate, NaH, THF, 60°C-65°C, 3 h; ii) DMF-DMS Complex, 0°C-5°C, 1 h; iii) 50°C-55°C, 3 h.

CONCLUSION
We developed a simple method for the preparation of Quinoline-3-carboxylic acids.
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