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Abstract

Background and purpose: In recent years, the incidence of cancers has increased in the world.
Therefore, many researches have focused on new strategies for treatment of cancers. Previous studies
showed that quinolone antibacterials can inhibit human topoisomerases at high concentrations and can be
considered as potential cytotoxic agents. On the other hand, 5,7-dibromoisatin is a cytotoxic agent and
inhibits tubulin polymerization. Accordingly, a series of ciprofloxacin-isatin conjugates were prepared as
potential cytotoxic agents.

Materials and methods: Isatin was dibrominated by bromine in refluxing ethanol. The 5,7-
dibromoisatin was reacted with ciprofloxacin in the presence of paraformaldehyde to produce N-Mannich
base of ciprofloxacin. Furthermore, 5,7-dibromoisatin was reacted with 1-bromo-2-chloroethane to give
N-(2-chloroethyl)-5,7-dibromoisatin. The latter compound was reacted with ciprofloxacin to afford
related conjugate analog containing two carbons linker. All compounds were purified by extraction and
crystallization. The structures of compounds were assigned by IR and NMR spectroscopy.

Results: Conveniently, several new conjugates of ciprofloxacin and isatin containing methylene
or ethylene linker were prepared. The isolated yields for final compounds were 23 to 34%. In the preparation
of final compounds with methylene linker (compounds 4a and 4b), ethanol was found to be the best solvent
while N,N-dimethylformamide (DMF) was an appropriate solvent for preparation of compound 4c, bearing an
ethylene linker. The final products were re-crystallized from DMF or DMF-water.

Conclusion: The conjugate analogs of ciprofloxacin and isatin derivatives can be obtained using
an appropriate and convenient method. The designed compounds have both pharmacophoric motifs of

quinolones and isatin and potentially can be considered as new cytotoxic agents.
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Yield: 53%; mp: 252-254 °C; IR (KBr, cm): 3244, 1771, 1742, 1459, 1449, 1303, 1163, 874, 688. 5,7-Dibromoindoline-2,3-dione 2
Yield: 32%; mp: 127-129 °C; IR (KBr, cm™): 3071, 1732, 1754, 1604, 1450, 1294, 1137, 890, 763; *H NMR (400 MHz, 5,7-Dibromo-1-(2-chloroethyl)indoline- 3
DMSO-de) &: 3.79 (t, 2H, J =7.2 Hz, CH-N), 4.34 (t, 2H, J =7.2 Hz, CH,-Cll), 7.80 (s, 1H, H-4), 8.13 (s, 1H, H-6). 2,3-dione
Yield: 34%; mp: 175-177 °C; IR (KBr, cm): 3462, 1742, 1628, 1613, 1493, 1311, 1259, 1159, 1011, 749; *H NMR (400 1-Cyclopropyl-7-[4-(2,3-dioxo-2,3- da

MHz, DMSO-ds) 5: 1.12-1.38 (m, 4H, cyclopropyl), 2.80-2.90 (br s, 4H, piperazine), 3.75-3.85 (m, 1H, cyclopropyl), 453 (s,  dihydro-indol-1-ylmethyl)-piperazin-1-yl]-
2H, CH2N), 7.16 (t, 1H, J = 7.6 Hz, H-5, isatin), 7.35 (d, 1H, J = 7.6, H-8), 7.50-7.61 (m, 2H, H-4, H-7, isatin), 7.68 (t, 1H, = 6-fluoro-4-oxo-1,4-dihydro-quinoline-3-

7.2 Hz, H-6, isatin), 7.88 (d, 1H, J = 13.2 Hz, H-5), 8.65 (s, 1H, H-2).

carboxylic acid

Yield: 25 %; mp: 248-250 °C; IR (KBr, cm?): 3445, 1771, 1743, 1615, 1450, 1303, 1163, 874, 689; *H NMR (400 MHz, 1-Cyclopropyl-7-[4-(5,7-dibromo-2,3- b
DMSO-ds) 8: 1.15-1.22 (m, 2H, cyclopropyl), 1.29-1.38 (m, 2H, cyclopropyl), 2.67-2.80 (m, 4H, piperazine), 2.89 (s, 2H, CHz),  dioxo-2,3-dihydro-indol-1-ylmethyl)-
3.30-3.40 (m, 4H, piperazine), 3.80-3.90 (m, 1H, cyclopropyl), 7.59 (d, 1H, J = 7.6 Hz, H-8), 7.68 (d, 1H, J = 2.0 Hz, H-4"), piperazin-1-yl]-6-fluoro-4-oxo-1,4-

7.91(d, 1H, J =13.2 Hz, H-5), 8.05 (d, 1H, J= 2.0 Hz, H-6), 8.67 (s, 1H, H-2).

dihydro-quinoline-3-carboxylic acid

Yield: 23 %; mp: 170-172°C; IR (KBr, cm): 3471, 1742, 1604, 1448, 1127, 706, 615; *H NMR (400 MHz, DMSO-ds) 5: 1-Cyclopropyl-7-{4-[2-(5,7-dibromo-2,3- 4c
1.17-1.23 (m, 2H cyclopropyl), 1.28-1.37 (m, 2H cyclopropyl), 3.48-3.57 (m, 4H, piperazine), 3.66 (t, 2H, J = 6.0 Hz, CHy), dioxo-2,3-dihydro-indol-1-yl)-ethyl]-
3.75(t, 2H, J = 6.0 Hz, CH), 3.79-3.88 (m, 1H, cyclopropyl), 7.60 (d, 1H, J = 7.6 Hz, H-8), 7.70 (d, 1H, J = 2.4 Hz, H-4"), 7.85  piperazin-1-yI}-6-fluoro-4-oxo-1,4-

(d, 1H, J = 2.4 Hz, H-6), 7.96 (d, 1H, J=13.2 Hz, H-5), 8.69 (s, 1H, H-2).

dihydro-quinoline-3-carboxylic acid
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