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Synthesis of indolones and quinolones by reductive cyclisation of 
o-nitroaryl acids using zinc dust and ammonium formate
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A novel protocol for the synthesis of indolone and quinolone derivatives from o-nitroaryl acids was developed
using Zn and HCO2NH4 under supercritical fluid carbon dioxide (scCO2) medium. The process involves the reduction
of the nitro group to an amino group followed by in situ cyclisation.
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HCO2NH4 under scCO2 protocol for the smooth reductive
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Table 1 Reduction of o-nitrophenyl acetic acid to 1,3-dihydro-
2-indolone under various conditionsa

Entry P/MPa T/h T/˚C Yieldb/%

1c 0 1 30 0
2c 0 1 50 Trace
3 8 0.5 50 24
4 8 1 50 56
5d 12 1 50 62
6 12 1 50 74
7e 12 1 50 15
ao-nitrophenyl acetic acid (10 mmol), zinc dust (20 mmol),
ammonium formate (20 mmol). bIsolated. cIn presence of
carbon dioxide. dWithout silica gel. eAddition of water as co-
solvent (2–3 ml).
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Table 2 Reductive cyclisation of o-nitroaryl acids using zinc/ammonium formate under scCO2.

Product R Yield/% Melting point/˚C  Ref.

Found Literature

2a H 74 125–127 126–127 16
2b 4-Cl 71 216–218 215–216 5
2c 5-Cl 75 196–198 195–197 5
2d 6-Br 80 214–215 213–214 5
2e 7-Cl 73 218–219 218–220 17
2f 5-F 76 143–144 142–143 5
2 g 6-NH2 65 195–196 194–195 18
4a H 79 162–164 163.5 19
4b 6,7-OMe 75 88–90 a -
4c 6-OH 74 235–238 236–240 20
4d 7-OH 78 234–237 233–237 21
aNot found in literature.

reaction.

Experimental

Materials

Hoover melting point apparatus and are uncorrected. The 1H and 13C

500 and 125 MHz in CDCl3
on a Jasco FTIR- 4100 spectrometer.

Typical procedure

o-nitro acids
(10 mmol) and ammonium formate (20 mmol, 1.26 g) adsorbed

2 pre-maintained at the

same condition of temperature and pressure during the progress of the

1H and 13C NMR, elemental

Spectral data of 6,7-dimethoxy-3,4-dihydroquinolin-2(1H)-one
(4b, Table 2): IR (KBr): 3198, 1665, 1460, 1345, 1308, 725 cm-1;

1H NMR (CDCl3): = 2.63 (t, 3-CH2–), 2.91 (t, 4-CH2–), 3.87 (s,
6-OCH3 3), 6.4 (s, ArH), 6.7 (s, ArH), 8.9 (s, NH) ppm;
13C NMR (CDCl3): = 24.72, 30.60, 55.89, 55.09, 100.13, 111.40,
114.56, 130.32, 144.51, 148.13, 171.52 ppm; Anal. Calcd for
C11H13NO3: C, 63.8; H, 6.3; N, 6.8; Found: C, 63.8; H, 6.3; N, 6.8.
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