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Abstract

Several 6-aminoquinoline derivatives, which could be used in drug design, have been synthesized. The reaction conditions were

comparatively studied, and the p-chloroaniline was used as optimum oxidant in Skraup–Doebner–Von Miller reaction. The nitro

group was reduced effectively by SnCl2 with no halo-removed occurred.
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Aminoquinoline derivatives are useful moieties in drug discovery, such as choloroquine [1] and primaquine [2]

against malaria. Although many aminoquinoline compounds have been synthesized in recent years, the systematical

description of the 6-aminoquinolines is still not so comprehensive.

In general, aminoquinoline could be prepared from the corresponding nitroquinoline by reduction reaction, because

of the easier availability of the nitroquinoline [3]. And the 6-nitroquinoline derivatives could be synthesized from two

routes (Scheme 1): modification directly on 6-nitroquinoline for pyridine-substituted quinolines (route 1) and Skraup

ring-closing reaction for benzene-substituted structures (route 2).

In the present paper, several 6-aminoquinoline derivatives, as listed in Table 1, had been obtained. The conditions of

Skraup reaction and the reduction reaction have been examined in detail. And the target compounds could be obtained

effectively from the modified method.

6-Nitroquinoline was stable with halogenation reagents because the benzene was passivated by the strong

electrowithdrawing group NO2. The pyridine ring could be activated by N-oxide group, and then could be chlorinated

by POCl3 (route 1). The 2- and 4-substituted quinolines (entries a and b, Table 1) were obtained respectively, which

was after the process of column chromatography. But the 3-substituted compound could not be obtained because of the

much lower yield than expected [4]. The N-oxide could be removed when the NO2 was reduced to NH2.

Skraup reaction (route 2) was useful for the synthesis of quinoline, especially for the benzene-substituted

compounds. And the oxidants played key role in the reaction. In general, nitrobenzene was used in the reaction as
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oxidant [5–7], but the yield was low (Table 2) and it was difficult to be removed out. So, several oxidants were

examined when using 8-chloro-6-nitroquinoline as model reaction. Because quinolines were not stable for strong

oxidants, the weak oxidants should be chosen carefully. It was proved that the inorganic oxidants exhibited higher

activity than nitrobenzene, although the yields were still low. The highest yields were obtained using the 1,4-

benzoquinone and p-chloroaniline as oxidants, probably because that they could dissolve well in the organic solvent.

And the p-chloroaniline was chosen as the best oxidant in this reaction.

It was unusual for the 5-methoxy-6-nitroquinoline (entry i, Table 1) that could not be prepared by the 2 routes

discussed above. It could be synthesized from 6-nitroquinoline directly by electrophilic substitution, because the NO2

could activate the adjacent 5-position [8].

Pd/C and H2 were wildly used for the reductive conversion of NO2 to NH2, and the 6-aminoquinolines (entries g–i,

Table 1) were prepared with high yields. But the halo-substituted compounds were not obtained because the halogens

were removed under this condition. And several reductive conditions were screened carefully (Table 3). It indicated

that the catalyst always induced the remove of halogen. Both Fe and Zn could form the corresponding compounds, but

it was difficult to remove the residues. So, the SnCl2�2H2O/HCl was the best reagent for the reductive reaction, and

halo-substituted 6-aminoquinolines (entry a–f, Table 1) were effectively obtained.
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Scheme 1. The synthesis of 6-animoquinolines.

Table 1

The synthesis of 6-nitroquinolines and 6-aminoquinolines.

Entry R 6-Nitroquinolines 6-Aminoquinolines

Entry Route Yielda (%) Entry Reductant Yielda (%)

a 2-Cl 1a 1 24 2a [10] SnCl2/HCl 89

b 4-Cl 1b 1 52 2b SnCl2/HCl 92

c 5-Cl 1d [9] 2 48 2d SnCl2/HCl 85

d 7-Cl 1e [9] 2 22 2e SnCl2/HCl 87

e 8-Cl 1f 2 44 2f SnCl2/HCl 90

f 8-Br 1g 2 51 2g SnCl2/HCl 91

g 8-Me 1h 2 61 2h H2/Pd-C 78

h 8-OMe 1i 2 66 2i H2/Pd-C 94

i 5-OMe 1c –b 32 2c H2/Pd-C 81

a Isolate yields.
b Directly substituted reaction between MeOK and 6-nitroquinoline.

Table 2

Effects of oxidants on the 8-chloro-6-nitroquinoline yield.

Oxidant 8-Chloro-6-nitroquinoline yield (%)a Oxidant 8-Chloro-6-nitroquinoline yield (%)a

Nitrobenzene 24 CuCl2 33

FeCl3 38 1,4-Benzoquinone 46

p-Chloroaniline 55

a Isolated yield.



In conclusion, several 6-aminoquinolines had been synthesized effectively. The oxidants in Skraup reaction were

examined carefully, and the soluble p-chloroaniline was used as the optimal reagent. The problem of halogen removal

by Pd catalyst could be overcame by using SnCl2�2H2O/HCl as reductant.
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Table 3

Reduction of 1f and 1i via different methods.

Reductant

[TD$INLINE]

N

O2N

Cl

[TD$INLINE]

N

O2N

OCH3

Product Yield (%) Product Yield (%)

NH2NH2�H2O/C 2f + 6-AQa – 2i 96

NH2NH2�H2O/Pd–C 6-AQ 96 2i 95

H2/Pd–C 6-AQ 92 2i 94

Fe/HCl 2f 42 2i 53

Zn/HAc 2f 56 2i 58

SnCl2�2H2O/HCl 2f 90 2i 92

a 6-AQ: 6-aminoquinoline.


	Synthesis of mono-substituted derivatives of 6-aminoquinoline
	Acknowledgments
	References


