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A series of 2,4,6-triarylpyridines have been prepared by the
one-pot reaction of aldehydes with aromatic ketones in the pres-
ence of ammonium acetate under microwave irradiation without
catalyst. This method has the advantage of easier workup, short-
er reaction time, higher yield, and environment-friendly.

Kröhnke type pyridines1 and substituted phenylpyridines2,3

are useful intermediates in the synthesis of drugs, agrochemicals,
herbicides, insecticides, desiccants, surfactant agents, and antiin-
flammartory agents.4,5 They are widely used as ligands in coor-
dination complex preparation. Triarylpyridines are prominent
building blockers in supramolecular chemistry with their �-
stacking ability, directional H-bonding and coordination. Hence,
their synthesis has received much attention.

Traditionally, triarylpyridines are synthesized using the
Kröhnke approach1 by the reaction of pyridium salts with an un-
saturated ketone, which started from the preparation of pyridium
salts and involved the release of pyridium halide in the last step.
And many articles adopting the method to synthesize 2,4,6-tri-
arylpyridines have been described.6–12 However, these methods
coupled with the fact that the pyridinium halide and �,�-unsat-
urated ketone often have to be synthesized first. So it was an ex-
pensive, time consumming protocol and did harm to the enviro-
ment. Since then, some new methods for the synthesis of 2,4,6-
triarylpyridines have also been reported. One employed the reac-
tion of �-enaminophosphonates with chalcones in tetrahydrofur-
an catalized by butyllithium.13 Gareth reported the synthesis of
triarylpyridines in the presence of sodium hydroxide using a
multistep solid-phase reaction.14

Green chemistry is an environmental, health, and safe strat-
egy that emphasizes pollution prevention and application of
chemical process to reduce or eliminate the use and generation
of hazardous substance.

We investigated that microwave irradiation could assist this
reaction, and streamlined the usual multistep procedure to a sin-
gle step, cut it use of poisonous catalyst and eliminated the gen-
eration of poisonous pyridium halide. In our previous paper, we
have reported the synthesis of heterocyclic compounds under
microwave irradiation.15 In this paper, we would like to report
the one-pot synthesis of 2,4,6-triarylpyridines using raw materi-
als under microwave irradiation without catalyst.

Under microwave irradiation, the reaction of an aldehyde
with an aromatic ketone in the presence of ammonium acetate
completed within 6min and yielded 1a–1x in 80–96% yields
(Scheme 1).16 While in traditional heating mode (110 �C), the re-
action time is 2 h and the yields are 70–78%, which indicates this
reaction can be promoted by microwave irradiation.

The results (Table 1) show that a wide range of aromatic al-

dehydes and aromatic or heteroaromatic ketones can take part in
this reaction. This method is simple and easy work up.

All these products were characterized by IR and 1HNMR
analysis, and their melting points were identical to those of the
known compounds reported in the literature. Meanwhile, the
structure of the compound 1s was established on the basis of
spectroscopic data and conformed by X-ray diffraction study

Table 1. The synthesis of triarylpyridine 1

Entry Ar R Yield/% Mp (�C).Lit.

1a 4-ClC6H4 3-O2NC6H4 92 285.6–286.6
1b 4-ClC6H4 4-CH3C6H4 90 200.6–202
1c 4-ClC6H4 2-ClC6H4 91 155.8–156
1d 4-ClC6H4 4-FC6H4 92 209.4–210.1
1e 4-ClC6H4 4-CH3OC6H4 91 113.8–115.0
1f 4-ClC6H4 2,4-Cl2C6H3 95 176.4–177.0
1g 4-O2NC6H4 4-CH3OC6H4 90 143.1–144.7
1h 3-O2NC6H4 3-O2NC6H4 91 >300
1i 4-CH3OC6H4 2,4-Cl2C6H3 89 161.0–161.8

1j 4-CH3OC6H4 4-CH3C6H4 92
156.8–157.9
(156–157.5)18

1k 4-CH3OC6H4 4-CH3OC6H4 92 136–137 (135)19

1l 2-ClC6H4 2-ClC6H4 89 146.5–147.3
1m 2-ClC6H4 2,4-Cl2C6H3 89 201.2–201.6
1n 4-BrC6H4 2,4-Cl2C6H3 92 177.9–178.2
1o 4-BrC6H4 4-CH3OC6H4 92 163.9–165
1p C6H5 2,4-Cl2C6H3 88 160.1–161
1q 2,4-Cl2C6H3 2,4-Cl2C6H3 91 203.9–204.8
1r 3,4-Cl2C6H3 2,4-Cl2C6H3 90 152.9–154.8
1s 3-indole 4-CH3OC6H4 89 232.0–233.0
1t 2,4-Cl2C6H3 2-pyridyl 84 158.4–159.3

1u 4-CH3OC6H4 2-pyridyl 81
167–168

(171–172)20

1v 4-BrC6H4 2-pyridyl 89
154–156

(158–160)20

1w 4-CH3C6H4 2-pyridyl 80
166–167

(166–167)20

1x C6H5 2-pyridyl 80
210.8–211.6
(206–207)20
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(Figure 1).17

However, when using aldehyde and two different ketones as
the starting material, we obtained mixture including two differ-
ent chalcone, which are primary products, and a little amount of
unsymmetrical triarylpyridine.

This method is applied to aromatic and heteroaromatic
ketones. Furthermore, this versatile method is also suitable for
the synthesis of 1-indenone and �-tetralone. 11-aryl-10H,12H-
diindeno[1,2-b:20,10-e]pyridine 2 and 7-aryl-5,6,8,9-tetrahydro-
dibenzo[c,h]acridine 3 were obtained with good yields (Scheme
2). The results are listed in Table 2.

Here, we disclose a facile method to synthesize a wide range
of symmetrical triarylpyridines. This methodology is superior to
the reported methods from the view of green chemistry. The sig-
nificance of our approach relates to the elimination of toxic start-
ing materials, as well as its simplicity and avoiding the release of

any hazardous products. In summary, this procedure is simple,
environment-friendly.
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Figure 1. X-ray structures of 1s.
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Table 2. The synthesis of 2, 3

Entry Ar Yield/% Mp (�C).Lit.

2a C6H5 93 >300 (298)1

2b 4-OH-3-CH3OC6H3 92 >300
2c 4-ClC6H4 95 >300
2d 3,4-OCH2OC6H3 93 >300
2e 4-BrC6H4 96 >300
2f 4-CH3OC6H4 93 251.8–252.2
2g 3,4-Cl2C6H3 94 >300
2h 3-indole 90 >300
3a 4-OH-3-CH3OC6H3 91 292.0–292.8
3b 3,4-Cl2C6H3 90 147.6–148.9
3c C6H5 90 167.5–168.9
3d 4-CH3OC6H4 92 183.6–184.4
3e 3,4-OCH2OC6H3 93 193.0–195.6
3f 4-ClC6H4 95 260.0–262.0
3g 4-BrC6H4 95 279.6–280.0
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