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ABSTRACT
This work described an efficient synthesis of 2,4,6-triarylpyridines. This
reaction carried out via pseudo four-component reaction between
benzylalcohol derivatives, acetophenon and ammonium acetate under
conventional heating at 150 oC and solvent free conditions.
 2014 Trade Science Inc. - INDIA

INTRODUCTION

Pseudo multicomponent reactions (PMCRs) are a
kind of multicomponent reactions that at least one of
the reactant takes part two or more times in reaction
steps and the product of the PMCRs contains two or
more components of the reactants[1-4].

Pyridines are one of the very interesting heterocy-
clic compounds. They are useful with their biological
activity and exist in some natural products such as NAD
nucleotides, pyridoxol (vitamin B

6
), and pyridine alka-

loids[5-9]. Some examples are used as pharmaceuticals
(as antimalarial, vasodilator, anesthetic and anticonvul-
sant), dyes, additives (as antioxidant), agrochemicals
(as fungicidal, pesticidal, and herbicidal), veterinary (as
anthelmintic, antibacterial, and antiparasitic), and also
in supramolecular chemistry[9-16]. 2,4,6-triarylpyridines
can also be used as anticoagulants, antimicrobial, anti-
bacterial, anticancer, and anti-HIV activity activities[17-

19]. 2,4,6-triarylpyridines have been synthesized using
various methods and procedures such as reaction be-
tween Arylaldehydes, acetophenone and ammonium,

urea, thiourea or their derivatives, in the presence of
different catalyst for example Preyssler type
heteropolyacid, H

14
[NaP

5
W

30
O

110
], HClO

4
-SiO

2
,

Bi(OTf)
3
, pentafluorophenylammonium triflate (PFPAT)

and Bi(III)nitrate-Al
2
O

3
[20-28]. Traditionally, these com-

pounds have been synthesized through the reaction of
N-phenacylpyridinium salts with á,â-unsaturated ke-
tones in the presence of NH

4
OAc[29].
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NH4OAc  150 oC
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Scheme 1: One pot and solvent free synthesis of 2,4,6-
triarylpyridines (3)

EXPERIMENTAL

All arylalcohols and acetophenones were obtained
from Merck (Germany), and were used without further
purification. Melting points were measured with an
electro thermal 9100 apparatus. Elemental analyses for

id8506562 pdfMachine by Broadgun Software  - a great PDF writer!  - a great PDF creator! - http://www.pdfmachine.com  http://www.broadgun.com 

mailto:bagher.mohammadi@yahoo.com


Bagher Mohammadi and Fatemeh Firozi 407

Full  Paper
OCAIJ, 10(10) 2014

Organic CHEMISTRYOrganic CHEMISTRY
An Indian Journal

C, H and N were performed using a Heraeus CHN-
O-Rapid analyzer. Mass spectra were recorded on an
Agilent Technologies (HP) 5973 mass spectrometer
operating at an ionization potential of 20 eV. 1H and
13C NMR spectra were measured with Bruker DRX-
500 AVANCE (at 500.1 and 125.8 MHz) spectrom-
eter using CDCl

3
 solvent with TMS as an internal stan-

dard. Chromatography columns were prepared from
Merck silica gel 60 meshes.

General procedure for the preparation of 2,4,6-
triarylpyridine

A mixture of benzylalcohol (1) (1 mmol) and
acetophenon (1 mmol), in the presence of Potassium
permanganate KMnO

4
 (0.25 mmol), underwent a sol-

vent free condition at 50-150 oC with NH
4
OAc (4

mmol) will produce appropriate 2,4,6-triarylpyridins in
good to excellent yields.

The structures of the isolated products, (3a-j), were
corroborated by comparison of their mp values, elemen-
tal analyses, and their spectral data (mass, IR, high-
field 1H and 13C NMR spectra) with those of authentic
samples (TABLE 1). The mp values, elemental analy-
ses, and spectral data of compounds (3a-j), were also
in good agreement with those of authentic samples[28].

RESULT AND DISCUSSION

Mechanistically, it is reasonable to assume that the
first step may involve oxidation of benzylalcohols (1) to
benzaldehyde by KMnO

4
 and then condensation with

acetophenone will form chalcone (4). The Condensa-
tion of ammonia with a molecule of chalcone and
Michael addition of ammonia to a second chalcone
molecule leading to 2,4-diaryl-1-azadi-ene (5) and the
1:1 adduct (6) respectively. Azadiene (5) and adduct
(6) probably undergo a formal [4+2] cycloaddition re-
action to form tetrahydropyridine intermediate (7). De-
hydration to dihydropyridine intermediate (8) and then
oxidative aromatization with removal of the benzyl side
chain would yield 2,4,6-triarylpyridine (3). This oxida-
tive dealkylation has been previously observed. Isola-
tion of benzylamine from the reaction mixture of am-
monium acetate and 1,3-diphenyl-2-propen-1-one,
(3a), confirms the proposed mechanism (Scheme 2). A
similar reaction pathway has been proposed for the re-
action between N-(diphenylphosphinyl)-1-ethanimine
and aromatic aldehydes in the formation of 2,4,6-
triarylpyridines[28].

The product (3a) was obtained in 87% yield as
colorless crystals, mp 134-135oC, IR (KBr) (í max/
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Scheme 2 : The proposed mechanism for the one pot synthesis of 2,4,6-triarylpyridines
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cm-1): 1575 (shoulder), 1558, 1516, 1483, 1356,
1256, 1065, 1020, 731, 676. MS,m/z(%): 307 (M+,
100), 230 (68), 202 (44), 77 (28). Anal. Calcd for
C

23
H

17
N (307.39): C, 89.87; H, 5.57; N, 4.56. Found:

C, 89.5; H, 5.5; N, 4.9. 1H NMR (500.1 MHz,
CDCl

3
): ä = 7.40-7.60 (9H, m, 9CH), 7.78 (2H, d, J

= 8.0 Hz, 2CH), 7.92 (2H, s, 2CH), 8.23 (4H, d, J =
8.0 Hz, 4CH). 13C NMR (125.8 MHz, CDCl

3
): ä =

117.18, 127.21, 127.25, and 128.78 (4CH), 129.04
(C), 129.12 and 129.18 (2CH), 139.09 (C), 139.62
(CH), 150.24 and 157.54 (2C).
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TABLE 1 : One pot synthesis of 2,4,6-triarylpyridines

Yield % mp Ar Ar� 3 

87% 135 Ph Ph a 

77% 124 4-Me-Ph Ph b 

84% 122 2-Me-Ph Ph c 

79% 100 4-OMe-Ph Ph d 

80% 129 4-Cl-Ph Ph e 

78% 202 4-NO2-Ph Ph f 

82% 179 4-Me-Ph 4-Me-Ph g 

84% 201 4-Cl-Ph 4-Me-Ph h 

85% 156 4-OMe-Ph 4-Me-Ph i 

89% 159 Ph 4-Me-Ph j 

CONCLUSION

In conclusion, we have developed a simple and effi-
cient one pot and pseudo four component synthesis
method for the preparation of 2,4,6-triarylpyridines. Sol-
vent-free conditions, use of simple and readily available
starting materials, excellent yields, and a simplified purifi-
cation process are the main advantages of this method.
This method appears to have a broad scope with re-
spect to variation in the pyridine 2-or 6- and 4-positions
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