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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 °C and solvent free conditions.

© 2014 Trade Sciencelnc. - INDIA

INTRODUCTION

Pseudo multicomponent reactions (PMCRS) area
kind of multicomponent reactionsthat at | east one of
the reactant takes part two or moretimesin reaction
steps and the product of the PM CRs containstwo or
more componentsof the reactantg*4.

Pyridinesare oneof thevery interesting heterocy-
cliccompounds. They are useful withtheir biological
activity and existin somenatura productssuchasNAD
nucl eotides, pyridoxol (vitamin B ), and pyridineaka-
loidg>¥. Someexamplesare used as pharmaceutica's
(esantimdarid, vasodilator, anesthetic and anticonvul -
sant), dyes, additives (asantioxidant), agrochemicals
(asfungicidd, peticidd, and herbicidd), veterinary (as
anthemintic, antibacteria, and antiparasitic), and also
in supramolecular chemistry!®19, 2,4, 6-triarylpyridines
can a'so be used as anticoagul ants, antimicrobid, anti-
bacteria, anticancer, and anti-HIV activity activities'”
191, 2,4,6-triaryl pyridines have been synthesi zed using
various methods and procedures such asreaction be-
tween Aryla dehydes, acetophenone and anmonium,
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urea, thioureaor their derivatives, inthe presence of
different catalyst for example Preyssler type
heteropolyacid, H,,[NaP,W_ O, ], HCIO,-SiO,
Bi(OTf),, pentafluorophenylammoniumtriflate (PFPAT)
and Bi(lll)nitrate-Al O**%. Traditionally, these com-
pounds have been synthesi zed through the reaction of
N-phenacyl pyridinium satswith a,-unsaturated ke-
tonesin the presence of NH,OAC®).
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Scheme 1: One pot and solvent free synthesis of 2,4,6-
triarylpyridines(3)

EXPERIMENTAL

All arylalcohol sand acetophenoneswere obtained
from Merck (Germany), and were used without further
purification. Melting pointswere measured with an
electro therma 9100 apparatus. Elementa analysesfor
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C, H and N were performed using a Heraeus CHN-
O-Rapid analyzer. Mass spectrawererecorded on an
Agilent Technol ogies (HP) 5973 mass spectrometer
operating at an ionization potential of 20 eV. *H and
1BC NMR spectrawere measured with Bruker DRX-
500 AVANCE (at 500.1 and 125.8 MHz) spectrom-
eter using CDCI, solventwith TMSasaninternal stan-
dard. Chromatography columnswere prepared from
Merck silicagel 60 meshes.

General procedurefor the preparation of 2,4,6-
triarylpyridine

A mixture of benzylalcohol (1) (1 mmol) and
acetophenon (1 mmoal), in the presence of Potassium
permanganate KMnQO, (0.25 mmol), underwent asol-
vent free condition at 50-150 °C with NH,OAc (4
mmol) will produceappropriate 2,4,6-triaryl pyridinsin
goodtoexcdlentyieds.

Thegructuresof theisolated products, (3a-j ), were
corroborated by comparison of their mp values, demen-
tal analyses, and their spectral data (mass, IR, high-
fiddd *H and *C NMR spectra) with those of authentic
samples(TABLE 1). Themp values, e ementad analy-
ses, and spectral dataof compounds (3a-j), werealso
in good agreement with those of authentic samples®.
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RESULT AND DISCUSSION

Mechanigtically, itisreasonableto assumethat the
first step may involveoxidation of benzyla cohols (1) to
benzal dehyde by KMnO, and then condensation with
acetophenonewill form chacone (4). The Condensa
tion of ammonia with a molecule of chalcone and
Michael addition of ammoniato a second chalcone
moleculeleading to 2,4-diaryl-1-azadi-ene (5) and the
1:1 adduct (6) respectively. Azadiene (5) and adduct
(6) probably undergo aformal [4+2] cycloaddition re-
actiontoformtetrahydropyridineintermediate (7). De-
hydrationto dihydropyridineintermediate (8) and then
oxidativearomatizationwith removd of thebenzyl Sde
chanwouldyidd 2,4,6-triarylpyridine(3). Thisoxida
tive dea kylation hasbeen previously observed. Isola-
tion of benzylaminefrom thereaction mixture of am-
monium acetate and 1,3-diphenyl-2-propen-1-one,
(3a), confirmsthe proposed mechanism (Scheme2). A
similar reaction pathway hasbeen proposed for there-
action between N-(di phenyl phosphinyl)-1-ethanimine
and aromatic adehydes in the formation of 2,4,6-
triarylpyridines®.

The product (3a) was obtained in 87% yield as
colorlesscrystals, mp 134-135°C, IR (KBr) (v max/

X
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Scheme?2: The proposed mechanismfor theonepot synthesisof 2,4,6-triarylpyridines
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cm?): 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,.H,,N (307.39): C, 89.87; H, 5.57; N, 4.56. Found:
C, 89.5; H, 5.5; N, 4.9. 'TH NMR (500.1 MHz,
CDCl,): 6=7.40-7.60 (9H, m, 9CH), 7.78 (2H, d, J
=8.0Hz, 2CH), 7.92 (2H, s, 2CH), 8.23 (4H, d, J =
8.0 Hz, 4CH). 3C NMR (125.8 MHz, CDCl.): § =
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).

TABLE 1: Onepot synthesisof 2,4,6-triarylpyridines

3 Ar’ Ar mp Yield %
a Ph Ph 135 87%
b Ph 4-Me-Ph 124 T7%
c Ph 2-Me-Ph 122 84%
d Ph 4-OMe-Ph 100 79%
e Ph 4-Cl-Ph 129 80%
f Ph 4-NO,-Ph 202 78%
g 4-Me-Ph 4-Me-Ph 179 82%
h 4-Me-Ph 4-Cl-Ph 201 84%
i 4-Me-Ph 4-OMe-Ph 156 85%
i 4-Me-Ph Ph 159 89%
CONCLUSION

In conclusion, wehave deve oped asmpleand effi-
cient one pot and pseudo four component synthesis
method for the preparation of 2,4,6-triaryl pyridines. Sol-
vent-free conditions, useof smpleandreadily available
datingmaterids, excdlent yid ds, and asmplified purifi-
cation processare themain advantages of thismethod.
This method appears to have a broad scope with re-
gpect tovariationinthepyridine 2-or 6- and 4-positions
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