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Abstract: A simple and environmentally benign method for the
conversion of 2’-aminochalcones to 2-aryl-1,2,3.4-tetrahydro-4-
quinolones is described which occurs under mild and solvent-free
conditions on montmorillonite K 10 clay surface; microwave irradiation
facilitates the procedure.

A growing interest in the synthesisl'6 and oxidative cyclization of 2’-
aminochalcones (1) has been stimulated, in part, by the possible
transformation of such compounds into 2-aryl-1,2,3,4-tetrahydro-4-
quinolones (2)2%  These tetrahydro-4-quinolones serve as valuable
precursorsg’lo to medicinally irnportant11 but not readily accessible! 116
2-aryl-4-quinolones bearing substituents in either of the aromatic rings.

The formation of tetrahydro-4-quinolones is generally accomplished by
acid or base catalyzed cyclization of 2'-aminochalcones.”®  These
procedures involve the wuse of corrosive reagents such as
orthophosphoric acid, acetic acid and strong alkalis. Consequently, it is
desirable to develop manipulatively easy, preferentially environmental
benign solvent-free protocol. In continuation of our studies on
microwave-assisted reactions on solid surfaces,’” herein we report a
simple method for the formation of 2-aryl-1,2,34-tetrahydro-4-
quinolones (2) under solvent free conditions on montmorillonite K10
clay, the reaction is further accelerated safely using irradiation in an
unmodified household microwave (MW) oven.

Clay catalyzed organic reactions have generated considerable interest in
recent years in view of their inexpensive nature and special catalytic
attributes in heterogeneous reactions.'® Microwave heating is used for a
wide variety of organic reactions!® and has found application in
polymerization, depolymerization, rapid synthesis of organic
compounds,20 and for the induction of reactions under ‘dry’
conditions.!7?1?22 The salient features of the microwave approach are
the rapid reaction rates, cleaner reactions and ease of manipulation. The
reactions in dry media condition are specially appealing as they provide
an opportunity to work with open vessels, thus avoiding the risk of high
pressure development and with a possibility of upscaling the reactions
on preparative scale.

We wish to report a rapid synthesis of tetrahydro-4-quinolones 2 under
solvent-free mild reaction conditions. Upon MW irradiation of 2’-
aminochalcones 1 adsorbed on montmorillonite K 10 clay for 1.5-2.5
min (temperature of alumina bath 110-140 °C), exclusive formation of
cyclized products 2 takes place which is easily extractable into
dichloromethane in high yields (Table 1). The alumina bath serves as a
heat sink for the small amount of reactants normally employed in the
study. We have explored this reaction on various other surfaces namely
silica gel, silica gel doped with p-toluenesulfonic acid (p-TSA, 3g per
100g of silica) as well as neutral and basic alumina and found that the
formation of 2 is ideally accomplished on K 10 surface without any side
products. The reaction on silica supported p-TSA also provides
reasonable yields of 2, whereas the substrates are completely destroyed
on basic alumina.

In order to determine the role of microwave in acceleration of this

reaction, a comparable study was conducted in an oil bath at the same
temperature. That the effect is not purely thermal 1923 i borne out by

the fact that similar reaction rates are not attainable at ~110 °C;
relatively longer time is required for the conversion of starting o-
aminochalcone 1a to tetrahydro-4-quinolones 2a (5-7 min) at ~110 °C
in an oil bath. Although the nonthermal effects are not confirmed
yet,19g we find the use of a microwave oven much efficient, convenient
and cleaner.

The irradiation of o-aminochalcone (1a) is representative of the general
procedure employed. Montmorillonite K 10 clay (1.0 g) is mixed with
1a (0.1 g, 0.45 mmol) in solid state using a pestle and mortar or
alternatively with a solution of 1a in dichloromethane (2 mL). The
adsorbed material is transferred to a glass tube and is inserted in an
alumina bath (alumina: 100 g, mesh 65-325, Fisher scientific; bath: 5.7
cm diameter) inside the microwave oven. The compound is irradiated
for 1.5 min (the temperature of alumina bath reached 110 °C at the end
of this period) and the completion of the reaction is monitored by TLC
examination. The product is extracted into dichloromethane (2 x 15
mL) and clay is filtered off. Removal of the solvent under reduced
pressure affords 2-phenyl-1,2,3.4-tetrahydro-4-quinolone (2a), in 80 %
yield, m.p.148-50 °C, (Lit. m.p. 149-50).8
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Table 1. Preparation of 2-aryl-1,2,3,4-tetrahydro-4-quinolones (2a-g)
on montmorillonite K 10 clay under microwave irradiation.?

Litm.p. (°C) Yield

Entry Ry R, m.p.

C) (%)
2a H H 148-50 149-50 26 80
2b CH; H 148 1493 77
2¢ OCH; H 146-47 waxy solid® 78
2d ct H 167-68 170-71 80
2e Br H 171 1713 72
2f NO, H 192-93 1943 70
2¢°  OCH; OCH; 136-37 - 72

2 A Sears Kenmore MW oven operating at 2450 MHz (power 900 W) was used.

b Yields refer to pure isolated products obtained and all products were identified by
comparison of their TLC, IR and NMR spectra with those of authentic samples.

¢ly NMR(CDCl3): 2.65 (m, 2H, H-3), 3.72 (s, 6H, 3°,4’-OMe), 4.25-4.8 (m, 2H, H-2
& NH), 6.35-7.3 (m, 6H, aromatic), 7.56 (dd, 1H, H-5); IR(Nujol): 3225 (NH), 1625
(€=0yem’L.

In conclusion, the microwave irradiation of 2'-aminochalcone under
solvent free 'dry' conditions on montmorillonite K 10 clay provides an
easy and efficient procedure for the formation of 2-aryl-1,2,3,4-
tetrahydro-4-quinolones in pure form and good yields.
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