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ABSTRACT

An efficient synthesis of flavanones using Envirocat EPZ10R asaheteroge-
neous catalyst under a solvent-free green procedure is described. This
simple protocol offer advantages such as shorter reaction times, simple
work-up, higher yield, and recovery and reusability of the catalyst.

© 2011 Trade Sciencelnc. - INDIA

INTRODUCTION

Flavanonesareaclassof naturaly occurring com-
poundsthat arewidely distributedin plantsand pos-
sesshiologicd activities, suchasantimicrobial¥, anti-
lungcancer@, anti-tuberculosis®, antifungall,
antiproliferative®, anti-inflammatory!®, and anti-
AIDSY. Thegeneral method to obtain flavanones con-
sistsof anintramolecular conjugated addition of 2'-
hydroxychal cones, which are prepared by aldol con-
densation of 2'-hydroxyacetophenonesand benzal de-
hydes™. The cyclization of 2'-hydroxychal conescan
be performed using acids®, based?, light!'%, heat!*¥,
Ni/K/Znhalides'3, dectrolysig®®, and TFA/Silica™.
Other aternative proceduresto synthesizeflavanones
include oxidation of flavan-4-0l™9. There are many
drawbacksunder these conditionsincludinglong reac-
tion time, harsh reaction conditions, unsatisfactory
yields, useof environmentaly toxic reagentsor solvents,
use of largeamount of solid supports, which resultin
the generation of alarge amount of toxic waste, and
tedious work-up. Hence, thereis still aneed to de-
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velop efficient methodsfor the synthesi sof flavanones.

Inrecent years, cond derabl e attention hasbeen paid
to reactionsdone under solvent-free conditions*®. One
of theareasof centrd attentioninthisfieldincludesre-
actionsbetween solidd*”. Thesereactionsarenot only
of interest from an economica point of view; inmany
casesthey a so offer congderabl e synthetic advantages
intermsof yied, selectivity, and smplicity of thereac-
tion procedure. Recently, significant progresshas been
medein the gpplication of EPZ10% to cata yti c processes.
EPZ10R isnon-toxic and recyclablesolid acid catdy<t,
whichisprepared by supporting ZnCl, onclay. EPZ107
contain predominantly strong Lewisacid sitesaswell
asweak Bronsted acid sites!*®. EPZ10R hasbeen used
asacatdys for akylationl*¥, aromeatic bromination™,
addition!*¥, benzylation*¥, and Friedel -Crafts acyla
tioni?9. EPZ10R hasa so been used for the synthesis of
2,5-di-t-butyl-4-fluorophenol 2%, 3,4-
dihydropyrimidin-2(1H)-ones??, and coumaring?.
EPZ10R has continued to be exploitedin organic syn-
thesisbecauseitisanon-toxic, eco-friendly, and easy
handling catalys.
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Scheme 1

Microwave ass sted organic synthess(MAQOS) has
emerged asanew “lead” in organic synthesis. The tech-
niqueofferssmple, clean, fast, efficient, and economic
for thesynthesi sof alarge number of organic molecules.
Important advantage of thistechnology include highly
accel erated rate of thereaction, reductionin reaction
timewithanimprovementintheyieldand quaity of the
product. Many reportsthat microwave-heated reac-
tionstypically proceed more cleanly, in higher yields
andinlesstimethan their conventionaly heated coun-
terparts have appeared®.

EXPERIMENTAL

General procedure

Mdlting pointsweredetermined in open glasscap-
illariesand are uncorrected. IR spectrawererecorded
on Shimadzu 8400 instrument. *H NMR (300 MHz)
and B¥*C NMR (75 MHz) spectra were recorded on
Varian Mercury ingrument using TM Sasinternd stan-
dard. Mass spectrawere recorded on Shimadzu QP
5050. Elemental analysiswasrecorded onFlashE. A.
1112 Thermo instrument. Reactionswere monitored by
TLC on aluminum sheets precoated with silica gel
60F,,. Column chromatography was performed using
slicage (60-120 mesh size). For the microwave irra-
diation experiments, amicrowave oven equipped with
aturntablewasused (Whirlpool 800T operating at 2450
M Hz having maximum output of 1200 W).

Typical experimental procedurefor thesynthesis
of 2-(4-chlor ophenyl)chroman-4-one(2c)

A mixture of 3-(4-chlorophenyl)-1-(2-
hydroxyphenyl) prop-2-en-1-one (0.258g, 1 mmol)
and EPZ10R*9 (10 mol %) wasirradiated in amicro-
wave oven for 7 min and progress of reaction was
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monitored by TLC. After completion of reaction, mass
was cooled to room temperature, then the solid residue
wasdissolvedin ethyl acetateand mixturestirredfor 5
min. The catalyst was recovered and the sol vent was
evaporated to afford solid, which was purified by col-
umn chromatography (hexane/ethyl acetate, 8/2, v/v)
usngslicagd.

2-(4-chlor ophenyl)chroman-4-one (2¢)

Salid; Yield: 91%; m.p. 85-86°C; IR (KBr) vem™: 820,
1012, 1230, 1471, 1601, 1695 (C=0), 2900, 3033;
IHNMR (TMS) 8ppm: 2.87 (dd, 1H), 3.05 (dd, 1H),
5.47 (dd, 1H), 7.04-7.10 (m, 2H), 7.38-7.44 (m 4H),
7.49-7.52 (m 1H, ), 7.93 (dd, J = 7.7 Hz, 1H); *C
NMR éppm: 44.3, 78.6, 118.1, 120.7, 121.5, 127.1,
127.5,129.0,134.4,136.3,137.2,161.2,190.2; And.
Calcdfor C H, ClO,: C69.64, H 4.29%; Found: C
69.62, H 4.31%.

RESULTSAND DISCUSSION

In continuation of our work!?*#! on the gpplication
of easily recyclable, heterogeneous, eco-friendly cata
lystsfor the devel opment of useful synthetic method-
ol ogies, wenow show that flavanones can be produced
using EPZ10R asan efficient, non-toxic, recyclable het-
erogeneous catalyst (Scheme1).

The effective amount of EPZ10R as catal yst was
investigated. Generdly, thereactionrateand yield were
increased over theamount of catalyst. It wasfound that
10 mol% of catalyst was appropriate amount for the
reaction (TABLE 1, Entry 3). Thefever amountsgave
alow yield even after long reactiontime (TABLE 1,
Entry 1-2), and themore amounts could not causethe
obviousincreasefor theyield of product (TABLE 1,
Entry 4-5).

Next, we prepared arange of flavanonesunder the
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TABLE 1: Effect of concentrationsof EPZ10%for thesynthe-
sisof flavanone(2a)

Entry Catalyst (mol%) Time (min) Yield (%)?
1 0 15 Trace
2 5 15 52
3 10 8 92
4 15 8 91
5 20 8 92
disolated yield

TABLE 2: EPZ10R catalyzed smpleand efficient synthesisof
flavanones

1 2 3 4 5 6 a Time Yield
Entry R R R R R R”> Product (Min) (%)

1 H H H H H H 2a 8 92
2 H H H OCHsz H H 2b 8 90
3 H H H Cl H H 2c 7 91
4 H H H NO, H H 2d 9 86
5 H H H OCH3; OCH3; OCH;  2e 7 89
6 H H OCHs; H H OCH; 2f 9 88
7 OCHs; H H H H H 29 8 91
8 OCHs; H OCHs H H H 2h 8 93
9 OCH;OCHz Br H H H 2 9 89

10 H H H H H Br 2 8 90

aAll products wer e characterized by 'H NMR, *C NMR and IR
spectroscopic data and their m.p. compared with literature val-
ues®4, bisplated yield

TABLE 3: Theéfficiency of recovered catalyst

Run No. of cycles Yield (%)?
1 Cyclel 92
2 Cyclell 91
3 Cyclelll 91
4 CyclelV 90
disolated yield

optimized reaction conditions. Theoptimizedresultsare
summarized inTABLE 2. Inal the cases, substituted
2'-hydroxychal cones reacted successfully and gave
product in high yields. The present protocol consider-
ably reducesthelong reactiontimeusualy encountered
intraditional flavanone synthesisand affordsthe de-
sired product invery good yields.

Thereusability of the catalystsis one of the most
important benefitsand makesthem useful for commer-
cid gpplications. Thus, theefficiency of recovered cata-
lyst (TABLE 3) wasverified with thereaction of 1-(2-
hydroxyphenyl)-3-phenylprop-2-en-1-one (TABLE 2,
Entry 1). Using thefresh catalyst theyield of product
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2-phenylchroman-4-one (2a) was 92% whilewith the
recovered cata yst inthe three subsequent recyclization
theyieldswere 92, 91, 91, and 90%.

CONCLUSIONS

In summary, we have devel oped asimple, conve-
nient, and effectivemethod for facile synthesis of fla-
vanones by the cyclization of 2'-hydroxychal conesus-
ing Envirocat EPZ10R catalyst under solvent-freecon-
ditions. Present protocol offer very atractivefeatures
such asreduced reaction times, higher yieldsand reus-
ability of catalyst for anumber of timeswithout appre-
ciably lossof activity. When compared with conven-
tional method aswell asother catdysts, whichwill have
widescopein organic synthesis. Thesmplemicrowave
irradiation procedure combined with easy of recovery
and reuse of thiscatalyst makethis method economic
chemical processfor the synthesisof flavanones.
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