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Synthesis of 2-(benzylidene)—5,5-dimethylcyclohexarl,3-diones and 2-(benzylidene)-
malononitriles by condensation of dimedone and matenitrile with arylaldehydes in the
presence of lithium chloride, sodium acetate, magsaim sulfate, barium chloride, zinc
acetate, sodium chloride, alanine, sodium sulfatésodium sulfate+alanine) catalysts in high
yields at room temperature in aqueous medium
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ABSTRACT

Dimedone was condensed with arylaldehydes in 1tib ta give 2-(benzylidene)—5,5-dimethylcyclohexa3e
diones in excellent yields in the presence of mlmer of catalysts in agueous medium. The catalpstsded
lithium chloride, sodium acetate, magnesium sulf&é@rium chloride, zinc acetate, sodium chloridéanéne,
sodium sulfate, (sodium sulfate+alanine). Malonoleitwas condensed with arylaldehydes in 1:1 rabayive 2-
(benzylidene)-malononitriles to give high yieldghe presence of TBAB and sodium sulfate.

INTRODUCTION

Reaction of dimedone or malanonitrile and aromalitehydes via Knovenagel condensation is a readfigreat
significance The product formed is a kind of Michael accepthiich has been used as a precursor or intermediate
in the preparation of various heterocyclic compauimdparticular, in organic synthesis, in genenadl has often
been utilised remarkably in medicinal chemistGondensation of acidic methylene compound dimedwite
arylaldehydes in 1:1 ratio gives 2-(benzylideng)5-dimethylcyclohexane-1,3-diones (scheme 1) Huhtas
important intermediates for the synthesis of vasibeterocyclic compounds like new potent antibéaderfused
isooxazole and pyrazole derivativesSimilarly, the condensation of malanonitrile witihylaldehydes is also a
reaction of synthetic importance. The existing rmodth for their synthesis of 2-(benzylidene)—5,5-
dimethylcyclohexane-1,3-diones and 2-(benzylidana)ononitriles suffer from drawbacks such as tise of
toxic, expensive organic solvents. So, we becartegasted in developing simple, environmentallyrfdly methods
by using various catalytic systems in aqueous nmediu
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MATERIALS AND METHODS

The melting points were measured on a perfit mglfinint apparatus and are uncorrecteBNMR and**C-NMR
spectra were recorded on a Bruker Avance-400 MHztspmeter in CDGlas solvent and with TMS as internal
standard. Chemicals were purchased from CDH and#laFlu Confirmation of products was done by direct
comparison of the spectroscopic and physical datth those of the authentic samples. Typical pchge for
product formation is as follows.

Dimedone and para chlorobenzaldehyde (1:1) weretggan presence of an optimum amount of catedyst
aqueous conditions and then stirred on a magsettier at room temperature. Appearance of whilercproduct
occured within a few minutes. The product, 2-(4bobbenzylidene)-5,5-dimethyl-cyclohexane-1,3-dionas
filtered off and washed with water and recrlzéal from ethanol and water.

RESULTS AND DISCUSSION

There is a great emphasis upon carrying out orgsyrithesis under environmentally benign reactianddions
such as doing away with the use of volatile andctorganic solvents and instead carrying out éhresctions in
aqueous medium and using catalysts if possible."8tc Albeit the use of environmentally benign solvents
represents a very useful and powerful green chentisthnological procedure, it would be much beffdieasible,
to switch from organic solvents to water as atiea medium in organic reactiofs! The choice of aqueous
medium for carrying out organic reactions assunreatgsignificance as water is a non-flammable, peasive,
biocompatible and readily available green solvdrirther, the use of aqueous medium is advanteg@oorganic
reactions due to its high polarity and the consegirmamiscibility with organic solvents. Very few Kmenagel
condensations using water have been repbrfedHowever, most of them involve harsh reactionditions, high
temperature, long reaction times, tedious work apsl use of harmful organic solvents. We haveiedmwut the
reactions in water at room temperature by simptergj procedure in the presence of a number dlgsts.

The percentage yields obtained in the increasingrowith various catalysts used were: lithium cider(58-67),
sodium acetate (62-71), magnesium sulfate (624¥&)jum chloride (67-75), zinc acetate (69-81), sodichloride
(69-84), alanine (73-84), sodium sulfate (74-8@e(Fable 1 ), (sodium sulfate +alanine) (81-94hdéds to be
noted that the yields in the absence of a catalgse much lower than those obtained with a catafsim these
results it can be concluded that while sodium s$alfzas proved to be the best among the singlelyststaised,
alanine gave almost identical results to sodiunfiaell of course, the mixture of sodium sulfate afahine gave
better yields with either sodium sulfate or withrdhe alone. Although it is difficult to interpreli these results in
the absence of additional analyses from the pdimiew of mechanistic aspects, some conclusiomsbeadrawn
from these results. The combination of alanine sodium sulfate as anticipated proved to be bettering to
alanine being organic and soluble in the aqueoudiume thereby enhancing the homogeneity of the r@act
mixture in agueous medium and sodium sulfate pingidhe required anion- sulfate ions for protontedugion.
Zinc acetate and barium chloride gave slightly dowields than the best three catalysts discovésedium
chloride, alanine and sodium sulfate) but gavenost similar results when compared to each oti#enong the
three chlorides used- lithium chloride, sodium cide and barium chloride, the highest yields wergtained as
anticipated with sodium chloride followed by ioan chloride followed by lithium chloride. That [®ossibly
because sodium chloride is more ionic, giving ofiximum chloride anions compared to barium chlovidigch is
more ionic than lithium chloride in the water medidor abstraction of protons from dimedone leadiaghe
generation of the corresponding anion for the &ttacthe electrophilic carbonyl carbon of the cemyd compound.
Sodium sulfate gave better yields than sodium ahgrwhich is possibly because sulfate anions raoge
nucleophilic than chloride ions for abstractionpybtons in these reactions. Sodium acetate asigattd gave
lower yields compared to sodium chloride, becahseacetate anion is weakly nucleophilic than thierae ions
for generation of the corresponding anion. Betweieg acetate and sodium acetate, the former asctgpgave
lower yields due to being less ionic than the tattét also needs to be noted that the yields umdierowave
irradiation were lower in the all the catalystsartin the absence of the catalysts used.
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Table: Condensation between dimedone and arylaldehgs at room temperature in water in t6he presencef sodium sulfate
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The condensation between malononitrile with arghalgles in 1:1 ratio in aqueous medium was alscstigeged at
room temperature . Two catalysts were used in thesaions-tetrabutyl ammonium bromide (TBAB) audiium
sulfate. While the products were obtained in 3%4fleld in the absence of a catalyst, they weraiabt in 62-
78% vyield with TBAB and in a slightly higher yie{@0-86%) in the presence of sodium sulfate.
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