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I INTRODUCTION

Among the several name reactions in organic chemistry Friedel-Crafts reaction have

been extensively employed for synthesizing new organiccompounds.In 1877, Charles Friedel and

James Crafts developed this reaction to attach substituents to aromatic ring.Friedel-Crafts reactions §
are of two main types: alkylation reactions and acylation reactions. Both proceed by electrophilic
aromatic substitution.AlClI3-catalysed preparation of toluene was among the earliest examples of &

: Friedel-Crafts alkylation, in which a hydrogen atom is substituted for an alkyl group on benzene'.
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Advances in Friedel-Crafts reactions

Recent works on the advances in Friedel-Crafts acylations with special importance to organic
synthesis covering the developments of methodologies with green and sustainable catalysts are
remarkable. Friedel-Crafts acylation is one of the most fundamental unit processes to provide C—C
bond and also to incorporate carbonyl functionality into wide varieties of substrates, e.g., aromatics,
heterocycles, organo-metallics, etc. But in the era of sustainable environment, the conventional
processes were less acceptable in terms of atom economy, overconsumption of toxic catalyst [e.g.,

AICI3), etc. Thus, chemists are trying for greener catalytic routes that will be more eco-friendly in

nature.

NandiK K (2018) developed a simple, efficient, and green procedure for mono-acylation of
arenes/ferrocene/1-methylindolewith acid chlorides/dichloroacetylchloride over zinc oxide ing 2:1:2
molar ratios at room temperature. Acylation reactions of toluene, anisole, 1-methylindole, and
Ferrocenes were performed successfully with dichloroacetylchloride as the acylating agent and
ZnO/A1203 as a catalyst in 2:1:2 molar ratio. Selective monoacylations in mild reaction conditions

and recycling of recovered catalyst are notable green features and advantagesof this method’.

Kan Nie, M.A(2001) investigated the Friedel-Craftsalkylation reaction of triphenylmethanol with
methoxybenzene (anisole) in supercritical and subcritical carbon dioxide, and undersolventless
reaction conditions. The reaction was initiated using trifluoroacetic acid to produce

Triphenylmethylcarbocation as the reaction intermediate. Isolated product yields of the Friedel-Crafts

product, p-methoxytetraphenylmethane(’.

Agee B M, et al.,, (2013) carried out the synthesis of isobutyrophenone through a Friedel-Crafts
acylation of benzene, using the solar reflector. A 66% yield (9.70 g) of isobutyrophenone was
obtained when the Friedel—Crafts acylation of benzene was performed with the solar reflector during
the summer of 2012, while the comparative study using an electric heat source only had é 44% vyield
(6.73 g) of isobutyrophenone. The in-lab synthesis of isobutyrophenone reported is for one single
experiment. Multiple attempts of synthesizing isobutyrophenone in-labwere performed and resulted.

Furthermore, the solar reflector was able to produce a purer product based off of the NMR spectra of
the product’.

The reaction of an acid chloride with an aromatic substrate requires a greater than stoichiometric
quantity of Aluminium chloride which acts as the "catalyst” (>2 mole equivalents in sulfonylations).
Every molecule of the ketone product produces a complex with one molecule of the catalyst,
effectively removing it from the reaction. By using a water quench, the organic product is
releasedwith the resulting emission of about 3 eduivalents of H'CI, which need to be scrubbed from

s
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the off gases and leads to the production of 3 equivalents of salt waste. As soon as the organic product

has been recovered, aluminous water remains, which must also be disposed. The overall process
generates more waste than product®.

Alejandra P.et al (2015) developed a new rapid and efficient method for the synthesis of a series
of alkylated phloroglucinols using conventional microwave is reported 4 phloroglucinol derivatives
(4, 5, 6 and 7) were synthesized with good yields (~50%) by a Friedel-Crafts reaction through an
Electrophilic Aromatic Substitution mechanism between geraniol/prenol and phloroglucinol, using
reusable S102 and AgNO3 as the best catalyst tested without solvents under microwave irradiation.

They used silica gel that facilitates the provision of phloroglucinol during the reaction. Using AgNO3,
a less toxic catalyst instead of the commonly used BF3, AICI3, SnCl4, AuCl3. Their methodology

produced higher amounts (grams) in a short time without using solvents’.
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Aribert, et al (2010) carried out conventional organic solvent (1-2 dichlorobenzene),zeolite Y proved
to be the more appropriate solid catalyst for the FriedelCrafts acylation of a benzofurane derivative by

an acid chloride. The differentexperiments carried out with zeolite Y (15) have given promising

results, wherefew by-products were generated'’.

SuzukaT et al (2020) carried out Friedel-Crafts-type alkylation of indoles with allylic ester using the

PS-PEG resin-supported phenanthroline-palladium complex to give the 3-allyl-1H-indoles with up to
(1' 91% yield. This polymeric catalyst was also found to promote the C3-alkylation reaction to give a

thermodynamic alkylation product with high selectivity. This' catalyst was recovered and reused

. : o it
several times without any loss of activity .
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II CONCLUSION

During the last two decades Fiedel-Crafts reaction has undergone a tremendouschange. It is obseryed
that toxic catalyst has been slowly replaced in recent works not only in terms of new methodologies

but also in the development of new catalyst, strategies, new reagents involving green concepts of atom
economy and selectivity.
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