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ABSTRACT

The current work demonstrates Amla (Phyllanthus emblica) fruit extract efficiency as a promising
green catalyst for microwave assisted acylation processes. This is an attempt to recreate the ancient
acylation procedures that used metal catalysts. The results obtained for the synthesis of naphthalene-
2-yl-acetate, N-(2-nitrophenyl)acetamide, N-phenylacetamide, 1-phenylpropane-1,2-dione, acetic
benzoic anhydride, N-acetylbenzamide, phenyl acetate (A1-A7) in the presence of amla juice as a
green catalyst were exemplary which determines that the efficacy of the natural amla juice extract
proved to be an excellent alternative catalyst. These reactions will represent a significant breakthrough
in chemical synthesis, particularly in the acylation of organic molecules with potential biological activity.
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INTRODUCTION

Microwave-assisted chemistry has become
more popular in organic synthesis over the years'. In
recent years, synthetic organic chemists have used
ultrasound to improve conventional thermal heating for
organic processes by decreasing reaction times and/or
increasing yields, to promote novel reactions because itis
significantly cleaner, greener, and more environmentally
friendly?>*. The N-acylation reaction is most frequently
used in organic synthesis, pharmaceutical, biological,
and agricultural sectors. Nowadays, it is vital to make
chemistry safer for its practitioners for reasons of
environmental safety and sustainability®.

Researchers have already thoroughly
investigated and recorded a wide range of "Microwave
assisted" responses®'°. However, the solvents
or catalysts utilized so far for those "Microwave
assisted reactions,"such as Pd(ll)", FeCl,'?, CaCl,",
and Znl,'*, are hazardous, unfavorable to the
environment, and toxic to human health. Natural
chemicals are increasingly being used as a catalyst
in the acylation reaction, and also in the synthesis
of various organic compounds. Thus, the use of
natural materials and ecofriendly practices has
opened a new route to green chemistry. The energy
efficiency of microwave (MW) irradiation and its

capacity to accelerate chemical processes have led

This is an
Published by Oriental Scientific Publishing Company © 2018

Open Access article licensed under a Creative Commons license: Attribution 4.0 International (CC- BY).




AZIZ et al., Orient. J. Chem., Vol. 40(1), 120-124 (2024) 121

us to consider using this approach (MW irradiation)
as a viable tool for our green acylation procedures.
Tanay Pramanik, and Poulami Maji synthesized
dihydropyrimidinones derivatives bearing both
electron rich as well as electron deficient aromatic
aldehydes by ultrasound irradiated Biginelli reaction
in amla juice, lime juice and orange juice medium™.

One of the primary advantages of using
MWSs as an energy source in chemical reactions
is that the energy is created directly in the sample
through absorption. Conventional thermal techniques
such as sand baths, electric heating, oil baths, or
heating jackets are no longer required. As a result,
the process is more energy efficient because heating
the entire system is unneeded. Another advantage
is that MWs penetrate the sample, transferring
heat faster than other methods in which heat is
transported by convection from the surface and is
highly dependent on the material's inner thermal
conductivity. The temperature profile is inverted
as MWs penetrate the sample, and samples are
efficiently heated from the inside to the outside’®.

The natural fruit extracts are fully
environmentally safe, sustainable, ecologically sound,
and non-hazardous in nature. At room temperature,
some common fruitjuices, such as Phyllanthus emblica
Linn (amla), orange, and lime juices, have already been
proved to be suitable as green reaction vehicle for the
Biginelli reaction'”. Other juices like Cocos nucifera L.
juice (coconut juice), Solanum lycopersicum L. juice
(tomato juice), Vitis vinifera L. juice (Lemon juice),
and Citrus limetta (musambi juice), have been used
for synthesis of substituted dihydropyrimidinones
derivatives, isoxazole derivatives and bioactive
imidazoles respectively'®2. Citrus juice as a new,
efficient, environmentally friendly, and natural catalyst
has been reported for substituted enaminones?'. Amla
fruit extract was employed for production of 2-aryl-1,3-
benzoxazole from ortho-Amino phenol and substituted
aryl aldehydes by microwave irradiation®. A different
study describes a low-cost, green production of AgQNPs
utilizing Phyllanthus emblica fresh fruit extract®®.

Microwave assisted acylation synthesis in
amla fruit juice medium is expected to be much more
efficient, faster, and cleaner than room temperature
synthesis, but our extensive literature search
revealed that the researcher has yet to attempt to
synthesize acylated derivatives in fruit juice medium
using microwave (MW) irradiation. So, based on
the aforementioned research gap, the primary goal

of this work is to synthesize a series of acylated
derivatives using a range of aromatic compounds
in presence of nature derived catalyst and green
solvent isopropyl alcohol.

EXPERIMENTAL

General method for the preparation of acylated
derivatives (A1-A7)
Preparation of Catalyst

250 g of amla (Indian goose berry)
purchased from a supermarket was well cleaned
before being coarsely grinded in a food processor
and squeezed with the help of muslin cloth.100 mL
of pure extract were produced by the procedure. The
amla fruit extract (AFE) was collected in a bottle and
stored in the refrigerator to maintain its freshness
and for further usage as a catalyst.

Procedure for Acylation

An equimolar mixture of the substrate and
acetyl chloride were taken in isopropyl alcohol along
with and few drops of amla fruit extract as green
catalyst and was subjected to microwave irradiation
at room temperature 273K for 2-8 minutes. The
acylated products obtained Fig. 1 were characterized
by melting point, boiling point, Rf value, IR, 'H-NMR,
and mass spectra.

Fig. 1. Synthetic route for derivatives A1-A7
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Characterization data of products
Naphthalene-2-yl-acetate (Compound A1)
Melting point: 67 °C (Reported 68-70 °C)
IR (neat): 1270, 1410-1260 cm™".

'H-NMR (400 MHz, DMSO-d6): 6 7.263
(s, 1H), 7.694, 7.156, 7.128, 7.121 (d, 4H), 7.767,
7.434, 7.333 (t, 3H).

N-(2-Nitrophenyl) acetamide (Compound A2)
Melting point: 215°C (Reported 212-216°C)
IR (neat): 1621, 1680-1630 cm*’

'H-NMR (400 MHz, DMSO-d6): & 7.264
(s, 1H), 8.133, 8.111, 7.381, 7.343 (d, 4H), 7.364,
6.709 (t, 2H).

N-phenyl acetamide (Compound A3)
Boiling point: 304°C (Reported 304°C)
IR (neat): 1680, 1680-1630 cm"’

"H-NMR (400 MHz, DMSO-d6): § 2.615,
7.263 (d, 1H), 7.978, 7.485 (d, 2H), 7.962, 7.590,
7.572, 7.553 (t, 4H).

1-phenylpropane-1,2-dione (Compound A4)
Boiling point: 103°C (Reported 103-105°C)
IR (neat): 1683, 1740-1720 cm™'

'H-NMR (400 MHz, DMSO-d6): § 2.353,
1.309 (d, 2H), 2.044 (t, 2H), 1.08 (q, 1H), 5.52, 2.83,
0.64, 0.63, 2.25, 0.33, 0.20 (m, 7H).

Acetic benzoic anhydride (Compound A5)
Melting point: 98°C (Reported: 93-96°C)
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IR (neat): 1682, 1815-1790 cm"

"H-NMR (400 MHz, DMSO-d6): 5 4.478,
7.250 (s, 2H), 8.139, 7.498, 7.459 (d, 3H), 8.123,
7.631, 7.616, 7.606 (t, 4H).

N-Acetylbenzamide (Compound A6)
Melting point: 119°C (Reported: 117°C)
IR (neat): 1652, 1680-1630 cm’

"H-NMR (400 MHz, DMSO-d6): 5 7.463,
7.263 (s, 2H), 7.848, 7.829, 7.616 (d, 3H), 7.534,
8.109 (t, 2H).

Phenyl acetate (Compound A7)
Boiling point: 196°C (Reported: 196°C)
IR (neat): 1472, 1410-1260 cm™".

"H-NMR (400 MHz, DMSO-d6): 5 2.098,
2.309 (s, 2H), 7.246, 6.840 (d, 6H), 7.259, 7.219,
6.925 (t, 3H), 2.12 (m, 1H).

RESULTS AND DISCUSSION

The results of acylation are summarized
in Table 1. The reaction was tested in AFE under
microwave irradiation, and it was found to be the
most promising catalyst for the planned acylation
processes of a variety of aromatic compounds.
Acylated products were produced within minutes
with good yields. It is noteworthy to note that neither
the aromatic ring nor the substituted group of the
aromatic system, such as the nitro group, was
acylated.

Table 1: Thin layer chromatography (Rf) Value, Yield, pH Value

S.No  Product Yield (%) Time(Minutes) RfValues pH Values
A1l Naphthalene-2-yl-acetate 93% 5 0.66 9
A2 N-(2-Nitrophenyl) acetamide 96% 3 0.46 6
A3 N-phenyl acetamide 61% 7 0.76 7
A4 1-phenylpropane-1,2-dione 64% 4 0.54 4.5
A5 Acetic benzoic anhydride 95% 2 0.77 4
A6 N-acetyl benzamide 73% 5 0.67 7
A7 Phenyl acetate 85% 8 0.69 6.5

The amla fruit juice extract catalyst's
efficacy was shown during the acylation processes
of few common aromatic compounds. Excellent
results were obtained with good yields in a very
short period, and the reaction went swiftly and
was shown to be cost-effective without any extra
purification. The proton NMR and infrared spectra
were recorded. Characterization of the products was
done by Proton NMR spectra in DMSO-d6 at 400
MHz using a Bruker Avance 400 spectrometer, with

tetramethyl silane serving as the internal standard.
TLCs were carried out using Merck TLC silica gel
60 F254 plates, which were eluted with EtOAc and
developed with iodine.

Amla, the wonder berry has many
nutraceutical, clinical and various functional
properties. Ours is the first research study which
employs AJE as a green and natural catalyst for the
synthesis of acylated derivatives using microwave
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techniques which are brisk and free of lengthy
procedures. AFE is less expensive than other
catalysts, and the approach is environmentally
beneficial. Equimolar acyl chlorides are employed
without producing waste and provide simple
experimental and workup operations. Under the
experimental conditions, neither the aromatic ring
nor a substituted group, such as the nitro group,
is acylated (A2). N-acylation and O-acylation
(A1-A7) occurred within 2-8 min under microwave
irradiation using AFE as catalyst and their physical
data are recorded in Table 1. The method has several
advantages over the traditional ones mainly because
of the absence of metal catalysts like FeCl, or AICI..
There are reports in the literature for simple
and ecologically friendly procedures for the
synthesis of different aromatic derivatives with long
reaction periods employing Cocos nucifera L. juice,
Vitis vinifera L. juice, Solanum lycopersicum L.
juice, and Citrus limetta juice'®2°. Like our studies,
the use of MWs as an alternative energy source for
catalytic reactions with shorter synthesis times was
reported?*25, Acetylation is dramatically accelerated
in micellar media cetyltrimethylammonium bromide,
sodium dodecy! sulphate, and Triton X100 under
reflux conditions262”, We performed a kinetic
investigation of silver nanoparticle production
utilizing Phyllanthus emblica amla extract at different
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concentrations®. AFE is a promising green and
natural catalyst that has the potential to replace
traditional catalysts in many organic synthesis
reactions. It is a safe and effective catalyst that
can be used to create a wide range of chemicals
compounds but there are no reports on acetylation
reactions employing AFE.

CONCLUSION

When compared to other catalysts in the
literature, Amla juice extract has the best catalytic
activity in terms of product yield and reaction time.
Our ability to further study other popular fruit juices
as a green reaction medium for microwave-assisted
reactions has been made possible by this work.
Therefore, research into using other common
fruit juices as a green reaction medium for the
aforementioned reasons is how ongoing in our lab.
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