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ABSTRACT

Coumarin possesses a number of biological activities like antimicrobial, anti-inflammatory,
analgesic, antioxidant, anticancer, antimalarial etc. Coumarin belongs to a group of
benzpyranes, which consist of a benzene ring joined to a pyran nucleus. In the present study
amino derivatives bearing coumarin nucleus are synthesized from 7-hydroxy -4- methyl
coumarin by using mild catalyst, CAN which is water soluble salt. The formed compounds
have been evaluated by physical methods like melting point, thin layer chromatography,

elemental analysis and functional group analysis.

Keywords:Coumarin, Ceric Ammonium Nitrate (CAN), iron power, nitro coumarin, amino

coumarin derivatives.

86



ISSN 2349-7203

[JPPR

INTERNATIONAL JOURNAL OF PHARMACY & PHARMACEUTICAL RESEARCH
An official Publication of Human Journals

INTRODUCTION

Coumarin (2H-1-benzopyran-2-ones) is important oxygen containing fused heterocycles used
in drugs and dyes *. Coumarins be bound their class name to ‘coumarou’ the vernacular name
of the Tonka bean (Dipteryx odorata willd, Fabaceae), from which coumarin itself was
isolated in1820 % They are the family of lactones containing benzpyran skeletal framework
that have enjoyed isolation from plant as well as total synthesis in the laboratory °. The
incorporation group as a fused component into parent coumarin alters the property of parent
coumarin and converts it into a more useful product®. Coumarin is plant flavonoids widely
distributed in nature. Natural coumarins are known to have antidiabetic activity °, anabolic
antioxidant and hepato protective activities °. Substituted coumarins derivatives have been

reported to have variety of biological activities.

The synthesis of coumarins and their derivatives has attracted considerable attention from
organic and medicinal chemists from many years as a large number of natural and synthetic

products contain this heterocyclic nucleus”™*. A considerable number of natural and synthetic

|7,8 |9, 10,

coumarin derivatives have been reported to exert antimicrobia and

11 12- 13 I 14- 15,

antifunga

cytotoxic ~°, antitumor , antibacteria anticoagulant *°, anti-inflammatory *’
properties. They have also shown to be useful as anti- HIV agents and as CNS active
compounds 2. In addition these compounds are used as additives to food and cosmetics *°,
dispersed fluorescence and lasers 2°. Coumarins are present in remarkable amounts in plants,

although their presence has also been detected in microorganisms and animal sources **

Thus the synthesis of this heterocyclic nucleus is of much interest. 1 am interested in
designing synthesizing amino coumarin compounds bearing coumarin nucleus attached to

benzoxazol moieties.

MATERIALS AND METHODS

The chemicals are used as of analytical grade i.e. Resorcinol, Ethylacetoacetate, Ceric
ammonium nitrate, Conc. H,SO4, Conc. HNO3, Conc HCI, Iron powder, Ethanol, Glacial

acetic acid, benzaldehyde, pthalic anhydride.
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All the melting points were determined in open capillaries and are uncorrected. The purity of
compounds was checked by TLC on silica gel by using aluminum sheet and was purified by
column chromatography. The elemental analysis was carried out by chemical methods.

Synthesis of 7- Hydroxy-4-Methyl Coumarin (1)

Resorcinol (1.1 gm, 0.01 mol) was dissolved completely in ethylacetoacetate (1.35 gm, 0.01
mol) in a 50 ml dry round bottom flask. Ceric Ammonium Nitrate (CAN)(0.5 gm) was added
to this mixture and mixed thoroughly using a glass rod. Then the mixture was heated for 3 — 4
hr. at 60°C. Then mixture was cooled to room temperatureand 50 ml water was added to it
and kept overnight. White solids were filtered and wash with cold water. Then the crude
product was recrystallized from ethanol. The Yields: 85%, Melting point: 192 °C, Molecular
Formula: C19HgOs.

0 0 7
+ CAN
/\
(1)

Scheme 1
Synthesis of 6-nitro-7-Hydroxy-4-Methyl Coumarin (2)

The nitration of 7-hydroxy-4-methyl Coumarin using concentrated nitric acid and sulphuric
acid at 5°C gave two nitro isomers i.e. 7-hydroxy-4-methyl-8-nitro Coumarin & 7-hydroxy 4
methyl-6-nitro Coumarin. In a conical flask 7-hydroxy-4-methyl Coumarin (1 gm) was
dissolved in conc. H,SO, (10 ml.) and then keep the flask in an ice bath. When the
temperature inside the flask is below 10°C, add 4ml of nitrating mixture (1 ml of concentrated
nitric acid and 3 ml of concentrated sulphuric acid) taking care that the temperature does not
rise above 10 °C. After the addition was completed, removed the flask from the ice bath and
keep it at room temperature for an hour. The flask shaked occasionally during this period and
then poured with stirring in a beaker containing crushed ice. The crude product filtered which
is @ mixture of 6 and 8 nitro derivatives and washed with cold water. Transfer the crude

mixture in a conical flask containing ethanol and boiled. The residue is 6-nitro-4-methyl-7
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hydroxy coumarin, m.p 260-262 °C and filtrate contains 8 nitro derivative.Concentrated the
filtrate, and cooled in an ice bath, 8 nitro derivativecrystallized out. Yields: 60%, Melting
point: 260 - 262°C, Molecular Formula: C1oH;NOs.

NO, =
ZD\ HNO3 J/%Di '
R — e
(6] (0) OH Ie) o) OH © © OH
NO
(2) 2

(1)
Scheme 2
Synthesis of 6-Amino-7-hydroxy-4-methyl Coumarin (3)

Iron powder (4 gm) was added portion wise with stirring to a hot mixture of 6 nitro-7-
hydroxy-4- methyl Coumarin (2.21 gm, 0.01 moles) in ethyl alcohol (10 ml) and concentrated
hydrochloric acid (15 ml) at reflux temperature. After completion of the addition, the
refluxing was continued for 6 hours. Upon cooling a white precipitate formed, which was
filtered off, washed with water, dried and recrystallized. Yields: 50%, Melting point: 284°C,

Molecular Formula: C1oHgNO5.

NOZ NHZ
~ HCl Z
Iron Powder
(0] 0] OH (0] 0] OH
(2) (3)

Scheme 3

Synthesis of 8-methyl-2-[p-benzoate]-6H-pyrano [6, 7-d] benzoxazol-6-ones (4)

To a solution of 6 amino derivative (3) (0.42 gm, 0.002 mole) in pyridine (10 ml), an (0.300
gm, 0.002 mole)pthalic anhydride was added. The reaction mixture was refluxed for 10 hrs,
the pyridine was distilled under reduced pressure, and the residue was washed with water and

dissolved in NaOH solution (5%, 10 ml). The reaction mixture wasfiltered off and neutralized
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by dilute hydrochloric acid. The precipitate formed was filtered off, washed with water, dried
and recrystallized.Yields: 82%, Melting Point: >300°C, Molecular Formula: C1gH1;NOs.

NH
= ? . ) = N
Pthalic anhydride AN
. CgH4COOH
Pyridine
0 0 OH o o o
(4)

(3)

Scheme 4
Synthesis of 6-methyl-2-benzayl-8H-pyrano [2, 3-e] benzoxazol-8-one (5)

In a solution of 3 (0.42 gm, 0.002 mole) in glacial acetic acid (20 ml), add benzaldehyde
(0.212 gm, 0.002mole) and was refluxed for 15 hours, cooled, poured into ice/cold water. The
precipitate formed was filtered off and recrystallized. Yield: 65%, Melting point: 232 °C,

Molecular Formula having C;7H1;NO:s.

NH,
= s N
Benzaldehyde \> —CgHs
Glacial acetic acid
(0] 0] OH o) 0 o]
(5)

(3)
Scheme 5

RESULTS AND DISCUSSION

From the literature survey it reveals that the coumarin have been reported for number of
pharmacological activities and some molecules have shown significant and some compounds
show moderate and good activities. Here we have synthesized some amino coumarin
compounds bearing coumarin nucleus attached to benzoxazol moieties. The purity of the
synthesized compounds was preliminary checked by their physical constant, elemental

analysis and functional group analysis.
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Table 1: The Melting Point, % of yield, molecular formula of synthesized compounds

Compound No. | Melting Point | Yield (%) | Molecular Formula
1 192 85 C10HsO3
2 262 60 C10H7NOs
3 284 50 C10HgNO3
4 >300 82 C18H11NOs
5 232 65 C17H1NO3

CONCLUSION

In this study 6-methyl-2-[p-benzoate]-8H-pyrano [2, 3-e] benzoxazol-8-ones (4) and 6-
methyl-2-benzayl-8H-pyrano [2, 3-e] benzoxazol-8-one (5) were successfully synthesized.
However further studies are needed to evaluate the biological activity and establish molecular

mechanisms, which are responsible for their biological activity.
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