Available online at www.pelagiar esear chlibrary.com

Pelagia Research Library

Der Chemica Sinica, 2014, 5(5):67-70

Library Library

I SSN: 0976-8505
CODEN (USA) CSHIA5

Comparative study of various synthetic methods of 7-hydr oxy-4-methyl
coumarinsvia Pechmann reaction

Omprakash S. Chavan®and Mohammad A. Baseer?

!Department of Chemistry, Badrinarayan Barwale Cgd#ieJalna, Maharashtra, India
P, G. Department of Chemistry, Yashavant Collegad¥d Maharashtra, India

ABSTRACT

Resorcinol condensed with Ethyl acetoacetate (E¥iA)Pechmann condensation to form 7-hydroxy-4 -Meth
Coumarin in various reaction conditions. Presenpgais comparative study of synthesis of 7-hydebxyMethyl
Coumarinwith respect toyield, reaction time and at@an conditions. All products (3a- j) are charadzed by
spectral data and elemental analysis.
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INTRODUCTION

Coumarins are naturally occurring compound and doium various plants in large quantities.Coumarime a
biologically active compound used in various aspéike cosmetics, medicines and pharmaceuticalsinbs[1].
Coumarin molecules are recently used in anti- tidesis and anti- AIDS[2]as active drugs. So iineresting to
study the molecule and its derivatives. It is vkelbwn that the Coumarin derivatives represent goitant class of
oxygen containing heterocyclic compounds. They wigely used as additives in foods, perfumes andhi
preparation of optical Brighteners[3]as well astadyes[4].

Coumarins have been synthesized by several routelkiding Pechmann[5], Perkins[6], Knovengeals[7],
Reformatskys[8], and Witting[9]reaction. Among theethods applied, Pechmann reaction is the mostlwide
applied methods for synthesizing Coumarins. Pechniarolves the condensation of phenols withketo esters in
the presence of variety of acids. Various acid syfjilee Lewis[10], Protic[11], Solid acids[12], ac&hhydrides[13],
and in different ionic liquids[14], as well as seht free condition[15].

In continuation of our interest, the current wodpresents the comparative study of synthesis ofdrely-4 -
Methyl Coumarin by Pechmann condensation usingufft procedures and its influence with variousetsplike
yield, reaction time and conditions.
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REACTION SCHEME:

OH
O O N
R.C.(aj
OH HO (O Xe]
. 7-hydroxy -4 -Methyl Coumarin
Resorcinol EAA

MATERIALSAND METHODS

The melting points of the compounds were determinegpen head capillary and are uncorrected. Thepkttra of
the compounds were recorded in the region of 4@M-4m® by using KBr pallet on FT-IR Perkin
spectrophotometer’HNMR spectra were recorded on a DRX-300 Bruker FIRNspectrophotometer in CDLI
The values of chemical shift are expressed ppm as a unit. All the compounds were checkegioity by thin
layer chromatography (TLC). The sonicator was usitl 100 wattspower of 230 V AC suppliers.

Synthesis of 7-hydroxy- 4-methyl Coumarin (3a) by conventional method [16]with Conc. Sulfuric acid as
Catalyst:

A solution of 1.1 gm of resorcinol and 1.3 gm of &£fvas added drop wise with stirring to 10 ml of coRLSO;.

So that the temperature of reaction mixture didraite above the 1Gthe reaction on complete addition mixture
was kept at ambient temperature for 18 hr.and ploemed with vigorous stirringto the mixture of iaed water. The
precipitated was filter off and washed with coldterathendried under reduced pressure to affordcthde solid
mass.On recrystallised from aqueous alcoholgivasiompound. (3a)

Synthesis of 7-hydroxy- 4-methyl Coumarin (3b) by Microwave Irradiation method [17]:

Equimolar amount of solution of Resorcinol and EAAs mixed well with the help of glass rod for fivientes
with 1 ml of conc. HSO, and placed in an open conical flask in domesticromi@ve oven containing 2mg
magnesium sulfate and irradiated for 5 min at 3%@tsv(TLC monitor) and pour to ice water mixturdtgned
precipitate filter off and recrystallized by usiagueous alcohol.

Synthesis of 7-hydroxy-4-M ethyl Coumarin (3c) by Infra-Red lamp heating method[18]:

Equimolar amount of solution of Resorcinol and EAAs mixed with a glass rod for few minute contagninml of
Conc. BHSO, and heated with medicinal Infra Red lamp (250wdtis 8-10 hours, the temperature of the reaction
mixture did not exceed above 76 . After completion of reaction (TLC)poured to{aeater mixture then filter it
off and recrystallised from aqueous alcohol.

Synthesis of 7-hydroxy-4-M ethyl Coumarin (3d) by Sonicator method[19]:

Equimolar amount of solution of Resorcinol and EAsas mixed in 50 ml of round bottom flask followeg b
addition of water (5ml). The mixture was irradiatedthe water bath of an ultra sound cleaner (1@gtsy for 30
min, after completion of reaction, monitor by TL{e solid product was filtered,washed by cold wated dried
under vacuum. The crude product was recrystallis@thanol (20 %) The yield of the product waselistn table 1.

Synthesis of 7-hydroxy-4-M ethyl Coumarin (3€) by conventionalmethod [20]without any catalyst:

Equimolar amount of solution of Resorcinol and &ffryyamino crotonate (Enamine derivatives of EAA) leelaht
180 °C without any catalyst, after completion of reasfiononitor by TLC, the reaction mixture was cookett
poured to cold water, obtained solid was washeth witld water and finally solid mass was recrystali from
aqueous alcohol to afford a pure product. Thedydélthe product was listed in table 1.

Synthesis of 7-hydroxy- 4-methyl Coumarin (3f) by conventional method [13]with solid state Catalyst:

To a mixture of resorcinol (1 mmol) afeketo ester (EAA) (1.2mmol) in a RBF was addettaisupported Boric
trisulfuric acid anhydride as a solid catalyst (M61%) then the flask was immersed in an oil batjusted at 8%C,
equipped with a condenser and the mixture wasedtifor suitable period of time, monitored by TLCftek
completion of reaction, the oil bath was removed tire flask was allowed to attained room tempeeaffterwards
CHCI; was added and the suspension was filtered to rertiay catalyst. The obtained solution was then agsh
with water and evaporated. Finally,the residue reasystallised from ag. Ethanol to obtain the prompounds.
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Synthesis of 7-hydroxy-4-M ethyl Coumarin (3g) by ionic liquid Catalyzed method [21]:

A mixture of Resorcinol (1 mmol)}-keto Ester (EAA) (1 mmol) and ionic liquid [(4-$oHbutyl) tris (4-sulfo-
phenyl) phosphonium hydrogen sulphate] (10 mol %paatalyst were mixed without any solvent andesti at
room temperature for an appropriate time (20 miffer completion of reaction, indicated by TLC, 2 af water
was added and the mixture was stirred for an amiti5 min. the precipitated product was filteregdshed with
cold water, dried and crystallized from ethanoleTdgueous layer containing ionic liquid was recesleunder
reduced pressure, washed with acetone, dried arsgdefor subsequent reactions. The yield of thelypbwas
listed in table 1.

Synthesis of 7-hydroxy-4-M ethyl Coumarin (3h) by solvent free (Neat Reaction) method [22]:

A mixture of Resorcinol (1 mmolj- keto Ester (EAA) (1 mmol) and poly vinyl sulfurecid (10 mol %) as a
catalyst was stirred at room temperature underesoliree condition for period of 20min. Completioihreaction is

compared by TLC. After completion of reaction, wateml) was added to reaction mixture and stir@dainother 2

min, filtered and recrystallised from ethanol tdoad desire product in good yield. The yield of gw@duct was

listed in table 1.

Synthesis of 7-hydroxy- 4-methyl Coumarin (3i) by using Phase transfer catalyzed method [23]:

A solution of Resorcinol (5mmole), EAA (5mmole)tenzene (20 ml) with saturated aqueous potassivnocate
solution (20 ml) and tetra n butyl ammonium hydmgilphate (1.2 mmol) were stirred magneticallyraam
temperature for 30 min. The completion of reacimehecked by TLC. The benzene layer separatededasith
water, and benzene removed by distillation undéuced pressure. The residue thus obtained wasaliizst from
methanol,to give good yield of 7-hydroxy- 4-met@dumarin (3i)

Synthesis of 7-hydroxy- 4-Methyl Coumarin (3j) by simple grinding technical method [15]:

To an equimolar mixture of resorcinol and Ethyltacacetate was added TsOH in a mortar and groundlitwith

a pestle at room temperature. The Mixture was keate0°C for 10 min., after cooling, water was added te th
reaction mixture and obtained solid products weléected by filtration to give 7-hydroxy- 4-Meth@oumarin in
very good yield. The crude crystals thus obtainedewecrystallized by ethanol to afford pure ca@ssl prisms. The
yield of the product was listed in table 1.

Table No. 1. Table showing Reaction condition, Time, Temperatureand Yield of Compounds 3

Sr. No. | Compounds Timewith temp. Yield Reaction Conditions
1 3a Overnight at RT 85%| Conc.,80,, addition at 0C, Overnight at RT.
2 3b 5 min at 350 Watts 95% MW Irradiation.
3 3c 8-10 Hrs. at 250 Watt: 509 IR lamp heating.
4 3d 30 min at 100 Wat 65% | Ultra sound Irradiatiol
5 3e 20 min at 180C 85% | Without any solvent and Without any Cata(i{gat Reaction),
6 af 25 min at 85C 93% | BTSA —SiQcatalyst.
7 3g 20 min at RT 97%| lonic Liquid catalyzed, withoutyssolvent.
8 3h 20 min at RT 95%| PVS Acid Catalyzed, without anlysnt.
9 3i 30 min at RT 80%| PTC catalyzed.
10 3 10 min at 60C 98% | Simple grinding Technique at RT, therPGGor 10 min.
CONCLUSION

In conclusion, here we reported comparative studyreparation of Coumarin by various methods. Amargch
this study prove that green synthetic method &jnbst efficient via by simple grinding Technigu&ain product
within few minutes.
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