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ABSTRACT

7-Hydroxy coumarin reacts remarkably fast with many phenols and alkyl
halides under microwave irradiation which results in aromatic diethers.
Irradiation of the mixturesin adomestic microwave oven leadsin aremark-
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able short time (60-400 sec.) tothe desired O-alkyl derivativesof 7-Hydroxy
coumarin. The procedureissimple, rapid, efficient and isan alternative for
the use of inorganic carrier and organic solvent for microwave irradiation.
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1.INTRODUCTION

Microwavesareapowerful reliableenergy source
that may be adapted to many applications. It hasbeen
reported that microwaves will provide the organic
chemist with theright toolsand knowledgeto be able
to effectively apply microwaveenergy to any synthetic
routel Microwave heating and its application in
organic chemistry for thereactionsin ‘dry’ media is
currently devel oped successfully and in the past few
years there has been a tremendous interest in this
ared?®, Remarkable decreasein reaction timesand
in some cases cleaner reaction and better yields have
been reported with microwaveirradiation’®. Reactions
under dry conditions(i.e., inthe absence of asolvent,
on solid support with or without catalysts) wereorigi-
nally developed inlast eighties” Synthesiswithout
solventsunder microwaveirradiation offers several
advantages® Theabsence of solvent reducestherisk

of hazardousexplosionswhen thereaction takesplace
in a closed vessel in an oven. During microwave
induction of reactions under dry conditionsthe reac-
tants adsorbed on the surface of alumina, silicagel
and clay absorb the microwaves where as the
support does not. Consequently, such supported re-
agentsefficiently inducereactionsunder ssfeandsmple
conditionswith domestic microwave ovensinstead of
specialized commercia microwave systems that
require sealed Teflon bombg?

Thereaction between phenolsand alkyl halides
a series of PTC has been reported in an aqueous
solution of sodium hydroxide in the absence of
organic solvent!*® Copper catalyzed diaryl ether syn-
thesis of cesium carbonate as a base has been re-
ported™ Phenolshavebeen akylated using thealkyl
halide/cesium carbonate/acetonitrile system!*?

Synthesisof akyl phenyl ethershasbeen carried out
usingfluorideion®3. Microwaveirradiation hasbeen used
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for therapid synthesis of avariety of compounds#.,

Thermd conductivity of variousmateria sisimpor-
tant, in conventiona heeting, employing anexternd heat
source. The conductive hegting resultsinlong equilib-
rium time and absolute control over the reaction
becomedifficult. Conversdy, in microwave hegtingthe
microwaves are coupled directly with moleculesin
reaction mixtureleading torapidriseintemperatureand
the container isnot heated.

Asthisprocessisindependent of the thermal
conductivity of thereactor (vessel) materials, the
result isan instantaneous localized superheating of
anything that will react to dipole rotation or ionic
conduction, the two fundamental mechanismsfor
transferring energy from microwavesto the reac-
tion mass being heated. Microwaves transfer
energy in 10° swith each cycle of electromagnetic
energy. Thekinetic molecular relaxation from this
energy isapproximately 10° s. Thismeansthat the
energy transfers faster than the molecules can
relax, which resultsin non-equilibrium conditions
and high instantaneous temperatures that affect the
kinetics of the system. Further, microwaves do not
influence the orientation of those collisions, nor the
activation energy. Anincreasein temperature causes
greater movement of moleculeswhich leadsto a
greater number of energetic collisions. Thisleads
to enhancement in reaction rates and product
yields™®! Aromatic ethers can be obtained from
phenols and halide under microwaveirradiationin
absence of any inorganic carrier and organic
solvent. This method is very simple, rapid and
affords good yields of aromatic ethers® O-
alkylation’s of phenolic compounds is a versatile
approach to aryl ether. These compounds are the
basi s of many pharmaceutical templatesthat are used
in dry discovery with conducting heating these
reactions can take anywhere from oneto seven days
for completion. Microwave enhanced transforma-
tions of apolymer bound base (PTBD) with phenols
occur in lessthan 30 minutes®!! Ether isimportant
intermediatesin organic synthesis. They are useful
as pesticides, fungicides and sel ective herbicides
for the control of various noxious weeds?#1
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2.EXPERIMENTAL

Melting pointsweredeterminedin open capillaries
in Paraffin bath and are uncorrected. IR spectrawere
recorded in KBr disc on aPerkin Elmer spectrometer
for all products 1H-NMR spectrawere recorded on
NMR spectrometer in CDCI,, using chloroformanin-
ternal standard. The mass spectrawere recorded on
GCM S-QP 2010 mass spectrometer. All the reagents
used were of AR grade and were used without further
purification. Thereactionswere carried out in micro-
wave oven. (CE2977 Samsung)

All compoundswere characterized by modern spec-
tra and elementa techniques.

d. 'HNMR:(CDCl,, & ppm) :2.39 (s, -CH,), 6.05
(s, Ar-OCH_CH,O-Ar), 8.09(s, Ar-OH), 6.66-
7.50 (m,Arom) ESSMS: m/z 312.

e. 'NMR: (CDCI,, 5 ppm) :2.38 (s, -CH,), 6.04 (s,
Ar-OCH_CH,O-Ar), 6.79-7.45 (m, Arom) ES/
MS: m/z 341.

J. 'HNMR: (CDCl,, 5 ppm) :2.38 (s, -CH,), 6.06
(s,Ar-OCH,CH.0O-Ar), 6.81-8.80 (m, Arom) ES/
MS: m/z 347

n. 'HNMR: (CDCl,, 5 ppm) :2.38 (s, -CH,), 6.08
(s,Ar-OCH,0-Ar), 6.66-7.50 (m, Arom) ESMS:;
m/z 298.

t. 'HNMR:(CDCI, & ppm):2.39 (s, -CH,), 6.04
(s,Ar-OCH,0-Ar), 6.77-7.58 (m, Arom) ESMS:;
m/z 333.

3. RESULTSAND DISCUSSION
Under microwaveirradiation, number of phenols
reactsremarkably fast with 7-Hydroxy coumarin and

akyl halideto givearomatic diethers. Theresultsare
summarizedinTABLE 1.
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TABLE 1: Physical data of the synthesized compounds

WandT
required for i
Entry Phenol n ?qeacti on* \E:Veo l)d lz/(I)CP)
w Sec.

a 3- Hydroxy pyridine 2 600 65 72 128
b Resorcinol 2 600 82 70 82
c Picric acid 2 600 55 68 123
d Hydroquinone 2 600 247 83 158
e O-nitro phenol 2 600 65 74 171
f 2-naphthol 2 600 75 75 110
g P-nitro phenol 2 600 360 68 112
h 1-naphthol 2 600 80 74 86
i Salicylic acid 2 600 114 70 109
j 8-Hydroxy quinoline 2 600 73 72 80
k 3-Hydroxy pyridine 1 600 210 72 112
I Resorcinol 1 600 100 73 149
m Picric acid 1 600 60 66 131
n Hydroquinone 1 600 300 69 143
0 O-nitro phenol 1 600 80 70 182
p 2-naphthol 1 600 160 72 116
q P-nitro phenol 1 600 420 65 89
r 1-naphthol 1 600 60 69 90
S Salicylic acid 1 600 270 66 123
t 8-Hydroxy quinoline 1 600 65 68 161

*Where W and T indicate watts and time, respectively.

4. CONCLUSIONS

The present investigation we have been devel oped
simple and economical one step procedure for the
diether of 7-hydroxy coumarin that occursunder mild
conditionsusinginexpensivereagentsand microwave
oven astheirradiation source. M oreover, our method
of diether synthesisis superior to other methods. We
use coumarin, alkyl halides and phenols as starting
materials instead of Inorganic carriers and organic
solvents. Thismakesthe procedure simple, convenient
and safe. Onthe other hand, thisstudy leadsto abetter
understanding of O- alkylation of 7-hydroxy coumarin
derivatives.

—— Short Commumnication
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