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ABSTRACT

p-hydroxybenzoic acid esters (Parabens) have been synthesized by
azeotropic digtillation technique using toluene as azeotropic agent in pres-
ence of minimum amount of concentrated sulphuric acid with correspond-
ing alcohol. This method helpsto avoid the etherification of free hydroxyl
group and polycondensation of phenol containing carboxylic acid as an

impurity. © 2011 Trade Sciencelnc. - INDIA

INTRODUCTION

Parabenshavebeen attracting greet interest because
of their importance in synthetic organic chemistry.
Parabensare associated with variousbiological activi-
tiesviz. antifungd and antimicrobid activities! they have
a sofound applications as preservative agentsin foods,
beverages, drugs and cosmeticsY. Theantimicrobial
activity of parabensisdirectly dependent on thechain
lenth23. Some par a-hydroxy akylbenzoates (parabens)
arefoundin natureat low level in plant sourceslike
barley, blackcurrants, peaches, carrots, onions, beans,
vanilla, corn, andflax seed oil etc. Severa methodsfor
the synthesis of parabens have been reported in the
literaturesuch asp-TSA or ZnCl,, under microwaveir-
radiation, montmorillonite K10 clay®™ andioniclig-
uid®, Althoughthese methodsare suitablefor certain
synthetic applications but many of these methodsare
associated with oneor more disadvantagessuch aslong
reaction time, harsh reaction conditions, unsatisfactory
yields, useof expensive catalyst and tediouswork-up.
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Consequently thereis scopefor further devel opment of
better yidds, smplepurification and separation method
and easy synthetic procedure applicableto industry.

EXPERIMENTAL

General procedure

Mdlting pointsweredetermined in open glasscap-
illariesand areuncorrected. *H NMR spectrawerere-
corded at room temperature on a 400 MHz Bruker
spectrometer inCDCI, using TMSasaninternal stan-
dard. Reactionswere monitored by TLC on aluminum
sheets precoated with silica gel 60F,,. p-
hydroxybenzoi c acid and a cohol swere purchased from
Merck, India Alcoholswerepurified by distillation be-
foreuse.

Typical experimental procedurefor thesynthess
of ethyl-4-hydr oxybenzoate (3b)

A 500 mL 4-nacked round bottom flask fitted with
overhead mechanical stirrer, adropping funnel, ather-
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mometer and dean-stark with condenser. Flask was
charged with 100 mL toluene, 2 mL concentrated
sulphuric acid, p-hydroxybenzoic acid (50g, 0.362
mole) and ethanol (16.5g, 0.35 mole) and heated the
reaction mixture at 95-98°C and continuously added
ethanol (28.0g, 0.6 mole) through dropping funnd within
5 hthen performed azeotropic distill ation with continu-
ousremoval of water formed inreaction mixture. The
progressof reactionismonitored by TLC. After comple-
tion of reaction, reaction mixturewascooled to 5°C.
Filtered the reaction mixture and washed with water
(25mLX3) and dried in vacuo to afford the pure prod-
uctin95%yield. Product was characterized by IR, *H
NM R and mass spectroscopic data

Ethyl-4-hydr oxybenzoate (3b)

Solid; m.p. 114-115°C; IR (KBr) vem™: 3222, 2850,
3000, 1672, 1169, 1582; *H NMR (TMS) 8ppm: 1.2
(t, J=6.8Hz, 3H), 4.2 (g, J= 7.6 Hz, 2H), 6.8 (d, J
=8.8Hz,2H), 7.8 (d, J=8.8 Hz, 2H), 10.3 (bs, 1H).

RESULTSAND DISCUSSION

Synthetic estersaregenerdly prepared by reaction
of acohol with organic carboxylic acid in presence of
catalyst such assulphuric acid, thereactionisknown as
Fischer esterification. TheFi scher esterificationisare-
versiblereaction. Theequilibriumispushedto the prod-
uct side by taking excess of areactant by continuously
removing thewater formed in thereaction.

Herein, wereport the s mple and effectivemethod
for the synthesis of p-hydroxybenzoic acid esters
(Parabens) by azeotropic distillation technique using
toluene as azeotropic agent in presence of minimum
amount of concentrated sul phuric acid with correspond-
ing dcohol (Scheme1). Thismethod hel psto avoid the
etherification of free hydroxyl group and polyconden-
sation of phenol containing carboxylic acidasanimpu-
rity. The product produced by thistechnique gives ex-
tremely pureand further purificationisnot required.

Esterification of p-hydroxybenzoic acid with four
common a coholswas carried out under similar condi-
tions. Resultsare summarized in TABLE 1. Good to
excdlent yieldsand perfect sdlectivity wereobtainedin
all cases.

Azeotropic techniqueis seemsto bemore effec-
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TABLE 1: Efficient synthesisof parabens(3a-3d)
Temperature Reaction a Yied
Entry  Alcohal °C) time (h) Product (%)
1 Methanol 90-95 5 3a 94
2 Ethanol 95-98 5 3b 95
3 n-Propanol 90-105 6 3c 95
4 n-Butanol 90-105 6 3d 93

aAll productswerecharacterized by IR, *H NM R and mass spec-
troscopic data and their mps compared with literature values

tive, efficient and economical to get highly pure com-
pound with short reaction time and easy workup pro-
cedure. Reaction and azeotropic distillation canbecar-
ried out in samereaction vessd and aswater formedin
thereaction, it can beremoved continuoudy by ternary
azeotropic ditillation and aqueous bottom phase sepa-
rates out viaphase separator. Reaction will complete
within 5-6 h with minimum amount of & cohol. Recov-
ered toluene can be used as such for next batch and
corresponding a cohol can beused after purification by
digtillation.

CONCLUSIONS

In summary, anovel method for the synthesis of
parabensby azeotropic digtillation techniqueusing tolu-
eneasazeotropic agent in presence of minimum amount
of concentrated sul phuric acid with corresponding al -
cohol wasdeveloped on highyield for thefirst time.
The mainadvantages of thismethodology are: (1) easy
synthetic procedure; (2) extremely high purity product
obtained with good yields; (3) for commercia point of
view, processiseconomical; (4) quantity of effluentis
less; (5) toluene and excess a cohol can berecycled.
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