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Abstract

lndan\l o-cresol has be€n obtained in high !ield by the reaction of o-cresol lrith indenc in the prcscnce of
benzenesulphonic acid. l'he eflect 0f variation oftemperature, molar ratio ofo-cresol to indene, time ofreaction
and amount ofbenzenesulphonic acid on the reaction has be€n studied.

\irlords: Indanylation, o-Cresol, Indene, Benzenesul-
:-. :--:: a;rd. Antioxidanl.

Irtroduction

- ::. .ared phel]ols and their de|ivatives arc the outstal'rdlng
.:-:::sLdants and lnultifr"rnctional stabilizers in fuels.
.-::::ating oils and polymeric matelials Lr . Some of their
:.::i ati\ es are strol.rg herbicides and bactericidesa"' .\-k)lated cresols with long alkyl group are intermediates
::: surlactants and detergentsr. Isomeric cresols have been
.-it11ated wlth olefins by several authors :' :8 But studies on
::: reactions ol cresols with indcne in the presence of
::nzencsulphonic aoid are absent.

i:: rhe present work , reactior') of o-cresol with indene in the
rresence of benzenesulphonic acid has been investigated.

Lxperimental

llic rcactions rverc caniecl out in a three necked round
bottomed llask fitted $,ith a condenser'. a them.lometer, a

dropping fr.Lnnel and a stirrel. o-Cresol -calalyst mixture was

charged into the llask. heated to the temperature of the
expenment, then lndene was introduced into the mixture
gradually ovel a certain period of tine (tlme ol addition)
\ith constant stir:ring. The leaction mixldre rvas stined for
another period of time (time of stirling) at the sane
tenlperature after the addition of the total amount of rndene.

The reaction mass was then cooled to room ten-rperature,
dissolved in petroleum ether and neutralized. Ihe reacticl'r
mixture \\,as then washed with distilled watcr several times
and unreacted reactants and solv€nt were distilled off at
atmospheric pressure. The residual product was ftnally
distilled and characterized by spectral means.

Results and Discussion

The reaction of o-cresol with indene was investigated in the
presence of benzenesulphonic acid over the tentperatulc
ra[ge of 100 to 1400C, Molar ratio ofo-cresol to rndene *as
varied from 4:l to 8:1, amount of benzenesulphonic acid
was varied from 2 to 8ol, by wt. of o-cresol and time of
reaction ftom 2 to 5h.

The reaction gave the isomeric mrxtule of indanyl o-cresol
(ir.rdanyl gloup substituted the aromatic ling to tl'te ortllo, or
para- posltion with respect to the 'OII group). 1he eflcct of
the variation of temperature, time of reaction and molar
ratio ofo-clesol to mdetle on the reaction has been shorvn
in the Table 1. Under the conditions studied, the yield ofthc
product iucreased with the increase ol temperature (Expt.
No. 2, 5 & 9), molar latio of o-cresoi to indene (Expr. No. 2,
4 & 7)r amount of benzenesulphonic acid (Expt No. 1.2 &
3) and time ofreaction (Expt. \o.2,6 & 8).

Table 1: Alk,viation ofo cresol rvith indene in prcsence of benzenesulphonic acid.
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Thus, tl're n'raximurn yield of the product u as obtained under
the tbllowing coudjtionsr temperature - 1,l0iC. molar ratio

of o cresol to indene = E:1, amount of benzenesulphonic
acicl 8%, by rvt. of o clesol, time of addition - 2h and time

E\pl No RerrtLor rofd itions %, yreld ol rn(lanyl

lenln . I Molar ratio

indene

Iifre ol
addrtrof.
h

Trme of
strn ing,
h

Arnouni of bef zcf es!lphonic
acid, % b), \\t. olo'cresol

il0 EI ) 8i.l

2 ]]0 8l 79.2

.l t10 tr ,1) 1

2 71 8

120 81 )

a l,:10 8l 3-r I

t10 ) 565

I r10 8I 2 0 6tt
r00 8l
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01'stining : th. The UV-speclnLm of tbe ploduct shou'ed

strong absorytion at i,,,.* : 298.5 nn.i in 0.01\'l n.iethanol

solution.

IR spectrum ofthe product showed absorption bands at 710-
750 cmr for 1, 2, 3-trisubstrtutcd aromatic ring. Bands uear
800-900 cmr indicated thc prese[ce of 1.2,4 trjsubstituted

Table 2: THNNIR- spectrum of indanl'l o-cresol.
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aromatic ling. Band at 1400 cmr accountcd fbl thc OH
eroup. Bands at 2910cnr and 1590cmL shou'cci the C-ll
stretclr.rnd C C.trctch -c5pcc'i\ cl\.

Ubserr eJ srgnal. of lhe protons Cherrical shilt rll the d ppnl

Three protons on thc CH. gr oup 2.1

All the protons on thc lndanyl group e,\ccpt lour on the
aromatic ring

l. t -1.6

Aromatic flng protons 6.9,1.6

-OIl .-rrro up proton 6t)
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