Sci. J. Fac. Sci. Monoufia Univ. Vol . VII (1993). 123 - 129

STUDIES ON BENZYLATION OF METHOXYPHENOL ISOMERS
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ABSTRACT

The benzylation reaction was studied by reaction of
0-, m- and. P-methoxyphenol with benzyl alcohol at 373 K
and 393 K in the presence of polyphosphoric acid as
catalyst. Kinetic swdies of the reaction were achieved
using gas-liquid. chromatograph analyzer. The order of
reaction, activation energy and suggested mechanism were
considered.

EXPERIMENTAL

All experimental analyses were carried out using gas-liquid
chromatography analyzer LXM-8 MD-3 (Model Russian), which has
3-copper tubes columns with length 300 cm, internal pbre diameter 3
mm and full up by first (stelet-545 with liquid phase), second
(stelet-545, 20% CKTOT-50X) and third (stelet-545, 20% apozon L).

Condition of analysis :

Column temperature is 220°C, detector (Katarometra) 250°C,
dazatora 250°C, tok mosta 120 MA., inlet pressure 2 atom. and carrier

gas, hydrogen 99.5% with speed 40 ml/min.
General method of benzylation:

The reaction was carried out in a three-necked flask fitted with
stirrer, condensers and a hole for introducing the reactants and

withdrowing the samples. The flask was placed in a thermostatic oil
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bath. The quantity of 0-, m-, or p- methoxyphenol (2.16 g; 0.01 mol)
was introduced followed by polyphosphoric acid(1.8 g; 0.01 mol).
The reaction temperature was eclevated to the desired level, then
benzyl alohol (2.06 g; 0.01 mol) was added. The reaction
temperature was maintained at the desired level. Samples were
withdrown at different intervals. Afier cooling the sam;ﬂes, 0.1 mt of
cach sample was added to cold redestilied water (1 ml), with shaking
for 5 minutes, then extracted with diethyl ether (1 ml). The extract
was dried over anhydrous calcium chloride, then analyzed
chromatographically according to the method described by
Bakherev{ D),

RESULTS AND DISCUSSION

In earlier studies (2'6), the alkylation of isomers of
dimethoxybenzene with p- substituted benzyl alcohol was investigated
using polyphosphoric acid and some other catalysts. In the present
work, the reaction of o-, m- or p-methoxyphenol with benzyl alcohol,
in the presence of polyphosphoric acid as a catalyst at two different
temperatures (373 and 393 K) in molecular ratio (1:1), was

investigated.

It is suggested that the reaction proceeds via intermediate
formation of carbonium ion R +. including the catalyst, followed by
electrophilic attack on the methoxyphenol moiety, to obtained the

benzylmethoxyphenol and separation of the catalyst.
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R = (O)-chy

The relations between the concentration of the products
(mol/liter)and time (minutes) are shown in (Fig. 1) for reactions
carried out at 373 K and (Fig. 2) for reaction carried out at 393 K.
The derived kinetic curves are shown in (Fig. 3) and (Fig. 4),

respectively.

The calculated rate constants and activation energies are

tabulated in (table 1).

From (Figs. 3,4), it is clear that the benzylation is a second

order reaction. The rate constant K can be calculated from the

second order equation (7).
k=1 Cx
{ Co (Co Cx)

where Cx is the concentration after time t and Co the initial
concentration.
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Table (1) :
Rate Constant Activation Energies
373K 393K k Cal/mol
m-Methoxyphenol 0.052 0.138 9.698.10°
p-Methoxyphenol 0.029 0.062 7.548.103
o-Methoxyphenol 0.023 0.037 4.723.103

The present results show that the rate constant depends on
temperature and the presence of catalyst. The activation energy was
calculated from Arrhenius equation(8). The activation energy
decrease in the order m- > p- > o- methoxyphenol. The variation in
activation energy of substrate depend on distribution of charge density

and also on stric consideration.
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