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Synthesis of Benzophenone by Oxidation of Diphenylmethane under
Aliquat 336 as Phase Transfer Catalyst
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Abstract: Synthesis of benzophenone by oxidation of diphenylmethane at room temperature is studied using Aliquat
336 as phase transfer catalyst and potassium tert-hutoxide as base. No other study has shown that diphenylmethane can
be oxidized to benzophenone with quaternary ammonium salt as phase transfer catalyst. However, in presence of Aliquat
336, higher than 30% of benzophenone was yielded. The conversion of diphenylmethane was increased with increasing
amount of Aliquat 336 and potassium tert-butoxide. Higher partial pressure of oxygen favored conversion of
diphenylmethane and selectivity of benzophenone by increasing the concentration of oxygen in organic solvent. A reac-
tion mechanism involving the role of Aliquat 336 was also proposed.
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Fig. 1. Variation of the concentration of diphenylme-
thane( DPM) and benzophenone( BP) with re-
action time. (0 ); DPM, ( ®); BP. Reaction
condition : T=25C, P=14,7psi, rpm= 1600,
6.25mmol of diphenylmethane, 12.50mmol of
potassium tert-butoxide, 0.50mmol of Aliquat
336, and 30ml of benzene.
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Fig. 2. Effect of agiation speed on the oxidation of
diphenylmethane with 0.50mmol of Aliquat
336 catalyst. ( 0 ); conversion, (®); selec-
tivity. Reaction condition: T=25C, P=14.
7psi, reaction time=2hr, 6.25mmol of diphen-
ylmethane, 12.50mmol of potassium tert—

butoxide, and 30ml of benzene.
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Fig. 3. Effect of agiation speed on the conversion of
diphenylmethane with 0.08mmol of Aliquat
336 catalyst. Reaction condition: T=25,
P=14.7psi, reaction time=2hr, 6.25mmol of
diphenylmethane, 12.50mmol of potassium
tert-butoxide, and 30ml of benzene.
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Table 1. Conversion and Selectivity for the Oxida-
tion of Diphenylmethane with Various
Amount of Aliquat 336 Catalyst

Amount Conversion* Selectivity**
( mmol) (%) (%)
0.08 30 40
0.33 36 81
050 39 80
0.80 43 79

Reaction condition: T=25C, P=14.7psi, reaction

time=2hr, rpm=600, 6.25mmol of diphenylmethane,

12.50mmol of potassium tert-butoxide, and 30ml of

benzene

* Conversion( % )=(moles of diphenylmethane con-
sumed/moles of diphenylmethane
supplied) % 100

** Selectivity( % )={ moles of benzophenone produced/
moles of diphenylmethane consu-
med ) x 100
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Table 2. Conversion and Selectivity for the Oxida-
tion of Diphenylmethane at Various Reac-

tant Composition
DPM PTB Conversion | Selectivity
(mmol) ( mmol) (%) (%)
6.25 6.25 33 72
6.25 12.50 39 80
6.25 25.00 55 69
6.25 37.50 29 39
313 12.50 50 92
12.50 12.50 32 51
25.00 12.50 24 46

Reaction condition: T=25C, P=14.7psi, reaction
time=2hr, rpm=600, 0.50mmol of Aliquat 336, and
30ml of benzene
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Fig. 4. Conversion and selectivity as a function of the
partial pressure of oxygen. (O ); conversion,
(®); selectivity. Reaction condition: T=25
C, rpm=600, reaction time= 2hr, 6.25mmol
of diphenylmethane, 12.50mmol of potassium
tert-butoxide, 0.50mmol of Aliquat 336, and
30mi of benzene.
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