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Abstract: Immobilized polyethylene glycols onto metal oxides such as y-ALO, a-ALO,, Si0; and TiO, were used as
phase transfer catalysts for the room temperature synthesis of aniline from nitrobenzene and ironpentacarbonyl. The
amount of attached PEG molecules increased with specific surface area of metal oxides. Among the immobilized cata-
lysts tested PEG/y-ALOs showed the highest activity. The reaction rate increased with the chain length of PEG mole-
cules and the aqueous NaOH concentration. Mechanistic study carried out using infrared spectrometer revealed that the
role of PEG was to increase the formation of HFe(CO),~ ion, which is known as active species, and its movement from
aqueous to organic phase.
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Table 1. Amount of Carbon and Attached PEG-600
Molecules onto Various Metal Oxides

Specific Area o Amount of PEG
Spport | ey | % C  romol/g —support)
r-ALO; 155 2.81 0.090
a-AlLO; 35 0.15 0.005
Si0-1 192 2.88 0.092
Si0—2 82 1.64 0.053
TiO, 27 0.10 0.003
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Fig. 1. Effects of support on the variation of nitro-
benzene concentration (5mmol of nitroben-
zene, 5mmol of Fe(CO)s, 1g of PEG/sup-
port, 10m¢ of benzene, 10m¢ of 2 N NaOH so-
lution, 25C ).
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Fig. 2. Effects of support on the variation of aniline
concentration (5mmol of nitrobenzene, S5mmol
of Fe(CO)s, 1g of PEG/support, 10mé of
benzene, 10m¢ of 2 N NaOH solution, 25C ).
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Fig. 3. Comparison of the variation of nitrobenzene
and aniline concentrations versus time with
immobilized and liquid PEG-600 catalysts
(5mmol of nitrobenzene, 5mmol of Fe(CO)s,
0.09 mmol of net PEG-600, 10m¢ of benzene,
10mé of 2 N NaOH solution, 25°C ).
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Table 2. Amount of Carbon and Attached PEG
Molecules on y-AlO;

o Amount of PEG
Catalyst % C ( mmol/g -support)
PEG- 200/7-ALO; 2.4 0.243
PEG- 400/7-Al,0, 2.29 0.112
PEG- 600/7-ALO, 2.81 0.090
PEG-2000/7-AL0O; 383 0.036
PEG—4000/7-AL0;s 374 0.021
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Fig. 4. Effects of immobilized PEG chain length on
the variation of nitrobenzene concentration
{5mmol of nitrobenzene, 5mmol of Fe(CO)s,
1g of PEG/y-ALQO, 10m¢ of benzene, 10mé
of 2 N NaOH solution, 25C ).
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Fig. 5. Effects of immobilized PEG chain length on
the variation of aniline concentration
(5mmol of nitrobenzne, 5mmol of Fe(CO);, 1

g of PEG/y-AlLQ;, 10mf of benzene, 10m¢ of
2 N NaOH solution, 25C ).
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Fig. 6. Effects of NaOH concentration on the varia-
tion of nitrobenzene concentration (5mmol
of nitrobenzene, 5mmol of Fe(CO)s, 1g of
PEG/y-AlL,Os, 10m¢ of benzene, 10m¢ of aque-
ous NaOH solution, 25°C ).
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tion of aniline concentration (5mmol of ni-
trobenzene, 5mmol of Fe(CO);, 1g of PEG/
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Table 3. Yield of Aniline at Different Experimental
Conditions with PEG-600/y-ALO; Cata-

lysts
Run| Size of y-ALO;| Solvent | Time |Yield of Aniline
(mm ) (hr) (%)
1 0.10 Benzene | 0.5 16
2 0.10 Benzene | 4.0 37
3 1.65 Benzene | 0.5 13
4 1.65 Benzene | 4.0 32
5 0.10 Acetone | 05 58
6 0.10 Acetone | 4.0 63
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Table 4. Infrared Absorption Bands
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Fig. 8. The infrared spectrum of organic phase be-

fore introduction of nitrobenzene.
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