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Abstract: This study is related to the investigation of the characteristics of phase transfer catalysts on the addition reac-
tion of carbon dioxide and pheny! glycidyl ether(PGE). Quaternary ammonium salts showed a good conversion of PGE at
latm of CO; Among the quaternary ammonium salts tested, the ones with higher alkyl chain length and with more
hydrophilic counter anion showed higher catalytic activity. Polyethylene glycol and crown ether were also effective catalysts
when they are used with Nal. High pressure of CO; increased the conversion of PGE by increasing solubility of CO, in NMP.
A mechanism of the reaction involving the role of phase transfer catalyst was also proposed.
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nium chloride(TBAC, Sigma), tetraoctylammonium
bromide(TOAB, Aldrich), tricaprylylmethylammo-
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Fig. 1. Effects of catalysts on the conversion of

PGE.
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Fig. 2. Plot of In({PGE],/[PGE]) vs. reaction

time at 100°C.

Fokgde CO Y $5& YAtz ¥ 4 ok 29
22 A1) vehd 224 geje] PGE 44
£ 4(2)%} 2] PGEY ¥Eo] thsle] 1xpre

A
=T
2

=

epas olch,
- dPGET_ 1o, )rPGE] (1)
—%ﬂ( [PGE] 2)

g3k, A7 A1z, 1996

o)

r{q'

Table 1. Pseudo-first Order Rate Constant(k’)

with Various Catalysts
Catalysts Rate Constant(1/min)X10*
Nal 3.15
Aliquat 336 4.42
BTMAC 5.22
TBAC 6.12

Reaction Condition : 30mmol of PGE, 3mmol of cata-
lyst, rpm =550, 50ml of NMP, time=4hr, T=100C

Table 2. Effect of Quaternary Ammonium Cation on
the Psuedo-first Order Rate Constant(k’ )

Catalysts Rate Constant(1/min)X10?
Pr,N*Br~ 1.23
Bu,N*Br~ 2.13
Hex,N*Br~ 2.78
Oct,N*Br~ 3.49
Dod N*Br- 2.78

Reaction Condition : 30mmol of PGE, 3mmol of cata-
lyst, rpm=550, 50ml of NMP, time=4hr, T=80C
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Table 3. Effect of Counter Anions on the Psuedo-
first Order Rate Constant(k’ )

Catalysts Rate Constant(1/min)X10°
Bu,N*HSO,” 0.68
BuN*I~ 0.71
Bu.N*Br~ 2.13
Bu,N*Cl~ 3.00

Reaction Condition ; 30mmol of PGE, 3mmol of cata-
lyst, rpm="550, 50m! of NMP, time= 4hr, T=80C
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Table 4. Psuedo-first Order Rate Constant(k’) with
Nal and Crown Ether Catalyst System
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Table 5. Psuedo-first Order Rate Constant(k’)
with Nal and PEG Catalyst System

Catalysts(mmol) Rate Constant(1/min)X10* Cataysts(mmol) Rate Constant(1/min)X10°
Nal(1) 5.39 Nal(1) 0.54
Nal(3) 5.57 Nal(1)+PEG-150(0.2) 0.62
Nal(5) 5.90 Nal(1)+PEG-200(0.2) 1.00
Nal(1) +18-crown-6(0.5) 7.56 Nal(1)+PEG-400(0.2) 1.07
18-crown-6(0.1) 3.05 Nal(1)+PEG-2000(0.2) 0.80
Reaction Condition : 10mmol of PGE, rpm=300, Nal(1) +PEG-4000(0-2) 1.02

50m! of NMP, time=4hr, T=807C.
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Scheme 1. Scheme of PGE addition reaction with

CO, under phase transfer catalyst.
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Reaction Condition : 10mmol of PGE, rpm=300,
50ml of NMP, time=4hr, T=80C
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Fig. 4. Effects of CO, partial pressure on the con-

version of PGE.
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