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Coupling of CO, with epoxides catalyzed by DTPA
YUAN Xuexin,ZHOU Qiqi, CHEN Yu, YANG Haijian
(College of Chemistry and Materials Science, South-Central Minzu University, Wuhan 430074, China)

Abstract The cheap and readily available diethyltriaminepentaacetic acid (DTPA) was chosen as a catalyst and
tetrabutylammonium bromide (TBAB) as a co-calalyst to efficiently catalyze the coupling reaction between CO, and
propylene oxide to form cyclic carbonate under solvent-free conditions with high selectivity. Through systematic study of
reaction conditions, the optimal reaction conditions were as follows: 1% DTPA (molar ratio relative to substrate) , 1%
TBAB (molar ratio relative to substrate), 1 MPa CO, 100 °C and 2 h. Under the optimal reaction conditions, the catalytic
system showed good substrate adaptability, and could catalyze the reaction of a variety of epoxides containing different
functional groups with CO, to form the corresponding cyclic carbonates (16 cases). Further studies showed that the
catalytic system could also catalyze the reaction of CO, with different types of epoxides at atmospheric pressure with
moderate to excellent catalytic efficiency (9 cases). Subsequently, the reaction kinetics of the cycloaddition was
investigated using CO, and n-butyl glycidyl ether (BGE) as a model reaction, and the activation energy E of the reaction
was calculated to be 26.5 kJ-mol™. Finally, a possible reaction mechanism was proposed.
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Tab. 1 Screening of catalysts and co-catalysts

Entry Catalyst Co-catalyst Yield/%"
1 N, N-ZHIEH %R TBAB 57.5%
2 LW TR TBAB 80.0%
3 DTPA TBAB 93.5%
4 DTPA — —
5 DTPA TBAI 91.7%
6 DTPA TBAC 23.5%
7% DTPA TBAB 13..0%
8% DTPA TBAB 73.0%

@© AP HKE(S mL, 71.45 mmol ) , 1% HEALFI I, 19% B Ak 500
i, 1 MPa CO,,100 C,2 h; LI TMS Jy AT, i@3d 'H NMR 355347 2
TR

@ 2% TBAB.

(3 2% DTPA.
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Tab. 2 Screening of catalysts and co-catalysts

Entry 0/°C n(DTPA) :n(TBAB) Yield/%
1 60 1:1 67.6
2 80 1:1 89.3
3 100 1:1 93.5
4 120 1:1 86.2
5 100 1:2 73.0
6 100 1:1 89.3
7 100 2:1 54.1
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Tab. 4 Yield versus time of DTPA-catalyzed reaction of CO, and BGE

at atmospheric pressure at 373 K

Entry t/h Yield/%"
1 5 34.1
2 6 39.0
3 7 46.3
4 8 51.4
5 9 54.0
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Tab. 5 Yield versus time of DTPA-catalyzed reaction of CO, and BGE

at atmospheric pressure at 383 K

Entry t/h Yield/%"
1 5 37.2
2 6 42.6
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5 9 58.8
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1 5 33.7
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