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a) ¥4 50 mL N,N - —H I 2R, 0.2 g JoKRES
FRENCA 100 mL EES S R, AR T, Wik
T 80 C, Fidk TR A L ke, HEmIrA L
Bt 50 mL, SEREJSAREE N 30 min, (5 1EfNE, 15 %]
PRI, WEZER, K 95 ~ 100 °C/15 mmHg,
HENTEIEY ) (CH,),N(CH,CH,0), H.

b) A 4.7 g BRaE ™ Pl NaH 2 100 mL
JooK & Tk 5 2 4% 3 i 26. 6 g (CH, ), N
(CH,CH,0),H, Ry BV R AR, R RT
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SRR G Z 12 M A 10% 58 k48, 2 pH
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SRIG IR ZE B IIC AR 94 ~ 95 °C/28 mmHg {843, 157
W & 7= & (CH, ), N (CH, CH, 0), CH, CH;:
12.1 ¢, IR 38%.
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'"H - NMR ( CDCl,, 400 MHz) : 83. 40 — 3. 46
(8H, m), 2.48(2 H, t), 2.22(6 H, s), 1.17
(3H,t).

“C - NMR (CDCL,, 100 MHz) : §70.5, 69.9,
69.3,66.7, 58.9, 45.9, 15.2.

¢) ZIR T, M 50ml PUEER, 8.05 g(CH,),N
(CH,CH,0),CH,CH, Hi i 6. 2 ¢ W Leff iR £ 1
TMSEEE)s , MR 12 h, RNAK R 75 B,
TIRBE PR TOK CREVER, SR R ZZ BRI
A, A IL,12.8 g, TR, 1t 90%.

MR R

'"H - NMR(CDCl,, 400 MHz) : 83.95(2 H, s),
3.78(2 H, m), 3.64 -3.70(4 H, m), 3.47 -3.56
(4 H, m), 3.30(6 H, s),2.73(3 H, s), 1.41
(3H,t),1.19(3H, t).

"C - NMR (CDCL,, 100 MHz) : §67.0, 64. 4,
62.6,61.1,51.0,39.7,15.1, 8.5.
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Table 1. Properties of eight kinds of polyether quaternary ammonium ionic liquids

IL, IL, IL, IL, IL, IL, IL, L,
Yield / % 90 94 93 90 88 86 87 88
Melting point. / C 13 47 18 43 0 - -10 20
Thermal decomposition temperature / °C 290 306 299 314 293 304 299 292
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Hhn(Entries 3, 6 ~9) ; fEHE S —FER, —%4
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Table 2 Effect of reaction parameters on the cycloaddition of CO, to epichlorohydrin®

Entry Temperature/C Pco2/MPa Time/h Selectivity/% Yield/%
1 100 2.0 6 >99 29
2 110 2.0 6 >99 54
3 120 2.0 6 >99 87
4 130 2.0 6 >99 92
5 140 2.0 6 >99 99
6 120 2.0 3 >99 63
7 120 2.0 4 >99 74
8 120 2.0 5 >99 80
9 120 2.0 7 >99 88
10 120 1.5 6 >99 89
11 120 2.5 6 >99 86
12 120 3.0 6 >99 85

* Reaction conditions; epichlorohydrin(2.775 g, 0.03 mol) , catalyst IL;, (0.5 mmol, 0.143 g).
i (Entries 7, 65 8, 3, 4); X n 5 ROARASHE, R'EE R, #2087 FHESFas MOIBLINK, FRALT X
AR, R 8E (Entries 1, 2). BUREETRERER RS FIR T ROFROREE, 35 1 098 7 X 3 Sbe ke i ok
TR P B TR, AL R BT Calo  BTEYE, $EESUMICR. TRATH LSS BT & Bk
S SIS Ze e AL CO, SR BRI AR B
R3 TEGSHIEFiREX IR M ELZR
Table 3 Activity of polyether modified ionic liquid on the cycloaddition of CO, to epichlorohydrin®

Catalyst
Entry ] ; Selectivity/ % Yield/%
n R R

1 IL, 2 Et Et >99 87

2 IL, 2 Me Et >99 76

3 IL, 1 Et Et >99 85

4 IL, 1 Et H >99 83

5 1L 3 Et Et >99 90

6 IL, 4 Et H >99 92

7 IL, 4 Et Et >99 93

8 1L, 1 Et nBu >99 86

"Reaction conditions; epichlorohydrin(0.03 mol) , catalyst(0.5 mmol), 120°C, 2.0 MPa, 6 h
2.3 BRI EFREELTNERF A -
SEPRMEALTE ME I 1 T, WAL, 5% T M T

WHIERE RIRICR. ek — Btk 1T R4, ) S ol
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PEEAE. 25K R (I 1) o AR ER IR, Run
HAEMEIAANAZ , B IRUEER SN, 7 Prie3qTy P 1Ak L R RACR B

REILRTF 96% L) |, SEFEMEIE 2R T 99% . Fig. 1 Recycling of IL as catalyst
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Synthesis of Polyether Modified Quaternary Ammonium Ionic
Liquids and their Catalysis on the Cycloaddition of CO, to
Epichlorohydrin

ZHAO Bin, CHEN Dian-Jun, LI Yong-Lu, JIANG Jing-Yang
(State Key Laboratory of Fine Chemicals, Dalian University of Technology, Dalian 116012, China)

Abstract : Eight kinds of polyether quaternary ammonium ionic liquid were synthesized. All these ionic liquids effi-

ciently catalyze the cycloaddition of CO, to epichlorohydrin without solvents and are stable to air and water. The

structures of ionic liquids have an influence on the activities. The bigger the cation of the catalyst is, the higher the

catalytic activity. Under the reaction conditions (140 C, 2.0 MPa, 6 h ), the product yield is 99% with IL, as

catalyst. The catalyst can be recycled.

Keywords: ionic liquid; cycloaddition; quaternary ammonium; CO, ; epichlorohydrin



