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Scheme 2 Synthesis of SalenAl( OPr)
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Scheme 3 Copolymerization of CO, and cyclohexene oxide
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Fig. 2 IR spectrum of the resulted copolymer of €O,
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Table 1 Copolymerization of CO, and epoxides using SalenAl{OPr) as a catalyst
Cocatalyst Comonomer  Reaction time  Catalytic efficiency  TOF® Cydlic carbonate
Catalysis . Lo [ ??]
( ratio) {mlL) (h) (g'g) (h~") (%)
SalenAl( OPr) - CHO(8) 64 28.2 1.2 - - -
SalenAl( OPr) DMAP(1) CHO(8) 36 181 14.0 0.50 0.0 0.15°
SalenAl( OPr) DMAP(2) CHO{8) 22 129 16.3 0.50 0.0 0.10
SalenAl(OPr) DMAP(2.5) CHO{8) 26 168 18.0 0.48 3.9 0.03
SulenAl( OPr) DMAP(8) CHO(8) a4 190 12.0 .48 1.6 0.07
SalenAl{ OPr) N-Melm(3) CHO(8) 36 104 8.00 0.43 4.5 0.06
SalenAL{ OPr) Bu NC1(3) CHO(8) 24 152 176 0.49 0.6 0.08
SalenAl{ OPr) BuyNBr(3) CHO(8} 24 148 17.1 0.50 0.0 Q.05
SalenAl({ OPr) DBU(3) CHO{8} 27 9.4 9.60  0.47 4.4 0.05
SalenAl{ OPr) DMAP{2) PO(10) 52 trace - - - -
(£Bu) (NO,)SalenAlCl*  BuyNCI(1) CHO(8) 8 73.5 35.4 3.0

* Reaction temperature; 80°C (CHO),55°C (P0); €O :8¢; ¥ Turnover frequency; Mole of polymer per mole catalyst; © Molar fraction of €O, in copolymer

calculated by ' H-NMR ,in allernative copolymer f, is 0.5; 4 M, = 9600, M, =5000,d=1.9;
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* From Ref.[4]
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SALENAI(OPr) CATALYST FOR THE COPOLYMERIZATION
OF CO, AND CYCLOHEXENE OXIDE

CUI Qi'?, ZHANG Min', XU Shouping'?, LIU Bachua', CHEN Liban'
(' Guangshou Institute of Chemistry , Chinese Academy of Science, Guangzhou 510650 )
(* Graduate School of the Chinese Academy of Science , Beifing 100039 )

Abstract SalenMX has drawn much attention recently, because it is nonsensitive to moisture and effective for
copolymerization of CO, and epoxides. However, usually expensive organic metal compounds were used. A low cost
procedure of SalenMX preparation is described that SalenAl (OPr) can be obtained by using aluminium ise-
propoxide reacted with SalenH, in tetrahydrofuran at room temperature overnight.The catalyst precursor Schiff-base
SalenH, ( N, N'-Bis{ salicylidene ) -1, 2-phenylenediamine)} was synthesized by refluxing 2 equiv salicylaldehyde and
1 equiv of 1,2-phenylendiamine in methnol for a period of time.SalenH, and SalenAl{OPr) were characterized by
FI-IR , mass Spectroscopy, UV-Vis and 'H-NMR. The copolymerization of carbon dioxide and cyclohexene oxide
{CHO) was carried out at 30°C for a certain period time using 50 mg SalenAl{ OPr) as catalyst.SalenAl(OPr) had
been shown to be an effective catalyst for the copolymerization of CO, and CHO along with a small quantity of
byproduct cyclic carbonate. The addition of various cocatalysts, including DMAP, N-Melm, DBU and Bu,NCI or
Bu, NBr salis can greatly enhance the rate of copolymerization . The copolymers were produced with >95% carbonate
linkages and < 5% eyclic carbonates. The highest catalytic efficiency is 190 g copolymer per g catalyst.
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