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1.2 1}E8
AM-400 Bruker Spectrospin.
1.3 ERE{#

BB —ERH PA(OAC), DPPPr(1, 3- X —HEBEFI 4% ) .CF,COOH ¥ £ A
200mL AERREEN, MEZHZABERBREZHNES AN 3.0MPa 55, B
B, HRIENEE, ZHESIFAESL 3.5MPa, A 3.5MPa CO, KW 1h, ER W B+
USR] 6.0MPa i, B MEEBM LB CO RNEHHEZR, BIZEN, FE, M
BHALXKERER HESPEFREZS~DEE, KB ITH TR VHEE.

2 BR5ITE

2.1 BMEZEER

FREENFELAF 1AL BFREA, ERH BN N-_HEEHKK N, N-
CHEZBE KZE. CRETREER b, ()-SR A S S

P, CRUKZBABH, ER A BRBAER R b, 0 RN IR BT

Table 1 Experimental results on solvent effect 2.2 ﬁg‘j}ﬁ

Solvent Product Reaction rate ﬁJJﬁE}ﬁﬁﬁﬁ&;ﬂéiﬁﬁ *X‘T}t
) {g Copolymer/ (gPd-h)) lﬂlﬁﬁﬁﬁﬁ, ))KEF'Q\Wm\Wﬁ\
N.N—HEFARE KZK _H

Methanol® 11.6 8700
Acetone® 6.0 2200 ETRFHA T HE HNMR ¥
Propionaldehyde 9.6 914 £ RHEHET T & 20, PCNMR
N, N-Dimethylformamide 8.7 828 &E&E 'E E 5}‘ ﬁ"l ;-u :Fﬁ 3 iﬂ %
N, N-Dimethylacetamide 4.0 381 4l101
Glacial acetic acid 3.5 333 ’
Dimethylsulfoxide 2.2 210 mﬁz‘ﬁ 3fk 4 EIE"})\;F
Reaction conditions: Pd{QAC), 0.lmmol, DFFPr 0.15mmol, Iﬁ_" ﬁ fﬁj EP fﬂ ‘Tg Pt rﬁ! E“J EE ﬁ gﬁ j:'l
+CH,CH,COFHPHFHRIBH

CF;COOH 5.0mmol, solvent 50mL. 95T. 1h: a, Pd(QAC),
0.025mmol Pd ( I )/DPPPr/CFsCO0H = 1: 1.55 50 (molar PO~ CARIRFEN Jr B B HOKSS,

ratio), methanol 50mL, 1h; b. Reaction temperature 1007, the E?iﬁgtﬁﬁﬁﬂj?ﬂiﬁﬁ y\ Eﬁ . :P
others are same a5 a BIWEMAONEEZENWEHEA

Table 2 Data and assignments of ' H-NMEK of the copolymers

Subveny/ Assigrment Oh0LMD— OhGR00- €OROEME  —0GLF —0LOLOH, Ci—W0— G=00—

Methanol 1.15(3)  2.68(4)  3.00{main)  3.84¢ 4.08
Acetone 1.04(3) 2.55(4)  2.87(main) 6.07(3) 6.4(2)
Propionaldehyde 1.04(3) 2.56(4) 2.87{main)
N, N-Dimethylformamide 1.05{(3)  2.56(4)  2.8B(main) 6.08(3) 5.4(2)
Glacial acetic acid 1.45(3) 2.97(4)  3.29(main)
Dimethylsulfoxide 1.65(3)  3.200(4)  3.48(man) 7.01{3) 6.35(2)
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FR K —CH,CH; f1—COOCH;, M\ 3F BE 8 75 77 o 73 21 (¥ 3% 9 9 56 2 £ B 9 —CH,CH;,
AFHEHS B —CH=CH, ZH.

Table 3 Datz of '"C-NMR of the copolymers

No. 1 2 3 4 5 6 7 g 9 10 11 12
Solvent (main} (main)
Methand 9.53 24.97 3057 38.77 39.63 43.55 550 217.62 219 2.4
Acetone 9.30 4.8 38.82 43.38 108.88 155.06 217.5%6 219.57
Propianaldehyde 9.63 25.14 38.4 43.67 109.17 155.38 217.89 219.90
N, N-DimethyHormamide .39 24.89 38.69 43.44 108.93 155.14 217.84 219.66
CGlacial acetic acid 901 2451 38.33 43.11 154.79 217.21 219.20
Dimethylsulioxide 10.4 265 40.13 44.84 218.68 223,30

Table 4 Assignments of PC-NMR of the copolymers

No. Chemical shift(8) Assignments
Exp. Cal.
t 9.53 9.41 —COCH; CH,
2 24.97 24.90 —COCH, CH, CH, CH,CO—
3 30.57 30.41 —CH, CH,COOCH;
#{main) 38.77 39.41 —{CH;CH; CO)—,, —COCH,CH,
5 39.63 39.41 —CH, CH,COOCH,
6 43.55 43.32 —COCH, CH,CH, CH,CO—
7 55.60 51.4 —C0OCH,8
8(impurity) 108 —OCOCF;
9(impurity) 155 —000CF,
1D(main) 217.62 —(CH,CH, CO),—
1 219 —COCH, CH,CH,CH, 00—
12 222 —COCH;CH;

2.3 XTHEIENT ZHE

WMER R R SRS AWM LA A, B ME T 5 2 89 4 4 7T LA R o 3k ad
FLRY (93] g F 28 EHUFE 0 DL HE A, X RE R Senl!' 2 Ml DrentX SR £ ABF R HI| ZAHE
& PLE B RAE.

LA BB RS BN L ER A E A SR W AWME—~CH,CH; f1—COOCH;.
MBI RN N—CH,CH; — ¥ 8, M Pd-H 3R LA, WA 1, HRNEMWERME
'H-NMR LR+ #HE FHE T Pd-H 9757, IRBIHE 7 & o] fE R & Pd-H 5| &, = Pd-H
BIREIEFEELERLERY, B RRE Y ETEN—COOCH, —¥FF#551%, B COBA
Pd-OR #ERBEAEN FHRENMEESIZ AR, LR 2, SRNAMEFL I % L
ReE B —F Y, WE—CH,CH, BB TR & SRR RV TTER, B 3.
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B BB BT WL, FEREEES AR P S | R B Y A Al i i —COOCH,, & IRV B4
BEsmE—CH,CH,, FUERARBEANTH BN ERTEAAELS BN PN EE
—CH,CH, M1—COOCH, .

Pd-H + C;H,— Pd-CH,CH, (1)
Pd-OR + CO — Pd-COOR 2)
) 0
Pd-CH,CH,-(®) ~~2+ PA-OR + CH,CH,-(P) (3)

MEBEBHN P EIAMEREERS —HHE—CHLCH, FAEHLEMN
—CH=CH, %, 5| KR N AN —CH=CH, —¥#H#, —CH=CH, RILEH
BLg-H B AR SR IR AN, WA 4, HBE HEN—CH,CH, —%F b5
1%, WK 5, W\—CH,CH, Fif 3| K3+ B KW, —CH,CH, XJ&H C,H, #A Pd-H &7
ERA, WAL U EE R P B Y 2 S PAH 5 R . 8% 1k RN e R —
CH,CH; %3, M=\ 6, A S-H HBEM F R EAH R ERE RELEY, R 4, 84 1L
REEERIK 6 B4 AT, FFLL—CH,CH; SERAEM, H R ETRBHE A& F
HCOHMMEH,.

-H
Pd-CH,CH,-(® ————> PdH + CHy=CH—® (4)
cO
Pd-CH,CH, Pd-COCH,CHj (5)
. .
Pd-CH,CH,-® —— Pd-H + CH;CH,-(® (6)

2.4 AN |

hy ER ST AT LU i, BRI S 5 T 3B S A5 R AT L, 72 PS5 0 )
BRI R A PR (L B B R S b ISR B IR B, 63 Y 2 et Pd-H
SI% 89, H R EFRB R THARR CO FHAER H,, XHEX, FMEBFCITX R
RIBOR 2B, SRAE AT, O — R —#, (B 6T 363 I, 75 PR M SRt
BHREAEHERANER, RE 1, REREE. 28, Z R4 RS — 2 4 MAEH
o, A ST 2 5k 0, T )RR IR R BT YU 2, 308 9 38 2L 0 TR R (LA S
), EA ORI ) S He b A E S AR M, BOR B E 1R T S 8 S
S YMETTEIM, BAEE—S HEATI. FLUE N BARA LB N AHH
MER, BATR—HRER, BRAA BB ONIER, BARHBR S LA
MEFISh, BB B IR, B2 5 3£ 5 5] R A IE

% LR, A SOEM BRI R T WHAEAE (DB CO/ 248 B TR0
B0, 5 IR RS, ZEIRR. FIREN, N-— P SRR N, N-— U 2 e K 2 —
AT SRR, T )- DURE RS S 03 B B9 6 L T 48, JUEL LK L9 W, 7
BAEBAR TR LT, BALIE IS TR T . 50 255 BT 45 SR e 0, 76 SRl
FIFSEE R ) PdH 31800, H B TR B R FIEZOR, H45 4 563 5 N A4
R R AR RURRAE T B B0 LB MR A BT, SR RN AN RNR YRR
L0, R SRR I B IE HE E AAT E E W B R AR, 75 T 2 B M A 9 Y 42,
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& Pd( 1 )& E RN PA(O) T L 2 LG,
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STUDIES ON SOLVENT EFFECTS OF PALLADIUM( [I ) CATALYZED
ALTERNATING COPOLYMERIZATION OF CO WITH ETHYLENE

LUO Hekuan, LI Dagang
{ Lanzhou Institute of Chemical Phasics, Chinese Academzy of Sciences, Lanzhou  730000)

Abstract Many new solvents were investigated for the copclymerization of CO with
ethylene to prepare polyketones with small reactor experiments. The backbone and the end
groups of the polyketones prepared in different solvents were analyzed with high resolution
IHNMR and !* C-NMR techniques. The experimental results showed that, besides in
methanol, in acetone, propionaldehyde, N, N-dimethylformamide, N, N-dimethylacetamide,
glacial acetic acid, dimethylsulfoxide, palladium ( II )-bisphosphine catalyst also had high
reactivity, especially in glacial acetic acid, the copolymerization could be performed without
anions of strong acid. The experimental results also showed that suitable solvent should have
suitable stability on central metal palladium ( {[ ) besides acting as diluent. End groups
analysis showed that the copolymerization was initiated by insertion of ethylene into Pd-H
bond in non-alcohol solvents, was mainly initiated by insertion of CO into Pd-OR bond in
alcohol solvents. .

Key words Carbon monoxide, Ethylene, Polyketone, Palladium( I ) catalyst, Solvent effect



