ikt = &t B K B

B ETES:

 aER PR s
| R EERE




ot A 5

B8 kR

BRIE T
B2

et ]




A B & @

B R EERABYZ —. BI85 T X AR
RRGREXREER . WEZHRENEHERLIRS FEE
EFEE, ABPNHBTILERZTREER LOETEHR, B
HTREMFZTEZEEIFEANER. ERALQBSRBILE
METIERR I ERANRT#E, FrkRgEft. B
RANTFEL. Rk BRTBENRES. EF5L. By
. WAL, MEBRL., SEELHNSHLUARBRTRER
B ARy TR TE AR R AL R B 5 0 T

ABREABEL TN EARAAUR R ERREL S
SeA R, WAHAERVILE, BAE. 45Bk¥E. A
HATHHEANBFTEARSE, DREIFAEMAEHE
RELEBRBHROBESES.

A N

¥ oEE L ER

BRIER
g EH

RAEMHS: (BN
#THW: F 3

23k EBIBREFT
RMEBER AT
AR IEE DRI £«
BB HRAEE IR 55T
FraEB AL R T 24
TEA850 X 11681/ 518K 20Y, 2 B 5792
19904E 6 A 1 kR 19904F 6 HALITE 1 (IR
B % 1—2,470
ISBN 7-5025-0648-9/TQ-386
E OM4.30%



W& W OiE

BALRAZ Tk T, BURLS: TR TR 4 =, T
AT EERELSE, BABHLAK, hETRESELHD %
V. RBHRTWARRR, TUBRGEBRERE N F R SY
W, MAKEALSEEYTENTE, S EhESRd—4+
HEEMFEHROS X, BELELHOWGAE. ik, Aefey
2R, RETHRASHEWER, M, 1983FRERE RN RE
AR, RIEBIEN LSRN — A BB, M8, Mk
B34 & RE M RIES TP L RMEISR, XWEERETL
BALK R E B H R ER, AL RE SN T LB REDNL
2, MRS FGEA TS TR B RIB I B,
PACTT D4 h B R MR R A R B, AL BTk
BEBMLN, SNNHsRENSIRERER EES NNBER, M
ERBLRABMMELE, SEHELNNHARBE R T — Mk
W, B, BFRAHNNSFRIERSNGIER, SEmsrEEg
FERBMELAAELSRBLENFE. BHREARNS FRET AT
MR, — Bk P, HIEHh O R R, RS2l
BEEBEE, W TREREAMAT. BALTM—BLSE, BH
Fo R BRI SRR AR AL R, T S04 R B B N4 T
B LR LR SRR S B PLEAY AR, Bk, RBHMML, BN
AREFARENETL EMEENE, SEENEAS T LB
FaEAE BRI R, R0 SBREN SR, Bk RTF
SRR B, HE D PRI S, FRASESL RN
LR, BTN R SBEFE, AN E DS
e TE PR R (PR 2, TR A AL R 2 5 A KRR,
WAER, HEEMHELNTRFECS2RE TRLRS, £



BLEAMONGHRERR LTS, —ZXFUBIRIMEE
B, 19874, EZHNBRA T L2EERESBLERNES AT 3
—FREMPSIHHBLARRE, BRNARRETREE HH bk
> R R, fr ARXASURTEHE b _Biy 3 ZE R Z BT, i B
27 RE % TAEE X I E Bl k. &A{EE 8B REZIUR T
MENEFRSENER. FBEHNERNEFELEHHBLERHE
DLA B DAL 15 JR i Bl JR , R R AR A AR AL, R4S T 1
fk, Efb, BBRRBHES, SWBHL, FTHBL, Bk, M
gFBaL, SHRBEANLSHLURET AEMBI IR B ER L
FHNHETHE. 2PHI8RSREXEAR, ENEMHAMIL, WX
EHARR, BUAT el E R XNES. R FEXE B
MNREAETE, HAARLIAEEEIEE, AN, ATHES
R, SEKFER, BRASIZAETRESR, BREFXERAEE
HIFIBIE,

EFFARREMHRIES, RO/ T HEEHRERNX
RMREEE, BAEEETLZ PN ARSI} RHRER
#, RERASEDHFEBAETRBLDERMNE, WESMY
R _RERFEPHORBTHRBMLGEH R, REELERE L
Bt

Rtk Bt
1988-F8 7 T L&



ADVANCES IN

HOMOGENEOUS
CATALYSIS

Edited by
Qian Yanlong and Liao Shihtsien

Shanghat Institute o I Dalian Institute of
Organic Chemistry, Chemical Physics,
Academia Sinica Academia Sinica

Chemical Industry Press, Beijing, China
1989



3 K

WA HIE

Te
2.

4-Tﬁ%ﬂﬁ%%mﬁﬁ

| s %ﬁr RA% KEZ
S.Qwﬁ*ﬂm%uﬁkﬁﬁﬁﬂk RYR
6. BMH@LEAL e ZHER OB X KHER
P S
s.ﬁi%%%%"mmmmmmwmmmmmm%ﬂ
9. BREBBLBAMHER oo L E
m.ﬁﬁﬁﬁ%A%ﬁmﬁmﬂm%%%A S
e ckE NEE
n.ﬂﬁﬁﬁﬁ%%%k s -J%ﬁ
12. MEBHEL PTO R v ] BB
13. HAapR{bsn i % AL gﬁﬂ e
u,@ﬁmgﬁm%@mmm.“mm. - AW
15, Az AR B 2 A B B R ¢w¢
w.ﬁﬁ@%*ﬁ%%#@ﬁ%ﬁ% ”
v.m#ﬁﬁﬁﬁﬂw%w¢mmME% oo
eeteraen . k=
18. %&g$mmﬁr - BB

FREEX -

ﬂﬁ%%ﬁ%%ﬁmAﬁ¢EEMﬁﬁﬁﬁ

oo wRER BEA ERE (1)
ﬂﬁ%%mlﬂmm ~Hhk KRAE FRE (68)
3.wm@wﬁamw1¢wmm --------- @@a LE £ 97

(134)
(161)
(189
(233)
(305)
(326)

(342)
(381)
(435)
(464)
(487)
(508)

(B3D)

(572>
(610)

" (633)_



CONTENTS

Foreword

Te

2.

3.

4.

5.

8.

Recent advances in application of homogeneous ca-
talysis in fine organic synthesis

Qian, Yanlongy Zhou, Qiling and Huang, Yaozeng
Shanghai Institute of Organic Chemistry,Chinese
Academy of Sciences

Industrial application of homogeneous catalysis
Guo, Hefuy Song, Yongrui and Li, Rongsen

Dalian Institute of Chemical Physics, Chinese Aca-
demy of Sciences, Dalian

Homogeneous catalysis and petfochemical technology
Xu, Guoliang end Qian, Yanlong

Shanghai Institute of Organic Chemistry,Chinese
Academy of Sciences

Advances in asymmetrical homogeneous catalysis
Yang, Zhenyun; Song, Yongrut and Zhang, Suizhi
Dalian Institute of Chemical Physics, Chinese Aca—
demy of Sciences, Dalian

Homogeneous coordination catalysis in C; chemistry
and heterogenization

Wan, Huilin

Department of Chemistry, Xiamen University, Xia~
men

Homogeneous catalytic oxidation

Xi, Zuweiy Du, Wen and Zhang, Ming jun



10.

1.

12.

13.

Dalian Institute of Chemical Physics, Chinese Aca—
demy of Sciences, Dalian

Coordination catalytic activation of small molecules
Li, Guangnian and Zhang, Liang fu

Chengtu Institute of Organic Chemistry, Chinese

Academy of Sciences, Chengtu

Rare earth metal complex catalysis

Shen, Qi

Changchun Institute of Applied Chemistry, Chinese
Academy of Sciences, Changchun

Advances in Catalytic polymerization of olefin and
alkylene

Shen, Zhigun

Department of Chemistry, Zhejiang University, Ha~
ngchou

Polymerization of alkylene catalyzed homogeneously
by organometallic compounds

Ye, Dakeng and Liu, Daoyu

Department of Chemistry, Wuhan University, Wuhan
Transition metal cluster catalysis

Lin, Jiachu

Fujian Institute of Researéch on the Structure of
Matter, Chinese Academy of Sciences,Fuzhou, Fujian
Phase transition catalysis reactions

Liu, Hanming

Shanghai Institute of Organic Chemistry, Chinese
Academy of Sciences

Heterogenization of homogeneous catalysts

Liao, Shihisien and Xu, Yun _

Dalian Institute of Chemical Physics, Chinese Aca-



14,

15.

16.

17.

18.

demy of Sciences, Dalian

Enzyme catalysis and organic synthesis

Xu, Jiecheng

Shanghai Institute of Organic Chemistry,Chinese
Academy of Sciences

Immobilization of biocatalysts and it's application
Li, Shuben N

Lanchou Institute of Chemical Physics, Chinese
Academy of Sciensis, Lanchou

Advances in application of quantum chemistry in
homogeneous catalysis

Xu, Yinsh'eng; Wang, Renhu and He, Anbang

Dalian Insfitute of Chemical Physics, Chinese Aca-
demy of Sciences, Dalian

Advances in application of magnetic resonance in
homogeneous catalysis

Yang, Zhenyun

Dalian Institute of Chemical Physics, Chinese Aca-
demy of Sciences, Dalian

Hydroformylation of olefin

Yin, Yuangt

Lanchou Institute of Chemical Physics, Chinese
Academy of Sciences, Lanchou

Glossary of Abbreviations



1

B AL TERE A0 LA R B R 09 B
R

WL RAHEA #HEY
CCRERFEERENLERLR)

|

2w os

< & o
&

. B

. TR

7 1

. B
- Adb

. L

. FEA

. He s B
. i
. &4

. BEL

. HE XL
. i

. TH

. R B

mm%WNHEhWNH\“mhwt\D:—lh
+



A, G

1. WA Ak

2. L

3. &b

4, WEHHL

L AR

. AL

. A EBLHBILE R
. R R R

- i

. HREE Y REL
1% 45

. BB A

. BRAE AL Fo bk R L
. AL

. MRS

. LR

. AL

. Rl BB

L, FEk

. AL

+—. Eea kit
BH SR

wﬁ\;r—l(srwl\bl-—l\\

~
/

32 S JUR \C

wo=
—~ HY =

WAL EERE AT EHNHH—REATEM RN H. P
Bk, A FEESSHE200077 MA VLSRR HHELR
Rtk PR, WM R B B RS, RELFH R R R EERN K
R, B, MARAETRNZREAERKY RN, BR, #FE™



3

WdE DL it tios . BTEl, BRTME TSR ERRET S
R, ARBETRATEOHR. HHEELTUEIENNS
A ROREIR Y, B X 2R 4 & Y AL 5L R B
BERBFE, BRTIASFRELEBEARELE, BTETE
MALEY N TR, Wb DA PSR B A RA AL, K=R4%
B AYLE ROH FiE. KBTER, ARENERIAERBHZL
EFRHRNERERENSRRN, XBENMYE H I T i
B DRMFMEEM, mMEMEERSE BRNEESETHES 2
B, MIES R, KEGEERE. ST S A X p ki
Py YUFIMAL BN, RMER DURENFEFT, MR
WY, ORAE, RSB EARERNAHERNFEEE
MIBEA, EEMEE, BR, HEBELEANSESYETHBHAREL
RRAEH LABREARENER, BR L, XOENSRMLER
BRI RRE, BESARTERARBIIEE, X TFX -G8 E
19854 IR R B IE 0L, WUSRARNELERNE R, A X H
EENAINSEDREXF T REAR, EERBERTEASHE
B 22 E X — SR PR, ‘

Tk O 4k

1. &

KLk, STRANESARN BN -ESANBEE,
TAER, BHKRBWBAIL: BINAPRAGSIALEDSFRHAT AN
HE L, TPUBRTWBRNERS, . EER B E L
|:|:3l:133=

” Ru[R-binap) /k/\/'\/\
N CH ) - OH

(R) -

| Ru[§-binapl M
| —— OH
OH |

(S)_"




4

B 5 2 5530~5000, ¥ &R h 97~100%, e.e. ik 96~
98% . BRI HILFIR .

Ru[R—binrap]:

& A"i’ 0_.< @0 Ar, I;Z,

(R)~1 (S)~1 R

Q, Ar = CGHS: R = CH3 c, Ar = p"CHJCGH[.; R = CH3
b, Ar = CGHS; R = C(CH_‘;’;

ERHERENRLT:

Ru[binap]
M(CHz)n OH ul nap]—a_ /'\/\/L/\/OH

~ 309C,100atm
96
m=2,3 (92%e.e.)

MR FEE LR, MEDZIERTHREL,

Bk, MfIHABINAP—Ru( [)HE 1k, 5 7 8 31 HER
ﬁ.tl&l)o

W H B B BT DA ik BT BT AR RE RO, Hln,

RuC12{ (R)~binapl ,Hp ?H

ECOH,2000,460 . Me” “COoMe
' (B)~
977

(837%e.e.)

MeCOCOOMe

*HF B A Y, TR b b A R



-bi NEt3)
Rup C14[ (R) “_map]z( 3 NN

Y

0 O éH OH - E)H ol
987%
(99:1® &)
2. &k
ERTESEMEFEET, TRAXTTLHERAILHEES,
:>_NHR, RuCly(kPhu)a: +-5n00H _:;;>=__NR,

56~98%

Rl=Ph, PhCH==CH
Ré4=H, CN
R¥=CH,Ph, 33t

RAFAD U T UELFE T RAABER LS,

(@) 5] O
R-—(!H—-CN —pR—-(I_:CN
65~99%%
Bl AR 4T 1L T A B 2%,
OH O
/'\ + A\/OCOMe -KaHa@Ph, )
R R /\
”R R?
52~98%

R, Rle=fy i, 5%, H, BE, CO,Me, %%{tg%
e, - uRIRA T, WEEEB A IR,

Me on  Ruly (PPh3),
Me OH —— 8]
PhCH=CHCOMe

0 99.67




3. MR
§TR 4% A MR DRI IR AR S50 iy Ik 2272

OH , premcH Ru(COD)z,PBug,’_ '
%/T‘,/ \/\qﬁ\(\/

9%

RuClg (PMe3)(p-Cymene)
iy

PhCOOH + PhC==CH

Ph Ph 00CPh Ei
OCPh \
-+ et/ + e
\]‘1/0 I

PhC00
617% 64 2%
- - CppRu,R3P ghe
AcOH + ROCHoC=CH - ROCH;
34-927%

11 B A COAM A B AR, W —H TR & X T8 2 4
ﬁEEZS)g

: RuClj Pk OOCNEtj Ph
PhC=CH + C02 + Et oNH ~——eim
532 QOCNEt)

10%

EST WSS YBALTE TG AR HME, &l e,

ArSO,Cl+PhCH==CH, Ru,cg(}r.;xop ) Ph*CHCH,
8 6

(!71 A,SAI'
98%
(22~40% e. &.)

4. Fik -
MR BT AR SR AL E Y, R—A1FRNE

e
o .

-—
o

L LY |



i3 2 Naatal 4§“jn]’ X

]

RuC |
HOSo~A~~OR 4 pht, S oi2(PPR3)3 [Tt]
N

Ph

87%

RICHOARL + PHNHR? ST @?](31

H& o | NSR1
5

34-58%

RuClg(PPh3)3
HOCH;CH=CHOH;08 + R¥Hy —crer o RN_)

45-91%
rl R]-
i | RuCly (PPh3)3 1
HOCHC=CCHOH + RNH) i DR
|
R
24-59%

EEANERMERT, MALSTAKRMTEREE GG LD

Od  RuCly(PPh3)3 /@_ﬂ
: = R

NH
2 B 3-1007

5. Rtz
EHBWEAT, BERTUETRIEMRE, mREF,
i s

O

RuH,(PPhy)s . e (ujNHBI.'I

MeCN 4 BuNH, R

939%



