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W OE R yARERBEARRKS _ENE JALEFH . BE2XEhERE, AR T “HLERARMN R
(ZEBRE)REFEREORSY EROESYITEREEAFT EG LY SHIE RE  Grignad KA Z
BRI SEMBERE FEATU AR HRAER, AR EEEERAE.

X@n AENE/RER, IERBEEL, BEORSGY, TXBRKEN

WEATFHEDGLY 5B REE . Grignad
HAFENE B RN AR EHR-RENEER
BEEVSHRFETZHMA" Y REHEe
B4 4 Pd(OAc), .Pd(PPh,), S iLFARFH B K
HMEAR Bl THUNANREERPSIEHNE
W, MELR & B A8 £ S HAERLeRR
BE.BUKHBRE. SEEETRFNAZIR
H B, TF R BE IR bk B A R R
A AEEENRLANLFREY . £5H1E. B
AR B EE (0)T IEM R (0) B
O W) AU EENELY S5
Bk M3 LB N WIRE B 58 0 R &
TE BEFHEABRMNIEIRITBETHHE
x5 A BRERE - RER S LR REN
TRV FESE, HEd¥B8RET
HaTUE B TFHREEERARMK, BIANSGS
THEERXHERN. XREMTNRIEESR
AW aRBMWAR S "™ M Pd(AsPh, ), > B
FTERH & ARBME(0) RS ELARET
AREVLEB A XIRE T X—HRMFIEER ]t
HMERT M3 f|BE0)BESYEILF
— Ry (CZEREINEGEREORESY,
HAR THEFEQLIASHELANZLEB
B B b o i L RE

1 SEBES

1.1 AASNEE

By @WEREECS-COEXM4]H
EH&E A8 8 X 2.08 mmol/g; BALE . BULE,
FHEBAWHKS BN ERR ST i
MRS HOEA KA E M e #ai
M OABREAFEGALE saFRESHR
RE L & B 1R .

Jeol FX-90Q (90 MHz) ¥ # 4t #% i { ; Perkin-
Elmer 683 £1 # 3¢ 3 1% ; XSAM 800 B 5 f 7 RE i
X ; Yanaco 345 & L ; MOD 1106 BICE 437 {L .
1.2 SHE_SAEEEE-7-(—_XBE)AE
R (SiT-As) A B

E=O P EX A 50 mL THF, 2.90 g
(9.5 mmol) ZFEWH 0.74 g (19 mmol) £EEH, K
MBEWEASKEP T T 60CHIFERN t6 h, 158
—FECBBE - RHEZZEER,MA 0.88 g (9.5
mmol) FL T B FMFE R 1 h, HINA 4.10 g “Si’-
CL.ENBEWEZRBEH A 2 b, RI5 E R
HRIE24h ZHEZR,MA 2ol T HEHR
FERRL 2 h, i B8 B = RKH 95% 2 M (4 x
30 mL) FEIM/AK(5x30 mL) .PIEA (3 x 30 mL) % %,
HETRIGH3.98 e HEKER S -As. S EH A
1.58 mmol/g.
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Fig.1 Preparations of 'Si’-As, 'SiT-As-Pd( I ) and “Si'-As-Pd{(0)

1.3 SEE_SHBEEHEEy-(CEHEIRE
HERE(0)RESW('Si"-As-Pd(0) )& R

2.02g 'Si’-As @A FAK.0.156 g PdCl, T
40 mL WE P HE SR T R H R 72 h ¥
ke WA K (330 mL) A3 x 20
DR KR . BT . HBINEREAERSY
(“Si’-As-Pd(IDNHEM 1.5 g KEH T 20 ml 2 &
PRARPTERMHERM3 b3, HEKD
BE(3x20ml) XKL E (3 x20 mL) Y&, =Y T
50°C/113.3Pa T4 5 h, 18 1.96 ¢ AR BAH(0) AL
G (°Si’-As-Pd(0)) . T E B A 1.40 mmol/g; 85
® A 0.39 mmol/g.
1.4 BORAVECFERLDIEROEE
RE

4650 mlL = 00K LML, IMA 75 mg(0.03
mmol Pd} ‘Si’-As-Pd{0),5 mmol FF & # 5.5 mmol
2 ,1.10 g(6 mmol) = T REH 0.5 mL 3F —H XK.
ERRFEPT AR ESWTE 100°CHHE RN 6h.
VH, MA S0 mL ZBEVE B 0L o, 2 B RVR IR
FAZEE K (2% 10 mL) LK Z B2 (3 x 10 mL) . XK
ZRE2x10mL) PR, TRIEES M H BER
S5 A SN HCI(10 mL) (#h7K (4 x 20 mL)} 3£ 3, X
K MgS04 T18 MEREMERFEHINESR

P Z B EEEINBLEY.
1.5 So)RamidTEmimimism B
R

ESOmb Z A RS, A 75 mg(0.03
mmol Pd) ‘Si’-As-Pd(0),2 mmol FFE k4,3
mmol 5242 ,0.1 mmol Cul F1 5 mL WERE . K [ B &
WERSARFPTEEBEHER 2. MA 50mL 2

BB, T, mEANTT S =08 BEEA
FTE AL B (2 x 20 mL) . 7K (3 x 20 mL) ¥ %,
Tk MgS04 T BERSBEREEBINE
YT EN B (G MBS A=Y .
1.6 (0)EEYWHELFE XL Grignard
it 7 B B R R

TESOmL = H R WS, MA 25 mg(0.01
mmol Pd) ‘Si’-As-Pd(0),1 mmol 3K L47,1.5
mmol FERRIER THF(S mL)BF#R . ERASH#P
T,REREYE 30CEK 60°CKLL 24 h. il A 20
mL 8 f & AL S E BT 10 min, F A Z8E(2 x 30
mL) 8 . g8, ML A BRIE R & KB (3
x20mL), EKGFBETE MERERERR S
HATEW 7 & (GBI B4 .

2 ZRS1HR

2,1 BOEREHEULFEOLISNEHE.
P12 Grignard KA LN BEEENEHSE
Ei

IR w8 2 5 5442 B 88 A Grignard
A B RS T R-y-(CFME)R
AT RSN ELEE &R TRI
ME\2AR VAR, EHFELE0)RGHA=T
BEAET , AZHEHEEME Heck {BEK RN # 1T
BRI, B RET REFESE AR T N
MOE)-12- K& AT A EMEGENT, X
RERMAENSE FREAHEE, &FFREFHG
HFRAESTFE. KINKEAFERN T E
AREBEFEREHTHAEORAUELTH
REE R, & B 05 B IR o R AR 5 Bk i et 7
ARG T R AME T E N, TR RA
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ARERM - EUNRRKELRBREIHESD
AR (0) AWML P g WS ' XA
BERMNANFERSARAE(O) A5 B
BUEE KA. F R — RAMK/FHRIERES
b 5 4 i b R B A AR A S R S T LR

y-(CERBE)NEREEE O RESHEALNT
EOSELMNBBERNEEE SFREASFM
S T B A R A P B A, SR TR S TR A
PR &, T R A 60 B 18 BR M R B
ﬁ"tlﬁ_ .

Table 1 Cross coupling reactions of aryl halides with olefins, acetylenes and Grignard reagents catalyzed by °Si”-As-Pd(0)

Ary] halide Coupling reagent Product m.p.(C) Lit.tm.p.{T) Yield (%)
Phl CH,=—CHPh ( E)-PhCH—CHPh{a) 124 12407 92
4-CICH, I CH,—CHPh { £ }-4-CICq H, CH—CHPh(b) 128 ~ 129 12918 91
4-CH; 0C; H, 1 CH,—CH?Ph ( E)-4-CH,0C¢H, CH—CHPh(¢) 135~ 136 1361 93
Phl HC=CPh PhC=CPh(d) 59 ~ 60 60 ~ 6112 72
Phl HC=C(CH, }sCH; PhC=C(CH,)sCH;{e) 86
Phi HC=CCH, OCH, PhC=CCH,0CH, (D) 0
Phi PhMgBr CsH;—C,Hs (g) 69~ 70 702" g7
4-CH; OCoH, T PhMgBx 4-CH;0CoH,—CeHy () 88 ~ 89 90 ~ 9112 90
4-CIC, H, Br PhMgBr 4-CICGH,—Co H, (i) 7577 7 81
4-CH, C¢H, Br PhMgBr 4-CH, CoHy —CeHs () 46 - 47 47" 76

' Yield of isolated product based on the aryl halide used

Tahle 2 Spectral analyses of products

Compd . IR,v{em ")

'H-NMR, &{CDCl, ,J/Hz)

3020, 1600, 1500, 760,690
3058,1592,1496,940,815,700
3052,1600,1498,1250,1171,820,754
3058, 1600, 1496, 750,690
3050,2910,2230, 1600, 1495,750
3048,2200 . 1600, 1495, 1090, 690
3040,1600, 1480.730,695
3050,1600, 1485,1250,1035,830
3050,1590,1480,830,750,690

3050, 1485 ,820,750,690

[ T A T T T - P -

7.09 (s,2H),7.11 ~ 7.70 (m, I0H)

7.09 (s,2H),7.26 ~ 7.47 {m,9H)

3.83 (s,3H),6.87 (4. =9.0 Hz,2H).7.02 {(5,2H),7.20 ~7.58 (m,7H)
7.10~7.58 (m,10H)

1.03 (1.3H),1.33~2.02 (m,8H),2.61 (+,2H),7.38 ~ 7.72 (m,5H)
3.43 (s,3H).,4.20 (s,2H},7.09 ~ 7.45 (m,5H)

6.95~7.55 (m, 10H)

3.72 (s,3H),6.81 (d,]=9.0 Hz,2H),7.05~7.70 (m,7H)

7.35 (5,9H)

2.32 (s,3H),6.95~ 7.62 (m,9H)

T UR B A (L B AT “Si7-As-Pd(0) BL & #0 A0
Cul TFTE T, F B8 gk A & F S R &5 M Ay o B 1
FRTHTEBERN, DL RGFTRE R T HMH
SR A NELEA[H, FEFREE(0) B S
PIfFAE T, 5 E R 5 B R AL 4 & Rl A Grignard i
FRONGT A AT IR B R R, DL S P SR AR AR D A K
FEAGY HPFREBEMEENHER THER,
FEE IR ORI R R AL B B B S 75 FEAE 60°C i
T oM E T BANERERAEEN
Sk R R R 24 h, (UAEF) 129 PR MK
#TE LR AR (0) AL A AL =38 SRR
R, BFREOESYWER TR N
0.6% .1.5% .1.0% , HLEE SR AL 80 159 e SOk i 18
WA HERENPRBE .

2.2 B0)ESHAHEHRIE

MR RS ESBEAEAREER LS
MMBERATEZNER X-H&td rieig.
‘SiT-As-PA(O)RC-S ¥ XPS BT TR 3. 558
ZRER . & BARSSHEANL,SiT-As-PA( 1)
PSS RER TERBEMK T b
MG S, HBEERAEUERASTH TS TE
A MEEIXEFERES TR T, XEHRF
MTEFRIE b Yok B B, Ok SUBE , FIUERBR A 24
AER. ST -As-PA( )T As, I G REE L "Si°-
As FHIE W 0.9 eV, X 5 45 1 d 7 FETE LA
LA B Cl, B & HETE " SiT-As-PAd(0) PR HERE
M E], by I T MR SiT-As-PA ()RR ER B 8L TR
AT L AN, B E A AR T FUA A R A
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Table 3 XPS data (eV) of the title complex 7K ’ﬁ%kﬁﬁ&ﬁﬁ%i%{& ’ iz Etﬁ%‘ﬁfﬁ
o e e s o oo MMEAELF Pa(PPh), BRTA S, KBE
Pd Tape 335.5 LS N B TES AN REE0) RS YT
pdcl, 338.3 199.2 TEAFENTESEYAE, BRKSA®K.
‘Si'-As 41.6  103.0 532.3 \
‘Si'-As-Pd(T)  336.7 42.5 103.1 S32.4 199.1 EXRLE CRERETEZEM . LREMNEZ
‘Si".As-Pd(0)  335.7 426  103.1 $532.3 HHEBR N RG], B0 RGP EZFERMEK,
* Al related to Cys: 284.6 oV (E)-1,2"FBZLHWHEEDHH 2%, 89%,
90%,87% . XK ZABEHME(OORSYEER
23 BOASYHMRBRENREEE s 57 4 18] W T PR B
BMNEHZARIEBE(OESYHESSH
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SYNTHESIS OF SILICA-SUPPORTED POLY-7-DIPHENYLARSINOPROPYL-
SILOXANE PALLADIUM(0) COMPLEX AND ITS CATALYTIC PROPERTIES

HUANG Yizheng CAI Mingzhong
{ Institute of Ch v, J i Normal University, Nanchang 330027)

Abstract A silica-supported poly- ¥-diphenylarsinopropylsiloxane palladium(0)} complex was prepared by treatment
of poly- ¥ -chloropropylsiloxane with potassium diphenylarsenide in THF, followed by palladium chloride in acetone,
and then the reduction with hydrazine hydrate in ethanol.The X-ray photoelectron spectroscopy ( XPS) was used to
characterize the palladium complex. It was found that the litle complex is an efficient catalyst for the cross coupling
reactions of aryl halides with olefins, acetylenes and Grignard reagents .This polymeric palladium{0) complex catalyst
is stable and can be reused without noticeable loss of activity. Hence this paper presents a simple and practical
method for the synthesis of stilbenes, arylacetylenes and biaryls.

Key words Supported palladium catalyst, Functional polysiloxane, Amsine palladium{0} complex, Cross coupling

reaction



