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JEOL FX-90Q ( S0MHz ) 8; & # i ¥ ; Shimadzu
[R435 £ #b ok i X ; XSAMS0O Y 3% 88 7 BB % X ;
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1.2 SHE_SKAEEAHRREI-HE6,7-— AR
EEERFEHIAN('SI"-2Se) HER

EEHFERLSEETN 250 L HER T, 1A
SHE_EEE 7.0g, FE 150 mL, TR
0.5h BES,MA10.0g4-H%6,7-—EEE=
FREEREL, PIRHEH 48 h, B A 30 mL 218
K CBRSE R M 48 h. S ) 53 38, 19 H AR
BA. T 2000/26 Pa TS A 4 b, BIRE, NN
Wk . BT 120C26 P THREEE, B LMHED
BEECS20)9.5. EERNB8.54%.

E=ZO0RMBEPIMA S0 mL ZEEHM 1.04 g
(5.5 mmol) Fi | & B _HF B WiME, EAS B
FTERZHMABEAH 0.43 (11 mmol) , R
MG EHTERLE HEBRH3ILE, WA
3.9¢'Si"-2CH MR M MR AL 24 h. B &), T 8,
YRR 8K (5 x 20 mL) , Z % (3 x 20 mL) {K K 8
BHSTREI M REBHA'S 28 W&
®2H812.75%.

1.3 AHNERAYHENLERBESH ('S’ -
28e-Pd} I B B

2.5g°Si"-28 B FAEKR,0.22 ¢ PdCL, %
OmLAMPHASHEP FTERBEHBELN 7205
HAmw, " MAHERK(3 x20ml) . FHEE(3 x
20 mLMK K BE3E, T 110°C/133.3 Pa T 48 5 h, 78
251 g AERAEW (S’ 2% Pd) WEER
10.53% , 85BN 4.31%.

1.4 FEALWHBERLRE

50 mL = 0 K MM 4, A 200 mg
(0.08 mmol Pd) ‘Si’-28e-Pd, Jil CO B#M 2K,
M A 5 mmol 35 KLY .0.74 g(8 mmol ) E
B 1.29 (7T mmol) = T, RERITF -1 EBH
COSMAIRE MM, KAEAYE 100C K
130CHHER I 8 ~20 h. B H, WA 200 ml Z.BEFS
By, S’ -2Se-Pd B E S YN E B8
BRI EEER . BB AR 209% (wi% ) 1k
M OKEER BEEERRE, TKRBETHR: T
REMMBHEERS S8, VELMBER.BX
TRTREEFY. USRS gt
% #% ¥F — & # 3. PhCONHPh. IR ( KBr): 3340,
1668,1607, 1525,770,700 cm™' ; 'H-NMR ( CDCL, ) :
7.10~ 7.81(m, 10H) . 4-CIC,H, CONHPh . IR ( KBr) :

3390, 1650, 1598, 1530, 845, 750 cm™'; ' H-NMR
(CDCL ): 720 ~ 7.83 (m, 9H). 4-
CH,0C,H,CONHPh. IR { KBr): 3320, 1665, 1600,
1520, 1270, 845, 760, 690 cm™ ' ; ' H-NMR ( CDCl, ) :
3.90(s,3H),6.90(d,J = 9.0Hz,2H),7.12 ~ 8.01
(m,7H).
1.5 FEREWNTEERELRN
ESOmL =0 KRMBF, A 200 mg
(0.08 mmol Pd) ‘Si’-2Se-Pd, F} CO B TS K.
RWMA 5 mmol HEK Y. 1.29 g(7 mmo) =T
BMAnL ETE AERF—ITZ8BM COSHK
i 20N, BN IR A AE 100°C B # K R 20 ~
30h. %4, INA SOmL ZEEIE BT .23, Si’-
2Se-Pd £ EBEAK(2x10mL), ZM(2x10mL), L
BCx10mL KRR, TREITEREHEH. B2
IR 20 vt B # (2 x 20 mL) (R AN
NaHCO, 7 # (20 mL) FIZ& 187K (3 x 20 mL) £ &,
EABRETR MEARELBERSA . REDH#
TEHIE(V(AMHEE): V(ZELRE) = 19: 1)/
B 7= Y5 2 21 S0 ok 3 A0 A B S IR i —
L 1A . CH,CO,Bu. IR (film )} : 3060, 2919, 2880,
1718, 1600, 1450, 1380, 1110, 700 cm '; 'H-NMR
(CDCL,):0.98(1,) = 7.5 Hz,3H),1.17 ~ 1.84(m,
4H),4.27(t,] = 6.0Hz,2H),7.13 ~ 7.60(m, 3H),
7.77 ~ 8.10{m, 2H) . 4-CH, OC,H, CO, Bu . IR (film ) :
3050, 2920, 2870, 1710, 1600, 1450, 1380, 1260,
1100, 845 cm ' ;"H-NMR (CDCL, ) :0.93(1,J = 7.5
Hz,3H),1.06 ~ 1.83(m,4H),3.75(s,3H),4.16(1,
J=6.0 Hz,2H),6.83(d,] =9.0 Hz,2H),7.89(d, ]
= 9.0 Hz, 2H). 4-CIC,H,CO,Bu. IR (film) : 3070,
2930,2860, 1715, 1590, 1455,1380,1170,845 cm ™ ';
'H-NMR(CDCL }:0.92(t,J = 7.5 Hz,3H),1.10 ~
1.83(m,4 H),4.18(1,]=6.0 Hz,2 H),7.30(d,J =
9.0 Hz,2 H),7.86(d,J=9.0 Hz,2 H) .

2 GR5ifie

2.1 BESHARNER

AR MR E — AR = TRAFET
FMEARNER FTERSYHRNEW . B
83 5 mmol, ¥ 8% 8 mmol, = T & 7 mmol,1.013 x
10°Pa CO, Bf /8] 8 h, @K 100C, 4 S ARRE
YW(ERSHE) R (%):0.56,0.83,1.24,1.61,
203, B N-FXEEFRBH LI NA(%):27,
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hn, B Ak R B e B B AR, A 4 8] R R R[]
HON-EEXERENHEN, AR DE
RAYBH 1.61% B, F= #0115 86 % . (H it — 4
XERSYHE, FEXEN TR XUEREAR
BR R AR S  E R Y N-RREEH
BERE L 0 B A S EE, Y EARHREE KR
bR ENESRANTES S FHE— kT 046#
4k 1 Ak B BE , T P 3 LA BT RE .
2.2 MRAMHNERILYBRBLEREREL
AHES &G

PUFER. FERECYHNERE 1.013 x
10°Pa COM =T B FEE T WML AL X 5 #EAT T
‘Si’ 2Se-Pd HIMEALTEH S F YU, ERAER 1.8

ST RN S 28 P REMTET . F
LY RE R R b & A B R AL SR, B 7 B A
AR RIS N- R R WO R
BB LR MEHHBE T A ERLEY . TEER
) 12 L IR RE (130°C) A 49 i Rz 1 (], ELy= % e
S5 R AR T 0 A 4 T B R AR b B R AR AR
& ERENIFBR A B FIRAERDS
Hufbm R A SR FRARNITR
B AP i S R B % S B TR R AR S X AH
IR 2K A0 R i AL TR Y R 0 R TR T R B B g
BREEMRBRALE=SN, EBAT - 1THEEE
JE T T W B B P-4 X 7E Heck 251 8 T4EH th
MEFRLUMNER FARAMEEN «RAE
WiES CO IR & & Bk {L B i, {8 /= SRR .

Table 1 Amidation of aryl halides with aniline catalyzed by ‘ Si’-2Se-Pd

Aryl halide Temp( C) Time(h) Product mp{ ) Lit mp( ) Yield(% )"
CeHjsl 100 8 C¢ Hy CONHC, Hs 161 ~ 162 162 ~ 16312 86
4-CIC H, I 100 8 4-CIC4H, CONHC, H; 195 ~ 196 194 ~ 1951 88
4-CH, OCOCs Hl 100 8 4.CH, 0COC, H, CONHC, Hs 192 - 193 192 ~ 1531 89
4-CH, OCeH, T 100 10 4-CH, 0C, Hy CONHG Hy 171 ~ 172 173 ~ 17483 81
4.CICH, Br 130 16 4-CICq H, CONHC, H, 77
4CH,0C,H, Br 130 18 4-CH,; 0C H CONHC, H 61
4-NO, Co H,Br 130 10 4-NO, G4 H, CONHCH, 210 ~ 211 211 ~ 21212 38
1-Cyo H, Br 130 24 1-Cyp Hy CONHC, Hy 160 ~ 161 161 ~ 165211 40

* Yield of isolated product based on aryl halide
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‘Si’-28e-Pd AWML S R IL Y T HEHK
HEILRPMRERS TR 2 AE 20, EZTK
FfEtb B A Si'2Se-Pd BE A WA T, 35 BRBL
WA T R T AR AL R R LRI 4T, &
ERMERANOBRAERRTE. & THER
A BEE R AT BB T BN X
RAHEEARS M- REPRPRRM TR ER
BAERE N RAEEE PR THE, REBREX
M PR ER, RHERENM ARG TAZ
EEMTHREN EEARERLNEGHT . FER
N T R B R NRAR KL R, EE
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BB %5, Heck %" Pd(0Ac), fERELL
i MER RN ER AR BIMEE =R
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HEEAREEH S, AAHRB-DHEN
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Table 2  Butoxycarbonylation of aryl halides in butanol catalyzed by
*Si’ 2Se-Pd
Temp Time Yield

Al valide (N Product (%)
C I 100 20 C4H;CO,Bu” 88
4-ClC, Hy! 100 20 4-CIC4H,CO,Bu" 89
4-CH, OC, H, 1 100 24 4-CH,0CH,CO, By 90
4CH,0C0CHJT 100 20 4-CH,0C0CH, €O, Bu® 86
4-CH, CeH, I 100 22 4-CH,Cg H, CO,Bu® 8s
4-NO, CoH, I 100 20 4-NO,CyH,CO,Bu® 91
4-CICsH,Br 100 30 4-CICgH,COy Bu” 55
4CH,O0COCH,Br 100 30 4-CH,0COC,H, CO,Bu" 51
4-NQ, C4H, Br 100 30 4-NO,C;H,CO,Bu” 58
" Yield of isolated product based on the aryl halide
24 RESWHEWREA

‘Si"-28e-Pd AL PN A AN B S
SR BRKEHREK . LKLE SBEBHR
FAIEREER . URENBRART EREREL
RRRH, EREYEEERANK, N-EEEXR
BER P2 34 51 K 86% 84 % 86% 82% ; K B M
TR =25 514 88% .84% .86% .83% . T2 I X
WA O A FHRE ik,
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W 32 00 SR 0O 48 B A 4 4 b R B A [T I
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HPdSEZH N 9.46% i 3.78% , 48 B W X
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Table 3 XPS data for “5i*-2Se-Pd, *Si’-2Se and PdC), {in V) °

Sample Pdy 45y Seyy Siy, Oy, Cly,
‘Si’-2%e-Pd 3.5 56.2 103.4 532.8  199.1
‘Si’-2% 55.7 103.3 532.8
Pdcl, 38,3 199.2

* The binding energies are referenced to C,, {284.8 eV}, and the energy

differences were determined with an accuracy of +0.2 eV.

TE 5% 5 5 B A7 4 1L R 3 o PO S BE
Ry R B X-57 486 0 T 8B 1% . *Si”-2Se-Pd
AAYRGeR FREIESE LK 3. B XPS Wi &
Ry, B . EKkS5MERG, "Si’-28-Pd F
P, ME S RERE TERA(335.5eV)ME T E

PPENEEE RHEARUSRESRTS
STREL MEETENFEREZ TR TN, X
Mo E X E b R 5, PR B D
KR, &S5 .M Si’-2Se-Pd 1 Se, S HER
HSiT-28e B Se, AR BE 0.5V, XA IF IR AR Se
BB TS PAZEER T RAS. HTR it
°Si"-28e-Pd THWRR T

—CH,CH—CH,

RN 3.24, FBBIEAEA R ZHHERTIE

- RS AR IR T R IEE R BT AL

NREVMATAEAYERESHE THLH#
WRERaYEE T ORE M LR .
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SYNTHESIS AND CATALYTIC CHARACTERISTICS OF A SILICA-SUPPORTED
BIDENTATE SELENIDE PALLADIUM COMPLEX

CAI Mingzhong' , ZHAQ Hong’ , HUANG Yizheng'
(" Institute of Chemissry and Biology Science, Jiangsi Normal University, Nanchang 330027)
(? Department of Chemistry , Shangrao Teachers College, Shangrae  334000)

Abstract A fume silica-supported poly-4-oxa-6, 7-dimethylselenoheptylsiloxane palladium complex has heen
prepared from 4-oxa-6, 7-dichlorcheptyltrimethoxysilane via immobilization on fume silica, followed by reacting with
sodium methylselenolate and then the reaction with palladium chloride. The X-ray photoelectron spectroscopy{ XPS)
has been used to characterize the palladium complex and a possible structure pattern of the polymeric palladium
complex has been suggested. The title complex exhibits good catalytic activity in Heck carbonylation of aryl halides
with aniline or butyl alcohol under atmosphenic pressure of carbon monoxide. When aryl iodides are used as the
substrates , the substituted N-phenylbenzamides or butyl benzoates are obtained in good to high yields. This polymeric
bidentate selenide palladium catalyst can be recovered and reused without serious loss of activity. Hence this paper
presents a simple and practical synthetic method for the substituted N-phenylbenzamides and butyl benzoates.

Key words Supported catalyst, Bidentate selenide palladium complex, Heck carbonylation, Aryl halide



