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# E T-BREPE—F TN CHZLEAHES 1.2- (- RLEAE)EN
MAEBMBESLENTFET RASE S, BAI- +—BBEEFE-23-%HF 15-E -5
59— +—BIBMETE -23-%HF 18- T -6 “HFE5=ZRERERN YU AIaER
8], BAAAF T FETEEREEAN _EERAREFEH. CNITSHERRES
Y. HEEYERS = 2 AE RS INRR N AE R AR EE
X@iA M, AUEHESY. HIRAY, MM rR, ERER

HBRE—REA-ERNEBENKARZRIUEY, ENEEEEMKSHE FHRE
J1. 1967 £F, Pedersen HIEHIEAT 60 Mgm I & B 5% A HEREY. Ma, EBb¥ESR
TRENKE. BE, SR ERESYELTIH. BREAN2EERS, A,
B Bp. B M. BEMZAERENC A M. 1987 4E, Pedersen. Lehn #l Cram K785 @k 4L,
ERRBHRIERMALTER, 2ETYENENREE. SRE ZHATHESE
., "EMNEELZBE T, BFEE. INHRENTS, DRENGIEEEHE.

AR EREA TERILEY S BRHEAR _E0FFS, B -LXEAKERE
MERABRMBFEMRY. B+ A PR aEm P EEE A RN A
EAEMECEEEM, HETMEFEER ST REEREHK KT AOCEHREE
ek, +—BBEEFE-23-%HF 18-FE-6, T —HRBEFH,-2,3- %}
15- E-5Mam,. ARk, BRETDSHNESYRELESER. EAESL
AR, HARKERZE/REN 1078, WS =2 SRR InBUR AR
VR iT, PESAEETET 300,000 SBEEM TR

1.2-C,H(OH), + CICH,CHOH— 12-CH(OCHCHOH), <. 12_CH(OCHCHOTS),

HZC———CH(CHQ)QOH+C1CH2CH\—0,CHZ—H;> H.C—CH(CH),0CH.CH__ CH,

H
HOCH, CH,OCH, ,CHO H,C=CH(CH2)90CH2(|IHCHZOH
OCH,+CH,0CH, ¥, CH,0OH

L2 - CH(OCHCHOTS): | CH(CH),0CH,— Crown
9 2

UC-1, Crown—1; UC-2, Crown-2
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HSi(OEt
M ( Et0) Si(CH,),,OCH,— Crown
TUC -1, Crown—1; TUC-2, Crown-2
Sio,
—= Si0,— O— Si(CH,},,OCH,— Crown
SC - l‘l Crown—1; SC-2, Crown—-2
K.PtCl,

- Si0,— 00— |Si(Cl-[z),,OCl-lz— Crown— PtCl,
: O

0 0" o |
j SC—Pt—1, Crown—1; SC— Pt—2. Crown-2
e

Crown— © 0 0

N/ NS
Crown—1, n=0;

Crown—2, n=1

Ts= p—-MeCH,SO,—

1 ERET

IR. PMR. MS #1 XPS i+ % f 170 SX FT—IR. EM—360L #%# L%, ZAB
3F HF —HF %0 XSAM 800 &It B %X M E. s 24 MOD 1106 BICHK
BEAHT. SHAIEHE E4r 102 A A G, SE-30 B EAMH. kit 101 HEH
&, BRI E R RE L L R A UL AT R A,

1.1 +—BHREREEHER(UC)MEH

1.1.1 a3 X3 18— -6 WA %A 300ml —4 2 "B —H
BEEIO S, [RIEH4R RIS A 25.3g (0.05mol) 1,2— BU(f— BLER) FXON B R R
F5F 200ml —45 2 —FE T B IR 16.6g (0.05mol) +— BRI B A 4 — ¢ B
F 200ml —45 2 "EE HEBEHIEW, A Y B8 REA 6g (0.25mol) EAbH. U
R ER M A SR T T, BHE Y 36h, BEHR 80 T . s ia gk
36h. R, BMEZEEBEFR. RAYM 100g & LPHEEEIES, H 60 ~90 C AimBk
B 2h, FEBURWSE, B EERHEN, BIREAKMBBIK 5. X 20%. CHO;
HEH(%): C 67.99, H 9.37 FLIHHE(%): C 68.37, H 9.56. NMR(): 1.2~ 1.4 (s,
14H), 1.9~ 2.1 (m, 2H), 3.3~ 4.0 (m, 23H), 48 ~ 52 (t, 2H), 5.6 ~ 6.1 (m,
1H), 6.9~ 7.2 (s, 4H). IR: 3079, 2900, 1650, 1590, 1502, 1467, 1255, 1120, 1050,
950, 750cm~". m /z: 494 (M*), 136 (i ).

112 T—BmERE23- FH 15-F-SHAmM T mEEATF R 15-E -5
KlmE, REAKBERIE, F 2% GHOs HHEM(%): C 69.30, H 9.3%
LHE( %) : C 68.95, H 8.95. NMR(S): 1.2~ 1.4 (s, 14H), 1.9~ 2.1 (m, 2H), 3.3 ~
4.0 (m, 19H), 48 ~ 5.2 (t, 2H), 5.6~ 6.0 (m, 1H), 6.9~ 7.2 (s, 4H) IR: 3079,
2900, 1650, 1590, 1505, 1467, 1255, 1120, 1050, 935cm~". m [z 450(M*), 136( 3
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1.2 ZSFEEHEHEB(SC)MERK

lg F—BRBE R EEIF 15— & -5, Sml = 2 FEFELE M 20mg PU( =M ST
80C BEHER N 72h, WA, HEHRA 2em PHEMEWEER T, KRR &
UMM, ZLBERMTRN SRR, SOk o- =28 R+ —
SR REEF 15— & -5(TUC-1) 1.1g, 7™ & 71%. H PMR % o Jg XU i 1 i,
A Si—CH, ffER) 6=0.6 LA K —FiE. ¥E T Soml FX, WA 1.5¢ R _Ek
FE(LLZRE: 150 ~200m? /g), W FBEHE 12h. A0A 2ml 28480k, R4t 6h. B4,
i, T 0.4kPa. 160 C fin#k Sh. BE#E, B ARKERS, UNBEEREZIORF L
ZEY(TLCKM). 0.4kPa, 110 C THEZ{EHE, HHEOMEK 1.8g ( EILREE B
H15- @ -5, SC—1. TEDIH(%): C 10.76, H 1.64. #HEHREITE, &5 dEk
B 56 0.36mmol.

TEALREE BRI 18— -6 RKUHHE. SCEM(%): C 1599, H 2.70. T
& B %0 0.48mmol.
1.3 $AEEESYINERK

FEREEPT, 1.2007g ZEAREBEIH 15— -5 (SC-1), 0.1136g H T4
1 50ml EEE A BERE 720 b uE, A, K. IR IER. BAAF 10T /0.4kPa
T4, BEOHERR EUERBREF 15- E-SHIRLEY (SC-Pt-1) 1.28z. &
GHT(%): Pt 0.4. KIS SRR ERFI 18— -6 HIF A4 (SC-Pt-2).
SR 3.87%. XPS il Pty ,. 72.66: Cl, 196.58 O, 533.18, Si, 103.60. A fid ik
SC-2# XPS i#: O, 533.08, Si,, 103.60. — &M%, O, &AM LT 0.1eV. B5E
e A TS SRR G BHEM, EiEE R/, EilEREBHFZN. SC-
Pt—2 Pt , @A BEL Pt i H Pty , , 5 A RE(71.30eV) & 1.36eV, It K,PtCl 7+ Pty , ,
ZEERE(73.30eV) 1K 0.74eV, 5 Pt{ENHE TXZES SE YR —. BRIk, ®
BT BMENEL A, (HA S AR R SRR 5.
1.4 EESmIKIXE

2 AR 8 A 7 i A T

2 FRHite

2.1 HEAYMEFRERMEEAELESE
IAZR M = 2 S B R B B RE SN U N % BB A YA AR L TE M, S5 51
WA 1,2, NEAT, BENEESZEERRESREHAKR, HiESHBEEE%
. SC-Pt—2 TEBMRIEE L SC—Pt— 1 & HE4F. — &R, 90 C HRERE.
2.2 HESYMAERNEIR
HRAMRARNBEZCHBEHEN T REMAKR, HARMK, #SHHE, K
N ANR. B G F EARARES, RESUINBUR MR RE TRt fT. DA SC-Pt—1K
B, LHMAENR 1.0x10"mmol Pt Bf(MEIEEERER 2x107%), =L FHERE M
RANAEE 77% o, BREAREE 38x10° 2%, HEAMEZ S, R
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Fig.1 Plot of the yield of decyltricthoxysilane vs. time at Fig.2 Plot of the yield of decyltriethoxysilane

vs. time at various temperature with SC—-Pt—2

various temperature with SC—Pt—1 as catalyst Decene
as catalyst Conditions as given in Fig.1. SC—

5.0mmol, HSi(OEt), 5.0mmol, SC—Pt—1 4.1x10-*mmol PL_2 9.9x10-*mmol of Pt (+) 50. (V) €0,
of Pt (x) 70.40) 904A) 100 [])120 T (@) 80, (O) %0, 10T
100~
q/e__g_’—Q—OS
80+ 4
X 60}~
o
> 2
2ol
e 40
1
20+~
o
0 | | | | |
20 40 60 80 100 120
t (min)

Fig.3 Plot of the yield of decyltriethoxysilanc vs. time with SC—Pi—1 in various amounts at 90 C
(x) 21x107% (A) 1.2x107%, (O) 41107 (@ ) 1.0x10~*mmol of Pt

0or s rer feAl AR 2 .
I//o_o-o‘ > 2.3 EMERIE
WP dodecene ARIR R S R K SR, % T
_ flﬁ* decene  FEFARLAN, HEAKENOIRE 0
5 [ AEEHEE(A), TWIB(O). BEH(x).
S0 M SC—Pt—2 HAELHIN, FEANE=Z
ol EIARBERE 35 5] 96%, LI 4
. PL B RAR X TG MK T R 28O DL R
0 % — o A RERLE AR EA SR RO AT,
 (min) FMR. B, B-4- EF-67— PUHELER
Fig.4 Plot of the yields of various hydrosila- g&ﬁﬁ%ﬂéﬁ% ypel, B —-4- i%‘{—6— Hikk—
lation adducts vs. time at 90 C 1— R EFEEBEAKALEY. HI,
—— SC—Pt—1, 1.0x 10~*mmol of Pt; -..... DLW A REIA 4SS F IR A R T SR RN

SC—Pt—2 1.0x 10~"mmol of Pt F, mSERERERMEX, g RESYTE
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Fig.5 Plot of the yield of decyltriethoxysilane vs. time with 4.1 x 10~*mmol of SC—Pt—1 in

sequential run at 90 C Other conditions as given in Fig.1
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WE T MSC-Pt—2 K XPSi¥E: Pt,, ,
72.08: Cl,, 196.21; Oy, 533.04 Si, 103.51. 5
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Fig. 6 Plot of the yield of decyltriethoxysilane

VS.

time with 2.0x 10 mmol of SC—Pt-2 in

sequential run at 80 C Other Conditions as

gven in Fig.1
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SYNTHESIS AND IMMOBILIZATION OF UNDECENYLOXY-
METHYL BENZOCROWN ETHER AND THE CATALYTIC
PROPERTIES OF THE IMMOBILIZED PRODUCT FOR
HYDROSILYLATION OF OLEFINS

LU Xueran, ZHANG Lifeng, DUAN Heping, CHEN Yuanyin
(Department of Chemistrv, Wuhan University, Wuhan 430072)

Abstract Two new benzocrown ethers, 9—undecenyloxymethyl—2, 3—benzo—15—
crown—>5 and 18 —crown—6, were synthesized from 1,2—bis (hydroxyethoxy) benzene
bistosylate and corresponding undecenyloxymethylpolyethylene glycol via cycloconde-
nsation in 22 and 20% yield, respectively. The crown ethers were subjected to
hydrosilylation by triethoxysilane, followed by immobilization on fumed silica, and
then reacting with potassium platinite in acetone under nitrogen atmosphere,
sequentially. It was found that the platinum complexes exhibited very high catalytic
activity for the hydrosilylation of olefins with triethoxysilane. The hydrosilylation of
decene took place even the amount of silica-bound benzo—15—crown—35 platinum
complex used was as low as 1x 10 mmol of Pt. In such a case, the decene used was
5.0mmol, the yield of decyltriethoxysilane was about 77%, and the turnover number
was as high as 380,000.

Key words Crown ether, Organosilicon polymer, Platinum complex, Hydrosilylation
catalyst, Immobilized crown ether





