B34
2004 5 6 H

s T OF H

ACTA POLYMERICA SINICA Jun.,

No.3
2004

THRERCRENRE_HRRXUSUELET ZHEEHERETRR
E & #4848 #Ex IfF4T RSV

(EFREAFER cRANACYEXESSRE XB3 300071

B E U BRARTEHRZEASIERN FEESN . ERESOCTF.MAT R KR ZHEENRE "
g% {b-& ¥l Cp'Fe(CO), 1,(Cp’ = G H, ,CH, ,CsHMe, ,Me, SiC H, ,Cy HPh, , t-BuC, H ) EZ B B hERE X
MOEREHL, MEAN _HERDENRE XL YRAEZROBERARERUTEN . YA L5
AXRMEBAENESRGHEER Kb CHMe, Fe(CO,) |, EEFELETH TR M, SEAEEREHN
HHXE [CHPLFe(CO) |, ELELBEREE M, SHRUE-HESENXRE HEXHRSTESERERE
H.EZHREYNLSTFRETESN R TERKMHEEW(-BuCH, )F(CO,) |, BELBBSHES S FR

ERAEEFTRRUXE B FTESAEBLEEAMNER RUKFATERSEE.
X®A EHAMERS, BHEEE, AR _EE, Fe-Fe i

B M 1995 4 Sawamoto Fll Matyjaszewski % &
ARFREEHERS(ATRD)S I ESEEL
MEHAMERSGERAMKY L RELE
HEHERS ARRSFHFTRAEERY
MRFE JELREALSPHTFITLUERRE
BIERSIT I SR ELE RN, # C-X 8%
ARHE -, AR ERS HHES
BEAHNEHXOOERACHE NG REHBHS
WESFEYERAFANTEZ — BRZS
MR EES A FEFREAER FEMAL
N B2 THEMEARARFTRELE
EREAERAGHN G FEILATEH . HEN
BERGERANTFE SHRBR%E OTESTE
B, TR—-HXRITWHANKTFREEE
), M a A A RO TIRE th sk X e (]
MFEAE A A 7E ol it B0 A Ak K 2 1 [ i (A
FIRFWEARER EREILFEE EFHERH
CHRFBEANEZE AR EIRE, K E WiEN
# Cu,Ru,Fe,Ni, Ph,Pd,Re, Mo %% it , %t i
EdELREARNTRTSNBARLTEA,
MAXTS I EEREANOTRAERE &
WA F TULAE &4 L . 1999 4E Sawamoto ZFRIH T
WL R AL &Y CpFe( CO), 1 Al 3R % —
HRIHE T 2 A CpFe(CO), 1, A o-BALK
FTRZEANSIEN AT UEAEZKKAR

MM ELAHEREY T JIARR_ER
BEAERURESEY LCMBHRES#RLNE
RRANBHREN . FR_BEETHELSEMEAAY
H—AKBRREREFLAEFHNERXS2RPLOR
bLOFAEE BT HERES SR OERHE
MR THMENHR. EELEERTANTR
i, AT AT IR L5 AR R B 2 X3 A 4L 77 /Y
HAEHENBIRESYHEENEMEFES
K EHE B, A LS A I E S AK RS
SR VE T IR 2 R R0 B SR R R RN,
EEE—-BEAFRE T E WA LUERERES
e EE .

BT ZERNEEeERE RNERH
TRBEF ABTHRE.AXEAREN «- R
RTERZEMSIEN ,EOCTHET—FIA
FXEMBRAH B HENRE &L LED
BAXZBERS, EEXH LA FRNBRAE
(C;HMe, , CH, ) #1 {u BH % hi B A 3 ( ¢-BuC, H, ,
Me,SiCs H, , C; HPh, ) B X i {6 44 BE 19 & . Rl 6,
TR CHENRE TSNS YE-EFNNIE
HEHERSELN HEAMENN+2HE,
BE - ATRP A .Ht, 3 TX —28 {1k
HREMBIRERABDTFHE S THRARERN
HLEE .

= 2003-05-19 CHE . 2003-07-0T B BEFXF ARHEES(E LS 20202004) FETARBMEELS(ELT 03360311} BSERE L 2H
AEMBHES(ESS 200300550 ) M FRAYEEARBPESHES(EES 2000-345) FEIT A . »+ BREEREA



384 -1 oy

2 # 2004 4

1 X
1.1 R EHNH

HEZS5 4+ B/ _EPENREEEHEE
o XZEBZ CH, BAKRREZER, - RILRT

MZEHER T RSB RRREBRLERLE
2 LA~ 6 BRI BEER "

0 €O 0 o

/Fc_/\——g—’\_Fe/ e %)F(
of ©O @ o O w
1 2

1.2 B&AE

B4 BB {d FFRHE Schlenk HAFEE SR T
HT N RBNBRERNMEBOT ERFESH
THREOHA BV AEER Schlenk P, EEKH
R FHKEKMA 71 mg[ CpFe (CO), 1, 10 nl
(8.658 g) H1 4 ,6.349 g XA 120 mg - B R
TR BRNBEEZHLE-MES -MLHE
IR BESEARE REEERTREES
RREMHAET s0C/KIgPE R R AL . B ERBE
fTHEEEEASRP THAERE BEFYET
MEKMEMAKXERRERIE WE, TREEE.
1.3 =it

BV TEREDTRANTHEREEAE
¥ WaterS10 1 E, B F 40C, BB HEH Waters
Styzagel HT2, HT3, HT4, HTS #, I B A WA R E
B XV HE, THF M s, W3 4 1.0 mL/min,
F Hl Waters 2010 3R G084 70 #7 Bdl . ik R L %
DEERITH.

2 HRMTR
IAH IR RN R LA R

3EHH A Kharasch I L e B AL, E AW
TEREBL, BT REN, HEERMERS
MEHEFe(], I)>Fe( I, I)MFe(1,0)—>
Fe(ll, 1), HKAE_RHELALETSEATHER.
Sawamolo S R BEXT T X KA, 51 2 M 5 H4A
ApSEESEEES L, 350 S B8 NE
gt B RATER T A RS K A LA
(1), — BB D EFINRH T (80C)BF%R
TAREEARREATOR BALEXZ B HEERE
SHNERBEIITER LS.

Table 1 Results of styrene radical polymenzation catalyzed by complexes
1-6° )

Reaction time  Conversion
Catalyst M, MM,
(h) (%)
1 1 15.7 7100 1.66
11 37.2 6800 1.93
23 4.2 6800 1.74
48 52.2 6400 1.80
72 63.7 5700 1.95
1 1 14.8 6821 1.61
2 2.5 7837 1.48
6 33.7 14848 1,40
23 69.0 4799 2.53
34 93.8 2444 3.46
2 2 7.2 3600 1.90
7 11.6 4100 1.89
11 35.1 3100 1.65
23 64.0 3400 1.79
31 76.1 2800 1.85
48 87.1 1006 1.97
3 i 2.1 6000 2.66
3 9.7 6700 2.26
5 14.3 7900 2.03
7 18.8 10200 2.02
1t 27.4 11200 1.91
24 52.5 6800 2.17
34 67.3 5500 2.18
& 2 16.8 10800 1.53
4 18.7 10300 1.58
7 19.7 11000 1.53
11 20,7 10700 1,54
23 23.8 11000 1.66
48 41.0 3000 1.87
72 48.4 5400 1.94
§* 1 8.8 3200 3.34
2 14.5 4900 2.46
4 27.5 10000 2.19
6 34.5 11600 2.23
8 42.1 12000 2.13
11 48,1 14800 2.30
6 3 18.4 900 1.93
22 29.3 6100 1.72
48 36.6 6900 1.69
72 52.4 7300 1.62

*Conditions; 80°C ,in toluene, [$t1: [ Me; CBrCOOEL ] [ Catalyst] = 300:3:1
b Initiator : Me, CICOOEL; [ St] :[ Me, CICOOE] : [ Catalyst] = 600:3: 1
*[St]: [ Me, CBrCOOEL ] : [ Catalyst] = 600:3:1

4[5t] : { Me; CBrCOOE1] : { Catalyst] = 900:3: 1, bulk polymerization
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Fig. 1 Kinetic plot of polymerization of styrene catalyzed by complex 3
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Fig. 2 Dependence of M, of PSt on conversions using complex 3
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Fig. 3 Kinetic plot of palymerization of styrene catalyzed by comptex 5
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Fig. 4 Dependence of M, of PSt on conversions using complex 5
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Fig. 5 Kinetic plot of palymerization of styrene Catalyzed by complex 6 Fig. 6 Dependence of M, of PSt on conversions using complex 6
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RADICAL POLYMERIZATION OF STYRENE CATALYZED BY
BISCYCLOPENTADIENYL TETRACARBONYL DI-IRON COMPLEXES

ZHUANG Yan, LUO Xiongxiong, XU Shansheng, WANG Baiquan, ZHOU Xiuzhong
( Department of Chemistry, State Key Laboratory of Elemento- Organic Chemistry , Nankai University, Tianjin 300071

Abstract A series of biscyclopentadienyl tetracarbonyl di-iron complexes, [ Cp'Fe(CO), ], (Cp’ = C;Hy, G H,,
C,HMe, ,Me,SiC, H, ,C,HPh, , t-BuC; H, ) , were employed for the radical polymerization of styrene in toluene using
Me,CBrCO, Et as initiator. It was found that the polymerization was uncontrollable for systems of [ C;HsFe(CO), ],
and [ CGH,Fe (CO), J,. When the bulky substituents were introduced to the cyclopentadienyl rings, the
polymerization rates became much slower. When [ C; HPh,Fe(CO), ], was used to catalyze the bulk polymerization of
styrene , although the molecular weight distribution was somewhat broad, the molecular weight M, increased linearly
with the converison rate and the measured M, values were very close to the thoretical values, indicating that the
molecular weight is controllable. For the system of [{ z-BuCsH, ) Fe(CO0), ], , the molecular weight M, increased
lineady with the converison rate and the molecular weight distribution decreased with conversion increasing,

indicaling the polymerization system is controliable.
Key words Living radical polymerization, Controlled polymerization, Cyclopentadienyl, Fe-Fe bond



