wsil
2006 £ 8 A

% é} % # j:& No.5

ACTA POLYMERICA SINICA

Aug., 2006

N-(4-ZHE)TERBLERIHSR L
SN ESMRIESE SR

PRER' A ®

#%F EHEL

CHTASELE BA4ENTERXEALRE WM 310027) C FEEXENMLFER KE  1698555)

B OE BRT N-G-ZEE)FREKMEERHSFRARBRERLEY (PBIOMB & RS RIE, U RKE
AT HL S 3 S E 3 5 45 Mo (CoP) 4 & 40 R4 A HE BB . A R A PBIOM TE 19 43 F 3t 0 DK ik 2 o 8t 53 ] phy
GPC RITCR AW EME &5 2% 3.4 x 10° F1 57 mol % . PRIOM 2 2L Bk M ( Blm) ' B BR k3L 55 CoP FERF WD
Wiz, 8 Bl CoP-PBIOM T, CoP-Blm % -& 4 B HUB \TT 0 (N 45 A 4 MR E 43 EE T CoP-BIm 85 & W1E
. CSEREEEETHESSE SR KT CoP-PBIOM 4 ¥ . CoP-PBIOM £5 W EKBM AL A FMNRT=
R TR RS S F ST .60C T CoP-PBIOM B ik B A 45 & B W29 40.7 h, T CoP-Blm [ 44 i %
3.8h HURSYMUKBERET CPEAMHNALFHA.
X N-(4-Z I )FERpRM IR, TRk, Hubk, ESEE

HUR (CoP) LA REF MM 5 M A& & MHRE
AR, RARNESRE" T TERTAS
45 1 4 TR0 TR A ek s b ol O o AR 8 M AR L 4R
PEE RS, BB R R B RO R AR
mERENY B P SRERFEMARE, ES
kuEAFIRESYRACAEAETRELSEH
gomEmAST .

Bk (BIm) Xy CoP WER ALK, HERA
BORA AR, RUHKS 5E CPEL, . XES
E k23000 SRR T U R SR A RN
HEWAT B CoP BEYWARTHMEMR N, E
B LR Ok RS W RLALIE T CoP BT G HERR
R0 B 45 A A SO IR EE

AXFERSGFRITFERT N-(4-ZHBE)F
EnwpERRESFRENBREEHLRY, B
FTHEEKMA N-(4-ZFE)FEKE-FRR
KREEEEYS CPESYHMES SR,
BT KM CP FRYMETE T,

1 EEHS

1.1 EBERA

B (R Tk R &3, ¥ 8 4-8
BRI Z R (R R Tk &4t) b2 A
HEABRERERAE T kRait) , /Lol

2 3 14k ( Sigma-Aldrich Chemie GmbH A /), 2
ali .
1.2 N-(4-ZHRE)FEHRRNERH
EHTREREN=FURPMA 200 mL §
EAFI 54.6 g B, GE EHEE , FHE B 40°C i Bk mk
THEM, RS HRERR I ZEHEM 28 mL 4-1
BRI Z M, 1 I08 A 30 min,40CF R 16 h.
PR EBBREBNE ERNEUBET=K
e, FAREKYE S AR, R E R
YK P R B BUBENE R K S , eSS R R AR IR
EBH REHEREEEEWTY,H 100:1 #
ZSEFREMPREORSEFFERREIME, BE R,
=0 5MES REECHEPELER, B9 25.7¢
(g 70%)EE AR N-(4-ZBE) TR
N
1.3 N-(4-ZHE)FEHRIEGHER
N-(4-ZRBBE)FERR-FEABRFER I
EY(PBIOM) BRBEREHERXREEESH. AW
AR SR P MABR=4F 5, AR50
A1.84 g (0.01 mol) N-(4-Z M 3E)FEHOKM A
1.50 g(0.01 mol) R MR FEIEMA ERS 30
min 5, MMABAZR THESIZH .7 65CTT &AL
Sh.RMERE, AKKRELY FRT=ZFHF
ETAERY,  AFRIERT 2R, AEREFRE

* 2005-07-28 WL, 2005-00-21 B ;: BFE AR 2ES (X4 53D FHE M EARBNEHES (EES 2004-176) R HHE;

wi FHEEF A, E-mail: shentu @ zju . edu.cn



sH MEEWE N-(4-ZHE)FEKERY &R R SRS S B 683

BRRAY, A% TIREZ PRIOM(2.54 ,76%).  BHEE 5 K/min.
14 EE&ESHIMNHEABHNE 1.6 HIMRASHNES S0
Bl a,a,a,a-P(45-= B HZ BRI )0 A UV- LI Ot % (Shimadzu Model UV-
WR(CoP) MR (3] F AR E3 nl SHFIRE  2100)JE CPHASYMELE ST . CoP BEY
BAMBSSAPRENRM(BIm, 4.4 mg, 28 pmol)  HEFME OCHMA T, W BB UV-TT B3 iEE
I PBIOM (8.4 mg, BKMEE & B 28 umol) 53515 W Meam B B W) B0 8 4L .
CoP B4 (3 mg,2.8 umol, Bk I 5 CoP By EE /R Lt .ls
H10), BEGKANBES cop 1 s Rfrix 2 PRI NE
44,182 CoP-BIm Fil CoP-PBIOM 5. 2.1 N-4-ZHE)XENKBESHEEXTERS
KEE DB RETE Teflon IR b, A FRED WEBEWORE
JRER 30 pm ZHEM LG, BT UV-TT R ik S-MPERXZ B SR E L (R Q))ER N-
HEWE . H P CoP-Blm BSWEMEETHY  (4-ZBE)FEokm, HEMH NMR B, 58
RAENBBRYE(POMA,8 mg) , POMA M AH  ME 1 FiR.SREWIE CDC, B B H-NMR
ERGEER,. HEHSTFRI3.6x10°. E 5 B 7 6.97 ~ 7.53 (m, 7H, Ph, Im), 6.60
1.5 BERARMPYRE (dd, 1H,—CH—=CH, ), 5.17, 5.68 (d, 2H,
M H A 5 BAT GCMS-QPs050 A — cu—cH, ),4.97 (s,2H,—CH,—) &b H B 1%
RE INM-GX400 "H-NMR BMARMRIESRE g RO 4RAET N-(4ZHE) TRk,
B S AR WS T RAMKEES R b GPC I W8 R W B E R 43.1 ~ 43.5%C,
(TOSOH LS-8000) #3035 #7 X (Perkin Elmer, it i 5 3L 45 F 35 FM67E 184 40, T N-(4-Z 1%
PE24001L)ME . PRIOM R YRR UK ERE gy mokmby 40 T8 Y 184, b H Rk —BiE
(T)HBREMBALIE (Seiko, DSC 52000, 7 w3 & =492 N-(4-ZHB 2 ) SR

Cl—CI-IzA@—CH=CH2+N/\NH—— N/\N——CH2~©—CH=CH2 (1)

2.2 CoP FEMHTLSiEek
CoP fEREBE  KHPLEBTFLASEAN
e FIRFR AL E R AR A &S 4 B A T
HE MR, B, CoP E=H P RBEB P 5 Blm
, BY PBIOM H I BRI Mk R F 2. 5 Blm 2

PBIOM B 32 T, CoP B UV-T] I ¢ 8% B K 1R i i
A =526 nm; 5 BIm E PBIOM B )5, CoP 7E £
SEFPBEABIE A, =532 om, R CP 5
BIm 2k PBIOM ZEFF WM P R4 B T CoP-Bim &,
CoPPBIOM £ & 4. B fE WM AT B E Bim =

N-(4-ZHRE)FRKU AT ERBERFEA  ppioM, MR EE LR, T K CoP i B A tha:
HELR, BHWIILEY PRIOM hEEHE. 5 -
PBIOM A TP R FEERHN, Ko FE Tm-CoP + 0, ==Im-CoP—O0, (2)
Bl GPC AW E , B34y T8 W 3.4 x 10°. PBIOM © CoP 5 Blm B, PBIOM %52 5 ) 35 3% 4T 5 7%
R e B S B U A BT 2, AR B8 PBIOM B, RS T CoP BAYE HAHEL B

3 4 2 0
5

Fig. 1 'H-NMR spectrum of N-(4-viny}}benzylimidazole
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Fig. 2 Oxygen-binding equilibrium curves of the CoP complexed with
PBIOM (@) and Blm () in CHCL; solution at 25°C ({ imidazole in
PBIOM] or [BIm]/[ CoP] = 10)
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Fig. 3 Change of the oxygen-binding ratio of CoP complexes
{[imidazole in PBIOM] or [ BIm]/[ CoP] = 10) fixed in the polymer
membranes with time at 60°C
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Table 1  Apparent imeversible oxidation rate constant (k) and half-

lifetime (=) for CoP {[imidazole in PBIOM] or [ BIm]/[ CoP] = 10)
fixed in the solid membrane at 60°C

Ligand Ex10°(h™1) t (h)
PBIOM 9.1 40.7
Blm/POMA 26.1 8.8

L

L
O
' +_— b —
0]
L L
CCo D
L

MERRAE,. BT Ak THERSREEH
CoP (FA Y, 4 L= B4 VR (Co" P) , f CoP 45



53 FERENS N-ZHEB)VFERBIEYHERESHIMHRESYHASE S 685

EMEESESEANENI . SELEER P F) .Y CoP SRAWE L PBIOM R FHEIES,
ZEPARESELEAN CoP HFLAWRM, FTHE  CoPUSF AP EEER ST L, RH
EHABEESEAEAN P (WG T CoP W5 FBES, W= (3) Fim B R W3 K R
L H R LAAKRKMER A, PEEFARAH WH BWERT CoP B G5HSRNG &3,

REFERENCES

Nishide H, Tsukahara Y, Tsuchida E. ] Phys Chem, 1998, B102:8766 ~ 8770

Shentn Baoqing( B8 1B 5 B}, Weng Zhixue($i 5 % ) , Nishide Hiroyuki{ P i % 2) . Acta Polymerica Sinica (# % F 4R ),2002,(5) :636 ~ 639

Collman J P,Gagne R R,Reed C A, Halbert T R, Lang G,Robinson W T.J Am Chem Soc, 1975,97:1427 ~ 1439

Shentu B, Oyaizu K, Nishide H.Chem Lett,2002,712 ~ 713

Shentu B, Oyaizu K, Nishide H.Bull Chem Soc,Jpn,2004,77:401 ~ 405

Tsuchida E, Nishide H. Top Curr Chem, 1986,132:63 ~ 85

Won J, Kang Y S, Nishide H. Binding of small molecules. In: Woehrle D, Pomogailo A D, eds. Metal Complexes and Metals in Macromolecules.
Weinheim ; Wiley-VCH, 2003 .363 ~ 367

8  Shentu Baoqing( B! B M), Weng Zhixue( #§ %% ) , Nishide Hiroyuki( ¥ 1 % 2.) . Acla Polymerica Sinica (3 4+ T2 4%),2003,(1) ;103 ~ 107

-~ A Lt ok W N e

SYNTHESIS OF N-(4-VINYL)BENZYLIMIDAZOLE COPOLYMER AND
OXYGEN-BINDING PROPERTIES OF ITS COMPLEX WITH COBALTPORPHYRIN

SHENTU Baoging' , LIU Qun', WENG Zhixue' , NISHIDE Hiroyuki®
(! State Key Laboratory of Polymer Reaction Engineering , Departiment of Chemical Engineering , Zhejiang University , Hangshou 310027)
(* Department of Applied Chemistry , Waseda University, Tokyo 169-4555, Japan)

Abstract N-(4-vinyl ) benzylimidazole and its copolymer with octyl methacrylate (PBIOM) were synthesized and
characterized, and oxygen-binding properties of cobaltporphyrin ( CoP) complexes with imdazole ligands were
studied . The weight-average molecular weight and imidazole content of PBIOM were determined to be 3.4 x 10° and
57 mol % by GPC and elemental analysis, respectively . PBIOM or benzylimidazole (BIm) and CoP in chloroform
solution were mixed to complex the imidazolyl residue of the ligands with the fifth coordination site of CoP under
nitrogen atmosphere to get CoP complexes.CoP complex displayed a reversible change in the UV-visible absorption
spectrum from the deoxy form to the oxygen-binding one with an isosbestic point,in response to the partial oxygen
pressure of the atmosphere . The oxygen-binding equilibrium curves of CoP complexes obeyed a Langmuir isotherm, to
give the oxygen-binding affinity py, (oxygen partial pressure at which half of the CoP binds with oxygen) . At the
same partial oxygen pressure, the oxygen-binding ratio of CoP-BIm complex was a little larger than that of CoP-
PBIOM complex . The oxygen-binding affinity of CoP-PBIOM complex in the solid membrane state was larger than
that in chloroform solution . The half lifetime of CoP-PBIOM membrane at 60°C was 40.7 h, while that of CoP-Blm
membrane ( poly(octyl methacrylate) as matrix) was 8.8 h,indicating that polymer ligand significantly prolonged the
lifetime of CoP complex.
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