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DDS-11 &1 $4Y.
ZORA REQ)XKEUEFRERAE R SR, PR A AL A E R R K Y. PIRAGS
Prati)a %A KMnO, f1 CaH, 403, HAFPHE, ERTALFMHTH& 45Smin, RESH
FER/PULR. R PG, CaH, T, BAAPAME. 0k (HIm)H AL 0k
(2-Melm. 2-phIm)¥h 54k, AZEHPRELLFHKR, 60C THE THREE. REIERS
ERXBSNFERPHT.
= Al AR H &R, #TFILEERER Co(lT)PPIKDMECL, EnAL &Y% Y &5
RER, RS A ST T

LMK ZH BR(PPXDME)Y A B JRAMR X $44k 0.2 fA 25ml BIRE, vk a0
0.5ml # H,SO,, WE/IEE, FAEE NaHCO; 91, MKW TH, B8 Ea ol
Y. AP RPHEARGIEDSE, WRANZEEG)  RIHQ), BUEHFRGEL AN S —YB
W, PTHHULE., FWAREES) SO ESL, BELAHENEN S, 150C 525 Fi.

m. p. 224~226CH; C;H, N, O,GIH1H: C,73.19; H, 6.49; N, 9.49. SZI{H: C,73.60; H,

6.79; N, 8.97); 1, (CHCL,): 407(Sorct #5), 506(IV). 541(I), 576(1), 630( I )nm(3CHk
i1 { *:407, 507, 541, 574, 631nm). v (KBr JE K ): 3400(NH), 1735(C=0), 1195,
1165-1175(-COO0~), 1440(-OCH,) cm™'.

2.Co(I1 )PPIXDME A R: HSH '+ 0.2g PPKDME 531§ 1 Co(Ac), Z£ DMF $1 g
W3h, BRHE, SRIAXFHAABKEEA Sml, WA HTE, SRE07Y. Bied
BEESE, BBAHAN, WRFZEWRERR, MERERERN, BAAXELER—
W, BEBOHEEK, 1S0CHETHR. CoCyH,N,O0,GHEM: C,66.53; H, 5.60; N, 8.65. 5
RH: C,65.93; H, 5.85; N, 8.26). 1,,,(CHCL,): 401(Sorct #), 529(f), 558(x) nm®l, v

max-*

1735(-C=0), 1195, 1165~1 175(—8—0—), 1440(-OCH,), 1245(=N—Co),480(= N—Co) cm™".

3.Co(I )PPXDMECI & & 0.2g Co(II )PPIXDME i A B &% : HCI(291 : 9B HW 4,
EESPHRAEAE UV GERREEMANIE. ABFRGRBEEHETE G9R-4
e, A3, BETIHMERENFLIE, EEZTHR SBRATERN>Y.
CoC;Hy N O CIGHEH: C, 63.33; H, 531; N, 8.20. SLK{: C, 62.51; H, 5.81; N, 8.81).
Amax(Me,CO): 429.9, 544.3, 574.0 nm. v,,,: 1735(C=0), 1195, 1165~ 1175(-COO-),
1440(-OCH,), 1245(=N-Co), 600, 530(=N—Co) cm™.
Fa. 8k Co(IPPXDMERIm)CI (&L HREN 10™*mol - 1 B RIm WEA BRI
AARGERAEER Co(I)PPXDMECI REEH T, WRELNIRRE, EREIRGE
Pripide, Hi, 100CHZ TREBBAKAHE. CoCy)HNOCI(RIm=HIm)EIEM: C,
62.36; H, S37; N, 11.19. S R{I: C, 62.02; H, 5.46; N, 11.26). A, (Me,CO): 428.0, 542.5,
577.0 nm,

ﬂu%&ﬂu/\ﬁﬁm RIm, AJLAT3PE& Y. RIm=HIm I, 1,,(Mec,CO): 429.2,543.0,
577.5 nm; FE/RHLTF A (Me,CO, 298K): 108 S - cm?- mol™!, SHIRAYE 111 HMHA
RO RC R 7.
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AGINFRAR HEABRBHEHAZEYHWRRASBHEXRSHFESPHFT. Co(lI)PPX
DMECI ¥ B & 5% 1075~ 5x 10 mol « "', RIm(HIm, 2-Melm, 2—phIm)f9 % & 3% 0.001~
0.015mol « "', WE R B (NEWMENXE 4 BER EAE, BFK 4500 nm(Me,CO)
427 nm(CH,Cl,).

4 R 53 #
RUVFZRYARE:  HN RIm MRERKT R, SRBELHN—ERNAE, SR
BBEARA— R3¢ TR
In(A~Ao) =~k t+In Ao )

K 1 HBEG) A, Ak 1=t T 1=colf (B HIE, ko HEMEREKGE). BRAZ
Fhfle, SRRE L HRREBIKT 0.99. k,, B RIm WA 0T KA.

& 1 Co(I)PPIXDMECI 57 [5] WK 52 B ) S SR 5 #* 298K

Table 1 Obscrved Rate Constants for the Reaction of Co(I1)PPIX DMECI with RIm 298K

RIm solvant [RIm]x10° kg, Co® RIm solvant [RIm]x10° K, Co
Him  Me,CO 1.5 0.595 0.985 Him  CH,C 1S 1.35 0.970
2.1 0.690 0.999 4.7 345 0.987
47 0.952 0.999 7.2 4.08 0.972
75 1.064 0.999 9.3 4.55 0.995
9.5 1.136 0.998 12.5 5.00 0.998
11.0 1.163 0.996
2-Melm  CH,Cl, 1.2 1.94 0996 2-phlm CH,Cl,  0.55 2.25 0.998
24 3.33 0.987 11 4.06 0.999
48 4.54 0.992 27 7.30 0.997
9.9 5.55 0.985 53 9.17 0.987
12.7 6.06 0.988 7.6 9.62 0.993

a. Units are mol / dm® for [RIm]; Unitares™ for kg,

b. Co is correlation cofTicient.

higk I RE: k¥ RIm B8 0A Co(l)PPIXDMEC! MR H . WHRABI AN
REEN RGO, B 1 AHRREN UV RENHEL, BEL™Y Co(Il)PPKX DME(RIM);CI™
MR ROERINMKE 35C, RE—BHEE, AR EOOCREMN. HMRAHRENHN
BHAERAREN PHE—H, HPaAREAERRSERN RIm KN, dREB5K 14
3 MR .
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Fig. 1 Optical spectra in acetone at 273K (1) Co(Ill )PPIXDMECI;
(2) Co(IHPPIX DME(HIm)CL; (3) Co(Ill)PPIX DM E(HIm);Cl™
BEEHNENRE: MAEEMNEZRARMSHEH, Co(l)PPKDMECI 5 RIm KN, 4
Bk Co(IIPPIXDME(RImM)CL, RJ518 @A MY, REHUENY:
K
Co(IMPPXDMECHRIm = Co(Il)PPIXDME(RIm)CI 3)
k
Co(l]])PPD(DME(RIm)CIaO—I;Co(IH)PPD(DME(RIm)++C]_ 4)

Co(1l )PPIXDME(RIm)*C]”+RImt—?;—t>Cb(1H J)PPIXDME(RIm);+Cl™ (5)
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BIER 1 OEUE, AR/ ZHREEEG, SRIITER 2 HXREHKXT 095, RULEMRE
YURR SN,
% 2 Co(ll)PPXDMECI 5 RIm RE K HFEME 298K
Table 2 Rate Data for the Reaction of Co(Ill )PPIX DMECI with RIm 298K

RIm solvant kFS,x 10°/ K,/ (mol/ 1) SD*x 10} Co

Him Me,CO 1.35 519 0.01 0.998

Hlm CH,Cl, 6.25 275 0.04 - 0.999
2-Melm CH,Cl, 7.95 270 0.10 0.997
2—phlm CH,Cl, 14.82 326 0.34 0.998

a. SD is standard deviation of kg,
BAE@RYNLA:  AFE2HETE, Y RIm=HIm &, BHAARR, KNM k R k,(CH,CL)
: k,(Me,CO)=4.6, KR L Co(l)TPPCI dk Z A AP, X o] A AIE R AR MR
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AN SRR, AN BARBVREE, WRAERFLMN AN 4508 12.5 7 2049, H
e A REBRN, BShaRKEOERMEEREE, AT Co-Clig, Bingm
RE@P AN EGER, XFHERN SRR MUT ML E QPO kBRI, XS
JSE 8% ORI 4T 3 1 4k 4 e P,

EAERME: AR 2R, L0kMH 2-ARE(Q-MeIm, 2-phIm)i, KEHEREE k,
HA, RFX: HIm()<2-MeIm(1.3) <2-phIm(2.4). X&FHNY40km 2 A BURRE, B
RESRAEIMKA Z M HEERYK, SBOSRALA S EE Co(IPPIXDME(RIm)CI
B4 B R L PR ER ST 35 T S N RO ARk M, W55 Co—Cl FRfiif, Nt THM B, 2-4
B A A, Rk ARK, BDRRCEERE Mk, MAMNUFY: HIm <2-Meclm< 2-phlm.,

Cl N —
/N-+——CO ’L&‘:"-‘()/ng _/N K, /’Nq{./—-n ta
NESaRiNY NN N1
GO GO

EF EREH, X4 RIm F 2-fBURER, BUREAEALE RS #1155 Co—Cl 4,
REMM G, B ERER L, A, XEX ML E B 5K J1 808 " i — # S lwf
3. MBI R, ENAEAR, WEE kA 2-TURER, MIEaMEEEN
bahiIEER

RAAXABBEN Co(l)PPKDMECHE R ML K —FEAELEY, EXRBRTHRE
PLEAE Y FUENE R, HASTHAEHOLAESSEAEAEENREURESHH
B, R¥EAMNGES R ESEYERN NG IE— SBERETR.
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SYNTHESIS OF Co(Ill) PP IXDMEC] AND KINETIC STUDY OF
THE REACTION OF Co(I)PPIXDMEC]I WITH IMIDAZOLES

Bian Pingfeng Yan Weidong Liu Xianglan
(Department of Chemistry, Zhejiang University, Hangzhou 310027)

Protoporphyrin I{ dimethyl ester complex of cobalt(Co(lll )PPIX DMECI) was synthesized
from protoporphyrin IX (PPIX) and characterized by elemental analysis, UV spectrum, IR spec-
trum and melting point respectively. The observed rate constants(k,y,) of the reactions of
Co(Tl«~)PPIX DMEC! with imidazoles (RIm) have been investigated in acetone and
dichloromethane solvents at 298. 15K. Experiments show that the rate —determining step is
chloride ionization from the mono(imidazole) intermediate. The rate law for the overall reaction
is the first order in imidazole. The chloride ionization rate constant(k,) strongly depends on the
avility of solvent to form hydrogen—bonding, i. ¢. “distal-imidazole hydrogen bond effect” .
When a 2—methyl or 2—phenyl substituent is present, the steric strain with porphyrin ligand in-

creases the rate of the trans cholride ionization, i. e. “proximal—strain effect ”.

Keywords: Co(III) PP I DMECI imidazole synthesis kinetic study



