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Fe(m-X)TPPCUE SCHR-" F & B IR AIRA RSB ERATR. YOS TEsS
frf’H NMR RE . TRANBFTHERNRBES AR FLEEGER.
1.2 #HHFER
{i# H Shimadzu UV-240 % #hu] 43 Y656 B+ - BLE Shimadzu TB-85 EBE . FH 1m
HHAXE MM TRENE. BH—FZ7 & —FHE (4 X107 mol/dm*) §) & B PRI A
Al B (AR MR 42X 107~ 1. 6 X107 mol/dm" ) F) RS N E 24 BT IR EE
FEEE—EREMERGLOmm) T LER RS L. WBERARAEHTLRETF
B, BN ()& FHa 3 K AR v,
Fe(m-X)TPPCl+4nL=Fe(m-X ) TPPL,Cl (1)
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Table. 1 Thermedynamic Data for the Reaction of Fe(:n-X )TPPCl with Ligands In Acetone

K410t mol—L « den?)

— A HE — 4,58

ligand =

»

15¢C 200 BT 30T (kd s mod—Ll) ()« K=1 e mot—1)
Im 2.0 B4.5 33.4 17. 2 6,22 123 314 0. 9939
Fe(m-CIITPPCI N-Melm 1.9 5.47 2.72 1.52 0.78 93.5 234 0. 9984
GMZ 1.9 250 66. 7 24.5 8. 58 162 440 0. 9946
1m 1.8 21.5 1.0 5.05 0. 20 114 295 0. 9937
Fe{m-CH5)TPPCl  N-Melm 1.8 2.08 1.06 0. 34 0.13 106 258 0. 9992
GMZ 1.9 91.E 3B.5 25. 8 11.7 95.7 214 0.9891
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C1 FlFe(m-CH,) TPRCIR Rt , ST B BIBCEE A FEE B4R —EE T 5 Fe(m-Cl)TPP-
| Ol R T E KT 5 Fe(m-CH,)TPPCL, T3 F GMZ HIH B T KB &, th FIEES B T
HEESMERMTHENRES, S8 30 CH GMZ &5 Fe(m-CH,)TPPC i) BIEE T84 3
(11. 7% 10'YKF GMZ 5 Fe(m-Cl)TPPCI i) $lIBC L 57 -4 # $20( 8. 58> 10", ik B WAL R W -
A B FI R 2 B3 [ 2 (o S A e TR TR R
2.2 Fe(m-CH,)TPPC! SBkid i I 5 h

TRRMET R BT TR S b BB TR B (L8 2 R 20 00 3 s B opr
BT E B NEREUSHR, BLTRYIE Cu/bud] 1/Cu BB B R ERLE . A
¥ EH(r), 150 7=0.9999; 20C, r=0. 9998;25C ,r==0.9999,30°C ,r=0. 9997, HHXE
FETHEETER.
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wIEE,
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koo =k[ KN Cun/ (1 + KC1) [C o (8)
5 Fe( 1 YTPP SRk KM AHBIYY R IVR L AT R HLEE .
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M E(15C ,r=0.99995; 20C .r=0.99997; 25C,r=0.99999; 30°C., r=0.99999). JHAH(9)
AEERFERTL B BEEOMAR.
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Table 2 Kinetic Parameters of the Reactlon of Fe(m-CH,}TPPCl wlth Imidazole in Acetone

288K 293K 29EK 303K
K/mol~! « dm? I-413 0. TBA6 0. 3365 0. 1490
K/mol=l + dm? « 5~} 3. 811 <10% 7.877x 107 2. 012X 104 5. 811 x 104
gy 2. 48 x 10-¢ 1.51.<10-2 2. 694 10-% 1.43%~10-5

A4 HE=—113kI/mol A.SH=-387. /K » mol r=0.9950
A% N = 126k]/mal  A™S,=266. 5J/K » mol r=0.9953 £a,.»=24.8 kJ/mal
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Fe(m-CH,)TPPCl 55 N-Melm H(IS)TFH S E R — TR ABEAELFEY. PRIWHRE
A B E BEN B F X [Fe (m-CH; )TPP(N-MeIm)*, CI" ], HREH F3T 558 =4 N-Melm AL
{4 B G RS0, M AEE T APESITESEM SR, B kil

o =Rk K[N-Melm 12/ { (14+ K[N-MeIm ]} (k2 + k1 [N-MeIm ] } 4 kzks/ (k2 + k[ N-MeIm ]

(183
44 &, [N-MeIm]>>>>k. BF, (18) AT 4k % .
koe=k K [N-Melm ]/ (1+ K[ N-MeIm ]} (19}
BT (19)) A 0] 1§
1/ kbwm=1/k K X 1/[N-Melm]+1/#, (20)

AHAMCORESERZR - A OO ERYRHTERELS RENTFESOFEE
BORMBEESMEREI L FRBTHFEL 482, AST,1° S, LIREEEAELSH
A*Hy 38, PR BB RMFLE P, P FHR 3, AR 3 RETLUEL,FFEHIMN
HEE RS Fe(m-CH;)TPPCI R BkMEH Btk R H HE W B E . HREM/DEES . LD
AL G U X R E T (6) P P EH Fe(m-CH,)TPP(N-Melm)Cl B 73 B, FEF

MEREER . EEE T E AR E BEHE B/ A&y fiE.
M 3 Fe(m-CH,)TPPCL 5 N-MeIm $E0 A AR ¥ &8
Table 3 Kinetic Parameiers of the Reacilon of Fe(m-CH,)TPPCI with N-Melm in Acetone

292K 298K 303K 308K
K /mal=L « dm? 3.289 3. 120 2. 996 2.831
t/mal~ !t e dmd e 3t 3.9432 4.679 5.234 5. 973
Sy 9. B4 = 101 9. 00105 2. 01104 5. 96=101
A HE=—7.36 k)/mol 4,85=15 22 /K - mol r=0.9978
AT Hn=17, 9 k}/mol  A*§u==—172.2 J/K » mol r=0.9963 Fa,w=18.7 k}/mol

2.4 FTEMEE MR ERHYE R

B3 2 AE3MBIBETUES M5 Fe(m-CH)TPPC B EFH M EEEWIETKTF
N-Melm Sk % TR 5 EES MBS o Ho MITATFEE A EBOW SRS Bk K 17
AR ZERF Bk R ERE Y ZEN BEERER DR HFEEER G HR
B, WEEH Bk R IR 4™ S, B 7T LAE ) L 2R Dk 52 7 k2% 1 3 1L 20 ) T B
MR R A8 B—MEWER KA A (S Fa=—172 I/K - mol) R FTHEAEEW
AR TR, EREFERREN. RAEEREN. XRATRMEEL0 T AR R X
. BRI R, 24 KB A AR AR S TE R TR QB
TOFE B =4 s ] N-Melm RZ & R MRS HAREPEDHE FNIR. d LT RRENH
FREAYIT 240 24 A AR A 5 R R 48 3B OB HGE RSBV R AR R RN
o [E) 4 B 4 pk fe I i Sfe » TRk Rt S A Ak R B P I AR MARIE . L FTRAR i B TRk sh
Ry LA E R AR, (R PR LR BB BT RE R I, AT SCRY i A B B
HEHRRETHARRE.
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STUDY ON THE AXIAL COORDINATION OF META-SUBSTITUTED
TETRAPHENYLPORPHYRINATOIRON( I ) CHLORIDE
WITH IMIDAZOLATES

Zhang Zhihui Shao Ying Zhu Zh'ang”™ Ma Gang Ruan Wenjuan Zhou Yi Chen Rongti
{Department of Chemusiry, Nankm Unwersity, Timpm  300071)

The thermodynamics of axial coordination reaction of Fe" (m-X)TPPCI(X =-CH;, -Cl) with
various ligands[L =Im (imidazole), N-Melm{N-methylimidazole), GMZ (clotrimazole) ] at different
temperatures in acetone have been studied.

Fe(m-X)TPPCl+4nl.=Fe(m-X)TPPL, - Cl (1)

The equilibrium constant {X) and stoichiometric number {n) of reaction (1) were measured by
visible spectral technigue. The changes of standard molar enthalpy 4, &% and molar entropy 4,8% of the
reaction {1) were calculated. The steric and electronic effects of the ligands on the reaction were
discussed.

The kinetic studies for the axial coordination reaction of Fe (m-CH;)TPPC] with Im and N-Melm
in acetone by means of a Union Giken RA-401 stopped-flow spectrophotometer were reported. The
mechanisms for both reactions were peostulated. The equilibrium constants K of the pre-equilibrium
steps and rate constants k of the rate-determininig steps for both of the reactions were evaluated. The
AH% and A.8% of the pre-equilibrium steps and 4™ H,, A™8, of the rate-determining steps for both of

the reactions were also calculated.

Keywords; meta-subsiituted tetraphenylporphyringtoiron( I ) chloride imidazole
equilibrinum constant reaction mechanism
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