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pK, pK,(HFo)=3.44, pK,(HAc)=3.48. pK,(HPr)=4.57, pK,(HBu)=4.48, RIRRB5
Cu(ll )& F M e 31 % ¥ B: B,(CuFo)=93.3, B,(CuAc)=31.5, B,(CuAc,)=6.00x 107,
B,(CuBu)=74.1, f,(CuPr)=63.1.

£ 35£0.1C, 7=0.5mol/ L(KCI). MMHII#ILE ML 107 mol / L RILx$ubo Sl B —
YARMT, ArRIBAE Co(T1)EFIRE. YW pH S AR EL, T 5S45nm LIRS
KB MR ICTE ~ Wl (4~ o2k, Bk Cu(TEFKM. EREF pH EFH 5.0, %/
SCIRTRE S 35°C BN T LR A MR 46 T 10 R AR
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B 1 H,P* & Cu(Il)P ¥ P RBRBE
B Fig.1 Absorption spectrum of both the HzP" and Cu(II )P in

aqucous solution(~ 10mol / L)

C

l'\ : A-—absorption spectrum of the HZP‘+
", in aqueous solution (pH=4.5)
: B-absorption spectrum of the HzP‘+
in HAc—NaAc buffer system (pH=4.12)

C—absorption spectrum of the Cu(II)P

400 500, 600 in aqucous solution
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kgpy = a[Cu?'] (3
£15 o RERAIEIA TR pH IS, &
a=kf,([A7]) - fz([HJr]) : 4)
FEH W pH i, 4 kf((H'D=4q,
W a=a)fi((A7] (5)
FUETLEBARRZIATIY, 2 k(AT =q,
N a= azfz([H*]) (6)
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H, Ty n-acus PYPBry REEM) ko, ~[Cu®™ i % HR
S Fig.2 k,,~[Cu®] curve of reaction of Cu®* with
H, T n-acusPYP*" in HAc—NaAc buffer
e system pH=4.09, T=350%0.1TC,
£ 1=0.5mol / LGKCD, [P}, =107*mol / L
B analitycal total concentration of acctic
EXX acid(mol / L):
oue a~1.143x 1073 b-1.548x107%
c-2.282x107% d-2.849x107%

BT ST e-3.421x 107 f-3.991x 107
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Table 1 Valucs of a,, b for Every System

bufler system HFo-Fo~ HAc—Ac¢™ HPr-Pr~ HBu-Bu~
a, 3.00 3.40 3.00 3.20
(mol™ « dm*?« scc™)

102 b 1.54 2.29 5.90 3.75
(mol? « dm™ « sec™!) '
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B3 BURPFE a SHRBURENMXKR
Figt3 Corclation of the slope a with [A”] for every system
A: cprve of (akgy, / 3[Cu*) 5, s~[Fo7]

B: curve of (2k,,, / 3[Cu’*])pm a~1AcT]

C: curve of (ak,y 7 J[Cu™])g, A~[Pr]

D: curve of (ak,, / 2[Cu™]) g, a~[Buy

scale of abscissa:

A-10[Fo](mol - dm™), B—-10Ac](mol - dm™?)
C-10"[Pr)(mol - dm™), D-10’[Bu}(mol « dm™)

scale of ordinate:

A. B. D—(2k,, / a[Cu®])(mol™" - dm’, scc™)
C-10"Y(ak,,, / 3[Cu®T)(mol™ « dm® - sec™")

3. a 5pHMMAR BERUKERPOBRBRKE, SERE pH 1, T ko, B Cu®'i

B A (ke / AACU D pr B ILLA (kg / 2[Cu™ D 53 HIX R BE IR R H B F 9 L7
FH, BEMEAELZME 4.

B 4 FIREE (ko / JCu™ ) HHT MAXXR
Fig.4 Corelation of the (ak,,, / 3[Cu®*])™' ~[H*]? 13.1 A
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concentration of A™'(mol / L):

A: [Fb‘]=1.042x 10% B: [AcT]=1.350x107%

~
®

. C: [Pr]=9.910x107% D: [Bu]=9.582x 107" 79
[Ply=1.0x10"mol / L; 7=0.5mol / L(KCD); ;i
T=350+0.1C 7.1 °
scale of abscissa: A. C. D-10[H"]% B-10fH'P ::9: .
scale of ordinate: 2.
4.7

A—(ak,,,/ [Cu*]) (mol - dm™ - sec™) S S W WS S T R
B. C. D-10%3ky,/ s[Cu®])'(mol - dm™ - sec™)
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R2 BEMEREN o, M K, {0
Tablc 2 Value of @, and K, for Every Buffer System

bufTer system HFo—Fo~ HAc—Ac™ HPr—Pr~ HBu—-Bu~

a, 7.70 14.09 20.61 14.12
IO_SKL‘ 6.928 5.049 7.007 6.921
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km k- 1.o+b[A‘1 e an
10+K, [H']
Y92
d[CuP] k- 1.0+ 5[A 7] cult TP 12
dt 10+K, 4[H+]1[ v 1P, (12

4 kfIYiksE XHF HAc-ACEMIAR, B a,=3.40=k- ,(H']), 8
k=a,/H[H D =a,/ 1.0+K, [H), &AW 2 9% 4 pH=4.09 3518 k=340, H
a;=14.09=k - f,(A7]), 18 k=a,/ (1.0+3[A7]). SHK 4 5&4F[Ac]=0.0135mol /L, 5178
k=344, W[W. pipHEAERGM & IEA—B. BHRCHBERZSEN, B LM TFHHE
1 k=(3.40+3.44) / 2=3.42(mol™" » dm’ « scc™).

ALY H7 1 R 13 HFo—Fo™. HPr—Pr fl HBu—Bu 2 Mk R b k ({1 N:

HFo-Fo B Mik&: k=(2.96+3.00)/2=2.98;

HPr-Pr Mk &: k=(3.00+3.01)/ 2=3.00;

HBu—-Bu 2 Mk Z&: k=(3.20+3.07)/2=3.14,

BUEM, A S ISR ¥ RIDESEN.
=. itig

4 Edwards—Greene—Ross ' F R, 54 3msh /% F02), HEEPELER pH
O N R P PR B OO BT, 3L o HLPY M RO HLER:

Hp* LS TE H,P*+2H*
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HRT ELT- 8520 B R
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d[CuP**}/ dr= (k ;+k, KIATDICu®'[H,P*' 1=k, s
10+(K,, ) [H7]

[Cu’* )P}, (16)
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k=k.» Kk, =bk,; 1.0/K,, K,
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Table 3 Kinetic Parameters of Catalytic Reaction with Anion of the Fatty Acid

buffer k., Kk, K, .
system mol™ « dm? » sec™* mol? e dm™® ¢ sec™
HFo—Fo~ 2.98 4.62x 10 1.44%107*
HAc-Ac™ 3.42 7.80 x 10? 1.85% 107*
HPr—Pr~ 3.00 1.77x 10° 1.43% 107*
HBu—Bu~ 3.14 1.20 x 10° 1.44% 1074

MR 3 T, ERREERE SRSk iam K, S EwEE B5EERE
bR i) HzTﬂ—N—ACMsP)’P“%mﬁ'?& K, 4=155% 10"{”@ ¥, EHRE MENYLERES
:::110 8
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A YHPY A7) Cu(T)BFRMBE HA MEBEHEE 2 ik, BTl k,, BERRB O ERT
BEJ1[Pr(pK,=4.57)>Bu (pK,=4.48)> Ac (pK,=4.38)>Fo (pK,=3.34)) ¥ i % fm, X
HEERGN kK BT — 3.
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STUDIES ON KINETICS OF INCORPORATION OF
METAL ION INTO PORPHYRIN

VI. REACTION OF Cu** WITH TETRAKIS (N~-CARBOMETHOXYMETHYL-
3—-PYRIDYL) PORPHYRIN BY THE ANION CATALYSIS OF FATTY ACID
Pan Zhiquan Dong Pingan Ren Jianguo Qin Zibin
(Department of Chemistry, Wuhan University, Wuhan 430072)

(National Key Laboratory of Coordination Chemistry, Nanjing University, Nanjing 210093)

Kinetics of the coordination rcaction of tetrakis(N—carbomethoxymethyl—3~pyridyl)
porphyrin with Cu(I ) ion have been studicd in formate, acctate, propionate and butyrate buf
fer solution and in the range of pH 3-5 at 350+ 0.1C and an ionic strength of
0.5mol/ L(KCI). The reaction is found to be first order for both Cu(1l ) and porphyrin and to
be anion catalysis of organic acid. The effcet of concentration of catalyst and metal ion, and
pH value of solution were discussed. The rate equation of the rcaction were expressed as
d[CuP**]/ dt=k{(1.0+5[A7]) / (1.0+ K, JH')}[Cu**][P};; where k=2.98mol™' + dm**+ sec™’,
b=1.54% 10’mol™ - dm°® - scc",K,,4=6.928 x 10°, for formate buffer system; k=3.42mol ™ -
dm?®+ sec!, $=229x 10'mol™?. dm®+ scc”, Ky 4=15.409 x 10}, for acctate system;
k=3.00mol™" « dm*» scc™, b=5.90x 10’mol™? « dm® « sec™', K, (=7.007 x 10°, for propionate
system; k=3.14mol™ « dm’» sec”’, =3.75x 10’mol™ + dm®+ scc™’, K;(=6.921x 10°, for
butyrate systcm. The mechanism of the rcaction were proposed. The dcformation of the ring of

porphyrins is the general condition in the rcaction.

Keywords: chemical reaction kinetics Incorporate reaction porphyrin

copper(ll) ion



