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1.TGAOP)P (A M: 7E S00ml ZFE b, ¥ 21.3g M ZEE A ERENBAE T 300ml HER
T A G, Wi 8.7g mEws, [ 2 /Nt MORAEB, WL BE, B G, E-TREES LR
K.

2. T(AAOP)PFcCl (14 1L: I 0.2g T(4AOP)P, il A 0.05g B4k ¥ A 0.1g NaCl, Fiul
A 50ml WK Z BR, Ik Inlifi 2 /NmE, Yo &, hil, ZREUE Ok, KUk, RERCHESr B R4k

3. T(4AOP)PCu, T(4AOP)PZn. T(4AOP)PCo. T(MAOP)PNi 4 4 R : I 0.2g
T(4AOP)P A% 3~ 4 fil B G R BE AR L, Y& T 30m1 PR, I 3L 1 /b, ¥R, fA
150 VKK W, 1L 38, BE bR 2 4R 4k

F1 TUHAOPP REZERAUA R HMIE

Table 1 Elemental Analysis Data of T(4AOP)P and Its Mctal Complexes
compounds molecular formula C% H% N%
T(4AOP)P CyHyN,Oy 74.10 73.717° 444 4.49° 6.70 6.62°
T(4AOP)PCu CgH 3N, 0,Cu 68.84 68.75° 426 4.00° 6.55 6.17°
T(4AOP)PZn CyHyN,O,Zn 68.04 68.62" 418 399° 601 6.16"
T(4AOP)PFeCl CgH N, O FcCl 67.03 66.77° 400 3.88° 572 5.98°
T@AAOP)PCo CsH3gN,O4Co 69.07 69.10° 423 402° 6.80 6.20°
T(4AOP)PNi CyH N, O,Ni 69.34 69.12° 411 4.02° 6.55 6.20°

* theoretical value

F 2 THAOP)P X ¥iE
Table 2 Spectra Data of TGAOP)P

NMR (ppm, CDCl,) UV (CHCl,, nm) IR (KBr, cm™)
—-2.79(2H, N-H) 2.44(12H, CH)) 644 588 3315(N-H)
7.44~8.16 (16H, benzenc) 548 512 1753(C=0)
8.53~8.82 (8H, pyrrolc) 416 1583(C=C)
1473(C=N)
993, 966"
* phorphine ring vibration
® 3 TUAOPP £ ERAWLGMIE
Table 3 Specta Data of T(4AOP)P—Mectal Complexes
T(4AOP)PCu T(4AOP)PZn T(4AOP)PFeCl T(4AOP)PCo T(4AOP)PNi
uv 537 586 580 509 527 527
545
(CHCI,, nm) 414 416 J 415 378 408 415
IR 1755(C = 0) 1755(C=0) 1756(C=0) 1757(C=0) 1751(C=0)
1604(C=C)
(KBr, cm™) 999° 997° 999° 1001° 1004"

* porphinc ring vibration
. BHERRRLBAE
¥ 0 Modcl-270 1L 4k 2 £ A 41 AT AL, D9 T 25 7 S8R 8k (TBAPHE Xk P A K,
CH,CL,(AR) PO T EAIM W, M CV LRI A SRR £E 107~ 10" mol /1. CV
LAY BB, B4R 3mm, STEDLB NN ZL, 2 L A SR R mE R
B BB R T RAOGHLIL G, 2 ZUOKBYH RT3 CH,.CL, Bk, SfnE N, BRE 10
SHNFFAE N, S8, AR B B0 ST N By =1/ 2(Ep,tEpl), MUK RMEILL
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T(4AOP)P 7E CH,Cl,—~0.1mol /1 TBAP 57 14 x4 i M () 4038 D, B I 3 2L ok
(TPPYR A I CV BB, {03 46 BB 4 B AL EE TPP FIE 5 (4143 B R 30 78 #1 S6mV,
EEHT ZEBAREN— BB FREG,=031), Hil TUAOP)P 3 L F=ZHE/NT TPP,
TPP B PRI FIi TR LHF.
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Fig. 1 Cyclic voltammograms of T(4AOP)P and TPP in CH,Cl,~0.1mol /1 TBAP (v=0.1V / scc)

TUAOP)P LE R M A TM CV il & WA 2. #KITE M (v<0.1 V/sce), AE, i
60 mV, HEHUE, ),/ G), FBE v TR, BEOEMM, AE, BERIF. i, 5/ fk
BMEXR, FHIVBEHNET LR TREINIFE. TEUAOPP ERASWH CV il
R AT AR W R FRH I NARE. Hd Cu. Zn, NifES¥5 TEAOP)P HAH
K, WM Fe. Co Rl PHIEL LK.
i 2 T(4AOP)P # CH,Cl,—0.1mol /1 TBAP

PARREIE v (V/ scc) Fily CV HliZk

| Fig. 2 Cyclic voltammograms of T(4AOP)P in
’ CH,C1,—0.1mol /1 TBAP at diffcrent
‘]l‘ scan rate (V / sec)
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Fig.3 Cyclic voltammograms of T(4AOP)PCu, T(4AOP)PFcCl in
CH,C1,-0.1 mol /1 TBAP (v=0.1 V/ sec)
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Table 4 E,,, Data of T(4AOP)P and Metal TGAOP)P in CH,Cl1,~0.1 mol/1 TBAP
(v=0.1V / sec. 25C)

reduction oxidation AE,,,
E=/z Eln/z Ein/z E{v/z Exv/z E}n/z_Elllz

T(4AOP)P —1.246 -1.566 1.012 1.262 2.258
T(4AOP)PCu —1.380 -1.792 0.940 1.186 2.320
T(4AOP)PZn -1.412 -1.777 0.722 1.018 2.134
T(4AOP)PNi ~1.360 —1.906 1.001 1.730 . 2.361
T(4AOP)PFeCl —0.462 -1.154 1.096 1.356 1.558
T(4AOP)PCo =0.930 —1.428 0.672 0.904 1.100 1.602

AR KRS, RGBSR FHBER N ENKATMEBE T EHTRE, Ak
LA BSR AT A%, il BT R AE B Bl AL AR PR AR IR R RN, % 4
tt T(4AOP)P K3 Cu. Zn. Nifit§Y AE, ,, fii7E 227+ 0.10V & H, HE®HAF L&
W & BB Y AE, ,, 12252015V M—%, 15 Zerner S04 FRUEREIT
AT 218V @ H—3, TH Cu. Zn, Ni&BobskS 8 diohsk CV BRITEHIEL Frf X Lsying
eSS oA ERHRAMLR RN TR, WFEBRNENKE LiEfr, ohsRIRBE A3
WFHBSREAAR « NETFEA, SUFHMELTFHRBSRETEFR » P& FEEA @

H R 1. T4AOP)PM(TI }+e = [T(4AOP)PM(II)]” (ring)
I: [TGAOP)PM(II) +e = [T(4AOP)PM(I)I* (ring)
F4L: M. TEGAOP)PM(II)—e = [T@AOP)PM(TN)]* (ring)
IV. [TGAOP)PM(TT)*~e = [T(4AOP)PM(II)* (ring)

H#H M=Cu. Zn. Ni

AR R T S L A HEAX . £ 4P TUAOP)P I Cu. Zn, Nif®
AWM —EFEENAL B, U N[ MK < <N x Cu™ <Zn®, X—RERSENE
R ER A B RO BUT 0 A — 2, BEHIER b BT AT 00 38 I 4 45 vk R DA 3K 15
Fo BB B, Bl o LT INER RIS TR E LT, EAR A
M BT 4 P — R BOLDL BT 55 B BTN IFAR.

% 4 4 Fe. CoRAWI AE,,, MIBIR/T 225015V #if, MAEMNM CVEESH
MMM E R, UM EMNMS -SSR REEERE FEMARENHIK L.
TPPFe(1l1)Cl ZE CH,Cl, kE HAF1E Fe( 1)~ Fe(IV)ZEM ¢, ALK % H T(4AOP)PFeCl &
TPPFcCl EEFEA R H1h CV IE—3, (X E,, , MITFE—RIKN . X— RBLULH R —npsik
TR EIREM KBS E L IRA— A WER, AXMbaBERNIBERALK, &
T(4AOP)PFcCH L RL BN

A T. [T(4AOP)PFc(T)}'+¢ = [T(@AOP)PFc(11)]° (metal)
1. [T(4AOP)PFe(TN)°+c = [T(4AOP)PFe( 1) (mctal)
H1k: M. [TAAOP)PFe(l)])'—¢ = [T(4AOP)PFe(IV)**  (mctal)

V. [TGAOP)PFc(IV)*'~¢ = [TM@AOP)PFe(IV)]**  (ring)
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R H 2 5 T@AOP)PCo 15 TPPCo % CH,Cl, KR s RA M CV I, i E,
A— i %, BFibh T(4AOP)PCo Xj TPPCo ¥ B A MM LA B, Co(T)E A8 HiLBE
Wi, BEJGO0 RALT UL B & A AR R L P

i B T. [TAAOP)Co(Il)+¢ = [T(4AOP)PCo(T)]” (mctal)
M. [T4AOP)PCo(1 )] +¢ = [T(4AOP)PCo(T)]* (ring)
Hik: . [TEGAOP)PCo(T)]-¢ = [T(4AOP)PCo(TI)]" (mctal)

IV. [T(4AOP)PCo(TN)]'~c = [T(4AOP)PCo(IN]** (ring)
V. [TAAOP)PCo(IN)]**—¢ = [T@AOP)PCo(I)I** (ring)
Z U EFRERAMEIESEBETRBREERE R K, MW
K, (B K 11 Nicholson ff) CV Sl . ¥4 LB BUL MM AE, fITFER M R,
/@ N e A 1%
v-]“-al/vl/z
28.8
A v M, ¥ Nt s . HATY AE, /X, S<BREIE AE, Jiwl #1 Nicholson #
i y—(AE, x Mgk @ RIGHB v fi1.
R 5 THAOPP RHE&REAWTE CH,CL—0.1mol /1 TBAP kE
EHERFHRB R ERE M {E(em / sec, 25TC)
Table 5 Hetcrogencous Electron Exchange Rate Constants of T(4AOP)P and
Mectal-T(4AOP)P in CH,C1,—0.1mol /1 TBAP (cm / scc 25C)

K, =~

T(AAOP)P | T(4AOP)PCu | T(4AOP)PZn | T(4AOP)PNi | T(@GAOP)PCo | T(4AOP)PFeCl
first reduction 20x107 3.5%x1073 48x107 30x107° 2.1x107 1.2x107?
first oxidation 2.3x107? 31x107} 33x107° 29x% 1073 1.6x107 1.0x107

F S EKW: (P K ATHEN~S5)x 107 {8/, BIER A4 08 B e R A R
K, BT — 3 9% L (). RAEER LM RILEREL Y K, T TFREESRETF LM K,
it GEWIER 1m0 PR RO BE O SO MR 0 ] F LU PR IR SR, (). £
AR AR BRI A 3R b AT L LU BIC R . BEHINR MR ) ol F R
SIMAT AT SRR L R L F R BN 0 S R A
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INVESTIGATION OF ELECTROCHEMICAL
CHARACTERISTICS OF PORPHYRINS

1. CYCLIC VOLTAMMETRY INVESTIGATION OF §, 10, 15, 20-TETRAKIS-
(4—~ACETOXYPHENYL) PORPHINE AND ITS Cu, Zn, Fe, Co, Ni COMPLEXES

He Yanan Tai Zihou Yu Cheng Yu Xuchai
(Coordination Chemistry State Key Laboratory, Nanjing University, Nanjing, 210008)

The electrochemical characteristics of 5, 10, 15, 20—tctrakis—(4—acctoxyphenyl)—porphine

and its Cu, Zn, Fe, Co, Ni complexes were investigated by Cyclic Voltammetry in

CH,Cl1,~0.1mol /1 TBAP. The hetcrogencous electron cxchange rate constants of above com-

plexes were also calculated by the Cyclic Voltammetry technique of Nicholson. The experimen-

tal results demonstrated that Cu, Zn, Ni are stable to electrochemical oxidation or reduction of

the porphine ring, whilc Fe, Co undergo the changing of oxidation state. Furthermore the order

of the first reduction and oxidaton half wave potcntial of the mctal porphyrins as well as their

K, is proportional to the ncgative charge in the porphine ring.

Keywords: porphyrin electrochemical reaction electron transfer



