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Abstract: A new tailed-porphyrin H,TPP-BzIm and different transition metalloporphyrins (Fe, Co,
Zn) were synthesized and characterized by 'H NMR, MS, IR, UV-Vis. The spectral and electro-
chemical properties were studied by UV-Vis spectrum, fluorescence spectrum and cyclic voltammetry
method. Compared with tetraphenyporphyrin ( H,TPP) , the absorption and emission peaks of the

tailed porphyrin have obvious red-shifts. The CV curves of Fe, Co metalloporphyrins indicate that Fe

and Co undergo the changing of oxidation state in addition to the redox on the porphyrin ring.
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Fig. 1 Synthetic route of porphyrins 1 -5

2.2.1 b1 68k

AW HSCER[9 ] G, BB BRWT .
8. 14 mL ZEHEE (0. 08 mol) .12.09 g 4Bl 2
ZHEE (0. 08 mol) % T 600 mL AR, 1RA W
IAE R, RN A 111 mL AL (0. 16
mol) , 4KZEHNHN 0.5 h, Z B im A H, i e
g P EEEG, TREE R4 6 g B R A
FLP=9 AL =938 2 22 WK (6385 A 4 15 (200 ~
300 HEERE , AN 515 C Be R FUEE 41 1/EBE
F)  USCER S A S5ty , 49 B &R B A 5L I o 3 i
Wk (NO,TPP) , ¥ NO,TPP(0. 11 g) ¥ T 25 mL
Wi R ,0.6 ¢ ZH W KA W (SnCl,
2H,0) T 5 mL R g, 2242 hn A 219 A7 ib

R ER RS W, R T AR 45 min 5, IR E]
65 °C , KL FE 30 min, A7V A VKK I T A
WG, W Z KPR ZE pH =10, 5B Mt (0
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HHLZ, HHZE MK U 3 Ik, 5 H TE7K MgSO,
THE L IR, e 28 kAR TS R 19 5 5%

R, 38 I g AE 4 85 (200 ~ 300 HAER, —
AP LB i) , A8 4 e 549 1(0. 80 g,
FEERL] 76% ), UV-Vis (CHCL,) A, :417 (Soret),
514,549 589,645 nm, '"H NMR (CDCl,, 300 MHz)3:
8.6 ~9.1(m,8H,B-pyrrole) ,6.8 ~8.3 (m,19H, phe-
nyl),3.36(s,2H,NH, ), —2.66(s,2H, pyrrole NH)
TCEIMT (% ) :C Hy N, TEAE: C 83.92,H 4. 96,



160 K ot

S 4

37 &

N 11.12;52{E . C 83.43,H 5.18,N 10.92, i
(MALDI-TOF-MS,m/z) . 7T H(M + H" ) :630. 8;
SR 630.7
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oA 95: SAEGRIRGN) , A BN A4 100 mg, %
92% , UV-Vis(CHCI;) A, :419(Soret) ,515,550,
589,645 nm,'H NMR ( CDCI, ,300 MHz)&:9.0(m,
9H, B-pyrrole (8H) and aminophenyl (1H)),
8.21 ~8.2(m,7H,para phenyl (5H) ,benzyl (1H)
and aminopheyl (1H)), 7.9 ~7.6(m, 13H, meta
phenyl (10H ), benzyl (2H) and aminophenyl
(1H)),6.82(s,1H,NH—C =0),6.27 (s, 1H,
imidazolyl ) ,6. 17 (s, 1H, imidazolyl ) ,6. 45 ~ 6. 39
(m,2H, benzyl (1H) and aminophenyl (1H)),
6.36 (m, 1H, imidazolyl ) , 3. 80 (s, 2H,—CH,—
benzyl) , =2.69(s,2H, NH pyrrole) , Fiii%( MAL-
DI-TOF-MS,m/z) :iH5AE(M + H" ) :815. 0; Sl
{H:814.7,
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it ( MALDI-TOF-MS, m/z) . i+ % {4 ( FeTPPB-
zlm) * :867.8; 3L MI{E :867.3, IR(KBr,em™)w;
3055,3 026,2 954,2 925(C—H,Ar - H),1 722
(C=0),1682,1599,1 581,1 520,1 489( C—C
(phenyl, Im)),1441(C, —H),1338(C,, -N),
1304 ~1 072 (PpBRE 48 C—C, C—N), 1 003,
800,754,702 (m,),729 (—CH,—) .
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SO ARG 4, UV-Vis (CHCL) A, :433
(Soret) , 550 nm, Jiii% ( MALDI-TOF-MS, m/z) :
THEAE (M) . 870. 9; S {E . 870. 3, IR ( KBr,
em ™ )v:3 053,2 956,2 918,2 850 (C—H, Ar—
H),1 727 (C=0),1682, 1599,1 581,1 522,
1489 (C—C (pheny,Im)),1 441 (C,—H),
1339(C, —N),1306~1072 (HpIRE 4 c—C,
C—N),1 007,796,752,701 (m,),731 (—CH,—),
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A ASPEL @ E R A 5. UV-Vis (CHCL,)
A, :430 (Soret) , 564,604 nm,'H NMR ( CDCl,,
300 MHz) 6: 9.1 (m,9H, B-pyrrole (8H) and
aminophenyl (1H)),8. 23 ~8.22 (m,7H, para
phenyl ( 5H ), benzyl ( 1H)
(1H)),8.0 ~7.5 (m,13H, meta phenyl (10H),
benzyl (2H) and aminophenyl (1H)),6.82 (s,
IH,NH—C =0) ,6.28 (s,lH, imidazolyl), 6. 18
(s, 1H, imidazolyl) , 6.45 ~6.38 (m, 2H, benzyl

and aminopheyl
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(1H) and aminophenyl (1H)) ,6.37 (m,1H,imi-
dazolyl) ,3.8(s,2H,—CH,—benzyl ) , JFiii%( MAL-
DI-TOF-MS,m/z) : 71 B AH (M) : 877. 3; S {H .
877.1, IR (KBr,em™") »: 3 054,3 027,2 952,
2922 (C—H,Ar—H),1728 (C=0),1681,
1601,1 584,1 521,1 484 (C—C (pheny,Im)),
1439(C,—H), 1351 (CI,—N),1 307 ~ 1 069
(Uh Wk E 28 ¢—C, C—N), 1 006,797, 744,702
(m,),721(—CH,—),
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Tab.1 Absorption and emission peaks position of porphyrin 1 -5

A,../nm(CH,CL,)
Complex &/(L-mol™ - em™) Emission peak/nm
Soret Q(IV) Q(Im) QCIl) QCT)

H, TPP 415 515 550 590 646 1.26 x 10% 1 648,710
1 417 514 549 589 645 1.75 x 10° 650,716
2 419 515 550 589 645 2.42 x10° 650,716
3 420 569 1.36 x 10°
4 433 550 1.19x10°
5 430 564 604 1.95 x 10° 651,715

o BRI PR HE A G4 R e 8h e e

C ! | |
300 400 500 600 700
A/nm

K2 s ~5 msoh-nl Wk oLRE
Fig.2 UV-Vis spectra of porphyrin 1 -5
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Fig.3  Fluorescence spectra of porphyrin 1, 2, 5 and TPP.
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I RE DG IR 22 p R, DL G B iR, S Hre
fi# 510 0.1 mol/L W PUIE T 5 & R %% ( TBAP) ,
FERMREEZ) R 1 x 10 7 mol/L, H4 1 0. 05
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Fig.4 Cyclic voltammograph of compounds 3 and 4
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