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Table 1 Comparison of different metal complexs 0 . . . ,
- . 300 400 500 600
Com pound Paolrlp hyrlm:. _m:ta] R?Cllon Color  Yield/ % Wavelength/nm
salt(molar ratio)  time Fig 1 Absorption spectra of T(4DMAP) P
T(DMAP)PZn 112 2h 94 2 .
) and its metal complexs
T(DM AP)P-Mn 10 14 4 h 91 7
a: T(4DM AP)P; b: T(4DMAP)-Zn complex;
T(DMAP) P-ThCl 1015 5h 90 5
c¢: T(4DM AP)-Mn complex; d: T(4DMAP)- Th com plex
Table 2 FElemental analysis and UV Vis data of compounds
c d Elem ental analysis ( Calcd) Soret Q band
o poun C H N ban d/ nm I 1l 1l IV
T(DM AP) P 72 25(72 17) 4 81(4 ) 6 96(7 01) 418 514 549 590 644
T(DMAP)PZn 66 71(66 87) 4 16(4 21) 6 36(6 50) 427 535
T(DMAP)P-Mn 67 44(67 69) 4 13(4 ) 6 38(6 58) 436 570 603
T(DMAP)P-ThCl 60 17(60 32) 3 54(3 ) 5 71(5 86) 451 642
TPP 421 518 552 592 645
) T , IR 3
, 420 nm a1, () —e, () Soret ,
T Sa; 3430 cm™! Vo 1000 cm™!
() —e () 4 N=H
(0 ) n—m* , N—M , N—H
51118, 19 - Q , . (2]
Table 3 IR spectra data of T(DMAP) P
2. and its complexes(KBr, cm )
T(DM AP)P T PP , —N(CH3), M T(DMAP) T (DM AP) T(DMAP) T(DR/{AP) Assignment
P P-Mn P7Zn PTb
' 3434 %
' 3428 3467 3435 .
’ ’ ’ 2925 2932 2935 2932 o
n ; 1513 1515 1510 1515 Ve=c. Ve
U , Soret 1598 1 598 1 607 1 598 V¢=c (phenyl)
; S 970 SN —n
4 N ] 000 ] 032 l 032 VN —M
Q 1207 1208 1 207 1 207 Ye—o
X ’ 807 804 800 802 ring

T(DM AP)P-ThCl )
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3434 cm ! N—H C—C
R s 2 24
2 1 500 ¢cm™' 25 mL
C=C , CH=N PhC—0 1207 cm™! s
R 807 em™ ! N 4
C—H ; 1494 em™!

Table 4 Conductivity of porphyrin compound with different concentration and temperature

T emperature

C om pound ¢/ (mol* L-1)
293 K 303 K 313 K 323 K 333K
T(4DMAP)PZn 3x10-3 121 1 35 1 44 1 49 1L 77
6x 1073 1 41 1 61 18 192 2 03
8x 10- ? 1 63 177 1 94 2 21 235
T(4DM AP) P> Mn 3x 1073 2 11 2 29 2 43 2 58 2 76
6x 1073 2 41 2 63 275 2 94 335
8x 10-3 2 89 302 317 3 41 36
T(4DMAP)P-ThCl 3x 10-3 4 55 4 78 512 5 63 6 18
6% 10- 3 4 83 5 56 582 6 21 6 79
8x 10-3 4 99 593 6 49 6 95 7 58
T(DMAP)P Zn, Mn Th
303 K (Aw) 88,258, 746 s 3
eam” ** mol! , Zn  Mn T(DMAP)P Zn, Mn Tb
(A 65s* cm”? s ,
* mol '), Th 101 s IR UV-Vis R
Tb +3 >
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Synthesis and Spectroscopic Properties of Tetra ( Dimethylaminophenyl)
Porphyrin and Its Metal Complexes

DUAN Cat hong, MA Hong min, CHEN Xin, ZHANG Lina, ZHANG Nuo, LI He, DU Bin, WEI Qin"
School of Chemistry and Chemical Engineering, University of J{ nan, J{ nan 250022, China

Abstract Porphyrin and metalloporphyrin distribute widely in nature and they play an important role in the life. Synthesis of
porphyrin compounds with special function has been the focus of attention. In the present paper, porphyrin and metalloporphyrin
compound were synthesized by the following method: by one step synthesis, tetra ( dimethylam inophenyl) porphyrin(T( DM A P)
P) was synthesized with propionic acid, acetic acid and nitrobenzene as solvent and 4 dimethylaminobenzaldehyde and pyrrole as
raw material. The yield was 24 24%. T he complexes of T(DMAP) P with Zn**, Mn* and Th* were synthesized by solvent of
chlorofornr N, N dimethylformamide( 1: 1). The effects of solvent, temperature and reaction time on the reaction were dis
cussed. Optimum proportion between porphyrin and metallic salts was studied also and the molar ratios of T(DMAP) P to Zn
(CH3CO00),* 2H,0, T(DMAP)P to MnCl, * 4H,0, and T(DMAP)P to ThCl; were1: 1 2, 1. 1L 4, 1. 1 5, respectively.

The synthesis of metalloporphyrins under mild conditions is simper with high yield (94 2%, 91. 7% and 90 5% for T( DM AP)
P combined with Zn* , Mn?* and Th* respectively) and the unstability of metalloporphyrin could be avoided. The constitution
and structures of these compounds were studied by elemental analyses, infrared spectrum (IR), and ultraviolet visible spectrum
(U W Vis). The conductivity of porphyrin compound with different concentration and temperature was studied. It was found that
the molar conductivity of T(DM AP)P-ThCl(74 6 s* ¢cm™>* mol™ ') was greater than that of T(DMAP)PZn (8 8 s* cm™ >

mol~ ') and T(DMAP)PMn (25 8s* cm™2? * mol"!'). So T(DMAP)P-ThCl could be regarded as the 1: 1 electrolyte com-
pound while T(DMAP) PZn and T (DM AP)P- Mn were nom electrolyte compounds. The influences of different metal ions on the
reaction were investigated. The discussion was concentrated on the molecular spectra of porphyrin and metalloporphyrin. Com-
pared with tetraphenyl porphyrin, the absorption of T (DMAP) P and its metal complexes had red shifts due to the substituent
groups and metal ions. When the porphyrin rings were occupied by metal ions, the number of Q band decreased and the absorp
tion peak intensity decreased. Among these metalloporphyrin compounds, the maximum absorption of T (DM AP)P- ThCl had the

biggest red shifts and could be used as ideal photosensitizer.
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