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Fig. 1 Molecular structure of porphyrin
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Fig. 2 Titration absorption curves of the compound 5

(a ~d: The concentration of porphyrin is 5 x
10 °mol - L-*; HCIO4is 0,5 x 107, 1 x
107%,1 x 10 ?mol - L-' respectively

at 18°C)
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protonation of compound 5 at 23°C

WA E A (R 3), KO BB ki i

BOUBK, RUFYHRREERK, ARBERFAIBRTRELSER, ASP > 0iRBAK
FHIBRMEE N, KERAREXAETIMIES, H*BETHERAUETHENT THER
Bk, AR KBRS, B TENUCEPRBENS FHEEBERNFRENS TEARR, B

R FHIRASS > 0,

1 A ARIg(A-A)/(A-A) ~pH ANBHEXRY
Table 1 A;.A; Data and Correlation Coefficient r of Plot 1g(A, - A)/ (A - A;) ~pH
compounds” 1 2 3 4 5 6
A 0. 885 0. 455 1. 884 0.417 1. 041 1. 860
A2 1.276 0. 675 1.776 1. 215 0.321 2.071
r 0. 985 0. 985 0.980 0.997 0.992 0. 989
* : see Fig. 1

£2 IHESWHREFHANSHE
Table 2 Thermodynamic Data of Protonation Reaction of Porphyrin

L IgK AHS ASE
P 18C 23C 28 33T J(k} - mol=') /(- mol-' - K-Y)
1 6. 80 6.76 6.70 6. 65 -17.09 71.51
2 6.05 5.96 5.87 5.80 -28.24 18. 69
3 6.32 6.25 6. 16 6. 06 -29.10 21. 14
4 7.0 6.91 6. 82 6.70 -33.09 20.37
5 5.80 573 5.69 5.62 ~19.41 44.25
6 5.90 5.83 5.74 5.63 -30. 06 9. 80
* :see Fig. 1
23 WMHESHWBNEF(=N-)HRBEE
Table 3 Net Charge at N Atom of Porphyrin
compunds”* 1 2 3 4 5 6
N -0.161319 - 0. 164487 - 0. 163689 —0. 164720 -0.163947 -0.163622
N -0. 156809 -0.163166 -0.164072 - 0. 166666 -0.163028 - 0. 164745
3N -0.318128 -0.327653 -0.327760 -0.331388 -0.326975 -0.328367

*: see Fig. L.
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EFeBamZNBEtEY 3. 2.1MER, BHEW 6 WRURFLERALLEYW 3211
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Study on Overall Protonation Constants of Tetraphenylporphyrin Derivatives

HU Zhen-Zhu ZHU Zhi-Ang*:! WANG Chuan-Zhong'
( Department of Chemistry, Hubei Normal University, Huangshi 435000)
(' Department of Chemistry, Nankai University, Tianjin 300071)

The overall protonation constants of six tetraphenylporphyrin derivatives were determined by
spectrophotometric methods. The changes of standard molar enthalpy AHS and the changes of
standard molar entropy A.SS of the reactions were obtained from the plots of InK® vs 1/ T. The
porphyrin molecules were calculated by using semiempirical PM3 method. The influence of electron
effect and steric hindrance of substituting group on overall protonation constants was discussed.
Experimental data and theoretical discussion showed that the degree of porphyrin protonation depend
on electron and steric effect. The values of the protonation constants are increased as increasing

donor conjugate effect, while steric hindrance of substituting group reduces the constants.

Keywords: porphyrin apparent protonation constants UV-VIS spectra
PM3 thermodynamics



