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F1 Fe(p-X)TPPCl L E TR
Table 1 Data of Elemental Analysis of Fe(p—X)TPPCI

X C% H% N%
calcd. found caled. found caled. found
p—Cl 62.78 61.35 2.87 274 6.66 5.85
H 75.07 74.14 401 3.76 7.96 8.22
p—CH, 75.85 76.43 4.77 4.72 7.37 742
p—OCH, 69.34 69.14 4.17 4.25 7.50 7.26
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Table 2 Absorption spectrum Data of Fe(z—X)TPPC! and I&@—XMPIm,]*Cl‘ in CH,Cl, at20.0C

Fe(p—X)TPPCl [Fe(p—X)TPPIm,I"CI”
4 4 4 4 . 45 4y ) Ay ig
X w/ " w10 10" 00" w10 w10 v/ 10M vz 10
57100 /10 &/ 10° g,/ 10 g5/ 10° g/ 10° e /100 &g /10
H71070 f,/100 fy/100 0 fu/107 fs f1/10%  fp/107 fu
6908 6583 575.8 509.2 4158 571.5 5492 416.7
p—Cl 4,340 4.554 5.207 5.888 7210 5.191 5.459 7.195
1.718 1.465 1.731 0.702 0.605 4.124 6.871 1.410
0.834 0.737 1.182 0.623 0.633 1.500 5.441 1.132
691.7 659.2 571.5 509.2 416.7 578.3 549.2 4175
H 4.334 4,548 5.191 5.888 7.195 5.184, 5.459 7.181
3.237 2.761 3.282 1.362 1.130 6.122 9.928 1.747
1.431 1.279 2.029 1.085 1.071 2.553 7.121 1.221
696.7 662.5 575.8 '510.8 4175 579.2 550.8 418.3
p—CH, 4.303 4.525 5.207 5.869 7.181 5.176 5.443 7.167
3.336 2.697 3.203 1.296 1.008 6.447 9.144 1.619
1.481 1.346 1.994 1.064 1.081 2.546 7.264 1.319
‘ 700.0 665.0 575.0 512.5 421.7 581.7 552.5 420.0
p—OCH, 4283 4.508 5.214 5.850 7.109 5.154 5.426 7.138
3.660 2,616 3.006 1.292 0.994 7.696 9.660 1.561
2.067 1.642 1.791 1.144 1.170 . 2.399 7.635 1.325
F3 % CH,CL, h B (DA R MR
Table 3 Thermodynamic Data of Reaction (1) in CH,Cl,
£/ (10°mol™ + dm* AH? As®
rxX ¢ = p= - Y
15C 20C  25C ot  (kJemol™) (Jemol™' <K
7—Cl 0.23 18.7 9,72 434 2.66 —95.1 ~0.210 0.9993
H 0 20.8 11.0 6.30 3.31 -88.2 —0.185 0.9995
7~CH, ~-0.17 212 11.8 1.06 4,08 -79.3 —0.154 0.9999
p~OCH, ~027 22 127 192 4.63 -75.2 —0.139 0.9996
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Table 4 Data of ESR Spectra and Mossbauer Spectra of FeHTPPCI and [FeHTPPIm,]*Cl~

compound ESR® Mossbauer®™
g, 2 g, s 8/ (mm+s™) A/ (mmes™)
FeHTPPC1 5.763 2.030 572 0.06 0.38
[FcHTPPImzl+Cl_ 2910 2.311 1.579 172 0.26 2.09
(2): —160.00.2C (®): 20C
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THERMODYNAMIC AND SPECTRAL STUDY OF AXIAL
COORDINATION OF PARA-SUBSTITUTED
TETRAPHENYLPORPHINATOIRON(II) CHLORIDE

Zhu Zhiang Ma Yuxing Chen Rongti
(Department of Chemistry, Nankai University, Tianjin 300071)
Zhang Yibao Jiang Donggqing
(Central Laboratory, Nankai University, Tianjin 300071)
A thermodynamic study is reported for the axial coordination of para—substituted
tetraphenylporphinatoiron(lll ) chloride [Fe(p—X)TPPCl, X=Cl, H, CH,, OCH,] with
imidazole(Im) in dichloromethane.

Fe(p—X)TPPCl+2Im ﬁ.—: [Fe(p—X)TPP(Im),)*CI” 1)
Not only the equilibrium constant(f) of reaction (1) by spectral technique, but also the visible
absorption spectra of reactants and products, and ESR spectra and Mossbauer spectra of
FeHTPPCI and [FeHTPP(Im),]*Cl”™ were measured. The standard change of molar enthalpy
(AH:) and standard change of molar entropy(ASS) of reaction(1) were calculated. The experi-
mental results showed that:
1.AHS and AS? of reaction(1) are negative values.
2. The spin of the iron(1ll) in reactantsis s=5/ 2 and in productsiss=1/ 2.
3. The electron—donatilng substituénts make the bathochromic shift of the charge transfer
bands and the increase of the oscillator strength(f) for Fe(p—X)TPPCl.
4. The stronger the elect.ron-—cionating ability of substituents, the larger the equilibrium
constants are.
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5. It is found that linear relationships exist between following pairs: AH: and the Hammeit
constant o; Inf and o; v of CT band and s; f of CT band and o.

‘Keywords: para—substituted tetraphenylporphinatoiron(Il[) chloride equilibrium constant

UV-Vis spectra ESR spectra Mossbauer spectra



