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Synthesis,Spectroscpic and Thermodynamic study of some Metallo-
Porphyrins complexes with some Electron Donors and study the
effect of the Substituent group in Porphyrin upon the happen

interaction

Muayad H. Mohammad Naji A. Abood*
Marine Environmental Chemistry Dept., Marine Science Center, Basrah University
* Chemistry Dept.,Education College,Basrah University

ABSTRACT

Some porphyrins were prepared from the reaction between Pyrrole and some
aromatic aldehyeds (Benzaldehyed and Anisaldehyed). Six organo — metallic

complexes were also prepared. They were
ZnTPP Zn(p-OCHs)TPP
NiTPP Ni(p-OCH3)TPP
MgTPP Mg(p-OCH3)TPP

The prepared compounds were specified by C H N analysis, Infrared and Visible
spectra. The visible spectra of the prepared compounds , some electronic donors and
molecular complexes in benzene were measured. The molar ratios of the complexes
were determined. The equilibrium constant of the resultant complexes with molar
ratios 1:1, 1:2 were calculated. The thermodynamic function ( AH,AG,AS )of all
studied interactions were also calculated. The effect of the substituent group
( methoxy group —OCHz3 )in porphyrin upon the interaction between the donor and the
accepter and upon the thermodynamic functions of some interaction were studied.
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R = H, meso- Tetraphenyl Porphin, TPP.

R = -OCHzs, meso Tetra(p-methoxyphenyl) Porphin, (p-OCH3s)TPP .
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Svmbol Calculated / (found)
y %C %H %N
TPP 85.99 4.88 9.12
CasHsoNs (85.26) (4.99) (8.91)
(p-OCH3)TPP 85.97 5.67 8.35
CusHssNs (86.03) (5.69) (7.66)
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TPP (p-OCH3)TPP | ZnTPP | NiTPP | MgTPP | Zn(p-OCH3)TPP | Ni(p-OCH5)TPP | Mg(p-OCHs)TPP
3360 w 3375w N-H....N
stretch
3053 w 3030 w 3007w | 3050m | 2900 m 2900 w 2900 w 2900 w C-H
2925 w 2985wbhr 3000w | 2800 m 2800 w 2800 w 2800 w stretch
2875 w 2900wsh
1597 m 1600 m 1600w | 1599 m 1600 s 1600 m 1600 m 1600 m c=C
1570 m 1575 m stretch
1550 m 1560wsh
1540wsh 1545wsh
1500 m 1500 m 1500w | 1500w | 1515s 1500 m 1500 m 1505 m c=C
1490 w 1465 m 1480 w 1460 m 1460 m 1460 m phenyl
1475 m 1452wsh
1445 m 1440 m 1437 w 1435w | 1465 m 1400 w 1400 w 1435w C-H bend
1409 w 1404wbr 1425 w 1440 m
1350 m 1346 m 1343 w 1345s 1350 s 1345 m 1350 m 1345 m C=N
stretch
1243 s 1243 s 1245s 1245s Cc-O
1215wsh stretch
1187 m 1172 m 1210 w 1170 s 1190 s 1170s 1170 s 1170s CsHs subs
1175 m 1163 m OCHs
1067 m 1030 m 1070w | 1070 m | 1060 w 1100 w 1103 w 1100 w C-H bend
1055 m in plane
1030 w
900 m 987 w 992 w 1005 s 980 w 1030 m 1030 m 1030 m C-H rock
975 m 978 m 982 w 978 sh 965 m 995 w 1000 w 980 w (Pyrrole)
963 s 935s 962 m 963 m 945 s 962 w 960 m
723s 735 m 722 W 740 m 740 m 735 m 730 w 735 m C-H bend
700 m 710 sh out of
plane
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Gonll cude A 102
Slope Equilibrium Constant K2
BT 2Emeis n 283k | 293k | 303k | 313K
MgTPP n-Butylamine 1.9 0.2260 0.1515 0.0910 0.0820
MgTPP Sec-Butylamine 2.0 1.7330 2.4030 1.3550 0.8590
Mg(p-OCH3)TPP n-Butylamine 2.0 21.7390 2.4390 1.2870 0.8510
Mg(p-OCH3)TPP Sec-Butylamine 1.7 2.9410 0.8580 0.2740 0.2710
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283k 293k 303k 313k
ZnTPP n-Butylamine 11347 9662.4 6575.5 5545.7
ZnTPP Sec-Butylamine 12442.2 10993.6 9077 7486.5
Zn(p-OCH3)TP Piperidine 8399.5 6512.4 5692.8 4757.2
Zn(p-OCH3)TP Pyridine 7686.8 6046.8 5388.5 | 4655.5
NiTPP n-Butylamine 5.482 4.024 3.020 2.237
NiTPP Sec-Butylamine 6.125 5.412 3.901 2.642
Ni(p-OCH3)TPP n-Butylamine 5.072 2.688 1.861 1.025
Ni(p-OCH3)TPP Sec-Butylamine 1.681 1.224 1.000 0.540
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-AH AG -AS

Accepter Bonon Kcal.mol* Kcal.mol* cal.mol.K!
ZnTPP n-Butylamin 4.45 5.342 334
ZnTPP Sec-Butylamine 3.000 5.417 28.7
Zn(p-OCHg3)TPP Piperidine 3.24 5.112 28.5
Zn(p-OCHz)TPP Pyridine 2.86 5.069 27.0
NiTPP n-Butylamin 5.23 -0.164 17.2
NiTPP Sec-Butylamine 5.01 0.161 17.2
Ni(p-OCH3)TPP n-Butylamin 9.08 0.575 32.9
Ni(p-OCH3)TPP Sec-Butylamine 6.30 0.117 21.9
MgTPP n-Butylamin 0.92 -1.098 +0.6

MgTPP Sec-Butylamine 14.53 0.504(289.5) 51.9(298.5)
Mg(p-OCHz)TPP n-Butylamin 15.35 0.519 51.3
Mg(p-OCH3)TPP Sec-Butylamine 5.71 -0.089 19.1
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Equilibrium Constant K1 ‘AH AG AS 203K

Acceptor | Donor 293k | -AS 2351

. 283k | 293k | 303k | 313k | ™| Kealmol | calmalik!
ZnTPP__ | n-Butylamine | 11347.0 | 9662.4 | 65754 | 55457 | 445 | 5392 | 334
Zn(p- | n-Butylamine | 113265 | 90713 | 77231 | 57385 | 3.85 | 5305 | 312

OCH3) TPP
NiTPP Sec- 2096 | 1.320 | 0.755 | 0419 | 501 | 0161 | 176
Butylamine
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