el s g Ao 1) il el e (pamal il ga fi g s 50 9 (B3
el ga A ) gl ilesa g JANNEN o qulal) il Ay A g SN

*ag Ao AU dada Cpeid g
8 peal] dralss - Lol sle S yo -4 janl] Luil) o LoanS) ansd
5 gl drals — g i) DS — Lo SI) anid

LAY

2l 3l ) Atle s,Y) Dl al¥) Gam ae sl deld e il j ) gall (iamy jpamsd o3
Do B A g ladae u juiaatal (sl

ZnTPP Zn(p-OCHz3)TPP
NiTPP Ni(p-OCH3)TPP
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Synthesis,Spectroscpic and Thermodynamic study of some Metallo-
Porphyrins complexes with some Electron Donors and study the

effect of the Solvent 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-OCHs)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 solvent used affect the interaction and
the thermodynamic parameters. The molecular complex Zn(p-OCH3)TPP was found
to be favouring the polar solvent in accordance with following order

Chloroform » Benzen » Carbon tetrachloride
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R = H, meso- Tetraphenyl Porphin, TPP.
R =-OCHs, meso Tetra(p-methoxyphenyl) Porphln (p-OCH3)TPP .
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ZnTPP Zn(p-OCH3)TPP
NiTPP Ni(p-OCH3)TPP
MgTPP Mg(p-OCH3)TPP
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Ssymbol Calculated / (found)
%C %H %N
TPP 85.97 4.92 9.12
Ca4H30Ng (85.26) (4.99) (8.91)
(p-OCH3)TPP 85.97 5.67 8.35
CagH3sNg (86.03) (5.69) (7.66)
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stretch
3053 w 3030 w 3007w | 3050m | 2900 m 2900 w 2900 w 2900 w C-H
2925 w 2985wbr 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
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1409 w 1404wbr 1425 w 1440 m
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stretch
1243's 1243's 1245s 1245 s C-0
1215wsh stretch
1187 m 1172 m 1210 w 1170s 1190 s 1170s 1170s 1170s CsHe subs
1175 m 1163 m OCHs
1067 m 1030 m 1070w | 1070m | 1060 w 1100 w 1103 w 1100 w C-H bend
1055 m in plane
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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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Slope Equilibrium Constant K2
EBEpIEL 2Emeis n 283k | 293k | 303k | 313k
MgTPP | n-Butylamine 1.9 | 02260 | 0.1515 | 0.0910 | 0.0820
MgTPP | Sec-Butylamine | 2.0 | 1.7330 | 2.4030 | 1.3550 | 0.8590
Mg(p- | n-Butylamine 20 | 21.7390 | 2.4390 | 1.2870 | 0.8510
OCHs)TPP
Mg(p- | Sec-Butylamine | 1.7 | 2.9410 | 0.8580 | 0.2740 | 0.2710
OCH3)TPP
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Accepter Donor Equilibrium Constant K1

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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BRI Dones E%?-Ii Kca?.?nol'1 cal. mgls'l. K1
ZnTPP n-Butylamine 4.45 5.342 334
ZnTPP Sec-Butylamine | 3.000 5.417 28.7
Zn(p-OCH3)TPP | Piperidine 3.24 5.112 28.5
Zn(p-OCH3)TPP | Pyridine 2.86 5.069 27.0
NiTPP n-Butylamine 5.23 -0.164 17.2
NiTPP Sec-Butylamine 5.01 0.161 17.2
Ni(p-OCH3)TPP n-Butylamine 9.08 0.575 32.9
Ni(p-OCH3)TPP Sec-Butylamine | 6.30 0.117 21.9
MgTPP n-Butylamine 0.92 -1.098 +0.6
MgTPP Sec-Butylamine | 14.53 | 0.504(289.5) | 51.9(298.5)
Mg(p-OCH3)TPP | n-Butylamine 15.35 0.519 51.3
Mg(p-OCH3)TPP | Sec-Butylamine | 5.71 -0.089 19.1
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soret 4-ill
Benzene 430 555 603
(89705) (15354) (5666)
Chloroform 425 560 600
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tetrachloride (140650) (15900)
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