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Abstract : Reaction of p-nitro-meso-tetraphenylporphyrin (p-NOz-H2 TPP) with zinc(n) acetate (Zn(0Ac)2) and phenol 
result in the formation of corresponding axially ligated zlnc(n)-p-nitro-meso-tetraphenylporphyrin (X-Zn11-p-N02 TPP) 
(where X = axial phenolic ligands and TPP = tetraphenylporphyrin). The four-coordinated zinc porphyrin will accept 
one and only one axial ligand in 1 : 1 molar ratio to form five-coordinated complexes (Fig. 1), which are purified by 
column chromatographic method and characterized by UV/Vis, IR, NMR, Mass and elemental analysis. The visible spectra 
of the compounds in different solvents show a red shift (bathochromic shift) which increases in the magnitude depend
ing upon the charge and polarizability of the axial ligation to Zn-p-N02TPP but not on the strength of the zinc ligand 
bond. The IR spectra show the appearance of metal-nitrogen (Zn-N) and metal-ligand (Zn-X) vibrations. The •u NMR 
results in CDCJ3 indicate the merging of protons of the phenolic ring axially attached to the central metal ion with that 
of the tetraphenyl ring of the Zn-p-N02TPP. The Mass spectra show that the molecular weight of the porphyrin agree 
well with the calculated m/z values. The elemental analysis shows the percentage of various elements In the compounds 
formed. 

Keywords : p-Nitro-meso-tetraphenylporphyrin, zinc-porphyrins, oxygen donors, spectroscopic studies. 

Introduction 

Porphyrins and metalloporphyrins are essential to the 
life of bacteria, fungi, plants and animals, and have re
ceived considerable attention from many investigators in 
various fields. Porphyrins are used, for example, to mimic 
the function of hemeprotein such as cytochrome P 450 in 
oxidation catalysis1, as photosensitizers in photodynamic 
therapy of cancer (PDT)2, in electron transport chains3 

and as building blocks in molecular devices4• 

Oxometalloporphyrin species are used to initiate the po
lymerization of propylene oxide, ~-propiolactone and ~
butyrolactone giving oligoethers and oligoesters having 
narrow molecular weight distribution5. Synthetic porphy
rins are also used as fluorescent indicators for the delin
eation of neoplastic tissue in cancer patients. In the past, 
it was found that such compounds might be used as tumor 
selective radiation sensitizers and were used in cancer 
therapy6-9. Each research area requires porphyrins with 
different and specific structural features, bearing a vari
ety of different substituents. The para-nitro groups are 
important, since they remove electron density from the 
porphyrin ring and provide steric hindrance improving 

the stability of the metalloporphyrin to act as catalysts in 
oxidation reaction and as radio sensitizers 10• Actually, 
much attention has been paid to porphyrin containing 
magnesium(ll), tin(IV) or rhodium(m) as metal centers 11 • 

X= Oph; 
a-, ~-napthol 
o-, m-, p-NH20ph 
o-, m-, p-OCH30ph 
o-, m-, p-N~Oph 
o-, m-, p-CIOph 
2,4-dichlorophenol 

Fig. 1. Structure of axialy ligated zinc(II)-p-methyl-meso
tetraphenylporphyrin. 
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Although stable complexes of zinc( II) porphyrins are well 
known which result from the formation of four equiva
lent a bonds N~M. that is filling of vacant S, Px, Py and 
(n - l)dx2-y2 or ndx2-y2 orbitals of the cation with a
electrons of the central nitrogen atoms. The axial coordi
nation on the metal centre is a powerful synthetic way to 
synthesize large multiporphyrinic system 12 and the zinc(II) 
porphyrin possesses a tightly bound ligand, the nature of 
which influences the photophysical properties depending 
upon the spin-orbital coupling character of the ligand. 
The oxygen derivatives of zinc(II)-p-nitro-meso
tetraphenylporphyrin represent the supra-molecular bind
ing motif, which finds applications for the construction 
of molecular square, coordination polymers, and other 

NO, 

(b) 

Reflux a. 
Stirring, 6-711 

OHph 
0.107g, 1.14mmDI 

MIOH 
• 2-Sh, Reftux 

of ligands and studied these spectra more deeply because 
zinc porphyrin complexes are simpler system in which 
metal is in +2 oxidation state, the four-coordinate zinc 
porphyrin will accept one and only one axialligand18-20 
to form five-coordinated c::omplexes and since, the elec
tronic configuration is d10, there are no empty d-orbital 
involved in the bonding. 

In the present study, we report the synthesis of axially 
ligated zinc(n)-p-nitro-meso-tetraphenylporphyrin and their 
structural assignment by various spectroscopic techniques 
in order to understand the variation in porphyrin ring 
substituent, central metal ion and axial ligation with the 
porphyrin. 

NO. 
(a) 

(c) 

Zn(OAc), 
lg, lOmmol 

MtOH 
NO, 5-611, Reflux 

Scheme. 1. Schematic representation for the synthesis of (a) p-nitro-meso-tetraphenylporphyrin, (b) p-nitro-meso-tetraphenylporphyrin 
zinc(II) and (c) axially ligated zinc(n)-p-nitro-meso-tetraphenylporphyrin. 

types of structure13 . During the course of reaction stud
ies of axial ligated zinc(II) derivatives, we observe sub
stantial spectral shifts of the electronic absorption spec
trum as a function of the nature of axial ligands. Al
though such effect have been observed previously for a 
limited range ofligands14- 17, we have extended the range 
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Experimental 

Materials and methods : 
All the solvents employed in the present study were of 

AR grade and were distilled before use. p-Nitro
benzaldehyde and pyrrole were distilled over KOH 
pellets under reduced pressure before use. Aluminium 
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oxide (basic), zinc(ll) acetate (Zn(OAch) were purchased 
from E. Merck, India. The various phenols used as axial 
ligand were of AR grade and obtained from Himedia and 
Sisco Research Laboratories Pvt. Ltd. and were used in 
the same state as received. Basic alumina oxide (200-300 
mesh) and silica gel 60 (100-230 mesh) was used for 
column chromatography. 

UV-Visible spectra were collected on Hitachi UV-3400, 
Lambda 35 UV /Vis spectrophotometer using different sol
vents. The spectra were recorded in 10 mm path length 
quartz cells (Hellma). The oscillator strength (/) of the 
compound was calculated from the expression, f = 4.33 
X J0-9 E.1V112• where E is the molar absorption coeffi
cient in dm3 mol-1 cm-1 and .1v112 is full width at half 
maximum in cm-1. Infrared spectra were recorded on 
Perkin-Elmer spectrophotometer. The nuclear magnetic 
resonance spectra were recorded on Broker A vans 400 
MHz spectrometer using tetramethylsilane (TMS) a~ in
ternal standard. Mass spectra were obtained on Bruker 
Daltonic Mass spectrophotometer using chloroform. Ele
mental analysis was carried out on Perkin-Elmer (CHNS-
932) elemental analyzer. 

Results and discussion 

Ablorption spectroscopy : 

The electronic absorption spectra of porphyrins proper 
are characterized by complexity, variability of the band 
position and intensity as a function of structure, low mo
lar extinction coefficient (E) of the visible bands, high 
intensity of the soret bands, and low sensitivity of the 
bands to the nature of the inert solvents. It may be noted 
that free base porphyrins (H2 TPP) exhibit four Q-banded 
spectrum in visible region whereas, metalloporphyrins 

exhibit only two Q-bands because metal ion behaved as 
Lewis acids accepting lone pairs of electron from dian ionic 
porphyrin ligand and also, upon metal incorporation, the 
symmetry of the porphyrin increases to D4h from D2h in 
free-base porphyrins resulting in the appearance of two 
Q-banded spectra. 

During reaction study of axially ligated Zn11-p
N02 TPP, it was observed that there is substantial spec
tral shift of electronic absorption and have low magni
tude of oscillator strength relative to their free-base por
phyrins due to the presence of various phenolic ligands 
attached to Zn11, which alters the orbital energies relative 
to the free-base porphyrins. Three effects are seen upon 
addition of axial ligands : (i) a red shift of the entire 
spectrum relative to that of ZnTPP, (ii) a change in the 
relative intensities of the a- and P-bands, that is corre
lated with the magnitude of the red shift and (iii) the 
magnitude of the red shift is shown to depend on the 
charge and polarizability of the axial ligand but not on 
the strength of the zinc-ligand bond indicating a large 
electrostatic contribution to the binding of ligand to Zn
p-N02TPP. The red shift and a, p intensity ratio changes 
derive from the amount of negative charge transferred 
from the ligand to the porphyrin ring via the zinc atom. It 
is of interest to note that among the different axial ligands 
attached to metal ion, those having electron donating axial 
ligands have broadened soret and visible bands and are 
slightly bathochromic while those having electron with
drawing axial ligands attached to metal have hypsochro
mic B-and Q-bands (Table 1). It was also observed that 
only marginal change in "-max values, absorption coeffi
cient (£) and oscillator strength (/) values were observed 
among different solvents inferencing that change in po-

Table 1. Optical absorption data of X-Zn-p-N02 TPP in chloroform showing the A.max together E and half wtdth of the 
spectral transition (v 112) 

No. Compd. B-band Q-band 

I. 

2. Zn-p-N02 TPP 

3. ph0-Zn-p-N02 TPP 

A.mdx (log E), v112 
(nm) (M-1 cm-1), (cm-1) 

418, (0.421), 710 

425, (0.48) 

420, (0.031), 700 

A.max (log E), V112 

(nm) (M-1 cm-1), (cm-1) 

517, (0.52), 613 

550, (0.036), 617 

589, (0.029), 619 

645, (0.027), 620 

547, (0.11) 

583, (0.056) 

548, (0.111), 611 

583, (0.057), 431 
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Table-t (contd.) 

4. a-ph0-Zn-p-N02 TPP 421, (0.026), 740 546, (0.118), 647 

581, (0.049), 462 

5. {3-phO-Zn-p-N~ TPP 421.5, (0.479), 895 545, (0.121), 650 

579, (0.036), 436 

6. o-OCH3ph0-Zn-p-N02 TPP 424, (0.554), 918 547, (0.123), 614 

581, (0.028), 405 

1. m-OCH3phO-Zn-p-N~ TPP 424, (0.553), 866 547, (0.227), 676 

584, (0.134), 456 

8. p-OCH3ph0-Zn-p-N02 TPP 424, (0.554), 866 547, (0.249), 614 

581, (0.114), 483 

9. p-NH2Ph0-Zn-p-N02 TPP 423, (0.524), 846 547. (0.638), 609 

582, (0.592), 460 

10. o-NH2ph0-Zn-p-N02 TPP 423, (0.522), 947 547, (0.512), 707 

581, (0.124), 462 

11. C12ph0-Zn-p-N02 TPP 423.5. (0.882), 988 541, (0.856), 627 

515, (0.324), 471 

12. o-C1ph0-Zn-p-N02 TPP 422, (0.672), 905 546, (0.469), 709 

587. (0.112), 452 

13. m-C1ph0-Zn-p-N02 TPP 422, (0.678), 853 546, (0.314), 616 

587. (0.262), 425 

14. p-Clph0-Zn-p-N02 TPP 422, (0.672), 956 546, (0.874), 709 

587, (0.394), 449 

15. o-N02Ph0-Zn-p-N02 TPP 421.9, (0.476), 906 545, (0.964), 650 

586, (0.684), 454 

16. m-N02Ph0-Zn-p-N02 TPP 421.5, (0.466), 861 546, (0.764), 616 

586, (0.584), 426 

17. p-N02Ph0-Zn-p-N02 TPP 421, (0.432), 939 545, (0.624), 650 

581, (0.584), 462 

larity of solvents does not significantly alter the position 
of the transitions but results in enhanced v112 values indi
cating weak interaction with the solvents and the magni
tude of the red shift (bathochromic) of Q-bands depend 

upon the polarity of the solvent and was increased with 
the decreased in polarity. The optical absorption spectra 
of the free-base compound and its axially ligated Zn11 

derivatives were recorded in different solvents (Table 2) 

Table 2. Optical absorption data of X-Zn-p-N02 TPP in different solvents 

No. Compd. Solvents B-band /-value Q-band f-value 

Amax (log£), v112 B-band Amax (log£), vl/2 Q-band 

(nm) (M-1 cm-1), (cm-1) (nm) (M-1 cm-1), (cm-1) 

I. ph0-Zn-p-N02 TPP CHCI, 420, (0.031) 0.0020 548 (0.111) 0.0004 

583 (0.051) 

CH2Cl2 417, (0.526) 0.1138 548.76 (0.224) 0.0012 

586.327 (0.0351) 

CC14 424 (0.935) 0.0110 549.31 (0.390) 0.0021 

588.371 (0.0785) 

Toluene 426 (0.409) 0.0029 548.310 (0294) 0.0003 

589.374 (0.049) 
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Tab/e-2 (comd) 

2. p-NH2ph0-Zn-p-N02 TPP CHCI3 423 (0.524) 0.0192 547 (0 638) 0 0005 

582 (0 592) 

CH2CI2 420 (0.546) 0.0188 546.21 (0 225) 0 0016 

581 132 (0 054) 

CCI4 424 (0 321) 0.0580 548.143 (0 224) 0 0061 

585 118 (0 045) 

Toluene 425 (0.482) 0 0484 549 212 (0 185) 0 0009 

586 015 (0 032) 

3. p-N02Ph0-Zn-p-N02 TPP CHCI3 422 (0.432) 0 0035 545 (0.624) 0 0075 

581 (0 584) 

CH2CI2 419 (0.431) 0.0030 544 184 (0.223) 0 0003 

580.147 (0 048) 

CCI4 421 (0.316) 0.0024 546 301 (0.225) 0 0013 

584 731 (0.32) 

Toluene 423 (0.414) 0.0010 548.432 (0.252) 0 0015 

584.196 (0 212) 

4. p-OCH)Ilh0-Zn-p-N02 TPP CHCI3 424 (0 554) 0.0052 547 (0.249) 0 0017 

581 (0.114) 

CH2CI2 420 (0.325) 0.0029 547.831 (0.346) 0 0024 

584.213 (0.321) 

CCI4 425 (0.386) 0.0037 547.943 (0.427) 0 0121 

584.326 (0 327) 

Toluene 426 (0 3472) 0 0037 547 742 (0 984) 0.0020 

and spectra are displayed in Fig. 2. For example, in p
NH2Ph0-Zn-p-N02 TPP, Amax values in CHC13 were 
observed at 423, 547, 582 nm while in CCI4 and toluene 
the A.max values were observed at 424, 548, 585 nm and 
425, 549, 586 nm respectively. However, B (0,0) exhi
bits only a small change in thefvalue, but Q (0,0) band 
undergoes interesting changes in the nature of the sol
vent. Thefvalue of Q (0,0) for p-NH2Ph0-Zn-p-N02 TPP 
in CHC13, CH2Cl2, CC14 and toluene was observed at 
0.0005, 0.0016, 0.0009 and 0.0075 respectively. The mag
nitude of change infvalues in different porphyrin shows 
the relative strength of 1t ~ 1t* interaction. 

1 H NMR spectra : 

The 1 H NMR spectra of the axially ligated zinc(n) 
derivatives are helpful in establishing the structural integ
rity of the compounds. Representative spectra are shown 
in Fig. 3 (a and b) and Table 3 summarizes the data 
obtained for the various axially ligated porphyrins. The 
axially ligated porphyrins exhibit proton resonance char
acteristics of substituted meso-phenyl group, ~-pyrrole 

J/CS-2 

584 432 (0 247) 

and axially bound phenols. In case of free-base para
nitro-meso-tetraphenylporphyrin, the imino protons (N
H) resonate at -2.62 ppm since induced magnetic tield 
generates strong shielding effect that causes a diamag
netic shift to upfield. However, it disappears in Zn-p
N02 TPP which shows the coordination of porphyrin ni
trogen with zinc atom. The effects of meso-substituent on 
the ~-pyrrole protons have earlier been reviewed in lit
erature21. For p-NOz-H2 TPP, the ~-pyrrole protons reso
nate at 8.69 ppm comparing to 8.84 ppm as in case of 
meso-tetraphenylporphyrin. This is due to electron with
drawing effect of the nitro groups at the meso-phenyl 
position, which leads to less deprotection by the anisot
ropy effect on these ~-pyrrole hydrogens22. In case of a
ph0-Zn-p-N02 TPP (a-phO-a-ncaphthol), the ~-pyrrole 
protons resonate as a singlet at 9.2 ppm and meso-aryl 
protons resonate as a singlet at 8.4 ppm for H0 and a 
doublet at 7.6 ppm for Hm. In comparison to this for p
NH2ph0-Zn-p-N02 TPP (p-NH2ph0-para-amino phenol), 
the ~-pyrrole proton resonate as a singlet at 8.6 ppm and 
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Fig. 2. Absorption spectra for (a) p-NHzphO-Zn-p-NOz TPP and (b) p-N02ph0-Zn-p-N02 TPP in different solvents : (I) dichloromethanc; 
(2) toluene and (3) carbontetrachloride. 

Ph.... 

' 
N \f1 

,)~-p-o rV - *l, 

10 

I 

NO, 

~) 

:I 

~ 
.. ._~~· ... ···~r-·~·r•••y•·~, .............. ~-··•-•·,---r---~~··•"'f••••r----""•••.,•••• ... -• 
11101 s 7 I 5 4 3' 2 j 

Fig. 3(a). I H NMR spectra of 2,4-ClzPhO-Zn-p-NOz TPP in CDCI3 at 300 K. Starred peaks are solvents impurities. 
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Fig. 3(b). 1H NMR spectra of p-NH2ph0-Zn-p-N02TPP in CDCI3 at 300 K. Starred peaks are solvents impurities. 

Table 3. 1H NMR dataa showing chemical shifts (o in ppm) values of the free-base and axially ligated zn11-p-N02 TPP in CDCI3 

No. Porphyrins o, ppm o. ppm o, ppm o, ppm 

imino 13-pyrrole 

protons protons 

I. p-NOz-H2 TPP -2.62 (2H, s) 8.69 (8H, s) 

2. Zn-p-N02 TPP 8.72 (8H, s) 

3. a-ph0-Zn-p-N02 TPP 9.2 (s) 

4. p-NH2ph0-Zn-p-N02 TPP 8.6 (8H, s) 

5. o-NHzPh0-Zn-p-N02 TPP 8.8 (8H, s) 

6. p-OCH3ph0-Zn-p-N02 TPP 8.9 (8H, s) 

7. 2,4-CI2ph0-Zn-p-N02 TPP 6.2 (8H, s) 

meso-aryl 

protons 

8.15 (8H, d, H0 ) 

7.48 (8H, I, Hm) 

8.14 (8H, d, H0 ) 

7.56 (8H, d, Hm) 

8.4 (lOH, d, H0 ) 

7.6 (lOH, d, Hm) 

7.8 (IOH, d, H0 ) 

7.2 (IOH, d, Hm) 

8.1 (lOH, d, H0 ) 

7.9 (lOH, d, H0 ) 

8.4 (IOH, m, Hm) 

8.14 (9H, m, H0 ) 

7.43 (IOH, d, Hm) 

other protons 

6.5 (2H, s, HNH2) 

3.8 (?H, s, HocHl) 

00 in ppm, the nature of splitting pauern(s) (s = singlet, d = doublet, t = triplet, m = multiplet), number of proton(s) and their location 
in the porphyrin spectra respec ;ively are given in parenthesis; o - ortho, p -para, ·m - meta. 

meso-~ryl proton resonate as a doublet at 7.8 ppm (H0 ) 

and 7.2 ppm (Hm>· In addition to this, there was an extra 
peak as a singlet resonated at 6.2 ppm corresponding to 
the amino hydrogen of the phenol ring. It has been ob
served that there occurs a slight difference in the chemi
cal shift value of p-NH2ph0-Zn-p-N02 TPP and a-phO-

Zn-p-N02 TPP which is due to the electron releasing ef
fect of (amino) NH2 group of the phenol ring which shift 
the spectrum to the upfield causes shielding of the pro
ton. The data also show that the proton of the phenolic 
ring axially attached to the central metal ion is merged 
with the protons of the phenyl ring of the porphyrin. 
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IR spectroscopy : 

Infra-red absorption spectroscopy is an important and 

non-destructive characterizing tool, which provides quali

tative information regarding structural detail of crystal 

materia!23. p-N itro-meso-tetrapheny !porphyrin containing 

the N02 group at meso-phenyl position show strong ab

sorption bands from symmetric and asymmetric deforma
tion (1389-1259 cm-1 and 1661-1499 cm-1 respec

tively)24. The exact position of these bands depend on the 

substitution and unsaturation within the N02 group in

volving symmetrical and asymmetrical stretching vibra

tion at 1348 cm-1 and 1525 cm-1 respectively which agree 

with the Collman's et at. 25 results assigned to the N02 
group for symmetrical and asymmetrical vibrations. The 

axially ligated Zn-p-N02 TPP show the characteristic ab

sorption bands for the p-N02 group, Zn-N and Zn-0 

stretching respectively. The Zn-0 band stretch is usually 
occur in the range of 546-560 cm-1. The axially ligated 

Zn11 derivatives cause a slight variation in the value of 
vibrational frequencies. For example, in the spectra of 

compound ph0-Zn-p-N02 TPP, there are v(C-H) (680 

cm-1), v(C=C) (1634 cm-1), v(C-N) (1095 cm-1), vibra

tional stretching frequencies. The v(Zn-N) and v(Zn-0) 

stretching vibrational frequencies occur at 474 and 557 

cm-1 respectively. In comparison to this, the compound 

p-OCH3ph0-Zn-p-N02TPP, there are v(C-H) (686 

cm-1), v(C=C) (1629 cm-1), v(C-N) (1099 cm-1), v(Zn-

N) (489 cm-1) and v(Zn-0) (556 cm-1). In this com

pound, there are additional v(C-H) (2952 cm-1), v(C-H) 

(2920 cm-1), v(C-0-C)sym (1018 cm-1) and v(C-0-

C)asym (1261 cm-1) corresponds to the -OCH3 group of 

the axially ligated phenol with the zinc atom. The other 

bands frequencies that are not assigned attributed to the 

vibration of the porphyrin ring and phenyl groups. 

Mass spectroscopy and elemental analysis : 

The mass spectra of several porphyrins and their 

metalloderivatives have been obtained by MALDI-Mass 

spectroscopy technique26. Mass spectra of porphyrins and 

their derivatives are best recorded at the lowest possible 

temperature (usually approx. 200-250 °C). The intensity 

of molecular ion in the mass spectra of porphyrin has 

also been used in the study of deuteration (as a general 

example of electrophilic substitution) of porphyrins, 

metalloporphyrins, and some reduced derivatives. Table 

4 summarizes the mass spectra and elemental analysis 

data of axially ligated Zn11 derivates. 

Synthetic procedures : 

p-Nitro-meso-tetraphenylporphyrin [p-NOrH2TPP] : 

The p-N02-H2 TPP was synthesized by the condensa

tion reaction between pyrrole (1.02 g, 0.015 mmol) and 

p-nitrobenzaldehyde (3.0 g, 0.015 mmol) in refluxing pro

pionic acid solution (200 ml). The solution was refluxed 

and stirred for 6-7 h and allowed to cool at room tern-

Table 4. The mass spectral data showing molecular ion peak (m/z) and elemental analysis data of axially ligated Zn11 porphyrin 

No. Compd. Formula Molecular ion Elemental analysis (%) : 

peak (m/z) Calcd. (Found) 
Calcd. Found c H N 

l. o-NH2ph0-Zn-N02 TPP C50H30N909Zn1 966.22 965.21 62.21 3.12 13.06 
(62.15) (3.26) (13.18) 

2. m-NH2ph0-Zn-N02 TPP CsoH3oN909Zn1 966.22 965.27 62.21 3.12 13.06 
(62.19) (3.29) (13.22) 

3. p-N02Ph0-Zn-N02 TPP C50H28N90 11Zn1 996.12 995.83 60.30 2.83 12.65 
(6Q.63) (2.96) (12. 72) 

4. m-N02ph0-Zn-N02 TPP CsoH2sN90uZn1 996.12 995.94 60.30 2.83 12.65 
(60.75) (2.92) (12.83) 

5. Cl2ph0-Zn-N02 TPP c50H27N8C!p9zn1 1020.15 1020.46 58.85 2.66 10.97 
(58.98) (2.87) (10.72) 

6. m-Clph0-Zn-N02 TPP C5oH28N8Cl109Zn1 985.67 986.43 60.88 2.85 11.35 
(60.75) (2.53) (1!.24) 

1490 



Baiju et al. : Synthesis and characterization of axially ligated zinc(n)-para-nitro-meso-tetraphenylporphyrin 

perature. The mixture was then filtered and washed with 

water and methanol until the washing solution was 

colourless. The precipitate was then dried under vacuum 

and dissolved in the minimum amount of chloroform and 
chromatographed on a basic alumina column using chlo

roform as the eluent. The first band was collected and 
reduced by vacuum to produce purple crystals (Scheme 

l(a)). p-N02-H2TPP was characterized by UV!Vis 

(CHC13) Amax (E) (nm) : 425, 517, 550, 589, 645; 1H 
NMR (TMS) o ppm : -2.62 (2H, s, N-H pyrrolic), 8.69 

(8H, s, ~-pyrrole), 8.15 (8H, d, H0 , meso-aryl), 7.48 

(8H, t, Hm, meso-aryl); HRMS (mlz) : [M+] Calcd. for 

C44H26N80 8, 794.44; found, 794.49; elemental analysis 

(Calcd., found for C44H26N80 8) : C (66.51, 66.50), H 

(3.27, 3.25), N (14.09, 14.04). 

Preparation of p-nitro-meso-tetraphenylporphyrin 
zinc(ll) [Zn-p-N02TPP] : 

614 g (l mmol) of pure p-nitro-meso-tetraphenylpor

phyrin was dissolved in 50 ml of chloroform and add 1 g 

(10 mmol) ofzinc(II) acetate dissolved in 25 ml hot metha

nol was added to it. The solution was refluxed for 2 h and 

the solvent was removed under reduced pressure. The 

resulting solid was dissolved in a minimum amount of 

chloroform and filtered to remove excess zinc(II) acetate. 

The filter cake was discarded. The solvent was removed 

under reduced pressure and the resulting solid was redis

solved in a minimum volume of hot chloroform (approx. 

50 ml), purified on a silica column eluting with chloro

form. The (Zn"-p-N02 TPP) band should be yellowish 

purple and should elute first. The solid was recrystallised 

from chloroform and petroleum ether (Scheme 1(b)). 

(Yield 90%) UV/Vis (CHC13) "-max (E) (nm) : 425, 547, 

583; 1H NMR (TMS) o ppm : 8.69 (8H, s, ~-pyrrole), 

8.15 (8H, d, H0 , meso-aryl), 7.48 (8H, t, Hm, meso

aryl); HRMS (mlz): [M+J Calcd. for C44H24N80 8Zn1, 

857.83; found, 857.94; elemental analysis (Calcd., found 

for C44H24N80 8Zn1): C (61.60, 61.54), H (2.79, 2.82), 

N (13.05, 13.09). 

Axially ligated zinc(ll)-p-nitro-meso-tetraphenyl

porphyrm [X-Zn-p-N02TPP] : 

0.107 g phenol (1.14 mmol) dissolved in minimum 

quantity of methanol and was added to a solution of Zn-

p-N02 TPP (0.982 g, 1.14 mmol) dissolved in 15 ml of 

chloroform and the mixture was stirred for 2-5 h (Scheme 

1(c)). After stirring, the mixture was extracted with 2 N 

NaOH solution and chloroform as an eluent. The organic 
layer was dried over anhydrous sodium sulphate and 

chromatographed on a basic alumina column using chlo

roform as eluent. The intense yellowish-green band wa~ 
gradually separated and collected as the desired product 

IR spectra (KBr) v (cm-1) : 2964 for aromatic (C-H), 

1634 (C=C), 1095 (C-N), 1521 (N02)asym• 1344 
(N02)sym• 474 (Zn-N), 557 (Zn-0); HRMS (m/z): [M+] 

Calcd. for C50H29N80 9Zn1, 950.89; found, 950.54; 

elemental analysis (Calcd., found for C50H29N80 9Zn1) : 

C (63.15, 63.12), H (3.05, 3.09), N (6.87, 6.91). 
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