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Metal Ion Assisted Formation of Metalloporphyrins 
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The formation of metalloporphyrins is believed to 
be extremely slow. A small amount of mercury@) 
was found to accelerate the complex formation of 
manganese(U) with (Y, /3, y, &-tetraphenylporphinesul- 
fonate (TPPS). Cadmium(U), lead(H) and zinc(I1) 
also accelerate the formation of Mn-TPPS as mer- 
cury(I1) does. As evident from Fig. 1 the rate 
decreases in the following order of metal ions acting 
as catalysts: Hg > Cd > Pb > Zn. In the complex for- 
mation of TPPS catalyzed by a metal ion, the ionic 
radius of the metal ion appears to be an important 
factor. The metal ion acting as a catalyst would make 
favorable the configuration of porphine nucleus for 
the subsequent attack by incoming metal ion from 
the back. 
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Fig. 1. Catalytic effect of some metal ions (M) on the 
manganese complexation: CM = 4 X lo-’ mol dmw3; (1) in 
the absence of M, (2) Zn, (3) Pb, (4) Cd, (5) Hg; C~pps = 1.8 
X 10m6 mol dmv3; CM,, = 1.1 X lOA mol dmp3; pH = 6.9. 

The rate law for the Mn-TPPS formation in the 
presence of mercury(I1) is given by 

d [Mn-TPPS] /dt = kOCHgChilnCTPPs 

where Cx denotes the concentration of X. This rate 
law defines an activated complex of the composition 
[ Hg-TPPS-Mn] . 

Mercury(I1) also accelerates the complex forma- 
tion of TPPS with cobalt(H), copper(I1) and nickel- 
(II). The same mechanism should apply to these 
cases. 
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Effects of Solvents on Glycine, N-Acetyl- and N- 
BenzoylGlycine Coordination Ability toward Zn(II) 
and Cd(I1) Ions 
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It is known that cadmium has a chemical behavior 
very similar to that of zinc, and so the normal process 
of zinc metabolism can be blocked and distorted by 
cadmium. There are a number of zinc-dependent 
enzymes that could be susceptible in vivo to cadmium 
interference. 

In this work we have compared the coordination 
properties of glycine, N-acetyl- and N-benzoyl-glycine 
toward Zn(I1) and Cd(I1) ions in aqueous and 
ethanolic solutions by means of polarographic 
measurements, to determine the number, type and 
stability constants of solution complexes. 

In aqueous solution only the glycine reacts with 
the metal ions forming three complexes [ML’, ML, 
ML; (M = Zn, Cd)] in the 7-9 pH range. The stabili- 
ty constants of Zn(I1) complexes are greater than 
those of the corresponding Cd(H) complexes, 
according to Irving-Williams sequence [l] . The dif- 
ferent coordination ability of the glycine with respect 
to the other amino acids may be attributed to the 
fact that the glycine, coordinating through the amino 
and carboxylate groups, forms stable five-membered 
chelate rings. 

N-acetyl- and N-benzoyl-glycine form four com- 
plexes [ML’, ML, ML;, M&- (M = Zn, Cd)] in 
ethanolic solution. The stability constants of Zn(I1) 
complexes are greater than those of Cd(H) complexes. 

In ethanolic solution a stability of Zn(I1) glycine 
complexes greater than that of Cd(I1) glycine com- 
plexes is also found. In fact four complexes exist 
for Cd(I1) also in presence of glycine excess, while 
Zn(I1) forms only two complexes (ZnL+, ZnLz), 
since with a metal glycine ratio greater than 1:2 a 
solid compound precipitated. 

A linear correlation obtained by plotting EID and 
lnf14 (the stability constant of the ML- complex) 
versus up (the substituent constants on the amino 
group) suggests that, in ethanolic solution, in the 
metal coordination all the amino acids studied involve 
the same coordination sites. 
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The nature of the iron(II1) binding sites in plasma 
transferrin, the iron transport protein of vertebrates, 
is still not known, despite the considerable spectro- 
scopic effort which has been expended on the 
problem [I]. In the diferric form, the two sites are 
believed to be very similar (although not identical) in 
nature, although substitution of other metal ions 
provides evidence (from e.p.r. spectra) for site flexibi- 
lity [2]. 

The results obtained from a K-absorption edge and 
EXAFS spectroscopic study of human ferric trans- 
ferrin and several low mol. wt. complexes of Fe(III) 
(S = S/2) carried out at the ADONE Synchrotron 
(Frascati) will be reported. The K-absorption edge 
spectrum of human diferric transferrin, measured as 
a lyophilised sample (Fe,HTR) is well-defined, with a 
weak ls-+3d absorption at 7117.8s + 0.9 eV, fol- 
lowed by a high-intensity ls+4p absorption at 
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7137.4 5 0.8 eV (inflection point, presumably 
assignable to the transition ls+4s, at 7130.6s It 0.3 
eV). Table I lists some spectra of tetrahedral, octa- 
hedral six-coordinate, and seven coordinate com- 
plexes [3] with mainly N,O donor ligands. 

From the data available, a tetrahedral structure 
can be excluded. (Ph4As)FeC14, with a virtually 
regular tetrahedral structure, shows a relatively strong 
ls+3d band, followed by a well-defined ls+4s 
transition, which then merges into a very broad ill- 
defined band containing the ls+4p transition. 
Although shifts going from one stereochemistry to 
another are relatively large (i.e. the spectra are of 
diagnostic value) a choice between octahedral six- 
coordinate and pentagonal bipyramidal sevencoordi- 
nate is not easy. However, despite the similarity in 
spectra between Fe,HTR and Fe(acac)j (Table I), 
that FezHTR probably is not simply octahedral six- 
coordinate is demonstrated by the fact that Fe(acac)g 
gives an e.p.r. spectrum (77K, CHCls gel, X-band) 
entirely different from that of Fe,HTR. 
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Complexes of Dioxouranium(V1) with Pyridoxal and 
Glycine 
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The catalytic effect of metal ions upon transami- 
nation reactions of aminoacids by pyridoxal and its 

TABLE I. K-Absorption Edge Spectra (in eV; low mol. wt. compounds +O.l eV). 

Compound A’S’3d 
max Inflection 

point 

A ls-+4P 
max 

Fe,HTR 7117.8s 7130.6s 7137.4 
(tO.9) (kO.3) (kO.8) 

lFe(da~sc)(OH2h 1 (NO&OH 7118.3 7130.6 7135.2 
(Fe(daptrien)(NCS)2] (SCN) 7117.7 7130.9 7134.0 
[Wdaptsc)(OH2M (NO&OH 7116.2 7126.4 7130.4 
[Fe(saltrien)] (PF,) 7117.3 7128.0 7139.8 
[ Fe(acac)s ] 7117.0 7131.2 7137.0 
(%&)[FeC141 7114.8 7123.0 7133.7 


