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Abstract

The kinetics and equilibria for binding csrbon monoxide or dioxygen
to the previously described adamantane- (el [8.8)cyctophane wers
changed very Jittle by substituting the intarnally hydr

base, 4-(2-'rp|pcr1dyhthy1)miduoh for
1.5-dicyclohexylimidazols. By contrast, the rate of reaction of
protohemin dimethyl ester chioride with teri-butyl hydroperoxide
was sccelerated by substitution of the internally hydrogen-bonded
base for §-methylimidazols. We conclude that hydrogen bonding of
the proximal imidazole increases peroxidase activity of {ron(III)
porphyrins but does not greatly affect oxygen affinity of iron(Il)

porphyrins.

Text

The aftinities of five-coordinsted iron(11) porphyrins for dioxygen
have bssn shown 1o depend upon steric sffects cperating upon either
the proximal (base~binding)l-3 side or distal (D,-blnd\ng)!-l side
and to be incraased by increases in slectron donation ta the
parphyrin? or to the proximal base,d,? by increasss in the polarity
of the medium!®,11 or local polar effects,!9,12,13 and by hydrogen
bonding to bound dioxygen.12b,13,14 * These observations, along
with [protein] crystal structures,15,16 suggest that hydrogen
bonding to the N-H of the proximal base imidazole, by releasing
electron density to the iron, should increass dioxygen 3
atfinity as seen in I. Similarly, it has baen suggested that such OOY |
hydrogen bonding in the fron(III) porphyrin complexes should B
increass the rate of heterolytic cleavags of the 0-0 bond (II) in
procesding to the high-valent fron species in peroxidases!?-19 and
in model metallioporphyrin complexes. = The presence of an snionic
proximal ligand in cytochrome P-4582¢ and hydrogen-bond

in peroxidasesi®d, il has been sted to serve this function of %
scceleration of production of the high=valent iron intermsdiate. A e B

=3

scceptors
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