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This report provides the results of a study of the mitemyein C (MMC) redox couple pK, values
employing spectrophotometric titration, pH rate profiles, and Nernst—Clark plots. Oxidized
mitomyein C (MMC.,) has three acid dissociations: pH,; = —1.2 for the protonated quinone, pK;
= 2.7 for the protonated indoline nitrogen, and pK.: = 7.6 for the protonated aziridino nitrogen.
Two-electron reduction to MMC,4 results in a shift to higher pK, values: pK,, = 1.4 for the
protonated 7-amino group, pK.: = 5.1 to 6.1 for the protonated indoline nitrogen, and pK.. = 8.1
for the protonated aziridine nitrogen. These pK, values were successfully integrated into previcus
mechanistic studies. The general conclusions are that indoline nitrogen protonation prevents
methanol elimination, that methanol elimination from MMC,, and MMC,, are both specific acid
catalyzed, and that there is a 100000-fold increase in the second-order rate constant for specific
arid-catalyzed elimination of methanol upon reduction of MMC,; to MMC,,.. Finally, the formation
and fate of the mitosene hydroquinone carbocation was studied in a mitosene model bearing an
acetate leaving group. The carbocation species undergoes acid dissociation to the quinone methide
(pK. = 7.1) resulting in a pH dependence for product formation, Below pH 7.1 the carbocation
gpecies traps water and above thia pH the quinone methide species traps both water and a proton.

Introduction
Mitomyein C is an antitumor antibiotic that is acti- i

vated as an alkylating agent by reduction to the hydro- (BH
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Scheme 1

quinone derivative.! Reduction is followed by elimination
of methanol to afford the aromatized indole (aziridinomi-
tosene hydroquinone) derivative, which is converted to
an alkylating quinone methide species hy aziridino ring
opening (Scheme 1).! The importance of mitomycin C as

an antitumor agent has prompted detailed studies of the MMC‘)H A,j.-im“nﬂtm;
mechanism of reductive alkylation of DNA.® An impor- Hydroguinone
tant requirement for a mechanistic understanding of o
mitomycin C is a knowledge of all the relevant pK, values ..--”‘-.H
for both the oxidized (MMC,.,) and two-electron reduced o} o Ha
{MMC,.q) species, Thus far, only & pK, in the range of Hah
2.7 to 3 for MMC,,*~* and a pK, of 5.17 for MMC,4 have —i
been determined. These pK, values have been assigned HsC N
OH HHg
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at the outset of the present study dealt with the identity
of the other pK, values of the MMC redox couple as well
a8 how these pK, values relate to previous mechanistic
studies.

Provided in this report are the results of a study of
the MMC pK, values smploying spectrophotometrie ti-
tration, pH rate profiles, and Nernst—Clark plots.

The pK, values thus determined are summarized in
Scheme 2 for sueccessive acld dissociation from triproto-
nated MMC species. The pK, in the range of 2.7 to 3 is
assigned to the protonated indoline nitrogen of MMC,,
rather than to the N-protonated aziridinoe group, which
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