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Abstract: Novel and significant analogues of mitomycin C were prepared based on new

chemistry utilizing mitomycin C in its anion form.

In recent years there has been resurgence of interest in mitomycins.1 Although these
compounds have been known for approximately 30 years, new chemistry is still being
discovered as exemplified by Danishefsky's recent finding on leucomitomycin B and Cz. In
this communication we report new chemistry of mitomycin C (1) developed by use of its
anion.

It is well-established the C7 substituent of mitosane has a significant effect on the
antitumor activity of the analogues.3 Historically, N7-substituted mitomycin C analogues
have been prepared by displacement of the methoxy group in mitomycin A.3’4 Since mitomycin
C is more easily obtained by fermentation than mitomycin A, use of the former as the
starting material for the preparation of N7 substituted mitomycin € analogues appeared
attractive. At the outset there was no method available to selectively derivatize the C7
amino group, as it had been reported that alkylation or acylation under standard conditions
took place at the aziridine nitrogen.5’6 Since the C7 amino group can be considered as a
vinylogous amide, we sought to reverse the reactivity of the C7 amino group and the
aziridine nitrogen by forming the anion at the former site. That is, if an anion such as 2
could be formed, addition of an electrophile should provide a new route to compounds of
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It has been reported the pKa of the C7 amino group of 1 in an aqueous solution is
12.44.8 This suggested that deprotonation at this site should be relatively easy.
Treatment of 1 with lithium diisopropylamide in tetrahydrofuran (THF) gave, after an
aqueous workup, mainly decarbamoyl mitomycin C (fo_).9 On the other hand treatment of la
with NaH in dimethylformamide (DMF) at room temperature produced a deep blue solution10
which upon addition of ethyl ifodide at -20°C yielded, besides the starting material (15%),
the desired N7-ethyl mitomycin C (5a, 11%) and 6a (675).“’12 Compound 6a was obtained as a
single isomer but its stereochemistry at the newly-created quarternary center could not be
determined since in NMR experiment no nOe was observed between the substituents at this
center and the rest of the molecule. The formation of 6a indicated that the anion was
extensively delocalized; however, no 0-5 alkylation product was isolated.

Some examples of alkylating agents used and the product distribution are indicated in
Figure 1. The low yields are due to the decomposition of the starting material under the
reaction conditions. It was found that mesylates could be used as alkylating agents

whereas secondary halides did not react.

Figure 1
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In the attempted acetylation of the C7 amino group, addition of acetyl chloride or
acetic anhydride at -20°C to the anion solution mentioned above yielded predominantly the
product acetylated on the aziridine (Z, 50%) . Alternatively, addition of
N-hydroxysuccinimide ester of acetic acid gave N7-acetyl mitomycin C 1in 40% yield.
Previously, there were no N7-acyl derivatives of mitomycin C reported.14 The difference in

regioselectivity might be explained by the HSAB principle.15 Thus, reactive acylating
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agents (hard acids) react at the aziridine nitrogen (hard base) whereas an activated ester
(soft acid) reacts at the C7-amino group where electrons are quite diffused (soft base).
Activated carbonates and isocyanates gave C7-carbamoyl~ and C7-ureido-mitosanes,
respectively. Some examples are shown in Figure 2.

A reaction of the mitomycin C anion with a formimidinium chloride or an amidinium
chloride at -20°C yielded C7-amidino- or C7e-guanidino-mitosane, respectively. The typical
examples are shown in Figure 2. Compound 8f is currently in clinical trials.16’17 Thus,
this chemistry of mitomycin C anion provides new avenues to novel mitomycin analogues and
it may be applicable to other natural products or semisynthetic natural products containing

. 18
an aminoquinone moiety.

Figure 2.
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