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We have recently described' the synthesis of a l-substituted mitosene analog of the 

mitomycin antibiotics. An extension of this work lead to an investigation of 1,2-disubstituted 

293 mitosenes scme of which possess antibacterial and antitumor activity . It has been estab- 

lished that these products are formed from the mitcmycins under mild aqueous acidic conditions 

but theirstructures have not been fully characterized 4,5.6 . Since these mitosenes are impor- 

tant as intermediates in mitcmycin synthesis and for understanding the mechanism of aziridine 

ring opening in the mitomycins, it was necessary to elucidate their structures in detail. 

In 1964, Stevens and coworkers5 reported that hydrolysis of mitomycin C (I) with 0.05 N_ 

HCl gave 2,7-diamino-l-hydroxymitosene. On the basis of chemical evidence shown below this 

compound is assigned the & configuration (III). We also obtained in low yield the corres- 

ponding B-isomer VIII, which had not been isolated previously. Hydrolysis of mitomycin A 

(II) in 0.05 N_ HCl also furnished two products, which are shown below to be the cis-isomer VI - 

and the e-isomer X of 2-amino-1-hydroxy-7methoxymitosene. Roth of these isomers were 

isolated previously4'6 and the major isomer (termed apo-mitomycin A) was given the structure 

2-amino-1-hydroxy-7methoxymitosene without assignment of stereochemistry. However, the 

minor isomer (iso-apo-mitomycin A) had been assigned the incorrect structure 1-amino-2- 

637 
hydroxy-7loethoxymitosene . 
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The acid hydrolysate from mitomycin C was separated into two pure mitosenes by column 

chromatography on silica gel. With MeOX as the eluting solvent, the trans-isaaer VIII was 

the first off and was obtained in 4% yield (from MeCN). Elemental analysis suggested that 

this compound was isomeric with III5 (III was isolated in 21% yield after rechromatography) 

which thus excluded the possibility"* that further hydrolysis had occurred to generate the 

7-hydroxymitosene or decarbamoylmitosene. The major mitosene VI4 fran mitomycin A was ob- 

tained (33%. from MeCN) by extracting the neutralized aqueous hydrolysate with hot E&c 

whereas the minor isomer X6 was isolated in 5% yield after silica gel chrwatography on the 

MeCN mother liquors. Nitosenes VI and X were converted to the corresponding q itosenes III 

and VIII by replacing their methoxy groups with NH2. 

Location of the hydroxy and amino groups at C-l and at C-2 respectively was eatablished 

by a spin decoupling experiment on the diacetates IV5 and VI16. Irradiation of the signal 

containing the C-2 proton collapsed the doublets for the C-l and amide protons to singlets. 

This NMR experiment proved that the nitrogen atom was at C-2 in both diacetates. The 

previously reported' semipinacolic deamination of apomitomycin A also supported the 2-amino- 

l-hydroxy arrangement of substituents (with cis stereochemistry) since VI gave 7-methoxy-l- - 

oxomitosene. Treatment of the O,N-diacetate IV from mitomycin C with methanolic Nli4~ gave 

the mono-N-acetate Vs. Oxidation of V with MnD2 gave a product which was identical by TLC to 

the compound obtained from N-acetylation (Ac20 in MeOH) and MnO2 oxidation of the minor 

iscmer VIII from mitomycin C. This identity established the 2-amino-1-hydroxy structural 

feature for both VIII and X, since they were interrelated. Further evidence for this assign- 

ment was obtained by decoupling the C-2 proton signal in a mixture of O,N-diacetat$s IV and 

IX derived from mitomycin C. It was observed that the amide proton and the C-l proton sig- 

nals sharpened to singlets. 

The hydrolysis products from mitomycin C and mitomycin A were therefore diastereoisomeric. 

The fact that E-mitomycin A (VI) gave mainly the l-one with aqueous nitrous acid and also 

formed a cyclic carbamste with phosgene' established VI, as well as III, to possess the cis - 

configuration. gemipinacolic deamination of iso-aw-mitomycin A (X) gave mostly a 1,2-diol - 



dilute HCl 

1 

VIII: x - NA2; % = R2 = I+ 

IX:x=Nn 2; Rl = R2 = COCH3 

x:x=OCii 3; Rl = R2 = H 

H3C 

III: x = NH 2; Rl = R2 -H 

IV:X=NH2;Rl -R2 =COCH3 

V: X - NH2; Rl * H; R2 * COCH3 

VI: X - 0CH3; Rl = R2 = H 

VII:X=OCH 
3' 
'Rl =R 

2 
=COCH3 

and no l-one6 which shows X (and VIII) to have the The absolute stereo- 

chemistry assigned to these mitosenes follows from that of the mitomycins 
10 

since it is un- 

likely that the 2-muino substituent would undergo epimerisation upon asiridine ring opening. 

Structures and stereochemistry of numerous products resulting from more.drastic hydrolysis of 

mitomycins A and C, such as the indicator quinones and decarbamoyl indicator quinones, follow 

from their previously established 4s,g interrelationships with the compounds described above. 

All of the compounds described above had IR and NMR spectra consistent with their 

indicated structures and the new mitosenes gave correct microanalyses for C, H, N. 
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