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APPROACHES TC THE MITOMYCINS: 4,4a-SECODEIMINOQUINONES
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Frameworks containing all the stereo-

chemical and functional features except

the aziridine and the 4,4a C-N bond of

both epimeric series of the mitomycins

are prepared in a short synthesis.
The mitomycin antibiotics have been the object of many synthe-
tic studies. Recently, a Harvard group has reported the total
synthesis of mitomycin A (1), mitomycin C (2), and porfiromy-
cin (3).l In addition to the Harvard total synthesis, only two
other reports describe successful approaches to the introduc-
tion ¢f the la oxygen function of the antibiotics. As a model

for the total synthesis program referred to above, a deimino-

mitomycin was prepared using a variation of a transannular at-
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tack which established the N4,Cla bond;2 whereas the Tohoku
group used a photo-oxidation of a pyrrolo({l,2a)indole to pre-
pare a la-hydroxy compound.3 In this report, we wish to des-
cribe our synthesis of la-methoxy compounds in both stereochem-
ical families of the mitomycins. Our scheme begins with styrene
oxide 3, available in four steps and 43% yield from toluhydro-
quinone dimethyl ether, which is reacted with pyrrole magnes-
ium bromide to yield adduct § which has the entire mitomycin
framework. The unpurified pyrrole § is photo-oxidized in meth-
anol with Rose Bengal as a sensitizer, and after chromatography
on silica gel ( CHCl;-2% CH30H }, there is obtained methoxy
lactam 7, mp lSl—lSé ( m/e 307.1458 ) in 15 % yield, The ster-
eochemistry of the photo-oxidation product was established as
corresponding to the B series by X-ray crystallography. Cryst-
als of 7 are monoclinic, space group P21/c, with a = 7.601(4),

b = 19.737(15), ¢ = 10.837(8) A&, 8= 107.51(3}° and &

1.316 g cm'l for z = 4. The intensity data were measured on a

calc

Hilger-Watts diffractometer (Ni filtered Cu K radiation, ©-28
scans, pulse height discrimination). A total of 2089 indepen-
dent reflections were recorded for @ < 57°, of which 1867 were
considered to be observed. The structure was solved by a mult-

4 and was refined by full-matrix least

iple sclution procedure
squares. In the final refinement anisotropic temperature fac-
tors were used for the heavier atoms and isotropic factors were
used for the hydrogen atoms. The hydrogen atoms were included

in the structure factor calculation but their parameters were

not refined. The final discrepancy indices are R = 0.60 and
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wR = 0.076 for the 1867 observed reflections. The final differ-
ences map has no features greater than 0.2 e A~3 in magnitude,
Lactam 7 could be isomerized to a chromatographically separable
mixture {( silica gel, CHC14-CH3;0H ) of itself (50%) and its epi~
mer 8 (50%) by treatment with 0.1% H2804—Cﬁ30H. Lactam a, mp 118-
112, with the relative stereochemistry of the A,C series, was
characterized by its mass spectrum ( m/e 307.1409 ) and nmr
spectrum which were very similar to those of J. The major diff-
erences in the nmr's of 7 and 8 were the g-vinyl H, £6.90 and
6.64 respectively and one arcmatic H, §6.89 and 6.76 respective-
1y, which sﬁggest differing relationships between the lactam

and aromatic rings in the epimers. It is interesting to note
that lactam 8 could not be found in the crude photec-oxidation

product. We have no rationale for the specificity of this step.
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Both 7 and 8 were easily converted to guinones 2 (m/e 277.0940)
and LQ ( m/e 277.0926 ) by the use of argentic oxide in essen-
tially quantitative yield.5 The nmr spectra for these guinones
were nearly identical and showed characteristic splitting of the
vinyl methyl signals.\Both lactams z and § could be cyclized to
tetrahydrofuryllactams 11 and 12 ( m/e 307.1401 ) using NaOMe-
MeOH in 90% yield, The major difference between these epimers
was the angular methexyl resonances, 83.06 and 3.28 respect-

ively. Again, argentic oxide smoothly and quantitatively con-

verted 11 and 12 to guinones 13 and 14 ( m/e 277.0912 ). In
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their nmr spectra, the angular methoxyls differed, £3.11 and
3.31 respectively, and the quinone H ortho to the functional
side chain in 13 was split intoc a doublet, J = 2 Hz, by the
henzylic methine H. This observation suggestsa fixed relation-
ship between the guinone and tetrahydrofuryllactam rings.
Extensive studies were undertaken to form the 4-4a bond by
intramolecular nucleophilic addition of the lactam N to the
quinone with all four candidates, 2,%9,%3 and 14. Such a con-
jugate addition of an amide to a cyclohexenone has been observed.6
In our case, the reaction required belongs.to the 5-endo-trig
class according to Baldwin's classification scheme.’ Due to
orbital approach and overlap constraints, the desired reaction
is dié—favored. Thus, products obtained in our studies include
Eg ( from 3, DABCO,CH30H,air ), %f {( from %9, DABCO, CH30H,air },
%Z ( from 2, hv ) and %ﬁ ( from {2 or %ﬁ, DABCQ,CH50H,air) . Fur-

ther studies to close the crucial 4,4a bond are reguired.
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