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Dimethyldioxirane oxidizes a 2,3-dihydo-1H-pyrrolo[1,2-a]indole unsubstituted at the C-9 position stereoselectively to form a hydroxy ketone
with all the basic elements of the mitomycin ring system. On the other hand, a 2,3-dihydo-1H-pyrrolo[1,2-a]indole derivative substituted with
an alkyl group at C-9 undergoes an oxidative ring expansion in the presence of dimethyldioxirane to give an FR900482 analogue.

Dimethyldioxirane (DMDO) has proven to be a versatile this reagent for the specialized oxidation required by the 2,3-
oxidizing agent for a wide variety of functional group&n dihydo-1H-pyrrolo[1,2-a]indole system varied considerably
exceedingly useful and common transformation is the ep- from batch to batch. Therefore, an investigation of the
oxidation of alkenes. Chiral versions of this reagent have
been shown to convert alkenes into oxiranes with high

enantioselectivitied Computational studies indicate that the Scheme 1
oxygen atom transfer proceeds through a concerted mech- oTBS OTBSH o
anism? It has also been shown to oxidize the-823 indole MeO \_ . MoOsHMPA MeO
double bond. oH ¢ MeOH, 5-10°C o7 No

Our interest in developing efficient routes to the tetracyclic ° otes . ‘OMs CHs Sres “IoMs
ring systems of mitomycin C and FR900482 had previously 1
resulted in the discovery that the €9a double bond of 2,3- fast oT1Bs
dihydo-1H-pyrrolo[1,2-a]indolel can be oxidized with oxidation MeO. . MeOH
MoOs-HMPA to form a~2:1 mixture of the diastereomers - N s -

; CH

4a and 4b (Scheme 15.Unfortunately, the preparation of e OTBS “UOMs
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s 66% for the DMDO oxidation and methylation steps and

Table 1. Effect of Additives on the Formation Gf the fapt that a single diastereomer was for.me(_:i made this a
superior method over the Mg@HMPA oxidation in metha-

1 2.0 equiv. DMD/acetone 7 .
2.0 equiv. additive one diastereomer! pol (46% for the for'matlon ofla). thone? was converteq
-30° —= 0°C;1.5h into 9 by sequential treatment with triphenylphosphine,
methyl chloroformate in the presence of pyridine, and
additive yield additive yield dimethyl sulfate in the presence of sodium hydride. Ketone
none 44% CH3COzH 71% 9 was identical to that prepared via the MoBMPA
H-0 53% CICH2CO;H 66% synthetic routé.
CH30H 56% F3CCO.H 66%
oxidation of1 with DMDO was undertaken. To our surprise, Scheme 2
the oxidation ofl with 2 equiv of DMDO was completely oTBsS oTBS

stereoselective, resulting in the formation of a single dia-

stereomer. Even in the presence of methanol, no methoxy
group could be incorporated into the C-9a position (Table

1).
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The stereoselectivity and the inability to introduce a
methoxy group directly into the C-9a position suggests that
a different mechanism is operating from that observed
previously whenl is oxidized with MoQ-HMPA.5 In the From these results, it seemed reasonable that DMDO might
latter case, oxidation of the €®a double bond presumably ~also prove to be useful in preparing the FR900482 ring
leads to formation of intermediag which must be rap|d|y skeleton. DMDO had been used earlier to oxidize N-4 of a
oxidized to the iminium ior8. Reaction with methanol results ~ 2,3-dihydo-H-pyrrolo[1,2-a]indole derivative after oxidation
in the ~2:1 mixture of the diastereometsiand4b (Scheme  ©of the C9-9a double bond with osmium tetroxidén prior
1). Under the DMDO oxidation conditions, the proton at C-9 Wwork, we had found that the FR900482 ring system could
must be removed to give the end| which undergoes a  be formed by oxidizing the C99a double bond of a 2,3-
second oxidation to fornG. Rearrangement results in the dihydo-1H-pyrrolo[1,2-a]indole analogue with a stoichio-
hydroxy ketoneZ (Scheme 2). It seemed reasonable that acid metric amount of osmium tetroxide, followed by oxidation
conditions might favor formation of the enol intermediate. Of N-4 with magnesium monoperoxyphthalic aéiout were
Accordingly, a series of acid additives were attempted (Table interested in finding a way to accomplish both oxidations in
1). The addition of 2 equiv of acetic acid added to the & one-pot reaction.
reaction mixture gave the best obtained yield of 71%. The Dmitrienko et al. had previously reported that the 2,3-
proposed mechanism was further supported by the isolationdihydro-1H-pyrrolo[1,2-a]indolel0 formed dimerl2 upon
of ketone8 upon treatment of with 2 equiv of DMDO at  treatment with DMDO (Scheme 8)They postulated that
—78°C with a temperature increase+®0 °C over a period this occurred via the zwitterionic intermediatel. We
of 25 min before removal of the solvent and purification by concluded that if water intercepted this type of intermediate,
flash chromatography. An 8% yield of ketoBevas obtained ~ then a second oxidation at N-4 should take place leading to
as one diastereomer, although the stereochemistry of the C-94he desired hydroxylamine hemiketal ring system. Therefore,
hydrogen is uncertain. Although a subsequent methylation @ methyl group at C-9 was introduced by Vilsmeiéfaack
step of 7 was necessary (93% yield), the overall yield of
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lowed by reduction with sodium cyanoborohydride to give Ng | o s
14 in a 73% overall yield? Oxidation with DMDO in the woms| 2% N 57OMs
presence of water gave a 59% yieldl&f, a model compound N 15
o i

for a possible FR900482 synthetic intermedidté.appears
as a single diastereomer in fid and3C NMR spectra in
CDCls. tuted at the C-9 position. DMDO has also been shown to

Scheme 4 by analogy to a similar compound SyntheSIZedSUbSUtUted with a C-9 aIkyI group to the correspondmg
previously by the Dmitrienko grou.Scheme 4 illustrates ~ FR900482 ring system. To the best of our knowledge, this

a plausible mechanism to account for the formatioisf IS the first example of a 2,3-dihydd-tpyrrolo[1,2-ajindole
The main features are the interception of the zwitterionic @nalogue being oxidatively transformed into the FR900482
intermediatel6 by water, followed by oxidation of N-4. skeleton in a single step.

In conclusion, DMDO has proven to be a mild and
effective reagent to stereoselectively introduce an oxygen
substituent at the C-9a position of a mitomycin derivative
by oxidizing 2,3-dihydo-1H-pyrrolo[1,2-a]indoles unsubsti-
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