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Abstract : The new pyrrolo[3,4-b]quinolin-9 -one system has been synthesized via
metaehloroperbenzoicacid oxidationof qrsinolones5 and 10.Theselatter compoundswereobfainedby
@ oxidationof1,2,3,4-tetrahydro-&carbolines.Theunexpeetedm-CPBAoxidationhasbeen studiedin
connectionwith the Polonovskireaction. @ 1997 Published by Elsevier Science Ltd.

Ourinterestin thesearchof alternativedrugstructuresbasedon theisostericreplacementofonering
of acridoneA led us toconsidertheisoelectronicpyrroleringof pyrrolo[3,4-b]quinolin-9-oneB (’Figure).
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Figure

Althoughthere is a numberof syntheticand naturalpyrroloquinolines,lthe ring systemof B has
neverbeensynthesizedor foundin Nature.Ourstrategywasbaseduponaromatizationof pyrrolinoquinolones
topyrroloqttinolones.

Oxidationof 2,3-disubstitutedindolederivativesand particularly1,2,3,4-tetrahydro-&carbolines
with 02/potassium tert-butoxide (r-BuOK),2metachloroperbenzoicacid (n-t-CPBA),3NaI04,4 or singlet

oxygen5is welldocumented.Amongthese,Winterfeldt’sbiomimeticauto-oxidation2,6appearedto be themost
attractivemethodfor thepreparationof quinolones5 and10,whichwerekeyintermediatesfor the synthesisof
thetitlecompounds.
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Tetrabydro-j3-carbolines4 werepreparedby a standardPictet-Spenglercondensationof tryptamine

or itsN(b)-alkylderivativeswithformaldehydeor trirnethoxybenzaldehydein acidicconditions.Treatmentof a
dimethylfommmide(DMF)solutionof compounds4 with02 bubblingin the presenceof t-BuOKafforded

quinolones57 (Scheme2) in fair to excellentyields.TheN(a)-alkylatedderivativesare not oxidizedin these
conditions,demonstratingthatpriorformationof a nitrogenanionis necessary.

It has been previously shown that ZV-alkylisoindolineN-oxides 1 could be transformed into
isoindoles3 on tteatmentwithaceticanhydride(Polonovskireaction).It hasalsobeenobservedthatheatingthe
N-oxide1 neatcan givean inseparablemixtureofN-alkylisoindoline2 andN-alkylisoindole38(Scheme1).
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We were interested to see if the modification of the Polonovski reaction studied in this
Laboratory9,10couldbe efficientfor the preparationof an iminiumsaltof 5, whichis a tautomericformof 6
(Scheme2).

Thus quinolones5 were addedto a dry CH2C12solutionof m-CPBA (1.6 equiv.) which was
allowedto standat roomtemperaturefor 1 h. Thecrudeproductwas then reacteddirectlywith (CF3CO)20
(Polonovski-Potierreaction)in a CH2C12solution.Theexpectedpyrrolo[3,4-b]quinolin-9-ones6 wereisolated

in pooryield.Interestingly,trifluoroacetylderivative7b wasidentifiedas a by-productin this series.A mixture
of isomericrnfluoroacetylderivativeswas formedin the caseof 5a as a consequenceof the two nucleophilic
positions.
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During attempts to purify the supposedN-oxides we noticed that they were unstable and
spontaneouslygave small amountsof pyrroles6 (shownby thin layerchromatography).Thus we decidedto
leavethe reactionforN-oxideformationfor a further3 h.ll In theseconditions,pyrroles612wereformedin
acceptableyields without the intermediacyof Polonoskireaction. Such a reaction is reminiscentof what
happenedin theisoindolineseries(vide WV@ butproceedssmoothlyundermildconditionswithoutisolationof
pyrroline5.

In thecaseof isoindoline,onecouldimaginean oxido-reductionprocessin whichtheN-oxideplays

the role of oxidizingagent.As far as we are concernedthe sameprocessmightbe invoked,and the use of an
excessof m-CPBAexplainedthe completetransformationof pyrrolinoqtsinolones5 to pyrroloquinolones6.
The questionas to whethera Polonovskireactionmight be in part implicatedis excludedsince the~ is no
exampleof sucha reactionwithoutartacylationagent.

The formationof by product7b doesnot constitueevidencefor its implicationin the Polonovski
reactionsinceit has beenshownthat,afterpurification,pyrroleringsof 6bcouldbe acylatedwith (CF3CO)20
and(CH3CO)20to give7b13and8b respectively.

9a n=l IOa n=l (63%) lla n=l (10%)
9b n=2 IOb n=2 (58%) llb n=2 (13%)

Scheme3
We then studiedthe oxidationof indolopyrrolizidine9a14andindoloqttinolizidine9b (Scheme3).

Thesamekindof ~action occurred,affordingcompounds11.15Thelowyieldsareexplainedby theringsmain
of 1la and by the low volubilityof product IOb. However the same reaction applied to a series of
indoloquinolizidinealkaloidswhichm completelysolublein CH2C12affordedfair toexcellentyields.16

It is noteworthythat the treatment of 5 and 10 withotheroxidizingagentsgaveeither tmreacted
startingmaterial(Mn02;Pal/C)or decompositionprcducts(DDQ.

In summary,two successiveoxidationreactionsof 2,3-disubstitutedindolederivativesallowfacile
preparationof thenewpyrrolo[3,4-b]quinolin-9-onesystem.
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