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Abstract: Anewradicaltriggeredisomerisationapproachto fusedindolesis presented;theproposed
mechanisminvolvestheradicalcyclizationof a @toluenesrrlfonyl-vinylradicalor&toluenesulfonyl-alkyl
rsdical onto a sulfonesubstitutedindoleandis catalysedwithSe-phenylp-toluene-selenosrdfonate(TsSePh).
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Radicalcyclizationshave gainedwidespreadand popularappealin organicsynthesisand are proven
methodsfor the preparationof numerousclassesof ring containingcompounds.’ Recently,many research
teamshave directedtheir effort towardthe developmentof non-tinbased methodologies.As such, sulfonyl
radicalsare gainingpopularity,zparticularlyin viewof the syntheticversatilityof the sulfonemoiety.3We
havebeeninterestedin radicaltransformationsin whicharomaticsulfonesare transformedintocarbon-carbon
andcarbon-tinbonds.4

We decidedto examinethe prospectof developinga novel isomerisationreactiongeneralisedin the
transformationof 1 to 2.5The use of the electrophilicsulfonylradical should hinder further undesirable
reactionsof the productdiene 2; a tactic we haverecentlyemployedin a radicalbased synthesisof sulfonyl
dienes.GOneof the mostattractivefeaturesof thisproposedisomerisationapproachis the potentialfor usinga
sub-stoichiometricquantityof tosyl radical to promotethe reaction via the proposedmechanisticpathway
shownin scheme 1. Additionof the tosylradicalto the termimdalkyneshouldresultin the formationof the ~
tosylvinylradical la. Intramolecularadditionwouldleadto lb;/3-scissionof the tosylradicalshouldlead to

the desired product 2 and regeneration of the
catalyst.

Our primary objective has been to

demonstrate the principle of scheme 1. We
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initiatedfeasibilitystudiesin the contextof indole 1 1
synthesis’as we had previouslyshownthat radical
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ipso-substitutionof 2-tosyl-indolescould be used
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to preparefusedindolesystems.s
Herein,we presentresultswhichshowthat scheme, la~ 1b

a tosylradicalcatalysed isomerisationcanprovide
an effective route to the biologically valuable
fused[1,2-a]indoleringsystem.
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We were able to prepare the desired precursors from 2-tosyl-indoleusing Mitsunobu reaction
conditions.gOf note, the mildnessof this methodallowedthe synthesisof precursor3 in good yield (63%)

fromthe commerciallyavailablealcoholwithoutmodificationof the alkynefunctionality.The resultsof the
isomerisationreactions promotedusing catalytic TsSePh10are presented in scheme 2. Alkynes 3 and 4
undergohighyieldingcyclisationto give 5 and 6; whichis noteworthyas we had previouslyfoundthat ipso

substitutionsinvolvingvinylradicalshadproceededinpooryields.In a closelyrelatedtransformationalkenes
7 and8 havebeenshownto undergosmoothisomerisationto givesulfones9 and10in goodyields.

SCheme2“:Reaction conditions, TsSePh(0.25), AIBN,’2benzene, gfJoC.

We havebeenunableto isolatethe desiredcyclisedmaterialsfromthe
appropriateN-hexynyland N-hexenylsubstrates.However,the isolationof 11
(91%) and 12 (88%)from treatment of TsSePh (1 eq.) demonstratesthe m

<11

relativelyslowrateof 7-memberedringformation.
Overallwe have shownthat the isomerisationof aromaticsulfonescan “ ‘4:’

be promotedusinga novelradicalcascadecatalysedby TsSePh.Thekeyring /
m

Ts

,11
formingreactioncan involvea vinylor alkylradicalcyclisationandhas been

applied to fused [1,2-alindolessynthesis. The work we have presented is 12 ‘u..
consistentwiththe proposedcatalyticcycleproposedin scheme1.
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