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Abstract:Regioselective catalytic hydrogemtionofN-acyl3-phenylindole-2-carboxylatesisthekeystep
forthepreparationofcirandtramindoline-2-cerboxamideswhichcanbeconsideredasphenylakmine
semi-rigidderivatives.631997PublisbedbyElsevierScienceLtd.

Phenylalanine(Phe) plays an importantrole in bindingprocessesof many endogenousneuropeptides

particularlythose involved in control of nociception:endorphines*’2,tachykinins3’4and cholecystokinin.5

Jnaddition,the presenceof the C-terminalPhe of the newopeptideFF (NPFF),a peptide which modulates

morphineanalgesia,is crucialforbindingto its receptors.6

The replacementin peptidic ligands of Phe by semi-rigidderivativesis an efficient approach for better

characterizethe activeconformationof suchpeptides.Moreoverit mayhelpto designnewnonpeptidicligands

with significantincreased in vivo stability towards proteases and peptidases.Previousworks have already

describedN-acylindoline-2-carboxamides(INC) or 3-phenylproline-2-cmboxamides(PP) as efficientPhe semi-

rigidanalogues.7Both involvelinkageof the amidenitrogenof Phe ontoits aromatic(INC), or P-carbonatom

(PP). We describehere an efficientmethod of preparationof compounds1 which combineboth modes of

rigidificationin a commonstmcture(scheme1).
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Scheme 1: Semi-rigidderivativesof Phe
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The ethyl3-phenylindole-2-carboxylate4 constitutesa valuableprecursorof indolines1, throughregioselective

hydrogenationof its pyrrolering.Howeverwe observedthatthe structureof the resultingcompoundsis strongly

dependentupon both the nature of the reducingagent and the substituentR. We selected magnesiumin

methanoIandcatalytichydrogenationas tworeducingagentsknownto yieldeasilythe 3-unsubstitutedindoline-

2-carboxylate2 starting ffom indole 3 (scheme2). Surprisinglysame experimentalconditionsapplied to

3 phenylderivative4 did not affordthe awaitedindoline7, but led to reductionof the ester into the alcool5 or

hydrogenationof the benzo ring leading the tetrahydroderivative 6 occurred when using magnesiumin

methanolandcatalytichydrogenationoverpalladiumon charcoal,respectively.
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Scheme 2: Unexpectedreductionpathwaysof ethyl3-phenylindole-2-carboxylate4

Thuswe decidedto depletethe electrondensityof the pyrroleringof 4 byN-acylation.Catalytichydrogenation

of the correspondingN-acyl indole derivatives8 should afford the correspondingcis indolines 9 as an

enantiomericmixture.

We focused our attention on the preparationof the primary indoline-2-carboxamides12 and 16, as Phe

constitutesthe C-terminalpartof bothCCKandNPFF.5’8

Ethyl 3-phenylindole-2-carboxylate4 was preparedstartingfrom ethyl acetylphenylpropionateby meansof a

JappKlingenmannreaction.9Acylationof the latter compoundwith aceticanhydrideor in presenceof di-tert-

butyldicarbonateaffordedcompounds8a and8b respectivelyin goodyields.Catalytichydrogenationof N-acyl

derivatives8 affordedthe cis indolines9. Smoothalkalinehydrolysisof 9 in presenceof LiOH in aqueous

dimethoxyethaneyielded nearly quantitatively the acids 10. However nmr data confirmed by X-ray

cristalIography10showedthat epirnerizationoccurredquantitativelyduringhydrolysisof 9. Activationof the
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acids10by meansof isobutylchloroformateandammonolysiswith ammoniafollowedby easydeprotectionof

theN-Bocderivativellb ledto the awaitedtrans indoline-2-carboxamide12,m.p.198-200°C.
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Scheme 3: Accessto cis and tram 3-PhenyIindoline-2-carboxamides16and 12

In orderto avoidepimerization,the amidefimctionwas introducedbeforecatalytichydrogenation.The indole-

2-carboxamide13 (scheme3) was submittedto acylationfor that purpose.Howeverattemptsto preparethe

indoline N-Boc derivative led to a mixture of mono, di and trisubstitutedcampounds.Thus the tri-Boc

derivative14 was selectivelypreparedand submittedto catalytichydrogenationleadingto the cis indoline15.

Thelattertri Bocindoline15affordedeasilythe awaitedcis indolinecarboxamide16in acidicmedium.

The indolines12 and 16 will be coupledwith otheramino-acidsleadingto conformationallyrestrictedX-Phe-

NH2mimeticsand tested in specificbindingexperiments.This methodis efficientas both couplesof cis and

tram diastereomerscould be obtainedseparatelythroughtwo differentpathways.In additionopticallypure

enantiomersmay be obtainedfrom intermediates(startingfromthe acid 1011or the ftee base (12 or 16). The

approach can be generalized to other arninoacidsincluding Tyr and Trp, or other aminoacids bearing

functionalizedalkylsidechains(Glu,Orn).Worksare in continuationfor the preparationof similarindoline-2-

carboxylicacidsbearingan aceticgroupin position3 asputativeligandsof glutamatereceptors.
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