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Abatract: Peptidyl aldehydes were synthesized using thiazolidine peptides as precursors.
Hydrolysis of the heterocycles is eazily accomplishedusing cupper salts to furnish the peptidyl
aldehydeswith verygoodyieldandwithno epimenzation.@ 1997Poblishedby Elsevier Science Ltd.

Thereis growingevidencewhichsuggeststhat intracellularproteasesareinvolvedin cell homeostasis.
Peptidylaldehydesrepresentoneof themostspecificclassesof serineandcysteineproteaseinhibitors.lThese
compoundsare of greatvaluefor identifyingthe roleof proteolyticactivityin normalor pathologicalcellular
processes(e.g.;apoptosis,tumormetastasis,boneresorption,arthritis).

One strategyfor preparingpeptidylaldehydesis basedon the reductionof the C-terminalcarboxylic
acidor ester followedby oxydationof thecorrespondingaminoalcoholor peptidealcohol.Kawamura2used
this procedureon preformedtripeptides,whereasW003elongatedthe peptidesstartingfromthe C-terminal
aminoalcohol.An alternativemethodis basedon thereductionof theWeinrebamide.4Accordingly,Fehrentz
synthesizedpeptidyl hydroxamateson solid phase, generatingthe aldehydeby LiAlH4 reductions The
conditionsfor reductionand oxydationusedin thesetwo methodsare incompatiblewithcertainaminoacid
functionalities.An alternativeprocedureis based on the tramient protectionof the aldehydefunctionas a
semicarbazone.6Usingthismethod,severalpeptidylaldehydeshavebeensynthesizedby elongationfromthe
a-amino sernicarbazonein solution7-9or on solidsupport.10TwosPcific methodshavebeendescribedfortie

synthesisof peptidylaspartal’] andargina112involvingrespectivelyan aminrdor an acykdobtainedby internal
cyclizationof theaminoaldehydewiththe lateralti,tnction.Thesebuildingblockscanbe efficientlycondensed
witha peptideby fragmentcouplingandthemaskedaldehydedegeneratedundermildconditions.

Wereporthere a methodfor the synthesisof peptidylaldehydesusinga thiazolidineprecursorwhichis
hydrolyzedto producean aldehydeusinga mercuric13-15or cupper]6saltunderneutralconditions(Scheme1).

The thiazolidinewas preparedby reductionof the correspondingthiazolineaccordingto Dondoni.16’17The
thiazolineringwasobtainedfollowinga &hydroxythioarnidecyclizationpreviouslydescribed.ls’19

Scheme1:
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The thioamidebondin compounds2a,b was introducedby usingLawesson’sreagent20on dipeptides
la,b whose hydroxylfunctionwas protected(yield 75-859%)(Scheme 2).

Scheme2:
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1)BOP, CH2C12;2) Lawesson’sreagent,dioxane.

Starting from ~-hydroxy thiodipeptides, we investigated two pathways for the synthesisof peptidyl

aldehydes.First, we elongatedthe pseudopeptidefrom 2a,b and formedthe thiazolidineat the end of the
synthesis.The secondpathwayinvolvedthe preliminaryformationof the aminothiazolidine,followedby
elongationof thepseudopeptide.

Followingthe first route,pseudopeptides2a,b were elongatedandtheirhydroxylfunctiondeprotected
to furnishcompounds3a,b. Cyclizationof these&hydroxythiopeptides3a,b, by the Mitsunobureactionwas

accomplishedwitha yieldof 70%(Scheme3).Reductionof thiazolines4a,b wasperformedfollowinga two-
stepprocedure16(methylationandreductionwithNaBH4)to givetheN-methylthiazolidine5a,b with a yield
of 70-85Y0.
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We next investigatedthe secondroutein whichthe pseudopeptidewaselongatedfromthe preformed
thiazolidine2C(Scheme4). Becauseof the formationin largeamountsof compound3Cduringthe coupling
reactionof the ester2c, stepwisepeptidesynthesiswasdonefrom4c.

Scheme4:
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Thiazolidinepseudopeptides5a-c wereeasily(a fewminutes)hydrolyzedby usingcuppersalts(CUO,
CUCIJ under the reductingconditionsdescribedby Dondoni(Scheme5).]6’21The peptidylaldehydes6a-c

wereobtainedas solidproductsin highyield(90-95%).

Scheme5:
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Followingour isolationprocedtsrezl,onlyoneisomerwasobtainedafterhavingverifiedthat thediastereomer
Boc-L-Ala-D-Phe-Hsynthesizedby an alternativemethod,4presenteddistinct IH NMR data fromthe L,L-
isomer6a.

In conclusion, we present here the synthesisof peptidyl aldehydesusing thiazolidinepeptides as
precursors.Thanksto the mildconditionsof thiazolinereduction,the synthesisof ftmctionalizedside chain
peptidylaldehydesis nowinvestigated.Wealsoenvisageadaptingthe strategyreportedin this paperto solid
phasesynthesis.

Acknowledgements: We are gratefulto Dr. S.L.Srdhifor revisingthe manuscript.
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