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Abstraci: A practical strategy for solid phase synthesis of peptide aldehydes is described. An olefin linker is
constructed using Wittig chemistry, after peptide synthesis ozonolytic treatment of the linker and subsequent workup

with dimethyl sulphide results in facile isolation of peptide aldehydes. The principle is demonstrated by synthesis of a

3x3x3 array of 27 tripeptide aldehydes. © 1998 Elsevier Science Ltd. All rights reserved.
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Peptide aldehydes have been found to inhibit several classes of proteolytic enzymes, with targets including HIV

proteasei, human rhinovirus 3C protease2 and interleukin-1B-converting enzyme (ICE)’. A simple solid phase
synthesis of peptide aldehydes would facilitate a combinatorial approach to further investigation of these compounds.

Martinez ef al. have recently reported two methods for solid phase synthesis of peptide aldehydes
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an aqueous workup is required to isolate the peptide aldehyde, leading to complications when applied to library
synthesis. Schuerch and Frechet first reported the use of an olefin linker in the solid phase synthesis of glycosides of
hydroxyethanal®. This synthesis requires a lengthy reaction sequence in order to construct the olefin linker.

As part of our investigations into the use of oxidative cleavage methods in solid phase synthesis we observed that
ozonolysis of an olefin linker followed by workup with dimethyl sulphide provided a rapid and high yielding method

for isolation of aldehydes and ketones. The by-products and excess reagents are easily removed under vacuum, and
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construction of the required linker.
N-Protected o-amino aldehydes have been shown to participate in Wittig reactions in good yield without

this chemistrv could be applied to solid nha synthesis. Amin
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are prepared by reduction of the corresponding Weinreb amides (Scheme 1).
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Cl/ PyBOP / DIPEA/DCM/rt/1h
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(i) CBry / PPhy / CHoCly / it/ 16 h; (i) PPhy / PhCH3 / A/ 16 h

Scheme 2

In order to investigate the proposed chemistry we prepared N-Boc-L-phenylalaninal, and attached this to resin using

Wittig chemistry. The amine was deprotected and then coupled to benzoic acid. Ozonolysis and reductive workup

afforded N-benzoyl-L-phenylalaninal in 45% vield, characterised by LCMS and '"H NMR spectroscopy (500 MHz)'®.
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(i) NaHMDS / THF / rt / 15 min; (ii) N-Boc-L-phenylalaninal / THF / rt / 20 h;
A %7 h

(ifi) 25% TEA / CHoCly / 1t/ 20 min; (iv) PRCO,H / DIC / DMF / 1t/

(v) O3 / CHyCly / -78°C / 6 min; (VI) Me,S/CH,Cl; /3 h

Scheme 3



acids used are shown in Table 1. Methionine was chosen as one of the C-terminal residues in order to study the effect
of ozone on this side chain. It has been suggcsted2 that a sulphone in the C-terminal position of a tripeptide aldehyde

may mimic the binding effect of a glutamine residue and we anticipated that during ozonolysis the sulphide would be

tripeptide aldehyde two products were observed — the corresponding suiphoxide and suiphone in approximately 50:50

ratio.
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ehydes were
prepared and reacted with three portions of polymer-supported phosphonium ylid. After TFA deprotection each resin
portion was then split into three and coupled to three different N-Fmoc amino acids. The polymer-supported

wi split into a further three portions before a final coupling to three different N-Cby

amino acids. Ozonolysis and reductive workup afforded the tripeptide aldehydes as single diastereomers after

cvaporation of all excess reagent and by-products. All products were characterised by LCMS and shown to be of

purity > 90%.
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(i) NaHMDS / THF / rt/ 15 min; (ii) N-Boc-L-a-amino aldehyde / THF / 1t/ 20 h;

(iiiy 25% TFA / CH,Cl, /it /20 min: (nl\ N-Fmogo-t-aming acid / D\ann IDIPEA /DMFE /1t /2 h
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(v) 20% piperidine / DMF / rt / 15 min; (vi) N-Cbz-L-amino acid / PyBop /DIPEA/DMF /1t/2 h
(v) O3/ CH,Cly / -78°C 1 5 min; (vi) MepS / CH,Cl /3 h

Scheme 4
Portion 1 Portion 2 Portion 3
Residue 1 Boc-Phe-H Boc-Met-H Boc-Val-H
Residue 2 Fmoc-Phe-OH Fmoc-Pro-OH Fmoc-Leu-OH
Residue 3 Cbz-Phe-OH Cbz-Ala-OH Cbz-Val-OH

Table 1



requires only two steps in solution phase prior to attachment of the first residue to the resin. The simple cieavage

procedure may be readily applied to library synthesis and gives products of high purity with no observed racemisation

This has been demonstrated by the preparation of a 3x3x3 array of N-Cbz-protected tripeptide aldehydes.
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