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Abstract : A new linker based on the Weinreb amide was developed in order to synthesize from
peptidyl-resin the corresponding aldehydic peptides by reduction with LiAIH This new reaction
was tesied with N-protected amino-residues and with tripeptides to obtain the corresponding
aldehydes without racemisation.

Peplide C-terminal aldehydes (PAs) are of great interest due to their inhibitory properties as transition-
state analogs towards numerous classes of proteolytic enzymes. Indeed, since the discovery of leupeptin’, a
natural product which is a potent inhibitor of trypsin, many other classes of enzymes have been inhibited by
PAs, such as aspartyl proteases (HIV protease’, renin’), seryl and thiol proteases®’, prohormone
convertases®, cysteyl proteases”™. Further, PAs can be used in pseudo-peptide chemistry in order to modify

either the C-terminus part of the peptide or the carbonyl moiety (i.e. reduced bond).

Various methods for the solution synthesis of PAs have been described*>*'* but only one report

concerns solid phase synthesis'. This rather complicated procedure has not yet been widely applied.

On the basis of thc Weinreb amide'™', we have investigated a simple alternative route for the
preparation of PAs and side-chains protected PAs in solid phase synthesis. We have synthesized a new
linker which is stable under classic Fmoc or Boc solid phase strawgies and during liquid HF cleavage but

which reacted with LiAlH, to yield after hydrolysis, the desired corresponding aldehyde.

The synthesis of the linker was performed as shown in the scheme 1'7. Methoxy-amine was reacted
with benzyl acrylate and the resulting alkylated methoxy-amine 1 was protected by the tert-
butyloxycarbonyl group. After deprotection of compound 2 by hydrogenolysis, the linker 3 was coupled to
the solid support (i.e. MBHA resin) with an activating agent to yield the substituted resin 4. After
deprotection of the N-terminal Boc, elongation by classical solid phase synthesis {Boc or Fmoc strategies)

was possible.
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Scheme 1. Synthesis of the functionalized solid support. NH-resin = -Ala-MBHA

In order to validate this methodology, we synthesized several N-protected amino-aldehydes by this
method. These compounds were purified according to the procedure described by Ho and Ngu'™ on silica
gel column, with organic solvents in the presence of (1.1% pyridine as eluent to prevent racemisation during
purification. As reported in Table 1, the optical purity of the a-amino aldehydes thus obtained was similar to
that obtained by conventional solution synthesis'®, We have also synthesized tripeptide aldehydes on the

solid support as indicated in scheme 2.
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Scheme 2. Synthesis of a tripeptide aldehyde. NH-resin = 3-Ala-MBHA

As previously described”, due to the presence of several amide functions, the amount of LiAlH,
equivalents has to be increased with the length of the peptide. After hydrolysis and treatment, the resulting
crude peptide aldehydes were purified either by flash chromatography on silica gel as described above or by
RP HPLC™*. The crude, silica gel- and RP-HPLC-purified compounds were studied by high field 'H
NMR to detect epimerisation. This can be casily measured by the integration of the aldehydic proton
signal(s). As expected, the crude revealed the presence of a single aldehydic proton signal, indicating the
absence of epimerisation; some impurities were present (traces). Surprisingly, both purified tripeptide
aldehydes showed two aldehydic proton peaks corresponding to the two diastereomers, indicating some

epimerisation during chromatography.
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The results of these experiments are reported in Table 1 and shown in Figure 1. This procedure is
quite interesting for the preparation of PAs. The synthesis of the linker is easy and all the methodology and
advantages of solid phase peptide synthesis are available to synthesize peptide aldehydes on solid support.
By using this methodology, it should be possible to prepare large peptide aldehydes, as well as protected
peptide aldehydes that might be useful for the synthesis of large pseudopeptides with a reduced peptide

bond. On the other hand. this linker might be useful for the synthesis of combinatorial librairies.
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Figure 1. RP HPLC chromatogram of the crude Figure 2. LH NMR aldehydic proton signal of crude (a), silica gel purified (b)
tripeptide aldehyde Boc-Phe-Val-Ala-H. and RP HPLC purified (c) tripeptide aldehyde Boc-Phe-Val-Ala-H. The

double peak is due to some epimerisation.

Table 1. Physical characteristics of amino-acid and peptide aldehydes.

Aldehyde [a]D (c=1,MeOH)/literature Yield®
Boc-Ala-H L32/-34.1° 40
Boc-Phe-H L46 /- 44.4° 40
Boc-Phe-Val-Ala-H -21° 40
Boc-Leu-Leu-Lys(2C1-Z)-H - 50° 40
Ac-Leu-Val-Lys(2C1-Z)-H -4 25
Z-Val-Phe-H 45° 30

a. Reference 16; b. Afier RP C18 HPLC purification; c. Purified by crystallization in diethyl ether; d. The yields are
calculated after purification (silica gel for N-protected ¢t-amino aldehydes and HPLC for PAs) based on the substitution of

the commercial resin.
As the linker is stable in HF, side-chain protecting groups can be cleaved in a Boc strategy, before the

reduction. In the case of compound 7, unfortunately we only observed the formation of the cyclized
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carbinolamine as described by McConnell et al”. However, protected peptide aldehydes can be prepared in
solid phase as shown in table 1. This procedure will improve the preparation of large synthetic

pseudopeptides.
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