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1. Peptides are advancing as tools to inhibit pharmacological targets and protein inte- Sa”Cyla'deh%d_eH(SA) O-H
ractions, leveraging recent progress in synthesis and screening. Modern peptides offer the '—ys(g":':lz) ! _N
benefits of both biologic drugs (like specificity and modularity) and small molecules (targe- ? 2> Imine adduct
ting inside cells and potential oral availability), promising future medical applications. Target Protein . }
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To enhance pharmacological effects, peptides can be derivatized with electrophilic groups ) }
that form covalent bqnd; with target p.rot.eins, stabilizjng the interac.tion..For Instance, sa!i- Previous Work:2 This Work:13
cyIa!dehyde (SA) derivatives can form imine bonds \{Vlth primary amines in aqueous media, SA tag at N or C termini SA tag on a-amino acid
stabilized by an intramolecular H-bond between the imine N atom and the proximal pheno- side chain
lic proton. The SA tag has been recently installed as aminophilic warhead in multiple classes H _
of orotgin targgts tp target Iysine (Lys) residues on proteins.[.” .Our research group has explq— _Pegéfﬁold _ O% Spacer
red its integration into peptides, such as at the N or C termini of model peptides, to effecti- C-terminal T~ 4 N Y
vely engage Lys residues without disrupting peptide-protein binding.! N—N SA tag .f HN}J RC N on
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closed lactone L-Homoserine DMF 5 (quant.) 6 (89%) 2. We describe herein a synthetic approach to synthetize a new
i "t 4d - - non-canonical amino acid (ncAA) bearing a SA-tag, which can
3 - ’ R, 3 - be installed at suitable positions of peptide sequences to favor
<j ? <j @ ? reversible-covalent interactions with the target protein.P!
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3. Unfortunately, this protection strategy proved ineffective during SPPS protocols, as the
. . . . . o
free aldehyde group interfered with peptide formation on solid phase. Consequently, we de- 92 10"‘ (92%)
veloped what we refer to as the 2" generation SA-bearing ncAA, specifically designed for -0 -0
SPPS applications. In this new structure, the aldehyde group is also protected with an OtBu OtBu
acid-labile group (acetal), ideally gllowing .simultan.eous removal qf projcecting groups at 5 Fmoc-Ser(OtBu)-OSu 5 e
both SA's phenol and aldehyde units following peptide treatment with acids. NaHCO, b
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DMF rt, 1h 4. In conclusion, we have developed a reliable synthetic method
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OTF(':F{OHr? HO 0 e 1950 < e Et;NH™  to obtain ncAAs with a unique side chain containing the SA tag

AllocHN COOAII r-’:-I_ElSFh FmocHN™ "COO and demonstrated its practicality for generating reversible cova-

lent (RC) peptides in solution.!® This work provides the basis for

17 (92%) 18(79%) 19 (70%) 20(62% over2steps)  fytyre innovations in SA-bearing AAs, expanding the toolkit of al-

dehyde building blocks to enhance RC peptide capabilities.
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