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Development of methodology for late-stage acylation of threonine residue

enabled by chemoselective acyl transfer followed by desulfurization
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1. Background

Construction of ester linkage between threonine (Thr)
hydroxyl side chain and carboxylic acid has been a
synthetic challenge and would be useful for syntheses
of both druggable peptides and function-unknown
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2. Conventional acylation method!2]
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proteins. However, the low nucleophilicity of Thr

hydroxy group has prevented a development of
efficient acylation protocaol.
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3. “Intramolecular” acylation of Thr using thiol-incorporated threonine derivative (Thr(SH))[3]
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HPLC conditions: Linear gradient of 0.1%(v/v) TFA-MeCN in 0.1%(v/v) TFA aqg. (5:95-45:55 over 30 min); *: non-peptidyl compounds.; T: Threonine, R: Arginine, L: Leucine, Q: Glutamine, Y: Tyrosine, A: Alanine

4. Scope of the developed intramolecular acylation
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5. Strategy for accelerating
entropically unfavored intermolecular

6. Optimization of reaction conditions (acylation steps)
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Suppression of the reverse reaction could be achieved.
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Entry 5: optimized condition in acylation steps

HPLC conditions: Linear gradient of 0.1%(v/v) TFA-MeCN in 0.1%(v/v) TFA aq. (5:95-45:55 over 30 min); G: Glycine, N: Asparagine (min)

7. Optimization of reaction conditions (deacylation—
desulfurization steps)
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Entry Nucleophile(s) Ac-VARYA-Nu Entry 3, Desulfurization 5 min We developed an unprecedented late-stage Thr O-acylation protocol using

| % Eit conversion 12 sequential acyl transfers—desulfurization. The thiol unit on the Thr
"o 11 derivative allows for the facile deriver of an acyl moiety on the low
One-pot manner " . . .
, " - nucleophilic neighboring hydroxy group. Developed protocol features high
°SUF° — acylation efficiency and enantioselectivity. We next plan to synthesize
- £ O Great conversion ubiquitinated protein using developed protocol.
HO-N"™ + OO (64% yield) (min)

HPLC conditions: Linear gradient of 0.1%(v/v) TFA-MeCN in 0.1%(v/v) TFA aq. (5:95-45:55 over 30 min)
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