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Macrocyclic peptides show enhanced properties as compared to
linear peptides (e.g., enhanced target affinity, resistance toward
degradation), making them attractive candidates for therapeutic
applications and for interfering with protein-protein interactions
(PPIs). Synthetic techniques have revolutionized peptide
macrocyclizations, relying on the use of both natural and unnatural
amino acids to achieve chemoselective ligations on protected or
unprotected peptides. Recently, research has been oriented toward
one-pot chemistries that rely on simple reaction conditions or
reagent-less approaches. Despite the notable progress in peptide
stapling techniques, challenges persist in existing methodologies,
particularly in controlling the reaction order at multiple sites and
achieving precise positional selectivity.

Our idea: use 2,5-disubstituted furans as stable handles to
generate γ-diketones that can be exploited for the one-pot peptide
macrocyclization in the presence of α-effect nucleophilic moieties.

alex.manicardi@unipr.it

Standard SPPS using Fmoc-protected 
monomers

Crude resuspension, waiting for reaction, HPLC 
purification

Standard peptide cleavage

Furan 
hydrolysis

Rate / Time

1h

2h

30’

Furan hydrolysis rate is correlated to aromatic ring electron density. Cleavage
duration can be predicted by simple 13C-NMR ( ).
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The reaction requires proximity of the two functionalities. To study the reaction kinetic in presence of different
nucleophiles and under different experimental conditions, a supramolecular coiled-coil architecture was
exploited. Reaction conditions: 5 μM coils in buffered solution, T= 25°C.
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20 μM peptide in DMEM + 10% FBS, 37°C

50 μM peptide in PBS, 37°C

5 μM peptide in PBS, 25°C

5 μM DNA and peptide in TRIS-K

5 μM peptide in PBS, 25°C
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• Pro-electrophile and nucleophile can be included using standard SPPS protocols

• Pro-electrophile is activated during peptide cleavage

• Reaction after simple peptide resuspension in water/buffer

• Stable bond formation, orthogonal to other available chemistries
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Structures confirmed by trypsin digestion
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