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the Lys(Fru), whereas the second one has in sequence Lys(PhB). 

The appearance of those modifications in two different 

peptides allowed the bond between Fru and PhB to dissociate, 

partially removing the protecting group from the hexose moiety 

(signal m/z 776.482; z=1+), which previously was not possible  

(Fig. S47). Additional incubation in TFA allows an increase the 

intensity of the de-protected product (Fig. S48). Still, the 

presence of phenylboronic acid in the mixture, or  the presence 

of another peptide containing the phenylboronic in sequence, 

both inhibit the removal of the protecting group from the cis-

diol. For peptide Fru1PhB2 hydrolysis at Lys3 and Lys4 

appeared. The two fragments were identified in the mass 

spectrum: cyclic product Ac-cyclo(Lys(i-Fru)-Leu-Ala-Leu-

Lys(PhB))Leu-Ala-Leu-Lys3-OH at m/z = 677.420; z=2+ and 

peptide H-Ala-Ala-Leu-Lys4-OH at m/z = 402.273; z=1+ (Fig. 

S39). Incubation in TFA does not cause deprotection of hexose 

moiety because of the presence of the cyclic form augmented 

by an intramolecular interaction between hexose moiety and 

phenyloboronic acid derivative. 

In conclusion, we have presented a rational approach for the 

formation of stapled peptides containing phenylboronic and 

fructosyl moieties based on the amphipathic sequence of MAP 

peptide and C-terminal fragment of RNaseA. We noticed that, 

of crucial importance, the positions of modifications 

incorporated into the side chain of lysine moieties and after 

removing peptide from resin results in stable (in acidic 

condition) intramolecular interaction between Fru and PhB. We 

showed the impact of stapled peptides on the enzymatic 

stability and conformation preferences of molecules. As 

documented in the CD experiments, we proved that the 

positions of the sugar and phenylboronic acid moieties in the 

peptide sequence, as well as the design of polypeptide 

sequences, influence the conformational preferences and 

thermal stability of formed stapled peptides. Our results 

showed that Fru1PhB4 exhibits the most helical structure 

among all synthesized analogs of MAP peptide, but is less stable 

than a non-modified peptide. In contrast to the unmodified Ac-

RNaseA*, whose  CD spectrum is characteristic of peptides with 

an unordered conformation, the stapled analogue, Fru1PhB3*, 

has a high content of D7������� conformation stable at higher 

temperatures. Further experiments to extending the f 

applicability and to explore potential intermolecular and 

intermolecular interactions between different sugar and 

boronic acid derivatives are currently underway in our 

laboratory.
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