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Abstract To identify novel inhibitors targeting the polo-box domain of polo-like kinase 1 (Plk1 PBD), a series
of new peptidomimetics (7a=7u) without phosphate group were designed and synthesized, where the phosphate
group in the structure of the selective Plk1 PBD inhibitor PLHSpT was replaced by the carboxyl group, and the
unnatural amino acids were applied for further modification and optimization. The 21 peptidomimetic
compounds designed and synthesized had a strong inhibitory effect on Plk1 PBD, of which compound 71 highly
selectively inhibited Plk1 PBD with IC; of 0. 285 pwmol/L. The growth inhibition effect of HelLa tumor cell lines
in vitro was better than that of compounds containing phosphate group. Moreover, the stability of the compound
in rat plasma was improved by unnatural amino acids. Thus it is proved that selective Plk1 PBD inhibitor with
improved characters can be obtained by replacing the phosphate group with a carboxyl group and restructuring
the peptide chain.
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Figure 1 Representative reported peptidomimetics as Plk1 PBD inhibitors
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Figure 2 Synthetic route of target compound. “R” represents different amino acids or small molecule acids

Table 1 HRMS and purity data of the target compounds

Compd. Calculated [M+H]*  Found [M+H]*  Purity/%
7a 609.299 6 609.299 6 99.14
7b 623.3153 6233154 99.74
7c 637.3310 637.3312 97.26
7d 634.320 1 634.320 2 99.45
7e 634.320 1 634.319 8 99.36
7t 634.320 1 634.320 1 96.05
7g 639.281 2 639.281 6 98.76
7h 625.305 8 625.3059 99.33
7i 640.276 5 640.276 8 98.63
7j 595.218 6 595.218 5 97.98
7k 658.250 7 658.250 8 99.32
7 637.192 8 637.1927 95.42
7m 638.188 1 638.188 3 99.80
n 639.172 1 639.172 3 99.45
70 643.163 4 643.1636 97.53
7p 675.169 2 675.168 9 98.89
7q 689.185 3 689.185 5 98.92
7r 657.1790 657.179 0 99.75
7s 657.1790 657.179 5 99.91
7t 657.1790 657.179 1 99.80
Tu 657.1790 657.179 4 98.12
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Table 2 Structures of designed compounds and inhibitory activity to Plk1 PBD (¥ + s,n = 3)
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Figure 3 Inhibition of compound 71 to Plk1, Plk2, and Plk3 PBD
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Figure 4 In vitro cell toxicity of compound 71 on HeLa cells after

24 h incubation (¥ + s,n = 3)
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Figure 5 Plasma stability of PLHSpT (1) and compound 71 (% + s,
n=3)
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Figure 6 Docking study on compound 71 with Plk1 PBD(A). Binding
modes of compound 71 (yellow) and the co-crystallized ligand PLHSpT
(cyan) (B), where consistent binding modes were found between com-

pound 71 and PLHSpT in the crystal structure (PDB code 3HIK)
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