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Compound ThT fluorescence intensity [%]a

(ΨCl = ψ[(Z)-CCl=CH]) inhibitor 20 μM (10 μM)

1 H-Lys-Leu-Val-Phe-Phe-OH 90.2 ± 8.3

2 H-Lys-Leu-Val-ΨCl-Phe-Phe-OH 79.6 ± 15.6

3 cyclo[-Lys-Leu-Val-Phe-Phe-] 20.3 ± 1.9 (77.9 ± 2.5)

4 cyclo[-Lys-Leu-Val-ΨCl-Phe-Phe-] 24.6 ± 0.9 (30.1 ± 3.3)

5 Morin 36.0 ± 8.9

aRelative fluorescence intensity of Aβ1–42 (20 μM) + inhibitor (20 or 10 μM) vs. Aβ1–42 (20 μM) alone

incubated for 6.0 h. All data shown are mean values of at least three independent experiments.

Introduction

  Alkene type dipeptide isosteres (ADIs), which have been designed based on a

native peptide bond in a ground state conformation, are expected as “peptide bond

isosteres” because of high structural homology with natural dipeptides. Practically,

many groups have investigated to replace amide bonds in peptides with ADIs, and their

positive effects have been demonstrated in biological molecules.1 However, there are

several problems in diversity, synthetic efficiency toward ADIs, etc.

In this situation, we have developed an efficient synthetic method for chloroalkene

dipeptide isosteres (CADIs) as peptide bond equivalents.2-6

In a convergent synthetic method, Fmoc-protected carboxylic acids can be synthesized

via Evans syn aldol reaction followed by [3.3] sigmatropic rearrangement from N- and C-

terminal analogs corresponding to each amino acid as starting materials. By the synthetic

strategy, an Fmoc-protected CADI can be applied for solid-phase peptide synthesis.

～Background～

～This Study～

Summary
[1] Development of an efficient synthetic method for (L,L)-type CADIs

We have also succeeded to establish of the convergent synthesis for CADIs, which was used by N- and C-

terminal analogs corresponding amino acids as starting materials, via Evans syn aldol reaction followed by

[3.3] sigmatropic rearrangement of the allyl cyanate.

[2] Application to peptide synthesis and introduction to a bioactive peptide

Utilizing the above methodology, a CADI was incorporated into a cyclic KLVFF peptide by solid-phase

peptide synthesis. As a result, the cyclic KLVFF peptidomimic has shown higher activity than the parent cyclic

peptide.
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Results and discussion
[1] Retrosynthetic analysis for chloroalkene dipeptide isostere (CADI)

Design of chloroalkene dipeptide isostere (CADI)

[2] Convergent synthesis for Fmoc-Val-ψ[(Z)-CCl=CH]-Phe-OH6

Higher inhibitory activity of the CADI containing KLVFF peptide than that of the

parent KLVFF peptide

Increase of interaction with Aβ by the stabilized whole structure compared to

the parent KLVFF peptide
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[5] Application of CADI for cyclic KLVFF peptide as Aβ aggregation inhibitor6

Aβ1–42 :DAEFRHDSGYEVHHQKLVFFAEDVGSNKGAIIGLMVGGVVIA
16 20

➢Hydrophobic central region important for Aβ aggregation

Fmoc-Solid Phase 
Peptide Synthesis

# Incorporation into cyclo[KLVFF]7, an anti-aggregation peptide of amyloid-β (Aβ)
peptide hypothesized to cause Alzheimer's disease

# Synthesis of  CADI based on the developed synthesis method
# Introduction into Aβ aggregation Inhibitory peptide cyclo[KLVFF] by Fmoc-solid

phase peptide synthesis

[6] Synthesis of cyclic KLVFF peptide including CADI structure6

# Applicable to solid-phase peptide synthesis

[7] Evaluation of Aβ aggregation inhibition by Thioflavin-T dye assay6
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