Convergent synthesis of peptidomimetic based on a chloroalkene dipeptide
Isostere and its application to inhibition against amyloid 3 aggregation
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Introduction Design of chloroalkene dipeptide isostere (CADI)
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iIsosteres” because of high structural homology with natural dipeptides. Practically, Xaa H O Xaa H O F 147 4.0° (4-1)’;

many groups have investigated to replace amide bonds in peptides with ADIs, and their Native peptide Chloroalkene isostere Cl - 175 : 3.29 (2.8)
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positive effects have been demonstrated in biological molecules.! However, there are Newly designed isostere ° VDR is Van der Waals Radius.
several problems in diversity, synthetic efficiency toward ADIs, etc. ;+ Steric mimic ----=-c-crrereorsenresseeesee - Electronic mimie
~This Study~ Native peptide CADI

In this situation, we have developed an efficient synthetic method for chloroalkene :
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dipeptide isosteres (CADISs) as peptide bond equivalents.? YN\)LN&R\@}H{NW
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In a convergent synthetic method, Fmoc-protected carboxylic acids can be synthesized

. . N’
via Evans syn aldol reaction followed by [3.3] sigmatropic rearrangement from N- and C- : E '
: : : : : : L . N-Methylacetamide (£)-Fluoroalkene (Z)-Chloroalkene
terminal analogs corresponding to each amino acid as starting materials. By the synthetic : Mimetic of :Dipole moment: 4.06 D Dipole moment: 1.65 D Dlpole moment: 1.83 D
: : : : : -1,3-allylic strai *
strategy, an Fmoc-protected CADI can be applied for solid-phase peptide synthesis. | peoudo-1 3alyle srain Caloulated by Spartan't8 [B3LYP/6-31G" level of theory]
Results and discussion [5] Application of CADI for cyclic KLVFF peptide as AB aggregation inhibitor®
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[2] Convergent synthesis for Fmoc-Val-w[(Z)-CCI=CH]-Phe-OH > Hydrophobic central region important for AR aggregation
Evans syn aldol reaction - /
"Bu,BOTf 1) CCIsCONCO : : :
- Cl Bn ‘gtsN ~ Cl Bn )CH;’%, 0 °C to rt # Incorporation into cyclo[KLVFF]/, an anti- aggregatlon peptide of amyloid-B (AR)
'P@WH ¥ H(XR - 'PrMXR > peptide hypothesized to cause Alzheimer's disease
! CH,Cl, 2) “*;2%%3 ad_ # Synthesis of CADI based on the developed synthesis method
O 78100 °C OH O eom, 1 # Introduction into AR aggregation Inhibitory peptide cyclo[KLVFF] by Fmoc-solid
N-terminal analog C-terminal analog 2 h, 60% phase peptlde SyntheS|S
>20:1 dr [3.3] sigmatropic _ _ _
o @ - - rearrangement [6] Synthesis of cyclic KLVFF peptide including CADI structure®
iy «, PPhs, CBry | Gl Bn Ichikawa allylcyanate ~ & € 1) Fmoc-Val-¥C'-Phe-OH 1) Fmoc-Leu-OH
Z R EtsN ’Pr\/l\‘/'\’(XR rearrangement Pr A XRr DIPCI. HOAt. DME DIPCI,HOBt-H,0O, DMF
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1) LiBHa, THF/ELO : OH 2o Boc-Lys(Fmoc)-Leu-Val-¥C-Phe-Phe-0 —ocrotection, .\ s(Fmoc)-Leu-Val-¥C-Phe-Phe-OH
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nt synthesis for Boc-Val-w[(Z)-CCI=CH]-Phe-OH® : :
[2] Convergent synthesis for Boc-Va W[(n)uCé(H: TI-(I?:/E]t o e-O [7] Evaluation of A aggregation inhibition by Thioflavin-T dye assay®
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0°Ctort. 1h, 99% entry Compound ThT fluorescence intensity [%]®
2) cat. TEMPO, Phl(OAc), ol _ L
| Cl Bn 'BuOH cl  Bn CH,Cl,, 0 °C to rt cl Bn ('~P — ([J[(Z)-CC'—CH]) inhibitor 20 uM (10 HM)
ipr MXR cat. MoCl,0, (ipy MXR 2.0h, 71% |y MOH 1 H-Lys-Leu-Val-Phe-Phe-OH 90.2 + 8.3
N H O CH2CI2,Ort \H B O 3 NaClO,, NaH,PO, NP 2 H-Lys-Leu-Val-W*-Phe-Phe-OH 79.6 £ 15.6
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ivati -\V/3l- - - u , I Cl
Isocyanate derivative Boc-Val-Hr-PheXr o ok, 91% Boc-Val-#"~-Phe-OH 4 cyclo[-Lys-Leu-Val-Y*'-Phe-Phe-] 24.6 + 0.9 (30.1 + 3.3)
[3] Scope of Evans syn aldol reaction 5 Morin 36.0 + 8.9
Cl R "BuBOTf cl R T Bn, |
iPr 0 X EtsN iPre X X _ ™\ “Relative fluorescence intensity of AB1-42 (20 uM) + inhibitor (20 or 10 uM) vs. AB1-42 (20 uM) alone
* R CH.CI - ROARST qu\n/Og iIncubated for 6.0 h. All data shown are mean values of at least three independent experiments.
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. . f8to0°C T T e R Higher inhibitory activity of the CADI containing KLVFF peptide than that of the
N-terminal analog C-terminal analog _
parent KLVFF peptide
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60%, >20:1 dr 53%, >20:1 dr 68%, >20:1 dr 70%, >20:1 dr 64%, >20:1 dr [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-
[4] Scope of a [3.3] sigmatropic rearrangement terminal analogs corresponding amino acids as starting materials, via Evans syn aldol reaction followed by
1) CCI3CONCO [3.3] sigmatropic rearrangement of the allyl cyanate.
CH,Cl, [2] Application to peptide synthesis and introduction to a bioactive peptide
0°C,4.0h ol R e , Utilizing the above methodology, a CADI was incorporated into a cyclic KLVFF peptide by solid-phase
Cl R 2) K,CO3, MeOH i 5 Bn, . | peptide synthesis. As a result, the cyclic KLVFF peptidomimic has shown higher activity than the parent cyclic
3) PPhg, CBry, NEt E =
OH O CH,Cl, Fmoc” O 5 ! i A\Sknl?wjv?dgpeme?t Hayashi and Assoc. Prof. Atsuhiko Taniguchi (School of Ph Tok
220 °C to rt, 1.0 h ot wCl  @Cl_— Cel=cHI! e acknowledge Prof. Yoshio Hayashi and Assoc. Prof. Atsuhiko Taniguchi (School of Pharmacy, Tokyo
4) FmOH, cat. MoCl,0, Fmoc-Val-¥™-Xaa-Xg R (2P CLIECH] University of Pharmacy and Life Sciences) for evaluation of inhibitory activity for AB aggregation.
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