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Introduction

Müller, C. E.; Schreiner, P. R. Angew. Chem. Int. Ed. 2011, 50, 6012–6042. 2

• Acyl transfer reactions important chemistry and biology

• In biology via enzymes

• Use of enzymes in chemistry labs limited

→ Small synthetic peptide catalysts  



• First peptide catalyst for kinetic resolution by Miller et al.

• Selectivity by formation of secondary structure

Introduction – Peptide Catalyst Miller et al.

Miller, S. J.; Copeland, G. T.; Papaioannou, N.; Horstmann, T. E.; Ruel, E. M. J. Am. Chem. Soc. 1998, 120, 1629–1630;

Copeland, G. T.; Jarvo, E. R.; Miller, S. J. J. Org. Chem. 1998, 63, 6784–6785; Davie, E. A. C.; Mennen, S. M.; Xu, Y.; Miller, S.

J. Chem. Rev. 2007, 107, 5759–5812.
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• Schreiner et al. different approach to peptide catalyst

• Screening revealed higher selectivity with more lipophilic residues

• Exceptional selectivity for trans-cycloalkane-1,2-diols (2 ≤ n ≤ 4)

Introduction – Peptide Catalyst Schreiner et al.

Müller, C. E.; Wanka, L.; Jewell, K; Schreiner, P. R. Angew. Chem. Int. Ed. 2008, 47, 6180–6183. 4



• Proposed transition-state model including dispersive interactions

• Confirmed through modern NMR experiments by Thiele et al.

• L-Cyclohexylalanine acts as a Dispersion Energy Donor (DED)

Introduction – Catalyst Schreiner et al.

Müller, C. E.; Wanka, L.; Jewell, K; Schreiner, P. R. Angew. Chem. Int. Ed. 2008, 47, 6180–6183; Procházková, E.; Kolmer, A.;

Ilgen, J.; Schwab, M.; Kaltschnee, L.; Fredersdorf, M.; Schmidts, V.; Wende, R. C.; Schreiner, P. R.; Thiele, C. M. Angew.

Chem. Int. Ed. 2016, 55, 15754–15759; Grimme, S.; Huenerbein, R.; Ehrlich, S. ChemPhysChem 2011, 12, 1258–1261.
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• Does a larger DED lead to a better selectivity?

• L-Adamantylalanine instead of L-cyclohexylalanine

• Perform kinetic resolutions with trans-1,2-diols

Motivation
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Synthesis of Boc-L-Adamantylalanine

7



Previous Synthetic Approaches

Rummel, L. Bachelorarbeit. Justus-Liebig-Universität Gießen 2018. 8

• Regular peptide synthesis failed



Previous Synthetic Approaches

Rummel, L. Bachelorarbeit. Justus-Liebig-Universität Gießen 2018. 9

• Coupling of two dipeptides



General Synthetic Approach
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Synthesis of peptide catalyst
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Synthesis of peptide catalyst
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Synthesis of peptide catalyst
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Kinetic Resolution Experiments

[a] Determined by HPLC; [b] Determined by Kagan’s equation: Kagan, H. B.; Fiaud, J. C. Top. Stereochem. 1988, 18, 249–330;
[c] 0.4 mmol (±)-23, 5.3 Äq. Ac2O, 1 mol% 4a, 0 °C, 5 h: Müller, C. E.; Wanka, L.; Jewell, K; Schreiner, P. R. Angew. Chem. Int.

Ed. 2008, 47, 6180–6183.

Katalysator C / %[b] (+)-23 ee / %[a] (−)-24 ee / %[a] S[b]

65.2 (2 h) > 99 53 23

64.9 (3 h) > 99 54 24

70 (4 h) > 99 43 17

39[c] > 99[c] 78[c] > 50[c]

54 > 99 85 > 50
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Kinetic Resolution Experiments

[a] Determined by HPLC; [b] Determined by Kagan’s equation: Kagan, H. B.; Fiaud, J. C. Top. Stereochem. 1988, 18, 249–330.

Katalysator C / %[b] (+)-25 ee / %[a] (−)-26 ee / %[a] S[b]

53 64 57 7.0

54 67 59 7.5
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• Reproduced synthesis of L-adamantylalanine

• First synthesis of 4b

• Catalyst 4b showed improved S-values and ee‘s over 4a

→ Enlarging the DED lead to a slightly higher selectivity

Summary
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• Synthesize/Screen peptide series with DED increments 4c-e

• Screen trans-1,2-diols that performed poor before e.g. 27

• Kinetic resolutions of bicyclic trans-1,2-diols

• Bridged bicyclic systems 28

• Fused bicyclic systems 29

Outlook
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