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-amino acids
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-aminosäuren: nomenclature

-amino acids

3-amino acids

2-amino acids
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-amino acids: characteristics

 secondary metabolites

 proteolytic and metabolic stabilization of 
peptides

 3-amino acids  homologisation

 2-amino acids  enantioselective reactions 
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-amino acids: applications

 Cispentacin: fungicide

 Taxol: antitumor agent 
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Synthesis Fmoc-2-amino acid
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Steps for 2-amino acid with -leaving groups

2-serine (9) 2-threonine (13)

2-cysteine (10)

D. Seebach et al., Synth. 2009, 1, 1
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Organocatalysis
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Organocatalysis

 Previous metallorg. catalysts for synthesis 
of enantiomerically pure compounds 

 Hajos-Parrisch-reaction (1971)
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Z. G. Hajos, D. R. Parrisch; DE2102623: Germany, 1971.
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D. W. C. MacMillan, Nature 2008, 455, 304.



Mannich reaction
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Organocatalysis: Enamin-transition states

 steric
 activation with H-bridge
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B. List, Asymmetric Organocatalysis; Springer: Heidelberg, 2010; Vol. 291.



Reaction overview
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S. H. Gellman et al., J. Am. Chem. Soc. 2007, 129, 6050.
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Transition states
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D. Seebach et al., Helv. Chim. Acta 2007, 90, 425.



Goals

 Optimization of the process
 Catalyst-screening
 Cbz-N,O-acetal as imine-source
 Transfer aldehydes with labile side chains

– Serine
– Threonine
– Cysteine
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Practical part
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Prozess optimization

 Quantity cat. → dr unchanged, conversion change
 H+ catalysis → dr lower with < pKA

 Temperature → -35°C: 92:8 dr; -15°C 86:14 dr
 iPr-N,O-acetal → 92:8 dr; conv. > 95%
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Cbz-N,O-Acetal

3/24/2015

 No exchange of protecting
group

 No reaction



Fmoc-β2-homo-serine
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Fmoc-β2-homo-threonine
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Fmoc-β2-homo-cysteine
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Up-scaling Fmoc-β2-serine
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Conclusion

 Optimization of -aminomethylation

 Diastereoselective Mannich reaction on 
aldehydes with β-leaving groups

 Multigram synthesis of Fmoc-(S)-β2-
Ser(tBu)-OH (46 g)

 Fmoc-β2-Ser(tBu)-OH and Fmoc-β2-
Thr(tBu)-OH in 6 steps in overall yield of 
24% and 10%
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