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a-Amino Acids vs. -Amino Acids

a-Amino acids

f-Amino acids
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f-Amino acids allow for greater diversity.
Extra C-C bond potenially allows for increased diversity in secondary structures.

Sesbach, D Matnews, . L Chem, Carmun 1997, 2015,

Helical Secondary Structures of a and -Peptides
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+ A greater number of helical structures are avaliable from /+peptides. I
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Nomenclature for f-Peptide Helices
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+ The nomenclature for /+peptide helices is based on
the number of atoms in the ring formed by the H-bond.

(Cheng, . P Goliman, . H. DoGrado, . F. . Ao 2001, 101, 3210:3252




Conformational Preferences
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B-Peptide Conformations
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f-Peptide Sheets

- Small differences in -amino acid structure can give rise to different secondary structures.
- f-Peptides containing syn substituted -amino acids separated by tum-stablilizing residues can form sheets

heng, AP Gellman, 5. H. Devado, W. . Chern. ew 2001, 101 3218:3252

-Peptide as Antimicrobial

- f-Peptides can exibit similar physiochemical properties to c-peptides.
- f-Peptides are stable to proteolytic degradation

hong, .. Gollnan, 5. H. DoGrado, W. . Cham. ow 2001, 101, 3210:3252

Biologically Active -Amino Acids
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~ /*Amino acids are found in many biologically active natural products and drugs.
- ftLactams areprevalent structural moieties in antibiotics.




B Substituted p-Amino Acids

Amdt-Eistert Reaction
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+ Enantiomercally pure f-amino acids are prepared from the appropriate c-amino acid
+ Rearrangement occurs with retention of stereochermistry.
+ Epimerization is rarely observed.
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B> Substituted p-Amino Acids
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Electrophile approaches from above

« f-Amino acids derived from the Amdt-Eistert method can be further elaborated
top acids.
« High diastereoselectivities are observed in alkylations.
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? Substituted p-Amino Acids
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Eloctrophile approaches from below

« Evans' chiral auxiliary alkylation produces *-amino acids of high enantiomeric purity. I

Somers, T Soc. 1980, 112, 8215

Catalytic ic Addition of O- 4%
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« This is the first highly enantioselective catalytic conjugate amine addition.
« The other enatiomeric series can be accessed through use of Y(OTf); or
Yb(OTf)3 though ee's are below 60%

- Substitution on olefin limited to alkyl groups.

- High catalyst loading.

51,0, Shay, L, M. Jasperse, . P . Am. Ghom Soc. 1998, 120, 6615,




Kinetic Resolution of f-Amino Amide
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« ee of entioselective reaction increases over time but yield decreases.
« Minor enantiomer undergoes aminolysis faster than major enantiomer.

05,1 Shay. . L W Jasperse, . . Am Chom. Soc. 1988, 120, 615

Amine Conjugate Additions to Cinnamates
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« First highly enantioselective conjugate amine addtion to cinnamates.
« N-Benzylhydroxylamine is more reactive than O-benzylhydroxylamine and the pyrrolidinone
cinnamate also more reactive than the corresponding pyrazole substrate.

1. P.; L, M. 01 Lot 2000,2, 395

Enantioselective Conjugate Addition of Hydrazoic Acid
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« Works well for alkyl substituents, but low yield and enantioselectivity for aryl substituents.
« Hydrazoic acid is toxic and difficult to use.

yors 4K Jacobsen, E 1L, A Chom o 1989, 121, 8950

Asymmetric Hydrogenation of an Enamide
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« (2) olefins need higher pressures of hydrogen and are generally less selective.
* (R, R)-Me-DuPhos gives poor enantiomeric excess from the (2) olefin.
« Poor enantioselectivity when R is aryl (65% ee).

200G Chen, 2 Znang, X... 0. Chom 1998, 64 6907-6910.




Organocatalytic Addittion of Azide
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* Catalyst is an organic molecule which gives it obvious benefits.
« p-Tum is necessary for selectivity.

Guer, D, Hosimann, T, Milr. . Ange: Ghe, i E. 2000, 39, 3635

Organocatalytic Approach To Cyclic p-Amino Acids
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~ 0.C. gives quick access to highly functionalized f-amino acids. |
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Organo Catalytic Approachs To f-Amino Carbonyls
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Summary

+ Lengthening a-amino acids by one carbon does not lead to chaos, but new
secondary folding structures.

+ p-Peptides form secondary structures with greater stability than -peptides.
+ The metabolic stability of g-peptides can be utilized in drug design.

« Asymmetric catalysis should provide inexpensive and quick access to novel
f-amino acids.




