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Asymmetric methods for the synthesis of B-amino acids

e Kinetic resolution;

e Stoichiometric use of chiral auxiliaries;
* Homologation of a-amino acids;
Catalytic asymmetric methods.
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Catalytic asymmetric methods involve use of

 Transition metals;
* Organocatalysts;
* Biocatalysts.

B. L. Feringa and co-workers, Chem. Soc. Rev., 2010, 39, 1656.
J.-A. Ma, Angew. Chem. Int. Ed., 2003, 42, 4290.



Metal catalysis includes

e (Catalytic asymmetric hydrogenation

R2\NH O Catalyst R2\NH o)

R1NJ\X Chiral ligand } R1)*\MJJ\X

Hy

Catalyst: Rh, Ru, Ir

B. L. Feringa and co-workers, Chem. Soc. Rev., 2010, 39, 1656.

e Mannich reaction

)OJ\/ )I\EQ Catalyst O NHR,

R, * > *

R4 ? Rs™ 'H  Chiral ligand R1)J\H\R3
R2

Catalyst: Pd, Zn, In, La, Ni, Cu, Fe, Mg, Zr, Sc

B. L. Feringa and co-workers, Chem. Soc. Rev., 2010, 39, 1656.



 Asymmetric conjugate addition of

v’ Carbon nucleophiles, such as organometallic reagents
and Michael donors;

v Nitrogen nucleophiles, such as aromatic amines,
hydroxylamines and carbamates.



Carbon nucleophiles

Cu-catalyzed addition of dialkylzinc reagents to 3-nitropropenoates
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Cu-catalyzed addition of dialkylzinc reagents to 2-aryl acrylates

a) Py/MeOH, Cu (cat.),

[

\ O o R>Zn (2.0 eq) %/ 100 °C
X COX  Cu(OTf), (5 mol%), b) 10% Pd/C, Hy,
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, 26 examples
41-100% Ar=Ph, R=Et, X=0Bn
32-94% ee 55%
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Cu-catalyzed addition of trimethyl aluminium to a nitroolefin
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Proposed catalytic cycle for Cu-catalyzed addition of dialkylzinc reagents (example
on cyclohexenone)
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B. L. Feringa and co-workers, Chem. Soc. Rev., 2009, 38, 1039.



* Heteronuclear catalyst for the addition of a-hydroxyketones to nitroalkenes

O R
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Proposed catalytic cycle
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Rh-catalyzed addition of boronic acids
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Rh-catalyzed addition of boronic acids

ArB(OH),,
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Fh Ph
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T. Hayashi and co-workers, J. Am. Chem. Soc., 2010, 132, 464.

Ar O
~ ROC. A
0

14 examples
81-99%
93-99% ee



Ti-catalyzed cyanation of nitroalkenes
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Nitrogen nucleophiles

Addition of aromatic amines to a,B-unsaturated oxazolidinones and imides
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Addition of aromatic amines to a,B-unsaturated oxazolidinones and imides
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* Addition of aromatic amines to a,B-unsaturated oxazolidinones and imides
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e Addition of hydroxylamines to a,B-unsaturated oxazolidinones and imides
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Addition of hydroxylamines to a,B-unsaturated oxazolidinones and imides

0 O NHOMe NHBoc
MeONHo,, - a) NaOMe, MeOH, 4 °C ;
/ NJK/\R - - 7 N)k/\R > MeOZC\/\R
290 © Boc,0
THF, 820 °C 23 examples ?
57-97%
81-96% ee

M *
9 ) 1
9]
23“(‘7:0::” ) :
oY, a0
M3 g

C5: M, (rare earth metal)=Y, M,=Li
C6: M, (rare earth metal)=Dy, M,=Li

PR
=0 M _— Lewis acid |
M —lewsacd
4y OC
Ph" NHp O—RE-Q Co =

Lewis acid

I
] I
. +

M. Shibasaki and co-workers, J. Am. Chem. Soc., 2005, 127, 13419.



Addition of hydroxylamines and carbamates to a,B-unsaturated
oxazolidinones and imides
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