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Why a-hydroxycarbonyls

Versatile building blocks
Important in pharmaceuticals and natural products
Quaternary centers are an interesting challenge
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Synthesis of a-hydroxycarbonyls

Chiral Pool Approach

Chiral Auxiliary Approach
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Formation via Henry Reaction with

a-ketocarbonyls

Synthesis from gH-Oxazol-4-ones
Formation through metal catalyzed
reactions



The Henry Reaction




Enantioselective Nitroaldol Reactions

catalyzed by Cinchona Alkaloids

The Approach:
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Enantioselective Nitroaldol Reactions

catalyzed by Cinchona Alkaloids
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mirabazoles, antitumor and anti HIV




Enantioselective Nitroaldol Reactions utilizing

Bifunctional Guanidine-Thiourea Catalysts
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Enantioselective Nitroaldol Reactions utilizing

Bifunctional Guanidine-Thiourea Catalysts

Plausible Mechanism
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Enantioselective Nitroaldol Reactions utilizing

Bifunctional Guanidine-Thiourea Catalysts
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5H-Oxazol-4-ones as Building Blocks for a-

hydroxycarbonyls
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5H-Oxazol-4-ones as Building Blocks for

a-hydroxycarbonyls
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5H-Oxazol-4-ones as Building Blocks for

a-hydroxycarbonyls
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5H-Oxazol-4-ones as Building Blocks for

a-hydroxycarbonyls

Stereochemistry at the electrophile:
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Pd-Catalyzed Asymmetric Allylic Alkylation of

Enolates
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Pd-Catalyzed Asymmetric Allylic Alkylation of
Enolates
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Pd-Catalyzed Asymmetric Allylic Alkylation of

Enolates
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Formal Synthesis of (5)-Oxybutynin
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Allylation of a-Ketoesters by In(lll)

Complexes

O
/\/>Sn 10 mol% 1- In(OT); HW
R COzMe R Cone
0 °C, DMF
HO — HO, =

/©)<C\Oz/l\ﬂe

99%, 91% ee

HO —

DO

80%, 91% ee

/@X(;b/l\/le
MeO

89%, 94% ee

HO _—

Mﬂe
S

98%, 89% ee

@
O N\/\/!\j
5 0 0
NH & ©
HN\O
HO —

/@XC\OQ/Me
F

99%, 92% ee

HO —

OXC;)Z/Me

90%, 69% ee




Allylation of a-Ketoesters by In(lll)

Complexes
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Allylation of a-Ketoesters by In(lll)

Complexes
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Alkylation of Substituted Dioxanone Enol

Ethers

Challenges:
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Alkylation of Substituted Dioxanone Enol

Ethers
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Formal Synthesis of (-)-Quinic Acid
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Conclusions

Organocatalysts (cinchona alkaloids, “peptides”) can be used
as enantioselective catalysts for 1,2-addition to a-ketoesters
Chiral palladium catalysts can be used for the
enantioselective construction of a-tertiary hydroxycarbonyls
a-tertiary hydroxycarbonyls can be very useful building
blocks in organic synthesis

Aziridines

B-lactams

Disubstituted amino acids

Natural products and biologically active compounds
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