


See:
Krebs:

Tetrah Lett, 1996, 37(44), 7945.





Evans:

J Amer Chem Soc, 1993, 115, 6460.







J Amer Chem Soc, 1996, 118, 5814.







J Amer Chem Soc, 1997, 119, 7893.

Aldol additions
Also via a chair-like transition state:
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Examples
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See also:
Regan:
Cont Org Synth, 1996, 1.

NB:
Anti selectivity is not obtained easily!

Similarly with boron enolates: syn aldols are obtained easily enantioselectively from chiral Z enolates because of the single transition state:
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See:  
Masamune:  
J Amer Chem Soc, 1986, 108, 8279- 8281.

Corey:
     
J Amer Chem Soc, 1990, 112, 4976-4977.

Li:
     
J Org Chem, 1990, 55, 481-493.

Bernardi:
J Org Chem, 1990, 55, 3576-3581.

J Org Chem, 1991, 56, 6472-6475.

Both the chair-like and the boat-like transition states are available, e.g.:
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But a chiral boronate, L2B-Br, derived from (-)-menthone, leads to re face attack and anti product:
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Why?

· Preferred E enolate formation.

· Chair-like transition state is attacked on re face of aldehyde.



See:
Gennari, Ang Chemie Int Ed Engl, 1993, 32(11), 1618-1621.

Alkylation of chiral enolates

Achiral enolate  --> 1 stereocentre:

[image: image6.wmf]r

a

c

 ke

t

on

e

E

 e

n

ol

a

t

e

Z

 e

n

ol

a

t

e

R

'

X

R

'

X

R

O

R

'

R

O

-

L

i

+

R

O

-

L

i

+


With a chiral enolate the double bond geometry is important if the diastereofacial preference is large enough:
[image: image7.wmf]+
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M = Li (0°C)
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See:
Evans:
J Amer Chem Soc, 1990, 112, 5290-5313.

Examples:
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See:
Regan, Cont Org Synth, 1996, 1.
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Alternative for higher reactivity:   Aluminium:

Using a chiral isoxazolidine:
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See:
Masamune:
Tetrah Lett, 1999, 40, 5449-5453.

5
Catalytic asymmetric aldol reactions

Using chiral auxiliaries is less desirable then chiral catalysis.

For example:


Oxidation: Sharpless/Jacobsen epoxidation





Dihydroxylation: Sharpless





CBS reduction:   J Org Chem, 1988, 53, 2861





Catalytic hydrogenation





C-C bond formation: Chem Rev, 1993, 93, 2117.
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