4
Chiral syntheses
Chiral induction
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Reduced via lowest-energy conformation:
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Cram’s rule:

Chelate control:
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Similarly:
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See:
J Amer Chem Soc, 1990, 112, 6130.

[image: image3.wmf]O

M

g

O

P

h

R

M

e

M

e

H

M

e

N

u

-

O

M

e

H

R

O

P

h


Transfer hydrogenation
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See:
Noyori, J Amer Chem Soc, 1996, 118, 2521, 4916.

Chemoselectivity:
C=N > C=O > C=C

(,(-Unsaturated compounds are reduced with Rh(I)-phosphine catalysis to reduce exclusively the C=C bond.

Reduction of E/Z mixtures of enamines:
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See:
Burk, J Amer Chem Soc, 1996, 118, 5142.

Sharpless epoxidation
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See:
Katsuki&Sharpless, J Amer Chem Soc, 1980, 102, 5974.






Corey, J Org Chem, 1990, 55, 1693.

Reagents: Ti(iPrO)4, Diethyl tartrate (DET), tBuOOH:
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· High asymmetric induction

· Induced chirality depends only on the DET chirality:
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· Chemoselective:
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Enantioselective synthesis of Taxol side-chain:
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See:
J Org Chem, 1986, 51, 46.

Read also:
K Narasaka, N Iwasawa, Chemtracts - Org Chem, 1998, 11, 23-28.

Asymmetric epoxidation of electron-deficient olefins (Julia-Colonna epoxidation)
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Juliá et al., Angew Chemie Int Ed Engl, 1980, 19, 929.






Cappi et al., Chem Comm, 1998, 1159-1160.

Read also:
MJ Porter, J Skidmore, Chem Comm, 2000, 1215-1225.

Other examples of the Juliá-Colonna reaction

W Kroutil et al., JCS Chem Comm, 1996, 845.

PW Bentley et al., JCS Chem Comm, 1997, 739.

Asymmetric epoxidation using phase transfer catalysis
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See
Lygo, To:
ChemComm, 2002, 2360-2361.

5
Organometallics in synthesis
· Improved selectivities and yields

· New stereoselective methods


See:
L Haughton, JMJ Williams, J Chem Soc, Perkin I, 2000, 3335-3349.

5.1
Indium

Allylic substitutions:
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Paquette, J Amer Chem Soc, 1996, 118, 1931.
5.2
Iridium
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Allylic substitution with preservation of (Z)-geometry:






R Takeuchi, N Shiga, Org Lett, 1999, 1, 265.

Enantioselective allylic etherification
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Lopez et al.:
J Amer Chem Soc, 2003, 125, 3426-3427.

5.3
Palladium




See:
G Poli et al., Tetrah, 2000, 56, 5959-5989.

Three fundamental processes:

· Initial activation of the organic part by palladium: ligand coordination, followed by oxidative addition or oxidative coupling, depending on the oxidation state of Pd. Pd(0) interacts with polar substrates with good leaving groups such as halides by substitution, and non-polar such as arenes, activated alkanes and terminal alkynes by C-H breaking. Soluble Pd(II) complexes interact with alkenes by reversible  (-coordination.  

· Generation of the new organometallic bond: addition of nucleophile to Pd (ligand exchange) or to the coordinated ligand, and intramolecular migratory insertion.

· Removal of the metal, with possible recycling.

Example: Palladium catalysed substitution:

Complexation of Pd(0) or Pd(II) with inversion, is followed by substitution with inversion - the apparent result is substitution with retention of configuration:
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Sinou, J Org Chem, 1989, 54, 1890-1896.





Trost, J Amer Chem Soc, 1999, 121(19), 4545-4554.
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See also:
Daves, AccChem Res, 1990, 23, 201-206.

5.4
Samarium iodide
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[image: image27.wmf]99% ee each, but poor diastereoselectivity
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Molander, Chem Rev, 1996, 96, 307.






J Amer Chem Soc, 1996, 118, 4059.





Paquette, Chemtracts - Organic, 1997, 10(4), 284.

5.5
Tin
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5.6
Zinc

Modified Simmonds-Smith cyclopropanation - Charette:

See:
Charette, J Amer Chem Soc, 1996, 118, 4539, 6792.



Barrett, Chem Comm, 1997, 1693.

Also:
Org React, 1973, 20, 1.



Chemtracts - Organic, 1997, 10(7), 533.



J Amer Chem Soc, 1997, 119(37), 8608.
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Enantiomerically pure cyclopropanes are very useful chiral building blocks:
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Alternative cyclopropane synthesis is by metal-catalyzed decomposition of diazoacetate derivatives in the presence of alkenes:
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See:
Davies, J Amer Chem Soc, 1993, 115, 9468.
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Why this stereoselectivity?
See:
Padwa, Chem Rev, 1991, 91, 263.






Davies, J Amer Chem Soc, 1996, 118, 6897.
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