
NON-ENZYMATIC NON-ENZYMATIC 
DESYMMETRIZATION

Adam M. Azman, 3 Jun 2009



Madam, I’m Adam

� Achiral/Meso compounds (Z = H, R)

� C2 Symmetric compounds

 Pseudo-C2 symmetric compounds

Magnuson, S. R. Tetrahedron, 1995, 51, 2167 – 2213.



“Alcohol: alternative to feeling like yourself/ Oh, alcohol, I still 
drink to your health”
-Barenaked Ladies, Alcohol

Zhao, Y.; Rodrigo, J.; Hoveyda, A. H.; Snapper, M. L. Nature, 2006, 443, 67 – 70.



Kinetic Resolution – NOT a desymmetrization

Zhao, Y.; Mitra, A. W.; Hoveyda, A. H.; Snapper, M. L. Angew. Chem. Int. Ed., 2007, 46, 8471 – 8474.



Cleroindicins D, F, and C

You, Z.; Hoveyda, A. H.; Snapper, M. L. Angew. Chem. Int. Ed, 2009, 48, 547 – 550.



“I triol things, I achieve what I can” 
– Herman Melville

� Meso triol prepared from Grignard add’n into 
acetonide of dihydroxy acetoneacetonide of dihydroxy acetone

Ph

R = alkyl, alkenyl, alkynyl, aryl
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Jung, B.; Kang, S. H. Proc. Natl. Acad. Sci. 2007, 104, 1471 – 1475.



Azithromycin

Kim, H. C.; Kang, S. H. Angew. Chem. Int. Ed. 2009, 48, 1827 – 1829.



Azithromycin

Kim, H. C.; Kang, S. H. Angew. Chem. Int. Ed. 2009, 48, 1827 – 1829.



Diene/diols by Ketalization/RCM
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Burke, S. D.; Müller, N.; Beaudry, C. M. Org. Lett., 1999, 1, 1827 – 1829.



Thromboxane B2 – Setting the Stage

Marvin, C. C.; Clemens, A. J. L.; Burke, S. D. Org. Lett., 2007, 9, 5353 – 5356.



Reduction Junction, What’s Your Function?
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Marshall, J. A.; Andersen, N. H.; Hochstetler, A. R. J. Org. Chem., 1967, 32, 113 – 118.



Thromboxane B2 – Setting the Stage

Marvin, C. C.; Clemens, A. J. L.; Burke, S. D. Org. Lett., 2007, 9, 5353 – 5356.



Thromboxane B2

Marvin, C. C.; Clemens, A. J. L.; Burke, S. D. Org. Lett., 2007, 9, 5353 – 5356.



Thromboxane B2 - Endgame

Marvin, C. C.; Clemens, A. J. L.; Burke, S. D. Org. Lett., 2007, 9, 5353 – 5356.



Regiodivergent Epoxide Opening
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If R ≠ R’, process is kinetic resolution, not desymmetrization

Gansäuer, A.; C.-A.; Florian Keller, F.; Karbaum, P. Chem. Eur. J. 2007, 13, 8084 – 8090.



Origin of Selectivity

Gansäuer, A.; C.-A.; Florian Keller, F.; Karbaum, P. Chem. Eur. J. 2007, 13, 8084 – 8090.



(R)-4-dodecanolide

Gansäuer, A.; C.-A.; Florian Keller, F.; Karbaum, P. Chem. Eur. J. 2007, 13, 8084 – 8090.



Ketone Desymmetrization
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Itagaki, N.; Kimura, M.; Sugahara, T.; Iwabuchi, Y. Org. Lett., 2005, 7, 4185 – 4188.



(+)-Juvabione

Itagaki, N.; Iwabuchi, Y. Chem. Commun., 2007, 1175 – 1176.
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(+)-Juvabione – Endgame

1) iBuMgBr CeCl31) iBuMgBr, CeCl3
81%

2) BOMCl, DIEA
TBAI

3) TBAF
4) MnO2, 92% (3 steps)
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1) CH3OCH2PPh3Cl
nBuLi

2) HCl, 64% (2 steps)
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1) DMP, 85%

H

Itagaki, N.; Iwabuchi, Y. Chem. Commun., 2007, 1175 – 1176.
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