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Isoxazoles-Isothiazoles vs β -Diketones
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- Acidic methylene (pKa ~13)
- Selective deprotonation at R1 or R2 
  (to form the dianion) difficult
- Amenable to nucleophilic attack
- Two carbonyls difficult to differentiate
- Acyclic structure

-

β-enamino-
β-amino-
β-hydroxy-
α,β-unsaturated
ketones

- Selective deprotonation feasible
- Not attacked by most nucleophiles
- "Carbonyl" sites C-3 and C-5 
   readily differentiated
- Rigid planar structure
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Micetich, R.; Can. J. Chem. 1970, 48, 2006.
for a review see: Natale, N. R.; Mirzaei, Y. R.; Org. Prep. Proc. Int. 1993, 25, 515-556.

X = O, S

Baraldi, P. G.; Barco. A.; Pollini G. P.; Simoni, D. Synthesis 1987, 857,
and references cited therein.
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Stevens, R. V.; Albizati, K. F.  Tetrahedron Lett. 1984, 25, 4587.
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NO 2LDA

-10 ºC

O
CN

RX

O
CNR

NaBH4
OH

CNR

ArCN

N
H

Ar NH2

O
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Latent β -ketonitriles
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Tetrahedron Lett. 1986, 27, 4221.

Latent siloxybutadienes
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Barbero, A.; Pulido, F. J. Synthesis 2004, 401.
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Stork, G.; McMurry, J.E. J. Am. Chem. Soc. 1967, 89, 5464.
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Intermediate in 

prostaglandins synthesis

Prostaglandins

Barco, A.; Benetti, S.; Pollini, G. P.; Baraldi, P. G.; Simoni, D.; Guarneri, M.; Gandolfi, C. 
J. Org. Chem. 1980, 45, 3141.
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1. NaBH4, MeOH
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Barco, A.; Benetti, S.; Baraldi, P. G.; Guarneri, M.; Pollini, G. P.; Simoni, D. 
J. Org. Chem. 1980, 45, 3141.

3(2H)-Furanone natural products
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Baraldi, P.G.; Barco, A.; Benetti, S.; Guarneri, M. Tetrahedron Lett. 1985 26, 5319.
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3(2H)-Furanone natural products
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Ni(II) Octamethylcorphin
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2. NH2OH.HCl, 
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Stevens, R.V.; Christensen, C.G.; Cory, R.M.; Thorsett, E. J. Am. Chem. Soc. 1975, 97, 5940.
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Cobyric acid

Vitamin B12

Stevens, R.V.; Beaulieu, N.; Chan, W. H.; Daniewski, A. R.; Takeda, T.;Waldner, A.; 
Williard, P. G.; Zitter, U. J. Am. Chem. Soc. 1986, 108, 1039.

Studies towards Vitamin B12

H
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Natural products Synthesis (last but not least)
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Synthesis of Heterocycles

Colchicine
Woodward synthesis of colchicine (racemic)

Nicolaou synthesis of calicheamicinone
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Alreja, B.D.; Kattige, L.S.; Lal, B.; deSouza, N.J. Heterocycles 1986, 24, 1637.
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Ohashi, M.; Kamachi, S.; Kakisawa, H.; Stork, G. J Am. Chem. Soc. 1967, 89, 5460.
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LeGoff, E.; Williams, P.D. Heterocycles 1984, 22, 269.
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Doleschall, G.; Seres, P.; Parkanyi, L.; Toth, G.; Almasy, A.; Bihatsi-Karsai, E. 
J. Chem. Soc., Perkin Trans. 1 1986, 927.

Pyrroles and bicyclic lactams
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Takeuchi, N.; Goto, K.; Sasaki, Y.; Fujita, T.; Okazake, K.; Kamata, K.; Tobinaga, S. 
Heterocycles 1992, 33, 357.
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Stork, G.; Hagedorn, A.A. JACS 1978, 100, 3609.

Studies towards tetracyclines
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Kozikowski, A.P.; Goldstein, S. JOC 1983, 48, 1141.
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Wamhoff, H.; Berressem, R.; Nieger, M.
J. Org. Chem. 1993, 58, 5181; ibid. 1994, 59, 1912.
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Isothiazole C-Nucleosides


