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What to expect

• Part 1: What is Bredt’s rule?
• What is an “anti-Bredt” olefin?
• Predictors of bridgehead olefin isolability

• Part 2: Key strategies for the synthesis of bridgehead olefins
• Case studies of relevant syntheses

• Not meant to be an in-depth treatment of each synthesis, nor a 
rigorous interrogation of Bredt’s rule
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Bredt’s Rule

3Fawcett, F.S. Chem. Rev. 1950, 46(2), 219-274
Bredt, J., Liebigs. Ann. Chem. 1924, 437(1), 1-13



A point on nomenclature

4Wiseman J.R. JACS, 1970, 92(4), 956-962
Krenske, E.H. ACIE, 2015, 54(36), 10608-10612



The First Systematic Study: [n.3.1] systems, Prelog

5Prelog, V. J. Chem. Soc. 1950, 420-428
Dauben, W.G. JACS, 1960, 82, 16, 4245-4248



Predicting Bridgehead Olefin Stability

6Fawcett, F.S. Chem. Rev. 1950, 46(2), 219-274



Predicting Bridgehead Olefin Stability

7

Fawcett, F.S. Chem. Rev. 1950, 46(2), 219-274            Wiseman J.R. JACS, 1970, 92(4), 956-962
Kobrich, G. ACIE, 1973, 12(6), 464-473



Predicting Bridgehead Olefin Stability

8Maier, W.F., JACS, 1981, 103(8), 1891-1900                     Lesko, P.M. JACS, 1968, 90(24), 6888-6889
McEwen, A.B. JACS, 1986, 108(14), 3951-3960



An interesting phenomenon: hyperstability

9Kukuk, H. ACIE, 1982, 21(4), 306                                McMurry, JACS, 1984, 106(21), 6450-6451
Maier, W.F., JACS, 1981, 103(8), 1891-1900         McEwen, A.B. JACS, 1986, 108(14), 3951-3960



An interesting phenomenon: hyperstability

10Parker, W. JACS, 1974, 96(22), 7121-7122                          Pawar, D.M., JOC, 2007, 72(1), 25-29         
Hilderbrandt, R.L., JACS, 1973, 95(26), 8598-8605         Alder, R.W. Acc. Chem. Res. 1983, 16(9), 321-327
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Part 2: Synthetic Strategies
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A challenging motif

13Key review: Liu, J. Chem, 2020, 6, 579-615



Type II Diels-Alder: Taxanes (Baran)

14Mendoza, A. Nat. Chem., 2012, 4, 21-25



Type II Diels-Alder: Taxanes (Baran)

15Mendoza, A. Nat. Chem., 2012, 4, 21-25



Type II [5+2] Cycloaddition: Cyclocitronol (Li)

16Liu, J. JACS, 2018, 140(16), 5365-5369



Type II [5+2] Cycloaddition: Cyclocitronol (Li)

17Liu, J. JACS, 2018, 140(16), 5365-5369



Type II [5+2] Cycloaddition: Cyclocitronol (Li)

18Liu, J. JACS, 2018, 140(16), 5365-5369



Fragmentation: Phomoidride D (Wood)

19Leung, J.C., ACIE, 2017, 57(7), 1991-1994



Fragmentation: Phomoidride D (Wood)

20Leung, J.C., ACIE, 2017, 57(7), 1991-1994
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Fragmentation: Phomoidride D (Wood)

Leung, J.C., ACIE, 2017, 57(7), 1991-1994



Rearrangement: (+)-Phomoidride B (Shair)

22Chen. C. JACS, 2000, 122(30), 7424-7425



Rearrangement: (+)-Phomoidride B (Shair)

23Chen. C. JACS, 2000, 122(30), 7424-7425



Rearrangement: Brassicicenes (Renata)

24Jiang, Y. ChemRxiv, 2023: 10.26434/chemrxiv-2023-gfh8l



Elimination: Schiglautone A Atropisomer (Ding)

25Ma, B. ACIE, 2018, 57(47), 15567-15571



Elimination: Schiglautone A Atropisomer (Ding)

26Ma, B. ACIE, 2018, 57(47), 15567-15571



Cyclization (Quick Examples): Taxanes (Inoue, Nicolaou)

27Imamura, Y. ACIE, 2019, 58(35), 12159-12163
Nicolaou, K.C. Nature, 1994, 367, 630-634



Cyclization (Quick Examples): Calicheamicinone (Nicolaou, Clive)

28Nicolaou, K.C. JACS, 1992, 114(25), 10082-10084
Clive, D.L., JACS, 1996, 118(20), 4904-4905 
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