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Cascade reaction Types
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Anionic - initiated
7-step cascade sequence 1 MnO, (1.5 wt. equiv)
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Nicolaou, K. C.; Lim, Y. H.; Papageorgiou, C. D.; Piper, J. L., Total Synthesis of (+)-Rugulosin and (+)-2,2-epi-Cytoskyrin A through Cascade Reactions. Angewandte Chemie International Edition 2005, 44, 7917.
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Organometallic and Pericyclic

3 cycles, 4 C—C bonds and 5 stereogenic centers; no other isomers detected.
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Yuan, C.; Du, B.; Yang, L.; Liu, B., Bioinspired Total Synthesis of Bolivianine: A Diels— Alder/Intramolecular Hetero-Diels—Alder Cascade Approach. Journal of the American Chemical Society 2013, 135, 9291.
Novak, A. J. E.; Grigglestone, C. E.; Trauner, D., A Biomimetic Synthesis Elucidates the Origin of Preuisolactone A. Journal of the American Chemical Society 2019, 141, 15515.
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Xu, L.-L.; Chen, H.-L.; Hai, P.; Gao, Y.; Xie, C.-D.; Yang, X.-L.; Abe, I., (+)- and (-)-Preuisolactone A: A Pair of Caged Norsesquiterpenoidal Enantiomers with a Tricyclo[4.4.01,6.02,8]decane Carbon Skeleton from the Endophytic
Fungus Preussia isomera. Organic Letters 2019, 21, 1078.



An alternative biosynthetic proposal
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Validation through synthesis
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Anionic-Pericyclic sequence

Knoevenagel condensation, ene reaction

Knoevenagel condensation = "aldol" with a 1,3-diketone
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Tietze, L. F.; Saling, P., Enantioselective sequential transformations by use of metal complexes: Tandem-Knoevenagel-hetero-Diels—Alder reactions with new chiral Lewis acids. Chirality 1993, 5, 329.
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Mastracchio, A.; MacMillan, D. W. C., Collective synthesis of natural products by means of organocascade catalysis. Nature 2011, 475, 183.
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