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Introduction

Folkers, K. J. Am. Chem. Soc. 1948, 70, 3086;
González-Coloma, A. J. Chem. Ecol. 1990, 16, 2723. 
González-Coloma, A. Phytochemistry 1993, 34, 397.
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Introduction

Wiesner, K. Can. J. Chem. 1951, 29, 905;
Wiesner, K. Tetrahedron Lett. 1967, 8, 221;
Przybylska, M. Can. J. Chem. 1968, 46, 795.
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Murakoshi, S. Agr. Biol. Chem. 1976, 40, 2305;
Nohara, T. Chem. Pharm. Bull. 1980, 28, 2682.
Fraga, B. M. J. Agric. Food Chem. 1996, 44, 296;
Fraga, B. M. J. Nat. Prod. 1997, 60, 880;
.
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Introduction
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Total Synthesis of Ryanodol — Deslongchamps

Deslongchamps, P. Can. J. Chem. 1979, 57, 3348.

P. Deslongchamps

The construction order: A→(B, C)→D→E
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Total Synthesis of Ryanodol — Deslongchamps
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2. The synthesis of the Diels-Alder reactants
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2. The synthesis of the Diels-Alder reactants

Total Synthesis of Ryanodol — Deslongchamps
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3. The construction of A ring

Total Synthesis of Ryanodol — Deslongchamps
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4. The construction of B&C ring

Total Synthesis of Ryanodol — Deslongchamps
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5. The construction of D ring
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Total Synthesis of Ryanodol — Deslongchamps
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6. The construction of Final ring

Total Synthesis of Ryanodol — Deslongchamps

A: Aldol reaction, 
B+C: Ozonation cleavage / 
transannular aldol cascade, 
E: Reductive cyclization
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Total Synthesis of Ryanodol — Inoue

M. Inoue

Inoue, M.  J. Am. Chem. Soc. 2014, 136, 5916.

The construction order: (A, B)→(D, E)→ C
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1. Retrosynthetic Analysis

Total Synthesis of Ryanodol — Inoue
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2. The construction of C2-symmetric intermediates
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Inoue, M. Chem. Sci. 2013, 4, 1615.

Total Synthesis of Ryanodol — Inoue
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3. The construction of D&E rings
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Total Synthesis of Ryanodol — Inoue
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4. The construction of C ring

Total Synthesis of Ryanodol — Inoue
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5. Functionalization of C2, C3, C9&C10

Total Synthesis of Ryanodol — Inoue

A+B: transannular aldol 
condensation, C2-symmetric 
intermediates, 
D+E: Mukaiyama Hydration 
Oxidation desymmetrization



Reisman, S. E. Science 2016, 353, 912. 21

A 15-step Synthesis of (+)-Ryanodol — Reisman

S. E. Reisman

The construction order: C→D→(A, B)→E
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1. Retrosynthetic Analysis
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2. The construction of Anhydroryanodol skeleton

A 15-step Synthesis of (+)-Ryanodol — Reisman

Akai, S. Org. Lett. 2013, 15, 4150.
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2. The construction of Anhydroryanodol skeleton

A 15-step Synthesis of (+)-Ryanodol — Reisman
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3. Oxidation/hydration
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A 15-step Synthesis of (+)-Ryanodol — Reisman
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Micalizio, G. C. J. Am. Chem. Soc. 2020, 142, 12937.
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Synthesis of Anhydroryanodol — Micalizio

G. C. Micalizio

The construction order: (A, B)→D→C→E
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1. Retrosynthetic Analysis

Synthesis of Anhydroryanodol — Micalizio
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2. Synthesis of annulation substrate
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Synthesis of Anhydroryanodol — Micalizio
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3. Oxidative metallacycle-mediated annulation

Micalizio, P. J. Am. Chem. Soc. 2017, 139, 12374;
Micalizio, P. Org. Lett. 2019, 21, 6126.

Synthesis of Anhydroryanodol — Micalizio



30

4. The construction of Anhydroryanodol skeleton

Synthesis of Anhydroryanodol — Micalizio
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20. m-CPBA, NaHCO3

DCE, rt
(54% yield)

21. Cp2TiCl2, Zn
Et3SiH, THF, 

0 to 50 oC
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5. Convert to Anhydroryanodol

Synthesis of Anhydroryanodol — Micalizio

A+B: Ti-mediated annulation
D: selective epoxide opening


