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Epothilones family

Introduction
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Introduction

Isolation:

Metabolites produced by the soil-

dwelling myxobacterium Sorangium

cellulosum.

Structural Features:

Å 7 stereogenic centers

Å A thiazole moiety, a cis-epoxide and a 

geminal methyl groups at C4

Å A array of three contiguous methylene 

groups

Å Acyl section containing four chiral 

centers.

Biological activities:

Å The epothilones are a class of 

potential cancer drugs.

Å They prevent cancer cells from 

dividing by interfering with tubulin.

Å Epothilones have better efficacy and 

milder adverse effects than taxanes.

H.Reichenbach, et al. Angew. Chem. 1996, 108, 1671 -1673.
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4 possible approachesfor Total Synthesis of Epothilone A (2) and B (3)

failure

S. J. Danishefsky: J. Am. Chem. Soc. 1997, 119, 42, 10073ï10092.



6

B-Alkyl Suzuki Strategy

Approach 2̔
C2-C3 bond construction 

strategy

Approach 3σ
O15-C1 bond construction 

strategy

Approach 2 and 3 ̂ Suzuki coupling Strategy)
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Synthesis of Suzuki coupling partner compound 68

Approach 2 and 3 ̂ Suzuki coupling Strategy)
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Mechanism

Danishefsky, S, J, et al. J. Org. Chem. 1996, 61, 8000.

Clardy, J, et al. J. Am. Chem. Soc. 1979,101, 7001.

Titanium -mediated cyclocondensation
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SimmonsïSmith cyclopropanation

Mechanism
Charette asymmetric modification
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Oxidative solvolytic fragmentation with NIS

Mechanism

Y.-Y. Yeung, et al. Adv. Synth. Catal. 2020, 362, 2039 - 2044.



11

Mechanism

Reductive deiodination
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Synthesis of Suzuki coupling partner compound 68

Approach 2 and 3 ̂ Suzuki coupling Strategy)
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Mechanism

Swern oxidation
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Mechanism

Wittig reaction
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Mechanism

Y. Tu, et al. J. Org. Chem. 2001, 66, 6502 - 6504.

Deprotection of Dithiane with bis(trifluoroacetoxy)iodobenzene
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Synthesis of Suzuki coupling partner compound 75

Approach 2 and 3 ̂ Suzuki coupling Strategy)
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Synthesis of Suzuki coupling partner compound 75

Approach 2 and 3 ̂ Suzuki coupling Strategy)
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Synthesis of Suzuki coupling partner compound 75

Approach 2 and 3 ̂ Suzuki coupling Strategy)
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Mechanism

Deprotection of THP with PPTS
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Mechanism

HornerïWadsworthïEmmons
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Mechanism

Mechanism of silyl acetylene  to the corresponding iodoalkyne

T. D. Sheppard, et al. Adv. Synth. Catal. 2012, 354, 3217 - 3224.
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More concise syntheses of 75
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Mechanism

Keck asymmetric allylation

Geraci, L. S, et al. J. Am. Chem. Soc. 1993,115, 8467.
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Mechanism

Brown Asymmetric Allylation

Corey, D. R, et al. J. Am.Chem. Soc. 1985, 107, 713.
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Mechanism

Lemieux-Johnson oxidation
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Mechanism

Malaprade reactionððNaIO4 cleaves 1,2-diols to aldehydes and ketones
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Synthesis of amore advanced suzuki coupling partner

Approach 2 and 3 ̂ Suzuki coupling Strategy)
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Mechanism

Aldol reaction

Approach 2 and 3 ̂ Suzuki coupling Strategy)
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establishing the C11-C12 bond by Suzuki coupling

Approach 2 and 3 ̂ Suzuki coupling Strategy)
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Mechanism

Suzuki-miyaura cross-coupling

2

13

4
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Approach 2 and 3 ̂ Suzuki coupling Strategy)

construction ofthe 16-membered ring
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Mechanism

Yamaguchi macrolactonization
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Approach 2 and 3 ̂ Suzuki coupling Strategy)
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Synthesis of epothilone B by approach 2 ̂ Suzuki coupling Strategy ̃

Synthesis of epothilone A by approach 4̂ RCM Strategỹ



35

Summary 

S. J. Danishefskŷ1997̃
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M. Shibasaki: Angew. Chem.2000, 39, 209 - 213.

Å Enantioselective total synthesis using simple asymmetric catalysts

Å Using multifunctional asymmetric catalyses for direct aldol reaction and cyanosilylation
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Synthesis of Fragment 3
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asymmetric cyanosilylation

M. Shibasaki, et al. J. Am. Chem. Soc. 1999, 121, 2641 - 2642.

Mechanism
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Reductive deoxygenation with palladium

J. Tsuji, et al. Tetrahedron Lett. 1993, 34, 2161 - 2164.

I. Minami, et al. Synthesis. 1987, 603 - 606.

Mechanism
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Hydrotitanation

Mechanism

F. Sato, et al. Tetrahedron Lett. 1995, 36, 3203 - 3206.

Gaixia Du, et al. RSC Adv. 2017, 7, 3534.
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Synthesis of Fragment 4
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Synthesis of Fragment 4
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Parikh-Doering Oxidation

Mechanism
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JuliáïColonna epoxidation

Mechanism
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Mechanism

Gilman reagent
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Synthesis of Fragment 4
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Synthesis of Fragment 4
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EvansïSaksena reduction

Mechanism
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Mechanism

Ley-Griffith Oxidation

1

2
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Mechanism

asymmetric aldol reaction

M. Shibasaki, et al. Angew.Chem. 1997, 109, 1942 - 1944.

Direct Catalytic Asymmetric Aldol Reactions of  Aldehydes with Unmodified Ketones
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Mechanism

M. Shibasaki, et al. Synlett.1997, 971 - 973.

BaeyerïVilliger oxidation of ketones with bis(trimethylsilyl) peroxide
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Synthesis of Epothilones A



53

Mechanism

Suzuki-miyaura cross-coupling
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Mechanism

Yamaguchi macrolactonization
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Epoxidation with 3,3-Dimethyldioxirane

Mechanism
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Summary

M. Shibasakî 2003̃
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M. A. Avery: Org. Lett. 2001, 3, 3607 - 3609.

Å Closing the ring through double-diastereoselective aldol condensation  and 

macrolactonization

Å Synthesis of trisubstituted (Z)-olefingeometry by modifiction of a classical Normant 

alkynecupration and electrophile trap                                               
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Synthesis of compound 3
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Synthesis of compound 3
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Normant coupling reaction

Mechanism

Normant, J. F, et al. Synthesis. 1972, 63-80.
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Diastereoselective hydroboration of the triene 15 using (i-PC)2BH

Mechanism

Joshi, N. N, et al. J. Am. Chem. Soc. 1988, 53, 4059 - 4061.
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Sodium perborate reagent

Mechanism
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Synthesis of compound 4

Why does 17 introduce 

sulfide̙
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Evans aldol reaction

Mechanism


