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Plan
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A – Introduction : Cyclopropanation methods

B – Highlights from the total synthesis literature

1 – Cedrone (1973 Corey)

2 – Grandisol (1975 Trost) 

3 – 11-Deoxyprostaglandine E2 (1975 Corey)

4 – Strychnofoline (2002 Carreira)

5 – Oestrone (2004 Pattenden)

6 – (+)-β-Araneosene (2005 Corey)

7 – Meloscine (2011 Curran)

8 – (+)-Lyconadin A (2011 Fukuyama)

9 – (-)-Gelsemoxonine (2011 Fukuyama)

10 – Steviol (2013 Baran)

11 – (-)-6-epi-Ophiobolin N (2016 Maimone)

12 – Piperarborenine B (2016 Fox)

C – Conclusion : Strategies involving cyclopropanes
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Introduction : Cyclopropanation Methods
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C. Ebner & E. M. Carreira, Chem. Rev., 2017, 11651-11679
LSPN – Zhu Group



1 - Synthesis of rac-Cedrone
5

Corey et al., TL 1973 3153

Conia et al., Synthesis 1972 549-551
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2 - Synthesis of rac-Grandisol
6

B. Trost et al. JOC 1975 2013-2013

JACS 1977 3088-3100
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3 - Synthesis of rac-11-Deoxyoprostaglandin E2
7

Corey et al., JOC 1975 2265-2266LSPN – Zhu Group



4 - Synthesis of Strychnofoline
8

Review : Carreira et al., Eur. JOC 2003 2209-2219

JACS 2002 14826-14827

Helv. Chim. Acta 2000 1175-1181

ACIE, 2003, 694-696
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4 - Synthesis of Strychnofoline
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Carreira et al.,  JACS 2002 14826-14827
LSPN – Zhu Group



5 - Synthesis of Oestrone
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Pattenden et al., TL 2004 4027-4030

H

53%
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6 - Synthesis of (+)-B-Araneosene
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E. J. Corey et al., JACS 2005 13813-13815

Retrosynthetic analysis
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6 - Synthesis of (+)-B-Araneosene
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E. J. Corey et al., JACS 2005 13813-13815

Chelate

intermediate

enables high 

enantiospecificity
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6 - Synthesis of (+)-B-Araneosene
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E. J. Corey et al., JACS 2005 13813-13815

Bridged-pinnacol

rearrangement

product (from 13a)

β-Araneosene isoedunol
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6 - Synthesis of (+)-B-Araneosene
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E. J. Corey et al., JACS 2005 13813-13815LSPN – Zhu Group



7 - Synthesis of Meloscine
15

Curran et al., JACS 2011 10376-10378

H H H

H

38%
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7 - Synthesis of Meloscine
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Overman et al., JOC 1989 1236-1238LSPN – Zhu Group



8 - Synthesis of (+)-Lyconadin A
17

Fukuyama et al., JACS, 2011, 418-419

JACS 2013 3243-3247
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9 - Synthesis of (-)-Gelsemoxonine
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Fukuyama et al., JACS 2011 17634-17637

Baeyer, A. Ber. 1894, 27, 810

Divinylcyclopropane-cycloheptadiene rearrangement

Related to cope rearrangement
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9 - Synthesis of (-)-Gelsemoxonine
19

Fukuyama et al., JACS 2011 17634-17637

Divinylcyclopropane-

cycloheptadiene rearrangement

Cl

2
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10 - Synthesis of Steviol
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P. S. Baran et al., ACIE 2013 9019-9022LSPN – Zhu Group



11 - Synthesis of (-)-6-epi-Ophiobolin N
21

T. Maimone et al., Science, 2016, 1078-1082

Enantioselective Simon-Smith : A. Charrette, JACS, 1998, 11943-11952
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12 - Synthesis of Piperarborenine B
22

J. M. Fox et al. ACIE, 2016, 4983-4987

[Rh] cat. bicyclobutanation : J. M. Fox et al., JACS, 2013, 9283-9286
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Conclusion
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