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(+)-Aberrarone
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Introduction of Prof. Snyder and Prof. Carreira

1) https://snyder-group.uchicago.edu/sasnyder.html
2) https://carreira.ethz.ch/the-group/people/prof-dr-erick-m-carreira 6

Prof. Erick M. Carreira

1984 B. S., @ University of Illinois at Urbana-Champaign (Prof. Denmark)
1990 Ph.D., @ Harvard University (Prof. Evans)
1990- Postdoctoral fellow @ California Institute of Technology
1992- Assistant Professor @ California Institute of Technology
1996- Associate Professor @ California Institute of Technology
1997- Professor @ California Institute of Technology 
1998- Professor @ ETH Zürich

Research topic: Asymmetric synthesis of biologically active, stereo-
chemically complex, natural products

Prof. Scott A. Snyder

1999 B. A., @ Williams College (Prof. Markgraf)
2004 Ph.D., @ The Scripps Research Institute (Prof. Nicolaou)
2004- Postdoctoral fellow @ Harvard University
2006- Assistant Professor @ Columbia University
2011- Associate Professor @ Columbia University
2013- Associate Professor @ The Scripps Research Institute 
2015- Professor @ The University of Chicago

Research topic: Synthesis of complex natural products
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Retrosynthetic Analysis
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Construction of A-ring
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Regioselective Functionalization

10
1) Hu, P.; Chi, H. M.; DeBacker, K. C.; Gong, X.; Keim, J. H.; Hsu, I. T.; Snyder, S. A. Nature 2019, 569, 703

Me

H
Me Me

O
H2NNMe2

Me

H
Me Me

NNMe2 MeI

THF, –78 to 23 ºC
then HCl, 23 ºC

regioselecyive 
alkylation

H

H

N Me

Me

Me

Me

Li

NMe

Me

Me

Me

Li

Me

H H
Me Me

Me

O KN(TMS)2,
Comins’ reagent

THF, –78 to 0 ºC
61%, 3 steps

>10:1 r.r.

Me

H H
Me Me

Me

OTf

N

Cl

NTf2

Comins’ reagent

LiN(i-Pr)2 , HMPA

23 ºC



Pd-Catalysed Cascade

11
1) Hu, P.; Chi, H. M.; DeBacker, K. C.; Gong, X.; Keim, J. H.; Hsu, I. T.; Snyder, S. A. Nature 2019, 569, 703
2) Yi, H.; Hu, P.; Snyder, S. A. Angew. Chem., Int. Ed. 2020, 59, 2674

H

Me

H H
Me Me

Me

OTf
Me

H H
Me Me

Me
OAcPdII(OAc)2 (cat.),

t-BuMephos (cat.)
n-Bu4NOAc

Me

H H
Me Me

Me
OH

Me

H H
Me Me

Me
PdIILn

then 
K2CO3
MeOH
23 ºC
83%

single disatereomer

Me

P(t-Bu)2

t-BuMephos

Me

Me Me

PdIILnMe Me

H H
Me Me

Me

LnPdII

β-hydride elimination is prevented

SN2’SN2

NaHCO3
CH2Cl2
0 to 23 ºC
85%Me

H H
Me Me

Me
O

AcO

H

Me

Me Me

PdIILn

Me

sp2 carbon
Me

H H
Me Me

Me
PdIILn

likely
O

I OAc
OAc

AcO

O

A B C

Pd0LnPd0Ln

O Me

O

toluene, 100 ºC



NHK Reaction
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Stereoselectivity of NHK Reaction
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Reductive Heck Reaction
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Total Synthesis of Three Conidiogenones
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Synthesis of Conidiogenone C and D
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Construction of A-ring
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Total Synthesis of Conidiogenone C and D
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Prior Work by Malacria Group
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Key Synthetic Step of (+)-Aberrarone
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Retrosynthetic Analysis
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Synthesis of A-ring Fragment (1)
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Synthesis of A-ring Fragment (2)
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Synthesis of cyclopentenyl fragment (1)
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Synthesis of cyclopentenyl fragment (2)
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Synthesis of cyclization precursor
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Investigation of cyclization cascade
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Mechanism of Cyclization Cascade (1)  
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Mechanism of cyclization(2)  
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1) Amberg, W.M.; Carreira, E.M. J. Am. Chem. Soc. 2022, 144, 15475
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Investigation of additives
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Completion of key cyclization cascade
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Roles of n-Bu3OMe
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Reductive opening of cyclopropane

34
1) Amberg, W.M.; Carreira, E.M. J. Am. Chem. Soc. 2022, 144, 15475

H H

H H

O

Me Me
H

MePMBO

OH
Me

DDQ

O

Me Me
H

MeHO

OH
Me

81%

OH

Me Me
H

MeHO

OH
Me

OH

Me Me
H

Me

Me

HO

OH
Me

H2 (1 atm)
PtO2 (cat.)

81%

O

Me Me
H

Me

Me

HO

OH
Me

H

desired
not obtained

O

H
Me

OH
Me

H

undesired
obtained

Me MeHO

H2 (1 atm)
PtO2

O O

Cl Cl

NC CN
DDQ

H2 (1 atm)
PtO2

CH2Cl2/H2O
=9/1
0 °C

LiAlH4
THF
 –20 to 0 °C
80 %

AcOH, rt



Total synthesis of (+)-Aberrarone
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Summary
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Total Synthesis of Conidiogenone C and D (1)
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1) Hu, P.; Chi, H. M.; DeBacker, K. C.; Gong, X.; Keim, J. H.; Hsu, I. T.; Snyder, S. A. Nature 2019, 569, 703
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Total Synthesis of Conidiogenone C and D (2)
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Mechanism of PdII catalyzed C-O bond 
formation (1)
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Mechanism of PdII catalyzed C-O bond 
formation (2)
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Enantioselectivity of Conjugate Reduction

43
1) Amberg, W.M.; Carreira, E.M. J. Am. Chem. Soc. 2022, 144, 15475–15479
2) Moritani, Y.; Appella, D. H.; Jurkauskas, V.; Buchwald, S. L. J. Am. Chem. Soc. 2000, 122, 6797

P

P

CuI
H

Ar

Ar

Ar

Ar

P P
Ar

Ar

Ar

Ar

H

CuI

O

Me

P P
Ar

Ar

Ar

Ar

H

CuI

O

Me

O

Me

P

P

CuI
H

Ar

Ar

Ar

Ar

O

Me



Preparation of a substrate 
from (R)-Roche ester
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