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Part I: Synthesis of Piperazine-derived Natural Product
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Part II: Pd-catalyzed Synthesis of Aldehydes and Ketones
from Thiol Esters
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Part III: Nitrobenzensulfonamides Chemistry—Amine Synthesis
A simple and practical method for the preparation of a variety of amines and diamine
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Nitrobenzensulfonamides: Application in Strychnine Synthesis
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Part IV: Fukuyama Indole Synthesis
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Part IV: Fukuyama Indole Synthesis

Tin free indole synthesis: Synlett 2001, 1403

2-alkenylthioanilides synthesis



Application of Fukuyama Indole Synthesis
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Part IV: Indole Synthesis—Application in Vinblastine synthesis



Part IV: Indole Synthesis—Application in Vindoline synthesis



Part IV: Indole Synthesis—Application in Vindoline synthesis



Part IV: Indole Synthesis—Application in Vinblastine synthesis



Part IV: Indole Synthesis—Application in Vinblastine synthesis



(±)-Catharanthine
OL 1999, 973(-)-Tabersonine Aspidophytine

OL 2003, 1891
(±)-Vincadifformine

TL 1999, 1519

Vinblastine
JACC 2002, 2137

Strychnine
JACS 2004, 10246Ephedradine A

JACS 2003, 8112

Yatakemycin
JACS 2006, 7136

Duocarmycin A
JACS 2003, 6630

Eudistomin C
JACS 2005, 15038



Outline of Fukuyama’s research

Part I: Synthesis of Piperazine-derived Natural Product

Part II: Pd-catalyzed Synthesis of Aldehydes and Ketones
from Thiol Esters

Part III: Nitrobenzensulfonamides Chemistry 

Part IV: Fukuyama Indole Synthesis

Part V: Others



2-(2-aminophenyl)-acetaldehyde Dimethyl Acetal

Protection of Carboxylic acids TL 1998, 39, 71

Yoshihisha Kobayashi et al OL 2007, ASAP 



Total synthesis Mitomycin C
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TL 1986, 6299

SnCl4 Tol. reflux DIBAL-H;
Ac2O

RuO2, NaIO4 NaBH4 CCl3CONCO

NH3, MeOH

NaBH4



Total synthesis Mitomycin C

CSA, MeOH

H2, Pd-C
then DDQ

NH3, MeOH

Mitomycin C



Total synthesis Morphine
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Total synthesis Tamiflu

ACIEE 2007, 5734
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