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Efficient Synthesis Triggered by Site-Selective 
Oxidations of Aliphatic C-H Bonds

1. Introduction
Scheme 1 Representative Total Syntheses of Taxol.
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Scheme 2 Biosynthesis of Taxanes (solid arrows imply demonstrated steps).

OPP

H

H

H

HHHH
OH

H
HO

AcO O OH

O
OAcOBz

RO

O

Ph

BzHN

OH

Taxol

R =

oxidation

biological interest:

impressive anticancer activity;

unprecedented mode of action.

synthetic interest:

intriguing 6-8-6 tricyclic skeleton;

anti-Bredt olefin

highly oxidized framework

geranylgeranyl pyrophosphate
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2. Developments in Site-Selective Oxidations of Aliphatic C-H 
Bond Since 2000
2.1 Oxidations of Aliphatic C-H without Catalytic Amount of Metals
Yang Dan J. Org. Chem. 2003, 68, 6321.

Yang Dan JACS 1998, 120, 6611.
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Sanford JACS 2004, 126, 9542.
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M. Inoue Org. Lett. 2009, 11, 3630.

2.2 Oxidations of Aliphatic C-H Bonds Catalyzed by Metals



Sanford OL 2010, 12, 532. Yu Jin-Quan Angew. Chem. Int. Ed.  2005, 44, 7420.
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Bruno Schonecker Tetrahedron 2005, 61, 103.
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Scheme 1 β-Hydroxylation of the Nonactivated C-H Bonds.

Scheme 2. Proposed Mechanism for β-Hydroxylation.



M. C. White Science 2007, 318, 783.

7



8

P. S. Baran Nature 2009, 459, 824.

2.3 Application of Oxidations of Aliphatic C-H Bonds in the Total Synthesis of 
Eudesmane Terpenes
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2.4 Application of Oxidations of Aliphatic C-H Bonds in the Total Synthesis of Taxol
 (on the way)
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3. Conclusions and Outlook

Some of the opportunities for innovation include:

1) The development of a practical and versatile means of achieving controllable 
dehydrogenation (a synthetic desaturase);

2) new methods to override inherent C-H bond reactivity without recourse to directing 
groups; design and synthesis of new efficient metal complex like White's iron catalyst 4 
would be of primary importance;

3) new multipurpose directing groups, which in some cases cases might be more useful than a 
reagent-only approach;

4) strategic innovation in the design and execution of a highly practical (gram-scale), 
minimally oxidized hydrocarbon synthesis (cyclase phase);

5) Extention of current oxidation of aliphatic C-H bonds t to construction of C-N bonds and 
C-C bonds to greatly increasing the synthetic efficiency.
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