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Among the frontier challenges in chemistry in the 21st century are the interconnected
goals of increasing control of chemical reactivity and synthesizing stereochemically and
functionally complex molecules with higher levels of efficiency. Although it has been well
demonstrated that given ample time and resources, highly complex molecules can be
synthesized in the laboratory, too often current reaction manifolds do not allow chemists to
match the efficiency achieved in Nature. Traditional organic methods for installing oxidized
functionality rely heavily on acid-base reactions that require extensive functional group
manipulations (FGMs) including wasteful protection-deprotection sequences. Due to their
ubiquity in complex molecules and inertness to most organic transformations, C—H bonds
have typically been ignored in the context of methods development for total synthesis.
Discovery and development of highly selective oxidation methods for the direct installation of
oxygen, nitrogen and carbon into allylic and aliphatic C—H bonds of complex molecules and
their intermediates are discussed. Unlike Nature which uses elaborate enzyme active sites,
this chemistry harnesses the subtle electronic, steric, and stereoelectronic interactions
between C—H bonds and small molecule transition metal complexes to achieve high regio-,
chemo-, and stereoselectivities. Our current understanding of these interactions gained
through empirical and mechanistic studies will be discussed. Novel strategies for streamlining
the process of complex molecule synthesis enabled by these methods will be presented.
Collectively, our program aims to change the way that complex molecules are constructed by

defining the principles that govern reactivity of C—H bonds in complex molecule settings.



o5\ S

M
“Ph M, Fe N
M

F'd{O-Ac), N
"White Catalyst” 3 N‘%
Strem, TCI

Sigma-Aldrich

C—H: A New Functional Group ((jjlsapa.?
for Streamlining Synthesis gmgsmm-

N | MCCH,
M
Iz
"White-Chen Catalyst"
Strem, Aldrich

Amination Catalyst
Strem, Aldrich, TCI

2 Cc—H I C—H
Oxidation Oxidation

R
H
- K —»
highly rcbust latent

functionality
Branched C-H H Linsar & Branched
Amination X C—H Oxidation
o - R,J\,/z e
OBn 0‘4 OH  [iNs robust latent H o
(‘,HTs E[W functionality OAc P =t
2 n=2 (o]
0OBn
X / AN NHBoc
% OH  MHz
alkyl -
= Oxidative
Macrolactonization Br
op
L C-H Dehydrogenative
L:{:.:?,-:— a‘l"’; mH Alkyiation Disla-Alder

\*|/\/\ LCL0:Me \r}'
N.N COzMe
NO,

ity 2011 (5} 216; Sclenca 2012 {335) 407
Ml:mlnl:lmm J.4.C‘° 2006 (725 903; 1




