10 nm

Summary of PRESTO Project

0.1 nm Organic Synthesis

E-H Functienalization
Programmed assembly

thesis of tetroarylethenes
thesis of tetraaryithiophenes

® Library of flucrescent pi-electron systems
#® Novel solvatofluorochromic materials

# Flugrescent nanoparticles

® Drugs and biokogically active compounds

0.1

0.1
C-H

I nm ©rganlc Synthesis

Introducing the essence
of moleculor catalysis
into fullerene chemistry

® Hydroarylation of Cso (Rh, Pd)
-H Aliyiation of RCsH (Pd)
 Arylation of RCsH (Pd)

Dimerization of RCswH (Pd)

® C-C Cleavage of RCsoH (Pd]
® Muliple allylation of Cy (Pd)
® Hydrofullerenes as "catalyses™
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10 nm Organle Synthesls

Preciss synthasis
and function

® Poraphenylene-based macrocycle

® Synthesis of cydlic paraphenylens

® New synthesis of polyaryfenes

® Micro-pattern of conjugoted polymers
® Programmed synthesis of dendrimers
# Highly emissive/soluble dendrimers

0.1 nm, 1 nm,



BIARYL COUPLING

through C-H Functionalization

C-X coupling
partners

ligand design

1:1 molar coupling Ni
Pd first Ni catalysis
ligand-controlled regioselectivity  <heapest catalyst
& programmed synthesis transition

Ni metal-free
oxidative cross-coupling (warning flag)
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Multi-dexterous Metal Catalysts
for Fullerene Tailoring
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Summary of PRESTO Project

10 nm Organic Synthesis

Precise synthesis and function
I nm Organic Synthesis

) ) Introducing the essence
0.1 nm Organic Synthesis of molecular catalysis into

C—H Functionalization fiikerene chemistry

Programmed assembly
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® |5 New reactions and new catalysts
® Programmed synthesis of tetraarylethenes @ Hydroarylation of Ceq (Rh, Pd)
® Programmed synthesis of tetraarylthicphenes ®CH AJ‘Matian of RC;;‘H (Pd} !
® C-H Arylation of RCsH (Pd)
® Library of fluerescent pi-electron systems @ C-H Dimerization of RCsoH (Pd)
® Novel solvatofluorochromic materials ® C-C Cleavage of RC4oH (Pd)
® Fluorescent nanoparticles @ Muttiple allylation of Csp (Pd) ® Paraphenylene-based macrocycle
® Drugs and biclogically active compounds ® Hydrofullerenes as “catalysts” ® Synthesis of cyclic p-phenylene
® New synthesis of polyaryienes
® Micro-pattern of conjugated polymers
1. EHFEERSTESST, SRIhi ® Programmed synthesis of dendrimers

® Highly emissivefsoluble dendrimers
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Publications 26, Highlighted 11, Cover Pictures 2, Invited Lectures 43, Awards 3

0.1 nm, 1 nm, 10 nm
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of Cg, Using Organoboron Compounds”, J. Am. Chem. Soc., 129, 8080-8081 (2007).
Highlighted in Synfacts

4) lkuya Ban, Tomoko Sudo, Tadashi Taniguchi, and Kenichiro Itami,[J] “Copper-Mediated C-H
Bond Arylation of Arenes with Arylboronic Acids”, Org. Lett, 10, 3607-3609 (2008).[
Highlighted in Synfacts

5) Masakazu Nambo and Kenichiro Itami, “Palladium-Catalyzed Carbon-Carbon Bond Formation

and Cleavage of Organo(hydro)fullerenes”, Chem. Eur. J.,, 15, in press (2009).
Selected as Cover Picture

2006
2007 Banyu Young Chemist Award
2008 Merck-Banyu Lectureship Award

1) , 57, 134-137 (2008).

2) Kenichiro Itami and Jun-ichi Yoshida, “Carbomagnesiation Reactions”, The Chemistry of
Organomagnesium Compounds, Wiley-VCH, Chap 14, 631-680 (2008).

3) Kenichiro Itami and Jun-ichi Yoshida, “Chelation-Controlled Mizoroki-Heck Reactions”, The
Mizoroki-Heck Reaction, Wiley-VCH, Chap 4 (2009).

4) Masakazu Nambo and Kenichiro Itami, “Synthesis of New Nano Carbon Materials”,
McGraw-Hill Yearbook of Science & Technology, 379-382 (2009).01

5) Jean Bouffard and Kenichiro Itami, “Rhodium-Catalyzed C-H Bond Arylation of Arenes”,
Topics in Current Chemistry (Volume: C-H Activation), Springer, in press (2009).

279



1) Kenichiro Itami, “Creation of Privileged Organic Structures Based on Catalytic C-H Bond
Functionalization”, Queen’s University Lecture, Queen’s University, Canada, June 18, 2007.

2) Kenichiro Itami, “Creation of Privileged Organic Structures Based on Catalytic C-H Bond
Functionalization”, University of Ottawa Lecture, University of Ottawa, Canada, June 20, 2007.

3) Kenichiro Itami, “Creation of Privileged Organic Structures Based on Catalytic C-H Bond
Functionalization”, Universite de Montreal Lecture, Universite de Montreal, Canada, June 21,
2007.

4) Kenichiro Itami, “Creation of Privileged Organic Structures Based on Catalytic C-H Bond
Functionalization”, McGill University Lecture, McGill University, Canada, June 22, 2007.

5) Kenichiro Itami, “Catalytic Direct Functionalization of Aromatics: Arenes, Heteroarenes, and
Fullerenes”, The 4th IRTG Joint Seminar of Minster University & Nagoya University, Minster
University, Germany, September 6, 2007.

1) Kenichiro Itami, “Targeting Olefins, Arenes, and Their Assemblies”, IUPAC International
Conference on Biodiversity and Natural Products (ICOB-5 & ISCNP-25), Kyoto International
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