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HH# S LR (Advanced Organic Chemistry)
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Advanced Organic Reactions & Syntheses (H# &I = & BRALEHR) REERE
A 2—0—0  OhiE Bfn HeZd®  ARHESPE306A 55 (PFR2143)

M it #EBdR AREESPES01A S = (HR2471)

-[Aims]
In the first part, reactivity of organic molecules containing group 13-17 elements will be presented.
Applications of the main—group organic chemistry toward organic synthesis and functional materials science
will be discussed. In the second part, strategy for the synthesis of complex natural products will be
discussed.
[Outline]
(Part 1)
. Introductive Issue - History of Ylides
. Hypervalency - Beyond the Octet Rule
. Heterocyclic Compounds -Natural and Bioactive Molecules
. Heterocyclic Compounds - Electronics Materials
. Stable Carbenes - Fundamentals to Catalysis
. Low—Coordinated Phosphines in Catalysis
. FLP, Open—Shell Singlet Molecules
(Part II)

~N O O A~ W DN

8. Introduction

9. Analysis of Synthetic Scheme of Natural Products.
10. Seminar

11. Method for coupling of large building blocks

12. Method for the synthesis of quaternary carbons
13. Seminar

14. Sequential C—C bond formations

15. Seminar
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34021

Organometallic Catalysis (544 & i) XUERE B
Autumn Semester (2-0-0)

Assoc. Prof. Toshiro TAKAO, Assoc. Prof. Shigeki KUWATA, Assoc. Prof. Masaki OKAMOTO

[Aim and Scope]

This course covers organometallic chemistry, which is essential for the modern organic chemistry and
industrial processes. This course describes fundamental theories, preparation, and properties of
organometallic compounds as well as their catalytic applications. Advanced topics in this field are also
mentioned.

[Outline]

. Fundamental theories for organometallic chemistry

. Preparation and properties of organometallic compounds

. Fundamental reactions of organometallic compounds

. Representative examples of organometallic catalysis

. Recent topics in organometallic chemistry

S Ol W DN

. Recent topics in heterogeneous catalysis
"M 0—2—0 @2 RRS WEHdR KM ILF S HE6RE622 755 (PFI#12580)
S BB MEBOR KRR S A6 RE603 752 (P##2150)
A B EEdR KRR S AHARE409 752 (M#12625)
REEDE
BRABLFES TETBERAZB W TR T IENTEXRWEKRES BRI ONWT, BRI, A
e BILEMEAEME, MBS ~DIGH, BT OFEERE &k T D, WAOHIRIILL FD LY
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34022
Advanced Solid State Chemistry for Energy and Environment Issues
(3L — B R AHE 13 L 3
Autumn Semester (2-0-0)
Prof. Yuji Wada, Prof. Akira Ohtomo, Assoc.Prof. Eiichi Suzuki
[Aims]

This class will cover materials chemistry for energy and environment issues, including nano chemistry, surface

o bk W N =

o

B

&

chemistry, and solid state chemistry with emphasis on aspects of condensed matter physics. The lecture will
be also extended to the application aspects including photocatalysis, photovoltaics, catalysis, and
opto—electronic devices.

[Outline]



Part I Nano Chemistry

Prof. Yuji Wada

1. Introduction to nano chemistry

2. New physical and chemical properties observed by nano—sizing of substances
3. Inorganic nanoparticles of metals, metal oxides, and metal calcogenides
4. Hybrid substances of inorganic nanoparticles with organic moieties

5. Applications of nano substances for the photoenergy conversion

Part Il Surface Chemistry

Assoc.Prof. Eiichi Suzuki

6. Surface Structure

7. Interaction of molecules with surface

8. Chemical reactions on surface

9. Catalysis

10. Applications

Part III Solid State Chemistry

Prof. Akira Ohtomo

Textbook: R. J. D. Tilley: “Understanding Solids: The Science of Materials, 2nd Edition”, John Wiley & Sons,
Inc. (2013)

11. Chemical bond and electronic band

12. Phase equilibrium

13. Crystal growth

14. Physical properties

15. Electronic and photonic devices
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