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IZDWT, FEEE L RICEEZIBET 5 & &I, MIERICERTOERE 52T 5,

Z | Students will learn about the structure and reactions of transition metal complexes and gain knowledge of the elementary

processes that make up the catalytic cycle. In addition, students will learn the characteristics of various transition metal-
catalyzed reactions, understand the reaction mechanisms, and learn the basics of catalytic reaction design.

i

FEDEEBIZE Learning Objectives

B | BBeRE#EFEOERICEERT S
RICHEE % BT 5
BREEME KGO HBEN L KSR E 28

Z | Understanding elementary reactions of transition metal complexes
Understanding the reaction mechanism
Learn typical reaction modes of transition metal catalyzed reactions
B BIEDEMEDFHMEEZ / Fulfillment of Course Goals (JABEE BEERI B D &)
H
ES
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No. 18 B Topics AZA Content
1 B | 71XV 2 BREEEROE | BESBHEAOES, 4o CICHENARGERICOVWTERT 5,
& - Rt
% | Guidance, Structure and | The structure of transition metal complexes and their typical reactions will be
Reaction of Transition Metal | explained.
Complexes
2 B | AREA9KSRIC RIS TEES IS T 2 SRR EA O RISHEPIIA LT, KICEBICOWTHERT 5,
FkFBRICHEND,

Z | Catalytic Hydrogenation The reactivity, stereochemistry, and reaction mechanism of catalytic hydrogenation of
unsaturated substrates will be discussed. Asymmetric hydrogenation will also be
covered.

3 H | e F o X 2 bRG BRECEMEXBAWZE RO VUIbE e FORTHERLZROIC, BREIC L S ROINR
SHERCHEIRMERIE, RICHERE. SREERICRAEICOWTRRT 5,

= | Catalytic Hydrometallation Transition metal-catalyzed hydrosilylation and hydroborination will be covered.
Reaction acceleration, selectivity control, reaction mechanism, and synthetic
applications will be discussed.

4 H | BIARGICE 2 X 2L NATUAET U —LDRTHER, BSWTICT L — Y RE-KERBEOEE RV HELER
BERAR

% | Metallation by Substitution | The boronation of aryl halides and the direct boronation of arene carbon-hydrogen
Reactions bonds will be described.

5 B | AR H LR Z L &IG BESENNRIILEEEZR 5SS E LT, Monsanto &, & ROk I, &
FOXFLT I/, E FORZRFIALISOWTERRT B,
Z | Catalytic Carbonylation | Catalytic Carbonylation Reactions
Reactions
6 H|/7axhvy7Uroznl JARNy TV TOESE - KAl (B~ o x> 7 LMeaY. BT e, B
ZREY). BERTRILEY. BET A RLEY). BE, RICEEEICOWTHERT
%,

% | Cross-Coupling, Part 1 The history, reactants (organomagnesium compounds, organozinc compounds,
organotin compounds, organoboron compounds, and organosilicon compounds),
catalysts, and reaction mechanism will be explained.

7 B|/sRRAyFYvozm?2 JHERNY T T OEBACERBAICOWTERT 5,

Z | Cross-Coupling, Part 2 Synthetic applications of Cross-Coupling will be demonstrated.

8 B | &40 BREERBRMEZXRAVWIHEKMAMXISICOWTHERRT 5, AELXRMAMICOWTH N
%,

% | Conjugate Addtions Transition metal catalyzed conjugate addition reactions will be discussed. Asymmetric
conjugate addition will also be mentioned.

9 B | n-7T)VILBBERE#EGEERS | 1-7VILBBRTEHEALRIMENDFEBICOVWTERT 2,
Frb B IS

@ | Catalytic Reactions Involving | Catalytic molecular transformations involving m -allyl transition metal complexes will

m-Allyl  Transition  Metal | be described.
Complexes

10 | B | FEEMEY DL EZMHED | 7LF 2 OR(E=2° Pauson-Khand RISD & 5 (2, EHOTEIME G M TSR
B TR HEITT 2 IR D FEBRIC O W TR T %,

% | Catalytic Molecular | Catalytic molecular transformations in which bond formation proceeds between
Transformation with | multiple unsaturated bonds, such as alkyne cyclotrimerization and the Pauson-Khand
Oligomerization of | reaction, will be described.

Unsaturated Substrates
11 | B | EBEBRHILMRVEEERS | BREBAARVEEOER, 5O RIIX RV ARIGICDWTRHT 3,
Fb i s

@ | Catalytic Reactions Involving | The fundamental reactivity of transition metal carbene complexes and metathesis

Transition Metal Carbene | reactions will be discussed.
Complexes
12 | B | R&=R-KEEEEELE BREEMEICLYERT 2. RR-KEEED OBERR-REEEZEKT 2 RIGIC
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DWTRERT %,
Z | Direct Conversion of Carbon— | Transition metal-catalyzed reactions that form carbon-carbon bonds directly from
Hydrogen Bonds carbon-hydrogen bonds will be described.
13 B | B k& (Wacker B A1t . BYERMEZAV BRGSO WT, Wacker BB{t & Sharpless B2fb % FL I fERR
Sharpless B1t) ER:H
Z | Oxidation (Wacker Oxidation, | Oxidation reactions using transfer metal catalysts will be discussed, focusing on
Sharpless Oxidation) Wacker oxidation and Sharpless oxidation.
14 | B | EBBcEMERISHAXORE | A0OBBEEMBERISHREIC OV TERT %,
#R-1
% | Frontiers of Transition Metal- | Recent progress in the development of transition metal-catalyzed reactions will be
Catalyzed Reaction | discussed.
Development, Part 1
15 B | E¥<BEMERICEARORR | B U4REISIEHRE, ROIOEBRSEMERICEHEICOVWTRRT 5,

®-2

% | Frontiers of Transition Metal- | Continuing from Part 14, recent progress in the development of transition metal-

Catalyzed Reaction | catalyzed reactions will be discussed.

Development, Part 2

>H: ‘

B | BEEEREEMEICERY 4, REBRCTEBEZHERT 2,
& | Students will work on questions and check their understanding in the next lecture.

H | (1) A% 2 BBESBICL2BHER F 3. AFEZR "RREZEEA
(2) BRI F. LABXE BER{IFRA
(3) BHAERD - OFMERIG 101, BEEHRIFHAR. RRIEFERA
Z | (1) Hegedus Organic Synthesis by Transition Metals, 3rd edition, translated by Shinji Murai, Tokyo Kagaku Doujin.

(2) Organometallic Chemistry, by Akio Yamamoto, Tokyo Kagaku Doujin.
(3) New Catalytic Reactions for Organic Synthesis 101, edited by Society of Synthetic Organic Chemistry, Japan, Tokyo
Kagaku Doujin

B | BEREXIEMEORERHB . FHRICETLR— MM T 5, 5iF % 50%. $%EF% 50%& LT, ZOAERTAN 60 =L
tTehHnigatged 3,
%= | Evaluation will be based on the sub-tests given during the class and the reports at the end of the semester. The result of the

quiz will be 50%, and the result of the report will be 50%. A total score of 60 points or more is required to pass this course.

w



