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BEDBR - IE Objectives and Outline of the Course
H | BREECFOELEEREORIELZZIE LD, BRESBEBLAHOMEECERYKZVA, &K - BE - RIGICDWTERT S,
& | Students will learn the history and development of organometallic chemistry. In addition, students will learn the properties

and handling of organometallic compounds, as well as their synthesis, structure, and reactions.

FBDZEBRE Learning Objectives

B | BESBELCEDOERELXERT S
RSB EYMOBECHEZERT 2
EHREBIEMORICEERET S

Understanding the synthesis of organometallic compounds

i

Understanding the structures and properties of organometallic compounds
Understanding the reactions of organometallic compounds

BB DERE D MEELE / Fulfillment of Course Goals (JABEE EERIB D &)

RETEIEE Course Plan
No. 18 H Topics AZA Content
1 B | M Xv R ERESBECEHS | EREBECFOREOREICOVWTHRRT 5,
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% | Guidance, Overview of | The history and development of organometallic chemistry will be described.
Organometallic Chemistry
2 B | EEBLFOER HUEE - REBEOEREC. BERESBRLEMOREN - BURWEICOWTEHRT 5,
= | Fundamentals of | Formations and properties of main group metal-carbon bonds will be discussed.
Organometallic Chemistry Stability and handling of organometallic compounds will also be explained.
3 B | BEUFYLEY. B~ | BEVFILEENERES 7227 LMEBYOERE. BOICEEEIC O WL THER
x> LbEY1 ERCE

= | Organolithium and | Synthesis and structures of organolithium and organomagnesium compounds will be

Organomagnesium explained.
Compounds Part 1
4 B | BEVFYLEY. B~ | BEVFILEEMERE Y 2T LMEYMORIGE . BRLFRIIGH ICD W TR
x> LMEEY 2 ERCR

Z | Organolithium and | Chemical reactions of organolithium and organomagnesium compounds will be
Organomagnesium explained. Their synthetic applications will also be discussed.

Compounds Part 2
5 B | E&ENRtLEY BRENMCEYIOEHK. BE. RIG. ISBICOWTHHRT 5,
% | Organozinc Compounds Organozinc Compounds
6 H | BERLEY EH#AEMDOER. BiE. RIS, IWHICOWTRHT %,
Z | Organocopper Compounds Synthesis, structures, reactions, and applications of organocopper compounds will be
discussed.
7 H | Zv&%/414FcEw TR/ AFEYORTEERMFZLEEERI VYU VLCELEY YV LAICE
RERY ., INoERAWZERRIGIC D WTERT 2,
% | Lanthanide Compounds Among lanthanide compounds, this lecture focuses on samarium iodide and cerium
chloride. Their use in organic synthesis will be explained.
8 B | BEUFVLEY. B~ | hRERE
> LMEEY. BEERMLE
Y. BESELCEY. S8/ 4
FbEY
Z | Organolithium, Midterm summary
Organomagnesium,
Organozinc, Organocopper,
and Lanthanide Compounds
9 H | BER7RILEY1 EHAIVREEYOE FORIVRMICLZERE., T A—LEENDEHRIIDOWTE
BERAR

% | Organoboron Compounds Part | Synthesis of organoboron compounds by hydroboronation will be described. Their
1 conversion to alcohols and other compounds will also be discussed.

10 | B | B#FrVHRILEY 2 BEERTRLMEDO 7V AXZIICEBERE, TULRT Y JAFLRI V%
AW 2 k%k - REBEFHRRIGCEBRRIGIC D WTRRT %,
Z | Organoboron Compounds Part | Synthesis of organoboron compounds by transmetallation will be described. Carbon-
2 carbon bond formation including, allylboration, crotylboration, and homologation will
also be discussed.
11 | B | BEET7LI =T LEY. B | BT LI T LMEYOERELE LT ERBTILIZTLMEABELNITAFILT IV
FrUEY., BEY L= | 7 LMbERY EIF R, £720 BETF R UbEWE L TEER Tebbe I, BEDIL
LibEY 2= LMEEYOERIZERZ Schwartz HERICOWTERT 2,

Z | Organoaluminum, Synthesis  of organoaluminum compounds by hydroaluminations and
Organotitanium, and | methylaluminations will be explained. The Tebbe reagent, which is important
Organozirconium Compounds | organotitanium compounds, and the Schwartz reagent, which is useful for the

synthesis of organozirconium compounds,
12 B | &7 1%&teEmw1 BT A FIAEYDDEREE LT, PV RAZILERWSFEE Y IILTZH %
BALDFE AENE RO UL ERWS FEREZERY EIF %, £7-. EE-Fleming
BIE~DISHAZERT %,
Z | Organosilicon Compounds | Synthesis of organosilicon compounds based on transmetallation, silyl anion

Part 1

chemistry, and catalytic hydrosilylation will be discussed. Applications such as
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Tamao-Fleming oxidation will also be explained.
13 B | 7 1&tEw2 BT AREDITBTE a-T2FVREIMMRS B-DFHVREMHEZERY £
T2, £72. INSICEIKEE T A RULEPOUFERIGPERCFEHIGA L LT,
Peterson 77 VAR, 7V S0 F LY S v 2RV EARA E5RBiRT 5,
Z | Organosilicon Compounds | The a-anion and S -cation stabilizing effects of silicon will be discussed. Chemical
Part 2 reactions and synthetic applications of organosilicon compounds based on these
effects will also be explained.
14 | B | BEIX{EY BHR B DOER. KIG. IGAIZDWTERT %,
Z | Organotin Compounds Synthesis, reactions, and applications of organitin compounds will be discussed.
15 | B | ¥R VHRLEY. BETILI | BEEZITO,
=Y LBy, BETF 2 ALE
Y. BED LD LAY,
BT A RLEW. BRI
&Y
Z | Organoboron, Review and practice.
Organoaluminum,
Organotitanium,
Organozirconium,
Organosilicon, and Organotin
Compounds

>E# ‘

BRREm EXEMEICERY #A, REBRCTEBEEERT 2,

Students will work on questions and check their understanding in the next lecture.

() N R BEREIL5BHAH B3k, MHE-R. ERILERA
) BEEILSE. LAPXRE, ER{ZEA
(3) BRARDLHOIHERIS 101, FRERLLHEE. ELEAA

(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

BRREE L EREORBERE (20%). REFHRA0%). FHMRHARG%) THML., ZhoDEFRD 60 RUETHNITAK
&9 5,

Evaluation will be based on the sub-tests given during the class (20%), a mid-term examination (40%), and a final examination
(40%). A total score of 60 points or more is required to pass this course.

w



