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BEDBHK - 12 /Objectives and Outline of the Course

L%,

H | ~7TRRFZELERILEYIR. SEHERLFOPTELEELGMRL—T v bD1D2THS, K#EETIE. ~THTHRILLE
YoERR. BEm. R, 2 FBE L RIS DR EOEREIE & FEKOMAMR. SELFARFELEITOVTH

on the cutting edge of the organic chemistry.

studies as well as advanced research methods are also outlined.

of their syntheses, structures, reactions, and the relationship between the molecular structure and the reactivities.

I | Heteroatom-containing organic molecules are recognized as one of the most attractive as well as important research areas
In this lecture are dealt with several fundamental items, such as the theories

Recent

!

SEDFEBIE /Learning Objectives

B | 7vRRFOUEZEBRT D,

7Y RRFEANEENTICEZ HE
7y RILEYDEREEHATE S,
TARRTOUEZERT S,
TAREYMOERELRATE 2,
mERTFOMETERET S,
REAYDERELZRBTE 2,

BMATE S,

Bt

Understand the properties of fluorine atoms.

Learn the effects of fluorine atom introduction on organic molecules.

Learn how to synthesize fluorine-containing organic compounds.
Understand the properties of silicon atoms.
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Learn how to synthesize organic compounds having a silicion atom.

Understand the properties of sulfur atoms.

Learn how to synthesize organic compounds having a sulfur atom.

B ZEDERME O EEX / Fulfillment of Course Goals (JABEE B8:&HRIB D )

JBE| IO [ ik

REETEIEE /Course Plan

No. IEH Topics AZ Content
1 B | 7vRLEMOFEELIGA BHT7 vREEMIEZKEIN, 27 v ESTICE 7 vkt e FIEn s, ThoZ
BoZHME. [SAEMICOVWTHL., KIS, TN ZNhoDFYRICERT 27 v %
BREOHR, HFEMEICOVWTERT 5,
% | Characteristics of fluorine- | Fluorine-containing organic molecules are divided by two categories, the compounds
containing organic molecules with a small or large amount of fluorine atoms. Chemical behaviors and academic
as well as industrial applications of these two kinds of materials are introduced.
2 B | A7 vHIEWoEa/K (1) 7 v FE CREFH 7 v RIEE - KN 7 v FIEE) 2RVED 7 v bOERK
EEBNT D, £, RUTAFATILFIMMAEICLZ LT VI OBEEICDOWT
HBNT 5,
% | Synthesis of fluorine- | The synthetic methods for the preparation of molecules with a small amount of
containing organic materials - | fluorine atoms using electrophilic or nucleophilic fluorinating reagents are discussed.
Part 1 The synthesis using perfluoroalkylating reagents are also introduced.
3 B | %7 v RLEMOER (2) | AT v RIEEPOERKIGICET 2 RAEDHRICDOVWTHENT %,
I, ERERMEZ AW SIRRIRNERIS®, 7y REFREOERRIG. 7 v
ZRERFHPEAINTWENWDZIC, REERRIGE EZBRT 5,
Z | Synthesis of fluorine- | Recent studies on the synthesis of fluorine-containing molecules are introduced.
containing organic materials - | Especially, transition metal-catalyzed highly stereoselective syntheses, typical
Part 2 reactions ascribed from a fluorine atom, and reactions which are difficult to be done
due to
4 B | 7v&EALZICETI2RE00 | 2BH2BA77 v REEYOTAARICOVWTEBNT 2, fIZIE. 7 vREFRREYY
7% vERREEER Y BRAESTABRINTWE L7 veEEY EIF. #B5T 2,
Z | Recent studies on the fluorine | Applied studies on the fluorine chemistry in various fields are discussed. For
chemistry example, fluorine-containing liquid crystals, fluorinated pharmaceuticals,
agrochemicals, and so on, are outlined.
5 B | 7AZRTOEMELER (1) TAZRBFERRRFEZUET 22 LT, RBESDRAICEML TLWAEH. BWoIcE
BN XICEL 2HHEIHRT 5,
& | Characteristics of a silicon | Characteristics of a silicon atom -Part 1
atom -Part 1
6 B | 7ARRFOFELER (2) | TAHRMERE CULIVHL, YULTZFY SULAFFY) OREERLTIC
LR RIGH IO W TR T %,
& | Characteristics of a silicon | Chemical species with a silicon atom, such as a silyl radical, a silyl anion, and a silyl
atom -Part 2 cation, are introduced from the viewpoints of their generation as well as their
chemical reactivities.
7 B | E¥EH~DIGH Mukaiyama-aldol /s, Sakurai-Hosomi &I, Brook #xfiz, Perterson # L 7 4 1t
RIGH EICDWTEANT 2,
Z | Application of silicon- | Various reactions, such as Mukaiyama-aldol reaction, Sakurai-Hosomi reaction,
containing materials to | Brook rearrangement, Peterson olefination, and so on, are introduced.
organic synthesis
8 H | MELALTICERRELEY | MERTORBOAEEZMRF LKL RT3, £/, MERFZELEELE
Dt PIEB RO FHEICOVWTHBNT 5,
Z | Characteristics of a sulfur | Unique characteristics of a sulfur atom are discussed, comparing with the other
atom and sulfur-containing | atoms. Additionally, sulfur-containing molecules are introduced from the viewpoint
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molecules of their physical properties.

9 H | EERELEYOREEZD | FF—IL, 11»77‘/\ ZRFES R ARSI ZRILKRY DERKE S NS ZDERIE
BRE O TICZE DLERGE | ICD2WTRBNT
(1)

% | Classification of sulfur- | The synthesis and their chemical reactivities of thiols, sulfanes, sulfoxides, and
containing molecules and | sulfones are introduced.
their synthesis -Partl

10 | B | BERELEHDOSEEZD | AVKFZTLIE BREAUF, ALT4 A4 IF L7z VB RLT7 4V L
ERAELTICZOERIGHE | KYB. BORICFFHILRZIMLEOER R L RICZ DILRRBICDOWTHENT
(2) %,

% | Classification of sulfur- | The synthesis and their chemical reactivities of sulfonium salts, sulfur ylides,
containing molecules and | sulfanimides, sulfenic acids, sulfinic acids, sulfonic acids, and thiocarbonyl
their synthesis -Part2 compounds are introduced.

11 B |88 (1) BHEATARFEYMOERKICET 2 FMimX 0P iRm o CICEwma DBREXTIT I,

= | Presentation (1) Oral presentation of scientific papers regarding on syntheses of heteroatom-
containing organic molecules is carried out.

12 | B | BE& (2) BEATORFCEYOERICET 2 2w O o ICHHHmE DEHRTIT S,

= | Presentation (2) Oral presentation of scientific papers regarding on syntheses of heteroatom-
containing organic molecules is carried out.

13 | B | #& (3) BEATORFEYOERICET 2 A MmO L o CICHEmEZ HEHERTIT S,

Z | Presentation (3) Oral presentation of scientific papers regarding on syntheses of heteroatom-

containing organic molecules is carried out.
14 | B | BE (4) BEATORFCEYOEMICET 2 2w O o ICHHRmEZ DBEHRTIT S,

ZE | Presentation (4) Oral presentation of scientific papers regarding on syntheses of heteroatom-

containing organic molecules is carried out.
15 | B | 'B& (5) BEATORFCEYOEHICET 2 2w O o ICHHwmEZ DEHRTIT S,

& | Presentation (5) Oral presentation of scientific papers regarding on syntheses of heteroatom-

containing organic molecules is carried out.

B1EEH /Prerequisite(s)

S|

-

=

RERBNEE (T8 -

#8%) /Required study time, Preparation and review

BRAFOERMBALATH 5,

S|
E

Foundation for a deep understanding of organic chemistry is definitely required.

HR}E 5EZE /Textbooks/Reference Books

B | 1. 7vHAEFAFI 2010 EBECCHBORIR
I ITBUAA BAZMRESR - 7vR(FFE I EES R ZHHAKR
2. BRT M %% FROGERBSLICAICAIT FREX - ERBEBFE /F (LFERA
3.ERMELE ERELSKAEFT SHEEM - AHAE - NIE - EEE— R EFERA
EEERE Moodle K Y Xy —RTEET,

& | 1. Introduction to the fluorine chemistry 2010, Sankyo publishing

2. Recent silicon chemistry, Editors; Mitsuo Kira, Kohei Tamao, Kagaku dojin publishing

publishing

Lecture materials can be downloaded from Moodle.

3. Recent organosulfur chemistry, Editors; Toshikazu Takata, Toshiaki Murata, Satoshi Ogawa, Soichi Sato, Kagaku dojin

BRI D AR R O E%E /Grading Policy

| B3 BRATORFRANOERICET 2RXEEL DL b BOTICZOR

ICEAL COMOERKICL > TFHmT

3
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%,
%= | The marks are evaluated through report and oral presentation about the synthesis of heteroatom-containing organic

molecules.
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