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BEDBR - IE Objectives and Outline of the Course

B | ~7TRREFZa0ERIEYIE. REREBLFZOR TRLEREMRLZ—T v bD1D2THD, KHEETIE. ~THATHRILLE
YOG, BER. RICHw. 2 TFBE L RIGHEE OEER EOERBEIE & REBOMAMERE. MELARFELEICOVTGH

L%,

i

on the cutting e

dge of the organic chemistry.

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
of their syntheses, structures, reactions, and the relationship between the molecular structure and the reactivities.
studies as well as advanced research methods are also outlined.

Recent

i

FEDEEBIZE Learning Objectives

B | 7vRRTFOUEZERT S,

7 v RETFEADBENFICER
7y RLEPDEREZRATE S,
MERFOUEZERT 2,
WEAMDEREEHATE 5,

FEEHRATE D,

Understand the

b

Understand the

properties of fluorine atoms.

properties of sulfur atoms.

Learn the effects of fluorine atom introduction on organic molecules.
Learn how to synthesize fluorine-containing organic compounds.

Learn how to synthesize organic compounds having a sulfur atom.
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B EEDERE DFHMEEXE / Fulfillment of Course Goals (JABEE &Rl B D &)

=
H
z

REETEIER Course Plan

No. 15 B Topics AZA Content

1 B | 7vRitayoRREEC DA BHT7 vREEMIEZK SN, 27 vt ESTICE 7 vkt e FIEn s, ZhoZ
BoZHME. ISAEMICOVWTHL, KIS, TN ZNhoDFYRICERT 27 v %
BIREOWR, BEMEICOWTHEGRT %,

Z | 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 | B vRawoak (1) | 7vHREE CREFHN7 v RUEAE - RN 7 v RUEAE) 2BVWH7 v bYDERK
EEBNT Do £ RATAFATAFAMMBRICLE D7 v bBOAEREICOWT
HIBNT B,

Z | 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 H | BE7 v REHOER (2) | BEY v REEVOERRICICET 2BEDHRICOVWTBAT %,
FIC, BEREBMEZ AUWEIABRRNERIEC. 7y REFREOAKRKRIG. 7 v
ZRFHPEAINTWENWDZIC, 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 H| 7vRZAFICEIT 28D | BB 7 v RULEVDICAARICOVWTHENT %, HIZIE. 7 vREBRRZC 7
® vERREEEL Y BRESTAHIATWE D7 vt EERY EIF. 85T 5,
% | 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 | 7M1 &ZRFOEEE/ER (1) TAZRBFERBRTFEZLUEST 22T, RBEPDAICEML TWBEH. GHocE
AN D R R D E R T 5,

& | Characteristics of a silicon | Characteristics of a silicon atom -Part 1

atom -Part 1
6 B | 7ARRFOFELER (2) | TAHRLMERE CULIVAL, YULTZFY SULAFFY) OREERLGCIC
LR RIGHE 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 | B¥ER~DIGH Mukaiyama-aldol &t Sakurai-Hosomi &I, Brook #xfii, Perterson &L 7 1 >4t
ISR EIZDWTRBNT %,

& | 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 B | MELALCICEERELEY | MERFOFENAMEZMETF KL TBERT 2, £/, MBERFZRUERLE
DFFE MICEBEH RO FYEICOVWTHRBNT 3,

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
molecules of their physical properties.

9 H | BEREBELEHODEEZD | FA—IL, AT 7y ZUFEFT R BHTICRILE Y DERE D ICZE DLFRIG

AR S NS Z DLE R

IZDWTIRBNT 2,
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(1)

Z | Classification of

their synthesis -Partl

containing  molecules

The synthesis and their chemical reactivities of thiols, sulfanes, sulfoxides, and
sulfones are introduced.

10 | B | FHMELED OB L XD
AR S NS Z DLE RIG

RIVKRZ g LiE, WEA YR, RLT4 VAR, ATV RIV7 4 vB. 2L
KU, BOoCICFF LRI EYDERE O MIZZ DILZERIGICDWTRENT

(2) %,
= | Classification of The synthesis and their chemical reactivities of sulfonium salts, sulfur ylides,
containing  molecules sulfanimides, sulfenic acids, sulfinic acids, sulfonic acids, and thiocarbonyl
their synthesis -Part2 compounds are introduced.
11 B | && (1) BEHEEATARFAEYOERICET 2 FMimX 0W L o CICEwmE DBEREXRTIT ),
= | Presentation (1) Oral presentation of scientific papers regarding on syntheses of heteroatom-

containing organic molecules is carried out.

12 | B | B8 (2)

BEATORERFCEHOERICEY 2 FiEmX 0L o ICFimeE HBERKXTIT I,

= | Presentation (2)

Oral presentation of scientific papers regarding on syntheses of heteroatom-
containing organic molecules is carried out.

13 | A | #& (3)

BEATORERFEDOERICEY 2 EiEmX O o CICFmE HBEREXTIT I,

= | Presentation (3)

Oral presentation of scientific papers regarding on syntheses of heteroatom-
containing organic molecules is carried out.

14 | B | &#E (4)

BT ARTAEVOEHICET 2 PMmNX O EL S FICHmE QBEFEERTITI,

ZE | Presentation (4)

Oral presentation of scientific papers regarding on syntheses of heteroatom-
containing organic molecules is carried out.

15

EE (5)

BEA~TORERTCEHOEMICET 2 PN O HL o NICHmE ABRAERTIT I,

il

Presentation (5)

Oral presentation of scientific papers regarding on syntheses of heteroatom-
containing organic molecules is carried out.

JB1E515 Prerequisite(s)

H

e

ZE

RERRNLE (FEB - EBS)

Required study time, Preparation and review

H | BE{ZOERNFEIHATDH D,

-

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

HR}E SEZE Textbooks/Reference Books

B | 1. 7v&AFAFI 2010 EHEEEDADOSARR

WMITBUEA BAFMRESR - 7 v REFEE 15 F8S & ZHER
2. BRI A% FROGERESCISAICEITT SREX - EBEE R 1FRA
3. RAM&ALT EBELSSAET =SATSEM - AHME - NIE - EEE— & LFERA

HELRHE Moodle LW XY vOn—FTEET,

Bt

1. Introduction to the fluorine chemistry 2010, Sankyo publishing
2. Recent silicon chemistry, Editors; Mitsuo Kira, Kohei Tamao, Kagaku dojin publishing
3. Recent organosulfur chemistry, Editors; Toshikazu Takata, Toshiaki Murata, Satoshi Ogawa, Soich

BiERHI D kKR O E%E Grading Policy

H | BElIE. BRATORFIAEYOERICET 2mMXE LD LAR— b RO TICZOFHIXUCE L TOOBERERIC L > TFHE
%o

Bt

The marks are evaluated through report and oral presentation about the synthesis of heteroatom-containing organic
molecules.

BEEIEZ Point to consider
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