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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 edge 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,

7Y RBETFEADBENFICEADHEEZRATE S,
7y RLEPDEREZRATE S,
TARRFOUEZERT S,
TAREBYDOEMREERATE %,
MERFOUEZERT 2,
WEAMDEREEHATE 5,

Z | Understand the properties of fluorine atoms.

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




61860003_FHE~T ARF(LZFE

Understand the properties of silicon atoms.

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.

i

BiZDERME D SHMEX / Fulfillment of Course Goals (JABEE BS:&ERIB D &)

B | IO | ik

REEHEIER Course Plan

No. IEH Topics AZ Content
1 B | 7v&RtEYOFEM LA BT vRIACEWEIZKBIEIN, 27 v E SIS 7 vk eFIEns, o
BEOMFERUE. ICAEMICOWTEL., FIL, TNTNoDFYHEICERT 27 v
BIREOHR, FEMICOWTHERT %,
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 vyRawoaik (1) | 7vHREE CREFH 7 v RIEE - KN 7 v RUEAE) 2HVWD7 v bPDERK
EERBNT D, e AU TAFATARIRRICE DD 7 v IO EREICDONT
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 B | B v HRILEVMOER (2) | BE7 vy RUEEWOERREICET 2 REOHEICOVWTENT 2,
IS, BRSRMEZAVEIIAERNARIGY. 7 v REFREOERRIG. 7V
ZRFHVPEAINTWED DR IZ, RERRIGR EXZBRT 5,
% | 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| 7vZtFICEI2RE0H | 2B2BA7 v RUEVDICHAARICOVWTHENT %, HIRIE. 7 vREBRRZC 7
® vERREEER Y, BARETAREINTWE L7 vk E Y EIf. #B3Rd 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) TAZBFERBRTFEZLUEST 22T, RBEPDAICEMUL TWBEH. GHoIcE
AL WD R CRG D a5,
% | Characteristics of a silicon | Characteristics of a silicon atom -Part 1
atom -Part 1
6 B | TAZRTOEMELER (2) TAZRKERE VLSV HIL, SULTZF Yy, SUILATFFY) OREELRSTIC
E2RISHIZ D WTHEERT B,
% | 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 H | BEEHR~DLH Mukaiyama-aldol &It Sakurai-Hosomi &I, Brook #xfii, Perterson &L 7 1 > 1t
ISR EIZDWTRBNT %,
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 B | MELGSPICEERELEY | MERFOBENAMELHREFLERL THERT 2, £/, MBERFLZEUCERLE
DFFE YIRS FUHEICOWTHBNT 5,
% | Characteristics of a sulfur | Unique characteristics of a sulfur atom are discussed, comparing with the other




61860003_FHE~T ARF(LZFE

atom and sulfur-containing | atoms. Additionally, sulfur-containing molecules are introduced from the viewpoint
molecules of their physical properties.
9 B | EEFRECAYODEEZD | FHF—IL, ZLT 7> ZRULFEFT R BOHOICRILE Y DEEE S I ZDILERIG
BRI L TICZDILERGE | ICDOWTRBNT %,
(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 | BRRBCEYODEEZD | RAVFZTVLIE WEAU R, RLT74 4 IF ALT7 VB ZV7 4B L
BRAESPICZEFDILERIGE | "B, RO CICF A AR EMDOERE S NIZZ DILRERIGICDOWTRBNT
(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 | && (1) BHEATARTFAEYMOEMICET 2 FimX O iAo ICETwmE QBEHEK TIT S,
Z | Presentation (1) Oral presentation of scientific papers regarding on syntheses of heteroatom-
containing organic molecules is carried out.
12 | B | B& (2) BEATORFCEYOEMICET 2 A Wm0 ERL o CICHEmE HEHERTIT O,
Z | Presentation (2) Oral presentation of scientific papers regarding on syntheses of heteroatom-
containing organic molecules is carried out.
13 H | && (3) BHEATARFLEYMOERKICET 2 FMimX 0P iRm o NICFlmae DBEREEXTIT I,
& | Presentation (3) Oral presentation of scientific papers regarding on syntheses of heteroatom-
containing organic molecules is carried out.
14 H | &8 (4) BHEATARFEYOERICET 2 FMimX 0N Lo CICEwmE DBEREEXTIT ),
= | Presentation (4) Oral presentation of scientific papers regarding on syntheses of heteroatom-
containing organic molecules is carried out.
15 | B | && (5) BEATORFEYOEMICET 2 A MmO L o CICHEmEZ HEHERTIT O,
Z | Presentation (5) Oral presentation of scientific papers regarding on syntheses of heteroatom-
containing organic molecules is carried out.

JB1&515 Prerequisite(s)

5|
£

BEBEATE (78 -

BE%)

Required study time, Preparation and review

S|

BRAFOERMBHLEATH 5,

-

=

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

HR}E SEZE Textbooks/Reference Books

B | 1. 7vHAEFAFI 2010 EBECCHBORIR
I ITBUAEA BAZFMRESR - 7vR(FFE I EES R ZHHKR
2. BRTAM%#E FROGERBSLICAICAIT FREX - ERBEBEFE /F (LFERA
3.ERMELE ERELSKAEFT SHETEM - AHAE - NIE - EEE— &K EFERA
ERERIL Moodle £ W X7 R—FTEET,

& | 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, Soichi Sato, Kagaku dojin

publishing

Lecture materials can be downloaded from Moodle.
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B | ffEld. BEATORFLEVDOERICET M AT EHILAR— b ALNICZOWXICE L TOOBERKRICL > THET
%o

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