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% | In this course are introduced some organic chemical reactions which are classified from the viewpoint of reaction

mechanisms, reactive intermediates, and so on, not the structure of organic molecules.
In particular, radical reactions, pericyclic reactions, and photochemical reactions are outlined, emphasizing a molecular
orbital theory.

i

FEDEEBIE /Learning Objectives

B | BBRGICE 25K, HICo VN Bols - REN - RIGRHIENEBRTE 2,
NTFYNEEOERANLERBRZICEL, BRI LN TES,
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% | Understanding of the structure, stability, and reactivity of radical species
Understanding and application of practical basic of molecular orbital theory
Understanding and application of the pericyclic reaction&#039;s mechanism
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No. 18 B Topics AZA Content

1 B | ZVhLolEs s (1) TV HINOREER SIS Z ORI S B IO WY 5,

= | Structure and characteristics | The structure and the unique characteristics of radical species are discussed.

of radical species -Partl
2 H| ZVhLoBEeHE (2) TIOHANBONERIGHE EEEE DBERZHMERT 2, Thbb, 7VALOREUDNE
BEOEBEFHERCILENER RS TIREFET 5 2 &5 ERT 5,
Z | Structure and characteristics | The relationship between the structure and the reactivity in radical species is noted.
of radical species -Part2 Thus, it is discussed that the stability of radical species is derived from the
substitution and the steric effects.

3 B | ZVHLEBHALELCICZD | HBI VHLRBEIZRBN L. 72 HLEKRE L L CHBLRBSOREBICOWLTHERY
BBEIEB W7 AILREE | 2, £71-. 25 L7 HILEBREIZBW-MBILEHD TS HILEERIZOWTRANT
= %,

% | Radical initiators and their | Various radical initiators are introduced, and the structural aspect of radical initiators

application is discussed. Additionally, generation methods for radical species using the radical
initiators are also expressed.

4 B | YALok)s (1) ZYANBENERITRIG. ThDD, B BEf. BEES. TIMERISICDO WTERT %,

. TVHLRISICHEENREHERISICDOWVWTHERT 5,

% | Radical reactions -Partl Reactions of radical itself, such as f-elimination, recombination, and
disproportionation, are introduced. In addition, "chain reaction" which is distinctive
in the radical reactions, is also noted.

5 B | SYhLoxis (2) ZVNNEBREIERRE LTRELIZZVALED, ZERBEEADMIRIGIZD WNTHE

#H95,

% | Radical reactions -Part2 Radical reactions -Part2

6 BH| 7YvALroRE (3) Z IV HNBEODFARRKIGIC D WTHEEER L. Baldwin BIC D W TR T %,

% | Radical reactions -Part3 Intramolecular cyclizations of radical species are expressed, and "Baldwin rule" is
discussed.

7 B | YALok)s (4) 7Y ANEDIEERN RIS D WT, AR %% CEY EIF TERT 2,

% | Radical reactions -Part4 Stereoselective reactions of radical species are discussed through introduction of
their recent studies.

8 B | PEX LD TIVHNEOWEE - REM - RIVFMEICOWT, MEMICERT %,

% | Radical reactions -Partb A comprehensive explanation of the structure, stability, and reaction characteristics
of radical species is given.

9 B | 2F8&Ex (1) FRFEECDTFEBEICE T 2ERICEL TR 2,

& | Molecular orbital method - | Basic concepts of molecular orbitals of cyclic polyenes and Hiickel's rule ((4n + 2) i

Partl rule) is explained.
Foundation on atomic orbitals and molecular orbitals is discussed.
10 B | 2F8&E% (2) BRARY TV OHFHES Hickel B) (dn+2)m BI) ICOWTOEBRBS#EHRT 5,
B SEE (HOMO) PREZEHE (LUMO), ThHLE7AY T4 PTHTHENEE
HICE L THRT 5,
% | Molecular orbital method - | Highest occupied molecular orbital, lowest unoccupied molecular orbital, and frontier
Part2 molecular orbital theory are noted.
11 H | ~UBRRE (1) BFRIRDICHIT2HARKIGCCHERSICBEAL T, 7AY T4 THEERICE DR
ISR D W TSR T B,

e | Pericyclic reaction -Partl Electrocyclic reactions.is introduced. The reaction mechanisms based on frontier
orbital theory regarding ring-closing and ring-opening reactions iis discussed.

12 H | ~UBRRE (2) Ty RT7—=F K72 VAN OWTHEIER T 5, ZORINEFRIRRISPRILSINRIG

ICBWTHRIZL TWAKRTA2RRT %,

= | Pericyclic reaction -Part2 Woodword-Hofmann rule and electrocyclic reactions are introduced.

Ring-closing or opening reactions on electrocyclic reactions, and cycloaddition are
expressed based on Woodword-Hofmann rule and frontier molecular orbital theory.

13 B | RUBKRKIG (3) Diels-Alder RISICBEL T, 7AY 7 1 TEEERICE D < RIGHERE A S IS HAGER

t (endo&exo) 2WT, EBRDORIEHIZ L <ERY LT TRERT 2, [1,31BRFSI0R
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ISICBL T, 70T 4 THEERICE D RGEEL o ICZHEERMICOLWT, &
BRoRISE % % BV BT TRSRT %,

Z | Pericyclic reaction -Part3 The reaction mechanism and the stereoselection in Diels-Alder reaction and 1,3]-
dipolar cycloaddition are discussed based on the frontier molecular orbital theory.
The reaction mechanism and the stereoselection in [1,3]-dipolar cycloaddition are
discusse

14 | B | ~UBRRKRIG (4) vUT RO —RIG, O—7L. 7A€ VERMICELT. 7AY T 4 THEERIC
HO RSB L O NSRRI R EICOW TSR T %,

% | Pericyclic reaction -Part4 The reaction mechanisms and the stereoselections in sigmatropic reaction, Cope
rearrangement, Claisen rearrangement, are discussed based on the frontier molecular
orbital theory.

15 B | ~UBRKKRG (5) FLhbOE—RE. TYRIGOREHERSZ O I AREREIC O W THRRT %,

% | Pericyclic reaction -Partb The reaction mechanisms and the stereoselections in cheletropic reaction and ene

reaction are discussed based on the frontier molecular orbital theory.

B1E5t% /Prerequisite(s)

H | EFNAEOH, ERCFOEBREILEATSH 2,
& | Foundation for a deep understanding of organic chemistry is highly required because of dealing with the specialized subjects

in this lecture.

BRERBBNFE (FF - 15F%) /Required study time, Preparation and review

H | EBICERZBEVCERZRDDILHICTHI L,
& | Understand what you studied in each lesson deeply by reviewing the lesson.

ZRlE S#E2E /Textbooks/Reference Books

H |1 BEEICHLRISOER] M HE. AEHR)
2. [BEEROIHDT7Y —FPhILRG ERD SEBRERERADICAE <) (EHFHE. WEHR)
3. IBHETHRMES] R R F. ZEREFREA)

Z | 1. Basic in organic radical reactions, Ryu llhyong, Maruzen publishing

2. Free radical reactions for organic synthesis, Hideo Togo, maruzen publishing
3.0rgano electronic theory, Minoru Imoto, Tokyo Kagaku Dojin

PRIERHE D iRk O EAEE /Grading Policy

H | gl RECHESARL o CICERRARICEOSVWTIHMEY 2, ZEEFBERINIBFEZIRET 2L 2RkDoN D, 7F
MICOWTIE, HA XY R THBAT %,
& | The marks are evaluated through two tests which will be done at the middle and end of the lecture period.

Students are required to submit weekly assignments. These are also considered.
Details will be explained in the guidance.

BEZ=IEZ% /Point to consider

B




