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BEDBR - IE Objectives and Outline of the Course

B | BEMEHCBENOBEREZMET 27-0I101F, BERTF A2 UFBEEMEZD»FRNOMEDNSMICEREYT 2 & &2, $HEIC

HEERRIE D702, DF0OS \¥1t%5 WEAFHEBIZ SBEICBW-DFREANVEE L LD, ABHERTIE. F& L THE
BOTFHRIR O NICHFEEGHRMEZ T RE L T, MERRODONFERADROPICBEAROAERICOVWT, RIEOHRE

BIOBNZ XA TeHRT 5.

Z | In order to provide the desired functionality to the organic material, the following procedures are significant; (i) designing of

functionalized molecules in which functional units are introduced into the appropriate positions within the molecules, (ii)
fabrication of the designed molecules into well-defined polymers or aggregated structures to accomplish the optimized
structure-functions relationships. In addition, nanoscale-architectual control of organic / inorganic hybrid materials is useful
for the generation of advanced materials. In this lecture, it will be given a variety of procedures for the synthesis of functional

polymeric materials with controlled architecture and organic / inorganic hybrids with specific functions.

v

FBDFEBLZE Learning Objectives

H | E6RGHVERDTFROICLYERT 280 FMROBEBERAOEREIC O WTERT 2,
B ARSI IC & VAT 2B B ORISR OEEMICOWTERT 2,
T/ EAICLY B oN BEEMHOBEBSREOFEREICOVLWTERY 5,

BATFREEMENC BT 29 FEE L HREHIR L 0EBEEERT 2,

Z | To understand the importance of the precise design of polymer materials by polymerization and polymer reaction.

To understand the importance of precise design of functional materials by self-assemblies or aggregates
To understand the importance of precise design of functional materials by nanoscale-architectual control of organic /

1
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inorganic hybrid materials

To understand the structure-function relationship of organic polymer materials

i

BE20ERE O FHEEX / Fulfillment of Course Goals (JABEE ES&ERI B D &)

B | IO | ik

REHEIER Course Plan

No. 15 B Topics AZA Content
1 H | BEBEEMEZOR R HEEMEARESDFMROSFERFAZR/T2IATERLLIZGEDTFO—RBEEL LV
BREEDOHEHOEEMIC OV TERT 2,

% | Introduction for Organic Fine | The control of primary and high order polymer structures is to be discussed by
Chemicals considering the molecular design of functional organic polymer materials.

2 B | ZVALVERERICLZ2EERS | ZVNLVEESEICL2EEESN TFMROBE D FIRET. Atim. alfliconT, 4
DFHROBEER EHEEE | BIChITTERT 2, BEIVALERICEIT2AERIOVWTERT 5.
(1)

Z | Precise synthesis of organic | In the following 4 lectures, precise design, methodology, and synthetic examples of
polymer materials by radical | functional polymer materials by radical polymerization are to be discussed.
polymerization  and  their | Methodology of precise radical polymerization is to be discussed.
functions (1)

3 H| Z2VHLVEAERICLZ2ERE | BRI VHLVEEOHER. FHARKY T —ICB T 2@BEHE, 70y 73Ky v—,
NFMRORBERER EHE | BRALNICT 77 bRY Y- DRBEAR & BEERFIEICOWTERT 2,
(2)

% | Precise synthesis of organic | Methodologies of precise radical polymerization for multi-component polymers such
polymer materials by radical | as block copolymers, comb-type, and graft-polymers are to be discussed.
polymerization and  their
functions (2)

4 H| 2VHLEGRICLIP2BES | ZROFRRY —ICB 1T 28EHE. 2R RY v — 9K v —OBEEM & %EE
DFMHOBEER EHE | B, REI 77 FESICHE T30 TFEENE., REBEHRTEEERBRICOVWTER
(3) ERR

% | Precise synthesis of organic | Methodologies of precise radical polymerization for multi-component polymers such
polymer materials by radical | as star-typed polymers, hyperbranched polymers, and surface-grafted materials and
polymerization  and  their | their functions are to be discussed.
functions (3)

5 B | AFVEERICLD2ERED | AFVEEEICL2BEES) FMEOBE D FERET. AiEm. RAIICDOVWT, 2E
FHROBEEH B (1) | IKHhITTERT 2. BEAFTVERICBIT2HERICOVTERT 2,

& | Precise synthesis of organic | Precise synthesis of organic polymer materials by ionic polymerization and their
polymer materials by ionic | functions (1)
polymerization and  their
functions (1)

6 B | AAVYEaXICL2F5H8 e | ZHRAPFRRYY— FEBERY v —ORBEESR EBREERFIEICDOWTERT 5,
FHROBEER & HEE (2)

& | Precise synthesis of organic | Precise synthesis and functions of multi-component polymers and specific structured
polymer materials by ionic | polymers are to be discussed.
polymerization and  their
functions (2)

7 B | Z0othoEAGERICL2FHE | BUIES. ARV REGREICL IEENSDFHROBESFHRETICOVWTERT
DFHRIOER AR & R %,

@ | Precise synthesis of organic | This lecture explains precise molecular design of functional polymer materials by
polymer materials by other | coordination polymerization and metathesis polymerization
polymerization method and
their functions

8 H | BROBRESEOMHEICL | EROBBESEZMA L BREES S FHROERIC O WTERT 5,
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% | Synthesis of organic polymer | Synthesis of organic polymer materials by concomitant use of plural precise
materials by concomitant use | polymerization methodologies is to be discussed.
of plural precise
polymerization methodologies

9 H | ZEBEERARE. BCERBIL | ZEBERAEREICL 2BEDFRET. Akim. aRBICOWTERT %, BIARD F.
IS 2EMHROEREEE | T2 FUS—0AREBEEIFEICOWVWTERT %,
(1)

% | Synthesis of organic materials | Precise design, methodology, and synthetic examples of multi-step organic synthesis
by multi-step organic | are to be discussed. Synthesis and functions of dendrimers are to be discussed.
synthesis and self-
organization, and their
functions (1)

10 B | #BEEHEKE. BBt | @2 FRIGICEDCRBESHD FOEMEE & AEE @D TFHRICOVWTERT %,
ICE 2 BRI DA & #EE
(2)

% | Synthesis of organic materials | Synthetic strategies of reactive polymers based on polymer reaction, and polymer
by multi-step organic | effect are to be discussed.
synthesis and self-
organization, and their
functions (2)

11 B | Z#BEEHERE. BEEBIL | RBERGICEIRBESHFOMIE L TA # 3 Hlifls L EER & 2T T TOER
ICE2BEBRMBIOEREHEE | LISAICOWTGERT %,
(3)

Z | Synthesis of organic materials | Chemistry and processing of ionic exchange resins and adhesives as industrial
by multi-step organic | examples of reactive polymers based on network reaction are to be discussed.
synthesis and self-
organization, and their
functions (3)

12 | B | 2BREE#HE0E. BB | BB/ LB FIFICL BB FRET. Aiw. ARAICOWTERT %,
IC& 2 ERMBIO SR & #RE
(4)

& | Synthesis of organic materials | Precise molecular design, methodology, and synthetic examples of organic functional
by multi-step organic | materials based on self-organization and supramolecuar chemistry are to be
synthesis and self- | discussed.
organization, and their
functions (4)

13 | B | B8/ EEF / EEaVR0E | BE/EBES /B BEFEINIBRHICOVWTERT S,
Rk & tgE (1)

& | Synthesis and function of | The reason of expectation for organic-inorganic nano-hybrid materials is to be
organic-inorganic nano-hybrid | considerd.
materials (1)

14 | B | B8/ EE >/ EaVR0E | BE/BES / E8M1LICK3MRERE. AERICOVLWTERL. Ale LT &E
Rk & HgE (2) M/ BEMBOEZFICTOVWTERYT %,

% | Synthesis and function of | Material design, methodology, and synthetic examples of organic-inorganic nano-
organic-inorganic nano-hybrid | hybrid materials are to be discussed.
materials (2)

15 B | B/ 8E) / BEEVHOSE | BETREEBTRITRLRALTEARL LD FTHLIEMSH FORER. &
R & HERE (3) BB, #EE. RIS OWTERT %,
% | Synthesis and function of | Material design, methodology, synthetic examples, functions, and application of

organic-inorganic nano-hybrid
materials (3)

inorganic polymers, which are considered as organic-inorganic hybrid polymer

materials in element scale are to be discussed.
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FEL AL TOEDFLE, BRECZOEREHICOVWTEBEATH S LD BENBROBR LEHET 2FFIAMHFDOERIC
BETHD,

BAFE, BRCFZOERBEICET 278« 1 KiE, ERICEHT2EEZ 2BM, b8 C3IREOFE - EFICMA. L
R— MEICBER 2720 D BRBZET 5,

b

The applicants for attending this class have to gain the basic knowledge for undergraduate-leveled organic chemistry and

polymer chemistry. The applicants require 1 hour preparation for basic knowledge of organic chemistry and polymer chemistry
and 2 hours reviewing for each lecture. The applicants are also required to do additional learning for preparing report.

B | "7—FKRAY ERRFERTY Y FEAVS, REL HEEBEZICLVITI,
s2E1  [EREHTRZ] (B89FFE2 R ERIEFRA)
&2 [BHTFFEEME] (PESE. f BN & AShklsi)

= | No text book is specified. For references, the above-described books are listed. In principle, face-to-face lectures will be
given.

H 20 (PREAESCICERKTHR) OBELR— ML YRETHET %,
FADLR—FOHREH L 7-HFIIRETFELTRD OANDE D TEBRDI &,
& | Evaluation is to be conducted based on the results of the the middle- and the end-of-the semester reports (50% each).
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