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% | 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.

FEDEERIE /Learning Objectives

H | EaREHDVEENTFRISICEYERT 250 FHRIOBEBSESRETOEERICOWTRRT 2,
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BN FREEMEHIE T 20 FEE CHERIR L ORBEZERYT 5,
I | 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 /

inorganic hybrid materials
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| To understand the structure-function relationship of organic polymer materials |
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1 H | BEBEMEZORFHR BEMARESOTHRONFRAZRT 2 IATERELIEDTFO—REEL LV
BRBEEDHEDOEEMICOWTERT D,

= | 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 | ZVHLVERERICL2EHE | 7VNLVERE ‘ot%%%%'ﬁét NFMROEBRS>FEE. AEm. GO WT, 4
DFMROBEEER EEE | BICOICERT BEIVHLERICBITZHEROVWTERT Do
(1)

o= | 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| Z2VHLVEARERICLZ2ERE | BEIVHLVEEGOHER. FHARKYT—ICB T 2@BEHE, 70y 73Ry v—,
DFMROBEEEGR EEE | HELLOWKICT T 7 bRUT—OBEBEMREERFIEICOWVWTERT 5,
(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| 2VALERERICL2BES | ZROZRRY v—ICH T 28BEHE. EFRY v—. ZHIRKY) v —DBREM & e
NFMBOBEERER &K | Bt XK@ 77 FE%L:HH%%?%%#J@ REBGERETEBEERRICOWVWTER
(3) T2,

% | 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 |AFVvEERICL2ERED | A FVESRICL2BEES) FMEOBES FRERE. Aikm., aRfliconT, 26
FHROBEER & HEE (1) ICHOITTERT %, BEAFVERICEIT2AERICOVTERT Do

% | 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 H| AAVERXICE2FHED | HRHPRFUY—, FEBERY v —ORBEAR EBREFFIEIC DO WTERT 5,
?M*ﬂr@?ﬁ%maﬁk&%ﬁu (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 H| Z0othoEGERICL2BES | BAEG. XXV AEGREICLIEEES D FMROBES FRERITICTOWTERT
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% | 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 B | BHOBRESEOHAICE | BROBEBRESEZHA L BSOS FMROEKICOWTERT %,
D FMEI DB
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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 | ZEEERASRE. BEERBIL | ZEBERAEREICL 2BEDF&RET. Akim. aRBICOWTERT %, BIAKRS F.
ICE2EMHROEREEE | TV FUS—0AREBEEIFEICOWTERT %,
(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 | #BEEHEKRE. BEEBL | B2FRIGICEDCRBESH FOAMEEE L AEEBDTFUMRICSOVTERT %,
IC& 2 EHME DA & B
(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 | #BEEHERE. BEEBIL | RBERGICEICRBESDFOME L TA # o3 Hlifs L EER & 2T . TOEM
ICE2BEBRMBI OGS EHEE | LISAICOWTGERT %,
(3)

% | 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 | #BEEHEKE. BOEBL | BCEBIL LB FIFICL 2BENTFREN Ak, aROGIICOVWTERT %,
IC& 2 EBME DGR & A
(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 | 8/ B>/ BE6VEo06 | B/ 88/ B BREFEINIBRHICOVTERT 2,
R & HERE (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 H | B/ E#S /B o0E | B8/ EEF / E5IC L 2R AERICOWTERL, alflE L TE# &
B & HERE (2) B/ BEMBEOEZFITOVWTERYT %,

Z | 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 | 5/ 8E#) / BEEVHOAE | BETRLERTRENITELRALTEAL LB T THIBERSH FORER. &
Pk & HEE (3) BB, #EE. ISRICOWTERT %,

% | Synthesis and function of | Material design, methodology, synthetic examples, functions, and application of
organic-inorganic nano-hybrid | inorganic polymers, which are considered as organic-inorganic hybrid polymer
materials (3) materials in element scale are to be discussed.
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B | #FBLRLTOELFAE. BEMCFOERBEICOVWTEREATHZ Z LD, BENBOEBR LFEET 2FPIAHBOEEIC
BETH D,
BT, B FORRBEICET 2 FEL LM, #RICET2EDTZ 2BH. b TC3RFEOFE -EJFICmMR. L
K= MMERICHEZ 270 DFEBMEET 5,

%= | 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 | N7—=RA Y ERREREHTY > b EAWS, RE IERECLYITI,
2xE1  [EELFRZ] (B9 FFES R ERIFRA)
2ZE2  [BHTFFEME] (PESE. f BN & AShlsi)

= | 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 YREBETHET %,
FADLR—DOHEH LB IIREHEERLS o ANE D TEBROZ &,
& | 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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