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A, [Study on Controlled Polymerization for m—Conjugated Polymers and Their Properties] (FIFREEH : WHEEE
12X 2 n e RE T O ETOMEIZET AH%0) LEEL T, X TEN, UTO6 LRI TN,

% 1 % [General Introduction] Tld, WA x LEREHTITRD BTN D Ef: LB ESRICHFINIBEBENS . =
KR @1 OREEARR LR - 2EHEOBRZ B, BT A B 8D, AWFE0 B LB ST TGRRTWD,
%5 2% [Controlled polymerization of 4-chloropyridine] Tlx, AV (1,4-t Y = L) OREBERIZHNT, -7’
Vo U LHERERERA S LTHWE 4 ar ) PUoEGEAEA L. NN U AFAT I EY U rE AT REE
RIGHEBFE LT D, H-NR & AWISEERAIT & . 50N EAEO MALDI-TOF-MS I K AR Y v~ —DREICL Y . FEHR
KBS S CHAT T D UG L . 9 IR EOR Y v =356 b 2 L FH LN LTV D, Fio, REED R % K
il & LTHWEEEI, R ~—F#HOMESOFREMEIC OV T, BFEETnD, ZOBRT, 1,4V Y=y Asm
BRETNEEY VUFEREOMT, VY Y UERBBET 2 7R REERSOSPSEIT T 2 FEH LN LT D

% 3% [Controlled synthesis of poly(p—aryleneethynelene)s (PAEs) with oligo ether side—chain| TiX, filit&n 7 v
A AN LD D) TAFATYANID SENT A KT =4 b T A BT o = VIO ST B R R %
BENMGETHMAEBSEZFAL, AV FT=—7 1 (OEHK) 2L 5 o ERT /) ~—OFERALERTTIL T3,
TRITFAT VBT LTINATA FaBMGAIL TR T T/ ~—iBERITHA] L7 & 5idl. 4 OBEEIUS
ERBL VD, o, EEVIBHO EENEMLr A FT =4 v Ot 0 T4 iR d - OICEAIRESE T3 2 &,
XA FH U READTZ DD 7 Y T B RN K > TEARKIGHED[EE 2 BRGE L ARG O FREEOEIZ OV TELE LT
W5, I5IZ, BoENTZARY ~—DOKER X 7 A n 7 = =)V L USRI I = VRO KSRGS & B% L, RS EAIC
Y3 a b EREyTEENT 47T ay 7 b T HBO T L~OBERFEINE L CRHMETE 5,

%5 4 % [Aggregation properties in solution and film] TiX, 3 ETHOLNIZRY v —IZOWVWTEAKT R L OERF 2B
a6 BLAAHEICOWTIRE L TV 2, WIRTOSARMEIL. BISE THE & BYAE H20 OIRAVEESR OSBRI A~ 7 |k
NI E o Talam LTV 5, KEFFEOHMCE 72w, EHHMO n - HAERICHERT 25K 20 nm OFBRBUEE D L
v R 7 MR HERENTWD, £l2, ZOR IV ~v—i%, BEPBNT, BANNIGHIC L Y RN v~ — A2 AR I3 LR
FTICH M ZFHE T E 2F2, CBMEEIEE & GINAXS i LV RS T,

%5 5% [Spectroscopic and redox properties of radical ions of PAEs| TlE., 3ETEHOLNIZARY ~—IZBL T, {LFET.
NVAZVF YV AEERNE—EFRTICKLY, FVHTIINT=Fr (F—Frr) R v—LIcEREE, Z2oR—
Frrk, BILEMICOWTROENTWD, R—F 7 RIE, 2.2~3.3mm T, —BHREERRY ~— (R 7rA1L 2.9
~3.7mm, RY 7= E=102.0 nm) & RZEFRV, HETENIL, Ered = —1.77 V vs NIE TH Y | WEROIERN
U~— (KU 7vd L Ered= -2.47V, R 7xz=L =1L Ered =-2.08 V) £V b/hELEBEBEFRZHEORY ~—Th5
ZEMHERINTEY, IAAeEER o ERKRY ~—0O n ¥ A TEEMEOAEEMREZRIZ L TW5,

% 6 & [General conclusion] TiX., AFEDREEZRIEL., SHORLEEZRLTND,

PA A3 512, Ry Tl BRI EN 2 5 TR B RS rIeeFl n HERE O 2B T 5 & & bic, ZoE R, Bl -
DEFHEICET 2RI L T D, T ORVEARIL, —0 T ORCKIGED DEAROTRFHEE £ T, AFERHIE
BOR S5 WHER 7 AR @ o0 P OB G O EMER 0 2T 2 b DO Th D, Lo T, ATt (B5Y) 07w
ELTHORMERH D DO LBD BN D,

6% - WSCE B, 3L 2000 F2 & 5630 300 §E 4 1R ORMT 500, b L<IE3E3C 800 554 1R H L T2,
Note : Thesis Summary should be submitted in either a copy of 2000 Japanese Characters and 300 Words (English) or 1copy of 800
Words (English).

HEE @SB LRIV —F IR (T2R2) IZTAZ— Ry MARIIET DT, AR ATREZRHIFH D N TIERL TTZEW,
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This thesis describes controlled synthesis of m-conjugated polymers, poly(1,4-pyridinium) and
poly[1,4-tetrafluorophenyl-1,4-(2,5-dioligoethyleneoxy)phenyleneethynylene],  their  self-organization
properties, and electronic properties of n-conjugated system.

In chapter 2, chain-growth polycondensation of 4-chloropyridine from quaternized 4-chloropyridine
initiator to yield poly(1,4-pyridinium) with end modification of the growing polymer was developed. The
initiation, propagation, and end modification processes were governed by nucleophilic aromatic
substitution, based on kinetic analysis and model reaction. In addition, more than 9 polymer repeat units
possessing the initiator end group was found in MALDI-TOF-MS spectrum of the obtained polymer.

In chapter 3, controlled polymerization of bifunctional monomers having oligoether side-chains,
triisopropyl((2',3',4',5',6'-pentafluoro-2,5-bis(oligoethyleneoxy)-[1,1'-biphenyl]-4-yl)ethynyl)silane, ~ was
established using a catalytic fluoride anion to yield poly[1,4-tetrafluorophenyl-1,4-(2,5-dioligoethyleneo
xy)phenyleneethynylene]. In addition, sterically large oligoether side-chains causes less reactivity of the
polymerization. Moreover, modification of both polymer ends were demonstrated through post
functionalization.

In chapter 4, the aggregation properties of the PAEs were investigated in THF and water mixed solvents
as a good/poor co-solvents system. As water content increases, the maximum absorption peak was
redshifted by 20 nm. In thin film, shear-induced in-plane orientation of polymer main-chain on Si and glass
substrates was investigated by polarized optical microscopy (POM) and grazing-incidence wide-angle
x-ray scattering (GIWAXS).

In chapter 5, spectroscopic and electrochemical properties of the PAEs were studied. Such fluorine
-containing polymers exhibit anodically-shifted reduction potential compared with conventional
n-conjugated polymers such as poly(p-phenylene vinylene) and polyfluorene determined by pulse
radiolytic experiment and chemical titration.

As above mentioned, this thesis provides novel types of reactive and interactive n-conjugated polymers
via controlled polymerization and post functionalization. These findings through this thesis will open a new

avenue for the next generation n-conjugated polymers with controllable self-organization.
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