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AFw3CiE TDevelopment of Efficient Reaction Systems for Electricity-driven Post-functionalization of m-Conjugated
Polymer Films (n 4% @50 FIED @R EMAR A MERELIEOME) | LBEL. IEETENN, R4 EPOHBMS
NTND,

# 1% [General Introduction] Ti%, EBXALZMRR A MEREILIETH D@0 FEMGOBRRBICED ETOY
BRER, ZNETORECIEZARRINTHEN LI D 2T, @ FEMRKIL., FCEMRESRLEOL D ERMDN k-
WA TR R E 2 SOBEE R L, TOEFXE BEMIZ O TR L,

%5 2 7 [Lewis Acid-facilitating Electrochemical Post-functionalization of n-Conjugated Polymers] (%4 3 ¥ CTHER &
NTEY ., @oFEMUSOEER R L OEEEAREOILRE HIYE L TR ZIT- 7,

% 2 ®H 1 Development of BFs-facilitating Anodic Chlorination of Poly(3-hexylthiophene) with High Current
Efficiency) TiZ. WA A TH D=7 vk R 7 HE T F LT —F LK (BFs-OEL) 2%, FERILA YO EMEER
{LZRET D ZEITEBR LT, RYB~FLLF A7 =) (PHT) OEMEFLEIEDEBIRBIRILIZ OV T
Lz, Y427V IHRLE AN — (CV) HIELY, FETHD PIHT OBEmEE{biX, BF-OEt FIZHW
TIREEND Z LR ahoTe, Fio, BFEEFRILKINCI T DRI ThH DI A A OEREALIL, BFs-OEt
U WTHIHI S D Z &R 0noTe, 2 2 DOMEHROKER, BFe-OE M5 Z &12L - T, P3HT @
BRSSO m BT Lz, MEtOfER, BF-OE Offifl&E% 01 M L LTt h=FU L
(MeCN) N IIE T 2 Z L5300 | ERIEL Vb @Bz R R EMIE R LR R OMEEI I LTz,

%5 2 75 2 %6 TDevelopment of AlCIs-facilitating Anodic Chlorination for Post-functionalization of Aromatic C—H Bonds
on n-Conjugated Polymers] TiX, % 1 WMOFEEZBE X, TR EREMADOHEEL BIE LT-, LRI
R BT VI=T L (AICK) Z/A AFEHIEFRIRE T2 MeCNIFIRD, Febili LI-EBMRTHD Z LAmnho
72o 2@ AICI/MeCN ROl L EIT BFs-OEt/MeCN R &V BN TRV, F7z, HETH D n &GN FO
BRER L BARHES D Z &8 CV JIE X W IS T 78 572, AICI/MeCN F % T P3HT DEMIERSUSEAT
STRER, HBEMEPK 0.7 FTld, BERITH L TEEMICKIGEIT L, BFs-OEt/MeCN R &V & &=L
B R ORI L2, £72. AICIs/IMeCN R&1E, P3HT XY LD E WA Y (p-7 = =1 >) 3H (PPPs) <°
RY(9,9-A 7 FNT A L) (PFO) OEMBFSUSIZHHEHAFRETH D Z LR nnolz,

% 2 T 3 0 [Post-functionalization of Alternating m-Conjugated Polymers Containing Fluorene Units via
AlCls-facilitating Anodic Chlorination] TiX, @5 FREMIGOE 2 5 REHAGEOILRE BIEL T, 7141
HHEATL24EZRLES o HEEGS T PFI-AN) OEMEFRNMBISE BT Lz, 8 2 M OMELR
AICIs/MeCN %% VT P(FI-AN) OB ST o TR, BAT AT U —L o=y hOEHECHEHE
EDEVITIS UT, P(FI-AY) 13872 2 SOGE%2 7R Uiz, & ORISHEDEVMIOWT, NMR JIEIC X AT LY
FHRFABELVHASMMNCILE, 72, HETIALA LYoy M SRR ALES © LEESSFIE. e 2K
RS L TR R DR Z RS Z Lol

% 3 % [Ordered-structure-facilitating Anodic Chlorination of Poly(3-(2-ethylhexyl)thiophene) | Tli&. &% T BRI
2B D o RS THEOBEDOREBELIALNITLZEZENE LT, R G-Q-mFAAFIIWN)TF T x)
(P3EHT) DOEMIMFFALIIEZET NG E U THRE 21T > 72, BARINITIE, P3EHT iz 18- 2 BBy i 2 28 5
T5HZEIZE D, PIEHT EOMFEEZHIE L, OGN EMERSONRIETEBRERE L, TOME, 7
FNT 7 Ale PIEHT WA 52 57 nakL s auNu¥ o & MRS IV /2B, PSEHT OB
BOSITEE AV EEIT LR o Te, —05, 7 b7 Fr 7 T o 2 BREEIC V2R, RS PED RV P3EHT 4
bz, TR —EREGECHEELEIND Z ERgho T,

% 4 7 [General Conclusion] Ti, A LFHTAERIE LT,

%« FRSCEEBIL, FI3L 2000 7 & 95832 300 354 1 HT DT 572, b L<ITTEL 800 5% 1 FRE L T 723wy,
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The aim of this thesis is to construct efficient reaction systems for the electrochemical post-functionalization (ePF) of
n-conjugated polymer (CP) films. To this end, two problems of ePF were solved in this thesis: i) the low current efficiency in
the anodic chlorination, and ii) the lack of fundamental knowledge on the relationship between the structures of the CP films
and the efficacy ePF.

Chapter 2 is composed of 3 Sections, and treats the first problem.

In Chapter 2 Section 1, the author improved the current efficiency in the anodic chlorination of poly(3-hexylthiophene)
(P3HT) using boron trifluoride—diethyl ether (BFs-OEtz) as a Lewis acid additive. Adding BFs—OEt, to the anodic
chlorination of P3HT effectively suppressed the undesired anodic oxidation of chloride ions, which decreased the current
efficiency in the reaction.

In Chapter 2 Section 2, the author demonstrated the highly efficient anodic chlorination of CPs using an acetonitrile
(MeCN) solution containing aluminium chloride (AICIs) as a Lewis acid and a chlorine source. The AICIs/MeCN system
facilitated the anodic oxidation of CPs and exhibited high oxidation tolerance. Given these findings, the author improved the
current efficiency in the anodic chlorination of P3HT, and achieved the electrochemical chlorination of
poly(1,4-bis-alkyloxy-phenylene-2,5-diyl) derivatives and poly(9,9-dioctylfluorene) for the first time.

In Chapter 2 Section 3, the author performed the anodic chlorination of alternating n-conjugated copolymers containing
fluorene units using the AICIs/MeCN system to expand the applicable CPs. On the basis of characterization of the resultant
polymers from the reaction, their different reactivities toward the ePF were confirmed.

In Chapter 3, the author clarified the relation between the structure of CP films and the efficacy of ePF by performing the
anodic chlorination of poly(3-(2-ethylhexyl)thiophene) (P3EHT) films with different structures. Amorphous P3EHT films
were not electrochemically chlorinated, whereas the anodic chlorination of crystalline ones was successful. In situ
conductance measurements of both P3EHT films revealed their contrasting reactivity.
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