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IR B F A F IS Y Rl L § 4 7 (coil-coil block
copolymer) [6]) > #itE Al EXBL ;4 B F rod-coil block copolymer 172 % frEC
A B B3\ & &~ F (rod-coil block oligomer ) - Hll-11

@ SV

Bl 1-11

(a) coil-coil diblock copolymiers,
(b) rod-coil diblock copolymers (total molecular weight >20 000 g/mol)
(c) rod-coil diblock eligomers (total molecular weight <20 000 g/mol).

A BB B ~ F (coil-coil'block copolymer ) H s = = ;8N §F_ A iv & +
PARFE MR AR OTRLRES R AL S R (G
poly(styrene)-b-poly(isoprene) ) » o ** f& 73 4p % chfc U £ HéER & >
BAAdBAAPRE DR > B 4P T 0 F] A 4 fdp 4 3 (microphase
separation) I % [7] S fEdcAp~ BenE S € R FHNF AT AL P
£ w5 (self-assembly) 3R % -

¥ooh - AR B BN 8 & (rod-coil block copolymer) 12 % > H A

. (rodblock) 7R T U E UF R EM LU GEAZEE R A > T

R

£ (coil block ) R &7 12 & #F AR g R e ie i g ot § 4
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&3 fodp A 3 (microphase separation) 4 2 f £ k8 % (self-assembly )
G 0 B R F S (1) #E FH (coil block) 2 £ % H. (rod block )
PARRRERS BT 5 (2) AE (rodblock) F - @eh? ik (3) 3
W2 S E A BEATTH) S TR E R - B d TH N AT ¢
PR egengl s Bl S LR R S el S A

FAEE FPPFEUECERET R E G R FP BRI E

Amv ATFRZ e A PR AL PR g B
2 0 &= MU H BOBL N B 4 30 (Tod-coilblock oligomer) d v AF % F
A T MR B BT o FAArE 3 c0f £X (rod block ) &7+
F2FAENMLEP LA ETHAERYE S F (rod-coil block
oligomer) 2 k& {5 o
8B H BN B #F (Rod-coil block copolymer ) 2_ 32 #%

- BB B A cdil-coil block copolymer ) ehHE ¢ — iF F

VUL ERIRA BN 2o B A G oArS) endit BOR BB 3 B 4+ (rod-coil block
copolymer) > igf& % & + it & 4~ chp £ 2 & (self-assembly ) ,T* 23 g d
AR B R AT F A R M BN ® 4~ 3 (rod-coil block copolymer ) £

FAHEBE RS (rigid rod) M2 HAF A3 agF s TR A4 p b

% (self-assembly ) ief@ 2 F P > 2 ficdp # 8 fed B % B (rigidrod)



EEE I I RIS d WEMHEBNF A F (rod-coil block
copolymer) 7 B A kA > A RA RHDH R T F o Flt oM R 7 H
M E R EH 3~ F (coil-coil block copolymer ) +* #m 3 o ,T*ug

i¢ ¥ Flory-Huggins interaction parameter y 3 v o P a0 & iF > ¥ it B A

BBV 3 & F (rod-coil block copolymer ) 4p 7 5= ( phase-behavior)
£ - BREFDRGF fFE o BETE R 2 K3 HW e sz R

7| ¥ FF 4p (nematic and smectic mesophase ) 3 2 + 11 &2 R % F Y
Bk m e R kAP B Ape o ey 0 e A AR et
R 5 03] i (non-lamellar motphologies,) #c 43 4v 12 FE ] o
¥phage-behaviot) i & B 4532 25 1 7 7 # #_Semenov{r
Vasilenco [8]); & H #= 7 #. . 'Semenovi=Vasilenco ¥ £ % Jg v 7 4p 14 %
R 7148 nematic phase and smectic A > & 4p PR B ¥R 4 rods ‘Fﬁﬁ’\%
E Rk edp & (lamellar); { i8- % #1787 3 08 & 714p smecticC
HAB3ne rods  E Ak sk endp A *- BHREO[9)[10])-
3 p o it g2t 8 > SemenovirVasilencodl &1 w B 1 (1) R &I
1 % %% & (ideal gas entropy of mixing ) (2) # 2. & = #[f7g4p 3
i®#* 4 (steric interaction among rods ) (3) #E e B (coil stretching )
(4) #cA £27 3 gheni®* 4 (unfavorable rod-coil interactions ) o & &

79 1§ 1% & (ideal gas entropy of mixing) & fefith H 4 3 F & g
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Fped 3 M AE 22 HWiRaaips (8% 4 (steric interaction among
rods ) _17 & ¥.38 &7 (Flory lattice = ;2 ) #1745 31 &k gt el E (coil
stretching)) #_ & F T % R T 2RI R hiE > AFTHHAET D
TR AU A Y A B3 3 geni®* 4 (unfavorable
rod-coil interactions ) ¥_d Flory-Huggins interaction parameter y — #7/4 2_-
FERABFE O REIR O R FEDZ BO A W5 e R
FEA S oA NI A SR B ol B AR A Y > U N Bl ehF)
#AG g

Williams §= Fredrickson # v /J\ B IR i g RiE 2 RS
#-%] (Hockey puck micelle‘) % ﬁ’i%? L] ﬁiiﬁ.. P A

) R (T R o BRI BRI Ighp A A58 5 X ] il

#omE At s BE [11](F1-12)-

:

Bl1-12

Williams = Fredrickson 3 iB] § $ e 5 (= (£0.9) ehpFiz > i&
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e R o EEMHEF L & i H 7 1300 E
b NI BBl 38 B A~ F (rod-coil block copolyme it o AR B B
HEY D FIPERRZ 2RI AT TR IRz PR E
FRG R — A o ha AP RIGERE BT DG4 o
STILE & g~ ehpd a2 ¥ E o & Flory-Huggins interaction parameter
(ESN ERA B AS SNO I Ted R S A B = e
(coil chain) #r A m EC #7735 = g BE b o Rk 3 cnf R 45 03]
(micelle puck ) P » A E 304 J_BER 7T UM AP T 20 B (5 e fB s
SRR RS PR - P A AR PRS- BRIk eE > H XS R
A d A BT AR ek PR B B g e R P R oh
B o BB BK kgl (coil chain) X ok &k P 0T w

SFLE R B R B W B o dok 00 Lok endk 0 B B B4R (coil
chain) H.d gk P wimicbt I d > 2R eiEA| R 5 - Bpd S8R KR
R i e TRk W IR R R 2 A+ 3] (Hockey
puck micelle) #dtBEE AP R K endp & (lamellar) % g0 - B
pebendo g o T Pt £ G hd G i £ 4o A B o Williams
Fredrickson ~ ﬁ ¥ Semenov {r Vasilenco =12 i > 5 ¥ d AR S
A R4 03] (micelle puck ) fok & 4p & (lamellar) shigpehp o i

an s @‘ﬂ} PR S coBb B 4 03] (micelle puck) ta Bl ()
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1-13) -

d 4
g 3 P
o ! e B 1-13
. I:I (I) bilayer lamellae,
: l,r'/ B ': 8 n = s (IT) monolayer lamellae
! - (IIDbilayer hockey pucks,
. llr,r o (IV) monolayer hockey pucks, and
N II.- _ (V) incomplete monolayer lamellae.
4@
SHEHEALNELSF ( ) 2B

g B A B (rod-coil) Al dL S o ¥ ek - bk £ g BoAl B
;% &~ 3+ (rod-coil block oligomer)? frix & A £ B8 % 4 F (rod-coil
block copolymer ) efp 3212 2 (B G502 » Fd T HEH BH R D
HH EReERE RS F 4 F (coil-coil block copolymer ) vt #m 3
,T.% ¢ i¢ ¥ Flory-Huggins interaction parameter y, 3 “e 4% % Flory-Huggins
interaction parameter % 0 @ EFHAR S B E p P AR g 2 o T
#H Lo+ B MANIEBNF &~ F (coil-coil block copolymer ) o d 3% pt
fas + o B3R e (rigidrod) ¥ 8 - & & (monodisperse) 7> F]pt
MArH B A BB At ¥ hd NI RHEET U - Bt § A

R E LR B s A B BN B 4+ (rod-coil block oligomer )
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TE RIS RO e R HIEF S 6 0 d 3% polydispersity .3 £

< R Fpt £ 3 B - 4 % (monodisperse) fhfit B A BB E A S

(rod-coil block oligomer ) #_3 f& = 3% i o
BAFLIPRaET & %

8fic A BB % 4 F (Rod-coil block copolymer )

Ober & Thomas M I& g+ B & 03 3% > & = 410 poly (hexyl
isocyonate) & A £< » polystyrene 7 $icF e A BB ;8 3 &+ (Rod-coil
block copolymer ) # poly (hexyl isocyonate) =% & & 7 900 > polystyren
FERS 300> f% A~ 8 G ERA R H AR (lyotropic liquid
crystal ) [12] [13] [14])5

Schéeme A

n—Bu—['GH;- CH=CHL —EE:H L
n-1 E:I-lg,l;l‘:H,_:lrhl:E:ﬂ : i
(CHglsCHy

&

BT BT REMET RS B3 ek A i (zigzag

morphology ) > £ 7 % & ehk 7 4p & 4244 B (long-range order) > [
1-14)
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& 1-14

TEM images for (a) zigzag lamellar morphology of rod-coil copolymer with frod = 0.90 and (b)arrowhead
morphology of rod-coil copolymer with frod = 0.98.

Jenekhe % % 2 polyphenylquinoline % & £ > polystyrene & #itf< ek

f

U UUIDUURPT | | | 1 7 R S,
FALEREOREH RS F o B E S A RS

Bl g
P |

S-acetal-2-amino benzophenone

polystyrene 7 ketone metﬁ}'}?Leﬁ"em 3‘; : %gf’

o s

"oty — 1ol

Jenekhe #7iad ke A BRIV B A F > 57 p £ e ianpt 72t

—i

¥ P o srdedp 2 enA 5 ¢ 3 kK (hollow sphere ) ~ K ik
(lamellar ) ~ ¥ 7% 424 (hollow cylinder) fr# i (vesicle) Bl-15)

o AP f e Bk 0T B Bk R B e AT 2 R RS i R o
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.L Giosodd solvent Nor coll
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SLQoR
o e o

l Salvenl evaporaion

(a) Schematic representation of hierarél%gjégl 3 f.-ongam ﬁon mto ordered microporous structure. (b)

Fluorescence photomicrographs of soluti'gtf- t mlcellar ﬁ]:ms of PPQ,¢PS;y obtained by ambient air

drying of different diblock solution concentratlons ﬁl CSZ (A) 0.005 weight %, (B) 0.01 weight %, and (C)

0.5 weight %. Arrows in (B) indicate regions of self-ordering.

8B H BB & & F (Rod-coil block oligomer )

v

Myongsoo Lee » 37 % A f<¥R8 4 5% & 4 » $cf< = poly(ethylene
oxide) gt B B34 & & F  (rod-coil block oligomer) » o % 7 F e
BEER S RFBABMNESFp L 247 i fota 7

[17)[18)[19])[20)- (@l 1-16 ~ B 1-17)
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ajn=7 bn=8 ¢in=10
din=1Z ejn=1% fin=17
gin=20

Scheme D

Schematic representation of supramolecular
structures of rod-coil molecules 10. (a) Smectic
A, (b) bicontinuous cubic, and (c) hexagonal

columnar phases.

Bl 1-16
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ajn=22 bjn=34

Schematic diagram for the honeydo‘r‘nb-li“kq‘ .1£iye,r:f9rnied, by the rod segments of rod-coil molecule.

w7

Stupp #74 # i§ triblock copolymer » 2 A} = jg= gtk eh 2 Sf B ip - H
f#f s H - » % (monodisperse ) 7 polyisoprene @ i&fd it Ff BB &
4 3 (rod-coil block oligomer ) » > %g d B A R ek R B

AT (froq) > @ 3 bl BBl A 5 (froq) § =7 B endl
i o @ ¥ k= OH o r-,g;wf 7B A st 0 3B S T Mok ER ok

B TR G op A

—

REA2 FL-18) - [21] [22]



i

b el B
jig med =2
bz meid F=14
Id Bl Fe=gmi
ia Buxl T=iF
1 =KL T30

FE] 1-18ransmission electron micrograph of rodcoil 1a with an average of 6 units of isoprene and 6 units of styrene in the

coil (a) and of 1b with an average of 9 units of isoprene and 9 units of styrene (b). The shorter coil leads to more polydisperse

and disordered nanostructures.

2Rl o
d 2N A B-fic Bk 4f £ ~ 3 (rod-coil block copolymers) > ¢ 4 F

= = A [N S () » 2 5 -
M T A &3 B ehp Akl

it (morphology ) ° i&f8 45 7k chdg

S R B (rigid) fo3 5 (flexible) 4p3 et 54 @ 4 4%

~
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2

AR D e B (anisotropic structures ) o @ &8 E - E B K AE & &
+ (rod-coil block copolymers) £ 3 # ¢ & 2 ArengF{tfes * o A7
R vy AR MK A B EBR AR £ 4 S R
Bl Rt A3k R iRt o AA D KT HEF R RA K S
SE R MR B M AT b - S A4l (low
polydispersity ) e £ &k 3 4r 4] & (morphology ) 44

A enp £ & = 3 K grrod-coil block copolymers  f g S &8 iR 4
i # (fluorene) 7 2 48 > F]1 G B A 4R F k@ ok (extremely high
A % (quantum yields ) v ¥ #44& 2 14 (thermal

photoluminescence )’ § & +

stability) ~ f* & #& ¥_4 (chémical stability)35 i+ - £ 327 372 ¥ 2 o4t i
SERT kD R R A k> T A P LA Boeh

BH # 3 i 49 = rod-coil block oligomer * #4% 3¢ o

A RRERT L AP MR EL > R B H R DRH
o RESHEEFRABAfCLIHAPI NP TS o a K w o "f TEH
¥ h gk chalkoxy group 0 R E R S B F iR 0 VOt AR T T
OH 4 » # 22 25 M -kpi-keamigs & Wi rod-coil block oligomer

wi o
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2-1 R RE

2.1 AR AT DR EE

B Li R
1-Iodoethane LANCASTRER
2-Methyl-but-3-yn-2-ol LANCASTRER
Bis(triphenyl-phosphine) palladium(II) chloride LANCASTRER
Boron tribromide ACROS
Bromine MERCK
Flourene TCI
4-Bromophenol ACROS
Potasium carbonate SHOWA
Potasium hydroxide SHOWA
Copper (I) Iodide MERCK
Potasium tert-butoxide LANCASTRER
Isoprene ACROS
n-buthyllithium ACROS
benzoaldehyde TEDIA
p-toluenesulfonyl chloride ACROS
1-Bromooctane ACROS
1-Bromododecane ACROS
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402 5 * i A AT

7% A PR
Chloroform TEDIA
Dichloromethane PHARMCO
Ethyl Acetate GRAND
n-Hexane GRAND
Tetrahydrofuran PHARMCO
Toluene TEDIA
Triethylamine ACROS
Methyl Ethyl Ketone TEDIA

FTRRE

i\

e %

-
£ 34 S & °

Pop £ 45 %

A5 gy
= R % P )k arpl iR 2 g k¥

H%ﬂ@%@ﬁﬁ@?ﬁaoﬂﬁﬁﬁﬁﬁﬁ v % L ¥ BcH i~ 5

B =M 0 0 o A&

3 ko 4 o
~F AR gy
BRERETER ;

PRIE N 3
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A5

BEL AR

g

3 e
TEFREET
ill %’){ : ‘jt'] °

LA i f L B BT eI E e RET A
REBRE T R F R K

LRk R
ORESE
B

FR T H enE S T BAS  F2
» B AP SRR TR R

w2z d
AATR R L3

oo A0 2 i 4% ?E‘Z”ﬁ B 25

FE TR

SF BB

200 o
7}9@;#&’ F] % HHB*E]
i iR B A i kRS

SR SR o

if L BT HcdE 1L B

L1 75

A £ BEZ AR
EFoOBRZRR&E LRSS IEARY RN I o F 4 HETR &
FREETEERLAAEGERERER A Y Rk TR
L ik & R A FENEE B AL
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ZABAITRIZ D AR Hkand Bkt gk FEE e b
RRZEE RMET 2R FOREE LG BTRE LRIV EE
MAE TV RRER o R R E F AR ZE el FRr G
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& nde

K2CO3
B —< >—OH + —_— —< >—
r \/Br Br Ov

(A)
Pd(PPh3)2Cl2
Cul | —
Br o = OH - —
4< >* ~ 4" HO = QOV
EtsN ‘ \ /
(B)

KOH
S o N I o

toluene

©

35



O oo Qo

CH2Cl2

(D)

O‘O s O.Q o

(E)

)+ (E) —— \/O O — O.Q Br

(F)

F AT
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KOH 10 = O O =
G) . . % I
Toluene

)+ H—>= o )= 0.0 = 0.0 =)o

1))
B B AT
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w10y m Q= =
@ -

)

K2CO3
(J) + 2C8H17Br —————» CgH170 O = 0.0 — 0.0 = O OCgH17

0
K

K2COs3
(J) + 2C12H25Br—————3 CqoHp50 O = 0.0 = 0.0 = O OCy5Hys

O

(L)

B AT
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(M)

(M) + TsCl ————>

(N)

(D+m%——+\»%v*&ﬁ%gc>=40‘0“=§nﬂp== OH

(V)

B AT
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K2CO3
B OH + _
rO ~o- Br BrO Ov

Z4-Bromophenol (105 » 57.8% ¥ 2 ) -~ Potasium carbonate (255, >

181.1% 378 ) » ;3 **Methyl Ethyl Ketone® > 4v#ize jiil ] pF o f 4o »

he

1-Iodoethane > * JEovernight s = ¥

d

EBo B At Bk

S5k Eikic o F A BRA ¢ R AOTA 0 A F83% -

'"H NMR (300 MHz, DMSO, dppm): 741 (d,2H, Ar-H), 6.86 (d, 2H, Ar-H),
3.97(m, 2H, -OCHz), 1.29 (t, 3H, OCH2-CH>).

Pd(PPh3)2
Cul | —

Br—< :}—Ov + —4’>OH > HO — QOV
EtsN ‘ \ /

(B)
A #-18 i & PA(PPh;),Cl, (0.174 5.0 0.2487 % % 8 )~Cul (0.0945 5. »

04975 F X D)L B ¥ F B3gY » B KA § F B S B (A) (5

Fo 02487 3 B)4e x5 v~ BN (100 £ ) > s £ 90 Cie i 1 -] pF >
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£ 4c » 2-Methyl-but-3-yn-2-0l(3 = = > 2985 T ¥ 8) - k i 20 /] p&F >
R ERS 0 ARITEGN U & T RERER S Bk > Ek
FRELAEE K BRI AT M E AT A A W 4 R 335 w0 A5

66% -

'H NMR (300 MHz, DMSO, dppm): 7.44 (d, 2H, Ar-H), 6.86 (d, 2H, Ar-H),
5.35 (s, 1H, -OH), 3.98 (m, 2H, -OCH2), 1.40 (s, 6H, -CH3), 1.29 (t, 3H,
OCH2-CH3).

KOH
A= O 2B O

toluene

©
¥ (B) (3.35 5% > 164 ¥ 5382 KOH (1.1 5. > 19.7 F £ 2 )£ % »¢

F J#L ¢ > 1 toluene (80 % 2 )& A W > 4c B in g 900C P F 24 /| B
6 A FrL FE > A% toluene #iz 0 U F T RERE Bt G

R0 U ECRERERAER K o iR FE 0 M E AL AT A BT AR 4 R A 2.00

'H NMR (300 MHz, DMSO, 6ppm): 7.38 (d, 2H, Ar-H), 6.90 (d, 2H, Ar-H),
4.01 (m, 2H, -OCH2), 4.01 (s, 1H, =CH), 1.31 (t, 3H, OCH2-CH23).
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O e

THF

(D)

P~ fluorene (10 5 > 60 £ ¥ B )% potasium tert-butoxide (13.0 5. > 116
TER) X ENE RFLY 0 OMEF AAE F o5 #EZ X Bt » THF
(150 F 2 )& 3% 44 60Cx i 1] PFis £ B4 » ethyl bromide (7.2
5969 FX B BRI RE 12 0P wRFIR A
#-THF #6320 11 = % ¥ '2 & -RIZB Yok Wk o 1 ﬁ]\,{"ﬁii}_xﬁ;}\ ,

Bifde L 0 10 H A 4T A B PRl 12,7 %0 A % 95% -

& (E)ig

U DR —— o

(E)

D)1l %> 495 FFB) 3= F 9% 150 2 > B R g~ b

75251502 8) 2F T F K48 ) FFie £ 4 » & e NaOH
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kiR ERBRRIEFAIT I O RF N & TREREP TR B

=

¥

fo T RS 4

d
W)

TR PV TV EEE D CERNVER S

2 16255, > 2% 87% o

'H NMR (300 MHz, DMSO, éppm): 7.80 (d, 2H, Ar-H), 7.68 (s, 1H, Ar-H),
7.53 (d, 2H, Ar-H), 2.03 (m, 4H, -CH2), 0.17 (t, 3H, -CH3).

g (F)eh g &

© + (B) ——> \_0O O = 0.0 o

(F)

B (E) (16.08 7. » 42:32 &% B)qcfgtit & Pd(PPh;),Cl, (0.296 %
04232 % £ B )~ Cul (0.1608 & » 0.8464 & ¥ B )& % v F Jpsg® » B
TAREF F M= 0 4er EGN(100 £ ) 5 e £ 90Ci it 1] pF >
F4r(C)2.06% > 141 FED) » 5 20 | p> w3 2H % > LRz
EGNo iz &7 =2 k5o e b g 84 0 U RCGRER R K 0 B

foo I E KT AR @0 F FM32 0 0 A% 51% -

'H NMR (300 MHz, DMSO, dppm): 7.87 (d, 2H, fluorene-H), 7.81 (d, 2H,
fluorene-H), 7.69 (s, 1H, fluorene-H), 7.60 (s, 1H, fluorene-H), 7.55 (m, 4H,
fluorene-H and phenyl-H), 6.97 (d, 2H, phenyl-H), 4.06 (m, 2H, -OCH>),
2.06 (m, 4H, -CH2), 1.33 (t, 3H, OCH2-CH3), 0.18 (t, 6H, -CH3)
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AR =

£ (G)ent B

(F) + = % OH -

(G)

Lt &4 (F)(3 %0 6.7 F X 3 )fo it & PA(PPhs),Cl, (0.047 5 >
0.067 = 3 B)~ Cul (0.0255 % » 0.134 F £ B )£ ¥ »>F fpig? » M E %

GAE F F = 0 470 BN (80 ) 4ot 90°Ciw o 1 /] P

a1

4t » 2-Methyl-but-3-yn-2-0l(0:8 /3 =, 8.04 £ ¥ B) » £ i 20 | & -
P E RS ARITEGND Mo F BRIk KB o b A > LRk

yﬁ;g_% Ko BRI FT 0 F R B S FME 22 50 A 5 T3%-

'H NMR (300 MHz, DMSO, 6ppm): 7.84 (t, 2H, fluorene-H), 7.60 (s, 1H,
fluorene-H), 7.55 (m, 4H, fluorene-H and phenyl-H), 7.37 (d, 1H,
fluorene-H), 6.97 (d, 2H, phenyl-H), 5.47 (s, 1H, -OH), 4.06 (m, 2H,
-OCH2), 2.06 (m, 4H, -CH2), 1.48 (s, 6H, -CH3), 1.33 (t, 3H, OCH2-CH3),
0.16 (t, 6H, -CH3)

& p () &

KOH ~_O O — 0.0 =

(&) _—

Toluene

(H)
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# (G)(22 5049 ¥ 0)z KOH(5.5 % 9.8 F 5 )& § 305 iy
FL ¥ > 14 toluene (100 = 2 ) A # > sefie /il 90°C » 24 /] PFis » 4
r3 FR > A toluene FIz 0 M F TURECREE - YT h G g o
BORERERAR SR o B e BT A ARG F R LSS Lo B X

81%

'H NMR (300 MHz, DMSO, 6ppm): 7.84 (t, 2H, fluorene-H), 7.61 (s, 1H,
fluorene-H), 7.57 (s, 1H, fluorene-H), 7.49 (m, 4H, fluorene-H and
phenyl-H), 6.96 (d, 2H, phenyl-H), 4.26 (s, 1H, =CH), 4.06 (m, 2H, -OCH>),
2.06 (m, 4H, -CH2), 1.33 (t, 3H, OCH2-CH3), 0.17 (t, 6H, -CH3)

& (end

F) + H———

@

L#it &4 (F)(1.14 % 0 2.56 % £ 3 )foigit & Pd(PPhs),Cl, (0.018
5o > 0.0256 £ ¥ B)~ Cul (0.01 % > 0.0512 F 3 B )& ¥ 3 F ige »
GIRE F FHEZ X o d ~ EGN(80 £ ) s £ 90 Cir i 1 -] pF o
B4 rH)(1273FER) > F 20/ F w28 Ldiz BN
D E MRECOREP o B R KA K o E R i 0

?‘fl%]*%’l”\é{ﬁ-’ Fxd FHE065 0 A2F31%-
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'H NMR (300 MHz, DMSO, dppm): 7.88 (d, 2H, fluorene-H), 7. 86 (d, 2H,
fluorene-H), 7.80 (s, 2H, fluorene-H), 7.60 (s, 2H, fluorene-H), 7.50 (m, 8H,
fluorene-H and phenyl-H), 6.95 (d, 4H, phenyl-H), 4.06 (m, 4H, -OCH>),
2.06 (m, 8H, -CH2), 1.33 (t, 6H, OCH2-CH3), 0.18 (t, 12H, -CH3)

Pt 2.5

i & )ik 4

@

)

Beit £4I)0.6 500795 FE ) >3 F &2 E 3 kM EZ
de o BRI F PR S AMT8%C A » BBy jFtex R >N FRT
P4 48 /] BF 5 -2 NaOH j&u 4 >+ #4556 30 » 48 0 £ 40 > 20%0%
CE kB G B M S R R ER s b A A
RARRREE K R AT M F LR AT e T RS R FIRE 03

o0 AT 54% o

'H NMR (300 MHz, CDCl;, oppm): 7.60 (m, 4H, fluorene-H), 7.506 (m,
12H, fluorene-H and phenyl-H), 6.82 (d, 4H, phenyl-H), 2.04 (m, 8H, -CH>2),
1.24 (s, 2H, -OH), 0.33 (t, 12H, -CH3).

& (K)eng 3

K2COs3
(J) + 2CsH17Br ———» CgH;70 O O‘O O‘O O OCgH17

o
(K)
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(1) (0.35% »0.43% 5 2 )~ Potasium carbonate (0.185. > 1.29% ¥ 8 ) »
7% **Methyl Ethyl Ketone® > 4v #ti% /it 1/ f#F o £ 4r » 1-bromooctane ( 0.74
o0 1.29% 378 )» K overnight > 11 = & T 5B Bog A >+ &K

FRpkds sk o Bipdh dc 0 FALA AT A B E I FIH0.285 0 A 570.5% -

'H NMR (300 MHz, CDCl;, dppm): 7.64 (m, 4H, fluorene-H), 7.50 (m, 12H,
fluorene-H and phenyl-H), 6.86 (d, 4H, phenyl-H), 3.96 (t, 4H, -OCH2), 2.04
(m, 8H, -CHz-), 1.78 (m, 4H, OCH2-CH2-), 1.28 (m, 20H, -CH2-), 0.86 (t,
6H, -CH3), 0.32 (t, 12H, -CH3).

C NMR (300 MHz, CDCl;, oppm): 8.68, 14.34, 22.89, 26.27, 29.44, 29.47,
29.59, 32.04, 32.90, 33.00, 56.51, 68.32, 74.69, 83.27, 89.06, 90.96, 114.80,

115.36, 120.12, 120.34, 120.55, 122.62, 126.13, 127.18, 130.90, 131.98,
133.23, 140.64, 142.32, 150.50,,159:47

EA: 2 E - C:88.46 » H:8.08

&R E C:88.5L »  H8.11

g (L)ehg S

K2COs3
J) + 2C12H25Bi————» CjoH50 O 0.0 0.0 O OCq,Hyg

O

(L)

B~(1)(0.3 5. :0.43 £ ¥ B )~ Potasium carbonate (0.18 3. > 1.29 £ 3 2 )>
% %% Methyl Ethyl Ketone #» - 4v#tik it 1 -] pBF o & 4¢ » 1-bromodecane

(096 5. >1.29 F £ 3 )> F g overnight > 12 = & ¥ %X B~ Bo5 84 >
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LE 7J<ﬁﬁfr§i;é“,‘f Ko EipPic FRAEFARER I FAWO03] 0 AF

69.6%

'H NMR (300 MHz, CDCl;, dppm): 7.64(m, 4H, fluorene-H), 7.49 (m, 12H,
fluorene-H and phenyl-H), 6.86 (d, 4H, phenyl-H), 3.96 (t, 4H, -OCH3), 2.04
(m, 8H, -CHz-), 1.75 (m, 4H, OCH2-CH2-), 1.28 (m, 36H, -CH2-), 0.86 (t,
6H, -CH3), 0.31 (t, 12H, -CH3).

C NMR (300 MHz, CDCls, Sppm): 8.67, 14.37, 22.39, 26.26, 29.44, 29.59,
29.63, 29.80, 29.34, 29.87, 31.16, 32.158, 32.90, 56.52, 68.32, 74.69, 83.67,
89.06, 90.37, 114.80, 115.30, 120.16, 120.34, 120.56, 123.00, 126.61,
127.18, 130.90, 131.98, 133.25, 140.64, 142.32, 150.50, 159.51

EA: 2#%E C:8832 > H:8.79
£ pliE . C:88.15 ~» H:8.76
AT

g M)t &

(M)

LB-F BRI F F 2B AP EZ S - isoprene(35 £ 5 350

FEA) 5 E 4c» THF(100 ¥ 2) > 4-78°C #3- L 0] B i 4 » 2.5M
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n-BuLi (10 = 2 »>25 £ 5 8) > g~ ] pFL > g 4 » benzoaldehyde(3.18
EFALL30ER) > L EFR S~ 20%e0% 14 & -KA R A4 5z THE »
M E TR KRR ok A KRRk o B i

Fl A A4 TR R 12 % A% 61% o Mn=1031, Mw=1267,

PDI=1.229
'H NMR (300 MHz, CDCl;, dppm): 7.30 (m, 5H), 5.72 (m, 4H), 4.68(m,
24H), 1.25 (m, 104H)

S ELOEE

(M) + TsCl ——>

(N)

BM) (10597353 ) &g § T3 & Kehpyridine ¢ 5 4e
» toluene -p-sulfonyl chloride > ** % J§ & #4~ 24 B -] P ; 4 57 pyridine
6o F TR RE BT E G A > Y ﬂ}xrfﬁié&“f Ko i pdd §T 0

,1?’]‘3’_@17}?4}@, /ff:'.’i/i'é’ /fi‘"ﬁ;’9 I_?LL, , é_:—% 78% o

'H NMR (300 MHz, CDCls, 8ppm): 7.77 (d, 2H), 7.32 (m, 7H), 5.72 (m,
4H), 4.80 (m, 24H), 1.25 (m, 107H)
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i & ()it

@+ —»W — QOriO=L 50—

0)

B(1)(0.3 5. 043 £ 3 B )~ Potasium carbonate (0.18 3. >1.29 £ 3 2 )>
7% ** Methyl Ethyl Ketone # > 4c & /it 1 /] FFe g 4c » (N)(0.76 5 20.645
TE R ) F 5 overnight » 7= & T ARE B By 4R 0t BRI

ok Wi FREAITARE S FE0.07 5 0 A5 10%

'H NMR (300 MHz, CDCls,:6ppm)i7.96 (m, 4H), 7.55 (m, 7H), 5.72 (m,
12H),7.46 (m, H), 7.45 (d, 2H),5.74 (m, 4H),:4.70 (m, 24H), 1.25 (m,113H),

0.171 (¢, 12H)
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PFOIH
cmﬂqygiﬁgie4agbg;q%mw
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PrOC1

oa.oa.o o

PFOHPI1000
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31 ¢ % g2 £

Sonogashira coupling °

(1) Sonogashira coupling

H — R > Cu — R
Cul A|r Pd(0)
A|r l—Pd—=——R / - A—=— R
Pd(0) reductive
Ar—X — ) L—Pd—X ||_ elimination  coupled product
oxidative insertion |
L

] '3-1 Sonogashira cotipling 7 i % 1

MEF RRERAN RGP RGFOFET AR L bl £
Edrcniflit ™ 5 4 S Z Emig BF R fE Sonogashira coupling™® o &
Jo® chz o v e 7 Pd (D)% S84 B R & Pd (0)% 2 Cul 3 £ F i
B FR e AR EPAERNLPEEF LA A T, T
Cul 2 3 AP ARG XA Jdr? B8 7R ARG 2 F R A FDA

$op L A PA(0) BF R F R 4o 39 1@ .

Sonogashira coupling ® 2_ it = 4 Tred) & fA4F ~ ¥ 4 IR AR
NPT I AL j*rsg PEEREEF Kok, 27 I>Br>Cl

k> ZRERIAFR> AR > 7RI AL FROALATER



32, BT A

AEMTGA M % DSCA AR E R TEF2 252 HafEit £ 4
7 A o
3-2-1. TGA % #7
# & § £ 17 & (Thermogravimetric Analyzer TGA)

B fF 2@ 5 5 10 T F FALET kEFE S B
BREER - AP TEEF AL S%H R L HARER(T -

BT AR

FPOCS - FPOC12

Td ((C)
430.62 431.24
(5%E £ 45 %)

330 &0 iR R

T— k7 lenk F H 02 Fluorene & = 4 5 15w & F > i 4 o1 A F 7 g et
BRETITFES 2R 0 AP ERZ D ST BFAAG L R
RAFLLANABERZLTE A+ AEVEG PG Foaffge o
R AEFAEEFETARDFEREZT ORI EF A CE SR
b g A TR ARERE M A F R EEE I AN Mo

R T R Pl AL AR fe 2 B 0 TGA chlicdy 753 -
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3-2-2 F AR AN B L FT
ph 3R E % DSC 2 POM sk 4H3t7R £ 4p 607758 2 B g [ 17 383

h -

(1) #4c£ HF4 & 15 & (differential scanning calorimeter)
BT PSR EF AR FZERZ TEAL 2 2
et BB o ARlE DSC 6 0 APEY 210 /min th 52

BACEECRRL A AR R

Compound Phase Behavior J/g)

FBOC; K’ 1111 (8.5YK” (-7.7) 1 H
I 149.1(-25.4) K C

FBOC, K 183.7(22.3) 1 H
1158.150(-24.4)K C

2324 L BHER
(2) % 3 4k (Polarized optical microscope)
BRIER S § - LR B2 EHd DSCpahdik > Flpt 54
X BEACH PR DSC R 2| %5 B A2 chfp $ 1t 102 LR e
Fo AP o MR IT IR R EFAIIFLR Y > H RIS MR SR

T kI I 2 R o FRED BT (WHPE R HIP)

Bl U Fode e x Bk 2 Sk dhiphdT o A B AR IEE o d Ve H B B
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et
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I
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=
kS
{w,
B>
R
pau
=

BB o Bt AL T U * POM ¢ 4482 ¥ I8 ]

2% fa o 1Y & 4 FBOCs ~ FBOC), ~ FBOPI1000

A POM e xsd &% S chIi % o

H /X pp E

d DSC & POM z_ & R|&2 5 Ap$tRRBLZ » BT 55 7k S Ap e

R
FERPRRR LGRS Wis o LS (0C8 - -0CI2) &
bR B E R AT R R T i

GBI A S Z AR AR R B D o ATILE sk K 0§ R P AT AR

go AP EDSE T o

£ F BT i

A Rp L R f g2 Kk

¥ R ke 7k HUV-Vis
absorption spectrum)£? ¥ 3k 3z &4k 2 (fluorescence emission spectrum) %

¥ F »c ¥ (quantum efficiency) » v B v & Fo B ek 3B 44 o

ek v RSk ek U V-Visible absorption spectrum)

Hoe gehk v AKEUTHF 548 fe i kR L 10°M 3 % 97

BlE e Bt A ARHE I AN EEFRDIMY S BERE

7

¥

gren ki AWML B AN KRB NA DA R oo F FE s NPT Y
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PR g 2 BTk o & TEE R g AR e d
o SRRl 0 B R faf & T L 28

& 363~376nm i 77 PR A L EF A RBFIAERNAL T - H

&% + 2 alkoxy group > #7143 390 nm~402 nm ¥ jF** n > 7 B8 o

—— BFOH
BFOC12

Abs(a.u.)

— T T T T T T 1T T 1T T 1T T T T T T T 1
300 320 340 360 380 400 420 440 460 480 500

wavelenth(nm)

B] 3-2 % ¢k F R ke k¥

¥ kb4 ok ¥ (fluorescence emission spectrum)

PL-solution v PL-film 3% 4 > PL-solution {%’%E} Bk % B R

THF © fie % {43 % 10°M> @ 4 3 24 3 Bt 2 2 A B > & PL-film
A e SRR S o F IR o YR g e 2 A S e
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#7100 PL-film 6 3# € 5 5o 2 Ik % o

—— BFOH
1400 BFOC12
—————————— BFOC8
wod BFOHOPI1000
1000
> 800
i)
c
2L 600
£
S i
400 -
200 -
o0

T T T 1
400 500 600
wavelenth(nm)

] 3-3'PL-solution. ¥ & 2 54 5k ¥

VRS

% PL * & d »> BFOC8 f# BFOCI2. 5 7 + AR F > @ it &
POl f ol m B g oo Bk LR X NP A 416~442nm 2 B -
& BFOHOPII000 F 4 #- #faf 3+ & > @ ¥ - #&F OH» “T1i ik
BFOC8 {r BFOCI12 ¥ =4 » e 5p 2k L & + ) #87% & 363nm - @ BFOH
VAP EERPHRT I A AN KRR RGIEE S BRIk
#2 BFOHOPI1000 #p £ 7 + » i &t | F 0w iv 8222 12 THF fie = {Rff
B 10°M > 2 g BEF R T4 ] €A L
Fooo orrd H R ATEFE I F ORI EE o BBk E ‘§§§K§§&369nm » 1

BFOHOPI1000 4p £ % ~ » * » BFOH % %-3cétk gt s it &4 § &

58



ek A

—— BFOH
BFOC12

1200

1000

800

600

400

fluorescence(a.u)
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T T T T T T T T T T 1
400 450 500 550 600 650
wavelength

B 3-4 PLofilmss ok 22 54 k 2§

ffilm > 5 d 30 d 300 S8 o SR enin ly > §058 9 n-m interaction 0 7
TUELA R BT if"‘ﬁﬁ"ﬁ ERAeER % > #1172 BFOC8 4= BFOCI12
B9 Ak sk b £ 8 416~442nm = =45 3| 473~495nm 0 @ BFOH #2
BFOHOPI1000 s 58 3k k£ » j8_416~442nm ‘= > #% 3] 445~446nm -

Bip e film ¥ kst kg ehfp ekl £ PR > N ARE 2

#% o

kxgLEF EF
e ARV U Qg =y @M. 2 BRIEF AT L L kP LT
FAF Or i PR ETIRPFLEASF Qg 2 €& F]F 2. - > Fpt > A
AL BRI LSk RFEEFI AL - APES A 52 drdn



9,10-Diphenylanthracene F 3 %% it £ 4 o
D=0, (A, /A, * I,/ I, * n°s/ n’)

r - reference  (Dr peryiene) = 0.94 )

s : sample

A : absorbance

I : relative intensity of emission curve

n - reference index

sample ®*(a) UV *(nm) PL (nm)® PL® (nm)
Solution(b) Solution(b) Film(c)
FBOH 70.1 369 433 446
FBOCS 67:6 377 423.2,442.4 473,490
FBOC12 53.4 375 416.2,429.4 475.8,495.2
FBPOHPI1000 54.1 363 405.6,426.8 445

v

9 IO-Diphenylanthracene 5 %y it &4
THF % 7% N iCN 1 ER G 10 5% R TR
Hmﬂm*ﬁﬁ@ﬁle&’&ﬂ%? VA %/ B eI

2+
233t epranEFAS

E 4
3
5

R KR E (CV)Z 2RI EHFH
CEfy PRAPF OMGFLES AR AL TR
FRfFM &2 T F M4 E, (Electron Affinity) &2 253 1,
(Ionization Potential) o F]g* » 2% i f] % g3k K £+ 3+ (Cyclic Voltammetry -

CVIK A TR TG 17 005 27 @y L) TR PfF 7]
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Mo EE BRSNS [ FRAL LR i Ea g

ERRARFEFPN 0 LFFF CENR QTR P RE TR D
et e U TS 1 ITR AR 0 &35k G e T 4R 0 R4S Y CHCN
AL EPN T LAY TR0 fel 10M # * 2 5 TBAH (tetra-n-
butylammoniumhexafluoroborate)fie = 10"'M ¥ 7 2 B CHCLy & 7%
fel 10'M > T4 » RGPl Fe & 10°M ki 7 CV g Bl o 53 3-11
Fog Al gt E et e

Eox =3+~ ¥ v % =i (V)= ferrocenece 5+ & & =it (V)
IP =(E+4.8)eV

T A s AR EE R B AP

Lgdrz ik ¥ RAELF? K 2304 A RATNEREFD
T , b #1 -
RFd 20w L 42
Pure Aonset(nm) | IP(eV)- Ea(eV)- Eg(eV)
sample HOMO LUMO
FPOCS 416 5.52 2.54 2.980
FPOC12 413 5.48 2.478 3.002

*Epc: cathodic peak potential
Peak separation of ferrocene is 181mV
Eg(eV) :Optical energy band gap (calculated from Aonset)

234 L nERTE
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[—

e ¥ BH%
~FT 3 = ¥ i Sonogashira reaction & = 1} > PFBOCS8 ~ PFOC12 -~

PFOPIL000 2 § # {r¥ £ $=3k i & $ o

-

d A4 BRI PRED > - kA &5 H TR AR 5 430
~431 o BHbe kR E AL RB TS AP BB o

d DSC 2 POM ¥z fuAp 2 2 - ¥ g Hig k5 &3¢ - @
eI G e P Bl NHERAH o #HF b aparid X eno

GEFHFT G @Rt Ed NEFERER 2R T ARk

FH AN £ 7 %;m:mra mAA I B

& PLiA%> & > o *>PFROC8 4= PFOCI2 7 #2% F A ehf ] » & &

WA ) P A IR Y@ PFOHL4e PFOHOPI1000 - 82 2% — i 4
# PI1000 ac i i 45 > iz OH L o4 » A F -+ 24
o7 i A PFOH> &3/ 3 5= & 4> #100 A ¢4p iz & PLfilm
S ood AT ELSS ?f?,- et fp > % ¢F -m interaction 0 #7 )4 §Y
B EBRLT 2NN L AR R o ApH i T E e

* & F|iv & % (55 pitfeversible ¥ v § 0 5d 25 @ & HOMO
PR 3 5.52eV ~5.48eV o 1% A 3 F it ¥ 85 LUMO i

Fg i3 2.54eV ~2.478 eV -
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