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PPV (poly(p-phenylenevinylene)) [ 2]
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[ 3]

(substityuyted PAs
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(Chloronorbornadiene)rhodium( ) dimmer ([Rh(nbd)CI]2, 99%) Sterm.
4-dichlororobis(triphrnylphosphine)palladium( )(PdCly(PPh;),, 99.99%), copper( )
10dide(98%), triphenylphosphine(99%), 2-methyl-3-butyn-2-ol (98%)

Aldrich Tetrahydrofuran (THF)

dioxane,triethylamine(Et;N)  N,N-dimethylformamide (DMF)
calcium hydride CaH;

( Nucl enaert iMagResonance NMR )

Varian-300 MHz d-chl oroform
tetramethyl silane d = 0.00 ppm
d- met hanol 3.33 ppm 47 .
ppm S singlet d
doubl et t triplet m mul tiplet br

( Differentngl C&tannmeter DSC )
Perkin EIlI mer Pyris Diamond DSC



2 ~ 5 mg 10 / min
100 / min
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onset
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1010 10A polystyrene ( PS )
tetrahydrofuran (THF) 35
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toluene 0O.2pm Nyl on filter

( UV-Spiesctrophotometer )
HP 8453 UV-Visible

( Lumin8S8peenhcephotometer)
ARC SpectraPro-150
450 W Xenon
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( CycMoilct ammetry CV )
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SCE) (referenge e(lRtc)t rode (counter
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2-lodofluorene (1)

CsHig
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2-iodofluorene fluorene
iodine ( 23g, 91 mmol )  1odic acid (HIO3) ( 8g, 45 mmol )  80% acetic acid
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R= CsHqj
R= CjoH21
R= phenyl

fluorene ( 30g ,180 mmol )

31.6 g ( 60 %) ; mp

130-132 . '"H NMR (300 MHz, CDCl3)8(ppm): 3.8 (d,2H),7.3-7.8 (m,7H) *C NMR
(300 MHz, CDCls) &(ppm): 36.6,92.5,120.2,121.7,122.3,127.1,127.8,132.2,135.9,
138.0,138.6,153.2,154.9.MS(m/z) 292(M").
9,9-Dimethyl-2-iodofluorene (2).
2-lodofluorene (25g, 85.6mmol)

( 21.8g, 0.19mol)
3

THF
methyliodine (28.15g, 0.19mol)

potassium tert-butoxid

25.2g (92 %) ; mp



63-65 . 'H NMR (300 MHz, CDCl;)8(ppm): 1.47 (s,6H),7.3-7.8 (m,7H) °*C NMR
(300 MHz, CDCl3)8(ppm):26.9,47.1,92.5,120.0,121.7,122.5,127.1,127.8,132.0,135.9,
138.0,138.6,153.0,154.9. MS(m/z) 320(M ).

9,9-Dimethyl-2-(3hydroxy-3-methyl-1-butynyl)fluorene (3).
9,9-dimethyl-2-iodofluorene (25g, 78.1mmol ) PdCI2(PPh3)2 (0.56g, 0.78mmol)
Cul (1.53g,5.86mmol) PPh3 ( 0.74g, 3.9mmol)
triethylamine (250 ml) 30
2-methyl-3-butyn-2-ol (7.88g, 93.7mmol) 80 12
triethylamine EA
EA Hexane

1:5 13 g (68%) ; 'H NMR
(300 MHz, CDCl3)d(ppm): 1.47 (s,6H),1.65 (s,6H), 7.3-7.8 (m,7H) >C NMR (300
MHz, CDCl;)é(ppm):26.9,31.4,46.8,66.7,81.2,90.4.,119.8,120.3,122.5,122.6,126.4,
127.0,127.8,131.2,138.2,140.0,153.9,154.0. MS(m/z) 276(M").

(9,9-Dimethyl-2-fluorene)acetylene (1M).
9,9-Dimethyl-2-(3hydroxy-3-methyl-1-butynyl ) fluorene (10g,36mmol) KOH

(4.44g,79.2mmol) dioxane (300ml) 120
4 6N HCI (12ml)
EA
Hexane

5.8¢ (74%) ; "H NMR (300 MHz, CDCL3)3(ppm): 1.47 (s,6H),3.12 (s,1H),
7.3-7.8 (m,7H) *C NMR (300 MHz, CDCl3)3(ppm): 26.9,46.8,77.0,84.4,119.8,120.3,
122.5,122.6,126.4,127.0,127.8,131.2,138.2,140.0,153.9,154.0..MS(m/z) 218(M").

1-Pentyl-2-(9,9-Dimethyl-2-fluorene)acetylene (2M) and 1-decyl-2-(9,9-Dimethyl-
2-fluorene)acetylene (3M) and 1-phenyl-2-(9,9-Dimethyl-2-fluorene) acetylene
(4M) and 1-(3,4-diflorophenyl)-2-(9,9-Dimethyl-2-fluorene)acetylene (5M).

2M-5M 2M
9,9-dimethyl-2-iodofluorene (10g, 31.2mmol ),PdCI2(PPh3)2 (0.22g, 0.3 1mmol),Cul
(0.62g,2.37mmol),and PPh3 ( 0.24g, 1.26mmol) triethylamine (100ml)
30 1-heptyene
(3.6g, 37.5mmol) 70 12
triethylamine EA

Hexane
4.76g (53%) ; '"H NMR (300 MHz,
CDCl3)d(ppm): 0.93(t,3H), 1.45-1.55 (m, 12H), 2.43(t,2H),7.3-7.8 (m,7H). BC NMR



(300 MHz, CDCl3)6(ppm):14.0,19.4,22.2,26.9, 28.5,31.1,46.7,81.2,90.4,119.7,120.1,
122.5,122.6,125.8,127.0,127.3,130.5,138.5,138.6,153.4,153.7 .MS(m/z) 288(M").
3M: yield 51 %; 'H NMR (300 MHz, CDCl3)6(ppm) 0.93(t,3H), 1.27-1.55 (m, 22H),
2.43(t,2H),7.3-7.8 (m,7H). °C NMR (300 MHz, CDCl5)3(ppm): 14.1,19.4,22.6,26.9,
28.8,29.0,29.2,29.3,29.5,29.6,31.9,46.7,81.2,90.4,119.7,120.1,122.5,122.6,125.8,127.
0,127.3,130.5,138.5,138.6,153.4,153.7 .MS(m/z) 358(M").

4M: yield 70 %; mp 112-114 . 'H NMR (300 MHz, CDCl3)6(ppm): 1.58(s,6H),
7.1-7.8(m,12H) C NMR (300 MHz, CDCl3)8(ppm): 26.9,46.8,89.5,90.4,119.9,
120.3,121.9,122.5,122.6,123.0,126.0,127.0,127.1,127.7,128.1,128.3,130.7,131.6,138.
2,139.4,153.9,154.0. MS(m/z) 294(M").

SM: yield 67 %; mp 102-104 . 'H NMR (300 MHz, CDCl3)6(ppm):1.58(s,6H),
7.1-7.7(m,10H) *C NMR (300 MHz, CDCl3)8(ppm): 26.9,46.8,87.2,90.3,117.5(d),
119.9,120.3,120.4(d),121.0,122.5,122.6,126.0,127.1,127.8,128.0(d),128.1(d),130.7,13
8.2,139.8,148.2(d),148.5(d),151.9(d),152.2(d),153.6,153.8..MS(m/z) 330(M").

1M -5M
1M
25 ml WClg ( 0.158g, 0.4mmol)
n-BuySn (0.28mg, 0.8mmol) 10 ml
80 30min 1M ( 0.9g, 4.12mmol )
25ml 10ml
24
1P 0.61g (68%).
ITO/PEDOT/polymer/Ca/Al
poly (3,4- ethylenedioxythiophene) (PEDOT) PEDOT
PEDOT ITO
2 x 10 torr Ca Al 30/100

nm



[ Rh( nbd)WdIl]
[ n-.Bru Ta/Ql-.Bru
(P1~B5 Tg Td
Pl1< P2, P3 < P4, PS5

emp. Yield b
Monomer Cat. CoCat. Solvent Mn PDI
() (%)
Et;N /
M [Rh(nbd)Cl1], . 30 48.57 60,340 1.73
THF=4:1
M WClg n-BusSn  Toluene 30 68.23 40,500 1.88
M MoCls n-BusSn  Toluene 30 57.55 35,000 1.52
2M TaCls n-BusSn  Toluene 80 30.87 7500 1.35
3M TaCls n-BusSn  Toluene 80 35.97 8900 1.45
4M TaCls n-BusSn  Toluene 80 75.3 315,700 3.12
5M TaCls n-BusSn  Toluene 80 69.22 285,100 2.88
1 5M a
a 24 [M] = 0.2M, [Rh(nbd)Cl], = 10 mM,

[WClg] = [MoCls] = [TaCls] = 20 mM, [n-BusSn] = 40 mM, nbd = 2,5-norborndiene,
THF = tetrahydrofuran, Et;N = triethylamine."Determined by GPC relative to

polystylene. “Volume ratio

120

100

80 |-

60 |-

Weight Loss (%)
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12

P1~P5 THF Uv-vis P1~P5
300~350nm P4 390nm 470nm P5
475nm P1~P5
22lev 2.84ev 2.84ev 236ev 2.33ev
P1~P5 THF P1
P2 P3 486nm
P4 PS5 546 580nm P5
P5 Pl P5

1.0 .
AN

0.2

0.0

300

350 400

450

500 550 600

Wavelength (nm)

Intensity (a.u.)

1.2

400nm

402nm

10

0.8 -

0.6

04

0.2 |-

0.0 -

300 350

400

450

500 550

600 650 700

Wavelength (nm)

P1 PS5 -
I Tg Td Amax,UV® Amax,PL Amax,EL band gap Eox HOMO/
olymer
POV 1 [nm] [nm] [nm] [eV] [V] LUMO"[eV]
P1 764 372 313 402 232 0.64 5.04/2.72
P2  75.7 377 312 486 472 2.95 0.7 5.10/2.15
P3 763 387 310 486 468 2.95 0.69 5.09/2.14
320
P4  81.5 462 580 2.44 0.86 5.26/2.82
(382,465)
330
P5 844 602 2.38 0.72 5.12/2.74
(391,476)
.P1 P5

“Data in the parentheses are wavelength of shoulsers. "HOMO/LUMO values as

determined by the onset of CV measurements.

750



P2~P5 . P2 P3 475 nm

P4

P2

7V

P5 576nm 602nm P4
P4 P5

P3 . P2 P3
P2 6V 14V 100cd/ m
0.07cd/ A; P3 6.5 V 14V

77ctd/ m7V 0.06cd/ A

P4

7V
cdl! m

P5 . P4 P5
P4 5V 8V ’10cd/ m
0.07cd/ A; PS5 4 V 8V
7V 0.43cd/ A
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