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MONOMERS SYNTHESIS

Ph

Synthesis of 5-bromo-2-a'1"ninobenz0.phe.none ; (1). In. an Erlenmeyer, b' 2-
arhinobenzophenone (5g, 25.3 mmol) was added into 50 mL of CHCl;. Then, a freshly
prepared solution of tetrabutylammonium tribromide in 150 mL of CHCIl; was quickly
added under géod agitation at room temperature. The mixtﬁre was 'sti‘rred‘ overnight.

k Undér vigorous stirring, 200 mL of a 5% sodium thiosulfate solutibon was added. The
mixfufe was maintained under .Vigo‘rous' stirring for 30 minutes. The CHCIl; layer was
separated and washed twice with 200 mL of wgter. After e\(aporétion, the oil residue \.Vas‘ :

worked ﬁp with 200 mL of diethylether, and washed with water, dried over sodium

sulfate, filtered and dried. A flash chromatography (silica gel) with diethylether as eluent
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afforded 6.5 g (93% yield) of 1 as a yeilow powder. "H-NMR (200 MHz, CDC;13, 298K)
d(ppm) : 7.65 (2H, d, 3JHH = 8.‘5 Hz); 7.55 (s, 1H) ; 7.50 (t; 1H, *Jyn = 8.2 Hz); 7.37 (d,
2H, *Jig = 8.6 Ha); 6.6 (d, 2H, *Jun = 8.6 Hz); 6.0 (s, 2H)."C-NMR (125 MHz, CDCL,
298K) d(ppm): 198.5, 150.2, 139.7, .137.3, 136.6, 132.0, 1'28.8, 119.8, 119.3, 118.9. FT-
IR (KBr, cm'l) : 3417 v ;ssymemc) ; 33 1>1 V(N-H symetric) 1613 V(c_.__Q) .Elémental analysis -
(%) calcuiated for C1'3H10BrNO: C, 55.98; H, 3.45; N, 5.09. Found: C, 56.55; H, 3.65;

"N, 5.07

Synthesis of 6-bromo-2-@-bromophenyl)-4-phenquuiﬁoline (2a). In a dry two-neck
ﬂask equipped with an argon inlet, 15 g of diphenylphosphate (DPP) .was mixed with 1
(4.0 g, 14.4 mmol) anq 4:acetylbromobénzene (3‘.2g, 16 mmol) and 3 mL of toluene. The
temperature was ,gradu'ally increased until 120°C and held for 24 hours. Aftef cooling,
400 mL of CH,Cl, was added to the reaction nﬁxture folloWed by 400 mL NaOH aqueous
10% solution. After decantation, the dichloromethané layer was washed five tilhes with
500 mL of water, dried oVér sodium sulfate, filtered and dried. An off—whité crude A
product was obtained and purified by re-cr};stallization in MeOH/THF (9v/1v). This
procedure afforded 7.3 g of Whi'telva'Odu»Ct 2a (86% yield). lH-Nl\m (200 MHz, CD,Cl,,

© 298K) d(ppm) : 7.56 (m, 5H); 7.66 (m, 2H); 7.80 (m, 2H); 8.08(m, 4H). Bc NMR (125

MHz, CD,Cl,, 298K) 8(ppm): 156.2, 149.0, 147.7, 138.4, 137.9, 132.6, 132.3, 129.9,

129.5, 129.4,.128.3, 127.5, 124.7, 121.4, 120.9, 120.3. FT-IR (KBr, cm™) : 1586.vicany .
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Elemental analysis (%) calculated for CoHisBrN © C , 57.44; H, 298 N, 3.19. Found:

C.57.39; H,292; N, 3.11.

2b

Synthes1s of 6 bromo-2-(5- bromothlophene) 4-phenquumolme (2b) A similar .
procedure as described for 2a was used with 2-acetyl 5- bromothlophene (3 34g, 163
mmol) 2- annnobenzophenone (3g, 18 7 mmol), 15g of DPP and 3 mL of toluene Anv
off-white product was obtamed in 80% yleld (5.2g). 'H- NMR (200 MHz, CDC13, 298K)
S(ppm) 7.13-8.20 (m Ar) BC NMR (125 MHz, CDCls, 298K) 5(ppm) 151.7, 148.9,
147 6, 137.7, 133, 7,131.7, 131.5, 129.8, 129.3, 128. 9, 128.3, 127. 6 126.5, 120.8, 118 1,

117.2. FT-IR (KBr, cm’ ) : 1580 vc=n). -~ Elemental analys1s (%) calaculated for

'CyoH;;BNS : C, 51.26; H, 2.49; N, 3.15. Found : C, 49.04; H, 2.38; N, 3.13.

Synthesis of - 4- phenyl -6- tr1methyls1lylethynyl -2- trlmethysﬂylethynylphenyl
qumolme (3a). In a Schlenk type flask, 2a 4. 7g, 10.7 mmol) was . 1ntroduced and

degassed Then, 20 mL and 30 mL of degassed dusopropylamme and THF respectlvely'

s
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were added under argon. Trimethylsilylacetylene (3.8 mL, 25 mmol) was added and
followed by PdClz(PPh3)§ (150mg,'j0.21rnmol) and Cul (40mg, 0121mmolj. The "mixture
was heated at 60°C for 24 hours. After eoolirrg; thersolvents were rerrloved under vacuum.
Then, 300 mL of ether Was added and washed with water (500 mL) twice. "_fhe ether layer
was dried with sodium sulfate, filtered and dried. Thjs procedure afforded 3a as Aa crude
brown product wirh 95% yield (4.8g)LII;I-N1\/IR (200 MHz, CDCls, v29»8K) d(ppm) : 8.19 .
(m, 3H); 8.05(m, 1H) ; 7. 90(s 1H) 7 82 (m 1H); 7.59 (m 5H) 7.67 (,2H); 0.34 (s, 9H) _
;0.31 (s, 9H) BC NMR (125 MHz, CDC13, 298K) d(ppm): 156.6, 149.5, 148.8, 139. 4>
138.4,133.2, 132.9, 130.6, 130.0, 129.9, 1292 129.1, 1277 125.9, 124.8,121.7, 120.97,
108..5, 105.4,‘96.5‘, 96.3'. FT-IR (K]ér, cm'i) » 1583,vic=nys 2145,V(C=C‘);_2952v(CH, SiMe3) .

Elementai analysis (%) calculated for C31H31NSi2 :'C, 78.59; H, 6.60; Nv,‘2v.96. Found :

C,77.74; H, 6.66; N, 2.69.

Synthesis of - 4-phenyl-6-trimethylsilylethynyl-2-trimethysilylethynylphenyl
quinoline (3b). A similar procedure as described above for 3a Was used with 2b (5.5g,
12.4 mmol) tnmethysﬂylacetylene TMSA (5. 2mL 37 mmol), PdCl,(PPhs), (130mg,

0.18 mmol), Cul (35mg, 0.18 mmol) 50 mL of d11s0propylarmne and 30 mL of THF.
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The proéedure atforded 3b as a crude brown p;oduct With‘ 89% yield '(5:.2 g). IH-M
(200 MHz, CDCls, 298K) 8(ppm) : 7.5-8.0 (m, 1>1H)A; 0.3i (s, 9H); 0.29 (s, 9H). °C
NMR (125 MHz, CDC13, 298K) 8(§pm): 152.0, 149.4, 148.6, 138.1, 134.1, 133 .4, 130.1,’:‘ |
129.9, 129.3,- 129.2, 12.6.7, 1i6.3, 126.1, 121.5, 1187, 100.4,— 98.2, 96.30, 0.247. FI‘IR
(KBr, cm"l) : 1586 Vc=Ny; 2142, vicoys 2955,\1@1, siMe3). Elemental énalysis (%j_calculated
for Ca9HagNSSiz : C, 72.60; H, 6.09; N, 2.92; S, 6.68. Fouﬁd : C, 72.'.1'2-, H, 5.84; N, 2.88;

S,638.

4a

Synthesis of 6-ethynyl-2-(p-ethynylphenyl);4-bhenquuinoline (4&1).‘ To a solution of
3a (4g. 8.5 mmol) in THF (25‘ mL) and MeOH (25 mL) was added &opwisea solution of _
NaOH (lg 25 mmol) in 25 mL of ‘Water. The mixture was stirred at room temberaturc'for
one hour. Aftef evapeoration of THF and MeOH under vacuum, 300 mL »0f CH2C12 was
added and the product was extracted apd washed with water several’ times. The
dichloromethane was dried over sodium sulfate, filtered and dried .to afford- a crude browh |
product which was chromatographied with silica gel and ethér as eluent. A pale brown |

_ product was obtained with 82 % yield (2.2g). 'H NMR (200 MHz, CDCl3, 298K) d(ppm)

. 7.5-83 (m, 13H); 3.24 (s, 1H); 3.20 (s, 1H). *C NMR (125 MHz, CDCl;, 298K)
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'3(ppm): 156.8, 149.6, 148.9, 139.8, 138_.2, 133.1, 132.9, 131.3, 130.7, 130.5, 1293,

129.2, 127.8, 125.9, 123.8, 120.7, 120.1, 8, 84.0, 83.9, 79.27, 78.92. FT-IR (KBr, cm™)

1588, Vic-n), 2095V(c.c); 3297V(c.). Elemental analysis (%) calculated for CpsHisN: C,

91.16; H, 4.59; N, 4.25. Found: C, 90.83; H, 5.06; N, 4.06. MS (EI): m/z 330 (M+).

4b.

Synthesis of 6-‘ethynyl-2--(5-ethynylthiophene)-4-phénquuiﬁoline .(4b.). A similar -
~ procedure as aescﬁbed above for 4a was used for 3b (3g,l6.4 mmol) in 30 mL THF, 30
mL MeOH and NaOH (0.5 g, 12.5 mmol). A yeuow product was obtained, 76 % yield
(1.6 g).b 1H—NMR (200 MHz, CDCl3, 298K) &(ppm) : 7.30-8.0 (m, 13H); 3.52 (s, IH);
3.2(s, 1H). *C-NMR (125 MHz,,CDClg,.ZQE'SK) 8(ppm) : 152.0, 149.4, 148’.7’3 i46.9, ,
137.9, 134.6, 133.1, 130.5, 130.3,_.12_9..9, 127;2 126.1, 126.0, .’1‘25.5,' 120.5, 11“8.6_, 84.'0, -.
83.5, 79.0, 78.1. FT-IR (KB-r,“cm'll) : 1588, Q(C=N); 2095, vc.0); 3297, V(C.H) . Elemental :
analysis (%)Acalculated for C2'3H131\'I.S (Calc., %) C, 82.36; H, 3.91; N, 4.18; 'S, 9;56.

Found: C, 83.56; H, 4.0 3; N,- 3.82; S, 8.84. MS(ED): m/z 336 (M+).

POLYMER SYNTHESIS
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Synthesis ef polymer 6a (PQEPDT). Under an atmosphere ‘ofv argon, degassed
diisopropylamine/THF (10 mL/10 mL) was added to a 50 mL Schlenk ﬂesk containing.4a
(320 mg, 0.97 mmol) aﬂd Sa (397 mg, 0.97 niinol), Cul (8ﬁmg', 0.04 mmol) and
PdCl1,(PPh3), (30 mg, 0.04 mmol). The mixture was heated at 60°C fer 72 hours, cooled
and then the solvents were rer_}'loved. The reéidue was 'reprecipi)itat‘ed from THF into
methanol, washed with hot methanol and n-hexane. A: reddish powder was obtajned with
83 % yield. 'H.NMR (206 MHz, tetrachloroethane-d4, 298K) &(ppm) : 0.90 (s, 3H, CH3), _
1.30>(s, 12H, CHy), 1.765 (s, 8H, CHy), 2.5-2.7 (m, 2H Th-CH;), 7.6-7.84 (m, Ar-H, Th-
H). FT-IR (KBr, crﬁ'l): 2919 vy, CH3) , 2805v(CH, cH2), 1584vcany, 2.1 183v(c.c). .Ana1.> Calc.
for C4,H43NS: C, 84.93; H; 7.13; N 2.42; found: C 77. 98; H, 7.27; N 2.41. GPC (Pst

standards Toluene 30°C) M,, 5150; M,, 9725, M,, 17700.

6b

Synthesis of 6b (PQETOT). By using a similar procedure, 6b was obtained starting from
4b (324 mg, 0.968 mmol) and 5b (342 mg, 0.968 mmol), PdClz(PPhg)z (27mg, 0.04
mmol) and Cul (7 mg, 0.04 mmol). A yellow-brown powder was obtained with 78 %

yield. '"H-NMR (200 MHz, Tetrachloroethane- d4, 298K) 8(ppm) 0.89 (s 3H, CH3)

1.35 (s,8H, CH,), 1.65 (s, 4H, CH,), 2.6-2.8 (m, 2H, CH,-Th), 7.1-8.3 (m, 11H, Ar-H, -
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Th;H). FT-IR (KBr, cm™): 2919vich, cis) 2850 Vicn, iy 1584Vicany, 2188 V.- Anal.
calc. for C56H33NS,: C, 79.51; H, 6.12; N, 2.58; found C, 79.‘55;. H, 6.07; N, 2.22. GPC T

(Pst standards, Toluene, 30°C): M,,, 7500; My, 14600; M,, 23300.

General Methods

FT-IR spectra were recorded KBr pellets on a Perkin} Elmer spectrobhotometer. A
Brucker DPX 200 instrurneﬁt at 200 MHz waé used for obtaining NMR measurements.
Deuterated CDC‘13, CD,Cl,, (1,‘1 » 2, 2’)-tetrachloroethane were used as soblvents. Ail
chemical shifts were listed in ppm _downfield from‘ te_trametﬁylsila’ne_ or the deuterated
soivents for *C NMR. GPC analysis of the polymers was performed on a Waters 150C |
(64/25) equipped with AM GPC columns Gel ( 1000 A+50'Q A +ioo A) using toluene as
the eluﬁon solvent.‘ DSC analysis was carriéd out on a TA Instrument at a heating rate of
10°C/min and TGA analysis was done on TA Instrument at a heating rate of 10°C/min
undc;r nitrogen gas. UV-Vis spect;a were recorded on a Perkirf Elmer UV/VIS/NIR
Lambda 900 and'ph(')toluminescence' spectra Were obtained using a SPEX Fluoroiog
fluorimeter (model 1680). Polymer thin film'speétra were recorded by using a front face
22.5° detection. Films were spin coated on a microscope cover glass (20x20 mm) from a
5 mg/mL §olution of polymer in a THF/ Toluene rhjxture (1v/1v). Quantum yield of THF |
solutions were measured relative to diphloroanthracene in hexane as a standzirds‘((]) =0.54
at 365 nm). Quantum yields of polyniers thi’n films were determined relative to a film of
10°M 9,10-diphenylanthracene in ﬁoly(methylmethécrylate) (¢ =0.83). All s»olvénts.vglere

i spectral grade. Silica Gel was purchased from Aldrich (Davisil, grade 633, 200-425 Mesh

60 A). All commercially available reagents were used without further purification.
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Figure S1. Cyclic voltamogfams of the reduction and oxidation of the polymers 6a and
6b.
Figure S2. Thermograms analysis of the polymérs 6a and 6b. -

Figure S3. FT-IR spectra of the polymers 6a and 6b.
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Figure S1. Cyclic‘ voltamograms of 6a (PQEPDT) (B, bottom) ahd 6b (PQETOT) (A,
- top) at a scan rate of 40 mV/sec in 0.1 M TBAPFg / acetonitrile
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Figure S2- Thermograms analysis (TGA) of (A, Top) PQETOT (6b) and (B, Bottom) PQEPDT (6a)
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Figure S3. FT-IR spectra of 6b (A, top) and 4b (B, bottom).




