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Figure A-I FT-IR (KBr) spectrum of polythiophene.
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Figure A-2 FT-IR (KBr) spectrum of poly(3-hexylthiophene) (P3HT).



Figure A-3 :H-NMR (400 MHz, CDCl) spectrum of P3HT.
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Figure A-9 FT-IR (KBr) spectrum ofbrominated P3HT (Entry 2, Table 3.3).

A

1' 11 ATLLL T FRT T (TTTTTreT-H FFEN [1110™7 T 17 - - 1) 1>

Figure A-10 'H-NMR (400 MHz, CDCls) spectrum of brominated P3HT
(Entry 2, Table 3.3).




12

) A\ /
.._JL,/' - N -t
1 T | i 1 M

T T T T T T T

Figure A-I1 'H-NMR (400 MHz, CDCI3) spectrum of brominated P3HT
(Entry 3, Table 3.3).

j \ } %’\J \
L — | e

T T

Figure A-12 "H-NMR (200 MHz, CDCL) spectrum of brominated
(Entry 4, Table 3.3).

P3HT



.)L SRS i\
77 Sk ot T T T

13

Figure A-13 "H-NMR (400 MHz, CDCI3) spectrum of brominated P3HT
(Entry 5, Table 3.3).

| J \\

N

Figure A-14 'H-NMIR (400 MHz, CDCI.) spectrum of brominated P3HT
(Entry 6, Table 3.3).



13

16

12

- — oy

300

350 400 450 500 550 600
Wavelength jnm)

Figure A-15 UV-Vis spectra of brominated P3HTs from Table 3.3,



100444

98

941

92+

90

Y%Transmittance

oc-
80-
18-

88+

84

76-
74-
12-

4000

I

‘!\\1 g‘f"z / X | ] N\)\%-j\-
a Vi ‘ h/ ,-"Jr\;“f |/ W\
“/ ¥ Vol (\ |
\/ || \ & (\ AT
i A1 \
| L.
| ! | |
1 3000 00 11 1000

Wavenumbers (cm-1)

Figure A-16 FT-IR (KBr) spectrum of acetylated thiophene.

|: o
. l
1
p\J.’leM"J\"\_ o, A AA’L_/WJ \/ /\
i i F TR TR LT T 3 il T ™

F|gureA 17 H NMR (400 MHz, CDCI )spectrum of acetyla ted thlophene



(o]

96

02 |
100 }J | : i i WS i H

33 ]
5@ V|

76
74

72
70
3000 2000 1000
Wavenumbers (cm-1)

Figure A-18 FT-IR (FCBr) spectrum of acetylated polythiophene.



77

100 kh f Vor -A

95- kot
90-
85-
80-
75-
70-
65-
60-
55-
50-
45-
40-
35
30:
25:

Y%Transmittance

18-

4000 2000
Wavenumbers (cm-1)

Figure A-19 FT-IR (KBr) spectrum of octanoylated polythiophene.

ok

J ,Jj L_\,'f Y 5

1 Clilcmlilro " ml' w1l

Figure A-20 'H-NMR (400 MHz, CDCIj) spectrum of octanoylated polythiophene.



8

g .
' 5
§
1
4
(]
0 3000 2000

sbsges 1cm-1)

Figure A-21 FT-IR (KBr) spectrum of acetylated P3HT (Entry 1, Table 3.4).

|

£ ; / 11
I’ L

e n i
= /\,UJL)/ i

i\ \J \\—/ lll\..

T

T T T T T B LR B

Figure A-22 "H-NMR (400 MHz, CDCL) spectium
(Entry 1, Table 3.4).

‘of a&étyléfed F‘>”3HT“



Al - f ék
100‘! " l;.‘f,‘J ,ll ll" .A‘“yﬂ.‘\l v i b—M”‘*—.j%‘\»WWMﬂ‘ } ;1 ! f
Vi \ ¥ ; L { l\ (
98] i I
96

i ’l;
944 L
LY

92-

)

Y%Transmittance

84-

82

80 , . . T ; X . T , T T T
4000 3000 2000 1000
Wavenumbers (om-1)
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Figure A-27 FT-IR (KBr) spectrum of the acetone-extracted fraction of P3HT [53],
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Figure A-29 'H-NMR (400 MHz, CDCls) spectrum of the acetone-extracted fraction
P3HT.
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Figure A-30 '"H-NMR (400 MHz, CDCls) spectrum ofthe acetone-extracted fraction
P3HT (Entry 4, TaDIE 3.4).
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Figure A-31 UV-Vis spectra of acetylated P3HTs from Table 3.4
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Figure A-32 'H-NMR (400 MHz, CDCI3) spectrum of attempted trapping of benzyne
by thiophene.
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Figure A-33 '"H-NMR (400 MHz, CDCls) spectrum ofhiphenylene.
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Figure A-34 'H-NMR (400 MHz, CDCI3) spectrum of attemped trapping of benzyne
by P3HT.
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F|gure A-35 'H-NMR (400 MHz, CDCls) spectrum of attemped in situ trapping of
benzyne by P3HT.
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Figure A-36 UV-Vis spectra of the decomposition of diazonium carboxylate into
biphenylene during 15 min at RT and 15 more min heating at 50Lc.
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Figure A-37 UV-Vis spectra of the attempted in situ trapping of benzyne by P3HT during
0-6 min heating.



87

4.5
—0 min
----- 9 min heat

l
4 i — = =12 min heat ;
|
|
‘s

UM — 15 min heat
NJE
1

[

Absorbance

250 300 350 400 450 500 550 600 650 700
Wavelength (nm)

Figure A-38 UV-Vis spectra of the attempted in situ trapping of benzyne with P3HT
in 9-15 min heating.
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Figure A-39 UV-Vis spectra of the attempted in situ trapping of benzyne with P3HT in
1-70 min at room temperature.
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Figure A-40 UV-Vis spectra of the trapping of benzyne with P3HT in 80-160 min a
room temperature,
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Figure A-41 'H-NMR (400 MHz, CDCls) spectrum of DPIC.
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Figure A-42 'H-NMR (400 MHz, CDCI3) spectrum of Arylation of P3HT using DPIC

with Cu(OAc)2as catalyst in an NMR tube, RT, Ch,
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Figure A-43 'H-NMR (400 MHz, CDCI:) spectrum of Arylation of P3HTusingDPIC
with Cu(OAc2in an NMR tube, RT, 1.5h.
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F.igure A-M 'H-NMR (400 MHz, CDCIé) spectrum ofAryIaﬁon of P3HT using DPIC
with Cu(OAc)2in an NMR tube, RT, 3h.

.

A A N
T T T I T L) 1 T I T T T

rlllwv[v!rlIllrlllII"{erl,l ‘I

Figure A-45 H-NMR (400 MHz, CDCls) spectrum of Arylation of P3HT using DPIC

with Cu(OAc)2in an NMR tube, RT, 3h, 50 °C, 2h.
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Fvigure A-46 'H-NMR (400 MHz, CDCI?;) spectrum ofAryIafion of P3HT using DPIC
with AgOTf as catalyst in an NMR tube, RT, 0h.
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Figure A-47 'H-NMR (400 MHz, CDCls) spectrum of Arylation ofP3HT using DPIC
with AgO Tfas catalystin an NMR tube, RT, 15 h.
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Figure A-48 'H-NMR (400 MHz, CDCI3) spectrum of Arylation of P3HT using DPIC
with AgOTf as catalyst in an NMR tube, RT, 3h.
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Figure A-49 FT-IR (KBr) spectrum of arylated P3HT using DPIT.
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Figure A-50 Solid state UV-Vis spectrum of P3HT.
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Figure A-51 Solid state UV-Vis spectrum ofarylated P3HT using DPIT.
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Figure A-52 'H-NMR (DMSO-d6) spectrum of methylated thiophene.
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Figure A-53 H-NMR (400 MHz, CDCfi) spectrum of méthylation of P3HT using Mel
inan NMR tube, RT, 111
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Figure A54 "H-NMR (400 MHz, CDCh) spectrurﬁ of méth;}lation of P3HT usin_g Mel
in an NMR tube, RT, 2 days.
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Figure A-55 'H-NMR (400 MHz, CDCls) spectrum of méthylation of P3HT using
dimethylsulfate in an NMR tube, RT. |h.
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Figure A-56 'H-NMR (400 MHz, CDCI}) spectrum of méthylation of P3HT using
dimethylsulfate in an NMR tube, RT, 2days.
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