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Figure A -l 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 1 H-NMR (400 MHz, CDCI3) spectrum of P3HT. 3
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Figure A-4 FT-IR (KBr) spectrum o f 2, 5-dibromothiophene.
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Figure A-5 'H-NMR (400 MHz, CDCI3 ) spectrum of 2, 5-dibromothiophene.
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Figure A- 6  FT-IR (KBr) spectrum of brominated polythiophene.
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Figure A-7 FT-IR (KBr) spectrum ofbrominated P3HT (Entry 1, Table 3.3).

Figure A- 8  'H-NMR (400 MHz, CDCI3) spectrum ofbrominated P3HT
(Entry 1, Table 3.3).
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Figure A-9 FT-IR (KBr) spectrum o f brominated P3HT (Entry 2, Table 3.3).
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Figure A-10 'H-NMR (400 MHz, CDCI3) spectrum of brominated P3HT
(Entry 2, Table 3.3).
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Figure A - l l  'H-NMR (400 MHz, CDCI3) spectrum o f brominated P3HT
(Entry 3, Table 3.3).

Figure A-12 'H-NMR (400 MHz, CDCI3) spectrum of brominated P3HT
(Entry 4, Table 3.3).
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Figure A-13 'H-NMR (400 MHz, CDCI3) spectrum of brominated P3HT
(Entry 5, Table 3.3).

Figure A-14 'H-NMR (400 MHz, CDCI3) spectrum of brominated P3HT
(Entry 6, Table 3.3).
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Figure A-15 UV-Vis spectra of brominated P3HTs from Table 3.3.
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Figure A-16 FT-IR (KBr) spectrum o f acetylated thiophene.

Figure A-17 'H-NMR (400 MHz, CDCI3) spectrum of acetylated thiophene.
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Figure A-18 FT-IR (FCBr) spectrum of acetylated polythiophene.
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Figure A-19 FT-IR (KBr) spectrum o f  octanoylated polythiophene.
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Figure A-20 'H-NMR (400 MHz, CDClj) spectrum of octanoylated polythiophene.
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Figure A-21 FT-IR (KBr) spectrum of acetylated P3HT (Entry 1, Table 3.4).

Figure A-22 'H-NMR (400 MHz, CDCI3) spectrum of acetylated P3HT
(Entry 1, Table 3.4).
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Figure A-23 FT-IR (KBr) spectrum o f acetylated P3HT (Entry 2, Table 3.4).
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Figure A-24 'H -N M R  (4 0 0  M H z , C D C fO  s p e c tru m  o f  a ce ty la te d  p o ly (3 -h e x y lth io p h e n e )

(E n t r y  2 , Table 3.4).
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Figure A-25 FT-IR (KBr) spectrum of acetylated P3HT (Entry 3, Table 3.4).
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Figure A -2 6  'H -N M R  (4 0 0  M H z , C D C 13) s p e c tru m  o f  a ce ty la te d  p o ly (3 -h e x y lth io p h e n e )

(E n tr y  3 , Table 3.4).
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Figure A-27 FT-IR (KBr) spectrum of the acetone-extracted fraction o f P3HT [53],
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Figure A -2 8  F T - IR  (K B r )  sp e c tru m  o f  the  a ce to n e -e x tra c te d  f ra c t io n  o f

P 3F IT  (e n try  4 , Table3.4).
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Figure A-29 'H-NMR (400 MHz, CDCI3 ) spectrum o f the acetone-extracted fraction 
P3HT.
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Figure A -3 0  'H -N M R  (4 0 0  M H z , C D C I 3 ) s pe c trum  o f  the  a ce to n e -e x tra c te d  fra c tio n

P 3 H T  (E n tr y  4 , Table 3 .4 ).
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Figure A-32 'H-NMR (400 MHz, CDCI3) spectrum of attempted trapping of benzyne
by thiophene.

J L -»A _

Figure A -3 3  'H -N M R  (4 0 0  M H z , C D C I3 ) s p e c trum  o f  b ip h e n y l ene.
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Figure A-34 'H-NMR (400 MHz, CDCI3) spectrum of attemped trapping o f benzyne 
by P3HT.

-J--- 1--- 1---1--- 1--- 1--- 1---ไ---1--- J---1---1--- 1--- r--- !--- j--- 1--- 1--- 1--- 1---1--- 1--- 1--- 1---1--- j--- 1--- 1---1--- !--- j--- !--- «--- !--- 1--- j--- !---1--- 1--- 1--- 1---1---1--- 1---1

9 $ ~ £ 5 _ 5 .

Figure A -3 5  'H -N M R  (4 0 0  M H z ,  C D C I 3 ) s pe c trum  o f  a ttem ped  in  s itu  t ra p p in g  o f

benzyne  b y  P 3 H T .
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Figure A-36 UV-Vis spectra o f the decomposition o f diazonium carboxylate into 
biphenylene during 15 min at RT and 15 more min heating at 50uc.

Figure A-37 UV-Vis spectra o f the attempted in situ trapping o f benzyne by P3HT during 
0-6 min heating.
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Figure A-38 UV-Vis spectra o f the attempted in situ trapping o f benzyne with P3HT 
in 9-15 min heating.

' ' P3HT

Figure A-39 UV-Vis spectra o f the attempted in situ trapping o f 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 at 
room temperature.

5 £ i  3 :

Figure A -4 1  'H -N M R  (4 0 0  M H z , C D C I 3 ) s p e c trum  o f  D P IC .

า rc
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Figure A-42 'H-NMR (400 MHz, CDCI3) spectrum of Arylation of P3HT using DPIC 

with Cu(OAc)2 as catalyst in an NMR tube, RT, Oh.

-------- J------1------1----- 1------1------j------!----- 1------1------1------I-----1------!------1------!----- I------1------I------1------!----- J-------------1 1 1 1 j 1 ! 1 1 1 1 1 ! 1 1 T-1 1 1 J I I T

9 ร "  6 5 4 5 2
Figure A-43 'H -N M R  (4 00  M H z , C D C I3 ) s p e c trum  o f  A r y la t io n  o f  P 3 H T  u s in g  D P IC

with Cu(OAc>2 in an NMR tube, RT, 1.5h.
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Figure A-44 'H-NMR (400 MHz, CDCI3) spectrum of Arylation o f P3HT using DPIC 
with Cu(OAc)2 in an NMR tube, RT, 3h.

Figure A-45 H -N M R  (4 00  M H z , C D C I3 ) s p e c trum  o f  A ry la t io n  o f  P 3 H T  u s in g  D P IC

w ith  C u ( O A c )2 in  an N M R  tu b e , R T , 3h , 50 °c, 2h .
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Figure A-46 'H-NMR (400 MHz, CDCI3) spectrum o f Arylation of P3HT using DPIC 
with AgOTf as catalyst in an NMR tube, RT, 0 h.

1 I------,----1----1---- 1---- 1---- 1----J---- I----J---- J--- !------ไ------1----1----- j----1----1----1----1----j---- !----1----1----1---- I----1----1----1----1---- J----1----1----!----1---- I----1----1---- !----1---- j----1----1---- r

Figure A-47 'H -N M R  (4 00  M H z , C D C I3 ) s p e c tru m  o f  A ry la t io n  o f  P 3 H T  u s in g  D P IC

w ith  A g O T f  as c a ta ly s t in  an N M R  tu be , R T , 1.5 h.
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Figure A-48 'H-NMR (400 MHz, CDCI3) spectrum o f Arylation o f P3HT using DPIC 
with AgOTf as catalyst in an NMR tube, RT, 3 h.
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Figure A -4 9  F T - IR  (K B r )  sp e c trum  o f  a ry la te d  P 3 H T  u s in g  D P IT .
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Figure A-50 Solid state UV-Vis spectrum of P3HT.
2

Figure A -5 1  S o lid  state U V -V is  sp e c trum  o f  a ry la te d  P 3 H T  u s in g  D P IT .
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Figure A-52 'H-NMR (DMSO-d6) spectrum o f methylated thiophene.

Figure A -5 3  H -N M R  (4 0 0  M H z , C D C f i)  s p e c trum  o f  m é th y la t io n  o f  P 3 H T  us ing  M e l

in  an N M R  tu b e , R T , 111.
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Figure A-54 'H-NMR (400 MHz, CDCh) spectrum of méthylation of P3HT using Mel 
in an NMR tube, RT, 2 days.

Figure A -5 5  'H -N M R  (4 0 0  M H z , C D C I 3 ) s pe c trum  o f  m é th y la t io n  o f  P 3 H T  u s in g

d im e th y ls u lfa te  in  an N M R  tube , R T . lh .
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Figure A-56 'H-NMR (400 MHz, CDCl}) spectrum of méthylation of P3HT using 
dimethyl sulfate in an NMR tube, RT, 2days.
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APPENDIX B
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