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APPENDIX A

Figure A .l NMR (CDCl3) spectrum of ethyl chloroacetate (1)

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
8 (ppm)

Figure A.2 13c NMR (CDCI3) spectrum of ethyl chloroacetate (1)
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Figure A.3 'h NMR (CDCI3) spectrum of diethyl thiodiglycolate (2)
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Figure A.4 13c NMR (CDCI3) spectrum of diethyl thiodiglycolate (2)
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Figure A.5 ’ h NMR (CDCI3) spectrum of diethyl 3,4-dihydroxythiophene-2,5- 
dicarboxylate (3)

6 (ppm)

Figure A.6 13c NMR (CDCI3) spectrum of diethyl 3,4-dihydroxythiophene-2,5-
dicarboxylate (3)
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Figure A.7 IR spectrum of diethyl 3,4-dihydroxythiophene-2,5-dicarboxylate (3)
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Figure A.8 Mass spectrum of diethyl 3,4-dihydroxythiophene-2,5-dicarboxylate (3)
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Figure A.9 เแ NMR (Acetone-c/é) spectrum of diethyl 3,4-bis(2-propynyloxy) 
thiophene-2,5-dicarboxylate (4)
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Figure A.1013c NMR (Acetone-d6) spectrum of diethyl 3,4-bis(2-propynyloxy)
thiophene-2,5-dicarboxylate (4)
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Figure A .ll IR spectrum of diethyl 3,4-bis(2-propynyloxy) thiophene-2,5- 
dicarboxylate (4)
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Figure A.12Mass spectrum of diethyl 3,4-bis(2-propynyloxy) thiophene-2,5-
dicarboxylate (4)
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Figure A.13 เแ NMR (Acetone-ay spectrum of diethyl-3,4-bis(2- 
propynyloxy)thiophene-2,5-dicarboxylic acid (5)

160 150 140 130 120 110 100 90 80 70 60 50
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Figure A.1413c NMR (Acetone-c/fi) spectrum of diethyl-3,4-bis(2-
propynyloxy)thiophene-2,5-dicarboxylic acid (5)
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Figure A. 15 IR spectrum of diethyl-3,4-bis(2-propynyloxy)thiophene-2,5-dicarboxylic 
acid (5)

Figure A.16 ' h NMR (CDCU) spectrum of diethyl 3,4-bis(2-hydroxyethoxy)thiophene-
2,5-dicarboxylate (6)
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160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
5 (ppm)

Figure A.1713c NMR (CDCI3) spectrum of diethyl 3,4-bis(2- 
hydroxyethoxy)thiophene-2,5-dicarboxylate (6)

Figure A.18IR spectrum of diethyl 3,4-bis(2-hydroxyethoxy)thiophene-2,5-
dicarboxylate (6)
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Figure A.19 Mass spectrum of diethyl 3,4-bis(2-hydroxyethoxy)thiophene-2,5- 
dicarboxylate (6)

Figure A.20 1H NMR (CDCL3) spectrum of Diethyl 3,4-bis(2-
(tosyloxy)ethoxy)thiophene-2,5-dicarboxylate (6a)
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Figure A.21*แ NMR (CDCI3) spectrum of 2,3-diazidoquinoxaline (7)
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Figure A.2213c NMR (CDCI3) spectrum of 2 ,3 -diazidoquinoxaline (7)
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Figure A.23 IR spectrum of 2,3-diazidoquinoxaline (7)
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Figure A.24 Mass spectrum of 2,3-diazidoquinoxaline (7)
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Figure A.25 *แ NMR (CDCI3) spectrum of 1,5-diazidopentane (8)
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Figure A.26 13c NMR (CDCI3) spectrum of 1,5-diazidopentane (8)
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Figure A.27 IR spectrum of 1,5-diazidopentane (8)

Figure NMR (CDCI3) spectrum of l,5-bis(4-phenyl-l,2,3-triazolyl)pentane (9)
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Figure A.29 13c NMR (CDCI3) spectrum of l,5-bis(4-phenyl-l,2,3-triazolyl)pentane
(9)

Figure A.30 IR spectrum of l,5-bis(4-phenyl-l,2,3-triazolyl)pentane (9)
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Figure A.31 *แ NMR (CDCI3) spectrum of polymer PI

Figure A.32 IR spectrum of polymer PI
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Figure A.34 Mn, Mw (GPC) of polymer PI
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Figure A.35 ใแ NMR (DMSO-d6) spectrum of polymer P2

Figure A.36 IR spectrum of polymer P2
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Figure A.37 *แ NMR (DMSO-dfi) spectrum of polymer P2

Vtevemnters (cn>1)

Figure A.38 IR spectrum of polymer P2
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Figure A.39 ’ h NMR (DMSO-c/fi) spectrum of polymer P3

Figure A.40 IR spectrum of polymer P3
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Figure A.41 Solid UV-visible spectra of polymer P3

Figure A.42 เแ NMR (DMSO-d6) spectrum of double strand polymer P4
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Figure A.43 IR spectrum of polymer P4

0.032

0.016

200 300 400 500 600

Wavelength (ททา)

700 800

Figure A.44 Solid UV-visible spectra of polymer P4
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