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'"H NMR and “C NMR shifts (8) in DMSO/D,O and their assignments for the
alkoxythiophene monomers (3TOPIM, 3TOHIM, 4Me-3TOEIM, 4Me-3TOHIM).

3TOPIM:

'"H NMR (DMSO/D;0): 8.60 (1H, s), 7.40 (1H, s), 7.33 (1H, s), 7.27 (1H, dd), 6.67 (1H,
dd), 6.42 (1H, 1), 4.31 (2H, 1), 3.99 (2H, 1), 3.76 (3H, s), 2.25 (2H, 5)

PC NMR: 156, 136, 126, 124, 122, 119, 99, 67, 47, 36, 29

See S2-S5 and S6-S8 for '"H NMR and *C NMR spectra, respectively.

3TOHIM:

'H NMR(D,0/DMSO): 8.57(1H, s), 7.38(1H, s), 7.33 (1H, m), 7.27 (1H, dd), 6.71 (1H,
d), 6.44(1H, d), 4.09 (2H, t), 3.94 (2H, t), 3.77(3H.,d) 1.79 (2H, m), 1.66 (2H, m), 1.38
(2H, m), 1.25(2H, m)

PC NMR (D,0): 157, 138, 126, 124, 122, 119, 99, 71, 49, 38, 29, 28, 25, 24

See $9-S12 and S13-S15 for 'H NMR and > C NMR spectra, respectively.

4Me-3TOEIM:

'"H NMR (DMSO/D,0): 9.07 (1H, s), 7.71 (1H, t), 7.64 (1H, t), 7.02 (1H, dd), 6.52 (1H,
d), 4.56 (2H, 1), 4.24 (2H, 1), 3.83 3H, s), 1.94 (3H, s)

See S16-S19 for "H NMR spectra.

4Me-3TOHIM:

'H NMR (DMSO/D,0): 8.60 (1H, s), 7.33 (2H, d), 6.81 (1H, d), 6.27 (1H, d), 4.06 (2H,
t), 3.86 (2H, d), 3.77 (3H, s), 1.92 (3H, s), 1.75 (2H, m), 1.64 (2H, m), 1.35 (2H, m), 1.23
(2H, m)

See S20-S23 for "H NMR spectra.
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400 MHz "H NMR
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400 MHz "H NMR
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400 MHz 'HNMR
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500 MHz 'H NMR m
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500 Mz "HNMR
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500 MHz 'HNMR
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IR-spectrum (in KBr) of P3TOPIM and the tentative assignment of the some major bands (peak positions
in S29). The inset shows the region 3200-2800 cm™ after the background correction.
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IR-spectrum (in KBr) of PATOHIM and the tentative assignment of the some major bands (peak positions
in S29). The inset shows the region 3200-2800 cm™ after the background correction.
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Viinikanoja et al : Supplementary Information  S26
IR-spectrum (in KBr) of P4Me-3TOEIM and the tentative assignment of the some major bands (peak
positions in S29). The inset shows the region 3200-2800 cm™ after the background correction.
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IR-spectrum (in KBr) of P4Me-3TOHIM and the tentative assignment of the some major bands (peak
positions in S29). The inset shows the region 3200-2800 cm™ after the background correction.
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PM-IRRAS spectra of (PT/PSS);o alkyl C-H stretching region. In addition to methyl and methylene bands of film constituents, Fermi resonance
bands (FR) and a band indicating structure with an all-trans arrangement is shown.
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Table 1. Peak positions (cm™) and tentative assignments for P4Me-3TOEIM, P3TOPIM, P3TOHIM and P4Me-
3TOHIM in bulk samples (in KBr) and in the (PT/PSS);, films (FTIR and PM-IRRAS spectra,

respectively).
P4Me-3TOEIM P3TOPIM P3TOHIM P4Me-3TOHIM Assignment’
Bulk film bulk film bulk film bulk film
3432 3467 3429 3470 3438 3461 3428 3474 EE?&&H) in the hydrogen bridges
3149 3150 3149 3149 3148 3149 3147 3149 vy(CymCs-H) “IM
3105 3103 3107 3106 3109 3105 3108 3105 vi(=Cy-H) IM
3091 3094 3088 3093 3091 3097 3087 3094 ggg) "TP + bonded v(C-H) IM
3060 3065 3061 3058 vy(C-H) PSS
3023 3025 3020 3024 v(C-H) PSS
2977 2979 2963 N-CH; voo(C-H)
2954 2953 2955 2960 2950 2960 2955 2960 -CHj vy (C-H) IM/TP
2043 2045 2944 FR -CH, vyy(C-H)
2937 2932 2936 2033 2939 2033 2938 2931 -CH, vy (C-H)
2924 2926 2927 2926 2929 2924 2927 2924 -CHyvy(C-H)
2917 2918 2912 2917 2913 2918 2914 2917 -CH, vy(C-H) trans
2905 2906 FR, -CH, v,(C-H)
2898 2892 2899 2899 2899 2889 2895 2889 FR, -CH, vy(C-H)
2884 2886 2880 2881 2882 2881 2882 2879 FR,-OCH,v, (C-H)ip
2870 2878 2868 2871 2876 2877 2872 -CH, vy(C-H)
2853 2860 2854 2860 2859 2864 2858 2864 -CH,vy(C-H)
2852 2853 2857 2853 -CH, vy(C-H)
1641 1668 1631 1662 1631 1668 1630 1673 8(H,0)
1599 1599 1599 1599 v(C=C) PSS
1575 1575 1573 1575 1573 1572 1573 1573
1563 1562 1564 1563 1564 1562 1562 1562 OHCNIM
1529 1539 1535 1537 1526 1536 1540 1543 vy(Co=Cp-) TP
1494 1495 1495 1496 v(C=C) PSS
1452 1451 1452 1453 1453 1455 1459 1451 v(C,=Cy) TP
1446 1442 1442 1446 1450 1448 §(CH,)
1424 1430 1427 1429 1428 1429 1427 1427 v(C,=Cy-0) TP
1408 1413 1408 1409 v(C=C) PSS
1400 1402 1402 1410 8(-CH,) alkyl
1379 1380 1381 1381 1382 1376 1377 8(N-CHs) umbrella
1358 1359 1355 1362 1362 1360  v(C-C)IM ip
1353 1352 1344 1348 1339 1352 1351 1354 3(-CH,) wagg.
1336 Cy-Cystr. TP
1294 1320 1322 1293 1295 1294 y(C-N)+ 8(H-Co-N) IM
1281 1281 1290 8(-CH,) wagg.
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P4Me-3TOEIM

P3TOPIM P3TOHIM P4Me-3TOHIM Assignment

bulk film bulk film bulk film bulk film
1260 1265 1257 1264 1260 IM v(ring) + alkyl 8(CH,)
1222 1222 1223 1221 .
1199 1201 1202 1202 Vas(SO3) PSS
1172 1172 1167 1165 1166 1163 1164 1167 3(Cp-0)
1126 1125 1126 1125 v(C=C) PSS
1096 1102 1110 1109 1104 1107 IM 8(N-CHj3) + 8(CNC)
1080 1085 1074 1077 1081 1086 1082 1087 C-0O-C def. TP
1056 1051 1058 1046 v¢(SO3) PSS
1047 1037 1036 v(Cg-alkyl) TP
1036 1036 1036 1036 vs(SO3) PSS
1020 1020 1021 1020 v(-CHy)
1011 1009 1011 1010 3(C=C), in plane PSS
965 978 vs(Cg-0) all-trans
848 831 829 866 v(Cp-H) aryl
752 740 740 820 8(-CH,) rock
704 706 683 718 d(ring) TP
652 648 650 653 d(ring) IM
622 622 623 621 S(ring) IM

“IM = methyl imidazolium , °TP = thiophene, PSS modes

*References: TP, PSSz, M3
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Density of PT-based aggregates in (PT/PSS);o multilayers (125-200 nm range).

Film Density (particles/pum®)
(P3TOPIM/PSS);0 32
(P4Me-3TOEIM/PSS);o | 26
(P3TOHIM/PSS);9 35
(P4Me-3TOHIM/PSS);o | 125
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