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Table S1. DFT (B3LYP) vibrational analysis of alanine conformers I-Vllla: frequencies (Freq) are in
[cm™], infrared intensities (Int) are in [km mol™].
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energies (ZPE) are in [kcal mol™].
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Table S1. DFT (B3LYP) vibrational analysis of alanine conformers I-Vllla: frequencies (Freq) are in [cm™], infrared intensities (Int) are in [km mol™], zero-point
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| lla lib b Illa IVa

Freq Int Freq Int Freq Int Freq Int Freq Int Freq Int
V33 48 67 62 49 57 26 - - 33 191 58 52
V3, 202 5 231 2 229 1 - - 223 1 205 3
V3 226 1 246 4 268 2 - - 234 9 235 3
V3 239 6 272 4 276 4 - - 259 4 245 8
Va9 300 6 334 4 350 7 - - 287 5 309 2
Vys 376 6 388 4 405 2 - - 369 6 372 6
Vy7 496 5 529 12 528 12 - - 529 10 501 5
Ve 595 4 632 5 568 11 - - 595 3 599 5
Vys 636 8 742 6 737 9 - - 611 6 634 6
Vaq 755 16 798 19 801 20 - - 773 8 758 14
Vi3 787 19 840 5 840 2 - - 777 15 792 14
Va2 884 6 864 2 872 3 - - 859 6 835 8
V1 922 10 937 6 936 5 - - 917 11 917 11
Vo 1018 5 1012 4 1019 2 - - 1020 4 1031 5
Vig 1084 7 1057 6 1074 4 - - 1044 3 1080 13
Vig 1123 3 1127 3 1142 2 - - 1138 6 1137 2
V17 1165 4 1200 9 1208 8 - - 1179 6 1170 2
Vig 1274 1 1268 4 1233 4 - - 1267 1 1233 5
V15 1294 8 1332 2 1313 4 - - 1329 6 1315 4
V14 1354 3 1359 5 1389 5 - - 1345 1 1352 4
Vi3 1401 1 1401 4 1404 5 - - 1401 4 1400 0
Vip 1416 4 1411 1 1411 1 - - 1408 1 1431 4
Vg 1495 5 1497 5 1492 4 - - 1493 6 1494 5
V1o 1500 3 1502 4 1501 4 - - 1499 4 1503 3
Vg 1670 2 1655 4 1657 4 - - 1664 2 1639 2
Vg 1803 9 1832 10 1829 10 - - 1800 12 1809 9
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vy 3036 72 3031 81 3030 79 - - 3037 66 3028 75
Ve 3052 22 3036 19 3040 15 - - 3072 30 3040 33
Vs 3104 22 3091 20 3092 23 - - 3104 16 3096 25
2 3124 25 3127 19 3127 21 - - 3117 28 3103 21
V3 3492 35 3477 27 3468 26 - - 3498 35 3500 34
\'2) 3564 15 3516 37 3506 30 - - 3576 14 3584 12
1 3731 45 3592 16 3590 18 - - 3740 32 3736 33
ZPE 68.15 68.55 68.45 - 68.20 68.15
IVb Va Vb Vi Vii Villa
Freq Int Freq Int Freq Int Freq Int Freq Int Freq Int
V33 59 9 51 87 43 28 51 87 56 61 57 76
Vs, 209 2 222 2 213 1 190 5 226 2 209 5
V31 226 2 235 10 250 1 225 1 257 4 242 4
V3g 266 2 244 2 275 1 240 5 298 6 245 5
Va9 331 7 303 1 322 11 303 6 349 3 314 3
Vys 416 3 362 7 406 2 376 10 394 4 375 7
Vy7 493 4 527 11 495 6 492 4 431 5 499 4
Ve 560 9 585 3 553 7 497 15 525 16 504 13
Vys 616 4 609 5 610 4 643 5 617 7 643 3
Vaq 730 21 769 12 734 20 742 5 653 3 744 6
Vi3 798 20 785 19 795 21 792 15 737 7 795 8
Va2 826 4 837 2 851 4 889 3 795 15 834 11
V1 936 7 914 13 936 7 917 10 920 8 914 11
Vo 1025 4 1022 4 1023 4 1018 4 993 2 1030 3
Vig 1104 5 1075 11 1090 4 1081 4 1055 4 1080 11
Vig 1130 2 1096 2 1135 4 1119 6 1142 4 1137 5
Vi7 1182 2 1184 5 1161 3 1164 5 1181 8 1184 4
Vig 1232 5 1244 4 1255 4 1265 6 1243 3 1226 8
Vis 1322 2 1342 2 1314 4 1283 2 1318 3 1289 5
Viq 1344 6 1345 4 1345 3 1331 3 1323 4 1343 3
Vi3 1403 2 1402 0 1413 3 1407 3 1376 4 1403 1
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V1o 1418 3 1415 6 1421 1 1417 2 1408 0 1418 3
Vi1 1495 5 1491 5 1491 5 1489 5 1497 5 1495 6
V1o 1500 3 1501 3 1498 3 1502 4 1498 4 1499 3
Vg 1635 2 1651 3 1649 3 1672 2 1639 2 1639 2
Vg 1802 11 1812 9 1813 9 1836 11 1830 10 1840 11
' 2923 53 3027 70 2914 56 3007 41 3030 72 2976 43
Ve 3042 63 3071 36 3042 62 3037 57 3049 18 3026 71
Vs 3104 23 3095 29 3105 21 3098 16 3101 28 3088 28
Vi 3125 19 3102 15 3128 18 3119 27 3135 20 3104 17
V3 3512 39 3497 41 3507 45 3490 34 3543 35 3497 34
\'7) 3598 13 3578 15 3587 16 3561 14 3649 12 3583 11
|21 3740 32 3740 32 3741 35 3784 18 3702 18 3786 18
ZPE 68.12 68.12 68.13 68.00 68.02 67.99

Conformer lllb geometry has not converged.
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