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Figure S1: Potential energy surface of (a) Ac-Gly-NHMe, (b) CF5-C(O)-Gly-NHMe and (c) Ac-Gly-N(Me),, built
by scanning its v and ¢ dihedra angles at the B3LY P/cc-pVDZ level. PES Ramachandran-like y and ¢ dihedra
angles projection of (d) Ac-Gly-NHMe, (e) CF3-C(O)-Gly-NHMe and (f) Ac-Gly-N(Me),.
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Figure S2: Compounds 1, 2 and 3 conformer geometrical representations.
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Table Sl: Relative energies and mean absolute deviation (MAD) from the CCSD(T)-F12a/VDZ-F12//B3LY Plaug-cc-pVDZ in kcal mol™ for compound 1
conformers optimised geometries at different levels. DFT and DFT-D3 (showed in parenthesis) functionals used the aug-cc-pVDZ basis set. MP2/aug-cc-pVDZ
level was the only ab initio optimisation. Ab initio single point calculations were calculated on B3LY P/aug-cc-pV DZ optimised geometries.

la 1b 1c 1d le 1f 19 1h 1i 1§ 1k MAD
AM1 0.00 1.88 2.04 2.99 221 5.29 487 4.98 356 3.13
Semiepirical PM3 2.61 0.63 2.59 2.92 3.90 0.00 2.68 3.37 2.19 2.03 3.97
PM6 0.00 2.05 222 312 1.08 564 312 5.82 373 3.73 3.19
B3LYP 0.00(0.00) 0.28(127) 1.90(253) 221(277) 384(352) 450(433) 4.89(548) 643(6.38) 6.63(6.83) 8.78(826) 940(829  1.38(1.30)
BLYP 0.00(0.00) 159(174) 208(281) 217(154) 380(34l) 435(413) 485(553) 6.33(6.38) 649(6.71) 869(808) 915(7.75)  1.38(1.54)
DFT (DFT-D3) BP86 0.00(0.00) 050(1.89)  2.09(2.87) 2.06 (---) 362(324) 459(442 493(5.67) 650(651) 6.42(6.72) 885(8.30) 9.40(800)  1.37(L37)
B97-D 0.00(0.00) 1.84(1.48) 257 (2.46) (=) 2.86(2.96) 377(415 534(522) 590(614) 6.13(6.30) 7.32(7.76) 6.96(7.59)  2.04(1.85)
M 06 0.00(0.00) 0.25(0.40)  1.40(1.50) (=) 312(2.99) 402(393) 4.35(447) 566(564) 5.60(5.64) 7.50(7.44) 7.71(741) 2.22(2.23)
M P2/aug-cc-pVDZ* 0.00(0.00) 175(1.37) 3.18(2.99) 346(3.70) 433(479 6.12(593) 638(6.72) 7.64(7.66) 845(8.94) 8.28(9.11)  1.40(0.92)
RHF 0.73 0.00 2.09 2.40 4.64 4.90 5.35 6.53 7.86 9.12 10.41 1.04
DF-M P2 0.00 151 3.05 267 3.99 4.89 5.88 6.78 7.69 9.06 9.43 0.87
Ab initio DF-MP2-F12 0.00 1.24 2.84 2.61 3.97 4.88 5.82 6.82 7.61 9.19 9.66 0.85
SCS-DF-MP2 0.00 1.29 2.89 259 4.02 4.67 5.59 6.54 7.54 8.79 9.21 0.99
SCS-DF-M P2-F12/3C(FI X) 0.00 1.02 2.68 252 3.99 464 5.54 6.59 7.47 8.93 9.44 1.02
CCSD-F12a 0.00 0.72 242 2.50 4.07 461 5.41 6.42 7.34 8.81 9.51 111
CCSD(T)-F12a 0.00 1.26 3.89 3.76 5.26 5.75 6.88 7.74 8.68 10.15 10.65

* MP2/aug-cc-pV TZ//IMP2/aug-cc-pVDZ energy and MAD values are showed in parenthesis.

S4



Table S2: Compounds 1, 2 and 3 relative energies (AE) in kcal mol™ and corresponding populations (%P) obtained at the B3LY P-D3/aug-cc-pVDZ level for the
isolated compounds and by using the IEF-PCM implicit solvent model with dichloromethane, acetone, acetonitrile, DM SO, methanol and water dielectric
constants.

la 1b 1c 1d le 1f 1g 1h 1i 1 1k
AE %P AE %P AE %P AE %P AE %P AE %P AE %P AE %P AE %P AE %P AE %P
Isolated 000 874 127 103 253 12 277 08 352 02 433 01 548 00 638 00 683 00 826 00 82 00
CH.CI, 000 562 065 189 177 28 064 192 18 24 419 00 312 03 348 02 422 00 503 00 626 00
Acetone 000 447 057 171 172 24 020 319 166 27 29 03 274 04 300 03 38 01 45 00 6.03 00
1 Acetonitrile 000 399 054 160 171 22 003 379 159 27 28 03 261 05 28 03 377 01 439 00 59 00
DM SO 003 383 056 156 173 21 000 400 159 27 283 03 259 05 279 04 375 01 437 00 59 00
Methanol 0.00 405 054 162 171 23 005 371 160 27 28 03 263 05 28 03 378 01 442 00 59 00
Water 010 361 062 150 180 20 000 428 163 27 28 03 261 05 279 04 378 01 437 00 599 00
2a 2b 2c 2d 2e 2f 29 2h 2i
Isolated 0.00 47.7 001 473 135 49 - -- 410 00 404 01 513 00 537 00 784 00 --
CH.CI, 095 137 000 680 124 84 116 96 392 01 407 01 440 00 504 00 542 00 --
Acetone 106 111 000 662 129 75 088 149 38 01 405 01 426 01 503 00 494 00 --
2 Acetonitrile 1.10 102 000 647 131 71 076 178 387 01 404 01 420 01 503 00 475 00 --
DM SO 111 98 000 641 131 70 072 188 38 01 404 01 418 01 503 00 468 00 --
Methanol 1.09 103 000 649 130 72 078 174 387 01 404 01 421 01 503 00 477 00 --
Water 113 94 000 632 132 68 067 204 38 01 404 01 415 01 503 00 459 00 --
3a 3b 3c 3d 3e 3f 39
Isolated 186 42 000 9.8 442 01 578 00 560 00 666 00 68 00 --
CH.CI, 183 43 000 939 258 12 334 03 427 01 527 00 357 02 -
Acetone 174 48 000 918 229 19 292 07 407 01 507 00 28 07 --
3 Acetonitrile 1.71 51 0.00 906 218 23 27 09 399 01 49 00 263 11 --
DM SO 169 52 000 9.1 214 24 271 09 397 01 49 00 254 12 --
Methanol 171 50 000 908 219 22 278 08 400 01 500 00 266 10 --
Water 168 53 000 8.5 210 26 264 10 394 01 493 00 243 15 --
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Table S3: Compounds 1, 2 and 3 relative enthalpy energies (AH) in kcal mol™ and corresponding populations (%P) obtained at the B3LY P-D3/aug-cc-pVDZ level
for the isolated compounds and by using the IEF-PCM implicit solvent model with dichloromethane, acetone, acetonitrile, DM SO, methanol and water dielectric
constants.

la 1b 1c 1d le 1f 1g 1h 1i 1 1k
AH %P AH %P AH %P AH %P AH %P AH %P AH %P AH %P AH %P AH %P AH %P
Isolated 000 611 031 364 221 15 257 08 345 02 439 00 447 00 619 00 639 00 803 00 822 00
CH.CI, 000 461 031 273 152 36 051 196 181 22 427 00 225 10 338 02 390 01 493 00 635 00
Acetone 000 365 023 248 146 31 008 319 159 25 28 03 249 05 292 03 358 01 447 00 611 00
1 Acetonitrile 009 324 029 231 153 29 000 377 160 25 28 03 245 06 28 03 35 01 439 00 611 00
DM SO 014 312 033 226 157 28 000 395 164 25 28 03 245 06 28 03 357 01 439 00 613 00
Methanol 0.07 33.0 027 234 151 29 000 369 159 25 28 03 244 06 28 03 35 01 439 00 610 00
Water 023 292 041 215 165 26 000 427 168 25 290 03 248 06 28 04 361 01 440 00 618 00
2a 2b 2c 2d 2e 2f 29 2h 2i
Isolated 097 158 000 811 195 303 -- -- 410 01 502 00 59 00 598 00 858 00 --
CH.CI, 129 84 000 745 123 93 135 76 38 01 445 00 462 00 445 00 569 00 ---
Acetone 140 68 000 722 128 83 104 125 384 01 446 00 448 00 506 00 521 00 --
2 Acetonitrile 143 64 000 707 129 80 093 148 382 01 445 00 444 00 506 00 502 00 --
DM SO 143 62 000 702 129 79 089 155 381 01 445 00 443 00 506 00 497 00 --
Methanol 142 64 000 709 129 80 094 145 38 01 446 00 445 00 506 00 504 00 -
Water 145 60 000 694 130 78 08 165 38 01 444 00 441 00 506 00 491 00 --
3a 3b 3c 3d 3e 3f 39
Isolated 226 21 000 977 373 02 58 00 58 00 69 00 679 00 --
CH.CI, 212 26 000 936 199 32 347 03 457 00 552 00 366 02 --
Acetone 203 30 000 910 172 50 307 05 438 01 539 00 308 05 --
3 Acetonitrile 198 31 000 896 162 58 292 06 431 01 532 00 28 07 --
DM SO 197 32 000 8.1 158 61 28 07 429 01 530 00 276 08 --
Methanol 199 31 000 898 163 57 294 06 432 01 533 00 28 07 -
Water 195 33 000 883 154 66 281 08 425 01 527 00 266 10 --
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Table S4: Compounds 1, 2 and 3 relative Gibbs free energies (AG) in kcal mol™ and corresponding populations (%P) obtained at the B3LY P-D3/aug-cc-pVDZ
level for the isolated compounds and by using the IEF-PCM implicit solvent model with dichloromethane, acetone, acetonitrile, DM SO, methanol and water
dielectric constants.

la 1b 1c 1d le 1f 1g 1h 1i 1 1k
AG %P AG %P AG %P AG %P AG %P AG %P AG %P AG %P AG %P AG %P  AG %P
Isolated 051 240 077 154 164 35 000 565 297 04 532 00 405 01 426 00 491 00 651 00 776 00
CH.CI, 108 110 000 688 230 14 079 180 28 05 504 00 363 01 417 01 458 00 641 00 814 00
Acetone 111 89 000 581 214 16 041 290 257 08 334 02 225 13 375 01 432 00 58 00 777 00
1 Acetonitrile 113 7.3 000 494 206 15 013 399 246 08 332 02 251 07 35 01 423 00 565 00 761 00
DM SO 116 72 000 515 207 16 018 379 246 08 335 02 258 07 352 01 422 00 560 00 75 00
Methanol 113 76 000 509 207 15 017 381 248 08 334 02 249 08 358 01 424 00 568 00 764 00
Water 135 56 022 376 220 13 000 541 262 06 349 01 280 05 360 01 435 00 568 00 768 0.0
2a 2b 2c 2d 2e 2f 29 2h 2i
Isolated 046 270 000 589 085 140 -- -- 464 00 497 00 552 00 392 01 804 00 --
CH.CI, 203 27 000 84 172 45 123 103 358 02 550 00 537 00 652 00 689 00 --
Acetone 228 17 000 808 196 29 102 144 379 01 592 00 554 00 508 00 652 00 --
2 Acetonitrile 243 14 000 846 200 29 121 110 392 01 603 00 562 00 533 00 574 00 --
DM SO 244 14 000 848 197 30 123 107 392 01 601 00 563 00 535 00 605 00 --
Methanol 243 14 000 845 202 28 120 112 392 01 604 00 562 00 532 00 544 00 --
Water 244 14 000 847 191 33 124 105 392 01 600 00 562 00 538 00 624 00 --
3a 3b 3c 3d 3e 3f 39
Isolated 292 07 000 993 58 00 694 00 73 00 772 00 712 00 --
CH.CI, 293 07 000 989 372 02 415 01 552 00 471 00 425 01  --
Acetone 290 07 000 987 354 02 369 02 542 00 633 00 407 01 --
3 Acetonitrile 285 08 000 985 348 03 359 02 530 00 631 00 38 01 --
DM SO 282 08 000 984 344 03 35 02 524 00 630 00 38 02 --
Methanol 286 08 000 986 349 03 361 02 533 00 631 00 392 01 -
Water 276 09 000 983 339 03 347 03 518 00 627 00 369 02 --
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Figure S3: Ac-Gly-NHMe calculated (B3LY P-D3/aug-cc-pVDZ) IR intensities for a) Amide A and Amide B absorptions for conformers 1a, 1b and 1d in
CH,Cl, and acetonitrile. b) Amide A and Amide B absorptions for conformers 2a, 2b and 2d in CH,Cl, and acetonitrile and c). Amide A and Amide B
absorptions for conformers 3a, 3b and 3d in CH,Cl, and acetonitrile
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Figure S4: QTAIM molecular graphs of compounds 1 and 2 most stable conformers obtained from B3LYP-D3/aug-cc-pVDZ optimisations. Electron density (p),
Laplacian of the electron density (V?p) and ellipticity values (g, au) in the intramolecular hydrogen bond bond critical point (BCP) are indicated for each case.
Green points represent BCPs and red points represent ring critical points (RCPs).
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Ac-Gly-NHMe
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Figure S5: ELF localization domains (0.8 au isodensity value) of compounds 1 and 2 main conformers obtained from B3LY P-D3/aug-cc-pV DZ optimisations.
Graphs of ELF value along the bond path of the IHB are given for each case. Core valence bifurcation index (CVBI) values (au) for each case obtained from

those graphs are a so indicated.
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Figure S6: NCI isosurface plots of compounds 1 and 2 main conformers obtained from B3LY P-D3/aug-cc-pVDZ optimisations. The figures were obtained
with areduced density gradient (RDG) value of 0.6 and the blue-green-red values ranging from -0.02 to 0.02 au. Graph of the RDG vs sign(4,)p are given for
each case. Values of sign(,)p (au) corresponding to IHBs peaks in the (RDG) vs sign(4,) o graphs are given for each case.
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Ac-Gly-NHMe
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Figure S7: DORI isosurface plots of compounds 1 and 2 main conformers obtained from B3LY P-D3/aug-cc-pVDZ optimisations. The figures were obtained
with a DORI value of 0.9 au and the blue-green-red values ranging from -0.02 to 0.02 au. Values of sign(4,)p (au) corresponding to IHBs peaksin the DORI vs
sign(A2)p graphs are given for each case.
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Figure S8: NBO plots of n — o*yy interactions for main conformers of 1 and 2. Figures were obtained at the B3LY P-D3/aug-cc-
pVDZ level with an isovalue of 0.04 au. n — o*\y energy values are given in kcal mol™.
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Table S5: Compounds 1, 2 and 3 3J,y calculated SSCCs (in Hz) at the BHandH/EPR-III and SOPPA(CCSD)/EPR-111 on B3LY P-D3/aug-cc-pVDZ optimised
geometries for the isolated compounds.

la 1b 1c 1d le 1f 19 1h i 1 1k
*Jh10013 (BHand/EPR-111) 7.01 2.76 3.07 9.73 7.82 381 312 11.35 3.54 10.56 8.37
33411113 (BHand/EPR-111) 6.47 2.79 271 4.61 7.71 10.23 3.12 5.22 3.00 5.72 8.17
1 Chons + 3Jn1an1a)/2 6.74 2.78 2.89 7.17 7.77 7.02 3.12 8.29 3.27 8.14 8.27
33410113 [SOPPA(CCSD)/EPR-111] 6.01 1.76 2.04 8.33 6.64 3.22 2.16 10.04 2.55 9.42 7.63
33411113 [SOPPA(CCSD)/EPR-1 1] 5.66 1.78 172 4.00 7.02 8.73 2.16 4,53 2.04 5.10 6.95
Curon + 3Jn1an9)/2 5.84 177 1.88 6.17 6.83 5.98 2.16 7.29 2.30 7.26 7.29
2a 2b 2c 2d 2e 2f 29 2h 2i
®J414n15 (BHand/EPR-111) 8.15 3.01 2.57 6.65 2.60 2.30 5.40 2.80 8.45
33415116 (BHaNA/EPR-111) 6.62 2.57 3.24 8.07 2.59 12.08 9.74 2.75 3.90
2 Chanis + 2Inisnie)/2 7.39 2.79 291 7.36 2.60 7.19 7.57 2.78 6.18
334141115 [SOPPA(CCSD)/EPR-1 1] 6.65 243 2.00 5.86 2.62 1.95 5.38 2.76 7.58
334115116 [SOPPA(CCSD)/EPR-111] 5.83 1.99 2.64 6.58 2.60 10.07 9.97 2.72 311
Chanis + 2Insnie)/2 6.24 221 2.32 6.22 2.61 6.01 7.68 2.74 5.35
3a 3b 3c 3d 3e 3f 3g
%3436 (BHaNA/EPR-111) 3.28 2.57 2.98 10.29 8.96 0.03 1.39
%J4an6 (BHaNA/EPR-111) 10.25 2.66 2.98 5.77 7.69 11.80 7.87
3 Cuans + 2nane)/2 6.77 2.62 2.98 8.03 8.33 5.92 4.63
2341316 [SOPPA(CCSD)/EPR-111] 2.70 1.84 2.28 9.40 7.92 -0.41 0.81
23114116 [SOPPA(CCSD)/EPR-111] 8.98 1.92 2.28 5.09 6.88 10.61 7.13
(Cuams + Jnane)/2 5.84 1.88 2.28 7.25 7.40 5.10 397
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Spectrum S1: Ac-Gly-NHMe *H NMR Spectrum in CD,Cl..
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Spectrum S2: Ac-Gly-NHMe *H NMR Spectrum in acetone-ds.
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Spectrum S3: Ac-Gly-NHMe *H NMR Spectrum in CD;CN.
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Spectrum S4: Ac-Gly-NHMe *H NMR Spectrum in DM SO-d.
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Spectrum S6: Ac-Gly-NHMe *H NMR Spectrum in H,O. WATERGATE solvent suppression was used.
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Spectrum S7: CF5-C(O)-Gly-NHMe *H NMR Spectrum in CD,Cl,.
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Spectrum S8: CF;-C(0)-Gly-NHMe 'H NMR Spectrum in acetone-de.
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Spectrum S9: CF5-C(0)-Gly-NHMe *H NMR Spectrumin CD;CN.

S26



NANE CF3- gl i - DVBO
- EXPNO 1
n 0 ™~ PROCNO 1
N N S o Date_ 20121106
© . © w Ti me 15. 56
: m ™ i i | NSTRUM spect
° v o PROBHD 5 nm TBI 1H 13
i i P PULPROG 2930
o Ho ™ 65536
SOLVENT DVBO
| NS 128
N DS 0
~ SWH 7911, 393 Hz
FsC N FI DRES 0.120718 Hz
| AQ 4.1419253 sec
RG 161
H 0 DW 63.200 usec
DE 10. 00 usec
TE 298.4 K
DL 1. 00000000 sec
TDO 1
======== CHANNEL f1 ========
NUCL
P1 7.15 usec
sl 131072
SF 600. 1700051 Mz
VDW EM
SSB 0
LB 0.00 Hz
GB 0
T T T T T PC 1.00
9 ppr 3.78 3.76  ppnm 2.60 ppn
JL JL JJ A A
“““““““““ e I I I B E
11 10 9 8 6 5 4 2 1 0 ppm

Spectrum S10: CF5-C(0)-Gly-NHMe *H NMR Spectrum in DM SO-ds.

S27



< © NANE CF3-gli - CD3CH
[T} < EXPNO 2
~ ~ PROCNO 1
Dat e 20121106
0 H o o Ti me 10. 09
| 3 | NSTRUM spect
7o) & PROBHD 5 nm TBI 1H 13
N\ ™ . PULPROG zgpr
FsC N o ™ D 32768
| & | SOLVENT MeCD
; i NS 64
H 0 DS 0
SWH 7183. 908 Hz
FI DRES 0.219235 Hz
AQ 2.2807028 sec
RG 80. 6
DW 69. 600 usec
DE 10. 00 usec
TE 298.4 K
D1 1. 00000000 sec
D12 0. 00002000 sec
TDO 1
======== CHANNEL f1 ========
NUCL
P1 7.15 usec
Sl 32768
SF 600. 1700090 Mz
VDWW EM
SSB 0
LB 0.00 Hz
GB 0
PC 1. 00
AR AR \ \ IR AR A
8.1 ppmrr 3.92 ppmr 2.75 ppmr
N L)\h_; L L L
“““““ N L L L L I L B A RN
10 9 8 5 4 3 2 1 pm
o S o
o N N

Spectrum S11: CF;-C(0)-Gly-NHMe "H NMR Spectrum in CD;OH. Solvent presaturation experiment was used.
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Spectrum S12: CF5-C(0)-Gly-NHMe *H NMR Spectrum in H,O. Solvent presaturation experiment was used.
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Spectrum S13: Ac-Gly-N(Me), 'H NMR Spectrum in CD,Cl,.
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Spectrum S14: Ac-Gly-N(Me), *H NMR Spectrum in acetone-ds.
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Spectrum S15: Ac-Gly-N(Me), *H NMR Spectrum in CD5CN.
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Spectrum S16: Ac-Gly-N(Me), *H NMR Spectrum in DM SO-d.
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Spectrum S17: Ac-Gly-N(Me), *H NMR Spectrum in CD;OH.
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Spectrum S18: Ac-Gly-N(Me), *H NMR Spectrum in H,O. WATERGATE solvent suppression was used.

\
2

9

ppm



Infrared spectra

Ac-Gly-NHMeN-H in CH,ClI,
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Figure S12: Ac-Gly-NHMe N-H stretchings region in CH,Cl, of: @) IR experimental spectrum b)
Deconvolved experimental Spectrum. Each conformer N-H stretchings were weighted by its
B3LY P-D3/aug-cc-pVDZ populations for ¢) AE populations; d) AH populations and €) AG
populations. f) Theoretical spectrum using B3LY P-D3/aug-cc-pVDZ geometries and popul ations
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Figure S13: Ac-Gly-NHMe C=0 stretchings region (~1700 cm™; Amide | bands) and mix of
C(0)-N-H bond angle deformation/C-N bond stretching (~1550 cm™*; Amide 11) in CH,Cl, of: a)
IR experimental spectrum. Each conformer C=0 bond stretchings/angular bending weighted by
its B3LYP-D3/aug-cc-pVDZ populations for b) AE populations; ¢) AH populations and d) AG
populations. €) Theoretical spectrum using B3LY P-D3/aug-cc-pVDZ geometries and popul ations
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Figure S14: Ac-Gly-NHMe N-H stretchings region (Amide A and B bands) in acetonitrile of: a)
IR experimental spectrum b) AE populations; ¢) AH populations and d) AG populations.
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Figure S15: Ac-Gly-NHMe C=0 stretchings region (~1700 cm'™; Amide | bands) and mix of
C(0)-N-H bond angle deformation/C-N bond stretching (~1550 cm™; Amide 1) in acetonitrile of:
a) IR experimental spectrum. Each conformer bond stretchings/angular bendings were weighted
by its B3LY P-D3/aug-cc-pV DZ populations for b) AE populations; ¢) AH populations and d) AG
populations.
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Figure S17: CFs-C(0)-Gly-NHMe C=0 stretchings region (~1700 cm™; Amide | bands) and mix
of C(0)-N-H bond angle deformation/C-N bond stretching (~1550 cm™; Amide I1) in CH,Cl, of:
a) IR experimental spectrum. Each conformer bond stretchings/angular bendings were weighted
by its B3LY P-D3/aug-cc-pV DZ populations for b) AE populations; ¢) AH populations and d) AG
populations. €) Theoretical spectrum using B3LY P-D3/aug-cc-pVDZ geometries and populations
obtained from the deconvolved experimental spectrum.
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Figure S19: CF,-C(0O)-Gly-NHMe C=0 stretchings region (~1700 cm™; Amide | bands) and mix
of C(0)-N-H bond angle deformation/C-N bond stretching (~1550 cm™*; Amide 1) in acetonitrile
of: a) IR experimental spectrum. Each conformer bond stretchings/angular bendings were
weighted by its B3LY P-D3/aug-cc-pVDZ populations for b) AE populations; ¢) AH populations
and d) AG populations. €) Theoretical spectrum using B3LY P-D3/aug-cc-pVDZ geometries and
popul ations obtained from the deconvolved experimental spectrum.
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Figure S20: Ac-Gly-(NMe), N-H stretchings region (Amide A and B bands) in CH,CI, of: a) IR
experimental spectrum b) Deconvolved experimental Spectrum. Each conformer N-H stretchings
were weighted by its B3LYP-D3/aug-cc-pVDZ populations for c) AE populations;, d) AH
populations and €) AG populations. f) Theoretical spectrum using B3LY P-D3/aug-cc-pVDZ
geometries and popul ations obtained from the deconvolved experimental spectrum
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Figure S21: Ac-Gly-(NMe), C=0 stretchings region (~1700 cm™; Amide | bands) and mix of
C(0)-N-H bond angle deformation/C-N bond stretching (~1550 cm™; Amide I1) in CH,Cl, of: a)
IR experimental spectrum. Each conformer bond stretchings/angular bendings were weighted by
its B3LYP-D3/aug-cc-pVDZ populations for b) AE populations; ¢) AH populations and d) AG
populations. €) Theoretical spectrum using B3LY P-D3/aug-cc-pVDZ geometries and populations
obtained from the deconvolved experimental spectrum.
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Figure S22: Ac-Gly-(NMe), N-H stretchings region in acetonitrile of: a) IR experimental
spectrum b) AE populations; ¢) AH populations and d) AG populations.
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Figure S23: Ac-Gly-(NMe), C=0 stretchings region (~1700 cm™; Amide | bands) and mix of
C(0)-N-H bond angle deformation/C-N bond stretching (~1550 cm™; Amide I1) in acetonitrile of:
a) IR experimental spectrum. Each conformer bond stretchings/angular bendings were weighted
by its B3LY P-D3/aug-cc-pVDZ populations for b) AE populations; ¢) AH populations and d) AG

populations.
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