Supporting Information:

Computational Investigation of Conformational Properties of Short

Table S1. Dihedral angle values (in degrees) of all the optimized structures of Ac-azaAsn-Pro-NHMe (1 ANP)

at the B3LYP/6-311++G(d,p) level of theory in the gas phase.

Azapeptides: Insights from DFT Study and NBO Analysis

o ol i o) 02 ) o b4 % X% X4 0 X2 Conformer
tttANP-1 -171.3 -62.5 294 1778  -103.2 172 1744 338 356 237 23 649 1677 ordr(g")
tctANP-2 1715 -126.1 27.7 233 -1025 -137 1786 313 385 306 -113 69.8  158.7 rdr(g”)
tttANP-3 -1709 772 337 -1762  -90.0 742 -1733 288 -358 285 -10.7 655 1715 Sry'(gh)
tttANP-4 1733 634 269 1777 -102.3 160 1745 342 357 235 -18 1220 78.8 0rOR(s")
ttANP-5 1732 1185 292 1735 902 78.1 -177.0 288 357 285 -10.7 1158  -193 d1y'(s)
CttANP-6 11.8  -1243 285 -1754  -84.0 732 -177.9 343 392 283  -7.0 717 1617 ry'(g)
tctANP-7 -166.1  102.1 169.5 301 -119.1 0.6 1775 372 -383 247  -12 85.7 45 edr(g")
tttANP-8 -171.0 616 326 1795  -101.6 184 1741 339 361 244 30 723 26.4 ordr(g")
tttANP-9 1689  -1404 1768  178.1  -108.1 248 1739 350 341 202 2.0 702 -131.9 Bsdr(g")
CttANP-10 9.5  -128.0 389  -1732  -82.1 69.9 -1789 359 395 272  -47 63.7 50.6 Sry'(g")
CttANP-11 -10.5 1199  -160  -1732  -88.1 745  -1773 318 378 286 89 1149 742 SLy'(s)
tttANP-12 -179.0 1310  -43.7 1467  -68.1 1622  -1785 253 358 322 -172 1162  -214 S1Br(s")
tctANP-13 1753 1249  -825 78  -688 1364 1793 310 -365 273 80 74.9 20.8 PBr(g")
tctANP-14 169.6 1330  -774  -108  -60.8  141.1 -179.6 20.1 -362 28.8 -11.0  168.1 -10.8 2PBolt)
tttANP-15 173.5 810 1604 1706  -823 1561 1799 256 -357 317 -163 67.1 1021 BeBe(gh)
cctANP-16 47 8838 72 200  -520 1662 1795 309 -37.5 296 -10.6 74.2 17.4 Sre"(g")
CcCtANP-17 157 -121.9 10.4 34 -884 150 1774 361 -387 261 -34 76.7  174.0 3rdr(g")
CtANP-18 70 969 98 1767  -115.1 60 1775 352 367 243 2.1 67.0 1794 3rdr(g")
tcANP-19 1750 723 372 248  -395 609 1773 211 326 313 -192 73.2 16.2 ax2(g")
CtANP-20 -168  -1067 1706  -179.1  107.6 175 1750 361 -353 209 2.1 717 907 £"8u(g")
ccANP-21 1.6  -798 259 337 728 787 -177.7 360 266 66 170 682  -170.7 SeB(g)
ccANP-22 21.1 137.3 416 321  -107.6  -13.6 1748 330 -393 303 99 60.5 495 28r(g")
CttANP-23 47 867  -189  -178.1  -1103 58 1775 344 372 258 42 1113 79.7 Srdr(s")
tctANP-24  -169.7  -73.8  -37.1 268 518 1447  -1783 314 365 274 19 656  165.6 arPr(g’)
tctANP-25 1733 1454  -644 6.3 -85.6 345 1749 377 369 214 27 1644 1589 28x(t)
CttANP-26 39 792 267 -1759  -108.6 73 1761 345 376 262 46 71.6 27.6 3rdr(g”)
tttANP-27 1730 1362  -523  -1723 -89.4 759  -176.9 278 352 285 -114 1587 1544 %'(t)
ttcANP-28  -175.5 737 289  179.1  -1188 76.5 72 357 307 140 88 1229 78.2 3rl(sh)
tccANP-29  -168.5  -1232 26.1 20 975 20.1 76 311 -378 297 -10.5 74.1 95.5 3rdr(g”)
tttANP-30 1784 1482  -523 1504  -66.5  161.7 -1787 270 -360 30.8 -145  164.1 154.0 2PBo(t)
cctANP-31 -192  -112.1 1638 219  -73.8 55 -1781 341 365 243 27 69.9  -75.0 £"3r(g")
cccANP-32 1.6 1380  -382 227 530 1688 710 322 369 272 -1 134.2 0.4 SLe"(s)
cccANP-33 216 1420 457  -10.1 712 -19.1 114 323 -369 268 -66 1524  143.1 3.5x(t)




Table S2. Dihedral angle values (in degrees) of all the optimized structures of Ac-azaAsp-Pro-NHMe (2,
ADP)at the B3LYP/6-311++G(d,p) level of theory in the gas phase.

®o D1 Vi ]} (03 \Z) (@)} X % % Y4 Xl. Xz' Conformer
tttADP-1 1733 -61.6 -30.6 1782 -103.4 183 1742 339 357 237 23 63.8 177.1  oxdr(g)(BD)
tttADP-2 -172.3 -75.9 350 -176.4 -90.0 750  -1733 289 -357 283 -104 65.1 177.6 ory'(g")
tctADP-3 -1725  -125.1 25.7 246  -102.8 -141  -180.0 31.0 -384 308 -11.7 66.2 173.3 20r(g")
tctADP-4 -167.0 1156  -165.1 244  -104.7 1509 -1782 346 -370 248 29 93.7 2.8 eBs(g")
cttADP-5 10.1  -1249 308  -175.0 -83.2 73.5  -1782 348 395 283  -6.6 69.2 170.8 7'(g")
tttADP-6 -173.4 -63.1 274 1783 -102.1 164 1746 346 -354 224 04 1312 66.5 SrdR(s")
tttADP-7 175.1 1213 295  -174.4 -90.1 790  -177.1 284 -358 291 -11.6 116.2 -28.6 2(s%)
tttADP-8 168.7  -132.1 1783  -179.9  -108.6 26.1 1734 348 -343 207 14 798  -157.8 €"dr(g")
tttADP-9 -178.0 136.7 449 145.8 -67.8 1626  -1786 264 -36.1 315 -157 117.2 344 2Br(s)
CttADP-10 46 91.8 -13.6 1782  -114.6 6.2 1773 352 -36.8 244 23 668  -176.5 rdr(g")
CttADP-11 9.0 -126.7 384  -172.7 -82.7 713 -1792 359 -394 270 -45 71.9 58.9 '(g)
cctADP-12 153 -121.9 10.2 53 -88.4 112 1790 351 -388 272  -52 74.8 179.6 3rSr(g")
tctADP-13 -166.6 1120  -170.7 304 -120.1 1.6 1770 379 -383 240 -0.1 92.7 6.4 edr(s")
tttADP-14 173.9 136.0 -50.1  -172.8 -89.5 76.6  -176.9 276 352 287 -11.7 149.4 174.0 (%)
cctADP-15 103 -75.5 312 -28.0 737 732 -178.6 365 -30.6 123 114 732 -171.1 ary'(g")
tctADP-16 173.6 145.4 -61.0 -6.6 -83.3 27.1 173.8 371 -37.0 220 1.7 157.6 171.5 20x(t)
tctADP-17 -170.8 -73.8 -37.8 -26.7 -52.5 1746  -1798 317 -364 268  -7.0 63.5 175.0 arPr(g”)
cctADP-18 220  -137.0 413 297  -104.8 -15.7 175.8 328 -393 302 99 68.0 59.4 20r(g")
cctADP-19 3.1 -81.6 -17.1 249 -45.8 167.4 1777 298 -37.7 311 -129 74.6 26.4 dre"(g")
tctADP-20 -176.0 -73.8 373 244 -39.3 -69.5 176.9 216 -32.7 310 -185 78.2 113 oRrOR(g")
tttADP-21 21780 147.1 522 1499 661 1612  -1785 268 -359 308 -146 1569 1729 7Be(t)
tctADP-22 170.1 133.1 722 -16.6 522 1533  -1784 290 -36.7 298 -12.1 166.1 -10.1 YBe(t)
CttADP-23 3.6 -85.1 -19.5  -1763  -108.6 6.0 1769 348 380 265 -46 121.2 66.8 SrOr(s")
ttcADP-24 -176.3 1.1 -30.0 179.0  -117.3 79.3 79 354 299 129 9.8 132.9 66.0 orE(s")
tccADP-25 -169.7  -118.6 229 21.1 952 -19.1 40 311 375 290 97 85.6 63.2 3rOR(g")
cttADP-26 2199  -114.1 176.5 1792 -111.6 15.2 1752 363 351 204 2.6 68.9 -65.1 €"3r(g")
CttADP-27 5.7 -69.3 338 -1742  -108.8 6.2 176.6 350 374 253 32 78.5 25.6  orOr(g)(BD)
cccADP-28 0.6 139.0 380 2423 -48.6 170.1 82 310 -372 289 97 126.4 8.5 31e"(s")
cctADP-29 245  -1134 166.9 -28.9 -65.7 94  -1779 342 363 238 -2 57.3 473 €"0r(g")

cccADP-30 21.8 143.7 -42.6 -11.8 -68.5 -20.8 47 311 -360 265  -7.1 143.5 70.9 3r8r(s)




Table S3. Dihedral angle values (in degrees) of all the optimized structures of Ac-azaAla-Pro-NHMe (3, AAP)
at the B3LYP/6-311++G(d,p) level of theory in the gas phase.

o P Vi [ (03] 723 (0} X hes e X4 Conformer
tttAAP-1 -175.5 -57.8 -35.1 -179.9 -102.9 19.4 173.9 33.8 -36.0 24.4 -3.2 ardr(BI)
tttAAP-2 -174.9 -69.3 -40.6 -175.4 -90.2 74.3 -173.3 28.5 -355 284 -10.8 oRY'
tttAAP-3 170.4 129.7 -37.9 -172.8 -90.4 76.6 -176.7 27.8 -353 28.8 -11.6 Sy
tttAAP-4 170.2 -125.2 169.6 -179.1 -88.0 77.2 -176.3 24.1 -359 333 -19.0 e"y'
tctAAP-5 169.6 136.8 -65.9 -17.4 -69.2 113.0 -178.2 32.8 -33.6 20.9 -0.1 Spe"
cttAAP-6 -10.9 131.9 -35.3 -173.4 -88.6 75.9 -176.9 29.2  -36.7 29.6 -11.6 Sy
CttAAP-7 11.4 -131.9 40.4 -174.3 -81.1 70.7 -178.6 356 -395 27.5 -5.2 '
tctAAP-8 -171.6 -123.6 24.1 273 -104.8 -15.0 -178.3 30.8 -38.6 315 -12.6 SrOR
tttAAP-9 170.3 -128.4 173.1 -176.5 -116.6 133 174.6 354  -36.1 232 -0.9 BsOr
tctAAP-10 -176.2 =733 -35.7 -14.8 -46.3 -47.9 176.2 19.9 -329 33.0 -21.7 OROR
cttAAP-11 2.6 -77.9 -29.8 -175.5 -111.6 8.2 176.7 348 -372 254 -3.5 SrOR
tctAAP-12 -170.5 129.7 -173.2 323 -119.9 -2.4 179.3 36.3 -382 25.6 -2.8 e0r
cctAAP-13 243 -142.0 43.1 31.3 -108.0 -14.9 175.2 32.1  -389 30.7 -10.8 20r
tttAAP-14 179.0 141.6 -44.3 148.6 -67.3 159.5 -178.6 253 -358 322 -172 2Bp
cctAAP-15 2.7 -109.0 17.6 -2.5 -80.7 144.2 178.5 336 -364 24.9 -3.7 SrPr
cttAAP-16 -14.9 -103.1 170.0 -174.7 -110.6 13.2 173.9 349 -36.8 24.7 2.7 €"dr
cctAAP-17 -15.2 -112.2 163.1 -20.7 -74.9 -3.7 -178.9 350 -36.2 22.9 -0.7 BsOr
ttcAAP-18 -178.6 -67.2 -35.2 179.7 -117.7 79.8 7.8 348 -30.1 13.9 8.3 arG
cctAAP-19 153 -69.9 -43.4 -13.0 -75.0 53.0 -179.1 36.0 -36.0 21.6 1.2 oRY'
cccAAP-20 -13.6 123.9 -15.0 1.7 -76.0 163.5 -11.7 342 -374 26.0 -4.5 SLBp
tccAAP-21 -170.7 -124.2 25.0 23.7 -99.5 -18.1 1.5 30.8 -37.7 29.9 -109 SrOR
cccAAP-22 2215 144.4 -49.6 -13.2 -69.9 -19.9 0.4 312 -352 253 -5.8 SL.0r




Table S4. Dihedral angle values (in degrees) of all the optimized structures of Ac-azaAsn-Pro-NHMe at the
SMD/B3LYP/6-311++G(d,p) level of theory in water.

o ol i o) (03 2 o b4 % X% X4 0 X2 Conformer
tttANP-1 1785 617 331 -179.6  -925 29 1759 318 -366 271  -72 66.4  -1653  apdr(g")(Bl)
tctANP-2 -169.5  -129.9 31.9 205  -101.1 2112 -1799 334 -390 293 -85 757 167.1 28r(g")
tttANP-3 1775 707 340 -1715 923 746  -175.0  29.1 -365 293 -115 64.1  -158.1 Sry'(g)
tttANP-4 1784 673 309  -178.6  -98.7 44 1776 342 356 231 -14 1239 63.1  ordr(s")(BL)
ttANP-5 1758 1132 -147  -174. -89.5 714 -1773 305 375 295 -108 1240  -327 SLy'(s)
CttANP-6 6.7  -122.7 299 -173.2  -845 594  -1792 360 -409 292  -6.9 769  165.3 %'(g")
tctANP-7 -172.9 9.1  -168.6 268  -111.0  -133  -1793 349 381 264  -45 82.0 3.4 £dr(g")
tttANP-8 1788 612 -362  -1793 96.4 70 1774 335 357 238 30 76.3 16.6  ordr(g)(BD)
tttANP-9 21771 -1239 1735 1791 -96.0 124 1752 324 372 274 72 749 -148.1 Bsdr(g")
CttANP-10 7.1 126.1 384  -171.7  -822 564 1785 365 -415 296 69 64.1 522 By'(g)
CttANP-11 74 1126 98 -1735  -89.0 69.6 -177.0 32,0 382 290 93 1127 51.0 SLy'(s)
tttANP-12 -179.8 79.0 142  -1774  -628 1491 1756 338 -369 255 42 1024  -199 )
tctANP-13 1735 1246 205 277 =632 1752 1774 375 345 181 59 1269  -33.6 1e"(sY)
tctANP-14 1723 1342 -388 255 595 -179.9  -1794 374 363 209 30 1379  -103 PBr(g")
tttANP-15 175.3 922 1615 1703 716 1486 1757 243 353 321 -177 61.9 82.6 €"Bel(gh)
cctANP-16 79 961 94 211 580 1749 1789 348 366 241 2.1 91.2 6.6 Sre"(s)
CCtANP-17 135  -1244 21.4 89  -869  -129 1774 319 -380 291 93 782 170.1 3rdr(g")
CtANP-18 67  -107.6 93 1799  -84.8 81 1797 314 -373 284 -89 809 1755 3rdr(g”)
tcANP-19 1777 633 -44.8 168 627 228 1800 305 -354 262 7.1 77.7 17.4 0rSR(2)
CtANP-20 -8.1 953 1712 1792  -953 125 1758 325 375 278  -15 749  -1463 £"Sr(g)
ccANP-21 84  -856  -270  -408  -69.9 86.1 -1762 307 -144 78 286 63.7  -163.1 3ry'(gh)
ccANP-22 137 -1304 30.3 170 950  -140 -1789 326 -380 284  -82 66.9 55.8 28r(g")
CttANP-23 0.5 844  -187 -1779  -973 06 1786 332 364 254 45 1112 54.4 Srdr(s")
tctANP-24  -177.3 649  -403 22.1 598 1514 1756 324 349 236  -3.1 612 -153.2 orBe(gh)
tctANP-25 1732 1339 400  -10.3 717 -11.7  -179.8 331 360 245 37 1526 1519 28x(t)
CttANP-26 02  -81.6 209  179.1 96.5 .14 1793 323 357 251  -48 94.9 5.0 Srdr(s")
tttANP-27 1749  129.1 361 -1742 920 803 -175.6 282 -356 288 -11.5 1482  153.8 SLy'(s)
ttcANP-28  -179.1 763 279  -1794  -119.1 80.0 28 350 -290 118 106 1205 66.4 3rE(s")
tccANP-29  -168.0  -128.8 32.6 19.0  -953 -17.5 58 329 -383 286 -8.1 70.2 54.0 Bdr(g")
tttANP-30 1733 1316  -428 -1757 795 1457  178.1 238 -349 320 -17.8 1555 1519 YBo(t)
cctANP-31 0.7 -119.0 1656  -262  -685 -137 1786 346 349 212 09 614  -1572 Bsdr(g")
cccANP-32 68 1409  -439 237  -586 1682 -83 340 -357 233 -17 1468  -138 ye"(sY)
cccANP-33 83 1341 -35.0 78 716 -187 20 321 347 236 33 1491 1526 SLOr(sY)




Table S5. Dihedral angle values (in degrees) of all the optimized structures of Ac-azaAsp-Pro-NHMe at the
SMD/B3LYP/6-311++G(d,p) level of theory in water.

@o @1 Vi (O] (03] 723 (o)) % X2 0B Ya ' % Conformer
tttADP-1 -1787  -61.7 336  -1795 918 2.8 1763 318 -369 275 7.6  69.9 -170.1 ardr(g")
tttADP-2 -176.8  -70.1 352 -1716 =920 69.5 -1764 299 369 291 -10.6 659 -169.7 ary'(g")
tctADP-3 -169.2  -131.0 33.3 21.2 -101.5 -12.9 -179.8 332 -388 -292 -86 728 175.9 26r(2")
tctADP-4 -1734 1163  -162.0 23.1 -105.0 1540  -179.7 346 -374 253 35 892 5.1 eBs(g")
CttADP-5 55 -121.8 29.9 -1728  -843 59.4 21795 359 -41.0 294 71 777 170.6 %'(g)
tttADP-6 -177.0  -69.0 282  -1784 947 3.1 1780 341 358 234  -19 1347 59.9 SrOR(s")
tttADP-7 -179.1 80.1 25.4 -1712 814 49.0 177.5 374 -419 294 61 104.6 316 3LB(s")
tttADP-8 -1773  -1219 1737 179.2 97.6 2.6 178.1 326 -363 258 53 733 1725 &"3r(g")
tttADP-9 1789 822 217  -1785  -612 148.9 1756 336 -37.1 258  -46 106.1 325 SuPe(s’)
cttADP-10 6.4 99.2 22 -179.0  -87.4 4.6 1785 307 -368 284 93  91.0 179.7 SrOR(s")
cttADP-11 6.3 -125.8 40.3 -1705  -82.9 56.4 1783 363 -414 296 -1 745 55.1 By'(g")
cctADP-12 13.2 -123.9 213 9.1 -87.4 1133 178.3 32.0 -381 290 92 772 175.8 20r(g")
tctADP-13  -1734 1145  -166.0 272 -1120  -113  -179.1 357 -380 255 30 913 7.6 €0r(s")
tttADP-14 175.5 128.0 -33.9 -1746  -92.0 80.0 -1753 283  -356 286 -11.3 1418 167.0 7'(s7)
cctADP-15 73 -86.9 252 -39.8 -69.4 97.4  -1750 303 -150 -63 268 655 -173.1 dre"(g")
tctADP-16 171.1 1323 -39.8 -12.2 732 6.6 178.1 345 355 224 05 14738 164.1 S1.r(s")
tctADP-17  -1748  -67.4 -39.6 234 -59.8 153.8 1755 339 -343 212 04 680 -170.9 axPr(g”)
cctADP-18 129  -128.1 30.2 13.6 91.1 -14.0 178.1 336 -381 274 64 805 57.2 28r(g")
cctADP-19 7.0 -93.0 -14.4 212 -557  -1798  -1792 349 380 263  -44  90.1 10.0 dre'(g")
tctADP-20  -177.5  -67.0 -47.6 215 -45.8 -67.9 179.1 244 325 275 -12.8 746 17.6 aror(g’)
tttADP-21 1740 1294 392  -1766  -80.1 1460 1780 249 -349 310 -160 1477 162.9 SuBe(s")
tctADP-22 172.4 133.7 -40.6 2256 574 -1742  -1784 372 -371 225 12 1377 93 d1€'(s")
cttADP-23 7.1 -127.6 37.8 -1746  -69.1 2232 -1786 314 -375 284 -89 744 58.4 28r(2")
ttcADP-24  -175.6  127.6 41.6 -1780  -63.2 152.7 2.7 321 376 279 19 747 54.8 31Br(g")
tccADP-25  -168.5  -129.1 345 16.2 92.9 -17.9 49 331 377 273 65 787 56.4 Bor(g")
CcttADP-26 8.3 -93.0 167.1  -178.6  -96.7 1.7 177.9 323 -364 263 61 687 -169.4 €"0r(g")
CttADP-27 0.9 -76.2 287  -1784 974 13 178.6 329 -361 250 43 799 187  Ordr(g")(BD)
cccADP-28 7.8 140.0 -49.1 252 -55.0 176.5 3.7 345 363 237 -18 1501 -11.2 2%"(s")
cctADP-29 -1.5 -1147  165.0 -26.8 -67.3 -14.6 178.0 339 -344 210 0.7  66.0 -172.6 Psor(g")
cccADP-30  -10.4 98.8 21.7 23.7 -95.6 224 47 319 -368 271 72 1022 51.1 SL3r(s")




Table S6. Dihedral angle values (in degrees) of all the optimized structures of Ac-azaAla-Pro-NHMe at the
SMD/B3LYP/6-311++G(d,p) level of theory in water.

(o)) [0} \3 (o)) (03 72 ®, % %2 % X Conformer
tttAAP-1 -178.0 -60.3 377 -1783 -94.8 49 1780 335 =365 251  -40 ordr(BD)
tttAAP-2 -177.9 -66.4 376 -1719 917 713 -1784 304 358 269  -8.1 ORY'
tttAAP-3 173.6 130.4 415 1742 91.8 76.1 -1754 284 356 286 -113 oy
tttAAP-4 177.2 -90.8 163.7  178.6 -78.2 1433 1762 242 354 324 -180 Bepr
tctAAP-5 170.8 136.5 467 246 -68.9 1255  -1799 322 275 119 9.1 Bue"
CttAAP-6 5.9 126.1 297  -1714 912 69.1 -176.8 305 -37.0 287 99 auy'
CttAAP-7 7.6 -130.1 389 -173.5 -81.5 48.6 1767 376 -415 287 52 '
tctAAP-8 -1683  -132.7 339  20.1 -101.1 -133  -179.0 326 383 291  -8.8 Por
tttAAP-9 41780  -112.5 1669  176.9 915 2.1 1793 309 -369 282 9.0 €"r
tctAAP-10  -175.5 -67.7 408  -132 -62.6 206  -1795 306 -360 271  -8.1 Ordr
CttAAP-11 29 -77.6 296 -1775  -94.4 -1.3 1778 316 -360 263  -6.5 Srdr
tctAAP-12 177.0 122.9 1709  24.0 -111.2 13.3 -180.0 353 379 257 34 &dr
cctAAP-13 155 -136.7 360 203 -99.4 -144  -179.8 323 385 295 95 20
tttAAP-14 171.6 134.5 444  -1759  -83.7 146.1 1758 248 350 313 -164 . Bp
CctAAP-15 16.0 -136.6 327 122 9238 169.7 1759 352 392 279 59 %"
CttAAP-16 -6.3 -93.8 165.6 1783 -89.9 4.7 178.7 300 -367 288 -10.3 £"dr
cctAAP-17 5.1 -129.2 160.5  -15.4 -69.1 -18.8 178.7 324 357 246 42 Psdr
ttcAAP-18  -178.5 -64.7 432  -1773  -86.4 158.8 1.7 300 355 270 -82 orpe
CCtAAP-19 75 -73.1 328  -15.6 =742 -8.4 -1783 347 342 201 2.1 U
cccAAP-20 -8.3 139.1 416 -249 -64.1 166.9 34 355  -342 194 3.4 dre"
tccAAP-21  -167.2  -133.0 358 154 945 -17.8 6.3 324 378 282  -8.0 70x
cccAAP-22  -104 139.8 481  -12.0 -70.3 -18.5 0.6 317 351 246 47 310k




Table S7. Dihedral angle values (in degrees) of all the optimized structures of Ac-azaAsn-Pro-NHMe at the
B3LYP-D3/6-311++G(d,p) level of theory in the gas phase.

0o ol Vi o @2 ¥ o X X % B n % Conformer
tttANP-1 -173.6 -60.3 316 178.1 -103.2 176 1748 356 -364 232 0.7 643 171.2 0ordr(g")
tct ANP-2 -173.0 127.0 304 228 -100.4 -13.5 1762 31,6 -395 319 -125 716 157.6 26r(2")
tttANP-3 -175.0 -63.6 410 1737 -87.8 745 -1658  30.1 -366 285 99 641 1735 ary'(g")
tttANP-4 -177.1 -60.2 287 1778 -103.0 172 1748 359 362 226 02 1237 77.8 SrOR(s")
ttANP-5 175.2 112.8 255 -173.6 -90.5 775 -1755 302 371 293 -10.6 1187 220 dLy'(s")
cttANP-6 8.6 122.6 30.1  -176.1 -83.3 732 -1767 352 -402 291  -7.1 73.5 159.8 7'(g")
tctANP-7 -167.7 106.3 163.6 392 -116.4 52 1716 363 -406 291  -64 1018 -15.2 €0r(s")
tttANP-8 -172.9 -59.9 333 179.0 -102.1 183 1745 358 -366 233 06 684 27.2 Srdr(g")
tttANP-9 170.2 146.2 176.0  177.1 -107.1 241 1741 362 356 213 17 663 -122.3 Bsdr(g")
cttANP-10 7.0 126.9 40.1  -174.1 -81.7 70.6 -177.7  36.6 -40.6 283 54 619 48.8 By'(g")
CttANP-11 52 77.0 225  -171.1 -82.2 685 -1782 379 407 271  -34 839 70.9 ay'(g)
tttANP-12 -177.1 128.8 448 1417 -59.0 1554  -1792 242 371 354 214 1773 219 ?Be(t)
tctANP-13 -179.1 177.7 102.5 -12 -62.3 1446 179.4 284 382 326 -155  68.1 234 eBe(g”)
{ctANP-14  169.8 1352 734 -15.8 573 1362 -177.0 306 372 288 99 1670  -104 VBe(t)
tttANP-15 171.0 -74.6 1584 1708 -80.0 153.6  -179.9 262 -367 327 -17.1 672 101.3 BeBr(g")
cctANP-16 -4.6 -85.6 43 -164 -53.1 1543 -1775 307 -386 315 -127 674 155 dre"(g")
CCtANP-17 14.4 120.5 139 29 -84.8 99 1759 360 -398 279 54 768 170.7 rr(g")
CtANP-18 234 -66.6 114 169.6 -123.7 1.7 -1783 377 356 202 3.7 69.1 -178.3 SrOR(g")
tcANP-19 -177.8 -66.5 371 278 -35.1 551 1752 208 -332 327 208 711 18.6 aror(g’)
CtANP-20 -16.2 106.7 1685  179.7 -107.1 173 175.0 371 -367 222 15 724 843 €"0r(g")
ccANP-21 7.7 -71.0 284 312 -70.0 748 -177.6 372 =323 145 95 682 -170.7 3ry'(2)
ccANP-22 15.1 134.4 450 332 -106.0 -129 1707 333 406 321 -115 568 473 28r(2")
cttANP-23 -26.7 -54.3 277 1755 -116.8 09 -1783 371 362 216 20 1212 74.8 drdr(s")
tctANP-24  -171.7 743 372 278 425 139.1 -1744 291 -38.0 322 -145  66.1 168.0 orBe(g")
tctANP-25 1787 1224  -165 2.3 -66.2 -113 1753 311 -390 317 -12.6 1003  -162.8 O10r(s")
CttANP-26 2203 =573 2308 179.8 -112.4 35 1777 366 -37.0 233 02 705 275 Srdr(g")
tttANP-27 174.4 1333 529 -171.9 -90.5 751  -1755 293 363 287 -10.6 1582 155.7 YY'(t)
ttcANP-28  -179.6 -70.1 284 1792 -118.2 749 65 366 -320 152 8.1 123.1 76.3 BrE(s")
tccANP-29  -169.1 1235 277 189 92.7 -18.0 122 315 =392 314 -121 722 98.7 Srdr(g")
tttANP-30 -176.3 144.8 532 1464 -61.0 1587 -1792 271 -374 330 -168 1653 153.6 Be(t)
cctANP-31 -18.8 110.3 1634 276 -62.9 -118  -178.7 335 378 270 -60 710 753 Bsdr(g")
cccANP-32 45 130.8 302 233 -48.7 1664  -74 317 -385 304 -108 1286 1.0 de"(s")
cccANP-33  -20.3 1415 429  -104 -66.2 -17.8 9.9 324 383 290 -89 1478 123.0 B1.8r(s")




Table S8. Dihedral angle values (in degrees) of all the optimized structures of Ac-azaAsp-Pro-NHMe at the
B3LYP-D3/6-311++G(d,p) level of theory in the gas phase.

o ¢ i o (0 ¥ ®) % o % ¥ % Conformer
tttADP-1 -175.7 592 324 1783 -1034 185 1745 357 -364 231  -05 632 178.0 ardr(gh)
tttADP-2 -176.8 623 -415 1737 -87.9 751  -166.1 302 -364 281 -94 638 177.5 ary'(e")
tctADP-3 1737 -127.3 299 242 -1015  -139 1773 316 -39.6 321 -12.6 678 1712 25x(27)
tctADP-4 -166.9 1109  -163.6 249 -104.1 1518 -177.5 351 -383 264 42 928 0.0 £Bs(s)
CttADP-5 6.4 -1233 324 -175.9 -82.6 734 -1770 356 -402 287 66  70.1 170.2 By'(g)
tttADP-6 -177.0 60.1 291 1785  -102.0 170 1749 362 362 222 08 1328 663 SrOr(S)
tttADP-7 177.2 1131 235 -1744 -90.4 786 -1756 300 -37.1 295 -11.0 1175  -294 Sy'(sh)
tttADP-8 169.1  -1342 1789 1793  -108.6 267 1734 361 -353 210 20 805  -160.8 £"5r(g")
tttADP-9 -176.3 1337 458 1420 6.1 1578 -1794 257 373 343 -193 1182  -346 SiPe(s?)
CttADP-10 253 623 -161 1707 -122.9 1.1 -1784 376 -356 203 3.6 687  -1758 3rIR(E)
CttADP-11 6.2 -124.4 382 -173.8 823 721  -1780 365 -404 281 53 717 59.0 (g
cctADP-12 129 -119.3 128 32 843 91 1776 355 -398 284 62 743 178.9 SrOr(g")
tctADP-13  -168.3 1188 -1678 368 -120.1 15 1699 384 -40.1 263 -2 1050  -21.0 £3x(s")
tttADP-14 175.4 1315 -487 -172.0 -90.9 757 -1755 292 362 287 -10.7 1475 1746 Suy'(s)
CCtADP-15 5.1 67.6 314 256 -71.0 69.1 -178.6 373 350 187 52 719  -1714 ary'(e")
tctADP-16  -179.3 1208  -150 -39 658  -122 1749 311 -390 314 -123 1049  -169.5 SLOR(s")
tctADP-17  -172.8 752 370 272 421 1405 -1762 288 381 326 -151 645 176.2 arBe(g)
CCtADP-18  15.2 -133.9 454 314 -103.8  -141 1712 333 -406 319 -113 639 58.6 25r(g")
CCtADP-19 9.9 655 207 -286 387 1530 1779 278 384 343 -17.6 689 335 Bre"(g")
tctADP-20  -178.9 665  -380 277 338 -60.0 1750 203 330 328 212 764 13.0 aROR(E)
tADP-21  -175.9 1439 532 1459 602 1573 -1790 269 374 331 -17.1 1587 1733 SuPe(t)
tctADP-22 1705 1344 684  -20.8 492 1507 -1763 308 -380 302 -112 1654 9.8 N0)
CttADP-23  -21.9 591 261 1786  -113.7 0.1 1794 369 -37.1 231 03 1283 663 BrOR(S)
ttcADP-24  179.5 675 297 1793  -1168 770 7.0 364 313 142 91 1332 658 3G
tccADP-25  -170.6  -121.0 268 184 916  -172 13 318 -390 307 -11.1  80.1 64.2 SrOr(g")
cttADP-26  -19.1  -1144 1746 1778  -110.3 158 1751 372 365 217 19 692 -66.1 £"5r(g")
CttADP-27  -33.0 470 368 1772 -1129 20 -1793 371 362 215 20 764 26.2 ordr(gh)
cccADP-28 6.9 1309 297 252 449 1674 8.0 306 -386 317 -129 1218 8.1 S1e"(s")
cctADP-29 299  -1140 1641  -32.6 484 254 1778 309 -37.6 292 -102 573 -45.1 £"5x(g")
cccADP-30  -16.6 1358 278  -10.7 652  -190 74 321 -380 288 9.0 1279  67.6 SLOR(s")




Table S9. Dihedral angle values (in degrees) of all the optimized structures of Ac-azaAla-Pro-NHMe at the

B3LYP-D3/6-311++G(d,p) level of theory in the gas phase.

[N ()] /4] (o) 073 A7 (o) X X xB X4 Conformer
tttAAP-1 -179.6 -55.4 -35.6 179.7 -103.8 20.2 174.1 35.6 -36.4 232 -0.7 OROR
tttAAP-2 177.5 -56.3 -43.6 175.0 -88.8 752  -166.0 30.5 -35.8 26.9 -7.9 oRY'
tttAAP-3 172.1 126.0 -37.7  -172.2 -91.4 75.8  -175.2 29.6 -36.2 283 -10.0 oy'
tttAAP-4 171.0 -123.9 167.8 179.1 -88.1 77.0 -174.8 251 -372 344 -194 Bsy'
tctAAP-5 170.3 137.4 -63.5 -20.4 -66.7 109.2 -176.5 33,5 -339 20.7 0.7 ye"
cttAAP-6 -7.3 127.4 -329 -1732 -89.0 75.6  -175.7 309 -379 29.8  -10.7 oy'
cttAAP-7 7.2 -128.6 393 -175.2 -81.1 71.8 -177.3 364 -40.4 28.2 -5.4 '
tctAAP-8 -173.2 -124.5 26.4 28.9 -104.5 -14.8 179.0 312 -39.8 329 -13.7 0r
tttAAP-9 166.6 -77.0 156.7 175.1 -124.3 12.7 174.8 372 -36.8 22.8 0.6 BrP
tctAAP-10 179.7 -64.3 -35.9 -16.1 -44.0 -46.5 174.3 209 -34.1 339 -219 OROR
cttAAP-11 -28.4 -50.7 -33.8 177.5 -115.5 0.5 179.5 369 -36.2 21.8 1.6 OROR
tctAAP-12 -171.2 128.6 172.0 325 -118.6 -4.7 178.2 36.7 -39.8 27.7 -4.7 e0r
cctAAP-13 16.6 -137.2 45.6 33.8 -107.0 -13.9 170.8 325 -40.4 32.7  -12.6 Bor
tttAAP-14 -178.6 139.3 -45.9 142.8 -59.6 1555 -179.0 259 -374 342  -18.9 S.Bp
cctAAP-15 5.4 -126.7 30.4 7.5 -83.5 161.8 -172.7 345 -39.2 28.6 -6.9 7Bp
cttAAP-16 -14.5 -98.3 1669 -176.4 -107.5 10.8 173.9 349 -38.6 27.4 -5.6 €"dr
cctAAP-17 -15.9 -110.3 163.9 -29.8 -62.0 -12.9 179.7 351 -372 24.5 2.2 €"0r
ttcAAP-18 176.6 -63.2 -34.6 -180.0 -117.4 78.3 -7.6 358 -313 14.9 8.0 arG
cctAAP-19 5.4 -59.1 -42.2 -13.4 -72.8 55.7  -177.8 36.5 -37.8 23.9 -0.8 oRY'
cccAAP-20 -10.7 125.9 -18.0 -4.7 -67.9 161.7 -7.0 344 -383 27.2 -5.6 SLBp
tccAAP-21 -171.8 -124.0 26.6 23.5 -97.5 -16.0 3.1 31,5  -389 312 -11.8 70r
cccAAP-22 -20.5 143.2 -50.1 -12.4 -66.6 -16.8 2.9 319 -375 28.2 -8.3 SL.0r




Table S10. Dihedral angle values (in degrees) of all the optimized structures of Ac-azaAsn-Pro-NHMe at the

SMD/B3LYP-D3/6-311++G(d,p) level of theory in water.

o 1 (4 (V] (033 (%) (0] i X2 &) X4 x % Conformer
tttANP-1 -178.8 -57.9 -36.7  -180.0 953 6.7 1770 347 -368 245 26 604 -159.6 ordr(g")
tct ANP-2 -169.7 130.4 342 201 -98.0 -12.8 1753 331 -393 301 96 723 169.9 28r(2")
tttANP-3 -179.1 -63.4 382 -1742 919 701 -175.1 316 364 267 71 594 -153.5 ary'(g")
tttANP-4 179.3 61.4 315 1799 94.7 55 1774 349 361 233 -1.1 1253 57.8  Srdr(s)(BD
ttANP-5 179.1 104.2 96 -173.9 -89.5 70.6 -176.5 317 -39.0 306 -11.1  120.7 -30.4 Ly'(s")
CttANP-6 5.7 1225 309 -174.8 -83.5 592  -1799 370 -41.6 295 65 757 167.8 7(g")
tctANP-7 -173.0 91.6 1654  26.6 -108.3 -157  179.1 348 392 283 65 844 1.3 €dr(g")
tttANP-8 178.8 -58.6 364 -179.9 -96.6 79 1769 349 363 235 -14 738 20.7 ordr(g")
tttANP-9 -179.2 120.1 1734 178.0 -96.6 136 1751 344 375 260 44 746 -150.5 €"3r(g")
cttANP-10 45 120.0 320 -172.8 -83.4 57.1 1796 374 420 296 63 677 49.1 3ry'(g")
CttANP-11 0.4 80.5 228 -169.1 -82.8 541 1785 378 -428 306 -1 862 62.4 31B(g")
tttANP-12 -176.0 65.4 235 -1715 -61.5 1485  176.5 333 384 283 715 946 -14.6 S1Be(s")
tctANP-13 174.7 128.0 675 202 -58.0 1480 -177.6 317 -361 262 -64 854 14.9 YBe(s")
{CtANP-14  178.7 1329 300 -22.9 512 1614 -1763 331 378 278 72 1326  -139 SLBr(s")
tttANP-15 173.2 -81.8 159.4  170.1 713 1499 1758 258 -369 332 -17.8 624 85.0 BrBr(g")
CcCctANP-16 75 -96.2 38  -155 -58.4 1743 -1794 348 -386 273 55 926 0.8 dre"(s")
CCtANP-17 12.4 129.9 278 123 -88.3 -129 1737 329 389 295 92 737 171.5 20r(g")
CtANP-18 -1.5 -89.9 -118 1753 -99.7 0.1 1788 347 -368 246 27 745 -169.8 Srr(g")
tcANP-19 179.5 -64.0 389  -146 542 320 -1797 283 361 296 -123 732 20.9 aror(g’)
CtANP-20 -10.6 -90.5 1692 177.4 95.1 132 175.0 332 -382 281 74 741 -144.4 €"dr(g")
ccANP-21 5.4 -80.2 264  -40.8 -68.1 849 -1742 318 -159  -63 278 629 -163.8 ry'(g")
ccANP-22 11.7 132.1 341 217 -96.0 -149 1738 329 -395 305 -102  63.8 52.8 Bor(g")
CttANP-23 32 -79.5 209 -1785 949 -13 179.0 339 371 258 45 1131 55.6 SrIr(s")
tctANP-24  -178.2 -64.9 384 228 -50.1 1475 -1793 302 -367 289 -103  62.6 -159.1 orBe(g")
tctANP-25 176.6 126.3 255  -11.0 -63.0 -152 1733 328 373 271 -66 1343 159.1 O10r(s")
CttANP-26 3.2 -76.4 251 1771 -98.0 13 1782 342 363 242 26 851 12.8 Srdr(g")
tttANP-27 176.7 123.9 329 -172.1 925 724 -176.0 303 371 290 -104 1449 153.8 Ly'(s")
ttcANP-28 178.3 -74.4 241  -1790  -119.1 688 03 375 334 165 73 1179 53.9 Brl(s")
tccANP-29  -167.8 127.6 330 165 -92.0 -18.4 7.3 325 385 293 91 663 442 Por(g")
tttANP-30 176.6 126.5 393 -175.8 -89.7 1475 1755 304 355 265 75 1496 153.0 81Bs(s")
cctANP-31 3.0 117.0 1635 278 -62.4 -187 -1789 343 357 228  -10 609 -160.7 Bsdr(g")
cccANP-32 4.6 138.1 410  -23.8 -55.6 168.1 93 347 2372 252 32 1432 -10.8 de"(s")
cccANP-33 8.4 133.4 373 -125 -67.6 -18.0 0.1 324 364 259 56 1471 151.4 81.8r(s")




Table S11. Dihedral angle values (in degrees) of all the optimized structures of Ac-azaAsp-Pro-NHMe (ADP) at
the SMD/B3LYP-D3/6-311++G(d,p) level of theory in water.

®o D1 Yi ] P2 Y2 2 Xl X X X4 0 % Conformer
tttADP-1 -179.3 -57.8 -36.7 180.0 -94.4 5.9 176.9 346 -36.7 244 -2.5 649  -172.0 ardr(g")
titADP-2 -179.1 -64.0 -37.5 -172.9 -92.3 66.7 -176.6  32.1 -369 269 -7.0 659  -172.1 ary'(g")
tctADP-3 -170.1 -130.4 34.8 19.8 -97.9 -13.0 1755 332 -393 298 -9.2 71.4 174.2 23r(g")
tctADP-4 -172.5 106.6 161.8 260  -104.1 1519  -178.0 33.8 -389 287 -7.6 87.5 -0.8 eBs(g?)
cttADP-5 47  -122.7 319  -174.6 -83.3 58.8 1799  37.1 -418  29.6 -6.6 74.0 174.3 7'(g")
tttADP-6 -179.9 -62.2 -30.0 179.5 -92.2 3.7 1777 349 -36.1 23.1 -1.0 136.4 59.6 drOR(s)
titADP-7 -176.7 77.2 242 -1725 -82.3 58.1 1794 371 42,6 3038 -7.8 104.8 31.1 dror(s)
tttADP-8 172.0 -88.4 177.8  -1777 -94.2 5.0 176.7 350 -363 235 -14 884  -179.9 £"3r(g")
titADP-9 -174.8 72.0 233 -177.6 -61.7 148.6 176.5 332 -383 282 -7.6 102.8 -28.9 dPr(s?)
cttADP-10 -2.6 -82.9 -19.0 177.5  -100.8 0.5 1787 348 -36.6 241 -2.1 726  -1744 Srdr(g")
cttADP-11 46  -1264 426  -1709 -83.1 56.2 1789 375 -42.1 29.7 -6.3 71.9 56.4 7'(g")
cctADP-12 12.0  -129.5 28.1 11.8 -88.0 -12.6 1740 330 -389 293 -8.8 72.9 175.8 20r(g")
tctADP-13 -173.1 109.0 164.6 289  -108.9 -13.1 177.1 352 -39.5 284 -6.4 93.2 -9.0 edr(s")
tttADP-14 177.5 121.8 -29.0  -1725 -92.4 72.1 -176.2 304 -373 292 -105 137.4 165.9 dy'(sh)
cctADP-15 4.8 -79.1 -27.5 -39.3 -68.5 87.0 -173.8 320 -16.9 49 264 67.5  -172.6 drY'(g")
tctADP-16 176.2 123.8 -20.0 -13.5 -62.0 -16.4 173.6 327 -37.3  27.1 -6.7 120.0  -179.4 310 (s")
tctADP-17 -178.9 -64.4 -39.0 -22.9 -49.7 147.6  -179.0  30.0 -36.8 29.1 -10.7 673  -1723 arfre(g?)
cctADP-18 10.5  -1345 40.7 19.2 -94.5 -15.9 1743 333 -39.1 293 -8.5 70.5 584 23r(g")
cctADP-19 42 -86.9 -16.5 -22.9 -53.0 1774  -179.2 344 -388  28.1 -6.7 79.7 18.6 dre"(g")
tctADP-20 178.4 -61.5 -46.6 223 -40.6 -57.7 176.0 238 -334 296 -154 70.3 19.2 0orOR(g")
tttADP-21 177.4 126.1 -39.0  -1755 -89.4 147.6 1755 304 -355 265 -7.5 146.8 164.4 d1Br(s")
tctADP-22 176.3 1294 -28.9 -26.2 -51.0 175.3 -176.1 352 -385 268 -4.8 1253 -7.1 dPr(s?)
cttADP-23 42  -126.1 389  -175.0 -67.9 -23.7  -1788 323 -389 297 -9.6 72.9 57.2 20r(g")
ttcADP-24 178.4 -72.9 247  -1783  -118.1 68.9 0.7 377 -333 16.0 8.0 130.8 58.9 3rE(s")
tccADP-25 -168.6  -126.9 35.8 15.0 -90.8 -18.4 74 329 -387 29.0 -8.6 76.9 56.4 20r(g")
cttADP-26 -10.8 -89.1 168.5 177.2 -97.8 3.6 1779 337 372 262 -5.0 74.1 -179.5 £"3r(g")
cttADP-27 3.2 -72.6 -30.3 179.4 -96.4 1.2 1782 341 -364 243 2.8 80.1 18.9  3rdr(g)(BI)
cccADP-28 3.5 138.6 -41.7 -24.6 -51.1 169.0 9.6 335 -379 274 -6.4 142.7 -10.6 31" (s")
cctADP-29 27 -117.8 162.2 -27.1 -63.4 -17.8  -179.0 343 358 229 -1.2 64.6  -1749 Bsdr(g")
cccADP-30 -8.3 90.7 26.5 20.3 -92.2 -23.9 37 324 371 270 -6.7 94.3 53.7 3L8r(s7)




Table S12. Dihedral angle values (in degrees) of all the optimized structures of Ac-azaAla-Pro-NHMe at the

SMD/B3LYP-D3/6-311++G(d,p) level of theory in water.

o D1 Vi [ (0] \723 (0} X hes e X4 Conformer
tttAAP-1 179.2 -56.1 -374  -178.8 -94.5 6.2 176.9 345  -36.8 24.6 -2.8 ardr(BI)
tttAAP-2 179.3 -62.0 -384 -172.5 91.4 69.3 -175.6 315 -36.6 27.1 -7.5 oRY'
tttAAP-3 175.6 128.3 -39.2 -172.7 -93.5 70.8  -175.9 30.8 -36.7 28.0 -8.9 Sy
tttAAP-4 173.6 -79.3 163.7 -176.6 -88.2 73.0 -175.8 289 -38.1 320 -145 Bey'
tctAAP-5 171.7 135.7 -48.0 -27.6 -65.3 1154 -176.2 327  -26.8 10.1 11.3 7B
cttAAP-6 -53 128.4 -334 -1727 -91.8 699 -176.4 312 -379 294 -10.2 Sy
CttAAP-7 4.9 -125.5 352 -1743 -82.8 57.6 179.7 372  -419 29.8 -6.6 By'
tctAAP-8 -170.3 -131.5 36.1 20.0 -98.7 -13.2 175.8 332  -39.2 30.0 9.4 20
tttAAP-9 173.4 -80.4 164.5 176.6 -85.8 -6.5 179.6 29.8 -379 31.0 -12.7 Bpor
tctAAP-10 -178.9 -64.6 -38.1 -10.6 -58.7 -26.7  -178.7 29.6  -36.7 292  -11.0 OROR
cttAAP-11 -2.4 -70.5 -31.1 -178.6 -96.5 1.4 178.4 340 -36.6 25.0 -3.5 SrOR
tctAAP-12 178.1 127.1 174.4 21.5 -106.6 -7.5 177.4 36.0 -394 27.4 -4.8 €0r
cctAAP-13 14.5 -136.8 37.8 21.8 -97.4 -15.2 174.2 324  -393 30.7 -10.7 0r
tttAAP-14 176.3 128.6 -40.8  -1753 -88.7 145.0 176.0 29.6 -35.5 27.4 -9.0 S.Bs
cctAAP-15 15.5 -139.6 39.0 22.8 -96.9 1535  -178.9 31.8 -393 315 -11.9 2Bp
cttAAP-16 -6.8 -92.4 162.6 177.7 -91.7 -0.5 179.1 31.8 -382 29.6 -9.9 €"0r
cctAAP-17 5.7 -126.3 159.8 -19.3 -66.0 -193 -1783 329 -363 25.1 -4.3 BsOr
ttcAAP-18 178.0 -67.1 =327 -177.7 -118.6 72.9 0.0 369 -31.8 14.6 8.8 orE
cctAAP-19 2.4 -68.6 -33.7 -13.2 -57.4 -283 -179.1 28.7 -36.6 299 -123 OROR
cccAAP-20 -8.8 130.5 -23.0 -12.8 -63.6 163.9 -4.4 347  -37.1 25.0 -3.1 S.Bp
tccAAP-21 -168.2 -130.6 36.2 14.8 -92.5 -18.4 7.0 325 -385 29.3 -9.1 20r
ccCAAP-22 -9.7 136.3 -43.2 -11.4 -67.8 -16.7 0.4 325  -36.7 26.4 -6.0 SL.0r




Table S13: NBO orbital interactions, E(2) value, corresponding to hydrogen bond for the model ANP at the
B3LYP/ method.

Donor —» Acceptor cycle E(2) (Kcal/mol) >Eus (Kcal/mol)
Tco—p G*NH 1.43
no —p» (S*NH C10 1.98 4.22
tttANP-1 n'o —p G*NH 0.81
no —p (S*NH 0.53
Il'o —> (S*NH C6 1.60 213
no —p (S*NH 0.53
tctANP-2 no — % o'\H Ce 1.57 2.10
nN —» G*NH Cs 1.15 1.15
Tco—p G*NH 1.02
{HANP-3 no —p» G*NH C7 1.11 3.42
n'o —p» O NH 1.29
n'o —» o’ Cs 1.00 1.00
Tco—p G*NH 1.27
no —p» G*NH C10 1.64 3.55
n'o —> G*NH 0.64
tttANP-4 TCCO—> G*NH 109
no —p G*NH C7 1.32 3.80
n'o —p G*NH 1.39
nN ——p G*NH Cs 0.51 0.51
no —p G*NH 1.41
‘ . C; 3.18
tTtANP-5 Lo ——» O N ;(7);
no —» O NH .
Mo — % & Cs 4.40 6.47
Tco—p (S*NH 0.73
CttANP-6 n'o —> (S*NH C7 3.01 7.73
no —» O Nu 3.99
no —» (S*NH Cse 1.01 1.01
Tco—p (S*NH 0.90
(ctANP-7 Il'o —> G*NH Cx 2.56 9.34
no —» O Ni 5.88
nN —» G*NH Cs 1.08 1.08
Tco—p G*NH 1.27
tttANP-8 no —» G'NH Cio 1.75 3.69
n'o —> G*NH 0.67
no —p» G*NH 2.74
) * Cuo 5.76
tttANP-9 o > O N 32;
no —» O NH .
No —» G Cs 265 3.34
Tco——p G*NH 0.89
no —p G*NH C7 3.33 8.52
CttANP-10 o —» O i 4.30
TTlco——p» O NH 1.22
no —p (S*NH C7 1.33 4.43
Il'o —> (S*NH 1.88
Tco—p (S*NH 0.96
no —p (S*NH C7 2.01 5.05
CttANP-11 o —% O N 2.08
TTco—» O NH 0.94
no —p» G*NH C7 1.92 4.77
n'o —> G*NH 1.91
no —p G*NH 1.75
‘ . Cs 3.63
tttANP-12 1o > O N ;23
no —» O NH .
n'o —> G*NH C8 5.90 8.57
tctANP-13 Tco——P G*NH Cg 0.81 3.50




no —» G*NH 0.63
n'o —p G*NH 2.06
no —p G*NH 1.94
n'o —> G*NH CIO 1.14 308
Tco—p G*NH 3.73
* C]O 461
tctANP-14 0 —» O Nu gig
no —» O NH .
Mo — % & Cio 185 5.34
Tco—p (S*NH 1.37
tttANP-15 no —p G*NH Cio 3.08 5.46
Il'o —> (S*NH 1.01
Tco—p (S*NH 1.95
tANP-16 *
* No —» O N Cuo 2.27 422
no —p G*NH 1.00
tANP-17 *
cc o o Cio 0.94 1.94
CcttANP-18 nn —» G'\H Cs 1.56 1.56
Tco—p» G*NH 2.02
tctANP-19 no —» o'\u Cio 0.60 2.62
n'o —> G*NH C10 1.01 1.01
no —p G*NH 2.56
ttANP-20 «
¢ o — > o Co 2.94 330
no —p» G*NH 2.25
tANP-21 *
cc o N Cio 343 5.68
Tco—p» G*NH 1.41
cctANP-22 nop —p G*NH Cy 1.28 4.96
n'o —> G*NH 2.27
Tco—p G*NH 0.75
cttANP-23 n'o > GiNH C7 1.00 2.69
no —» O NH 0.94
nN —» (S*NH Cs 1.30 1.30
no —p (S*NH 0.58
tctANP-24 *
¢ Il'o —p» O NH C6 1.83 241
no —p (S*NH 2.78
tctANP-25 «
¢ Il'o —p» O NH CIO 4.16 6.54
CttANP-26 nNn —» G \H Cs 1.17 1.17
Tco—» (S*NH 0.84
tttANP-27 o — 9 G'NH C, 1.33 4.03
n'o —> G*NH 1.86
Tco—p G*NH 1.17
ttcANP-28 no — 9 G'NH C, 1.21 3.61
n'o —> G*NH 1.23
no —p» G*NH 0.75
tccANP-29 «
cc o . C 139 2.14
no —» G*NH 1.48
tttANP-30 *
e Cs 1.69 317
cctANP-31 no —» o'\m Cs 0.95 0.95
Tco——p» G*NH 1.37
cccANP-32 *
¢ no ——p G NH CIO 181 318
cccANP-33 No interaction




Table S14: NBO orbital interactions, E(2) values, corresponding to hydrogen bond for ADP with B3LYP method.

Donor — Acceptor Cycle E(2) (Kcal/mol) >Eus (Kcal/mol)
Tco —}G*NH 1.37
(ttADP-1 Nno —}GZNH C10 1.70 3.71
n'o —P» O NH 0.64
n'o —VG*NH Ce 0.59 0.59
TCo —}G*NH 0.93
tttADP-2 no —PG*NH Cy 1.04 3.21
Il'o —> (S*NH 1.24
(CtADP-3 nN —VG’;NH Cs 1.20 1.20
Il'o —»GC \H C6 0.67 0.67
Tco —}G*OH 0.84
tctADP-4 no — »Gon Cs 5.24 22.59
n'o —> G*OH 16.51
Tco —}G*NH 0.60
CcttADP-5 no —»G'NH C, 3.04 7.75
n'o —p G*NH 4.11
Tco —PG*NH 1.21
Nno —PG*NH Cio 1.60 3.40
tttADP-6 no —» G:N“ 0.59
TTco —» 0 oH 3.44
no —}G*OH C7 5.05 15.67
n'o —> G*OH 7.18
:11‘(’) _: 2‘(’; Cs 1369097 14.06
tttADP-7 o ;
1’1'0 —}G*NH C7 1.24 2.82
No —» 0 NH 1.58
Tco —}G*NH 0.68
no —}G*NH C10 1.59 3.34
tttADP-8 no —» o \H 1.07
no —PG*NH 0.56
o —p '\ Cs 2.20 276
ety C 269 515
tttADP-9 o 0’0 5: 29
n'o —»con Ce 14.42 1971
cttADP-10 nNn —»6'Ni Cs 1.49 1.49
ety - 210
CcttADP-11 -
no —»0C on 5.02
, X Cy 14.90
no —»Gou 9.88
cctADP-12 No interaction
Tco —}G*OH 0.94
tctADP-13 no — G oH Cs 4.99 20.46
n'o —p G*OH 14.53
Tco —}G*NH 0.72
tttADP-14 no —}G*NH Cy 1.27 3.81
Il'o —> (S*NH 1.82
no —}G*NH 1.18
cctADP-15 o N Cio 240 3.58
tctADP-16 o ——»0 NH Cio 1.97 5.08
no —» 0 NH 3.11
tctADP-17 n'o — P G'NH Cs 0.80 0.80
Tco —}G*OH 2.15
cctADP-18 no —»GoH C, 4.65 17.93
no —» G*OH 11.13
cctADP-19 %co —»C on Cio 3.32 737
no —pGC OH 4.05
tctADP-20 Tco —»G oH Cio 2.49 3.27




Nno —}G*OH 0.78
No —}G*NH 1.59

tttADP-21 .
n'o —P» O NH C8 1.78 3.37
Tco —}G*OH 5.98

tctADP-22 no — »6on Cio 4.2 10.20
no —VG*NH Cio 1.04 1.04
Tco —}G*OH 3.66

cttADP-23 n'o —}Gio]—{ C7 4.26 13.16
no —» 0 oH 5.24
NN ——»G N Cs 1.11 1.11
TCco —}G*OH 4.02

ttcADP-24 no —»Gon C; 4.77 15.26
Il'o —> (S*OH 6.47
6co —P» G on 0.71
Tco —}G*OH 1.23

tccADP-25 *

cc 1o oo Cs 474 18.12
n'o —»con 11.44

cttADP-26 no —» G:NH Cs 1.84 1.84
nN —»G oH Ce 4.49 4.49

CtADP-27 nN —}GZOH C5 2.49 2.49
nN ——pG0C NH C5 1.04 1.04
Tco —PG*OH 1.82

cccADP-28 no —}G*QH Cio 2.72 5.05
n'o —p> G*OH 0.51

cctADP-29 nN —»Gon Cs 9.75 9.75
Tco ——»G oH 4.25

cccADP-30 no —»Gon Cy 5.59 16.76
n'o —> G*OH 6.92




Table S15. NBO orbital interactions, E(2) values, corresponding to hydrogen bond for AAP at the B3LYP/6-

311++G(d,p) level of theory.

Conf. Donor —» Acceptor Cycle E(2) (kcal/mol) YEns (Kcal/mol)
Tco——p» G*NH 1.41
tttAAP-1 no —p G*NH Clo 1.68 3.62
Il'o —> G*NH 0.53
Tco—p» G*NH 1.05
tttAAP-2 no — % G'NH Cy 1.02 3.36
Il'o —> G*NH 1.29
Tco—p» G*NH 0.71
tttAAP-3 no — % G'Nu Cy 1.35 3.81
Il’() —p G*NH 1.75
Tco—p» G*NH 0.88
no — o' NH Cy 1.09 3.26
tttAAP-4 No — > &' 129
Il'o —> G*NH Cs 1.31 1.31
Tlco—» O NH 0.64
tctAAP-5 no —p G*NH Clo 3.70 8.68
n'o —» o nn 4.34
Tco—» G*NH 0.65
cttAAP-6 no —» G'NH Cy 1.62 4.19
n'o —p (S*NH 1.92
Tco——» G*NH 0.83
cttAAP-7 no —p» G*NH Cs 3.47 9.35
n'o —P G*NH 5.05
tctAAP-8 nN — o'\u Cs 1.34 1.34
nN — o nH Cs 1.34 1.34
tAAP-9 P — Cs 1.58 1.58
tctAAP-10 No interaction
cttAAP-11 nN — G NH Cs 1.35 1.35
tctAAP-12 nN — o'\ Cs 1.47 1.47
cctAAP-13 No interaction
tttAAP-14 o » O i Cs 110 2.38
no —» O NH 1.28
Tco—p» G*NH 1.07
cctAAP-15 no —p G*NH Cio 0.61 247
Il'() —p G*NH 0.79
cttAAP-16 N —p G'n Cs 1.05 1.05
cctAAP-17 No interaction
ttcAAP-18 No interaction
cctAAP-19 nN — o'\ G 3.56 3.56
cccAAP-20 No interaction
tccAAP-21 No interaction

cccAAP-22

No interaction




Table S16: NBO orbital interactions, E(2) values, corresponding to hydrogen bond for ANP with B3LYP-Ds
method.

Donor —» Acceptor Cycle E(2) (Kcal/mol) YEus (Kcal/mol)
Tco——p G*NH 1.95
no —p G*NH Clo 2.60 5.39
tttANP-1 n'o — o\n 0.84
nmw —p G*NH C5 0.55 0.55
n'o —» o'n\H Cse 1.26 1.26
nNn —» 6'Ni Cs 1.19 1.19
tctANP-2 no — G'N1 0.51
n'o —» o'n\H Ce 1.46 1.97
Tco—» O'NH 1.40
(HANP-3 no —p GiNH C7 0.68 2.73
Il'o —p» O NH 0.65
no —» 6w Cs 0.96 0.96
Tco—p» G*NH 1.77
no —p G*NH C10 227 4.68
ttANP-4 n'o ——» G: NH 0.64
TTco——» O NH 1.18
no —p G*NH C7 1.40 4.03
l’l'o —p G*NH 1.45
no —p G*NH 2.18
tHANP-5 o —» G:NH - TZ} P
no —» G NH .
l’l'o —p G*NH C7 1.78 3.19
Tco——p G*NH 0.90
CttANP-6 no —p G’;NH C7 3.13 8.14
Il'o —p» O NH 4.11
n'o —» o'\u Cs 0.89 0.89
Tco——p» G*NH 0.71
tctANP-7 no — % G'NH Cs 2.98 9.98
Il'o —> G*NH 6.29
Tco—p G*NH 1.75
tttANP-8 no —» G'\m Cuo 2.44 4.94
n'o —> G*NH 0.75
no —p G*NH 3.28
tttANP-9 Mo — & o' Cio 431 7.59
Tco—p» G*NH 1.28
no —p G*NH C7 1.17 4.25
CcttANP-10 n'o ——» G:N“ 1.80
Tco—» O NH 0.95
no —p G*NH C7 3.34 8.62
l’l'o —p G*NH 4.33
Tco——p G*NH 0.83
no —p G*NH C7 3.69 9.11
cttANP-11 no —p G*NH 4.59
no —p G*NH 2.48
o — b O C; 310 5.58
no —p G*NH 2.72
tttANP-12 o > G:NH © g;g He
Nno —» O NH .
o — b O Cs 305 6.25
Tco—p G*NH 1.06
tctANP-13 no —» G'NH Cs 0.70 3.83
Il'() —> G*NH 2.07
Tco—» G*NH 0.62
tctANP-14 no — o'Ni Co 4.78 8.65
Il'() —> G*NH 3.25




Tco——» G*NH ClO 4.11 4.92
no —» G NH 0.81
Tco——p G*NH 1.93

(HANP-15 HP P G*NH Clo 3.61 6.40
n'o —» O NH 0.86
6co— O NH Cs 1.09 1.09

cctANP-16 Tco——> O NH Cio 1.80 3.05
nop —» G NH 1.25

cctANP-17 1o > O NH Cio 1.00 1.88
no —» o NH 0.88

cttANP-18 nN —p G*NH Cs 1.22 1.22
Tco——p G*NH 2.34

tctANP-19 no — % G'NH Cio 0.69 3.57
Il'o —> G*NH 0.54
Tco—p G*NH 0.78

CttANP-20 1’1’0 —> G*NH Clo 2.73 6.77
no —» O N 3.26
n'o —» o'\u Cs 0.57 0.57

cetANP-21 1o > O NH Cio 2.08 591
No —» O NH 3.83
Tco—p» G*NH 1.41

cctANP-22 no —p» G*NH Cs 1.12 4.76
l’l'o —> G*NH 2.23
Tco—p» G*NH 1.31

CttANP-23 1’19 P G*NH C7 1.03 3.30
n'o —» O NH 0.96
ON —p G*NH Cs 0.92 0.92

tetANP-24 0 ——» O NH Cs 0.51 3.04
nN'o —» G NH 1.53

tctANP-25 0 ——» O NH Cuo 215 425
no —» o NH 2.10

cttANP-26 N —» G'NH Cs 1.28 1.28
Tco——p G*NH 0.85

tttANP-27 no — % G'NH C, 1.22 3.85
Il'o —> G*NH 1.78
Tco—p G*NH 1.30

ttcANP-28 no — P G'nu C; 1.32 3.97
Il'o —> G*NH 1.35

tccANP-29 o ——» O NH C, 0.61 1.78
nNo —» O NH 0.69

ttANP-30 flo > O N Cs 2.76 5.57
nNo —» O NH 2.81

cctANP-31 No interaction

cccANP-32 Tco—» G*NH Cio 1.25 3.52
no —» G NH 2.27

cccANP-33 No interaction




Table S17: NBO orbital interactions, E(2) values, corresponding to hydrogen bond for ADP with B3LYP-Ds
method.

Donor —» Acceptor Cycle E(2) (Kcal/mol) YEus (Kcal/mol)
Tco——p G*NH 1.91
no —p G*NH Clo 2.37 4.97
tttADP-1 n'o — o\n 0.69
no —» (S*NH Cse 0.54 0.54
nNn —» 6'Ni Cs 0.51 0.51
Tco——p G*NH 1.29
tttADP-2 no — % G'NH C, 0.65 2.59
Il'o —> G*NH 0.65
tctADP-3 NN —» G'NH Cs 1.22 1.22
Tco—p» G*OH 0.85
tctADP-4 no — G6ou Cs 5.14 21.92
no —» G*OH 15.93
Tco—» G*NH 0.74
CtLADP-5 No —p G C, 3.12 8.05
Il’() —p G*NH 4.19
Tco—p» G*NH 1.66
no —p G*NH C[() 2.20 4.46
tttADP-6 Do —» G: NH 0.60
TTco—» O oH 3.47
no —p G*OH C7 5.02 15.74
no —p (S*OH 7.25
Il'o —> G’;NH C7 1.27 2.90
tttADP-7 o —» ONH 1.63
1o —— G o Cs 3.99 14.14
Il'o —p» O OH 10.15 ’
Tco—p G*NH 0.99
no —p G*NH C10 2.09 4.26
tttADP-8 n'o —» o an 1.18
no —p G*NH 0.52
n'o —» o' Cs 2.04 256
o oM Cy e 7.86
tttADP-9 T -
no —p G*OH Cg 5.12 19.41
Il'() —p» O OH 14.29
cttADP-10 nN —» G*NH Cs 1.13 1.13
o oM Cr o 641
cttADP-11 T -
1’1’0 —> G*OH C7 4.70 14.09
No —» G oH 9.39
cctADP-12 No interaction
Tco—p» G*OH 0.58
tetADP-13 no — % Gon Cs 5.70 22.26
no —p (S*OH 15.98
no —» G'nH Cs 1.00 1.00
Tco——p G*NH 0.72
tttADP-14 no —p G*NH Cy 1.17 3.63
no —» (S*NH 1.74
cctADP-15 o —» O nH Cuo 1.05 3.46
Il'o —p» O NH 2.41
tctADP-16 Do — O nH Cuo 1.08 247
Il'o —p» O NH 1.39
tctADP-17 no —» G*NH Cs 0.68 0.68
Tco—p» G*OH 2.01
cctADP-18 no —p» G*OH Cy 431 17.43
Il'() —P G*OH 11.11




Tco——» G*OH 4.44

cctADP-19 o —» 6o Cio 295 7.39
Tco—p» G*NH 0.52
no —» o N Cs 0.60 2.48
Il'o —p G*NH 1.36

tctADP-20 Tco——p G o 2.59
no —p G*OH Clo 0.64 3.73
Il'o —> G*OH 0.50
nNn —» Son Cs 1.53 1.53
no —p G*NH 291

tttADP-21 o N Cs 589 5.80
Tco—p G*NH 0.59

tctADP-22 o —» G:NH cr égz 220
Tlco—» O oH .
o —» o Cio 4.43 11.08
Tco—» G*OH 3.74

cttADP-23 no — G oH C, 3.90 12.64
n'o —> G*OH 5.00
nnN —» G*NH C5 1.07 1.07
Tco—p G*OH 3.80

ttcADP-24 no —p» G*OH Cy 4.73 15.29
n'o —p G*OH 6.76
Tco—p» G*OH 0.57

tccADP-25 no — % Gon Cy 4.26 15.83
Il'o —p G*OH 10.55

tADP-26 nN —» G:NH Cs 0.59 0.59
nNn —» Gon Cs 4.34 4.34

HADP-27 nN —» G:NH Cs 0.82 0.82
nN —® G on Cs 3.00 3.00
Tco—» G*OH 1.75

cccADP-28 no —p G*OH Cio 3.28 5.67
Il'o —> G*OH 0.64

cctADP-29 nNn — 6 on Cs 10.90 10.90
no —p G*OH 523

cccADP-30 o o C; 799 12.52




Table S18: NBO orbital interactions, E(2) values, corresponding to hydrogen bond for AAP with B3LYP-Ds

method.
Donor —» Acceptor Cycle E(2) (Kcal/mol) Y Eus (Kcal/mol)
tttAAP-1 Tco— O NH Cuo 1.94 4.15
nop —» G NH 2.21
Tco——p G*NH 1.24
tttAAP-2 no —p G*NH Cy 0.63 2.55
no —» G*NH 0.68
Tco—p G*NH 0.68
tttAAP-3 no — % G'NH C, 1.29 3.70
Il'o —> G*NH 1.73
Tco—p G*NH 0.96
{HAAP-4 no —p GZNH C7 0.98 3.08
n'o —» o\l 1.14
n'o —» o'\u Cs 0.96 0.96
Tco—p» G*NH 0.68
tctAAP-5 no — % G'nNu Cio 4.07 10.12
Il'() —p G*NH 5.37
Tco—» G*NH 0.61
cttAAP-6 no —p» G*NH Cy 1.67 427
Il'o —p G*NH 1.99
Tco—» G*NH 0.86
cttAAP-7 no —p G*NH Cy 345 9.25
no —p G*NH 4.94
tctAAP-8 nN —p G*NH Cs 1.44 1.44
tttAAP-9 nN —p G*NH Cs 1.80 1.80
tctAAP-10 Tco——p G*NH Cg 0.88 0.88
CttAAP-11 N —» G'NH Cs 1.15 1.15
n'o —» o'n\H Cs 1.43 1.43
(CLAAP-I2 N — b o Cs 1.48 1.48
cctAAP-13 nN —» 6'\u Cs 1.11 1.11
t{tAAP-14 o — O nH Cs 277 5.56
no —» o NH 2.79
cctAAP-15 No interaction
CttAAP-16 N — % G'NH Cs 1.01 1.01
cctAAP-17 No interaction
ttcAAP-18 No interaction
cctAAP-19 NN — % G'NH C, 4.86 4.86
cccAAP-20 No interaction
tccAAP-21 No interaction
cccAAP-22 No interaction




Table S19. Dihedral angle values (in degrees) of all the optimized structures of Ac-Asn-Pro-NHMe at the B3LYP/6-311++G(d,p) level of theory in gas phase.

No. AE (kcal/mol) o 01 Wi o)) 02 W2 o) 1 el X1 12 1 Y4 Conformer
tttNP-01 0.00 1774 -163.2 161.8 -174.1 -84.5 69.3 -1783 -121.8 59.1 323 -37.7 27.8 -7.8 €"y'(s-)
tttNP-02 1.54 1739 -160.8 166.1 -176.0 -94.7 13.9 175.3 67.8 -106.0 352  -37.7 254 -34 €”8r(gt)
tttNP-03 1.59 174.7 -742  151.2 166.3 -55.9 1415 -178.1 56.0 109.6 -27.0 372 -32.7 16.6 BePr(gt)
tttNP-04 2.29 176.5 -58.7 119.6 179.8 81.9 56 -178.4 47.8 1159 -35.2 37.1  -244 2.1 Brdr(gt)
tttNP-05 243 -169.0 -1254 77.5 -170.1 -84.0 76.9 -176.4 55.9 139.9 -9.7 294  -37.7 333 M'(gt)
tttNP-06 3.19 1782 -176.5 161.5 -179.8 -85.7 69.9 -171.9 48.5 148.2 31.8 -373 27.8 -8.1 Bsy'(gt)
tttNP-07 3.29 174.2 -60.1 121.5 179.5 85.3 37 -1784 -172.6 -135.8 -35.2 36.8 -23.7 1.3 BroL(t)
tctNP-08 342 -179.7 -167.4 154.1 -0.2 -86.1 0.1 -179.6 -126.5 65.1 335 -374 26.4 -5.3 BsOr(s-)
tctNP-09 386 -167.5 -122.9 70.4 3.5  -103.0 144.9 177.1 57.5 133.4 364 -32.1 15.2 8.5 EBs(gt)
tctNP-10 388 -172.5 -124.6 42.0 6.6 -95.9 -8.3 177.8 64.8 148.2 341 -373 25.8 -18.7 ?3r(gt)
tttNP-11 4.49 174.8 -74.4  152.0 166.1 -56.4 138.7 -18.5 56.0 110.0 -26.4 372 -33.2 17.5 BrBr(gt)
tceNP-12 4.64 1764 -168.8 1653 -6.0 -71.5 166.2 1.4  -120.3 70.8 33.0 -37.0 26.3 -5.5 BsPr(s-)
tttNP-13 4.67 -173.2 -71.1 315 -172.5 63.5 -145.5 177.8 50.3 102.8 -26.0 36.0 -31.8 16.2 dre(gt)
tctNP-14 471 -168.4 -126.6 83.7 2.2 -97.6 1394 178.2 38.1 53.1 36.0 -30.5 13.2 10.4 EBs(gt)
ttcNP-15 4.89 174.1 -74.7 1533 169.9 -70.2 156.9 -11.3 57.5 107.9 28.7 -35.8 289 -11.2 BrBr(gt)
tttNP-16 5.60 -175.7 -68.3 -12.7 171.8 -96.2 9.0 176.2 59.9 128.2 35.7 -33.8 18.9 3.9 OrOR(gT)
ttcNP-17 753 -173.1 -71.0  -31.5 -172.7 644 -146.3 16.8 49.8 102.7 -26.2 36.0 -31.6 15.8 dre(gt)
tttNP-18 7.72 -170.7 -589  -319 177.5 -71.6 -12.4 178.8 -1544 -19.2 229 36.6 -36.0 22.7 aRrOR(t)




Table S20. The relative energies (DE, in kcal/mol) and dihedral angle values (in degrees) of all the optimized structures of Ac-Asn-Pro-NHMe at the B3LYP-D3/6-

311++G(d,p) level of theory in gas phase.

No. AE o 01 Wi o} 0 W2 02 1 el 1 Y2 0B Y4 Conformer
tttNP-01 0.00 1784 -1646 1623 -1757 -8438 692 -177.0 -122.6 580 337 -385 278  -68 Bsy'(s-)
tttNP-02 058 -179.6 1732 169.1 1784 -92.1 174 1749 545 -100.1 349 -393 283 64 edr(gt)
tttNP-03 1.00 1719  -68.7 1505 1645 -53.5 1346 -175.1 562 1092 275 379 -332 167 BrBr(gt)
tttNP-04 090 1758 -57.84 1175 -179.6  78.1 9.5 -178.8 463 1080 -356 383 -25.8 3.3 BoL(gt)
tttNP-05 3.03 -1693 -1274 724 -1685 -854 762  -174.9 574 1373  -87 295 -389 352 &y'(gt)
tttNP-06 1.90 -1789 1775 1629 1755 -85.8 682 -1702  -484  -997 334 -384 280 -72 ey'(g-)
tttNP-07 1.58 1726 -59.9 1233 -180.0  82.7 54 -1786 1775 998 -358 379 -25.0 23 BroL(t)
tctNP-08 260 -179.1 -1674 1545 24  -79.8 2.1 -179.0 -1286 640 331 -386 286 -7.9 PsOr(s-)
tctNP-09 127 -163.7 -1256  56.4 48 957 1550 1777 544 1066 365 -36.6 224 1.0 Ee"(gt)
tctNP-10 045 -176.5 -113.9 253 9.0 -88.8 39 1745 69.8 1592 343 -392 287 7.3 SrOR(gH)
tttNP-11 329 1718 685 152.0 1645 -545 131.8  -20.5 56.4 1094 -269 374 -33.8 177 BrBr(gt)
tceNP-12 269 1762 -166.1 166.6 6.6 -672 1659 1.7 -121.3 63.6 328 -383 286  -8.1 €”Bp(s-)
tttNP-13 200 -1772  -60.9 -33.5 -172.6 622 -1423  176.7 509  100.1 -259 37.1 -33.8 183 ore(gt)
tctNP-14 127 -163.7 -1256  56.4 48 957 1549 1777 544 1066 365 -366 224 1.0 %e"(gt)
tteNP-15 372 1709 688 1543 1679 -632 1362  -19.5 583  107.6 268 -363 313 -152 BrBr(gt)
tttNP-16 333 -178.1  -63.5 -17.6 1737 -95.7 92  176.6 63.4 110.1 373 -341 179 6.1 OrOR (g1)
tteNP-17 423 -1774  -60.5 -340 -1722 622 -1375 21.1 50.5 1009 -252 364 187 4.1 ore(gt)
tttNP-18 646 -1742  -559 -335 1778 -684  -150 1786 -157.8  -153 240 376 -363 223 orSR(t)
tteNP-19 413 -165.8 -1272 529 20 -90.0 166.1 1.3 53.6 996 366 -37.4 235  -0.1 ?Br(gt)




Table S21. The relative energies (AE, in kcal/mol) and dihedral angle values (in degrees) of all the optimized structures of Ac-Asp-Pro-NHMe (8, DP) at the B3LYP/6-

311++G(d,p) level of theory in gas phase.

No. AE 0o 01 Wi o 0 W2 o) 1 1 % 12 1 xa  Conformer
tctDP-01 0.00 -177.1 172.9  -168.2 0.5 70.0 -1449 -1774 116.5 -64.7 -30.4 37.1  -29.0 10.2 ge(st)
tttDP-02 0.92 171.6 132.1 -67.8  -173.5 -84.3 715 -177.3 -58.8 -152.6 31.7 -37.2 27.7 -8.0 M'(g-)
tttDP-03 092 -171.6 -132.1 67.9 173.6 84.3 -71.5 177.3 58.8 152.6  -31.7 373 -27.7 8.0 Ey(gt)
tttDP-04 1.51 -179.8 -141.1 113.6 -175.5 -87.6 -0.7 177.1  -176.5 166.7 346 -37.5 25.5 -3.6 Bsor(t)
tttDP-05 1.63 -172.0 -121.8 852 -171.8 -83.0 772 -176.4 56.0 142.8 -10.9 30.0 -374 322 &Y'(gt)
tttDP-06 2.13 177.5 103.1 -104.2 -176.2 -82.5 723 -178.6 -40.2 -46.9 32,7 -38.7 29.0 -8.7 M'(g-)
tttDP-07 238 -176.5 170.7 -172.9 -8.0 -102.5 136.5 178.1 113.0 -62.4 36.1 -27.2 7.7 16.2 ePs(st)
tctDP-08 238 -176.6 89.9 -1194 173.2 85.4 -69.2 177.5 -65.6 60.5 -32.4 372  -26.9 6.8 M (g-)
tttDP-09 2.51 179.0 55.7 -1245 -177.2 -82.8 -1.0 1773 54.8 120.8 355 -373 24.3 -1.8 eor(gt)
tttDP-10 2770 -178.2 572 -120.0 -178.1 -83.0 -4.0 178.4 -42.8 -44.7 355 -374 24 .4 -1.8 €0r(g-)
tttDP-11 2.95 179.6  -100.9 107.8 175.0 81.9 -70.6 178.3 64.4 -545 -32.2 387 -29.4 9.5 Bsy(g+)
tttDP-12 3.39 174.9 -58.1 129.5 179.4 84.3 -04  -177.2 -60.7 923 -354 37.0 -239 1.5 €"oL(g-)
tttDP-13 3.58 -169.5 -43.0 -549 -173.6 -91.1 12.2 175.0 61.6 179.8 341 -374 26.0 -4.5 ardr(gt)
tttDP-14 7.84 -173.8 -98.4 -259  -165.0 70.7  -102.6 174.6 67.3 115.1 21.6  -35.6 35,6 -23.1 Or?(g+)




Table S22. The relative energies (AE, in kcal/mol) and dihedral angle values (in degrees) of all the optimized structures of Ac-Asp-Pro-NHMe (8, DP) at the B3LYP-D3/6-
311++G(d,p) level of theory in gas phase.

No. AE 0o 01 Wi o 0 W2 o) 1 1 % 12 1 xa  Conformer
tctDP-01 0.00 -176.8 170.5 -168.5 2.0 63.9 -1473 178.8 117.9 -60.6  -30.1 385 -31.5 13.1 ge(st)
tttDP-02 5.40 179.7 70.2 30.4 166.8 -76.6 97.8 -171.7 -69.4  -107.0 294  -36.2 28.7 -10.6 dry'(g-)
tttDP-03 5.52 178.4 -69.4 -304  -166.8 76.6 -97.8 171.7 69.4 107.1  -29.3 363 -28.8 10.8 Or?(gt)
tttDP-04 3.07 171.8 -98.9 111.4  -175.8 -86.0 2.2 1772  -176.6 172.0 359 -379 24.8 -2.0 Bsor(t)
tttDP-05 1443 -179.1 -120.5 28.7 -175.8 32.8 494 -1724 65.4 1709 -37.4 17.3 8.7 -32.7 Or?(gt)
tttDP-06 4.20 169.7 127.1 -81.9 -179.1 -82.1 73.7  -177.1 -40.1 -58.3 336 -39.2 28.9 -8.0 7'(g-)
tttDP-07 3.07 -176.8 170.9 -174.7 -10.8 -97.5 141.5 179.1 114.2 -62.0 37.1  -30.0 10.7 13.7 eBs(st)
tctDP-08 4.14 -170.7 74.1 -133.4 -178.5 85.6 -68.3 172.5 -68.9 67.8 -32.7 377 -27.6 7.2 ey(g-)
tttDP-09 3.83 -178.9 579 -1223 -178.9 -78.8 -6.3  178.1 55.5 111.8 36.2 -38.2 25.1 -2.1 eor(gt)
tttDP-10 3.20 -175.0 59.5 -1193 179.6 -79.9 -7.9 178.9 -41.7 -40.5 359 -384 25.5 -2.7 €0r(g-)
tttDP-11 5.15 176.5 -94.9 107.9 176.8 82.0 -70.8 176.8 64.9 -55.7 -334 39.5 -29.6 8.9 Bsy(gt)
tttDP-12 4.58 174.0 -59.3 125.1  -179.6 80.0 5.7 -178.2 -59.6 90.4 -36.2 380 -25.0 1.7 BroL(g-)
tttDP-13 439 -1704 -44.8 -52.5  -174.5 -90.9 11.7 175.3 61.1 -179.0 355 -38.0 25.5 -3.0 20r(gt)

tttDP-14 6.59 -178.6 -85.0 -29.1  -162.2 70.8 -98.4 172.5 69.9 1149 207 -355 363 -243 Sr?(gt)
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Figure S1. Hydrogen bonds (red dashed line) stabilizing the 33 optimized structures of Ac-azaAsn-Pro-NHMe
calculated in the gas phase at the B3LYP/6-311++G (d,p) level of theory.
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Figure S2. B3LYP/6-311++G(d,p)-optimized structures of Ac-azaAsp-Pro-NHMe. Hydrogen bonds are shown
in red dashed line.
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Figure S3. Hydrogen bonds (red dashed line) stabilizing the 22 optimized structures of Ac-azaAla-Pro-NHMe
calculated in the gas phase at B3LYP/6-311++G (d,p) level of theory.
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Figure S4. Hydrogen bonds (red dashed line) stabilizing the 33 optimized structures of Ac-azaAsn-Pro-NHMe
calculated in the gas phase at the B3LYP-D3/6-311++G (d,p) level of theory.
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Figure S5. Hydrogen bonds (red dashed line) stabilizing the 30 optimized structures of Ac-azaAsp-Pro-NHMe
calculated in the gas phase at B3LYP-D3/6-311++G (d,p) level of theory.
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Figure S6. Hydrogen bonds (red dashed line) stabilizing the 22 optimized structures of Ac-azaAla-Pro-NHMe
calculated in the gas phase at B3LYP-D3/6-311++G (d,p) level of theory.
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Figure S7. Hydrogen bonds (red dashed line) stabilizing the 33 optimized structures of Ac-azaAsn-Pro-NHMe
calculated in water at the SMD/B3LYP/6-311++G (d,p) level of theory.
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Figure S8. Hydrogen bonds (red dashed line) stabilizing the 30 optimized structures of Ac-azaAsp-Pro-NHMe
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Figure S9. Hydrogen bonds (red dashed line) stabilizing the 22 optimized structures of Ac-azaAla-Pro-NHMe
calculated in water at the SMD/B3LYP/6-311++G (d,p) level of theory.
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Figure S10. Hydrogen bonds (red dashed line) stabilizing the 33 optimized structures of Ac-azaAsn-Pro-NHMe
calculated in water at the SMD/B3LYP-D3/6-311++G (d,p) level of theory.
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Figure S11. Hydrogen bonds (red dashed line) stabilizing the 30 optimized structures of Ac-azaAsp-Pro-NHMe
calculated in water at the SMD/B3LYP-D3/6-311++G (d,p) level of theory.
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