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Table 1. Backbone Torsion Angles® of the Most Stable Helices of Alternating a/y-Hybrid

Peptide Octamers at the DFT/B3LYP/6-31G* Level of ab initio MO Theory.

Helix®

Helix®

) 0 g v ) 0 g v
Hio' -126.0 29.3 Hao' 124.8 -23.8
66.1 242 447 443 68.3  61.8 -1444 -138.8
97.3 129.7 78.5 114
1104 -533 727 573 77.1 534 1761 -134.7
107.6 127.3 81.8 -82.0
1092 527 734 553 -138.1  60.5 1745 -172.5
99.8 162.4 84.0 -67.9
1069 452 467 107.3 -133.8  65.1 169.8 1494
Hig 121.5 96.0 Hioo' 136.4 373
847 173.6 1789 121.8 945 754 -720 1510
81.5 -73.8 136.3 -48.0
-86.4 -1754 1753 111.8 937 715 734 1514
67.8 46.2 134.5 -46.7
-131.6  -1489 634 733 950 784 -73.0 150.7
98.9 -170.2 135.4 -48.8
778 -1775 660 107.7 -100.1 777 -689  137.3
Hoipos' -123.7 38.9 Hizio' 73.9 -146.0
727 -176.4 773 1452 63.6 -340 -46.0 1279
82.6 -58.6 67.5 -147.1
85.8 -179.1 -67.8 161.3 647 -31.8 -46.8 1269
83.0 -66.5 67.0 -147.0
1186 -179.5 -67.1 137.1 -63.5 -32.8 -46.6 126.0
-126.1 42.6 68.1 -144.9
824 -176.2 -673 1579 615 -36.1 -49.1 133.7
Hoye' -159.5 171.0 Higno' 814 -68.5
777 1784 171.8 717 93.1 654 -167.6 -126.5
81.7 -73.7 82.3 -65.7
-89.4 -179.7 173.5 1562 -1140  62.1 -105.7 170.0
79.7 22.5 143.5 -141.2
947 -1720 1783 -166.2 935 746 -81.0 1456
58.0 46.2 173.3 176.7
772 1789 1732 1029 -86.5 774 -873 1712
H,,' 72.4 28.1 Hao/1s' 141.6 -156.9
1209 -50.8 -63.2 124.1 -105.0 459 948 1393
69.8 29.7 170.4 173.2
1209 -509 -632 1222 -1194 566 -862 136.8
69.9 30.8 133.1 -133.7
1213 -524 -64.6 1283 -161.6 642 -842 -176.3
85.3 14.8 100.2 -179.7
100.6 -67.7 -73.8  95.8 -138.7 620 -71.0 1487
Hisi7' 75.7 19.7
640 564 -145.8 179.4
73.6 20.6
69.0 58.7 -1463 1719
70.9 24.0
714  61.8 -1553 1654
83.8 4.7
96.1 577 1623 1776

* In degrees, see structure formula 1 in Figure 1 of the article. ® See Table 1 in the article.
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Table 2. Relative Energies® of the Most Stable Helices of Alternating o,y-Hybrid
Peptide Octamers at the HF/6-31G*, DFT/B3LYP/6-31G* and PCM//HF/6-31G*
Levels of ab initio MO Theory.

AE AE
Helix HF B3LYP PCM® Helix HF B3LYP PCM®
Hio' 74.6 88.2 387  Hy™ 98.0 83.3 95.6
Hio" 80.3 92.2 429  Hy" 108.6 1395 48.8
Ho™ 80.6 88.0 37.6  Hy' 1121 1355 65.0
H'" 100.5  108.9 73.9  Hy" 138.1 1674 57.8
His' 74.9 86.5 76.8  Hiono' 32.1 40.9 34.9
Hig" 837  101.5 649  Ho" 48.0 55.5 52.1
Hig™ 1404  156.2 86.1  Hg™ 93.0 97.0
Hig" 2083 219.1  141.5  Hio 4.6 21.5 31.1
Ha 13" 106.8  133.6 469  Hpuo" 11.0 38.2 24.9
Haios" 111.0  136.4 545  Hpno™ 30.8 18.2 37.0
Haips 1349 1269 85.8  Higno 0.0° 0.0° 52.7
Hag' 799 1155 60.6  Higno" 11.1 14.1 49.2
Hae" 118.7 1554 672  Higno™ 15.6 11.6 52.0
Hoe™ 139.9 90.2 82.7  Hisno " 28.0 27.7 65.7
H,,' 35.9 54.6 0.0°  Higno' 36.8 35.2 73.5
H" 77.2 95.4 35.7  Higmo" 102.5 969  137.0
H,™ 1092  121.6 67.1  Haons' 9.2 10.5 56.2
Hp," 1455  133.0 940  Hys" 22.5 26.2 59.6
Hisio' 75.9  103.2 31.5  Haong™ 35.4 33.8 71.4
Hisi7' 843  114.7 40.5  Has" 35.7 37.3 66.1
Hs™ 118.6  139.6 38.0  Haong' 45.8 45.2 74.3
Hisi' 1319 1625 722 Haong" 46.5 48.3 73.5
Hao' 75.9 94.7 67.1  Hypg' ™ 58.8 63.1 91.8
Hao" 954  119.2 51.2

“In kJ/mol. ®See Table 1 in the article. “c=78.4. YEr=-2213.868493 a.u.;
®EBr=-2227.195474 a.u.; "Er = -2213.854989 a.u.
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Table 3. Backbone Torsion Angles® of the Most Stable Helices of Alternating B/y-Hybrid

Peptide Octamers at the DFT/B3LYP/6-31G* Levels of ab initio MO Theory.

Helix" (0] 0 ¢ \ Helix" (0] 0 ¢ \
Hy, 1285 -75.4 125.9 Hy,' 122.6 -156.1 -103.1
733 737 -644 111.6 -116.8  50.1 593 -158.0
1643  -60.7 144.5 -157.8  175.7 161.3
69.0 69.0 -62.7 1163 -121.8 492 552 -141.7
1604  -60.3 145.4 -127.0 176.1 143.9
704 679 -63.8 1202 1443 527 537 -144.1
157.7 -60.9 151.2 993 1769 152.0
754 614 742 1419 1752 60.6 665 -154.4
His/ie' 884 -1614 110.0 Hiiis 70.0  55.2 97.1
859 61.8 -84.6 144.6 -100.5 904 -77.6 150.5
159.6 -82.2 145.5 975 623 -107.1
791 614 -80.0 1424 -108.9 969 -72.0 1445
1493  -80.3 149.4 974  62.1 -108.6
89.4 556 -87.5 1259 1153 1049 -65.7 138.7
180.0 -74.2 137.1 95.6  60.3 -107.8
792  63.0 -70.6 1322 958 844 -752 140.6
Hyo' 1483 -82.3 1334 Hizi! 573 469 -151.1
81.0 643 173.5 -155.0 684 -33.1 -544 1332
1455 -65.2 122.0 111.0 -67.0 -83.2
81.9 59.6 -179.3 -131.9 69.9 -387 -50.0 131.2
1302  -64.4 112.3 113.7  -65.6 -82.1
96.0 67.3 -172.4 -145.1 715 -39.2  -50.0 133.5
117.8  -59.7 132.2 118.1 -67.0 -90.6
81.6  62.8 -174.4 -129.9 65.8 -353 -484 150.0
His' 75.6  -95.8 136.5 Haono' 53.0 475 -100.8
1278 -61.6 -63.8 131.1 -101.4 -178.1 168.4 145.8
97.8 -93.3 111.4 517 520 -102.1
123.6 -585 -619 1285 1223 -1775 1741 113.6
99.0 -92.3 107.2 793 584 -151.4
1304 -61.3 -60.9 125.5 90.7 -177.5 1744 118.0
95.7  -90.1 116.7 853  60.8 -170.5
1187 -61.0 -59.4 127.9 -1004  63.6 -176.7 -133.7
Hig7' -103.2 839 -1244 Haono' 79.6  49.1 -156.5
1159 604 71.8 -146.7 935 1777 173.6 704
1432 90.2 -155.8 75.6  60.7 174.8
1237 60.5 553 -141.0 86.5 -1774 1714 829
-133.1  151.0 -159.9 65.8 593 -148.2
-127.6 542 543 -130.3 -126.8 -179.2 175.1 110.9
165.7 168.1 -112.9 454 483 1124
81.0 -604 1764 -119.2 -166.0 179.4 -178.0 134.1

* In degrees, see structure formula 3 in Figure 1 in the article. P See Table 1 in the article.
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Table 4. Relative Energies” of the Most Stable Helices of Alternating f,y-Hybrid
Peptide Octamers at the HF/6-31G*, DFT/B3LYP/6-31G* and PCM//HF/6-31G*
Levels of ab initio MO Theory.

AE AE
Helix HF B3LYP PCM® Helix HF B3LYP PCM®

Hi,' 52.4 50.6 0.0°  Hyys" 53.0 43.0 53.7
Hi," 65.1 64.8 154  Hys™ 54.7 44.1 37.6
H ™ 77.7 73.7 266  Huns'" 81.6 71.8 68.2
H," 86.1 85.8 440  Hpnd 42.1 34.7 44.3
Hisie 86.9 88.4 264  Hpz" 61.4 38.8 62.1
Hisie' 113.1  118.6 484  Hpyn™ 85.3 74.0 81.6
Hise 1150  113.6 495  Hyy' 104.2 85.0 98.9
Hao' 108.5  115.7 212 Hpu' 106.1 97.3 88.6
Hao" 1272 129.6 455  Hoond 0.0° 0.0° 19.2
Hao'™ 130.5  136.2 46.0  Han" 12.1 8.4 17.8
Hao' 133.6  141.7 472 Hyp™ 36.1 22.1 E
Hao" 1439  158.8 73.6  Han" 37.5 18.5 49.4
Hao "' 152.1 1510 59.1 Haoms" 37.7 25.1 51.1
His' 59.4 44.7 20.5  Haym" 452 40.7 60.0
His" 97.2 79.2 540  Hypmo " 63.2 54.6 79.2
Hi™ 1142  106.8 64.0  Hym ™ 67.3 49.2 83.2
His" 201.4  183.6  146.8  Hyym™ 92.0 853 1126
Hig17' 101.1 96.1 46.7  Hyn~ 97.9 822  103.4
Higi7" 102.9 99.2 52.8  Hypo' 23.8 26.3 33.9
Higi7 106.1 97.0 540  Hypo' 24.2 22.9 37.7
Higi7" 1093  103.4 464  Hypo™ 36.3 21.0 46.5
Higi7' 1250 1174 67.1  Hxnpo' 36.9 12.9 63.2
Higi7 " 1257 1226 522 Hypo' 40.7 30.7 50.6
H,,' 1323 133.6 554  Hpo" 41.0 35.8 52.9
H,," 1340  140.7 £ Hyp' " 50.7 31.4 73.8
H,,™ 183.5  174.9 727 Hypo' ™ 58.2 53.8 62.5
Hiis 13.8 2.7 15.1  Hano™ 65.3 47.6 67.3

“In kJ/mol. °See Table 1 in the article. e=784. ¢ Et =-2369.987620 a.u.
¢ Er =-2370.020399 a.u. f Er = -2384.457246 a.u. € No result available.




Table 5. Backbone Torsion Angles® and Relative Energies” of Selected o.y-Hybrid Peptide
Octamers with Nearest Neighbor Hydrogen Bonds at the HF/6-31G* Level of ab initio MO

Theory.

Type ¢ 0 g v AE Type ¢ 6 g v AE
Copo' -84.7 69.7 19.9 Cs™M 178.9 -1782  82.1
100.0 -69.3 -724 105.4 91.0 -484 -50.5 -103.7
-84.3 82.9 177.4 -178.9
1014 -66.7 -742 104.5 92.1 -47.9 -50.1 -104.2
-83.2 84.4 176.8 -178.5
100.3 -649 -77.0 959 91.8 -479 -50.1 -104.4
-85.2 69.6 176.5 -178.5
978 -66.5 -77.0 913 912 -482 -50.3 -104.0
Cs/' 178.7 1759 364 C' -106.1 215 937
1787 -653 919 1529 -130.3 492 428 -77.8
-179.6 -177.0 -83.9 66.0
1743 -65.6 940 1449 943 -60.5 -62.5 -81.1
179.8 -173.7 -115.8 25.9
-179.1 -654 865 168.5 787 478 -52.6 -94.1
-166.9 170.8 -88.9 63.1
1675 -63.1 87.7 166.6 -83.8 -545 -583 -101.0
Co" -83.8 769  50.3 Cs -178.6 1759 126.1
745 -161.0 69.6 15.7 75.3 -163.0  72.0 14
-82.7 70.2 -74.8 161.3
744 -1609 723 7.1 792 -159.7 91.7 -35.1
-83.9 72.1 -69.4 150.0
75.7 -1585 81.0 -11.6 746 -1593 754  -1.7
-84.8 74.8 -104.5 -143.6
76.3 -158.0 804 -84 75.5 -163.3 683 139
Cm 1623 1740 503 Copo’ 86.4 -70.6 137.6
1024 -68.6 -75.8 923 43.0 53.0 -156.8 68.1
-86.8 68.0 85.0 -67.9
99.9 -572 -793 64.5 43.1 528 -156.1 67.6
-85.5 71.8 85.0 -66.8
989 -64.6 -774 914 437 525 -1564 675
-66.7 140.9 85.0 -66.0
97.1 -62.6 -80.2 76.1 477  52.0 -1582 720
Cs' -172.3 175.5  60.3 Cs 179.7 179.3  140.0
1113 =769 622 95.6 83.9 623 173.0 141.1
162.5 -166.6 -179.2 179.6
-114.6 -747 783 1257 83.8 622 173.0 139.9
-166.4 168.0 -179.8 179.3
1120 -773  69.8 105.0 83.6 623 1732 1398
168.2 -172.6 -177.4 179.0
-163.8 -654 903 151.8 83.6 61.8 1722 1384
CopoY -85.6 562  76.1 C, -87.0 63.0 1423
81.7 602 1648 50.3 164.8 -62.8 87.6 534
-87.5 63.3 -88.4 59.2
713 569 178.1 755 1610 -60.7 887 553
-86.4 60.3 -89.8 61.3
402  49.0 -159.9 632 1594 -60.8 852 56.0
91.7 61.2 -85.3 65.0
727 573 173.1 563 84.1 -780 79.6 -157.6

* In degrees, see structure formula 1 in Figure 1 in the article. ° In kJ/mol, referred to structure
Hisno'.




Table 6. Backbone Torsion Angles® and Relative Energies’® of Selected B,y-Hybrid Peptide
Octamers with Nearest Neighbor Hydrogen Bonds at the HF/6-31G* Level of ab initio MO

Theory.

Type ¢ 0 g v AE Type ¢ 6 g v AE
Cso' -1083  71.6 102 25.21 Cgro™ 724 133.1 -65.8 85.88
100.5 -68.6 -742 963 99.6 -68.8 -75.0 97.0
-109.0 67.5 19.6 -73.6 1315 -64.4
1022 -67.4 -74.6 99.2 99.7 -68.5 -75.1 96.4
-108.6  64.7 23.9 -73.7 131.3 -64.2
101.1 -67.1 -759 972 99.8 -68.7 -75.1 96.6
-109.0  67.1 16.0 =737 1326 -64.9

98.6 -67.9 -763 918 100.5 -69.8 -74.9 100.7
Csro" 1114 -61.6 225 62.53 Cyro'Y 72.8 -132.8 65.0 89.35

952 -76.6 -67.4 108.8 98.3 -69.1 -75.1 96.8

108.7 -64.8 -16.7 71.5 -131.1 63.5

97.9 -71.8 -72.6 100.0 983 -68.8 -75.1 963

107.8 -65.2 -15.9 715 -131.1 63.5

97.8 -74.6 -70.6 105.0 98.3 -689 -75.1 965

108.4 -61.7 225 714 -132.5 64.7

100.1 -71.2 -75.1 102.4 98.8 -70.2 -747 1005
Cer' 1203 64.1 161.3  74.14

178.1 -654 89.0 163.5

1259  63.7 156.1

1779 -65.6 88.5 163.4

130.8  63.7 152.8

176.8 -65.4 882 164.7

1292 63.7 155.1

176.5 -65.4 882 165.7

* In degrees, see structure formula 1 in Figure 1 in the article. ° In kJ/mol, referred to structure

I
Higno
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