Angewandte
I @ 121111

Supporting Information
for
Angew. Chem. Int. Ed. Z53249

© Wiley-VCH 2003
69451 Weinheim, Germany



Mixed Helices - A General Folding Pattern in Homologous Peptides?

Carsten Baldauf, Robert Giinther and Hans—Jorg Hofmann

Table S1: Backbone torsion angles™ of the mixed helix

Hi4116 and the 3¢-helix (Hjo) in hexamers of a-peptides

at the HF/6-31G* and DFT/B3LYP/6-31G* level of ab

initio MO theory

HF/6-31G* B3LYP/6-31G*

Type 0 v ¢ v
Hius 855 752 814 —72.1
736 1311 736 129.9
81.1  —66.6 786 —67.6
~80.8 845 767 802
1217 -732 1237 -78.1
814 822 766 784
Hyy' 67.1 255 —65.6 252
629 —19.5 596 —19.9
63.0 -20.1 ~60.6 200
644 183 —61.6 —18.7
68.6 —12.9 672 -10.7
945 48 ~1002 113

[a] Angles in degrees

with alternating rings with x and y atoms, respectively,
closed by hydrogen bonds. Hy denotes periodic helices

with rings of x atoms. [c] 3o-helix.

. [b] Hyy denotes mixed helices
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Table S2: Backbone torsion angles™ of mixed and periodic

helices in hexamers of B-peptides at the HF/6-31G* and
DFT/B3LYP/6-31G* level of ab initio MO theory

HF/6-31G* B3LYP/6-31G*
Type!” ) 0 v ) 0 v
Hiz -97.7 56.6 96.8 -97.6 547 96.1
85.7 65.5-111.1 87.0 64.7 -109.4

~-101.8 614 889 ~103.0 58.7 88.0

89.6 66.1 —111.0 924 64.8-107.8

~101.1 63.0 93.7 1042 61.8 935

85.0 61.1 -132.8 852 61.8 -124.3

Hionz 79.7 58.6 —103.1 80.8 589 -97.6
162 —54.6 165.2 213 -52.4 160.4

87.4 60.8 —96.2 90.8 59.1 -94.1

272 -49.6 160.0 ~30.0 —47.8 155.0

82.1 67.6 -93.8 847 66.6 —94.2

~733 —60.7 -86.7 ~73.6 —59.8 -85.8

Hionz —85.8 —58.5 —67.2 —94.0 -56.6 —57.7
—93.0 56.1 80.6 948 542 774

1789 -61.8 —20.8 ~178.5 —60.6 -22.1

927 50.6 87.0 —933  49.1 845

1772 -60.7 -23.4 179.3 —59.2 -26.0

—-90.7 52.0 90.8 -90.5 514 875

Hoons 75.7  57.4-162.3 75.8  53.1 —158.5
-81.6 —79.3 137.8 —81.8 -81.8 136.1

90.7 664 171.1 97.6 652 166.1

—78.5 —56.8 148.6 —78.5 —49.3 1459

71.0 746 173.9 69.1 79.4 164.5

-86.4 —60.4 165.1 839 -56.4 162.2

Hos 76.7 61.3 —168.2 76.1  59.1 —170.5
1734 675 49 ~170.9 67.7 -3.5

98.8 66.8 172.7 110.5 66.7 163.9

~150.2 56.6 473 ~138.1 555 493

69.6 69.6 —157.2 68.5 73.6 -155.9

1783 574 91.1 ~179.9 53.8 105.2

Hoons 80.5 —176.7 143.2 81.5 -172.6 114.3
622 43.6 -106.6 57.7 43.6 —103.1

152.5 1624  69.1 141.3 166.1 70.7

729 51.7 -143.9 73.6  51.0 —145.4

168.9 159.4 76.7 169.7 1593 74.4

77.0  54.1 —145.7 80.0 50.9 —144.8

Hisno 77.1 159.5 86.9 80.1 159.4 75.7
101.7 —54.7 -85.3 105.1 -56.6 84.0

793 —-170.7  99.7 77.0 —168.1 102.0

109.6 —47.5 —43.0 105.7 —49.8 -35.0

84.0 170.8 73.3 83.9 169.3 75.9

111.6 -56.7 -32.3 107.3 -57.6 -28.8

Continued on next page
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Table S2 continued:

HF/6-31G* B3LYP/6-31G*

Type™ e 0 vy e 0 vy
Hyq -146.6 62.6 -119.4 -136.3  62.7 -119.5
-156.2 623 —127.1 -152.1 63.4 -129.8
—-148.3 60.7 —-137.5 -1449 61.6 -1374
—1353 60.1 —143.2 —133.7 61.3 —143.6
-130.9 583 —138.5 —129.9 58.5 -138.2
-1353 64.5-160.3 -1329 63.7 -154.3
Hy; -97.2  80.2 -106.8 -92.5 81.7 -111.7
-80.4 93.6 -118.2 -90.0 95.6 -117.5
-86.9 92.1 -108.5 -90.7 939 -99.8

-87.2  91.0 -107.9 -91.8  89.0 -99.1
-87.3  92.0 -108.9 -90.0 91.2 -102.3
-83.8 88.6 -107.9 -84.4 86.5 -103.7
[a] Angles in degrees. [b] Hyy denotes mixed helices with

alternating rings with x and y atoms, respectively, closed by

hydrogen bonds. Hy denotes periodic helices with rings of x

atoms.
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Table S3: Backbone torsion angles'™ of mixed and periodic helices in hexamers of

y-peptides at the HF/6-31G* and DFT/B3LYP/6-31G* level of ab initio MO

theory
HF/6-31G* B3LYP/6-31G*
Type o 06 &y e 0 L
Hiunz -92.8 782 -744 1624 -96.9 78.0 -70.7 1549
958 81.0 -74.5 -299 105.1 76.7 -78.4 -24.5
-91.1 794 -79.5 161.5 -94.1 80.3 -76.1 154.0
944 844 -72.8 -29.2 101.1 824 -75.0 -26.9
-96.2 814 -79.7 164.7 -101.2 829 -764 158.2
853 769 -53.7 -87.5 89.2 73.6 -55.5 -92.1
Hiun 77.1 584 -843 -79.2 784 61.1 -77.0 -90.9
-71.2 -36.2 -56.4 142.6 —-66.6 -31.1 -56.8 144.5
654 56.2 -125.6 -53.1 59.7 54.8 -130.5 —48.0
—-63.8 -37.0 -60.5 142.5 -60.8 -37.7 -59.6 1394
68.4 55.6 -121.9 -58.5 673 549 -122.8 -55.2
—-65.6 -34.8 -52.5 157.0 -63.8 -37.1 -51.0 152.6
Han2 108.9 -172.5 -169.1 —-153.4 104.9 -173.8 —168.2 —154.5
-101.7 635 -944 122.2 -98.6 651 -934 117.7
74.2 -176.5 -79.7 -167.7 75.2 -174.8 -76.6 —169.8
-125.1 61.8 -77.2 1543 -123.6 613 -74.7 1544
115.5 -176.9 —-177.3 —138.0 1149 -171.7 -177.3 —-137.3
-160.0 669 -749 1529 -158.7 66.5 -72.9 1553
Haunz 793  66.6 —-66.3 -80.3 834 615 -65.6 -79.8
843 694 748 9.7 852 663 755 7.3
93.6 793 -65.5-102.1 102.1 747 -66.1 -1054
1229 644 662 162 1293 653 665 16.0
745 744 -73.8 -76.6 71.7 739 723 -84.3
752 839 659 70.5 732 842 645 80.6
H2in2 1289 -64.9 —-178.8 104.8 1204 -659 1794 97.8
-75.1 -63.0 80.5 293 —-68.0 —-62.6 83.0 17.6
116.7 —-68.4 —173.7 127.5 128.9 —-69.7 -1749 128.9
-89.1 -71.9 82.8 57.7 -93.9 682 858 523
103.6 —-65.7 -173.2 1243 104.8 -64.1 —-171.8 127.2
-804 -74.0 58.5 87.2 -81.6 -724 583 974
Hi4 106.1 -62.6 —-67.5 165.6 106.1 -62.6 —-67.5 165.6
136.5 —-63.2 —-68.2 138.3 136.5 -63.2 —-68.2 138.3
138.0 -60.1 -65.1 1414 138.0 -60.1 -65.1 1414
1329 -61.0 —-66.0 1444 1329 -61.0 -66.0 1444
1353 -63.4 -66.7 143.0 1353 -63.4 —-66.7 143.0
1383 —-61.0 -64.1 139.7 138.3 -61.0 -64.1 139.7

[a] Angles in degrees. [b] Hy,y denotes mixed helices with alternating rings with x
and y atoms, respectively, closed by hydrogen bonds. Hy denotes periodic helices

with rings of x atoms.



Table S4: Backbone torsion angles™ of mixed and periodic helices in hexamers of 8-peptides at

the HF/6-31G* and DFT/B3LYP/6-31G* level of ab initio MO theory

HF/6-31G* B3LYP/6-31G*

Type Q 0 G P v Q 0 g p v
Hiune -80.2 1524 -740 -69.8 118.0 —80.8 154.6 -70.2 —69.0 112.9
80.8 73.5-165.9 70.6 —107.9 81.6 749 -162.7 70.6 —107.6

~171.7 159.1 -77.3 —68.1 130.5 ~172.2 158.8 -76.5 —69.3 132.4

759  68.6 -167.5 82.1 —125.8 769 673 -166.8 81.6 —126.7

~1458 89.0 -70.9 —69.6 162.7 ~141.8 87.6 —68.8 —70.0 167.9

70.7  63.1 -165.3 71.9 —121.2 67.5 61.6 -160.1 71.0 -111.3

§ 111.7 —46.4 -59.6 152.0 151.4 108.9 —453 -58.5 1513 147.0
~120.5 83.9 —66.9 —65.0 161.8 1173  85.1 —652 —65.0 163.0

113.4 -53.8 —623 167.4 158.7 111.8 -53.6 —59.8 169.9 153.5

~1259 823 —659 —67.4 164.4 ~122.1 829 -643 —67.7 164.1

1133 -52.6 —633 164.6 157.8 112.7 -52.4 -59.9 167.4 1508

-12.1 -153.3 101.1 5.7 -80.9 —6.0 -153.9 101.2 -5.5 -81.2

Hyq 973 —62.8 —68.2 169.2 -86.1 96.9 —61.2 —-67.0 1669 -84.8
97.9 —62.6 —68.3 168.6 -84.7 97.9 —61.3 —-67.0 166.5 —84.1

98.1 —62.4 —684 168.5 -84.5 98.0 —60.9 —-67.4 1662 -83.6

982 —62.4 -68.4 168.4 -84.4 983 -61.0 —-67.3 166.1 -83.9

983 —62.4 -684 168.7 -84.5 982 —61.1 -67.7 1663 -83.0

99.0 —62.6 —68.8 168.7 —87.1 98.8 —61.2 -67.8 167.1 -85.5

Hy ~178.8  66.5-143.5 69.1 —171.2 ~178.4 645 -139.6 68.5 -171.5
~179.0 664 -142.5 692 -172.7 ~179.1 64.2 -138.6 68.4 —172.5

~179.5 664 -1422 69.1 -172.5 ~1793  64.2 -138.1 683 —-172.1

1793 664 -1422 692 -172.9 ~178.7 642 -138.0 69.0 —173.1

-179.4 664 -142.5 693 —173.1 ~179.2  64.6 —138.8 68.4 —172.9

~178.7  66.6 —143.9 69.7 —173.8 ~178.4 647 -140.0 69.0 —173.9

[a] Angles in degrees. [b] Hyy denotes mixed helices with alternating rings with x and y atoms,

respectively, closed by hydrogen bonds. Hy denotes periodic helices with rings of x atoms.
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Table S5: Total energies™ of periodic helices used as references for the
calculations  of  stabilisation  energies at the  HF/6-31G¥,

DFT/B3LYP/6-31G* and PCM//HF/6-31G* level of ab initio MO theory

Et
Type HF/6-31G* B3LYP/6-31G* PCM//HF/6-31G*
a-Peptides
Hio —1487.918103 —1496.607967 —1487.945670
[P-Peptides
Hy, —1722.127594 —1732.493651 -1722.147167
Hi» -1722.132691 -1732.503571 —1722.138542
»-Peptides
Hi, -1956.361656 -1968.407950 -1956.340687
&Peptides
Hyq -2190.562661 -2204.282712 -2190.528328
H; -2190.555385 -2204.271987 -2190.543623




