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Table S1. DFT/B3LYP/6-31G* Backbone Torsion Angles” for the Unsubstituted (U) and
v-Methyl-Substituted (G) Blocked Conformers of 1 (n=1)

Conf. [0) 0 ¢ U} Conf. ¢ 0 g Y

Ul -126.3 -126.4 -179.4 -177.6 G3a -129.0 11.4 179.6 -176.3
G3b -134.9 9.7 1772 273
U2a -84.7 1044 -178.4 178.2

U2b  -87.9 1233 1761 33.6 Gda 647 1222 179.5 -178.4
U2c  -955 1119 -1769 -28.8 G4b 599 1185 1765 23.1
G4b' — Glc
U3a -121.6 11.7 179.6 1764 G4c 612 1227 -1783 -246
U3b -1213 9.7 177.0 267 G4c' — G1b®
U3c -1135 6.5 -176.6 -31.2
G5a — G2a”
Uda  -1155 -121.9 177.1 292 G5b  -160.1 1147 -178.1 -31.6

U4b  -114.8 -121.2 -176.5 -25.7
G6a -165.2 -25.1 -1779 178.2

Gla  -139.7 -128.6 179.9 178.1 Gé6b -163.5 -23.5 1781 293

Glb  -129.0 -124.8 176.5 30.2

Gle  -124.6 -123.6 -177.2 -26.2 G7a 75.2 -6.7 -180.0 175.0
G7b 71.3 94 1757 338

G2a -84.5 1029 -1783 177.8 G7b' -122.0 59 -176.2 -31.3

G2a' 66.1 -127.6 -179.2 -175.1 G7c 75.0 55 -1789 -233

G2b -88.0 1195 176.0 33.7
G2b' 473 -148.2 179.7 -36.0
G2c -96.2 109.5 -176.7 -29.5

G2c' 61.2 -150.5 -179.1  23.7
“ Torsion angles in degrees. b Optimization leads to the conformer after the arrow.




Table S2. PCM/HF/6-31G* Backbone Torsion Angles” for the Unsubstituted (U) and y-
Methyl- Substituted (G) Blocked Conformers of 1 (n=1)

Conf. [0) 0 g U} Conf. [0) 0 ¢ W

Ul -113.2 -125.1 -179.1 -179.7 G3a -95.1 -3.7 -179.4 179.2
G3b  -131.6 88 176.6  30.5
U2a -87.7 1303 178.3 -180.0

U2b  -87.1 1302 1756 30.0 G4a 63.8 1223 178.8 -179.8

U2c  -86.0 1312 -178.7 -28.6 G4b 64.1 122.0 1757 2838
G4b' —Glc”

U3a  -934 -04 -179.8 179.7 G4c 63.5 1214 -1783 -27.7

Ul 955 09 177.1 292 G4c' —>GIb®

U3c  -934 -1.8 -176.8 -30.5
G5a  -1302 1259 1789 179.9

U4a  -89.5 -123.7 177.6  29.0 G5b —G2c”

U4b  -874 -1257 -1762 -28.6

Gb6a —G3a”
Gla  -1359 -1284 -179.2 179.5 Gob  -102.3 -09 177.8 288
Glb  -132.0 -1254 1775 314
Gle  -135.2 -128.0 -176.4 -31.2 G7a 72.6 7.6 178.1 -179.5
G7b 72.3 89 1749 30.7
G2a -929 1254 1789 -179.2 G7b' -92.0 -6.4 -176.2 -31.3
G2a' 60.6 -145.8 -177.2 -177.6 G7c 73.3 49 -178.8 -26.8

G2b -91.6 1245 1760 294
G2b' 63.2 -144.7 -173.7 -27.1
G2c -91.7 121.8 -177.6 -29.5

G2¢' 62.4 -144.7 -179.7  28.7
“ Torsion angles in degrees. b Optimization leads to the conformer after the arrow.




Table S3. DFT/B3LYP/6-31G* Backbone Torsion Angles® of all Periodic Hexamer

Structures 1 (n=6) Derived from the Monomer Conformers U in Table 1

Conf?

Conf. [0) 0 ¢ U} [0} 0 C U}
(Ul)s -122.7 -126.3 -179.5 177.0 (U3b)s -121.0 9.1 1772 26.3
-124.2 -126.2 -179.5 177.0 -1142 102 1772 26.8
-126.3 -126.5 -179.6 177.4 -1156 10.8 1772 274
-124.5 -125.7 -179.7 177.8 -111.6 10.5 1772 27.0
-121.8 -125.7 -179.8 177.7 -111.1 9.9 177.1 26.8
-122.5 -125.7 -179.6 177.2 -114.0 9.2 1772 25.1
(U2a)e -84.4 1019 -1784 177.5 (U3c)s -112.8 6.9 -177.1 -28.8
-84.9 102.3 -178.1 176.8 -118.6 6.8 -177.1 -28.6
-854 1044 -178.8 177.1 -120.7 7.8 -177.0 -28.4
-86.4 1059 -178.8 177.7 -117.5 6.6 -176.9 -28.8
-85.8 1049 -178.8 177.3 -120.6 6.8 -176.9 -29.1
-85.9 104.6 -178.5 177.7 -125.2 7.9 -176.5 -29.8
(U2b)e -80.0 124.1 1774 32.1 (Uda)s -113.3 -122.1 1774 26.3
-77.8 117.3 1784 31.5 -82.1 -122.2 1779 24.1
-79.5 115.6 1784 30.5 -83.7 -121.7 177.6 24.5
-80.7 117.3 178.1 30.8 -82.8 -122.9 1780 23.3
-80.1 1184 1779 32.7 -90.4 -122.1 1775 242
-81.9 1204 176.7 33.1 -88.3 -121.9 1773 27.6
(U2c)s(Ha") -94.5 1202 -177.8 -22.8 (U4b), -87.0 -123.6 1782 23.1
-111.8 125.8 -177.4 -24.7 -78.8 -122.1 -176.6 -26.0
-81.9 136.0 176.2 37.6 -116.0 -122.9 -176.6 -25.4
127.8 125.1 -176.2 -25.9 -117.7 -124.0 -176.0 -26.2
-80.8 97.1 -172.9 -38.1 -115.3 -123.8 -1759 -27.2
-87.4 106.6 -175.8 -34.3 -124.8 -122.7 -176.3 -26.7
(U3a)s -113.5 10.7 178.7 -175.2
-103.5 9.9 178.5 -175.4
-105.3 9.7 1789 -176.3
-107.1  10.2 1789 -176.4
-108.6 10.0 1789 -176.3
-113.9 114 179.6 -176.8

“ Angles in degrees.
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Table S4. DFT/B3LYP/6-31G* Backbone Torsion Angles” for the Hydrogen-Bonded

Helical Structures of the Hexamer 1 (n=6) Found in the Oligomer Approach

Conf.” [0)

Conf?

0 G 1 0 0 ¢ v
Hig 67.8 18.6 -164.3 165.7 Hxn" 114.6 -125.5 176.8 28.4
650 12.9 -163.0 166.0 103.1 -117.3 173.1 33.7
65.6 155 -162.7 161.8 99.4 -108.3 172.7 34.3
65.5 164 -163.6 162.2 912 -104.6 172.6 35.1
68.6 123 -163.1 1553 85.0 -101.9 170.4 389
84.1 -7.1 -1792 1788 88.0 -101.5 173.3 38.1
H,, 2152.6 -131.1 1759 140 Hy 75.9 -118.9 1754 32.1
81.7 -100.8 163.7 35.8 73.8 -127.7 1714 382
95.0 -99.3 1663 37.6 82.7 -1183 177.5 -35.6
832 -97.6 1638 46.3 1043 -116.1 171.6 29.6
858 -96.9 162.7 424 953 -116.6 -177.5 -20.9
825 91.6 169.5 44.1 104.3 -129.5 -174.1 -19.6
Hyo 78.1 7.8 171.6 -175.6 Hy' 117.7 1112 1799 167.4
69.3 31.1 -171.7 174.4 740 1133 177.5 166.8
84.4 127 -171.4 -173.3 73.1 108.1 179.0 161.6
88.7 10.9 -169.9 179.0 68.1 108.5 179.0 163.7
922 123 -174.1 -177.3 70.8 1172 177.9 171.1
117.7 -39 -179.1 -176.9 78.4 1272 1774 177.1
Hy,' 122.1 1158 -1784 167.6 Hy" 945 1202 -177.8 -22.8
75.8 104.2 -175.9 159.5 111.8 1258 -177.4 -24.7
64.8 106.0 -174.2 159.5 819 136.0 1762 37.6
723 1062 -172.8 160.6 127.8 125.1 -176.2 -25.9
70.8 105.0 -176.0 160.4 80.8 97.1 -172.9 -38.1
722 1312 178.0 -175.6 87.4 106.6 -175.8 -34.3

“ Angles in degrees. " H, denotes a helix with x-membered hydrogen-bonded

pseudocycles.
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Table S5. Relative Enthalpies, Free Enthalpies, Entropies, and
Total Energies” at the HF/6-31G* level of ab initio MO theory of
the Conformers of 1 (n=6)

Conf.” AH AG AS Er
(Ul)s 32.8 0.0 0.0 -1949.197490
(U2a)s 422 19.1 324 -1949.193825
(U2b)g 102.5 82.3 423 -1949.170561
(U3a)s 28.3 13.0 -58.7  -1949.198833
(U3b)s 105.5 88.6 532 -1949.169537
(U3c)s 90.8 70.6 422 -1949.175084
(Uda)g 66.2 54.1 -69.6  -1949.185375
(U4b)g 79.9 56.3 30.6  -1949.179535
Hy4 41.8 72.8 2137 -1949.196331
Hi; 68.3 95.8  -202.1 -1949.185944
Hio 4.2 30.6  -198.5  -1949.209514
H,,' 0.0 214 -181.7  -1949.211533
Hy" 65.3 78.1 -152.8  -1949.186045
Haq 73.1 89.4  -1649  -1949.183072
Hy7' 14.9 265  -148.9  -1949.204979
Ha7"/(U2¢)s 61.5 69.7  -137.5  -1949.187053

*Relative enthalpies and relative free enthalpies in kJ/mol;
relative entropies in J/mol-K; total energies in a.u. ” H, denotes a
helix with x-membered hydrogen-bonded pseudocycles.




Table S6. DFT/B3LYP/6-31G* Backbone Torsion Angles” for the Unsubstituted and y-
Methyl-Substituted (G) Blocked Conformers of 2 (n=1)

Conf. ¢ 0 g v Type’” Conf ¢ 0 g v Type’

Ul 91.1 692 -0.5 168.1 C5 G4 695 1543 -1.4 -1669

U2 81.3 -119.7 -2.0 425 Gy G5 623 1389 -0.7 -175.0

U3 1179 1285 -0.8 445 G6 — G2°

U4 177.8 -82.0 -2.7 297 Cs* G7 -159.0 1229 -35 462

us  -123.6 -1272  -14 481 G8 632 1237 -0.7 437

ué6 107.5 441 -02 35.0 G9 66.5 -117.3 24 63.1 Co™

u7 127.5 -1353 2.9 -38.2 Gl10 575 86.8 2.2 -33.7 C;*
G11  -952 -182 -1.3 -653

Gl -81.2 118.9 1.7 -432 Co  Gl2  -70.7 -65.1 1.5 295 Cs*

G2 -113.6 -47.7 0.0 -177.8 C;*  GI3 -160.8 -56.7 -2.5 13.8 C;*

G3 619 73.1 -1.0 1704 C;™

“ Torsion angles in degrees. ” C, denotes a hydrogen-bonded pseudocycle with x atoms, eq,
ax: pseudoequatorial or pseudoaxial orientation of the C(y) substituents. An asterisk
denotes NH-N hydrogen bonding. © Optimization leads to the conformer after the arrow.
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Table S7. PCM/HF/6-31G* Backbone Torsion Angles® for the Unsubstituted and y-
Methyl-Substituted (G) Blocked Conformers of 2 (n=1)

Conf. ¢ 0 g v Type” Conf. [0) 0 g v Type’

Ul 88.5 119.8 0.0 1685 C; G4 -932 1443 0.0 -167.3

U2 80.4 -1232 0.6 452 Cy G5 655 141.1  -0.1 -171.4

U3 89.1 128.6 -0.6 54.1 G6 — G4°

U4  -131.0 -125.0 03 598 C;* G7 -141.0 120.1 -1.4 669

uUs -91.6 -1250 0.1 59.1 G8 643 1181 -12 69.0

ué 824 153 03 778 G9 66.0 -120.0 45 63.0 Co™

u7 88.1 -139.0 1.8 -52.1 GI10 62.7 1193 -1.0 -60.7 C;*
G11 -83.4 -164 1.0 -83.2

Gl -81.6 1223 0.0 -463 Gy GIl2 -729 -748 0.8 527 Cy*

G2  -108.7 -46.0 -0.8 1758 C; GI3 -160.1 -70.9 -2.1 355 Cs*

G3 586 935 -21 168.6 C;™

“ Torsion angles in degrees. ” C, denotes a hydrogen-bonded pseudocycle with x atoms, eq,
ax: pseudoequatorial or pseudoaxial orientation of the C(y) substituents. An asterisk
denotes NH-N hydrogen bonding. “ Optimization leads to the conformer after the arrow.
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Table S8. DFT/B3LYP/6-31G* Backbone Torsion Angles® of all

Periodic Hexamer Structures either Derived from the Monomers U in

Table 6 or Obtained in the Oligomer Approach on Hexamers of 2 (n=6)

Conf! ¢ 0

Conf! ¢ 0

C v C v

H,(Ul)s 968 66.5 -04 1694 H;, 1102-126.6 2.1 150.7
99.7 65.1 -0.5 168.8 77.3-102.0 -8.2 136.1

97.9 64.9 -0.4 168.9 125.1-114.7 03 62.0

97.7 644 -0.4 169.4 176.9-114.7 1.7 672

99.2 63.8 -0.3 170.0 132.8 -95.2 -4.6 140.4

972 67.0 -0.6 167.4 82.4-105.0 -6.3 133.1
Ho(U2)s 81.2-119.3 -0.9 450 H;; -115.6-110.7 -3.2 137.7
83.8-119.2 -0.6 43.6 169.0 -97.9 -3.9 136.0
83.0-119.3 -0.6 44.0 164.6 -81.7 02 151.4
83.7-118.7 -0.6 42.0 143.7 -83.2 -1.0 165.9
82.6-120.0 -0.5 44.7 1349 -58.9 -4.2 129.1
83.4-1194 -1.4 408 -149.6-151.3 0.5 172.1

Hi 749 803 -58 393 (U3)s 116.7 1293 -0.7 44.8
66.6 70.8 -2.0 62.1 128.6 130.9 -12 44.1

63.8 64.6 -3.5 064.8 129.1 129.1 -1.2 458

66.9 644 -33 66.8 1323 131.0 -1.2 446

66.6 614 -1.6 62.7 128.5 129.8 -1.2 45.1

624 705 2.4 742 132.5 129.5 -1.3 439

“ Angles in degrees.

"H, denotes a helix with hydrogen-bonded
pseudocycles with x members.
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Table S9. Relative Enthalpies, Free Enthalpies, Entropies, and
Total Energies” at the HF/6-31G* level of ab initio MO theory of
the Conformers of 2 (n=6)

Conf.” AH AG AS Er
H7(U1)g 0.0 0.0 -62.1  -1949.204844
Ho(U2)6 1.2 242 1393 -1949.205023

Hi, 91.7 1182  -151.0  -1949.168785
His 57.6 86.0  -157.4  -1949.181578
Hi; 75.0 93.1  -122.6  -1949.174645

(U3)s 135.7 117.2 0.0 -1949.150232

* Relative enthalpies and relative free enthalpies in kJ/mol; relative
entropies in J/mol-K; total energies in a.u. ” H, denotes a helix with
x-membered hydrogen-bonded pseudocycles.




Table S10. HF/6-31G* Backbone Torsion

Angles” of Selected Undecamer Structures

1(n=11)

Conf.” [0)

0 g v

Hio 77.8
71.7
76.8
74.7
76.0
74.2
73.3
76.0
83.0
84.5

115.7

H,' 115.1
73.9
68.8
70.5
71.5
69.0
70.8
67.9
69.8
68.7
74.1

H,,' 101.0
78.9
73.2
72.0
71.7
74.7
69.8
73.0
71.3
71.5
75.8

“ Angles in degrees. ”

with  x-membered
pseudocycles;

total energies:

14.6 -173.5 -174.9
29.7 -172.5 -172.4
21.6 -172.4 -173.3
23.7 -172.6 -171.9
27.3 -172.8 -174.9
26.0 -172.6 -173.8
29.6 -173.1 -176.0
22.2 -173.2 -172.9
21.6 -172.7 177.2
15.2 -175.5 -176.4
-1.4 1795 -175.5
116.5 -177.9 164.2
107.0 -175.3 156.6
108.9 -173.2 158.1
108.5 -172.8 159.0
111.0 -173.7 156.5
110.5 -173.0 158.7
109.6 -172.6 158.1
113.3 -173.9 158.4
109.3 -173.1 156.2
111.0 -175.6 161.5
130.0 178.9 -177.0
114.3 -179.9 166.3
108.7 179.2 161.9
112.0 179.4 161.2
110.0 -179.3 161.0
112.4 -179.3 163.0
111.6 -179.2 158.6
116.5 -179.8 161.5
112.2 -179.4 159.9
112.9 179.5 160.2
118.1 177.8 165.9
131.9 176.8 -179.9

H, denotes a helix
hydrogen-bonded

H,o: E=-3367.732121 a.u.
Hy,': Er=-3367.740976 a.u.
H,,': Er=-3367.732464 a.u.
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