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Table S1. Torsion angles, relative energies in the gas phase and in solution and relative free enthalpies for the
trans and cis conformers of the blocked a-peptoid monomer models Ia and Ib at the DFT/B3LYP/6-31G* level

of ab initio MO theory”.

Conformers® ® 0} 7 )} AE
trans (Ia)
Op -172.4 869 -177.0 1774 3.0
Csp -1747 -1139 984 1773 0.0°
o -173.2  -55.6  -46.7 175.1 28.1
cis (Ib)
op -10.8  -80.7 -171.9 -0.1 8.6
Cyp 104 -1489 644 7.1 17.7
o -12.0 612 53.4 4.6 22.0

* Torsion angles in degrees, energy values in kJ mol™.

® Cf. structure formulae Ia and Ib.

¢ Er=-535.146747 au.



Table S2. Torsion angles for the blocked hexamer helices of a-peptoids at the DFT/B3LYP/6-31G* level of ab
initio MO theory®.

Hexamer” ® ¢ ] Hexamer ) 0] \
trans (Ia, n = 6) cis (Ib, n=106)
op -172.5 89.7 -178.2 op 9.0 854 -179.4
-170.3 884  -179.5 13.9 80.1 -177.3
-170.1 86.5 -177.5 17.5 761  -1775
-171.1 882  -178.1 18.8 75.1 179.4
-169.9 87.0 -178.8 20.3 73.1 173.0
-170.2 85.8  -179.1 16.7 73.3 165.4
-180.0 -2.6
Cop 173.7 -81.9 169.7 Cp 13.6  -145.1 65.4
-175.8  -100.6 116.5 177 -159.1 71.9
-177.4  -1245 75.0 141 -157.2 71.0
-173.9  -125.1 74.7 142 -159.1 73.7
-173.9  -126.2 69.4 8.6 -156.2 81.7
-1759  -107.2 104.6 8.0 -152.6 71.2
175.9 0.9
a -172.4 -57.2 -45.5 o/olp -8.9 60.4 42.8
-173.1 -56.5 -44.6 5.5 71.7 165.9
-175.6 -53.6 -46.7 -17.8 55.8 53.1
-174.2 -55 -44.4 14.5 77.9 160.9
-175.3 -56.4 -45.9 -9.5 61.6 55.4
-172.5 -54.4 -48.4 13.5 73.9 168.8
175.5 -3.0

* Torsion angles in degrees.

® Derived from the conformers of Ia and Ib in table S1.



Table S3. Relative energies in the gas phase and in solution and relative free enthalpies for the blocked trans and
cis hexamer helices of a.-peptoids at the DFT/B3LYP/6-31G* level of ab initio MO theory®.

Hexamer® AE Hexamer® AE

trans (Ia, n = 6) cis (Ib, n=106)

o 0.0° o 2.1
Cop 12.8 oo 58.0
o 99.4 Cip 120.3

* Energies in kJ/mol.

® Derived from the conformers of Ia and Ib in table S1.

¢ Er=-1771.725336 au.



Table S4. Torsion angles, relative energies in the gas phase and in solution and relative free enthalpies for the
trans and cis conformers of the blocked B-peptoid monomer models Ila and IIb at the DFT/B3LYP/6-31G*
level of ab initio MO theory”.

Conformers” ® [0} 0 U ®; AE

trans (I1a)

t-1 1752 <767 122 1714 1783 0.0°
t2 173.0  -944 470 875 -171.5 3.6
t3 1799  -80.1 1778  -845 -1784 43
t-4 1779 2784 -1726  -172.5  -179.6 72
t-5 -176.2 794 665 879 1783 15.0
t-6 1789  -854  -179.3 858 1787 21.5
t7 1727 1270 632 -177.6 178 238
t-8 1711 99  -79.6 8.1  -174.1 65.8
cis (IIb)
-1 4.0 958  -1794  -179.2 1.1 8.6
) 05 1197 753 1615 1.0 8.9
-3 3.8 922 827 -169.5 15 12.0
c-4 09 1198  -521  -793 -0.9 202
-5 3.1 934 697  -78.9 2.7 23.4
c-6 55 7127 365 -81.1 -6.1 28.0

* Torsion angles in degrees, energies in kJ mol™.
® Cf. structure formulae ITa and ITb.

¢ Er=-574.463126 au.



Table S5. Torsion angles for the blocked hexamer helices of trans B-peptoids at the DFT/B3LYP/6-31G* level
of ab initio MO theory”.

Hexamer” ® 10) 0 ] Hexamer” ® 10) 0 1}

t-1 -1724  -782  -724 169.0 t-4 -1749 787 -1743 -175.1
-1757  -79.1 -73.4 1703 -1782  -799 -1753 -176.5
-175.6  -79.0 -72.7 170.0 -178.6  -79.7 -1754 -175.4
-175.0 -789 -733 170.1 -1784  -793 -1749 -1753
-175.8  -792  -72.6 1684 178.7  -78.0 -173.6 -176.5
-175.0 -784 -740 171.8 -178.1 -79.0 -173.6 -1734
178.1 178.7

t-2 176.8  -98.6 46.9 80.4 t-5 -178.3 81.0 67.0 90.6
-171.3  -121.9 42.7 72.9 -175.1 76.4 57.8 94.0
-175.7 -106.8 44.9 78.6 -177.1 78.1 59.3 94.7
-172.0 -118.8 41.5 78.4 -176.8 77.3 57.9 94.7
179.8 -107.9 46.1 75.4 -177.6 76.8 60.3 96.8
-175.7 -101.6 48.2 84.5 -173.7 77.2 55.2 91.4
-172.1 177.2

t-3 -175.1  -79.7 1762  -88.6 t-7 -161.4 1229  -62.0 151.1
-1780 -819 1763 -884 -168.3 128.0 -61.9 166.5
-179.0  -81.3 1757 -88.9 -167.2 1222 -61.2 160.0
-177.6  -82.1 1758 -87.5 -169.5 123.0 -619 164.2
-179.2 -81.1 176.6 -883 -168.5 1223  -59.5 160.7
-1784  -82.0 1774  -83.7 -170.7 1223  -64.8 1794
-178.5 -179.2

* Torsion angles in degrees.

® Derived from the conformers of Ila in table S4.



Table S6. Torsion angles for the blocked hexamer helices of cis B-peptoids at the DFT/B3LYP/6-31G* level of
ab initio MO theory”.

Hexamer” ® @ 0 \ Hexamer® ® 0} 0 \

c-1 0.7 98.2 -1784 -175.1 c-3 10.1 86.7 71.6  -139.5
24 98.1 179.0 -176.6 9.1 89.6 78.7 -175.1
24 98.9 -178.8 -174.9 -7.6  102.4 88.2 176.0
2.1 98.5 -177.5 -176.2 10.8 93.6 78.1 -149.8
2.7 99.8 -179.0 -174.8 -4.5 89.2 78.9 -164.7
2.5 98.7 -178.1 -177.0 -4.9 96.1 858 -175.2
2.9 -0.1

c-2 -1.9 1194 773 1673 c-5 23 -933 -704 -837
7.7 1145 -737 1705 -6.6 -89.0 -65.8 -835
8.0 1143 -734 170.1 -8.8 -877 -624 -839
89 1139 -729 169.2 94 -87.1 -62.8 -835
91 1142 -727 171.1 -104  -86.6 -63.7 -84.1
82 1143 -737 1673 98 -86.6 -63.8 -80.7
1.8 -3.7

* Torsion angles in degrees.

® Derived from the conformers of IIb in table S4.



Table S7. Relative energies in the gas phase and in solution and relative free enthalpies for the blocked hexamer
helices of a-peptoids at the DFT/B3LYP/6-31G* level of ab initio MO theory®.

Hexamer® Al Hexamer® AE
trans (Ila, n = 6) cis (Ilb, n = 6)

t-1 0.0° t-2 28.6
t-3 21.6 t-1 47.5
t-4 38.1 t-3 23.8
t-5 31.3 t-5 137.8
t-2 53.1
t-7 73.7

* Energies in kJ mol .
® Derived from the conformers of ITa and IIb in table S4.

¢ Er=-2007.626697 au.
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