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Table S1 Torsion angles (°) of local minima for Ac-Pro-NHMe optimized at the PCM
MO06-2X/6-31+G(d) level of theory in chloroform®

Conf. o P w » 7 7 Vs b4 z

cAd 9 89 6 179 14 33 39 30 10
cAu 5 73 23 177 3 25 38 36 21
cFd 2 71 155 176 -15 32 38 28 8
cFu 3 55 145 177 5 27 38 35 19
tAd 172 86 4 177 12 32 40 32 12
tAu 173 69 23 -180 5 27 38 35 19
tcd 173 -85 67 178 14 33 40 31  -10
tCu 174 83 78 -176 9 16 34 38 30
tFd 177 -66 144 180  -12 30 37 30 -1
tFu 178 57 138  -179 2 25 38 36 21

2 Torsion angles are defined in Fig. 1c.

Table S2 Torsion angles (°) of local minima for Ac-Pro-NHMe optimized at the SMD
MO06-2X/6-31+G(d) level of theory in chloroform®

Conf. o 1/ v w 7 z7 Ve X e

cAd 7 -89 -6 -179 -16 34 -39 30 -9
cAu 4 -73 -22 -177 1 -24 37 -36 22
cFd -2 -71 154 176 -16 32 -38 28 -8
cFu -4 -56 148 176 3 -26 38 -35 20
tAd -172 -84 -5 177 -13 32 -40 32 -12
tAu -174 -69 -22 -180 5 -27 39 -35 19
tCd -172 -85 66 -179 -14 33 -40 31 -11
tCu -174 -82 79 -176 -8 -17 34 -38 29
tFd 178 -67 142 180 -11 30 -37 30 -12
tFu 178 -58 137 -178 1 -24 38 -36 22

2 Torsion angles are defined in Fig. 1c.
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Table S3 Torsion angles (°) of local minima for Ac-Pro-NHMe optimized at the PCM
MO06-2X/6-31+G(d) level of theory in water®

Conf. o P w » 7 7 Vs b4 z

cAd 9 89 8 179 14 33 39 30 10
cAu 6 68 27 177 6 28 39 34 18
cFd 2 73 158 177 -16 33 38 28 7
cFu 3 56 147 177 5 27 38 35 19
tAd 473 81 12 179 10 30 -39 33 14
tAu 474 67 27 77 6 27 39 35 18
tcd 172 85 65 179  -14 33 40 31  -10
tCu 173 83 76 -176 8 17 34 39 30
tFd 178 67 150 176 -1l 30 38 31 13
tFu 179 57 143 178 4 26 38 35 20

2 Torsion angles are defined in Fig. 1c.

Table S4 Torsion angles (°) of local minima for Ac-Pro-NHMe optimized at the SMD
MO06-2X/6-31+G(d) level of theory in water®

Conf. o 1/ v w 7 z7 Ve X e

cAd 2 -86 -9 -179 -19 35 -38 26 -4
cAu -2 -71 -22 -177 -5 -19 34 -37 26
cFd -4 -68 154 176 -15 32 -37 28 -8
cFu -6 -55 150 177 4 -26 38 -36 20
tAd -178 -76 -12 -179 -13 32 -39 30 -10
tAu -178 -67 -21 -176 -1 -23 37 -37 24
tCd -171 -86 64 -180 -13 33 -41 32 -12
tCu -172 -83 80 -177 -5 -20 36 -39 27
tFd 176 -61 149 176 -11 29 -37 30 -12
tFu 179 -53 143 176 7 -29 39 -34 17

2 Torsion angles are defined in Fig. 1c.
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Table S5 Relative free energies (kcal mol™) of local minima for Ac-Pro-NHMe optimized at the PCM M06-2X/6-31+G(d) level

of theory depending on single-point energies in chloroform?®

Level of theory Basis set cAd cAu cFd cFu tAd tAu tCd tCu tFd tFu
MO06-2X 6-311++G(d,p) 0.76 2.11 2.65 2.93 1.36 2.43 0.00 2.52 1.45 1.93
cc-pVTZ 1.30 2.63 2.82 3.04 1.76 2.77 0.00 2.61 1.62 2.07
def2-TZVP 1.05 2.32 2.60 2.85 1.54 2.48 0.00 2.51 1.41 1.82
def2-QZVP 1.06 2.34 2.55 2.76 1.49 2.45 0.00 2.50 1.33 1.72
wB97X-D 6-311++G(d,p) 0.40 1.77 2.62 3.08 1.07 2.34 0.00 2.24 1.53 2.04
cc-pVTZ 0.87 2.23 2.68 3.12 1.38 2.60 0.00 2.30 1.65 2.15
def2-TZVP 0.61 1.94 2.44 2.87 1.16 2.32 0.00 2.23 1.39 1.83
def2-QZVP 0.53 1.85 2.32 2.75 1.04 2.20 0.00 2.25 1.28 1.71
DSD-PBEP86-D3BJ  cc-pVTZ 1.20 2.49 2.87 3.12 1.63 2.57 0.00 2.25 1.65 1.96

& Torsion angles are listed in Table S1.

Table S6 Relative free energies (kcal mol™) of local minima for Ac-Pro-NHMe optimized at the SMD M06-2X/6-31+G(d) level

of theory depending on single-point energies in chloroform?®

Level of theory Basis set cAd cAu cFd cFu tAd tAu tCd tCu tFd tFu
M06-2X 6-311++G(d,p) 0.07 1.48 0.87 217 0.52 1.53 0.00 1.86 0.28 0.90
cc-pVTZ 0.61 2.02 1.05 2.29 0.91 1.86 0.00 1.96 0.46 1.04
def2-TZVP 0.35 1.69 0.83 2.09 0.69 1.57 0.00 1.87 0.24 0.79
def2-QZVP 0.37 1.71 0.78 2.00 0.64 1.54 0.00 1.87 0.17 0.70
wB97X-D 6-311++G(d,p) 0.00 1.38 1.07 2.54 0.50 1.71 0.26 1.86 0.62 1.24
cc-pVTZ 0.53 1.75 2.38 3.00 1.09 2.00 0.00 1.66 1.48 1.79
def2-TZVP 0.26 1.45 2.15 2.74 0.88 1.71 0.00 1.59 1.21 1.48
def2-QZVP 0.20 1.35 2.02 2.62 0.76 1.60 0.00 1.61 1.11 1.36
DSD-PBEP86-D3BJ  cc-pVTZ 0.50 1.86 1.06 2.33 0.78 1.67 0.00 1.62 0.48 0.90

& Torsion angles are listed in Table S2.
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Table S7 Relative free energies (kcal mol™) of local minima for Ac-Pro-NHMe optimized at the PCM M06-2X/6-31+G(d) level
of theory depending on single-point energies in water®

Level of theory Basis set cAd cAu ckd cFu tAd tAu tCd tCu tFd tFu
M06-2X 6-311++G(d,p) 0.07 1.48 0.87 217 0.52 1.54 0.00 1.86 0.28 0.26
cc-pvVTZ 0.61 2.02 1.06 2.29 0.91 1.88 0.00 1.96 0.46 0.40
def2-TZVP 0.57 2.05 0.43 0.98 0.00 0.69 0.34 2.33 0.08 0.54
def2-QZVP 0.37 1.71 0.78 2.00 0.64 1.55 0.00 1.87 0.17 0.06
wB97X-D 6-311++G(d,p) 0.00 154 1.27 2.72 1.01 2.25 0.26 1.85 1.39 1.52
cc-pVTZ 0.22 1.71 1.05 2.51 1.04 2.23 0.00 1.66 1.20 1.36
def2-TZVP 0.00 1.49 0.86 2.30 0.87 2.00 0.04 1.64 1.00 1.07
def2-QZVP 0.00 1.47 0.81 2.25 0.83 1.95 0.12 1.73 0.93 0.98
DSD-PBEP86-D3BJ  cc-pVTZ 0.65 2.24 0.59 1.14 0.00 0.67 0.27 2.01 0.26 0.60

2 Torsion angles are listed in Table S3.

Table S8 Relative free energies (kcal mol™) of local minima for Ac-Pro-NHMe optimized at the SMD M06-2X/6-31+G(d) level
of theory depending on single-point energies in water®

Level of theory Basis set cAd cAu cFd cFu tAd tAu tCd tCu tFd tFu
M06-2X 6-311++G(d,p) 0.23 2.69 0.73 1.27 0.33 1.77 1.58 3.78 0.07 0.00
cc-pVTZ 0.67 3.13 0.77 1.27 0.55 2.00 1.47 3.81 0.09 0.00
def2-TZVP 0.64 3.03 0.73 1.34 0.56 1.94 1.73 3.97 0.15 0.00
def2-QZVP 0.81 3.18 0.93 1.41 0.70 2.07 1.88 411 0.21 0.00
wB97X-D 6-311++G(d,p) 0.00 2.41 0.80 1.53 0.16 1.79 1.72 3.70 0.34 0.29
cc-pVTZ 0.15 2.55 0.52 1.23 0.06 1.72 1.37 3.45 0.04 0.00
def2-TZVP 0.17 2.54 0.63 1.31 0.15 1.73 1.70 3.69 0.13 0.00
def2-QZVP 0.27 2.61 0.69 1.36 0.21 1.79 1.86 3.88 0.16 0.00
DSD-PBEP86-D3BJ  cc-pVTZ 0.73 3.16 0.87 1.41 0.61 1.96 1.65 3.66 0.25 0.00

2 Torsion angles are listed in Table S4.
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Table S9 Populations (%) of the backbone conformations of local minima for Ac-
Pro-NHMe optimized at the PCM M06-2X/6-31+G(d) level of theory depending on
single-point energies in chloroform?

Level of theory Basis set C A tF cF cis
MO06-2X 6-311++G(d,p) 64.2 26.8 7.9 1.2 20.5
cc-pVTZ 77.5 14.1 7.3 1.1 10.5
def2-TZVP 69.7 19.3 9.6 1.4 14.5
def2-QZVP 68.5 19.1 10.8 1.6 14.1
wB97X-D 6-311++G(d,p) 54.1 39.4 5.6 0.9 30.6
cc-pVTZ 68.5 24.5 6.0 1.1 18.2
def2-TZVP 58.6 31.9 8.2 14 24.1
def2-QZVP 54.6 34.6 9.2 1.6 25.6
DSD-PBEP86-D3BJ  cc-pVTZ 75.3 16.4 7.3 1.0 11.7

& Torsion angles are listed in Table S1. The population of each conformer was calculated using its AG
value at 25 °C listed in Table S5. The cis population was calculated by summing the populations of
cAd, cAu, cFd, and cFu conformers at each level of theory.

Table S10 Populations (%) of the backbone conformations of local minima for Ac-
Pro-NHMe optimized at the SMD M06-2X/6-31+G(d) level of theory depending on
single-point energies in chloroform

Level of theory Basis set C A tF cF cis
MO06-2X 6-311++G(d,p) 28.9 40.8 23.3 7.1 34.1
cc-pvVTZ 41.3 25.8 25.3 7.5 23.1
def2-TZVP 32.2 30.7 28.7 8.5 27.3
def2-QZzVP 30.7 295 30.9 8.9 26.2
wB97X-D 6-311++G(d,p) 23.4 54.2 16.3 6.1 43.6
cc-pvVTZ 56.7 34.9 7.0 1.3 26.0
def2-TZVP 45.8 43.5 9.1 1.6 33.0
def2-QzVP 42.1 46.0 10.1 1.8 34.2
DSD-PBEP86-D3BJ  cc-pVTZ 39.2 29.4 24.6 6.9 24.3

2 Torsion angles are listed in Table S2. The population of each conformer was calculated using its AG
value at 25 °C listed in Table S6. The cis population was calculated by summing the populations of
CAd, cAu, cFd, and cFu conformers at each level of theory.
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Table S11 Populations (%) of the backbone conformations of local minima for Ac-
Pro-NHMe optimized at the PCM M06-2X/6-31+G(d) level of theory depending on
single-point energies in water

Level of theory Basis set C A tF cF cis
MO06-2X 6-311++G(d,p) 25.8 36.4 31.4 6.3 30.5
cc-pVTZ 36.4 22.7 34.2 6.7 20.3
def2-TZVP 13.6 40.5 30.1 15.9 25.6
def2-QZVP 26.1 25.0 41.3 7.6 22.3
wB97X-D 6-311++G(d,p) 30.3 56.4 7.6 5.6 53.0
cc-pVTZ 43.8 39.0 9.6 7.6 38.5
def2-TZVP 33.7 45.8 11.9 8.6 45.4
def2-QZVP 30.0 46.9 13.6 9.5 46.7
DSD-PBEP86-D3BJ  cc-pVTZ 17.3 434 26.0 13.3 22.4

& Torsion angles are listed in Table S3. The population of each conformer was calculated using its AG
value at 25 °C listed in Table S7. The cis population was calculated by summing the populations of
cAd, cAu, cFd, and cFu conformers at each level of theory.

Table S12 Populations (%) of the backbone conformations of local minima for Ac-
Pro-NHMe optimized at the SMD M06-2X/6-31+G(d) level of theory depending on
single-point energies in water

Level of theory Basis set C A tF cF cis
MO06-2X 6-311++G(d,p) 1.9 35.6 51.4 11.0 29.7
cc-pvVTZ 2.8 24.4 60.3 12.6 23.1
def2-TZVP 1.8 25.7 59.2 13.2 24.8
def2-QzVP 16 225 64.5 114 21.1
wB97X-D 6-311++G(d,p) 1.7 54.0 34.6 9.8 39.8
cc-pvVTZ 2.4 40.5 44.7 125 30.7
def2-TZVP 15 40.8 46.1 11.7 31.2
def2-QZzVP 1.2 38.5 48.8 114 29.2
DSD-PBEP86-D3BJ  cc-pVTZ 24 25.3 60.5 11.9 22.8

2 Torsion angles are listed in Table S4. The population of each conformer was calculated using its AG
value at 25 °C listed in Table S8. The cis population was calculated by summing the populations of
CAd, cAu, cFd, and cFu conformers at each level of theory.

s10



Table S13 Torsion angles (°) and thermodynamic properties (kcal mol™) of local minima and transition states of Ac-Pro-OMe in chloroform

s11

Torsion angles®

DSD-PBEP86-D3BJ/CC-pVTZb

MO06-2X/def2-TZVP®

cont: o P v w 7 7 7 7 7 AES  AHE AG' we AES  AHE AG' we
cAd -3 75 11 179 -19 35  -38 27 -5 131 120  1.04 44 145 134 110 4.0
cAu 2 56  -32 -178 4  -26 38  -35 20 1.83 190 248 04 178 185 236 0.5
cFd -1 76 169 178  -18 34  -38 27 -6 095 082 013 201 100 087 012 210
cFu 3 59 162 176 3 25 38  -36 21 1.72 181 203 08 177 18 201 0.9
tAd 178 63  -27 -179 -1l 30 -38 31 -12 057 044 000 251 071 058 007 227
tAu 179  -53  -37  -179 5 27 39 -35 19 057 052 083 62 067 061 085 6.1
tFd 177 67 157 178  -13 31 -38 30 -1 000 000 007 224 000 000 000 256
tFu 179 55 144 178 5 27 39 -35 19 025 018 012 205 037 030 017 192
ts1 113 -103 71 -176 11 16  -36 43 -34 20.05 18.85 18.96 2059  19.38  19.42

ts2 114  -96 72 -177 17 -37 41 32 9 21.05 2012 2156 2150 2057 21.94

ts3 65  -100 77 -174 10 16  -36 42  -33 2207 2096 2152 2248 2137  21.87

ts4 65 -83  -77 175 24 -40 40 26 2 2353 2240 23.08 2390 2277 23.38

cis% 25.7 26.4

2 Torsion angles are defined in Fig. 1. Optimized at the PCM M06-2X/6-31+G(d) level of theory in chloroform. ® Single-point energies by the DSD-PBEP86-D3BJ/cc-pVTZ method. ©
Single-point energies by the M06-2X/def2-TZVP method. ¢ Relative electronic energies. ¢ Relative enthalpies at 25 °C. ' Relative Gibbs free energies at 25 °C and 1 atm. ¢ Population (%)
of cis conformers calculated using AG values.
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Table S14 Torsion angles (°) and thermodynamic properties (kcal mol™) of local minima and transition states of Ac-Pro-OMe in water

Conf Torsion angles® DSD—PBEP86—DBBJ/cc-pVTZb MO06-2X/def2-TZVP*
' o p w o 2P 4 P 7 AES  AHE AG we AES  AHE AG we

cAd -8 -70 -13 179 -21 35 -37 25 -3 1.30 1.26 141 3.0 1.43 1.39 1.54 2.7
cAu -8 -52 -33  -180 2 -24 38 -36 22 1.96 2.09 2.51 0.5 1.82 1.96 2.38 0.6
ckd -6 -74 169 176 -21 35 -37 25 -2 0.64 0.62 0.58 12.2 0.72 0.70 0.65 11.8
cFu -7 -57 162 176 1 -24 38 -36 22 1.47 1.68 2.36 0.6 1.54 1.74 2.43 0.6
tAd 176 -62 -23  -177 -13 31 -38 30 -10 0.61 0.54 0.07 28.9 0.68 0.61 0.14 28.0
tAu 178 -52 -36 -177 6 -28 39 -35 18 0.45 0.54 0.79 8.5 0.53 0.62 0.87 8.2
tFd 176 -63 158 176 -13 31 -38 30 -11 0.00 0.00 0.00 32.3 0.00 0.00 0.00 35.6
tFu 180 -53 143 177 9 -30 40 -34 16 0.06 0.03 0.50 14.0 0.19 0.15 0.62 12.5
tsl 116 -99 80 -173 16 11 -34 44 -38 22.15 21.33 23.24 22.69 21.87 23.78

ts2 115  -101 43 178 13 -35 42 -35 13 23.17 22.03 23.53 23.42 22.29 23.78

ts3 -62  -110 76 -178 5 21 -38 41 -29 21.90 20.94 21.99 22.26 21.30 22.34

ts4 -58 -85 -91 177 26 -42 42 -27 1 22.85 21.99 23.21 23.29 22.43 23.65

Ccis% 16.3 15.7

2 Torsion angles are defined in Fig. 1. Optimized at the SMD M06-2X/6-31+G(d) level of theory in water.  Single-point energies by the DSD-PBEP86-D3BJ/cc-pVTZ method. © Single-
point energies by the M06-2X/def2-TZVP method. ¢ Relative electronic energies. ¢ Relative enthalpies at 25 °C. " Relative Gibbs free energies at 25 °C and 1 atm. ¢ Population (%) of cis
conformers calculated using AG values.
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Table S15 Torsion angles (°) and thermodynamic properties (kcal mol™) of local minima and transition states of Ac-Hyp-OMe in chloroform

Cont Torsion angles DSD-PBEP86-D3BJ/cc-pVTZ MO06-2X/def2-TZVP
o o P v w 7 7 7 7 7M™ AES  AH®  AGT  w' AR AHT AGT WS

cAd-g 3 72 -18 -178 -18 33 37 26 -5 59 2.66 250 1.66 1.1 268 251 168 1.0
cAd-gm 4 71 15 179 -18 34 38 27 6 -5 261 237 190 08 267 244 197 06
CcAd-t -4 70 19 -178 -16 33 38 28 -7 -171 261 236 158 1.3 263 238 160 12
cAuU-g 6 57 -32 -178 -4 22 38 -39 27 72 240 235 200 06 221 215 181 08
cAu-gm 0 -58 -33 -177 7 29 39 35 17  -67 157 161 18 08 148 152 176 09
CcAu-t 1 58 33 -177 6 -28 39 -35 19 176 138 140 162 1.2 122 124 146 15
cFd-g -1 -75 166 177 -16 33 38 28 -7 60 234 224 152 14 227 216 144 15
cFd-gm -1 -75 166 177 -16 33 38 29 -8  -78 224 204 101 34 223 204 100 32
cFd-t -1 -74 166 177 -15 33 -3 29 -8 -170 215 194 101 34 207 18 092 36
cFu-g 6 -60 164 177 -4 21 37 -39 27 72 216 219 177 09 202 205 163 11
cFu-gm 0 -60 159 176 7 28 39 34 17  -68 144 157 156 1.3 139 152 151 13
cFu-t 1 61 160 176 6 -28 39 35 18 175 116 129 124 23 102 115 110 27
tAd-g 177 60 -30 -179 -10 29 37 31 -13 55 167 162 159 1.3 171 166 163 11
tAd-gm 177 61 -29 -179 -11 30 -3 31 -13  -75 156 151 135 1.9 161 155 140 16
tAd-t 177 60 -30 -179 -10 29 -38 31 -14 -166 164 158 144 16 173 167 153 1.3
tAu-g 177 53 -3 -179 2 22 38 -38 26 61 1.09 107 117 26 101 099 109 27
tAu-gm  -179 54  -36 -180 7 28 39 34 18  -65 034 032 053 76 035 033 054 69
tAu-t -180 53 -37  -179 7 28 39 34 17  -179 054 052 081 47 056 054 084 42
tFd-g 177 65 154 177 -1 30 -38 30 ~-12 55 114 106 065 62 103 095 053 6.9
tFd-gm 177 65 153 177 -1 30 -3 31 -13  -78 098 089 027 118 086 078 015 132
tFu-g 176  -56 146 179 3 22 38 -39 26 64 069 066 032 108 057 055 021 121
tFu-gm 179 57 143 179 6 28 39 34 18  -66 0.00 000 000 185 000 0.00 000 17.1
tFu-t -180 56 143 179 6 -28 39 35 18 180 011 011 015 145 010 010 014 135
ts1 120 -106 68 -177 8 -31 42 38 19 77 1812 17.05 1847 18.48 17.41 18.83

ts2 112 82 75 -177 31 -43 38 -19 -8  -66  20.88 19.63 20.22 2122 19.97 20.56

ts3 68 -88 80 -174 23 -39 40 26 2  -66 2150 20.32 21.18 2171 2053 21.38

ts4 64 -102 76 -174 9 17 36 42 -32 77 2294 2180 2232 2315 2201 2253

Ccis% 18.6 19.3
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2 Torsion angles are defined in Fig. 1. Optimized at the PCM MO06-2X/6-31+G(d) level of theory in chloroform.  Single-point energies by the DSD-PBEP86-D3BJ/cc-pVTZ
method. ¢ Single-point energies by the M06-2X/def2-TZVP method.  Relative electronic energies. ¢ Relative enthalpies at 25 °C. ' Relative Gibbs free energies at 25 °C and 1 atm.
9 Population (%) of cis conformers calculated using AG values.
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Table S16 Torsion angles (°) and thermodynamic properties (kcal mol™) of local minima and transition states of Ac-Hyp-OMe in water

Conf Torsion angles DSD-PBEP86-D3BJ/cc-pVTZ MO06-2X/def2-TZVP
' o 4 v o L 4 4 r A ™ AES  AHT AGT  w' AR AHE AGT Wl

cAd-gm" -8 -70 -16 -178  -22 3% -36 23 0 -72 284 314 369 01 284 314 3.69 0.1
cAd-g -8 -70 -17 -178  -22 3% -36 23 -1 58 246 291 351 01 241 285 346 0.1
cAd-t -8 -70 -16 -178  -22 35 -36 23 0 -168 292 322 374 01 283 317 370 0.1
cAu-gm -4 54 -33 180 6 -28 39 -35 18 -64 191 199 221 07 172 180 202 0.9
cAu-g -5 54 -33 -180 5 -26 37 34 19 54 3.09 312 319 01 277 279 287 0.2
CAu-t -4 54 -32 180 5 -27 39 35 19 176 203 208 2.04 09 174 179 175 15
cFd-gm -4 -73 165 178  -17 33 -38 27 -6 -74 228 236 137 29 228 235 137 2.8
cFd-g -3 -72 164 178  -16 33  -38 28 -7 59 191 223 163 19 184 216 156 2.0
cFd-t -4 -72 163 177  -16 33 -38 28 -1 -171 240 255 174 16 230 245 164 1.8
cFu-gm -4 57 164 175 5 -26 38 34 18 -63 136 151 1.72 16 128 142 164 1.8
cFu-g -5 58 166 175 2 -24 37 35 20 58 259 278 319 01 240 258 3.01 0.2
cFu-t -5 58 165 175 3 -25 38 35 20 175 146 159 193 11 127 140 175 15
tAd-gm 176 56 -32 -179 -10 29  -37 31 -14 -75 206 236 283 02 204 234 282 0.2
tAd-g 176 56 -33 -179 -9 28 -37 31 -14 57 152 185 240 05 150 183 239 0.5
tAd-t 176 56  -32 -179 -9 29 37 31 14 171 191 226 284 02 195 230 290 0.2
tAu-gm 176  -48 -39 -178 8 -28 38 -33 16 -62 045 052 077 80 047 054 079 7.5
tAu-g 178 -50 -38 -178 7 -28 39 34 17 58 162 155 1.23 37 151 144 113 4.2
tAu-t 178 50 -39 -178 6 -28 39 34 17 177 042 043 045 138 045 046 048 126
tFd-gm 175 -61 155 177 -12 30 -38 30 -12 -74 1.60 1.75 1.78 15 1.45 1.59 1.63 1.8
tFd-g 175  -60 154 177 -11 30 -37 30 -12 57 110 146 175 15 095 131 1.62 1.9
tFu-gm 179 54 146 176 6 -28 38 34 17 -63 005 002 000 293 004 002 000 286
tFu-g 179 54 146 176 6 -27 38 -34 18 56 119 120 127 35 108 110 117 4.0
tFu-t 179 55 147 176 6 -28 39 -34 18 177 000 000 005 267 000 000 006 257
ts1 119  -106 56 180 9 -32 41 371 17 77 21.64 2051 21.84 2191 20.77 2211

ts2 -69  -86 22 177 26 -40 39 23 -2 -63 22.01 21.33 2223 2240 21.72 2263

ts3 119 -88 -10 -178 27 -41 40 24 -2 -64 23.09 21.72 22.76 23.06 21.69 22.73

ts4 -60 -109 72 -175 6 20 -38 42 -30 -73 2344 2243 2258 23.64 2263 22.78

Ccis% 11.2 12.9

3 Torsion angles are defined in Fig. 1. Optimized at the SMD MO06-2X/6-31+G(d) level of theory in water. ® Single-point energies by the DSD-PBEP86-D3BJ/cc-pVTZ method. ©
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Single-point energies by the M06-2X/def2-TZVP method. ¢ Relative electronic energies. ¢ Relative enthalpies at 25 °C. f Relative Gibbs free energies at 25 °C and 1 atm. ¢
Population (%) of cis conformers calculated using AG values. " “gm” stands for the gauche- for ;(OH.
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Table S17 Torsion angles (°) and thermodynamic properties (kcal mol™) of local minima and transition states of Ac-hyp-OMe in chloroform

Con Torsion angles DSD-PBEP86-D3BJ/cc-pVTZ MO06-2X/def2-TZVP
ont.

o p) v ) 7 7 7 7z £ oM™ AES  AH®  AGT  w' AES  AHE AGT W
cAd-g" 3 82 15 -178 23 38 -40 27 -2 66 3.02 276 2.28 13 285 258 211 17
cAd-gm' 5 67 -30 -177 4 25 -3 33 -18 -63 334 330 276 06 330 325 271 06
cAd-t 3 -80 9 -178 20 37 -40 28 5 -171 324 299 265 07 303 278 244 10
cAu-g -3 57 32 177 3 25 38 -3 21 76 546 515 407 01 536 506 397 0.1
cAu-gm -3 56 -33 -178 3 25 37 35 20 -62 559 527 413 01 538 506 392 0.1
cAu-t 3 58 32 177 1 24 38 -3 22 171 537 511 412 01 524 498 399 01
cFd-g 3 80 -164 -178 23 38 -40 26 -2 68 337 297 213 1.7 324 284 200 20
cFd-gm 5 69 144 177 5 26 -37 34 -18 -58 208 198 083 153 199 189 074 16.9
cFd-t -3 78 -169 -180 21 37 -40 28 -4  -167 306 270 203 20 275 239 172 32
cFu-g -1 60 163 177 3 25 38 -3 21 76 533 518 377 01 528 512 372 01
cFu-gm 2 60 158 176 3 25 37 35 20 -60 528 513 388 01 514 500 374 0.1
cFu-t 2 61 164 177 1 25 38 37 22 172 520 503 362 01 512 494 353 02
tAd-g 179 -81 12 -180 -21 37 40 28 -4 65 3.04 274 214 17 289 259 199 20
tAd-gm -180 -55  -37 -179 2 21 -3 36 -25 -54 176 177 175 33 184 18 184 27
tAd-t 179 -77 5 180 -18 35 -40 29 -7  -174 346 316 262 08 334 304 250 09
tAu-g" 178 -53  -36 -179 3 25 38 -3 21 75 402 380 241 11 398 377 237 11
tAu-gm" 178 -53  -36 -179 2 25 37 -3 21 -56 417 408 312 03 407 399 302 04
tAu-t" 178 53  -36 -179 1 24 38 -3 22 167 409 396 291 05 409 396 291 04
tFd-g" 177 -76 -176 -179 -19 35 38 27 -5 68 344 317 220 15 345 318 221 14
tFd-gm 179 -57 139 178 0 24 37 36 -23 -51 0.00 000 000 626 000 000 000 590
tFd-t" 177 -76 -178 -180 -18 35 -39 28 -6 -171 338 314 231 13 327 304 221 14
tFu-g" 179 -55 143 179 5 27 39 35 19 74 3.74 351 217 16 373 350 216 15
tFu-gm" 179 55 143 179 4 26 38 35 20 -55 370 353 239 11 361 345 230 12
tFu-t" 179 -56 144 178 2 25 38 -3 21 168 379 353 199 22 382 356 202 1.9
tsl 115 -109 34 176 3 23 -39 41 27 -173 2331 21.87 21.60 2350 22.06 21.80
ts2 117 -104 68 -177 10 -32 41 36 16 171 2417 2285 2229 2454 2322 22.66
ts3 65 -113 16 178 5 29 -4 39 -22 -168 2578 2427 23.75 2577 2425 2373
ts4 69 -86 79 -175 24 -39 40 -25 1 171 2670 2533 24.83 26.94 2558 25.08

cis% 22.2 26.0
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2 Torsion angles are defined in Fig. 1. Optimized at the PCM MO06-2X/6-31+G(d) level of theory in chloroform. ® Single-point energies by the DSD-PBEP86-D3BJ/cc-pVTZ
method. © Single-point energies by the M06-2X/def2-TZVP method. ¢ Relative electronic energies. ¢ Relative enthalpies at 25 °C. ' Relative Gibbs free energies at 25 °C and 1 atm.
9 population (%) of cis conformers calculated using AG values. " Vibrational frequencies were calculated with the option Int = Ultrafine. ' “gm” stands for the gauche- for ;(OH.
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Table S18 Torsion angles (°) and thermodynamic properties (kcal mol™) of local minima and transition states of Ac-hyp-OMe in water

Conf Torsion angles DSD-PBEP86-D3BJ/cc-pVTZ MO06-2X/def2-TZVP
' o 4 R Y A A A A AES  AHE AGT  w' AR AHT AGT W

cAd-g -3 81 9 1719 -21 37 -40 27 4 61 179 159 276 02 181 160 290 0.1
cAd-gm" -6 -6 -23 -177  -17 31 34 24 5 -66 232 104 039 83 220 091 0.39 9.2
cAd-t 4 78 6 179 -20 36 -39 27 -4 173 1.78 133 0.69 50 162 116 0.65 5.9
cAu-g -6 53 -32 -178 3 -25 38 36 21 74 389 349 257 02 366 325 246 0.3
cAu-gm -7 53 -32 -178 2 -24 3y -3 21 -57 370 373 299 01 357 359 298 0.1
cAu-t -7 53 31 -178 1 -24 37 36 22 170 401 376 258 02 384 358 253 0.2
cFd-g -7 -16 -174  -179 -22 37 -38 25 -1 64 1.30 1.45 1.46 14 1.23 1.38 1.52 14
cFd-gm 0 -68 149 175 -9 28  -36 30 -14 -60 143 065 0.58 6.0 143 064 0.70 5.4
cFd-t -7 715 -174 180  -22 37 -39 26 -2 -172 140 097 091 34 116 073 0.80 4.6
cFu-g -5 58 161 176 4  -26 38 -36 20 74 345 310 2.68 02 329 294 265 0.2
cFu-gm -6 -57 164 176 3 -25 38 -3 21 -58 317 258 285 01 317 257 298 0.1
cFu-t -6 -59 163 176 2 -25 38 36 22 173 355 342 262 02 349 335 268 0.2
tAd-g 179  -75 6 180  -19 36  -40 29 -6 62 164 108 149 1.3 176 120 174 0.9
tAd-gm 176  -53  -37 -176 -2 23 -35 33 -20 -54 098 089 0098 31 081 072 094 3.6
tAd-t -180  -74 5 -179 -15 34 40 31 -10 -174 139 083 000 159 127 069 0.00 177
tAu-g 179 52 -38 -179 5 -27 39 36 19 72 245 194 110 25 239 188 117 2.5
tAu-gm 178  -52  -38 -179 5 -27 39 35 19 -58 229 228 122 20 228 226 133 1.9
tAu-t 178 52 -37 -179 4 -26 39 36 20 170 248 218 1.09 25 252 221 125 21
tFd-g 179  -71 -180 179  -13 32 -39 31 -1 63 087 000 003 150 088 0.00 017 133
tFd-gm 175  -55 143 176 -4 25  -37 33 -19 -54 0.00 026 0.39 82 000 025 052 7.4
tFd-t 80 -71 -179 179  -13 32 -39 31 -11  -175 079 039 029 98 072 031 035 9.9
tFu-g -179 -54 145 176 8 -29 40 -34 16 74 2.01 1.49 0.68 51 1.94 1.42 0.73 51
tFu-gm -179 -53 144 177 8 -29 39 -34 16 -57 1.78 1.77 0.68 5.0 1.78 1.77 0.81 4.5
tFu-t 180 -53 143 177 8 -29 40 35 17 171 204 178 0.79 42 209 182 097 3.4
ts1 118 -116 27 177 -3 28 -42 40 -24  -172 23.14 2141 2165 23.28 2153 21091

ts2 119  -90 -7 -179 24 -40 41 27 2 173 24.66 23.26 23.54 2499 2358 24.00

ts3 -64 -114 30 176 -3 27 -40 39 -23 -174 22,78 21.30 21.96 22.84 2134 2214

ts4 -67 91 54 179 22 -39 40 27 3 175 24.16 22.94 2357 24.27 23.03 23.80

cis% 25.3 21.7
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3 Torsion angles are defined in Fig. 1. Optimized at the SMD M06-2X/6-31+G(d) level of theory in water. ® Single-point energies by the DSD-PBEP86-D3BJ/cc-pVTZ method. ©
Single-point energies by the M06-2X/def2-TZVP method. ¢ Relative electronic energies. ¢ Relative enthalpies at 25 °C. ' Relative Gibbs free energies at 25 °C and 1 atm. ¢

Population (%) of cis conformers calculated using AG values. " “gm” stands for the gauche- for zOH.



Table S19 Torsion angles (°) and thermodynamic properties (kcal mol™) of local minima and transition states of Ac-Flp-OMe in water

s21

Conf Torsion angles DSD-PBEP86-D3BJ/cc-pVTZ MO06-2X/def2-TZVP
' o p w ) 27 7 7 7 7 AES AT AGT w!  AES  AH® AGT Wl

cAd -10 -67 -16  -180 -22 34 -35 21 1 3.58 3.58 3.17 0.3 3.54 3.54 3.14 0.3
cAu -5 -53 -33  -180 5 -25 36 -32 17 1.98 1.99 1.94 25 1.75 1.76 1.71 3.6
cFd -11 -70 167 178 -25 35 -33 19 4 3.05 3.01 2.72 0.7 3.00 2.96 2.66 0.7
cFu -5 -57 165 175 4 -25 36 -33 18 1.40 1.50 1.78 3.2 1.27 1.37 1.65 4.0
tAd 175 -55 -34  -178 -10 28 -37 30 -13 2.75 2.89 3.07 0.4 2.77 2.90 3.09 0.3
tAu 178 -50 -39 -178 7 -27 37 -32 16 0.41 0.41 0.50 27.6 0.45 0.45 0.54 25.7
tFd 174 -59 153 177 -13 30 -37 29 -10 231 2.38 2.47 1.0 2.18 2.25 2.34 1.2
tFu 179 -55 147 176 6 -26 37 -33 17 0.00 0.00 0.00 64.4 0.00 0.00 0.00 64.1
ts1' 118 -92 -169  -178 22 -38 39 -27 3 2147 20.33 21.23 2159 2045 21.36

ts2 117 -87 75 174 27 -41 39 -23 -2 2164 2066 21.85 2195 2097 2215

ts4 -65 -90 52 180 23 -38 38 -24 0 2188 20.87 21.74 2201 2100 21.87

cis% 6.6 8.6

2 Torsion angles are defined in Fig. 1. Optimized at the SMD MO06-2X/6-31+G(d) level of theory in water. ® Single-point energies by the DSD-PBEP86-D3BJ/cc-pVTZ method. © Single-point
energies by the M06-2X/def2-TZVP method. ¢ Relative electronic energies. ® Relative enthalpies at 25 °C. f Relative Gibbs free energies at 25 °C and 1 atm. ¢ Population (%) of cis conformers

calculated using AG values.



Table S20 Torsion angles (°) and thermodynamic properties (kcal mol™) of local minima and transition states of Ac-flp-OMe in water

$22

Conf Torsion angles DSD-PBEP86-D3BJ/cc-pVTZ MO06-2X/def2-TZVP
' o p w ) 27 7 7 7 7 AES AT AGT w!  AES  AH® AGT Wl

cAd -8 -75 -1 -178 -25 37 -36 21 3 1.08 1.10 1.35 6.0 0.98 1.00 1.24 6.9
cAu -7 -53 -32 -178 2 -24 37 -35 21 4.29 4.50 3.94 0.1 4.12 4.33 3.78 0.1
cFd -2 -76 177 179 -17 33 -37 26 -5 0.50 0.53 0.66 19.2 0.47 0.49 0.62 19.5
cFu -7 -57 165 176 2 -24 37 -35 21 3.87 4.24 4.69 0.0 3.78 4.16 4.60 0.0
tAd 175 -67 -7 -179 -18 33 -37 25 -4 0.71 0.71 0.83 14.3 0.64 0.64 0.77 15.3
tAu 178 -53 -36 179 3 -25 38 -36 20 2.88 3.05 2.85 0.5 2.87 3.05 2.85 0.5
tFd 177 -67 172 178 -14 31 -37 28 -9 0.00 0.00 0.00 58.2 0.00 0.00 0.00 56.0
tFu -180 -53 143 177 8 -29 39 -33 15 2.42 2.55 2.09 1.7 2.42 2.55 2.09 1.7
ts2 116 -75 69  -173 41 -20 -8 33 -47 2129 2039 21.89 2146 2056  22.06

ts3 -62 -106 65  -177 7 17 -35 39 -29 2168 20.82 21.84 2195 21.09 2211

ts4' -60 -111 173 179 2 21 -37 38 -25 2146 2054 21.40 2184 2093 21.79

cis% 25.3 26.5

2 Torsion angles are defined in Fig. 1. Optimized at the SMD MO06-2X/6-31+G(d) level of theory in water. ® Single-point energies by the DSD-PBEP86-D3BJ/cc-pVTZ method. © Single-point
energies by the M06-2X/def2-TZVP method. ¢ Relative electronic energies. ® Relative enthalpies at 25 °C. f Relative Gibbs free energies at 25 °C and 1 atm. ¢ Population (%) of cis conformers

calculated using AG values.
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Table S21 Torsion angles (°) and thermodynamic properties (kcal mol™) of local minima and transition states of Ac-mep-OMe in water

Conf Torsion angles DSD-PBEP86-D3BJ/cc-pVTZ MO06-2X/def2-TZVP
' o p w ) 27 7 7 7 7 AES AT AGT w!  AES  AH® AGT Wl

cAd -4 -72 -16  -178 -17 34 -38 28 -7 1.27 1.45 2.05 15 1.36 1.54 2.14 1.4
cAu -5 -53 -32 -180 5 -28 39 -35 19 2.48 2.64 3.04 0.3 2.33 249 2.88 0.4
cFd" -2 -75 169 178 -16 33 -38 28 -8 0.70 0.74 0.17 36.4 0.74 0.78 0.21 355
cFu -4 -56 161 176 6 -27 38 -34 18 1.95 2.21 2.99 0.3 1.94 2.20 2.99 0.3
tAd 177 -58 -30  -179 -10 29 -37 31 -14 0.38 0.72 1.44 4.2 0.49 0.82 1.55 3.7
tAu 178 -50 -39 -178 9 -29 39 -33 16 1.00 1.23 1.75 25 1.06 1.28 1.80 24
tFd 175 -61 156 177 -11 30 -38 31 -13 0.00 0.00 0.00 48.3 0.00 0.00 0.00 50.5
tFu 180 -54 146 176 7 -29 39 -34 17 0.57 0.74 1.20 6.4 0.65 0.82 1.27 5.9
ts1' 119 -75 65 -174 41 -18 -10 35 -47 2228 2150 22.87 2259 2181 2318

ts2 116 -86 7 -174 27 -41 39 -23 -2 2317 2235 24.05 2348 2266 2437

ts3 -62 -110 72 -175 5 21 -38 42 -29 2191 20.93 21.64 2226 2127 21.98

ts4 -65 =77 -88 176 32 -42 36 -17 -9 23.99 2319 2457 2429 2349 2487

cis% 38.5 37.6

@ Torsion angles are defined in Fig. 1. Optimized at the SMD MO06-2X/6-31+G(d) level of theory in water. ® Single-point energies by the DSD-PBEP86-D3BJ/cc-pVTZ method. © Single-point
energies by the M06-2X/def2-TZVP method. ¢ Relative electronic energies. ® Relative enthalpies at 25 °C. f Relative Gibbs free energies at 25 °C and 1 atm. ¢ Population (%) of cis conformers
calculated using AG values. " Vibrational frequencies were calculated with the option Int = Ultrafine.
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Table S22 Torsion angles (°) and thermodynamic properties (kcal mol™) of local minima and transition states of Ac-Mep-OMe in water

Conf Torsion angles DSD-PBEP86-D3BJ/cc-pVTZ MO06-2X/def2-TZVP
' o p w ) 27 7 7 7 7 AES AT AGT w!  AES  AH® AGT Wl

cAd -3 -79 6 -179 -20 34 -35 23 -2 2.44 2.41 2.44 0.8 2.26 2.23 2.26 1.0
cAu -8 -52 -31 179 3 -25 38 -35 21 1.84 1.97 2.43 0.8 1.63 1.76 2.22 11
cFd -1 -77 -176 - -179 -17 32 -35 25 -5 2.03 2.00 1.76 25 1.78 1.75 151 3.7
cFu -4 -59 161 176 4 -26 39 -36 21 1.34 1.43 1.59 3.4 1.30 1.39 1.55 3.4
tAd -178 -75 5 -179 -14 31 -37 28 -9 1.96 1.90 1.91 1.9 1.73 1.68 1.69 2.8
tAu 178 -50 -39 -179 6 -27 39 -35 19 0.44 0.41 0.13 39.2 0.44 0.41 0.13 37.8
tFd -178 -67 168 178 -5 24 -34 31 -17 1.24 1.28 1.79 24 1.17 1.21 1.72 2.6
tFu 180 -52 144 177 8 -30 40 -34 16 0.00 0.00 0.00 49.0 0.00 0.00 0.00 475
tsl 115 -93 7% -172 21 6 -30 44 -41 2299 22,00 23.23 23.39 2239 2363

ts2 118 -97 70 -174 18 -38 43 -32 9 2280 2183 23.17 2311 2215 2349

ts3 -63 -106 45 179 4 22 -38 41 -29 2294 2180 22.83 2293 2179 2281

ts4 -59 -91 -60  -180 22 -39 41 -28 4 23.05 2194 2242 23.39 2229 2276

cis% 7.5 9.3

@ Torsion angles are defined in Fig. 1. Optimized at the SMD MO06-2X/6-31+G(d) level of theory in water. ® Single-point energies by the DSD-PBEP86-D3BJ/cc-pVTZ method. © Single-point
energies by the M06-2X/def2-TZVP method. ¢ Relative electronic energies. ® Relative enthalpies at 25 °C. f Relative Gibbs free energies at 25 °C and 1 atm. ¢ Population (%) of cis conformers
calculated using AG values.
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Table S23 Torsion angles (°) and thermodynamic properties (kcal mol™) of local minima and transition states of Ac-Clp-OMe in water

Conf Torsion angles DSD-PBEP86-D3BJ/cc-pVTZ MO06-2X/def2-TZVP
o o p W ® 2 P4 7 7 7 AES  AH®  AG W' AES AHE AGT W

cAd -9 -68 -12 180 -19 36 -40 28 -5 2.61 2.69 3.01 0.4 2.66 2.74 3.06 0.4
cAu -4 -55 -32 180 4 -26 38 -35 20 1.56 1.65 1.96 24 1.42 151 1.82 31
cFd -4 -74 168 178 -18 34 -39 29 -7 1.87 2.10 2.29 14 1.85 2.08 2.26 14
cFu" -2 -59 159 176 4 -25 37 -34 19 1.17 1.27 1.77 3.3 111 1.21 1.71 3.7
tAd 173 -58 -29  -179 -14 32 -39 30 -10 1.68 1.82 2.67 0.7 1.82 1.97 2.82 0.6
tAu 178 -52 -38 -179 4 -26 38 -34 19 0.28 0.32 0.66 216 0.34 0.37 0.72 19.8
tFd 175 -60 156 176 -10 31 -40 33 -14 1.13 1.28 1.60 4.4 1.07 1.23 1.54 4.9
tFu 177 -54 148 176 3 -25 37 -34 20 0.00 0.00 0.00 65.7 0.00 0.00 0.00 66.2
ts1' 121 -75 65 -176 43 -20 -9 35 -48 2232 21.39 2224 22.63 21.70 2255

ts2 117 -85 74 -174 28 -41 38 21 -4 2191 20.86 2234 22.05 21.00 2248

ts3 -60 -104 7% -177 10 18 -38 44 -34 2236 2151 2250 2276 2191 2290

ts4 -62 -83 -180  -179 30 -41 36 -19 -7 21.67 20.78 22.38 21.74 2085 2245

cis% 7.5 8.6

@ Torsion angles are defined in Fig. 1. Optimized at the SMD MO06-2X/6-31+G(d) level of theory in water. ® Single-point energies by the DSD-PBEP86-D3BJ/cc-pVTZ method. © Single-point
energies by the M06-2X/def2-TZVP method. ¢ Relative electronic energies. ® Relative enthalpies at 25 °C. ' Relative Gibbs free energies at 25 °C and 1 atm. ¢ Population (%) of cis conformers
calculated using AG values. " Vibrational frequencies were calculated with the option Int = Ultrafine.
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Table S24 Torsion angles (°) and thermodynamic properties (kcal mol™) of local minima and transition states of Ac-clp-OMe in water

Conf Torsion angles DSD-PBEP86-D3BJ/cc-pVTZ MO06-2X/def2-TZVP
' o p w ) 27 7 7 7 7 AES AT AGT w!  AES  AH® AGT Wl

cAd 2 -83 10  -180 -16 33 -37 27 -7 0.88 0.84 0.94 7.5 0.87 0.83 0.93 8.1
cAu -6 -55 -33  -178 0 -24 39 -38 24 2.60 3.03 3.09 0.2 2.76 3.19 3.25 0.2
cFd 1 -80 -172 -178 -17 32 -37 26 -6 0.54 0.42 0.25 24.1 0.47 0.36 0.18 28.4
cFu -6 -58 168 177 3 -26 39 -37 22 2.24 2.44 1.70 2.1 2.51 2.70 1.96 14
tAd -178 -76 7 -179 -13 31 -38 30 -11 0.45 0.50 0.89 8.1 0.32 0.38 0.76 10.7
tAu 179 -54 -35  -179 2 -26 40 -38 23 1.12 1.42 1.55 2.7 1.45 1.75 1.88 1.6
tFd -179 -74 -173 -179 -12 30 -37 29 -10 0.00 0.00 0.00 36.5 0.00 0.00 0.00 38.7
tFu -179 -57 149 177 6 -29 41 -37 19 0.76 0.92 0.39 18.9 1.12 1.28 0.75 10.9
tsl 119 -73 65 -174 44 -24 -4 30 -46 21.30 2051 2131 21.89 2111 21.90

ts2 118 -103 42 177 11 -34 43 -37 16 2249 2170 22.79 23.01 2222 2330

ts3 -62 -105 38 176 6 19 -36 40 -29 2111 1944  21.62 2150 19.82  22.00

ts4 -62 -84 -96 175 26 -42 43 -28 1 23.07 2237 23.06 23.77 2307 23.76

cis% 338 38.1

@ Torsion angles are defined in Fig. 1. Optimized at the SMD MO06-2X/6-31+G(d) level of theory in water. ® Single-point energies by the DSD-PBEP86-D3BJ/cc-pVTZ method. © Single-point
energies by the M06-2X/def2-TZVP method. ¢ Relative electronic energies. ® Relative enthalpies at 25 °C. f Relative Gibbs free energies at 25 °C and 1 atm. ¢ Population (%) of cis conformers
calculated using AG values.



Table S25 Torsion angles (°) and thermodynamic properties (kcal mol™) of local minima and transition states of Ac-mpc-OMe in chloroform
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Torsion angles

DSD-PBEP86-D3BJ/cc-pVTZ

MO06-2X/def2-TZVP

cont: o ¢ % o 4 A A A AES  AH® AGT w' AES  AH® AGT W
cAd-gm" 8 70 -10 180 -20 36 -39 27 -4 72 213 209 263 06 231 227 268 05
cAd-g 8 69 -12 -180 -19 35 -39 28 -5 57 150 148 259 06 160 159 256 06
cAd-t 8 69 -11 -180 -19 35 -39 28 -5 -180 222 216 255 07 239 233 259 06
cAu-gm -4 55  -30 -179 4 26 38 -35 19 -63 213 208 334 02 213 207 320 02
cAu-g 5 55 -32 -180 2 26 39 37 22 60 243 248  4.04 01 239 244 38 01
cAu-t -4 55  -31 -180 3 26 3 35 20 171 219 223 3.70 01 219 224 357 0.1
cFd-gm -3 75 169 178 -18 35 -39 28 -6 -69 140 081 245 08 151 092 243 08
cFd-g 2 75 168 178 -16 34 -39 29 -8 58 075 076 1.68 28 079 080 160 33
cFd-t -1 -76 168 178 -16 34 -39 30 -8 -175 148 159 290 04 157 167 286 04
cFu-gm™ -3 58 160 176 5 27 38 34 18 -57 1.68 188  1.05 83 179 198 103 85
cFu-g -4 58 161 176 3 26 38 36 21 61 2.02 212  3.46 01 210 220 341 02
cFu-t -4 58 161 176 3 25 36 -34 19 167 1.84 191 2.64 06 193 199 259 06
tAd-gm 176  -55 -35 -179 7 28 -3 34 -17 72 143 086 2.82 04 166 108 292 03
tAd-g 176  -55 -35 -179 7 27 -3 34 -17 57 055 058 1.95 1.8 071 074 198 17
tAd-t 176  -54  -36 -179 5 27 -39 35 -19 179 121 125 239 09 145 149 250 07
tAU-gm 179 52 -37 -179 4 26 38 -35 20 -62 086 086 224 1.1 104 105 229 1.0
tAU-g 178 -53  -37 -179 2 25 39 37 22 56 113 051 2.62 06 123 062 259 06
tAU-t 178 -52  -37 -179 3 25 37 35 20 170 083 088 220 1.2 102 107 226 1.1
tFd-gm 176  -61 157 176 -11 31 -39 32 -13 -73 0.86 022  2.00 1.7 093 028 194 18
tFd-g 176  -61 156 176 -1 30 -39 32 -14 57 000 000 1.16 68 000 000 1.03 85
tFu-gm 178 -55 151 175 5 27 38 -34 18 -55 061 042 000 486 074 055 000 481
tFu-g 177 -55 150 176 2 25 38 36 22 52 076 071 160 32 08 081 157 34
tFu-t 177 -55 149 176 3 25 37 34 20 170 053 037 057 186 071 055 062 17.0
ts1' 114 -93 66 -175 20 -38 41 29 6 76 2241 2150 24.47 2273 21.82 24.66

ts2 118 -84 5 -180 30 42 37 20 -6 62 2294 21.99 24.66 2336 2241 24.95

ts4 73 87 47 177 22 37 38 25 2 61 2351 2246 24.25 2351 2246 2411

ts3 60 -106 76 -177 8 19 38 43 -32 68 2240 21.43 2254 22.88 2191 22.89

cis% 15.1 15.9

3 Torsion angles are defined in Fig. 1. Optimized at the PCM MO06-2X/6-31+G(d) level of theory in chloroform. ° Single-point energies by the DSD-PBEP86-D3BJ/cc-pVTZ
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method. © Single-point energies by the M06-2X/def2-TZVP method. ¢ Relative electronic energies. ¢ Relative enthalpies at 25 °C. ' Relative Gibbs free energies at 25 °C and 1 atm.
9 population (%) of cis conformers calculated using AG values. " “gm” stands for the gauche- for ;(OH. "Vibrational frequencies were calculated with the option Int = Ultrafine.
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Table S26 Torsion angles (°) and thermodynamic properties (kcal mol™) of local minima and transition states of Ac-Mpc-OMe in chloroform

Conf Torsion angles DSD-PBEP86-D3BJ/cc-pVTZ MO06-2X/def2-TZVP
' o ¢ v o L 4 4 r A ™ AES  AHT AGT  w' AR AHE AGT Wl

cAd-gm" 0o -79 2 -177  -16 33 -38 27 -7 -82 221 231 351 01 194 203 323 0.1
cAd-g 0 -8 12 -180  -18 34 37 26 -5 60 165 160 218 09 132 127 185 15
cAd-t 0 -83 15 179  -18 34 37 26 -5 -165 203 199 277 03 173 169 247 0.5
cAu-gm -5 55 -33 -178 1 -25 38 31 23 -58 183 208 275 03 166 191 258 0.4
cAu-g -5 55 -33 -177 2 -25 39 3r 22 67 262 298 351 01 250 286 339 0.1
CAu-t -6 55 -33 -178 0 -24 39 -38 24 175 247 268 3.01 02 237 258 292 0.2
cFd-gm 1 -78 -176 179  -15 32  -38 29 -9 -85 195 188 241 06 148 142 195 1.3
cFd-g o -81 -170 -177 @ -19 34  -36 25 4 60 123 108 133 38 089 073 098 6.4
cFd-t 1 -8 -168 -177  -18 33  -36 25 -4 -165 178 180 214 1.0 145 147 181 1.6
cFu-gm -5 57 165 176 5 -27 39 36 19 -61 148 162 1.38 35 139 153 129 3.8
cFu-g -5 56 165 176 6 -28 40 -36 19 68 219 237 227 08 219 238 228 0.7
cFu-t -5 57 166 177 3 -26 40 31 21 176 212 223 120 47 211 222 119 45
tAd-gm -178  -72 -1 178 -10 29  -37 31 -14 -76 160 156 192 14 144 139 176 1.7
tAd-g -177 -79 14 -179  -14 32  -38 30 -10 60 129 127 203 12 089 087 163 21
tAd-t -176 ~ -80 15 -179  -13 31 -38 30 -11  -l64 153 164 282 03 119 130 249 0.5
tAu-gm 179 53  -35 -179 3 -26 39 3r 21 -58 036 053 087 82 037 055 0.88 7.6
tAu-g -180 -53 35 -179 7 -29 41 36 19 72 123 134 148 29 129 140 154 2.5
tAu-t 179  -53  -35 -179 3 -27 40  -38 22 174 093 117 185 16 100 124 192 1.3
tFd-gm -178 66 167 178 -2 23 -36 34 21 -67 093 031 263 04 086 024 256 0.4
tFd-g -179  -75 -170 -179  -15 32 37 28 -8 57 093 086 1.69 21 064 058 140 3.2
tFd-t -179  -75  -171 -178  -14 31  -36 28 -8 -165 128 115 1.63 23 107 094 141 3.1
tFu-gm -179 56 149 176 7 -29 40 -35 18 -59 000 000 000 356 000 000 000 336
tFu-g -180 -56 148 177 7 -29 40 -35 18 70 082 081 067 115 090 090 0.75 9.4
tFu-t -179  -56 149 177 6 -29 41 37 19 178 063 064 047 162 071 072 055 133
ts1 117 -111 30 177 1 24 -39 40 -26  -164 22.39 21.18 22.70 2247 21.27 2278

ts2 117 -103 42 177 11 -34 43  -37 16  -178 22.65 21.67 23.15 2290 21.92 23.40

ts3 -62  -107 36 176 4 21 37 40 -27  -166 2223 2116 22.10 2224 2117 2211

ts4 -67 92 65 -178 21 -39 42  -30 6 -177 2248 2151 2216 2276 21.79 22.44

cis% 16.3 21.3
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2 Torsion angles are defined in Fig. 1. Optimized at the PCM MO06-2X/6-31+G(d) level of theory in chloroform.  Single-point energies by the DSD-PBEP86-D3BJ/cc-pVTZ
method. ¢ Single-point energies by the M06-2X/def2-TZVP method.  Relative electronic energies. ¢ Relative enthalpies at 25 °C. ' Relative Gibbs free energies at 25 °C and 1 atm.

9 population (%) of cis conformers calculated using AG values. " “gm” stands for the gauche- for ;(OH.



Table S27 Torsion angles (°) and thermodynamic properties (kcal mol™) of local minima and transition states of Ac-mop-OMe in chloroform
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Torsion angles

DSD-PBEP86-D3BJ/cc-pVTZ

MO06-2X/def2-TZVP

cont: o ¢ % o 4 7 P A AES  AH® AGT w! AEY  AHE AGT W
cAd-g 3 -8 17 -178 23 39 42 28 -3 72 000 019 052 99 000 000 028 119
cAd-gm" 0 -79 7 -180 17 24 22 12 4 57 499 556 692 00 410 448 579 00
cAd-t 3 -80 9 -178 21 38 40 27 -4 172 044 060 071 72 067 064 070 59
cAu-g 3 56 -32 -178 3 25 37 35 20 70 268 286 214 07 258 257 180 09
cAu-gm -1 56 -34 -178 6 28 39 -35 18  -48 526 572 58 00 501 528 541 00
cAu-t 2 57 32 -177 3 25 37 35 20 177 257 277 266 03 247 248 231 04
cFd-g 2 82 -159 -180 24 39 41 27 =2 74 034 039 071 73 036 023 050 83
cFd-gm 1 -76 -172 -178 14 23 23 15 0  -56 474 517 609 00 365 389 476 00
cFd-t 4 77 169 179 22 38 39 26 -2 171 038 053 040 122 046 042 024 128
cFu-g -1 -60 163 177 3 25 37 35 20 69 256 280 187 1.0 254 259 161 13
cFu-gm -1 -59 158 176 5 27 39 -3 19 47 508 550 529 00 492 515 489 00
cFu-t 2 60 162 176 2 24 37 35 21 177 241 282 287 02 231 25 253 03
tAd-g 179 83 16 ~-179 21 38 42 29 5 70 010 027 057 92 009 007 032 112
tAd-gm -174 52 -39 180 24 7 11 24 31 64 498 459 640 00 471 414 59 00
tAd-t 179  -76 3 179 -18 35 -39 28 -6 171 057 059 053 98 08 068 057 7.3
tAu-g 179 54  -35 -180 4 25 37 35 20 70 120 137 079 64 120 118 054 7.7
tAu-gm 180 -53  -37 -180 7 29 40 -35 18  -46 375 421 462 00 364 392 427 00
tAu-t 178 53 36 -179 3 25 38 -3 20 176 132 160 171 13 129 138 144 17
tFd-g 178 -82 -165 -179 22 38 -4 27 -3 73 050 000 1.05 41 071 002 101 35
tFd-gm 179 71 177 -179 8 18 22 17 6 -5 442 480 482 00 350 369 366 00
tFd-t 176 -73 179 -180 -20 35 -37 25 -3 169 062 066 000 240 086 071 000 19.2
tFu-g 179  -56 145 178 4 26 38 -35 20 69 093 121 105 41 094 104 082 48
tFu-gm 180 -56 143 178 5 28 39 -3 19  -46 337 381 391 00 326 351 356 00
tFu-t 179 57 145 178 3 25 37 35 21 177 1.00 139 142 22 097 116 115 28
ts1 114 -106 40 177 6 21 -39 43 30 177 2061 1956 20.09 21.15 19.92 20.40

ts2 115 99 68 -178 14 35 41 -32 11 176 2150 20.62 20.93 21.85 20.78 21.04

ts3 64 -112 20 177 3 28 -41 40 -23 180 2313 2226 23.02 2345 2239 2311

ts4 69 -85 80 -175 24 -39 39 25 0 176 2378 2293 23.19 2400 2296 23.17

cis% 38.7 41.8
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2 Torsion angles are defined in Fig. 1. Optimized at the PCM M06-2X/6-31+G(d) level of theory in chloroform.  Single-point energies by the DSD-PBEP86-D3BJ/cc-pVTZ
method. ¢ Single-point energies by the M06-2X/def2-TZVP method.  Relative electronic energies. ¢ Relative enthalpies at 25 °C. ' Relative Gibbs free energies at 25 °C and 1 atm.

9 population (%) of cis conformers calculated using AG values. " “gm” stands for the gauche- for ;(OMS.
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Table S28 Torsion angles (°) and thermodynamic properties (kcal mol™) of local minima and transition states of Ac-mop-OMe in water

Conf Torsion angles DSD-PBEP86-D3BJ/cc-pVTZ MO06-2X/def2-TZVP
' o 4 Y T N N N L AES  AHE AGT  w' AR AHT AGT W

cAd-gm" -8 -75 2 -177  -23 26 -20 6 12 -56 492 584 6.94 00 395 487 580 0.0
cAd-g -3 -82 11 -176  -23 39 41 28 -3 72 061 119 174 31 054 112 149 4.0
cAd-t -6 77 6 -180 -23 37 -39 25 -1 169 1.02 157 140 54 114 169 135 5.1
cAu-gm -4 52 -32 -179 8 -29 40 -34 16 -47 556 6.73 7.04 00 515 6.32 6.46 0.0
cAu-g -2 56 -31 -179 5 -26 38 35 19 68 326 406 353 01 303 383 313 0.3
cAu-t -7 52 31 -179 3 -25 37 35 20 177 326 429 439 0.0 294 396 390 0.1
cFd-gm -10  -72 -176 -179 -22 25 20 7 10 -55 457 543 6.44 00 351 437 520 0.0
cFd-g -3 82 -163 178 -21 39 42 29 5 71 021 075 135 59 012 0.67 1.09 7.9
cFd-t -3 77 -175 180  -18 3% -39 28 -6 168 064 123 129 65 071 130 119 6.7
cFu-gm -6 -56 164 177 5 -27 40 -36 20 -46 506 6.19 6.14 00 480 592 570 0.0
cFu-g -5 56 164 176 4 -26 37 34 19 68 287 38 374 01 273 371 343 0.2
cFu-t -7 -56 163 176 3 -25 38 35 20 177 268 3.74 365 01 249 355 328 0.2
tAd-gm -179  -72 2 -176  -13 22 -23 15 -1 -57 469 555 6.17 0.0 359 446 491 0.0
tAd-g 178  -76 8 -174 -20 38 42 30 -7 72 045 1.03 154 43 032 089 123 6.3
tAd-t 178  -73 2 -179 -17 34 40 29 -8 168 060 117 1.22 73 075 132 121 6.5
tAu-gm 179 50 -38 -177 8 -29 40 35 17 -46 400 517 5.39 00 379 495 501 0.0
tAu-g 180 -53  -37 -179 6 -28 39 -34 18 69 179 195 2.68 06 168 183 240 0.9
tAu-t 176  -50 -38 -178 3 -25 38 35 20 176 172 249 187 24 160 238 159 3.4
tFd-gm -178  -70 -180 180 -8 19 -22 17 5 -56 413 488 4.96 00 313 388 378 0.1
tFd-g 177 -75 -167 178  -20 38 42 30 -6 71 0.00 0.00 1.80 27 000 0.00 163 3.2
tFd-t 179 -70 177 179  -14 32 -38 29 -10 166 016 077 000 574 033 094 000 499
tFu-gm -179 -54 146 175 11 -31 40 -34 14 -46 3.50 4.49 451 0.0 3.32 431 4.16 0.0
tFu-g 179 52 142 178 7 27 37 33 17 69 141 228 203 19 135 222 179 2.4
tFu-t -180  -56 147 177 6 -27 39 -34 18 178 124 216 197 20 113 205 169 2.9
ts1 118  -73 65 -175 45 -26 -1 29 -46 166 2158 21.29 22.39 2194 2165 2258

ts2 117 -84 73 -174 31 -43 38 20 -6 174 2342 2319 24.05 23.62 2339 24.08

ts3 -62  -109 56 179 4 21 -38 40 -28 168 22.06 21.70 21.21 2248 2211 21.46

ts4 -64  -68 68 -177 46 -26 -2 30 -47 166 2198 2155 21.74 2270 2227 2229

cis% 21.3 24.4
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3 Torsion angles are defined in Fig. 1. Optimized at the SMD M06-2X/6-31+G(d) level of theory in water. ® Single-point energies by the DSD-PBEP86-D3BJ/cc-pVTZ method. ©
Single-point energies by the M06-2X/def2-TZVP method. ¢ Relative electronic energies. ¢ Relative enthalpies at 25 °C. ' Relative Gibbs free energies at 25 °C and 1 atm. ¢

Population (%) of cis conformers calculated using AG values. " “gm” stands for the gauche- for zOMS.



Table S29 Torsion angles (°) and thermodynamic properties (kcal mol™) of local minima and transition states of Ac-(2-Mep)-NHMe in chloroform
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Torsion angles

DSD-PBEP86-D3BJ/cc-pVTZ

MO06-2X/def2-TZVP

cont o ¢ v ® 0 7 7 7 7 AES  AH® AG' we AES  AH° AG' we
cAd 10 -76 18 -178 -4 26 -38 35  -19 233 163 223 12 184 114 173 2.0
cAu 1 -60 29  -176 1 -3 39 32 13 243 254 207 15 190 201 154 2.8
cFd -3 -66 155 176 -10 29  -38 32 14 424 365 435 0.0 368 309 379 0.1
cFu 5 -46 137 -180 12 31 39 31 12 406 408 359 01 350 351 303 0.2
tAd" -173 -70 21 178 -1 24 -38 36 22 156 152 071 151 138 134 053 155
tAU" -175 -59 30 179 1 -3 39 32 13 154 147 085 119 126 120 058 144
tCd -172 -80 55 178 -13 33 42 33 -13 000 000 000 502 000 000 000 381
tcu" -174 71 53 176 1 25 40  -38 23 171 181 152 39 191 200 172 2.1
tFd 177 -58 141 -179 -4 25  -36 33 -19 194 194 128 58 150 150  0.85 9.1
tFu 176 -52 133 -176 5  -27 39 35 19 157 153 094 102 116 111 053 156
ts1 125  -129 9 179 -13 34 42 34 13 19.24 1810 1861 19.33 1819 18.70

ts2 126 -159 24 177 -36 24 2 20 35 18.98 17.79  18.08 1913  17.95 18.23

ts3 57 -119 12 178 -10 32 -4 35  -15 21.05 19.99  20.65 2070 19.64  20.30

ts4 -61 -69 15 -177 41 M 28 3 25 2197 21.06 21.69 2157 2067 21.30

cis% 2.8 5.2

2 Torsion angles are defined in Fig. 1. Optimized at the PCM M06-2X/6-31+G(d) level of theory in chloroform. ® Single-point energies by the DSD-PBEP86-D3BJ/cc-pV TZ method. © Single-
point energies by the M06-2X/def2-TZVP method. ¢ Relative electronic energies. ¢ Relative enthalpies at 25 °C. f Relative Gibbs free energies at 25 °C and 1 atm. ¢ Population (%) of cis
conformers calculated using AG values. " Vibrational frequencies were calculated with the option Int = Ultrafine.
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Table S30 Torsion angles (°) and thermodynamic properties (kcal mol™) of local minima and transition states of Ac-(2-Mep)-NHMe in water

Conf Torsion angles DSD-PBEP86-D3BJ/cc-pVTZ MO06-2X/def2-TZVP
' o p W ® 2 P4 7 7 7 AES  AH®  AG W' AES AHE AGT W

cAd 3 -74 -17  -178 -10 29 -38 31 -13 2.39 2.38 2.50 0.8 2.15 2.14 2.26 13
cAu -5 -57 -30 -176 6 -28 39 -35 18 2.77 2.70 2.29 11 2.57 2.50 2.09 1.7
cFd -4 -67 160 175 -12 31 -38 29 -11 2.30 1.74 3.36 0.2 2.15 1.58 3.21 0.3
cFu -6 -47 148 178 14 -33 40 -31 1 1.95 2.24 3.34 0.2 1.90 2.19 3.29 0.2
tAd -178 -64 -27  -176 -3 24 -37 34 -20 0.78 0.79 0.81 13.9 0.90 0.91 0.93 11.9
tAu 179 -53 -38 180 7 -29 40 -35 17 0.67 0.54 0.74 15.8 0.79 0.66 0.86 135
tCd -171 -81 42 175 -14 34 -42 33 -12 1.97 1.89 2.47 0.8 2.18 2.10 2.68 0.6
tFd 178 -56 146 178 -2 24 -36 34 -20 0.50 0.55 0.88 12.3 0.48 0.53 0.87 13.3
tFu 176 -51 143 178 8 -29 40 -34 17 0.00 0.00 0.00 54.8 0.00 0.00 0.00 57.3
ts1 124 -118 10 177 -4 29 -42 39 -22 2139 20.33 22.19 2186 20.80 22.65

ts2 127 -157 18 178 -35 23 -2 -19 34 2154 2049 21.95 2197 2092 2238

ts3 -51 -136 10 180 -18 36 -40 29 -7 2232 21.38 23.30 2250 2156 2348

ts4 -60 -71 -10  -178 43 -41 26 0 -27 23.26 22.38 23.76 23.19 2231 23.69

Ccis% 2.3 3.4

@ Torsion angles are defined in Fig. 1. Optimized at the SMD MO06-2X/6-31+G(d) level of theory in water. ® Single-point energies by the DSD-PBEP86-D3BJ/cc-pVTZ method. © Single-point
energies by the M06-2X/def2-TZVP method. ¢ Relative electronic energies. ¢ Relative enthalpies at 25 °C. " Relative Gibbs free energies at 25 °C and 1 atm. ¢ Population (%) of cis conformers
calculated using AG values.
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Table S31 Torsion angles (°) and thermodynamic properties (kcal mol™) of local minima and transition states of Ac-(3-mep)-NHMe in chloroform

Conf Torsion angles DSD-PBEP86-D3BJ/cc-pVTZ MO06-2X/def2-TZVP
o o p W ® 2 P4 7 7 7 AES  AH®  AG W' AES AHE AGT W

gﬁ‘; 7 -87 -6 180 -16 34 -40 30 -8 0.60 0.46 0.50 15.7 0.70 0.57 0.61 15.7
cAu 8 -70 -21 175 7 -28 39 -35 17 1.53 1.53 2.00 1.3 1.57 1.56 2.03 1.4
ckd -2 -73 146 174 -17 33 -38 28 -7 1.09 0.98 0.64 12.4 1.16 1.05 0.71 13.2
cFu -2 -56 158 175 6 -27 39 -35 18 2.89 2.81 3.12 0.2 2.80 2.72 3.03 0.3
tAd -173 -76 -24 179 -7 28 -38 34 -17 0.32 0.25 0.49 16.0 0.51 0.43 0.68 13.9
tAu -172 -69 -20  -179 8 -29 39 -35 16 1.32 1.22 1.49 3.0 1.38 1.29 1.56 3.2
tCd -175 -84 85  -173 -18 35 -39 28 -6 0.39 0.39 0.62 13.0 0.89 0.88 111 6.7
tFd 176 -67 143 179 -14 32 -38 29 -9 0.00 0.00 0.00 36.8 0.00 0.00 0.00 43.8
tFu 179 -59 151 180 2 -25 38 -36 21 2.02 2.01 1.84 1.7 2.05 2.05 1.87 1.9
tsl 118 -101 -21 -178 11 16 -36 43 -34 1785 16.60 17.32 1859 1734  18.06

ts2 119 -94 -14 -174 20 -38 41 -30 6 1828 1721 18.69 18.88 1781 19.29

ts3 -62 -95 -19 179 12 15 -35 42 -34 18.94 1775 17.50 19.52 1833  18.07

ts4 -63 -85 -9 -178 24 -40 41 -27 2 18.64 1751 18.76 1885 17.72 18.97

cis% 29.6 30.5

@ Torsion angles are defined in Fig. 1. Optimized at the PCM M06-2X/6-31+G(d) level of theory in chloroform. ® Single-point energies by the DSD-PBEP86-D3BJ/cc-pVTZ method. © Single-
point energies by the M06-2X/def2-TZVP method. ¢ Relative electronic energies. ¢ Relative enthalpies at 25 °C. f Relative Gibbs free energies at 25 °C and 1 atm. ¢ Population (%) of cis
conformers calculated using AG values.
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Table S32 Torsion angles (°) and thermodynamic properties (kcal mol™) of local minima and transition states of Ac-(3-mep)-NHMe in water

Conf Torsion angles DSD-PBEP86-D3BJ/cc-pVTZ MO06-2X/def2-TZVP
' o p w ) 27 7 7 7 7 AES AT AGT w!  AES  AH® AGT Wl

cAd 3 -87 -9 180 -19 35 -39 27 -4 2.02 1.95 1.49 3.2 2.05 1.98 1.53 3.2
cAu 0 -65 -25  -176 2 -24 38 -37 22 4.02 4.04 3.65 0.1 3.93 3.95 3.56 0.1
cFd -3 -69 149 174 -17 33 -38 27 -6 0.72 0.68 0.13 314 0.83 0.79 0.24 28.3
cFu -3 -55 154 176 7 -28 39 -35 18 2.25 2.19 1.84 1.8 2.26 2.20 1.85 1.9
tAd 178 -67 -28  -178 -13 30 -37 29 -10 0.61 0.60 0.74 11.3 0.64 0.63 0.77 11.6
tAu -174 -66 -19  -178 9 -30 40 -34 16 2.39 2.19 1.93 15 241 221 1.95 1.6
tFd 175 -62 146 175 -14 31 -37 29 -9 0.00 0.00 0.00 39.4 0.00 0.00 0.00 42.6
tFu -180 -55 150 176 8 -29 40 -35 16 1.01 1.04 0.74 11.3 1.10 1.13 0.82 10.6
tsl 118 -96 -18 178 16 11 -34 44 -38 21.76  20.62 21.76 2254 2139 2254

ts2 118 -99 -9 -179 16 -36 42 -33 10 22.03 20.64 20.76 22.63 2124 21.36

ts3 -60 -94 -15 -180 15 12 -34 44 -37 2175 2053 21.16 2231 21.09 21.72

ts4 -62 -88 -5 -178 25 -41 41 -27 2 21.30 20.16  20.65 2147 20.32 20.82

cis% 36.4 335

@ Torsion angles are defined in Fig. 1. Optimized at the SMD MO06-2X/6-31+G(d) level of theory in water. ® Single-point energies by the DSD-PBEP86-D3BJ/cc-pVTZ method. © Single-point
energies by the M06-2X/def2-TZVP method. ¢ Relative electronic energies. ® Relative enthalpies at 25 °C. f Relative Gibbs free energies at 25 °C and 1 atm. ¢ Population (%) of cis conformers
calculated using AG values.



Table S33 Torsion angles (°) and thermodynamic properties (kcal mol™) of local minima and transition states of Ac-(3-Mep)-NHMe in chloroform
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Conf.

Torsion angles

DSD-PBEP86-D3BJ/cc-pVTZ

MO06-2X/def2-TZVP

o ¢ % o 0 7 7 7 7 AES  AH® AG' we AES  AHE AG' we

cAd" 7 -90 5 -179 -18 34 -39 29 -7 111 117 119 78 08 095 097 106
cAU" 5 -68 26 -177 6  -27 38 34 18 169 171 162 38 152 154 145 4.7
cFd" -2 72 152 176 -17 33  -38 28 -6 295 295  1.99 20 266 266  1.70 3.1
cFu" -3 -55 143 178 7 -28 39 35 18 266 272 267 0.6 244 249 245 0.9
tAd -171 -89 2 178 -17 34 -40 30 -8 145 094 206 1.8 139 088 201 1.8
tAu -173 -69 23 179 6 -28 39 34 18 162 164 150 46 156 158 144 4.8
tCd -173 -85 68 -178 -17 34 -39 29 -8 000 000 000 581 0.00 000 000 543
tCu -172 -82 71 -178 6 -19 36 -39 28 097 111 137 58 131 145 171 3.0
tFd 177 -68 144 180 -15 32  -38 29 -9 194 215 224 1.3 166  1.87  1.96 2.0
tFu 179 -56 137 -178 5  -27 38 35 19 137 146 083 142 131 139 077 148
tsl 117 -112 6 -179 0 24 -39 40 25 18.99 17.43  19.75 19.34 17.78  20.11

ts2 120 -101 -15  -176 13 -34 41 34 13 19.22 1824 19.30 19.68 1869  19.76

ts3 66 -103 -1 178 0 24 -39 39 25 20.11 1863 20.82 20.13 1865  20.84

ts4 -64 -88 13 -179 22 -38 40 27 3 19.87 1885 19.61 19.89 18.86  19.63

cis% 14.2 19.3

2 Torsion angles are defined in Fig. 1. Optimized at the PCM M06-2X/6-31+G(d) level of theory in chloroform. ® Single-point energies by the DSD-PBEP86-D3BJ/cc-pV TZ method. © Single-
point energies by the M06-2X/def2-TZVP method. ¢ Relative electronic energies. ¢ Relative enthalpies at 25 °C. f Relative Gibbs free energies at 25 °C and 1 atm. ¢ Population (%) of cis
conformers calculated using AG values. " Vibrational frequencies were calculated with the option Int = Ultrafine.
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Conf.

Torsion angles

DSD-PBEP86-D3BJ/cc-pVTZ

MO06-2X/def2-TZVP

o ¢ % w 7 7 7 7 7 AES  AH® AG' we AES  AHE AG' we

cAd" 2 -87 -7 -180  -20 35  -38 26 -4 193  1.80 169 25 175 162 151 3.1
cAU" -3 -56 -33 178 4 26 38 35 19 275 256  1.88 1.8 240 221 153 3.0
cFd" -6 -67 155 177 17 33 37 27 -6 153 159 096 87 139 145 082 100
cFu" -7 -55 149 174 3 25 38 35 20 111 123 136 44 104 116 128 4.6
tAd" -179 -75 -14 179 -13 31 -38 29 -10 131 127 138 42 124 120 131 4.3
tAU" -176 -65 -25 -178 3 25 38  -36 21 132 1.00 045 203 131 1.00 045 187
tCd" -172 -86 60 179  -16 34 40 30 -9 253 247 266 05 253 246  2.65 0.5
tcu” -170 -83 54 179 3 21 37 -39 26 341 330 327 02 369 358 356 0.1
tFd" 177 -62 148 176  -10 29 37 31 -13 08 018 069 136 070 003 054 160
tFu” 178 -53 143 176 6  -27 39 -35 18 000 000 000 437 000 000 000 398
tsl 117 -109 -1 178 3 22 -38 40 27 2173 2039  20.05 2215 2081  20.47

ts2 119 -105 -9 -180 1 -3 41 35 15 21.85 20.39  20.54 2240 2093 21.08

ts3 -60 -97 -4 180 14 12 -33 42 35 2160 2069 21.81 2172 2081 2193

ts4 -63 -90 -12 -180 23 -39 40 27 3 2136 2012 20.79 2145 2022  20.89

cis% 17.4 20.7

2 Torsion angles are defined in Fig. 1. Optimized at the SMD MO06-2X/6-31+G(d) level of theory in water. ® Single-point energies by the DSD-PBEP86-D3BJ/cc-pVTZ method. © Single-point
energies by the M06-2X/def2-TZVP method. ¢ Relative electronic energies. ¢ Relative enthalpies at 25 °C. " Relative Gibbs free energies at 25 °C and 1 atm. ¢ Population (%) of cis conformers
calculated using AG values. " Vibrational frequencies were calculated with the option Int = Ultrafine.
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Table S35 Torsion angles (°) and thermodynamic properties (kcal mol™) of local minima and transition states of Ac-(5-mep)-NHMe in chloroform

cont Torsion angles? DSD-PBEP86-D3BJ/cc-pVTZ? MO06-2X/def2-TZV/P°
' o p W ® P 7 7 7 AES  AH®  AG W' AES AHE AGT W

cAd 2 16 -14 178 12 31 -39 32 -13 036 021 004 331 012 000 000 346
cAU" 41 51 33 -178 9 28 38  -32 14 354 331 281 03 303 283 239 06
cFd 7 64 152 176  -14 32 -38 30 -10 173 089  0.89 78 153 072 079 91
cFu A7 42 143 177 9 28 38 -3 14 382 356 298 02 358 335 283 03
tAd 77 <75 -16 178 7 28 -39 34 17 123 129 116 49 118 126 120 46
tAU 175 56  -32 179 14 32 38 29 9 422 409 382 01 394 384 363 01
tCd" 178 81 70 -177 <13 33 -4l 32 -12 000 000 000 353 000 003 009 297
tFd" 171 -58 143 180 -7 27 -38 33 -16 109 096 039 182 091 081 030 208
tFu 170 -48 135  -177 12 -30 38  -30 12 324 321 342 01 296 297 335 01
tsl 107 93 -20 177 14 14 35 43 35 2025 1901 19.54 2038 1919 19.88

ts2 118 -146 16 178 31 13 9 -29 38 1923 17.94 1803 19.40 18.16 1841

ts3 78 -84 -9 178 12 16 -3 42  -34 2176 2050 20.81 2164 2043  20.90

Cis% 41.4 44.7

@ Torsion angles are defined in Fig. 1. Optimized at the PCM M06-2X/6-31+G(d) level of theory in chloroform. ® Single-point energies by the DSD-PBEP86-D3BJ/cc-pVTZ method. © Single-
point energies by the M06-2X/def2-TZVP method. ¢ Relative electronic energies. ® Relative enthalpies at 25 °C. ' Relative Gibbs free energies at 25 °C. 9 Population (%) of cis conformers
calculated by AG values. " Vibrational frequencies were calculated with the option Int = Ultrafine.



Table S36 Torsion angles (°) and thermodynamic properties (kcal mol™) of local minima and transition states of Ac-(5-mep)-NHMe in water
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Torsion angles

DSD-PBEP86-D3BJ/cc-pVTZ

MO06-2X/def2-TZVP

cont o p W ® 2 P4 7 7 7 AES  AH®  AG W' AES AHE AGT W
cAd 7 75 <14 178 15 33 -39 30 -9 121 119 193 22 107 105 179 28
cAU" 15 49 35 177 2 24 37 35 21 455 456  4.81 00 412 413 438 00
cFd -7 -63 151 176 13 31 -38 30 -10 051 040 037 297 056 045 042 281
cFu 418 -44 149 177 10 -29 38  -32 14 250 225 201 19 251 227 202 19
tAd 179 -69  -22 180 7 21 -38 33 -16 085 095 1.08 90 093 103 116 81
tAU 172 56  -33  -177 5 26 38 -3 18 365 373 427 00 346 354 408 01
tCd" 178 82 68  -177 12 32 -4 33 13 252 244 319 03 264 256 332 02
tFd" 171 -56 146 174 6 27 37 33 -17 000 000 000 558 000 000 000 57.4
tFu 171 -47 143 177 13 -31 39  -30 1 171 176 232 11 161 167 222 14
ts1 107 92 21 -178 15 13 -35 43  -37 2315 2196 23.22 2341 2222 2348

ts2 116 -145 10 179 30 13 9 -28 36 2204 2100 2224 2230 2126 2250

ts3 76 -80 13 179 22 6 31 43 41 2386 2279 2381 2384 2276  23.78

Cis% 33.8 32.9

@ Torsion angles are defined in Fig. 1. Optimized at the SMD MO06-2X/6-31+G(d) level of theory in water. ® Single-point energies by the DSD-PBEP86-D3BJ/cc-pVTZ method. © Single-point
energies by the M06-2X/def2-TZVP method. ¢ Relative electronic energies. ® Relative enthalpies at 25 °C. ' Relative Gibbs free energies at 25 °C. ¢ Population (%) of cis conformers calculated

by AG values. " Vibrational frequencies were calculated with the option Int = Ultrafine.
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Table S37 Torsion angles (°) and thermodynamic properties (kcal mol™) of local minima and transition states of Ac-(5-Mep)-NHMe in chloroform

Conf Torsion angles DSD-PBEP86-D3BJ/cc-pVTZ MO06-2X/def2-TZVP
' o p w ) 27 7 7 7 7 AES AT AGT w!  AES  AH® AGT Wl

cAd 17 -99 0 180 -18 34 -39 28 -6 0.55 0.38 0.40 15.4 0.45 0.37 0.34 15.2
cAu 6 -71 =24 -177 5 -26 38 -34 18 1.27 1.05 0.41 15.0 0.89 0.76 0.07 24.0
cFd 10 -90 148 176 -20 34 -36 24 -2 2.84 2.67 1.88 13 2.69 2.60 1.76 14
cFu 0 -59 143 177 3 -25 37 -35 20 2.42 1.44 1.98 11 2.08 1.18 1.67 1.6
tAd -168 -95 7 176 -19 35 -39 27 -5 1.67 1.56 1.38 2.9 1.48 1.45 1.23 3.4
tAu -170 -73 -19 180 3 -25 38 -35 20 1.28 1.13 1.01 55 1.01 0.94 0.77 7.4
tCd -170 -89 65 -179 -22 35 -37 23 0 0.09 0.00 0.05 27.8 0.00 0.00 0.00 27.1
tCu -173 -83 71 -177 -11 -13 32 -37 31 0.00 0.02 0.00 30.2 0.18 0.29 0.22 18.7
tFd -173 -82 138 -180 -20 33 -35 22 -1 2.75 2.70 2.17 0.8 2.42 2.45 1.87 1.2
tsl 119 -107 -9 -179 7 20 -38 42 -31 17.28 1585 16.04 17.64 16.30 16.43

ts2 118 -100 -14 -176 14 -34 40 -32 11 18.67 1731 17.75 19.00 17.72 18.11

ts3 -63 -107 0 178 2 23 -39 40 -27 18.05 16.59 16.82 1823 16.86 17.04

ts4 -67 -86 -9 -179 23 -38 39 -26 2 19.10 17.75 18.03 19.15 1789 18.13

Ccis% 32.7 42.2

@ Torsion angles are defined in Fig. 1. Optimized at the PCM M06-2X/6-31+G(d) level of theory in chloroform. ® Single-point energies by the DSD-PBEP86-D3BJ/cc-pV TZ method. © Single-
point energies by the M06-2X/def2-TZVP method. ¢ Relative electronic energies. ¢ Relative enthalpies at 25 °C. f Relative Gibbs free energies at 25 °C and 1 atm. ¢ Population (%) of cis
conformers calculated using AG values.
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Table S38 Torsion angles (°) and thermodynamic properties (kcal mol™) of local minima and transition states of Ac-(5-Mep)-NHMe in water

Conf Torsion angles DSD-PBEP86-D3BJ/cc-pVTZ MO06-2X/def2-TZVP
' o p w ) 27 7 7 7 7 AES AT AGT w!  AES  AH® AGT Wl

cAd 11 -96 -1 180 -19 35 -38 26 -4 0.66 0.76 1.33 4.8 0.87 0.97 1.54 35
cAu 1 -66 -26  -179 2 -24 37 -35 21 1.34 1.17 1.20 6.0 1.18 1.01 1.04 8.2
cFd 11 -89 154 175 -19 33 -36 25 -3 1.01 1.06 1.07 75 1.24 1.30 1.30 53
cFu -4 -59 153 176 0 -23 37 -36 23 0.12 0.16 0.36 24.7 0.18 0.22 0.41 23.7
tAd -169 -85 -4 179 -17 34 -38 28 -6 0.86 1.01 1.82 2.1 0.94 1.09 1.91 1.9
tAu -173 -69 21 -177 0 -23 37 -36 22 0.00 0.00 0.00 451 0.00 0.00 0.00 47.6
tCd -171 -89 58  -179 -25 37 -36 21 3 1.77 1.63 2.03 15 1.97 1.83 2.22 11
tCu -174 -82 65 -179 -12 -13 32 -38 31 2.22 2.16 1.75 2.3 2.66 2.60 2.20 1.2
tFd -173 -74 148 176 -16 31 -36 26 -6 1.25 1.32 1.20 6.0 1.15 1.21 1.09 7.5
tsl 117 -98 -14 180 17 10 -33 43 -38 19.38 18.16 19.46 20.05 1883  20.13

ts2 119 -111 -6 -177 4 -26 38 -36 20 20.80 1955  20.57 2144 2019 2122

ts3 -60 -100 -5 178 11 16 -36 42 -34 19.25 1797 18.33 19.81 1853 18.89

ts4 -66 -88 -8 -178 25 -40 40 -25 0 20.19 19.18 20.39 20.57 1956  20.78

Ccis% 43.0 40.7

@ Torsion angles are defined in Fig. 1. Optimized at the SMD MO06-2X/6-31+G(d) level of theory in water. ® Single-point energies by the DSD-PBEP86-D3BJ/cc-pVTZ method. © Single-point
energies by the M06-2X/def2-TZVP method. ¢ Relative electronic energies. ¢ Relative enthalpies at 25 °C. " Relative Gibbs free energies at 25 °C and 1 atm. ¢ Population (%) of cis conformers
calculated using AG values.



Table S39 Torsion angles (°) and thermodynamic properties (kcal mol™) of local minima and transition states of Ac-(5-tbp)-NHMe in water
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Conf Torsion angles DSD-PBEP86-D3BJ/cc-pVTZ MO06-2X/def2-TZVP
' o p W ® 2 P4 7 7 7 AES  AH®  AG W' AES AHE AGT W

cAd -19 -50 -34 179 -5 23 -33 29 -15 1.58 1.40 1.68 3.4 141 1.10 1.36 53
cAu -24 -38 -40 178 14 -32 39 -30 9 8.01 7.68 7.24 0.0 8.07 7.60 7.15 0.0
cFd -20 -48 148 177 -4 23 -33 30 -16 0.11 0.00 0.00 58.5 0.26 0.02 0.00 52.3
cFu -30 -23 145 175 29 -35 29 -11 -12 4.61 4.19 3.09 0.3 511 4.55 3.44 0.2
tAd 167 -52 -37  -178 6 15 -30 32 -24 111 1.02 1.26 7.0 1.24 1.02 1.24 6.5
tAu 160 -34 -50 176 35 -36 25 -4 -20 5.38 5.36 5.20 0.0 5.78 5.63 5.46 0.0
tFd 167 -51 145 176 3 17 -30 32 -22 0.00 0.14 0.38 30.8 0.00 0.00 0.23 35.8
tsl 106 -136 13 178 -32 40 -33 14 1 2557 2392 2359 26.43 2465 24.30

ts2 112 -148 10  -179 -34 16 9 -30 40 21.60 20.13 20.43 22.10 2049 20.78

cis% 62.2 57.8

@ Torsion angles are defined in Fig. 1. Optimized at the SMD MO06-2X/6-31+G(d) level of theory in water. ® Single-point energies by the DSD-PBEP86-D3BJ/cc-pVTZ method. © Single-point
energies by the M06-2X/def2-TZVP method. ¢ Relative electronic energies. ® Relative enthalpies at 25 °C. f Relative Gibbs free energies at 25 °C and 1 atm. ¢ Population (%) of cis conformers

calculated using AG values.



Table S40 Torsion angles (°) and thermodynamic properties (kcal mol™) of local minima and transition states of Ac-(5-Tbp)-NHMe in water
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Torsion angles

DSD-PBEP86-D3BJ/cc-pVTZ

MO06-2X/def2-TZVP

cont o p W ® 0 P4 7 7 7 AES  AH®  AG W' AES AHE AGT W
cDd" 25 -122 48 -173 31 40 -36 17 8 213 204 267 07 215 205 268 07
cAu 12 -83 9 177 2 22 34 32 18 051 038 067 190 055 042 072 182
cFd" 33 <110 146 174 216 32 -36 26 -6 421 415  3.74 01 455 450 408 0.1
cFu" 13 -75 160 176 3 23 3 -3 18 000 000 000 590 000 000 000 608
tAU 160 -82 -4 -179 1 20 33 33 21 089 092 077 160 097 100 085 144
tCd 156 -98 63 -174 29 35 -30 13 10 214 191 232 12 195 172 213 17
tCu 161 -87 43 178 A1 <10 26 32 27 129 124 157 42 129 124 157 43
ts1 134 -112 4 180 4 28 42 39 -21 1863 1725 17.75 1901 1763 18.13

ts2 120 -97 13 177 18 -3 37 -2 5 1829 1696 17.83 1856 17.24  18.10

ts3 49 -1 3 178 3 26 -39 37 21 1747 1621 16.97 17.84 1658 17.34

ts4 60 -89  -12  -178 23 -37 37 23 0 1698 1537 1538 1713 1552 1553

Cis% 78.7 79.7

2 Torsion angles are defined in Fig. 1. Optimized at the SMD MO06-2X/6-31+G(d) level of theory in water. ® Single-point energies by the DSD-PBEP86-D3BJ/cc-pVTZ method. © Single-point
energies by the M06-2X/def2-TZVP method. ¢ Relative electronic energies. ® Relative enthalpies at 25 °C. f Relative Gibbs free energies at 25 °C and 1 atm. ¢ Population (%) of cis conformers
calculated using AG values. " Vibrational frequencies were calculated with the option Int = Ultrafine.
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Table S41 Torsion angles (°) and thermodynamic properties (kcal mol™) of local minima and transition states of Ac-Hyp-NHMe in water

conf Torsion angles DSD-PBEP86-D3BJ/cc-pVTZ MO06-2X/def2-TZVP
' o 4 v o L 4 7 A ™ AES  AH® AGT W' AES  AHT AGT W

cAd-gm" 1 -85 -8 -178 -19 34 38 26 -4 -75 301 293 296 03 289 281 284 03
cAd-g 2 -86 7 179 20 34 36 24 -3 57 251 269 3.29 01 260 277 338 01
cAd-t 1 -85 -7 -178 19 34 37 25 -4 -169 3.04 304 338 01 298 298 332 01
cAu-gm -1 74 21 -176 3 20 35 36 25 61 262 242 263 05 239 219 240 06
cAu-g 3 -80 -17 -178 7 -18 35 -39 29 62 355 338 377 01 339 321 361 01
cAu-t 2 =70 23 -177 3 20 34 36 24 176 262 255 271 04 241 234 250 05
cFd-gm 5 66 152 177 -16 32 37 21 -7 -74 241 248 311 02 254 261 324 02
cFd-g 5 66 151 177 -16 32 37 271 -7 58 1.95 214 2.87 03 215 234 307 02
cFd-t 5 66 151 177 -16 32 37 27 -1  -169 248 259 3.25 02 255 267 333 01
cFu-gm™ -6 56 148 176 4  -26 38 35 20 -64 119 101 066 127 101 083 048 162
cFu-g -7 57 148 177 1 -24 37 35 22 58 232 230 2.89 03 219 216 276 03
cFu-t" -6 56 148 177 3 25 37 35 20 175 126  1.19 1.45 33 106 099 125 44
tAd-gm 178 =73 -15 -179  -12 31 -38 30 ~-11 71 245 248 270 04 246 249 271 04
tAd-g 179 =72 17 -178 <11 30 -38 30 -12 56 1.90 206 2.33 07 205 222 249 05
tAd-t 178 =72 16 -179 -1 30 38 31 -12 -171 225 2271 222 09 233 235 230 07
tAU-gm 176 -68  -23  -177 0 23 37 -3 23 -62 1.34 134 1.84 1.7 140 139 190 15
tAU-g 176 -69 22 -177 -1 =22 37 37 24 56 235 235 3.00 02 237 236 302 02
tAU-t 176 -69 23 -177 0 23 37 -3 23 177 1.18 114 172 21 130 126 184 16
tCd-gm 172 -86 63 -179 -15 34 41 31 -10 -74 3.08 333 396 00 338 362 426 00
tCd-g 173  -86 63 -179 -15 34 -40 31 -10 56 247 284 3.70 01 296 332 419 00
tCu-gm -169 -86 64 -180 5 20 37 -39 28 -62 3.02 287 330 01 316 301 345 01
tCu-g 170 -88 75 -177 -8 -18 36 -39 30 57 372 312 483 00 340 280 451 00
tCu-t 169 -87 76 -177 6 -19 36 -39 29 177 272 213 3.93 01 25 19 376 01
tFd-gm 175 61 148 175 -1 30 -37 30 -12 -75 1.78 172 2.05 1.2 160 154 1.87 15
tFd-g 175 -60 148 175 -11 29 37 30 -12 56 1.23 137 197 1.4 127 142 202 1.2
tFu-gm 177  -53 144 177 5 26 38 -3 19 -63 004 004 015 299 005 004 015 280
tFu-g 176  -54 144 177 4 26 38 -3 19 55 1.16 120 1.28 44 111 114 122 46
tFu-t 177 54 144 177 5 27 38 -35 19 176 000 000 000 383 000 000 000 362
tsl 120 -108 -1 180 8 31 41 -37 18 75  20.02 18.68 19.60 19.26 17.92 18.84
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ts2 116 -108 1 176 6 20 -39 43 -30 =72 2258 2184 2381 2239 2165 23.62
ts3 -64 -89 -6 -178 24 -39 39 -25 0 -64 2112 19.99 21.05 20.06 18.93 19.99
ts4 -60  -107 6 179 5 21 -38 41  -29 -74 2258 21.82 23.09 21.97 2120 2247
Cis% 18.4 23.2

2 Torsion angles are defined in Fig. 1. Optimized at the SMD M06-2X/6-31+G(d) level of theory in water. ° Single-point energies by the DSD-PBEP86-D3BJ/cc-pVTZ method. ©
Single-point energies by the M06-2X/def2-TZVP method. ¢ Relative electronic energies. ¢ Relative enthalpies at 25 °C.  Relative Gibbs free energies at 25 °C and 1 atm. °

Population (%) of cis conformers calculated using AG values. " “gm” stands for the gauche- for ;(OH. "Vibrational frequencies were calculated with the option Int = Ultrafine.
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Table S42 Torsion angles (°) and thermodynamic properties (kcal mol™) of local minima and transition states of Ac-hyp-NHMe in water

Con Torsion angles DSD-PBEP86-D3BJ/cc-pVTZ MO06-2X/def2-TZVP
' o 4 w o 2 4 7 2 A2 AES AR AT w' AE? AHE AGT Wl

cAd-gm" 2 -84 -8 -177 -19 33 35 24 -3 -62 441 441 426 00 416 415 401 00
cAd-g 2 90 5 -178 22 35 36 23 0 63 301 280 1.87 12 271 251 158 17
cAd-t 4 -88 3 -178 20 35 37 24 2 -174 305 275 191 11 279 249 165 15
cAu-gm -4 72 20 -176 -7 -17 33 -37 28 58 506 519 452 00 471 483 417 00
cAu-g -4 71 20 -176 -7 -17 34 -37 28 72 550 546  4.57 00 522 517 428 00
cAu-t -4 72 20 -176 -8 -16 33 -37 28 171 538 536 4.59 00 508 506 429 00
cFd-gm™ 1 -68 144 176 -9 28 36 30 -13 54 1.13 107 0.68 88 115 109 070 7.6
cFd-g 2 75 174 177 17 34 38 27 6 62 263 235 095 56 260 232 092 52
cFd-t 8 74 -177 180 -23 37 38 24 -1 -173 294 273 184 1.2 258 237 148 20
cFu-gm 6 -56 149 176 3 -26 38 -35 20 57 357 3.89 3.05 02 332 364 280 02
cFu-g 5 56 149 176 4 -26 39 -36 20 73 393 409 3.17 01 384 400 308 01
cFu-t 6 -56 149 176 2 -25 38 -37 22 173 396 411 3.1 02 379 394 284 02
tAd-gm -176  -78 -8 -179 -12 30 36 28 -10 57 388 365 232 05 370 347 214 07
tAd-g -175  -82 3 180 -13 32 -39 30 -10 61 240 223 144 24 215 197 118 33
tAd-t -175 81 3 180 -13 32 -39 30 11 -176 234 223 186 12 220 210 172 14
tAu-gm -176  -67 22 -178 0 -23 37 -36 23 56 364 394 326 01 339 369 301 02
tAu-g -176  -67 22 -178 1 -24 38 -37 23 74 416 421 3.8 01 394 400 297 02
tAU-t -176  -67 22 -178 -1 -23 37 -37 23 172 392 397 288 02 380 38 276 02
tCd-gm -173 -84 86 -175 -10 28 36 29 -2 29 1.93 195 203 09 203 205 213 07
tCu-gm -172  -83 79 -176 -6 -19 35 -38 27 55 543 569  4.82 00 551 577 490 00
tCu-g 172 -82 78 -176 5 -20 36 -38 27 12 6.00 6.17 520 00 614 631 534 00
tCu-t -172  -83 78 -176 5 -20 36 -39 28 172 560 585 5.15 00 585 610 540 0.0
tFd-gm 175 58 143 177 -6 27 37 32 -17 52 000 000 000 276 000 000 000 246
tFd-g 180 -63 158 177 -6 26 35 31 -16 60 215 197 0.67 89 215 198 067 79
tFd-t 180 -63 158 177 -7 26 35 31 -15  -178 218 198 0.62 97 219 200 063 84
tFu-gm 179 54 145 175 6 -28 39 -34 18  -57 240 247 081 70 217 224 058 92
tFu-g 180 55 146 175 7 -28 40 -35 18 73 284 281 1.16 39 271 268 103 43
tFu-t 178 54 145 175 4 27 39 -36 20 172 278 263 022 190 268 252 011 203

ts1 117 -116 12 176 -3 27 -40 39 -23  -173 22.25 2098 21.31 2255 2128 21.62
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ts2 121 -109 -1 -180 6 -29 40 -37 19 173 23.75 2272 23.27 2412 2310 23.65
ts3 -62 -112 16 178 -1 25 -39 39 -23  -175 22,11 20.86 20.89 22.05 2081 20.84
ts4 -60  -92 -2 180 21 -38 40 -28 4 173 23.61 2252 22.00 23.60 2250 21.98
cis% 18.4 18.7

3 Torsion angles are defined in Fig. 1. Optimized at the SMD M06-2X/6-31+G(d) level of theory in water. ® Single-point energies by the DSD-PBEP86-D3BJ/cc-pVTZ method. ©
Single-point energies by the M06-2X/def2-TZVP method. ¢ Relative electronic energies. ¢ Relative enthalpies at 25 °C. ' Relative Gibbs free energies at 25 °C and 1 atm. ¢

Population (%) of cis conformers calculated using AG values. " “gm” stands for the gauche- for zOH. "Vibrational frequencies were calculated with the option Int = Ultrafine.



