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Conformational analysis of TFAE

Table S1. Conformational distribution of (S)-TFAE obtained for two different functionals at DFT
level with the 6-31+G(2d,p) basis set and using the IEFPCM of chloroform.

AEzpc!? AG 95! pop-AEM! pop-AG!®!
B3LYP TFAE-c1 0.00 0.00 60.1 56.7
TFAE-c2 0.24 0.16 39.9 433
Mo06-2X TFAE-cl 0.00 0.00 53.0 50.7
TFAE-c2 0.07 0.02 47.0 49.3

[al Zero-point corrected electronic energies (AEzpc) and the Gibbs free energies at 298 K (AGaogk)
are given in kcal/mol. ™) Conformer populations were calculated by using either AE pc or AGyogk are
given in percentage.
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Comparison of calculated spectra of TFAE-c1
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Figure S1. Comparison of the IR spectra of conformer c1 of TFAE obtained with different methods
and using the 6-31+g(2d,p) basis set and the IEFPCM of chloroform. The frequency axis was
uniformly scaled by a scaling factor of 0.98.
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Conformational analysis FTUP

Figure S2. Atom numbering for conformational analysis (Table S2 and S3) and vibrational energy
distribution analysis (Tables S5 and S6).

Table S2. Conformational distribution and conformer geometries obtained at the M06-2X/6-311++G(2dp)/
IEFPCM(CHCI;) level of theory. The atom numbers are given in Figure S2. Relative zero-point corrected and
Gibbs free energy (298 K), AE and AG, are given in kcal/mol and populations (pop-AE and pop-AG) in
percentage.
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conf AER  AG?l  pop-AE  pop-AG =~ ~ = = = = =
anti-C*_cl 0.0 0.03 46.4 382 -175.1 -1.0 129.4 63.7 36.3 -172.4 -127.0
anti-C* 2 0.7 0.00 15.3 40.3 -179.7 2.4 -132.2 65.1 333 131.7 176.7
anti-C*_c3 2.5 3.0 0.6 0.2 158.2 -10.6 -120.7 -47.1 134.8 130.7 177.2
anti-C*_c4 3.6 3.5 0.1 0.1 179.6 -4.3 1324 165.7 60.4 -171.5 -132.9
anti-C*_c5 3.7 4.7 0.1 0.0 -179.6 12.4 132.1 -62.3 135.9 -173.0 -125.8
anti-C*_c6 3.8 43 0.1 0.0 179.6 1.0 -129.7 156.2 60.9 137.5 172.9
anti-CA*_cl 1.0 2.0 9.2 1.4 28.6 -164.2 -144.9 84.1 63.9 167.8 -111.8
anti-CA™_c2 1.0 1.3 7.9 4.5 24.7 -168.8 -143.4 80.2 59.5 173.9 137.9
anti-CA_c3 1.4 1.1 4.7 6.5 14.4 -173.8 -143.4 146.1 73.5 -178.6 10.1
anti-CA™_c4 1.4 1.6 4.6 2.8 -6.2 -177.8 137.7 74.3 32.8 117.2 -173.0
anti-CA™_c5 1.5 2.3 3.8 0.8 15.8 -169.2 -143.7 138.8 68.3 177.0 131.8
anti-CA™_c6 1.7 2.2 2.7 1.0 -79 178.2 137.8 157.9 60.1 -172.7 -141.2
anti-CAT_¢7 5.1 5.3 0.0 0.0 -8.2 -178.5 137.1 -60.8 1343 70.5 -176.6
anti-CA™_c8 5.1 5.3 0.0 0.0 -8.6 -178.8 137.1 -60.8 134.2 170.8 -172.2
anti-CA™_c9 5.3 6.2 0.0 0.0 9.1 -178.9 -137.7 -62.0 139.0 175.8 -120.4
anti-CA™_c10 5.4 6.5 0.0 0.0 9.4 -178.9 -137.2 -62.0 139.1 166.3 156.2
syn-syn_cl 1.9 2.0 1.8 1.5 178.6 -178.9 133.9 73.3 34.7 -172.3 -126.4
syn-syn_c2 2.0 1.8 1.6 1.9 -179.0 -177.2 -133.1 72.6 343 176.6 129.4
syn-syn_c3 2.7 2.8 0.5 0.4 -178.7 -177.3 -133.0 152.5 67.0 131.8 174.1
syn-syn_c4 2.7 2.6 0.5 0.5 179.2 178.8 132.5 1533 66.2 -135.7 69.1
syn-syn_c5 5.9 6.0 0.0 0.0 177.8 177.2 134.6 -60.1 136.8 -171.0 -125.1
syn-syn_c6 5.9 6.0 0.0 0.0 179.0 -178.7 -131.3 -61.5 137.0 173.6 135.0

lal References to E(anti-C* c1)=-1762.68294 hartree and G(anti-C*_c2)=-1762.74196 hartree
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Table S3. Conformational distribution and conformer geometries obtained at the B3LYP/6-311++G(2dp)/
IEFPCM(CHCI;) level of theory. The atom numbers are given in Figure S2. Relative zero-point corrected and
Gibbs free energy (298 K), AE and AG, are given in kcal/mol and populations (pop-AE and pop-AG) in
percentage.

conf AERI AGHI pop-AE pop-AG
anti-C*_cl 0.0 1.1 31.5 9.5
anti-C*_c2 0.8 2.1 8.6 1.6
anti-C_c3 33 44 0.1 0.0
anti-C*_c4 2.4 3.1 0.6 0.3
anti-C*_c5 43 5.8 0.0 0.0
anti-C*_c6 2.3 35 0.6 0.1
anti-CA™_cl 0.9 23 6.7 1.1
anti-CA™_c2 1.0 2.4 5.8 1.0
anti-CA™_c3 5.8 7.7 0.0 0.0
anti-CA™_c4 1.0 23 6.0 1.2
anti-CA"_c5 0.6 1.2 11.9 7.3
anti-CA™_c6 0.7 0.6 9.8 19.2
anti-CA"_c7 0.6 0.0 10.9 56.3
anti-CA"_c8 5.8 7.4 0.0 0.0
anti-CA*_c9 5.8 7.8 0.0 0.0
anti-CA_c10 5.8 7.3 0.0 0.0
syn-syn_cl 1.8 2.9 1.6 0.4
syn-syn_c2 1.6 2.8 2.0 0.5
syn-syn_c3 1.6 2.6 2.1 0.7
syn-syn_c4 1.7 2.7 1.7 0.6
syn-syn_c5 6.6 7.9 0.0 0.0
syn-syn_c6 6.6 7.6 0.0 0.0

lal References to E(anti-C* c1)= -1763.206526 hartree and G(anti-CA* c7)= -1763.268247 hartree

Table S4. Overall conformer distributions of (R)-FTUP obtained for three different functionals at DFT level
with the 6-311++G(2d,p) basis set and using the IEFPCM of chloroform.

population!® anti-C* anti-CAT syn-syn
B3LYP pop-AE / % 415 51.0 75

pop-AG / % 11.6 86.1 2.3
MO06-2X pop-AE / % 62.6 33.0 44

pop-AG / % 78.9 16.9 4.2

(21 Conformer populations were calculated by using either the zero-point corrected electronic energy (AEzpc) or
the Gibbs free energy (AGaogk).
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Vibrational energy distribution analysis for FTUP

Table S5. Vibrational energy distribution analysis for anti-C* c1 (B3LYP/6-311++G(2d,p)/IEFPCM(CHCI)).
For better comparison, only the range from 1800-1000 cm-' is shown. Modes highlighted in bold/blue contain
>10% contributions by C-F modes. Atom numbers are given in Figure S2. Dipole strength D and rotational
strength R are given in units of 10*° esu? cm? and 10** esu? cm?.

Vscaled Contributing internal coordination and contribution in percentage
1632 41.0 14.8 o(Ci5=Cyy) 28 8(C1o-C15-Cy5) 15
1621 118.1 24.8 o(Cy=Cy3) 23 o(Cy=Cs) -14 o(Cii=Cy) 14 8(H»-Co=Cs) 14
1614 7.6 -0.5 6(C24=Cy) 30 5(Cps=Cys) -10
1597 1.9 1.1 6(Cys=Cys) -24 6(C»n=Cy) 19
1566 1086.3 157.5  8(Hx-Nyo-Cg) 63
1506 60.7 2.0 S8(Hp7-Cps=Cy6) 15 S(H31-Cp5=Cp3) -17 S(Hpo-Cr6=Css) 18 8(H3-Cp=Cys) 17
1492 941.5 11.1 S8(Nys-Ny7-C3) 55
1473 255.7 759  8(Hs-cs-Hy) 10 S8(He-Cys-Hs) -12
1471 63.6 -27.1  3(Hs-C4-Hy) 18 S8(He-Cs-Hs) -18
1468 30.2 4.1 8(Hs-C4-Hy) -17 8(H7,-C4-He) 46 ©(H7-C4-Ci-Ny7) 15
1464 95.4 -68.4  3(H30-Cps=Cys) 19 S8(Hg-Cys-Hs) -15
1445 128.0 -36.9  o(Cy=Cs) 10 S(Ng-Ny7-C5) 15
1390 259 3.0 8(Hs-Cs-Hy) 32 S(He-Cs-Hs) 26 S8(H;-Cys-Hy) 31
1376 51.8 3.0 8(H,-C=Cy,) 36
1362 78.9 -403  o(N;-Cy) 15 o(Cs3-Cyy) -12 o(C37-Cy3) -11
1346 1593.4 113.8
1336 7.7 35.8 6 (Co=Cy) 11 S(H;,-Co=Cys) -13 8(H,4-C1p=Cs) 10 S8(H,6-C15=Cy3) 19
1329 887.1 -111.2 1(H,;-Ci-Cpn=Cy3) -15
1322 112.1 -28.7  3(H,-C;=Cy,) -11 T(H,-C1-Cn=Cy;3) -43
1285 88.9 189  8(H4-C,=Cs) 12
1282 82.0 -5.1 6(C=Cy) 15
1245 931.1 -572.3  o(Cs-Ciy) 21 8(H6-C15=Ci3) 13
1239 2058.1 545.0  o(N;-Cg) -16 o(C37-Cy3) 15 8(H4-C19=Cs) 15
1214 463.2 -40.4  o(Ci-Cyp) 16
1185 415.1 -42.5  o(Nyy-Cs) 10 6(Ci-Cyp) -13
1183 32.8 1.6 S(Hp7-Crs=Cs) 21 S(H31-Cps=Cp3) 12 S(Hpg-Cr6=Css) -12 8(H3-C3=Cys) 24
1164 0.6 0.1 6(Cy=Cs) -10 S(H31-Cp5=Cp3) -18 S(Hpg-Cr6=Css) -18 S(H30-C25=Css) 36
1132 614.4 -17.0  o(Fss-C3;) -14
1122 869.3 -141  o(C;3=Cys) 11 o(F35-C33) -10 6(F34-C33) 10 S8(H;6-C15=Cy3) 11
1116 1056.1 215.6
1095 39.2 -119.7  o(Cy=Cy3) 10 o(F35-C;3) 18 6(F3-Cjy7) -17
1087 84.6 =374 o(Cyu=Cys) 11 T©(Hs-C4-C-N,7) 13
1079 161.4 62.0 o (F3-Csy) 12 o (F34-C33) 13
1077 116.4 -162 o(F34-Cj;) 12 G (C4-Cy) 10
1064 1803.4 10.3 o (F3-Cs7) -19 o(F4-C37) 46 0(F39-Cy3-F33-C37) -11
1059 596.0 -90.9 o (F34-Cs3) -17 o(F36-C33) 48 0(F34-Cy1-F35-C33) 13
1032 325 0.8 (Cy=Cys) 19 (Cy=Cys) 18 S(Cpy=Cy6=Css) -15 O(Hpo-Cr6=Cpg) 11 (Cy3=Cy5=Css) -11
1006 19.6 59 3(Cpy=Cr6=Cys5) 23 S(Cr=C15=Cys) -13 8(Cp=C3=Cys) -10
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Table S6. Vibrational energy distribution analysis for anti-C* _c1 (M06-2X/6-311++G(2d,p)/ IEFPCM(CHCI,)).
For better comparison, only the range from 1800-1000 cm™! is shown. Modes highlighted in bold/blue contain
>10% contributions by C-F modes. Atom numbers are given in Figure S2. Dipole strength D and rotational
strength R are given in units of 10*° esu? cm? and 10*#* esu? cm?.

Vecaled D R  Contributing internal coordination and contribution in percentage

1656 355 11 o(Cs=Cyy) 32 8(C19-C13-Cys) 15

1644 958 172 o(C1=C3) 27 o(Co=Cs) -16 o(C,=C,) 14 8(H),-Co=Cy) 10

1630 9.5 03 o(Cyu=Cys) 30 6(Ca4=Ca) -10

1613 1.4 0.1 o(Cyu=Cag) -25 6(Cas=Cys) 21 8(Cy6=Ca5=Cys) -10

1564 1287.1  109.8  §(Hy-N;9-Cs) 58

1503 3335 149  §(Ny-N;,-C3) 12 8(Hy7-Cag=Csg) -11 8(H;-Cos=Cs3) 13 8(Ha9-Ca=Csg) -15 8(Hzp-Cp3=C,5) -12
1499 8945 484  §(Ny-N;,-C3) 37

1483 2364 466 o(C;3=C)s5) 13 8(H2-Co=Cs) 10 8(H,4-C1=Cy) 10

1465 438 293 §(Hy-Co=Css) 12 8(He-C4-Hs) 17

1459 916  -27.4 §(He-C4-Hs) -11 8(H;-Cy-He) 34

1456 394  -41.1 §(Hs-C4H;) 29 8(Hy-Cy4-Hg) 13 ©(H7-C4-C,-N1;) 10

1452 1552 -102.3 §(Nys-N;,-C3) -13 8(He-Cy-Hs) 24

1396  315.5 52  o(Cy=Cy)-10 o(Fy-Cs7) 17 o(C37-Cy3) 14

1376 258 33 8(Hs-C4-Hy) 32 8(He-Cy-Hs) 25 8(H;-Cy4-He) 27

1367  836.1  -11.3  o(Ca=Cag) -13 8(Ha-Njo-Cg) -13 8(Hy-C\=Cyy) -22

1349 1013.1  27.8  o(Cy=Cag) -14 8(H,-C,=Cy) 27

1321 297.1  -81.5 1(Hy-C-Cyp=Cy3) -61

1317 106 1.5 o(Ce=Cs) 17 o(C13=Cys) -11 8(Hy»-Co=Cy) -15 8(Hy4-C1o=Cg) 11 8(H,6-C15=Cy3) 18
1312 677  -853 o(Cyu=Css) 10 8(Hy7-Cag=Csg) -21 8(H,-C=Cyy) 13 8(Hsp-Cy3=Cys) 17

1277 18228 -213.7 o(Fy-Cy)-15 o(C3-C13) 16 8(H,6-C15=Cy3) -14

1272 429.6 1043  o(Cy=Cas) -17 o(N-C3) 12 6(Cy=Cy) 10

1264 923 660 §(H4-Ci=Cs) 22 8(H;5-C15=Cy3) 13

1257 9209  163.5 o(Cy=Cag) -10 6(Nyo-C3) -10 S(Nj6-Cy) 20

1225 2640 -111.4 o(N;;-C))-13

1192 4715 -2392 o(Ny-Cy)-11 o(N;-Cy) 15

1184 14727 357 o(F3-Css) 26 o(F35-Cs7) -15 0(F34-C33) -11

1176 5183 178.0 o(Fss-Cs3) 16 o(Fs5-Cs7) 23

1171 140 4.8 §(Hy-Cpy=Csg) 23 8(Hy-Cos=Ca3) 17 8(Ha9-Coe=Csg) -18 8(Hsp-Ca3=Cys) 21

1146 6.1 1.3 o(Cyu=Cs) 10 6(C=Cy3) -11 8(Hy-Cos=Cs3) -17 8(Ha9-Ca=Csg) -15 8(H30-Ca5=Css) 38
1142 1966.6  73.0 o(Cs-Cyy) -30 6(F35-C33) 36

1140 2430 284 o(F3-Css) -29 o(F39-C37) 36

1129 1161 514 o(C-Cp) 19 ©(Hg-C4-C,-Ny7) 10

1109 1018 9.0 o(C;=Cyy) 13 o(C1=Co) -10 o(C3=Cys) 13 8(Hy4-C1=Cg) -10 8(H,6-C15=C)3) 24
1103 49.0 243 §(H;»-Co=Cs) 16 8(H,4-C1=Cy) 12

1094 1300 -63.4 o(C4Cy) 31 T(H7-C4-C-Ny7) -11

1080 202 -30.5 o(Cpu=Cas)-12 o(N-C3) 20 8(Hy7-Caog=Csg) -14 8(Hs0-Cag=Css) 11

1033 142 0.0 o(Cyu=C26)21 6(Cy=Ca3) 22 8(Ha9-Ca6=Csg) 10

1010 742 158  o(C-Cp) -12 ©(Hs-C4-C1-Ny7) -20 T(H7-C4-Cy-Ny7) 11

1006 0.3 0.2 T(H3-Cos=Cos=Cae) -15  T(Hap9-Co=Cas=C1s) 25  t(H30-Cos=C16=C14) 32  T(Cpq=Cr=Cas=Cps) -14
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Figure S3. Strick spectra of the lowest energy conformer of FTUP (anti-C* c¢1) calculated with the

B3LYP and M06-2X functional combined with the 6-311++G(2d,p) basis set and the IEFPCM of
chloroform.
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Cartesian coordinates of selected structures
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