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1. Concentration dependent IR spectra
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Figure S1. Concentration dependent IR spectra of MPAA in chloroform-d;
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2. Conformational analysis

2.1 Chloroform-d;

Table S1. Geometries, zero-point-corrected electronic and Gibbs free energies and the corresponding Boltzmann
populations of MPAA calculated within the IEFPCM of chloroform

B3LYP /6-311++G(2d,p) / IEFPCM B3LYP-GD3/6-311++G(2d,p) /

IEFPCM

a B AEzc?  AGuex® POPAE pOPAG | AEzpc”  AGek”  POPAE  popAG

[deg] [deg] [kcal/mol] [kcal/mol] [%] [%] | [kcal/mol] [kecal/mol] [%] [%]

cl 166.2 99.0 0.00 0.00 44.1 457 0.00 0.14 37.2 29.1
c2 720 1036 0.39 0.45 22.9 21.3 0.18 0.00 27.6 36.8
c3 167.7 -86.9 0.45 0.45 20.8 21.3 0.38 0.40 19.5 18.9
c4 729 -851 0.79 0.83 11.6 11.3 0.60 0.60 13.4 13.4
c5 -51.6 11838 2.59 2.90 0.6 0.3 1.73 1.91 2.0 15
c6 -545 -47.2 3.58 3.63 0.1 0.1 2.78 2.76 0.3 0.3

3 Reference to Ey(c1)= -574.66133 hartree and Gy(c1) = -574.69993 hartree
b Reference to Ex(c1)= -574.6792 hartree and Gy(c2) = -574.71761hartree

Table S2. Geometries, zero-point-corrected electronic and Gibbs free energies and the corresponding Boltzmann
populations of the 10 most populated dimeric structures (MPAA), calculated within the IEFPCM of chloroform

B3LYP / 6-311++G(2d,p) / IEFPCM B3LYP-GD3 / 6-311++G(2d,p) / IEFPCM
AEzpc? AGoger? POpPAE PopAG AEzpc” AGogec” POpPAE PopAG
[kca;’ Mol recalimol]  [%] [%] | [kcal/imol] [kcal/mol]  [%] [%]
d11 0.00 0.00 248 231 0.00 0.00 20.67 19.44
d13 0.29 0.50 15.2 9.9 0.24 0.39 13.82 10.08
d12 0.32 0.33 14.4 13.2 0.20 0.24 14.72 12.99
d14 0.59 0.01 9.1 226 0.52 0.13 8.58 15.56
d22 0.65 0.75 8.3 6.5 0.43 0.41 10.05 9.76
d23 0.65 0.98 8.2 44 0.54 0.74 8.31 5.57
d33 0.68 0.47 7.9 10.4 0.63 0.80 7.09 5.01
d24 1.00 1.07 46 38 0.83 0.66 5.05 6.39
d34 1.03 1.04 44 40 0.83 0.77 5.09 5.26
d4a 1.41 173 23 13 1,07 0.77 3.38 5.28

% Reference to Ex(d11)= -1149.3405 hartree and Gy(d11) = -1149.39933 hartree
b Reference to E,(d11)= -1149.38127 hartree and Gy(d11) = -1149.43971 hartree
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22 DMSO-ds

Table S3. Geometries, zero-point-corrected electronic and Gibbs free energies and the corresponding Boltzmann
populations of MPAA calculated within the IEFPCM of DMSO

B3LYP-GD3/6-311++G(2d,p) /

B3LYP /6-311++G(2d,p) / IEFPCM IEFPCM

a B AEzpc? AGogar ¥ POPAE  popAG AEzpc” AGogec” POPAE  popAG
[deg] [deg] [kcal/mol] [kcal/mol] [%] [%] | [kcal/mol] [kcal/mol] [%] [%]

cl | 166.2 99.0 0.00 0.00 44.7 42.4 0.00 0.00 3724 3840
c2 | 721 1038 0.25 0.18 29.2 31.5 0.06 0.05 33.85 35.28
c3 | 167.7 -86.7 0.61 0.63 16.0 145 0.50 058 15.95 14.33
cd | 729 -8438 0.91 0.78 9.6 11.3 0.72 0.76  11.01 10.65
c5 | -51.6 119.1 2.75 2.99 0.4 0.3 1.86 2.11 1.60 1.08
c6 | -545 -471 3.57 3.56 0.1 0.1 2.77 2.97 0.34 0.25

3 Reference to Ey(c1)= -574.66468 hartree and Gy(c1) = -574.70321 hartree
b Reference to Ex(c1)= -574.6825 hartree and Gy(c1) = -574.721 hartree

Table S4. Geometries, zero-point-corrected electronic and Gibbs free energies and the corresponding Boltzmann
populations of monosolvated MPAA-DMSO calculated within the IEFPCM of DMSO

B3LYP /6-311++G(2d,p) / IEFPCM B3LYP-GD3/6-311++G(2d,p) / IEFPCM
AEzpc®  AGaser® POpAE POPAG AEzpc” AGager” POpAE POPAG

[kcal/mol]  [kcal/mol] [%] [%] [kcal/mol]  [kcal/mol] [%] [%]
bifurcated MPAA-DMSO bifurcated MPAA-DMSO
cl 0.00 0.26 28.29 16.92 0.04 0.00 19.99 38.64
c2 0.20 0.56 20.15 10.18 0.19 0.37 15.39 20.81
c3 0.53 0.91 11.49 5.68 0.55 0.69 8.50 11.99
c4 0.82 0.91 7.13 5.68 0.82 0.91 5.39 8.37
c5 2.90 3.55 0.21 0.07 211 2.73 0.61 0.39
c6 3.63 4.38 0.06 0.02 2.82 3.37 0.18 0.13
linear MPAA-DMSO angled MPAA-DMSO
cl 0.40 0.00 14.51 26.41 0.00 0.94 21.37 7.85
c2 0.62 0.04 9.91 24.52 0.13 1.04 17.29 6.70
c3 1.00 0.77 5.25 7.17 0.67 1.57 6.95 2.72
c4 1.36 1.26 2.84 3.14 0.97 1.77 4,18 1.94
c5 3.20 3.07 0.13 0.15 n/a®
c6 3.98 3.58 0.03 0.06 2.99 2.62 0.14 0.46

3 Reference to Ey(c1-bifurcated)= -1127.91603 hartree and Gn(c1-linear) = -1127.96747 hartree
b Reference to Ex(c1-angled)= -1127.9452 hartree and Gy(c1-bifurcated) = -1127.995704 hartree
© angled form of c3-DMSO does not exist due to steric reasons
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2.3  ACN-d;

Table S5. Geometries, zero-point-corrected electronic and Gibbs free energies and the corresponding Boltzmann
populations of MPAA calculated within the IEFPCM of acetonitrile

B3LYP-GD3/ 6-311++G(2d,p) /

B3LYP /6-311++G(2d,p) / IEFPCM IEFPCM

a B AEzpc? AGoger? POPAE  popAG AEzpc”  AGoa¢” POpPAE  popAG
[deg]  [deg] [kcal/mol] [kcal/mol] [%] [%] [kcal/mol]  [kcal/mol] [%] [%]

cl | 166.2 99.0 0.00 0.00 44.6 42.2 0.00 0.00 37.4 39.4
c2 72.0 103.6 0.26 0.18 28.9 31.3 0.06 0.07 33.6 35.0
c3 | 167.7 -86.9 0.60 0.61 16.3 14.9 0.50 0.61 16.0 13.9
c4 729 -85.1 0.90 0.78 9.7 11.2 0.72 0.79 11.0 10.4
c5 | -51.6 11838 2.75 297 0.4 0.3 1.86 2.13 1.6 11
c6 | -545 472 3.57 3.56 0.1 0.1 2.78 3.01 0.3 0.2

3 Reference to Ey(c1)= -574.66454 hartree and Gy,(c1) = -574.70306 hartree
b Reference to Ex(c1)= -574.68237 hartree and Gp(c1) = -574.72091hartree

Table S6. Geometries, zero-point-corrected electronic and Gibbs free energies and the corresponding Boltzmann
populations of ACN-monosolvated MPAA calculated within the IEFPCM of acetonitrile

B3LYP /6-311++G(2d,p) / IEFPCM B3LYP-GD3/6-311++G(2d,p) / IEFPCM
AEzpc? AGogak ¥ POpPAE PopAG AEzpc” AGogec” POpPAE PopAG

[kcal/mol]  [kcal/mol] [%] [%] [kcal/mol]  [kcal/mol] [%] [%]
cl 0.00 0.04 44.2 32.7 0.00 0.23 36.2 23.1
c2 0.26 0.21 28.6 24.6 0.06 0.00 32.9 34.2
c3 0.55 0.00 17.6 35.2 0.43 0.17 17.6 25.7
c4 0.94 0.95 9.0 7.1 0.69 0.51 11.3 14.5
c5 2.80 2.90 0.4 0.3 1.87 1.61 15 2.2
c6 3.56 3.12 0.1 0.2 2.76 2.98 0.3 0.2

? Reference to Ex(c1)= -707.44385 hartree and Gy,(c3) = -707.49366 hartree
b Reference to Ex(c1)= -707.4647 hartree and Gy(c1) = -707.51453 hartree
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2.4 Methanol-d,

Table S7. Geometries, zero-point-corrected electronic and Gibbs free energies and the corresponding Boltzmann
populations of MPAA calculated within the IEFPCM of methanol

B3LYP / 6-311++G(2d,p) / IEFPCM B3LYP-GD3/6-311++G(2d,p) /

IEFPCM
a B AEzpc? AGoger? POPAE  popAG AEzpc” AGogec” POPAE  popAG
[deg] [deg] [kcal/mol] [kcal/mol] [%] [%] | [kcal/mol] [kcal/mol] [%] [%]
cl | 1663 98.9 0.00 0.00 44.2 42.0 0.00 0.00 374 39.3
c2 720 1035 0.25 0.18 28.9 31.2 0.07 0.07 33.3 34.9
c3 | 1678 -86.9 0.58 0.60 16.5 15.2 0.50 0.61 16.2 14.0
cd 729 -85.2 0.88 0.78 9.9 11.3 0.72 0.78 11.2 10.4
cs | -51.6 1187 2.75 2.97 0.4 0.3 1.86 2.13 1.6 1.1
c6 | -545 -47.3 3.55 3.56 0.1 0.1 2.77 3.01 0.3 0.2

3 Reference to Ey(c1)= -574.66788 hartree and Gy,(c1) = -574.70656 hartree
b Reference to E;(c1)= -574.68573 hartree and Gy(c1) = -574.72443 hartree

Table S8. Geometries, zero-point-corrected electronic and Gibbs free energies and the corresponding
Boltzmann populations of monosolvated MPAA-(CD5;0D); calculated within the IEFPCM of methanol

B3LYP/6-311++G(2d,p) / IEFPCM B3LYP-GD3/6-311++G(2d,p) / IEFPCM
OH? AEzpc? AGoger® POPAE  popAG AEzpc” AGoge” POPAE  popAG
[kcal/mol]  [kcal/mol] [%] [%] [kcal/mol]  [kcal/mol] [%] [%]

cl | proR 0.00 0.00 23.81 22.69 0.00 0.07 18.64 18.77
cl | proS 0.03 0.10 22.82 19.16 0.02 0.00 18.06 21.09
c2 | proR 0.24 0.29 15.75 13.79 0.07 0.10 16.59 17.80
c2 | proS 0.41 0.55 11.83 9.03 0.13 0.15 15.08 16.35
c3 | proS 0.65 0.38 7.99 11.89 0.40 0.67 9.46 6.79
c3 | proR 0.66 0.36 7.82 12.27 0.46 0.67 8.60 6.79
c4 | proR 0.93 0.75 491 6.43 0.65 0.72 6.26 6.30
c4 | proS 0.98 0.97 4.56 4.39 0.72 0.88 5.51 4.73
c5 | proS 2.80 3.12 0.21 0.12 1.90 2.05 0.75 0.67
c5 | proR 2.81 2.94 0.21 0.16 1.97 242 0.67 0.36
c6 | proS 3.67 3.89 0.05 0.03 2.68 2.65 0.20 0.24
c6 | PproR 3.67 3.78 0.05 0.04 2.72 3.03 0.19 0.13

3 Configuration of OH-group considering the nomenclature shown in the Scheme S1 below this table.
b Reference to E,(c1-proR)= -690.4119 hartree and Gy(c1-proR) = -690.46001 hartree
© Reference to Ex(c1-proR)= -690.4341 hartree and Gy(c1-proS) = -690.48137 hartree

Scheme S1. Definition of methanol-binding orientations with priorities CHz > H > Hbond > LP. Left: pro-S; right: pro-R.
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Table S9. Geometries, zero-point-corrected electronic and Gibbs free energies and the corresponding Boltzmann
populations of twofold-solvated MPAA-(CD50D), calculated within the IEFPCM of methanol

B3LYP /6-311++G(2d,p) / IEFPCM B3LYP-GD3/ 6-311++G(2d,p) / IEFPCM

AEzpc? AG 61 ® POpAE  popAG AEzpc” AG 96"

POPAE  popAG

[kcal/mol]  [kcal/mol] [%] [%] | [kcal/mol] [kcal/mol] [%] [%]
cl-proR-trans 0.00 0.00 12.58 16.20 0.03 0.57 9.65 7.25
cl-proS-trans 0.03 0.21 12.02 11.34 0.00 0.22 1012 13.03
cl-proR-cis 0.19 0.47 9.09 7.30 0.01 0.49 10.02 8.23
cl-proS-cis 0.20 0.41 8.94 8.10 0.15 0.97 7.83 3.64
c2-proS-trans 0.29 0.40 7.76 8.29 0.17 0.00 757  18.86
c2-proR-trans 0.29 0.56 7.66 6.28 0.15 0.55 7.84 7.41
c2-proR-cis 0.43 0.54 6.05 6.55 0.18 0.83 7.41 461
c2-proS-cis 0.48 0.65 5.62 5.37 0.33 1.02 5.82 3.36
c3-proR-trans 0.49 0.70 5.48 4.93 0.39 0.82 5.28 4.76
c3-proS-trans 0.50 0.52 541 6.71 0.41 0.81 5.05 4.79
c3-proS-cis 0.59 0.60 461 5.86 0.38 0.67 5.34 6.04
c3-proR-cis 0.69 0.92 3.92 3.42 0.53 1.22 413 2.38
c4-proR-trans 0.85 1.11 3.01 2.50 0.67 0.94 3.25 3.84
c4-proS-trans 0.88 1.18 2.86 2.21 0.70 0.76 3.11 5.26
c4-proR-cis 1.01 1.14 2.30 2.36 0.80 1.27 2.62 2.22
c4-proS-cis 1.01 1.16 2.27 2.29 0.67 1.02 3.28 3.34
c5-proS-trans 2.89 3.20 0.10 0.07 2.06 3.13 0.31 0.10
c5-proR-trans 2.89 3.43 0.09 0.05 2.01 2.72 0.34 0.19
c5-proS-cis 3.02 3.52 0.08 0.04 2.07 2.59 031 0.24
c5-proR-cis 3.11 3.54 0.07 0.04 2.05 2.86 0.32 0.15
c6-proR-trans 3.57 4.14 0.03 0.01 2.70 3.89 0.11 0.03
C6-proS-trans 3.58 3.95 0.03 0.02 2.69 2.72 0.11 0.19
c6-proR-cis 3.71 4.02 0.02 0.02 2.77 331 0.09 0.07
c6-proS-cis 3.74 4.14 0.02 0.01 2.74 3.81 0.10 0.03

3 Reference to Ey(c1-proR-trans)= --806.157489 hartree and Gn(c1-proR-trans) = -806.21223 hartree
b Reference to Ex(c1-proS-trans)= -806.185204 hartree and Gy(c2-proS-trans) = -806.24003 hartree
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3.

Calculated IR and VCD spectra
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Figure S2. Single conformer IR and VVCD spectra of MPAA calculated at the B3LYP/6-311++G(2d,p)/
IEFPCM(chloroform) level of theory.
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Figure S3. Comparison of calculated VCD spectra for MPAA:-DMSO adducts: (A) Boltzmann weighted over
all six conformers; (B) spectra for conformation c1
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Z(C-O(H)0=8) = -93.7°

Figure S4. The structure of mono-solvated cl:--(DMSO); calculated by taking into account dispersion
interactions with the B3LYP-GD3 functional under otherwise identical theoretical conditions.
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Figure S5. Potential energy surface for the rotation of the DMSO molecule bond to c1 (expressed as the angle
C-O(H)--0=S). The black line corresponds to calculations using B3LYP, the blue line represents energies
obtained with B3LYP-GD3.
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Figure S6. The structures of twofold-solvated c1.-(DMSO), Left: Structures obtained with the B3LYP
functional; Right: Representative structure obtained after including dispersion corrections (B3LYP-GD3)

S9



I I 1 I 1 T I I 1
a"ana, j225
[ ] £
|| u —4150 ©
non-solvated ¢1 !’ l. 4 oy
] u 5 °
) 4 QQJ
= u 3
" 10 5
| | i‘ -
n u 475 ~
L™ | 5
L 150 2
_ 091 o T 14
o] .
E 225
©
£ 0.6 | ]
— Y07 | | ]
[ TR |
& Rl 11 el l’ -
@ LN n
§ 03 "\ s
g |oes " .
7] ™ . o \ /
2 “H_..C n '
© o w
0.0 1 0. gl
T T T T T T T T T 1T
-150 -100 -50 0 50 100 150

angle C-O(H)--0O=S / deg

Figure S7. Dependence of the calculated rotational strength Ric-gy for the carbonyl stretching mode of
c1--(DMSO0); on the spatial orientation of the DMSO molecules (expressed as the angle C-O(H)--O=S). The red
stars mark the two localized minimum structures (B3LYP/6-311++G(2d,p)/IEFPCM(DMSQ))
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Figure S8. Calculated VVCD spectra for conformer c1 of the MPAA.-(CD;0OD) and MPAA.-(CD3;0D), adducts.

4.  Vibrational energy distribution

In the vibrational analysis, the following atom numbering given below is used:
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Table S10. Vibrational energy distribution analysis for c1 (B3LYP/6-311++G(2d,p)/IEFPCM(chloroform)).
For better comparison, the range below 500 cm™ is removed from the list. The color coding highlights the

modes discussed in the main text, important vibrational contributions are printed in bold type.

Vscaled Contributing internal coordination and contribution in percentage
3658  v(OH) 100
3129 v(Cg-Hy3) 62 V(C1p-Hie) 22 V(Cia-Hy7) 10
3123 Vv(Cg-Hy3) -24 V(Cio-Hss) 37 v(Cia-Hy7) 30
3113 v(Cg-Hy1) 20 V(Cio-His) 24 V(Cip-Hig) -29 V(Cia-Hy7) -17
3105 v(Cg-Hi1) 38 V(C1p-Hie) 36 V(Cia-Hy7) -20
3099  v(Cg-Hy) -34 V(Cyo-Hss) 31 V(Cip-Hie) 12 V(Cys-Ha7) -22
3064  V(Cig-Hyp) 91
2999 V(Cyo-Hpi) -31 V(Ci9-Hz,) 67
2952 v(Ci-H) 99
2940 v(Cy9-Ha1) 65 V(Cig-H2,) 27
1749 v(04-C5) 87
1606 v(Cg-Cyo) 10 v(C9-C12) 29
1590 v(C;-Cg) -18 v(C14-C10) 27 5(C7-C8-C10) 13
1499 3(H13-Cs-Cy0) 15 8(H13-Co-Cy2) 16 O(H15-C10-C14) 17 8(H16-C12-C14) 18
1469 3(H0-Ci9-Happ) -31 3(H,-Co-Cyy) 48 T(H3,-C19-015-C1) 13
1459 O(H15-C10-C1q) -11 S(H16-C12-Cy4) 10 8(H17-C14-Cy2) -26
1454 O(H0-Ci9-Hap) -28 S(H,1-Ci9-Hao) 29 O(H;2-Ci9-Ha1) -19 T(H20-C19-015-Cy) -12 T(H31-C19-015-Cy) 11
1444 §(Hy-Cio-Hy) 17 8(H21-Cag-Hao) 52 8(H5-Cig-Ha1) 13
1361 8(H,-C1-045) 57
1345 O(H11-Cs-Cyp) -15 O(H13-Co-Cyp) 14 T(H,-C1-045-Cy0) 23
1318 v(Cg-Cyp) -11 v(Co-Cyp) 14 S(H13-Co-Cy2) -19 T(H;-C1-045-Cyo) -11
1290  v(C;-Cg) 10 8(Hg-05-C3) 25 8(H,-C1-045) 16
1257 8(Hs-05-C3) -12 T(H,-C;-045-Cy) 33
1192 O(H2-Cio-Hay) 12 T(H21-C19-045-C1)-25 T(H22-C19-045-C1) 25
1187 v(C;-C;) 30
1177 8(H11-Cs-Cyo) 23 8(H13-Co-Cyy) 22 8(H15-C10-C14) -16 8(H16-C12-C14) -14
1157 V(C1,-Cya) 10 8(H15-C10-C14) -18 8(H16-C12-C14) 19 8(H17-C14-Cy2) 35
1149 8(Hz0-Cro-Hy2) 14 8(H21-Cio-Hyo) -12 T(H0-C19-015-C1) 34 T(H31-C19-015-Cy) -21 T(Hy-C19-045-C4) -16
1118  v(0s-Cs) 27 v(015-C;) 14 8(He-05-C5) -17
1089 v(0s-C3) -25 v(045-C4) 23 v(045-Cy9) -25 8(He-05-C3) 10
1080  v(Cg-C10) 20 V(Co-Cyo) -14 8(H13-Co-Cyp) -13 8(H17-C1a-Cy7) -13
1028 V(C1-C1a) 18 V(Ci14-Cyo) 16 8(Co-C12-C14q) -18 8(H15-C10-C14) 10 O(H16-C12-Cra) 11 3(Cg-C10-C14) -10
1000 V(C1p-C14) 15 V(Ci14-Cy0) 12 8(Co-C1-C1a) 24 8(Cg-C10-C1a) 12 3(C12-C1s-Cho) -16
988 T(H15-C10-C14-Cyo) -13 T(H16-C15-C1a-Co) 24 T(H17-C14-C1,-Co) 28 T(Co-C12-Cas-Cyo) -13
977 v(045-C4) 19 v(045-C10) 38 8(015-C4-C5) -10
967 T(H11-Cg-C10-C14) -17 T(H13-Co-C12-Ci4) -20 T(H15-C10-C14-Co) 31 T(H16-C15-C14-Co) 21
924 T(H11-Cg-C10-Cy4) -23 T(H13-Co-C12-Ci4) 18 T(H17-C14-C1,-Co) 23
878 v(C-Cy) 25 8(C12-C14-Cyo) -10
871 8(Cy2-C14-Cyo) 10 ©(0,4-C;-05-C3) 20 O(C53-C;-044-C4) 19
839 T(H11-Cg-C10-Ci4) 27 T(H13-Co-C15-Cyq) 25 T(H15-C10-C14-C1o) 23 T(H16-C15-C14-Cho) 25
757 T(H15-C10-C14-Cy0) 12 T(H16-C12-C14-Cyo) -11 T(C7-Cg-C10-C1a) -27
717 3(C1-C14-Cyp) 18 ©(0,4-C;-05-C3) -30
696 T(H11-Cg-C10-Cyq) -11 T(H13-Co-C15-Cyq) 11 T(H17-C14-C12-Co) -17 T(C7-Cs-C10-C14) -35 T(Co-C15-C14-Ci0)-10 T(C15-C14-C10-C5)10
650 v(0s-C3) 15 8(04-C5-05) 40
621 8(Cy-C1-C1a) -22 8(Cg-C10-C1s) 22 7(Hg-05-C5-Cy) -10
617 8(Cg-C10-C1s) 16 7(Hg-05-C5-Cy) 27
554 8(045-C-C5) 11 7(Hs-05-C5-Cy) 38
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Table S11. Vibrational energy distribution analysis for c1.-ACN (B3LYP/6-311++G(2d,p)/IEFPCM(acn))-
For better comparison, modes involving ACN and the range below 500 cm™ are removed from the list. The
color coding highlights the modes discussed in the main text, important vibrational contributions are printed

in bold type.

Vscaled

Contributing internal coordination and contribution in percentage

3252
3128
3122
3113
3105
3100
3062
2999
2957
2941
1715
1605
1589
1499
1467
1458
1451
1442
1382
1351
1326
1306
1263
1193
1190
1175
1165
1156
1145
1091
1078
1027
999
990
976
970
925
887
873
858
840
762
714
697
662
620
595

514

v(OH)97
v(Co-Hy3) 40
n(Co-Hy3) -39
v(Cg-Hy1) -20
v(Cg-Hy1) 37
v(Cg-Hy1) -33
V(Ci9-Hz0) 90
V(Ci9-Hy1) -33
v(Ci-H,) 98
V(Ci9-Ha1) 62
v(04-C3) 86
V(Ca-Cro) 10
n(Cy-Cy) -19
3(H11-Cg-Hyo) -15
8(H20-C19-Hy2) -30
O(H16-C12-C14) -10
8(H20-Cag-Hyo) -28
(Hao-C1o-Haz) 18
v(05-Cs) 15
8(H11-Cg-Ho) 14
8(H13-Cg-Hyp) -12
v(Cs-Cg) -12
v(Cs-Cg) 11
v(05-C3) -12
v(045-C4) 10
O(H11-Cg-H1o) 22
v(05-C3) 35
V(C1-Cy4) 10
8(Hz0-Cao-Hyo) 14
V(015-C1) 36
V(Cg-Cy0) 19
V(Cy0-C1a) 17
V(Cy0-Ciaq) -13
T(H15-C10-Ce-C) 14
v(045-C4) 18
T(H11-Cg-C-Cy) 21
T(H11-Cg-Co-Cy) -22
v(Cs-Cy) 28
8(C12-Cas-Cyo) -14
T(He-05-C3-C4) 41
T(H11-Ce-C-C4) -26
T(H15-C10-Ce-C7) -16
8(C12-C14-Cho) 16
T(H17-C14-C1,-Co) -28
v(05-C5) 10
8(C;-Cg-Cyp) 18
3(C5-Cg-Cyp) 14
8(Cy9-015-Cy) 11

V(Cio-H1s) 12
V(Cio-H1s) 34
V(Co-Hy3) -13
V(Cip-His) 37
V(Cio-His) 30

V(Ci9-Hp) 65

V(Ci9-Hp) 29

V(Co-Crz) 30
V(C10-C14) 28
3(H3-Co-Cy3) -16
8(H22-Cio-Hy1) 49
8(H17-C14-C11) 26
O(H21-Cio-Hapo) 31
8(H21-C19-Hao) 49
8(H-05-Cs) 33
8(Hi5-C10-Cs) -10
8(H13-Co-Cyy) 16
V(Cg-Cy0)11
T(H2-C1-045-Cyq) 27
v(C:-C;) 24
8(H22-Cio-Hy1) 11
3(H13-C-Cyp) 22
T(H,-C4-045-Cy) -13
8(H15-C10-Cg) 17
8(H21-Cae-Hao) -12
v(045-Cy9) -31
V(Co-Cpp) -13
V(Cy2-Cia) 19
V(C12-Cia) -15
T(H16-C15-C14-Cyo) 16
v(045-Cy0) 38
T(H13-Co-C7-C4) 23

T(H13-Co-C7-C1) 19

1(04-C;-05-C3) -22
(Ng-Hg-05-C3) 45
1(Hy3-Co-C7-Cy) -26
(H1g-C12-Cra-Cro) -13
1(04-C;-05-C3) -20
1(Cy-Ca-C10-Cra) -23
8(04-C5-05) 39
8(Ca-C10-Cra) -35
1(04-C;-05-C3) -13
1(04-C;-05-C3) 13

V(Cy2-Hig) 26
V(Cis-Hy7) 19
V(Cyo-His) -22
V(Cig-Hy7) -17

V(Cyp-Hie) 13

8(Co-C12-Caa) 10
8(H15-C10-Cg) 18
T(Hz5-C19-015-Cy) 13

8(Hzp-Cro-Ha1) -16
8(Hzp-Cro-Ha1) 16
8(H-C1-055) -17
8(H,-C1-015) 24
8(H-C1-045) 30

v(Ce-Cyr) -11

T(Hz1-C19-015-C1) -23
8(H15-C10-Cg) 18

8(H16-C12-C1a) 19
T(H30-C19-015-C1) 33

V(045-Cyq) 10
8(H16-C12-Cia) 11
8(Cg-Ci0-Cia) -12

T(H17-C14-C15-Co) 21

T(H15-Ca0-Cg-C7) -22

T(H17-C14-C15-Co) -17

T(H15-C10-Ce-C7) -23
T(C7-C8-C10-Cy4q) -14

1(Cs-C12-C14-C1o) -10
8(045-C4-C3) 12
8(Co-C15-Cra) 25
1(045-C5-C,-Cy) 15
1(C4-Co-Cy-C7) -19

v(Cy4s-Hy7) 20

V(Cip-Hie) 23

V(Cya-Hyp) -22

8(H16-C15-C1a) -18

T(Hz0-C19-015-C1) -12

8(04-C5-05) -11
T(H-C1-045-C10) 11

v(Cy2-C1a) 10

T(H35-C19-015-C1) 25

8(H16-C15-Caa) -14

8(Hl7»C14_C11) 36

T(H35-C19-015-C1) -18
8(H13-Co-Cyp) -11
3(Cy-C1p-Caa) -18
8(Cy-Crp-Caa) -24

T(C7-Cg-C10-Caa) -12

T(H16-C12-C14-Cyo) 22

T(H16-C12-C1a-Cr0) 24

1(C1-Co-Cs-C7) 12

V(Ca-Hy7) 22

T(Hy1-C19-015-C1) 11

T(H-C1-015-C10) 23

T(Hy1-C19-015-C1) -16

8(H17-C4-Cys) -11
8(Cg-C10-Cya) -12
8(C12-C14-C1o) 17

T(Co-C1,-C14-Cyo) -11
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Table S12. Vibrational energy distribution analysis for c1,-DMSO (B3LYP/6-311++G(2d,p)/IEFPCM(pmso))-
Modes involving DMSO and the range below 500 cm™ are removed from the list. The color coding highlights
the modes discussed in the main text, important vibrational contributions are printed in bold type.

Vsalea  CoONtributing internal coordination and contribution in percentage
3121 v(Co-Hy3) -44 V(Cio-H1s) 31 V(Cia-Hy7) 14
3113 v(Cg-Hyy)-19 V(Cy-H13) -16 V(Cyo-Hss) -21 V(C1p-Hig) 19 V(Ci4-Hy7) 23
3105 v(Cg-Hy1) 35 v(Cy2-Hye) 38 v(Cys-Hy7) -16
3099 v(Cg-Hy1) 36 V(Cy0-H1s) -30 V(Cip-Hyg) -12 V(Cia-Hy7) 20
3060 V(Ci9-Hao) 90
2999  v(Cyo-Hy) -32 v(Ci9-H,,) 66
2957 v(C4-H,) 99
2941  v(Cio-Hy) 64 V(Cig-Ha2) 27
2864  v(OH)92
1702 v(04-G3) 85
1605  v(Cg-Cyo) 10 V(Cs-Cyp) 30
1588 v(C;-Cg) -18 v(C14-Cyo) 28 3(C7-Cg-Cyp) 11
1498 3(H11-Cs-Cyo) 16 8(H13-Co-Cy) 16 8(H15-C10-Cra) 17 8(H16-C12-C14) 18
1467 3(H20-C19-Cpy) -31 O(H22-C19-Cy1) 48 T(H-C19-045-C4) 13
1458 O(H15-C10-C1a) -11 O(H16-C12-C14) 10 O(H17-C14-C10) 26
1451 3(H20-C19-Cy3) 28 8(H21-C19-Cyo) -30 8(H22-C19-Cp1) 17 T(H0-C19-015-C1) 12 T(H1-C19-045-C4) -11
1442 3(H20-C19-Cy2) 16 3(H21-C19-Cy0) 50 S(H2-C19-Cy1) 15
1425  §(Opmso-He-Cs) 14 8(He-05-C3) 30
1354 3(H13-Ce-Cp) 11 8(H,-C;-045) 43
1332 3(H11-Cg-Cyp) -12 3(H13-Co-Cy5) 14 3(H,-C;-0O45) 29 T(Hy-C;-045-Cy) -11
1311 v(Cg-Cyo) 13 v(Co-Cy5) -15 v(Cy2-Cyq) 10 T(Hy-C4-015-Cyo) 24
1266 v(C;-Cg) 12 T(H2-C1-045-C10) 20
1208  v(0s-C;) 40 v(C;-C;) -12 8(H-C4-O4g) 11
1191 O(Hp2-Ci9-Cyy) 11 T(H21-C19-015-C1) -23 T(H22-C19-015-C1) 25
1179 v(05-C;) 13 v(C;-C;) 20 T(H-C1-014-Cyo) -13
1174 3(H11-Cg-Cyo) -19 3(H13-Co-Cy,) -20 O(H15-C10-C14) 19 S(H16-C12-Ci4) 15
1155 v(C1,-Cyq) -10 O(H15-C10-C1aq) 17 O(H16-C12-C14) -19 S(H17-C14-C10) 36
1145 O3(H20-C19-Cyy) 14 8(H21-C19-Cao) -12 T(H20-C19-015-C1) 34 T(H31-C19-015-C1) -18 T(H-C19-045-C4) -18
1090  v(O44-Cy) 37 V(015-Cy) -32
1077 v(Cg-Cyo) 19 V(Cs-Cyy) -13 v(045-Cy5) 10 8(H13-Co-Cyp) -13 8(H17-C14-Cao) 11
1026 v(Cy,-C1q) 18 V(C14-Cy0) 15 8(Co-C12-Cyq) -17 8(H15-C10-C1a) 11 O(H16-C12-C14) 10 3(Cg-C10-C14) -10
999 V(Cy2-Cy4) -16 v(C14-Cyp) -13 3(Cy-C1-Cyq) -23 8(Cg-C10-Cyq) -12 8(C15-C14-Cyo) 16
990 T(H15-C10-Cs-C5) -13 T(H17-C14-C40-Csg) 18 T(H17-C14-C10-Cg) 22 7(C-Cs-C10-C14) 16
977  v(0:5Cy) 17 V(015-Cyg) 35
970 T(H11-Cg-C19-Ci4) 17 T(H13-Co-C7-Cy) -23 T(H15-C10-Cg-C7) 22 T(H17-C14-C10-Cg) 16
963 T(He-05-C5-C;) 31 T(Opmso-He-05-C3) 41 7(S=0-Hg-0s) -19
924 T(H11-Cg-C10-Ci4) 19 T(H13-Co-C5-C4) 20 T(H17-C14-C10-Cg) 20
891 v(Cs-C,) 28
874 3(C42-C14-Cyp) 15 0(0,4-C;-05-C3) 19
840 T(H11-Cg-C10-C14) -26 T(H13-Co-C-C4) 27 T(H15-C10-Ce-C5) 23 T(H17-C14-C10-Cg) 24
765 T(Hy5-C10-Cs-C5) -17 T(H17-C14-C10-Cg) 17 T(H17-C14-C10-Cg) -11 0(C4-Cg-Co-C7) -10
720  §(04-C5-Os) 12 8(C12-C14-C1o) 15 0(04-C1-05-C3) -19
697 T(H11-Cg-C10-Ca4) -12 T(H17-C14-C10-Cg) 19 T(C7-Cg-C10-C14q) -23 T(Co-C12-Cas-Cio) -19 T(Cy2-C14-C10-Cg) 14
670 8(04-C5-05) 35 8(045-C1-C5) 13 0(04-C;-05-C3) 11
620 3(Cy-C1-Ci4) -25 3(Cs-Cg-Cyp) -13 8(Cg-C10-Ci4) 37
596 3(C-Cg-Cyo) 14 0(04-C;-05-C3) -13 0(045-C5-C5-Cy) 16
518 3(0s-C5-Cy) 11 3(C19-015-C4) -14 0(0,4-C;-05-C3) -12 0(C;-Cs-Co-C7) -17
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5. Cartesian coordinates of selected structures

conformer cl

TIITOOIIITIOIOITIOOOOIOOOIO

dimer d11

OIIITIOIOITOOOOIIIOOO0OOIOOIIIOOIOIOOOOIIIOOOOIO

RPRNRRO

-2

WNWN P

RPADRMBMDWADMAWAWARANWRARRLRPRPWOW

-90122100
-08504000
-56547800
-12298100
-42863300
-80975700
-0.
-47198100
-1.
-2.
-1.
-47161700
-0.
-3.
-3.
-85791300
-4.
-41974600
.75263600
-01003400
-81434700
-45757700

59416400

10151200
84316200
08491600

42337300
34545000
51725100

41288100

-44736000
.78489100
-91376100
-38403900
-02228300
-94303900
-90570600
-46869200
-42914400
-84831200
-29096500
.76449300
.64762600
-36108900
-12685400
-42443100
-56679000
-99362200
-06378700
-84746400
-26965900
-44735400
.78488100
-91375500
-26965500
-02227900
-94303800
-90570500
-46870000
-42913400
-84831100
-29101100
. 76445000
-64767800
-36116600
-12681900
-42435000
-56680200
-99371100
-06371900
-84748100
-38403100

OOOOONNOOOO

-1.
-62561900
-13114900
-15573000
-52589900
-94180000
-28044700
-19134400
-44563100
-41021400
-85693900
-31107900
-18984000
-16198200
-64096100
-96716700
-08405500
-52639500
-33312600
-12118000
-15468400
-04045800
-62551300
-13114700
-15480500
-52604700
-94196500
-28062300
-19162500
-44569000
-41023700
-85710500
-31098100
-19002600
-16224200
.64088400
-96695800
-08411900
-52669200
-33295300
-12126100
-15558300

| L D L L T |
WWWNRRFPRRE

AWNWONONRLOO

| I I R AR Y N A A B |
WWWNRRRRRR

PRWNWONONELOO

-15044500
-08207000
-95912700
-80300600
-15872600
-83317300
-14043700
-35000800
-61699600
-36519500
. 71837500
-60741000
-00242200
-11426600
. 74555900
-98402500
-10688400
-41712900
-63218000
-65606200
-51271200
-94947500

04045800

ONPR R R

-49631400
-55193700
-33659000
-39245300
-26133900
-32505800
-24034600
-20505200
-96982000
-96618700
-14828200
-20526200
. 72074600
-23919200
.72431600
-14489800
-42482000
-16710400
-62446200
-36033400
-71203500
-14170700

-00451400
-86780400
-02630000
-17925800
-18498200
-32772000
-40556600
.24738800
-48484000
-20029700
-44388300
-86288900
.62613700
.27282800
-68136400
-83148300
-56359500
-59609300
-51256500
.70329700
-06500500
-00464300
-86800600
-02616300
-06486700
-18479100
-32735200
-40516500
-24698300
-48440400
-20024900
-44376700
-86303800
-62585500
.27278800
-68167800
-83157800
-56321400
-59575900
-51295600
.70278600
-17939600
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Bifurcated c1-DMSO

OOMWMIIITIOOIIIOIOIOOOOIOOOIO

H(1so0=2)
H(1so=2)
H(1so0=2)
C

H(1so0=2)
H(1so=2)
H(1so0=2)

0.
-0.

-1

-2

-1

1
o

NWNWWArDMDINODW

38139200
38140000

-38911300
-1.

0.

0.

0.

1.
-32138100
-3.
-2.
-3.
-2.
-3.
-1.
-4.
-4.
-3.
-4.
-1.
-1.
-46537500
-1.
-01712900
-98467600
-91397100
.21331100
-64803500
-90743700
.24597800
-16442300
-28129000
-87815900
-89881200

50811400
07186400
72039800
51465000
45767600

02811800
47806400
88031200
91590800
33415200
93347100
03583800
42592000
45222000
70133900
71036200
10823100

40832400

1
POPRPOOOWWhWwWN

-2

-15405800
-15419500

.22621600
-57144900
.76131500
-91033200
-16343500
-18907700
-05478700
-51369600
-46964200
-59295600
-11009300
-54311000
-03302200
-10912700
-02473400
-94026200
-94651400
-26260600
-51319100
-23415800
-83749200
-45875800
-91891900
-83987600
.77571100
-34671200
.74042200
-17849400
-1.
-1.
-1.
-64536800

62060900
02700200
61314800

Linear c1-DMSO (only stable without GD3)

OOMWIIITIOOIIIOIOIOOOOIOOOIO

H(1so=2)
H(1so0=2)
H(1so=2)
C

H(1so=2)
H(1so0=2)
H(1so=2)

-1

-0.
-0.

0.
-53388800

1

-2.
-2.
-2.
-3.
-2.
-3.
-2.
-3.
-3.
-4.
-4.
-37136000
-1.
-2.
-1.
-0.
-26243600
-93333800
-96509800
.76788700
-86968800
-11294800
-45239200
-56843900
-34743100
-57760800

-2

rOWhWbhwwnNDb

1.56147200
-29903200

24097600
08025400
67842300

33133600
49391900
88544900
19942400
07064000
59539000
76415100
75240800
32075600
02449800
30447400

88302800
60972600
79816700
91113500

COoORRRER

-1

OQOWWhwN

LU
RPOOONDNDNN

-09889500
-17355900
-06071500
.60853100
-33853700
.27071700
-0.
-10648100
-0.
-2.
-0.
.64165100
.24458100
-2.
-2.
-1.
-3.
-19164600
-45247500
-20020100
-46522000
-68894800
-39676200
-10339400
-09127000
-69489400
-44108500
-10278600
-41054900
-22649900
-00935400
-47403800

18716800

46428600
28862200
89773900

55804700
99432200
84582500
47578600

NORPRFRPORLPRLPOORO

PRPPPOOOOOOORLROOO

-12691700
-12678000

-39081000
-42383800
-23073500
.78484300
-32570900
-20548200
-15083700
-20946900
-13433700
-99050000
-20928600
-35444400
-96231000
-29213500
-82102400
-35566800
-46474300
-51410800
-18600400
-91921500
-81643700
.23775400
-21843600
-31811500
-39234200
-42597000
-23181300
-68762000
-24162300
-47184300
-06524800
-98858400

-48068000
-54196200
-31419600
-38354700
-31207100
.22329200
-25262000
.28784700
-99937400
-07805900
-26378500
-20764200
-80921200
-16985700
-89119400
-18143600
-33380800
-09716500
-55135600
-23861000
-64353300
-10929100
-41385400
-99685600
-16672200
-71709700
-66389000
-84461700
-20136600
-81008700
-67599400
-00738400
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Angled c1-DMSO (only stable with GD3)

.55752200
73187200
49882900
.00940800
59944900
.90913500
-0.
.52010700
45012900
-2.
-1.
-2.
-0.
-3.
-3.
16312800
-4.
74381300
.97618800
99380700
.03617700
.83388500
66572100
.01275900
.37197800
.12416700
34108700
-0.
-0.
-0.
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