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Figures S1-S3. B3LYP-D3/6-311++G(2d,p) potential energy profiles for the interconversion of
conformers GA1-GA2 (S2), GA1-GA3, GA2-GA4 (53), GA5a-GA5b (54) of gallic acid.

Figure S4-S6. The CP-FTMW spectrum of laser ablated gallic acid in the 3-8 GHz region. In
Figure 54 is compared to the fitted spectra, in Figure S5 to the DFT predicted spectra for
conformers GA1-GAS5, and in Figure S6 to the sum of DFT predicted spectra with intensities
corrected using expected population ratios at room temperature.

Figure S7. Temperature dependence of the equilibrium relative population ratio Ncaz/Ncai of
conformers GA1 and GA2 calculated from the predicted B3LYP-D3/6-311++G(2d,p) vibrational
and rotational data.

Figure S7-S8 Results of the NCI analysis for the predicted GA3, GA4 and GA5 conformers of
gallic acid.

Figure S10. Molecular graph showing the results of the QTAIM analysis of conformers GA3,
GA4 and GAb5 of gallic acid.

Tables S1-S6. Predicted Rotational parameters, electric dipole moment components, and
energies for the five conformers of gallic acid, calculated at different levels of theory.

Table S7-511. r. geometry for the different conformers of gallic acid calculated at the B3LYP-
D3/6-311++G(2d,p) for the five predicted conformers of gallic acid.

Table S12-S13. Observed rotational transitions and residuals (all the values in MHz) for the
observed rotamers of gallic acid.
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Figure S1. B3LYP-D3/6-311++G(2d,p) potential energy profile for the rotation of the COOH group of
gallic acid interconverting conformers GA1-GA2 (see Figure 1). (1 kJ/mol = 83.5935 cm™).
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Figure S2. B3LYP-D3/6-311++G(2d,p) potential energy profile for the rotation of the OioHis group of
gallic acid interconverting conformers GA1-GA3 as well as GA2-GA4 (see Figure 1). (1 kJ/mol =83.5935

cm™).
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Figure S3. B3LYP-D3/6-311++G(2d,p) potential energy profile for the rotation of the COOH group of
gallic acid conformers GAS5 interconverting atropisomers (a) and (b) (see Figure 1). (1 kJ/mol = 83.5935

cm™).
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Figure S4. The CP-FTMW spectrum of laser ablated gallic acid in the 3-8 GHz region. The experimental
spectrum (upper black trace) is compared with the spectrum predicted with the fitted rotational parameters
(see Table 1) for rotamers R1 (lower blue trace) and R2 (lower red trace).
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Figure S5. The CP-FTMW spectrum of laser ablated gallic acid in the 3-8 GHz region. The
experimental spectrum (upper black trace) is compared with the spectra predicted from the DFT
B3LYP-D3/6-311++G(2d,p) rotational parameters (see Table 1) for conformers GA1 (blue trace), GA2
(red trace), GA3 (navy blue trace), GA4 (dark yellow trace) and GAS (dark gray trace) conformers. The
calculated spectra intensities correspond exclusively to the calculated electric dipole components and
have not been corrected for estimated populations. The spectrum of GA3 form thus corresponds to
dipole moment values of 1,=0.3 D, 14,=0.0 D, £=0.0 D.
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Figure S6. The CP-FTMW spectrum of laser ablated gallic acid in the 3-8 GHz region. The
experimental spectrum (upper black trace) is compared with the sum of spectra predicted from the DFT
B3LYP-D3/6-311++G(2d,p) rotational parameters (see Table 1) for conformers GA1 (blue trace), GA2
(red trace), GA3 (navy blue trace), GA4 (dark yellow trace) and GAS (dark gray trace) conformers. The
calculated spectra intensities have been corrected using relative populations predicted from Gibbs
energies. Only spectra for conformers GA1 and GA2 have appreciable intensities and alone reproduce
the observed spectrum.
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Figure S7. Temperature dependence of the equilibrium relative population ratio Nga2/Nga1 of conformers
GA1 and GA2 calculated from the predicted B3LYP-D3/6-311++G(2d,p) vibrational and rotational data.
According to these predictions the ratio of 0.3 observed in the supersonic expansion would correspond to
a temperature of 155 K.
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Figure S8. The figure shows the results of the non-covalent interaction (NCI) analysis (E. R. Johnson, et
al., J. Am. Chem. Soc. 2010, 132, 6498—6506) applied to conformers GA3 and GA4 of gallic acid. The
equilibrium structure calculated at the B3LYP-D3/6-311++G(2d,p) has been considered. Each point in
the scatter graph (see below) is a grid point in 3D space representing the reduced density gradient (RDQG)
vs. sign[A2]p. A2 is the largest second eigenvalue of the Hessian matrix of the electron density p. The
strength of weak interactions has a positive correlation with the electron density in the corresponding
region. Van der Waals interaction regions always have very small p values, while the regions
corresponding to strong steric effects and hydrogen bonding always have relatively large values p. A
negative sign of A, indicates attractive interactions since electron density is aggregated. A positive sign
of A, indicates repulsive interactions in which the electron density depletes. Thus, the product of the sign
of A, and p allows visualizing the non-covalent interactions. The spikes in the low part of the scatter
graphs represent the non-covalent interactions present. Those on the left part of the graph correspond to
attractive interactions and those on the right part correspond to repulsive interactions. Points with RGD <
0.5 a.u., are represented in the isosurface and the strength of the interaction is identified with the color
codes shown below.
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Figure S9. The figure shows the results of the non-covalent interaction (NCI) analysis (E. R. Johnson, et
al.,J. Am. Chem. Soc. 2010, 132, 6498-6506) applied to conformers GAS (@) and (b) of gallic acid. The
equilibrium structure calculated at the B3LYP-D3/6-311++G(2d,p) has been considered. Each point in
the scatter graph (see below) is a grid point in 3D space representing the reduced density gradient (RDG)
vs. sign[A2]p. A2 is the largest second eigenvalue of the Hessian matrix of the electron density p. The
strength of weak interactions has a positive correlation with the electron density in the corresponding
region. Van der Waals interaction regions always have very small p values, while the regions
corresponding to strong steric effects and hydrogen bonding always have relatively large values of p. A
negative sign of A, indicates attractive interactions since electron density is aggregated. A positive sign
of A, indicates repulsive interactions in which the electron density depletes. Thus, the product of the sign
of A, and p allows visualizing the non-covalent interactions. The spikes in the low part of the scatter
graphs represent the non-covalent interactions present. Those on the left part of the graph correspond to
attractive interactions and those on the right part correspond to repulsive interactions. Points with RGD <
0.5 a.u., are represented in the isosurface and the strength of the interaction is identified with the color
codes shown below.

GA5S

0.050 0.050

0.000 0.000

RDG (a.u)
RDG (a.u)

-0.050 -0.050

L L
w (3] = = © el
o (5] - - @ o o o o o o
¢ % § = s S g i 7 & = s
. sign(A,)p (a.u.
sign(A)p (a.u.) gn(hz)p (a.u.)

11



Figure S10. Molecular graph showing the results of the QTAIM analysis of conformers GA3, GA4 and
GAS of gallic acid. Critical points are depicted with different colors, grey for the (3,-3) maxima locating
the atoms, yellow for the (3,-1) bond critical points (BCP), and red (3,1) ring critical points (RCP). Bond
paths (BP) are shown in orange. The equilibrium structures calculated at the B3LYP-D3/6-311++G(2d,p)
has been considered. As can be seen, there are no BCP locating possible hydrogen bonds between OH
groups.
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Table S1. Rotational parameters, electric dipole moment components, and energies for the five
conformers of gallic acid calculated at B3LYP-D3/6-311++G(2d,p) level of theory.

Param.? GAl GA2 GA3 GA4 GA5
A/MHz 1602.4 1602.3 1596.4 1595.8 1600.4
B/MHz 663.6 663.3 663.8 663.8 662.3
C/MHz 469.3 469.1 468.9 468.8 469.2
K -0.66 -0.66 -0.65 -0.65 -0.66
P.ul? 761.5 761.9 761.3 761.3 762.2
Py/uA? 315.3 315.4 316.5 316.7 314.9
P.ul? 0.0 0.0 0.0 0.0 0.9
/D 1.9 1.8 0.3 0.3 33
/D 1.4 42 0.0 2.8 1.4
/D 0.0 0.0 0.0 0.0 0.9
AE Jem’™ 0.0 160 1265 1288 1280
AG /em’™ 0.0 116 1162 1161 1355

* A, B and C are the rotational constants. x is the Ray’s asymmetry parameter (-1<x=(2B-4-C)/(4-C)<1).
P, (= a, b or ¢), are the planar moments of inertia derived from the inertial moments /, (i.e. Pc=(la+1v-
1)/2). ph, th, the, are the electric dipole moment components along the principal inertial axes. AE and AG
are the relative electronic and Gibbs energy related to GA1 conformer that has values of -646.7245244
Hartree and -646.633306 Hartree respectively. (1 kJ/mol = 83.5935 cm™).

Table S2. Rotational parameters, electric dipole moment components, and energies for the five
conformers of gallic acid calculated at B3LYP-D3BJ/6-311++G(2d,p) level of theory.

Param.’ GAl GA2 GA3 GA4 GA5
A/MHz 1607.1 1607.0 1598.8 1598.1 1605.8
B/MHz 664.6 664.2 665.1 665.1 663.0
C/MHz 470.2 470.0 469.7 469.7 470.0
K -0.66 -0.66 -0.65 -0.65 -0.66
P./ul? 760.4 760.8 759.9 759.8 761.4
Py/ul? 314.4 3144 316.1 316.2 313.8
P/ul? 0.0 0.0 0.0 0.0 0.9
/D 1.9 1.8 0.3 0.3 3.3
/D 1.4 42 0.0 2.8 1.4
Le/D 0.0 0.0 0.0 0.0 0.9
AE /em™! 0.0 158 1237 1260 1367
AG /em’! 0.0 120 1139 1144 1416

* A, B and C are the rotational constants. x is the Ray’s asymmetry parameter (-1<x=(2B-4-C)/(4-C)<1).
Py (o= a, b or ¢), are the planar moments of inertia derived from the inertial moments /, (i.e. Pe=(la+1v-
1)/2). wa, 1, the, are the electric dipole moment components along the principal inertial axes. AE and AG
are the relative electronic and Gibbs energy related to GA1 conformer that has values of -646.7435645
Hartree and -646.652142 Hartree respectively. (1 kJ/mol = 83.5935 cm™).
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Table S3. Rotational parameters, electric dipole moment components, and energies for the five
conformers of gallic acid calculated at B3LYP-D3BJ/def2TZVP level of theory.

Param.’ GA1l GA2 GA3 GA4 GA5
A/MHz 1609.4 1609.3 1600.5 1599.8 1608.5
B/MHz 664.9 664.6 665.5 665.6 663.4
C/MHz 470.5 470.3 470.1 470.0 470.5
K -0.66 -0.66 -0.65 -0.65 -0.66
P.ul? 760.1 760.5 759.3 759.3 760.9
Py/ul? 314.0 314.1 315.7 315.9 313.3
P./ul? 0.0 0.0 0.0 0.0 0.9
/D 1.9 1.9 0.2 0.3 3.4
/D 1.4 4.2 0.0 2.8 1.4
/D 0.0 0.0 0.0 0.0 1.0
AE /em’! 0.0 159 1200 1223 1421
AG Jem™! 0.0 131 1158 1172 1379

* A, B and C are the rotational constants. x is the Ray’s asymmetry parameter (-1<x=(2B-4-C)/(4-C)<1).
P, (= a, b or ¢), are the planar moments of inertia derived from the inertial moments /, (i.e. Pc=(la+1v-
1)/2). ph, th, the, are the electric dipole moment components along the principal inertial axes. AE and AG
are the relative electronic and Gibbs energy related to GA1 conformer that has values of -646.7979253
Hartree and -646.706264 Hartree respectively. (1 kJ/mol = 83.5935 cm™).

Table S4. Rotational parameters, electric dipole moment components, and energies for the five
conformers of gallic acid calculated at MP2/6-311++G(2d,p) level of theory.

Param.? GA1l GA2 GA3 GA4 GA5
A/MHz 1602.1 1602.0 1596.0 1595.4 1596.9
B/MHz 663.4 663.0 663.2 663.3 662.4
C/MHz 469.1 468.9 468.5 468.5 469.0
K -0.66 -0.66 -0.65 -0.65 -0.66
P.ul? 761.8 762.3 762.0 761.9 762.0
Py/uA? 315.5 315.5 316.7 316.8 315.5
P./ul? 0.0 0.0 0.0 0.0 0.9
/D 1.6 1.3 0.6 0.6 3.2
/D 1.4 42 0.3 2.7 1.3
1e/D 0.8 0.7 0.2 0.4 0.7
AE /em’! 0.0 136 1270 1286 1307
AG Jem™! 0.0 113 1091 1150 1604

* A, B and C are the rotational constants. x is the Ray’s asymmetry parameter (-1<x=(2B-4-C)/(4-C)<1).
P, (= a, b or ¢), are the planar moments of inertia derived from the inertial moments /, (i.e. Pe=(la+1v-
1)/2). ph, th, the, are the electric dipole moment components along the principal inertial axes. AE and AG
are the relative electronic and Gibbs energy related to GA1 conformer that has values of -645.1706947
Hartree and -645.080852 Hartree respectively. (1 kJ/mol = 83.5935 cm™).
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Table S5. Rotational parameters, electric dipole moment components, and energies for the five
conformers of gallic acid calculated at MP2/aug-cc-PVDZ level of theory.

Param.? GA1l GA2 GA3 GA4 GA5
A/MHz 1579.5 1579.4 1575.5 1574.9 1572.3
B/MHz 654.8 654.4 654.3 654.3 654.2
C/MHz 462.9 462.7 462.3 462.3 462.7
K -0.66 -0.66 -0.66 -0.65 -0.65
P./ulA® 771.8 772.3 772.4 772.3 771.6
Py/uA? 320.0 320.0 320.8 320.8 320.5
P./ul? 0.0 0.0 0.0 0.0 0.9
/D 1.5 1.3 0.5 0.5 3.2
/D 1.4 4.1 0.3 2.6 1.3
1e/D 0.8 0.8 0.1 0.3 1.0
AE /em’! 0.0 138 1163 1179 1334

* A, B and C are the rotational constants. x is the Ray’s asymmetry parameter (-1<x=(2B-4-C)/(4-C)<1).
P, (o= a, b or ¢), are the planar moments of inertia derived from the inertial moments /, (i.e. Pe=(la+1v-
1)/2). ph, th, 1, are the electric dipole moment components along the principal inertial axes. AE is the

relative electronic energy related to GA1 conformer that has a value of -644.9228737. (1 kJ/mol = 83.5935
cm™).

Table S6. Rotational parameters, electric dipole moment components, and energies for the five
conformers of gallic acid calculated at MP2/aug-cc-PVTZ level of theory.

Param.? GAl GA2 GA3 GA4 GAS
A/MHz 1607.2 1607.1 1601.1 1600.2 1601.6
B/MHz 665.6 665.2 665.2 665.5 664.6
C/MHz 470.7 470.5 469.9 470.0 470.5
K -0.66 -0.66 -0.65 -0.65 -0.66
Po/ul? 759.3 759.7 759.8 759.4 759.5
Py/uA? 314.4 314.4 315.7 315.8 314.6
P./ul? 0.0 0.0 0.0 0.0 0.9
1/D 1.5 1.7 0.5 0.5 3.3
/D 1.6 4.0 0.1 2.6 0.6
Le/D 0.0 0.0 0.0 0 1.3
AE /em’™ 0.0 142 1186 1206 1464

* A, B and C are the rotational constants. x is the Ray’s asymmetry parameter (-1<&=(2B-4-C)/(4-C)<1).
Py (o= a, b or ¢), are the planar moments of inertia derived from the inertial moments /I, (i.e. Pc=(lat1y-
1)/2). tha, th, e, are the electric dipole moment components along the principal inertial axes. AE is the
relative electronic energy related to GA1 conformer that has a value of -645.4631638 Hartree. (1 kJ/mol
=83.5935 cm™).
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Table S7: Predicted coordinates of the molecular structure of GA1 conformer calculated at B3LYP-GD3/6-
311++G(2d,p) level of theory.

Atom a b c
C-1 1.050 -0.025 0.000
C-2 0.376 1.196 0.000
C-3 -1.011 1.214 0.000
C-4 -1.723 0.014 0.000
C-5 -1.040 -1.203 0.000
C-6 0.342 -1.230 0.000
C-7 2.529 -0.105 0.000
0-8 3.166 -1.134 0.000
0-9 3.132 1.111 0.000

0-10 -1.667 2.408 0.000

0-11 -3.087 0.086 0.000

0-12 -1.844 -2.319 0.000

H-13 0.915 2.132 0.000

H-14 0.887 -2.166 0.000

H-15 4.087 0.943 0.000

H-16 -2.620 2.243 0.000

H-17 -3.451 -0.810 0.000

H-18 -1.306 -3.117 0.000

Table S8: Predicted coordinates of the molecular structure of GA2 conformer calculated at B3LYP-GD3/6-
311++G(2d,p) level of theory.

Atom a b c
C-1 1.050 -0.029 0.000
C-2 0.378 1.198 0.000
C3 -1.006 1.207 0.000
C+4 -1.723 0.011 0.000
C-5 -1.045 -1.210 0.000
C-6 0.340 -1.228 0.000
C-7 2.529 -0.101 0.000
0-8 3.176 -1.122 0.000
0-9 3.125 1.123 0.000

0-10 -1.779 2.346 0.000

0-11 -3.089 -0.021 0.000

0-12 -1.735 -2.383 0.000

H-13 0.933 2.127 0.000

H-14 0.867 -2.172 0.000

H-15 4.080 0.959 0.000

H-16 -1.220 3.130 0.000

H-17 -3.427 0.884 0.000

H-18 -2.683 -2.192 0.000



Table S9: Predicted coordinates of the molecular structure of GA3 conformer calculated at B3LYP-GD3/6-
311++G(2d,p) level of theory.

Atom a b c
C-1 1.053 -0.033 0.000
C-2 0.376 1.188 0.000
C-3 -1.012 1.220 0.000
C-4 -1.738 0.024 0.000
C-5 -1.045 -1.192 0.000
C-6 0.337 -1.230 0.000
C-7 2.528 -0.113 0.000
0-8 3.168 -1.141 0.000
0-9 3.133 1.105 0.000

0-10 -1.737 2.376 0.000

0-11 -3.092 0.067 0.000

0-12 -1.848 -2.308 0.000

H-13 0.935 2.115 0.000

H-14 0.874 -2.171 0.000

H-15 4.087 0.935 0.000

H-16 -1.137 3.130 0.000

H-17 -3.426 -0.841 0.000

H-18 -1.310 -3.107 0.000

Table S10: Predicted coordinates of the molecular structure of GA4 conformer calculated at B3LYP-GD3/6-
311++G(2d,p) level of theory.

Atom a b c
C-1 1.053 0.020 0.000
C-2 0.341 1.219 0.000
C-3 -1.046 1.215 0.000
C-4 -1.738 -0.002 0.000
C-5 -1.012 -1.197 0.000
C-6 0.372 -1.199 0.000
C-7 2.529 0.092 0.000
0-8 3.175 1.116 0.000
0-9 3.126 -1.130 0.000
0-10 -1.801 2.351 0.000
0-11 -3.093 0.004 0.000
0-12 -1.784 -2.335 0.000
H-13 0.890 2.153 0.000
H-14 0.920 -2.133 0.000
H-15 4.081 -0.965 0.000
H-16 -1.221 3.120 0.000
H-17 -3.402 -0.912 0.000

H-18 -1.226 -3.119 0.000



Table S11: Predicted coordinates of the molecular structure of GAS5 conformer calculated at B3SLYP-GD3/6-

311++G(2d,p) level of theory.

Atom a b c
C-1 1.044 -0.027 -0.001
C-2 0.380 1.200 0.008
C-3 -1.009 1.215 0.007
C-4 -1.714 0.013 -0.022
C-5 -1.043 -1.211 0.008
C-6 0.343 -1.233 0.007
C-7 2.529 -0.103 -0.006
0-8 3.168 -1.128 -0.010
0-9 3.126 1.117 -0.006

0-10 -1.667 2.407 0.019

0-11 -3.109 0.034 0.008

0-12 -1.736 -2.382 0.020

H-13 0.921 2.134 0.021

H-14 0.874 -2.175 0.019

H-15 4.081 0.954 -0.009

H-16 -2.605 2.236 0.181

H-17 -3.454 0.032 -0.895

H-18 -2.669 -2.184 0.186
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Table S12: Observed rotational transitions and residuals (all the values in MHz), fitted rotational
parameters with standard errors, and correlation coefficients of the fit for R1 rotamer.

J KiaKa J7 KaK’ Obs. Obs.-Cal. Error

1: 2 0 2 1 0 1 2238.8424 0.0049 0.015

2: 4 1 3 4 0 4 2302.0875 -0.0042 0.015

3: 2 1 1 1 1 0 2459.8921 0.0050 0.015

4: 3 0 3 2 1 2 2521.4940 0.0048 0.015

5: 4 2 2 4 1 3 2573.7596 -0.0034 0.015

6: 3 2 1 31 2 2677.3715 0.0011 0.015

7: 6 2 4 6 1 5 2818.3292 -0.0041 0.015

g8: 2 1 2 1 0 1 3011.2778 -0.0006 0.015

9: 5 1 4 5 0 5 3074.2266 0.0056 0.015

10: 3 1 3 2 1 2 3091.9814 0.0040 0.015
11: 7 2 5 7 1 6 3255.8844 0.0006 0.015
12: 3 0 3 2 0 2 3293.9287 -0.0013 0.015
13: 3 2 2 2 2 1 3398.8409 -0.0008 0.015
14: 2 2 1 2 1 2 3400.1133 0.0105 0.015
15: 3 2 1 2 2 0 3503.7542 0.0005 0.015
l16: 3 1 2 2 1 1 3671.5668 -0.0002 0.015
17: 3 2 2 31 3 3706.9645 -0.0026 0.015
18: 4 0 4 31 3 3717.4233 -0.0016 0.015
19: 5 1 4 4 2 3 3807.2779 0.0040 0.015
20 3 1 3 2 0 2 3864.4191 0.0008 0.015
21: 8 3 5 8 2 6 3911.1341 -0.0016 0.015
22: 8 2 6 g8 1 7 3932.5759 -0.0013 0.015
23: 9 3 6 9 2 7 3933.9765 -0.0038 0.015
24: 6 1 5 6 0 6 4016.3984 -0.0022 0.015
25: 7 3 4 7 2 5 4076.2957 0.0030 0.015
26: 4 1 4 3 1 3 4096.1143 -0.0010 0.015
27: 4 2 3 4 1 4 4121.4974 0.0036 0.015
28: 10 3 7 10 2 8 4197.7014 -0.0002 0.015
29: 4 0 4 3 0 3 4287.9136 0.0004 0.015
30: 6 3 3 6 2 4 4353.7968 -0.0033 0.015
31: 7 2 5 6 3 4 4393.9923 0.0026 0.015
32: 9 3 6 8 4 5 4501.4082 0.0095 0.015
33: 4 2 3 3 2 2 4510.6414 -0.0006 0.015
34: 4 3 2 3 3 1 4579.4739 -0.0027 0.015
35: 4 3 1 3 3 0 4593.6095 0.0000 0.015
36: 5 2 4 5 1 5 4642.6986 -0.0025 0.015
37: 5 3 2 5 2 3 4656.0790 0.0018 0.015
38: 4 1 4 3 0 3 4666.6032 -0.0003 0.015
39: 11 3 8 11 2 9 4731.1691 0.0026 0.015
40: 4 2 2 3 2 1 4754.3427 -0.0004 0.015
41: 9 2 7 9 1 8 4831.2034 -0.0011 0.015
42: 5 0 5 4 1 4 4854.5458 -0.0009 0.015
43: 4 1 3 31 2 4857.9498 -0.0006 0.015
44: 4 3 1 4 2 2 4907.4168 0.0015 0.015
45: 7 1 6 717 4995.9495 0.0046 0.015
46: 7 1 6 70 7 5064.6774 -0.0008 0.015
47: 3 3 0 3 2 1 5068.1468 -0.0020 0.015
48: 5 1 5 4 1 4 5083.4996 -0.0006 0.015
49: 12 4 8 12 3 9 5150.4286 -0.0090 0.015
50: 3 3 1 3 2 2 5197.7329 0.0011 0.015
51: 5 0 5 4 0 4 5233.2371 0.0000 0.015
52: 6 2 5 6 1 6 5264.5359 0.0008 0.015
53: 4 3 2 4 2 3 5266.5652 -0.0011 0.015
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PARAMETERS IN FIT WITH STANDARD ERRORS ON THOSE THAT ARE FITTED:

10000
20000
30000
200
1100
2000
40100
50000

C
Dy
Dok
Dx
ds
dx

/MHz
/MHz
/MHz
/MHz
/MHz
/MHz
/MHz
/MHz

CORRELATION COEFFICIENTS, Cij:

1.0000
0.2513 1.
0.2582 0.
-0.1857 -0.
-0.1492 -0.
-0.6306 0.
-0.0762 -0.
0.1368 0.

0000
5486
8305
2829
2093
5555
3847

.0000
L7219
.0338
.0594
.3391
.2128

1602.
663.
469.
0
0
0
0
0

.0000
.1282 1
.1389 -0
.2104 0
.1837 -0

84558 (20)
46993 (10)
477690 (86)

.00000690 (86)
.0000190(20)
.000037(11)
.00000209(23)
.000000510 (88)

.0000

.5443 1.0000

.2892 -0.1317 1.0000
.1687 0.0089 -0.7615

1.0000
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Table S13: Observed rotational transitions and residuals (all the values in MHz), fitted rotational
parameters with standard errors, and correlation coefficients of the fit for R2 rotamer.

J KiaKa J7 KaK’ Obs. Obs.-Cal. Error

1: 4 1 3 4 0 4 2300.9233 0.0073 0.015

2: 4 2 2 4 1 3 2574.1653 -0.0004 0.015

3: 5 2 3 5 1 4 2603.2340 -0.0057 0.015

4: 3 2 1 31 2 2677.9094 -0.0062 0.015

5: 6 2 4 6 1 5 2817.7070 0.0034 0.015

6: 2 2 0 2 1 1 2845.6971 -0.0011 0.015

7: 2 1 2 1 0 1 3010.6151 -0.0019 0.015

8: 5 1 4 5 0 5 3072.2927 -0.0029 0.015

9: 3 1 3 2 1 2 3090.7407 0.0092 0.015

10: 7 2 5 7 1 6 3254.3297 0.0004 0.015
11: 3 0 3 2 0 2 3292.5928 0.0005 0.015
12: 3 1 2 2 1 1 3669.8407 0.0020 0.015
13: 3 2 2 3 1 3 3706.7697 0.0010 0.015
14: 4 0 4 31 3 3715.3969 0.0000 0.015
15: 5 1 4 4 2 3 3803.5990 0.0019 0.015
l16: 3 1 3 2 0 2 3863.4752 0.0002 0.015
17: 8 3 5 8 2 6 3911.%240 -0.0001 0.015
18: 8 2 6 g8 1 7 3929.8843 -0.0036 0.015
19: 6 1 5 6 0 6 4013.7039 -0.0064 0.015
20 7 3 4 7 2 5 4077.5792 0.0001 0.015
21: 4 1 4 3 1 3 4094.4967 -0.0002 0.015
22: 4 2 3 4 1 4 4120.9231 -0.0044 0.015
23: 4 0 4 3 0 3 4286.2719 -0.0076 0.015
24: 11 3 9 10 4 o6 4345.7539 -0.0026 0.015
25: 6 3 3 6 2 4 4355.2003 0.0014 0.015
26 7 2 5 6 3 4 4387.9974 -0.0009 0.015
27 9 3 6 8 4 5 4493.3570 0.0100 0.015
28 4 2 3 3 2 2 4508.6555 -0.0004 0.015
29: 4 3 1 3 3 0 4591.4678 -0.0005 0.015
30: 5 2 4 5 1 5 4641.6828 0.0023 0.015
31: 12 4 9 11 5 6 4654.7664 0.0024 0.015
32: 5 3 2 5 2 3 4657.3127 0.0022 0.015
33: 4 1 4 3 0 3 4665.3795 -0.0001 0.015
34: 4 2 2 3 2 1 4751.9664 -0.0015 0.015
35: 9 2 7 9 1 8 4827.3468 0.0087 0.015
36: 5 0 5 4 1 4 4852.2278 -0.0011 0.015
37 4 1 3 3 1 2 4855.7187 0.0007 0.015
38: 4 3 1 4 2 2 4908.3726 -0.0002 0.015
39: 7 1 6 7 0 7 5061.3471 0.0020 0.015
40: 3 3 O 3 2 1 5068.8703 -0.0020 0.015
41: 5 1 5 4 1 4 5081.5382 0.0070 0.015
42: 3 3 1 3 2 2 5198.2318 -0.0023 0.015
43: 5 0 5 4 0 4 5231.3290 -0.0001 0.015
44: 6 2 5 6 1 6 5262.9923 -0.0014 0.015
45: 4 3 2 4 2 3 5266.9496 -0.0021 0.015
46: 2 2 1 1 1 0 5277.4003 -0.0005 0.015
47: 6 1 5 5 2 4 5296.4214 0.0000 0.015
48: 11 4 7 11 3 8 5337.4375 -0.0051 0.015
49: 5 3 3 5 2 4 5397.4370 0.0035 0.015
50: 5 1 5 4 0 4 5460.6339 0.0025 0.015
51: 2 2 O 1 1 1 5498.2415 0.0017 0.015
52: 5 2 4 4 2 3 5602.2840 -0.0001 0.015
53: 6 3 4 6 2 5 5609.0068 0.0030 0.015
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112: 8 0 8 71 7 7928.9830 -0.0003 0.015
113: 12 5 7 12 4 8 7931.4308 0.0037 0.015
114: 11 4 8 11 3 9 7957.3281 -0.0118 0.015
115: 8 1 8 717 7964.4213 -0.0008 0.015
1le: 8 0 8 7 0 7 7997.8861 0.0021 0.015
PARAMETERS IN FIT WITH STANDARD ERRORS ON THOSE THAT ARE FITTED:
10000 A /MHz 1602.69867(25)
20000 B /MHz 663.13549(10)
30000 C /MHz 469.30622(10)
200 Dy /MHz 0.00000605(63)
1100 Dk /MHz 0.0000274 (26)
2000 Dk /MHz 0.000039(13)
40100 ds /MHz 0.00000253(33)
50000 dx /MHz 0.00000025(11)
CORRELATION COEFFICIENTS, Cijy:
1.0000
0.3506 1.0000
0.1471 0.2583 1.0000
-0.2467 -0.6517 -0.6833 1.0000
-0.0148 -0.2819 0.0455 0.0318 1.0000
-0.6786 0.0143 0.0293 0.0836 -0.6361 1.0000
-0.2074 -0.5737 0.5866 0.0347 0.2646 0.0620 1.0000
0.1483 -0.0182 -0.3942 0.3139 0.1891 -0.2630 -0.3781
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