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Figure S.1. Collisional half widths and corresponding linear fits for the 2519 15 <— 249 15 ro-vibrational transition
of the v, band of CH,F, perturbed by noble gases (cyrcles: experimental half widths; straight line: linear fit of
Lorentzian half widths against the buffer gas partial pressure).



Table S.1. Relative energies (kcal mol™) of the stationary points on the PES of (CH,F,), and (SO,), at CCSD(T)/CBS, DFT-D3/def2-TZVP and DFT/def2-TZVP
levels of theory.

(CH,F,), CCSD(T)/CBS BLYP-D3 TPSS-D3 B3LYP-D3 PBEO-D3 TPSSh-D3 PW6B95-D3 BLYP TPSS B3LYP PBEO TPSSh PW6B95

Structl 1.7 13 1.2 14 1.2 11 1.6 0.4 0.5 05 0.7 0.4 13
Struct2 11 0.7 0.6 0.8 0.7 0.6 1.0 0.3 0.2 0.3 0.4 0.2 0.8
Struct3 0.4 0.3 0.3 0.3 0.3 0.3 0.4 0.3 0.2 0.2 0.2 0.1 0.3
Struct4 05 0.2 0.2 0.3 0.3 0.3 0.6 0.0 0.0 0.0 0.1 0.0 0.5
Struct5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.0 0.1 0.0 0.0 0.0
Struct6 0.6 0.3 0.3 0.4 0.4 0.3 0.6 0.1 0.1 0.1 0.2 0.1 0.5

(SOy), CCSD(T)/CBS BLYP-D3 TPSS-D3 B3LYP-D3 PBEO-D3 TPSSh-D3 PW6B95-D3 BLYP TPSS B3LYP PBEO TPSSh PW6B95

Structl 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0
Struct2 0.4 0.4 0.4 0.5 0.5 0.5 0.6 0.6 0.5 0.6 0.6 0.5 0.6
Struct3 1.7 15 11 1.7 14 1.6 1.6 0.5 0.5 0.9 1.0 0.4 13
Struct4 14 1.0 0.7 1.2 1.0 1.2 11 0.1 0.2 0.4 0.6 0.0 0.9
Struct5 0.7 0.9 0.7 1.0 0.8 1.0 0.8 0.2 0.3 0.4 0.5 0.2 0.6
Struct6 0.1 0.3 0.3 0.3 0.3 0.4 0.4 0.2 0.2 0.2 0.2 0.1 0.4
Struct? 0.6 0.4 0.2 0.4 0.4 0.4 0.7 0.4 0.3 0.4 0.4 0.2 0.7
Struct8 0.8 0.4 0.3 0.6 0.4 0.5 0.8 0.0 0.1 0.2 0.3 0.0 0.6

Struct9 19 1.6 1.3 1.7 1.6 1.8 1.5 15 1.2 1.7 1.6 11 15




Table S.2. Boltzmann weights of the stationary points on the PES of (CH,F;), and (SO,), employed to compute Boltzmann averaged dissociation energies at
CCSD(T)/CBS, DFT-D3/def2-TZVP and DFT/def2-TZV/P levels of theory

(CH,F,), CCSD(T)/CBS BLYP-D3 TPSS-D3 B3LYP-D3 PBEO-D3 TPSSh-D3 PW6B95-D3 BLYP TPSS B3LYP PBEO TPSSh PW6B95

Structl - - - - - - - - - - - - -

Struct2 0.07 0.12 0.15 0.10 0.13 0.14 0.09 021 021 0.19 017 0.22 0.11
Struct3 0.25 0.23 0.23 0.25 0.24 0.24 0.26 0.20 0.22 0.23 024 022 0.26
Struct4 0.20 0.27 0.25 0.25 0.24 0.24 0.18 035 0.29 0.31 027 0.28 0.20
Structs 0.47 0.39 0.37 0.40 0.39 0.38 0.48 024 0.28 0.28 032 0.28 0.44
Struct6 - - - - - - - - - - - - -

<AE>? 2.80 2.18 2.08 2.34 2.18 2.04 2.49 080 1.17 1.09 1.43 1.13 2.00
<AE>," 2.81 2.19 2.08 2.35 2.18 2.04 2.54 0.78 1.15 1.08 1.41 1.10 2.04

(SOy). CCSD(T)/CBS BLYP-D3 TPSS-D3 B3LYP-D3 PBEO-D3 TPSSh-D3 PW6B95-D3 BLYP TPSS B3LYP PBEO TPSSh PW6B95

Structl 0.34 0.32 0.29 0.34 0.32 0.35 0.41 027 027 031 031 023 0.40
Struct2 0.17 0.16 0.15 0.16 0.15 0.14 0.15 010 012 011 011 011 0.13
Struct3 - - - - - - - - - - - - -
Struct4 - - - - - - - - - - - - -
Struct5 - - - - - - - - - - - - -
Struct6 0.27 0.19 0.18 0.21 0.20 0.18 0.20 020 019 022 021 021 0.21
Struct? 0.13 0.18 0.19 0.16 0.17 0.17 0.13 015 017 014 016 0.8 0.12
Struct8 0.09 0.16 0.18 0.13 0.15 0.15 0.11 028 025 022 020 027 0.13
Struct9 - - - - - - - - - - - - -
<AE>? 2.60 3.14 2.55 3.27 2.80 2.80 2.82 039 085 092 150 063 1.90
<AE>," 2.49 3.02 2.42 3.15 2.67 2.68 2.68 037 079 084 139 061 1.77

& Boltzmann averaged theoretical dissociation energy obtained without considering transition state structures.
® Boltzmann averaged theoretical dissociation energy obtained considering all conformers.



Table S.3. Geometrical parameters for the most stable (CH.F,), structure (Struct 5) and comparison to experimental values. ®

BLYP TPSS B3LYP PBEO TPSSh PW6B95 Experimental ®
Unit 1
C1H2 109.6 109.3 109.0 109.2 109.0 108.6 108.4
C1H3 109.6 109.3 109.0 109.2 109.0 108.6 108.4
ClF4 138.9 137.8 136.9 135.7 137.0 135.7 135.1
C1F5 138.0 137.2 136.2 135.1 136.4 135.2 135.1
£ H2C1H3 114.0 114.2 1135 113.1 113.9 113.3 112.8
Z FAC1F5 108.3 108.0 108.2 108.3 108.0 108.1 108.5
Unit 2
C7H6 109.7 109.4 109.1 109.3 109.1 108.7 108.4
C7H8 109.6 109.2 108.9 109.2 109.0 108.5 108.4
C7F9 138.5 137.5 136.5 1354 136.7 1354 135.1
C7F10 138.5 137.5 136.5 1354 136.7 1354 135.1
Z H6CT7H8 114.7 114.7 1141 113.6 1145 113.8 112.8
/ F9CT7F10 108.1 108.0 108.0 108.1 107.9 107.9 108.5
Interfragment
cilcz2 355.9 366.5 353.0 356.6 360.9 356.1 354.4
H2F10 276.7 288.6 273.6 277.6 282.0 273.7 276.5
H3F9 276.7 288.6 273.6 277.6 282.0 273.7 276.5
H8F4 262.3 271.2 261.1 265.2 268.3 270.1 263.0
« C1H3F9 110.5 109.2 109.2 109.1 109.3 107.6 -
< C1H2F10 110.5 109.2 109.2 109.1 109.3 107.6 -
« CTH8F4 1135 112.3 110.1 109.9 1114 103.9 -
/F5C1C7F9 -119.6 -119.5 -118.8 -118.9 -119.2 -117.0 -
at 5.9 6.5 7.9 7.3 7.1 12.6 7.2
B 7.0 8.6 8.8 8.5 8.3 10.5 8.9
MD lengths 1.6 4.8 -0.1 0.9 2.7 0.4 -
MAD lengths 1.8 4.8 1.4 0.9 2.7 1.4 -
MD angles -0.1 0.2 0.3 0.0 0.2 1.2 -
MAD angles 1.2 0.9 0.6 0.4 0.8 1.6 -

& Lengths and degrees are expressed in pm and deg, respectively. For atom labeling see Figure S.2

® From Ref. [23].
¢ See Ref. [23] for definition of this angle.



Table S.4. Geometrical parameters for the most stable (SO,), structure (Struct 1) and comparison to experimental values. ?

BLYP TPSS B3LYP PBEO TPSSh PW6B95 Experimental
Unit 1
S102 146.6 145.7 144.2 1434 144.7 143.1 143.1
S103 146.2 145.3 143.8 143.0 144.2 142.8 143.1
£ 0258103 118.3 1184 118.3 118.3 118.2 118.3 119.3
Unit 2
S405 146.3 1454 144.0 143.2 144.4 142.9 143.1
S406 146.3 1454 144.0 143.2 144.4 142.9 143.1
« 055406 1184 1185 118.3 1184 118.3 118.3 119.3
Interfragment
S105 353.5 359.2 350.7 355.7 344.3 344.4 -
S106 353.5 359.2 350.7 355.7 344.3 344.4 -
S1s4 370.6 381.8 371.0 375.6 358.5 3744 -
S402 315.9 329.1 314.7 317.1 305.3 3294 -
Rem 369.8 378.9 368.1 372.6 359.0 368.8 382.2
£ 510254 100.0 99.7 101.3 102.7 99.4 96.8 -
« 0258405 82.6 80.0 81.0 81.1 83.9 76.3 -
/ 025406 82.6 80.0 81.0 81.1 83.9 76.3 -
« 03510254 -180.0 -180.0 -180.0 -180.0 -180.0 -180.0 -
/ S102S405 -60.0 -60.8 -60.4 -60.4 -59.7 -62.1 -
Z S102S406 60.4 60.8 60.4 60.4 59.7 60.4 -
6° 117.6 122.6 120.6 120.0 115.3 131.3 127
6° 53.8 53.3 54.8 55.8 53.4 51.3 60.5
MD lengths 0.1 1.2 2.1 -1.8 -3.6 -2.8 -
MAD lengths 5.1 2.5 3.5 2.0 5.7 2.8
MD angles -4.5 -3.3 -35 -34 -5.2 -1.7
MAD angles 4.5 3.3 35 3.4 5.2 3.9

2 Lengths and degrees are expressed in pm and deg, respectively. For atom labeling see Figure S.3

® From Ref. [29].
¢ Distance between the centers of mass of the two fragments.
d See Ref. [29] for definition of this angle.



Figure S.2. Labeling of atoms within structure 5 of (CH,F,),.

S4

Figure S.3. Labeling of atoms within structure 1 of (SO,),.



