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Table S.1: Independent rate constants plotted in Figure 4.

%Hg [H,0]%/ 10* Kops/ 1072

(molecules® cm™®) (cm® molecule™s™)

Reported coefficient

0 <<0.09 3.35+0.17%
Air
28+5 0.28 3.6£0.1
46 £5 0.77 3.8+0.2
62+5 1.40 46+0.4
70+5 1.78 5.3+0.3
90 +5 2.94 5.8+0.3
95+5 3.28 6.4+0.2°
100+ 5 3.63 71+04

Nqultra pure

5+5 0.09 35201
26+5 0.25 3.7+0.1
40+ 5 0.58 42+0.2
60+5 131 43+0.1
70+5 1.78 4.8+ 0.2
79+5 2.27 55+04
100 +5 3.63 7.2+ 0.2

a) Ref. 1

b)Determined in a different reaction chamber(60 L collapsible Teflon bag)



Table S.2: Independent rate constants plotted in Figure 5.

% Hg [H,0]%/ 10% Kops/ 1072

(molecules® cm™®) (cm® molecule™s™)

Reported coefficient

0 << 0.09 5.9+ 0.6%
Air

5+5 0.09 6.1+0.2°
25+5 0.23 7.0+ 0.4°
25+5 0.23 7.2+0.3°
40+5 0.58 6.7+0.2°
60 £5 1.31 8.8+ 0.4°
755 2.04 9.9+0.2°
95+5 3.28 11.5 £ 0.3°
100+ 5 3.63 12.5 + 0.4°
100+5 3.63 13.2+0.6°

Nyultra pure

5%5 0.09 6.2+0.2°
60+5 131 9.1+0.3°
70+5 1.78 10.4 +£0.3°
85+5 2.62 11.9+0.3°
95+5 3.28 10.8 £ 0.3°

a) Ref.2

b) Reference reaction: CsHi2 + OH
c) Reference reaction: C7Hy6 + OH



All the computational results presented below have been calculated at the
uCCSD(T)/aug-cc-pVDZ/[luMP2/aug-cc-pVDZ level of theory, using the Gaussian 09
program package.®

Table S.3: Structures and dipolar moments (p) for the ROH conformers.

Conformers Structure M (D)
MP2
C.HsOH
C,HsOH-1 af:; 1.74
C,Hs0H-2 J\"“’ 1.87
e b N '
C3H,OH
C3H,OH-1 1.66
C3H,OH-2 1.65
C3H,OH-3 1.92
C3H,OH-4 1,90
C3H,OH-5 1,83




Table S.4: Relative energy including ZPE correction (A(E+ZPE), relative Gibbs free energy
(AG°®294x), the corresponding equilibrium constants (Kygk) and dipolar moments (u) of the
ROH(H,0) and OH(H,O) complexes.The available literature values are also reported in red,
forcomparison.

Complexes Structure | A(E+ZPE) AG® K™eq200 | 1 (D)
(kcal mol™) | (kcal mol™) Keg-20ak min_ MP2
+1 (cm® molecule™) K (Ce:]-ggm
kcal/mol molecule™)*
) 1.59 26x10% | 1 5yq0%. | 420
OH(H,0 T8 { -3.83 X 2
(F:0) / 1.14°2 5.7 x 1024 | 48x10% | (3.75)°
C,HsOH
y SR a{: | A4x107-
[CsHsOH(H,0)]a ™) &% 396 2.28 8.0 x 10 Laxio? | 280
o
9 3.0x10!-
-22 ’
[C2HsOH(H,0)], 5}3.. -3.93 2.52 5.4 x 10 o7x10% | 2.94
o4 3
4
¢ 4.8x10°"-
dd -4.89 2.24 8.7x10% | o o2 | 195
[C2HsOH(H-0)]; M0 -
q)‘-' 22 | 4.7x107-
[C2HsOH(H,0)14 R N -4.50 2.25 8.6 x 10 L1022 | 221
»” 2 | 2.8x10%-
[C,HsOH(H,0)]s ?))Z -4.93 2.55 5.1 x 10 o102 | 209
C3H,OH
| . 3 5.4x10°%
[CsH,O0H(H0): |Y¢ R Lo7 2.17 9.8 x 107 - 2.91
o9 1.8x10%




4.9x10*

[CsH;0H(H,0)], -4.05 2.22 8.9 x 10% - 2.77
1.6x10°%
J‘ 5.3x102
[CsH;0H(H,0)]s JQ‘ . -4.05 2.18 9.5 x 10 - 3.01
! Jd' 1.7x10°%
9 9
J‘) * 5.8x10%*
[C3H,OH(H,0)]4 ‘@ -4.05 2.13 1.0 x 10% - 3.27
9 1.9x10°%
A .
“ 2 5.5x10%
[CsH;,0H(H,0)]s ) -4.05 2.16 1.0 x 10 - 3.05
e
D o 1.8x1022
9
e 4.4x10%
[CsH,0H(HO)s | 4@ 2*9 -4.05 2.29 7.9 x 10% - 1.53
;y B, 1.4x10%
& 3” 3.9x10%
[C:H,OH(H-0)]; j‘/‘;“ % -4.89 2.35 7.1x107% - 1.81
5 3% 1.3x10%
a0, P 5.5x10%
[CsH-OH(H,0)s | °. ? -5.04 216 | 9.9x10% i 2.06
2,% 1.8x10%
| 9° 3.2x10%
[CsH,OH(H,0)ls | *il__ -5.03 2.47 5.9 x 102 - 2.72
f’ 1.1x1022
]
i Do 5.5x10%
[C3H;0H(H,0)]10 9 -4.05 2.16 1.0 x 10% - 2.04
% 1.8x10%




4.4x10*
2.00

2 R
[CsH,OH(H20)]11 f;f’ -4.05 2.29 7.9 x 10%

1.4x10%

’,i 5.3x10%"
[C3H,0H(H0)]12 fj;' 2 -4.05 2.18 9.6 x 10% 2.38
> @

1.7x10%

i- 5.8x10%
[CaH-OH(H;0)]1s j;’ -4.05 213 1.0 x 102 i 234
v ‘@9 1.9x10°%

&
o 5.5x10°%
[C3H/OH(H,0)]14 > f‘: -4.05 2.16 1.0x10% - 2.27
Py 1.8x10%

a) Theoretical values from ref. 4
b) Experimental value from ref. 5

*The values of K™ 20 and K™ eq 20 Were obtained assuming a minimum error of + 1
kcal/mol in the values of AG°. Therefore, K™ 0 corresponds to the values obtained
using (AG° - 1) kcal/mol and Kmi”eq_294Kcorresponds to the values obtained using (AG° + 1)

kcal/mol. The goal of this values is to get some estimation of the lowest error on the Keg.204 k-



Table S.5: Relative energies (A(E+ZPE), in kcal mol™) of the stationary points for the reaction
OH + C,HsOH underdry conditions.

Reactants CR; TS; CPh;
TSal Cpal
-1.18 -24.13

CRop0 TSp1 CPg1
OH + C,HsOH-1 -5.23 3.74 -18.98
(OO) TSol CP01
3.07 -16.60

CRg, TSg, CPg,
-0.88 0.60 -15.49

Tsaz CP&Z
CR,, -1.91 -25.90

-5.14 TSus CP,s
-1.45 -25.90

OH + C,H50H-2 TSBg CPB_:,
(0.0) -1.44 -20.02
CRg,0 TS CPg
-5.27 2.66 -16.70

TSoz CPoZ
2.55 -16.34




Table S.6:Relative energies (A(E+ZPE), in kcal mol™) of the stationary points for the reaction
OH + C,HsOH including one water molecule.

Reactants CRjW TS-W CP-W
CR,,-W CR-W
CR-W -2.83 -25.94
-7.81 CRy,-W CR,,-W
-4.66 -30.07
CRg-W TSp-W CPu-W
OH(H,0) + C,HsOH-1 -6.96 -1.54 -21.77
(0.0) CRg-W TSp-W CPg-W
-11.84 0.22 -23.60
CRgs-W TSps-W CPg-W
-12.96 255 -23.64
CR,;-W TS.-W CP,,-W
-8.36 0.87 -19.18
CR,,-W TS.-W CP-W
-7.10 -4.42 -29.65

OH(H,0) + C,HsOH-2
CRy,-W TS W CP,-W

(0.0)

-3.39 -2.59 -25.89
CR,:-W TS.-W CP-W
7.43 -2.36 -29.96




CRg-W TSp-W CPg-W
-7.43 -1.41 -22.19
CRs-W TSps-W CPys-W
-8.64 -2.05 -23.51
CRu"W TSor-W CPo-W
-8.22 0.41 -19.20
CRys-W TSe-W CPos-W
-8.45 0.15 -19.18




Table S.7:Relative energies (A(E+ZPE), in kcal mol™) of the stationary points for the reaction
OH + C,HsOH including two water molecules.

Reactants CRi-WW TS-WW CP-WW
CR,-WW CR-WW CR,-WW
-10.15 -9.55 -34.24
CR.,-WW CR,,-WW CR.,-WW
-14.05 1111 -35.39
CR,-WW CR,-WW CR,-WW
-13.95 9.42 -34.75
OH(H,0) + [C,HsOH(H,0)]1 CRo-WW CR-WW CR-WW
(0.0) -10.66 -6.07 -29.36
CRg-WW TSp-WW CPg-WW
-13.95 -6.96 -28.89
CRg-WW TSp-WW CPg,-WW
-10.66 -4.45 -29.60
CR,-WW TS, -WW CP,,-WW
-13.52 -3.50 -21.00
CR,-WW TS,s-WW CP-WW
OH(H,0) + [C,HsOH(H,0)], -9.88 -9.51 -34.04
(0.0) CR-WW TSc-WW CP_-WW
-14.08 -10.96 -35.23




CRo-WW TS WW CPy-WW
-13.92 -9.29 -34.63
CRos-WW TSes-WW CP-WW
-10.58 -6.24 -34.00
CRp:-WW TSp-WW CPgs-WW
-14.15 -7.72 -28.72
CRo-WW TSe-WW CP,,-WW
-8.65 5.7 -21.84




Table S.8: Relative energies (A(E+ZPE), in kcal mol™) of the stationary points for the reaction
OH + C3H;OH-1 under dry conditions.

Reactants CR; TS; CP;
TSal CPal
-1.43 -23.88
TSQZ CPaZ
-1.68 -24.10
TSBl CPBl
0.52 -19.04
TS, CPyg;,
1.06 -21.72
OH + C3H;0OH-1
(0.0) CRugy,0 TSy CPy:
-5.46 -0.22 -20.35
TSol CPol
2.95 -16.89
TS|33 CPB3
-1.44 -20.02
TS CPg,
2.66 -16.70
TSoz CPoZ

2.55 -16.34




Table S.9:Relative energies (A(E+ZPE), in kcal mol™) of the stationary points for the reaction
OH + C3H;OH-1lincluding one water molecule.

Reactants CRi-W TS-W CPj-W

CRu-W TSpu-W CPy,-W

-3.16 -3.07 -25.77

CR-W TSp-W CPg-W

-1.60 0.14 -19.35

OH(HZO) + C3H7OH'1 CRBTW TSBz'W Cpgz‘W
(0.0)

-10.8 -1.04 -21.21

CRps-W TSp-W CPgs-W

-12.18 -2.07 -25.96

CR,1-W TS,-W CPy-W

-8.48 0.73 -19.54




Table S.10:Relative energies (A(E+ZPE), in kcal mol™) of the stationary points for the reaction
OH + C3H;OH-1 including two water molecules as catalyst.

Reactants CR-WW TSF-WW CP-WW
CRu-WW TSu-WW CPo-WW
-14.12 -9.89 -34.30
CRo-WW TS WW CPo-WW
-14.12 -11.41 -35.18
OH(H,0) + [CsH:OH(HO): CRu-WW TSe-WW CPos-WW
(0.0)
-14.10 -9.78 -34.00
CRas-WW TSar-WW CPo-WW
-10.69 -6.63 -35.60
CRo-WW TSer-WW CPo-WW
-17.27 -4.42 -22.86
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