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Table S1. Gibbs free energies in kcal/mol (at 298.15 K) of the modelled stationary points
relative to the reactant complex for the reaction of propanone with TFPAA using TFAA
as catalyst.” Rate coefficients (without tunnelling correction, in L mol™ s™) at 298.15 K

are also reported.”

Method B3LYP MPWBIK  BH&HLYP MP2

Species

Isolated Reactants 1.89 1.67 2.06 1.02

Reactant Complex

TFPAA 0.00 0.00 0.00 0.00

TSI 14.36 14.05 14.49 18.71

Criegee + TFAA 4.95 -0.93 1.42 -3.36

TS2 + TFAA 16.92°¢ 20.66° 24.87°¢ 19.70°¢
TS2 15.88 21.85 25.42 15.59
Ester + 2 TFAA -78.65 -83.59 -83.21 -81.46
k 1.47 1.07x 107 - -

*Level of theory: Method/6-311++G(d,p)-IEF-PCM//Method/6-311G(d,p)
® Experimental value at 303 K: k= 1.8 x 10° L mol™” s™' (ref 11)
¢ Uncatalyzed values of the second step
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Table S2: Calculated kinetic magnitudes at different temperatures for the reaction of

propanone with its corresponding Arrhenius plots.

T(K) Keq) K@) ko) k K@) ko) k*

280 8.53E-01 1.822  2.32E-05 1.98E-05 1.832  6.49E-05 5.53E-05
290 7.53E-01 1.763  6.85E-05 5.16E-05 1.771  2.73E-04 2.06E-04
298 6.85E-01 1.72 1.58E-04 1.08E-04  1.728  8.24E-04 5.64E-04
310 6.01E-01 1.666  4.92E-04 296E-04 1.672  3.70E-03 2.22E-03
320 5.43E-01 1.626  1.21E-03 6.58E-04 1.632 1.21E-02 6.57E-03

K(2) is the tunnelling factor of the second step

* Uncatalyzed values of the second step
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Table S3: Calculated kinetic magnitudes at different temperatures for the reaction of

cyclohexanone with its corresponding Arrhenius plots.

TK)  Kegny K@) ko) k K@) ko) k*

280  8.02E-01 1.711 1.04E-01  8.37E-02 1.680  2.02E-01 1.62E-01
290 6.81E-01 1.663  2.24E-01  1.53E-01 1.635  6.27E-01 4.27E-01
298  6.00E-01 1.629  4.04E-01 2.42E-01 1.602  1.49E+00 8.97E-01
310 5.06E-01 1.584  9.02E-01 4.57E-01 1.560  4.89E+00 2.48E+00
320  4.43E-01 1.551 1.70E+00  7.55E-01 1.528  1.24E+01 5.51E+00

K(2) is the tunnelling factor of the second step
* Uncatalyzed values of the second step
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Table S4: Comparison of the effect of diffuse functions on the thermodynamic
calculations of the reaction of propanone. Gibbs free energies in kcal/mol (at 298.15 K)
of the modelled stationary points relative to the reactant complex (between propanone

and TFAA) for the reaction of propanone with TFPAA using TFAA as catalyst.”

Basis Set 6-311G(d,p) 6-311++G(d,p)
Isolated Reactants 3.07 1.75
Reactant Complex 0 0

+ TFPAA

TSl 13.00 14.30
Criegee + TFAA -0.03 0.54

TS2 + TFAA 23.73° 22.94°
TS2 22.36 23.76
Ester + 2 TFAA -75.00 -76.69

*Level of theory: MPWB1K/Basis Set-IEF-PCM//MPWB1K/6-311G(d,p)-Onsager
® Uncatalyzed values of the second step



Supplementary Material (ESI) for Organic and Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2007

-0.378
Q------ H—o0

HsC

\ 0.160

Q[Me): 0.007

H;C  -0.034

Z O~ o047
C‘—C.‘Fg O(Me}: 0.339 /”‘{2'5 ~
0663 / Qicr3)=-0.126 H;C Yo 0 -0.362
Q(Me]: 0.187 \ )
c %298 02029 0266 0-. 0,063
Que=0.043 —_— 0 w208
o) 0745 O CF;
o 0149 0 -0.123 0.021 0e1o  Qrz=-0008
-0.298 g .
0 0.311 F5C
0.043 0.010 ' Q(cr)= 0.176
FyC TSI
D(CF3:): 0177
Reactants Qi 0.375
H3?~\\o\_202 0278 Q= -0.002
I Q===-=0 CF
. 3
w0563 \C,/
Q)= 0.228 H, W C0.081
H;C 0.049 0.020 Qqcr3)=0.104 Que=0.283 O~ __ N ,'/
0—0 CE -0100 TH""0 353
3
W -0.580 \(,/ 0.355
AN © 0,109
H;C || TS2
oO—_ o}
-0.157 -0.261 Qe 0137
16, Quter= 0.395
Criegee %, 0643 Me)
Intermediate 0285 5304  __.Zx----CHj
“‘“H—"‘O/\ /
!
FiC 0.008 0 0.173
3T—CHo0.034 \
Qqcrs)= -0.003 \ |
. 0642 0 -0.217
0327 -

TO—
-~<=C
-0.484 QMG
CFs
Q(CF3J: 0.027
TS2cat

Figure S1: Mulliken charge distribution of the stationary points of the reaction of
propanone.
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Figure S2. Energy variation during the forced protonation of propanone by TFAA in
dichloromethane, modelled as a relaxed scan increasing the CO--H bond distance in the

propanone-TFAA complex.
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Cartesian coordinates of the optimized stationary points of the reaction of propanone with

TFPAA at the MPWBI1K/6-311G(d,p)-Onsager level of theory.

(a) Reactant Complex (propanone + TFAA)
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(b) TS1 (catalyzed) (v=571.01i)
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(c) TS2 (uncatalyzed) (v=630.688i)
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(d) TS2 (catalyzed) (v=629.246i)
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Cartesian coordinates of the optimized stationary points of the reaction of cyclohexanone

with TFPAA at the MPWB1K/6-311G(d,p)-Onsager level of theory.

(a) Reactant Complex (cyclohexanone + TFAA)
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(b) TS1 (v=512.5691)
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(c) TS2 (uncatalyzed) (v=573.5251)
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(d) TS2 (catalyzed) (v=589.602i)
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