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Figure S1. Comparison of the predissociation spectra of the tagged catalysts with calculated spectra with different
functionals and same basis set, 6-311+G(3df,2p) for the protonated species at the amine group. Top: [Cat1+H]* Bottom:
[Cat2+H]*.
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Figure S2. pK, in H,O for molecules representing the protonation sites of the imidazolidinones. The amide species
protonates in the oxygen, given the stabilization by the resonance of the lone pair of the nitrogen atom. That makes the
basicity of the amide much higher than the equivalent ketone (7 units of pka). Therefore the protonation on the
nitrogen of the amide would be indeed the less favorable of all.

Table S1. Frequency values in cm™ of some bands of the higher energy protomers calculated at B3LYP/6-
311+g(3df,2p) level of theory

[Cat1+H]* [Cat2+H]*
Protonation site Protonation site
N amide O amide N amide O amide
OH stretch 3647 3646
Amine NH stretch 3385 3378 3398 3391
Amide NH strech 3342 3345
Carbonyl stretch 1866 1648 1868 1675
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Table S2. SMD parameters used for the 1:1 (v/v) mixture of Methanol Water as solvent, as defined in
Gaussian09 Software

Symbol Parameter Value

€ Eps 64,63261°
N2/nd2042 Epsinf 1,79426°
a HbondAcidity 0,703?

B HbondBasicity 0,386°

Y SurfaceTensionAtinterface 52,54957¢
[0) CarbonAromaticity 0

1) ElectronegativeHalogenicity 0

aThe values were considered as a weighted average of metanol
and water values, considering the molar fraction of the mixture
from Ref [1]

bExperimental values from Ref [2]

‘Experimental value from Ref [3]
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Equilibrium geometry for 1st Generation MacMillan catalyst, [oCat1+H]*, with different protonation sites at B3LYP/6-

311+(3df,2p) level of theory.
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-1.397113000
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[Cat1+H]* protonated at amide nitrogen
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1.028520000
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0.962066000
-1.342707000
-0.593890000
0.813974000
1.337694000
-1.167145000
0.651717000

-0.086180000
0.443469000
-0.364441000
1.262795000
0.774458000
-0.551040000
0.246413000
-1.383005000
-0.899476000
2.088321000
2.716744000
2.679091000
1.618683000
0.640755000
-1.666602000
-1.679143000
-2.701071000
-0.834829000
-1.143147000
0.259944000
-0.363383000
-2.021612000
1.036742000
0.489877000
0.731499000
-0.624194000
1.868699000
1.329657000
-1.101064000
-1.190338000
-1.883700000
-0.940966000
1.483066000

[Cat1+H]* protonated at amide oxygen

A P PP OO NO

1.230938000
1.885751000
1.914869000
1.584966000
1.496785000
2.374154000
0.643194000
3.292688000

1.175923000
0.403941000
-1.027501000
-2.041817000
-3.024854000
-2.101101000
-1.805436000
-1.262191000

-0.216928000
0.579784000
0.013629000
1.096427000
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1.591724000

-0.604015000
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Equilibrium geometry for 2nd Generation MacMillan catalyst, [Cat2+H]*, with different protonation sites at B3LYP/6-
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311+(3df,2p) level of theory.
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2.149201000
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[Cat2+H]* protonated at the amine nitrogen

00 R P P OO 0O O N O
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1.996531000
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-1.046536000
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-0.484124000
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2.015061000
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-1.356042000
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[Cat2+H]* protonated at amide nitrogen
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2.856468000
3.803762000
4.538738000
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3.354737000

2.998930000
1.070160000
2.045479000
0.702175000
0.113372000
-1.256752000
0.578624000
-2.143374000
-1.631225000
-0.306305000
1.641024000
-1.669745000
-3.198848000
0.071484000
-2.355901000
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1.857034000
1.118894000
-2.081253000
-2.886608000
-1.935886000
-2.443209000
-1.195304000
-0.350276000
-2.006391000
-1.521449000
-0.369887000
-1.155943000
0.514213000
-0.149909000

0.480823000
-1.691786000
-1.703458000
-2.717847000
-0.787346000
-1.062842000
0.341247000
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1.182316000
0.548929000
0.907430000
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2.041478000
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1.466654000
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[Cat2+H]* protonated at amide oxygen

=, O 0O O N O
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-1.562522000
-1.832942000
-2.187604000
-2.443923000
-3.472142000

1.880529000
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-1.348355000
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1.629184000

0.120990000
-0.335684000
0.613539000
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-1.410973000
-1.057727000

Page S9

ARKIVOC 2020, ii, S1-S11

©AUTHOR(S)



Issue in honor of Dr. José Manuel Riveros

-2.174601000
-2.348161000
-0.215901000
1.530019000
1.899908000
1.748466000
2.245323000
2.588192000
2.574828000
3.230767000
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-3.596512000
-3.892622000
-4.338663000
-3.652980000
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-0.951601000
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-1.266505000
-0.140246000
1.741071000
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-2.819392000
0.187664000
-2.103106000
-0.025909000
1.286748000
1.915385000
-0.714966000
3.411745000
0.341273000
-1.755840000
-1.053069000
-1.850034000
-2.728557000
-2.397739000
-2.117972000
-3.354146000
-2.545634000
-1.303701000
-2.312223000
-0.938802000
-0.694960000

-1.691296000
-2.274822000
-0.433386000
1.522138000
1.408107000
2.554149000
0.573435000
0.985853000
-0.724573000
0.117795000
2.000312000
-1.593449000
-1.061352000
-1.174995000
0.457903000
-2.590737000
-1.847724000
1.420499000
1.389466000
2.201570000
1.058747000
0.015478000
1.213422000
-1.112891000
-1.946286000
-0.712741000
-1.522918000
1.085200000
1.871865000
0.675920000
1.546109000
-0.668341000
-0.954314000
0.043821000
-1.568065000
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