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Mass Spectrometry Experiments

The Ugi four-component reactions were monitored using a Synapt HDMS (High Definition Mass
Spectrometry; Waters Corp., Manchester, UK). This mass spectrometer is equipped with an ESI source and
it has a hybrid quadrupole/ion mobility/orthogonal acceleration time-of-fight geometry (oa-TOF). The
reaction mixtures (100 uM) were subjected to ESI, which source conditions were as follows: capillary
voltage 3.0 kV, sample cone 30 V, extraction cone 3 V, source temperature 100 °C, desolvation temperature
100 °C and desolvation flow rate 300 mL mint of N,. For the MS experiments, trap and transfer cells were
operated at 6 and 4 V, respectively. While for MS/MS experiments, the ions of interest were selected in the
quadrupole analyzer, fragmented in the transfer cell using argon as collision gas (transfer energy was
optimized for each ion of interest) and then the product ions were analyzed by TOF.

Traveling-Wave lon Mobility Mass Spectrometry (TWIM-MS) experiments were performed in order to
identify possible isomeric intermediate of the Ugi four-component reactions. For mobility separation, the
TWIM cell was operated at a gas flow ranging 10-62 mL min* of nitrogen or of carbon dioxide. The
parameters wave velocity and height were set to 200-250 ms* and 30 V, respectively. Independently of the
settled gas flow, no separation could be noted for any of the performed experiments.

Theoretical calculations

All electronic structure calculation performed in this work were done within Kohn-Sham Density
Functional Theory (DFT) formalism® 2 using the M06-2X exchange-correlation® functional combined with
the large 6-31+G(d,p) and 6-311+G(2d,2p) Pople split-valence basis set for geometries optimizations
followed by single point calculations, respectively. The transitions states were optimized using the Berny
algorithm.* All structures were optimized and frequency calculations were performed to ensure the absence
of any imaginary frequencies on local minima, and the presence of only one imaginary frequency on
transition states; and were also used to compute zero-point vibrational energy (ZPVE). ZPVE were
calculated at 298.15 K and 1 atm. Methanol has been considered as the reaction media (explicit treatment)
for calculated structures. Both geometrical and electronic theoretical calculations were carried out using

Gaussian 09 program suite.®
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Figure S1. Possible intermediates for the U4CR and their calculated m/z ratios.
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Figure S2. ESI(+)-MS/MS from a methanolic solution of the charge-tagged carboxylic acid 1-methyl-3-

carboxymethylimidazolium chloride (MAI.CI). Note that the ion of m/z 141 is the cation MAI.
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Figure S3. ESI(+)-MS/MS of the signal of m/z 191 (a fragment from the signal of m/z 247).
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Figure S4. Drift time plots for the ion of m/z 343. For N as the drift gas fow: 45 mL min (2.19 mbar);

wave velocity: 250 ms™* and wave height: 30 V. For CO; as the drift gas fow: 50 mL min* (1.54 mbar);

wave velocity: 200 ms* and wave height: 30 V.
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Figure S5. ESI(+)-MS/MS of the signal of the charge-tagged amine.
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Figure S6. ESI(+)-MS of the Ugi reaction using the charge-tagged amine (m/z 126), Boc-glycine,
formaldehyde and t-butyl isocyanide. The signals of m/z 138 and m/z 221 could be noted two minutes after
the injection and are shown as the insets. Despite their very low intensity, ESI-MS/MS could be acquired
for those two ions. Also, note the signals observed are not very intense and many degradations can be
observed in the MS spectrum. The very low abundance of the Ugi adduct (m/z 396) prevented its ESI(+)-

MS/MS to be acquired.
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Scheme S1. ESI(+)-MS/MS of the by-product ion of m/z 221 and (bottom) a proposal for this side reaction

N

mechanism.
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Cartesian coordinates, energies and thermal corrections for all the calculated

structures.

Structure IV

E(MO6-2X/6-311++g(2d, 2p)//M06-2X/6-31+g(d,p))=

Zero-point correction =

Thermal correction to Energy at 298.15 K =
Thermal correction to Enthalpy at 298.15 K =

Thermal correction to Gibbs Free Energy at 298.15 K =

Standard orientation:
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Structure V

E(MO6-2X/6-311++g(2d,2p)//M06-2X/6-31+g(d, p))=

Zero-point correction =
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Thermal correction to Energy at 298.15 K =
Thermal correction to Enthalpy at 298.15 K =

Thermal correction to Gibbs Free Energy at 298.15 K =

Standard orientation:
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H 1.07007000 2
H 5.05349000 1
N 3.05435400 1
C 3.00051100 3.
H 1.98535900 3
H 3.71659000 3
H 3.24504500 2
C 1.38289000 -2.
C 1.40098500 -1.
C 2.47900000 -3.
C 2.50274400 -1.
H 0.55419300 -0.
C 3.57836800 -3.
H 2.47008100 -3.
C 3.59085000 -2.
H 2.50226900 -0.
H 4.41634100 -3.
H 4.43925300 -2.
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