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A) TEAS in additional solvents

In addition to protic and polar aprotic environments, transient electronic absorption spectroscopy
(TEAS) was also performed in dioxane where the solvent environment has significantly less
perturbation on the solute. These transient absorption spectra (TAS) show similar dynamics to the

observed dynamics in aprotic environments.

A mOD

Wavelength (nm)
& W
=
i

400 +

350+
0.1 1 10 100 1000

Time delay (ps) Time delay (ps)

Figure S1: False colour maps of TAS in dioxane for a) 10 mM ACyO following 270 nm
excitation and b) 10 mM NN following 328 nm excitation.

S2



B) Fitting residuals
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Figure S2. TAS residuals for ACyO in a) acetonitrile and b) methanol following excitation at
272 and 285 nm respectively.
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Figure S3. TAS residuals for NN in a) acetonitrile and b) methanol following excitation at 328
nm.

Averaged percentage errors for the four displayed residuals are approximately 30%. The large

error can be reconciled by the sizeable percentage errors around time zero.
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C) Power dependencies

Power dependencies of ACyO and NN show a linear dependence across the spectral features of
the TAS. These measurements were achieved by varying the TOPAS output power and taking a
10 nm integration window across a particular spectral window at a given pump probe time delay.
Each TAS displays a linear relationship to the incident pump power (log(signal) vs. log(power)

plots), strongly suggesting single photon induced dynamics.
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Figure S4. Power dependencies for the integrated intensity for ACyO in: a) Acetonitrile
following excitation at 272 nm; 10 nm integration window, 365-375 nm, at At = 1 ns pump-
probe delay. b) Methanol following excitation at 285 nm; 10 nm integration window, 395-405

nm, at At = 1 ns pump-probe delay.
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Figure S5. Power dependencies for the integrated intensity for NN following excitation at 328
nm for the integrated intensity of a 10 nm window, 345-355 nm at At = 1 ps probe delay a)

acetonitrile and b) methanol.

D) Calculations

Calculations were carried out in Molpro!, using 2 state-averaged CASSCF with a 6-31G* basis
set. The CASSCF calculations used 8 electrons in 6 orbitals, the four occupied orbitals being the
3 m-orbitals as well as the lone pair perpendicular to the CO bond and the 2 unoccupied orbitals
being the ©* orbitals. Configuration interaction singles calculations indicated that the excited states
contained mainly contributions from these orbitals, with none from the second lone pair on the

oxygen (parallel to the CO bond).

Table S1. Calculated energies for the critical points for ACyO along the

S1 surface.
Vertical Excitation (eV) / (nm) | S; Minimum (eV) | S1/SoCl (eV)
4.03 (307) | 3.54 | 3.58
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E) Calculated geometries
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So/S1 Minimum Energy Geometry
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F) NMR spectrum of NN
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Figure S6. NMR of NN and TsO" counter ion (MeOD solvent, 400 Hz).

T T T T
6.0 5.0

4.0 3.0
PPM



From analysis of the NMR, samples also contained small quantities of the salt (butan-1-aminium
4-methylbenzenesulfonate). To confirm that the TAS collated for NN did not contain contributions
from the butan-1-aminium 4-methylbenzenesulfonate salt, TAS of the salt only (following
photoexcitation at 328 nm) were collated which clearly showed only instrument limited dynamics

(i.e. atime zero response). The associated false colour map is shown in Figure S8.
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Figure S7. False colour heat map of 10 mM butan-1-aminium 4-methylbenzenesulfonate,

photoexcited at 328 nm.
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