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Supporting Information

A. Steady-state UV absorption spectra

Figure S1. UV absorption spectra of (a) -pyrone and (b) coumarin.
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B. Spectral decomposition

i. -pyrone carbonyl stretch region

The parent bleach was modeled as the sum of five Gaussian-type features:

y(x)  P An exp 
x  xn

wn







2









n


with the peak centers (xn), widths (wn), and relative amplitudes (An) obtained from a 

simultaneous fit to all the available data. The overall amplitude (P) was allowed to float 

(while the ratios between the individual Gaussians remained fixed) for the fit to each 

individual time-slice, with this parameter providing a measure of the parent molecule 

population. The photoproduct carbonyl peaks were modeled as the sum of three Gaussian 

functions. 

 

The vibrationally hot -pyrone (S0) signal was modeled using three Gaussian 

functions (v1, v2, and v3 in figure S2), whose peak centres and widths were fixed to the 

best-fit value obtained from a simultaneous fit to all available data. The individual 

amplitudes were allowed to float for each time slice. 
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Figure S2. Decomposition of a series of 310 nm pump, carbonyl probe, TVA spectra of 

-pyrone in terms of model functions. 
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 ii. -pyrone ketene stretch region

At early times (t<35 ps; figure S3), the ketene feature was fit as the sum of two 

shifted but otherwise identical Lorentzian-type functions: 
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where the amplitude (A), width (B), and peak centre (xn) were allowed to float in the fit to 

each time slice. The spacing between the two Lorentzians (dx) was determined by a 

simultaneous fit to all data. 

For the later time data (t>35 ps; figure S4) the ketene feature was again modeled 

as the sum of two Lorentzians. The width, peak centre, and spacing between the peaks 

were obtained by simultaneously fitting all the data. The amplitudes of the two 

Lorentzians were allowed to float separately, thus providing a measure of isomer 

population as a function of pump/probe delay time. 
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Figure S3. Decomposition of a series of 310 nm pump, ketene probe, TVA spectra of -

pyrone for time delays t<35ps in terms of the model functions described in the text.
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Figure S4. Decomposition of a series of 310 nm pump, ketene probe, TVA spectra of -

pyrone for time delays t>35ps in terms of the model functions described in the text.
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iii. Coumarin carbonyl stretch region

The parent bleach was modeled as the sum of four Gaussian-type features with 

the peak centers (xn), widths (wn), and relative amplitudes (An) obtained from a 

simultaneous fit to all the available data. The overall amplitude (P) was allowed to float 

for the fit to each individual time-slice, with this parameter providing a measure of the 

parent molecule population. 

 

   The vibrationally hot coumarin signal was modeled using two Gaussian 

functions (v1 and v2 in figure S5). The width of v1 was fixed to be 10 pixels, and the 

peak was centered around pixel number 5 on the detector. The amplitude was allowed to 

float. All fit parameters describing v2 were allowed to float for each time slice.
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Figure S5. Decomposition of a series of 330 nm pump TVA spectra of coumarin in terms 

of the model functions described in the text.
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C. Minimum energy conical intersections of -pyrone
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Figure S6. Minimum energy conical intersections for -pyrone obtained at the SF-

BHHLYP/6-31G(d) level of theory. The energies of each MECI relative to -pyrone (S0)

are shown, along with the atomic coordinates (xyz format) relative to the centre-of-mass, 

in Å. MECI-1 is the 35º structure discussed in the main text, and MECI-2 is the 90º 

structure. Also included is the structure of -pyrone (S0) along with its vertical excitation 

energy to the S1 state (S1-FC).
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D. Coumarin ring-open isomers

Figure S7. Stable ring-open isomers of coumarin calculated at the MP2/cc-pVTZ level of 

theory with implicit solvation by CH3CN accounted for using the PCM method. All 

energies are quoted relative to the S0 equilibrium value of the parent molecule. 
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E. Simulated IR spectra of ring-opened Z-isomers

Figure S8. Simulated IR spectra for the three ring-open Z-isomers of -pyrone calculated 

at the B3LYP/6-311++G(d,p) level of theory with implicit solvation accounted for using 

the PCM method. Panels (a) and (b) cover the 1500-1800 cm–1 and 2050-2150 cm–1 

regions, respectively. The solid lines are the computed spectra (represented by Gaussian 

functions with 10 cm–1 FWHM), and the dashed lines are the experimental data recorded 

at time delays of 2000 ps and 49 ps in (a) and (b), respectively. The calculated 

wavenumbers have been multiplied by 0.99 in (a), and 0.975 in (b).
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