[bookmark: _GoBack]SUPPORTING INFORMATION

Ab Initio, Transition State Theory, and Kinetic Modeling Study of the HO2-Assisted Keto–Enol Tautomerism Propen-2-ol + HO2  Acetone + HO2 under Combustion, Atmospheric, and Interstellar Conditions  
M. Monge-Palacios, a* E. Grajales-González a and S. Mani Sarathya
Clean Combustion Research Center (CCRC), Physical Science and Engineering (PSE), King Abdullah University of Science and Technology (KAUST), Thuwal 23955-6900, Saudi Arabia.

In this supplementary material we provide more details regarding the calculations of the transmission coefficients through the barrier separating Complex-1 and Complex-2, . They also apply to the calculations of the transmission coefficients when the reactants i-C3H5OH + HO2 are considered as the low energy limit, , since a similar procedure was used.
Figure 1 shows the curves corresponding to the potential energy, VMEP(s), and vibrationally adiabatic potential energy, VaG(s), as functions of the reaction coordinate, as well as the effective reduced mass µeff(s). We used internal coordinates for the description of the normal modes perpendicular to the reaction coordinate. This led to a correct description of the reacion valley, with no imaginary frequencies along the MEP, and therefore to the correct VaG(s) curve, which is critical in the transmission coefficient calculations. In this sense, it should be notice that the presence of imaginary frequencies along the MEP may lead to an unphysically narrow VaG(s) curve, overestimating the value of the transmission coefficients.
The transmission coefficients are also very sensitive to the µeff(s) magnitude, which depends on the reaction path curvature. A large enough number of points along the MEP should be considered in order to accurately describe this magnitude; if understimated, it would lead to an overstimation of the transmission coefficients. In the area near the saddle point, which is critical for the correct description of the transmission coefficients, µeff(s) varies significantly, and extra points were considered in our calculations, as described in the manuscript. We made sure that adding additional points did not change the shape of the µeff(s), verifying that the calculated transmission coefficients are not affected by a poor description of this magnitude.
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Figure S1. Vibrationally adiabatic potential energy (VaG(s), dashed black line, left y-axis) and effective reduced mass (µeff(s), blue line, right y-axis) along the minimum energy path (VMEP(s), solid black line, left y-axis) for the reaction Complex-1 → Complex-2 calculated at the M06-2X/6-311++G(2df,2pd) level of theory. The saddle point is located at  , and energies are defined with respect to the energy of Complex-1.  

To shed light on the magnitude of the transmission coefficients, which turned out to be important in our study as they induce a change in the reaction mechanism at very low temperatures, we looked into the tunneling probability at a given energy , which is defined within the SCT treatment as

where  is the Planck’s constant divided by 2π, and  and  are turning points where  on the left and right sides of the maximum of the adiabatic potential energy curve, respectively. The magnitude , which reaches a maximum value of 0.5 at an energy value  called , is used to calculate the transmission coefficients 

It can be easily inferred that large values of the tunneling probability and therefore of the integrand of Eq. (2) will lead to large values of the transimission coefficients. These two magnitudes,  and the integrand , are represented in Figures 2 and 3, respectively, as functions of energy. It should be noticed that the zero of energy for the tunneling calculations is set to the lowest-energy state of Complex-1.


Figure S2. SCT tunneling probability for the reaction Complex-1 → Complex-2 calculated using the information at the M06-2X/6-311++G(2df,2pd) level of theory.


Figure S3. Values of the integrand  of Eq. (2) for the reaction Complex-1 → Complex-2 calculated using the information at the M06-2X/6-311++G(2df,2pd) level of theory at 150 K (black line, left y-axis) and 200 K (blule line, right y-axis).
Figure 2 shows that the maximum value of  = 0.5 is reached at the maximum of the effective barrier for tunneling  = 78.3 kcal mol-1; the system can tunnel at energies well below that maximum. For instance, at 1.5 kcal mol-1 below the maximum of the effective barrier the tunneling probability is still 0.1, rapidly decreasing as energy drops. 
As a result, the integrand of Eq. (2) as funcion of energy (Figure 3) shows a large area under the curve, resulting in large values of the transmission coefficients . The energy at which  peaks is known as representative tunneling energy, and it has values of 69.6 and 72.0 kcal mol-1 at 150 and 200 K, respectively, that is, much lower than the maximum of the effective barrier for tunneling (78.3 kcal mol-1).
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