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ABSTRACT 

 

The performance of time-dependent density functional theory (TD-DFT) for the calculation of 

excited states of molecular systems has been the subject of many benchmark studies. Often, these 

studies focus on excitation energies or, more recently, excited-state equilibrium geometries. In this 

work, we take a different angle by instead exploring how well TD-DFT reproduces experimental 

free-energy barriers of a well-known photochemical reaction: the excited-state proton transfer 

(ESPT) in indigo. Specifically, by exploiting the possibility of using TD-DFT to locate and 

compute free energies of first-order saddle points in excited states, we test the performance of 

several popular density functionals in reproducing recently determined experimental free-energy 

barriers for ESPT in indigo and in an N-hexyl substituted derivative thereof. Through the 

calculations, it is found that all of the tested functionals perform quite well, uniformly 

overestimating the experimental values by 1.4–3.5 (mean error) and 2.5–5.5 kcal mol–1 (maximum 

error) only. Given that these errors are not larger than those typically observed when barriers for 

ground-state proton transfer reactions are calculated in ground-state DFT, the results highlight the 

potential of TD-DFT to enable accurate modeling of ESPT reactions based on free energies and 

explicit localization of transition states. 
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INTRODUCTION 

 

Time-dependent density functional theory (TD-DFT)1–9 is the most popular tool for calculating 

electronically excited states of large molecules in contemporary quantum chemistry because of the 

favorable cost-performance ratio that this approach affords. Through many illuminating benchmark 

studies, it is today quite well established how TD-DFT performs for different types of excited 

states4,7,10–17 and how its accuracy for excitation energies compares to that of more reliable but 

costly ab initio methods,10,11,14,16,18,19 such as complete active space second-order perturbation 

theory (CASPT2)20 and high-level coupled-cluster (CC) methods like CC321 and EOM-

CCSD(T).22 Up until a few years ago, the standard approach for benchmarking the performance of 

TD-DFT focused on calculating vertical excitation energies and comparing the results with either 

experimental absorption maxima or vertical excitation energies calculated with accurate high-level 

methods. However, in cases where the nuclei cannot be regarded to remain fixed in their ground-

state geometric configuration during the electronic transition (the Franck-Condon principle), or 

where the impact of vibrational effects on the positions of experimental absorption maxima cannot 

be neglected, this procedure is not ideal. Accordingly, several benchmarks have rather focused on 

how well TD-DFT and other methods reproduce adiabatic or 0–0 excitation energies,23–37 which 

correspond to energy differences between ground and excited states at their respective equilibrium 

geometries, without (adiabatic) or with (0–0) inclusion of zero-point vibrational energy (ZPVE) 

corrections. Thanks to efficient implementations of analytic gradient techniques, such excitation 

energies can nowadays be calculated using a wide variety of methods.23,38–53 As for reference data 

for these endeavors, experimental 0–0 energies have been deduced from vibrationally resolved gas-

phase absorption spectra of molecules ranging from small inorganic to large organic 

compounds,27,30 or estimated from the crossing points of measured absorption and fluorescence 

bands of large solvated organic dyes.29 

 While accuracy in excitation energies is a key criterion for the benchmarking of excited-

state methods, other properties “beyond” excitation energies have much more seldom been 

considered in such studies.54 Relevant properties in this regard include, e.g., absorption and 

fluorescence band shapes and excited-state equilibrium geometries. Although the cost of modeling 

the full vibronic structure of an electronic absorption or fluorescence spectrum poses a substantial 

challenge for benchmarks concerned with band shapes, a few studies of this type have been 
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reported at the TD-DFT level.55–62 Furthermore, some benchmarks have investigated the 

performance of TD-DFT for excited-state equilibrium geometries,23,63–68 starting with an early 

study by Furche and Ahlrichs23 in 2002 that mostly dealt with small molecules for which 

experimental reference geometries are deducible from vibrationally resolved gas-phase 

fluorescence spectra. A recent TD-DFT benchmark by Jacquemin and co-workers68 also included 

geometries of medium-sized molecules. Since reliable experimental data on such geometries are 

scarce, this study instead used geometries calculated with an accurate high-level ab initio method, 

typically CC3, as reference.69 

 In this work, we attempt to bring the benchmarking of TD-DFT beyond both excitation 

energies and excited-state equilibrium geometries by instead exploring how well this methodology 

reproduces experimental free-energy barriers of a prototypical photochemical reaction: excited-

state proton transfer (ESPT).70–73 To this end, we take advantage of the availability of analytic 

Hessian techniques for TD-DFT74,75 and use many different density functionals to locate and 

compute free energies of stationary points – including transition state (TS) structures  – on the 

relevant excited-state potential energy surface (PES) of indigo (Ind), the organic dye well known 

for its distinctive blue color (see Figure 1). Although several studies have used TD-DFT to 

successfully model ESPT reactions in organic compounds,76–89 in most cases the calculations have 

been performed with just one or two functionals, usually B3LYP90–92 and/or CAM-B3LYP.93 

Hence, these studies do not afford a thorough assessment of how the results vary from one 

functional to another. Moreover, with two recent exceptions,85,87 previous studies have neither 

located TS structures for ESPT nor considered the corresponding free-energy barriers; rather, they 

have reported constrained TD-DFT excited-state geometry optimizations along a pre-defined ESPT 

reaction coordinate, which is a reasonable procedure but precludes a rigorous estimation of free 

energies from calculated vibrational frequencies in the excited state. 
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Figure 1. Structures of indigo and N-hexylindigo in their parent isomeric forms (isomer 1) and in 
forms (isomer 2) resulting from proton transfer from one of the N–H groups to one of the C=O 
groups. 
 

 The photophysical and photochemical properties of Ind have been studied extensively over 

several decades, typically with the aim to explain the exceptional photostability of this compound. 

Today, the photostability of the parent keto form (isomer 1 in Figure 1) upon population of the 

bright first excited singlet pp* state (S1) is attributed to a single intramolecular ESPT from one of 

the N–H groups to one of the C=O groups,85,94–96 which produces an S1 excited enol species (isomer 

2 in Figure 1) that decays to the ground state (S0) and is thermally converted back to the keto form. 

The high efficiency of this excited-state deactivation process explains the characteristic absence in 

Ind photochemistry of a trans ® cis photoisomerization around the central C=C bond, which has 

only been observed in Ind derivatives where both nitrogen atoms are functionalized,97 or where 

one of the nitrogen atoms is functionalized with an aryl group.98 Recently, Seixas de Melo and co-

workers85 managed to derive the free-energy barrier for the ESPT in Ind, as well as in N-

hexylindigo (NHxInd, see Figure 1, an N-hexyl substituted derivative of Ind for which the 

photoisomerization channel is not available either), by analyzing the temperature dependence of 

time-resolved fluorescence data recorded in 2-methyltetrahydrofuran (2MeTHF), a “borderline 

polar” solvent. Thereby, they obtained barriers of 10.8 (Ind) and 8.9 kJ mol–1 (NHxInd), which are 

reflective of very fast ESPT processes. Furthermore, by also analyzing – for NHxInd exclusively 

– the temperature dependence of the steady-state fluorescence in methylcyclohexane (MCH), these 

researchers found the free-energy barrier in this non-polar solvent to be comparable but slightly 
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smaller: 4.5 vs. 8.9 kJ mol–1 for NHxInd in 2MeTHF.85 It is the ability of TD-DFT to reproduce 

these experimental data that we will explore in this work. In addition, the performance of TD-DFT 

will also be assessed using reference data obtained from gas-phase calculations with the 

approximate coupled-cluster singles and doubles (CC2) method,99 which is an efficient approach 

to account for dynamic electron correlation effects and usually performs well for one-electron 

excited states like the S1 state of Ind.30,31,34,35 

 

COMPUTATIONAL DETAILS 

 

The ESPT reactions in Ind and NHxInd were investigated by locating stationary points 

corresponding to isomer 1, isomer 2 and their interconnecting TS, henceforth denoted TS12, through 

S1 geometry optimizations performed with TD-DFT, CC2 and the configuration interaction singles 

(CIS) method.39 While the TD-DFT and CIS optimizations were done both in the gas phase and 

using the solvation model density (SMD) approach100 to describe the experimentally relevant 

2MeTHF and MCH solvents,85 the CC2 optimizations were carried out exclusively in the gas phase. 

Since the GAUSSIAN 16 suites of programs employed for this part of the work do not include a 

solvent parameterization of 2MeTHF, but one of THF, 2MeTHF was replaced by THF in the 

modeling. The dielectric constants (both static and dynamic) of these two solvents are very similar 

over a wide range of temperatures, with THF being more polar by a mere 0.5 units at room 

temperature.101,102 Besides investigating the ESPT reactions, calculations analogous to those just 

described but involving geometry optimizations on the S0 PESs of Ind and NHxInd were also 

performed (using DFT, CC2 and Hartree-Fock (HF) theory), as a means to compare the ESPT 

reactions with the corresponding ground-state proton transfer (GSPT) reactions. All geometry 

optimizations (both S0 and S1) were done with analytic gradients.39,45,48,103 

 The DFT and TD-DFT optimizations were carried out with seven density functionals 

belonging to different rungs of “Jacob’s ladder” of approximations:104 BP86,105,106 B3LYP,90–92 

PBE0,107 M06-2X,108 MN15,109 CAM-B3LYP93 and wB97X-D.110,111 Based on the generalized 

gradient approximation (GGA), these functionals are typically found to perform well in TD-DFT 

benchmarks focused on excitation energies,13–17,27,29,35 which means that it is natural to consider 

them also for the purpose of the present work. BP86 is a pure GGA that does not include any exact 

HF exchange in the exchange-correlation potential; B3LYP and PBE0 are global hybrid GGAs that 
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include a fixed fraction of HF exchange (20 and 25%, respectively); M06-2X (54%) and MN15 

(44%) are global hybrid meta-GGAs that additionally include a dependence on the kinetic energy 

density (but where the exchange and correlation parts of MN15 are parameterized together rather 

than individually109); and, finally, CAM-B3LYP and wB97X-D are range-separated hybrid GGAs 

whose fractions of HF exchange vary from quite small at small interelectronic distances (19 and 

22%, respectively), to much larger at large interelectronic distances (65 and 100%, respectively). 

Through the associated partitioning of the Coulomb operator into short- and long-range parts,112,113 

CAM-B3LYP and wB97X-D have been found to improve upon global hybrids in the description 

of charge-transfer excited states,93,111 although this characteristic is of no direct relevance for the 

S1 states of Ind and NHxInd (which are local in nature).96 As for other notable differences between 

the seven functionals, wB97X-D incorporates (post SCF) empirical atom-atom 1/R6 terms to better 

account for dispersion interactions.111 

 Regarding basis sets, for comparative purposes the gas-phase DFT/TD-DFT and HF/CIS 

geometry optimizations were carried out with three different Pople style basis sets, ranging in size 

from double-zeta 6-31G(d,p) to triple-zeta 6-311G(d,p) and 6-311+G(d,p), all of which include 

polarization functions on both heavy atoms and hydrogens. Furthermore, the 6-311+G(d,p) basis 

set also includes diffuse functions on heavy atoms. The solution-phase DFT/TD-DFT and HF/CIS 

geometry optimizations, in turn, were done exclusively with the 6-311G(d,p) basis set, as deemed 

sufficient from an analysis of the gas-phase results (see further below). The CC2 geometries, 

finally, were optimized with the same basis sets as the gas-phase DFT/TD-DFT and HF/CIS 

geometries, apart from using the 6-311++G(d,p) basis set (with diffuse functions also for 

hydrogens) instead of 6-311+G(d,p). All CC2 calculations were performed within the resolution-

of-the-identity approximation,45,103 employing an auxiliary TZVP basis set114 for density fitting. 

 Based on the optimized geometries, S0 and S1 frequency calculations were carried out to 

confirm the nature of the stationary points as either minima with real vibrational frequencies only 

(isomers 1 and 2), or as first-order saddle points with one imaginary vibrational frequency (TS12) 

along the proton-transfer coordinate. Moreover, through these calculations, ZPVE corrections and 

Gibbs free energies at a temperature of 298.15 K and a pressure of 1 atm were obtained. Without 

exception, for any given structure the frequency calculation was done with the same method and 

basis set as the preceding geometry optimization. While the DFT/TD-DFT and HF/CIS frequencies 

were calculated using analytic Hessians,39,74,75 all CC2 frequencies were determined through 
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numerical differentiation of analytic gradients by means of finite differences. Since this procedure 

is very resource-demanding, the N-hexyl group of NHxInd was replaced by an ethyl group in all 

calculations of this work except where otherwise noted. As will be shown below, the effect of this 

substitution on the calculated ESPT and GSPT free-energy barriers is negligible. 

 Each analytic frequency calculation was followed by intrinsic reaction coordinate (IRC)115 

calculations with the corresponding method and basis set to further ascertain that the TS12 saddle 

points located for the ESPT and GSPT reactions do indeed interconnect isomers 1 and 2 of 

Ind/NHxInd in the S1 and S0 states, respectively. A subset of the resulting IRC geometries are 

provided in the Supporting Information. 

 The vibrational frequencies of TS12 were also used to assess whether the comparison of the 

calculated ESPT free-energy barriers for Ind and NHxInd with the corresponding experimental 

data85 derived from measured ESPT rate constants is obscured by quantum mechanical tunneling 

of the transferred proton. Indeed, such tunneling may affect the measured rate constants, but is not 

accounted for in our modeling. However, using transition state theory, one-dimensional tunneling 

corrections to the rate constants can be obtained based on Wigner’s seminal work.116 Accordingly, 

the rate constants are enhanced by a factor 1 + 1
24
! hν

kBT
"

2
, where n  is the magnitude of the imaginary 

frequency at the TS12 saddle point. Thus, if the experimental ESPT free-energy barriers for Ind and 

NHxInd85 are derived from rate constants enhanced by tunneling, one can then estimate that the 

barriers that instead would have been derived in the absence of tunneling would be larger 

by RT ln #1 + 1
24
! hν

kBT
"

2
$. If these values are small, then that suggests that the comparison of the 

calculated and experimental barriers is not obscured by proton tunneling. 

 All calculations were carried out with the Gaussian 16117 and TURBOMOLE 6.3118,119 (for 

CC2 calculations with the RICC2 module120) suites of programs. 

 

RESULTS AND DISCUSSION 

 

Comparing TD-DFT with CC2. Our first order of business will be to assess, at the best basis-set 

level considered, how the free-energy barriers predicted by TD-DFT for ESPT in Ind and NHxInd 

in the gas phase compare with those predicted by CC2. This is done in Figure 2, wherein the 

conversion of the parent keto forms of Ind and NHxInd into the enolized forms in the excited state 
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is denoted “forward” ESPT. Figure 2 also includes the gas-phase free-energy barriers for the 

reverse excited-state process in which the enolized forms are converted back to the keto forms. 

This process is denoted “reverse” ESPT. However, it should be emphasized that the back reaction 

is believed to occur in the ground state,85 rather than in the excited state, and that the data on the 

reverse ESPT process therefore are included mostly for the sake of completeness. In order to be 

able to compare the ESPT reactions with the corresponding GSPT reactions, Figure 2 also gives 

the gas-phase free-energy barriers calculated for the latter processes. As a complement to the 

pictorial presentation in Figure 2, Table S1 of the Supporting Information replicates the data in 

Figure 2, but with the precise numerical values more easily discernible. Although the barriers in 

Figure 2 and Table S1 are given in terms of both free energies (DG‡ in Figure 2) and electronic 

energies (DE‡) and electronic energies plus ZPVE corrections (DE0‡), the discussion below is 

focused on the DG‡ values, except where otherwise noted. As can be deduced from Table S2 of the 

Supporting Information, which shows the differences in calculated DG‡, DE0‡ and DE‡ values, the 

DG‡ values predicted by the different density functionals are for each reaction very similar to the 

DE0‡ ones, being on average 0.2 kcal mol–1 larger. At the CC2 level, these two quantities remain 

similar, although, conversely, the associated DG‡ values are now on average 0.4 kcal mol–1 smaller. 

As for the comparison of DE0‡ and DE‡ values, in turn, the former are without exception smaller 

than the latter by on average 2.7 (DFT/TD-DFT) and 2.9 (CC2) kcal mol–1. This is readily 

rationalized by the fact that the ZPVE corrections for isomers 1 and 2, being potential-energy 

minima without imaginary vibrational frequencies, are larger than those for TS12. 
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Figure 2. Energy barriers for forward and reverse ESPT and GSPT in indigo (Ind) and N-
hexylindigo (NHxInd) in the gas phase calculated with different methods. All CC2 calculations 
carried out with the 6-311++G(d,p) basis set, all other calculations carried out with the 6-
311+G(d,p) basis set. 
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 From Figure 2, it can be seen that CC2 predicts vanishing free-energy barriers for the 

forward gas-phase ESPT in both Ind and NHxInd. From an intrinsic standpoint, these reactions 

thus appear remarkably facile, as is consistent with the high photostability of Ind.85,94–96 The 

corresponding TD-DFT results, in turn, vary quite little between different density functionals, 

predicting small but non-vanishing barriers of 4.0–5.5 (Ind) and 1.9–3.4 kcal mol–1 (NHxInd). 

These values can also be compared with the markedly larger values of 9.7 (Ind) and 5.8 kcal mol–

1 (NHxInd) obtained with CIS. Regarding the GSPT reactions, for the forward process, CC2 gives 

barriers of 6.1 (Ind) and 3.3 kcal mol–1 (NHxInd), whereas the estimates by DFT are again larger: 

8.5–13.6 (Ind) and 5.9–9.1 kcal mol–1 (NHxInd). Notably, for the reverse process, the CC2 barriers 

are vanishing and the DFT barriers never exceed 3.8 (Ind) and 0.6 kcal mol–1 (NHxInd). 

Accordingly, there seems to be a clear intrinsic kinetic preference for reverse GSPT over forward 

GSPT, which is likely to play a key role for the photostability of Ind. Specifically, this preference 

ensures that the S1 ® S0 decay of the excited enol species (isomer 2) produced by the forward 

ESPT, can be followed by quick thermal re-formation of the parent keto species. Given that one 

and the same TS mediates the GSPT in both directions (similarly, one and the same TS mediates 

the ESPT in both directions), the kinetic preference is a manifestation of the keto forms of Ind and 

NHxInd being more stable than the enol forms. Consequently, there is also a distinct driving force 

for the thermal back reaction. 

 In order to probe the extent to which there is a correlation between the barrier predicted by 

a specific density functional for any of the reactions in Figure 2 and the description by the 

functional of the curvature in the TS12 region of the associated PES, Figure S1 of the Supporting 

Information plots the ZPVE-corrected energy barriers (DE0‡) for these reactions as functions of the 

magnitudes of the imaginary vibrational frequency of TS12. For clarity, these magnitudes are also 

given in Table S1, which shows that BP86 yields noticeably smaller values than the hybrid 

functionals, likely because of the absence of HF exchange in BP86 (in addition, Table S1 shows 

that also the CC2 frequencies are smaller than those predicted by the hybrid functionals, for reasons 

whose investigation lies outside the scope of this work). Focusing therefore on the hybrid 

functionals, but including also the HF/CIS results, Figure S1 reveals a rather clear linear correlation 

between the DE0‡ value and the magnitude of the TS12 frequency for each of the reactions 

investigated. Specifically, all R2 values (coefficients of determination) fall in a range from 0.89 to 
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0.97. Importantly, however, upon inclusion of the BP86 and/or the CC2 data in the analysis, this 

correlation is lost, with the R2 values being reduced by up to 50% (data not shown in Figure S1).  

 

Some Computational Considerations. Before expanding the assessment of the performance of 

TD-DFT for the Ind and NHxInd systems to include also a comparison with experimental free-

energy barriers,85 we will in this section first discuss a few relevant computational considerations. 

One is the choice of basis set. To this end, Tables S3 and S4 of the Supporting Information 

summarize DE‡, DE0‡ and DG‡ values for forward and reverse ESPT and GSPT in Ind (Table S3) 

and NHxInd (Table S4) in the gas phase calculated with all three basis sets employed in this work 

– 6-31G(d,p), 6-311G(d,p) and 6-311+G(d,p) or 6-311++G(d,p) (for CC2). From these data, 

enlarging the basis set from 6-31G(d,p) to 6-311G(d,p) and including diffuse functions are found 

to have minor and negligible effects, respectively, on the calculated free-energy barriers. For 

example, for the forward ESPT in Ind, this influences the TD-DFT barriers by no more than 0.6–

1.1 and 0.0–0.1 kcal mol–1, respectively, depending on which density functional is used. Similarly, 

for the forward ESPT in NHxInd, the effects are only 0.4–1.0 and 0.1–0.2 kcal mol–1. Hence, it 

should be reasonable to assess the performance of TD-DFT relative to experimental data based on 

calculations with the 6-311G(d,p) basis set. 

 While all results discussed up until this point have been obtained from gas-phase 

calculations, it is clear that solvent effects need to be accounted for in the comparison with 

experimental data. Therefore, it is of interest to investigate how such effects as described with the 

chosen SMD-based approach influence the calculated free-energy barriers. This is done in Tables 

S5 (Ind) and S6 (NHxInd) of the Supporting Information. Notably, some distinct yet small effects 

are predicted by all density functionals. Specifically, the forward ESPT (in both Ind and NHxInd) 

is found to be slightly less facile in solution than in the gas phase, with the solution-phase free-

energy barriers being larger by 1.8–2.8 (Ind in THF), 1.0–1.8 (NHxInd in THF) and 0.4–0.8 kcal 

mol–1 (NHxInd in MCH). A similar trend is observed for the forward GSPT reactions, whereas, 

contrarily, the barriers for the reverse GSPT reactions are slightly reduced in solution. This suggests 

that the above-documented kinetic preference for reverse GSPT over forward GSPT is strengthened 

in solution. 

 As for other computational considerations, all calculations on NHxInd reported in this work 

were (except where otherwise noted) carried out with the N-hexyl group replaced by an ethyl group. 
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In support of this procedure, invoked to facilitate the CC2 modeling, Table S7 of the Supporting 

Information gives the solution-phase free-energy barriers for ESPT and GSPT in NHxInd as 

calculated with DFT/TD-DFT using both an ethyl group and the full N-hexyl group. Pleasingly, 

these data show that replacing N-hexyl with ethyl changes the barriers by at most a few tenths of a 

kcal mol–1. 

 Finally, Table S8 of the Supporting Information lists the magnitudes of the Wigner 

correction116 RT ln #1 + 1
24
! hν

kBT
"

2
$ for ESPT and GSPT in Ind and NHxInd as calculated at different 

levels of theory. As is clear, the corrections are throughout small, around 0.5 kcal mol–1 and 

maximally 0.71 and 0.52 kcal mol–1 at the DFT/TD-DFT and CC2 levels, respectively. These 

results indicate that any quantum mechanical proton tunneling affecting the experimental data85 

with which the calculated free-energy barriers will be compared, is not of such significance that 

more advanced modeling (e.g., based on variational transition state theory121) would be required to 

enable a meaningful comparison. 

 

Comparing TD-DFT with Experimental Data. The experimentally determined free-energy 

barriers for forward ESPT in Ind and NHxInd in a “borderline polar” 2MeTHF solvent are 2.6 and 

2.1 kcal mol–1, respectively.85 Furthermore, in the same study, it was found that the barrier for the 

reaction in NHxInd is reduced to 1.1 kcal mol–1 in a non-polar MCH solvent.85 The calculations 

investigating how well TD-DFT reproduces these barriers are summarized in Figure 3, which also 

includes the corresponding CIS results. In all calculations, the SMD approach was used to describe 

the 2MeTHF (modelled as THF) and MCH solvents. 
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Figure 3. Energy barriers for forward ESPT in indigo (Ind) and N-hexylindigo (NHxInd) in 
tetrahydrofuran (THF) or methylcyclohexane (MCH) calculated with different methods and 
compared with experimental data.85 All calculations carried out with the 6-311G(d,p) basis set. For 
clarity, numerical values are also given in Tables S5 and S6 of the Supporting Information. 
 

 For each of the three reactions in Figure 3, all of the seven density functionals produce 

barriers that are higher than the experimental estimate. To some extent, this could be due to proton 

tunneling enhancing the rate constants from which the experimental barriers are derived. In terms 

of both mean and maximum absolute errors (MAEs and MaxAEs, respectively) relative to the three 

experimental values, the best accuracy is achieved by BP86 (1.4 and 2.5 kcal mol–1), followed by 

PBE0 (1.8 and 3.2 kcal mol–1), MN15 (2.4 and 4.1 kcal mol–1), M06-2X (2.4 and 4.4 kcal mol–1), 

CAM-B3LYP (2.8 and 4.5 kcal mol–1), B3LYP (3.4 and 4.8 kcal mol–1) and wB97X-D (3.5 and 

5.5 kcal mol–1). Here, however, the key observation is that all functionals perform quite well, with 

their MAEs and MaxAEs falling in ranges (1.4–3.5 and 2.5–5.5 kcal mol–1, respectively) far below 

the MAE and MaxAE of CIS (7.8 and 10.7 kcal mol–1, respectively), rather than that BP86 is the 

best performer. Moreover, it is actually the case that the MAEs of 1.4–3.5 kcal mol–1 are not larger 

than the errors documented in benchmark studies investigating how well ground-state DFT 

reproduces the energy barriers of GSPT reactions.122,123 For example, considering GSPT reactions 

in both small and medium-sized systems, Adamo and co-workers123 reported MAEs of 0.7–4.0 kcal 

mol–1 relative to CC data for the functionals tested in their study, which were of the same types as 

the present ones. Radom and co-workers,122 in turn, focused on GSPT tautomerization reactions in 

small molecules and found MAEs of 0.4–5.7 kcal mol–1 relative to the high-level ab initio W2.2 

thermochemical protocol,124 with the smallest MAEs shown by double-hybrid functionals125,126 not 

used herein. Thus, to the extent that Ind and NHxInd are representative systems, it appears 
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relatively straightforward to use TD-DFT for calculating ESPT barriers with an accuracy 

comparable to that typically afforded by ground-state DFT for GSPT reactions. 

 The rather small variation in the results in Figure 3 from one functional to another, which 

parallels the gas-phase results in Figure 2, is reflected in an analysis of the optimized S0 and S1 

geometries of Ind and NHxInd summarized in Figure S2 of the Supporting Information. Focusing 

on the interatomic distances between the transferred proton and the associated nitrogen and oxygen 

atoms, this analysis shows that the variation between the functionals as to their predictions of how 

these distances evolve (from isomer 1 to isomer 2 via TS12) is not larger for the ESPT reactions 

than for the GSPT reactions. For example, for the Ind system and in terms of standard deviation, 

the calculated N–H and O–H distances in TS12 vary by 0.025 and 0.013 Å for the GSPT reaction 

and, similarly, by 0.020 and 0.014 Å for the ESPT reaction. Hence, even though the S1 PESs are 

flatter than the S0 ones (which can be deduced from Figure 2 by noting that the differences between 

the forward and reverse barriers are smaller for the ESPT reactions than for the GSPT reactions), 

this does not seem to imply that TD-DFT mapping of the S1 PESs of Ind and NHxInd is more 

sensitive to the choice of functional than DFT mapping of the corresponding S0 PESs. 

 Despite this result, it is also of interest to compare how well DFT and TD-DFT predict 

interatomic distances in the optimized S0 and S1 geometries, respectively. This is done for the Ind 

system in Table S9 of the Supporting Information, using CC2 geometries as reference and 

including 21 relevant distances in the analysis. For the GSPT reaction, the geometric changes from 

isomer 1 to isomer 2 predicted by the density functionals (involving a shortening of the N1–C2 and 

C3–C4 bonds and a lengthening of the C2–C3 and C4–O5 bonds, see Figure 1) agree quite well 

with those that CC2 identifies. Specifically, the MAEs for the functionals relative to all 21 CC2 

values are both small and uniform, ranging from 0.012 to 0.023 Å. For the ESPT reaction, which 

mainly involve a shortening of the C3–C4 bond and a lengthening of the C4–O5 bond (see CC2 

data in Table S9), the MAEs remain uniform but are somewhat larger, ranging from 0.029 to 0.042 

Å. Accordingly, the TD-DFT interatomic distances appear slightly less accurate than the DFT ones. 

 Using the data in Figure 3, it is also possible to assess the extent to which the calculations 

reproduce the 0.5 kcal mol–1 experimental difference between the ESPT barriers for Ind and 

NHxInd in one and the same solvent (THF), and the 1.1 kcal mol–1 experimental difference between 

the ESPT barriers for NHxInd in two different solvents (THF and MCH). This analysis is reported 
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in Figure 4 and shows that the substituent effect (Figure 4a) is reproduced less accurately than the 

solvent effect (Figure 4b). 

 

 
 

Figure 4. (a) Difference in free-energy barriers for forward ESPT in indigo (Ind) and N-
hexylindigo (NHxInd) in tetrahydrofuran (THF) calculated with different methods and compared 
with experimental data.85 (b) Difference in free-energy barriers for forward ESPT in N-hexylindigo 
(NHxInd) in tetrahydrofuran (THF) and methylcyclohexane (MCH) calculated with different 
methods and compared with experimental data.85 All calculations carried out with the 6-311G(d,p) 
basis set. 
 

 In order to better understand why the substituent effect in Figure 4a is overestimated by all 

of the seven density functionals, it can be seen both in Figure 3 and in Table S10 of the Supporting 

Information that the positive error in DG‡(Ind/THF) relative to experiment by every functional is 

consistently larger than the positive error in DG‡(NHxInd/THF) by that functional. As a result, the 

calculated DDG‡ values invariably exceed the experimental DDG‡ value of 0.5 kcal mol–1. 
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Therefore, it is natural to seek an explanation why the positive errors in DG‡(Ind/THF) are larger 

than the positive errors in DG‡(NHxInd/THF). To this end, Table S10 also compares the excited-

state Mulliken charge distributions at the stationary points for ESPT in Ind and NHxInd in THF. 

Focusing particularly on the distribution of charge between the two molecular subunits connected 

by the central C=C bond (“L” and “R” in Table S10), Ind and NHxInd have similar electronic 

character in their isomer-2 forms (polar charge distribution because of the proton transfer) as well 

as in TS12 (non-polar charge distribution). In the isomer-1 form, however, Ind is distinctly non-

polar by symmetry, whereas NHxInd is somewhat polar. Therefore, owing to a presumably smaller 

contribution from electrostatics to the interaction between the two subunits, isomer 1 of Ind might 

pose a greater challenge to DFT methods than isomer 1 of NHxInd, simply because DFT methods 

describe electrostatic interactions with better accuracy than they describe weak interactions.127 This 

scenario affords a possible explanation why the errors in DG‡(Ind/THF) are larger than those in 

DG‡(NHxInd/THF). 

 If this explanation, rooted in the description of the electronic structure of isomer 1 of Ind, 

is correct, then one would expect the errors by the functionals relative to CC2 for the gas-phase 

free-energy barriers to be larger for forward ESPT in Ind than they are for both forward ESPT in 

NHxInd and reverse ESPT in Ind. As documented in Table S10, and seen already in Figure 2, this 

is indeed true. Furthermore, as shown in Figure S3 of the Supporting Information, there is actually 

close to a one-to-one correspondence between the AEs for the calculated DDG‡ values in THF 

relative to experiment, and the AEs for the calculated DDG‡ values in the gas phase relative to CC2. 

This suggests that the major challenge for reliable modeling of ESPT in the Ind and NHxInd 

systems is the description of electronic structure rather than the treatment of solvent effects. 

Consistent with this picture, the results in Figure 4b show that all functionals except BP86 

reproduce almost perfectly the experimental finding that the ESPT barrier for NHxInd is 1.1 kcal 

mol–1 larger in THF than in MCH. As for understanding why BP86 instead yields a barrier for this 

process that is 0.5 kcal mol–1 smaller in THF than in MCH, this issue is discussed in connection to 

Table S11 of the Supporting Information, which compares the excited-state Mulliken charge 

distributions at the stationary points for ESPT in NHxInd in THF, MCH and the gas phase. 

 Finally, we note that although the results in Figures 2–4 do not form the basis for any 

general conclusion regarding the choice of functional for TD-DFT modeling of ESPT reactions in 

organic compounds, these data offer (to the best of our knowledge) the first systematic test of how 
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calculated free-energy barriers for a photochemical reaction vary from one quantum chemical 

method to another. As such, our results fill an important gap in the literature. This is accentuated 

by the fact that whereas many studies have used TD-DFT to provide valuable mechanistic insight 

into organic ESPT reactions,76–89 in most cases the modeling has been based exclusively on B3LYP 

and/or CAM-B3LYP, with barriers obtained as electronic energies from relaxed scans,76,78,80–83 

rather than as free energies from rigorous TS optimizations and frequency calculations in the 

excited state. In future work, we hope to be able to afford performing calculations like the present 

ones for a variety of ESPT reactions, which will help assess the relative merits of different 

functionals for applications to these processes more extensively. Moreover, we will also attempt to 

use TD-DFT for calculating free-energy barriers for other photochemical reactions (than adiabatic 

ESPT) to which TD-DFT has been applied in the past, such as conformational isomerizations.128–

130 Thereby, the well-known challenge in TD-DFT to properly account for static electron-

correlation effects131 may add another level of complexity to the modeling. 

 

CONCLUSIONS 

 

We have investigated how well TD-DFT reproduces experimental free-energy barriers of a 

prototypical photochemical reaction, as represented by ESPT in Ind. Specifically, we have tested 

the performance of seven popular density functionals (BP86, B3LYP, PBE0, M06-2X, MN15, 

CAM-B3LYP and wB97X-D) belonging to different rungs of Jacobs’s ladder in reproducing the 

free-energy barriers for ESPT in Ind and NHxInd that were recently determined by Seixas de Melo 

and co-workers.85 From the calculations, it is found that all functionals perform quite well, 

uniformly overestimating the experimental values by 1.4–3.5 (MAEs) and 2.5–5.5 kcal mol–1 

(MaxAEs) only, with the best accuracy achieved by BP86. In fact, these errors are not larger than 

those typically observed when barriers for GSPT reactions are calculated in the framework of 

ground-state DFT.122,123 Through an analysis of the optimized excited-state stationary points for 

the Ind and NHxInd systems, the weak method-dependence of the calculated ESPT barriers is 

found to reflect a rather minor variation in the predictions of the interatomic distances between the 

transferred proton and the associated nitrogen and oxygen atoms from one functional to another. 

Furthermore, the errors in the TD-DFT calculations relative to the experimental barriers are shown 

to parallel quite closely the errors in calculated gas-phase barriers relative to CC2 results. Overall, 
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the study illustrates that TD-DFT can be used to successfully model ESPT reactions in terms of 

free energies of minima and first-order saddle points on excited-state PESs. 
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Table S1. Energy Barriers for Forward and Reverse ESPT and GSPT in Indigo (Ind) and N-Hexylindigo (NHxInd) in the Gas 
Phase Calculated with Different Methods (in kcal mol–1)a 
    method  
molecule reaction energyb BP86 B3LYP PBE0 M06-2X MN15 CAMc  wB97X-D HF/CIS CC2 
Ind forward 

ESPT 
E 7.0 7.5 4.9 6.7 6.2 6.8 7.8 12.6 2.5 
E0 4.4 4.8 3.8 4.0 3.9 4.2 5.0 9.3 -0.1 
G 4.8 5.3 4.0 4.4 4.5 4.7 5.5 9.7 -1.9 

  vd 1067 1304 1209 1180 1318 1303 1332 1806 754 
Ind reverse 

ESPT 
E 2.5 5.8 5.3 8.4 8.5 7.4 7.9 19.6 4.4 
E0 0.3 3.0 2.5 5.2 5.4 4.2 4.6 15.8 1.9 
G 0.5 3.3 2.8 5.3 5.6 4.4 4.8 16.0 1.4 

  vd 1067 1304 1209 1180 1318 1303 1332 1806 754 
Ind forward 

GSPT 
E 10.8 14.7 13.1 14.7 14.8 15.3 16.1 25.3 9.9 
E0 8.0 11.8 10.2 11.9 12.0 12.5 13.2 22.5 7.0 
G 8.5 12.2 10.6 12.2 12.3 12.9 13.6 23.4 6.1 

  vd 1011 1390 1298 1460 1545 1455 1478 1987 1211 
Ind reverse 

GSPT 
E 1.6 4.6 3.7 6.8 6.4 5.4 5.8 15.1 3.5 
E0 -1.0 1.8 0.9 3.7 3.4 2.4 2.7 11.6 0.8 
G -0.6 2.0 1.1 3.8 3.7 2.7 2.9 11.8 -0.5 

  vd 1011 1390 1298 1460 1545 1455 1478 1987 1211 
NHxInd forward 

ESPT 
E 5.4 5.6 4.0 5.0 4.8 5.2 5.9 9.1 1.9 
E0 2.9 3.0 1.6 1.9 2.2 2.4 2.9 5.8 -0.8 
G 3.2 3.4 2.0 1.9 2.5 2.5 3.0 5.8 -1.1 

  vd 739 1180 1101 1204 1290 1267 1310 1786 984 
NHxInd reverse 

ESPT 
E 4.8 3.1 2.5 4.2 4.6 3.6 3.9 13.5 3.1 
E0 2.1 0.6 0.0 1.3 1.8 0.7 0.8 9.9 -0.8 
G 2.1 0.7 0.1 1.5 2.0 0.9 1.2 10.0 0.7 

  vd 739 1180 1101 1204 1290 1267 1310 1786 984 
NHxInd forward 

GSPT 
E 7.9 10.7 9.3 11.0 11.2 11.4 12.1 20.4 6.3 
E0 5.6 7.9 6.5 8.1 8.3 8.6 9.2 17.3 3.6 
G 5.9 8.2 6.5 8.0 8.1 8.3 9.1 17.1 3.3 

  vd 698 1187 1049 1358 1404 1288 1315 1894 1070 
NHxInd reverse 

GSPT 
E 0.0  1.8 1.1 3.5 3.4 2.4 2.5 10.3 1.6 
E0 -1.2 -0.9 -1.4 0.6 0.5 -0.4 -0.3 6.8 -1.2 
G -0.8 -0.8 -1.4 0.6 0.3 -0.6 -0.3 6.5 -1.0 

  vd 698 1187 1049 1358 1404 1288 1315 1894 1070 
aAll CC2 calculations carried out with the 6-311++G(d,p) basis set, all other calculations carried out with the 6-311+G(d,p) basis set. 
bBarriers given in terms of electronic energies (E), electronic energies plus ZPVE corrections (E0), and free energies (G). cCAM-B3LYP. 
dMagnitude of the imaginary vibrational frequency at the TS12 saddle point (in cm–1). 
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Table S2. Changes in Calculated Energy Barriers for Forward and Reverse ESPT and GSPT in Indigo (Ind) and N-Hexylindigo 
(NHxInd) in the Gas Phase Upon Inclusion of ZPVE and Thermal Corrections (in kcal mol–1)a 
molecule /   method   
reaction changeb BP86 B3LYP PBE0 M06-2X MN15 CAMc wB97X-D HF/CIS CC2 SDd 
Ind E ® E0 -2.6 -2.7 -1.1 -2.7 -2.3 -2.6 -2.8 -3.3 -2.6 0.60 
forward ESPT E0 ® G 0.4 0.5 0.2 0.4 0.6 0.5 0.5 0.4 -1.8 0.75 
Ind E ® E0 -2.2 -2.8 -2.8 -3.2 -3.1 -3.2 -3.3 -3.8 -2.5 0.47 
reverse ESPT E0 ® G 0.2 0.3 0.3 0.1 0.2 0.2 0.2 0.2 -0.5 0.24 
Ind E ® E0 -2.8 -2.9 -2.9 -2.8 -2.8 -2.8 -2.9 -2.8 -2.9 0.05 
forward GSPT E0 ® G 0.5 0.4 0.4 0.3 0.3 0.4 0.4 0.9 -0.9 0.48 
Ind E ® E0 -2.6 -2.8 -2.8 -3.1 -3 -3 -3.1 -3.5 -2.7 0.27 
reverse GSPT E0 ® G 0.4 0.2 0.2 0.1 0.3 0.3 0.2 0.2 -1.3 0.52 
NHxInd E ® E0 -2.5 -2.6 -2.4 -3.1 -2.6 -2.8 -3 -3.3 -2.7 0.30 
forward ESPT E0 ® G 0.3 0.4 0.4 0 0.3 0.1 0.1 0 -0.3 0.23 
NHxInd E ® E0 -2.7 -2.5 -2.5 -2.9 -2.8 -2.9 -3.1 -3.6 -3.9 0.48 
reverse ESPT E0 ® G 0 0.1 0.1 0.2 0.2 0.2 0.4 0.1 1.5 0.46 
NHxInd E ® E0 -2.3 -2.8 -2.8 -2.9 -2.9 -2.8 -2.9 -3.1 -2.7 0.22 
forward GSPT E0 ® G 0.3 0.3 0 -0.1 -0.2 -0.3 -0.1 -0.2 -0.3 0.23 
NHxInd E ® E0 -1.2 -2.7 -2.5 -2.9 -2.9 -2.8 -2.8 -3.5 -2.8 0.62 
reverse GSPT E0 ® G 0.4 0.1 0 0 -0.2 -0.2 0 -0.3 0.2 0.22 
aAll CC2 calculations carried out with the 6-311++G(d,p) basis set, all other calculations carried out with the 6-311+G(d,p) basis set. 
bChange in barriers given in terms of electronic energies (E), electronic energies plus ZPVE corrections (E0), and free energies (G). cCAM-
B3LYP. dStandard deviation between methods. 
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Table S3. Energy Barriers for Forward and Reverse ESPT and GSPT in Indigo (Ind) in the Gas Phase Calculated with Different 
Methods and Basis Sets (in kcal mol–1) 
  energya /  method  
molecule reaction basis setb BP86 B3LYP PBE0 M06-2X MN15 CAMc  wB97X-D HF/CIS CC2 
Ind forward 

ESPT 
E / I 6.3 6.6 4.3 5.8 5.0 5.8 6.8 11.9 3.2 
E / II 7.1 7.5 4.9 6.7 6.1 6.8 7.7 12.4 2.4 
E / III 7.0 7.5 4.9 6.7 6.2 6.8 7.8 12.6 2.5 
E0 / I 3.6 3.9 3.2 3.1 2.8 3.2 4.0 8.6 0.6 
E0 / II 4.4 4.8 3.8 3.9 3.8 4.1 4.9 9.1 0.6 
E0 / III 4.4 4.8 3.8 4.0 3.9 4.2 5.0 9.3 -0.1 
G / I 4.1 4.3 3.4 3.4 3.4 3.6 4.4 9.0 -0.3 
G / II 4.9 5.3 4.0 4.3 4.4 4.6 5.3 9.5 -1.0 
G / III 4.8 5.3 4.0 4.4 4.5 4.7 5.5 9.7 -1.9 

Ind reverse 
ESPT 

E / I 2.4 5.5 5.2 8.1 8.3 7.2 7.8 19.5 4.0 
E / II 2.7 5.9 4.8 8.6 8.6 7.6 8.1 19.8 4.6 
E / III 2.5 5.8 5.3 8.4 8.5 7.4 7.9 19.6 4.4 
E0 / I 0.1 2.8 2.4 4.9 5.2 4.0 4.5 15.8 1.6 
E0 / II 0.6 3.2 1.9 5.3 5.5 4.4 4.9 16.2 2.8 
E0 / III 0.3 3.0 2.5 5.2 5.4 4.2 4.6 15.8 1.9 
G / I 0.4 3.0 2.6 5.0 5.3 4.2 4.6 16.0 2.9 
G / II 0.9 3.4 2.2 5.5 5.7 4.6 5.2 16.4 2.5 
G / III 0.5 3.3 2.8 5.3 5.6 4.4 4.8 16.0 1.4 

Ind forward 
GSPT 

E / I 10.0 13.8 12.6 14.0 13.9 14.5 15.5 25.3 11.4 
E / II 10.7 14.6 13.1 14.7 14.8 15.3 16.1 25.5 10.0 
E / III 10.8 14.7 13.1 14.7 14.8 15.3 16.1 25.3 9.9 
E0 / I 7.3 10.9 9.8 11.2 11.0 11.7 12.5 22.3 8.3 
E0 / II 8.0 11.8 10.3 12.0 11.9 12.5 13.3 22.5 7.1 
E0 / III 8.0 11.8 10.2 11.9 12.0 12.5 13.2 22.5 7.0 
G / I 7.7 11.3 10.2 11.5 11.4 12.1 12.9 22.7 8.2 
G / II 8.5 12.2 10.7 12.4 12.4 13.0 13.7 23.1 7.1 
G / III 8.5 12.2 10.6 12.2 12.3 12.9 13.6 23.4 6.1 

Ind reverse 
GSPT 

E / I 1.3 4.1 3.4 6.2 5.8 4.8 5.3 14.7 3.6 
E / II 1.7 4.8 3.9 7.0 6.5 5.5 5.9 15.3 4.0 
E / III 1.6 4.6 3.7 6.8 6.4 5.4 5.8 15.1 3.5 
E0 / I -1.2 1.2 0.5 3.1 2.8 1.8 2.1 11.1 0.6 
E0 / II -0.9 1.9 1.0 3.8 3.5 2.5 2.8 11.7 1.1 
E0 / III -1.0 1.8 0.9 3.7 3.4 2.4 2.7 11.6 0.8 
G / I -0.9 1.5 0.8 3.3 3.0 2.1 2.3 11.1 0.3 
G / II -0.6 2.2 1.3 4.0 3.7 2.8 3.0 11.5 0.9 
G / III -0.6 2.0 1.1 3.8 3.7 2.7 2.9 11.8 -0.5 

aBarriers given in terms of electronic energies (E), electronic energies plus ZPVE corrections (E0), and free energies (G). bI, II and III denote 
the 6-31G(d,p), 6-311G(d,p) and 6-311+G(d,p) (6-311++G(d,p) for CC2) basis sets, respectively. cCAM-B3LYP. 
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Table S4. Energy Barriers for Forward and Reverse ESPT and GSPT in N-Hexylindigo (NHxInd) in the Gas Phase Calculated with 
Different Methods and Basis Sets (in kcal mol–1) 
  energya /  method  
molecule reaction basis setb BP86 B3LYP PBE0 M06-2X MN15 CAMc  wB97X-D HF/CIS CC2 
NHxInd forward 

ESPT 
E / I 4.9 4.9 3.7 3.9 3.6 4.1 5.0 8.4 2.5 
E / II 5.6 5.7 4.1 4.8 4.6 5.0 5.8 8.8 1.7 
E / III 5.4 5.6 4.0 5.0 4.8 5.2 5.9 9.1 1.6 
E0 / I 2.4 2.3 1.2 1.1 1.2 1.4 2.2 5.1 -0.3 
E0 / II 3.0 3.0 1.6 1.9 2.1 2.2 2.9 5.6 -0.9 
E0 / III 2.9 3.0 1.6 1.9 2.2 2.4 2.9 5.8 -1.2 
G / I 2.7 2.5 1.4 1.3 1.2 1.4 2.5 5.2 -1.3 
G / II 3.3 3.3 1.9 2.0 2.3 2.3 3.1 5.7 -1.4 
G / III 3.2 3.4 2.0 1.9 2.5 2.5 3.0 5.8 -1.0 

NHxInd reverse 
ESPT 

E / I 4.2 2.4 2.0 3.8 4.1 3.2 3.6 13.3 2.4 
E / II 4.8 3.1 2.5 4.2 4.6 3.6 3.9 13.7 3.1 
E / III 4.8 3.1 2.5 4.2 4.6 3.6 3.9 13.5 3.1 
E0 / I 1.7 0.0 -0.2 0.9 1.3 0.4 0.5 9.7 -1.1 
E0 / II 2.1 0.5 0.0 1.3 1.7 0.7 0.8 10.2 -0.8 
E0 / III 2.1 0.6 0.0 1.3 1.8 0.7 0.8 9.9 -0.8 
G / I 1.6 -0.1 -0.3 1.0 1.3 0.4 0.6 10.0 -0.4 
G / II 2.1 0.5 0.0 1.3 1.8 0.8 1.1 10.4 0.7 
G / III 2.1 0.7 0.1 1.5 2.0 0.9 1.2 10.0 0.7 

NHxInd forward 
GSPT 

E / I –d 10.0 9.0 10.1 10.2 10.7 11.5 20.2 8.0 
E / II 7.8 10.8 9.4 11.0 11.2 11.5 12.2 20.5 6.7 
E / III 7.9 10.7 9.3 11.0 11.2 11.4 12.1 20.4 6.3 
E0 / I –d 7.1 6.2 7.3 7.3 7.8 8.8 17.1 5.1 
E0 / II 5.5 8.0 6.6 8.2 8.3 8.7 9.4 17.4 3.9 
E0 / III 5.6 7.9 6.5 8.1 8.3 8.6 9.2 17.3 3.6 
G / I –d 7.3 6.3 7.3 7.1 8.0 9.2 16.9 5.0 
G / II 5.9 8.2 6.7 8.2 8.2 8.8 9.7 17.2 3.9 
G / III 5.9 8.2 6.5 8.0 8.1 8.3 9.1 17.1 3.3 

NHxInd reverse 
GSPT 

E / I –d 1.2 0.8 2.7 2.7 1.8 2.1 9.6 0.8 
E / II 0.0 1.7 1.1 3.4 3.3 2.4 2.6 10.3 1.4 
E / III 0.0 1.8 1.1 3.5 3.4 2.4 2.5 10.3 1.6 
E0 / I –d -1.3 -1.6 0.0 -0.2 -0.8 -0.7 6.2 -1.8 
E0 / II -1.0 -0.9 -1.3 0.6 0.4 -0.4 -0.2 6.8 -1.7 
E0 / III -1.2 -0.9 -1.4 0.6 0.5 -0.4 -0.3 6.8 -1.2 
G / I –d -1.1 -1.4 0.0 -0.4 -0.7 -0.6 5.9 -1.3 
G / II -0.6 -0.7 -1.2 0.5 0.4 -0.2 0.0 6.5 -0.9 
G / III -0.8 -0.8 -1.4 0.6 0.3 -0.6 -0.3 6.5 -1.0 

aBarriers given in terms of electronic energies (E), electronic energies plus ZPVE corrections (E0), and free energies (G). bI, II and III denote 
the 6-31G(d,p), 6-311G(d,p) and 6-311+G(d,p) (6-311++G(d,p) for CC2) basis sets, respectively. cCAM-B3LYP. dGeometry optimization of 
TS12 failed to converge. 
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Table S5. Energy Barriers for Forward and Reverse ESPT and GSPT in Indigo (Ind) Calculated with Different Methods in 
Different Media (in kcal mol–1)a 
  energyb /  method  
molecule reaction mediumc BP86 B3LYP PBE0 M06-2X MN15 CAMd  wB97X-D HF/CIS 
Ind forward 

ESPT 
E / GAS 7.1 7.5 4.9 6.7 6.1 6.8 7.7 12.4 
E / THF 6.8 9.3 7.9 8.9 8.8 9.3 10.1 15.2 
E0 / GAS 4.4 4.8 3.8 3.9 3.8 4.1 4.9 9.1 
E0 / THF 4.4 6.6 5.1 6.1 5.9 6.4 7.2 12.3 
G / GAS 4.9 5.3 4.0 4.3 4.4 4.6 5.3 9.5 
G / THF 5.0 7.4 5.8 6.9 6.7 7.1 8.1 13.3 

Ind reverse 
ESPT 

E / GAS 2.7 5.9 4.8 8.6 8.6 7.6 8.1 19.8 
E / THF 3.3 5.7 4.9 6.5 7.2 5.8 6.0 16.0 
E0 / GAS 0.6 3.2 1.9 5.3 5.5 4.4 4.9 16.2 
E0 / THF 0.5 2.7 1.8 3.5 4.1 2.8 3.0 12.8 
G / GAS 0.9 3.4 2.2 5.5 5.7 4.6 5.2 16.4 
G / THF 0.7 2.9 2.0 3.7 4.3 3.0 3.2 13.1 

Ind forward 
GSPT 

E / GAS 10.7 14.6 13.1 14.7 14.8 15.3 16.1 25.5 
E / THF 11.4 15.3 13.7 15.2 15.3 15.8 16.7 26.0 
E0 / GAS 8.0 11.8 10.3 12.0 11.9 12.5 13.3 22.5 
E0 / THF 8.9 12.6 11.1 12.6 12.7 13.3 14.1 23.4 
G / GAS 8.5 12.2 10.7 12.4 12.4 13.0 13.7 23.1 
G / THF 9.7 13.3 11.7 13.2 13.3 13.9 14.8 23.6 

Ind reverse 
GSPT 

E / GAS 1.7 4.8 3.9 7.0 6.5 5.5 5.9 15.3 
E / THF 1.0 4.0 3.1 6.2 5.7 4.8 5.2 14.4 
E0 / GAS -0.9 1.9 1.0 3.8 3.5 2.5 2.8 11.7 
E0 / THF -1.4 1.1 0.2 3.0 2.7 1.8 2.1 10.8 
G / GAS -0.6 2.2 1.3 4.0 3.7 2.8 3.0 11.5 
G / THF -1.1 1.4 0.6 3.2 2.9 2.1 2.3 11.0 

aAll calculations carried out with the 6-311G(d,p) basis set. bBarriers given in terms of electronic energies (E), electronic energies plus 
ZPVE corrections (E0), and free energies (G). cGAS and THF denote gas phase and tetrahydrofuran, respectively. dCAM-B3LYP. 
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Table S6. Energy Barriers for Forward and Reverse ESPT and GSPT in N-Hexylindigo (NHxInd) Calculated with Different 
Methods in Different Media (in kcal mol–1)a 
  energyb /  method  
molecule reaction mediumc BP86 B3LYP PBE0 M06-2X MN15 CAMd  wB97X-D HF/CIS 
NHxInd forward 

ESPT 
E / GAS 5.6 5.7 4.1 4.8 4.6 5.0 5.8 8.8 
E / MCH 5.3 5.8 4.7 5.5 5.5 5.9 6.6 9.9 
E / THF 4.2 6.7 5.4 6.3 6.3 6.7 7.5 11.2 
E0 / GAS 3.0 3.0 1.6 1.9 2.1 2.2 2.9 5.6 
E0 / MCH 2.5 3.5 2.1 2.5 2.6 2.9 3.6 6.7 
E0 / THF 1.8 3.9 2.7 3.3 3.4 3.8 4.4 8.3 
G / GAS 3.3 3.3 1.9 2.0 2.3 2.3 3.1 5.7 
G / MCH 2.7 4.1 2.3 2.7 2.7 3.0 3.7 7.0 
G / THF 2.3 4.3 3.1 3.5 3.7 4.1 4.6 8.8 

NHxInd reverse 
ESPT 

E / GAS 4.8 3.1 2.5 4.2 4.6 3.6 3.9 13.7 
E / MCH 3.8 3.2 2.6 3.6 4.3 3.1 3.3 12.2 
E / THF 2.0 3.0 2.2 2.8 3.7 2.4 2.6 10.6 
E0 / GAS 2.1 0.5 0.0 1.3 1.7 0.7 0.8 10.2 
E0 / MCH 1.1 0.4 -0.3 0.8 1.3 0.3 0.3 8.8 
E0 / THF -0.7 0.0 -0.5 0.3 0.9 -0.2 -0.1 7.4 
G / GAS 2.1 0.5 0.0 1.3 1.8 0.8 1.1 10.4 
G / MCH 1.1 0.5 -0.4 0.8 1.2 0.4 0.4 9.0 
G / THF -0.6 0.3 -0.2 0.3 0.9 0.1 0.1 7.8 

NHxInd forward 
GSPT 

E / GAS 7.8 10.8 9.4 11.0 11.2 11.5 12.2 20.5 
E / MCH –e 11.0 9.6 11.1 11.3 11.7 12.4 20.6 
E / THF –e 11.4 9.9 11.5 11.7 11.9 12.6 20.9 
E0 / GAS 5.5 8.0 6.6 8.2 8.3 8.7 9.4 17.4 
E0 / MCH –e 8.2 6.9 8.4 8.5 8.9 9.6 17.6 
E0 / THF –e 8.7 7.3 8.7 8.9 9.3 9.9 18.0 
G / GAS 5.9 8.2 6.7 8.2 8.2 8.8 9.7 17.2 
G / MCH –e 8.2 7.2 8.6 8.4 9.1 10.0 17.5 
G / THF –e 9.2 6.3 8.8 8.9 9.5 10.0 18.2 

NHxInd reverse 
GSPT 

E / GAS 0.0 1.7 1.1 3.4 3.3 2.4 2.6 10.3 
E / MCH –e 1.5 0.9 3.2 3.1 2.2 2.4 10.0 
E / THF –e 1.4 0.9 3.3 3.1 2.2 2.4 10.3 
E0 / GAS -1.0 -0.9 -1.3 0.6 0.4 -0.4 -0.2 6.8 
E0 / MCH –e -1.1 -1.5 0.5 0.3 -0.5 -0.3 6.5 
E0 / THF –e -1.1 -1.5 0.5 0.3 -0.5 -0.3 6.7 
G / GAS -0.6 -0.7 -1.2 0.5 0.4 -0.2 0.0 6.5 
G / MCH –e -1.0 -1.1 0.6 0.1 -0.5 -0.3 6.2 
G / THF –e -0.6 -0.9 0.6 0.5 -0.2 -0.1 6.6 

aAll calculations carried out with the 6-311G(d,p) basis set. bBarriers given in terms of electronic energies (E), electronic energies plus 
ZPVE corrections (E0), and free energies (G). cGAS, MCH and THF denote gas phase, methylcyclohexane and tetrahydrofuran, 
respectively. dCAM-B3LYP. eGeometry optimization of TS12 failed to converge. 
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Table S7. Energy Barriers for Forward and Reverse ESPT and GSPT in N-Hexylindigo (NHxInd) Calculated with Different 
Methods and with Full (C6H13) and Reduced (C2H5) Models of the N-Hexyl Substituent (in kcal mol–1)a 
  energyb / N-hexyl  method  
molecule reaction mediumc model B3LYP PBE0 M06-2X MN15 CAMd  wB97X-D HF/CIS 
NHxInd forward 

ESPT 
E / MCH C6H13 5.8 4.8 5.7 5.7 6.0 6.8 9.9 

C2H5 5.8 4.7 5.5 5.5 5.9 6.6 9.9 
E / THF C6H13 6.7 5.5 6.4 6.4 6.7 7.6 11.3 

C2H5 6.7 5.4 6.3 6.3 6.7 7.5 11.2 
E0 / MCH C6H13 3.7 2.2 2.7 2.7 3.0 4.1 6.8 

C2H5 3.5 2.1 2.5 2.6 2.9 3.6 6.7 
E0 / THF C6H13 3.9 2.8 3.5 3.6 3.8 4.5 8.1 

C2H5 3.9 2.7 3.3 3.4 3.8 4.4 8.3 
G / MCH C6H13 4.1 2.1 2.7 2.7 3.1 2.4 6.8 

C2H5 4.1 2.3 2.7 2.7 3.0 3.7 7.0 
G / THF C6H13 3.9 3.2 3.5 3.8 3.8 4.6 8.1 

C2H5 4.3 3.1 3.5 3.7 4.1 4.6 8.8 
NHxInd reverse 

ESPT 
E / MCH C6H13 3.3 2.7 3.5 4.3 3.1 3.3 12.1 

C2H5 3.2 2.6 3.6 4.3 3.1 3.3 12.2 
E / THF C6H13 3.0 2.2 2.8 3.7 2.4 2.6 10.5 

C2H5 3.0 2.2 2.8 3.7 2.4 2.6 10.6 
E0 / MCH C6H13 0.3 -0.3 0.8 1.3 0.3 0.4 8.8 

C2H5 0.4 -0.3 0.8 1.3 0.3 0.3 8.8 
E0 / THF C6H13 -0.1 -0.6 0.3 0.9 -0.2 -0.2 7.4 

C2H5 0.0 -0.5 0.3 0.9 -0.2 -0.1 7.4 
G / MCH C6H13 0.2 -0.4 1.0 1.4 0.3 0.6 9.0 

C2H5 0.5 -0.4 0.8 1.2 0.4 0.4 9.0 
G / THF C6H13 -0.1 -0.6 0.4 1.0 -0.2 -0.2 7.8 

C2H5 0.3 -0.2 0.3 0.9 0.1 0.1 7.8 
NHxInd forward 

GSPT 
E / MCH C6H13 11.0 9.6 11.2 11.3 11.7 12.4 20.6 

C2H5 11.0 9.6 11.1 11.3 11.7 12.4 20.6 
E / THF C6H13 11.3 10.0 11.5 11.7 11.9 12.7 20.9 

C2H5 11.4 9.9 11.5 11.7 11.9 12.6 20.9 
E0 / MCH C6H13 8.2 6.9 8.5 8.6 9.0 9.6 17.6 

C2H5 8.2 6.9 8.4 8.5 8.9 9.6 17.6 
E0 / THF C6H13 8.6 7.3 8.9 9.0 9.3 10.0 18.0 

C2H5 8.7 7.3 8.7 8.9 9.3 9.9 18.0 
G / MCH C6H13 8.3 7.0 8.8 8.7 9.3 9.6 17.5 

C2H5 8.2 7.2 8.6 8.4 9.1 10.0 17.5 
G / THF C6H13 8.9 7.5 9.0 9.0 9.7 10.3 18.2 

C2H5 9.2 6.3 8.8 8.9 9.5 10.0 18.2 
 
 
 
 



 S11 (S169) 

 
 

Table S7. Continued.a 
  energyb / N-hexyl  method  
molecule reaction mediumc model B3LYP PBE0 M06-2X MN15 CAMd  wB97X-D HF/CIS 
NHxInd reverse 

GSPT 
E / MCH C6H13 1.5 1.0 3.3 3.1 2.2 2.5 10.0 

C2H5 1.5 0.9 3.2 3.1 2.2 2.4 10.0 
E / THF C6H13 1.4 0.9 3.3 3.1 2.2 2.5 10.2 

C2H5 1.4 0.9 3.3 3.1 2.2 2.4 10.3 
E0 / MCH C6H13 -1.1 -1.5 0.6 0.4 -0.5 -0.3 6.5 

C2H5 -1.1 -1.5 0.5 0.3 -0.5 -0.3 6.5 
E0 / THF C6H13 -1.2 -1.6 0.6 0.3 -0.6 -0.3 6.8 

C2H5 -1.1 -1.5 0.5 0.3 -0.5 -0.3 6.7 
G / MCH C6H13 -1.2 -1.5 0.8 0.4 -0.5 -0.2 6.2 

C2H5 -1.0 -1.1 0.6 0.1 -0.5 -0.3 6.2 
G / THF C6H13 -1.1 -1.5 0.5 0.3 -0.6 0.1 7.0 

C2H5 -0.6 -0.9 0.6 0.5 -0.2 -0.1 6.6 
aAll calculations carried out with the 6-311G(d,p) basis set. bBarriers given in terms of electronic energies (E), electronic energies plus 
ZPVE corrections (E0), and free energies (G). cMCH and THF denote methylcyclohexane and tetrahydrofuran, respectively. dCAM-
B3LYP. 
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Table S8. Wigner Corrections for Free-Energy Barriers for ESPT and GSPT in Indigo (Ind) and N-Hexylindigo (NHxInd) Calculated 
at Different Levels of Theory (in kcal mol–1) 
  basis seta /  method  
molecule reaction mediumb BP86 B3LYP PBE0 M06-2X MN15 CAMc  wB97X-D HF/CIS CC2 
Ind ESPT I / GAS 0.42  0.56  0.51  0.53  0.49  0.54  0.57  0.83  0.31  

II / GAS 0.45  0.58  0.53  0.58  0.51  0.58  0.59  0.84  0.26  
II / THF 0.45  0.61  0.57  0.65  0.58  0.63  0.63  0.88  –d 
III / GAS 0.44  0.58  0.52  0.58  0.51  0.58  0.59  0.84  0.26  

Ind GSPT I / GAS 0.37  0.60  0.56  0.67  0.65  0.64  0.66  0.93  0.54  
II / GAS 0.42  0.63  0.58  0.71  0.67  0.67  0.68  0.94  0.54  
II / THF 0.35  0.61  0.55  0.70  0.66  0.65  0.67  0.93  –d 
III / GAS 0.41  0.62  0.57  0.71  0.66  0.66  0.67  0.93  0.52  

NHxInd ESPT I / GAS 0.17  0.48  0.44  0.51  0.49  0.52  0.56  0.82  0.28  
II / GAS 0.25  0.50  0.46  0.57  0.52  0.55  0.58  0.83  0.29  
II / MCH 0.29  0.53  0.50  0.61  0.55  0.58  0.59  0.85  –d 
II / THF 0.46  0.58  0.52  0.62  0.54  0.57  0.58  0.85  –d 
III / GAS 0.25  0.51  0.46  0.57  0.52  0.56  0.58  0.83  0.39  

NHxInd GSPT I / GAS –e 0.47  0.39  0.59  0.59  0.53  0.55  0.88  0.37  
II / GAS 0.05  0.52  0.44  0.64  0.61  0.57  0.59  0.89  0.43  
II / MCH –e 0.50  0.42  0.63  0.61  0.56  0.58  0.89  –d 
II / THF –e 0.49  0.41  0.63  0.61  0.56  0.58  0.89  –d 
III / GAS 0.06  0.51  0.43  0.63  0.61  0.57  0.58  0.89  0.44  

aI, II and III denote the 6-31G(d,p), 6-311G(d,p) and 6-311+G(d,p) (6-311++G(d,p) for CC2) basis sets, respectively. bGAS, THF and MCH 
denote gas phase, tetrahydrofuran and methylcyclohexane, respectively. cCAM-B3LYP. dAll CC2 calculations carried out in the gas phase. 
eGeometry optimization of TS12 failed to converge. 
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Table S9. Relevant Interatomic Distances in Stationary Points for ESPT and GSPT in Indigo (Ind) in the Gas Phase Calculated with 
Different Methods and Mean Absolute Errors (MAEs) for the Methods Relative to the Corresponding CC2 Values (in Å)a 
 isomer /  method  
reaction bondb BP86 B3LYP PBE0 M06-2X MN15 CAMc  wB97X-D HF/CIS CC2 
ESPT 1 / N1–H 1.031 1.022 1.016 1.017 1.020 1.017 1.016 1.000 1.025 
 1 / N1–C2 1.428 1.376 1.375 1.369 1.375 1.369 1.368 1.353 1.371 
 1 / C2–C3 1.381 1.376 1.374 1.378 1.378 1.375 1.377 1.385 1.385 
 1 / C3–C4 1.492 1.481 1.457 1.466 1.461 1.460 1.463 1.466 1.466 
 1 / C4–O5 1.253 1.244 1.236 1.231 1.238 1.234 1.233 1.212 1.260 
 1 / O5–H 2.090 2.055 2.229 2.239 2.231 2.225 2.237 2.275 2.198 
 1 / N1–O5 2.847 2.808 2.921 2.922 2.921 2.915 2.923 2.928 2.918 
 TS12 / N1–H 1.318 1.279 1.256 1.222 1.235 1.241 1.243 1.204 1.192 
 TS12 / N1–C2 1.444 1.440 1.425 1.406 1.418 1.408 1.400 1.359 1.432 
 TS12 / C2–C3 1.383 1.373 1.371 1.374 1.373 1.371 1.375 1.382 1.383 
 TS12 / C3–C4 1.454 1.450 1.445 1.449 1.446 1.442 1.442 1.431 1.462 
 TS12 / C4–O5 1.297 1.284 1.276 1.271 1.277 1.275 1.275 1.261 1.291 
 TS12 / O5–H 1.220 1.240 1.248 1.301 1.281 1.275 1.268 1.289 1.353 
 TS12 / N1–O5 2.468 2.445 2.432 2.442 2.439 2.437 2.434 2.411 2.470 
 2 / N1–H 1.842 1.932 1.892 1.973 1.950 1.926 1.940 2.093 1.785 
 2 / N1–C2 1.401 1.390 1.380 1.378 1.381 1.380 1.379 1.365 1.426 
 2 / C2–C3 1.397 1.392 1.389 1.392 1.393 1.388 1.391 1.393 1.386 
 2 / C3–C4 1.426 1.415 1.411 1.411 1.410 1.407 1.408 1.396 1.434 
 2 / C4–O5 1.334 1.329 1.320 1.324 1.325 1.323 1.322 1.319 1.324 
 2 / O5–H 1.011 0.988 0.987 0.981 0.986 0.985 0.982 0.951 1.007 
 2 / N1–O5 2.740 2.785 2.752 2.808 2.793 2.774 2.783 2.869 2.694 
           
GSPT 1 / N1–H 1.021 1.010 1.009 1.009 1.012 1.009 1.008 0.992 1.015 
 1 / N1–C2 1.380 1.379 1.372 1.380 1.380 1.379 1.378 1.386 1.375 
 1 / C2–C3 1.372 1.358 1.355 1.348 1.352 1.346 1.348 1.330 1.371 
 1 / C3–C4 1.495 1.493 1.486 1.494 1.489 1.489 1.492 1.500 1.486 
 1 / C4–O5 1.241 1.226 1.222 1.215 1.223 1.218 1.218 1.194 1.244 
 1 / O5–H 2.259 2.279 2.259 2.280 2.269 2.271 2.281 2.330 2.256 
 1 / N1–O5 2.922 2.918 2.898 2.902 2.899 2.900 2.907 2.922 2.910 
 TS12 / N1–H 1.337 1.306 1.296 1.276 1.284 1.295 1.297 1.273 1.276 
 TS12 / N1–C2 1.352 1.343 1.337 1.337 1.339 1.335 1.335 1.328 1.351 
 TS12 / C2–C3 1.391 1.380 1.377 1.374 1.376 1.372 1.374 1.362 1.388 
 TS12 / C3–C4 1.442 1.434 1.429 1.430 1.428 1.424 1.425 1.421 1.438 
 TS12 / C4–O5 1.302 1.288 1.281 1.277 1.281 1.280 1.280 1.259 1.299 
 TS12 / O5–H 1.189 1.200 1.193 1.217 1.210 1.199 1.192 1.196 1.221 
 TS12 / N1–O5 2.452 2.427 2.413 2.412 2.415 2.414 2.411 2.386 2.427 
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Table S9. Continued.a 
 isomer /  method  
reaction bondb BP86 B3LYP PBE0 M06-2X MN15 CAMc  wB97X-D HF/CIS CC2 
GSPT 2 / N1–H 1.770 1.918 1.863 1.995 1.942 1.925 1.940 2.136 1.851 
 2 / N1–C2 1.334 1.315 1.311 1.300 1.307 1.302 1.303 1.276 1.332 
 2 / C2–C3 1.404 1.404 1.400 1.411 1.408 1.405 1.407 1.425 1.403 
 2 / C3–C4 1.420 1.403 1.399 1.390 1.393 1.389 1.391 1.368 1.413 
 2 / C4–O5 1.333 1.332 1.322 1.331 1.329 1.328 1.327 1.325 1.336 
 2 / O5–H 1.017 0.987 0.987 0.977 0.984 0.982 0.979 0.949 0.993 
 2 / N1–O5 2.683 2.772 2.728 2.822 2.783 2.769 2.779 2.900 2.737 
           
ESPT MAEd 0.035 0.042 0.029 0.032 0.031 0.030 0.033 0.052 – 
GSPT MAEd 0.016 0.014 0.012 0.023 0.017 0.018 0.020 0.049 – 
           
aAll calculations carried out with the 6-311G(d,p) basis set. bAtom numbering is given in the scheme below this table. cCAM-B3LYP. 
dMAE relative to the CC2 values for all 21 interatomic distances considered (seven distances in each of isomer 1, TS12 and isomer 2). 

 

Atom numbering for Ind used in Table S9: 
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Table S10. Free-Energy Barriers (in kcal mol–1) for ESPT in Indigo (Ind) and N-Hexylindigo (NHxInd) and Net Mulliken Atomic 
Charges (in units of e) for Subunits of Associated Stationary Points Calculated with Different Methodsa 
molecule /     
reaction /   method  
isomer quantityb BP86 B3LYP PBE0 M06-2X MN15 CAMc wB97X-D CIS CC2 expd 
Ind DG‡ 5.0 7.4 5.8 6.9 6.7 7.1 8.1 13.3 – 2.6 
forward ESPT AE 2.5 4.8 3.2 4.4 4.1 4.5 5.5 10.7 – – 
in THF            
1 qL 0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  – – 
1 qR 0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  – – 
TS12 qL -0.01  0.00  0.02  -0.01  -0.01  -0.04  -0.03  0.00  – – 
TS12 qR 0.01  0.00  -0.02  0.01  0.01  0.04  0.03  0.00  – – 
2 qL -0.35  -0.28  -0.27  -0.30  -0.30  -0.29  -0.29  -0.28  – – 
2 qR 0.35  0.28  0.27  0.30  0.30  0.29  0.29  0.28  – – 
            
NHxInd DG‡ 2.3 4.3 3.1 3.5 3.7 4.1 4.6 8.8 – 2.1 
forward ESPT AE 0.1 2.2 0.9 1.3 1.6 2.0 2.4 6.7 – – 
in THF            
1 qL 0.18  0.10  0.13  0.09  0.10  0.09  0.10  0.03  – – 
1 qR -0.18  -0.10  -0.13  -0.09  -0.10  -0.09  -0.10  -0.03  – – 
TS12 qL -0.12  -0.02  0.01  -0.01  0.01  -0.04  -0.03  0.00  – – 
TS12 qR 0.12  0.02  -0.01  0.01  -0.01  0.04  0.03  0.00  – – 
2 qL -0.32  -0.26  -0.22  -0.24  -0.23  -0.24  -0.24  -0.24  – – 
2 qR 0.32  0.26  0.22  0.24  0.23  0.24  0.24  0.24  – – 
            
Ind DG‡ 4.8 5.3 4.0 4.4 4.5 4.7 5.5 9.7 -1.9 – 
forward ESPT AE 6.7 7.2 5.9 6.3 6.4 6.6 7.4 11.6 – – 
in the gas phase            
            
NHxInd DG‡ 3.2 3.4 2.0 1.9 2.5 2.5 3.0 5.8 -1.1 – 
forward ESPT AE 4.3 4.5 3.1 3.0 3.6 3.6 4.1 6.9 – – 
in the gas phase            
            
Ind DG‡ 0.5 3.3 2.8 5.3 5.6 4.4 4.8 16.0 1.4 – 
reverse ESPT AE 0.9 1.9 1.4 3.9 4.2 3 3.4 14.6 – – 
in the gas phase            
            
aAll calculations in THF carried out with the 6-311G(d,p) basis set, all calculations in the gas phase carried out with the 6-311++G(d,p) 
(CC2) or the 6-311+G(d,p) (all other methods) basis set. bFree-energy barrier (DG‡), absolute error (AE) relative to the experimental value 
or the CC2 value, and net Mulliken atomic charges (qL and qR) in the excited state for subunits L and R of Ind/NHxInd defined in the 
scheme below this table. cCAM-B3LYP. dExperimental value from ref 85. 
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Subunits L and R of Ind/NHxInd to which net Mulliken atomic charges are assigned in Table S10: 
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Table S11. Net Mulliken Atomic Charges in Subunits of Stationary Points for ESPT in N-Hexylindigo (NHxInd) Calculated with 
Different Methods in Different Media (in units of e)a 
mediumb /   method  
isomer quantityc BP86 B3LYP PBE0 M06-2X MN15 CAMd wB97X-D CIS 
GAS / 1 qL 0.19  0.20  0.23  0.12  0.14  0.12  0.12  0.09  
GAS / 1 qR –0.19  –0.20  –0.23  –0.12  –0.14  –0.12  –0.12  –0.09  
GAS / TS12 qL 0.01  0.02  0.07  0.06  0.07  0.03  0.04  0.09  
GAS / TS12 qR –0.01  –0.02  –0.07  –0.06  –0.07  –0.03  –0.04  –0.09  
GAS / 2 qL –0.30  –0.26  –0.20  –0.17  –0.17  –0.18  –0.17  –0.17  
GAS / 2 qR 0.30  0.26  0.20  0.17  0.17  0.18  0.17  0.17  
MCH / 1 qL 0.20  0.17  0.15  0.11  0.13  0.10  0.11  0.07  
MCH / 1 qR –0.20  –0.17  –0.15  –0.11  –0.13  –0.10  –0.11  –0.07  
MCH / TS12 qL 0.01  0.02  0.06  0.03  0.05  0.00  0.01  0.05  
MCH / TS12 qR –0.01  –0.02  –0.06  –0.03  –0.05  0.00  –0.01  –0.05  
MCH / 2 qL –0.32  –0.24  –0.19  –0.20  –0.19  –0.20  –0.20  –0.19  
MCH / 2 qR 0.32  0.24  0.19  0.20  0.19  0.20  0.20  0.19  
THF / 1 qL 0.18  0.10  0.13  0.09  0.10  0.09  0.10  0.03  
THF / 1 qR –0.18  –0.10  –0.13  –0.09  –0.10  –0.09  –0.10  –0.03  
THF / TS12 qL –0.12  –0.02  0.01  –0.01  0.01  –0.04  –0.03  0.00  
THF / TS12 qR 0.12  0.02  –0.01  0.01  –0.01  0.04  0.03  0.00  
THF / 2 qL –0.32  –0.26  –0.22  –0.24  –0.23  –0.24  –0.24  –0.24  
THF / 2 qR 0.32  0.26  0.22  0.24  0.23  0.24  0.24  0.24  
aAll calculations carried out with the 6-311G(d,p) basis set. bGAS, MCH and THF denote gas phase, methylcyclohexane and 
tetrahydrofuran, respectively. cNet Mulliken atomic charges (qL and qR) in the excited state for subunits L and R of NHxInd defined in 
the scheme below this table. dCAM-B3LYP. 

 

Subunits L and R of NHxInd to which net Mulliken atomic charges are assigned in Table S11: 
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molecular subunits in each of the three media (gas phase, MCH and THF) considered. This 

exception is the prediction by BP86 that TS12 has a somewhat polar charge distribution in THF. 

Through this prediction, BP86 appears likely to yield a smaller free-energy barrier than the other 

functionals for forward ESPT in NHxInd in THF, simply because such a charge distribution would 

allow TS12 to be better stabilized by the polar THF solvent. This might explain why BP86 is the 

only functional (see Figure 4b) that does not reproduce the experimental finding that the forward 

ESPT barrier for NHxInd is slightly (1.1 kcal mol–1) larger in THF than in MCH. 
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Table S12. Distances Between the Transferred Proton and the Associated Nitrogen (N–H) and Oxygen (O–H) Atoms in Stationary 
Points for ESPT and GSPT in Indigo (Ind) in Tetrahydrofuran (THF) Calculated with Different Methods (in Å)a  
molecule / isomer /   method  
reaction bond medium BP86 B3LYP PBE0 M06-2X MN15 CAMb  wB97X-D HF/CIS 
Ind 
ESPT 

1 / N–H  THF 1.029 1.016 1.016 1.017 1.019 1.017 1.015 1.000 
1 / O–H THF 2.169 2.292 2.273 2.280 2.273 2.267 2.281 2.312 
1 / N–O THF 2.891 2.959 2.941 2.940 2.940 2.934 2.944 2.950 
TS12 / N–H  THF 1.308 1.274 1.260 1.250 1.252 1.267 1.271 1.231 
TS12 / O–H THF 1.224 1.242 1.243 1.266 1.260 1.245 1.235 1.253 
TS12 / N–O THF 2.462 2.442 2.430 2.438 2.437 2.436 2.432 2.408 
2 / N–H THF 1.884 1.898 1.846 1.918 1.901 1.867 1.880 2.051 
2 / O–H THF 1.007 0.990 0.991 0.984 0.989 0.990 0.986 0.953 
2 / N–O THF 2.768 2.758 2.716 2.764 2.754 2.729 2.737 2.835 

Ind 
GSPT 

1 / N–H  THF 1.021 1.011 1.010 1.010 1.013 1.009 1.008 0.993 
1 / O–H THF 2.299 2.314 2.294 2.314 2.304 2.304 2.315 2.359 
1 / N–O THF 2.940 2.933 2.913 2.915 2.913 2.914 2.922 2.933 
TS12 / N–H  THF 1.353 1.311 1.303 1.277 1.287 1.298 1.299 1.273 
TS12 / O–H THF 1.170 1.189 1.182 1.211 1.202 1.192 1.185 1.191 
TS12 / N–O THF 2.451 2.424 2.410 2.408 2.411 2.411 2.408 2.383 
2 / N–H THF 1.705 1.877 1.819 1.962 1.908 1.889 1.908 2.113 
2 / O–H THF 1.025 0.989 0.991 0.978 0.986 0.984 0.981 0.950 
2 / N–O THF 2.635 2.740 2.694 2.794 2.756 2.741 2.753 2.881 

aAll calculations carried out with the 6-311G(d,p) basis set. bCAM-B3LYP. 
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Table S13. Distances Between the Transferred Proton and the Associated Nitrogen (N–H) and Oxygen (O–H) Atoms in Stationary 
Points for ESPT and GSPT in N-Hexylindigo (NHxInd) in Methylcyclohexane (MCH) and Tetrahydrofuran (THF) Calculated 
with Different Methods (in Å)a 
molecule / isomer /   method  
reaction bond medium BP86 B3LYP PBE0 M06-2X MN15 CAMb  wB97X-D HF/CIS 
NHxInd 
ESPT 

1 / N–H 
 

MHC 1.046 1.030 1.031 1.023 1.030 1.028 1.026 1.002 
THF 1.044 1.026 1.028 1.022 1.028 1.026 1.024 1.000 

1 / O–H 
 

MHC 1.763 1.803 1.792 1.896 1.853 1.820 1.836 1.953 
THF 1.786 1.851 1.817 1.930 1.882 1.837 1.854 2.041 

1 / N–O 
 

MHC 2.639 2.645 2.635 2.689 2.671 2.647 2.659 2.698 
THF 2.819 2.671 2.647 2.704 2.685 2.656 2.668 2.738 

TS12 / N–H 
 

MHC 1.349 1.287 1.270 1.255 1.257 1.271 1.276 1.220 
THF 1.286 1.286 1.276 1.269 1.268 1.286 1.291 1.234 

TS12 / O–H 
 

MHC 1.169 1.206 1.212 1.242 1.236 1.220 1.211 1.243 
THF 1.233 1.212 1.208 1.226 1.224 1.205 1.196 1.227 

TS12 / N–O 
 

MHC 2.447 2.421 2.411 2.421 2.419 2.416 2.414 2.388 
THF 2.447 2.425 2.414 2.420 2.420 2.417 2.415 2.387 

2 / N–H 
 

MHC 1.703 1.740 1.680 1.713 1.725 1.679 1.696 1.845 
THF 1.676 1.706 1.653 1.690 1.711 1.660 1.677 1.837 

2 / O–H 
 

MHC 1.023 1.000 1.006 1.000 1.000 1.005 1.000 0.957 
THF 1.027 1.005 1.010 1.005 1.003 1.009 1.003 0.958 

2 / N–O 
 

MHC 2.617 2.617 2.575 2.593 2.600 2.569 2.578 2.647 
THF 2.599 2.595 2.558 2.580 2.592 2.559 2.568 2.642 

NHxInd 
GSPT 

1 / N–H 
 

MHC 1.031 1.015 1.015 1.011 1.016 1.013 1.011 0.993 
THF 1.029 1.014 1.015 1.011 1.015 1.012 1.011 0.993 

1 / O–H 
 

MHC 1.842 1.893 1.872 1.980 1.951 1.913 1.925 2.025 
THF 1.867 1.921 1.887 2.004 1.976 1.931 1.944 2.046 

1 / N–O 
 

MHC 2.650 2.660 2.642 2.699 2.686 2.660 2.669 2.710 
THF 2.662 2.673 2.648 2.709 2.697 2.669 2.679 2.721 

TS12 / N–H 
 

MHC –c 1.323 1.320 1.283 1.294 1.307 1.308 1.272 
THF –c 1.326 1.322 1.282 1.294 1.306 1.307 1.270 

TS12 / O–H 
 

MHC –c 1.158 1.148 1.187 1.177 1.165 1.159 1.172 
THF –c 1.156 1.146 1.187 1.176 1.164 1.159 1.172 

TS12 / N–O 
 

MHC –c 2.406 2.395 2.392 2.394 2.393 2.391 2.364 
THF –c 2.406 2.395 2.391 2.394 2.393 2.391 2.364 

2 / N–H 
 

MHC –c 1.655 1.602 1.765 1.730 1.683 1.705 1.946 
THF –c 1.648 1.595 1.767 1.733 1.686 1.711 1.978 

2 / O–H 
 

MHC –c 1.009 1.015 0.988 0.996 0.999 0.993 0.951 
THF –c 1.010 1.016 0.988 0.996 0.999 0.993 0.951 

2 / N–O 
 

MHC –c 2.557 2.520 2.625 2.603 2.568 2.581 2.728 
THF –c 2.553 2.515 2.628 2.606 2.571 2.586 2.754 

aAll calculations carried out with the 6-311G(d,p) basis set. bCAM-B3LYP. cGeometry optimization of TS12 failed to converge. 
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Figure S1. ZPVE-corrected energy barriers for forward and reverse ESPT and GSPT in indigo 
(Ind) and N-hexylindigo (NHxInd) in the gas phase calculated with hybrid density functionals and 
HF/CIS and plotted as functions of the magnitudes of the imaginary vibrational frequency at the 
TS12 saddle point. All calculations carried out with the 6-311+G(d,p) basis set. 
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Figure S2. Distances between the transferred proton and the corresponding nitrogen (N–H) and 
oxygen (O–H) atoms in stationary points for ESPT and GSPT in indigo (Ind) and N-hexylindigo 
(NHxInd) in tetrahydrofuran (THF) calculated with different methods. All calculations carried out 
with the 6-311G(d,p) basis set. For clarity, numerical values are also given in Tables S12 and S13. 
Values in red and italics are standard deviations for the calculated distances. BP86 values for ESPT 
and GSPT in NHxInd are not shown because the BP86 geometry optimization of TS12 failed to 
converge for the latter reaction. 
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Figure S3. Absolute errors (AEs) in calculated differences in free-energy barriers for forward 
ESPT in indigo (Ind) and N-hexylindigo (NHxInd) in tetrahydrofuran (THF) plotted as function of 
AEs in calculated differences in free-energy barriers for the corresponding reactions in the gas 
phase. AEs evaluated relative to experimental (in THF) or CC2 (in the gas phase) values. All 
calculations in THF carried out with the 6-311G(d,p) basis set, all calculations in the gas phase 
carried out with the 6-311+G(d,p) basis set. 
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CARTESIAN COORDINATES FOR OPTIMIZED S0 AND S1 GEOMETRIES 

 

B3LYP/6-311G(d,p) geometries (in Å) 

 

S0 Ind (isomer 1), gas phase 

 
C    -2.917520     0.671137     0.000076 
C    -4.160321     1.300287    -0.000446 
C    -5.306846     0.513754    -0.000732 
C    -5.199925    -0.885234    -0.000533 
C    -3.966088    -1.532859    -0.000064 
C    -2.821877    -0.738062     0.000231 
H    -4.215565     2.382857    -0.000549 
H    -6.286216     0.976341    -0.001099 
H    -6.104149    -1.483868    -0.000784 
H    -3.901964    -2.614541     0.000030 
C    -1.551822     1.210530     0.000625 
N    -1.487673    -1.118611     0.000597 
C    -0.679135    -0.001145     0.000570 
C     0.679104     0.001158     0.000446 
H    -1.108981    -2.055254     0.000457 
O    -1.148519     2.368572     0.000176 
C     1.551805    -1.210517    -0.000063 
N     1.487632     1.118629     0.000498 
H     1.108908     2.055262    -0.000049 
C     2.821839     0.738095    -0.000047 
C     2.917499    -0.671102    -0.000196 
O     1.148516    -2.368556     0.000127 
C     3.966042     1.532902    -0.000247 
C     4.160304    -1.300240    -0.000471 
C     5.199887     0.885291    -0.000588 
C     5.306823    -0.513694    -0.000697 
H     3.901908     2.614584    -0.000128 
H     6.104102     1.483937    -0.000761 
H     6.286197    -0.976272    -0.000961 
H     4.215559    -2.382810    -0.000581 
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S1 Ind (isomer 1), gas phase 

 
C    -2.930967     0.713144    -0.000176 
C    -4.191594     1.258412    -0.000301 
C    -5.302266     0.396283    -0.000307 
C    -5.150846    -1.015407    -0.000182 
C    -3.906597    -1.597333    -0.000056 
C    -2.776857    -0.726980    -0.000056 
H    -4.317456     2.334621    -0.000385 
H    -6.301973     0.813886    -0.000404 
H    -6.036401    -1.638862    -0.000189 
H    -3.775499    -2.672339     0.000034 
C    -1.564547     1.325790    -0.000114 
N    -1.486236    -1.016141     0.000029 
C    -0.699713     0.202460    -0.000033 
C     0.673130     0.111812     0.000002 
H    -1.004970    -1.918269     0.000127 
O    -1.271353     2.535402    -0.000246 
C     1.475815    -1.133158     0.000078 
N     1.518780     1.185025     0.000033 
H     1.174988     2.136366     0.000040 
C     2.844777     0.750881    -0.000061 
C     2.861754    -0.664020    -0.000134 
O     1.016637    -2.289555    -0.000159 
C     4.017125     1.491886    -0.000146 
C     4.077543    -1.347098    -0.000343 
C     5.226141     0.788914    -0.000325 
C     5.260294    -0.611642    -0.000428 
H     4.000650     2.575712    -0.000099 
H     6.157137     1.344397    -0.000400 
H     6.215868    -1.122652    -0.000567 
H     4.086167    -2.430964    -0.000399 
	  



 S26 (S169) 

S0 Ind (isomer 2), gas phase 

 
C    -2.946293     0.704312    -0.000231 
C    -4.208192     1.278312     0.000019 
C    -5.319006     0.429497     0.000039 
C    -5.140961    -0.956402    -0.000164 
C    -3.867042    -1.539258    -0.000373 
C    -2.766744    -0.694908    -0.000394 
H    -4.322116     2.356767     0.000138 
H    -6.319949     0.843698     0.000200 
H    -6.013344    -1.600758    -0.000135 
H    -3.738915    -2.614900    -0.000480 
C    -1.593007     1.284853    -0.000452 
N    -1.402470    -1.071731    -0.000450 
C    -0.700138     0.040207    -0.000256 
C     0.704001     0.056547    -0.000181 
O    -1.207794     2.436652    -0.000008 
C     1.513047    -1.089960    -0.000164 
N     1.528878     1.179041    -0.000119 
H     1.173960     2.122681    -0.000384 
C     2.835054     0.767729    -0.000167 
C     2.868480    -0.660656    -0.000172 
O     1.061240    -2.342880    -0.000118 
C     4.018847     1.514737    -0.000181 
C     4.101924    -1.336199    -0.000166 
C     5.217794     0.821267    -0.000192 
C     5.264562    -0.591067    -0.000180 
H     3.997166     2.598298    -0.000183 
H     6.147969     1.378260    -0.000206 
H     6.226958    -1.088597    -0.000180 
H     4.126925    -2.419308    -0.000154 
H     0.075805    -2.293886    -0.000072 
	  



 S27 (S169) 

S1 Ind (isomer 2), gas phase 

 
C    -2.903687     0.733186    -0.000143 
C    -4.171322     1.279664    -0.000086 
C    -5.270541     0.410940    -0.000084 
C    -5.107954    -0.997016    -0.000135 
C    -3.852832    -1.569257    -0.000189 
C    -2.726670    -0.707558    -0.000194 
H    -4.307998     2.354892    -0.000048 
H    -6.274377     0.820422    -0.000042 
H    -5.989142    -1.627562    -0.000131 
H    -3.710145    -2.643190    -0.000227 
C    -1.548336     1.310011    -0.000166 
N    -1.430754    -1.064256    -0.000235 
C    -0.711070     0.125183    -0.000217 
C     0.680525     0.077496    -0.000238 
O    -1.168697     2.501144    -0.000119 
C     1.487658    -1.084952    -0.000248 
N     1.510583     1.187323    -0.000235 
H     1.132804     2.126512    -0.000147 
C     2.815759     0.771211    -0.000206 
C     2.841662    -0.658949    -0.000223 
O     1.046054    -2.338614    -0.000278 
C     4.001619     1.510656    -0.000180 
C     4.071545    -1.342333    -0.000217 
C     5.198210     0.808897    -0.000170 
C     5.238420    -0.602976    -0.000189 
H     3.985862     2.594081    -0.000167 
H     6.131164     1.361244    -0.000148 
H     6.198256    -1.105262    -0.000184 
H     4.090445    -2.425545    -0.000234 
H     0.059596    -2.293047    -0.000287 
	  



 S28 (S169) 

S0 Ind (TS12), gas phase 

 
C     2.959653     0.675842     0.000093 
C     4.264486     1.151804     0.000100 
C     5.308850     0.227064     0.000053 
C     5.029838    -1.144414     0.000002 
C     3.720837    -1.634787    -0.000006 
C     2.682536    -0.710946     0.000041 
H     4.455104     2.219258     0.000140 
H     6.337398     0.566710     0.000057 
H     5.853259    -1.850283    -0.000034 
H     3.520132    -2.699265    -0.000046 
C     1.661846     1.372549     0.000133 
N     1.302951    -0.957721     0.000044 
C     0.670793     0.227355     0.000097 
C    -0.709298     0.245487     0.000111 
H     0.344672    -1.844300     0.000018 
O     1.376924     2.555285     0.000183 
C    -1.421621    -0.998705     0.000068 
N    -1.622481     1.288760     0.000161 
H    -1.367492     2.262813     0.000197 
C    -2.894807     0.759359     0.000151 
C    -2.818044    -0.664232     0.000094 
O    -0.818795    -2.136615     0.000017 
C    -4.131840     1.408987     0.000188 
C    -3.989187    -1.435045     0.000073 
C    -5.274401     0.620881     0.000167 
C    -5.211885    -0.787398     0.000110 
H    -4.198366     2.490689     0.000232 
H    -6.244755     1.104706     0.000195 
H    -6.131043    -1.360513     0.000095 
H    -3.923034    -2.516570     0.000029 
	  



 S29 (S169) 

S1 Ind (TS12), gas phase 

 
C     2.922918     0.698567    -0.000043 
C     4.228011     1.143105    -0.000050 
C     5.259190     0.197447    -0.000069 
C     4.988759    -1.201161    -0.000082 
C     3.704602    -1.682237    -0.000075 
C     2.636913    -0.731686    -0.000056 
H     4.440826     2.205857    -0.000041 
H     6.291051     0.528554    -0.000075 
H     5.822527    -1.893310    -0.000096 
H     3.487400    -2.743238    -0.000085 
C     1.621498     1.411100    -0.000025 
N     1.333228    -0.953504    -0.000047 
C     0.682736     0.331571    -0.000028 
C    -0.688853     0.269911    -0.000017 
H     0.393180    -1.820336    -0.000048 
O     1.387909     2.635019    -0.000010 
C    -1.393366    -0.996921    -0.000025 
N    -1.613935     1.292991     0.000001 
H    -1.353884     2.267485     0.000008 
C    -2.885252     0.753028     0.000005 
C    -2.791644    -0.668921    -0.000011 
O    -0.805249    -2.138295    -0.000042 
C    -4.125269     1.388943     0.000021 
C    -3.953412    -1.453298    -0.000010 
C    -5.262444     0.587025     0.000022 
C    -5.184697    -0.818567     0.000007 
H    -4.203023     2.469806     0.000033 
H    -6.237552     1.061175     0.000035 
H    -6.097253    -1.402219     0.000008 
H    -3.874482    -2.533979    -0.000021 
	  



 S30 (S169) 

S0 NHxInd (isomer 1), gas phase 

 
C     2.952828    -1.698193    -0.265631 
C     3.549568    -2.949892    -0.393071 
C     4.888642    -3.084941    -0.042949 
C     5.607803    -1.974306     0.425598 
C     5.024490    -0.715617     0.556129 
C     3.681471    -0.591883     0.202595 
H     2.968647    -3.789528    -0.757170 
H     5.381791    -4.045432    -0.129050 
H     6.651185    -2.096946     0.694851 
H     5.594451     0.131704     0.918282 
C     1.583438    -1.256320    -0.553285 
N     2.866257     0.521893     0.227468 
C     1.580525     0.222947    -0.199709 
C     0.603399     1.190472    -0.188138 
H     3.088736     1.452271     0.568327 
O     0.655898    -1.931788    -0.970261 
C     0.892140     2.567461     0.350969 
N    -0.733431     1.170044    -0.578888 
C    -1.314124     2.406349    -0.300206 
C    -0.371507     3.285235     0.262299 
O     1.974751     2.968771     0.775752 
C    -2.627556     2.829406    -0.519392 
C    -0.711258     4.590375     0.610840 
C    -2.954205     4.136682    -0.164895 
C    -2.015843     5.016572     0.395240 
H    -3.377378     2.174334    -0.942932 
H    -3.969880     4.480868    -0.326426 
H    -2.313831     6.024131     0.658085 
H     0.039157     5.244763     1.039062 
C    -1.485550     0.094541    -1.232377 
C    -2.294575    -0.759375    -0.255434 
H    -0.782348    -0.534999    -1.767163 
H    -2.140951     0.567740    -1.968975 
H    -1.627060    -1.294664     0.421041 
H    -2.987553    -0.155220     0.335488 
H    -2.873442    -1.502670    -0.810352 
	  



 S31 (S169) 

S1 NHxInd (isomer 1), gas phase 

 
C     2.938290    -1.692066    -0.353294 
C     3.585376    -2.892179    -0.528933 
C     4.922485    -2.999902    -0.114447 
C     5.609345    -1.905782     0.476958 
C     4.991534    -0.693957     0.667320 
C     3.632625    -0.582927     0.246727 
H     3.064401    -3.727854    -0.980803 
H     5.450108    -3.936793    -0.247463 
H     6.640571    -2.036922     0.781433 
H     5.502405     0.147636     1.118329 
C     1.548050    -1.261202    -0.683154 
N     2.808035     0.443795     0.306151 
C     1.496052     0.104098    -0.244758 
C     0.567540     1.141162    -0.186176 
H     2.943139     1.401442     0.669538 
O     0.696112    -1.994199    -1.217115 
C     0.882707     2.490807     0.382653 
N    -0.742810     1.156951    -0.609201 
C    -1.309520     2.410671    -0.343053 
C    -0.349196     3.250529     0.252156 
O     1.969206     2.872579     0.859809 
C    -2.599577     2.863770    -0.594452 
C    -0.665532     4.562731     0.599919 
C    -2.904141     4.182138    -0.241010 
C    -1.954076     5.025740     0.348618 
H    -3.352396     2.229075    -1.044100 
H    -3.904388     4.556181    -0.428354 
H    -2.227711     6.041078     0.609785 
H     0.087105     5.195223     1.055941 
C    -1.512218     0.045447    -1.175464 
C    -2.306368    -0.728934    -0.120772 
H    -0.816618    -0.634009    -1.664243 
H    -2.177455     0.468362    -1.932916 
H    -1.627636    -1.204136     0.589772 
H    -2.997351    -0.084458     0.428328 
H    -2.883408    -1.519309    -0.608003 
	  



 S32 (S169) 

S0 NHxInd (isomer 2), gas phase 

 
C     2.961723    -1.712042    -0.285992 
C     3.590166    -2.940721    -0.423818 
C     4.939641    -3.030612    -0.073795 
C     5.617405    -1.902119     0.398869 
C     4.983637    -0.661936     0.537582 
C     3.641934    -0.579507     0.188282 
H     3.041772    -3.800468    -0.792604 
H     5.464494    -3.973633    -0.166862 
H     6.664909    -1.989437     0.666047 
H     5.518037     0.206137     0.904190 
C     1.581343    -1.287529    -0.563046 
N     2.812971     0.552184     0.244710 
C     1.600526     0.219545    -0.179701 
C     0.583125     1.206793    -0.179268 
O     0.654505    -1.948585    -0.977293 
C     0.853595     2.508561     0.323135 
N    -0.764682     1.180307    -0.588459 
C    -1.315208     2.413985    -0.330133 
C    -0.335513     3.273624     0.236873 
O     2.014457     2.928019     0.794145 
C    -2.619741     2.879266    -0.554712 
C    -0.652164     4.599424     0.577832 
C    -2.907641     4.190230    -0.210416 
C    -1.937834     5.049288     0.351864 
H    -3.385982     2.241464    -0.976348 
H    -3.911066     4.566651    -0.375420 
H    -2.211775     6.066111     0.606080 
H     0.105817     5.243300     1.007485 
C    -1.524739     0.081511    -1.187765 
H    -0.838084    -0.546117    -1.746828 
H    -2.218374     0.529426    -1.903843 
H     2.641920     2.145831     0.707530 
C    -2.281599    -0.764021    -0.162672 
H    -2.971895    -0.155795     0.427017 
H    -1.585642    -1.260244     0.515288 
H    -2.857237    -1.539137    -0.675902 
	  



 S33 (S169) 

S1 NHxInd (isomer 2), gas phase 

 
C     2.931444    -1.720197    -0.334773 
C     3.583932    -2.927467    -0.522893 
C     4.937830    -3.011958    -0.161212 
C     5.613205    -1.913788     0.376970 
C     4.954485    -0.690245     0.571014 
C     3.619097    -0.614649     0.209288 
H     3.059533    -3.779898    -0.939512 
H     5.470255    -3.945944    -0.302293 
H     6.658205    -2.007509     0.647938 
H     5.467017     0.168266     0.989652 
C     1.549123    -1.282028    -0.584830 
N     2.769490     0.493810     0.308742 
C     1.568970     0.147977    -0.142017 
C     0.577219     1.212860    -0.100901 
O     0.605906    -1.945983    -1.042284 
C     0.838520     2.488262     0.401585 
N    -0.746569     1.198313    -0.570245 
C    -1.314284     2.439117    -0.356578 
C    -0.349694     3.282106     0.250234 
O     1.973254     2.943539     0.926031 
C    -2.603051     2.896950    -0.643541 
C    -0.671125     4.596480     0.568416 
C    -2.909478     4.218182    -0.318988 
C    -1.959543     5.057015     0.277199 
H    -3.347172     2.256911    -1.099917 
H    -3.900792     4.599301    -0.532183 
H    -2.228138     6.078955     0.517037 
H     0.062888     5.243875     1.032370 
C    -1.490572     0.073213    -1.136586 
H    -0.789316    -0.571957    -1.662608 
H    -2.202361     0.492210    -1.850153 
H     2.612216     2.182730     0.860766 
C    -2.212917    -0.754076    -0.066934 
H    -2.912832    -0.143441     0.508534 
H    -1.493147    -1.213583     0.610181 
H    -2.768794    -1.557596    -0.555462 
	  



 S34 (S169) 

S0 NHxInd (TS12), gas phase 

 
C    -3.032611    -1.625457     0.309777 
C    -3.729837    -2.815841     0.472252 
C    -5.066026    -2.857677     0.074868 
C    -5.670911    -1.718111    -0.469851 
C    -4.976120    -0.516997    -0.634840 
C    -3.643491    -0.481822    -0.237719 
H    -3.237278    -3.683044     0.897770 
H    -5.639672    -3.769720     0.186140 
H    -6.711028    -1.767494    -0.773250 
H    -5.457074     0.357112    -1.056841 
C    -1.643959    -1.265877     0.630030 
N    -2.751319     0.588764    -0.300858 
C    -1.555540     0.204868     0.186967 
C    -0.529022     1.152871     0.182189 
H    -2.615207     1.847146    -0.671984 
O    -0.771854    -1.950672     1.126474 
C    -0.823769     2.466233    -0.340378 
N     0.807339     1.139908     0.599291 
C     1.351390     2.381247     0.334089 
C     0.372963     3.237565    -0.237881 
O    -1.978302     2.812810    -0.797079 
C     2.653173     2.848473     0.557218 
C     0.684329     4.561548    -0.577450 
C     2.938088     4.162305     0.212551 
C     1.969352     5.018749    -0.349294 
H     3.420496     2.213386     0.980983 
H     3.940729     4.540211     0.379434 
H     2.239902     6.036538    -0.602648 
H    -0.076506     5.200502    -1.009789 
C     1.579465     0.006817     1.111545 
C     2.284800    -0.791855     0.013512 
H     0.901951    -0.642625     1.658991 
H     2.304273     0.407683     1.824449 
H     1.556262    -1.237359    -0.666549 
H     2.964833    -0.164254    -0.567775 
H     2.863403    -1.604274     0.461281 
	  



 S35 (S169) 

S1 NHxInd (TS12), gas phase 

 
C    -2.993983    -1.609382     0.327277 
C    -3.705903    -2.780691     0.483393 
C    -5.045320    -2.804715     0.082036 
C    -5.676029    -1.656644    -0.477241 
C    -4.996589    -0.476726    -0.646227 
C    -3.626748    -0.436747    -0.241122 
H    -3.228275    -3.655127     0.909765 
H    -5.624345    -3.713547     0.196815 
H    -6.716273    -1.725468    -0.773121 
H    -5.465975     0.402076    -1.071005 
C    -1.593918    -1.256385     0.645251 
N    -2.775382     0.570742    -0.301971 
C    -1.504614     0.124593     0.225957 
C    -0.532149     1.116066     0.185326 
H    -2.636338     1.805015    -0.661647 
O    -0.737226    -2.007131     1.152723 
C    -0.845032     2.442859    -0.343184 
N     0.799079     1.117818     0.585614 
C     1.338801     2.365681     0.322284 
C     0.352639     3.215331    -0.243102 
O    -1.989919     2.806651    -0.797415 
C     2.634737     2.837131     0.544199 
C     0.653167     4.541182    -0.582361 
C     2.911792     4.156720     0.200264 
C     1.937891     5.006613    -0.357219 
H     3.405045     2.204877     0.966613 
H     3.912478     4.540143     0.366235 
H     2.200921     6.026518    -0.610014 
H    -0.113496     5.175535    -1.011153 
C     1.568413    -0.016811     1.106191 
C     2.331358    -0.773839     0.017436 
H     0.870172    -0.697166     1.591080 
H     2.252379     0.376337     1.863222 
H     1.633791    -1.219672    -0.694036 
H     3.022179    -0.124703    -0.526768 
H     2.905895    -1.585478     0.471529 
	  



 S36 (S169) 

S0 Ind (isomer 1), THF 

 
C    -2.920709     0.674394    -0.000125 
C    -4.166082     1.303147    -0.000229 
C    -5.310891     0.513920    -0.000298 
C    -5.201956    -0.886589    -0.000258 
C    -3.967377    -1.532988    -0.000146 
C    -2.824541    -0.734877    -0.000079 
H    -4.230202     2.385622    -0.000261 
H    -6.291239     0.975093    -0.000382 
H    -6.105543    -1.486515    -0.000311 
H    -3.898648    -2.614369    -0.000109 
C    -1.556109     1.211302    -0.000045 
N    -1.492198    -1.114655     0.000072 
C    -0.680583    -0.000418     0.000080 
C     0.680552     0.000443     0.000109 
H    -1.135276    -2.060095    -0.000016 
O    -1.157566     2.373236    -0.000037 
C     1.556084    -1.211274    -0.000012 
N     1.492161     1.114683     0.000172 
H     1.135230     2.060121    -0.000305 
C     2.824507     0.734913    -0.000093 
C     2.920681    -0.674358    -0.000136 
O     1.157548    -2.373208     0.000014 
C     3.967338     1.533030    -0.000216 
C     4.166057    -1.303105    -0.000275 
C     5.201921     0.886636    -0.000378 
C     5.310862    -0.513872    -0.000402 
H     3.898605     2.614410    -0.000189 
H     6.105504     1.486567    -0.000483 
H     6.291213    -0.975041    -0.000524 
H     4.230182    -2.385580    -0.000301 
	  



 S37 (S169) 

S1 Ind (isomer 1), THF 

 
C    -2.916972     0.689172    -0.000216 
C    -4.165283     1.299834    -0.000089 
C    -5.310150     0.493266    -0.000007 
C    -5.207510    -0.905204    -0.000047 
C    -3.963398    -1.540262    -0.000161 
C    -2.830849    -0.728950    -0.000231 
H    -4.248247     2.380961    -0.000079 
H    -6.290676     0.955082     0.000079 
H    -6.108925    -1.506807     0.000017 
H    -3.880179    -2.620756    -0.000179 
C    -1.545985     1.226121    -0.000379 
N    -1.499995    -1.086508    -0.000293 
C    -0.696134     0.029994    -0.000283 
C     0.688659    -0.043127    -0.000224 
H    -1.116493    -2.027816    -0.000292 
O    -1.150910     2.405066    -0.000271 
C     1.538030    -1.239803    -0.000159 
N     1.493016     1.072879    -0.000213 
H     1.110206     2.014437    -0.000243 
C     2.823847     0.714598    -0.000184 
C     2.909221    -0.703582    -0.000172 
O     1.142245    -2.418478    -0.000180 
C     3.956732     1.525293    -0.000184 
C     4.157229    -1.314860    -0.000167 
C     5.200620     0.889582    -0.000171 
C     5.302540    -0.508884    -0.000163 
H     3.874109     2.605835    -0.000198 
H     6.102274     1.490829    -0.000170 
H     6.282778    -0.971316    -0.000152 
H     4.239732    -2.396026    -0.000156 
	  



 S38 (S169) 

S0 Ind (isomer 2), THF 

 
C    -2.954776     0.710010    -0.000186 
C    -4.224686     1.269153    -0.000079 
C    -5.325039     0.405821    -0.000029 
C    -5.131781    -0.978266    -0.000079 
C    -3.850037    -1.546309    -0.000174 
C    -2.761732    -0.687035    -0.000224 
H    -4.358639     2.345394    -0.000049 
H    -6.330743     0.808816     0.000046 
H    -5.996414    -1.633035    -0.000034 
H    -3.711707    -2.621122    -0.000197 
C    -1.608685     1.305479    -0.000296 
N    -1.392441    -1.046274    -0.000280 
C    -0.699071     0.071732    -0.000267 
C     0.706708     0.085296    -0.000248 
O    -1.240326     2.463105    -0.000197 
C     1.503700    -1.071438    -0.000297 
N     1.545184     1.195502    -0.000157 
H     1.223358     2.151998    -0.000280 
C     2.844822     0.769430    -0.000165 
C     2.863827    -0.660089    -0.000222 
O     1.033765    -2.319779    -0.000392 
C     4.035390     1.507670    -0.000106 
C     4.092821    -1.347745    -0.000211 
C     5.227826     0.803012    -0.000101 
C     5.261536    -0.611488    -0.000152 
H     4.019315     2.591376    -0.000065 
H     6.163433     1.351229    -0.000058 
H     6.219774    -1.117701    -0.000146 
H     4.114070    -2.431394    -0.000254 
H     0.047188    -2.251001    -0.000467 
	  



 S39 (S169) 

S1 Ind (isomer 2), THF 

 
C    -2.928629     0.739678    -0.000213 
C    -4.206776     1.265755    -0.000003 
C    -5.294967     0.377328     0.000090 
C    -5.106098    -1.018343    -0.000018 
C    -3.830107    -1.566216    -0.000208 
C    -2.732783    -0.684754    -0.000300 
H    -4.370838     2.337838     0.000057 
H    -6.304438     0.772815     0.000239 
H    -5.971635    -1.670371     0.000062 
H    -3.670051    -2.638347    -0.000270 
C    -1.581409     1.338586    -0.000439 
N    -1.412567    -1.014292    -0.000407 
C    -0.714543     0.160802    -0.000371 
C     0.690046     0.111735    -0.000325 
O    -1.225625     2.533602    -0.000308 
C     1.484123    -1.064280    -0.000321 
N     1.532807     1.199785    -0.000292 
H     1.200984     2.155904    -0.000299 
C     2.840378     0.768338    -0.000210 
C     2.844953    -0.660495    -0.000217 
O     1.020871    -2.311283    -0.000395 
C     4.026335     1.497825    -0.000130 
C     4.067885    -1.357110    -0.000149 
C     5.221869     0.782764    -0.000060 
C     5.244999    -0.626498    -0.000072 
H     4.017601     2.581443    -0.000123 
H     6.159689     1.326684    -0.000000 
H     6.198567    -1.141230    -0.000022 
H     4.082700    -2.440747    -0.000163 
H     0.033298    -2.244570    -0.000499 
	  



 S40 (S169) 

S0 Ind (TS12), THF 

 
C     2.967536     0.680950     0.000094 
C     4.276831     1.148432     0.000098 
C     5.314276     0.215140     0.000050 
C     5.026035    -1.155103    -0.000000 
C     3.712781    -1.636466    -0.000004 
C     2.682310    -0.703657     0.000043 
H     4.481564     2.213592     0.000137 
H     6.345256     0.548011     0.000051 
H     5.844565    -1.866801    -0.000037 
H     3.505148    -2.700010    -0.000043 
C     1.674893     1.385153     0.000135 
N     1.301430    -0.939537     0.000049 
C     0.671753     0.246577     0.000102 
C    -0.711912     0.260772     0.000114 
H     0.340081    -1.831068     0.000022 
O     1.407365     2.572545     0.000185 
C    -1.419490    -0.987978     0.000070 
N    -1.633552     1.294913     0.000163 
H    -1.406468     2.277707     0.000199 
C    -2.899786     0.758140     0.000151 
C    -2.815720    -0.665882     0.000093 
O    -0.811203    -2.128174     0.000020 
C    -4.139954     1.404595     0.000188 
C    -3.985809    -1.443192     0.000071 
C    -5.278507     0.611372     0.000165 
C    -5.209909    -0.798934     0.000106 
H    -4.206614     2.486227     0.000233 
H    -6.251510     1.090233     0.000193 
H    -6.127326    -1.375484     0.000090 
H    -3.921834    -2.525315     0.000026 
	  



 S41 (S169) 

S1 Ind (TS12), THF 

 
C     2.947592     0.706143    -0.000045 
C     4.260838     1.133477    -0.000050 
C     5.281890     0.168912    -0.000067 
C     4.990719    -1.211333    -0.000079 
C     3.683079    -1.667780    -0.000074 
C     2.651716    -0.703124    -0.000057 
H     4.501134     2.190953    -0.000040 
H     6.317223     0.489294    -0.000071 
H     5.807260    -1.923639    -0.000092 
H     3.447787    -2.725511    -0.000084 
C     1.654190     1.429818    -0.000028 
N     1.320269    -0.898755    -0.000049 
C     0.685552     0.348757    -0.000031 
C    -0.700502     0.286560    -0.000021 
H     0.401790    -1.781731    -0.000051 
O     1.433033     2.653134    -0.000013 
C    -1.394763    -0.985690    -0.000027 
N    -1.632946     1.294651    -0.000002 
H    -1.409980     2.279759     0.000007 
C    -2.903482     0.746123     0.000004 
C    -2.795443    -0.674822    -0.000012 
O    -0.791771    -2.125055    -0.000044 
C    -4.142456     1.378311     0.000023 
C    -3.954675    -1.465520    -0.000010 
C    -5.279409     0.569628     0.000025 
C    -5.191069    -0.834405     0.000009 
H    -4.221543     2.459145     0.000036 
H    -6.257053     1.038512     0.000040 
H    -6.099657    -1.424996     0.000010 
H    -3.878891    -2.546907    -0.000022 
	  



 S42 (S169) 

S0 NHxInd (isomer 1), THF 

 
C     3.001193    -1.654596    -0.457054 
C     3.661156    -2.847809    -0.749745 
C     4.953039    -3.026570    -0.266792 
C     5.567627    -2.016990     0.493209 
C     4.922491    -0.818415     0.791151 
C     3.626118    -0.651433     0.303880 
H     3.170104    -3.612786    -1.340895 
H     5.491614    -3.943156    -0.475771 
H     6.576532    -2.172653     0.859767 
H     5.408863    -0.047235     1.376733 
C     1.667501    -1.175738    -0.834236 
N     2.768445     0.418436     0.448603 
C     1.555008     0.193329    -0.183587 
C     0.567474     1.153343    -0.155024 
H     2.960709     1.297795     0.916388 
O     0.854759    -1.741885    -1.553019 
C     0.830332     2.511669     0.441538 
N    -0.733669     1.158440    -0.647641 
C    -1.306435     2.410516    -0.416378 
C    -0.390839     3.270116     0.216880 
O     1.871646     2.878448     0.988173 
C    -2.593995     2.856397    -0.725598 
C    -0.728916     4.584972     0.537763 
C    -2.917462     4.172970    -0.403152 
C    -2.003017     5.037876     0.219616 
H    -3.324563     2.214514    -1.199839 
H    -3.911080     4.537196    -0.640829 
H    -2.296899     6.054359     0.452239 
H    -0.006055     5.228906     1.025981 
C    -1.549450     0.004211    -1.046214 
C    -2.242059    -0.674699     0.136226 
H    -0.901642    -0.700325    -1.558078 
H    -2.285228     0.365313    -1.767062 
H    -1.511128    -1.064455     0.849453 
H    -2.908491     0.011331     0.665615 
H    -2.838999    -1.516607    -0.226577 
	  



 S43 (S169) 

S1 NHxInd (isomer 1), THF 

 
C     2.941418    -1.704786    -0.348980 
C     3.587412    -2.918969    -0.542247 
C     4.923621    -3.037421    -0.140893 
C     5.600141    -1.956440     0.445981 
C     4.967535    -0.729400     0.648677 
C     3.636179    -0.624373     0.243430 
H     3.065909    -3.754341    -0.995942 
H     5.445583    -3.976253    -0.285572 
H     6.634133    -2.075730     0.748208 
H     5.485179     0.106762     1.103957 
C     1.568696    -1.264908    -0.651521 
N     2.782749     0.442966     0.318641 
C     1.526764     0.147003    -0.188048 
C     0.576544     1.181404    -0.140414 
H     2.968903     1.380015     0.693776 
O     0.674838    -1.946173    -1.174280 
C     0.872692     2.520090     0.416017 
N    -0.739577     1.183348    -0.583661 
C    -1.315061     2.427934    -0.343745 
C    -0.363436     3.278359     0.260595 
O     1.951844     2.912080     0.907057 
C    -2.610282     2.866227    -0.617316 
C    -0.698675     4.586463     0.593598 
C    -2.932281     4.183131    -0.277911 
C    -1.993128     5.035478     0.318690 
H    -3.349634     2.220423    -1.072849 
H    -3.932344     4.548589    -0.480744 
H    -2.275993     6.051317     0.569173 
H     0.033054     5.238467     1.057125 
C    -1.495481     0.071463    -1.164314 
C    -2.244818    -0.745016    -0.107840 
H    -0.794460    -0.574827    -1.686873 
H    -2.192545     0.500030    -1.886125 
H    -1.548188    -1.195618     0.601379 
H    -2.961469    -0.130701     0.442615 
H    -2.791137    -1.551805    -0.603921 
	  



 S44 (S169) 

S0 NHxInd (isomer 2), THF 

 
C     2.972454    -1.703316    -0.354874 
C     3.624625    -2.914339    -0.541780 
C     4.957596    -3.011672    -0.132487 
C     5.597675    -1.909861     0.444667 
C     4.940574    -0.687135     0.632241 
C     3.616271    -0.598663     0.224062 
H     3.112837    -3.757967    -0.991932 
H     5.498585    -3.941448    -0.261661 
H     6.632387    -2.003146     0.756122 
H     5.446573     0.160063     1.080224 
C     1.601918    -1.274187    -0.671328 
N     2.768119     0.517148     0.314881 
C     1.578475     0.202975    -0.180660 
C     0.561634     1.193860    -0.175534 
O     0.713907    -1.912978    -1.193006 
C     0.836457     2.491356     0.336750 
N    -0.775420     1.184392    -0.614220 
C    -1.316761     2.423332    -0.366812  
C    -0.337181     3.274128     0.217606 
O     1.995895     2.894371     0.832426 
C    -2.615724     2.899744    -0.608092 
C    -0.646321     4.606398     0.549199 
C    -2.895455     4.214347    -0.271612 
C    -1.924018     5.067404     0.301427 
H    -3.381247     2.267698    -1.039440 
H    -3.893057     4.599975    -0.451283 
H    -2.191798     6.088285     0.547385 
H     0.107240     5.248706     0.990108 
C    -1.560009     0.060157    -1.134168 
H    -0.900644    -0.570797    -1.721166 
H    -2.304319     0.479673    -1.813264 
H     2.605329     2.091850     0.771050 
C    -2.237962    -0.761242    -0.038701 
H    -2.922378    -0.149352     0.554804 
H    -1.500952    -1.206017     0.633758 
H    -2.812507    -1.573987    -0.492636 
	  



 S45 (S169) 

S1 NHxInd (isomer 2), THF 

 
C     2.944476    -1.713598    -0.353905 
C     3.615150    -2.912432    -0.527120 
C     4.959981    -2.984651    -0.129478 
C     5.614333    -1.876612     0.430690 
C     4.947133    -0.664150     0.609810 
C     3.608341    -0.594238     0.212748 
H     3.117854    -3.774001    -0.959347 
H     5.504679    -3.913377    -0.257627 
H     6.652806    -1.965444     0.727971 
H     5.442928     0.197206     1.043246 
C     1.564693    -1.288034    -0.646474 
N     2.764000     0.486318     0.292821 
C     1.552462     0.132002    -0.195944 
C     0.566048     1.177863    -0.160836 
O     0.656261    -1.972611    -1.145532 
C     0.848364     2.477550     0.351740 
N    -0.754406     1.173571    -0.587213 
C    -1.310706     2.424562    -0.350204 
C    -0.329229     3.265901     0.233533 
O     1.999259     2.903182     0.849467 
C    -2.599090     2.888773    -0.604410 
C    -0.637181     4.592489     0.563093 
C    -2.887940     4.213433    -0.269000 
C    -1.923010     5.055812     0.306403 
H    -3.358052     2.254988    -1.044589 
H    -3.883993     4.597112    -0.457772 
H    -2.186216     6.077737     0.552788 
H     0.110891     5.238042     1.008060 
C    -1.525899     0.055990    -1.139883 
H    -0.835350    -0.604335    -1.657319 
H    -2.221856     0.478051    -1.866825 
H     2.617138     2.113635     0.782936 
C    -2.277587    -0.731778    -0.065489 
H    -2.983415    -0.100016     0.479347 
H    -1.582363    -1.178042     0.648159 
H    -2.837698    -1.541147    -0.541796 
	  



 S46 (S169) 

S0 NHxInd (TS12), THF 

 
C    -3.040645    -1.625720     0.334594 
C    -3.749439    -2.808132     0.514926 
C    -5.080671    -2.849131     0.098771 
C    -5.670666    -1.718565    -0.481102 
C    -4.964439    -0.525609    -0.664013 
C    -3.637471    -0.492216    -0.248401 
H    -3.275505    -3.672576     0.967049 
H    -5.661804    -3.755006     0.223085 
H    -6.706662    -1.767953    -0.798448 
H    -5.433797     0.341488    -1.113592 
C    -1.655018    -1.265251     0.666238 
N    -2.736055     0.570084    -0.325509 
C    -1.548742     0.193711     0.184512 
C    -0.521416     1.144649     0.175425 
H    -2.599575     1.834084    -0.700625 
O    -0.799950    -1.942683     1.202562 
C    -0.817080     2.455986    -0.350063 
N     0.811225     1.137357     0.600277 
C     1.350148     2.381021     0.343228 
C     0.370848     3.234953    -0.234669 
O    -1.973511     2.798631    -0.818509 
C     2.650225     2.851957     0.575948 
C     0.680646     4.563395    -0.569078 
C     2.932013     4.167490     0.236510 
C     1.962439     5.023153    -0.330249 
H     3.415352     2.217678     1.004784 
H     3.932128     4.549179     0.410845 
H     2.231428     6.042970    -0.578589 
H    -0.075170     5.206132    -1.005784 
C     1.593981    -0.001399     1.089225 
C     2.289547    -0.779532    -0.027384 
H     0.922440    -0.656232     1.637046 
H     2.326115     0.391147     1.797674 
H     1.562216    -1.197396    -0.727553 
H     2.982994    -0.146590    -0.587197 
H     2.857092    -1.609416     0.403692 
	  



 S47 (S169) 

S1 NHxInd (TS12), THF 

 
C    -3.011123    -1.632557     0.329350 
C    -3.737750    -2.799396     0.491450 
C    -5.082872    -2.810671     0.090491 
C    -5.686813    -1.668985    -0.464578 
C    -4.971945    -0.487033    -0.635382 
C    -3.627607    -0.477502    -0.233865 
H    -3.279576    -3.684249     0.919566 
H    -5.668367    -3.714931     0.210859 
H    -6.727361    -1.711421    -0.764557 
H    -5.430424     0.396564    -1.064048 
C    -1.610080    -1.284360     0.638576 
N    -2.730238     0.542420    -0.294775 
C    -1.511710     0.124725     0.205179 
C    -0.520337     1.127271     0.164700 
H    -2.621178     1.768632    -0.665520 
O    -0.743969    -2.016531     1.142771 
C    -0.836295     2.442515    -0.358664 
N     0.802658     1.127831     0.567645 
C     1.347683     2.383190     0.317888 
C     0.357864     3.226415    -0.252035 
O    -1.990837     2.792470    -0.815645 
C     2.638654     2.848978     0.554974 
C     0.661597     4.551500    -0.584650 
C     2.921952     4.174307     0.216213 
C     1.950356     5.017666    -0.346324 
H     3.402812     2.215126     0.986630 
H     3.920472     4.558047     0.392507 
H     2.210063     6.039692    -0.595994 
H    -0.094739     5.195204    -1.018959 
C     1.570966    -0.002102     1.096647 
C     2.327990    -0.767041     0.009267 
H     0.872440    -0.672275     1.593331 
H     2.262925     0.396997     1.840900 
H     1.636205    -1.191040    -0.721758 
H     3.041171    -0.126479    -0.515256 
H     2.880636    -1.591318     0.468691 
	  



 S48 (S169) 

S0 NHxInd (isomer 1), MCH 

 
C     2.959237    -1.698161    -0.290604 
C     3.566812    -2.943635    -0.436909 
C     4.901007    -3.077818    -0.068848 
C     5.606396    -1.973483     0.435580 
C     5.013378    -0.721658     0.585095 
C     3.674849    -0.598807     0.213459 
H     3.000465    -3.780932    -0.828656 
H     5.401538    -4.033234    -0.169104 
H     6.646392    -2.096081     0.717881 
H     5.571537     0.121498     0.974451 
C     1.593196    -1.255623    -0.590964 
N     2.853053     0.508298     0.250875 
C     1.574957     0.214920    -0.200863 
C     0.596302     1.183291    -0.184576 
H     3.074341     1.432049     0.608902 
O     0.679899    -1.926891    -1.047174 
C     0.884640     2.557786     0.362995 
N    -0.736501     1.170049    -0.585499 
C    -1.313690     2.409076    -0.312722 
C    -0.371929     3.283534     0.258680 
O     1.964445     2.953811     0.802799 
C    -2.623879     2.837429    -0.542733 
C    -0.709534     4.591166     0.604023 
C    -2.947577     4.146259    -0.191888 
C    -2.009910     5.022685     0.375962 
H    -3.372589     2.185573    -0.973018 
H    -3.960313     4.494888    -0.362498 
H    -2.305492     6.032049     0.635097 
H     0.037135     5.245117     1.039756 
C    -1.499345     0.085237    -1.211693 
C    -2.293358    -0.751258    -0.209306 
H    -0.803859    -0.551038    -1.747953 
H    -2.166341     0.546858    -1.944141 
H    -1.622137    -1.257995     0.486397 
H    -2.995855    -0.141885     0.365187 
H    -2.862586    -1.518285    -0.742269 
	  



 S49 (S169) 

S1 NHxInd (isomer 1), MCH 

 
C     2.941138    -1.703182    -0.344867 
C     3.591263    -2.908375    -0.522185 
C     4.931733    -3.012263    -0.120053 
C     5.612137    -1.919472     0.455903 
C     4.982299    -0.700939     0.645304 
C     3.635381    -0.602718     0.238745 
H     3.073043    -3.750786    -0.965307 
H     5.458633    -3.949450    -0.254992 
H     6.646637    -2.038124     0.754972 
H     5.494896     0.143695     1.089643 
C     1.555986    -1.271862    -0.656025 
N     2.793434     0.440484     0.301118 
C     1.509270     0.118591    -0.216071 
C     0.569875     1.153195    -0.160913 
H     2.951410     1.390859     0.666813 
O     0.679600    -1.983714    -1.172960 
C     0.879378     2.500139     0.401167 
N    -0.742577     1.163696    -0.587758 
C    -1.311581     2.417130    -0.334830 
C    -0.353140     3.260760     0.261269 
O     1.964133     2.884298     0.882034 
C    -2.602121     2.865702    -0.596039 
C    -0.675218     4.572882     0.600494 
C    -2.912001     4.185561    -0.251209 
C    -1.965415     5.031978     0.339252 
H    -3.350635     2.226993    -1.047061 
H    -3.911679     4.557108    -0.445869 
H    -2.240827     6.048636     0.594085 
H     0.070034     5.213537     1.057738 
C    -1.504656     0.057898    -1.172959 
C    -2.298689    -0.735379    -0.132719 
H    -0.803537    -0.609823    -1.668917 
H    -2.171172     0.488740    -1.923770 
H    -1.626799    -1.204257     0.588560 
H    -3.009673    -0.105623     0.407951 
H    -2.855876    -1.531134    -0.634819 
	  



 S50 (S169) 

S0 NHxInd (isomer 2), MCH 

 
C     2.964797    -1.713537    -0.295331 
C     3.600972    -2.938229    -0.439403 
C     4.948786    -3.023740    -0.081475 
C     5.618553    -1.896340     0.404798 
C     4.977728    -0.660251     0.549965 
C     3.637986    -0.582471     0.192834 
H     3.062449    -3.799827    -0.818471 
H     5.478547    -3.963600    -0.179455 
H     6.664838    -1.980734     0.677667 
H     5.506074     0.207213     0.927214 
C     1.584507    -1.291861    -0.577610 
N     2.802554     0.543901     0.253447 
C     1.593423     0.211732    -0.179572 
C     0.576521     1.200853    -0.176854 
O     0.664573    -1.953000    -1.007561 
C     0.851688     2.502012     0.325821 
N    -0.770189     1.179278    -0.586416 
C    -1.315667     2.415310    -0.331769 
C    -0.333206     3.272609     0.236014 
O     2.015131     2.914714     0.797948 
C    -2.618824     2.884674    -0.559200 
C    -0.646709     4.600888     0.574174 
C    -2.902705     4.197002    -0.217604 
C    -1.930525     5.054038     0.345076 
H    -3.385539     2.248464    -0.982305 
H    -3.904552     4.576838    -0.384883 
H    -2.201499     6.072410     0.596934 
H     0.110608     5.245599     1.004280 
C    -1.534446     0.078909    -1.179567 
H    -0.849605    -0.548232    -1.741188 
H    -2.231802     0.524379    -1.892772 
H     2.636376     2.124694     0.712723 
C    -2.286199    -0.762687    -0.149321 
H    -2.989201    -0.157580     0.428899 
H    -1.592650    -1.243570     0.542868 
H    -2.849994    -1.550104    -0.657852 
	  



 S51 (S169) 

S1 NHxInd (isomer 2), MCH 

 
C     2.937623    -1.719581    -0.335705 
C     3.599956    -2.922806    -0.507677 
C     4.951856    -2.994911    -0.134655 
C     5.618907    -1.885628     0.399819 
C     4.955765    -0.667425     0.577947 
C     3.615479    -0.600167     0.205362 
H     3.088246    -3.784944    -0.920685 
H     5.491020    -3.926834    -0.263161 
H     6.662440    -1.973107     0.678749 
H     5.460586     0.197779     0.992499 
C     1.553644    -1.290998    -0.603666 
N     2.769427     0.491758     0.289082 
C     1.559029     0.137697    -0.171547 
C     0.571377     1.191437    -0.134550 
O     0.625766    -1.971457    -1.068994 
C     0.845964     2.481545     0.373218 
N    -0.751155     1.181718    -0.574653 
C    -1.311711     2.429364    -0.346366 
C    -0.336473     3.271471     0.244468 
O     1.990575     2.919754     0.879834 
C    -2.600028     2.892106    -0.612481 
C    -0.649118     4.593563     0.569341 
C    -2.894924     4.215401    -0.281646 
C    -1.935448     5.056233     0.300691 
H    -3.354210     2.256260    -1.057870 
H    -3.889267     4.598286    -0.479263 
H    -2.200219     6.078284     0.544420 
H     0.094838     5.239257     1.020293 
C    -1.508446     0.065160    -1.145335 
H    -0.810564    -0.588464    -1.662881 
H    -2.201887     0.490849    -1.873096 
H     2.619134     2.144852     0.809248 
C    -2.261867    -0.743484    -0.086358 
H    -2.969667    -0.123492     0.469428 
H    -1.566326    -1.203685     0.616690 
H    -2.817519    -1.546039    -0.578451 
	  



 S52 (S169) 

S0 NHxInd (TS12), MCH 

 
C    -3.036688    -1.628708     0.309988 
C    -3.738443    -2.816898     0.474308 
C    -5.075560    -2.853520     0.079040 
C    -5.677822    -1.712343    -0.465310 
C    -4.978951    -0.513570    -0.632232 
C    -3.645643    -0.483746    -0.237286 
H    -3.251537    -3.687800     0.899060 
H    -5.651891    -3.763801     0.191837 
H    -6.718599    -1.758262    -0.767035 
H    -5.457757     0.362014    -1.054048 
C    -1.646597    -1.271955     0.626833 
N    -2.749696     0.583224    -0.302974 
C    -1.554125     0.198574     0.181715 
C    -0.526894     1.148139     0.173905  
H    -2.614229     1.846355    -0.673971 
O    -0.776515    -1.959384     1.123947 
C    -0.824184     2.462339    -0.344311 
N     0.810743     1.135430     0.584546 
C     1.350750     2.379050     0.326560 
C     0.369608     3.236061    -0.241665 
O    -1.982134     2.809149    -0.798533 
C     2.651950     2.847968     0.553100 
C     0.679677     4.562937    -0.576218 
C     2.934320     4.163405     0.213828 
C     1.963806     5.020468    -0.345829 
H     3.418972     2.212244     0.976418 
H     3.936010     4.543034     0.382913 
H     2.232803     6.039835    -0.595115 
H    -0.079873     5.205368    -1.006143 
C     1.583728     0.006188     1.106436 
C     2.306603    -0.788725     0.018877 
H     0.902411    -0.644651     1.647026 
H     2.298368     0.410173     1.827234 
H     1.594307    -1.229336    -0.681915 
H     3.002765    -0.162703    -0.545143 
H     2.873541    -1.604895     0.475781 
	  



 S53 (S169) 

S1 NHxInd (TS12), MCH 

 
C    -3.008269    -1.619182     0.332682 
C    -3.732233    -2.782678     0.496124 
C    -5.074899    -2.795364     0.094142 
C    -5.690124    -1.649972    -0.468945 
C    -4.991272    -0.474747    -0.644009 
C    -3.629565    -0.452445    -0.239795 
H    -3.269630    -3.663158     0.927179 
H    -5.660675    -3.699057     0.215418 
H    -6.730758    -1.705434    -0.765873  
H    -5.450865     0.406895    -1.074258 
C    -1.605179    -1.271755     0.646598 
N    -2.757785     0.551166    -0.304729 
C    -1.505055     0.114797     0.215732 
C    -0.526136     1.108511     0.170696 
H    -2.631519     1.778885    -0.668560 
O    -0.751509    -2.019475     1.159242 
C    -0.842631     2.433506    -0.355248 
N     0.802834     1.111821     0.568203 
C     1.340192     2.365488     0.314992 
C     0.351149     3.211879    -0.250970 
O    -1.991639     2.791438    -0.809424 
C     2.631835     2.839207     0.547574 
C     0.649754     4.540378    -0.583217 
C     2.907260     4.162625     0.210470 
C     1.933019     5.009116    -0.349315 
H     3.400614     2.208212     0.975037 
H     3.905322     4.549280     0.384384 
H     2.192536     6.031364    -0.597111 
H    -0.114106     5.177577    -1.013296 
C     1.575119    -0.018472     1.092407 
C     2.370417    -0.754685     0.013387 
H     0.874619    -0.709372     1.558018 
H     2.240384     0.373259     1.866092 
H     1.701116    -1.183172    -0.735661 
H     3.082585    -0.098029    -0.492947 
H     2.928315    -1.576750     0.470605 
	  



 S54 (S169) 

CC2/6-311G(d,p) geometries (in Å) 

 

S0 Ind (isomer 1), gas phase 

 
C   -2.9154267    0.6740748    0.0000216 
C   -4.1613375    1.3081006   -0.0002488 
C   -5.3112789    0.5153821   -0.0005107 
C   -5.2051397   -0.8900397   -0.0005236 
C   -3.9657821   -1.5400364   -0.0002178 
C   -2.8197068   -0.7386500    0.0000441 
H   -4.2137447    2.3938889   -0.0002002 
H   -6.2934218    0.9781131   -0.0007058 
H   -6.1112080   -1.4904801   -0.0007750 
H   -3.8993569   -2.6245130   -0.0002282 
C   -1.5482216    1.2113854    0.0002397 
N   -1.4838879   -1.1185483    0.0003543 
C   -0.6856805    0.0008214    0.0003399 
C    0.6856488   -0.0007831    0.0002648 
H   -1.0964403   -2.0561566    0.0005091 
O   -1.1357998    2.3853223    0.0003278 
C    1.5481900   -1.2113471    0.0001272 
N    1.4838565    1.1185866    0.0002388 
H    1.0964095    2.0561951   -0.0001183 
C    2.8196755    0.7386881   -0.0001684 
C    2.9153951   -0.6740368   -0.0002004 
O    1.1357680   -2.3852842    0.0002438 
C    3.9657509    1.5400746   -0.0003819 
C    4.1613058   -1.3080629   -0.0003893 
C    5.2051083    0.8900775   -0.0005106 
C    5.3112470   -0.5153443   -0.0005428 
H    3.8993261    2.6245512   -0.0004947 
H    6.1111768    1.4905175   -0.0005614 
H    6.2933898   -0.9780755   -0.0006715 
H    4.2137129   -2.3938512   -0.0004270 
	  



 S55 (S169) 

S1 Ind (isomer 1), gas phase 

 
C   -2.9038855    0.6929436   -0.0002031 
C   -4.1575779    1.3070508   -0.0002195 
C   -5.3040941    0.4962316   -0.0001089 
C   -5.2053429   -0.9081067   -0.0000152 
C   -3.9543844   -1.5465735   -0.0000230 
C   -2.8248941   -0.7302409   -0.0001030 
H   -4.2291065    2.3917932   -0.0003373 
H   -6.2873475    0.9585685   -0.0000818 
H   -6.1092717   -1.5105422    0.0000621 
H   -3.8714700   -2.6304556    0.0000348 
C   -1.5368373    1.2328359   -0.0002566 
N   -1.4816644   -1.0909769   -0.0001207 
C   -0.6953218    0.0318811   -0.0002183 
C    0.6879540   -0.0464570   -0.0001776 
H   -1.0508906   -2.0211211   -0.0000744 
O   -1.1154167    2.4206435   -0.0003135 
C    1.5294508   -1.2474284   -0.0001171 
N    1.4743150    1.0763834   -0.0002592 
H    1.0435748    2.0065395   -0.0002994 
C    2.8175412    0.7156219   -0.0002630 
C    2.8965068   -0.7075632   -0.0001637 
O    1.1080048   -2.4352287   -0.0000387 
C    3.9470457    1.5319325   -0.0003160 
C    4.1501883   -1.3216944   -0.0001291 
C    5.1979932    0.8934423   -0.0003023 
C    5.2967193   -0.5108972   -0.0001856 
H    3.8641526    2.6158163   -0.0003669 
H    6.1019325    1.4958620   -0.0003877 
H    6.2799642   -0.9732522   -0.0001358 
H    4.2216960   -2.4064382   -0.0000484 
	  



 S56 (S169) 

S0 Ind (isomer 2), gas phase 

 
C   -2.9465918    0.7035990   -0.0001011 
C   -4.2144153    1.2784044   -0.0001249 
C   -5.3244361    0.4193749   -0.0000819 
C   -5.1415135   -0.9731819   -0.0000433 
C   -3.8600380   -1.5522925    0.0001109 
C   -2.7614120   -0.6963782   -0.0000084 
H   -4.3298703    2.3598498   -0.0001995 
H   -6.3300968    0.8290651   -0.0000348 
H   -6.0139732   -1.6216750   -0.0001746 
H   -3.7231288   -2.6299219    0.0004003 
C   -1.5934626    1.2924600   -0.0003059 
N   -1.3929794   -1.0768143   -0.0003031 
C   -0.6976947    0.0593512   -0.0003427 
C    0.7051745    0.0750248   -0.0003177 
O   -1.2164544    2.4649991   -0.0004363 
C    1.5082027   -1.0870351   -0.0003699 
N    1.5323035    1.1885333   -0.0000789 
H    1.1839933    2.1380326   -0.0000297 
C    2.8396969    0.7680010   -0.0000230 
C    2.8652759   -0.6651025   -0.0001311 
O    1.0367697   -2.3373570   -0.0006778 
C    4.0263178    1.5165197   -0.0001143 
C    4.0978618   -1.3491544   -0.0002813 
C    5.2297344    0.8149495   -0.0000477 
C    5.2688475   -0.6015869   -0.0000763 
H    4.0071167    2.6031380   -0.0003114 
H    6.1635969    1.3708333    0.0000756  
H    6.2309913   -1.1053308    0.0002132 
H    4.1182545   -2.4354455   -0.0006989 
H    0.0485661   -2.2385117   -0.0008522 
	  



 S57 (S169) 

S1 Ind (isomer 2), gas phase 

 
C   -2.8893321    0.7339691    0.0005595 
C   -4.1808125    1.2670817    0.0000713 
C   -5.2704382    0.3865055   -0.0007300 
C   -5.0885941   -1.0273400   -0.0010187 
C   -3.8210156   -1.5877596   -0.0004047 
C   -2.6961459   -0.7131705    0.0000844 
H   -4.3247311    2.3451526    0.0004948 
H   -6.2823083    0.7840691   -0.0011577 
H   -5.9636731   -1.6717245   -0.0016369 
H   -3.6649823   -2.6637069   -0.0005155 
C   -1.5674037    1.3396457    0.0013393 
N   -1.4024250   -1.0743806    0.0008060 
C   -0.7089673    0.1710985    0.0015455 
C    0.6765521    0.1210470   -0.0007426 
O   -1.1730818    2.5504619    0.0012717 
C    1.4721042   -1.0716153   -0.0002569 
N    1.5156746    1.2127468   -0.0005945 
H    1.1403320    2.1582615   -0.0004370 
C    2.8187879    0.7758220   -0.0001901 
C    2.8297119   -0.6600576   -0.0003155 
O    0.9935789   -2.3060100   -0.0000225 
C    4.0132498    1.5067266   -0.0006444 
C    4.0526396   -1.3631003   -0.0001598 
C    5.2080067    0.7861630   -0.0005576 
C    5.2327706   -0.6306060   -0.0003859 
H    4.0088540    2.5930430   -0.0007812 
H    6.1487192    1.3306281   -0.0009439 
H    6.1891401   -1.1446702   -0.0003181 
H    4.0567366   -2.4495939    0.0000196 
H   -0.0063106   -2.1863388    0.0002542 
	  



 S58 (S169) 

S0 Ind (TS12), gas phase 

 
C    2.9603523    0.6766309    0.0017752 
C    4.2683974    1.1580647   -0.0125925 
C    5.3152837    0.2265311   -0.0204495 
C    5.0375529   -1.1517102   -0.0134647 
C    3.7225518   -1.6433203    0.0009671 
C    2.6851738   -0.7113406    0.0091095 
H    4.4563289    2.2291348   -0.0179957 
H    6.3466106    0.5660423   -0.0316389 
H    5.8632791   -1.8586830   -0.0198922 
H    3.5173189   -2.7100399    0.0064641 
C    1.6588498    1.3755385    0.0106685 
N    1.3004427   -0.9595105    0.0248239 
C    0.6731528    0.2375696    0.0233793 
C   -0.7150049    0.2469688    0.0334456 
H    0.3623999   -1.8247072    0.0212624 
O    1.3805301    2.5774288    0.0074950 
C   -1.4221723   -1.0042916    0.0203372 
N   -1.6211205    1.2850317    0.0307407 
H   -1.3636225    2.2619560    0.0106279 
C   -2.8981550    0.7552792    0.0081891 
C   -2.8208421   -0.6707135    0.0096716 
O   -0.8136298   -2.1522032    0.0185005 
C   -4.1346955    1.4137599    0.0026285 
C   -3.9941235   -1.4438789   -0.0109944 
C   -5.2855126    0.6246971   -0.0192096 
C   -5.2217210   -0.7877689   -0.0206318 
H   -4.1970992    2.4987735    0.0044288 
H   -6.2568943    1.1121774   -0.0266315 
H   -6.1432003   -1.3620879   -0.0366723 
H   -3.9282018   -2.5285693   -0.0115756 
	  



 S59 (S169) 

S1 Ind (TS12), gas phase 

 
C    2.9286213    0.6992811    0.0199133 
C    4.2469055    1.1412838   -0.0159708 
C    5.2754396    0.1828381   -0.0407469 
C    5.0001006   -1.2076622   -0.0356688 
C    3.6907059   -1.6785867    0.0009167 
C    2.6545320   -0.7168712    0.0210150 
H    4.4628310    2.2069134   -0.0183059 
H    6.3111829    0.5116871   -0.0666995 
H    5.8254106   -1.9136206   -0.0544261 
H    3.4610764   -2.7410143    0.0061703 
C    1.6410530    1.4301534    0.0481442 
N    1.3216704   -0.9239240    0.0596431 
C    0.6794368    0.3555396    0.0826015 
C   -0.6995649    0.2675428    0.0160637 
H    0.4801935   -1.7676032    0.0475778 
O    1.4203244    2.6691396    0.0354644 
C   -1.4008594   -1.0154327    0.0171864 
N   -1.6187507    1.2808207    0.0124190 
H   -1.3575765    2.2595681    0.0174417 
C   -2.9012659    0.7417986    0.0035036 
C   -2.8045666   -0.6804876    0.0019138 
O   -0.8133111   -2.1649296    0.0245708 
C   -4.1363381    1.3884284   -0.0220161 
C   -3.9670563   -1.4655783   -0.0062734 
C   -5.2857621    0.5859019   -0.0272447 
C   -5.2058772   -0.8215864   -0.0239609 
H   -4.2085352    2.4728815   -0.0257522 
H   -6.2613739    1.0646721   -0.0427959 
H   -6.1202599   -1.4076247   -0.0298732 
H   -3.8879518   -2.5496151   -0.0056301 
	  



 S60 (S169) 

S0 NHxInd (isomer 1), gas phase 

 
C    2.9249039   -1.7057164   -0.2086699 
C    3.4937324   -2.9816882   -0.2370729 
C    4.8444852   -3.1096543    0.0964640 
C    5.6029995   -1.9715895    0.4384024 
C    5.0461286   -0.6873832    0.4577137 
C    3.6921271   -0.5730861    0.1264905 
H    2.8819730   -3.8403526   -0.5022096 
H    5.3181635   -4.0866308    0.0912540  
H    6.6523878   -2.0917094    0.6953023 
H    5.6434116    0.1827662    0.7156643 
C    1.5554078   -1.2616882   -0.5012143 
N    2.9044021    0.5628591    0.0362851 
C    1.6027649    0.2338579   -0.2935335 
C    0.6237333    1.2201546   -0.2639164 
H    3.1066857    1.4996534    0.3939554 
O    0.5834270   -1.9635290   -0.8146415 
C    0.9185245    2.5778749    0.2955247 
N   -0.7162748    1.1767978   -0.6015241 
C   -1.3125239    2.3921522   -0.2721193 
C   -0.3651902    3.2708584    0.2947169 
O    2.0305918    2.9935540    0.6841150 
C   -2.6440580    2.7910014   -0.4525982 
C   -0.7143957    4.5700883    0.6730415 
C   -2.9836670    4.0909762   -0.0596369 
C   -2.0410083    4.9731207    0.5061217 
H   -3.3905028    2.1301459   -0.8819296 
H   -4.0114673    4.4222411   -0.1849923 
H   -2.3501467    5.9720801    0.7982762 
H    0.0385355    5.2293645    1.0974176 
C   -1.4416756    0.1303277   -1.3160963 
C   -2.2736974   -0.7348559   -0.3792795 
H   -0.7115989   -0.4819302   -1.8423943 
H   -2.0742664    0.6344777   -2.0562192 
H   -1.6135723   -1.2673676    0.3072851 
H   -2.9800947   -0.1272679    0.1937771 
H   -2.8355684   -1.4751262   -0.9580346 
	  



 S61 (S169) 

S1 NHxInd (isomer 1), gas phase 

 
C    2.9006045   -1.7113226   -0.3365828 
C    3.5348866   -2.9463535   -0.4694648 
C    4.8767374   -3.0520469   -0.0697684 
C    5.5686381   -1.9476579    0.4669079 
C    4.9458715   -0.6984996    0.6053393 
C    3.6098653   -0.6105194    0.2078932 
H    2.9932447   -3.7922665   -0.8853916 
H    5.3925292   -4.0033873   -0.1677201 
H    6.6063992   -2.0606759    0.7679700 
H    5.4729055    0.1575135    1.0188196 
C    1.5276159   -1.2872257   -0.6505116 
N    2.7633748    0.4794464    0.2208189 
C    1.5099757    0.1479816   -0.2630301 
C    0.5676147    1.1884549   -0.1852585 
H    2.8823097    1.4515832    0.5996224 
O    0.6053997   -1.9919466   -1.1303591 
C    0.8741544    2.5060028    0.4032581 
N   -0.7333168    1.2043761   -0.6542403 
C   -1.3193806    2.4427155   -0.3653430 
C   -0.3551537    3.2754329    0.2550416 
O    1.9754731    2.8732504    0.9168583 
C   -2.6159954    2.8800007   -0.6353639 
C   -0.6989992    4.5709044    0.6466980 
C   -2.9455267    4.1880632   -0.2415135 
C   -1.9986867    5.0248103    0.3782700 
H   -3.3572865    2.2387646   -1.1032310 
H   -3.9474651    4.5613769   -0.4346008 
H   -2.2880894    6.0310269    0.6684998 
H    0.0401551    5.2051088    1.1294014 
C   -1.4699872    0.0811129   -1.2221086 
C   -2.1178756   -0.7576078   -0.1252442 
H   -0.7627236   -0.5377770   -1.7787422 
H   -2.2148447    0.5041899   -1.9022696 
H   -1.3436881   -1.1724077    0.5232079 
H   -2.8131956   -0.1562734    0.4679412 
H   -2.6608622   -1.5913684   -0.5800764 
	  



 S62 (S169) 

S0 NHxInd (isomer 2), gas phase 

 
C    3.0075030   -1.6386725   -0.5590821 
C    3.7172681   -2.7777392   -0.9288545 
C    4.9943495   -2.9595735   -0.3766310 
C    5.5272612   -2.0045306    0.5059344 
C    4.8084473   -0.8544236    0.8749845 
C    3.5419305   -0.6803332    0.3199435 
H    3.2821216   -3.4989265   -1.6168864 
H    5.5814022   -3.8348174   -0.6384929 
H    6.5190569   -2.1634828    0.9216466 
H    5.2239207   -0.1193532    1.5586191 
C    1.6761675   -1.1479135   -0.9621138 
N    2.6529477    0.3901131    0.5549606 
C    1.5384313    0.1613221   -0.1573576 
C    0.5194655    1.1422816   -0.1405818 
O    0.8930490   -1.6433384   -1.7692394 
C    0.7697639    2.4282613    0.4228282 
N   -0.7426129    1.1585365   -0.7481897 
C   -1.3012753    2.4043616   -0.5115509 
C   -0.3722139    3.2365298    0.1799271 
O    1.8944632    2.7998042    1.0207079 
C   -2.5840411    2.8770477   -0.8326347 
C   -0.6883928    4.5750218    0.4806568 
C   -2.8820447    4.2026048   -0.5174253 
C   -1.9505572    5.0447218    0.1365006 
H   -3.3141232    2.2539008   -1.3402164 
H   -3.8653623    4.5930594   -0.7668059 
H   -2.2259183    6.0718252    0.3575343 
H    0.0342933    5.2048793    0.9922465 
C   -1.5842706   -0.0263457   -0.9281946 
H   -0.9988429   -0.7738146   -1.4617707 
H   -2.4136878    0.2728723   -1.5747229 
H    2.4565319    1.9560648    1.0218163 
C   -2.0957316   -0.5624446    0.4039768 
H   -2.6721329    0.2028669    0.9323757 
H   -1.2574575   -0.8661418    1.0379046 
H   -2.7369157   -1.4344766    0.2402403 
	  



 S63 (S169) 

S1 NHxInd (isomer 2), gas phase 

 
C    2.9088671   -1.7323698   -0.2869980 
C    3.5576992   -2.9633924   -0.3894251 
C    4.9274540   -3.0164148   -0.0823941 
C    5.6310563   -1.8685611    0.3341776 
C    4.9846597   -0.6284626    0.4421454 
C    3.6209529   -0.5815867    0.1385552 
H    3.0118074   -3.8475146   -0.7108442 
H    5.4572213   -3.9626903   -0.1586142 
H    6.6906801   -1.9439801    0.5631169 
H    5.5145312    0.2661434    0.7610334 
C    1.5162141   -1.3293313   -0.5103648  
N    2.7849004    0.5341293    0.1777381 
C    1.5579299    0.1184472   -0.2090231 
C    0.5649478    1.1968167   -0.1482192 
O    0.5377538   -2.0420123   -0.8727737 
C    0.8362507    2.4721102    0.4136571 
N   -0.7208697    1.2009646   -0.6194263 
C   -1.3122899    2.4449002   -0.3500501 
C   -0.3437323    3.2751557    0.2733707 
O    1.9860668    2.8688788    0.9424260 
C   -2.5960486    2.8924648   -0.6447907 
C   -0.6793766    4.5792898    0.6517517 
C   -2.9181825    4.2065770   -0.2640097 
C   -1.9715650    5.0374463    0.3607241 
H   -3.3345013    2.2547315   -1.1218997 
H   -3.9127751    4.5892576   -0.4746629 
H   -2.2548830    6.0483264    0.6400487 
H    0.0531525    5.2195917    1.1354053 
C   -1.4556783    0.0794098   -1.2078176 
H   -0.7304691   -0.5835645   -1.6820011 
H   -2.1247891    0.5085840   -1.9596506 
H    2.5929415    2.0609614    0.7756539 
C   -2.2195974   -0.6903900   -0.1376405 
H   -2.9208760   -0.0393954    0.3927887 
H   -1.5116324   -1.1279062    0.5683601 
H   -2.7750263   -1.5068666   -0.6082943 
	  



 S64 (S169) 

S0 NHxInd (TS12), gas phase 

 
C   -3.0003839   -1.6253020    0.3517407 
C   -3.6937898   -2.8217423    0.5266835 
C   -5.0157645   -2.8872086    0.0668752 
C   -5.6153779   -1.7634597   -0.5303255 
C   -4.9217898   -0.5549392   -0.7000374 
C   -3.6049110   -0.4999870   -0.2417644 
H   -3.2059416   -3.6732804    0.9951966 
H   -5.5876346   -3.8032814    0.1803868 
H   -6.6429414   -1.8338608   -0.8780742 
H   -5.3934576    0.3093222   -1.1592014 
C   -1.6322156   -1.2370461    0.7398171 
N   -2.7196917    0.5841056   -0.2908654 
C   -1.5391183    0.2127785    0.2646762 
C   -0.5160675    1.1761435    0.2492600 
H   -2.5731701    1.8099234   -0.6862248 
O   -0.7784072   -1.9166482    1.3125838 
C   -0.8018403    2.4710341   -0.3305049 
N    0.7844387    1.1839419    0.7352290 
C    1.3549546    2.4073314    0.4144349 
C    0.3959188    3.2456462   -0.2220099 
O   -1.9541789    2.8026439   -0.8339299 
C    2.6648926    2.8588266    0.6380597 
C    0.7232209    4.5591413   -0.5975115 
C    2.9735406    4.1636217    0.2490861 
C    2.0196613    5.0083348   -0.3641394 
H    3.4172808    2.2304145    1.1049368 
H    3.9819430    4.5345186    0.4142418 
H    2.3047200    6.0173397   -0.6469637 
H   -0.0229840    5.1897704   -1.0735250 
C    1.5690968    0.0116734    1.1106657 
C    2.0613427   -0.7565337   -0.1093002 
H    0.9436027   -0.6261355    1.7340572 
H    2.4053596    0.3725422    1.7159881 
H    1.2105215   -1.1165386   -0.6937083 
H    2.6818779   -0.1175185   -0.7446562 
H    2.6505220   -1.6239217    0.2044473 
	  



 S65 (S169) 

S1 NHxInd (TS12), gas phase 

 
C   -2.9543913   -1.6189119    0.3319655 
C   -3.6530622   -2.8185662    0.4359171 
C   -4.9913889   -2.8488145    0.0087513 
C   -5.6268752   -1.6993206   -0.5203188 
C   -4.9463154   -0.4872541   -0.6300150 
C   -3.6013898   -0.4591837   -0.2047531 
H   -3.1633448   -3.6992317    0.8445035 
H   -5.5565467   -3.7742453    0.0836324 
H   -6.6633463   -1.7637166   -0.8395148 
H   -5.4212761    0.4034367   -1.0335510 
C   -1.5673407   -1.2683417    0.6848943 
N   -2.7424419    0.5882218   -0.2024430 
C   -1.4904739    0.1475570    0.3192765 
C   -0.5260629    1.1621716    0.2501946 
H   -2.6355028    1.7525446   -0.5871420 
O   -0.6887105   -2.0295797    1.1708173 
C   -0.8399102    2.4766707   -0.3203765  
N    0.7823438    1.1734351    0.6744300 
C    1.3535170    2.4073404    0.3582650 
C    0.3686836    3.2506691   -0.2247689 
O   -1.9871472    2.8297277   -0.8004411 
C    2.6579631    2.8546553    0.5720440 
C    0.6907749    4.5557997   -0.6196215 
C    2.9639782    4.1645143    0.1718549 
C    1.9952318    5.0093043   -0.4053352 
H    3.4205179    2.2161769    1.0082143 
H    3.9737620    4.5370328    0.3236569 
H    2.2734698    6.0167854   -0.7005683 
H   -0.0683911    5.1910122   -1.0686320 
C    1.5350843    0.0170625    1.1513674 
C    2.1119917   -0.7895849   -0.0053306 
H    0.8503855   -0.6102386    1.7261975 
H    2.3204560    0.3989256    1.8109054 
H    1.2976835   -1.1799437   -0.6200320 
H    2.7728048   -0.1737138   -0.6230782 
H    2.6785018   -1.6407456    0.3846573 
	  



 S66 (S169) 

CARTESIAN COORDINATES FOR S0 AND S1 IRC GEOMETRIES 

 

B3LYP/6-311G(d,p) geometries (in Å) 

 

S0 Ind (IRC point 1 toward isomer 2), gas phase 

 
 C                  2.95484072    0.67027761   -0.00000109 
 C                  4.25967372    1.14623961    0.00000591 
 C                  5.30403772    0.22149961   -0.00004109 
 C                  5.02502572   -1.14997839   -0.00009209 
 C                  3.71602472   -1.64035139   -0.00010009 
 C                  2.67772372   -0.71651039   -0.00005309 
 H                  4.45029172    2.21369361    0.00004591 
 H                  6.33258572    0.56114561   -0.00003709 
 H                  5.84844672   -1.85584739   -0.00012809 
 H                  3.51531972   -2.70482939   -0.00014009 
 C                  1.65703372    1.36698461    0.00003891 
 N                  1.29813872   -0.96328539   -0.00005009 
 C                  0.66598072    0.22179061    0.00000291 
 C                 -0.71411028    0.23992261    0.00001691 
 H                  0.33985972   -1.84986439   -0.00007609 
 O                  1.37211172    2.54972061    0.00008891 
 C                 -1.42643328   -1.00426939   -0.00002609 
 N                 -1.62729328    1.28319561    0.00006691 
 H                 -1.37230428    2.25724861    0.00010291 
 C                 -2.89961928    0.75379461    0.00005691 
 C                 -2.82285628   -0.66979639   -0.00000009 
 O                 -0.82360728   -2.14217939   -0.00007709 
 C                 -4.13665228    1.40342261    0.00009391 
 C                 -3.99399928   -1.44060939   -0.00002109 
 C                 -5.27921328    0.61531661    0.00007291 
 C                 -5.21669728   -0.79296239    0.00001591 
 H                 -4.20317828    2.48512461    0.00013791 
 H                 -6.24956728    1.09914161    0.00010091 
 H                 -6.13585528   -1.36607739    0.00000091 
 H                 -3.92784628   -2.52213439   -0.00006509 
	  



 S67 (S169) 

S0 Ind (IRC point 20 toward isomer 2), gas phase 

 
 C                  2.97071800    0.68701100    0.00000000 
 C                  4.27330300    1.15725900    0.00000600 
 C                  5.31254500    0.22231300   -0.00004100 
 C                  5.03153900   -1.14713100   -0.00009200 
 C                  3.71883200   -1.62904500   -0.00009900 
 C                  2.69412600   -0.69446100   -0.00005300 
 H                  4.47444600    2.22280600    0.00004600 
 H                  6.34237400    0.55815100   -0.00003700 
 H                  5.85348200   -1.85463100   -0.00012800 
 H                  3.50341000   -2.69063300   -0.00013900 
 C                  1.66306600    1.37269400    0.00003900 
 N                  1.31992100   -0.95671500   -0.00005000 
 C                  0.68156900    0.20310800    0.00000200 
 C                 -0.71695600    0.22143200    0.00001600 
 H                  0.12017700   -2.02157100   -0.00008100 
 O                  1.37001300    2.55016700    0.00008900 
 C                 -1.43995400   -0.99005700   -0.00002600 
 N                 -1.62460400    1.27746000    0.00006700 
 H                 -1.36099900    2.24919800    0.00010200 
 C                 -2.89918400    0.75980000    0.00005700 
 C                 -2.82355100   -0.66494500    0.00000000 
 O                 -0.88188700   -2.18331900   -0.00007800 
 C                 -4.13890600    1.40714000    0.00009400 
 C                 -3.99477600   -1.43992000   -0.00002100 
 C                 -5.27926800    0.61798400    0.00007300 
 C                 -5.21484400   -0.79236000    0.00001600 
 H                 -4.20775700    2.48874000    0.00013800 
 H                 -6.25047000    1.09989800    0.00010100 
 H                 -6.13423600   -1.36533400    0.00000100 
 H                 -3.92816100   -2.52123900   -0.00006500 
 	  



 S68 (S169) 

S0 Ind (IRC point 40 toward isomer 2), gas phase 

 
 C                  2.98041000    0.69810100    0.00000000 
 C                  4.28241800    1.17719400    0.00000700 
 C                  5.32972000    0.24969500   -0.00004000 
 C                  5.05874500   -1.12150500   -0.00009200 
 C                  3.74848700   -1.61034000   -0.00009900 
 C                  2.71514400   -0.68573000   -0.00005200 
 H                  4.47817200    2.24381500    0.00004700 
 H                  6.35694200    0.59363600   -0.00003600 
 H                  5.88472300   -1.82428800   -0.00012700 
 H                  3.53922000   -2.67315600   -0.00013900 
 C                  1.66062800    1.36613500    0.00003900 
 N                  1.34022100   -0.97203100   -0.00005100 
 C                  0.68945200    0.17589900    0.00000100 
 C                 -0.71562800    0.18646500    0.00001500 
 H                  0.04295800   -2.11302900   -0.00008400 
 O                  1.35276500    2.53930200    0.00008900 
 C                 -1.46217600   -1.00798800   -0.00002600 
 N                 -1.60979100    1.25789400    0.00006600 
 H                 -1.32696100    2.22442000    0.00010100 
 C                 -2.89365600    0.76418600    0.00005700 
 C                 -2.83732100   -0.66057400    0.00000000 
 O                 -0.95018000   -2.22885100   -0.00007900 
 C                 -4.12927800    1.42230800    0.00009500 
 C                 -4.01377500   -1.42703800   -0.00002000 
 C                 -5.27649200    0.64222700    0.00007400 
 C                 -5.22723800   -0.76923800    0.00001700 
 H                 -4.19108900    2.50433300    0.00013800 
 H                 -6.24308100    1.13338300    0.00010200 
 H                 -6.15242000   -1.33284400    0.00000300 
 H                 -3.95403300   -2.50871400   -0.00006400 
	  



 S69 (S169) 

S0 Ind (IRC point 60 toward isomer 2), gas phase 

 
 C                  2.97427400    0.69764300    0.00000000 
 C                  4.26718200    1.20053400    0.00000800 
 C                  5.33094900    0.29226000   -0.00003800 
 C                  5.08276400   -1.08310000   -0.00009000 
 C                  3.78068600   -1.59533000   -0.00009800 
 C                  2.72982100   -0.69041700   -0.00005300 
 H                  4.44273900    2.27067000    0.00004800 
 H                  6.35208900    0.65386200   -0.00003400 
 H                  5.92046900   -1.77188300   -0.00012600 
 H                  3.59171800   -2.66194900   -0.00013900 
 C                  1.64552800    1.34430500    0.00003800 
 N                  1.35636700   -0.99936300   -0.00005200 
 C                  0.69291700    0.13990600    0.00000000 
 C                 -0.71253700    0.15169500    0.00001300 
 H                  0.01263900   -2.16258800   -0.00008600 
 O                  1.31880700    2.51270500    0.00008800 
 C                 -1.47496200   -1.03089900   -0.00002700 
 N                 -1.59019900    1.23616800    0.00006500 
 H                 -1.28992100    2.19765400    0.00010000 
 C                 -2.88032600    0.76271700    0.00005700 
 C                 -2.84589600   -0.66345200    0.00000000 
 O                 -0.97809800   -2.26058500   -0.00008100 
 C                 -4.10411800    1.44280400    0.00009500 
 C                 -4.03714500   -1.40802200   -0.00001900 
 C                 -5.26468100    0.68363400    0.00007500 
 C                 -5.23887100   -0.72864300    0.00001900 
 H                 -4.14570200    2.52579600    0.00013900 
 H                 -6.22274400    1.19120400    0.00010400 
 H                 -6.17351700   -1.27644800    0.00000500 
 H                 -3.99821500   -2.49066200   -0.00006300 
	  



 S70 (S169) 

S0 Ind (IRC point 80 toward isomer 2), gas phase 

 
 C                  2.96566400    0.69681000    0.00000000 
 C                  4.24874600    1.22344800    0.00000900 
 C                  5.32848000    0.33463800   -0.00003700 
 C                  5.10351300   -1.04460300   -0.00008900 
 C                  3.81034000   -1.58045800   -0.00009800 
 C                  2.74266300   -0.69539000   -0.00005300 
 H                  4.40398700    2.29671700    0.00005000 
 H                  6.34321300    0.71382900   -0.00003100 
 H                  5.95298700   -1.71883200   -0.00012400 
 H                  3.64165000   -2.65047000   -0.00013900 
 C                  1.62842000    1.32153400    0.00003800 
 N                  1.37179700   -1.02698600   -0.00005300 
 C                  0.69590600    0.10372000   -0.00000200 
 C                 -0.70884700    0.11747400    0.00001200 
 H                 -0.01356900   -2.20796600   -0.00008700 
 O                  1.28125700    2.48451800    0.00008700 
 C                 -1.48608700   -1.05364200   -0.00002800 
 N                 -1.56926200    1.21461900    0.00006300 
 H                 -1.25134600    2.17068400    0.00009900 
 C                 -2.86494100    0.76108000    0.00005700 
 C                 -2.85240500   -0.66625900    0.00000000 
 O                 -1.00249700   -2.29069200   -0.00008200 
 C                 -4.07603200    1.46326400    0.00009600 
 C                 -4.05793300   -1.38848200   -0.00001800 
 C                 -5.24953100    0.72532500    0.00007700 
 C                 -5.24730100   -0.68736400    0.00002100 
 H                 -4.09698300    2.54684600    0.00013900 
 H                 -6.19878800    1.24915300    0.00010600 
 H                 -6.19126600   -1.21897500    0.00000800 
 H                 -4.04003100   -2.47168700   -0.00006200 
	  



 S71 (S169) 

S0 Ind (IRC point 100 toward isomer 2), gas phase 

 
 C                  2.95696700    0.69611700    0.00000000 
 C                  4.22984700    1.24619600    0.00001000 
 C                  5.32507600    0.37698300   -0.00003500 
 C                  5.12329800   -1.00575100   -0.00008800 
 C                  3.83942700   -1.56491700   -0.00009800 
 C                  2.75549200   -0.69978900   -0.00005300 
 H                  4.36486300    2.32219300    0.00005200 
 H                  6.33313900    0.77355000   -0.00002800 
 H                  5.98424100   -1.66528600   -0.00012200 
 H                  3.69087200   -2.63790700   -0.00013900 
 C                  1.61164300    1.29891300    0.00003700 
 N                  1.38772200   -1.05392300   -0.00005400 
 C                  0.69898700    0.06777700   -0.00000300 
 C                 -0.70526700    0.08288600    0.00001000 
 H                 -0.04135000   -2.25410900   -0.00008900 
 O                  1.24491600    2.45635500    0.00008600 
 C                 -1.49759400   -1.07648800   -0.00002900 
 N                 -1.54843500    1.19244900    0.00006200 
 H                 -1.21292900    2.14277700    0.00009700 
 C                 -2.84936600    0.75906800    0.00005700 
 C                 -2.85887000   -0.66899900    0.00000000 
 O                 -1.02852800   -2.32112800   -0.00008300 
 C                 -4.04734500    1.48315700    0.00009700 
 C                 -4.07817100   -1.36870100   -0.00001700 
 C                 -5.23337700    0.76664100    0.00007900 
 C                 -5.25477700   -0.64607900    0.00002200 
 H                 -4.04767400    2.56693500    0.00014000 
 H                 -6.17355300    1.30657400    0.00010900 
 H                 -6.20779600   -1.16130800    0.00001000 
 H                 -4.08120500   -2.45205900   -0.00006000 
	  



 S72 (S169) 

S0 Ind (IRC point 107 toward isomer 2), gas phase  (final IRC point) 

 
 C                  2.95394900    0.69591400    0.00000000 
 C                  4.22316400    1.25414500    0.00001100 
 C                  5.32371800    0.39183600   -0.00003400 
 C                  5.13005400   -0.99203000   -0.00008700 
 C                  3.84953200   -1.55929300   -0.00009800 
 C                  2.76002000   -0.70117800   -0.00005300 
 H                  4.35110200    2.33100600    0.00005200 
 H                  6.32938100    0.79444200   -0.00002800 
 H                  5.99494300   -1.64638600   -0.00012100 
 H                  3.70800900   -2.63323200   -0.00013900 
 C                  1.60590200    1.29105200    0.00003700 
 N                  1.39344000   -1.06316200   -0.00005500 
 C                  0.70009800    0.05526800   -0.00000400 
 C                 -0.70405800    0.07067200    0.00001000 
 H                 -0.05156000   -2.27053700   -0.00009000 
 O                  1.23262100    2.44655500    0.00008600 
 C                 -1.50175200   -1.08452400   -0.00002900 
 N                 -1.54122100    1.18451500    0.00006200 
 H                 -1.19959800    2.13277100    0.00009600 
 C                 -2.84391900    0.75824800    0.00005700 
 C                 -2.86116600   -0.66996300    0.00000000 
 O                 -1.03812600   -2.33189200   -0.00008300 
 C                 -4.03721900    1.48995400    0.00009700 
 C                 -4.08517400   -1.36174400   -0.00001700 
 C                 -5.22754400    0.78098300    0.00007900 
 C                 -5.25722300   -0.63165800    0.00002300 
 H                 -4.03033700    2.57370800    0.00014000 
 H                 -6.16447700    1.32651600    0.00011000 
 H                 -6.21334400   -1.14111400    0.00001100 
 H                 -4.09551200   -2.44506100   -0.00006000 
	  



 S73 (S169) 

S0 Ind (IRC point 1 toward isomer 1), gas phase 

 
 C                  2.95484072    0.67027761   -0.00000109 
 C                  4.25967372    1.14623961    0.00000591 
 C                  5.30403772    0.22149961   -0.00004109 
 C                  5.02502572   -1.14997839   -0.00009209 
 C                  3.71602472   -1.64035139   -0.00010009 
 C                  2.67772372   -0.71651039   -0.00005309 
 H                  4.45029172    2.21369361    0.00004591 
 H                  6.33258572    0.56114561   -0.00003709 
 H                  5.84844672   -1.85584739   -0.00012809 
 H                  3.51531972   -2.70482939   -0.00014009 
 C                  1.65703372    1.36698461    0.00003891 
 N                  1.29813872   -0.96328539   -0.00005009 
 C                  0.66598072    0.22179061    0.00000291 
 C                 -0.71411028    0.23992261    0.00001691 
 H                  0.33985972   -1.84986439   -0.00007609 
 O                  1.37211172    2.54972061    0.00008891 
 C                 -1.42643328   -1.00426939   -0.00002609 
 N                 -1.62729328    1.28319561    0.00006691 
 H                 -1.37230428    2.25724861    0.00010291 
 C                 -2.89961928    0.75379461    0.00005691 
 C                 -2.82285628   -0.66979639   -0.00000009 
 O                 -0.82360728   -2.14217939   -0.00007709 
 C                 -4.13665228    1.40342261    0.00009391 
 C                 -3.99399928   -1.44060939   -0.00002109 
 C                 -5.27921328    0.61531661    0.00007291 
 C                 -5.21669728   -0.79296239    0.00001591 
 H                 -4.20317828    2.48512461    0.00013791 
 H                 -6.24956728    1.09914161    0.00010091 
 H                 -6.13585528   -1.36607739    0.00000091 
 H                 -3.92784628   -2.52213439   -0.00006509 
	  



 S74 (S169) 

S0 Ind (IRC point 20 toward isomer 1), gas phase 

 
 C                  2.94915500    0.66686600   -0.00000100 
 C                  4.25812300    1.14344600    0.00000600 
 C                  5.30255500    0.22285800   -0.00004100 
 C                  5.02460900   -1.15115000   -0.00009200 
 C                  3.72064800   -1.64448000   -0.00010000 
 C                  2.68217200   -0.72192300   -0.00005400 
 H                  4.44486000    2.21138800    0.00004600 
 H                  6.33104300    0.56254000   -0.00003700 
 H                  5.84861800   -1.85619400   -0.00012800 
 H                  3.52450500   -2.70994100   -0.00014000 
 C                  1.65161700    1.36257000    0.00003900 
 N                  1.32115400   -0.95197100   -0.00005000 
 C                  0.65332200    0.24023700    0.00000400 
 C                 -0.70475300    0.25035300    0.00001700 
 H                  0.76664300   -1.81465600   -0.00007900 
 O                  1.37216000    2.55071200    0.00008900 
 C                 -1.42320300   -1.03235100   -0.00002700 
 N                 -1.62219400    1.28235600    0.00006700 
 H                 -1.37079000    2.25782500    0.00010300 
 C                 -2.90274700    0.74954500    0.00005700 
 C                 -2.83145800   -0.66645500    0.00000000 
 O                 -0.86267600   -2.13983600   -0.00007700 
 C                 -4.13438500    1.40307100    0.00009400 
 C                 -3.99242300   -1.43874000   -0.00002100 
 C                 -5.28013900    0.61276700    0.00007300 
 C                 -5.21977700   -0.79115600    0.00001600 
 H                 -4.20127800    2.48471500    0.00013800 
 H                 -6.24972300    1.09835600    0.00010100 
 H                 -6.13856900   -1.36470400    0.00000100 
 H                 -3.92121300   -2.52021900   -0.00006500 
	  



 S75 (S169) 

S0 Ind (IRC point 40 toward isomer 1), gas phase 

 
 C                  2.96073800    0.68024600   -0.00000100 
 C                  4.26931700    1.15485000    0.00000600 
 C                  5.31380300    0.23383400   -0.00004000 
 C                  5.04957100   -1.14396900   -0.00009300 
 C                  3.75012500   -1.63990000   -0.00010000 
 C                  2.71728000   -0.70891900   -0.00005300 
 H                  4.46020600    2.22193800    0.00004600 
 H                  6.34029200    0.57942900   -0.00003600 
 H                  5.87985000   -1.84150700   -0.00012800 
 H                  3.54857100   -2.70442100   -0.00014000 
 C                  1.65132500    1.36374400    0.00003900 
 N                  1.36320200   -0.94809200   -0.00005000 
 C                  0.66054200    0.23319200    0.00000400 
 C                 -0.69925200    0.23051000    0.00001600 
 H                  0.87357700   -1.83830900   -0.00008100 
 O                  1.36852100    2.55173400    0.00008900 
 C                 -1.45239200   -1.05068100   -0.00002800 
 N                 -1.61198800    1.26936900    0.00006600 
 H                 -1.34994300    2.24236300    0.00010200 
 C                 -2.90467200    0.75290900    0.00005700 
 C                 -2.85186100   -0.65769500    0.00000000 
 O                 -0.95200900   -2.17717200   -0.00007700 
 C                 -4.13474100    1.40810500    0.00009400 
 C                 -4.00837200   -1.43162900   -0.00002000 
 C                 -5.28480800    0.61952700    0.00007300 
 C                 -5.23527600   -0.78352500    0.00001600 
 H                 -4.20236500    2.48964400    0.00013800 
 H                 -6.25126300    1.11138400    0.00010100 
 H                 -6.15685800   -1.35250700    0.00000200 
 H                 -3.93016500   -2.51258900   -0.00006400 
	  



 S76 (S169) 

S0 Ind (IRC point 60 toward isomer 1), gas phase 

 
 C                  2.96449700    0.68136500   -0.00000100 
 C                  4.26757200    1.17576600    0.00000700 
 C                  5.32749200    0.27235700   -0.00003900 
 C                  5.08324100   -1.10913500   -0.00009100 
 C                  3.79045400   -1.62382700   -0.00010000 
 C                  2.73986200   -0.71108800   -0.00005400 
 H                  4.44137300    2.24579600    0.00004800 
 H                  6.34842400    0.63411100   -0.00003400 
 H                  5.92278000   -1.79552500   -0.00012700 
 H                  3.60716600   -2.69171600   -0.00014000 
 C                  1.64463100    1.34632400    0.00003800 
 N                  1.38568500   -0.96998400   -0.00005100 
 C                  0.66449100    0.20259500    0.00000200 
 C                 -0.69751800    0.19629400    0.00001500 
 H                  0.91395500   -1.86848700   -0.00008300 
 O                  1.34961000    2.53165500    0.00008800 
 C                 -1.47495000   -1.07571600   -0.00002900 
 N                 -1.59864900    1.24698600    0.00006500 
 H                 -1.32056400    2.21579900    0.00010100 
 C                 -2.90074800    0.75225300    0.00005700 
 C                 -2.87027000   -0.65822300    0.00000100 
 O                 -0.99798000   -2.21044600   -0.00007800 
 C                 -4.12213700    1.42542200    0.00009500 
 C                 -4.03890800   -1.41437600   -0.00001900 
 C                 -5.28483100    0.65446400    0.00007400 
 C                 -5.25698700   -0.74896600    0.00001800 
 H                 -4.17432200    2.50782500    0.00013800 
 H                 -6.24342300    1.16152400    0.00010300 
 H                 -6.18661200   -1.30472800    0.00000400 
 H                 -3.97637400   -2.49640700   -0.00006300 
	  



 S77 (S169) 

S0 Ind (IRC point 80 toward isomer 1), gas phase 

 
 C                  2.95783300    0.67887900   -0.00000100 
 C                  4.25116000    1.19810300    0.00000800 
 C                  5.32784300    0.31535800   -0.00003700 
 C                  5.10786400   -1.07018000   -0.00009000 
 C                  3.82445200   -1.60926200   -0.00010000 
 C                  2.75549000   -0.71740700   -0.00005400 
 H                  4.40337100    2.27141000    0.00004900 
 H                  6.34202900    0.69561500   -0.00003200 
 H                  5.95950000   -1.74151500   -0.00012500 
 H                  3.66305300   -2.68069900   -0.00014100 
 C                  1.62918900    1.32249400    0.00003800 
 N                  1.40332200   -0.99740600   -0.00005200 
 C                  0.66688500    0.16669100    0.00000100 
 C                 -0.69450800    0.16250700    0.00001400 
 H                  0.94696000   -1.90268200   -0.00008400 
 O                  1.31578900    2.50386200    0.00008800 
 C                 -1.48878600   -1.09967800   -0.00003000 
 N                 -1.58012700    1.22530400    0.00006400 
 H                 -1.28501600    2.18938600    0.00010000 
 C                 -2.88880600    0.75018700    0.00005700 
 C                 -2.88046100   -0.66099100    0.00000100 
 O                 -1.02291000   -2.23798000   -0.00007900 
 C                 -4.09765800    1.44539900    0.00009500 
 C                 -4.06369600   -1.39483900   -0.00001800 
 C                 -5.27411800    0.69606100    0.00007600 
 C                 -5.27017600   -0.70748900    0.00002000 
 H                 -4.12919400    2.52859700    0.00013900 
 H                 -6.22362000    1.21994900    0.00010500 
 H                 -6.20920500   -1.24722700    0.00000700 
 H                 -4.02241000   -2.47792400   -0.00006200 
	  



 S78 (S169) 

S0 Ind (IRC point 100 toward isomer 1), gas phase 

 
 C                  2.94928600    0.67675500   -0.00000100 
 C                  4.23248900    1.22004900    0.00000900 
 C                  5.32501400    0.35763400   -0.00003600 
 C                  5.12923700   -1.03153300   -0.00008900 
 C                  3.85568200   -1.59444900   -0.00009900 
 C                  2.76958800   -0.72316800   -0.00005400 
 H                  4.36374700    2.29610600    0.00005100 
 H                  6.33226100    0.75589600   -0.00002900 
 H                  5.99267100   -1.68762900   -0.00012300 
 H                  3.71541600   -2.66887300   -0.00014100 
 C                  1.61201900    1.29832800    0.00003700 
 N                  1.42040400   -1.02471000   -0.00005400 
 C                  0.66922700    0.13040400   -0.00000100 
 C                 -0.69103600    0.12873300    0.00001200 
 H                  0.97959800   -1.93669400   -0.00008600 
 O                  1.27805000    2.47494900    0.00008700 
 C                 -1.50137000   -1.12314200   -0.00003000 
 N                 -1.56005000    1.20378200    0.00006300 
 H                 -1.24705200    2.16258400    0.00009800 
 C                 -2.87472600    0.74840200    0.00005700 
 C                 -2.88847700   -0.66319900    0.00000000 
 O                 -1.04668300   -2.26509700   -0.00008000 
 C                 -4.07046500    1.46534000    0.00009600 
 C                 -4.08537800   -1.37487300   -0.00001700 
 C                 -5.25997200    0.73745400    0.00007800 
 C                 -5.27976500   -0.66583300    0.00002200 
 H                 -4.08148900    2.54893000    0.00013900 
 H                 -6.20025600    1.27770600    0.00010800 
 H                 -6.22793500   -1.18935700    0.00000900 
 H                 -4.06495800   -2.45857900   -0.00006100 
	  



 S79 (S169) 

S0 Ind (IRC point 120 toward isomer 1), gas phase 

 
 C                  2.94056800    0.67483700    0.00000000 
 C                  4.21333200    1.24174600    0.00001000 
 C                  5.32111300    0.39965900   -0.00003400 
 C                  5.14942800   -0.99271200   -0.00008800 
 C                  3.88609900   -1.57899700   -0.00009900 
 C                  2.78356900   -0.72827700   -0.00005500 
 H                  4.32390300    2.32011100    0.00005200 
 H                  6.32117700    0.81561700   -0.00002700 
 H                  6.02430100   -1.63347800   -0.00012100 
 H                  3.76665600   -2.65594900   -0.00014100 
 C                  1.59501700    1.27422300    0.00003600 
 N                  1.43789000   -1.05136500   -0.00005500 
 C                  0.67169800    0.09425300   -0.00000200 
 C                 -0.68760000    0.09463700    0.00001100 
 H                  1.01322700   -1.97010700   -0.00008700 
 O                  1.24084600    2.44584000    0.00008600 
 C                 -1.51431700   -1.14659800   -0.00003100 
 N                 -1.53989600    1.18173700    0.00006200 
 H                 -1.20882200    2.13487800    0.00009700 
 C                 -2.86028700    0.74640800    0.00005600 
 C                 -2.89626600   -0.66518000    0.00000000 
 O                 -1.07194000   -2.29253700   -0.00008100 
 C                 -4.04252800    1.48481300    0.00009700 
 C                 -4.10626500   -1.35460300   -0.00001600 
 C                 -5.24463800    0.77849900    0.00007900 
 C                 -5.28816300   -0.62413600    0.00002300 
 H                 -4.03312000    2.56840400    0.00014000 
 H                 -6.17544900    1.33490800    0.00011000 
 H                 -6.24519700   -1.13128100    0.00001200 
 H                 -4.10653400   -2.43852500   -0.00006000 
	  



 S80 (S169) 

S0 Ind (IRC point 140 toward isomer 1), gas phase 

 
 C                  2.93194100    0.67302800    0.00000000 
 C                  4.19390400    1.26324500    0.00001100 
 C                  5.31645400    0.44159800   -0.00003200 
 C                  5.16878500   -0.95356400   -0.00008600 
 C                  3.91605600   -1.56285500   -0.00009900 
 C                  2.79764000   -0.73278200   -0.00005500 
 H                  4.28389700    2.34350700    0.00005300 
 H                  6.30907400    0.87501200   -0.00002400 
 H                  6.05476400   -1.57888600   -0.00012000 
 H                  3.81727800   -2.64191300   -0.00014100 
 C                  1.57853400    1.25021100    0.00003500 
 N                  1.45589200   -1.07729200   -0.00005600 
 C                  0.67432300    0.05834100   -0.00000400 
 C                 -0.68429300    0.06016200    0.00000900 
 H                  1.04789300   -2.00277300   -0.00008900 
 O                  1.20512500    2.41674800    0.00008500 
 C                 -1.52788900   -1.17015300   -0.00003200 
 N                 -1.51996600    1.15902200    0.00006100 
 H                 -1.17081500    2.10618100    0.00009500 
 C                 -2.84580200    0.74406100    0.00005600 
 C                 -2.90415100   -0.66704500    0.00000000 
 O                 -1.09909200   -2.32040600   -0.00008200 
 C                 -4.01415200    1.50373000    0.00009700 
 C                 -4.12677800   -1.33406000   -0.00001500 
 C                 -5.22848300    0.81920500    0.00008100 
 C                 -5.29578500   -0.58238600    0.00002500 
 H                 -3.98433000    2.58693700    0.00014000 
 H                 -6.14953100    1.39162700    0.00011200 
 H                 -6.26141800   -1.07296900    0.00001400 
 H                 -4.14765200   -2.41780300   -0.00005900 
	  



 S81 (S169) 

S0 Ind (IRC point 160 toward isomer 1), gas phase 

 
 C                  2.92364600    0.67118700    0.00000000 
 C                  4.17464100    1.28394200    0.00001200 
 C                  5.31118700    0.48244100   -0.00003100 
 C                  5.18688700   -0.91502200   -0.00008500 
 C                  3.94487000   -1.54647700   -0.00009800 
 C                  2.81140200   -0.73669600   -0.00005500 
 H                  4.24439900    2.36576800    0.00005400 
 H                  6.29629700    0.93291800   -0.00002200 
 H                  6.08354800   -1.52503900   -0.00011800 
 H                  3.86634800   -2.62724200   -0.00014000 
 C                  1.56313000    1.22688400    0.00003400 
 N                  1.47386700   -1.10162500   -0.00005700 
 C                  0.67698800    0.02379400   -0.00000500 
 C                 -0.68127400    0.02629200    0.00000800 
 H                  1.08273900   -2.03381800   -0.00009000 
 O                  1.17237600    2.38853000    0.00008400 
 C                 -1.54173500   -1.19320900   -0.00003300 
 N                 -1.50099700    1.13613600    0.00005900 
 H                 -1.13445700    2.07721300    0.00009300 
 C                 -2.83177700    0.74121000    0.00005600 
 C                 -2.91200400   -0.66891700    0.00000000 
 O                 -1.12727300   -2.34785700   -0.00008300 
 C                 -3.98612500    1.52148600    0.00009700 
 C                 -4.14656500   -1.31383900   -0.00001400 
 C                 -5.21204400    0.85853800    0.00008200 
 C                 -5.30257600   -0.54163300    0.00002700 
 H                 -3.93611100    2.60404700    0.00014000 
 H                 -6.12324200    1.44671500    0.00011400 
 H                 -6.27646200   -1.01576100    0.00001700 
 H                 -4.18770200   -2.39705700   -0.00005700 
	  



 S82 (S169) 

S0 Ind (IRC point 164 toward isomer 1), gas phase  (final IRC point) 

 
 C                  2.92203200    0.67092500    0.00000000 
 C                  4.17080600    1.28820300    0.00001200 
 C                  5.31011200    0.49072200   -0.00003000 
 C                  5.19051500   -0.90718000   -0.00008400 
 C                  3.95068000   -1.54307500   -0.00009800 
 C                  2.81426400   -0.73736200   -0.00005500 
 H                  4.23668500    2.37019500    0.00005500 
 H                  6.29365800    0.94437700   -0.00002200 
 H                  6.08915400   -1.51418900   -0.00011700 
 H                  3.87612900   -2.62412600   -0.00014000 
 C                  1.56002800    1.22219400    0.00003400 
 N                  1.47763000   -1.10656100   -0.00005700 
 C                  0.67759000    0.01673400   -0.00000500 
 C                 -0.68065100    0.01929000    0.00000700 
 H                  1.08973400   -2.03992700   -0.00009000 
 O                  1.16571700    2.38283600    0.00008400 
 C                 -1.54465800   -1.19794400   -0.00003300 
 N                 -1.49710500    1.13144500    0.00005900 
 H                 -1.12698100    2.07126700    0.00009300 
 C                 -2.82890800    0.74069700    0.00005600 
 C                 -2.91359600   -0.66921500    0.00000000 
 O                 -1.13344100   -2.35358600   -0.00008300 
 C                 -3.98042700    1.52510400    0.00009700 
 C                 -4.15049500   -1.30971300   -0.00001400 
 C                 -5.20862200    0.86645700    0.00008300 
 C                 -5.30385300   -0.53340100    0.00002800 
 H                 -3.92660000    2.60738100    0.00014000 
 H                 -6.11782600    1.45752500    0.00011500 
 H                 -6.27925100   -1.00428400    0.00001800 
 H                 -4.19556500   -2.39276400   -0.00005700 
	  



 S83 (S169) 

S1 Ind (IRC point 1 toward isomer 2), gas phase 

 
 C                  2.91847846    0.69261819   -0.00001632 
 C                  4.22357146    1.13715619   -0.00002332 
 C                  5.25475046    0.19149819   -0.00004232 
 C                  4.98431946   -1.20710981   -0.00005532 
 C                  3.70016246   -1.68818581   -0.00004832 
 C                  2.63247346   -0.73763481   -0.00002932 
 H                  4.43638646    2.19990819   -0.00001432 
 H                  6.28661146    0.52260519   -0.00004832 
 H                  5.81808746   -1.89925881   -0.00006932 
 H                  3.48296046   -2.74918681   -0.00005832 
 C                  1.61705846    1.40515119    0.00000168 
 N                  1.32878846   -0.95945281   -0.00002032 
 C                  0.67829646    0.32562219   -0.00000132 
 C                 -0.69329254    0.26396219    0.00000968 
 H                  0.38874046   -1.82628481   -0.00002132 
 O                  1.38346946    2.62907019    0.00001668 
 C                 -1.39780554   -1.00286981    0.00000168 
 N                 -1.61837454    1.28704219    0.00002768 
 H                 -1.35832354    2.26153619    0.00003468 
 C                 -2.88969154    0.74707919    0.00003168 
 C                 -2.79608354   -0.67486981    0.00001568 
 O                 -0.80968854   -2.14424381   -0.00001532 
 C                 -4.12970854    1.38299419    0.00004768 
 C                 -3.95785154   -1.45924681    0.00001668 
 C                 -5.26688354    0.58107619    0.00004868 
 C                 -5.18913654   -0.82451581    0.00003368 
 H                 -4.20746254    2.46385719    0.00005968 
 H                 -6.24199154    1.05522619    0.00006168 
 H                 -6.10169254   -1.40816781    0.00003468 
 H                 -3.87892154   -2.53992781    0.00000568 
	  



 S84 (S169) 

S1 Ind (IRC point 20 toward isomer 2), gas phase 

 
 C                  2.93108300    0.70783600   -0.00001700 
 C                  4.23735100    1.14707500   -0.00002300 
 C                  5.26022000    0.19180600   -0.00004300 
 C                  4.98796900   -1.20350100   -0.00005500 
 C                  3.69712500   -1.67473900   -0.00004800 
 C                  2.64727200   -0.71425500   -0.00002900 
 H                  4.46115600    2.20752300   -0.00001400 
 H                  6.29371700    0.51873100   -0.00004800 
 H                  5.81938100   -1.89847600   -0.00007000 
 H                  3.46545600   -2.73294400   -0.00005800 
 C                  1.62734800    1.40534600    0.00000200 
 N                  1.34178500   -0.95198800   -0.00002000 
 C                  0.69401100    0.30001100   -0.00000200 
 C                 -0.69291600    0.24848500    0.00000900 
 H                  0.14526300   -2.01202200   -0.00002200 
 O                  1.37564500    2.62703300    0.00001700 
 C                 -1.40798200   -0.98483400    0.00000200 
 N                 -1.61628400    1.28449000    0.00002800 
 H                 -1.34879100    2.25708500    0.00003500 
 C                 -2.88565200    0.75320300    0.00003200 
 C                 -2.79340900   -0.67124400    0.00001600 
 O                 -0.85862900   -2.17836800   -0.00001500 
 C                 -4.13100400    1.38603000    0.00004800 
 C                 -3.95734200   -1.45977300    0.00001700 
 C                 -5.26407200    0.58345700    0.00004900 
 C                 -5.18509000   -0.82566600    0.00003300 
 H                 -4.21126600    2.46664600    0.00006000 
 H                 -6.24019200    1.05543300    0.00006100 
 H                 -6.09813300   -1.40858500    0.00003500 
 H                 -3.87888100   -2.54030400    0.00000500 
	  



 S85 (S169) 

S1 Ind (IRC point 40 toward isomer 2), gas phase 

 
 C                  2.94206700    0.72155200   -0.00001700 
 C                  4.24979700    1.16487700   -0.00002300 
 C                  5.27846200    0.21190400   -0.00004200 
 C                  5.01294800   -1.18136100   -0.00005500 
 C                  3.71981700   -1.65319500   -0.00004800 
 C                  2.66878600   -0.70084800   -0.00002900 
 H                  4.47404000    2.22531800   -0.00001400 
 H                  6.31031400    0.54444200   -0.00004800 
 H                  5.84476200   -1.87571500   -0.00006900 
 H                  3.48872800   -2.71158800   -0.00005700 
 C                  1.62354000    1.39748900    0.00000200 
 N                  1.35959500   -0.96130500   -0.00002000 
 C                  0.70305500    0.27198900   -0.00000200 
 C                 -0.68997800    0.21492500    0.00000900 
 H                  0.06449600   -2.10859700   -0.00002200 
 O                  1.34426700    2.61301500    0.00001700 
 C                 -1.42890200   -1.00030400    0.00000200 
 N                 -1.59783000    1.26714400    0.00002700 
 H                 -1.30771400    2.23378300    0.00003500 
 C                 -2.87788500    0.76062800    0.00003200 
 C                 -2.80434300   -0.66371300    0.00001600 
 O                 -0.93002400   -2.22327400   -0.00001500 
 C                 -4.12034100    1.40111300    0.00004800 
 C                 -3.96962600   -1.44775700    0.00001700 
 C                 -5.25847700    0.60371500    0.00004900 
 C                 -5.19224100   -0.80625900    0.00003400 
 H                 -4.19730200    2.48194900    0.00006000 
 H                 -6.23117100    1.08272200    0.00006100 
 H                 -6.11010200   -1.38156400    0.00003500 
 H                 -3.89379400   -2.52840200    0.00000500 
	  



 S86 (S169) 

S1 Ind (IRC point 60 toward isomer 2), gas phase 

 
 C                  2.93668700    0.72191100   -0.00001700 
 C                  4.23689500    1.18737500   -0.00002300 
 C                  5.28169400    0.25203400   -0.00004200 
 C                  5.03826500   -1.14463000   -0.00005400 
 C                  3.75206900   -1.63776800   -0.00004800 
 C                  2.68425300   -0.70484000   -0.00002900 
 H                  4.44283800    2.25152900   -0.00001400 
 H                  6.30792500    0.60159700   -0.00004700 
 H                  5.88076700   -1.82597800   -0.00006900 
 H                  3.53974700   -2.70010300   -0.00005800 
 C                  1.60832700    1.37562400    0.00000100 
 N                  1.37654500   -0.98716400   -0.00002100 
 C                  0.70620900    0.23566300   -0.00000300 
 C                 -0.68715500    0.18052900    0.00000800 
 H                  0.03553800   -2.15678500   -0.00002200 
 O                  1.30465300    2.58583500    0.00001700 
 C                 -1.44177000   -1.02280900    0.00000200 
 N                 -1.57811100    1.24606600    0.00002600 
 H                 -1.26858100    2.20722600    0.00003400 
 C                 -2.86477000    0.75979300    0.00003200 
 C                 -2.81300500   -0.66637100    0.00001600 
 O                 -0.95664600   -2.25375100   -0.00001500 
 C                 -4.09588500    1.42189000    0.00004800 
 C                 -3.99298600   -1.42914800    0.00001800 
 C                 -5.24747800    0.64474400    0.00004900 
 C                 -5.20434600   -0.76625700    0.00003400 
 H                 -4.15310800    2.50394700    0.00006000 
 H                 -6.21199400    1.13998700    0.00006200 
 H                 -6.13172400   -1.32612300    0.00003600 
 H                 -3.93750900   -2.51104500    0.00000600 
	  



 S87 (S169) 

S1 Ind (IRC point 80 toward isomer 2), gas phase 

 
 C                  2.92840900    0.72093500   -0.00001700 
 C                  4.21970800    1.20993700   -0.00002300 
 C                  5.28068900    0.29345600   -0.00004100 
 C                  5.06049800   -1.10688000   -0.00005400 
 C                  3.78272700   -1.62302300   -0.00004800 
 C                  2.69755500   -0.71034600   -0.00002900 
 H                  4.40578700    2.27773500   -0.00001400 
 H                  6.30080900    0.66047400   -0.00004600 
 H                  5.91444700   -1.77383200   -0.00006800 
 H                  3.59047600   -2.68917800   -0.00005700 
 C                  1.59156600    1.35254400    0.00000100 
 N                  1.39272500   -1.01423500   -0.00002100 
 C                  0.70853700    0.19928400   -0.00000300 
 C                 -0.68401300    0.14682800    0.00000800 
 H                  0.01190700   -2.19930000   -0.00002200 
 O                  1.26460400    2.55735600    0.00001600 
 C                 -1.45304700   -1.04531800    0.00000200 
 N                 -1.55775700    1.22514700    0.00002600 
 H                 -1.22899700    2.18053800    0.00003300 
 C                 -2.84999900    0.75837000    0.00003100 
 C                 -2.81995400   -0.66947500    0.00001700 
 O                 -0.97860200   -2.28228600   -0.00001500 
 C                 -4.06881300    1.44257600    0.00004800 
 C                 -4.01466400   -1.41003900    0.00001800 
 C                 -5.23362600    0.68648200    0.00004900 
 C                 -5.21396500   -0.72523600    0.00003500 
 H                 -4.10539600    2.52551600    0.00006000 
 H                 -6.18957500    1.19804000    0.00006200 
 H                 -6.15084800   -1.26907100    0.00003600 
 H                 -3.98033000   -2.49283100    0.00000700 
	  



 S88 (S169) 

S1 Ind (IRC point 100 toward isomer 2), gas phase 

 
 C                  2.91991900    0.72005800   -0.00001700 
 C                  4.20187200    1.23242600   -0.00002300 
 C                  5.27864100    0.33500700   -0.00004100 
 C                  5.08174600   -1.06862100   -0.00005300 
 C                  3.81280600   -1.60756900   -0.00004800 
 C                  2.71082100   -0.71530600   -0.00003000 
 H                  4.36807100    2.30348800   -0.00001300 
 H                  6.29236500    0.71934100   -0.00004600 
 H                  5.94689300   -1.72098900   -0.00006700 
 H                  3.64056900   -2.67714200   -0.00005700 
 C                  1.57500500    1.32950100    0.00000100 
 N                  1.40930200   -1.04065600   -0.00002200 
 C                  0.71094300    0.16314700   -0.00000400 
 C                 -0.68095300    0.11281800    0.00000700 
 H                 -0.01307300   -2.24244200   -0.00002200 
 O                  1.22571000    2.52871600    0.00001600 
 C                 -1.46464200   -1.06792400    0.00000200 
 N                 -1.53747000    1.20365900    0.00002500 
 H                 -1.18942600    2.15292800    0.00003200 
 C                 -2.83498800    0.75657800    0.00003100 
 C                 -2.82680400   -0.67252700    0.00001600 
 O                 -1.00194200   -2.31115600   -0.00001500 
 C                 -4.04111100    1.46267900    0.00004800 
 C                 -4.03572300   -1.39071800    0.00001900 
 C                 -5.21872300    0.72780700    0.00005000 
 C                 -5.22256400   -0.68425400    0.00003500 
 H                 -4.05708300    2.54610900    0.00005900 
 H                 -6.16584300    1.25551000    0.00006300 
 H                 -6.16868200   -1.21188400    0.00003700 
 H                 -4.02242100   -2.47398700    0.00000800 
	  



 S89 (S169) 

S1 Ind (IRC point 117 toward isomer 2), gas phase  (final IRC point) 

 
 C                  2.91272100    0.71945500   -0.00001700 
 C                  4.18637500    1.25160900   -0.00002200 
 C                  5.27630600    0.37059700   -0.00004000 
 C                  5.09926900   -1.03551200   -0.00005300 
 C                  3.83812600   -1.59370200   -0.00004800 
 C                  2.72225100   -0.71896100   -0.00003000 
 H                  4.33560800    2.32515700   -0.00001300 
 H                  6.28435700    0.76957200   -0.00004500 
 H                  5.97373200   -1.67534200   -0.00006700 
 H                  3.68290600   -2.66588000   -0.00005700 
 C                  1.56127200    1.31003000    0.00000100 
 N                  1.42381200   -1.06244900   -0.00002200 
 C                  0.71309100    0.13268200   -0.00000400 
 C                 -0.67848700    0.08356800    0.00000700 
 H                 -0.03576500   -2.27997500   -0.00002200 
 O                  1.19404600    2.50443600    0.00001600 
 C                 -1.47489000   -1.08729900    0.00000100 
 N                 -1.52047100    1.18480000    0.00002500 
 H                 -1.15612700    2.12864000    0.00003100 
 C                 -2.82224600    0.75461700    0.00003100 
 C                 -2.83271900   -0.67520000    0.00001600 
 O                 -1.02322600   -2.33610800   -0.00001500 
 C                 -4.01729100    1.47915300    0.00004800 
 C                 -4.05332600   -1.37425600    0.00001900 
 C                 -5.20546800    0.76245600    0.00005000 
 C                 -5.22928800   -0.64959700    0.00003600 
 H                 -4.01577500    2.56269000    0.00005900 
 H                 -6.14487500    1.30375100    0.00006300 
 H                 -6.18303000   -1.16333900    0.00003800 
 H                 -4.05781700   -2.45760800    0.00000800 
	  



 S90 (S169) 

S1 Ind (IRC point 1 toward isomer 1), gas phase 

 
 C                  2.91847846    0.69261819   -0.00001632 
 C                  4.22357146    1.13715619   -0.00002332 
 C                  5.25475046    0.19149819   -0.00004232 
 C                  4.98431946   -1.20710981   -0.00005532 
 C                  3.70016246   -1.68818581   -0.00004832 
 C                  2.63247346   -0.73763481   -0.00002932 
 H                  4.43638646    2.19990819   -0.00001432 
 H                  6.28661146    0.52260519   -0.00004832 
 H                  5.81808746   -1.89925881   -0.00006932 
 H                  3.48296046   -2.74918681   -0.00005832 
 C                  1.61705846    1.40515119    0.00000168 
 N                  1.32878846   -0.95945281   -0.00002032 
 C                  0.67829646    0.32562219   -0.00000132 
 C                 -0.69329254    0.26396219    0.00000968 
 H                  0.38874046   -1.82628481   -0.00002132 
 O                  1.38346946    2.62907019    0.00001668 
 C                 -1.39780554   -1.00286981    0.00000168 
 N                 -1.61837454    1.28704219    0.00002768 
 H                 -1.35832354    2.26153619    0.00003468 
 C                 -2.88969154    0.74707919    0.00003168 
 C                 -2.79608354   -0.67486981    0.00001568 
 O                 -0.80968854   -2.14424381   -0.00001532 
 C                 -4.12970854    1.38299419    0.00004768 
 C                 -3.95785154   -1.45924681    0.00001668 
 C                 -5.26688354    0.58107619    0.00004868 
 C                 -5.18913654   -0.82451581    0.00003368 
 H                 -4.20746254    2.46385719    0.00005968 
 H                 -6.24199154    1.05522619    0.00006168 
 H                 -6.10169254   -1.40816781    0.00003468 
 H                 -3.87892154   -2.53992781    0.00000568 
	  



 S91 (S169) 

S1 Ind (IRC point 20 toward isomer 1), gas phase 

 
 C                  2.92077100    0.69024300   -0.00001700 
 C                  4.21904800    1.13572500   -0.00002300 
 C                  5.25542300    0.18817900   -0.00004300 
 C                  4.99044600   -1.20920000   -0.00005500 
 C                  3.70867900   -1.69409000   -0.00004900 
 C                  2.65359700   -0.73678600   -0.00002900 
 H                  4.42957800    2.19865100   -0.00001400 
 H                  6.28602300    0.52225900   -0.00004800 
 H                  5.82550900   -1.89896900   -0.00007000 
 H                  3.49136000   -2.75481000   -0.00005800 
 C                  1.60604600    1.40559400    0.00000200 
 N                  1.35791900   -0.93318000   -0.00002000 
 C                  0.67009000    0.34279800   -0.00000100 
 C                 -0.69492300    0.26504800    0.00001000 
 H                  0.75617300   -1.78483900   -0.00002400 
 O                  1.38964300    2.62930100    0.00001700 
 C                 -1.40110200   -1.02628000    0.00000100 
 N                 -1.61279000    1.28166300    0.00002800 
 H                 -1.35436000    2.25690400    0.00003500 
 C                 -2.89763400    0.74337000    0.00003200 
 C                 -2.80607100   -0.67065300    0.00001600 
 O                 -0.85774400   -2.15468900   -0.00001500 
 C                 -4.12881800    1.38288500    0.00004800 
 C                 -3.95794000   -1.45628400    0.00001700 
 C                 -5.27168200    0.57947400    0.00004900 
 C                 -5.19381600   -0.82107100    0.00003400 
 H                 -4.20613600    2.46399200    0.00006000 
 H                 -6.24574800    1.05549100    0.00006100 
 H                 -6.10586200   -1.40593000    0.00003500 
 H                 -3.87280100   -2.53665000    0.00000500 
	  



 S92 (S169) 

S1 Ind (IRC point 40 toward isomer 1), gas phase 

 
 C                  2.93766300    0.70189500   -0.00001700 
 C                  4.23694900    1.14825200   -0.00002300 
 C                  5.27804200    0.20251100   -0.00004300 
 C                  5.02552800   -1.19646700   -0.00005500 
 C                  3.74412100   -1.68260700   -0.00004900 
 C                  2.68720900   -0.72481100   -0.00003000 
 H                  4.44907600    2.21087700   -0.00001400 
 H                  6.30612600    0.54431300   -0.00004800 
 H                  5.86433200   -1.88162300   -0.00007000 
 H                  3.52557300   -2.74318400   -0.00005800 
 C                  1.60979000    1.40722900    0.00000200 
 N                  1.38951500   -0.93010200   -0.00002000 
 C                  0.67499500    0.33514100   -0.00000100 
 C                 -0.69637500    0.23647800    0.00000900 
 H                  0.83103200   -1.79821000   -0.00002500 
 O                  1.40048900    2.63178800    0.00001600 
 C                 -1.43111200   -1.05112000    0.00000100 
 N                 -1.60969700    1.25947800    0.00002700 
 H                 -1.34072100    2.23217700    0.00003500 
 C                 -2.90661400    0.74143400    0.00003200 
 C                 -2.83203100   -0.66993600    0.00001600 
 O                 -0.92909800   -2.19351200   -0.00001500 
 C                 -4.13376000    1.39056300    0.00004800 
 C                 -3.98789500   -1.44778900    0.00001700 
 C                 -5.28495500    0.59590600    0.00004900 
 C                 -5.22009900   -0.80460600    0.00003400 
 H                 -4.20463700    2.47215400    0.00006000 
 H                 -6.25441800    1.08126600    0.00006200 
 H                 -6.13658400   -1.38255300    0.00003500 
 H                 -3.90708700   -2.52849700    0.00000500 
	  



 S93 (S169) 

S1 Ind (IRC point 60 toward isomer 1), gas phase 

 
 C                  2.93729400    0.69958000   -0.00001700 
 C                  4.22861400    1.16960100   -0.00002300 
 C                  5.28720100    0.24359900   -0.00004200 
 C                  5.05748200   -1.15884700   -0.00005500 
 C                  3.78369500   -1.66730500   -0.00004900 
 C                  2.70780000   -0.73003300   -0.00003000 
 H                  4.41990800    2.23617400   -0.00001400 
 H                  6.30913400    0.60340600   -0.00004700 
 H                  5.90710200   -1.83055600   -0.00006900 
 H                  3.58636800   -2.73207400   -0.00005800 
 C                  1.60029500    1.38559100    0.00000200 
 N                  1.41022300   -0.95334200   -0.00002100 
 C                  0.67707500    0.30257500   -0.00000200 
 C                 -0.69632300    0.20302700    0.00000900 
 H                  0.87088400   -1.82965100   -0.00002600 
 O                  1.37961000    2.60835600    0.00001600 
 C                 -1.44920400   -1.07619500    0.00000100 
 N                 -1.59699800    1.23638800    0.00002700 
 H                 -1.31349000    2.20534300    0.00003400 
 C                 -2.90193300    0.73758200    0.00003200 
 C                 -2.84871100   -0.67478200    0.00001700 
 O                 -0.95790800   -2.22172300   -0.00001500 
 C                 -4.11720600    1.40890200    0.00004800 
 C                 -4.02062100   -1.42995600    0.00001800 
 C                 -5.28348900    0.63639700    0.00004900 
 C                 -5.24217300   -0.76470200    0.00003400 
 H                 -4.16721900    2.49169400    0.00006000 
 H                 -6.24398700    1.13924700    0.00006200 
 H                 -6.16818400   -1.32734500    0.00003600 
 H                 -3.96177500   -2.51214200    0.00000600 
	  



 S94 (S169) 

S1 Ind (IRC point 80 toward isomer 1), gas phase 

 
 C                  2.93045500    0.69724800   -0.00001700 
 C                  4.21252100    1.19110500   -0.00002300 
 C                  5.28781900    0.28478200   -0.00004200 
 C                  5.08227800   -1.12103000   -0.00005400 
 C                  3.81729100   -1.65270500   -0.00004900 
 C                  2.72386500   -0.73608300   -0.00003000 
 H                  4.38317800    2.26115800   -0.00001300 
 H                  6.30320100    0.66266800   -0.00004600 
 H                  5.94337100   -1.77794000   -0.00006900 
 H                  3.64083700   -2.72115400   -0.00005900 
 C                  1.58404400    1.36115000    0.00000100 
 N                  1.42799600   -0.97941200   -0.00002100 
 C                  0.67856700    0.26577100   -0.00000200 
 C                 -0.69448000    0.16940200    0.00000800 
 H                  0.90560200   -1.86336900   -0.00002600 
 O                  1.34140700    2.58032800    0.00001600 
 C                 -1.46241800   -1.09966000    0.00000100 
 N                 -1.57838500    1.21521400    0.00002600 
 H                 -1.27677400    2.17922500    0.00003400 
 C                 -2.89008800    0.73598500    0.00003200 
 C                 -2.85840100   -0.67762900    0.00001700 
 O                 -0.97963900   -2.24805400   -0.00001500 
 C                 -4.09243200    1.42926300    0.00004800 
 C                 -4.04461800   -1.41050100    0.00001800 
 C                 -5.27249700    0.67822000    0.00005000 
 C                 -5.25458000   -0.72313600    0.00003500 
 H                 -4.12171700    2.51281800    0.00006000 
 H                 -6.22410400    1.19766400    0.00006300 
 H                 -6.19005200   -1.26995400    0.00003700 
 H                 -4.00698600   -2.49366700    0.00000700 
	  



 S95 (S169) 

S1 Ind (IRC point 100 toward isomer 1), gas phase 

 
 C                  2.92325900    0.69536300   -0.00001700 
 C                  4.19589600    1.21233900   -0.00002300 
 C                  5.28720700    0.32552100   -0.00004100 
 C                  5.10564300   -1.08319000   -0.00005400 
 C                  3.84970100   -1.63742200   -0.00004900 
 C                  2.73971800   -0.74125900   -0.00003000 
 H                  4.34648600    2.28538400   -0.00001300 
 H                  6.29582500    0.72110000   -0.00004600 
 H                  5.97778800   -1.72532300   -0.00006800 
 H                  3.69355800   -2.70905300   -0.00005900 
 C                  1.56758900    1.33672200    0.00000100 
 N                  1.44600300   -1.00482400   -0.00002200 
 C                  0.68024300    0.22891000   -0.00000300 
 C                 -0.69250500    0.13550000    0.00000800 
 H                  0.94134700   -1.89672900   -0.00002700 
 O                  1.30233100    2.55182600    0.00001600 
 C                 -1.47573200   -1.12303800    0.00000100 
 N                 -1.55934300    1.19367600    0.00002600 
 H                 -1.23917600    2.15231500    0.00003300 
 C                 -2.87754200    0.73435600    0.00003100 
 C                 -2.86755600   -0.68011300    0.00001700 
 O                 -1.00257300   -2.27470500   -0.00001500 
 C                 -4.06663700    1.44920900    0.00004800 
 C                 -4.06736100   -1.39073100    0.00001900 
 C                 -5.25994700    0.71962000    0.00005000 
 C                 -5.26537200   -0.68161300    0.00003600 
 H                 -4.07540900    2.53312600    0.00006000 
 H                 -6.20244800    1.25537500    0.00006300 
 H                 -6.21001200   -1.21248400    0.00003800 
 H                 -4.05060800   -2.47445400    0.00000800 
	  



 S96 (S169) 

S1 Ind (IRC point 108 toward isomer 1), gas phase  (final IRC point) 

 
 C                  2.92038000    0.69468000   -0.00001700 
 C                  4.18916700    1.22080500   -0.00002200 
 C                  5.28674700    0.34181700   -0.00004100 
 C                  5.11475000   -1.06793200   -0.00005400 
 C                  3.86251100   -1.63107700   -0.00004900 
 C                  2.74609100   -0.74310900   -0.00003000 
 H                  4.33178300    2.29493200   -0.00001300 
 H                  6.29258500    0.74440900   -0.00004500 
 H                  5.99122100   -1.70413400   -0.00006800 
 H                  3.71442900   -2.70386200   -0.00005900 
 C                  1.56110600    1.32695500    0.00000100 
 N                  1.45333600   -1.01479100   -0.00002200 
 C                  0.68097300    0.21420500   -0.00000300 
 C                 -0.69172400    0.12185200    0.00000700 
 H                  0.95602600   -1.90994700   -0.00002700 
 O                  1.28693700    2.54034800    0.00001600 
 C                 -1.48120300   -1.13239600    0.00000100 
 N                 -1.55174300    1.18490300    0.00002500 
 H                 -1.22411700    2.14129700    0.00003300 
 C                 -2.87247900    0.73363600    0.00003100 
 C                 -2.87121600   -0.68104900    0.00001700 
 O                 -1.01227000   -2.28549300   -0.00001500 
 C                 -4.05619900    1.45701800    0.00004800 
 C                 -4.07628300   -1.38276800    0.00001900 
 C                 -5.25467600    0.73602700    0.00005000 
 C                 -5.26942400   -0.66505000    0.00003600 
 H                 -4.05681900    2.54096900    0.00005900 
 H                 -6.19346800    1.27824400    0.00006300 
 H                 -6.21764600   -1.18951400    0.00003800 
 H                 -4.06780500   -2.46660000    0.00000800 
	  



 S97 (S169) 

S0 NHxInd (IRC point 1 toward isomer 2), gas phase 

 
 C                 -2.07835282   -2.36103533    0.22240536 
 C                 -2.77557882   -3.55141933    0.38488036 
 C                 -4.11176782   -3.59325533   -0.01250364 
 C                 -4.71665282   -2.45368933   -0.55722264 
 C                 -4.02186182   -1.25257533   -0.72221164 
 C                 -2.68923282   -1.21740033   -0.32509064 
 H                 -2.28301982   -4.41862233    0.81039836 
 H                 -4.68541382   -4.50529833    0.09876836 
 H                 -5.75676982   -2.50307233   -0.86062164 
 H                 -4.50281582   -0.37846633   -1.14421264 
 C                 -0.68970082   -2.00145533    0.54265836 
 N                 -1.79706082   -0.14681433   -0.38822964 
 C                 -0.60128182   -0.53071033    0.09959536 
 C                  0.42523618    0.41729267    0.09481736 
 H                 -1.66094882    1.11156767   -0.75935564 
 O                  0.18240418   -2.68625033    1.03910236 
 C                  0.13048918    1.73065467   -0.42774964 
 N                  1.76159718    0.40432967    0.51191936 
 C                  2.30564818    1.64566867    0.24671736 
 C                  1.32722118    2.50198667   -0.32525264 
 O                 -1.02404382    2.07723167   -0.88445064 
 C                  3.60743118    2.11289467    0.46984636 
 C                  1.63858718    3.82596967   -0.66482164 
 C                  3.89234618    3.42672667    0.12517936 
 C                  2.92361018    4.28317067   -0.43666564 
 H                  4.37475418    1.47780767    0.89361136 
 H                  4.89498718    3.80463267    0.29206236 
 H                  3.19416018    5.30095967   -0.69001964 
 H                  0.87775218    4.46492367   -1.09716064 
 C                  2.53372318   -0.72876133    1.02417336 
 C                  3.23905818   -1.52743333   -0.07385964 
 H                  1.85620918   -1.37820333    1.57161936 
 H                  3.25853118   -0.32789533    1.73707736 
 H                  2.51052018   -1.97293733   -0.75392064 
 H                  3.91909118   -0.89983233   -0.65514664 
 H                  3.81766118   -2.33985233    0.37390936 
	  



 S98 (S169) 

S0 NHxInd (IRC point 20 toward isomer 2), gas phase 

 
 C                 -2.08109600   -2.38471900    0.22979400 
 C                 -2.78042500   -3.57164200    0.38993800 
 C                 -4.11873200   -3.60558200   -0.01082200 
 C                 -4.72102900   -2.46603700   -0.55462200 
 C                 -4.01908800   -1.26781200   -0.71608200 
 C                 -2.68969600   -1.24364800   -0.31601200 
 H                 -2.29577800   -4.44402900    0.81427700 
 H                 -4.69456400   -4.51661800    0.09897500 
 H                 -5.76093000   -2.51348900   -0.85895900 
 H                 -4.49037500   -0.38807400   -1.13704200 
 C                 -0.69101000   -2.01092200    0.54501200 
 N                 -1.80889200   -0.16224200   -0.38685600 
 C                 -0.62402100   -0.52732000    0.09077700 
 C                  0.41462600    0.43374400    0.08536100 
 H                 -1.62762400    1.35679000   -0.82827500 
 O                  0.18583400   -2.68567500    1.03919900 
 C                  0.14839600    1.73574800   -0.42459700 
 N                  1.75705800    0.40706700    0.50855600 
 C                  2.31061500    1.64206600    0.24991800 
 C                  1.33425900    2.50106000   -0.32275400 
 O                 -1.00519900    2.15229000   -0.90278600 
 C                  3.61340900    2.11132400    0.47272900 
 C                  1.64361600    3.82721600   -0.66360400 
 C                  3.89696000    3.42409400    0.12755700 
 C                  2.92686400    4.28187700   -0.43534800 
 H                  4.38191900    1.47745600    0.89657900 
 H                  4.89939500    3.80265100    0.29403400 
 H                  3.19932000    5.29941400   -0.68823700 
 H                  0.88268100    4.46578900   -1.09577100 
 C                  2.52688500   -0.72783900    1.02195100 
 C                  3.23594500   -1.52706000   -0.07358700 
 H                  1.85036900   -1.37661400    1.57091000 
 H                  3.25080300   -0.32557500    1.73482000 
 H                  2.51054800   -1.97388700   -0.75624000 
 H                  3.91642000   -0.89841700   -0.65304700 
 H                  3.81461300   -2.33825000    0.37640500 
	  



 S99 (S169) 

S0 NHxInd (IRC point 40 toward isomer 2), gas phase 

 
 C                 -2.07831700   -2.38543800    0.23007900 
 C                 -2.75750500   -3.58296300    0.40074900 
 C                 -4.09732000   -3.64018400    0.00838800 
 C                 -4.71761600   -2.51133700   -0.53703000 
 C                 -4.03384500   -1.30269800   -0.70835300 
 C                 -2.70212800   -1.25350600   -0.31719100 
 H                 -2.25516100   -4.44450800    0.82657000 
 H                 -4.65948000   -4.55872000    0.12552500 
 H                 -5.75835700   -2.57361900   -0.83580000 
 H                 -4.52227500   -0.43308800   -1.13116400 
 C                 -0.69257400   -1.99515900    0.53578000 
 N                 -1.83240200   -0.15673700   -0.39818900 
 C                 -0.64355200   -0.50895500    0.07569800 
 C                  0.39688900    0.45458700    0.07080700 
 H                 -1.63437800    1.41689600   -0.85101000 
 O                  0.19085800   -2.66326000    1.02666200 
 C                  0.14916400    1.76098000   -0.43395200 
 N                  1.73863000    0.41245900    0.49930000 
 C                  2.30738100    1.64054200    0.24897500 
 C                  1.34382600    2.51336200   -0.32446700 
 O                 -0.99911600    2.19792200   -0.91647700 
 C                  3.61603200    2.09017800    0.48144200 
 C                  1.67561400    3.83730000   -0.65678700 
 C                  3.92027500    3.39978400    0.14465200 
 C                  2.96405300    4.27272400   -0.41938300 
 H                  4.37288600    1.44305400    0.90591400 
 H                  4.92675400    3.76417000    0.31798900 
 H                  3.25084200    5.28779400   -0.66634200 
 H                  0.92712900    4.48990300   -1.08992200 
 C                  2.49962600   -0.72547300    1.01865700 
 C                  3.20918700   -1.52985900   -0.07245200 
 H                  1.82010600   -1.36955200    1.56779300 
 H                  3.22341100   -0.32420800    1.73218300 
 H                  2.48474700   -1.97550400   -0.75678800 
 H                  3.89418300   -0.90506200   -0.65082000 
 H                  3.78331300   -2.34228100    0.38121700 
	  



 S100 (S169) 

S0 NHxInd (IRC point 42 toward isomer 2), gas phase (final IRC point) 

 
 C                 -2.07749600   -2.38492300    0.22973300 
 C                 -2.75436300   -3.58350900    0.40171800 
 C                 -4.09438300   -3.64316500    0.01056800 
 C                 -4.71673000   -2.51550300   -0.53495600 
 C                 -4.03504700   -1.30573000   -0.70759100 
 C                 -2.70305300   -1.25397500   -0.31757000 
 H                 -2.25000700   -4.44384600    0.82763600 
 H                 -4.65506000   -4.56249300    0.12868100 
 H                 -5.75762900   -2.57952900   -0.83284500 
 H                 -4.52547400   -0.43728000   -1.13050600 
 C                 -0.69227400   -1.99306300    0.53437300 
 N                 -1.83445800   -0.15589200   -0.39943700 
 C                 -0.64520800   -0.50694600    0.07415300 
 C                  0.39529500    0.45656500    0.06958600 
 H                 -1.63496200    1.42098500   -0.85291500 
 O                  0.19205500   -2.66049900    1.02454800 
 C                  0.14898400    1.76320000   -0.43492500 
 N                  1.73675900    0.41304600    0.49876800 
 C                  2.30677900    1.64045700    0.24900400 
 C                  1.34442000    2.51453600   -0.32468900 
 O                 -0.99905500    2.20095100   -0.91788600 
 C                  3.61598300    2.08802300    0.48242100 
 C                  1.67856500    3.83821800   -0.65613200 
 C                  3.92234900    3.39725600    0.14646800 
 C                  2.96752400    4.27167900   -0.41769500 
 H                  4.37160900    1.43950800    0.90694800 
 H                  4.92924200    3.76018300    0.32050000 
 H                  3.25580800    5.28648800   -0.66402600 
 H                  0.93145400    4.49229900   -1.08944200 
 C                  2.49691700   -0.72512800    1.01880700 
 C                  3.20415500   -1.53177500   -0.07208000 
 H                  1.81751500   -1.36763200    1.56978200 
 H                  3.22203600   -0.32359900    1.73077800 
 H                  2.47835100   -1.97755200   -0.75484700 
 H                  3.88911400   -0.90848000   -0.65212200 
 H                  3.77792800   -2.34424800    0.38194300 
	  



 S101 (S169) 

S0 NHxInd (IRC point 1 toward isomer 1), gas phase 

 
 C                 -2.07835282   -2.36103533    0.22240536 
 C                 -2.77557882   -3.55141933    0.38488036 
 C                 -4.11176782   -3.59325533   -0.01250364 
 C                 -4.71665282   -2.45368933   -0.55722264 
 C                 -4.02186182   -1.25257533   -0.72221164 
 C                 -2.68923282   -1.21740033   -0.32509064 
 H                 -2.28301982   -4.41862233    0.81039836 
 H                 -4.68541382   -4.50529833    0.09876836 
 H                 -5.75676982   -2.50307233   -0.86062164 
 H                 -4.50281582   -0.37846633   -1.14421264 
 C                 -0.68970082   -2.00145533    0.54265836 
 N                 -1.79706082   -0.14681433   -0.38822964 
 C                 -0.60128182   -0.53071033    0.09959536 
 C                  0.42523618    0.41729267    0.09481736 
 H                 -1.66094882    1.11156767   -0.75935564 
 O                  0.18240418   -2.68625033    1.03910236 
 C                  0.13048918    1.73065467   -0.42774964 
 N                  1.76159718    0.40432967    0.51191936 
 C                  2.30564818    1.64566867    0.24671736 
 C                  1.32722118    2.50198667   -0.32525264 
 O                 -1.02404382    2.07723167   -0.88445064 
 C                  3.60743118    2.11289467    0.46984636 
 C                  1.63858718    3.82596967   -0.66482164 
 C                  3.89234618    3.42672667    0.12517936 
 C                  2.92361018    4.28317067   -0.43666564 
 H                  4.37475418    1.47780767    0.89361136 
 H                  4.89498718    3.80463267    0.29206236 
 H                  3.19416018    5.30095967   -0.69001964 
 H                  0.87775218    4.46492367   -1.09716064 
 C                  2.53372318   -0.72876133    1.02417336 
 C                  3.23905818   -1.52743333   -0.07385964 
 H                  1.85620918   -1.37820333    1.57161936 
 H                  3.25853118   -0.32789533    1.73707736 
 H                  2.51052018   -1.97293733   -0.75392064 
 H                  3.91909118   -0.89983233   -0.65514664 
 H                  3.81766118   -2.33985233    0.37390936 
	  



 S102 (S169) 

S0 NHxInd (IRC point 20 toward isomer 1), gas phase 

 
 C                 -2.07552100   -2.35401800    0.22090900 
 C                 -2.77585000   -3.54772800    0.38361700 
 C                 -4.10941200   -3.59312200   -0.01182200 
 C                 -4.71718000   -2.45251000   -0.55776100 
 C                 -4.02879700   -1.25265900   -0.72435600 
 C                 -2.69646800   -1.21657500   -0.32783100 
 H                 -2.27976700   -4.41247100    0.80949400 
 H                 -4.68274200   -4.50527700    0.09969700 
 H                 -5.75729400   -2.50322700   -0.86067100 
 H                 -4.51401800   -0.38103600   -1.14686900 
 C                 -0.68779600   -1.99362100    0.54071000 
 N                 -1.80778600   -0.16966700   -0.38386600 
 C                 -0.57777300   -0.53644000    0.10875600 
 C                  0.42562200    0.40176300    0.10019100 
 H                 -1.92803700    0.78750800   -0.73408800 
 O                  0.18278900   -2.68687700    1.03958500 
 C                  0.10821000    1.74846100   -0.43982800 
 N                  1.75564300    0.40053700    0.51127200 
 C                  2.30497200    1.65112200    0.24413500 
 C                  1.33622500    2.50655900   -0.32404800 
 O                 -0.99435300    2.10169600   -0.88368900 
 C                  3.60519900    2.11130300    0.46960800 
 C                  1.63882400    3.82348200   -0.66396200 
 C                  3.89119600    3.42938300    0.12399500 
 C                  2.92751400    4.28436700   -0.43585300 
 H                  4.37265500    1.47648400    0.89321100 
 H                  4.89452900    3.80530300    0.29177100 
 H                  3.19743900    5.30215300   -0.68944900 
 H                  0.87398800    4.45804200   -1.09633800 
 C                  2.53344100   -0.72932200    1.02457600 
 C                  3.23927000   -1.52695100   -0.07403500 
 H                  1.85583600   -1.38120400    1.56937600 
 H                  3.25710600   -0.32587200    1.73737200 
 H                  2.50948600   -1.97311100   -0.75218100 
 H                  3.91968300   -0.90034300   -0.65615300 
 H                  3.81744700   -2.33918300    0.37447100 
	  



 S103 (S169) 

S0 NHxInd (IRC point 40 toward isomer 1), gas phase 

 
 C                 -2.07641700   -2.36970400    0.22448800 
 C                 -2.77443100   -3.56410400    0.38844100 
 C                 -4.10871300   -3.61426100   -0.00511700 
 C                 -4.73054200   -2.48117600   -0.55302100 
 C                 -4.04929200   -1.28000500   -0.72206900 
 C                 -2.71500700   -1.24488300   -0.32436700 
 H                 -2.27793800   -4.42855000    0.81423500 
 H                 -4.67483500   -4.53041700    0.11025200 
 H                 -5.77102300   -2.54223900   -0.85261300 
 H                 -4.53480700   -0.40823400   -1.14413700 
 C                 -0.68762200   -1.99457400    0.54109700 
 N                 -1.83409100   -0.19296600   -0.38172000 
 C                 -0.58704000   -0.53661300    0.10708400 
 C                  0.40996100    0.41132500    0.09264600 
 H                 -1.99917300    0.74605800   -0.73944700 
 O                  0.18424800   -2.68659100    1.04115900 
 C                  0.11595800    1.78249200   -0.44775100 
 N                  1.74169100    0.40191900    0.50328900 
 C                  2.30904500    1.65097400    0.24295200 
 C                  1.35692700    2.51790500   -0.32201100 
 O                 -0.95891100    2.18379700   -0.89908000 
 C                  3.61033400    2.10568100    0.47116500 
 C                  1.66097100    3.83294600   -0.66034800 
 C                  3.90445400    3.42521400    0.12899100 
 C                  2.95080600    4.28978500   -0.43048600 
 H                  4.37585200    1.46831100    0.89440000 
 H                  4.91029200    3.79250800    0.30093800 
 H                  3.22761800    5.30644400   -0.68102300 
 H                  0.89444100    4.46590800   -1.09198400 
 C                  2.51822100   -0.72885900    1.02073200 
 C                  3.23714400   -1.52118500   -0.07360000 
 H                  1.83908700   -1.38520300    1.55771300 
 H                  3.23422100   -0.32345700    1.74027500 
 H                  2.51444200   -1.97525600   -0.75409900 
 H                  3.91495000   -0.89002800   -0.65382200 
 H                  3.82020100   -2.32741900    0.37945500 
	  



 S104 (S169) 

S0 NHxInd (IRC point 60 toward isomer 1), gas phase 

 
 C                 -2.07657500   -2.36728500    0.22281200 
 C                 -2.75225200   -3.57334600    0.39615800 
 C                 -4.08714800   -3.64906600    0.01069100 
 C                 -4.72854400   -2.52748100   -0.53815100 
 C                 -4.06810500   -1.31478700   -0.71583700 
 C                 -2.73141400   -1.25222200   -0.32629600 
 H                 -2.23637100   -4.42581100    0.82307800 
 H                 -4.63766000   -4.57387700    0.13262000 
 H                 -5.76943800   -2.60554400   -0.83240300 
 H                 -4.57340000   -0.45485500   -1.13903100 
 C                 -0.69306500   -1.97661300    0.53373500 
 N                 -1.86056800   -0.18777600   -0.38930500 
 C                 -0.60577200   -0.51836400    0.09601500 
 C                  0.39269900    0.42948700    0.08045500 
 H                 -2.03832100    0.74656700   -0.74944600 
 O                  0.18216600   -2.66437800    1.03451300 
 C                  0.11465700    1.80847300   -0.45657100 
 N                  1.72389000    0.40688900    0.49241800 
 C                  2.30599600    1.64989900    0.23895400 
 C                  1.36698400    2.53140100   -0.32480900 
 O                 -0.95577100    2.21803200   -0.90712800 
 C                  3.61355500    2.08253000    0.47579600 
 C                  1.69560400    3.84399100   -0.65305000 
 C                  3.93072900    3.39886900    0.14368000 
 C                  2.99197700    4.28002200   -0.41451300 
 H                  4.36631500    1.42998800    0.89853200 
 H                  4.94128900    3.74964600    0.32239100 
 H                  3.28424300    5.29410900   -0.65790300 
 H                  0.94265400    4.49351100   -1.08410100 
 C                  2.49301200   -0.72594500    1.01564500 
 C                  3.22859500   -1.51059900   -0.07291700 
 H                  1.80778400   -1.38595100    1.53886100 
 H                  3.19831500   -0.32346100    1.74737200 
 H                  2.51623100   -1.96374100   -0.76491100 
 H                  3.91184000   -0.87498700   -0.64178000 
 H                  3.80843500   -2.31703600    0.38390900 
	  



 S105 (S169) 

S0 NHxInd (IRC point 76 toward isomer 1), gas phase (final IRC point) 

 
 C                 -2.07365100   -2.36176700    0.22016400 
 C                 -2.72763800   -3.57799100    0.40140900 
 C                 -4.06254000   -3.67644200    0.02334500 
 C                 -4.72222200   -2.56550800   -0.52536400 
 C                 -4.08187100   -1.34226200   -0.71053600 
 C                 -2.74380700   -1.25576900   -0.32863300 
 H                 -2.19392700   -4.41920700    0.82864000 
 H                 -4.59865600   -4.60893700    0.15056200 
 H                 -5.76329800   -2.65969900   -0.81427300 
 H                 -4.60494400   -0.49310400   -1.13393800 
 C                 -0.69587400   -1.95689200    0.52589100 
 N                 -1.88292500   -0.18047400   -0.39641400 
 C                 -0.62262200   -0.50058600    0.08643000 
 C                  0.37731800    0.44491800    0.07209900 
 H                 -2.07053800    0.75028100   -0.75802100 
 O                  0.18455500   -2.63901800    1.02602200 
 C                  0.11173200    1.82858100   -0.46257300 
 N                  1.70716000    0.41008700    0.48624500 
 C                  2.30081000    1.64714100    0.23669900 
 C                  1.37285300    2.54066600   -0.32639400 
 O                 -0.95584400    2.24340100   -0.91284500 
 C                  3.61364300    2.05950500    0.47935200 
 C                  1.72253800    3.85020200   -0.64706600 
 C                  3.95058100    3.37208400    0.15460400 
 C                  3.02458000    4.26728800   -0.40210700 
 H                  4.35519000    1.39385600    0.90104500 
 H                  4.96523200    3.70846100    0.33763000 
 H                  3.33062900    5.27858600   -0.64013800 
 H                  0.98162700    4.51380200   -1.07760600 
 C                  2.47261500   -0.72328400    1.01375900 
 C                  3.21398700   -1.50643700   -0.07169300 
 H                  1.78575200   -1.38345400    1.53303800 
 H                  3.17402000   -0.32025900    1.74887300 
 H                  2.50506900   -1.96074600   -0.76644000 
 H                  3.89852400   -0.86997900   -0.63805400 
 H                  3.79330500   -2.31194400    0.38746200 
	  



 S106 (S169) 

S1 NHxInd (IRC point 1 toward isomer 2), gas phase 

 
 C                 -2.04121769   -2.34095912    0.23879069 
 C                 -2.75313769   -3.51226812    0.39490669 
 C                 -4.09255469   -3.53629212   -0.00645031 
 C                 -4.72326369   -2.38822112   -0.56572731 
 C                 -4.04382369   -1.20830312   -0.73471331 
 C                 -2.67398269   -1.16832412   -0.32960831 
 H                 -2.27550969   -4.38670412    0.82127869 
 H                 -4.67157969   -4.44512412    0.10832869 
 H                 -5.76350769   -2.45704512   -0.86160731 
 H                 -4.51320969   -0.32950112   -1.15949131 
 C                 -0.64115269   -1.98796212    0.55676469 
 N                 -1.82261669   -0.16083512   -0.39045731 
 C                 -0.55184869   -0.60698412    0.13747069 
 C                  0.42061631    0.38448888    0.09683969 
 H                 -1.68357269    1.07343788   -0.75013331 
 O                  0.21553931   -2.73870812    1.06423669 
 C                  0.10773331    1.71128188   -0.43167031 
 N                  1.75184431    0.38624088    0.49712769 
 C                  2.29156631    1.63410388    0.23379769 
 C                  1.30540431    2.48375388   -0.33158831 
 O                 -1.03715369    2.07507388   -0.88590131 
 C                  3.58750231    2.10555388    0.45571269 
 C                  1.60593231    3.80960488   -0.67084731 
 C                  3.86455731    3.42514288    0.11177769 
 C                  2.89065631    4.27503588   -0.44570531 
 H                  4.35781031    1.47329988    0.87812669 
 H                  4.86524331    3.80856588    0.27774869 
 H                  3.15368631    5.29494088   -0.69850031 
 H                  0.83926931    4.44395788   -1.09963931 
 C                  2.52117831   -0.74838812    1.01770469 
 C                  3.28412331   -1.50541612   -0.07105031 
 H                  1.82293731   -1.42874312    1.50259369 
 H                  3.20514431   -0.35524012    1.77473569 
 H                  2.58655631   -1.95124912   -0.78252231 
 H                  3.97494431   -0.85628012   -0.61525431 
 H                  3.85866031   -2.31705512    0.38304269 
	  



 S107 (S169) 

S1 NHxInd (IRC point 20 toward isomer 2), gas phase 

 
 C                 -2.04396400   -2.36286700    0.24548000 
 C                 -2.76006000   -3.53144500    0.39924600 
 C                 -4.10056000   -3.54345700   -0.00660700 
 C                 -4.72491200   -2.39753000   -0.56328600 
 C                 -4.03134500   -1.21909600   -0.72729200 
 C                 -2.67185900   -1.19734800   -0.31940500 
 H                 -2.29282200   -4.41202800    0.82450600 
 H                 -4.68337900   -4.45048100    0.10615800 
 H                 -5.76484800   -2.45976900   -0.86144100 
 H                 -4.48865700   -0.33305900   -1.15093600 
 C                 -0.64888500   -1.99588400    0.55700600 
 N                 -1.82304600   -0.17464700   -0.38601700 
 C                 -0.57993400   -0.59846700    0.12554300 
 C                  0.40964200    0.39797500    0.08852400 
 H                 -1.64487900    1.34069600   -0.82493500 
 O                  0.22212000   -2.73043000    1.06262800 
 C                  0.12556100    1.71063500   -0.42671200 
 N                  1.74869000    0.38713700    0.49551600 
 C                  2.29402600    1.62801500    0.23724200 
 C                  1.30864600    2.48016900   -0.32939700 
 O                 -1.02047800    2.14061700   -0.90176800 
 C                  3.59142600    2.10380700    0.45784500 
 C                  1.60671200    3.80908200   -0.67041400 
 C                  3.86528700    3.42155600    0.11315800 
 C                  2.88885100    4.27267700   -0.44553400 
 H                  4.36358400    1.47373900    0.88022000 
 H                  4.86533000    3.80692300    0.27811600 
 H                  3.15283600    5.29243800   -0.69809000 
 H                  0.83967400    4.44268800   -1.09914900 
 C                  2.51786300   -0.74849900    1.01690000 
 C                  3.28239700   -1.50594900   -0.07080600 
 H                  1.82126900   -1.42784500    1.50461100 
 H                  3.20219200   -0.35271900    1.77208100 
 H                  2.58686000   -1.95215500   -0.78397600 
 H                  3.97364500   -0.85607300   -0.61348700 
 H                  3.85679500   -2.31706900    0.38437000 
	  



 S108 (S169) 

S1 NHxInd (IRC point 40 toward isomer 2), gas phase 

 
 C                 -2.04858700   -2.37612900    0.24950500 
 C                 -2.75538100   -3.55108200    0.40875600 
 C                 -4.09989700   -3.57555600    0.00562600 
 C                 -4.72832000   -2.44082400   -0.54944700 
 C                 -4.03380700   -1.25395000   -0.71616000 
 C                 -2.68340400   -1.22411500   -0.31372100 
 H                 -2.28151900   -4.42784200    0.83483400 
 H                 -4.67410900   -4.48763700    0.12305700 
 H                 -5.76809300   -2.50461200   -0.84748700 
 H                 -4.49774600   -0.37206600   -1.14180000 
 C                 -0.65444600   -1.99059000    0.54970000 
 N                 -1.83045600   -0.18111600   -0.38730200 
 C                 -0.60315800   -0.58293800    0.10992000 
 C                  0.39405300    0.42391000    0.07170800 
 H                 -1.64915100    1.42572100   -0.85381800 
 O                  0.23149900   -2.70813700    1.04783700 
 C                  0.13010300    1.73506600   -0.43480100 
 N                  1.73124900    0.39522400    0.48377300 
 C                  2.29612200    1.63139300    0.23650300 
 C                  1.32212900    2.49375300   -0.33011900 
 O                 -1.00864700    2.19767000   -0.91638100 
 C                  3.59720000    2.08952200    0.46591000 
 C                  1.63600500    3.81852000   -0.66489800 
 C                  3.88918100    3.40659200    0.12683400 
 C                  2.92457000    4.26737800   -0.43261300 
 H                  4.36010900    1.44927200    0.88984300 
 H                  4.89255500    3.78011600    0.29762800 
 H                  3.19933300    5.28530700   -0.68139400 
 H                  0.87900100    4.46312500   -1.09498300 
 C                  2.49118300   -0.74161500    1.01401600 
 C                  3.25738400   -1.50717900   -0.06770300 
 H                  1.79183300   -1.41601600    1.50349700 
 H                  3.17591200   -0.34310600    1.76717500 
 H                  2.56377700   -1.95601000   -0.78089200 
 H                  3.95179300   -0.86108600   -0.61066800 
 H                  3.82830600   -2.31647200    0.39487700 
	  



 S109 (S169) 

S1 NHxInd (IRC point 60 toward isomer 2), gas phase 

 
 C                 -2.06159400   -2.39285900    0.25368600 
 C                 -2.76505100   -3.57371300    0.41595600 
 C                 -4.11153600   -3.60451100    0.01438300 
 C                 -4.73343000   -2.48028800   -0.53610800 
 C                 -4.02593500   -1.28263900   -0.70304300 
 C                 -2.69764900   -1.26135000   -0.30365000 
 H                 -2.28775400   -4.44895200    0.84175500 
 H                 -4.68108800   -4.51935800    0.13419800 
 H                 -5.77290000   -2.53606200   -0.83695300 
 H                 -4.49138700   -0.40195500   -1.13042300 
 C                 -0.66810000   -2.00067200    0.54099800 
 N                 -1.81386200   -0.18979400   -0.38031200 
 C                 -0.62800600   -0.57435400    0.09251900 
 C                  0.38579900    0.46029500    0.05098000 
 H                 -1.64977200    1.47108700   -0.87190500 
 O                  0.23816800   -2.69366500    1.02758500 
 C                  0.13241700    1.74859700   -0.44160000 
 N                  1.72320600    0.41633300    0.47004300 
 C                  2.30644100    1.64885600    0.23695100 
 C                  1.33707600    2.51259900   -0.33058300 
 O                 -1.00459100    2.23083900   -0.92906900 
 C                  3.61066800    2.08826600    0.47532800 
 C                  1.66278700    3.82476700   -0.65978700 
 C                  3.92239900    3.40597900    0.13950900 
 C                  2.96535900    4.26422400   -0.41935100 
 H                  4.36301000    1.43814800    0.90347400 
 H                  4.92734600    3.77089200    0.31489800 
 H                  3.24294200    5.28167600   -0.66781400 
 H                  0.91792200    4.48101700   -1.09304700 
 C                  2.46278200   -0.72493900    1.01330700 
 C                  3.21876000   -1.50991000   -0.06546100 
 H                  1.75193300   -1.38803600    1.50317000 
 H                  3.15563500   -0.32762800    1.75863000 
 H                  2.52008100   -1.95286200   -0.77633600 
 H                  3.92451000   -0.87613600   -0.60761100 
 H                  3.77373700   -2.32313400    0.40823400 
	  



 S110 (S169) 

S1 NHxInd (IRC point 80 toward isomer 2), gas phase 

 
 C                 -2.06159400   -2.39285900    0.25368600 
 C                 -2.76505100   -3.57371300    0.41595600 
 C                 -4.11153600   -3.60451100    0.01438300 
 C                 -4.73343000   -2.48028800   -0.53610800 
 C                 -4.02593500   -1.28263900   -0.70304300 
 C                 -2.69764900   -1.26135000   -0.30365000 
 H                 -2.28775400   -4.44895200    0.84175500 
 H                 -4.68108800   -4.51935800    0.13419800 
 H                 -5.77290000   -2.53606200   -0.83695300 
 H                 -4.49138700   -0.40195500   -1.13042300 
 C                 -0.66810000   -2.00067200    0.54099800 
 N                 -1.81386200   -0.18979400   -0.38031200 
 C                 -0.62800600   -0.57435400    0.09251900 
 C                  0.38579900    0.46029500    0.05098000 
 H                 -1.64977200    1.47108700   -0.87190500 
 O                  0.23816800   -2.69366500    1.02758500 
 C                  0.13241700    1.74859700   -0.44160000 
 N                  1.72320600    0.41633300    0.47004300 
 C                  2.30644100    1.64885600    0.23695100 
 C                  1.33707600    2.51259900   -0.33058300 
 O                 -1.00459100    2.23083900   -0.92906900 
 C                  3.61066800    2.08826600    0.47532800 
 C                  1.66278700    3.82476700   -0.65978700 
 C                  3.92239900    3.40597900    0.13950900 
 C                  2.96535900    4.26422400   -0.41935100 
 H                  4.36301000    1.43814800    0.90347400 
 H                  4.92734600    3.77089200    0.31489800 
 H                  3.24294200    5.28167600   -0.66781400 
 H                  0.91792200    4.48101700   -1.09304700 
 C                  2.46278200   -0.72493900    1.01330700 
 C                  3.21876000   -1.50991000   -0.06546100 
 H                  1.75193300   -1.38803600    1.50317000 
 H                  3.15563500   -0.32762800    1.75863000 
 H                  2.52008100   -1.95286200   -0.77633600 
 H                  3.92451000   -0.87613600   -0.60761100 
 H                  3.77373700   -2.32313400    0.40823400 
	  



 S111 (S169) 

S1 NHxInd (IRC point 92 toward isomer 2), gas phase (final IRC point) 

 
 C                 -2.04965300   -2.39201300    0.24817200 
 C                 -2.73001800   -3.58502700    0.42727300 
 C                 -4.08137100   -3.63994200    0.04991900 
 C                 -4.72705200   -2.52689200   -0.49407800 
 C                 -4.04033100   -1.31732900   -0.67786200 
 C                 -2.70767500   -1.27114700   -0.30106100 
 H                 -2.22875900   -4.44927000    0.84805000 
 H                 -4.63506100   -4.56267400    0.18302900 
 H                 -5.77049400   -2.59813500   -0.77763500 
 H                 -4.52938000   -0.44740800   -1.10105200 
 C                 -0.65968100   -1.98456900    0.51091800 
 N                 -1.83321100   -0.18212800   -0.39173000 
 C                 -0.64325000   -0.55503900    0.06582500 
 C                  0.37269400    0.48613300    0.02572400 
 H                 -1.64724800    1.51068400   -0.91178400 
 O                  0.26360600   -2.66981300    0.97718800 
 C                  0.13702600    1.77128000   -0.46683700 
 N                  1.70403600    0.43325900    0.46892700 
 C                  2.30206500    1.65858000    0.24757800 
 C                  1.34942000    2.53086200   -0.33616200 
 O                 -0.99324300    2.25945600   -0.96992000 
 C                  3.60929900    2.07849000    0.50723800 
 C                  1.70125300    3.83645900   -0.65860900 
 C                  3.94658000    3.39109400    0.17785500 
 C                  3.00853000    4.25873600   -0.39555200 
 H                  4.34465500    1.41622000    0.94579500 
 H                  4.95320200    3.74256700    0.36929100 
 H                  3.30148700    5.27290900   -0.63984500 
 H                  0.97609900    4.50573700   -1.10515200 
 C                  2.42646500   -0.71316900    1.02069100 
 C                  3.11236800   -1.55478400   -0.06178300 
 H                  1.71572100   -1.34107200    1.55475800 
 H                  3.15901300   -0.31550100    1.72552900 
 H                  2.37189300   -1.99299600   -0.73085800 
 H                  3.81950600   -0.96036400   -0.64533700 
 H                  3.65443200   -2.37408800    0.41596600 
	  



 S112 (S169) 

S1 NHxInd (IRC point 1 toward isomer 1), gas phase 

 
 C                 -2.04121769   -2.34095912    0.23879069 
 C                 -2.75313769   -3.51226812    0.39490669 
 C                 -4.09255469   -3.53629212   -0.00645031 
 C                 -4.72326369   -2.38822112   -0.56572731 
 C                 -4.04382369   -1.20830312   -0.73471331 
 C                 -2.67398269   -1.16832412   -0.32960831 
 H                 -2.27550969   -4.38670412    0.82127869 
 H                 -4.67157969   -4.44512412    0.10832869 
 H                 -5.76350769   -2.45704512   -0.86160731 
 H                 -4.51320969   -0.32950112   -1.15949131 
 C                 -0.64115269   -1.98796212    0.55676469 
 N                 -1.82261669   -0.16083512   -0.39045731 
 C                 -0.55184869   -0.60698412    0.13747069 
 C                  0.42061631    0.38448888    0.09683969 
 H                 -1.68357269    1.07343788   -0.75013331 
 O                  0.21553931   -2.73870812    1.06423669 
 C                  0.10773331    1.71128188   -0.43167031 
 N                  1.75184431    0.38624088    0.49712769 
 C                  2.29156631    1.63410388    0.23379769 
 C                  1.30540431    2.48375388   -0.33158831 
 O                 -1.03715369    2.07507388   -0.88590131 
 C                  3.58750231    2.10555388    0.45571269 
 C                  1.60593231    3.80960488   -0.67084731 
 C                  3.86455731    3.42514288    0.11177769 
 C                  2.89065631    4.27503588   -0.44570531 
 H                  4.35781031    1.47329988    0.87812669 
 H                  4.86524331    3.80856588    0.27774869 
 H                  3.15368631    5.29494088   -0.69850031 
 H                  0.83926931    4.44395788   -1.09963931 
 C                  2.52117831   -0.74838812    1.01770469 
 C                  3.28412331   -1.50541612   -0.07105031 
 H                  1.82293731   -1.42874312    1.50259369 
 H                  3.20514431   -0.35524012    1.77473569 
 H                  2.58655631   -1.95124912   -0.78252231 
 H                  3.97494431   -0.85628012   -0.61525431 
 H                  3.85866031   -2.31705512    0.38304269 
	  



 S113 (S169) 

S1 NHxInd (IRC point 20 toward isomer 1), gas phase 

 
 C                 -2.04402200   -2.34045300    0.23774100 
 C                 -2.75044500   -3.50792500    0.39416500 
 C                 -4.09483800   -3.53434800   -0.00777000 
 C                 -4.72981700   -2.39116700   -0.56678700 
 C                 -4.05496900   -1.20988500   -0.73758300 
 C                 -2.68985000   -1.18216400   -0.33005000 
 H                 -2.27075900   -4.38077000    0.82080800 
 H                 -4.67079300   -4.44453700    0.10891500 
 H                 -5.76964800   -2.46319000   -0.86155800 
 H                 -4.52405000   -0.33141100   -1.16262100 
 C                 -0.63180900   -1.98099700    0.55758800 
 N                 -1.82676900   -0.19786900   -0.37977600 
 C                 -0.53271000   -0.61633100    0.14671600 
 C                  0.42352900    0.38350100    0.09835500 
 H                 -1.89958800    0.78853800   -0.71920100 
 O                  0.21041300   -2.74352500    1.06425800 
 C                  0.09325400    1.72955900   -0.44154200 
 N                  1.74358300    0.38438700    0.49423000 
 C                  2.29552200    1.64296900    0.23153700 
 C                  1.31631400    2.48851600   -0.33001100 
 O                 -1.00983100    2.11391400   -0.89054700 
 C                  3.58694800    2.10524500    0.45566800 
 C                  1.60846400    3.80752100   -0.66950300 
 C                  3.86762900    3.43038100    0.11097500 
 C                  2.89730000    4.27625600   -0.44414800 
 H                  4.35714500    1.47273800    0.87838300 
 H                  4.86885700    3.81155600    0.27784300 
 H                  3.15881600    5.29664900   -0.69753400 
 H                  0.83728800    4.43667900   -1.09814400 
 C                  2.51793200   -0.74697800    1.01681300 
 C                  3.28368600   -1.50422400   -0.07120200 
 H                  1.82327500   -1.43002900    1.50326800 
 H                  3.20182900   -0.34896500    1.77135300 
 H                  2.58663800   -1.95142700   -0.78231900 
 H                  3.97404400   -0.85496500   -0.61549300 
 H                  3.85840600   -2.31459100    0.38505800 
	  



 S114 (S169) 

S1 NHxInd (IRC point 40 toward isomer 1), gas phase 

 
 C                 -2.04911100   -2.35727200    0.24139300 
 C                 -2.75216900   -3.52836400    0.39959500 
 C                 -4.09869600   -3.56344500    0.00012300 
 C                 -4.74400800   -2.42748000   -0.55942700 
 C                 -4.07283000   -1.24330400   -0.73202500 
 C                 -2.70554500   -1.20773900   -0.32631400 
 H                 -2.26942300   -4.39952100    0.82630100 
 H                 -4.66691100   -4.47803000    0.12061800 
 H                 -5.78394100   -2.50578100   -0.85223700 
 H                 -4.54589400   -0.36708100   -1.15756400 
 C                 -0.63439600   -1.98605000    0.55830600 
 N                 -1.84466100   -0.21564000   -0.37868200 
 C                 -0.53948400   -0.61479200    0.14430900 
 C                  0.41011500    0.40178000    0.08667300 
 H                 -1.94716400    0.75724000   -0.72110000 
 O                  0.20199700   -2.75459800    1.06537000 
 C                  0.09813600    1.76414200   -0.45164100 
 N                  1.73087800    0.39626400    0.48120500 
 C                  2.30203200    1.65156800    0.22751600 
 C                  1.33530000    2.50801600   -0.33231700 
 O                 -0.99035100    2.17447200   -0.90279800 
 C                  3.59767100    2.10094200    0.45883800 
 C                  1.64226500    3.82526900   -0.66565000 
 C                  3.89475500    3.42561900    0.12063000 
 C                  2.93532500    4.28248800   -0.43476900 
 H                  4.36034800    1.45979600    0.88230100 
 H                  4.89934300    3.79512200    0.29342300 
 H                  3.20639500    5.30148100   -0.68395100 
 H                  0.87802100    4.46298900   -1.09412900 
 C                  2.49418100   -0.73840000    1.01002500 
 C                  3.27290900   -1.49312700   -0.07059400 
 H                  1.79357900   -1.42263300    1.48641000 
 H                  3.16988400   -0.34436200    1.77410700 
 H                  2.58480500   -1.94284500   -0.78883300 
 H                  3.96628500   -0.84146900   -0.60803500 
 H                  3.84597600   -2.30120800    0.39169900 
	  



 S115 (S169) 

S1 NHxInd (IRC point 58 toward isomer 1), gas phase (final IRC point) 

 
 C                 -2.04730300   -2.35302900    0.23940400 
 C                 -2.72841100   -3.53531100    0.40763800 
 C                 -4.07583900   -3.59494300    0.01650600 
 C                 -4.74009100   -2.47085400   -0.54411400 
 C                 -4.08890400   -1.27580300   -0.72624100 
 C                 -2.71968200   -1.21396600   -0.32920700 
 H                 -2.22623900   -4.39457300    0.83597400 
 H                 -4.62931000   -4.51755800    0.14415200 
 H                 -5.78029600   -2.56576100   -0.83104700 
 H                 -4.58104700   -0.41096300   -1.15347200 
 C                 -0.63814600   -1.96691100    0.54996900 
 N                 -1.86774400   -0.21108600   -0.38778600 
 C                 -0.55599300   -0.59620900    0.13286200 
 C                  0.39495700    0.42019600    0.07615600 
 H                 -1.98258900    0.75714600   -0.73142200 
 O                  0.20291400   -2.73102400    1.05646800 
 C                  0.09631400    1.78725500   -0.46013900 
 N                  1.71328600    0.40249300    0.47464200 
 C                  2.29808100    1.65171300    0.22589600 
 C                  1.34344700    2.52083800   -0.33523000 
 O                 -0.98972300    2.20124300   -0.91098400 
 C                  3.59926800    2.07883900    0.46603500 
 C                  1.67509900    3.83491200   -0.66036700 
 C                  3.91956800    3.39961700    0.13578800 
 C                  2.97470400    4.27147500   -0.42043100 
 H                  4.34856900    1.42301300    0.89059700 
 H                  4.92863500    3.75336100    0.31517300 
 H                  3.26118900    5.28761900   -0.66408400 
 H                  0.92511900    4.48863700   -1.09003800 
 C                  2.47010900   -0.73464400    1.00621000 
 C                  3.25289800   -1.48764000   -0.07243200 
 H                  1.76644400   -1.41889700    1.47694300 
 H                  3.14252600   -0.34295200    1.77433100 
 H                  2.56751300   -1.93217800   -0.79647300 
 H                  3.95182700   -0.83666900   -0.60342500 
 H                  3.82013500   -2.29959300    0.39023900 
	  



 S116 (S169) 

wB97X-D/6-311G(d,p) geometries (in Å) 

 

S0 Ind (IRC point 1 toward isomer 2), gas phase 

 
 C                  2.94950699    0.66572649   -0.00000124 
 C                  4.25003899    1.14006849    0.00000576 
 C                  5.28835499    0.21439949   -0.00004124 
 C                  5.00488099   -1.15176451   -0.00009224 
 C                  3.69843099   -1.63756051   -0.00009924 
 C                  2.66811799   -0.71160951   -0.00005324 
 H                  4.44138299    2.20721049    0.00004576 
 H                  6.31795699    0.55029749   -0.00003824 
 H                  5.82622499   -1.86000751   -0.00012824 
 H                  3.49242299   -2.70072451   -0.00013924 
 C                  1.65374499    1.36543749    0.00003976 
 N                  1.28863199   -0.95749551   -0.00004924 
 C                  0.66075399    0.22091049    0.00000276 
 C                 -0.71339001    0.24466349    0.00001676 
 H                  0.33789399   -1.83936051   -0.00007624 
 O                  1.37283799    2.54020249    0.00008876 
 C                 -1.41510601   -0.99546551   -0.00002624 
 N                 -1.62855701    1.28623249    0.00006676 
 H                 -1.38141501    2.25977849    0.00010376 
 C                 -2.88982701    0.75100449    0.00005676 
 C                 -2.81256201   -0.66324651   -0.00000024 
 O                 -0.81897301   -2.12791351   -0.00007724 
 C                 -4.12930501    1.39711549    0.00009376 
 C                 -3.97648501   -1.43867951   -0.00002124 
 C                 -5.26267001    0.60776649    0.00007276 
 C                 -5.19709101   -0.79829951    0.00001576 
 H                 -4.19805301    2.47841849    0.00013776 
 H                 -6.23497701    1.08786949    0.00010076 
 H                 -6.11454801   -1.37381351    0.00000076 
 H                 -3.90355701   -2.51974451   -0.00006524 
	  



 S117 (S169) 

S0 Ind (IRC point 20 toward isomer 2), gas phase 

 
 C                  2.96593700    0.68212100   -0.00000100 
 C                  4.26325400    1.15078800    0.00000600 
 C                  5.29579300    0.21409900   -0.00004100 
 C                  5.01103400   -1.14980000   -0.00009200 
 C                  3.70036100   -1.62723700   -0.00009900 
 C                  2.68638400   -0.68937500   -0.00005200 
 H                  4.46516400    2.21590500    0.00004600 
 H                  6.32672700    0.54609300   -0.00003800 
 H                  5.83109200   -1.85934900   -0.00012800 
 H                  3.47911400   -2.68736900   -0.00013900 
 C                  1.66012500    1.37086500    0.00003900 
 N                  1.30972300   -0.94757000   -0.00004900 
 C                  0.67853100    0.20313200    0.00000200 
 C                 -0.71900900    0.22620800    0.00001600 
 H                  0.11776600   -2.01562500   -0.00008100 
 O                  1.37126100    2.54070500    0.00008900 
 C                 -1.42723100   -0.97958200   -0.00002600 
 N                 -1.62650900    1.27982400    0.00006600 
 H                 -1.37088900    2.25131100    0.00010400 
 C                 -2.89043600    0.75614500    0.00005700 
 C                 -2.81284700   -0.65841900    0.00000000 
 O                 -0.87569000   -2.16915000   -0.00007800 
 C                 -4.13237200    1.40043900    0.00009400 
 C                 -3.97691100   -1.43795300   -0.00002100 
 C                 -5.26346100    0.61045900    0.00007300 
 C                 -5.19504900   -0.79769500    0.00001600 
 H                 -4.20309500    2.48170400    0.00013800 
 H                 -6.23670100    1.08841400    0.00010100 
 H                 -6.11252400   -1.37349700    0.00000100 
 H                 -3.90395400   -2.51886400   -0.00006500 
	  



 S118 (S169) 

S0 Ind (IRC point 40 toward isomer 2), gas phase 

 
 C                  2.97914000    0.69630800    0.00000000 
 C                  4.27800900    1.16955600    0.00000600 
 C                  5.31577000    0.23673700   -0.00004000 
 C                  5.03774100   -1.12832000   -0.00009200 
 C                  3.72813700   -1.60815200   -0.00009800 
 C                  2.70853200   -0.67710900   -0.00005200 
 H                  4.47885000    2.23494700    0.00004700 
 H                  6.34510200    0.57395000   -0.00003700 
 H                  5.85983300   -1.83547800   -0.00012800 
 H                  3.50893200   -2.66871100   -0.00013800 
 C                  1.66034700    1.36823800    0.00003900 
 N                  1.33041700   -0.95912400   -0.00005000 
 C                  0.68775300    0.17946600    0.00000100 
 C                 -0.71848700    0.19143300    0.00001500 
 H                  0.03395700   -2.11363900   -0.00008400 
 O                  1.35754100    2.53402900    0.00008900 
 C                 -1.45082000   -0.99701100   -0.00002600 
 N                 -1.61276000    1.26026500    0.00006500 
 H                 -1.33779000    2.22671900    0.00010200 
 C                 -2.88683800    0.76113100    0.00005700 
 C                 -2.82735300   -0.65292500    0.00000000 
 O                 -0.95116000   -2.21710700   -0.00007900 
 C                 -4.12599000    1.41412200    0.00009500 
 C                 -3.99460900   -1.42659200   -0.00002000 
 C                 -5.26262700    0.63086000    0.00007400 
 C                 -5.20729000   -0.77837700    0.00001700 
 H                 -4.19219100    2.49568300    0.00013900 
 H                 -6.23211700    1.11644700    0.00010200 
 H                 -6.12966600   -1.34632900    0.00000200 
 H                 -3.92581200   -2.50774100   -0.00006400  
	  



 S119 (S169) 

S0 Ind (IRC point 60 toward isomer 2), gas phase 

 
 C                  2.97467100    0.69635400    0.00000000 
 C                  4.26481700    1.19315700    0.00000700 
 C                  5.31920100    0.27938100   -0.00003900 
 C                  5.06364400   -1.08991200   -0.00009100 
 C                  3.76188400   -1.59274800   -0.00009800 
 C                  2.72446100   -0.68118300   -0.00005200 
 H                  4.44564800    2.26213900    0.00004800 
 H                  6.34258600    0.63424600   -0.00003500 
 H                  5.89732000   -1.78339300   -0.00012600 
 H                  3.56290800   -2.65730000   -0.00013800 
 C                  1.64679600    1.34731400    0.00003900 
 N                  1.34727300   -0.98581500   -0.00005100 
 C                  0.69169500    0.14400300    0.00000000 
 C                 -0.71596400    0.15599400    0.00001300 
 H                  0.00093200   -2.16544400   -0.00008600 
 O                  1.32686900    2.50877300    0.00008800 
 C                 -1.46491800   -1.02052300   -0.00002700 
 N                 -1.59419200    1.23778100    0.00006400 
 H                 -1.30270100    2.19959700    0.00010100 
 C                 -2.87500300    0.75912200    0.00005700 
 C                 -2.83737200   -0.65610100    0.00000000 
 O                 -0.98203900   -2.25002400   -0.00008000 
 C                 -4.10245000    1.43434500    0.00009500 
 C                 -4.01983900   -1.40785900   -0.00001900 
 C                 -5.25277600    0.67211000    0.00007500 
 C                 -5.22098400   -0.73805900    0.00001800 
 H                 -4.14831200    2.51697000    0.00013900 
 H                 -6.21369700    1.17442100    0.00010400 
 H                 -6.15289900   -1.29027000    0.00000500 
 H                 -3.97197600   -2.49015200   -0.00006300 
	  



 S120 (S169) 

S0 Ind (IRC point 80 toward isomer 2), gas phase 

 
 C                  2.96627200    0.69559300    0.00000000 
 C                  4.24655600    1.21649400    0.00000800 
 C                  5.31733300    0.32241000   -0.00003700 
 C                  5.08521800   -1.05095600   -0.00008900 
 C                  3.79232000   -1.57772500   -0.00009800 
 C                  2.73755000   -0.68613600   -0.00005200 
 H                  4.40666400    2.28877300    0.00004900 
 H                  6.33430400    0.69523000   -0.00003200 
 H                  5.93088400   -1.72977400   -0.00012400 
 H                  3.61402300   -2.64593400   -0.00013800 
 C                  1.62984900    1.32457300    0.00003800 
 N                  1.36279500   -1.01365200   -0.00005200 
 C                  0.69474500    0.10774900   -0.00000200 
 C                 -0.71241300    0.12153100    0.00001200 
 H                 -0.02478300   -2.21023000   -0.00008700 
 O                  1.28989800    2.48077300    0.00008700 
 C                 -1.47623400   -1.04373100   -0.00002800 
 N                 -1.57339500    1.21595500    0.00006300 
 H                 -1.26458200    2.17264700    0.00009900 
 C                 -2.86007000    0.75714800    0.00005700 
 C                 -2.84420500   -0.65921100    0.00000000 
 O                 -1.00637100   -2.28020400   -0.00008100 
 C                 -4.07481300    1.45476000    0.00009600 
 C                 -4.04135100   -1.38849200   -0.00001800 
 C                 -5.23836800    0.71386000    0.00007700 
 C                 -5.23024400   -0.69681900    0.00002000 
 H                 -4.09981100    2.53806500    0.00013900 
 H                 -6.19044500    1.23270200    0.00010600 
 H                 -6.17159700   -1.23281500    0.00000700 
 H                 -4.01476600   -2.47152500   -0.00006200  
	  



 S121 (S169) 

S0 Ind (IRC point 100 toward isomer 2), gas phase 

 
 C                  2.95734900    0.69482500    0.00000000 
 C                  4.22732600    1.23957100    0.00000900 
 C                  5.31403400    0.36535500   -0.00003500 
 C                  5.10535200   -1.01167200   -0.00008800 
 C                  3.82177600   -1.56217800   -0.00009700 
 C                  2.75021600   -0.69071100   -0.00005300 
 H                  4.36672100    2.31473500    0.00005000 
 H                  6.32430600    0.75592600   -0.00002900 
 H                  5.96273500   -1.67564200   -0.00012200 
 H                  3.66409400   -2.63361900   -0.00013800 
 C                  1.61281200    1.30175800    0.00003700 
 N                  1.37851400   -1.04103200   -0.00005400 
 C                  0.69774600    0.07162600   -0.00000300 
 C                 -0.70887100    0.08691000    0.00001000 
 H                 -0.05078300   -2.25454500   -0.00008900 
 O                  1.25325700    2.45244900    0.00008600 
 C                 -1.48754700   -1.06695800   -0.00002900 
 N                 -1.55254700    1.19363600    0.00006200 
 H                 -1.22694400    2.14500300    0.00009700 
 C                 -2.84464500    0.75479900    0.00005700 
 C                 -2.85066300   -0.66227500    0.00000000 
 O                 -1.03106600   -2.31024300   -0.00008200 
 C                 -4.04611100    1.47473700    0.00009600 
 C                 -4.06196200   -1.36883300   -0.00001700 
 C                 -5.22246200    0.75541300    0.00007800 
 C                 -5.23810600   -0.65540000    0.00002200 
 H                 -4.05012600    2.55832000    0.00014000 
 H                 -6.16542100    1.29061300    0.00010800 
 H                 -6.18867900   -1.17489900    0.00001000 
 H                 -4.05666900   -2.45218500   -0.00006100  
	  



 S122 (S169) 

S0 Ind (IRC point 114 toward isomer 2), gas phase  (final IRC point) 

 
 C                  2.95143600    0.69449800    0.00000000 
 C                  4.21401600    1.25566900    0.00001000 
 C                  5.31150400    0.39530400   -0.00003400 
 C                  5.11907400   -0.98403700   -0.00008600 
 C                  3.84222200   -1.55084900   -0.00009600 
 C                  2.75935600   -0.69340700   -0.00005300 
 H                  4.33907700    2.33259100    0.00005100 
 H                  6.31697400    0.79805600   -0.00002800 
 H                  5.98442300   -1.63760400   -0.00012000 
 H                  3.69877000   -2.62428500   -0.00013700 
 C                  1.60148000    1.28611900    0.00003600 
 N                  1.39007300   -1.05952200   -0.00005400 
 C                  0.70006500    0.04660600   -0.00000400 
 C                 -0.70651300    0.06225500    0.00000900 
 H                 -0.07155200   -2.28782200   -0.00009000 
 O                  1.22911700    2.43300800    0.00008500 
 C                 -1.49601200   -1.08331000   -0.00002900 
 N                 -1.53815300    1.17749700    0.00006200 
 H                 -1.20095700    2.12502300    0.00009600 
 C                 -2.83393300    0.75295300    0.00005600 
 C                 -2.85539500   -0.66428900    0.00000000 
 O                 -1.05074600   -2.33196000   -0.00008300 
 C                 -4.02587800    1.48836200    0.00009700 
 C                 -4.07621700   -1.35495600   -0.00001700 
 C                 -5.21090600    0.78418600    0.00007900 
 C                 -5.24321700   -0.62649300    0.00002300 
 H                 -4.01529600    2.57189800    0.00014000 
 H                 -6.14733500    1.33071200    0.00011000 
 H                 -6.20008000   -1.13433600    0.00001100 
 H                 -4.08567500   -2.43828400   -0.00006000 
	  



 S123 (S169) 

S0 Ind (IRC point 1 toward isomer 1), gas phase 

 
 C                  2.94950699    0.66572649   -0.00000124 
 C                  4.25003899    1.14006849    0.00000576 
 C                  5.28835499    0.21439949   -0.00004124 
 C                  5.00488099   -1.15176451   -0.00009224 
 C                  3.69843099   -1.63756051   -0.00009924 
 C                  2.66811799   -0.71160951   -0.00005324 
 H                  4.44138299    2.20721049    0.00004576 
 H                  6.31795699    0.55029749   -0.00003824 
 H                  5.82622499   -1.86000751   -0.00012824 
 H                  3.49242299   -2.70072451   -0.00013924 
 C                  1.65374499    1.36543749    0.00003976 
 N                  1.28863199   -0.95749551   -0.00004924 
 C                  0.66075399    0.22091049    0.00000276 
 C                 -0.71339001    0.24466349    0.00001676 
 H                  0.33789399   -1.83936051   -0.00007624 
 O                  1.37283799    2.54020249    0.00008876 
 C                 -1.41510601   -0.99546551   -0.00002624 
 N                 -1.62855701    1.28623249    0.00006676 
 H                 -1.38141501    2.25977849    0.00010376 
 C                 -2.88982701    0.75100449    0.00005676 
 C                 -2.81256201   -0.66324651   -0.00000024 
 O                 -0.81897301   -2.12791351   -0.00007724 
 C                 -4.12930501    1.39711549    0.00009376 
 C                 -3.97648501   -1.43867951   -0.00002124 
 C                 -5.26267001    0.60776649    0.00007276 
 C                 -5.19709101   -0.79829951    0.00001576 
 H                 -4.19805301    2.47841849    0.00013776 
 H                 -6.23497701    1.08786949    0.00010076 
 H                 -6.11454801   -1.37381351    0.00000076 
 H                 -3.90355701   -2.51974451   -0.00006524  
	  



 S124 (S169) 

S0 Ind (IRC point 20 toward isomer 1), gas phase 

 
 C                  2.94319000    0.66252000   -0.00000100 
 C                  4.24861800    1.13720900    0.00000500 
 C                  5.28705800    0.21609000   -0.00004100 
 C                  5.00406000   -1.15303000   -0.00009200 
 C                  3.70323700   -1.64159700   -0.00009900 
 C                  2.67046300   -0.71723300   -0.00005300 
 H                  4.43615600    2.20492700    0.00004600 
 H                  6.31663500    0.55182900   -0.00003800 
 H                  5.82601000   -1.86051500   -0.00012800 
 H                  3.50180600   -2.70574700   -0.00013900 
 C                  1.64790000    1.36112100    0.00003900 
 N                  1.31317000   -0.94835000   -0.00004900 
 C                  0.64697500    0.24070800    0.00000400 
 C                 -0.70174000    0.25699400    0.00001700 
 H                  0.76554300   -1.81046300   -0.00007900 
 O                  1.37294600    2.54144900    0.00008900 
 C                 -1.41303400   -1.02447400   -0.00002800 
 N                 -1.62279000    1.28595900    0.00006700 
 H                 -1.37917700    2.26075500    0.00010400 
 C                 -2.89349100    0.74712100    0.00005700 
 C                 -2.82136600   -0.66060700    0.00000000 
 O                 -0.85790400   -2.12523900   -0.00007700 
 C                 -4.12617900    1.39667400    0.00009400 
 C                 -3.97477100   -1.43713000   -0.00002100 
 C                 -5.26369800    0.60467600    0.00007300 
 C                 -5.20028500   -0.79625400    0.00001600 
 H                 -4.19540600    2.47787300    0.00013800 
 H                 -6.23511700    1.08675100    0.00010100 
 H                 -6.11724800   -1.37234100    0.00000100 
 H                 -3.89719900   -2.51812900   -0.00006500 
 	  



 S125 (S169) 

S0 Ind (IRC point 40 toward isomer 1), gas phase 

 
 C                  2.95338500    0.67587700   -0.00000100 
 C                  4.25853500    1.14822500    0.00000600 
 C                  5.29706000    0.22709800   -0.00004100 
 C                  5.02832000   -1.14630000   -0.00009200 
 C                  3.73262800   -1.63785300   -0.00010000 
 C                  2.70564200   -0.70462500   -0.00005300 
 H                  4.45017700    2.21508100    0.00004600 
 H                  6.32457200    0.56898000   -0.00003700 
 H                  5.85672300   -1.84608500   -0.00012800 
 H                  3.52569700   -2.70104200   -0.00014000 
 C                  1.64656800    1.36231600    0.00003900 
 N                  1.35683600   -0.94539800   -0.00005000 
 C                  0.65464100    0.23416200    0.00000400 
 C                 -0.69502100    0.23882200    0.00001600 
 H                  0.87655000   -1.83701200   -0.00008100 
 O                  1.36882400    2.54299600    0.00008900 
 C                 -1.44295000   -1.04235300   -0.00002800 
 N                 -1.61109800    1.27410600    0.00006600 
 H                 -1.35677100    2.24658800    0.00010300 
 C                 -2.89487300    0.75108500    0.00005700 
 C                 -2.84210400   -0.65160000    0.00000000 
 O                 -0.94824600   -2.16198000   -0.00007700 
 C                 -4.12553900    1.40126500    0.00009400 
 C                 -3.99014400   -1.43057000   -0.00002100 
 C                 -5.26768100    0.61036400    0.00007300 
 C                 -5.21558500   -0.78926100    0.00001600 
 H                 -4.19602700    2.48230400    0.00013800 
 H                 -6.23597000    1.09872600    0.00010100 
 H                 -6.13533100   -1.36078300    0.00000200 
 H                 -3.90463100   -2.51097200   -0.00006500 
 	  



 S126 (S169) 

S0 Ind (IRC point 60 toward isomer 1), gas phase 

 
 C                  2.95749600    0.67714300   -0.00000100 
 C                  4.25766500    1.16799900    0.00000700 
 C                  5.31093100    0.26356600   -0.00003900 
 C                  5.06112000   -1.11339900   -0.00009200 
 C                  3.77159200   -1.62251100   -0.00009900 
 C                  2.72735300   -0.70663000   -0.00005300 
 H                  4.43335300    2.23763900    0.00004700 
 H                  6.33317500    0.62097800   -0.00003500 
 H                  5.89838200   -1.80259400   -0.00012700 
 H                  3.58223500   -2.68904100   -0.00014000 
 C                  1.64045400    1.34609700    0.00003900 
 N                  1.37841900   -0.96632500   -0.00005000 
 C                  0.65853100    0.20528400    0.00000300 
 C                 -0.69320500    0.20634500    0.00001500 
 H                  0.91464800   -1.86549500   -0.00008200 
 O                  1.35130300    2.52436500    0.00008800 
 C                 -1.46512100   -1.06601700   -0.00002900 
 N                 -1.59828500    1.25307400    0.00006500 
 H                 -1.32862700    2.22168100    0.00010200 
 C                 -2.89155800    0.75102700    0.00005700 
 C                 -2.85997400   -0.65157100    0.00000000 
 O                 -0.99356300   -2.19385200   -0.00007800 
 C                 -4.11436400    1.41762900    0.00009500 
 C                 -4.01917800   -1.41437200   -0.00002000 
 C                 -5.26835000    0.64275500    0.00007400 
 C                 -5.23664000   -0.75722400    0.00001800 
 H                 -4.17096700    2.49949700    0.00013900 
 H                 -6.22929600    1.14546900    0.00010300 
 H                 -6.16398700   -1.31635500    0.00000400 
 H                 -3.94786600   -2.49585000   -0.00006400 
	  



 S127 (S169) 

S0 Ind (IRC point 80 toward isomer 1), gas phase 

 
 C                  2.95273100    0.67502200   -0.00000100 
 C                  4.24512300    1.18602000    0.00000700 
 C                  5.31218300    0.29838100   -0.00003800 
 C                  5.08177200   -1.08194100   -0.00009000 
 C                  3.79963300   -1.61067700   -0.00009900 
 C                  2.74011000   -0.71179600   -0.00005400 
 H                  4.40314100    2.25842200    0.00004800 
 H                  6.32903700    0.67086800   -0.00003300 
 H                  5.92877400   -1.75914400   -0.00012500 
 H                  3.62820800   -2.68025500   -0.00014000 
 C                  1.62868500    1.32716700    0.00003800 
 N                  1.39270800   -0.98825800   -0.00005100 
 C                  0.66048700    0.17673700    0.00000100 
 C                 -0.69094300    0.17933800    0.00001400 
 H                  0.94111700   -1.89289100   -0.00008400 
 O                  1.32589200    2.50254500    0.00008800 
 C                 -1.47663600   -1.08542300   -0.00002900 
 N                 -1.58398900    1.23562400    0.00006400 
 H                 -1.30141200    2.20078100    0.00010100 
 C                 -2.88278000    0.74915800    0.00005700 
 C                 -2.86870900   -0.65400200    0.00000000 
 O                 -1.01375700   -2.21599500   -0.00007900 
 C                 -4.09572500    1.43343400    0.00009500 
 C                 -4.03990500   -1.39893700   -0.00001900 
 C                 -5.26098300    0.67585500    0.00007500 
 C                 -5.24829200   -0.72428100    0.00001900 
 H                 -4.13576000    2.51605200    0.00013900 
 H                 -6.21468000    1.19219000    0.00010500 
 H                 -6.18317900   -1.27073300    0.00000600 
 H                 -3.98568500   -2.48143100   -0.00006300 
	  



 S128 (S169) 

S0 Ind (IRC point 100 toward isomer 1), gas phase 

 
 C                  2.94612700    0.67302700   -0.00000100 
 C                  4.23006200    1.20410300    0.00000800 
 C                  5.31061200    0.33356100   -0.00003700 
 C                  5.10053100   -1.04977600   -0.00008900 
 C                  3.82628400   -1.59853000   -0.00009900 
 C                  2.75197400   -0.71680400   -0.00005400 
 H                  4.36902400    2.27985200    0.00004900 
 H                  6.32123300    0.72418600   -0.00003100 
 H                  5.96023600   -1.71217600   -0.00012400 
 H                  3.67538800   -2.67276400   -0.00014000 
 C                  1.61479700    1.30715200    0.00003700 
 N                  1.40679000   -1.01112400   -0.00005300 
 C                  0.66233500    0.14680700    0.00000000 
 C                 -0.68834500    0.15185100    0.00001300 
 H                  0.96587600   -1.91821600   -0.00008400 
 O                  1.29602300    2.47905800    0.00008700 
 C                 -1.48772000   -1.10315200   -0.00003000 
 N                 -1.56790000    1.21764300    0.00006300 
 H                 -1.26730600    2.17697600    0.00010000 
 C                 -2.87215300    0.74704100    0.00005600 
 C                 -2.87612700   -0.65647200    0.00000000 
 O                 -1.03143500   -2.23836600   -0.00008000 
 C                 -4.07404300    1.44937000    0.00009600 
 C                 -4.05925000   -1.38302800   -0.00001800 
 C                 -5.25053100    0.70991300    0.00007700 
 C                 -5.25770100   -0.68997800    0.00002100 
 H                 -4.09446300    2.53317700    0.00013900 
 H                 -6.19578700    1.24290000    0.00010700 
 H                 -6.20261700   -1.22101200    0.00000800 
 H                 -4.02592100   -2.46759900   -0.00006200 
	  



 S129 (S169) 

S0 Ind (IRC point 120 toward isomer 1), gas phase 

 
 C                  2.93750100    0.67122400   -0.00000100 
 C                  4.21129500    1.22615300    0.00000900 
 C                  5.30730100    0.37562600   -0.00003500 
 C                  5.12091600   -1.01134400   -0.00008800 
 C                  3.85678700   -1.58345400   -0.00009800 
 C                  2.76578900   -0.72212200   -0.00005400 
 H                  4.33083500    2.30350800    0.00005100 
 H                  6.31145600    0.78106200   -0.00002800 
 H                  5.98943600   -1.66073900   -0.00012200 
 H                  3.72411600   -2.65855500   -0.00014000 
 C                  1.59777600    1.28345800    0.00003600 
 N                  1.42418900   -1.03767400   -0.00005400 
 C                  0.66491000    0.11102900   -0.00000100 
 C                 -0.68468200    0.11804600    0.00001100 
 H                  1.00014500   -1.95410000   -0.00008600 
 O                  1.25876200    2.45042400    0.00008600 
 C                 -1.49972800   -1.12822800   -0.00003100 
 N                 -1.54796300    1.19625700    0.00006200 
 H                 -1.23401600    2.15235400    0.00009800 
 C                 -2.85793100    0.74523800    0.00005600 
 C                 -2.88365000   -0.65860300    0.00000000 
 O                 -1.05630300   -2.26511400   -0.00008000 
 C                 -4.04688100    1.46922200    0.00009600 
 C                 -4.08010300   -1.36308300   -0.00001700 
 C                 -5.23609800    0.75078000    0.00007800 
 C                 -5.26649800   -0.64885500    0.00002200 
 H                 -4.04927200    2.55256000    0.00014000 
 H                 -6.17295100    1.29706000    0.00010900 
 H                 -6.21806800   -1.16574400    0.00001000 
 H                 -4.06422700   -2.44685000   -0.00006100 
	  



 S130 (S169) 

S0 Ind (IRC point 140 toward isomer 1), gas phase 
 

 C                  2.92882800    0.66930700   -0.00000100 
 C                  4.19178800    1.24802500    0.00001000 
 C                  5.30299000    0.41809000   -0.00003300 
 C                  5.14083500   -0.97195800   -0.00008600 
 C                  3.88724900   -1.56753700   -0.00009800 
 C                  2.77977600   -0.72705500   -0.00005500 
 H                  4.29029900    2.32749500    0.00005200 
 H                  6.29977300    0.84131000   -0.00002600 
 H                  6.02079100   -1.60578500   -0.00012000 
 H                  3.77570800   -2.64504800   -0.00014000 
 C                  1.58104400    1.25932600    0.00003600 
 N                  1.44206700   -1.06411500   -0.00005500 
 C                  0.66754200    0.07488200   -0.00000300 
 C                 -0.68125100    0.08361100    0.00001000 
 H                  1.03422100   -1.98710600   -0.00008800 
 O                  1.22270200    2.42136400    0.00008500 
 C                 -1.51314500   -1.15201100   -0.00003200 
 N                 -1.52793600    1.17373700    0.00006200 
 H                 -1.19669500    2.12441200    0.00009600 
 C                 -2.84365100    0.74285000    0.00005600 
 C                 -2.89157100   -0.66074000    0.00000000 
 O                 -1.08236100   -2.29294400   -0.00008100 
 C                 -4.01869600    1.48847200    0.00009700 
 C                 -4.10111800   -1.34276600   -0.00001600 
 C                 -5.22046100    0.79181300    0.00008000 
 C                 -5.27474000   -0.60698900    0.00002400 
 H                 -4.00036400    2.57164500    0.00014000 
 H                 -6.14765200    1.35432400    0.00011100 
 H                 -6.23517800   -1.10721900    0.00001300 
 H                 -4.10617600   -2.42665000   -0.00006000 
 	  



 S131 (S169) 

S0 Ind (IRC point 160 toward isomer 1), gas phase 

 
 C                  2.92024900    0.66725400   -0.00000100 
 C                  4.17205800    1.26920500    0.00001200 
 C                  5.29782100    0.45979100   -0.00003100 
 C                  5.15948400   -0.93286700   -0.00008500 
 C                  3.91672200   -1.55135000   -0.00009800 
 C                  2.79346200   -0.73162800   -0.00005500 
 H                  4.24967000    2.35032700    0.00005400 
 H                  6.28697300    0.90046400   -0.00002300 
 H                  6.05049900   -1.55107300   -0.00011800 
 H                  3.82622400   -2.63086600   -0.00014000 
 C                  1.56493600    1.23535600    0.00003500 
 N                  1.46002700   -1.09012700   -0.00005700 
 C                  0.67031000    0.03911300   -0.00000400 
 C                 -0.67782000    0.04933500    0.00000900 
 H                  1.06846700   -2.01953300   -0.00009000 
 O                  1.18825100    2.39245600    0.00008400 
 C                 -1.52688100   -1.17544000   -0.00003300 
 N                 -1.50794400    1.15110400    0.00006000 
 H                 -1.15890700    2.09592400    0.00009400 
 C                 -2.82921300    0.74055000    0.00005600 
 C                 -2.89925200   -0.66241300    0.00000000 
 O                 -1.11037800   -2.32101800   -0.00008200 
 C                 -3.99012000    1.50734000    0.00009700 
 C                 -4.12136100   -1.32202900   -0.00001500 
 C                 -5.20394000    0.83241000    0.00008100 
 C                 -5.28192900   -0.56514000    0.00002600 
 H                 -3.95120400    2.58991300    0.00014000 
 H                 -6.12115300    1.41104200    0.00011300 
 H                 -6.25098600   -1.04850500    0.00001500 
 H                 -4.14733300   -2.40565300   -0.00005800 
	  



 S132 (S169) 

S0 Ind (IRC point 171 toward isomer 1), gas phase  (final IRC point) 

 
 C                  2.91587400    0.66605400    0.00000000 
 C                  4.16153900    1.28050700    0.00001200 
 C                  5.29491400    0.48218400   -0.00003000 
 C                  5.16955100   -0.91175400   -0.00008400 
 C                  3.93281900   -1.54246700   -0.00009800 
 C                  2.80135600   -0.73391200   -0.00005500 
 H                  4.22822600    2.36238000    0.00005500 
 H                  6.27997800    0.93201400   -0.00002100 
 H                  6.06633200   -1.52157400   -0.00011700 
 H                  3.85316900   -2.62281200   -0.00014000 
 C                  1.55648200    1.22212400    0.00003400 
 N                  1.47034800   -1.10342900   -0.00005800 
 C                  0.67189300    0.01978600   -0.00000500 
 C                 -0.67622200    0.03014900    0.00000800 
 H                  1.08818800   -2.03636000   -0.00009100 
 O                  1.17041600    2.37655800    0.00008400 
 C                 -1.53511000   -1.18826300   -0.00003300 
 N                 -1.49728200    1.13810500    0.00006000 
 H                 -1.13856500    2.07954800    0.00009400 
 C                 -2.82147600    0.73910400    0.00005600 
 C                 -2.90401300   -0.66319100    0.00000000 
 O                 -1.12651900   -2.33610500   -0.00008300 
 C                 -3.97439700    1.51755700    0.00009700 
 C                 -4.13273200   -1.31038600   -0.00001400 
 C                 -5.19470800    0.85475300    0.00008200 
 C                 -5.28590500   -0.54193700    0.00002700 
 H                 -3.92435300    2.59970800    0.00014000 
 H                 -6.10644700    1.44198900    0.00011400 
 H                 -6.25946200   -1.01614900    0.00001700 
 H                 -4.16974000   -2.39367100   -0.00005800  
	  



 S133 (S169) 

S1 Ind (IRC point 1 toward isomer 2), gas phase 

 
 C                  2.92010894    0.68838609   -0.00001656 
 C                  4.23059494    1.12478409   -0.00002056 
 C                  5.24636894    0.17190609   -0.00003856 
 C                  4.96439094   -1.21116591   -0.00005156 
 C                  3.66744994   -1.67517791   -0.00004756 
 C                  2.63367294   -0.71745491   -0.00002956 
 H                  4.45161794    2.18556409   -0.00001056 
 H                  6.28126094    0.49406509   -0.00004256 
 H                  5.78650494   -1.91667991   -0.00006556 
 H                  3.43705794   -2.73355991   -0.00005756 
 C                  1.63022894    1.40952709    0.00000044 
 N                  1.30916494   -0.91956291   -0.00002256 
 C                  0.67359894    0.32810709   -0.00000456 
 C                 -0.70008106    0.26644209    0.00000544 
 H                  0.41806794   -1.78611091   -0.00002456 
 O                  1.40020994    2.62113109    0.00001544 
 C                 -1.39026206   -0.99940991   -0.00000056 
 N                 -1.62380206    1.28282209    0.00002444 
 H                 -1.37330306    2.25758809    0.00003444 
 C                 -2.88983706    0.73733709    0.00003144 
 C                 -2.79177406   -0.67463991    0.00001644 
 O                 -0.80194606   -2.13058991   -0.00001756 
 C                 -4.12840206    1.36996009    0.00004944 
 C                 -3.94475506   -1.46259591    0.00001844 
 C                 -5.25899006    0.56657709    0.00005144 
 C                 -5.17598606   -0.83433391    0.00003644 
 H                 -4.20806606    2.45053509    0.00006044 
 H                 -6.23587306    1.03702709    0.00006544 
 H                 -6.08585006   -1.42202291    0.00003944 
 H                 -3.85977006   -2.54282991    0.00000744  
	  



 S134 (S169) 

S1 Ind (IRC point 20 toward isomer 2), gas phase 

 
 C                  2.92793700    0.70507900   -0.00001600 
 C                  4.24077800    1.13456300   -0.00002100 
 C                  5.24721200    0.17575200   -0.00003800 
 C                  4.96296100   -1.21229300   -0.00005200 
 C                  3.66875200   -1.66873900   -0.00004700 
 C                  2.63820900   -0.69994600   -0.00003000 
 H                  4.47132500    2.19323700   -0.00001100 
 H                  6.28385100    0.49286800   -0.00004200 
 H                  5.78616200   -1.91676300   -0.00006500 
 H                  3.42568400   -2.72443400   -0.00005700 
 C                  1.63656900    1.41193900    0.00000000 
 N                  1.32906100   -0.92319000   -0.00002300 
 C                  0.69069400    0.31077000   -0.00000500 
 C                 -0.69790000    0.25625100    0.00000600 
 H                  0.15203800   -1.99171200   -0.00002400 
 O                  1.39424900    2.62397300    0.00001600 
 C                 -1.39755100   -0.97722400    0.00000000 
 N                 -1.62377100    1.28231800    0.00002500 
 H                 -1.36828800    2.25580400    0.00003400 
 C                 -2.88436900    0.74232900    0.00003100 
 C                 -2.78596500   -0.67246200    0.00001600 
 O                 -0.84250600   -2.16111200   -0.00001700 
 C                 -4.13004600    1.37197700    0.00004900 
 C                 -3.94470100   -1.46414500    0.00001900 
 C                 -5.25546400    0.56915200    0.00005200 
 C                 -5.17111500   -0.83684500    0.00003600 
 H                 -4.21126300    2.45232800    0.00006100 
 H                 -6.23343400    1.03733600    0.00006500 
 H                 -6.08161000   -1.42354700    0.00003900 
 H                 -3.86190000   -2.54435600    0.00000700  
	  



 S135 (S169) 

S1 Ind (IRC point 40 toward isomer 2), gas phase 

 
 C                  2.93680000    0.71991900   -0.00001600 
 C                  4.25164100    1.15329100   -0.00002100 
 C                  5.26145800    0.19623000   -0.00003800 
 C                  4.98340000   -1.19234600   -0.00005200 
 C                  3.68981600   -1.65034100   -0.00004800 
 C                  2.65583600   -0.68858800   -0.00003000 
 H                  4.48317000    2.21183500   -0.00001100 
 H                  6.29706100    0.51707100   -0.00004200 
 H                  5.80833400   -1.89472900   -0.00006500 
 H                  3.44681500   -2.70607200   -0.00005700 
 C                  1.63263000    1.40610600    0.00000100 
 N                  1.34651700   -0.93786000   -0.00002300 
 C                  0.70129400    0.28504400   -0.00000500 
 C                 -0.69205300    0.22646900    0.00000600 
 H                  0.06467900   -2.09633200   -0.00002500 
 O                  1.36381700    2.61333900    0.00001600 
 C                 -1.41772300   -0.98946800    0.00000000 
 N                 -1.60312400    1.26891900    0.00002500 
 H                 -1.32512100    2.23679200    0.00003300 
 C                 -2.87454100    0.75328600    0.00003100 
 C                 -2.79383200   -0.66085400    0.00001600 
 O                 -0.92319900   -2.20649300   -0.00001700 
 C                 -4.11974000    1.38622400    0.00004900 
 C                 -3.94946300   -1.45374900    0.00001900 
 C                 -5.24683500    0.58382000    0.00005200 
 C                 -5.17214200   -0.82331600    0.00003700 
 H                 -4.20252600    2.46639100    0.00006100 
 H                 -6.22297400    1.05587700    0.00006600 
 H                 -6.08616200   -1.40443600    0.00003900 
 H                 -3.86367900   -2.53364200    0.00000700 
	  



 S136 (S169) 

S1 Ind (IRC point 60 toward isomer 2), gas phase 

 
 C                  2.93079200    0.71973500   -0.00001600 
 C                  4.23809200    1.17605700   -0.00002000 
 C                  5.26451500    0.23714500   -0.00003800 
 C                  5.00905900   -1.15563200   -0.00005200 
 C                  3.72302700   -1.63591800   -0.00004800 
 C                  2.67052000   -0.69401500   -0.00003000 
 H                  4.45057900    2.23859800   -0.00001000 
 H                  6.29455100    0.57546800   -0.00004100 
 H                  5.84536500   -1.84445300   -0.00006500 
 H                  3.49973000   -2.69600000   -0.00005800 
 C                  1.61664500    1.38356900    0.00000100 
 N                  1.36340000   -0.96598200   -0.00002400 
 C                  0.70457300    0.24826100   -0.00000500 
 C                 -0.68855300    0.19313700    0.00000600 
 H                  0.03471500   -2.14440800   -0.00002500 
 O                  1.32233400    2.58560100    0.00001600 
 C                 -1.43055300   -1.01077900    0.00000000 
 N                 -1.58263300    1.24955400    0.00002500 
 H                 -1.28526100    2.21220300    0.00003300 
 C                 -2.86089600    0.75413500    0.00003100 
 C                 -2.80177500   -0.66175700    0.00001600 
 O                 -0.95142500   -2.23601300   -0.00001800 
 C                 -4.09574900    1.40741700    0.00005000 
 C                 -3.97095200   -1.43523300    0.00001900 
 C                 -5.23541200    0.62359700    0.00005200 
 C                 -5.18301400   -0.78481300    0.00003700 
 H                 -4.16042300    2.48880900    0.00006100 
 H                 -6.20394100    1.11107300    0.00006600 
 H                 -6.10626700   -1.35116400    0.00004000 
 H                 -3.90360100   -2.51643600    0.00000700  
	  



 S137 (S169) 

S1 Ind (IRC point 80 toward isomer 2), gas phase 

 
 C                  2.92240800    0.71825500   -0.00001600 
 C                  4.22072200    1.19883300   -0.00002000 
 C                  5.26374000    0.27901300   -0.00003800 
 C                  5.03186800   -1.11789700   -0.00005200 
 C                  3.75445900   -1.62183000   -0.00004800 
 C                  2.68359700   -0.70035500   -0.00003000 
 H                  4.41275500    2.26525100   -0.00000900 
 H                  6.28773700    0.63517700   -0.00004100 
 H                  5.88005600   -1.79204900   -0.00006500 
 H                  3.55185700   -2.68605800   -0.00005900 
 C                  1.59965700    1.36019300    0.00000100 
 N                  1.37955500   -0.99402900   -0.00002400 
 C                  0.70684900    0.21170900   -0.00000600 
 C                 -0.68524400    0.15977400    0.00000600 
 H                  0.01178800   -2.18623200   -0.00002600 
 O                  1.28206900    2.55703400    0.00001700 
 C                 -1.44172200   -1.03313000   -0.00000100 
 N                 -1.56225500    1.22914600    0.00002500 
 H                 -1.24574500    2.18628100    0.00003300 
 C                 -2.84620700    0.75296600    0.00003100 
 C                 -2.80863400   -0.66463200    0.00001600 
 O                 -0.97297500   -2.26403300   -0.00001800 
 C                 -4.06900600    1.42846100    0.00005000 
 C                 -3.99284800   -1.41608500    0.00001900 
 C                 -5.22201100    0.66555300    0.00005200 
 C                 -5.19304200   -0.74380900    0.00003700 
 H                 -4.11300800    2.51087900    0.00006200 
 H                 -6.18208000    1.16946200    0.00006600 
 H                 -6.12590500   -1.29421400    0.00004000 
 H                 -3.94656800   -2.49840600    0.00000700  
	  



 S138 (S169) 

S1 Ind (IRC point 100 toward isomer 2), gas phase 

 
 C                  2.91359000    0.71688300   -0.00001600 
 C                  4.20250400    1.22148100   -0.00002000 
 C                  5.26177700    0.32098900   -0.00003700 
 C                  5.05352600   -1.07965500   -0.00005200 
 C                  3.78515300   -1.60696300   -0.00004900 
 C                  2.69646800   -0.70616200   -0.00003100 
 H                  4.37406000    2.29137500   -0.00000900 
 H                  6.27941700    0.69489700   -0.00004100 
 H                  5.91330500   -1.73897500   -0.00006500 
 H                  3.60318700   -2.67490900   -0.00005900 
 C                  1.58260800    1.33676800    0.00000100 
 N                  1.39594300   -1.02164100   -0.00002500 
 C                  0.70905900    0.17522900   -0.00000600 
 C                 -0.68205300    0.12614900    0.00000500 
 H                 -0.01077700   -2.22654600   -0.00002600 
 O                  1.24238800    2.52810700    0.00001700 
 C                 -1.45300400   -1.05567300   -0.00000100 
 N                 -1.54197700    1.20810700    0.00002500 
 H                 -1.20731900    2.15966300    0.00003300 
 C                 -2.83123000    0.75126300    0.00003100 
 C                 -2.81533100   -0.66771900    0.00001600 
 O                 -0.99436500   -2.29196300   -0.00001800 
 C                 -4.04145300    1.44896200    0.00005000 
 C                 -4.01425700   -1.39670500    0.00001900 
 C                 -5.20747000    0.70732000    0.00005300 
 C                 -5.20206500   -0.70262000    0.00003700 
 H                 -4.06458000    2.53201700    0.00006200 
 H                 -6.15875700    1.22758900    0.00006700 
 H                 -6.14433800   -1.23678100    0.00004000 
 H                 -3.98924700   -2.47973500    0.00000700 
	  



 S139 (S169) 

S1 Ind (IRC point 120 toward isomer 2), gas phase 

 
 C                  2.90486400    0.71601000   -0.00001600 
 C                  4.18404000    1.24426500   -0.00001900 
 C                  5.25905000    0.36314300   -0.00003700 
 C                  5.07438500   -1.04084800   -0.00005200 
 C                  3.81539900   -1.59111900   -0.00004900 
 C                  2.70960500   -0.71101000   -0.00003100 
 H                  4.33531000    2.31720200   -0.00000800 
 H                  6.27007700    0.75455500   -0.00004000 
 H                  5.94543500   -1.68522000   -0.00006600 
 H                  3.65381100   -2.66233200   -0.00006000 
 C                  1.56595600    1.31361100    0.00000100 
 N                  1.41304300   -1.04820800   -0.00002500 
 C                  0.71151400    0.13914200   -0.00000600 
 C                 -0.67895500    0.09197900    0.00000500 
 H                 -0.03621900   -2.26964500   -0.00002700 
 O                  1.20408500    2.49931200    0.00001800 
 C                 -1.46480900   -1.07839600   -0.00000100 
 N                 -1.52174900    1.18639700    0.00002500 
 H                 -1.16767200    2.13177800    0.00003300 
 C                 -2.81612800    0.74923400    0.00003100 
 C                 -2.82207300   -0.67071100    0.00001600 
 O                 -1.01838600   -2.32077100   -0.00001900 
 C                 -4.01355100    1.46867100    0.00005000 
 C                 -4.03503900   -1.37733100    0.00001900 
 C                 -5.19205100    0.74826500    0.00005300 
 C                 -5.21015300   -0.66189200    0.00003700 
 H                 -4.01608500    2.55195700    0.00006200 
 H                 -6.13435500    1.28461100    0.00006700 
 H                 -6.16151700   -1.17971400    0.00004000 
 H                 -4.03095500   -2.46064800    0.00000600  
	  



 S140 (S169) 

S1 Ind (IRC point 127 toward isomer 2), gas phase  (final IRC point) 

 
 C                  2.90177400    0.71575200   -0.00001600 
 C                  4.17746800    1.25217500   -0.00001900 
 C                  5.25785200    0.37782700   -0.00003700 
 C                  5.08144200   -1.02723900   -0.00005200 
 C                  3.82582300   -1.58544700   -0.00004900 
 C                  2.71421100   -0.71257500   -0.00003100 
 H                  4.32171000    2.32607600   -0.00000800 
 H                  6.26650900    0.77530200   -0.00004000 
 H                  5.95636300   -1.66634900   -0.00006600 
 H                  3.67129600   -2.65770000   -0.00006100 
 C                  1.56014800    1.30551200    0.00000100 
 N                  1.41914100   -1.05735700   -0.00002500 
 C                  0.71241600    0.12655800   -0.00000600 
 C                 -0.67786600    0.07996200    0.00000500 
 H                 -0.04559800   -2.28496000   -0.00002700 
 O                  1.19084000    2.48917300    0.00001800 
 C                 -1.46903200   -1.08631600   -0.00000100 
 N                 -1.51466100    1.17869100    0.00002500 
 H                 -1.15381100    2.12182500    0.00003300 
 C                 -2.81076000    0.74851300    0.00003200 
 C                 -2.82438600   -0.67165400    0.00001600 
 O                 -1.02725900   -2.33091400   -0.00001900 
 C                 -4.00362900    1.47548000    0.00005100 
 C                 -4.04208900   -1.37047600    0.00001800 
 C                 -5.18636400    0.76248400    0.00005300 
 C                 -5.21268400   -0.64766600    0.00003700 
 H                 -3.99902100    2.55875500    0.00006300 
 H                 -6.12548300    1.30438100    0.00006700 
 H                 -6.16715900   -1.15973900    0.00004000 
 H                 -4.04523700   -2.45379900    0.00000600  
	  



 S141 (S169) 

S1 Ind (IRC point 1 toward isomer 1), gas phase 

 
 C                  2.92010894    0.68838609   -0.00001656 
 C                  4.23059494    1.12478409   -0.00002056 
 C                  5.24636894    0.17190609   -0.00003856 
 C                  4.96439094   -1.21116591   -0.00005156 
 C                  3.66744994   -1.67517791   -0.00004756 
 C                  2.63367294   -0.71745491   -0.00002956 
 H                  4.45161794    2.18556409   -0.00001056 
 H                  6.28126094    0.49406509   -0.00004256 
 H                  5.78650494   -1.91667991   -0.00006556 
 H                  3.43705794   -2.73355991   -0.00005756 
 C                  1.63022894    1.40952709    0.00000044 
 N                  1.30916494   -0.91956291   -0.00002256 
 C                  0.67359894    0.32810709   -0.00000456 
 C                 -0.70008106    0.26644209    0.00000544 
 H                  0.41806794   -1.78611091   -0.00002456 
 O                  1.40020994    2.62113109    0.00001544 
 C                 -1.39026206   -0.99940991   -0.00000056 
 N                 -1.62380206    1.28282209    0.00002444 
 H                 -1.37330306    2.25758809    0.00003444 
 C                 -2.88983706    0.73733709    0.00003144 
 C                 -2.79177406   -0.67463991    0.00001644 
 O                 -0.80194606   -2.13058991   -0.00001756 
 C                 -4.12840206    1.36996009    0.00004944 
 C                 -3.94475506   -1.46259591    0.00001844 
 C                 -5.25899006    0.56657709    0.00005144 
 C                 -5.17598606   -0.83433391    0.00003644 
 H                 -4.20806606    2.45053509    0.00006044 
 H                 -6.23587306    1.03702709    0.00006544 
 H                 -6.08585006   -1.42202291    0.00003944 
 H                 -3.85977006   -2.54282991    0.00000744 
	  



 S142 (S169) 

S1 Ind (IRC point 20 toward isomer 1), gas phase 

 
 C                  2.92690100    0.68863500   -0.00001600 
 C                  4.23386500    1.12470700   -0.00002100 
 C                  5.25114100    0.16913500   -0.00003900 
 C                  4.97377500   -1.20890700   -0.00005200 
 C                  3.67292500   -1.67423200   -0.00004800 
 C                  2.66199600   -0.70910700   -0.00003000 
 H                  4.45531200    2.18523500   -0.00001100 
 H                  6.28509900    0.49363500   -0.00004200 
 H                  5.79540100   -1.91459100   -0.00006500 
 H                  3.43889900   -2.73183200   -0.00005700 
 C                  1.63042600    1.40903100    0.00000000 
 N                  1.33253800   -0.88894200   -0.00002200 
 C                  0.66778900    0.33310900   -0.00000500 
 C                 -0.70080100    0.26202700    0.00000600 
 H                  0.74277800   -1.74904800   -0.00002700 
 O                  1.40289200    2.61846300    0.00001500 
 C                 -1.39740500   -1.02377100   -0.00000100 
 N                 -1.61837100    1.27500600    0.00002400 
 H                 -1.36599200    2.25033900    0.00003400 
 C                 -2.89756700    0.73522300    0.00003100 
 C                 -2.80410100   -0.67027500    0.00001600 
 O                 -0.86107600   -2.14712300   -0.00001700 
 C                 -4.12863900    1.37132100    0.00004900 
 C                 -3.94575100   -1.45946500    0.00001900 
 C                 -5.26414300    0.56623700    0.00005200 
 C                 -5.18152900   -0.83003200    0.00003700 
 H                 -4.20847800    2.45199900    0.00006100 
 H                 -6.24001100    1.03832500    0.00006600 
 H                 -6.09111000   -1.41842300    0.00003900 
 H                 -3.85408300   -2.53925500    0.00000700 
	  



 S143 (S169) 

S1 Ind (IRC point 40 toward isomer 1), gas phase 

 
 C                  2.94557000    0.69961000   -0.00001700 
 C                  4.25558900    1.13917400   -0.00002100 
 C                  5.27892000    0.18835300   -0.00003900 
 C                  5.00857300   -1.18869600   -0.00005200 
 C                  3.70587500   -1.65531400   -0.00004800 
 C                  2.69331600   -0.69608000   -0.00003000 
 H                  4.47623800    2.19999800   -0.00001100 
 H                  6.31081100    0.51947300   -0.00004200 
 H                  5.83112500   -1.89341500   -0.00006500 
 H                  3.47407700   -2.71358200   -0.00005700 
 C                  1.63715300    1.40529200    0.00000100 
 N                  1.35574400   -0.89116200   -0.00002300 
 C                  0.67299300    0.31385500   -0.00000500 
 C                 -0.70213900    0.22954000    0.00000600 
 H                  0.80556000   -1.76509900   -0.00002800 
 O                  1.39860400    2.61152800    0.00001600 
 C                 -1.42655900   -1.04986300   -0.00000100 
 N                 -1.61237600    1.25096000    0.00002400 
 H                 -1.34572400    2.22329600    0.00003300 
 C                 -2.90406100    0.73441900    0.00003100 
 C                 -2.82916800   -0.67007400    0.00001600 
 O                 -0.92747700   -2.18553000   -0.00001700 
 C                 -4.12988800    1.38297600    0.00004900 
 C                 -3.97633400   -1.44900000    0.00001900 
 C                 -5.27485200    0.58844100    0.00005200 
 C                 -5.20713100   -0.80819300    0.00003700 
 H                 -4.20131200    2.46428000    0.00006100 
 H                 -6.24548500    1.07107200    0.00006600 
 H                 -6.12238200   -1.38781700    0.00004000 
 H                 -3.89206800   -2.52939900    0.00000700 
	  



 S144 (S169) 

S1 Ind (IRC point 60 toward isomer 1), gas phase 

 
 C                  2.94542300    0.69815100   -0.00001700 
 C                  4.24871200    1.16070900   -0.00002100 
 C                  5.28901300    0.22906300   -0.00003800 
 C                  5.03958900   -1.15076600   -0.00005200 
 C                  3.74296000   -1.63900800   -0.00004800 
 C                  2.71374900   -0.69945900   -0.00003000 
 H                  4.44965600    2.22549800   -0.00001000 
 H                  6.31515600    0.57757000   -0.00004200 
 H                  5.87233400   -1.84352600   -0.00006500 
 H                  3.53142500   -2.70158200   -0.00005800 
 C                  1.62812400    1.38352800    0.00000000 
 N                  1.37306700   -0.91496500   -0.00002300 
 C                  0.67530700    0.27781600   -0.00000500 
 C                 -0.70164000    0.19505800    0.00000600 
 H                  0.84256100   -1.79681500   -0.00002900 
 O                  1.37051700    2.58584500    0.00001600 
 C                 -1.44355800   -1.07510200   -0.00000100 
 N                 -1.59853200    1.22767400    0.00002400 
 H                 -1.31594000    2.19621600    0.00003300 
 C                 -2.89804400    0.73138000    0.00003100 
 C                 -2.84442500   -0.67455200    0.00001600 
 O                 -0.95573400   -2.21389500   -0.00001700 
 C                 -4.11185200    1.40260200    0.00005000 
 C                 -4.00713300   -1.43077800    0.00001900 
 C                 -5.27179500    0.63003000    0.00005300 
 C                 -5.22720700   -0.76733800    0.00003800 
 H                 -4.16226700    2.48511400    0.00006100 
 H                 -6.23359400    1.12990100    0.00006700 
 H                 -6.15208300   -1.33157300    0.00004000 
 H                 -3.94488100   -2.51269100    0.00000700 
	  



 S145 (S169) 

S1 Ind (IRC point 80 toward isomer 1), gas phase 

 
 C                  2.93975800    0.69621200   -0.00001700 
 C                  4.23473900    1.18267900   -0.00002000 
 C                  5.29171400    0.27073200   -0.00003800 
 C                  5.06493400   -1.11212300   -0.00005100 
 C                  3.77584600   -1.62351700   -0.00004800 
 C                  2.73026400   -0.70406000   -0.00003100 
 H                  4.41525200    2.25114600   -0.00001000 
 H                  6.31159600    0.63709200   -0.00004100 
 H                  5.90885800   -1.79130200   -0.00006500 
 H                  3.58496100   -2.69003700   -0.00005800 
 C                  1.61366100    1.35961700    0.00000000 
 N                  1.38866400   -0.94135300   -0.00002400 
 C                  0.67701600    0.23953300   -0.00000500 
 C                 -0.69970000    0.16082800    0.00000500 
 H                  0.87630000   -1.83065000   -0.00002900 
 O                  1.33197900    2.55690900    0.00001600 
 C                 -1.45683200   -1.09888600   -0.00000100 
 N                 -1.58056600    1.20609800    0.00002400 
 H                 -1.27980100    2.17000000    0.00003300 
 C                 -2.88669300    0.73008700    0.00003100 
 C                 -2.85424900   -0.67733700    0.00001600 
 O                 -0.97906800   -2.24079500   -0.00001800 
 C                 -4.08795400    1.42325400    0.00005000 
 C                 -4.03083900   -1.41153200    0.00001900 
 C                 -5.26152300    0.67179000    0.00005300 
 C                 -5.23960400   -0.72599500    0.00003800 
 H                 -4.11788100    2.50652700    0.00006200 
 H                 -6.21461600    1.18793300    0.00006700 
 H                 -6.17381700   -1.27469400    0.00004100 
 H                 -3.98957700   -2.49445300    0.00000700 
 	  



 S146 (S169) 

S1 Ind (IRC point 100 toward isomer 1), gas phase 

 
 C                  2.93320400    0.69459700   -0.00001700 
 C                  4.21954100    1.20452400   -0.00002000 
 C                  5.29258100    0.31226600   -0.00003800 
 C                  5.08843900   -1.07336400   -0.00005100 
 C                  3.80740500   -1.60754100   -0.00004800 
 C                  2.74606000   -0.70808200   -0.00003100 
 H                  4.37990800    2.27621800   -0.00000900 
 H                  6.30594600    0.69621400   -0.00004000 
 H                  5.94333000   -1.73876200   -0.00006500 
 H                  3.63681300   -2.67753300   -0.00005900 
 C                  1.59850700    1.33560100    0.00000000 
 N                  1.40447600   -0.96766600   -0.00002400 
 C                  0.67874300    0.20126300   -0.00000500 
 C                 -0.69755400    0.12636100    0.00000500 
 H                  0.91109100   -1.86478900   -0.00003000 
 O                  1.29249100    2.52743000    0.00001600 
 C                 -1.46981700   -1.12240400   -0.00000100 
 N                 -1.56204500    1.18439900    0.00002400 
 H                 -1.24208000    2.14302600    0.00003200 
 C                 -2.87427400    0.72894300    0.00003100 
 C                 -2.86314700   -0.67967800    0.00001600 
 O                 -1.00311600   -2.26784200   -0.00001800 
 C                 -4.06278700    1.44358800    0.00005000 
 C                 -4.05282200   -1.39201400    0.00001900 
 C                 -5.24930000    0.71309300    0.00005300 
 C                 -5.24989500   -0.68480400    0.00003800 
 H                 -4.07252700    2.52722500    0.00006200 
 H                 -6.19356400    1.24509100    0.00006800 
 H                 -6.19314900   -1.21787100    0.00004100 
 H                 -4.03212000   -2.47552200    0.00000800 
 	  



 S147 (S169) 

S1 Ind (IRC point 120 toward isomer 1), gas phase 

 
 C                  2.92617700    0.69310800   -0.00001700 
 C                  4.20346400    1.22628000   -0.00002000 
 C                  5.29208000    0.35387900   -0.00003700 
 C                  5.11063400   -1.03424500   -0.00005100 
 C                  3.83820600   -1.59108900   -0.00004800 
 C                  2.76145900   -0.71174700   -0.00003100 
 H                  4.34371800    2.30080700   -0.00000900 
 H                  6.29865900    0.75521500   -0.00004000 
 H                  5.97633600   -1.68559900   -0.00006500 
 H                  3.68785400   -2.66414100   -0.00005900 
 C                  1.58329600    1.31173200    0.00000000 
 N                  1.42054400   -0.99364800   -0.00002400 
 C                  0.68056400    0.16333700   -0.00000600 
 C                 -0.69532000    0.09146300    0.00000500 
 H                  0.94519000   -1.89814300   -0.00003000 
 O                  1.25392400    2.49787900    0.00001600 
 C                 -1.48288200   -1.14597800   -0.00000100 
 N                 -1.54360300    1.16214000    0.00002400 
 H                 -1.20487600    2.11526700    0.00003200 
 C                 -2.86133600    0.72751000    0.00003100 
 C                 -2.87168800   -0.68196200    0.00001600 
 O                 -1.02825500   -2.29534500   -0.00001800 
 C                 -4.03672500    1.46353000    0.00005000 
 C                 -4.07400200   -1.37224900    0.00002000 
 C                 -5.23569100    0.75423500    0.00005300 
 C                 -5.25889100   -0.64348300    0.00003800 
 H                 -4.02622600    2.54715100    0.00006200 
 H                 -6.17088900    1.30189400    0.00006800 
 H                 -6.21098800   -1.16064800    0.00004200 
 H                 -4.07385800   -2.45595000    0.00000800 
	  



 S148 (S169) 

S1 Ind (IRC point 140 toward isomer 1), gas phase 

 
 C                  2.91884900    0.69183900   -0.00001600 
 C                  4.18671400    1.24800700   -0.00001900 
 C                  5.29036600    0.39569100   -0.00003700 
 C                  5.13170800   -0.99488700   -0.00005100 
 C                  3.86857100   -1.57424300   -0.00004900 
 C                  2.77646000   -0.71502000   -0.00003100 
 H                  4.30677600    2.32497300   -0.00000800 
 H                  6.28984900    0.81430200   -0.00003900 
 H                  6.00824300   -1.63171200   -0.00006500 
 H                  3.73842000   -2.64990700   -0.00005900 
 C                  1.56808300    1.28795900    0.00000000 
 N                  1.43735300   -1.01975600   -0.00002500 
 C                  0.68229000    0.12601700   -0.00000600 
 C                 -0.69312800    0.05635200    0.00000500 
 H                  0.98103600   -1.93147700   -0.00003100 
 O                  1.21699300    2.46847100    0.00001600 
 C                 -1.49626000   -1.16945200   -0.00000100 
 N                 -1.52550500    1.13960500    0.00002400 
 H                 -1.16746600    2.08673700    0.00003200 
 C                 -2.84812900    0.72598300    0.00003100 
 C                 -2.87999500   -0.68404500    0.00001600 
 O                 -1.05492900   -2.32308700   -0.00001800 
 C                 -4.01032800    1.48292900    0.00005000 
 C                 -4.09438000   -1.35240400    0.00002000 
 C                 -5.22105400    0.79476800    0.00005300 
 C                 -5.26672700   -0.60253300    0.00003800 
 H                 -3.97971000    2.56615900    0.00006100 
 H                 -6.14698200    1.35784200    0.00006800 
 H                 -6.22745700   -1.10352900    0.00004200 
 H                 -4.11454100   -2.43588100    0.00000800 
	  



 S149 (S169) 

S1 Ind (IRC point 149 toward isomer 1), gas phase  (final IRC point) 

 
 C                  2.91566600    0.69124300   -0.00001600 
 C                  4.17924700    1.25740800   -0.00001900 
 C                  5.28937200    0.41381200   -0.00003700 
 C                  5.14060600   -0.97749000   -0.00005100 
 C                  3.88144700   -1.56653300   -0.00004900 
 C                  2.78316400   -0.71614400   -0.00003100 
 H                  4.29071200    2.33531000   -0.00000800 
 H                  6.28573600    0.83980500   -0.00003900 
 H                  6.02157400   -1.60819700   -0.00006500 
 H                  3.76002700   -2.64327300   -0.00006000 
 C                  1.56146700    1.27735700    0.00000000 
 N                  1.44460300   -1.03030300   -0.00002500 
 C                  0.68332900    0.10925500   -0.00000600 
 C                 -0.69213400    0.04069000    0.00000500 
 H                  0.99733700   -1.94630700   -0.00003100 
 O                  1.20028500    2.45512400    0.00001600 
 C                 -1.50225800   -1.17971000   -0.00000100 
 N                 -1.51716500    1.12962900    0.00002400 
 H                 -1.14986200    2.07390700    0.00003000 
 C                 -2.84208500    0.72553700    0.00003100 
 C                 -2.88346100   -0.68462400    0.00001600 
 O                 -1.06751300   -2.33560200   -0.00001800 
 C                 -3.99848000    1.49143400    0.00005000 
 C                 -4.10281300   -1.34347600    0.00002000 
 C                 -5.21423600    0.81238800    0.00005300 
 C                 -5.26966100   -0.58455100    0.00003900 
 H                 -3.95945800    2.57439000    0.00006100 
 H                 -6.13616300    1.38196300    0.00006800 
 H                 -6.23394800   -1.07870700    0.00004200 
 H                 -4.13156300   -2.42678900    0.00000800 
	  



 S150 (S169) 

S0 NHxInd (IRC point 1 toward isomer 2), gas phase 

 
 C                 -2.06443612   -2.35508106    0.22383318 
 C                 -2.75190112   -3.54718906    0.37542018 
 C                 -4.07508312   -3.59811706   -0.04995682 
 C                 -4.67239112   -2.46684106   -0.60886382 
 C                 -3.98452612   -1.26460606   -0.76139582 
 C                 -2.66598212   -1.22264606   -0.33598082 
 H                 -2.26128212   -4.40874306    0.81408818 
 H                 -4.64539612   -4.51326106    0.05079618 
 H                 -5.70519112   -2.52382006   -0.93494482 
 H                 -4.45970712   -0.39373306   -1.19568982 
 C                 -0.68522312   -1.98513706    0.57220418 
 N                 -1.78136812   -0.14440706   -0.38315182 
 C                 -0.59966412   -0.51548006    0.12575518 
 C                  0.41866788    0.43012994    0.13283218 
 H                 -1.64793112    1.09860194   -0.76175282 
 O                  0.17584088   -2.65694006    1.08422618 
 C                  0.12770488    1.72392294   -0.41282382 
 N                  1.74472988    0.42716094    0.57611118 
 C                  2.29075088    1.64984594    0.27877218 
 C                  1.32678888    2.49444994   -0.31299582 
 O                 -1.01250912    2.06322594   -0.88708582 
 C                  3.59844288    2.10931594    0.48360418 
 C                  1.64390088    3.80503794   -0.68331982 
 C                  3.88988388    3.40565094    0.10732618 
 C                  2.92776088    4.25665394   -0.46896282 
 H                  4.36217388    1.47567794    0.91664018 
 H                  4.89666188    3.77915694    0.25895918 
 H                  3.20604788    5.26584694   -0.74642882 
 H                  0.88600388    4.43667794   -1.13130082 
 C                  2.51888088   -0.71741106    1.02779218 
 C                  3.11012488   -1.51848206   -0.12591482 
 H                  1.87106088   -1.35147906    1.62797618 
 H                  3.30557588   -0.33802406    1.68384718 
 H                  2.31384488   -1.92388706   -0.75366182 
 H                  3.76038088   -0.89576906   -0.74577982 
 H                  3.69390988   -2.35772606    0.25923018 
	  



 S151 (S169) 

S0 NHxInd (IRC point 20 toward isomer 2), gas phase 

 
 C                 -2.06755000   -2.37957500    0.23136100 
 C                 -2.75734300   -3.56694500    0.37990900 
 C                 -4.08262600   -3.60694700   -0.04977200 
 C                 -4.67686000   -2.47572600   -0.60753100 
 C                 -3.98052600   -1.27663300   -0.75559800 
 C                 -2.66688900   -1.25042200   -0.32590300 
 H                 -2.27584900   -4.43444400    0.81688900 
 H                 -4.65646900   -4.52022900    0.04873300 
 H                 -5.70929500   -2.52987800   -0.93485800 
 H                 -4.44352500   -0.39835200   -1.18822400 
 C                 -0.68662400   -1.99530300    0.57483900 
 N                 -1.79016600   -0.16232800   -0.37921500 
 C                 -0.62299300   -0.51542400    0.11791000 
 C                  0.41051600    0.44726000    0.12329200 
 H                 -1.61758100    1.34887000   -0.83340600 
 O                  0.17891700   -2.65768400    1.08487800 
 C                  0.14578600    1.72576400   -0.40852600 
 N                  1.74083900    0.42973500    0.57137900 
 C                  2.29573800    1.64742300    0.28208100 
 C                  1.33274200    2.49239700   -0.31019000 
 O                 -0.99430800    2.13757400   -0.90570900 
 C                  3.60430500    2.10929800    0.48619400 
 C                  1.64674200    3.80528600   -0.68211700 
 C                  3.89369300    3.40434400    0.10899900 
 C                  2.92873000    4.25519500   -0.46822500 
 H                  4.36961100    1.47726000    0.91919800 
 H                  4.89990700    3.77963300    0.25935200 
 H                  3.20729000    5.26441500   -0.74592600 
 H                  0.88824400    4.43621300   -1.12971700 
 C                  2.51322000   -0.71606800    1.02579300 
 C                  3.10847100   -1.51814000   -0.12541000 
 H                  1.86688300   -1.34931400    1.62806400 
 H                  3.29918400   -0.33423300    1.68119900 
 H                  2.31506600   -1.92523400   -0.75574600 
 H                  3.75899800   -0.89450000   -0.74387300 
 H                  3.69291900   -2.35596900    0.26197700 
	  



 S152 (S169) 

S0 NHxInd (IRC point 40 toward isomer 2), gas phase 

 
 C                 -2.06819800   -2.38747000    0.23463900 
 C                 -2.74432700   -3.58261500    0.38959100 
 C                 -4.07075700   -3.64014800   -0.03448300 
 C                 -4.67816300   -2.51684200   -0.59259100 
 C                 -3.99424200   -1.31058400   -0.74625700 
 C                 -2.67877600   -1.26515800   -0.32345800 
 H                 -2.24998900   -4.44195300    0.82692700 
 H                 -4.63246900   -4.55989500    0.06949600 
 H                 -5.71073300   -2.58320500   -0.91548700 
 H                 -4.47100900   -0.44114500   -1.17993000 
 C                 -0.68888600   -1.98778300    0.56909100 
 N                 -1.81163600   -0.16206500   -0.38762000 
 C                 -0.64120300   -0.50201300    0.10371700 
 C                  0.39414000    0.46772900    0.10608000 
 H                 -1.62063100    1.43282400   -0.86078700 
 O                  0.18131700   -2.64414200    1.07700500 
 C                  0.14961100    1.75137900   -0.41736500 
 N                  1.72510400    0.43516200    0.55756800 
 C                  2.29590700    1.64701700    0.27991000 
 C                  1.34452700    2.50498900   -0.31132800 
 O                 -0.98332600    2.19486400   -0.91914100 
 C                  3.60918200    2.09348700    0.49313000 
 C                  1.67638800    3.81637300   -0.67495400 
 C                  3.91512100    3.38614800    0.12422000 
 C                  2.96196400    4.25032300   -0.45358100 
 H                  4.36444400    1.44986400    0.92559500 
 H                  4.92470400    3.74821700    0.28176800 
 H                  3.25459700    5.25703500   -0.72419800 
 H                  0.92939900    4.45961900   -1.12216900 
 C                  2.48653100   -0.71432600    1.02070200 
 C                  3.09376400   -1.51737900   -0.12338200 
 H                  1.83079300   -1.34582600    1.61257400 
 H                  3.26405300   -0.33677900    1.68855100 
 H                  2.30673100   -1.92366800   -0.76254600 
 H                  3.75158500   -0.89493600   -0.73490100 
 H                  3.67208200   -2.35585700    0.27100800 
	  



 S153 (S169) 

S0 NHxInd (IRC point 51 toward isomer 2), gas phase (final IRC point) 

 
 C                 -2.06508300   -2.38455200    0.23318400 
 C                 -2.72933500   -3.58570600    0.39550000 
 C                 -4.05716500   -3.65581600   -0.02239400 
 C                 -4.67525100   -2.53833200   -0.58116800 
 C                 -4.00192800   -1.32611900   -0.74192900 
 C                 -2.68468000   -1.26738900   -0.32539700 
 H                 -2.22538500   -4.43982600    0.83362400 
 H                 -4.61271000   -4.57929500    0.08588500 
 H                 -5.70905200   -2.61194800   -0.90032800 
 H                 -4.48779900   -0.46121900   -1.17652300 
 C                 -0.68890200   -1.97705900    0.56200000 
 N                 -1.82301400   -0.15792300   -0.39499000 
 C                 -0.65062000   -0.49233500    0.09449800 
 C                  0.38580100    0.47729900    0.09771800 
 H                 -1.62465400    1.45379600   -0.87052300 
 O                  0.18529400   -2.63021600    1.06813900 
 C                  0.14838600    1.76317000   -0.42316900 
 N                  1.71551000    0.43648400    0.55163000 
 C                  2.29266900    1.64525500    0.27843400 
 C                  1.34758500    2.51041400   -0.31262100 
 O                 -0.98302400    2.21156300   -0.92562400 
 C                  3.60904200    2.08044700    0.49737500 
 C                  1.69142700    3.82129800   -0.66990700 
 C                  3.92606200    3.37227300    0.13461000 
 C                  2.98004400    4.24497200   -0.44251200 
 H                  4.35888200    1.42984000    0.92973000 
 H                  4.93777300    3.72780000    0.29563500 
 H                  3.27865000    5.25137500   -0.70959100 
 H                  0.94973800    4.47201200   -1.11735600 
 C                  2.47404400   -0.71256700    1.01986800 
 C                  3.07821900   -1.52218800   -0.12098500 
 H                  1.82083000   -1.33894400    1.61979200 
 H                  3.25555100   -0.33105200    1.68058900 
 H                  2.29092000   -1.92777400   -0.75976600 
 H                  3.73934700   -0.90403900   -0.73374800 
 H                  3.65382400   -2.36136900    0.27663700 
	  



 S154 (S169) 

S0 NHxInd (IRC point 1 toward isomer 1), gas phase 

 
 C                 -2.06443612   -2.35508106    0.22383318 
 C                 -2.75190112   -3.54718906    0.37542018 
 C                 -4.07508312   -3.59811706   -0.04995682 
 C                 -4.67239112   -2.46684106   -0.60886382 
 C                 -3.98452612   -1.26460606   -0.76139582 
 C                 -2.66598212   -1.22264606   -0.33598082 
 H                 -2.26128212   -4.40874306    0.81408818 
 H                 -4.64539612   -4.51326106    0.05079618 
 H                 -5.70519112   -2.52382006   -0.93494482 
 H                 -4.45970712   -0.39373306   -1.19568982 
 C                 -0.68522312   -1.98513706    0.57220418 
 N                 -1.78136812   -0.14440706   -0.38315182 
 C                 -0.59966412   -0.51548006    0.12575518 
 C                  0.41866788    0.43012994    0.13283218 
 H                 -1.64793112    1.09860194   -0.76175282 
 O                  0.17584088   -2.65694006    1.08422618 
 C                  0.12770488    1.72392294   -0.41282382 
 N                  1.74472988    0.42716094    0.57611118 
 C                  2.29075088    1.64984594    0.27877218 
 C                  1.32678888    2.49444994   -0.31299582 
 O                 -1.01250912    2.06322594   -0.88708582 
 C                  3.59844288    2.10931594    0.48360418 
 C                  1.64390088    3.80503794   -0.68331982 
 C                  3.88988388    3.40565094    0.10732618 
 C                  2.92776088    4.25665394   -0.46896282 
 H                  4.36217388    1.47567794    0.91664018 
 H                  4.89666188    3.77915694    0.25895918 
 H                  3.20604788    5.26584694   -0.74642882 
 H                  0.88600388    4.43667794   -1.13130082 
 C                  2.51888088   -0.71741106    1.02779218 
 C                  3.11012488   -1.51848206   -0.12591482 
 H                  1.87106088   -1.35147906    1.62797618 
 H                  3.30557588   -0.33802406    1.68384718 
 H                  2.31384488   -1.92388706   -0.75366182 
 H                  3.76038088   -0.89576906   -0.74577982 
 H                  3.69390988   -2.35772606    0.25923018 
	  



 S155 (S169) 

S0 NHxInd (IRC point 20 toward isomer 1), gas phase 

 
 C                 -2.06094400   -2.34796100    0.22258100 
 C                 -2.75238400   -3.54370500    0.37413900 
 C                 -4.07271200   -3.59842600   -0.04906100 
 C                 -4.67260000   -2.46528100   -0.60943100 
 C                 -3.99139800   -1.26504100   -0.76359900 
 C                 -2.67141400   -1.22047600   -0.33881900 
 H                 -2.25837800   -4.40295200    0.81325700 
 H                 -4.64293500   -4.51351200    0.05182900 
 H                 -5.70545300   -2.52348300   -0.93506900 
 H                 -4.47074000   -0.39664800   -1.19848900 
 C                 -0.68298600   -1.97732400    0.57040600 
 N                 -1.79499800   -0.16718500   -0.37985500 
 C                 -0.57464300   -0.52100100    0.13556200 
 C                  0.41841900    0.41183200    0.13924500 
 H                 -1.92021400    0.78008800   -0.74151400 
 O                  0.17634600   -2.65778800    1.08484200 
 C                  0.10599500    1.74313400   -0.42547300 
 N                  1.73850800    0.42277700    0.57623100 
 C                  2.29091000    1.65522300    0.27575500 
 C                  1.33551400    2.49967000   -0.31215000 
 O                 -0.98265900    2.08826800   -0.88612000 
 C                  3.59543900    2.10708300    0.48333700 
 C                  1.64377800    3.80271500   -0.68262900 
 C                  3.88841400    3.40872700    0.10586000 
 C                  2.93192000    4.25774300   -0.46807400 
 H                  4.35930700    1.47375400    0.91617900 
 H                  4.89585600    3.78011900    0.25873600 
 H                  3.20941900    5.26693200   -0.74582000 
 H                  0.88231300    4.43025300   -1.13088300 
 C                  2.51871800   -0.71814500    1.02823100 
 C                  3.11029400   -1.51809500   -0.12612300 
 H                  1.87075200   -1.35492400    1.62566700 
 H                  3.30422300   -0.33632800    1.68452600 
 H                  2.31263500   -1.92404300   -0.75168000 
 H                  3.76100400   -0.89638900   -0.74680900 
 H                  3.69360500   -2.35731200    0.25959400 
	  



 S156 (S169) 

S0 NHxInd (IRC point 40 toward isomer 1), gas phase 

 
 C                 -2.06051700   -2.36314000    0.22618500 
 C                 -2.75043900   -3.55907900    0.37879500 
 C                 -4.07130900   -3.61825500   -0.04239900 
 C                 -4.68558900   -2.49267700   -0.60519000 
 C                 -4.01181200   -1.29155800   -0.76199100 
 C                 -2.68973300   -1.24893200   -0.33567600 
 H                 -2.25650000   -4.41833600    0.81776500 
 H                 -4.63439600   -4.53727100    0.06262200 
 H                 -5.71882800   -2.56144800   -0.92738400 
 H                 -4.49110700   -0.42278900   -1.19640300 
 C                 -0.68159200   -1.97811700    0.57063500 
 N                 -1.82246800   -0.19147500   -0.37855900 
 C                 -0.58337300   -0.52253300    0.13334400 
 C                  0.40255200    0.41965100    0.13267300 
 H                 -1.99503100    0.73783900   -0.74702400 
 O                  0.17876500   -2.65773700    1.08692000 
 C                  0.11413800    1.77809600   -0.43215800 
 N                  1.72367200    0.42272700    0.56963100 
 C                  2.29479700    1.65411000    0.27433400 
 C                  1.35646900    2.51097800   -0.30991600 
 O                 -0.94592500    2.17334600   -0.89992600 
 C                  3.59931600    2.10108700    0.48392800 
 C                  1.66452600    3.81191400   -0.67986100 
 C                  3.89964400    3.40507800    0.11003800 
 C                  2.95381000    4.26356600   -0.46365200 
 H                  4.36182500    1.46571600    0.91615800 
 H                  4.90939500    3.76815500    0.26763100 
 H                  3.23823700    5.27162100   -0.73830900 
 H                  0.90045400    4.43675200   -1.12743500 
 C                  2.50411900   -0.71879100    1.02545400 
 C                  3.10835900   -1.51381400   -0.12604900 
 H                  1.85481900   -1.36036800    1.61580500 
 H                  3.28271900   -0.33393100    1.68832600 
 H                  2.31647300   -1.92713400   -0.75411300 
 H                  3.75694100   -0.88793700   -0.74478900 
 H                  3.69656000   -2.34791000    0.26340300 
	  



 S157 (S169) 

S0 NHxInd (IRC point 60 toward isomer 1), gas phase 

 
 C                 -2.06080300   -2.36165400    0.22379400 
 C                 -2.72886900   -3.56897300    0.38666400 
 C                 -4.05062000   -3.65362000   -0.02582700 
 C                 -4.68431100   -2.53954300   -0.58984000 
 C                 -4.03088800   -1.32729300   -0.75611200 
 C                 -2.70608700   -1.25704100   -0.33851800 
 H                 -2.21566400   -4.41610800    0.82713300 
 H                 -4.59825600   -4.58107300    0.08656500 
 H                 -5.71812700   -2.62503000   -0.90623200 
 H                 -4.53009600   -0.47050000   -1.19197600 
 C                 -0.68700900   -1.96094600    0.56254700 
 N                 -1.84894600   -0.18716700   -0.38767900 
 C                 -0.60184600   -0.50474400    0.12106100 
 C                  0.38513100    0.43796300    0.11988400 
 H                 -2.03521900    0.73771800   -0.75718900 
 O                  0.17614100   -2.63639600    1.08029500 
 C                  0.11296200    1.80570400   -0.43967900 
 N                  1.70593200    0.42775600    0.55808700 
 C                  2.29236900    1.65333400    0.27025700 
 C                  1.36708100    2.52522600   -0.31192500 
 O                 -0.94279800    2.21115600   -0.90464500 
 C                  3.60329500    2.07823500    0.48760300 
 C                  1.69951400    3.82380300   -0.67200800 
 C                  3.92650900    3.37934900    0.12376200 
 C                  2.99545600    4.25466200   -0.44799400 
 H                  4.35351600    1.42750700    0.91829300 
 H                  4.94116800    3.72563700    0.28751700 
 H                  3.29533500    5.26013400   -0.71568800 
 H                  0.94865200    4.46519000   -1.11861800 
 C                  2.47857500   -0.71586300    1.02095100 
 C                  3.09991700   -1.50513900   -0.12523700 
 H                  1.82170500   -1.35989800    1.59882300 
 H                  3.24745800   -0.33360600    1.69661300 
 H                  2.31746200   -1.91872600   -0.76486600 
 H                  3.75454300   -0.87558900   -0.73386100 
 H                  3.68574700   -2.33863100    0.26908400 
	  



 S158 (S169) 

S0 NHxInd (IRC point 80 toward isomer 1), gas phase 

 
 C                 -2.05739800   -2.35471700    0.21923500 
 C                 -2.69835900   -3.57429400    0.39325900 
 C                 -4.02029900   -3.68715200   -0.00930300 
 C                 -4.67666500   -2.58651800   -0.57354200 
 C                 -4.04813200   -1.36150300   -0.75050100 
 C                 -2.72141800   -1.26139500   -0.34311100 
 H                 -2.16289700   -4.40701200    0.83472300 
 H                 -4.55021600   -4.62389800    0.11069000 
 H                 -5.71090000   -2.69201600   -0.88255400 
 H                 -4.56968400   -0.51842500   -1.18698800 
 C                 -0.69098400   -1.93656000    0.55220100 
 N                 -1.87638400   -0.17866900   -0.39870200 
 C                 -0.62284500   -0.48300800    0.10782800 
 C                  0.36578500    0.45726000    0.10922300 
 H                 -2.07464000    0.74278200   -0.76826200 
 O                  0.17735600   -2.60517600    1.07101800 
 C                  0.10869800    1.83165600   -0.44509800 
 N                  1.68494300    0.43145700    0.54972400 
 C                  2.28598900    1.64969400    0.26699900 
 C                  1.37398900    2.53736300   -0.31250500 
 O                 -0.94448500    2.24382100   -0.90746200 
 C                  3.60410800    2.04803100    0.48947000 
 C                  1.73322900    3.83217700   -0.66273100 
 C                  3.95235900    3.34443100    0.13510400 
 C                  3.03683700    4.23831000   -0.43244000 
 H                  4.34081500    1.38003800    0.91664300 
 H                  4.97270800    3.67170100    0.30249700 
 H                  3.35413800    5.24023900   -0.69332900 
 H                  0.99734500    4.49209300   -1.10733400 
 C                  2.45234500   -0.71313600    1.01879600 
 C                  3.08545100   -1.49873600   -0.12320800 
 H                  1.79142600   -1.35830200    1.58887700 
 H                  3.21432400   -0.33109400    1.70224200 
 H                  2.30955300   -1.91163700   -0.77119100 
 H                  3.74512900   -0.86731200   -0.72446200 
 H                  3.66854400   -2.33248300    0.27465400 
	  



 S159 (S169) 

S0 NHxInd (IRC point 81 toward isomer 1), gas phase (final IRC point) 

 
 C                 -2.05712900   -2.35435800    0.21893100 
 C                 -2.69672900   -3.57455300    0.39337100 
 C                 -4.01865300   -3.68882900   -0.00873100 
 C                 -4.67614500   -2.58884400   -0.57289500 
 C                 -4.04887000   -1.36317900   -0.75025500 
 C                 -2.72208800   -1.26155400   -0.34333500 
 H                 -2.16017000   -4.40655400    0.83481100 
 H                 -4.54764000   -4.62604500    0.11155500 
 H                 -5.71037000   -2.69533400   -0.88157000 
 H                 -4.57156000   -0.52079000   -1.18670300 
 C                 -0.69112500   -1.93535300    0.55168800 
 N                 -1.87774200   -0.17807800   -0.39913600 
 C                 -0.62388500   -0.48186500    0.10731200 
 C                  0.36480900    0.45822900    0.10893000 
 H                 -2.07672600    0.74316500   -0.76868500 
 O                  0.17749300   -2.60365000    1.07048200 
 C                  0.10848200    1.83295600   -0.44514200 
 N                  1.68389400    0.43167200    0.54952500 
 C                  2.28568600    1.64951600    0.26691100 
 C                  1.37432600    2.53793700   -0.31241200 
 O                 -0.94465600    2.24566600   -0.90742400 
 C                  3.60418200    2.04653300    0.48937800 
 C                  1.73484300    3.83251000   -0.66231800 
 C                  3.95365400    3.34264700    0.13529200 
 C                  3.03885500    4.23741600   -0.43196800 
 H                  4.34025300    1.37772600    0.91631100 
 H                  4.97430900    3.66893100    0.30266800 
 H                  3.35701900    5.23911500   -0.69265800 
 H                  0.99965400    4.49327800   -1.10677400 
 C                  2.45103200   -0.71296500    1.01889700 
 C                  3.08417800   -1.49878300   -0.12291800 
 H                  1.79000400   -1.35796500    1.58896100 
 H                  3.21295600   -0.33086600    1.70237600 
 H                  2.30829100   -1.91168300   -0.77090700 
 H                  3.74398500   -0.86753000   -0.72421200 
 H                  3.66712500   -2.33254400    0.27512400 
	  



 S160 (S169) 

S1 NHxInd (IRC point 1 toward isomer 2), gas phase 

 
 C                 -2.02534653   -2.34796043    0.22568407 
 C                 -2.73184653   -3.52888343    0.35473607 
 C                 -4.06243153   -3.54825643   -0.05469893 
 C                 -4.68468353   -2.40200043   -0.59019593 
 C                 -3.99817653   -1.21341443   -0.72874293 
 C                 -2.65406853   -1.19075843   -0.31559793 
 H                 -2.25233253   -4.40896243    0.76678707 
 H                 -4.63829353   -4.46171643    0.03875507 
 H                 -5.72205953   -2.46003043   -0.89752993 
 H                 -4.46538953   -0.32692643   -1.14029493 
 C                 -0.63324653   -1.99591543    0.55390007 
 N                 -1.78470753   -0.16753443   -0.34645993 
 C                 -0.55270653   -0.58958643    0.15882707 
 C                  0.41555347    0.41065657    0.13009507 
 H                 -1.68201253    1.03464457   -0.70942193 
 O                  0.23132447   -2.73113043    1.03635207 
 C                  0.09839747    1.71900657   -0.41020493 
 N                  1.73215647    0.41664657    0.54094607 
 C                  2.28001847    1.65263557    0.25184407 
 C                  1.30196447    2.49205457   -0.32032793 
 O                 -1.04015953    2.06784857   -0.86690393 
 C                  3.58025347    2.10806957    0.45165007 
 C                  1.60895547    3.80296357   -0.68555593 
 C                  3.86725547    3.41439257    0.08075207 
 C                  2.89829547    4.25925657   -0.47976893 
 H                  4.34738347    1.47158157    0.87479607 
 H                  4.87361947    3.79038457    0.22739607 
 H                  3.16742947    5.27180457   -0.75454893 
 H                  0.84520947    4.43557457   -1.12208593 
 C                  2.49327247   -0.71820643    1.04190807 
 C                  3.14529447   -1.51828143   -0.07948693 
 H                  1.81227847   -1.36384343    1.59538907 
 H                  3.24003347   -0.32723943    1.73727307 
 H                  2.37722747   -1.94695543   -0.72591293 
 H                  3.81122447   -0.89409343   -0.68126693 
 H                  3.72389747   -2.34290143    0.34266207 
	  



 S161 (S169) 

S1 NHxInd (IRC point 20 toward isomer 2), gas phase 

 
 C                 -2.02059900   -2.36644500    0.23241300 
 C                 -2.73312200   -3.54440300    0.35886500 
 C                 -4.06113000   -3.55262400   -0.05304800 
 C                 -4.68495700   -2.40168700   -0.59038300 
 C                 -3.99600000   -1.22017000   -0.72538700 
 C                 -2.64779500   -1.20586300   -0.30807500 
 H                 -2.26248300   -4.42985400    0.76941300 
 H                 -4.64156600   -4.46368100    0.03777600 
 H                 -5.72230900   -2.46113800   -0.89766200 
 H                 -4.45254000   -0.32706000   -1.13488200 
 C                 -0.63457100   -2.00188300    0.55534400 
 N                 -1.80216700   -0.17737100   -0.34806000 
 C                 -0.57450300   -0.59025400    0.15229300 
 C                  0.40571100    0.41659000    0.12587800 
 H                 -1.64346400    1.33255300   -0.79572300 
 O                  0.23868600   -2.73036700    1.03858900 
 C                  0.11616400    1.71354100   -0.40343200 
 N                  1.73140100    0.41651200    0.54082400 
 C                  2.27905100    1.64423100    0.25471300 
 C                  1.30072300    2.48568600   -0.31919600 
 O                 -1.02608300    2.12761300   -0.88195300 
 C                  3.58257700    2.10690400    0.45291000 
 C                  1.60787000    3.80304700   -0.68582700 
 C                  3.86533600    3.40932700    0.08197100 
 C                  2.89243400    4.25716100   -0.48061800 
 H                  4.35125800    1.47221800    0.87576100 
 H                  4.87108200    3.78765900    0.22728400 
 H                  3.16289500    5.26948000   -0.75484800 
 H                  0.84432200    4.43598100   -1.12182400 
 C                  2.49323600   -0.72002000    1.04151900 
 C                  3.14593900   -1.51877000   -0.07936400 
 H                  1.81326800   -1.36524900    1.59550200 
 H                  3.23904600   -0.32804800    1.73730700 
 H                  2.37861300   -1.94727800   -0.72673800 
 H                  3.81206900   -0.89419200   -0.68064600 
 H                  3.72461100   -2.34384800    0.34184800 
	  



 S162 (S169) 

S1 NHxInd (IRC point 40 toward isomer 2), gas phase 

 
 C                 -2.01964100   -2.37299700    0.23538900 
 C                 -2.72259200   -3.55830000    0.36587300 
 C                 -4.05178700   -3.57916600   -0.04262000 
 C                 -4.68540700   -2.43403700   -0.57952300 
 C                 -4.00511000   -1.24710800   -0.71772300 
 C                 -2.65630100   -1.21719500   -0.30609300 
 H                 -2.24367100   -4.43934900    0.77645000 
 H                 -4.62439300   -4.49495700    0.05079700 
 H                 -5.72302300   -2.50087500   -0.88436000 
 H                 -4.47068400   -0.35877300   -1.12755400 
 C                 -0.63698700   -1.99228300    0.55120600 
 N                 -1.82113100   -0.17448200   -0.35587300 
 C                 -0.59350000   -0.57813500    0.14123800 
 C                  0.38978800    0.43092100    0.11453300 
 H                 -1.64818900    1.42224000   -0.82495000 
 O                  0.24663000   -2.70915400    1.03386300 
 C                  0.12080900    1.73346300   -0.40847200 
 N                  1.71640200    0.41474100    0.53275600 
 C                  2.27913500    1.63713300    0.25572000 
 C                  1.31157800    2.48906800   -0.31746800 
 O                 -1.00864500    2.18796800   -0.89365400 
 C                  3.58526300    2.09120600    0.45885900 
 C                  1.62412700    3.80501600   -0.68119300 
 C                  3.87535300    3.39318900    0.09110400 
 C                  2.91022100    4.24996300   -0.47228800 
 H                  4.35030600    1.45224600    0.88177700 
 H                  4.88300300    3.76505200    0.23979100 
 H                  3.18901600    5.26087600   -0.74320900 
 H                  0.86360700    4.44158900   -1.11699900 
 C                  2.47502100   -0.72301600    1.03762700 
 C                  3.14060800   -1.51762500   -0.07880500 
 H                  1.79334400   -1.37083700    1.58513200 
 H                  3.21447000   -0.32902400    1.73910200 
 H                  2.38104800   -1.94967800   -0.73289000 
 H                  3.80881800   -0.88961300   -0.67421600 
 H                  3.72001700   -2.33985600    0.34702000 
	  



 S163 (S169) 

S1 NHxInd (IRC point 56 toward isomer 2), gas phase (final IRC point) 

 
 C                 -2.01656900   -2.36798200    0.23299600 
 C                 -2.69931900   -3.56340000    0.37389600 
 C                 -4.02990500   -3.60579800   -0.02571900 
 C                 -4.68096500   -2.47069100   -0.56332200 
 C                 -4.01894900   -1.27385000   -0.71149900 
 C                 -2.66754800   -1.22035100   -0.30908300 
 H                 -2.20254000   -4.43395300    0.78563200 
 H                 -4.58968500   -4.52873400    0.07486400 
 H                 -5.71946000   -2.55266500   -0.86157400 
 H                 -4.50219800   -0.39562400   -1.12267600 
 C                 -0.63889600   -1.97425400    0.54075300 
 N                 -1.84184700   -0.16758500   -0.36626100 
 C                 -0.60955000   -0.56129300    0.12778000 
 C                  0.37584100    0.44607100    0.10308000 
 H                 -1.65417500    1.45515000   -0.83686800 
 O                  0.25098400   -2.68537400    1.02075200 
 C                  0.11895600    1.75195800   -0.41554500 
 N                  1.70110200    0.41725700    0.52425900 
 C                  2.27446900    1.63452200    0.25324600 
 C                  1.31674500    2.49827500   -0.31940800 
 O                 -1.00915200    2.21346700   -0.90059800 
 C                  3.58570000    2.06991200    0.46398700 
 C                  1.64968100    3.81248900   -0.67422800 
 C                  3.89421000    3.36932100    0.10501900 
 C                  2.94076700    4.23987100   -0.45730000 
 H                  4.34029400    1.41811600    0.88581300 
 H                  4.90573500    3.72811500    0.25931200 
 H                  3.23243700    5.24888300   -0.72179000 
 H                  0.90067600    4.46276700   -1.10978700 
 C                  2.45480400   -0.72046600    1.03643100 
 C                  3.12429300   -1.51889900   -0.07470500 
 H                  1.77104600   -1.36544000    1.58335000 
 H                  3.19183000   -0.32444500    1.73921300 
 H                  2.36712800   -1.95217900   -0.73062900 
 H                  3.79590600   -0.89342100   -0.66901600 
 H                  3.70089100   -2.34048900    0.35615800 
	  



 S164 (S169) 

S1 NHxInd (IRC point 1 toward isomer 1), gas phase 

 
 C                 -2.02534653   -2.34796043    0.22568407 
 C                 -2.73184653   -3.52888343    0.35473607 
 C                 -4.06243153   -3.54825643   -0.05469893 
 C                 -4.68468353   -2.40200043   -0.59019593 
 C                 -3.99817653   -1.21341443   -0.72874293 
 C                 -2.65406853   -1.19075843   -0.31559793 
 H                 -2.25233253   -4.40896243    0.76678707 
 H                 -4.63829353   -4.46171643    0.03875507 
 H                 -5.72205953   -2.46003043   -0.89752993 
 H                 -4.46538953   -0.32692643   -1.14029493 
 C                 -0.63324653   -1.99591543    0.55390007 
 N                 -1.78470753   -0.16753443   -0.34645993 
 C                 -0.55270653   -0.58958643    0.15882707 
 C                  0.41555347    0.41065657    0.13009507 
 H                 -1.68201253    1.03464457   -0.70942193 
 O                  0.23132447   -2.73113043    1.03635207 
 C                  0.09839747    1.71900657   -0.41020493 
 N                  1.73215647    0.41664657    0.54094607 
 C                  2.28001847    1.65263557    0.25184407 
 C                  1.30196447    2.49205457   -0.32032793 
 O                 -1.04015953    2.06784857   -0.86690393 
 C                  3.58025347    2.10806957    0.45165007 
 C                  1.60895547    3.80296357   -0.68555593 
 C                  3.86725547    3.41439257    0.08075207 
 C                  2.89829547    4.25925657   -0.47976893 
 H                  4.34738347    1.47158157    0.87479607 
 H                  4.87361947    3.79038457    0.22739607 
 H                  3.16742947    5.27180457   -0.75454893 
 H                  0.84520947    4.43557457   -1.12208593 
 C                  2.49327247   -0.71820643    1.04190807 
 C                  3.14529447   -1.51828143   -0.07948693 
 H                  1.81227847   -1.36384343    1.59538907 
 H                  3.24003347   -0.32723943    1.73727307 
 H                  2.37722747   -1.94695543   -0.72591293 
 H                  3.81122447   -0.89409343   -0.68126693 
 H                  3.72389747   -2.34290143    0.34266207 
	  



 S165 (S169) 

S1 NHxInd (IRC point 20 toward isomer 1), gas phase 

 
 C                 -2.03087700   -2.35231000    0.22573900 
 C                 -2.73559300   -3.53152600    0.35429800 
 C                 -4.06808500   -3.55070500   -0.05577900 
 C                 -4.68921800   -2.41066900   -0.58909700 
 C                 -4.00031200   -1.21794300   -0.72819700 
 C                 -2.66965300   -1.21456000   -0.31291300 
 H                 -2.25620500   -4.41145200    0.76656200 
 H                 -4.64210900   -4.46492600    0.03893100 
 H                 -5.72641800   -2.46735800   -0.89682800 
 H                 -4.46464700   -0.33014700   -1.14015400 
 C                 -0.63509000   -1.99706500    0.55343100 
 N                 -1.78051900   -0.20121500   -0.33268400 
 C                 -0.54432100   -0.58931500    0.16088700 
 C                  0.41390300    0.41320000    0.12802200 
 H                 -1.87895000    0.77934700   -0.67088100 
 O                  0.22899800   -2.72924400    1.03473700 
 C                  0.08593300    1.73921900   -0.42013500 
 N                  1.72523100    0.41633600    0.53619600 
 C                  2.28523000    1.65978700    0.25101600 
 C                  1.31375700    2.49775900   -0.31785800 
 O                 -1.00854300    2.11738700   -0.87412100 
 C                  3.58241000    2.10767400    0.45260100 
 C                  1.61160500    3.80080700   -0.68424100 
 C                  3.87189100    3.41829000    0.08065600 
 C                  2.90532100    4.25957300   -0.47802500 
 H                  4.34983400    1.47157700    0.87613600 
 H                  4.87828800    3.79299300    0.22812700 
 H                  3.17340500    5.27256700   -0.75291800 
 H                  0.84320000    4.42777200   -1.12083300 
 C                  2.48855800   -0.71606800    1.04178500 
 C                  3.14330600   -1.51699300   -0.07984500 
 H                  1.80697500   -1.36397600    1.59339600 
 H                  3.23504600   -0.32043200    1.73443400 
 H                  2.37614800   -1.94723400   -0.72605300 
 H                  3.80985700   -0.89280600   -0.68046900 
 H                  3.72113500   -2.33968900    0.34674200 
	  



 S166 (S169) 

S1 NHxInd (IRC point 40 toward isomer 1), gas phase 

 
 C                 -2.03695500   -2.37103600    0.23072400 
 C                 -2.73968400   -3.55630900    0.36021600 
 C                 -4.07327300   -3.58536900   -0.04770600 
 C                 -4.69997000   -2.45014500   -0.58067700 
 C                 -4.01362400   -1.25384400   -0.71893800 
 C                 -2.68418300   -1.24045500   -0.30553200 
 H                 -2.25675900   -4.43488400    0.77154200 
 H                 -4.64070000   -4.50356500    0.04863700 
 H                 -5.73692500   -2.50962400   -0.88904000 
 H                 -4.48289700   -0.36863000   -1.13120800 
 C                 -0.64065000   -2.00026800    0.55015200 
 N                 -1.79883000   -0.21120500   -0.33032900 
 C                 -0.55708200   -0.58073400    0.15196900 
 C                  0.39938900    0.43317600    0.11191100 
 H                 -1.92584400    0.75734500   -0.67064800 
 O                  0.23024300   -2.72407500    1.02976100 
 C                  0.09127400    1.77310700   -0.43051100 
 N                  1.71295200    0.42691000    0.52105600 
 C                  2.29213500    1.66596800    0.24914500 
 C                  1.33240700    2.51582800   -0.31779300 
 O                 -0.98875200    2.17857900   -0.88662400 
 C                  3.59418800    2.10105500    0.45810200 
 C                  1.64412900    3.81635200   -0.67941600 
 C                  3.89860500    3.41065500    0.09163800 
 C                  2.94213400    4.26260300   -0.46826400 
 H                  4.35465500    1.45669100    0.88183900 
 H                  4.90805200    3.77479900    0.24421400 
 H                  3.22045700    5.27380900   -0.73976900 
 H                  0.88241900    4.45112600   -1.11644700 
 C                  2.46373000   -0.70784800    1.03690900 
 C                  3.12843000   -1.51095000   -0.07758700 
 H                  1.77395600   -1.35393900    1.58038800 
 H                  3.20445100   -0.31424500    1.73679600 
 H                  2.36756100   -1.94189600   -0.73059100 
 H                  3.80129100   -0.88793600   -0.67228000 
 H                  3.70136500   -2.33287300    0.35681500 
	  



 S167 (S169) 

S1 NHxInd (IRC point 60 toward isomer 1), gas phase 

 
 C                 -2.03559600   -2.36820900    0.22944900 
 C                 -2.71562700   -3.56618100    0.36856700 
 C                 -4.05033200   -3.62122800   -0.02977700 
 C                 -4.69686200   -2.49735200   -0.56178000 
 C                 -4.03148800   -1.28863300   -0.70867000 
 C                 -2.69991000   -1.24844400   -0.30534800 
 H                 -2.21202100   -4.43314800    0.77978900 
 H                 -4.60185900   -4.54835200    0.07296500 
 H                 -5.73465900   -2.57359600   -0.86383100 
 H                 -4.52138600   -0.41487700   -1.12148100 
 C                 -0.64453800   -1.98167500    0.53787000 
 N                 -1.82382400   -0.20481300   -0.33852000 
 C                 -0.57592300   -0.55990500    0.13624600 
 C                  0.38287900    0.45327900    0.09650700 
 H                 -1.96678800    0.75749300   -0.67930200 
 O                  0.23481500   -2.69815000    1.01310600 
 C                  0.08999200    1.79857800   -0.44157900 
 N                  1.69534300    0.43384100    0.51068200 
 C                  2.28910500    1.66617900    0.24654300 
 C                  1.34207400    2.53007800   -0.32122300 
 O                 -0.98627600    2.21077900   -0.89688200 
 C                  3.59724600    2.07826400    0.46569900 
 C                  1.67951000    3.82760300   -0.67260700 
 C                  3.92566800    3.38414400    0.10949900 
 C                  2.98407100    4.25225900   -0.45059800 
 H                  4.34412300    1.41836600    0.88942800 
 H                  4.93961900    3.73191200    0.26978700 
 H                  3.27833800    5.26097100   -0.71465100 
 H                  0.93280400    4.47941000   -1.11049100 
 C                  2.43678600   -0.70215900    1.03538900 
 C                  3.10403100   -1.51049200   -0.07374900 
 H                  1.74197200   -1.34426000    1.57619000 
 H                  3.17537400   -0.30898200    1.73755100 
 H                  2.34505300   -1.93627500   -0.73212700 
 H                  3.78615500   -0.89263000   -0.66325000 
 H                  3.66711700   -2.33635500    0.36588300 
	  



 S168 (S169) 

S1 NHxInd (IRC point 80 toward isomer 1), gas phase 

 
 C                 -2.03033500   -2.36320100    0.22353700 
 C                 -2.68703300   -3.57288200    0.37282000 
 C                 -4.02390500   -3.65163000   -0.01061100 
 C                 -4.69138600   -2.53824900   -0.53763100 
 C                 -4.04727800   -1.31789200   -0.69457200 
 C                 -2.71277700   -1.25289700   -0.30582800 
 H                 -2.16206800   -4.42864300    0.78082700 
 H                 -4.56006400   -4.58683900    0.09968900 
 H                 -5.73102200   -2.63040300   -0.82895600 
 H                 -4.55832900   -0.45495900   -1.10456400 
 C                 -0.64435800   -1.96247900    0.51908300 
 N                 -1.84644000   -0.19581000   -0.34620700 
 C                 -0.59263300   -0.53902800    0.11922000 
 C                  0.36816100    0.47227000    0.08288300 
 H                 -2.00267500    0.76176700   -0.68693800 
 O                  0.24525900   -2.67250400    0.98513800 
 C                  0.08941700    1.82058700   -0.45262700 
 N                  1.67842900    0.44039300    0.50515000 
 C                  2.28521200    1.66609700    0.24728900 
 C                  1.35025900    2.54178300   -0.32344200 
 O                 -0.98262400    2.23774800   -0.91083700 
 C                  3.59811600    2.05795600    0.47532800 
 C                  1.70996200    3.83538000   -0.66779000 
 C                  3.94746900    3.35954500    0.12620600 
 C                  3.01969400    4.24102900   -0.43587500 
 H                  4.33297100    1.38538400    0.89977100 
 H                  4.96508800    3.69302800    0.29304400 
 H                  3.32839700    5.24681600   -0.69466000 
 H                  0.97690300    4.50083600   -1.10818500 
 C                  2.40975800   -0.69654500    1.04067600 
 C                  3.06422800   -1.52357700   -0.06217400 
 H                  1.71173500   -1.32650100    1.59065000 
 H                  3.15472700   -0.30212500    1.73491400 
 H                  2.29841800   -1.94766200   -0.71330200 
 H                  3.75203700   -0.91919000   -0.65904600 
 H                  3.61841100   -2.35146000    0.38481500 
	  



 S169 (S169) 

S1 NHxInd (IRC point 82 toward isomer 1), gas phase (final IRC point) 

 
 C                 -2.02965000   -2.36281800    0.22242800 
 C                 -2.68422700   -3.57355200    0.37244400 
 C                 -4.02150600   -3.65414000   -0.00885400 
 C                 -4.69109600   -2.54142000   -0.53450100 
 C                 -4.04890500   -1.32003500   -0.69223300 
 C                 -2.71392200   -1.25310400   -0.30558900 
 H                 -2.15718000   -4.42850200    0.77947400 
 H                 -4.55629500   -4.59005900    0.10205400 
 H                 -5.73108000   -2.63478300   -0.82421900 
 H                 -4.56202300   -0.45786300   -1.10125300 
 C                 -0.64400600   -1.96101200    0.51640500 
 N                 -1.84846900   -0.19483200   -0.34653500 
 C                 -0.59394800   -0.53721400    0.11739100 
 C                  0.36696800    0.47396100    0.08144900 
 H                 -2.00589700    0.76232400   -0.68720500 
 O                  0.24667900   -2.67070100    0.98094700 
 C                  0.08957000    1.82245300   -0.45402800 
 N                  1.67692000    0.44108600    0.50483800 
 C                  2.28488900    1.66619500    0.24756900 
 C                  1.35111400    2.54277400   -0.32381800 
 O                 -0.98194400    2.24003600   -0.91285900 
 C                  3.59808900    2.05646300    0.47669400 
 C                  1.71273700    3.83594800   -0.66776200 
 C                  3.94924800    3.35762200    0.12801000 
 C                  3.02280500    4.24008100   -0.43472100 
 H                  4.33184700    1.38295800    0.90151900 
 H                  4.96710300    3.68996400    0.29564500 
 H                  3.33277900    5.24556200   -0.69318300 
 H                  0.98093300    4.50240800   -1.10871800 
 C                  2.40688700   -0.69586900    1.04206600 
 C                  3.05964600   -1.52577100   -0.05961300 
 H                  1.70835900   -1.32398600    1.59342600 
 H                  3.15270100   -0.30119800    1.73520900 
 H                  2.29304600   -1.94907400   -0.71024400 
 H                  3.74891700   -0.92361500   -0.65705800 
 H                  3.61184800   -2.35430200    0.38861200 
 
 


	Försättsblad
	MS-REV-NEW
	SI-REV

