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Cartesian coordinates of the optimized points

Optimized with MRCIS

Stationary points, conical intersections, and intersystem crossing were optimized at the MRCIS level of
theory and the def2-SVP basis sets, with a CAS(6,5) reference space (MRCIS(6,5)) based on a SA(3S5 +27)-
CASSCF(12,9) orbitals (averaging over 3 singlet and 2 triplet states in a single CASSCF (complete-active-
space self-consisent-field) calculation). All geometries are given in .xyz format in A.
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C +0.935445 +0.841721 -0.001999 C +0.888321 +0.806950 -0.002767
C -0.259672 -1.102571 +0.004465 C -0.382071 -1.127271 +0.038820
C -1.447353 +0.785618 +0.004022 C -1.480746 +0.839174 +0.146849
N -0.308212 +1.490692 +0.000655 N -0.283220 +1.508776 -0.059506
N +0.882127 -0.506338 +0.000772 N +0.900226 -0.499149 +0.097660
N -0.294771 -2.443873 +0.006775 N -0.272204 -2.469598 -0.099260
N -1.464034 -0.502014 +0.006118 N -1.480895 -0.527572 +0.105429
0 +1.967265 +1.522002 -0.006279 0 +1.971923 +1.509660 -0.033796
H -2.378925 +1.340745 +0.005207 H -2.398527 +1.390555 +0.023599
H -0.310211 +2.491343 -0.001789 H -0.236615 +2.504992 -0.119700
H -1.174328 -2.910534 +0.011478 H -1.106896 -3.006082 +0.010234
H +0.559062 -2.957426 +0.007013 H +0.591971 -2.889991 +0.167944
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S1 minimum (1nNpix*)
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Optimized with MS-CASPT2

These Colns were optimized at the MS-CASPT2! level of theory with numerical gradients, the algo-rithm
of Levine et al.,2 and the ORcaA optimizer.> The calculations employed orbitals from an SA(4S)-
CASSCF(14,10)/ANO-L-VDZP calculation with Cholesky decomposition and a non-relativistic Hamiltonian;
in the MS-CASPT?2 step, all four roots were included, the IPEA shift* was set to zero, and an imaginary
shift® of 0.2 a.u. was applied. For S; /S, (o), the Co=0 bond length was constrained to 1.44A in order to
avoid convergence to the S; /S, (7) Coln. All geometries are given in .xyz format in A.
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Conical intersections

In Figure S1 we show the structures of the S;/Sy conical intersections (Colns) of 5AC. The Colns in (a) —
(c) were optimized with the MS-CASPT2 method in order to improve upon the results from Giussani et
al.,® which were optimized with the SS-CASPT2//CASSCF method. The reoptimizations at the MS-CASPT2
level was necessary, because SS-CASPT2 does not predict the correct topology of conical intersections.”
The Colns in (d) — (f) were optimized with the MRCIS method specified in the main manuscript.

The MS-CASPT2 optimizations showed that S;/Sy () is actually not a minimum on the S;/5
intersection seam, as previously reported by Giussani et al.® Instead, on both MS-CASPT2 and MRCIS
levels the optimization of S;/Sy (o)—characterized by a very long Co=0 bond—Ileads to S1/5 (7). Hence,
the structures of S1/Sy (a) shown in Figure S1 (a) and (d) could only be obtained with optimizations
under a constrained C2=0 bond length.
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Figure S1: Depictions of the conical intersection geometries of SAC. The Colns «, 3, and ~ in the top row
were obtained with MS-CASPT2 optimizations, whereas the bottom row was optimized with MRCIS. Note
that the « Colns (panels (a) and (d)) are not real minima on the intersection seam, but were obtained by
constraining the C=0 bond length.
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