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Figure S1. Structure of BPNP at optimized Sy geometry with phenoxazine and naphthalene
molecular planes orthogonal with respect to each other

Figure S2. Structure of BPNP at optimized Sct-naph geometry, showing the decreased dihedral
angle between phenoxazine and naphthalene moieties.

Figure S3. Structure of BPNP at optimized Tcr-giph geometry, showing large displacement from
Sct-Naph geometry in the phenoxazine-naphthalene dihedral angle.



Figure S4. Structure of BPNP at optimized Ty g.naph geometry, showing little displacement of

dihedral angle from Sct.naph geometry.
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Coordinates of Sct.napn Optimized geometry
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Coordinates of Tcr_gipy geometry
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Coordinates of Ty g napn geometry
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Dynamic Correlation Effects in Tcr.naph=-TLe-Napn Energy Gap

—+— (CASSCF Energy Gap
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Figure S5. The CASSCF calculation gives lower energy for Tnaph-Local in all dihedral angles, but
with smaller energy gap at large angles. The CASSCF Energy gap plotted in the figure is E(Tcr.

Naph)-E(TLENaph), and the dynamic correlation difference is the difference in energy correction by
NEVPT2 for the two states.



ISC Rate Equation
The original formalism is discussed in Etinski et al.! where the cumulant expansion form of kisc
is

Kise = |(T‘HSOC|S)|2fe_iK1e_K2dt
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where the summation is over N normal modes of the molecule, and wg; corresponds to angular
frequency of i™" normal mode of the singlet state and wr; corresponds to angular frequency of i
normal mode of the triplet state. The M matrix, A vector, and C are defined as

M=]TQ% -0
A=JTQ2D

1
C=EDTQ%D

Where J is the Duschinsky Matrix and D is the shift vector for singlet normal nodes Qg and triplet
normal modes Qr

QT =] QS +D
and Q matrix elements are

(QS/T)ij = Siijl./Ti

The original equation is simplified by Moitra et al.? by dividing k;, into real and imaginary parts,
and further dividing the real part into time independent (TI) part and time dependent (TD) part:
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which, after dividing the integrand itself into real and imaginary part which are even and odd
functions respectively and then eliminating the imaginary part,

_RTT% _ RID
k,SC=2|<T|HSOC‘S)|Ze 2 fcos (et +x"e 2 dt
0

ISC Rate Calculation Details

The Duschinsky Rotation in Figure S6 matrix shows a much larger degree of mixing for Tcrpipn
state, which was large displacement from Scr.napn State compared to Ty g.napn State. The large displacement
leads to fast decay of cumulant expansion function, as shown in Figure S7b. On the contrary, transition
from Scrnaph t0 Trg-naph does not decay for time two orders of magnitude longer than for Tergiph.

(a) (b)
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0.50 = 0.50
025 0.25
100
0.00 0.00
150 Rt 150 —-0.25
-0.50 .50
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Figure S6. The Duschinsky Rotation matrix from Scr.naph State to (a) Tpg.naphstate and (b) Tergipn
state, demonstrating a larger degree of rotation for Tcrgipn as expected from the optimized
structures.
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Figure S7. The integrand of cumulant expansion for (a) Trg-naph and (b) Ter-giph.

The value of integral varies greatly according to the adiabatic energy gap, with near degeneracy
leading to maximum integral for Tyg.napn, Which has little geometry reorganization, and large
adiabatic energy gap leading to maximum integral for Tcr_gipn, Which can be attributed to its large
geometry distortion for Scr.naph geometry. The integrals with respect to the adiabatic energy gap
are plotted in Figure S8.
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Figure S8. The integral of cumulant expansion for (a) Trg-naph and (b) Tcr-giph.

CASSCEF State Averaging

The energetical ordering of Taph Local and Ter-giph changes according to averaging scheme
of CASSCEF. While averaging over 5 lowest triplets and 5 lowest singlets is selected in the work
due to its convergence in all geometries, it predicts lower energy for Tnaph Local. However, other



averaging schemes such as 5 triplets with 3 singlets or 5 triplets with 6 singlets yield Tcr.gipn Which
better fits the experimental evidence that Tcr.gipn is the lowest triplet state.>

Table S1 The energy ordering of Taph Local and Ter-giph according to averaging scheme

E(TLENaph)-E(Tcr-Biph)
5 Triplets + 3 Singlets 0.094
5 Triplets + 4 Singlets -0.13
5 Triplets + 5 Singlets -0.025
5 Triplets + 6 Singlets 0.05
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