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L Static Quantum Computational Details:

After the reaction path was traced out by the surface hopping molecular dynamics
trajectory, comparison of So to S; vertical excitation energies with B3LYP functional with
6-31++g(d,p) basis by using G09 program were conducted. The energetics and the
structural parameters were computed using the B3LYP functional with 6-31++g(d,p) basis.
All computations were carried out in the gas phase.

IL. Excited state dynamics using SHARC

Excited state dynamics studies were performed with the help of SHARC interfaced with
MOLPRO. For the dynamics, the nuclei were considered as classical particles and
Newton’s laws of motion were integrated with the velocity Verlet algorithm. A 0.5 fs time
step integration was used. A [2, 2] CAS space, and [4, 4] CAS space ware used for the
excited state dynamics computations. The CASSCF were performed with MOLPRO in a
State Averaged framework with equal weightage on each state. The probability of hopping
from one state to the other was computed using Tully’s surface hopping algorithm. The
dynamics were carried out in a microcanonical ensemble. Ten different dynamics runs were
performed from different initial conditions.

2. Additional Supporting Material

I. So to Si vertical excitation energy using the B3LYP, CAM-B3LYP, wB97x-D
functionals with 6-31++g(d,p) basis Computed UV-VIS spectra for computation.
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Figure S1: Vertical absorption spectra using TD-DFT level. The natural transition
orbitals (NTOs) are also shown in case of Si state (bright state) which remains same
across the three functionals.



11 More results from dynamics ([2, 2] CAS space)

The dynamics were carried out from ten different dynamic runs. Each run was executed from
different initial condition. Dynamics were initiated from the first excited state (S1) because S
is the brightest state. The black ball in section a (see Figure S2-S5) signifies the molecule at
that particular time. We have included excited state dynamics results from product yielding
trajectory in the main article. We have performed different dynamic run and we got the other
successful trajectory also. From S2-S5 we have plotted potential energy, dipole moment, N-N
and C-N bond distance and change in C-N-N angle with time. All these parameters together
explain the photochemical event here how N> release from the system.
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Figure S2: (a) Plot of the potential energies for molecule (A), trajectory with two singlet states.
(b) Change of dipole moment during dynamics. (c¢) Plot of N-N bond (red) and C-N bond (blue)
distance with time. (d) Change in C-N-N angle (highlighted) with time.
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Figure S3: (a) Plot of the potential energies for molecule (A), trajectory with two singlet states.
(b) Change of dipole moment during dynamics. (c) Plot of N-N bond (red) and C-N bond (blue)
distance with time. (d) Change in C-N-N angle (highlighted) with time.
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Figure S4: (a) Plot of the potential energies for molecule (A), trajectory with two singlet states.
(b) Change of dipole moment during dynamics. (c¢) Plot of N-N bond (red) and C-N bond (blue)
distance with time. (d) Change in C-N-N angle (highlighted) with time.
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Figure S5: (a) Plot of the potential energies for molecule (A), trajectory with two singlet states.
(b) Change of dipole moment during dynamics. (c¢) Plot of N-N bond (red) and C-N bond (blue)
distance with time. (d) Change in C-N-N angle (highlighted) with time.
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More results from dynamics ([4, 4] CAS space)
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Figure S6: Results from [4,4] CAS space dynamics (a) Plot of the potential energies for
molecule (A), trajectory with two singlet states. (b) Change of dipole moment during
dynamics. (c) Plot of N-N bond (red) and C-N bond (blue) distance with time. (d) Change in

C-N-N angle (highlighted) with time.
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Figure S7: Molecular orbital analysis throughout the trajectory ([4,4] CAS space).

IV.  Optimized geometry and co-ordinates
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Figure S8: Optimized geometry of our model (A)
Optimized energy: -675.269378198



Cartesian Coordinates in Angstroms:
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Figure S9: Optimized geometry of photoproduct
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Cartesian Coordinates in Angstroms:
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Figure S10: Optimized geometry of conical intersection geometry using MRSF-TDDFT
level of theory with BHHLYP functional and 6-31+G* basis set.

Cartesian Coordinates in Angstroms:
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Figure S11: Optimized geometry of conical intersection using [4,4] CASSCF with 6-31G*
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Cartesian Coordinates in Angstroms:
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