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This study examines the photodynamics of weakly bound hydrogen-bonded molecular systems,
with a primary focus on developing a pragmatic computational protocol that incorporates
flexibility and quantum distributions of initial conditions for nonadiabatic dynamics. As a case
study, the photodynamics of 2,6-diaminopurine nucleobase-water clusters has been
investigated in both its 7H and 9H tautomeric forms. Simulations are performed in vacuum and
aqueous solution (implicit water clusters) using DFT/TDDFT electronic structure. Our results
highlight the influence of solvation on the excited-state dynamics and the role of conical
intersections in system relaxation back to the ground state. This study provides deeper insights
into the photophysics/photochemistry of purine derivatives and their implications for
photostability in biological and biomimetic systems.

SelmE TSl 4
> "
mmm— . . Vg
o > \\\ bd 3. Absorption e %
y R spectrum e
’ 1. Classical MD ‘il ® o
! : il B 1A [ ™™
\ 2. Quantum 3 : "\ /
k. Thermostat / - ? \ /
3 ’ R \ f
S 47 “.\l “1’
S _- // A g\ j’
Ad \ 7
\ '
. \ / 4.Nonadiabatic
- 5 - \yoossmmmorseeyt molecular
bonge geruste : \ /

o7 \ / dynamics

Figure 1. Schematic representation of workflow for simulating ultrafast relaxation of 2,6-diaminopurine
nucleobase-water clusters
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