The non-adiabatic deactivation of 9H-adenine:
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a comprehensive picture based
on mixed quantum-classical dynamics

Mario Barbatti and Hans Lischka

1.0 1

0.5 4

Absorption spectrum (arb. units)

0.0 4

‘\:rheo. S,»S,
\

N
~
~

277 an T267 nm T249 nm Tzss mo
T T T T T

-—40.0

4.0

45 5.0 5:5
AE._(eV)

exp

Fig. SI1 — 9H-Ade absorption spectrum in gas phase. Solid line (bottom abscissa):
experimental results of Clark et al. J. Phys. Chem. 69, 3615 (1965). Dashed line (top
abscissa): MR-CIS data used as initial condition for the dynamics. In the simulation a
phenomenological broadening 0.2 eV of was used and only Sy — S; transitions were
included. Transient spectra are usually measured at 277 and 267 nm. The maximum of
the band is at 249 nm. Ultrafast dissociation trough N-H dissociation is estimated to
occur below 233 nm. The theoretical vertical excitation is indicated as well.
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Fig. SI2 — Comparison between the vertical excitation (La) and the conical intersections
in 9H-adenine computed at the a) MR-CIS(6,4)/SA-4-CASSCF(12,10)/Bmix level and at
the b) CASPT2/SA-5-CASSCF(16,12)/6-31G* level. The graphs give the energy
(relative to the ground state minimum) as a function of the mass-weighted distance
between the conical intersection and the ground state minimum.
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Fig. SI3 — Linearly interpolated paths between the ground state minimum (FC) and the
conical intersections puckering at the C, atom (E,, top) and at the Cg atom (°S; and °H,,
bottom). The paths were calculated at the MR-CIS(6,4)/SA-4-CASSCF(12,10)/Bmix
level used in the dynamics simulations (right) and at the CASPT2/SA-5-
CASSCEF(16,12)/6-31G* level (left). The thick lines in the FC-E2 paths show the diabatic

nt* connection.
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Fig. SI4 — Ground and first excited state along the path on the crossing seam connecting
the 7Tg and the Eg conical intersections. CASSCF(12,10)/6-31G*.
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Fig. SI5 — Ground and first excited state along the path on the crossing seam connecting
the out-of-plane and the planar Cg-Ny ring-opening conical intersections.
CASSCF(12,10)/6-31G*.

S5



6
54
{1 Planar C_-N .
> 4
5 3 o~
g 2 .
2
1
0 1 ] 1 1 1 1
0 1 2 3 4 5

Reaction Coordinate

Fig. SI6 — Ground and first excited state along the path on the crossing seam connecting
the “H; and the planar Cg-Nj ring-opening conical intersections. CASSCF(12,10)/6-31G*.

S6



Energy (eV)

O ] ) I 1 1
0 1 2 3 4 5

Reaction Coordinate

Fig. SI7 — Ground and first excited state along the path on the crossing seam connecting
the B3 and S¢ MXSs. The dashed line shows the Vertical excitation energy into the
nn*-L, state at the same level. CASSCF(12,10)/6-31G*.
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Fig. SI8 — AE3; and AE,; energy gaps at the time of the S; — S, hopping.
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Cartesian coordinates of stationary points, minima on the crossing seam (MXS), and
conical intersections (CI)

XYZ format in A, optimized at MR-CIS(6,5)/SA-3-CAS(12,10)/6-31G* level.
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