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Table S1. Vertical excitation/de-excitation energies calculated at 6SA-CASSCF(12,9)
16-31G(d,p) level for all four minima, five intersystem crossings and one conical
intersection for both PNP and MNP system with including correction by MRCI and
CASPT2 methods at CASSCF optimized geometries.

S0 s1 T1 2
seomeny S owmrar ez R wmrar ez 80 wmrar ez S wmrel P2
MNPSOS 000 000 000 38 420 413 294 364 362 365 393 389
MNPSt 151 189 193 275 339 337 221 299 301 265 323 324
MNPTL 119 154 157 282 346 343 208 289 290 271 327 326
MNPT2 138 152 155 275 337 336 220 306 307 265 320 322

MNPSOSt 322 384 385 322 386 384 295 350 361 335 404 404
MNP-SOTL 254 310 312 302 366 364 255 324 326 303 366 3.66
MNP-SOT2 335 402 404 337 405 405 322 388 390 338 410 411
MNP-SITL 250 280 284 335 370 373 324 358 372 327 368 363

MNP-SIT21 248 301 302 298 358 356 255 323 327 298 358 358

MNP-SIT22 240 286 288 299 357 355 253 317 320 299 358 356
PNPSO 000 000 000 389 428 402 302 373 371 372 401 396
PNPSI 189 185 188 279 345 342 231 305 308 270 328 328
PNPTL 126 162 166 288 354 350 215 296 298 277 334 334
PNPT2 162 230 232 280 348 347 228 314 316 260 332 334
PNPSOSL 323 386 385 323 384 385 297 360 363 336 403 404
PNPSOTL 260 316 319 308 373 371 260 330 333 309 373 373
PNPSOT2 319 393 394 322 398 400 306 383 386 323 401 403
PNPSITL 301 343 349 370 430 435 353 424 431 366 423 430

PNPSIT21 253 306 308 300 360 350 260 328 331 300 362 36l

PNPSIT22 243 308 300 289 387 358 248 327 331 289 361 360




MNP-S, T,

03030°
MNP-S,T, @

Fig. S1 Electronic structures corresponding to the five intersystem crossings and one
conical intersection among Sy, S1, T; and T, potential energy surfaces associated
with torsion dihedral angle C,C3N 130414, respectively for PNP and MNP systems.
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Fig. S2 A typical trajectory for S; — T, relaxation pathway in terms of evolution
time for PNP system. (a) Potential energy profile with one-step intersystem crossing
via S1T2-1 and then stays on T2 as resonance trajectory, and (b) oscillatory motion of

the three torsion dihedral angles.
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Fig. S3 The same as Fig. S2, but for MNP system.
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Fig. S4 A typical trajectory for S; — S, relaxation pathway in terms of evolution time for
PNP system in the case of only considering two singlet states (S; and Sy) in dynamic
simulation. (a) Potential energy profile with one-step via S1S0 conical intersection, (b)
oscillatory motion of the three torsion dihedral angles.
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Fig. S5 The same as Fig. S4, but for MNP system.
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