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[Abstract] Nickel(1) complex with methylamino quinonoid ([Ni(HL™®),]) induces color
change by methanol coordination in crystal, which comes from spin transition from singlet to
triplet. This spin transition does not occur by other volatile organic compounds (VOCs). The
similar ethylamino quinonoid analogue ([Ni(HL®),]) cannot induce it. DFT optimization
provided different coordination structure for these two Ni complexes in crystal: methanol
coordinates to Ni atom and makes hydrogen bond with quinonoid ligand of neighboring Ni
complex in [Ni(HL"®),] crystal but only hydrogen bond is formed in [Ni(HL®),]. CASPT2
calculation reproduced absorption peak of square planar Ni complex in CH,Cl, solution and
blue shift of visible reason absorption by methanol coordination in crystal.
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Figure 1 . Optimized structure in crystal calculated by QM/MM method.[3]

Table 1. Excitation energies (eV) to the lowest excited state with large oscillator strength?
calculated by DFT method with various functionals and CASPT2 method.

H,LM* [Ni(HL"),] [Ni(HL™);] + (2MeOH)
gas solution gas solution crystal gas solution crystal

B3LYP  4.037 3.811 2896 2.802 2833 3425 3350 3.379

BLYP 3716 3470 2017 1.937 2.445  2.383
LC-BLYP 4.620 4432 4159 3.990 4511 4.325

MO06 4120  3.908  3.097 3.032 3.674 3.584

MO6L 3959 3704 2191 2.100 2.697 2.651
CASPT2 3325 3637 2535 2516 2556 2553 2450 2.662

exp. 3.54 2.38

a) f>0.1 for DFT and f > 0.01 for CASPT2
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