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In this study, we investigated the turn-off luminescence mechanism of the MOF labeled EuL (Eu: europium (III), L: 4-(pyrimidin-5-yl) benzoic acid), reported as a selective chemical sensor to vapors of aniline. To get deeper into the sensing mechanism, we performed a theoretical study using the DFT (Density Functional Theory) along with multiconfigurational ab initio methods. Based on the multireference CASSCF/NEVPT2 calculations, the sensitization channel from the ligand (antenna) to the Eu3+ ions was assessed in detail, that is, intersystem crossing (ISC) from the S1 to the T1 electronic state of the antenna, with subsequent energy transfer to the 5D0 state of Eu3+ ion. Finally, emission from the 5D0 state to the 7FJ state is evidenced. On the other hand, an analysis of the interaction of EuL with aniline evidences an energetic crossing between the orbitals of the antenna ligand and aniline in the active space. In presence of aniline, the T1 electronic state of the antenna appears 1.233 cm−1 under the 5D0 of Eu3+. Thus, the host-guest interaction induces an interference in the optimal energy gap for an efficient energy transfer from the T1 electronic state of the antenna to the 5D0 state of Eu3+. Therefore, the sensitization of the lanthanide is not carried out and a turn-off of the luminance is observed. With this in mind, we consider that the host-guest interactions and the employment of high-level theoretical approaches are imperative to raise new concepts that explain the sensing mechanism associated with chemical sensors.
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