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A: The yield of Np(Tn)
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Fig. A Kinetic traces illustrating the time profiles of (O.D.415 during the two-colour two-laser flash photolysis of Np (6.0 ( 10-3 M) with BP (6.0 ( 10-3 M) as the triplet sensitizer in Ar-saturated CCl4 solution at room temperature. a: with 355-nm laser irradiation without 425-nm laser irradiation. b: with 355 and 425-nm two-colour two-laser  irradiation.
The yield of Np(Tn) was calculated from the bleaching of transient absorption of Np(T1) at 415 nm to be 65% after the 425-nm laser irradiation in CCl4. Time profiles of the transient absorption at 415 nm were shown in Fig. A.
B: The evidence for formation of Cl-benzene complex induced by Np(Tn)
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Fig. B Kinetic traces illustrating the time profiles of (O.D.490 in the two-colour two-laser flash photolysis of Np (6.0 ( 10-3 M) with BP (6.0 ( 10-3 M) as triplet sensitizer in the absence and presence of benzene: 1.0, 1.5 M, in Ar-saturated CCl4 solution at room temperature. 

Two-colour two-laser excitation experiments were performed in the presence of various concentrations of benzene (0 ~ 2.0 M) in Ar-saturated CCl4 solution at room temperature. In the absence of benzene, the bleaching at 490 nm was observed and found to be similar to that at 415 nm. No change of transient absorption of Np(T1) at 415 nm was observed at various concentrations of benzene in the solutions. However, the bleaching at 490 nm decreased with increasing the concentration of benzene as shown in Fig. B. These results show that a Cl-benzene complex with absorption at 490 nm was generated from the reaction of benzene and Cl formed by dissociation of CCl4(T1) during 425-nm laser irradiation. Similar results were obtained when CCl4 was replaced by CH2Cl2. It is well known that Cl reacts with various arenes to give Cl-arene complexes with an absorption peak at 500 nm.1-3
C: The evidence for no electron transfer from Np(Tn) to Q 
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Fig. C-1 Transient absorption spectrum obtained at 100 ns after 308-nm excimer laser excitation during laser photolysis of Np (6.0 ( 10-3 M) with DCNB (0.1 M) in Ar-saturated acetonitrile solution at room temperature.
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Fig. C-2 Kinetic traces illustrating the time profiles of (O.D.570 and (O.D.685 in the 308-nm excimer laser flash photolysis of Np (6.0 ( 10-3 M) with DCNB (0.1 M) in Ar-saturated acetonitrile solution at room temperature.

Np monomer and dimer radical cations with absorption peaks at 625 and 685 nm and 570 nm, respectively, were observed under 308-nm excimer laser irradiation of Np (6.0 ( 10-3 M) with DCNB (0.1 M) mixture in Ar-saturated acetonitrile solution at room temperature.4 The spectra and time profiles were shown in Fig. C-1 and Fig. C-2, respectively. If DCNB could act as an electron acceptor for the quenching of Np(Tn), Np radical cation and DCNB radical anion would be observed, because 65% of Np(T1) was excited to give Np(Tn). No absorption peak in the 500-700 nm wavelengths was observed during the two-colour two-laser flash photolysis at the high concentration of DCNB (0.7 M) as shown in Fig. C-3. Fig. C-4 shows no absorption at 570 and 685 nm in the 300 ns time scale. The experimental results show that no electron transfer from Np(Tn) to Q occurred.
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Fig. C-4 Kinetic traces illustrating the time profiles of (O.D.570 and (O.D.685  in the two-colour two-laser flash photolysis of Np (6.0 ( 10-3 M) with BP (6.0 ( 10-3 M) and DCNB (0.7 M)  in Ar-saturated acetonitrile solution at room temperature. 
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Fig. C-3 Transient absorption spectra obtained at 100 ns after 425-nm laser excitation during two-colour two-laser flash photolysis of Np (6.0 ( 10-3 M) with BP (6.0 ( 10-3 M) and DCNB (0.7 M) in Ar-saturated acetonitrile solution at room temperature. a: with 355-nm laser irradiation without 425-nm laser irradiation. b: with 355 and 425-nm two-colour two-laser  irradiation.
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