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Abstract The photophysical properties of tetraphenylporphyrin manganese(I1l) chloride Mn'(TPP)CI in four solvents of
toluene (TOL), dichloromethane (DCM), acetonitrile (ACN) and N,N-dimethylformamide (DMF) were investigated through
the steady-state and the femtosecond transient absorption spectroscopy. The Mn'(TPP)C1 molecule is populated to the life-
times of the second excited singlet state (°S2) with pump pulse at 400 nm. Broad band white light continuum in the visible
region from 420 nm to 700 nm is used in the probe. With a detail analysis of the measured transient spectra, three decay time
constants 71, 72 and 3 corresponding to the lifetime of the second excited singlet state (°S2), the lifetime of the first excited
singlet state (°S1) and the first excited triplet state (°Ti1) are obtained in the four solvents. The results show that the
steady-state B-band and Q-band absorption and the bleaching signal of the femtosecond transient absorption exhibit
blue-shift. With the increase of the concentration of Mn''(TPP)CI1 in DCM, the lifetimes of the second excited singlet state
(°S2) had no significant change. And the lifetimes of the first excited singlet state (°S1) and the first excited triplet state (°T1)
shortened. In these four solvents, its °S: lifetime in nonpolar solvent TOL was the longest and the 3S; lifetime, *T lifetime
were the shortest. This is in accord with the largest 3S>—3S1 energy gap and the least 3S1—>So energy gap in TOL. From weak
polar solvent DCM to the more polar solvent DMF, the 3S; lifetime and °Ti lifetime shortened. With the solvent polarity in-
creasing from nonpolar solvent TOL to the more polar solvent ACN, the °S; lifetime shortened. While its 3S: lifetime be-
comes longer in polar solvent DMF. This is mainly caused by the axial ligation of nitrogen atom of coordinating solvent DMF
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with 3Sz of Mn"(TPP)CL. The structure of Mn''(TPP)CI changed from five-coordinate to six-coordinate. As a result, the
longer 3S; lifetime in DMF should be due to the combined influence of the polarity of solvent and the axial ligation and the

latter plays the main part.

Keywords tetraphenylporphyrin manganese(III) chloride; porphyrin; manganese; transient absorption spectroscopy
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Figure 1 UV-Vis absorption spectra of Mn"(TPP)Cl in TOL (Gray),
DCM (black), ACN (green) and DMF (red)
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Table 1 UV-Vis absorption spectral data of Mn'"(TPP)Cl in TOL,
DCM, ACN and DMF

Solvent gl B-band (Jy,/nm) Q-band (Ay.x/nm)
TOL 2.34 477 530 585 621
DCM 9.08 477 529 583 618
ACN 37.5 472 526 572 609
DMF 37.6 467 525 566 602
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Figure 2 Femtosecond transient absorption spectra of Mn'"'(TPP)CI in TOL (a), DCM (b), ACN (c) and DMF (d) monitored at different time delays. The
corresponding steady-state absorption spectra (black dotted lines) are shown as comparisons
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Figure 3 Femtosecond transient absorption spectra (a) and kinetic pro-
files (b) of Mn"(TPP)Cl (20 umol/L) in DCM obtained from the
SVD-GLF analysis and its kinetic profiles monitored at representative
wavelengths (c) (blue dotted lines, the corresponding steady-state absorption
spectra; Ay, A, and A3, multiexponential fitting results of the amplitudes; em-
pirical curve, gray; fitted curve, red)
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Table 2 Time constants for Mn'(TPP)CI from the SVD-GLF analysis
in different solvents

Solvent Concentration 7,/ps 7,/ps 75/ps
TOL 20 pmol/L 0.35 1.75 17.00
DCM 20 umol/L 0.32 3.25 33.70
DCM 40 umol/L 0.33 2.82 20.57
DCM 50 pmol/L 0.35 2.80 17.60
ACN 20 pmol/L 0.18 2.13 26.74
DMF 20 pmol/L 0.35 1.89 26.32
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