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Transition metal hydrides are an important class of molecules used in many photocatalytic reactions and
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No one had every observed metal-hydride (M-H) bond stretching modes using TRIR due to low IR strefching modes of 1 in acetonitrile after 480 nm excitation (b} DFT- complex 2 at this window.
simulated TRIR spectrum of 1.
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By utilizing a robust transition metal hydride and sensitive equipment, perhaps M-H stretching modes
could be observed using TRIR, opening the door to future work with more reactive metal hydrides?
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[IrCp*(bpy)H]* is a hllghly photoactive molecule thg’[. 1S Figure 6. (a) Solid-state FT-IR (ATR) and (b) Raman spectra (Ao = 785 nm) TNE %
known to produce H, in the presence of light, acetonitrile, of 1 (red) and 2 (blue). Insets depict enlarged Ir-H and Ir-D modes. - Upon replicating experiment with 1 at
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spectroscopy of the complex in methanol suggest the still present’ suggesting they belong
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electronic transitions are difficult to use in making Wavenumber (cm™) Wavenumber (cm™)
assignments. Vibrational spectroscopy, such as FTIR, Figure 11. Ultrafast TRIR spectrum of 2 (left) and 1 (right) at the lower energy Ir-D stretches masked by

supplies structural information that would easily identify the _ Short-lived excited state! window centered at the Ir-D bleach in the presence of deuterated acetonitrile . .
presence of possible intermediates. However, weak IR 20 : | ; ~25 ps for both complexes after 480 nm excitation. ligand breathing modes

stretching modes make TRIR experiments of metal
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Figure 2. Experimental solid- Figure 3. DFT-calculated stretching excitation wavelength removed for clarity. Figure 9. UFTA decay kinetics at 500 nm for 1 (left) and 2

state ATR-FTIR spectrum of modes of complexes highlighted in (right).
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Figure 1. UFTA spectrum of [IrCp*(bpy)H]* in = 5% bipyridine) radical anion,
the presence of methanol after 400 nm spectrometer - confirming metal-to-ligand charge
excitation. optical \ transfer (MLCT) excited state.
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5- Complexes cis-[Ir(bpy).H,]* (1) and cis-[Ir(bpy).D,]* (2) were synthesized and their photophysics exarr_milned.
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o ' Static vibrational spectra revealed weak but measurable Ir-H and Ir-D stretching modes. I N
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N ) _ NIR difference spectra are also shown on right. Laser
wavenumber {em) Figure 5. Schematic of our ultrafast TRIR setup. scatter at excitation wavelength removed for clarity.

Figure 4. FTIR spectra of a variety of solvents.
(1) J. Am. Chem. Soc. 2016, 138, 13509-13512. J. Phys. Chem. A, 2018, 122, 4430-4436.

Transmission
o
~

o
()

CHE-1465068




