Quantum Chemical Studies of a Hemithioindigo-based

L UDWIG- Photodriven Molecular Motor
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The HTI-based Molecular Motor Reaction Path for Motor 1

The molecular motor is based on the photoswitch hemithioindigo (HTI)
« HTIl undergoes efficient and reversible Z/E isomerisation at the central double bond " o
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 Low temperature TH-NMR spectroscopy 0 20 40 60 80 100" 180

uncovered a four step process for the dihedral angle (°) B-1

rotation, consisting of two thermal and
two photoinduced steps [2]

« Excitation for both photoinduced steps
Is performed at 460 nm
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What do we want?

Elucidate the pathways for both photoinduced steps and identify the important points

necessary for the rotation
What do we use?

All calculations were done at CASSCF level of theory utilizing a (12/11) active space and the The Saga Continues...

6-31G* basis set. (powered by MOLPRO 2015) « As the rate of the rotation is limited by the barrier height of the
thermal step, Dube and coworkes synthesized an improved

HTIl-based motor

Active space and absorption spectra
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| i - TH-NMR spectroscopy uncoverd only a three step process:
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i T Two photoinduced and one thermal
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Vertical excitations and oscillator strengths

Char. CAS [eV] R52C[eV] CCSD[eV] TDDFT[eV] Exp. [eV] CAS[a.u.] CCSD[a.u.] TDDFT [a.u.]
S1 nm* 3.83 3.53 3.50 337 2.88 51 0.001 0.029 0.056
$2 nn* 5.40 4.19 3.85 3.64 3.64 52 0.148 0.114 0.093
$3 nm* 5.94 4.46 4.33 4.07 53 0.507 0.147 0.159

ni* 3.16 3.04 2.39
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nn* 3.66 3.40 3.05

Conclusion
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« Upon excitation at 460 nm the S1 state (nt*) is populated
* In both steps, A-1/B-1 and C-1/D-1, the 180° rotation Is completed via a conical

Intersection, which leads to the groundstate
« A competing channel via ISC to the groundstate is possible for A-1/B-1
* Theoretical pathways compare very well to the time-resolved pump-probe experiments
performed in the Riedle Group
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