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Photoresponsive polypeptides: Photoinduced random coil /cx-helix transitions in Poly(L-glutamic acid) containing azobenzene units

Pieroni, O.; Fissi, A.; Angelini, N.; Lenci, F. Acc. Chem. Res., 2001, 34,
9-17.
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Directed bending of a polymer film by light

Yu, Y.; M. Makoto, M.; T. lkeda, T. Nature, 2003, 425, 145.
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QM & MM calculations: UV/Vis spectra & Macromolecular system

Macromolecular system : MM
UV/Vis spectra :TD-DFT calculation (TINKER v4.2°%)
calculation (GAUSSIAN 03%)

4Frisch et al. GAUSSIAN 03, Revision B.05, Gaussian Inc. Wallingford, CT (2004).

5Ponder, J. W. TINKER, version 4.2; Washington University: St. Louis, MO, 2004.

6Briquet, L.; Vercauteren, D. P.; Perpete, E. A.; Jacquemin, D. Chem. Phys. Lett.,
2006, 417, 190-195.
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QM/MM calculation: Influence of the polypeptide conformation on the UV/Vis spectra

LSCF/MM calculation QM/MM partition
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TAB and CAB: UV/Vis spectra

UV/Vis spectra
m TAB and CAB in gas-phase and ethanol®

m n— 7 ~ 40 nm red-shifted
m ™ — 7 ~ 25 nm red-shifted

9Ref. in Fliegl et al. J. Am. Chem. Soc., 2003, 125, 9812-9827.
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Polypepdite secondary and supersecondary structures

QM/MM geometries of the Poly(L-glutamic acid) with TAB side chain

m «-containing structures

a-helix B-a-0 a-f-a

m (J-containing structures

(3-sheet (B-hairpin [3-strand

6°M€ RCTGE — Mont Sainte Odile — 2007

azobenzene side chain



QM/MM results
[ ]

UV/Vis spectra of the Poly(L-glutamic acid)
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TAB grafted on the polypeptide with a 3-strand conformation

Frontier orbitals involved in the n —— 7™ transition

n non-bonding orbital 7* anti-bonding orbital
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m UV/Vis spectra:
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B Good description of solvatochromic and photoisomerization shifts

= QM/MM calculations:

m ™ — 7" transition globally red-shifted: auxochromic shift
m Specific interactions: large blue-shift on the n — «* transition
(B-containing structures)

Outlooks

m Adding some AB groups at the MM level

m Dynamical behaviour of the AB photoisomerization
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