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- Azobenzenes (AB) derivatives are a particularly interesting class of molecular photoswitches due to their capacity to reversibly photoisomerize between

@—) ' \'/ \/' ! their trans and cis configurations. This property is exploited in fields such as solar energy storage, smart materials or pharmacology (Figure 1),

hv depending on the photochemical properties such as the half-life (t,/,) of the cis isomer and the absorption range of the trans isomer [1], [2]. Strategies

/\ t,,,: years used to modulate these properties include substituting azobenzenes or incorporating them as side chains onto a polymer backbone, including peptoids.

t,,: hours to days O O/N-‘N Amax Vis Azobenzene derivatives have been previously incorporated all along a peptoid backbone with a strong impact on the photoswitching properties (Figure

Anax: Vis-NIR 2) [2]. Cyclization of peptoids by limiting their conformational flexibility should further affect the photoisomerization processes (Figure 2) [3]. In this

\_/ @ context, the integration of azobenzenes into cyclic peptoids is promising for the design of new modular photosensitive molecular switches. Their unique

Eisomer W' or A Zisomer EFF‘E';??:R';‘E-T%RS structure would represent an ideal and versatile platform to tune the properties of azobenzene. This project explores the integration of a single

VISION . azobenzene residue into a cyclic peptoid. The photoswitching properties of the obtained original molecules have been investigated using state of the art

RESTORATION /\ /\ mass spectrometry methods.
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Figure 1. Applications of azobenzene as photoswitchable compounds and the key properties to optimize
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Figure 2. Incorporating azobenzenes into cyclic peptoids to design new photoreactive materials [2], [3].
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\ / Figure 3. Pathway for the cyclization of peptoids from linear precursors [3].

0.8

a © Synthesized molecules H N

— ;\g O|4—_ \\‘ i
0'2__ \)LN/\H’N\)LOH N\/g\©\
0,0 1 =—a ’) H
0 ' 10600 ' 20(300 ' 3???;26(():)50600 ' 60600 ' 70600 ' 80600 MW. 750.9 g/mol MW 732 9 g/mol @
kg T In 2 \ NproNazoNproNproNproNpro /
Fi . .. . .. . . ) k = e E,/RT ot = —
igure 3. Experimental procedure and setup for determining the half-life of the cis isomer by LC-MS. C,4 Agilent Eclipse plus column; H,0 (0.01 h 1/2 k

% HCOOH) / ACN gradient.
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Figure 5. Survival yield curves of the linear and cyclic peptoid ions showing that the

Figure 4. MS/MS spectra of linear and cyclic peptoid ions as [M+H]* ions . Collision energy: 25 eV. Linear and cyclic peptoids ions present almost the same fragmentation pathways. evclic ions need more collision energy to dissociate.
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Figure 6. IMS mobilograms of linear and cyclic peptoid ions (HW: 40V; VW: 800 m/s), along with the experimental and theoretical collision cross sections (CCS — Molecular Dynamics simulations, PEPDROID force field + trajectory method in Collidoscope) of the cis and trans isomers.
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Figure 8. Back-isomerization kinetics monitoring. (A) Linear and cyclic 6-units peptoids, bearing a single azobenzene. (B) 6 or 5-unit cyclic peptoids, each containing one
azobenzene. In both cases, the remaining side chains are propyl. The results indicate that cyclization increases the half-life of the cis isomer and that ring size further
modulates this parameter.
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Figure 7. LC-MS analyses : EIC of linear and cyclic peptoid ions before and after UV light
irradiation (lightningcure LC8 L9588-02A lamp (ca. 220 - 400 nm).
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