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Introduction

The reversible helix-coil transition and the tubular cavity of phenylene
ethynylene foldamers™? present an ideal opportunity for the development of
stimuli responsive smart materials.’> However, the stimuli, e.g. solvent
composition and metal complexation, employed thus far to control the helix-
coil transition in such foldamers are invasive and therefore associated with the
formation of waste byproducts. Light on the other hand is perhaps the ideal
stimulus since it allows for precise temporal and spatial control and is non-
invasive. Hence, we’ve engaged in designing photoresponsive and more
specifically photoswitchable, i.e. reversible, foldamer systems.*

Here, we present our work on the synthesis of polymeric
photoswitchable systems, their photoresponsive conformational behavior, and
their transporting capabilities.®

Results and Discussion

Our approach is based on incorporation of photochromic azobenzene
moieties into the foldamer backbone such that the photoisomerization disrupts
the kinked connection leading to denaturation of the helix (Figure 1).*
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Figure 1. Prototype of a photoswitchable foldamer (left), which undergoes a
light-triggered unfolding (right).*

While in our initial work,* we could successfully demonstrate the folding
transition, several drawbacks became apparent, most notably: low conversion
(only 40% cis content in the photostationary state) and low loading capacity
(pinene and other hydrophobic guest could be bound to the interior but only in
a 1:1 ratio). To overcome these limitations, we have engaged in increasing the
azobenzene photochrome content and preparing polymeric versions of our
system (Figure 2).

S g2
increasing — increasing —
cargo —r = switching efficiency Lt -

B — ™~ -

- - = > -
— " — 1 -

- —

— o

- -

Figure 2. Improving the design by designing polymeric photoswitchable
foldamers composed of azobenzene repeat units only.

The synthesis of these backbones has been realized utilizing Pd-
catalyzed cross-coupling methodology to access the polymers in their reduced
and protected hydrazine forms, followed by oxidative deprotection to reveal
the polyazobenzenes. Synthesis as well as structural characterization of the
polymers will be presented and their folding behavior in the dark and after
irradiation will be presented.

Conclusions

New synthetic protocols for the generation of azobenzene-based
foldamers have been developed. The azobenzene main chain polymers have
been characterized with regard to their photochemical and thermal switching
behavior and the binding affinity of the respective isomeric forms to
hydrophobic guests have been evaluated. The resulting materials are
promising candidates for new “smart” delivering vehicles.
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