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Azetidin-1-yl substituents to tune the photochemistry of photoactive molecules

G. Bassolino1, P. Rivera-Fuentes1*

1Laboratorium für Organische Chemie, ETH Zürich, Vladimir-Prelog-Weg 1-5/10, 8093, Zürich

The ability to tune the photochemical evolution of a chromophore through structural modification
is crucial to design photoresponsive materials for biological or chemical applications. There have
been reports of remarkable increases in the fluorescence quantum yields of several dyes upon
swapping a dialkylamino substituent for an azetidin-1-yl group (Figure 1a),[1,2] possibly arising from
the inhibition of the formation of Twisted Intramolecular Charge Transfer (TICT) states (Figure
1b).[1,2] A photoprotecting group (PPG) is a chemical moiety that masks the activity of the
compounds it is bound to, and that can be removed upon excitation with one or two photons.[3]

7-Dialkylamino-4‑methyl-coumarin derivatives have been widely used as PPGs, even though the
photorelease efficiencies (φPA) of the caged compounds tend to be moderate to low (usually below
20%).[3,4] We reasoned that the formation of a TICT state could be a competitive process for the
photorelease reaction of 7-dialkylamino coumarins, and that substitution with an azetidin-1-yl
group might prove beneficial. To test this hypothesis, we prepared a series of caged esters of
7-diethylamino (1a-b) and 7-azetidin-1-yl (2a-b) 4-methyl coumarin derivatives (Figure 1c) and
measured their φPA (Figure 1d). The azetidin-1-yl substituted coumarins showed a higher φPA than
the 7-diethylamino derivatives, with values comparable to julolidine‑fused derivatives (3a-b), that
cannot form a TICT state (Figure 1d). These results constitute a proof-of-principle demonstration of
the feasibility to exploit the inhibition of TICT states formation by azetidines to enhance the
quantum yield of photochemical processes that are in kinetic competition with TICT states
formation. We are actively investigating other applications of this substitution, to broaden the
scope even further. 

Figure 1. (a) Reported increase in fluorescence quantum yield (φF) for 7-(azetidin-1-yl)-4-methyl
coumarin. (b) TICT state for a generic 7-dialkylamino-4-methyl coumarin. (c) Structures of the
4-methyl-coumarin benzoates studied. (d) Measured quantum yield of photorelease (φPA).
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