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The use of light as energy source for organic synthesis has been emerged as a powerful tool to both explore
new reactivity and have environmentally friendly processes.' In the same way, the development of flow
chemistry in combination with light-driven processes allows to enhance the efficiency and the scalability of
the reaction.” In this context, photocyclization of aryl-enones promoted by visible light in the presence of
photocatalysts provides an innovative strategy for the synthesis of cycloalkanes, through radical
intermediates.’ After exploiting reactivity of different substituted aryl-enones to effort the [2+2]
photocycloaddition by the use of Eosin Y as photocatalyst using visible light irradiation, we decided to
transport this reaction under flow conditions in order to have a more efﬁcient process.

BATCH PROCESS

\\\ X=Ph:
PC: Eosin Y, NayEosin Y cis process (40°C, 2 h)
77% yield, > 5:1 dr (cis:trans)
LiBr, iPr,NEt, CH;CN trans process (rt, 18 h)
visible light 80% yield, > 1:5 dr (cis:trans)

X=0OMe: cis product
cis isomer trans isomer up to 56%, 6:1 dr (cis:trans)
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PC: Eosin Y, NayEosin Y Ph X NaOMe Ph—, X
LiBr, iPr,NEt, CHsCN H H MeOH, -10°C H; H
FLOW PROCESS 20 min of residence time 12h

visible light
X=Ph: cis product Trans product
>99% yield, 9:1 dr (cis:trans) >99%
X=0OMe: cis product
>99%, >99:1 dr (cis:trans)

Figure 1: [2+2] photocycloaddition of aryl-enones in batch and in flow.

Different reaction conditions have been tested using symmetric and asymmetric substrates to achieve the
bicycle products in good yields as a mixture of isomers. With our delight, for the symmetric aryl-enone, it was
possible to find the conditions to selectively drive the cycloaddition towards one or the other isomer. Also, the
best reaction conditions have been used in flow leading to reduced reaction time, increased productivity and
selectivity towards the cis isomer preferentially, both for symmetric and asymmetric substrates. The cis isomer
can be quantitatively converted into the trans isomer under basic conditions.

References:

[1] M. Neumann, K. Zeitler, Chem. Eur. J. 2013, 19, 6950.

[2] K. Jahnisch, V. Hessel, H. Lowe, M. Baerns, Angew. Chem. Int. Ed. 2004, 43, 406—446.

[3] F. Medici, S. Resta, P. Presenti, L. Caruso, A. Puglisi, L. Raimondi, S. Rossi, M. Benaglia, Eur. J. Org. Chem. 2021,
32,4521.

WWW.SCi2024.0rg




