Synthesis of functionalized alkylidenecyclobutanes
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Cyclobutane derivatives have become increasingly important as molecular building blocks
because of their inherent ring strain and the selective modification of their structures can be
strategically used in organic synthesis.! Cyclobutane rings also appear in the molecular
structures of a wide panel of natural and synthetic molecules that display interesting
biological activities.?

Within this large family, alkylidenecyclobutane subunits are encountered in natural products,
such as providencin,® and they exhibit enhanced reactivity providing access to complex

molecular structures, including enlarged ring and functionalized cyclobutane derivatives.*

We recently described an efficient synthesis of cyclobutenes through a photochemical
domino reaction starting from cyclopent-2-enones and ethylene.® In this poster, we will
present two new developments: an original Brgnsted acid-catalyzed allylic substitution
reaction to convert functionalized cyclobutenes into alkylidenecyclobutanes (approach A)®
and a straightforward domino-multicomponent reaction (MCR), which combines the
photochemical sequence and this later (approach B).” These synthetic procedures provide

an access to a wide variety of post-functionalized cyclobutane derivatives.

Figure 1. Approaches to functionalized alkylidenecyclobutanes.

Approach B (Domino-MCR)
o ho OR
® NuH Nu
[2+2] / Norrish I/ Allylic substitution
RO H transfer reaction
d Approach A

1T. Seiser, T. Saget, D. N. Tran, N. Cramer, Angew. Chem. Int. Ed. 2011, 50, 7740.

2 Y.-Y., Fan, X.-H., Gao, J.-M. Yue, Sci. China. Chem. 2016, 1126.

3 J. D. White, S. Jana, Org. Lett. 2009, 11, 1433.

4 (a) K. Sun, S. Liu, P. M. Bec, T. G. Driver, Angew. Chem. Int. Ed. 2011, 50, 1702. (b) M. Eisold, D. Didier,
Org. Lett. 2017, 19, 4046.

5J. Buendia, Z. Chang, H. Eijsberg, R. Guillot, J. Xie, A. Frongia, F. Secci, S. Robin, T. Boddaert, D. J. Aitken,
Angew. Chem. Int. Ed. 2018, 57, 6592.

6 X. Yu, T. Boddaert, D. J. Aitken, Adv. Synth. Catal. 2023, 365, 4002.

7 X. Yu, A. Desvals, Z. Chang, V, Oreve, D. J. Aitken, T. Boddaert, Org. Lett. 2024, 26, 9915.


mailto:vincent.oreve1@univ-rouen.fr
mailto:thomas.boddaert@universite-paris-saclay.fr

