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Synthesis of an extended organic 
material with photocatalytic activity 
through [2+2] photocycloaddition via 
monomer truncation strategy. 
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The construction of extended organic polymers such 
as COFs, POPs or HCPs has been largely achieved 
via the use of linkages obtained in a polar-thermal 
manner (i.e. imines, boronate esters, amides, 
triazines…),[1] but the photochemical synthesis of 
this class of materials has been however very rarely 
exploited.[2],[3] Herein, we report the synthesis of 
two novel extended organic polymer employing a 
photochemical pathway based on a [2+2] 
photocycloaddition polymerization of electron-poor 
olefins, where the monomers shall be linked by 
cyclobutane moieties. Furthermore, we achieved the 
heterogenization of an organic photoredox catalyst, 
N-Phenylphenothiazine (PTH), via monomer 
truncation strategy.[4] The materials obtained were 
fully characterized both structurally (FTIR 
Spectroscopy, SS-NMR, XRD, SEM-EDX, XPS) and 
optoelectronically (UPS, UV-Vis DRS), confirming 
the formation of the expected cyclobutane linkages. 
In addition, the truncation introduced up to 10 mol% 
of the photoactive unit PTH, and the 
functionalization was observed to be homogeneous 
throughout the material, showing the compatibility of 
the photosynthetic method with the monomer 
truncation strategy. Both the pristine and the PTH-
decorated materials were tested as photocatalysts 
for the oxidative homocoupling of benzyl amines. 
Interestingly, the introduction of the PTH unit 
boosted the photocatalytic activity, reaching up to 
75% conversion for the oxidation of the model 
substrate benzylamine versus the 45% achieved 
using the pristine material. Moreover, the truncation 
improved the stability and robustness of the material 
under reaction conditions, affording better results in 
the recycling experiments, reaching 5 cycles without 
any loss in activity. The catalyst was also found to 
be versatile and tolerant to a variety of functional 
groups tested as substituents in the aryl amines 

rings, allowing to expand the scope of the catalysis 
to up to 10 examples. Finally, the PTH-decorated 
material was also able to catalyze the reductive 
dehydrohalogenation of 5 different aryl and alkyl 
bromides. Hence, this work explores the 
unprecedented photochemical synthesis of an 
organic polymer which exhibits a versatile activity as 
a photocatalyst. 
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Figure 1. Idea’s conceptualization within the light-driven 
[2+2] polymerization, truncation and photocatalytic activity. 
 
 
 
 
 
 
 
 
 
 


