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Introduction 

Porphyrins as macromolecular heterocyclic 

compounds, have emerged the attention of many of 

researchers. Due to having a large π-aromatic 

system, they have excellent chemical and thermal 

stability as well as photophysical and 

electrochemical functions. Porphyrin-based 

molecular frameworks can act as a good functional 

receptor for various metal ions due to their strong 

coordination capabilities [1-5]. 

The history of the study of metalloporphyrin’s 

activities began in 1747 when Menghini 

demonstrated the presence of iron in blood for the 

first time.  In 1871, Hoppe and Seyler isolated 

porphyrins from blood and described these 

compounds as pyrrole derivatives [6]. 

Porphyrin-based porous organic polymers (PPOPs), 

are a new type of porous materials which 

constructed from porphyrin organic building blocks 

and have fantastic properties via strong covalent 

bonds. These materials have been applied as 

photocatalysts, electrocatalysts, and oxidation and 

reduction catalysts, epoxidation, functionalization of 

C(sp3)–H bonds and asymmetric catalysis [7-11].  

PPOPs are widely used in optical functional 

systems. Also, they have many applications in 

various fields including extraction of some aromatic 

compounds, chemosensors [12], materials science 

[13], gas adsorption and storage, light emitters, 

heterogeneous catalysis [6,14], redox reactions and 

electron transfer [12] and CO2 adsorption [15].  

The rigid, robust, and multifunctional features of 

porphyrins, enable the construction of framework 

compounds such as metal–organic frameworks 

(MOFs) and covalent organic frameworks (COFs) 

for use in several important applications. The facile 

synthesis, high chemical stability, and robust nature 

of these compounds has made them an appealing 

platform for various catalytic applications, including 

Lewis’s acid catalysis, oxidative catalysis, 

photocatalysis and electrocatalysis. Porphyrin-

related compounds are commonly observed in nature 

and function as essential catalysts for various 
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processes. For example, a porphyrin derivative, 

heme, can act as a cofactor of hemoglobin in red 

blood cells to transport oxygen. Another derivative, 

chlorophyll, which can be found in green plants, is 

vital for photosynthesis due to its ability to convert 

sunlight into energy [6, 14, 16]. Some of the 

applications of PPOPs are shown in the Scheme 1. 

In this spotlight, I am going to highlight the catalytic 

applications of   PPOPs. 

 

Scheme 1. A number of different applications of Porphyrin 
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Abstracts 

(A) (A) In 2018, Dong and co-workers reported a 

conjugated micro/mesoporous polymer based on 

fluorinated iron-porphyrin. FCMP-1 was prepared 

via a Sonogashira-Hagihara coupling 

polymerization. FCMP was used as a heterogeneous 

oxidative catalyst for the oxidative transformation of 

substituted toluene to corresponding benzoic acid as 

well as Baeyer–Villiger oxidation using dioxygen as 

an oxidant. The channels derived from the porous 

structure of Fe-porphyrin network are advantageous 

for the reactive molecules to contact the catalytic 

sites and accelerate the diffusion of reactant and 

product [17].  

(B) In 2020, Wang and co-workers described a photo-switchable dithienylethene with metal-free 5,10,15,20-

tetrakis(4-iodophenyl) porphyrin and its metal derivatives based photo-switchable catalyst for the oxidation of N-

methyl pyridinium salts in visible light conditions. Due to the high specific surface area and controlling the 

behavior of the catalyst in different light irradiation, this system, have a prominent role in photocatalytic reactions 

[18]. 
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(C) Ionic porous organic polymers (IPOPs) have multiple active sites in their structures.  For this reason, these 

systems are used as catalysts. In 2017, Yang and co-workers developed a cationic porphyrin-based polymer 

supported on carbon nanotubes as heterogeneous catalysts. The described catalyst was used in CO2 fixation 

reactions under solvent-free conditions [19]. 

 

(D) In 2013, Modak and co-workers reported the synthesis of a porphyrin-based microporous organic polymer (Fe-

POP-1) through a facile solvothermal method involving the extended aromatic substitution of pyrrole and 

terephthaldehyde in the presence of Fe (III). This material has a very high BET surface area and exhibits two types 

of catalytic sites: iron-free porphyrin moieties for base catalysis as well as Fe (III)-bound sites for selective 

oxidation reactions. Due to the presence of a basic porphyrin macrocyclic site in Fe-POP-1, it catalyzes 

Knoevenagel condensation of aromatic aldehydes with malononitrile at room temperature, whereas the Fe (III)-

bound site catalyzes selective oxidation of alcohols to the respective aldehyde/ketones. The catalyst has good 

reusability and excellent selectivity [20]. 
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(E) Sulfoxide is a multifunctional intermediate for the synthesis of drugs, pesticides, and other fine chemicals. 

Selective oxidation of sulfides is a typical method to produce sulfoxides. Fe (II)-porphyrin complex is proved to be 

an effective catalyst for oxidizing sulfides to sulfoxides. Han and co-workers prepared a porous conjugated 

polycarbazole, CPOP-12, with Fe (II)-porphyrin units via the oxidative coupling reaction and applied it as catalysts 

for sulfoxide preparation [21-22]. 

 

(F) In 2019, Shen and co-workers reported a novel bifunctional porphyrin-based porous a-diimine polymer with 

high thermal and chemical stability synthesized by imine condensation.  This porous organic polymer POP-1 (Pd) 

shows the ability to catalyze C-H arylation and Suzuki coupling reactions with high efficiency [7]. 
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(G) Despite numerous studies on the metalloporphyrin-catalyzed epoxidation of olefins, the substrate types in such 

oxidation systems reported in the literature were rather limited and were usually confined to electron–rich alkenes 

such as styrenes, norbornene, cyclohexene, and cyclooctene. However, Che and co-workers investigated the 

catalytic application of a dendritic porphyrin for the epoxidation of unsaturated cholesteryl esters with 2, 6 

Cl2pyNO in dichloromethane using just 0.1 mol % of the catalyst in high yields and turnover numbers [6]. 
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