
Von Pechmann Reaction



Reaction Mechanism



Reaction Features

1. The best substrates are electron-rich mono-, di-, and trihydric phenols having 
electron-donating substituents.

2. Phenols with strongly electron-withdrawing substituents (e.g., NO2 or CO2H) 
often fail to react.

3. The position of the substituents on the phenol also has an influence on the 
reactivity and therefore on the rate of the condensation.

4. Ortho substituents tend to inhibit the reaction completely, para substituents 
usually do not interfere much, and substituents in the meta position give the best 
results.

5. Both cyclic and acyclic β-keto esters undergo the reaction.

6. Malic acid, fumaric, and maleic acids also react, but the scope of phenolic 
substrates is somewhat limited with these reactants.



7. β-keto esters yield coumarins that have substituents at the C4 position while 
malic acid affords coumarins which are unsubstituted at C4.

8. The nature of the protic or Lewis acid catalyst has a profound effect on the 
outcome of the reaction: if the reaction does not take place in the presence of one 
particular catalyst, it may proceed in high yield in the presence of another.

9. During the 1900s the most popular catalyst was concentrated sulfuric acid, but 
for highly functionalized and sensitive substrates milder condensation conditions 
have been developed.

10. For highly reactive phenols heating of the reaction mixture is usually not 
necessary, but for less reactive substrates heating is often required.



Drawbacks and Modifications
1. In the overwhelming majority of the cases the catalyst has to be used in excess 
so the process is not catalytic.

2. Extended reaction times at high temperatures can lead to side reactions such as 
to the formation of chromones in addition to coumarins.

Tetrahedron Letters. 2002, 43, 9195–9197.

Catalysts development as follows



ACS Omega. 2019, 4, 8522–8527.



Pechmann Type Reactions

1. Two-component condensation of 2-hydroxyarylaldehydes and a-oxoketene dithioacetals

Tetrahedron Letters. 2012, 68, 8683–8697.



2. Synthesis of coumarins by ring-closing metathesis using Grubbs’ catalyst.

Tetrahedron Letters. 2003, 44, 4199–4201.



3. Vinyltriphenylphosphonium Salt.

Tetrahedron Letters. 1998, 39, 2391–2392.



4. The condensation of 4-chloro-2-methylphenol with sodium salt of hydroxyl diethyl ester. 

Journal of Heterocyclic Chemistry. 1989, 16, 803-804.



5. Metal catalyzed hydroarylation of alkyne with phenols Salt.

Tetrahedron Letters. 1998, 39, 2391–2392.



Applications in nature products

Chinese Chemical Letters. 2010, 21, 1165–1166.

1. Ocimarin-Its leaves have long been used to treat a variety of ailments, including
ozena, skin diseases, and gastric and hepatic disorders and are used as a diaphoretic, and 
an expectorant.



2. A plant growing in northeastern Brazil and used in traditional medicine as an 
antimalarial or antidiabetic agent. 

Phytochemistry. 1985, 24, 1355-1357.



3. Great commercial importance since they are usually used as antibiotics such as 
novoviokin and coumermycin antibacterials, antitumor, antiviral agents, anticoagulants, 
against psoriasis, aldose reductase inhibitors   

Synthesis Communication. 2004, 34, 4233-4242.



4. Pyridazinofurocoumarins-potent DNA inhibitors

Tetrahedron Letters. 2004, 34, 4233-4242.



5.  Pyridoangelicins-exhibit high affinity toward DNA

6. Photochemotherapy is an efficient way to treat hyperproliferative diseases.

Journal of Medicine Chemistry. 2003, 46, 3800-3810.



7. Dimer-selective retinoid X receptor modulator.

Journal of Organic Chemistry. 2000, 65, 3233-3235.



Tetrahedron Letters. 2003, 44, 845-848.

Applications in Dyes

1. Suitable candidates for being used as dyes, fluorescent substrates in enzymatic tests, 
or reagents for synthesis of various derivatives in analytical tests. 

2. Excellent UV-Light excitable fluorescent dyes.

Bioorganic & Medicinal Chemistry Letters. 1998, 8, 3107-3110.



Dyes and Pigments. 2007, 75, 104-110.

3. Excellent photon-absorbing properties. 

4. Strong fluorescence under UV light.

Coloration Technology. 2011, 127, 335-339.



Dyes and Pigments.  2009, 82, 196–203.

5. Photophysical properties of fluorochromes. 



Relevant Name Reactions
1. Perkin Reaction



2. Knoevenagel condensation



Thanks For Your Attention
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