
Catalyst free Michael addition of Pyrazoles on coumarins via Tandem 

decarboxylative esterification 

An effortless and straight forward approach to new substituted coumarin derivatives via 

Michael addition of pyrazole and coumarin followed by Rauhut- Currier type Adducts under 

ambient reaction conditions has been described. Recently coumarin has received a great deal 

of interest due to its medicinal properties, and those associated with nitrogen heterocyclic 

moieties further broadens the scope of its activity. Among heterocyclic compounds, Coumarin 

and Pyrazoles are the most privileged structures for their biological and pharmacological 

activities. Coumarins were mostly found in natural products like plant, mouldy wet, clover hay 

and is a naturally occurring anti-coagulant. Scoparone a Chinese herb is used for the treatment 

of diseases related to liver, specifically for Yanghuang syndrome (YHS), Osthole a natural 

occurring coumarin is used in regulating ion channels controlling neuroendocrine function, 

Dicoumarol is existing in both plant and fungi origin functions as vitamin K depleter. Synthetic 

and natural coumarin derivatives, both are considered to have a wide range of anti-

inflammatory, anticancer, anti-oxidant, antibacterial, as well as anti-HIV activity. Herein a 

simple method for the assimilation of different Coumarin and Pyrazoles has been demonstrated. 

The adducts further undergo hydrolysis/ decarboxylation Resulting in formation of ester like 

products. 

                      

                                Michael Addition of pyrazole and coumarin 3- carboxylic acids 

 

(1)  Yang, S.-M.; Madhusudhan Reddy, G.; Liu, M.-H.; Wang, T.-P.; Yu, J.-K.; Lin, W. 

Diastereoselective Synthesis of Rauhut–Currier-Type Adducts via an Unexpected α-Addition of 

α, β-Unsaturated γ-Butyrolactams to Coumarin Derivatives. J. Org. Chem. 2016, 82 (1), 781–

789. 

(2)  Shao, Z.; Xu, L.; Wang, L.; Wei, H.; Xiao, J. Catalyst-Free Tandem Michael 

Addition/Decarboxylation of (Thio) Coumarin-3-Carboxylic Acids with Indoles: Facile Synthesis 

of Indole-3-Substituted 3, 4-Dihydro (Thio) Coumarins. Org. Biomol. Chem. 2014, 12 (14), 2185–



2188. 

(3)  Kucherenko, A. S.; Kostenko, A. A.; Zhdankina, G. M.; Kuznetsova, O. Y.; Zlotin, S. G. Green 

Asymmetric Synthesis of Warfarin and Coumachlor in Pure Water Catalyzed by Quinoline-

Derived 1, 2-Diamines. Green Chem. 2018, 20 (3), 754–759. 

(4)  Aqlan, F. M.; Alam, M. M.; Al-Bogami, A. S.; Saleh, T. S.; Asiri, A. M.; Uddin, J.; Rahman, M. M. 

Synthesis of Novel Pyrazole Incorporating a Coumarin Moiety (PC) for Selective and Sensitive 

Co 2+ Detection. New J. Chem. 2019, 43 (31), 12331–12339. 

(5)  Padilha, G.; Birmann, P. T.; Domingues, M.; Kaufman, T. S.; Savegnago, L.; Silveira, C. C. 

Convenient Michael Addition/β-Elimination Approach to the Synthesis of 4-Benzyl-and 4-Aryl-

Selenyl Coumarins Using Diselenides as Selenium Sources. Tetrahedron Lett. 2017, 58 (10), 

985–990. 

 

 

 Biography 

Area of research is chiral synthesis of biologically active molecules, using heterogenous 

catalysis. Trying to collaborate with researchers of other discipline especially in chemistry and 

life sciences to further explore the medicinal properties of the existing molecules. The 

methodologies has been developed after years of trial and experimentation which utilizes 

previously reported literature, measurements and evaluation with the aim of providing new 

insight to the developing methods, substrate scope and mechanism of their action towards 

different activity. 



                                        Email: rajlakshmi.shanta0@gmail.com 


