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Experimental Section 

General. All chemicals were purchased and used without any further purification. NMR 

spectra were recorded at 500 MHz for proton and at 125.7 MHz for carbon nuclei in 

(CDCl3/CCl4) or (DMSO-d6/CDCl3).  The products were purified by column 

chromatography carried out on silica gel by using ethyl acetate/ petroleum ether mixtures. 

Reactions were carried out room temperature, all the indole derivatives and Michael 

acceptors were employed, are commercially available. All products obtained are known 

compound. H3PMO12O40 and H3PW12O40 and other catalyst used without further 

purification. Water distilled before used. 

 
 
 

General procedure for the Catalytic Michael addition of indole: 

In the test tube equipped with magnet were introduces H3PMO12O40 (10 mg, 0.0055 mmol) 

or H3PW12O40 (10 mg, 0.0035 mmol), indole (1 mmol) and 2 ml of water. The Michael 

acceptor (1mmol) was added in one portion and the test tube was kept at room temperature 

under vigorous stirring for 1 -18. After the reaction was completed, water (2 ml) was added 

and the aqueous mixture was extracted with 10 ml of diethyl ether or ethyl acetate and 

dried over anhydrous Na2SO4, and solvent was removed under reduce pressure to give the 

Michael addition products. The crude product was analyzed by 1H and 13C NMR. Further 

purification was carried out by short column chromatography on silica gel (ethyl 

acetate/petroleum ether). All compounds were characterized on the basis of their 

spectroscopic data (IR, NMR) and by comparison with those reported in the literature.1-12 
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General procedure for the Catalytic Michael addition of Pyrrole 

In the test tube equipped with magnet were introduces Michael acceptor (1-2.5 mmol, see 

Table 4), pyrrole (1 mmol) and 2 ml of water. H3PMO12O40 (10 mg, 0.0055 mmol) or 

H3PW12O40 (10 mg, 0.0035 mmol), was added in one portion and the test tube was kept at 

room temperature under vigorous stirring for 1-12. After the reaction was completed, water 

(2 ml) was added and the aqueous mixture was extracted with 10 ml of diethyl ether or 

ethyl acetate and dried over anhydrous Na2SO4, and solvent was removed under reduce 

pressure to give the Michael addition products. The crude product was analyzed by 1H and 

13C NMR. Further purification was carried out by short column chromatography on silica 

gel (ethyl acetate/petroleum ether). All compounds were characterized on the basis of their 

spectroscopic data (IR, NMR). 
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