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General procedure for the synthesis of chalcogen 
anhydrides
The phthalic selenoanhydride (R-Se) and the phthalic 
thioanhydride (R-S) have been synthetized following a 
modification of a procedure previously described1,2. Briefly, a 
suspension of grey selenium (7.0 mmol) for R-Se or elemental 
sulfur for R-S (7.0 mmol) in water-free tetrahydrofuran is 
reduced by a dropwise addition of lithium aluminium hydride 
(7 mL of a 1M solution in tetrahydrofuran). After the 
completion of the reaction (easily monitored thanks to the 
ceasing of the generation of molecular hydrogen), 1.41 g (6.9 
mmol) of phthaloyl chloride solved in 20 mL of dichlorometane 
is added to the reaction. The mixture is left reacting 1 h at 
50ºC with magnetic stirring). Then, the solution is filtered to 
eliminate the metallic salts generated during the process, and 
over the filtrate, 10 mL of concentrated sulfuric acid are added 
dropwise during 5 min. The solid is filtered and washed with 
chloroform (4×15 mL). The evaporation of the organic layer 
allowed the isolation of the impure desired product. 

Synthesis of R-Se

Elemental grey selenium (1.10 g, 7.0 mmol), 1 M solution of 
lithium aluminium hydride (7 mL, 7.0 mmol), phthaloyl 

chloride (1.41 g, 6.9 mmol) and concentrated sulphuric acid 
(10 mL) were employed. 1-benzo[c]selenophene-1,3-dione 
(R-Se) was obtained as a brown solid that was recrystallized 
from hexane to isolate a light orange/yellow solid. Yield: 80% 
(1160 mg).  1H NMR (400 MHz, CDCl3) δ: 7.96 (dd, 2H, H3+H6, 

J1 = 5.7 Hz, J2 = 3.2 Hz,); 7.76 (dd, 2H, H4+H5). 13C NMR (100 
MHz, CDCl3) δ: 123.8 (C3+C6); 135.1 (C1+C2), 141.9 (C4+C5), 
194.2 (COSeCO). LC/MS±: purity: 100.0%, tR = 6.49 min.

Synthesis of R-S

Elemental sulfur (0.45 g, 7.0 mmol), 1 M solution of lithium 
aluminium hydride (7 mL, 7.0 mmol), phthaloyl chloride 
(1.41 g, 6.9 mmol) and concentrated sulphuric acid (10 mL) 
were employed. 1-benzo[c]thiophene-1,3-dione (R-S) was 
obtained as a yellow solid that was recrystallized from hexane 
to isolate a light yellow solid. Yield: 84% (951 mg).  1H NMR 
(400 MHz, CDCl3) δ: 7.97 (dd, 2H, H3+H6, J1 = 5.7 Hz, J2 = 3.0 
Hz,); 7.81 (dd, 2H, H4+H5). 13C NMR (100 MHz, CDCl3) δ: 123.9 
(C3+C6); 135.2 (C1+C2), 138.9 (C4+C5), 190.0 (COSCO). LC/MS±: 
purity: 100.0%, tR = 5.84 min.

NMR and LC-MS data
In next pages are provided as images the 1H NMR, the 13C NMR 
and LC-MS spectra of R-Se and R-S. The spectroscopic results 
are in accordance with previously published data. The 
molecular ion is no visible, but it is also in accordance with 
previous results, its abundance is low in this structures.  
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1H NMR of R-Se and R-S
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R-Se (1H NMR, Zoom)
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LC-MS of R-Se
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LC-MS of R-S


