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HRMS of tetraoxanes 

1,4-Dimethyl-2,3,5,6-tetraoxabicyclo[2.2.1]heptane (2a) 
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1-Isobutyl-4-methyl-2,3,5,6-tetraoxabicyclo[2.2.1]heptane (2b) 
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1-Ethyl-4-isobutyl-2,3,5,6-tetraoxabicyclo[2.2.1]heptane (2c) 
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1,4-Di-tert-butyl-2,3,5,6-tetraoxabicyclo[2.2.1]heptane (2d) 
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1-(1-Adamantyl)-4-methyl-2,3,5,6-tetraoxabicyclo[2.2.1]heptane (2e) 
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1-(1-Adamantyl)-4-ethyl-2,3,5,6-tetraoxabicyclo[2.2.1]heptane (2f) 
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1,4-Dimethyl-7-hexyl-2,3,5,6-tetraoxabicyclo[2.2.1]heptane (2g) 
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7-(1-Adamantyl)-1-isobutyl-4-methyl-2,3,5,6-tetraoxabicyclo[2.2.1]heptane (2j) 
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1,4-Dimethyl-7-(1-phenylethyl)-2,3,5,6-tetraoxabicyclo[2.2.1]heptane (2l) 
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1,4-Dimethyl-7-[1-(4-methylphenyl)ethyl]-2,3,5,6-tetraoxabicyclo[2.2.1]heptane (2m) 
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7-[1-(4-Bromophenyl)ethyl]-1,4-dimethyl-2,3,5,6-tetraoxabicyclo[2.2.1]heptane (2n) 
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1,7-Dimethyl-4-phenyl-2,3,5,6-tetraoxabicyclo[2.2.1]heptane (2o) 
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7-Benzyl-1-methyl-4-phenyl-2,3,5,6-tetraoxabicyclo[2.2.1]heptane (2p) 
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1,4-Diphenyl-7-methyl-2,3,5,6-tetraoxabicyclo[2.2.1]heptane (2q) 
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7-Benzyl-1,4-diphenyl-2,3,5,6-tetraoxabicyclo[2.2.1]heptane (2r) 
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IR spectrum of diketone 

3-(1-Adamantyl)-6-methylheptane-2,4-dione (1j) 

 

 

Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2013



S74 

 

IR spectra of tetraoxanes 

1,4-Dimethyl-2,3,5,6-tetraoxabicyclo[2.2.1]heptane (2a) 
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1-Isobutyl-4-methyl-2,3,5,6-tetraoxabicyclo[2.2.1]heptane (2b) 
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1-Ethyl-4-isobutyl-2,3,5,6-tetraoxabicyclo[2.2.1]heptane (2c) 
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1,4-Di-tert-butyl-2,3,5,6-tetraoxabicyclo[2.2.1]heptane (2d) 
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1-(1-Adamantyl)-4-methyl-2,3,5,6-tetraoxabicyclo[2.2.1]heptane (2e) 
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1-(1-Adamantyl)-4-ethyl-2,3,5,6-tetraoxabicyclo[2.2.1]heptane (2f) 
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1,4-Dimethyl-7-hexyl-2,3,5,6-tetraoxabicyclo[2.2.1]heptane (2g)  
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7-Allyl-1,4-dimethyl-2,3,5,6-tetraoxabicyclo[2.2.1]heptane (2h)  
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7-(1-Adamantyl)-1,4-dimethyl-2,3,5,6-tetraoxabicyclo[2.2.1]heptane (2i) 
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7-(1-Adamantyl)-1-isobutyl-4-methyl-2,3,5,6-tetraoxabicyclo[2.2.1]heptane (2j)  
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7-Benzyl-1,4-dimethyl-2,3,5,6-tetraoxabicyclo[2.2.1]heptane (2k)  
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1,4-Dimethyl-7-(1-phenylethyl)-2,3,5,6-tetraoxabicyclo[2.2.1]heptanes (2l) 
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1,4-Dimethyl-7-[1-(4-methylphenyl)ethyl]-2,3,5,6-tetraoxabicyclo[2.2.1]heptane (2m)   
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7-[1-(4-Bromophenyl)ethyl]-1,4-dimethyl-2,3,5,6-tetraoxabicyclo[2.2.1]heptane (2n) 

 

 

 

Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2013



S88 

 

1,7-Dimethyl-4-phenyl-2,3,5,6-tetraoxabicyclo[2.2.1]heptane (2o) 
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7-Benzyl-1-methyl-4-phenyl-2,3,5,6-tetraoxabicyclo[2.2.1]heptane (2p)  
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1,4-Diphenyl-7-methyl-2,3,5,6-tetraoxabicyclo[2.2.1]heptane (2q) 

 

 

 

Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2013



S91 

 

7-Benzyl-1,4-diphenyl-2,3,5,6-tetraoxabicyclo[2.2.1]heptane (2r) 
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Monitoring of the PMA-catalyzed reaction of pentane-2,4-dione 1a with H2O2 

 

 

A 37% aqueous H2O2 solution (115.8 mg, 1.26 mmol) and phosphomolybdic acid (PMA) (133.2 

mg, 0.06 mmol) were successively added to a solution of diketone 1a (42 mg, 0.42 mmol) in 

CD3CN (0.7 mL) at room temperature in an NMR tube. The course of the reaction was monitored in 

an NMR tube.  

Pentane-2,4-dione 1a: 
13

С NMR (75.48 MHz, CD3CN), : 24.9 (CH3), 31.0 (CH3), 58.7 (CH2), 

101.1 (CH), 192.7(C(O)), 204.0 (C(O)). CH3COOH: 
13

С NMR (75.48 MHz, CD3CN), : 20.73 

(CH3), 173.21 (CO). 
13

C NMR for acetic acid 
31

. 

1,4-Dimethyl-2,3,5,6-tetraoxabicyclo[2.2.1]heptane 2a: 
13

С NMR (75.48 MHz, CD3CN), : 10.7 

(CH3), 51.2 (CH2), 111.0 (OCO). 
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Monitoring of the PMA-catalyzed reaction 

 of 3-benzylpentane-2,4-dione 1k with H2O2 

 

 

A 37% aqueous H2O2 solution (55.1 mg, 0.60 mmol) and phosphomolybdic acid (PMA) (63.4 mg, 

0.027 mmol) were successively added to a solution of diketone 1k (38.2 mg, 0.20 mmol) in CD3CN 

(0.64 mL) at room temperature in an NMR tube. The course of the reaction was monitored in an 

NMR tube. 

3-Benzylpentane-2,4-dione 1k: 
13

С NMR (75.48 MHz, CD3CN), : 23.6 (CH3
enol

), 30.4(CH3), 33.3 

(CH2
enol

), 34.5 (CH2), 69.4 (CH), 109.6 (C
enol

), 127.1, 127.4, 128.5, 129.5, 129.6, 129.7 (CHar), 

139.8(Car), 141.3 (Car
enol

), 193.2 (CO
enol

), 204.9 (CO). 

(1,4)-7-Benzyl-1,4-dimethyl-2,3,5,6-tetraoxabicyclo[2.2.1]heptane 2k: 
13

С NMR (75.48 MHz, 

CD3CN), : 10.0 (CH3), 30.8 (CH2), 60.0 (CH), 111.7 (OCO), 118.24, 127.6, 129.6, 130.0 (CHar), 

138.9 (Car). 
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