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1H NMR Spectra of isolated Carboxylic Acid Products  All 1H NMR spectra were obtained in CDCl3 unless otherwise noted.  Due to insolubility in CDCl3 13C NMR was not taken of 4-bromobenzoic acid, 4-chlorobenzoic acid, 4-nitrobenzoic acid.  Conversions in all reactions were measured by GC-MS. The conversion was calculated using the peak integrations of the retention times of the products against the starting alcohol (i.e., conversion= products (desired)/reactants and products (total). Errors in the conversion measurements were estimated by comparing the results of at least 3 integrations of each spectrum.                                      
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Benzoic Acid   1H NMR (CDCl3, 400 MHz, ppm): δ 7.48 (t, J = 8.0 Hz, 2H), 7.62 (t, J = 8.0 Hz, 1H), 8.12 (d, J = 8.0 Hz, 2H); 13C NMR (CDCl3, 100 MHz, ppm): δ 128.5, 129.2, 130.2, 133.9, 172.6.   NMR spectral data matched with previous report. [1] 
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 4-methylbenzoic acid   1H NMR (CDCl3, 400 MHz, ppm): δ 2.46 (s, 3H), 7.31 (d, J = 8.0 Hz, 2H), 8.02 (d, J = 8.0 Hz, 2H); 13C NMR (CDCl3, 100 MHz, ppm): δ 21.8, 126.6, 129.2, 130.3, 144.7, 172.5;  NMR spectral data matched with previous report.[2]  
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4-Bromobenzoic acid  1H NMR (acetone-d6, 400 MHz, ppm): δ 7.72 (d, J = 8.0 Hz, 2H), 7.97 (d, J = 8.0 Hz, 2H H); MS (m/e) 202 (M+•),  1HNMR spectral data matched with previous report.[3]  MS data matched with previous report[4]       
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4-Chlorobenzoic acid  1H NMR (acetone-d6, 400 MHz, ppm): δ 7.56 (d, J = 8 Hz, 2H,), 8.04 (d, J = 8 Hz, 2H);  1H NMR spectral data matched with previous report.[3]   MS data match with previous report.[4] MS (m/e) 156 (M+•),  
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4-Nitrobenzoic acid   1H NMR (CDCl3, 400 MHz, ppm): δ 8.28 (d, J = 8 Hz, 2H), 8.33 (d, J = 8 Hz, 2H); MS (m/e)  166 [M-1] + . 1H NMR spectral data matched with previous report.[2]  MS data matched with previous report[5]   
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Phenyl acetic acid  1H NMR (CDCl3, 400 MHz, ppm): δ 3.64 (s, 3H), 7.29-7.48 (m, 5H), 13C NMR (CDCl3, 100 MHz, ppm): δ 41.1, 127.4, 128.7, 129.4, 133.2, 178.2; Spectrum data match with previous report.[6]       
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4-phenylbutanoic acid  1H NMR (CDCl3, 400 MHz, ppm): 1.97 (p, J = 8 Hz, 2H) , 2.38 (t, J = 8 Hz, 2H), 2.68 (t, J = 8 Hz, 2H) 7.15-7.25 (m, 3H), 7.26-7.35(m, 2H); 13C NMR (CDCl3, 100 MHz, ppm): δ 26.2, 33.3, 35.0, 126.1, 128.4, 141.2, 180.0;  NMR spectral data matched with previous report[7]  
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4-methylbenzaldehyde  1H NMR (CDCl3, 400 MHz, ppm): 2.38 (s, 3H) , 7.22 (d, J = 8 Hz, 2H), 7.73 (d, J = 8 Hz, 2H), 9.92 (s, 1H);  13C NMR (CDCl3, 100 MHz, ppm): δ 21.7, 129.6, 129.7, 134.1, 145.4. 191.9; NMR spectral data matched with previous report[8]      
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EcoScale calculations performed at: http://ecoscale.cheminfo.org/calculator 
 
EcoScale for solution based reaction based on the following paper: 
Carsten Bolm,* Angelika S. Magnus, and Jens P. Hildebrand, Org. Lett., Vol. 2, No. 8, 
2000, 1173-1175. 
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EcoScale for our current methodology: 
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