Synthesis of triterpenoid C-28 aldehyde standard compounds.

General
1H- and 13C-NMR spectra were recorded on Bruker DRX-500 (500 MHz for 1H and 125 MHz for 13C) or JEOL AL-300 (300 MHz for 1H and 75.0 MHz for 13C) spectrometer in CDCl3 solution. 1H chemical shifts () are reported in reference to an internal standard tetramethylsilane ( 0.00). 13C chemical shifts are referenced to CDCl3 ( 77.0). Betulin, erythrodiol, and uvaol were purchased from Funakoshi Co., Ltd.
3-Hydroxylup-20-en-28-al. N-Methylmorpholine N-oxide (19 mg, 0.16mmol), Molecular Sieves 4A (150 mg) and tetrapropylammonium perruthenate (0.7 mg, 0.9 mol%) were added to a solution of betulin (100 mg, 0.23 mmol) in dry CH2Cl2 (1.5 mL) at room temperature under N2 and the mixture was stirred for 2 h. AcOEt was added to the mixture and the whole mixture was passed through a Florisil column. The filtrate was concentrated under reduced pressure to give a crude product, which was chromatographed over silica gel with hexane-EtOAc (4:1) to yield 3-hydroxylup-20-en-28-al. (56 mg, 56%) as white solid. 1H NMR : 9.68 (1H, s), 4.75 (1H, bs), 4.63 (1H, bs), 3.18 (1H, dd, J = 11.0, 5.3 Hz), 2.86 (1H, ddd, J = 17.1, 14.1, 7.5 Hz), 1.70 (3H, s), 0.98 (3H, s), 0.96 (3H, s), 0.92 (3H, s), 0.82 (3H, s), 0.75 (3H, s); 13C NMR: 206.7, 149.7, 110.1, 79.0, 59.3, 55.3, 50.5, 48.1, 47.5, 42.6, 40.8, 38.8, 38.7, 38.7, 37.2, 34.3, 33.2, 29.9, 29.2, 28.8, 28.0, 27.4, 25.5, 20.7, 19.0, 18.3, 16.1, 15.9, 15.3, 14.3.
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3-Hydroxyolean-12-en-28-al and 3-hydroxyurs-12-en-28-al were also synthesized from erythrodiol and uvaol in the same manner for the synthesis of 3-hydroxylup-20-en-28-al., respectively. 
3-Hydroxyolean-12-en-28-al. 1H NMR : 9.40 (1H, s), 5.34 (1H, t, J = 3.8 Hz), 3.21 (1H, dd, J = 11.5, 4.5 Hz), 2.63 (1H, dd, J = 13.8, 4.3 Hz), 1.14 (3H, s), 0.99 (3H, s), 0.92 (3H, s), 0.91 (3H, s), 0.91 (3H, s), 0.78 (3H, s), 0.74 (3H, s); 13C NMR : 207.6, 143.0, 123.2, 79.0, 55.2, 49.1, 47.5, 45.6, 41.7, 40.4, 39.5, 38.7, 38.5, 37.0, 33.1, 33.1, 32.7, 30.6, 28.1, 27.7, 27.2, 26.7, 25.5, 23.4, 23.4, 22.1, 18.3, 17.0, 15.6, 15.3.
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3-Hydroxyurs-12-en-28-al: 1H NMR : 9.33 (1H, s), 5.31 (1H, t, J = 3.5 Hz), 3.21 (1H, dd, J = 10.7, 5.3 Hz), 1.09 (3H, s), 0.99 (3H, s), 0.97 (3H, d, J = 6.6 Hz), 0.92 (3H, s), 0.88 (3H, d, J = 6.6 Hz), 0.78 (3H, s), 0.77 (3H, s); 13C NMR : 207.4, 137.8, 126.2, 79.0, 59.3, 55.2, 52.6, 50.1, 47.6, 42.2, 39.8, 39.0, 38.8, 38.7, 38.7, 36.9, 33.1, 31.9, 30.2, 28.1, 27.2, 26.9, 23.3, 23.2, 21.1, 18.3, 17.2, 16.6, 15.6, 15.5.
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