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Palladium-catalyzed stereospecific epoxide-opening reaction of -epoxy-,-unsaturated esters with an alkylboronic acid leading to -vicinal diols with double inversion of the configuration
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Spectral Data of products

Ethyl-(E)-(4S*,5S*)-6-benzyl-4,5-dihydroxy-2-hexenoate (7a-syn).
1H NMR (270 MHz, CDCl3)  7.20-7.31 (m, 5 H), 6.85 (dd, J = 4.6, 15.7 Hz, 1 H), 6.07 (dd, J = 1.8, 15.7 Hz, 1 H), 4.49 (d, J = 11.9 Hz, 1 H), 4.48 (d, J = 11.9 Hz, 1 H), 4.32 (br. d, J = 4.6 Hz, 1 H), 4.10 (q, J = 7.1 Hz, 2 H), 3.68 (br. m., 1 H), 3.58 (dd, J = 3.8, 9.7 Hz, 1 H), 3.53 (dd, J = 5.4, 9.7 Hz, 1 H), 2.94 (br. s., 1 H), 2.70 (br. s., 1 H), 1.18 (t, J = 7.1 Hz, 3 H). 13C NMR (100.4 MHz, CDCl3)  166.0, 146.0, 137.2, 128.2 (2 C), 127.8, 127.7 (2 C), 122.2, 73.6, 72.2, 71.9, 71.6, 60.5, 14.3. The diastereoselectivity was determined by 13C NMR spectroscopy (signal at 122.2 ppm).
Ethyl-(E)-(4S*,5S*)-4,5-dihydroxy-2-octenoate (7b-syn).
1H NMR (270 MHz, CDCl3)  6.94 (dd, J = 5.1, 15.7 Hz, 1 H), 6.13 (dd, J = 1.7, 15.7 Hz, 1 H), 4.19 (q, J = 7.0 Hz, 2 H), 4.08-4.13 (m, 1 H), 3.57 (br. s., 1 H), 2.69 (br. s., 1 H), 2.32 (br. s., 1 H), 1.29-1.56 (m, 4 H), 1.27 (t, J = 7.0 Hz, 3 H), 0.95 (t, J = 7.2 Hz, 3 H). 13C NMR (100.4 MHz, CDCl3)  166.1, 146.7, 122.0, 73.9, 73.6, 60.5, 35.1, 18.8, 14.2, 14.0. The diastereoselectivity was determined by 13C NMR spectroscopy (signal at 122.0 ppm).

Ethyl-(E)-(4R*,5S*)-6-benzyl-4,5-dihydroxy-2-hexenoate (7a-anti).  

1H NMR (270 MHz, CDCl3)  7.25-7.39 (m, 5 H), 6.95 (dd, J = 4.5, 15.7 Hz, 1 H), 6.11 (dd, J = 1.8, 15.7 Hz, 1 H), 4.53 (d, J = 11.6 Hz, 1 H), 4.51 (d, J = 11.6 Hz, 1 H), 4.47 (br. s, 1 H), 4.16 (q, J = 7.1 Hz, 2 H), 3.87 (br. m., 1 H), 3.61 (dd, J = 5.4, 9.7 Hz, 1 H), 3.59 (dd, J = 4.1, 9.7 Hz, 1 H), 2.88 (br. m, 2 H), 1.29 (t, J = 7.1 Hz, 3 H). 13C NMR (100.4 MHz, CDCl3)  165.8, 145.2, 137.0, 128.2 (2 C), 127.6, 127.5 (2 C), 121.7, 73.1, 72.0, 71.5, 70.7, 60.4, 14.1. The diastereoselectivity was determined by 13C NMR spectroscopy (signal at 121.7 ppm).
Ethyl-(E)-(4R*,5S*)-4,5-dihydroxy-2-octenoate (7b-anti).
1H NMR (270 MHz, CDCl3)  6.96 (dd, J = 5.1, 15.7 Hz, 1 H), 6.12 (dd, J = 1.7, 15.7 Hz, 1 H), 4.31 (br. s. 1 H), 4.21 (q, J = 7.2 Hz, 2 H), 3.79 (br. s. 1 H), 2.50 (br. d. J = 5.1 Hz, 1 H), 1.32-1.57 (m, 4 H), 1.26 (t, J = 7.2 Hz, 3 H), 0.95 (t, J = 6.9 Hz, 3 H). 13C NMR (100.4 MHz, CDCl3)  166.0, 145.2, 122.6, 74.1, 73.9, 60.1, 34.2, 19.2, 14.1, 14.0. The diastereoselectivity was determined by 13C NMR spectroscopy (signal at 122.6 ppm).
Ethyl-(E)-(4R*,5S*)-4,5-dihydroxy-5,9-dimethyl-2,8-decadienoate (9). 

1H NMR (270 MHz, CDCl3)  6.95 (dd, J = 5.3, 15.6 Hz, 1 H), 6.12 (dd, J = 1.6, 15.6 Hz, 1 H), 5.12 (br. t, J = 7.2 Hz, 1 H), 4.19 (q, J = 7.0 Hz, 2 H), 4.13 (br. s. 1 H), 2.61 (br. s, 1 H), 2.08-2.17 (m, 2 H), 1.70 (s, 3 H), 1.63 (s, 3 H), 1.54-1.60 (m, 1 H), 1.23-1.33 (m, 1 H), 1.30 (t, J = 7.0 Hz, 3 H) , 1.13 (s, 3 H). 13C NMR (100.4 MHz, CDCl3)  166.1, 145.5, 132.1, 123.8, 122.5, 76.6, 74.9, 60.6, 33.7, 25.8, 22.1, 21.6, 17.8, 14.3. The diastereoselectivity was determined by 13C NMR spectroscopy (signal at 145.5 ppm).
Ethyl-(E)-(4R*,5R*)-4,5-dihydroxy-5,9-dimethyl-2,8-decadienoate (11).
1H NMR (270 MHz, CDCl3)  6.98 (dd, J = 5.1, 15.7 Hz, 1 H), 6.13 (dd, J = 1.8, 15.7 Hz, 1 H), 5.11 (br. t, J = 7.1 Hz, 1 H), 4.20 (q, J = 7.1 Hz, 2 H), 4.13 (br. s. 1 H), 2.58 (br. s, 1 H), 2.04-2.17 (br. m, 2 H), 1.68 (s, 3 H), 1.62 (s, 3 H), 1.56-1.63 (m, 1 H), 1.31-1.37 (m, 1 H), 1.30 (t, J = 7.1 Hz, 3 H), 1.25 (s, 3 H). 13C NMR (100.4 MHz, CDCl3)  166.2, 145.6, 132.1, 123.9, 122.4, 76.7, 74.8, 60.5, 33.1, 25.8, 23.4, 22.1, 17.8, 14.3. The diastereoselectivity was determined by 13C NMR spectroscopy (signal at 145.6 ppm).
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