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Hydrolytic kinetic resolution of mono- and bisepoxides as a key step in the synthesis of insect pheromones
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1. Illustrative procedure for HKR of a bisepoxide;

2. Comparison of Sharpless asymmetric dihydroxylation and HKR;

3. Listing of key references for insect pheromones in the report.
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HKR of bisepoxide of 1,8-nonadiene

Bisepoxide 19 (1.37g, 8.78mmol) was stirred with (R,R)-1 (76mg, 107(mol) and H2O (120(L, 6.67mmol) at room temperature for 21 hours.  The resulting mixture was separated by flash chromatography on silica to yield bisepoxide 20 (24%), epoxydiol 21 (46%) and tetrol 22 (15%).  

Bisepoxide 20: 1H NMR (400MHz, CDCl3) - (2.88 (2H, m), (2.72 (2H, dd, J = 5.00 & 4.00Hz), (2.44 (2H, dd, J = 5.04 & 2.76Hz), (1.47 (10H, m); 13C NMR (100MHz, CDCl3) - (52.3, (47.0, (32.3, (29.2, (25.8; [(]D23 +20.68o (c 1.03, CHCl3).  Lit value [(]D +20.43o (S. Takano, Y, Shimazaki, M. Takahashi and K. Ogasawara, J. Chem. Soc., Chem. Commun, 1988, 1004.)

For the ease of analyses, epoxydiol 21 and tetrol 22 were converted to the corresponding epoxyacetonide and bisacetonide, by the treatment with excess of 2,2-dimethoxypropane in DCM and a catalytic amount of tosic acid. 

Epoxyacetonide from 21: 1H NMR (400MHz, CDCl3) - (4.03 (1H, m), (3.99 (1H, t, J = 7.44Hz), (3.46 (1H, t, J = 7.16Hz), (2.86 (1H, m), (2.71 (1H, dd, J = 5.00 & 4.00Hz), 2.42 (1H, dd, J = 5.04 & 2.27Hz), (1.26-1.61 (10H, m), (1.37 (3H, d, J = 0.40Hz), (1.32 (3H, d, J = 0.48Hz); 13C NMR (100MHz, CDCl3) - (106.8, (76.0, (69.5, (52.3, (47.0, (33.5, (32.3, (29.4, (26.9, (25.8, (25.70, (25.66; [(]D23 +21.90o (c 1.15, CHCl3).

Bisacetonide from 22: 1H NMR (400MHz, CDCl3) - (4.03 (2H, m), (3.98 (2H, t, J = 7.40Hz), (3.45 (2H, t, J = 7.16Hz), (1.24-1.60 (10H, m), (1.36 (3H, d, J = 0.40Hz), (1.30 (3H, d, J = 0.48Hz); 13C NMR (100MHz, CDCl3) - (108.6, (76.0, (69.4, (33.5, (29.6, (26.9, (25.7, (25.6; [(]D23 +24.51o (c 1.05, CHCl3).

2.    Comparison of Sharpless asymmetric dihydroxylation and HKR of the benzyl ether of 10-undecenol

For comparison purposes, we conducted Sharpless asymmetric dihydroxylation of benzyl ether 2 with AD-mix(, and the derived acetonide exhibited [(]D23 +9.60o (c 1.07, CHCl3), whereas the acetonide of 5 had [(]D23 +10.60o (c 1.04, CHCl3).  These and other data correspond to an ee of 81% in the AD-reaction and in excess of 90% for the HKR.
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