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Representative procedure for catalytic reductive aldol reaction.  A 10 mL flame-dried round 
bottom flask was charged with 20.0 mg of chloro(1,5-cyclooctadiene)iridium (I) dimer (0.03 mmol), 35.0 
mg (0.089 mmol) of indane-pybox (derived from 1S,2R-aminoindanol; Davies, I. W.; Gerena, L.; Lu, N.; 
Larsen, R. D.; Reider, P. J. J. Org. Chem. 1996, 61, 9629) and 850 µL of dichloroethane.  The resulting 
solution was stirred at room temperature for one hour.  After one hour 644 µL of dichloroethane and 207 
µL of diethylmethylsilane (1.43 mmol) were added to the mixture and the reaction vessel was stirred for 
30 minutes.  Next, 1.7 mL of stock benzaldehyde/methyl acrylate solution (0.7 M in aldehyde and 0.84 M 
in acrylate, 1.19 mmol aldehyde, 1.43 mmol acrylate) was added dropwise to the solution.  The vessel was 
then sealed and allowed to stir for 24 hours.  Solvent was then evaporated from the reaction and 1 mL 
each of THF, MeOH, and 4N HCl were added.  This was stirred at room temperature for an additional 30 
minutes.  Ethyl acetate was then used to extract the product (3 x 7 mL).  The combined organic layers 
were washed with a saturated aqueous sodium bicarbonate solution (2 x 20 mL), dried over MgSO4, and 
filtered.  The solvent was removed by rotary evaporation to yield crude product which was purified via 
flash chromatography (10:1 then 8:1 hexanes:ethyl acetate) to yield 131 mg (0.6 mmol, 49 % yield) of 
Methyl (2S, 3S)-4-Benzyloxy-3-hydroxy-2-methylbutanoate (94%  ee).   
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Methyl (2S,3S,4R) 4- Benzyloxy 3- hydroxy-2-methylpentanoate. IR (Neat)  3418 
(br, s), 2938 (m), 1738 (s), 1455 (s). 1H NMR (300Hz) δ  7.31 (5H, m, Ar), 4.71 
(1H, d, J=11.7 Hz, ArCH2O), 4.41 (1H, d, J=11.7 Hz, ArCH2O), 3.88 (1H, dd, 
J=5.1, 6.6 Hz, CHOH), 3.64 (3H, s, C(O)OCH3), 3.46 (1H, m, BnOCH),  2.78 (1H, 

dq, J=5.1, 7.2 Hz, CHCH3), 2.50 (1H, br, OH), 1.25 (3H, d, J=6.0, BnOCHCH3), 1.16 (3H, d, J=7.2, 
CHCH3). 13C NMR: δ 176.3, 138.1, 128.3, 127.7, 127.6, 74.9, 74.0, 70.6, 51.7, 41.0, 15.2, 11.8.  Anal. 
Calc�d for C14H20O4: C 66.64; H 7.93  Found: C 66.60, H 7.71. 

 

Proof of Configuration: 1H NMR showed only one diastereomer of the crude reductive aldol product.  
This diastereomer was converted to the derived γ-lactone (Ewing, W. R.; Bhat, K. L.; Joullie, M. M. 
Tetrahedron. 1986, 42, 5863-5868) by hydrogenolysis of the benzyl ether which resulted in spontaneous 
cyclization to the lactone (below).  The configuration of the derived γ-lactone was determined by 
comparison to that reported in the literature (Chen, S.-Y.; Joullie, M. M. J. Org. Chem. 1984, 49, 2168-
2171).  
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