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1. R*ONa
2. Ph3P=CH2

1. Yb(OTf)3, CH2Cl2
      SO2, −90 oC, 24 h
2. Bu4NF
3. MeI

1 (+)-2

3 R = Ph
9 R = Me

+

(−)-4 R = Ph, R' = R* (79%, d.r. = 25:1)
(−)-5 R = Ph, R' = H (88%)
(−)-10 R = Me, R' = R* (86%, d.r. = 5.2:1)
(−)-11 R = Me, R' = H (83%)

(−)-6 R = Ph, R' = H (79%, 99.4% ee)
    12 R = Me, R' = H (22-49%, d.r. = 5:1)
    18 R = Ph, R',R' = Me2C (99%)

R* =

(–)-5 or (–)-11
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  7 R' = H
20 R',R' = Me2C
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NaBH4/THF
MeOH, −78 oC

      14 R1 = R2 = R3 = H
(−)-16 R1 = R2 = Me2C, R3 = H
      22 R1 = iPr, R2,R3 = Me2C (57%)

1. BH3•Me2S, THF
2. H2O2, NaOH

(−)-13 R' = H (83%, d.r. >99:1, 99.4% ee)
      19 R',R' = Me2C (99%)

      15 R1 = R2 = R3 = H
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