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 Propose reasonable allow-pushing mechanisms for the following transformations.
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1. NaHMDS (1.2 eq)
    toluene, −78 ℃ to 50 ℃, 48%
2. DIBAL-H (20 eq)
    THF, 60 ℃, 12 h

3. HCOOH
    THF/H2O, 85 ℃, 72% (2 steps)

Cu(OTf)2 (50 mol%)
CH2Cl2, 12 h

then 
MeCN, p-TsOH (10 eq)
55 ℃, 72 h, 45%
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1) Pd2(dba)3 (4 mol%), A (8 mol%)
    1,4-dioxane, rt, 87%, 96%ee
2) Na (5 eq), MeOH, reflux, 7 h, 93%

3) [Rh(PPh3)3Cl], catechol-brane, THF, 0 °C to rt, 1 h;
    H2O2 (excess), pH 7 phosphate buffer, EtOH, THF, 0 °C to rt
4) SO3•Py (4 eq), Et3N (10 eq), DMSO, rt, 4 h
5) B ‘(1.5 eq), K2CO3 (3.0 eq), MeOH, rt, 4 h, 70% over 2 steps
6) t-BuLi (6 eq), C (3 eq), Et2O, –78 to –60 °C;
    2M HCl aq., 89%
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[Rh(PPh3)3Cl], catechol-brane

THF, 0 °C to rt, 1 h
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The mechanism of this reaction doesn’t need to be written.
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