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1) 3, 4, DMF-MeCN (1:1), rt, overnight
then EDCI (1.5 eq), DMAP (0.2 eq), HFIP (2.0 eq)
rt, overnight

2) POCl3, PhMe, reflux
then K2CO3, nBu4NBr (cat.), MeOH, 80 °C, overnight

3) POCl3, DMF, 0 °C to rt
then aq. sat. NaHCO3, 26% (3 steps)

4) A, DBU, LiCl, THF, 0 °C, 87% (E:Z = 4:1)
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5) DIBALH, PhMe, –78 °C
then aq. 10% AcOH, 35% (from E isomer)
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Propose reasonable arrow-pushing mechanisms (1➝ 2➝ 3 and 4➝ 5).
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1. methyl nicotinate
MeOH, rt, 72 h, 80%

2. dimethyl malonate
NaH, DME, rt, 12 h

3. Br2, i-Pr2NEt, CH2Cl2
–78 °C, 30 min
23% (2 steps)
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1. NaBH3CN, AcOH
30 °C, 2 h, 75%

2. K2CO3, MeOH
rt, 2 h, 85%
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