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1. (1.1 eq.)
Pd(OAc)2 (4 mol%)
SPhos (8 mol%)
K3PO4 (3 eq.), 1,4-dioxane
H2O, 50 °C, 98%

2.
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BF3⋅OEt2 (1.6 eq.)
1,4-dioxane, rt, 47%
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1. acryloyl chloride (1.3 eq.)
Et3N (1.3 eq.), THF, 0 °C to rt

2. TFA, NaHB(OAc)3 (4 eq.)
CH2Cl2, 0 °C to rt
79% (2 steps)

3. NaH (2 eq.), THF, 0 °C to rt
98%
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(±)-aspidospermidine

*(±)-aspidofractinine, (±)-limaspermidine,
and (±)-vincadifformine were also
synthesized from intermediate 3.
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1. (COCl)2 (3.0 eq.), DMSO (6.0 eq.), Et3N (9.0 eq.)
CH2Cl2, 0 °C, 15 min, 85%

2. PPh3CH3Br (1.1 eq.), t-BuOK (1.05 eq.)
toluene, 0 °C, 15 min, 50%

3. IBX (2.0 eq.), NMO (1.2 eq.)
DMSO, 90 °C, 2.5 h, 84%

1. TsN3 (2.0 eq.), TBAB (1.5 eq.)
KOH (4.0 eq.), 18-crown-6 (1.5 eq.)
toluene, 45 °C, 45 min, 80%

2, h (500 W, = 365 nm)
MeOH, rt, 3 h
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(+)-vulgarisin A

*(+)-vulgarisin B-E were also synthesized
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Propose reasonable arrow-pushing mechanisms.
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