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Total Synthesis of (±)-iso-Phomopsene

Significance: Shi, Hou, Tu and co-workers report 
the total synthesis of phomopsene, methyl pho-
mopsenonate, and iso-phomopsene. These natural 
products feature a 5/5/6/5 tetracyclic skeleton. The 
authors revised the structure of iso-phomopsene in 
this work.

Comment: Key to success is an InCl3-catalyzed 
Nazarov cyclization of dicyclobutane K followed by 
Wagner–Meerwein rearrangements to afford tetra-
cycle M. Ring expansion via Beckmann fragmenta-
tion completed the carbocyclic framework.
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1. CuCl (10 mol%), TMSCl
    B, THF, –15 °C to r.t.
2. NaOH, EtOH–H2O (3:1)
3. C, CH2Cl2, 0 °C to r.t. 
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1. F, Tf2O
    DCE, 80 °C
2. CCl4–H2O 
    (1:1), Δ
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1. H, THF
2. NaOH, EtOH–H2O (1:1), Δ
3. I, MgCl2, THF, Δ
    then C, 0 °C to Δ
4. CCl4, TiCl4, THF 0 °C
    then J, 0 °C then py, r.t.
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condensation

λ = 365 nm
InCl3, (30 mol%)
CH2Cl2, 80 °C

Nazarov cyclization
Wagner–Meerwein

rearrangement

1. LiCl, H2O, DMSO, 180 °C
2. NaHMDS, THF, 0 °C, then TBSOTf, 0 °C
3. NaHCO3, mCPBA, CH2Cl2, 0 °C
4. DIPEA, MOMCl, CH2Cl2, 0 °C to r.t.
5. NaBH4, MeOH, 0 °C to r.t.

1. NH2OH·HCl, py, 120 °C
2. SOCl2 (70 mol%), CH2Cl2
    –40 °C, then Et3N
    then DIBAL-H, hexane, –40 °C 
    to r.t., then neutral Al2O3

1. DMP, CH2Cl2, then DBU, 40 °C
2. LiHMDS, THF, –78 °C
    then HMPA, MeI, –78 °C to r.t.
    then MeOH, 6 M aq HCl, 60 °C

1. PtO2 (30 mol%)
    EtOAc–TFA (1:1)
    H2 (1 atm)
2. K2CO3
    CH2Cl2–MeOH (4:1)

77%
Dess–Martin oxidation

1. DMP, CH2Cl2
2. LiHMDS, THF, –78 °C
    then PhNTf2, –78 °C to r.t.
    then Pd(Ph3P)4 (10 mol%)
    MeMgBr, Et2O

MgBr
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Kumada coupling
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