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1. CH2Br2, n-BuLi, THF,
–78 to 23 °C, 72% (d.r. 2:1)

2. TBAF, THF, 60°C
3. TBSCl, imidazole, DMAP,

CH2Cl2, 56% (2 steps)
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O 4. MgI2, THF, 40°C
5. TESCl, imidazole,

CH2Cl2, 66% (2 steps)
6. NaH, THF, 98%
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7. PPTS, EtOH, 76%
8i. (COCl)2, DMSO,

CH2Cl2
ii. NEt3, 72%

9. HF(aq), THF, 81%
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10i. Ph3PO, (COCl)2,
CH2Cl2

ii. D, DIPEA,
–30 to –78 °C,
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11i. DMF, 120 °C
ii. DBU (0.5 equiv.),
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12. TESCl, imidazole,
THF, 60 °C, 83% (15% rsm)

13. SmI2, H2O, THF, –78 °C, 63%
14. DBU, O2, PhH, 70 °C, 67%
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OH15. Ac2O, NEt3, DMAP,
CH2Cl2, 85%

16. SmI2, THF, 1M NaOH,
–78 to 23 °C, 45%
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(+)-ineleganolide
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A. CeCl3, XX,

THF, –78 °C

Me

O

HO

O

OH

O
OH B. PCC,

CH2Cl2
C. K2CO3,

MeOH, H2O

Me

O

EtO
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Me

Me MeHO

(S)-norcarvone

(R)-linalool

Di. HG-II (0.075 mol%)
ii. NaH, TBSCl, THF, 65 °C

E. RuCl3∙H2O (1 mol%),
Mg(OAc)2∙4H2O, t-BuOOH,
CH2Cl2, H2O

F. Br2, NEt3, CH2Cl2

Me
TBSO

Br

O

G. NaCN, TBAI (17 mol%),
H2O, CH2Cl2

H. CeCl3, NaBH4, MeOH
I. TESCl, imidazole, CH2Cl2
J. DIBAL-H (1.5 equiv.),

CH2Cl2, –78 °C
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Synthesis of starting materials
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