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1. cyclopentadiene,
NEt3, cyH, 90 °C
(85%, d.r. 7.5:1)
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3. LiOH, EtOH, H2O, 70 °C
4i. CDI, THF, 0 °C
ii. MeO2CCH2CO2K,

MgCl2 (premixed),
85 °C (86%, two steps)
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step 4: ACIE 1979, 72

5. cyclobutanone
TiCl4, CCl4,
pyr, THF
(73%)
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6. B(C6F5)3, CSA,
4 Å MS, tol,
100 °C (41%)H
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11. MeLi, THF, 0 °C
(70%, d.r. >20:1)

12. NEt3, TIPSOTf,
DCM

13. m-CPBA (1.2 equiv.),
NaHCO3, DCM, 0 °C
(65%, two steps)

hint: new ring formed in step 12
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14. Me3SI (10 equiv.),
n-BuLi (10 equiv.) (premixed),
Et2O, hexane, 60 °C

15i. MeC(OEt)3, EtCO2H, 145 °C
ii. LiOH, MeOH, 70 °C
(59%, two steps) H
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COOH 16i. (COCl)2, DMF, DCM, 0 °C
ii. MeCHN2, Et2O, 0 °C (70%)

17. Rh2(OAc)4 (10 mol%),
tol, 120 °C

18i. NEt3, TBSOTf (2 equiv.), DCM
ii. TBAF, THF

(64%, two steps)
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19i. Mn(dpm)3, TBHP,
Ph(i-PrO)SiH2, i-PrOH, H2O

ii. HF∙pyr (62%, d.r. 5.9:1)
20. NEt3, TBSOTf, DCM, 0 °C
21i. PhSeCl, THF, 0 °C

ii. pyr, H2O2, 0 °C
(45%, two steps)
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22. iso-propenylMgBr,
CuBr∙SMe2, –78 °C (76%)

23i. Mn(dpm)3, PhSiH3,
O2, EtOH

ii. PPh3, NaBH4, MeOH,
0 °C (79%)
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7. LiCl, H2O, DMSO, 185 °C (70%)
8. NaHMDS, TBSOTf, THF, 0 °C
9. m-CPBA (1.2 equiv.), NaHCO3,

DCM, H2O, 0 °C
10. K2CO3, MeOH (48%, three steps)

niduterpenoid B

step 14: Org. Lett. 2001, 4051
step 15i: Claisen–Johnson rearr.

step 19i: JACS 2014, 1300

step 7: Krapcho decarboxylation
step 9: vinylogous Rubottom oxidation

step 5:
Knoevenagel
condensation

Nazarov cyclization
2 × Wagner–Meerwein rearr.


