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(–)-Niduterpenoid B
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1. NaHMDS, THF, 0 °C
    then TBSOTf
2. mCPBA, NaHCO3
    CH2Cl2–H2O (1:1), 0 °C
3. K2CO3, MeOH
4. MeLi, THF–Et2O (4:1)
    0 °C

34%

73%
Knoevenagel
condensation

1. Et3N, then TIPSOTf
    CH2Cl2, 0 °C
2. mCPBA, NaHCO3
    CH2Cl2, 0 °C 
3. Me3SI, n-BuLi
    Et2O–hexane (3:1)
    60 °C

64%
Horner–Wadsworth–
Emmons reaction/

A
1 step from

cyclopentadiene EtO

O

PO(OEt)2

B

1. B, NaH, THF, 0 °C
    to r.t., then A
2. LiOH, EtOH–H2O
    (4:1), 70 °C
3. CDI, THF, 0 °C to r.t.
    then C, 85 °C

MeO

O

O

O

C

TiCl4, THF–CCl4 (8:1)
0 °C, then 

cyclobutanone, D
0 °C to r.t., then py

Mg

1. B(C6F5)3 (60 mol%), CSA (70 mol%)
    PhMe, 4 Å MS, 100 °C
2. LiCl, DMSO–H2O (20:1), 185 °C

29%
Krapcho

decarboxylation

1. (EtO)3CMe, EtCO2H (10 mol%)
    145 °C, then MeOH–H2O (2:1)
    LiOH, r.t. to 70 °C
2. (COCl)2, DMF (10%), CH2Cl2
3. diazoethane, Et2O, 0 °C

19% from
G

Johnson–
Claisen

rearrangement

1. Rh2(OAc)4 (10 mol%)
    PhMe, 120 °C
2. Et3N, TBSOTf
    CH2Cl2, r.t.
    then TBAF, THF

64%

5 steps

14%

2

Signif icance:Signif icance: Niduterpenoid B is characterized by

a 5/5/5/5/3/5 hexacyclic framework featuring 13

contiguous stereocenters, four of which are qua-

ternary. The total synthesis by Tu and co-workers

capitalizes on a cascade reaction wherein the tetra-

quinane scaffold, with its stereocenters, is rapidly

assembled. The full core of the molecule is later

accessed via a rhodium-mediated cyclopropanation.

Comment:Comment: Cyclobutanone AA , assembled by [2+2]

cycloaddition of cyclopentadiene and methoxy(me-

thyl)ketene, was converted into key triene EE. Expo-

sure of EE to Lewis and Brønsted acid catalysis ini-

tiated the Nazarov cyclization/double ring expan-

sion/elimination reaction which, after Krapcho de-

carboxylation, returned tetraquinane FF. The highly

strained three-membered ring in JJ was installed via

cyclopropanation of diazo ketone II, which served as

synthetic intermediate to complete the synthesis of

niduterpenoid B.
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