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Retrosynthetic Analysis

Feature
1.Mukaiyama−Michael-type reaction

2. Hoppe’s homoaldol reaction

3. Toyota’s Pd-catalyzed cycloalkenylation

4. Stoltz’s Pd-catalyzed asymmetric allylic
alkylation reaction



Synthesis of Building Blocks 6 and 7

Typical
Corey−Bakshi−Shiba
ta’s conditions

Stoltz’s Pd-catalyzed 
asymmetric allylic

alkylation reaction

Toyota’s Pd-catalyzed 
cycloalkenylation

Ley-Griffith Oxidation



Toyota’s Pd-catalyzed  cycloalkenylation



Homoaldol Reaction of 6 and 7 and 
Subsequent Cyclization

Becker, J.; Grimme, S.; Fröhlich, R.;
Hoppe, D. Angew. Chem., Int. Ed. 2007, 46, 1645

Hoppe’s homoaldol reaction

Mukaiyama−Michael-type reaction

Hoppe, D.; Kramer, T.; Freire Erdbru ̈ ̈gger, C.; Egert, E.
Tetrahedron Lett. 1989, 30, 1233. 



Total Synthesis of ent-Kaurane Diterpenoid 2

Saegusa’s procedure

L-selectride



Total Synthesis of Lungshengenin D
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