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16. Me2CuLi
15. n-BuLi
Comins Reagent

12. LDA, MeI, DMPU
13. LiBF4, CH3CN/H2O
14. Ph3P, imid. I2, THF

11. LDBB, THF, -78°C

8. hv, PhH
9. i-Pr2NMgI, THF
10. Swern oxidation

2. cyclopentadiene, TiCl4, 
3. LiOH, H2O
4. CH2N2

Photocycloaddition reductive fragmentation

Thermal controlled rearrangement

Cl2C C O
2. Zn/CH3COOH

PPh3
4. mCPBA
5. BF3OEt2 6. LDA, MeI 8.TsOH, 70°C

Intramolecular [2+2] cycloaddition, Ring Enlargement

6. TsOH, PhH, △
5. Ph3P=CH24. hv, 350 nm
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toluene, DBU, 50°C

5. LDA, DMPU
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