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a) K2CO3, DMF, rt

94%

b) tBuOK, THF 

c) 1, In(OTf)3 (5mol%)
3Å MS, DCM, rt 
72% for 2 steps

d) LiCl, DMSO
e) PhSH, TFA

90% for 2 steps

f) DDQ, toluene, rt
 68%
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g) CH3C(OCH3)3

hydroquinone, 200°C
88% single diastereomer

h) Na/Naphthalene, THF

i) allyl bromide, DMF
74% for 2 steps
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hint:
[ 2 + 2 + 2] cascade annulation

Name of reaction: Johnson-Claisen
Mechanism ?



Total Synthesis of Deoxoapodine and Kopsifoline D

j) H-G II cat., DCM, 50°C
81%

k) DIBAL-H (3.0 equiv)
DCM, 0°C
66 - 71%N
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(Chiral HPLC resolution)
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(-)-deoxoapodine (-)-kopsifoline D

m) (p-CF3C6H4)3PAuCl
AgNTf2, DCE, 80°C, 24h
72 - 80%

m) TsCl, tBuOK, THF
46 - 43%

Stucture of H-G II ?

Hoveyda-Grubbs II
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