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Concise Total Synthesis of Tronocarpine
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Total Synthesis of (±)-Tronocarpine

Significance: Nakayama, Kamba and co-workers 
report a total synthesis of tronocarpine, a chippi-
ine-type indole alkaloid containing an azabicyc-
lo[3.3.1]nonane core. The synthesis features a tan-
dem cyclization consisting of unsaturated aldehyde 
formation, intermolecular aldol reaction, and lact-
amization.

Comment: Indole D was obtained from known 
precursors in four steps. D gave rise to F and an in-
separable mixture of G and H, which could be con-
verted to F in one step. Tandem cyclization was 
achieved by subsequent treatment with Na2CO3 
and Pd/CaCO3. Tronocarpine was obtained in two 
steps from K.
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B, n-Bu3P (20 mol%), MeCN
then Pd/C (4.7 mol%), H2 (1 atm)

MeOH–MeCN (9:1)

MeO2C

3 steps

TBSOTf, DIPEA, CH2Cl2, 0 °C
then E, TBSOTf, –78 to 0 °C

Amberlyst® 15, acetone
Na2CO3, MeOH 

0 to 40 °C
then Pd/CaCO3 

(10 mol%)
H2 (1 atm)

then Na2CO3 
35 °C
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F G, R = CH(OMe)Me H

86%

NHTf2, ClCH2CH2Cl, 0 °C
then NaHCO3, NaBH4
THF–H2O (4:1), 70 °C

DMP, CH2Cl2
then CSA

THF–H2O (4:1)
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