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Abstract: 

Five for the price of one: five natural products with one ring-opening 
reaction.

- New enantioselective syntheses of the B/C hexahydrobenzo[c]phen 
anthridine alkaloids (+)-homochelidonine, (+)-chelamidine, (+)-
chelidonine, (+)-chelamine, and (+)-norchelidonine are described. 

✔Our rapid and convergent route to this class of natural products 
involved the development and application of a Pd (II)-catalyzed 
asymmetric ring-opening reaction of a mesoazabicyclic alkene with an 
aryl boronic acid as the key step.
✔ By screening a variety of functionalized ortho-substituted aryl boronic 
acids, chiral ligands and reaction conditions we were able to prepare 
the requisite cis-1-amino-2-aryldihydronaphthalenes in high yield and 
in up to 90% ee.
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➢ Isoquinoline alkaloids, occur naturally in papaveraceous plants.
➢ chelidonine has received the most attention.   Isolated from Chelidonium 
majus L. as early as 1839.
➢ Chelidonine has a range of proposed pharmacological activities including 
tubulin interaction within target cells causing mitotic arrest.
➢ Chelidonine is also a major component of the drug Ukrain, a semisynthetic
●antitumor preparation derived from C. majus alkaloids.
➢ O-Acyl and O-alkyl derivatives of chelidonine have also shown 
antinociceptive and antiserotoninergic effects, not reported for the parent 
alkaloid.
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Synthesis of cis-1-amino-2-aryldihydronaphthalenes:
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Retrosynthetic analysis:
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Assessing the feasibility of an enantioselective ring-opening reaction:
Synthesis of key intermediates

Synthesis of azabicyclic alkenes:
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Attempted selective deprotection of the M OM  group:
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Elaboration of the alkene:
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Completion of the synthesis of (+)-homochelidonine and (+)-chelamidine:
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(+)-Chelamidine

(+)-homochelidonine
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Syntheses of (+)-chelidonine, (+)-chelamine and (+)-norchelidonine:
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(+)-chelidonine

(+)-chelamine

(+)-norchelidonine
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In summary, we have developed a new and general strategy for the 
synthesis of the hexahydrobenzo[c]phenanthridine alkaloids with a novel 
and highly enantioselective PdII-catalyzed ring-opening reaction of a meso-
azabicyclic alkene with an aryl boronic acid as the key step.In this way, we 
have demonstrated the power of this methodology for the first time in 
natural product synthesis and completed the first enantioselective total 
syntheses of (+)-homochelidonine, (+)-chelamidine, (+)-chelidonine, (+)-
chelamine and (+)-norchelidonine.Due to the convergent nature of the 
synthesis it is now possible to prepare structural analogues of the 
hexahydrobenzo[c]phenanthridine alkaloids with potentially improved 
pharmacological properties.
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