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Summary: Phenanthrene atkaloids was semisynthesized from N-alkyllaurolitsines such as boldine directly from solvolysis with
1M ammonium acetate under reflux overnight. This one step reaction is easily workup and the yield is high (> 80%).

Phenanthrene alkaloids, generally believed derived from aporphines biogenetically, have recently demon-
strated to possess interesting biological activities including vasorelaxation of the rat aorta and antiarrhythmia.!-3
We reported modified methods to prepare the phenanthrene alkaloid secoboldine (I), a direct intermediate for
synthesizing litebamine, from boldine (1) recently via two reaction steps, exhaustive N-benzylation (give
N-benzylsecoboldine) and catalytic hydrogenation.# This method gave I in about 60% yield at a gram scale. For a
large-scale reaction (>10 g), we found that the purification of N-benzylsecoboldine and I become tedious. To
obtain a good amount of phenanthrene alkaloids for pharmacological study, other facile approaches needed to be
investigated. We report herein the outcome for this purpose.
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During the preparation of the monoterpenoid isoquinoline alkaloid protoemetine, C-5 epimerization
occurred for an intermediate A possessing a phenolic group para to the N-methine (C-5) in refluxing propionic
acid.> The participation of the phenolic group is essential since the reaction could not take place for the O-methy-
lated product. Based on this, we considered that 1 possessing a phenolic OH para to N-methine might undergo a
similar reaction. This is the case. While 1 was refluxed with propionic acid for 6 h, 1 (25%) and N-propionyl-
secoboldine (50%) were isolated. If a diluted propionic acid (80% in water) was used, only I (65%) was
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obtained. If propionic acid was replaced by acetic acid or butyric acid, the reaction was either incomplete despite
of longer reaction time (> 2 d, HOAc) or suffering workup problem (removal of butyric acid). In addition,
glaucine (7) possessing 2-OMe did not form secoglaucine under this reaction condition. Hence, the dissociated
carboxylic acid serves as push and pull roles to 2-OH and N-Me to take apart the B ring of the aporphines as
shown in the scheme. Apparently, deprotonation at C-9 of the intermediate rather than the nucleophilic attack of
the nitrogen to C-10 dominates the reaction and yielded exclusively the stable phenanthrene product.

Although solvolysis of 1 with 80% propionic acid gave I as the sole product, the workup is interfered by
the removal of propionic acid. Based on the proposed reaction mechanism, we thought that ammonium acetate
could possess such push and pull property. Indeed, reaction of 1 (5.0 g) with 1M NH4OAc,- EtOH (1:1, 75 ml)
under reflux for 1 d gave I (4.5 g, 90% yield) as crystalline product after cooling the reaction mixture. Glaucine
did not react under this reaction condition, either. Under such conditions, N-alkylsecolaurolitsines I1-V1 ¢ were
synthesized from N-alkyllaurolitsines 2-6, prepared from laurolitsine (8), isolated from Phoebe formosana’, by
N-alkylation (DMF, RCH2X, NaHCO3)? in a yield of over 80% at 100 mg level.

This study simplifies the preparation of 3-hydroxyphenanthrene alkaloids derived from 2-hydroxy-
N-methylaporphines and the method is practical for a large-scale preparation. The cardiovascular effects of the
prepared compounds are currently investigated.
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