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Synthesis of the Hasubanan Ring System from the Alkaloid Reticuline 
By T. KAMETANI,* T. KOBARI, and K. FUKUMOTO 

(Pharmaceutical Institute, Tohoku University, A obayama, Sendai, Japan) 

Summary The synthesis of a cepharamine-type compound 
from reticuline by phenolic oxidation is reported. 

CEPHARAMINE, an alkaloid from Stephania ce$harantha,l 
has been assigned the benzindolizine structure (1) by 
chemical and spectroscopic methods, and bases having this 
ring system are called hasubanan aklaloids. Rearrange- 
ment of the phenolic oxidative product from a diphenolic 
isoquinoline3 should provide a biosynthetic pathway to these 
alkaloids. We have been investigating the synthesis of 
hasubanan ring systems from benzylisoq~inolines,~ and 
here report a simple synthesis of the cepharamine analogue 
(2) from reticuline (3). 

Reticuline was treated with trifluoroacetic anhydride to  
give the methine base (4), showing a trans-stilbene absorp- 
tion in its U.V. spectrum, which was reduced by Adam's 
catalyst to the dihydromethine base (5)  which had no Et 
n.m.r. absorption, thus fact excluding a possible product 
(5a) derived from (4a). Phenolic oxidation of (5 )  (VOC1,) 
gave the dienone (6) (20%), which showed a typical a- 
methoxylated cross-conjugated dienone system in its i.r. 
[vmax (CHCl,), 1665, 1640, and 1625 cm-l] and U.V. spectra 
[Amax (MeOH) 239 and 280 nm; log E 4.16 and 3.841. The 
n.m.r. spectrum revealed two aromatic (6 6.88 and 6.68 
p.p.m.) and two olefinic protons (6.38 and 6-27 p.p.m.) 
with the expected three methyl resonances (3.93, 3-80, and 
3.06 p.p.m.). Hydrolysis of the dienone (6) with aqueous 
K2C03 yielded the enone (7), C1,H2,N0, (M+ 329), Vmax 
(CHCl,) 1679 and 1625cm-1, A,,, (MeOH) 257 and 283sh 
nm; log E 3.74 and 3.505, the picrate of which gave yellow 
neeedles (from EtOH), m.p. 213-215". Its structure was 
assigned on the basis of its n.m.r. spectrum which show-ed 
three methyl (6 2.24, 3-58, and 3.80p.p.m.), two aromatic 
(6-80 and 6.58 p.p.m.) and one olefinic resonance (5-80 
p.p.m.). These data are similar to those of dihydro-orient- 
alinone5 and dihydrokreysiginone,G and eliminate the 
alternative structure (8).  Treatment of (7) with methanolic Meoq /Me M e O q N , M e  
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HC17 gave the cepharamine analogue (2) [vmax (CHCl,) p.p.m. (each ArH). The N-Me, enolic O-Me, and olefinic 
3460, 1678, and 1625 cm-l; Amax (MeOH) 255 and 283sh 
nm; log E 3.87 and 3.775; picrate, m.p. 218-219” (yellow 
needles from EtOH)]; n.m.r. 6 2-41, (N-Me), 3-65 (enolic 
O-Me), 3.84, (O-Me), 5.64 (olefinic-H), and 6.65 and 6.56 

resonances are similar to those of cepharamine (1).1 
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