
Touahedmn Letters. Vol. 33. No. 41. PP. 6045-6048.1992 
Printed in Chat Britain 

oo404039/92 s5.00 + .a 
Pcrgmcn Ress Ltd 

An Exceptionally Brief Synthesis of Eupolauramine 

R. Richard Goehring* 

Depsment of chemistry 
North Carolina State University, Raleigh. NC 27695-8204 

Abstract: A three-sty, synthesis of the azaphe-aan~ alkaloid eupoulaununine (1) hm been achieved from 3- 
bmqyridinc Thekeystcpinthcsyn~waraonapotconveRionof4rnO_demcthyleupolauramiac(9)vio 
an inbnmoiecular Sml reaction followed by in sirv stilbene photocyckation. Methylation by the procedure of 
WcillEbgsVethCMll&pKNAlCt. 

Eupolauramine was isolated from Eupomufiu luurina in 1972 by Taylor and coworkers.1 Its structure 

was shown by X-ray crystallography to be that depicted by 1. 2.3 thus identifying it as an unusual 

uzuphenunrhrene type alkaloid bearing a structural similarity to the aristolactams.4 Since that time, no less than 

six syntheses ofthe molecule have appeared in print, making it a popular proving ground for new synthetic 

methodology.5 Herein, we wish to report our work in this area which has led to an extremely efficient 

synthesis of the natural product. 

Scheme 1 
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Our approach centered around our long-standing interest in photochemistrye We reasoned that if the 

C5a-Cluc bond could be formed (Scheme 1) via an intramokcuhu SRN~ reaction.7 such a product might be 

induced to undergo (perhaps in some protected form) a stilbene photocyclixationa to afford the eupolauramine 

skeleton. In &u, ortho-metalation of 3bromopyridine (2) according to the procedure of Gribbkg afforded the 

Clithio- species that when reacted with methyl isocyanate gave, in sim, anion 3 (Scheme 2). When 3 was 

quenched with phenacyl bromide in the presence of dimethylpmpyleneurea (DMFV) a 68%’ yield of 4 was 

obtained, along with 7% of 5.10 Thus in a single step we were able to prepare a substrate containing all but 

one of the carbons necessary for eupolauramine. 
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The second step in the synthesis proved to be far more problematic than we had anticipated Initially, we 

found that irradiationt 1 of a THF solution of the lithium anion 6. 6asb either at O’C or room temperature, gave 

only trace amounts (GXJ by HPLC) of the cyclized product, 10. 12 Ultimately, it was determined that the 

reaction was extremely sensitive to traces of oxygen and other species capable of interrupting the radical-chain 

process. Thus, when the reaction was repeated at O’C, under a “scrubbed” argon atmosphere,*3 with reagents 

and solvents that were purified*4 immediate& before use, an 87% yield of Sml product 10 was realii along 

with 4% of dehalogenated 11.15 We saw no trace of O-demethyleupolauramine (9) which could have arisen 

from an anionic stilbene photocyclization of anion 7. However, when the reaction was repeated and anion 7 

was reacted with an excess of uimethylsilyl chloride (TMS,Cl), O-silylated species 8 was formed in siru and 
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suffered cyclixation under oxidative conditions (hv, 02) to afford, after an acidic workup, O-demethyl- 

eupolauramine (9) in 70% yield from 4. 16117 This material proved to be spectroscopicaBy identical to that 

reported by Weinreb.s* Finally, O-methylation by a slight variation of Weinreb’s pqcedure completed the 

synthesis to give eupolauramine (1) in 80% yield from 9. 

In summary, we have completed a short, photochemical-based synthesis of eupolauramine. This 

synthesis is one of a very few examples of an intramolecular SRI~~ reaction, and, to our knowledge. is only the 

seco& application of such a reaction to the synthesis of a natural produ~t.~8 
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yield of 4 from 3bromopyridine (2) to 74%, after this one recycle. , 

Irradiation was accomplished with a Hanovia 450-W high-pressure %-vapor lamp. 
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The argon was “scrubbed” by passage through a solution of sodium-benxophenone ketyl in THF. 

Liquids were distilled under a “scrubbed” argon atmosphere. Diisopropylamine @IA) was distilled from 

CaH2. THF was distilled from sodium-benzophenone ketyl directly into the reaction vessel. Compound 

4 was recrystallized from EtGAc/hexanes (cc 1:3) and dried in vucuo (< 1,mm) forlh. 

The radical-chain nature of this “successful” reaction was confirmed by its inhibition by a catalytic 

amount ofdi-tert-butyl nitroxide. 

Compounds 10 and 11 were also isolated in 11% and 5% yields, respectively. 

Attempts to prepare eupolauramine directly by 0-methylation of anion 7. gave what we have tentatively 

identified as the C-methylated product, i. 
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