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A SHORT SYNTHESIS OF (+MESEMBRINE1 

Kanwarpal S. Kochhar and Harold W. Pinnick* 
Department of Chemistry, Bucknell University, Lewisburg, Pennsylvania 17837 

ABSTRACT An efficient synthesis of (+)-mesembrine and (+)-desdimethoxymesembrine from N-methyl- 

Z-pyrrolidone is reported. 

Alkaloids such as mesembrine (,&)' have attracted an enormous amount of activity by synthetic 

CH, 

organic chemists. 
3 

This reflects not only the presumed central nervous system activity of mesem- 

brine and epi-mesembrine4 but also the structural similarity of these simple Sceletium alkaloids 

to the more complex and diverse Amaryllidaceae alkaloids like crinine (&).5 
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Consequently, many approaches to the synthesis of mesembrine have been extended or can be ex- 

tended at least in principle to the preparation of a variety of other alkaloids. Such a general 

approach to mesembrine is reported here. 
6 

Our basic strategy is shown in equation 1. 

CH3 CH3 

2 

(1) 

CH3 

4 s 

Thus, N-methylpyrrolidone is arylated and the resulting lactam 2 is converted into the enamine 

$ for annelation into mesembrine.7 

In order to test this sequence, the phenyl analogue (desdimethoxymesembrine 2) was prepared. 

N-Methylpyrrolidone was allowed to react with 2.0 equivalents of lithium N-cyclohexyl-N-iso- 

propylamide in tetrahydrofuran (THF) at -78°C for 1 hour and the reaction mixture was allowed to 

warm to 1O'C over a 1 hour period followed by addition of bromobenzene (0.5 eq). The reaction 

mixture was stirred at RT overnight and an acidic workup gave a 43-48% yield of purified product 

as white crystals (mp 58-59“C, lit. 
8 

59.60°C).' This cr-phenyllactam was reduced with a slight 

excess of diisobutylaluminum hydride (DIBAL) in hexane/THF to give, after a workup with aqueous 

NaOH, the corresponding enamine, N-methyl-3-phenyl-2-pyrroline. 
10 

Annelation with methyl vinyl 

ketone according to the procedure of Stevens 
7a 

gave a 30-40% yield of desdimethoxymesembrine 
7a,ll 

from the a-phenvllactam. 

This strategy was then applied to the synthesis of mesembrine without difficulty. Thus, 

N-methylpyrrolidone was arylated with bromoveratrole (0.25 eq) to give a 30-40X yield of pure 

lactam 3. 
?I 

Reduction with 1.2 equivalents of DIBAL followed by NaOH workup and annelation 

with methyl vinyl ketone7 g ave 58-64% yields from the a-aryllactam 2 of mesembrine purified by 



column chromatography on silica gel. 
12,13 

To our knowledge this three-step sequence for the 

synthesis of mesembrine is the shortest one from readily available starting materials. 
14 

ACKNOWLEDGEMENTS 

We thank Robert Zimmermann for his help with 13C NMR spectra run on the JEOL FX-90Q instru- 

ment and Professors Stephen F. Martin and Robert V. Stevens for kindly providing spectra of 

authentic mesembrine and desdimethoxymesembrine. 

REFERENCES AND NOTES 

1. Presented at the International Symposium on Heteroatoms For Organic Synthesis, August 14-17, 

1983, Montreal, Canada. 

2. (a) A. Popelak, E. Haack, G. Lettenbauer and H. Spingler, Naturwissenschaften, 47, 156, 

231 (1960,. (b) P. W. Jeffs, R. L. Hawks and D. S. Farrier, J. Am. Chem. Sot., 91, 

3831 (1969). 

3. (a) R. V. Stevens in "The Total Synthesis of Natural Products," Vol. 3, pp. 439-453, 

J. ApSimon, ed., Academic Press (1977). (b) P. W. Jeffs in "The Alkaloids," Vol. 

pp. l-80, R. G. Rodrigo, ed., Academic Press (1981). More recent syntheses are as 

follows: (c) 0. Hoshino, S. Sawaki, N. Shimamura, A. Onodera and B. Umezawa, 

Heterocycles, lo, 61 (1978). (d) K. Psotta and A. Wiechers, Tetrahedron, 35, 255 

H. F. Strauss and A. Wiechers, Tetrahedron Lett., 4495 (1979). (e) S. Takano, C. 

XIX, 

(1979); 

Murakata, Y. Inamura, N. Tamura and K. Ogasawara, Heterocycles, 16, 1291 (1981); S. 

Takano, Y. Inamura and K. Ogasawara, Chemistry Lett., 1385 (1981); S. Takano, Y. Inamura, 

and K. Ogasawara, Tetrahedron Lett., 4479 (1981). (f) I. H. Sanchez and F. R. Tallabs, 

Chemistry Lett., 891 (1981); I. H. Sanchez, J. de J. Soria, M. I. Larraza and H. J. 

Flores, Tetrahedron Lettl, 551 (1983); I. H. Sanchez, M. I. Larraza, H. J. Flores, I. 

Rojas and R. Alcala, Synthetic Commun., 13, 35 (1983). (g) G. E. Keck and R. R. Webb, II, 

J. Org. Chem., 47, 1302 (1982). (h) P. W. Jeffs, N. A. Cortese and J. Wolfram, J. Org. 

a, 5, 3881 (1982). (i) A. S. Howard, R. B. Katz and J. P. Michael, Tetrahedron Lett., 

829 (1983). This last paper describes a synthesis of mesembrenone. 

4. A. Oishi and H. Kugita, Japanese patent 43,539; Chem. Abstr., 2: 59443u (1972). 

5. (a) W. C. Wildman, J. Am. Chem. Sot., 80, 2567 (1958). (b) H. Muxfeldt, R. S. Schneider 

and J. B. Mooberry, J. Am. Chem. Sot., a, 3670 (1966). 



4788 

6. The synthesis of more complex alkaloids is currently in progress. 

7. This annelation step is known and has been applied by several groups although in widely 

differing % yields: (a) R. V. Stevens and M. P. Wentland, J. Am. Chem. Sot., 90, 5580 

(1968). (b) S. L. Keely and F. C. Tahk, J. Am. Chem. Sot., 90, 5584 (1968). (c) T. J. 

Curphey and H. L. Kim, Tetrahedron Lett., 1441 (1968). 

a. M. W. Gittos and W. Wilson, J. Chem. Sot., 2371 (1955); F. A. Blicke, A. J. Zambito and 

R. E. Stenseth, J. Org. Chem., 26, 1826 (1961). 

9. An extensive study of the arylation of lactams showed that these conditions were optimal 

for obtaining the desired product. A portion of these results were reported at the 17th 

Mid-Atlantic Regional Meeting of the American Chemical Society, April 6-8, 1983, White 

Haven, PA, Abstract 352. 

10. Conversion of lactams into enamines has been reported by several groups: (a) R. V. Stevens, 

R. K. Mehra and R. L. Zimmerman, J. Chem. Sot., Chem. Commun., 877 (1969), (b) F. Bohlmann, 

H.-J. MHller and D. Schumann, Chem. Ber., 106, 3026 (1973), (c) W. H. Moos, R. D. 

Gless and H. Rapoport, J. Org. Chem., 46, 5064 (1981). (d) A. Shariff and S. McLean, 

Tetrahedron Lett., 4895 (1982). 

11. l=C NMR (CDClJ) 635.267, 36.188, 38.734, 40.034, 40.468, 47.890, 54.824, 70.264, 126.009, 

126.280, 128.664, 147.625 and 211.063. The IR and 'H NMR spectra were identical to those 

kindly provided by Professor R. V. Stevens. 

12. 13C NMR (CDCl,) 635.321, 36.242, 38.897, 40.034, 40.576, 47.565, 54.824, 55.962, 56.124, 

70.372, 110.299, 111.274, 118.046, 140.311, 147.679, 149.142 and 211.118. To our knowledge, 

this is the first published 13C NMR spectrum of mesembrine! The IR and 'H NMR spectra were 

identical to those kindly provided by Professor S. F. Martin and Professor R. V. Stevens. 

13. Yields in the 60% range are possible by using the HCl-catalyzed annelation reaction. Yields 

of 35-40% are typical in our hands for the traditional reaction run in ethylene glycol 
7a 

as 

with the preparation of desdimethoxymesembrine. Thus, yields of mesembrine of up to 27% 

overall from N-methylpyrrolidone are possible without purification of the intermediate 

enamine. 

14. Full details of this synthesis will be provided in the full paper. 

(Received in USA 1 June 1983) 


