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STEREOSELECTIVE TOTAL SYNTHESIS OF (+)-3-ISO-19-EPIAJMALICINE 

Mauri Lounasmaa* and Reija Jokela 

Laboratory for Organic and Bioorganic Chemistry, Department of Chemistry, 
Technical University of Helsinki, SF-02150 Espoo, Finland 

Summary: A new stereoselective three-step total synthesis of (+)-3- 
iepiajmalicine 4_ starting from the easily accessible compound 1 
is described. 

The synthesis of the eight basic heteroyohimbine alkaloids has been described by different 

authors.1-12 However, the stereoselectivity and/or total yields are mostly poor. Our new 

rapid three-step route starting from salt 1 
13 constitutes an easy and highly specific - 

method for the preparation of (?)-3-iso-19-epiajmalicine 4_, a heteroyohimbine alkaloid 

possessing the pseudo configuration. 
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Pyridinium salt 1 was alkylated according to our modification (dimethyl sodiomalonate, THF, 

DME, -15'C) of the Krohnke procedure. 
14 . 

WJthout isolation, the intermediate dihydropyridine 

was cyclized to compound z6 (yield I+2 -- -40%). NaBH4 reduction of 2 in acidic media (abs. 

AcOH) followed by treatment with excess methanol and addition of more NaBH4 afforded 3a16 - 

(containing a small amount of 3b) in -50% yield. Polyphosphoric acid treatment of 3a yielded - - 

racemic iI almost quantitatively. Thus a new rapid total synthesis of (+)-3-iso-19- 

epiajmalicine 2 was accomplished in about 20% overall yield. 

The earlier accomplished conversion4 of (+)-3-iso-19-epiajmalicine 4 into (+)-formosanine - 

and ( +)-isoformosanine means that the present procedure constitutes a formal total 

synthesis of these oxindole alkaloids as well. 

REFERENCES AND NOTES 

1. E. van Tamelen and C. Placeway, J. Am. Chem. Sot., 1961, 42, 2594. 

2. E. van Tamelen, C. Placeway, G. Schiemenz and I. Wright, J. Am. Chem. Sot., 1969, 21, 7359. 

3. E. Winterfeldt, H. Radunz and T. Korth, Chem. Ber., 1968, lgl, 3172. 

4. E. Winterfeldt, A. Gaskell, T. Korth, A. Radunz and M. Walkowiak, Chem. Ber., 1969, 

102, 3558. -_- 
5. F. MacKellar, R. Kelly, E. van Tamelen and C. Dorschel, J. Am. Chem. Sot., 1973, 22, 7155. 

6. E. Wenkert, C.-J. Chang, H. Chawla, 0. Cochran, E. Hagaman, J. King and K. Orito, J. Am. 

Chem. Sot., 1976, 28, 3645. 

7. J. Gutzwiller, G. Pizzolato and M. Uskokovid, J. Am. Chem. Sot., 1971, 22, 5907. 

8. M. Uskokovid, R. Lewis, J. Partridge, C. Despreaux and D. Pruess, J. Am. Chem. Sot., 

1979, 101, 6742. --_ 
9. R, Brown in W. Bartmann and E. Winterfeldt, Eds. Stereoselective Synthesis of Natural 

Products, Workshop Conferences Hoechst, Excerpta Medica, Amsterdam, Oxford, Vol. 7, p. 62. 

IO. J. Kervagoret, 3. Nemlin, Q. Khuong-Huu and A. Pancrazi, J. Chem. Sot., Chem. Commun., 

1983, 1120. 

11. 6. Massiot and T. Mulamba, J. Chem. Sot., Chem. Conun., 1984, 715. 

12. S. Martin and 8. Benage, Tetrahedron Lett., 1984, 22, 4863. 

13. M. Lounasmaa and M. Puhakka, Acta Chem. Stand., 1978, 832, 216. --- 

14. F. Krohnke, K. Ellegast and E. Bertram, Justus Liebigs Ann. Chem., 1956, _6_40, 176 (for 

earlier applications see refs. 6 and 15). 

15. M. Lounasmaa and A. Koskinen, Tetrahedron Lett., 1982, 22, 349. 

16. 3a: Y -5O%, ir 3300, 1730, pmr 1.17 (3H, d), 3.74 (3H, s), 6.72 (IH, br s), 7.06-7.53 

Gram. H), 8.54 (lH, br s), cmr 16.49 (t), 18.51 (q), 22.27 (d), 30.78 (t), 43.31 (d), 

45.84 (t), 50.32 (t), 51.88 (q), 53.37 (d), 65.59 (d), 73.57 (d), 90.64 (d), 107.14 (s), 

111.68 (d), 117.91 (d), 119.60 (d), 121.87 (d), 127.13 (s), 130.64 (s), 136.36 (s), 

171.48 (s), m/z 370 (M+), 369, 352, 339, 225, 223, 184, 169, 156. Found: 370.1896 (mass 

spectrometry). Calc. for C21H26N204: 370.1894. 

17. Analytical data (ir, pmr, cmr, ms) were identical with the data given in refs. 4, 6 and 18. 

18. M. Lounasmaa and S.-K. Kan, Tetrahedron, 1980, 25, 1607. See also E. Yamanaka, N. Saito, 

Y. Suzuki and S. Sakai, Chem. Pharm. Bull., 1982, ?p, 2068, Note 16. 

(Received in UK 14 February 1986) 


