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A SHORT AND EFFICIENT STEREOSELECTIVE SYNTHESIS OF o~ALLOKAINIC ACIDl) .

Wolfgang Oppolzer*and Hendrik Andres

Département de Chimie Organique, Université& de Gené&ve, CH-1211 Genéve 4.

o—Allokainic acid and a—~kainic acid, isolated from the marine algae

Digenea simplex Ag.z), have been assigned structures 1 and 2 on the basis of

4)

chemical3) and X-ray evidence '. Both amino acids show antihelmintic properties

and more recently, acquired further medicinal interest, due to their neurophysio-

logical activity in mammalss).
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Early synthetic work resulted in several multistep routes to 1, proceeding

in low overall yields). In extension of our systematic studies of intramolecular

7)

ene reactions we now have accomplished the following, different approach to 1.

Starting from the easily accessible N~trifluorcacetylaminomalonic ester

28) N-alkylation (NaH(1l equiv.)/l-bromo-3-methy1—1—butene9)

10)

(1,3 equiv.)/HMPT/
250/24h/N2) furnished the 1,6-diene 4 (m.p. 48 - 49°C) in 80% yield.
Cyclisation of the diene 4 proceeded at surprisingly low temperature (5% solu-

tion in toluene/25°c/3 months or 80°C/24 h) or, more conveniently, on heating
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neat 4 in a bulb tube to 170°C for 10 min at 1 Torr to give after distillation

at 150°C/0,05 Torr exclusively the trans-substituted pyrrolidine élo)in 97%

yield. Whether or not the observed stereoselectivity of the crucial ene reaction

4 » 5 is due to kinetic or thermodynamic control remains to be clarifiedll).

Concomitant hydrolysis of the ester and amide groups in 5, followed by decarbo-
xylation was achieved by heating 5 at reflux with 0,5 N NaOH in MeOH/HZO(l:l)

and subsequent slow acidification of the boiling solution with 2N aqu. HCl to

)

Py~ 312 ; addition of Cu(OAc)z, filtration of the precipitated copper salt

S in water furnished (i)-a—allokainic

2
acid 1 (m.p. 245 - 250°c (decomp.) 88% yield) as the only stereoisomerlz).

6a)

(78% yield) and its decomposition with H
Crystallisation of its (-)-ephedrine salt afforded the enantiomerically
pure (+)-1 (m.p. 238 - 242°C (decomp.) [a]30= +7,7° (c=1,3, H20)) identical
with natural 1 as shown by IR, lH-NMR (100 MHz), chiroptic and mixed m.p.

evidence.
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In summary, this route leads to (-)-a-allokainic acid (1) from 3 in 53%

overall yield, nicely illustrating the preparative potential of intramolecular
ene reactions. A related stereocontrolled synthesis of a-kainic acid 2 is

presently under study in our laboratory.

We are indebted to Dr. H. Morimoto for kindly providing a sample of
natural a-allokainic acid and the spectra of 1 and its stereoisomers. We also

wish to thank the Fonds National Suisse de la Recherche Scientifique, Sandoz Ltd,

Basel and Givaudan SA, Vernier for generous financial support of this work,
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