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In connection with investigations directed towards the total synthesis of echinulin 

(lo), we have reported a synthesis of 2,4-di(3,3-dimethylallyl)aniline (1) from N,N-di(3,3-di- 

methylallyl)aniline by an acid-catalyzed amino Claisen rearrangement!. In this communication, 

we would like to describe a stereoselective total synthesis of optically active echinulin (10) * 

According to Saxtons' method: the aniline (1) was condensed with purified ethyl 

4-bromo-2,2-dimethylacetoacetate to yield the isobutyrate (2)tg5 After the isobutyrate (2) was 

reduced to the primary alcohol (3)4 by the reduction with lithium aluminum hydride, it was 

oxidized to the aldehyde (4)4 with Ac20-DMSO. The aldedhye (4) was converted to the indole 

(5)4,7 by Wittig reactoin, which was then transformed to the corresponding gramine (6)4'8 by 

Mannich reaction. 

For the stereoselective conversion of the gramine (6) into optically active echinulin 

method developed recently by Kishi et al9 was adopted. Namely, the gramine (6) was 

with the diketopiperasine (7)' synthesized from L-alanine, to afford the ester (8) in 

(lo), the 

condensed 

4.10 
mixture of cis and trans isomers (ca. 1:2 ratio). 

compound (8) was hydrolyzed with O.lN sodium hydroxide 

obtained was heated under reflux to yield a mixture of 

a 

After the carboethoxy group in the 

in aqueous dioxane, the acid (9)11 thus 

cis and trans diketopiperazine, which was 

separated by silica gel column chromatography to give a major diketopiperasine (10)4'12(2 parts) 

and a minor diketopiperazine (11)4'13(1 part). The major product was identical with natural 
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;‘:‘. NH2 

(1) 

Et02C 

(7) 

(2) R1=COOC2H5, R2=H 

(3) Rl=CH20H, Ry=H 

(4) Rl=CHO, R2=H 

(5) Rl=CH=CH2, R2mH 

(8) R=COOC2H5: a mixture of cis and trans 

isomers 

(9) R=COOH: a mixture of cis and trans 

isomers 

(10) R-H: cis isomer=_ECHINULIN 

(11) R=H: trans isomer~EPI-ECHINULIN 

(6) Rl=CH=CHZ, R21CH2N(CH3)2 
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echinulin14 in all respects (mp, mixed mp, nmr, ir in KBr disc, uv, [(XI,, tic on silica gel) and 

15 therefore the minor product corresponds to epi-echinulin on the echinin part. 

The configuration of the echinin moiety of echinulin (10) was determined by several 

methods16 as it is belonging to L-series of amino acids. This assignment is also supported by 

the results obtained in the synthesis, because it has been shown that on decarboxylation of the 

9 
system of the acid (9) the cis diketopiperazine predominates over the trans isomer. 
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