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Abstract; Acromelic acid A, a toxic principle of Clitocybe acromelalga, was 

synthesized from L-a-kainic acid. The synthesis established the previously 

inferred structure, and determined the absolute configuration as shown by h 

The poisonous mushroom Clitocybe acromelalga Ichimura, distributed in 

Japan only, exhibits unique symptoms similar to erythromelalgia and 

acromelalgia. Its remarkable physiological properties prompted us to study 

1) chemical constituents of this fungus . As a result, we isolated new amino 

acids acromelic acid A and B as the toxic principles, and inferred their 

2) structures to be 1 and 2 respectively by spectral analyses . Due to the 

limited sample quaf;;ity, 
'y 
however, the spectral data available were those of 'H 

NMR and UV spectra only. Therefore, the inferred structures had to be 

supported further by other experimental findings. Moreover, because of its 

structural relationship to kainic acidLand domoic acid i, it was expected 

(forkand2) to show some neurobiologicalactivities3). We report here the 

synthesis of acromelic acid A from L-a-kainic acid, which unambiguously 

established the structure, including absolute configuration, as shown by 1. 

acromelic acid A _l_ acromelic acid B 2 
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Hw- 
kainic acid 2 domoic acid & 

Successive protection4) of imino (Boc-ON) and carboxyl (CH2N2) groups of 

L-a-kainic acid 2, followed by reduction (LiA1H4) and silylation (ClSi+, 

imidazole) afforded 2, [c]B -27.8“ (C 1.0, CHC18) in 70% overall yield. Since 

allylic oxidation of 2 using Se02 gave undesired results, oxidation of methyl 

group in2 was carried out through sequential epoxidation of2 (mCPBA, 97%), 

isomerization of the resulting epoxide to allylic alcohol 2 (lithium 2,2,6,6- 

tetramethylpiperididelether, 60%), and oxidation of $_ by Mn02 to aldehyde 2, 

ta1, -27.0' (C 1.15, CHC19), in 86% yield. 

To construct pyridine nucleus from a,8-unsaturated carbonyl compounds, we 

found a mild and efficient method that involved (1) 1,4-addition by thiophenol 

(2) connection of C3-unit by a Horr&r-Emmons reaction (3) preparation Of 1,5- 

dicarbonyl compound by a Pummerer reaction (4) cyclization to pyridine by 

ammonia5). The a,f3-unsaturated aldehyde 3 was subjected to this method. The 

adducti was obtained as a diastereomixture (PhSH/Et3N, O“, lh, 99%), which 

was converted to ketone 9 

2, R=CH3 

&R=CH20H 

z, R= CHO 

$3, R= SPh 

l0, R=SOPh 

OCoCF3 
tit R= <SPh 
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[CH3COCHzPO(OEt)2/NaH/THF, 0°, 16h, 79%1. Pummerer reaction of 12, obtained 

by oxidation of2 with NaI04-Na2HP04, was smoothly proceeded under neutral 

condition (TFAA/py6) in CH2C12, O", Ih) to furnish rearranged product c in 

excellent yield. 11 was rather unstable, so that it was immediately cyclized 

by NH3fMeOH (rt, 1; h), in one-pot operation, to methylpyridine z,[clD -31.5' 

(C 0.80, CHC13), A",: 268 nm (log E 3.661, in 64% overall yield fromA. 

c 

Boc 

z E 

-l. 

Boc 

13 

In order to transform 12 to pyridonecarboxylic acid derivative, 12 was 

treated sequentially with (I) Se02/Py (2) CH N 2 2 (3) nBu4NF (4) PDC/DMF (5) 

CH2N2 to afford pyridinecaboxylic acid dervative E, 

CHCl3) Amax EtoH 269 nm (log E 3.71), in 20% overall yield, 

[rz]D +6.5'= (c 0.73, 

which in turn was led 

to N-oxide L4 by mCPBA in 77% yield. Formation of 2-pyridone from 12 was 

realized by our modified method using TFAA/DMF instead of hot Ac207), that is, 

treatment of ?-;d with excess TFAA in DMF at room temp gave pyridone 2, [cljD - 

114.3 (C 0.74, CHC13) A",: 241 (log E 3.98)) 231 (4.22) nm, in 68% yield. 

Deprotection of I_5 in usual manner [(I) KOH (2) TFA, in 71% yield1 afforded 

18' , all of the data of which were completely identical with those of natural 

i (NMR, uv. SIMS~), CD, chromatoqraphic mobilities). Thus, the structure of 

acromelic acid A was establised to be 1 C. 
In the neurobioloqical tests employing crayfish neuromuscular 

preparation, L showed the most potent depolarizing effect among the compounds 

related to L-glutamic acid known so far"). 
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