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Abstract-Novel neuroexcitatory amino acid, L-3-(6-carboxy-2-0x0-4- 

pyridy1)alanine (l), was isolated from the poisonous mushroom, 

Clitocvbe acromelalea, and its structure was deduced by spectral data 

and biogenesis and confirmed by the chemical conversion. 

The accidental ingestion of Japanese toadstool, Clitocvbe acromelalza, causes a violent pain and 

a remarkable reddish edema in hand and foot, and it continues for a month. We were interested 

in this unique physiologically characteristic properties and have studied on the toxic constituent 

of this fungus. We have already isolated several principles so far: clitidine,' clitioneine.24- 

aminoquinolinic acid3 and acromelic acids A a and B (3.4 And new amino acids, L-3-(2- 

carboxy-4-pyrroly1)alanine a s . 6  and L-3-(2-0x0-5-pyridy1)alanine @),6 were also found 

recently. Further investigation led to the isolation of the novel neuroexcitatory amino acid a 
with stizolobic acid &).73 These amino acids were probably biosynthetically derived from 

DOPA.49 This report deals with the isolation and the structure determination of 1 through the 

chemical conversion of stizolobic acid into 1. 
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The water extracts of frozen fruit bodies were diluted by acetone to give copious precipitates 

which were dialyzed against water. Dialyzate was fractionated by chromatography and paper 

electrophoresis (PEP) monitoring the lethal effect in mice. New amino acid (13 and stizolobic 

acid were isolated from a poisonous fraction (Scheme 1). 
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The acid a, [a];' -131" (HzO; c 0.05). C9H10N205. showed a brown coloration with 

ninhydrin. The weakly acidic property of 1 was obvious from its behavior on ion-exchange 

column chromatography and paper electrophoresis. 1H-Nmr spectra of 1 in D20 indicated the 

presence of the two aromatic protons [6 6.60, lH, d, J=1.4; 6.95, lH,  d, J=1.4] and an 

alanine side chain [6 3.01, lH,  dd, J 4 . 6 ,  14.6; 3.21, lH, dd, J=5.4, 14.6; 3.98, lH, dd, 

J=5.4, 8.61. The uv spectra of 1 showed two maxima around at 230 and 310 nm which were 

very similar to those of acromelic acids.4 Furthermore, the coupling constants and chemical 

shifts of two aromatic protons in the 1H-nmr spectrum suggested 6-carboxy-4-substituted 

pyridone structure. The structure of 1 was implied from these observation and biogenetic 

consideration (Scheme 2). 
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Biosynthetical formation of stizolobic acid from DOPA was previously shown employing 

seedlings of beans9 and it was proposed by Musso for the explanation of the biosynthesis of 

flyagaric coloring matters.10 This route suited to the biogenesis of 1 and was reasonably 

assembled into the previously proposed biogenetic scheme of acromelic acids A and B a)l 

and 4.5 
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The confirmation of the structure (1) was carried out by a synthesis. The amino group of 

stizolobic acid was protected by tert-butoxycarbonyl group. N-Boc-stizolobic acid (Z) was 

treated with aqueous ammonia to afford pyridone (8). Removal of protective group furnished 1 

(88% for three steps, Scheme 3). Purification was performed by paper electrophoresis. The 

nrnr spectra, [aID and Rf value on tlc of synthetic 1 were completely coincident with those of 

the natural product. As the amount of the isolated compound was very little, the bioactivity was 

tested with the synthetic one. The amino acid (D exhibited depolarizing activity in the 

preparation of new born rat spinal cord. 



448 HETEROCYCLES. V o l  34, No. 3. 1992 

HOzC 4 BocON - Ho2c 4 W. NH3 H O ~ C  "4 -1 TFA 
H2N C02H BocN C02H BocN C02H 

stizolobic acid (6) 
H 

Z S 
H 

ACKNOWLEDGMENT 

We are grateful to Drs. H. Shinozaki and M. Ishida (Tokyo Metropolitan Institute for Medical 

Science) for the biological test. We thank to Dr. K. Konno (Teikyo University) for the 

infom~ation of the isolaton procedure and helpful advice. 

REFERENCES 

1. K. Konno, K. Hayano, H. Shirahama, H. Saito, and T. Matsumoto, Tetrahedron, 1982, 

38, 3281. - 
2 .  K. Konno, H. Shirahama, and T. Matsumoto, Phvtochemistry, 1 9 8 4 , a ,  1003. 

3. F. Hirayama, K. Komo, H. Shirahama, and T. Matsumoto, Phvtochemistry, 1989,2& 

1133. 

4. K. Konno, K. Hashimoto, Y. Ofune, H. Shirahama, and T. Matsumoto, J. Am. Chem. 

Soc., 1988,110,4807. 

5. K. Yamano, K. Komo, and H. Shirahama, Chem. Lett., 1991,1541. 

6 .  K. Yamano and H. Shirahama, Tetrahedron, submitted. 

7. S. Hattori and A. Komamine, m, 1959,183, 11 16. 

8. H. Shinozaki and M. Ishida, Brain Res., 1988,473, 193. 

9. K. Saito, A. Komarnine, and S. Senoh, Z. Naturforsch., 1975,&, 659. 

10. H. Musso, Tetrahedron, 1979,3,2843. 

Received, 1 2 t h  December, 1991 


