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f /rruf. ~crc~~7m~iu~7r h:u/tw (Fuckel) (jams.* A 
voucher specimen is deposited in the Istituto di 
Micologia. Facoltil di Agraria dell’Universit;~. Per- 
ugia. P r.eriorr.v \i,cl~%. Characterization of several 
glycosidic ditcrpcnes [I 31. 

Pw.sc~~~r work. Cultures were extracted with 
HuOH and the rcsiduc was purified by SiO, 
column chromatography with C,H,-EtOAc. Firsr 
fi’c~c.tio/~: crgosterol peroxide Cz,H,,03, m.p. 1 X2-- 

1X-l. [YJ,, - 23.5 (EtOH). Ergosterol peroxide 
acetate. m.p. 199.-201 ;r [4]. M.p.. TLC. IR. PMR 

and MS are identical with those of a pure sample 
prepared by synthesis [S]. Seco/zd j&bon: 
cerevisterol (ergosta-7: 22-diene-3/j: 5,: 6fl-trio11 
C,,H,,O, 161. m.p. 252-255 _ [xl,, -80.5 (pyri- 
dint). MS I&C 412 (M+ -- IX), 394. 376. 361. 269, 
251. 09. It gives a diacetate C,?H,,,O,, m.p. I67 

___-_ 

171 . [XJi - 137 (EtOH). All the anal!~tical and 

spectroscopical data were identical M it11 those of ~1 

pure sample prepared by synthesis [7]. 

- 
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MJW~ pwc~ (Fr.) Kummer is one of the most vey revealed that the fruit bodies of this fungus 
common and widely distributed fungi. A PC sur- contained several ~lnusual amino acids. We have 
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now identified three which give brown color- 
ations with ninhydrin. From their positions on 
2D-chromatograms, one is y-methyleneglutamic 
acid and the other two are the ethylidene and 
propylidene homologues. They were isolated by 
fractionation first on a column of Dowex 1 in 
acetate form, and subsequently with a cellulose 
column. L-y-Methyleneglutamic acid was first iso- 
lated from young plants of Arachis hypogaea [l] 
and subsequently from some other legumes such 
as Amorpha jkticosa [2] and Tetrapleura tetrup- 
tera [3] from the Liliaceae, Tulipa gesneriana [4,5], 
Lilium maximowiczii [6], Lilium candidurn [7] and 
from a fern Phyllitis scolopendrium [S]. The next 
higher homologue, L-y-ethylideneglutamic acid 
was discovered from fruit capsules of Tulip ges- 
neriana [9]. This amino acid was reported to 
occur also in two legumes, Tetrapleura tetrap- 
tera [3] and Guilcmdina crista [lo]. The identifica- 
tions of these two amino acids from Mycena pura 
were based on elementary analysis, optical 
rotation and comparison of their IR spectra with 
those of the authentic specimens isolated from 
tulip. The evidence for the occurrence in nature 
of L-y-propylideneglutamic acid, however, has not 
yet been reported. 

The elementary analysis of the third amino acid 
isolated from this fungus was in good agreement 
with the formula C,H,3N0,, and on hydrogena- 
tion in the presence of Adams platinum catalyst 
it absorbed one mole hydrogen and changed to 
the substance, which gave a normal violet ninhyd- 
rin coloration. The Rf of the hydrogenation 
product was much higher than that of the original 
amino acid on cellulose-TLC with the solvent 
(a) as in the case of L-y-methyleneglutamic acid 
and its saturated form. Additionally, the hydro- 
genation product was separated into two com- 
ponents of approximately equal amount on PC 
with the solvent (c)[l I]. They correspond pre- 
sumably to threo- and erythro-forms of y-propyl- 
glutamic acid. The oxidation in diluted HzS04 
gave aspartic acid. These results showed that the 

* Part I1 in the series “Biochemical Studies on Nitrogen 
Compounds of Fungi”. For Part IO see Hatanaka. S-1. and 
Niimura, Y., Sci. Pap. Co/l. GCW. Educat. UC. Tokyo (in 
press). 

t The fungus was identified by Dr. T. Hongo, Shiga Univer- 
sity. Voucher Specimens are deposited in the Department of 
Biology. College of General Education, The University of 
Tokyo. 

third amino acid is y-propylideneglutamic acid. 
The shift of [x]~ by the addition of HCl suggests 
that this amino acid belongs to the L-series. 
Finally the NMR spectrum was determined in 
D20 and the results were consistent with the 
proposed structure. 

EXPERIMENTAL 

General. Mps are uncorrected. NMR spectra were recorded 
at 50” in DzO with DSS as an internal standard. Evaporation 
of solvents was done with a rotary evaporator in vacua below 
40’. 

Soloerlts for paper chromatography. Solvents used were )I- 
BuOH-HOAc-H,O (63: 10:27) (a), PhOH-H,O (in presence 
of NH, vapour) (25:9) (b) and upper layer of t-AmOH-- 
HOAc-H,O (20: 1:20) (c)[l 11. 

Isolation of amino acids. Fruit bodies of Mycena pura (Fr.) 
Kummert (8.2 kg) were collected in late September 1973 in 

Nagano Prefecture and blended in 80% EtOH (x 4). The 
combined, filtered extract (70 1.) was passed through a column 
of Amberlite IR-120 (H+) (1.5 I.). After the column was washed 
thoroughly with 80% EtOH and H20, successively, the 
absorbed amino acids were eluted with 2 N NH,OH (20 1.). 
NH3 was evaporated to give 60g thick syrup, which was 
applied to a column Dowex 1 x 4 (40 x 1100 mm. MeCOO-, 
equilibrated with 02 N HOAc) and eluted with 0.2 N HOAc. 
Though y-ethylidene- and y-propylideneglutamic acid 
appeared in the same fractions as glutamic acid, they could 
be separated from each other using a cellulose column (36 x 
810mm) and solvent (a). The fractions of each amino acid 

were extracted 4 x with H,O, the water layers combined and 
concentrated. y-Methyleneglutamic acid was displaced from 
the Dowex l-column between its higher homologues and 
aspartic acid. After concentration of relevant fractions, crude 
crystals separated. The yield of crude y-methylene-, y-ethyli- 
dene- and y-propylideneglutamic acids were 4.48 g, 70 mg and 
740 mg, respectively. Each sample was recrystallized 3 x from 
H,O. 

t-y-Mrthylenrglrrtamic acid. Pure crystals decomposed 
gradually above 180’. [Lit. 196”[1]] (Found: C, 4530; H, 
5.39; N. 8.60. Calc for C,H,NO,: C, 4528; H, 5.70; N 8.80%) 
[r];” + 17” (c 1,3 N HCI), [Lit. [a]$” + 14.0” (11% HCl) [12j, 
[a];” + 12.8” (11% w/v HCl) [SJ]. 

L-g-Ethylideneqlutumic acid. mp 171-2” (decomp.) TLit. 19% 
201” [lO]j (Found: C, 44.21; H, 6.81; N, 7.24; -Calc for 
C,H,,N04.H20: C, 43.98; H, 6%; N, 7.33%). [r];’ +40 
(c 1, 6 N HCl) [Lit. [a];” f38.3” (c 1.4, 6 N HCI) 19). 
[r];’ f41.2” (c 1.5, 6 N HCl) [lo]]. 

L-y-Prop),lid~}~eglutamic acid. mp 162”-3” (decomp.) (Found: 
C, 51.57; H, 6.88; N, 7.31. C,H,,NO, requires: C, 51.33; 
H, 7.00; N, 7.48%). [r];” +3+ 1; 1, .H@); +60’ (c 0.5, 
3 N HCl). NMR: &urn) 7.2 (t. yC=CH). 4.0 (t, aCH). 3.0 
(quar., fiC’H,) 2.4 (&;.: yC=CH&I,) and’ 1.0 (r.‘Me). Degra- 
dation: 3.15mg were dissolved in 1 ml 10’:; H2S0,. and to 
this soln 1.5ml of I”/:, KMnO, were added dropwise. The 
reaction mixture was immediately centrifuged. the supernatant 
and washing were combined. After treatment with 1 ml 
Amberlite IR-12qH’), the product was analysed with TLC 
and the solvents (a) and (b). 

Acknowledgrments-The authors wish to thank Dr. T. Hongo, 
Shiga University, for the identification of fungi, Dr. L. 
Fowden, Director of Rothamsted Experimental Station, for 
his kind supply of L-y-methyleneglutamic acid and L-y-ethyli- 
deneglutamic acid, each isolated from tulip and Dr. K. 



1436 Phytochemical Reports 

Koyano, Department of Chemistry of our campus, for the 5. Blake, J. and Fowden. L. (1964) Binclient. J. 92, 136. 
determination of NMR. The kind help by Mmes. S. Takizawa, 6. Ozawa. M.. Inatomi. H.. Suyama. Y. and Inukai. F. (1967) 
K. Moriguchi, Misses Y. Nagasaka, H. Taru and Mr. Soma M&ii Dni(q&u Nogcrkulv/ k’c,tlk!x Hokokrc 22. 7. 
in the collection of fungi is also greatly acknowledged. 7. Rossetti. V. and Suria. M. (lY72) Phl~tocht~r,~isrr~ 11, 859. - 

REFERENCES 
8. Virtancn. A. 1. and Berg. A. (IY55) .dcrcl C‘ii~~in. Sccrarl. 

9, 553. 
I. 

2. 
3. 

4. 

Done, J. and Fowden. L. ( 1952) Bioclz~iiz. J. 51. 451. 9. Fowden. I.. (1966) Birxh,m. J. 98, 57. 
Tschiersch, B. (1962) Phytochenzistry 1, 103. IO. Nulu. J. R. and Bell. E. A. (1972) Ph~~rochrmistr~ II, 2573. 
Gmelin. R. and Larsen, P. 0. (1967) Bioch~rn. Bioph~.s. 4cta I I. Gray, D. 0.. Blake. J.. Brown. D. H. and Fowdcn. L. 
136, 572. (I 964) J. Clirv,~iclroy. 13. 776. 
Zacharius, R. M., Pollard. J. K. and Steward. F. C. (lY54) 12. Nakayama. Y. and Kaneko. T. (1057) ,I. Citerv. Sot. Jlt/~tra 
J. Ain. C-kern. Sot. 76, 1961. 78, 1216 

L-3-(3-CARBOXY-4-FURYL)ALANINE FROM TRICHOLOMOPSZS RUTlLz4NS 

SHIN-ICHI HATANAKA and YLWO NIIM~:RA 

Department of Biology, College of General Education. The University of Tokyo, 
Komaba. Meguro-Ku, Tokyo. Japan 

(Kerisetl rcwicrd 4 Decrvdwr 1973) 

Key Word Index-~Tricholornopsis r~rrriur~s: ~rricholomataceac; Basidiomycetes; ~_-3-(3-carhoxq-4-fur~l)aIanine 

Doyle and Levenberg [I] reported recently a 
new amino acid r,-3-(3-carboxy-4-furyl)alanine 
from Phyllotopsis niduluns (Pets. ex Fr.) Sing. In- 
dependently we also isolated the same amino acid 
from another fungus. Trichokmopsis r.uti1crn.s (Fr.) 
Sing.* Identification was based on IR and TLC 
comparison with an authentic sample from P~J’/- 

lotopsis. 

EXPERIMESTAL 

The amino acid fraction obtained from the fruit bodies 
(3 kg) was fractionated with a column of Dowcx I (AcO-) 

and 0.5 N HOAc as an eluting agent, giving pure fractions. 
Yield: 695 mg. Mp 215 6 (decomp.) [x]i:” --3X‘ (c 1, H,O). 
-2X (c 0.5, 3 N HCI). UV: ;,;t,‘: ‘3Ynm (e ,100). pH 4-3. 
IR (furan): 3135. X75. 803 and 7?2cm i. NMR (in S’,, DCI. 
DSS): r5 3.3 (in). 4-36 (</I. 7.15 (.\) and X.05 (d. J 1.2 HI). 

Acknowldgernent WC wish to thank Dr. R. R. Doyle Deni- 
son University, for his generous supply of the amino acid 
of Ph);l/olopis uitlrrlum. 
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Plant. Lark decidua Mill. Voucher specimen Putten, The Netherlands. Aug. 1973. P~riou.s HW+ 
No. GN3, Institute for Systematic Botany, Univer- on leuues. Lipids [I]. sterols [?I. 0-methylinositols 
sity Utrecht. Source. Arboretum Schovenhorst, [3]. and organic acids [4]. 


