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Abatrae-In addition to the previously reported isolation of L2-amino4methylhex-S-enoic acid, eleven 
known amino acids, mannitol, ergostcrol, and hvo new steroids wm isolated from an allegedly hallucino- 
genic Boletus. A mod&&on of the GC-MS method used for the identification of neutral a-amino acids is 
also reported. 

INTRODUCTION 

COMPOUNDS of fungal origin, e.g. psilocybine and psilocine isolated from ‘teonanacatl’ the 
sacred mushrooms of Mexico,le2 gained importance several years ago because of their 
hallucinogenic properties3e4 are similar to those of mescaline and lysergic acid derivatives. 
As it was claimed that some Australians*6 and New Guinean7-g mushrooms also cause 
hallucinations, we investigated these species. But the activity of Panaeolus ovatus, the 
suspected Australian species, was, in fact, found to be due to the presence of Psytkcybe 
cubensislo*ll in the field collections. Hallucinatory activity of a different type12 was, how- 
ever, ascribed to the New Guinean mushrooms as they cause multiple or inverted vision. 
This activity commences about 1 hr after ingestion (raw or cooked) and lasts for several 
hours, depending on the amount of mushrooms consumed. Full mental control is however 
not regained for several days. ‘Namanama’, the mushroom responsible, was tentatively 
identifiedI (Botany Department, University of Queensland, Brisbane) as Bole&s, section 
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Commaa. 47,290 (1972). 
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Ixocomus, group Nudi and was collected in the Mt. Hagen area during 1963. Pharmaco- 
logical tests used for the detection of LSD25, mescaline, or psilocybine type activity were 
negative.14 Other tests to establish the exact nature of the physiological activity are in 
progress. 

RESULTS AND DISCUSSION 

The creamy yellow mushroom with a smooth purple cap grows under acorn trees and 
has no ring or network on its stem. The pores bruise easily on handling when the cream 
colour turns to ink-blue for a short time. The methanolic extract-which deposited crystal- 
line mannitol on concentration-was distributed between water and light petrol. After 
freeing the aqueous portion from carbohydrates, pigments and plant acids, the amino 
acids (2.5 % dry wt) were identified by PC, by the use of an automatic amino acid analyser, 
and with the help of a new modification of the GLC and MS analysis procedure described 
by Jellum. l 5 The employment of Brenner’s thionyl chloride-ethanol reagent’ 6-instead 
of the customary ethanol hydrochloric acid-avoided water formation during estetica- 
tion while condensation of the amino group with pivaldehyde (2,2dimethylpropanal) 
increased the thermal stability of the amino acid esters. (Threonine gives a cyclic derivative 
with pivaldehyde.“) 

TABU 1. CHARAC~WSTIC MS FRAOMBNTS OF N-NEOPENTYLIDENE AMINO ACD ETHYL ISTERS 

Amino acid M+ M+-Me M+-CMe, M +-COOEt 

Alanine 185 170 128 112 
Glycine - 156 114 98 
Valine 213 198 156 140 
Lcwine Isoleucine > - 212 170 154 

Thfeonine - - 142 
L-2-Amino4methylhex-5cnoic acid l 22A 182 166 
Mcthionine 245 - 188 172 

l GivesanM+ + 1 peak. 

The fragmentation patterns in the mass spectrum of the open-chain neopentylidene 
amino acid esters show the presence of characteristic peaks at M+-15, M+-57, and M+-73 
m.u. (Table 1) which allows identification of the individual components in conjunction 
with their respective GLC retention times (Table 2). The absence of peptides and proteins 
in the extract was shown by the identity of the automatic amino acid analyser data before 
and after hydrolysis of the aqueous extract. 

The light petrol. solution gave, after chromatography on silica, three steroidal com- 
ponents: Ergosterol and small quantities of two new steroids. Steroid A, m.p. 10%llO”, 
has an m/e 380 molecular ion peak showing the presence of 27 carbon and 1 oxygen atoms 
in the molecule. Its W spectrum is superimposable on that of ergosterol indicating the 
presence of the same conjugated double bond system in both molecules. The IR spectrum 

l4 J. SCHMWIZ, Bern, personal communication. 
Is E. J~LLUM, V. A. BACON, W. PATTON, W. PEREIRA, JR. and B. HALPERN, Anal. B&hem. 31, 339 (1969). 
I6 M. BRENNER and W. HUBER, Helo. Chlm. Acta 36, 1109 (1953). 
I’ W. KLYNE, Z. BADR, R. BUNNY and T. R. EMEfLKIN, J. Chem. Sot. 4503 (1%5). 
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showed the absence of hydroxyl groups, the presence of a keto group (1740 cm-‘) and a 
A22 double bond (970 cm- ‘) indicating a nor-ergosterone structure. Steroid B, m.p. 
179-180”, had the molecular formula C2sHU03, which formally represents the addition 
of two oxygen atoms to ergosterol. Its low R, (O-12) and IR absorption around 3400 cm” 
shows the presence of hydroxyl groups in the molecule, one of which is in the 3Bposition 
(1045 cm-‘). The absence of conjugated double bonds are shown by the lack of UV absorp- 
tion above 220 nm, while IR absorption bands at 803, 838 cm-’ and 1660, 970 cm-’ 
indicate the presence of A5 and A22 double bonds. Elucidation of the above structures 
must, however, await further investigation and a new collection. 

Amino acid 
R, Temp. 

(min) 0 Amino acid 
& Temp. 

(min) 0 

Alanine 11.0 160 Threonine 15.8 198 
Glycine 11.6 165 L-ZAmino4methylhex-Scnoic acid 16.7 205 
Valine 13.2 178 Methionine 20.8 238 
Leucine 
Isoleucine ) 

14.9 191 

l Measured in a Packard-Becker 409 Gas Chromatograph on a 182 x 25 cm stainless 
steel column packed with 5 % 0V17 on Chromasorb W (silanized) programmed from 80” at 
8”/min with a 20-ml/min flow-rate of nitrogen carrier gas. 

EXPERIMENTAL 

E&u&on. Finely milled air-dried mushrooms (l-27 kg) were extracted by percolation with MeOH at 
room temp. On concentration crude crystals of mannitol (R,, m.m.p., hexa-acetate)separated. After evapora- 
tion of the extract, the syrupy residue was taken into 1 I. Hz0 and extracted with light petrol. (b.p. 40-60’). 
The aqueous layer yielded a viscous syrup (A), while the petrokum extract gave a dark yellow gum (B). 

271.~ amino UC& The hydrolysate obtained from A with HzS04 gave, on an automatic amino acid 
analyser, the same qualitative result as untreated A. Further separation by PC gave twelve amino acids. 
L-2-Amino-Qmethylhex-Scnoic acid (O04°%),‘a m.p. 240-242” (decomp.), from aq. EtOH, RI 0.80 in 
BuOH-AcOH-HI0 (2: 1: l), 0.87 in Ph-OH-H,O; leucine and isoleucine (1.1 “A. Valine (0.3 “A; methionine 
(0.1 O/d; tyrosine (095%); &nine (0*6ya; threonine (@lS’%); glycine (0.1%); arginine, lysine and histidine 
(0.1%). The above amino acids with the exception of tyrosine and the basic amino acids were identified by 
PC, and automatic amino acid analyser in addition to the Rg in GLC and GC-MS of their N-neopentylidene 
derivatives. 

Prepardon of the N-neopen~yfidene derivalive. The amino acid (10 mg) was ester&d with EtOH-SOf& 
(10: 1,O.l ml). The residue. after removing excess reagent, was dissolved in 50~1. EtOHand buffered to pH 8 
with ioncxchange heads. Pivaldehyde (10 ~1.) was added and the reaction mixture was allowed to stand, 
over molecular sieve, for 30 min. The tinal product does not require purification. Tyrosine and the basic amino 
acids (0.1%) were identified by 2-D PC and the automatic amino acid analyser. 

% sreroti. The light petrol. extract B (6.5 g) was chromatographed on 300 g Silica in benzene-acetone 
(19: 1). Steroid A, RIO.%, m.p. K&l 10” from C6H6-MeOH, gave positive Lietzrmann-Burchard, Salkowski 
and Rosenheim tests. The MS showed peaks at m/e 380 (molecular ion), 378, 363,253,237,213, 199, 185, 
171, 157, 143, 129, 98,73, 69.60.57, 55.44 and 43. ymu (Nujol) 1740, 1220, 1175,970 cm-‘. 

ErgosteroPp was isolated from the following fraction. Its identity was established by direct comparison 
with authentic material (IR. UV, MS, TLC and acetate). Steroid& Rf 0.12, m.p. 179-180’ from MeOH, was 
isolated from the last fractions. (Found: C, 78.4; H, 10.3. C&&O, requires: C, 78.5; H, 10.4x.) It gave 
positive Liebenmum- Burchard and negative Tortelli-Joffe tests. The MS showed peaks at m/e 428 (molecular 

I* R. RUDZA~. E. GEIURT and B. HALPERN. Biochem. Biophys. Res. Co-. 47,290 (1972). 
I9 C. W. SHOPP~E, Chemistry ofthe Steroid, 2nd Edn, Butterworth, London (1%). 
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ion) and 410, 392, 305, 304, 303, 251, 81, 69, 57, 55 and 43. yru 3540, 3410, 1660, 1155, 1080, 1045,970, 
940,860,838,803 cm-‘. 
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