OCCURRENCE

OF PSILOCYBlN
PSILOCYBE

IN TRE SPOROPHORES

OF

SEMILANCEATA

The nature of the active principles of the sporophores of Mexican
hallucinogenic Agaricales iPsilocybe mexicana Heim and related species)
has been determined by Hofmann, Heim, Brack & Kobel (1958) and by
Hofmann, Frey, Ott, Petrzilka & Troxler (1958). The principal active
substance is psilocybin (4-phosphoryI-.Y,N-dimethyl-tryptamine)
although
psilocin (4-hydroxyl-N,N-dimetbyltryptamine)
occurs in trace amounts.
Conocybe siligineoides Heim has also been shown to contain psilocybin
(Benedict, Brady, Smith & Tyler, 1962).
The occurrence of these substances in British Agaricales has not previously been estabIished, aIthough there have been severa! instances of
suspected poisoning by sporophores of Panaeolina and Psilocybe spp.
Air-dried samples of the sporophores of Panaeolina foenisecii (Pers. ex Fr.)
Maire (1·65 g) and Psilocybe semilanceata (Fr. ex Secr.) Kummer (:2·35g),
collected by Miss :\1. Holden at Rothamsted Experimentai
Station,
Harpenden, Herts., have been investigated for the presence of psilocybin
and psilocin. The finely milled tissue was extracted with methanoI
(2 x 20 mI) and the combined methanol extracts reduced to small volume
in vacuo. An aliquot of each extract was chromatographed with authentic
psilocybin and psilocin on silica gel G in a chloroform/rnethanol/ammonia
(80: 20: 0·2) solvent system, followed by spraying with 3 % p-dimethylaminobenzaldehyde
in concentrated HC1 to detect indole derivatives by
their blue-grey colour. This system separates psilocybin from psilocin
although the forrner does not move from the origino The Panaeolinafoenisecù
extract contained no detectable psilocybin or psilocin, and psilocin was
also undetectable in the Psilocybe semilanceataextract.
However, the P. semilanceata extract contained a substance which was

inseparable [rom psilocybin in both the chloroforrn.methanol.arnrnonia
solvent system and a methanol/acetic
acid/water
(75: IO; 15) systern
(Agurell, Blomkvist & Catalforno, 1966) in which it showed an RF of 0'25.
The remaining rnethanol extract was partly purified by preparauve thinlayer chromatography
in the chloroform/methanol/amrnonia
solvent
systern, the origin then being eluted with methanol aud the extract
evaporated to dryness. The residue was taken up in methanol/water (1 : l),
and applied to a small (0'5 x 2'0 cm) column of Zeocarb :225 (H+) ionexchange resin, The column was washed with successive .5 ml portions of
methanol/water (I: I), methanol, chloroformjmethanoi
(l: I), methanol,
and methanol/water
(1; r). The column was eluted with IO ml methanol/
water (r:
containing 5 % ammonium hydroxide (088 s.c.) foilowed by
IO mi methanol
containing 1% N-HCl. The combined eluates were
evaporated to dryness and extracted with cold ethanol (0'5 mi: in which
psilocybin is poorly soluble. The residue was crystallized h;;" methanol
(yield 3'3 mg) and gave a melting-point (190°C), ultra-violet absorption
spectrum ("-max 287' 290 nm), and infra-red spectrum (in KBr) which
agreed with authentic psilocybin. Mass spectrometry by direct insertion
into the ion source at 2500 revealed no trace of an ion at m/e 284 (the
molecular weight of psilocybin). The highest mass peak, mje'204, was
accompanied by others at 160, 159, 146, 130, 84 and 58 (base peak}.
These peaks (with the exceptioo of m/e 84) appeared in the spectrum of
authentic psilocybin which likewise showed no molecuIar ion. The fragmentatioo is consistent with the structure of psilocin, and high resolution
studies coofumed the cornposition C12H16N20 (found 2°4.1264). Presumably the substituted phosphoric acid, psilocybin, decornposes on heating to the phenol, psilocin, and metaphosphoric acido An anology rnav be
found in the decomposition upon distillation of monophenyl phosphate
into phenol and metaphosphoric acid (Jacobsen, 1875).
The phosphorus composition was determined by micro-analysis, a value
of 6·8 % (ca1culated 9·8 % for psilocybin) being obtained in spite of the
small quantity lI'4 mg) of sample analysed.
Thus this conclusively identifies the presence of psilocybin (approximateIy o- 15 %) for the first time in the sporophores of P. semilanceata and
is also the first record of the natural occurrence of this substance in this
country. Further, 00 the basis of the effective hallucinogenic dose for
pure psilocybin (Hofmann, Heim, Brack & Kobel, 1958), ingestion of
more than about 3 g of air-dry sporophores of P. semilanceata mìght be
expected to be hallucioogenic.
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The supply of reference sarnples of psilocybin and psilocin by Sandoz
Ltd., BasIe, Switzerland, is gratefully acknowledged.
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