doses of 6.5 g taken during an entire pregnancy have resulted in the
birth of a normal healthy neonate (19). However, in an animal such
as the rat in which a wide variety of compounds can affect fetal growth,
acetaminophen in the doses used in this study seems to produce less
of an adverse effect than does aspirin.
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DAVID B. REPKE ** and DALE THOMAS LESLIE *

Abstract O Baeoeystin and psiloeybin were found in extracts of
a variety of Psilocybe semilanceata. Psilocybin (but not baeocystin)
was also detected in extracts of a related species, Psilocybe pelliculosa.
Traces of psilocin were present in these two species. The structures
of the isolated compounds were corroborated using mass spectrometry
and UV spectroscopy.

Keyphrases 0 Baeocystin—isolated from extracts of Psilocybe
semilanceata, identified by mass spectrometry and UV spectroscopy
O Psilocybin—isolated from extracts of Psilocybe semilanceata and
P. pelliculosa, identified by mass spectrometry and UV spectroscopy
O Psilocybe semilanceata—extracts of carpophores, baeocystin and
psilocybin isolated, identified by mass spectrometry and UV spec-
troscopy

The genus Psilocybe contains many species with
hallucinogenic properties (1). Their use for religious
purposes in Mexico was first recorded 4 centuries ago
(2). However, only in the last 35 years has serious study
been devoted to this subject (3). In 1959, two active
principles were isolated from several members of this
genus (4): the 4-hydroxy-3-(2-dimethylaminoethyl)-
indole (psilocin) and its corresponding phosphate ester
(psilocybin). Since then psilocin and psilocybin have
been detected in other members of Psilocybe and re-
lated genera (5).

Heim (6) suggested that the hallucinogenic mush-
room described in a 16th century English report was
Psilocybe semilanceata (Fr.) Kummer (Stropharia-
ceae), considered the type species of the genus (7, 8).
Investigators have verified the presence of psilocybin
(but not psilocin) in several European collections of P.
semilanceata (9-12).

The presence of the psilocybin analogs 4-phosphor-

yloxy-3-(2-methylaminoethyl)indole and its demethyl
counterpart (baeocystin and norbaeocystin, respec-
tively) have been reported only in P. baeocystis Singer

-and Smith (13). These compounds were not found in P.

attrobrunnea (Lasch) Gillet, P. pelliculosa (Smith)
Singer and Smith, P. caerulipes (Peck) Sacc., or P.
strictipes Singer and Smith (14).

During investigations of the indole alkaloids of the
genus Psilocybe, a compound with a mobility slightly
slower than psilocybin was consistently detected on
thin-layer chromatograms of extracts of a Pacific
Northwest variety of P. semilanceata. This compound
was observed in all collections of this species examined
over several years.

EXPERIMENTAL!

Freeze-dried carpophores of P. semilanceata®, 824 mg, were ground
to a powder and extracted by shaking with methanol at room tem-

! TLC was carried out using 0.25- and 1.0-mm lavers of silica gel GF on glass
plates. The solvent system used was 1-propanol-5% ammonium hydroxide (5:2)
(13). Mass spectra were obtained with an Atlas CH-4 spectrometer via direct
inlet. The probe temperature was 300°, and the ion source potential was 70 ev.
A Cary model 15 spectrophotometer was used to determine UV spectra.

2 The collections are in the herbarium of the Escuela Nacional de Ciencias
Biologieas, I. P. N., Mexico, D). F., Mexico, and some are also on deposit at the
herbarium of the University of Michigan, Ann Arbor, Mich. Carpophores of
P. semilanceata were collected in pastures at the following locations: Grays
Harbor County, Wash., 1972-1975 [LESLIE 1351 (also at MICH), 1807 (also
at MICH), 2426 (also at MICH), and 2647]; Jefferson County, Wash., 1973-1975
[LESLIE 1843 (also at MICH), 2409 (also at MICH), and 2664]; Randle, Wash.,
1975 (LESLIE 2710); and Sixes, Ore., 1975 (LESLIE 2781). Collections of P.
pelliculnsa were found in forests on wood debris and sawdust in Grays Harbor
County, Wash., 1973 (LESLIE 1822) and Maytown, Wash., 1975 (LESLIE
2758). The taxon, designated here as P. semilanceata, conforms to published
descriptions of the European P. semilanceata, but some doubt remains con-
cerning this specific placement which further study may clarify.
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perature for 20 hr. The mixture was filtered, and the solids were
washed with methanol. The combined filtrate and washings were
concentrated in vacuo. Analytical TLC of the extract (two develop-
ments) showed psilocybin (R; 0.27) and the slower compound (Ry
0.22). Both spots exhibited the same dark-blue coloration when
sprayed with 2% 4-dimethylaminobenzaldehyde in ethanol and ex-
posed to hydrogen chloride vapors. Trace amounts of psilocin were
also delected.

The concentrated residue was preparatively chromatographed on
a 1.0-mm layer of silica gel in the described solvent system. A band
containing the two components was removed from the plate, and the
compounds were eluted with methanol containing 5% aqueous am-
monia. The eluate was concentrated under reduced pressure, and the
residue was rechromatographed on a 0.25-mm layer of silica gel to
resolve the two components. Two developments in the propanol-
ammonia system followed by elution of the bands afforded psilocybin
(3 mg, 0.36%), mp 175-180° [lit. (15) mp 185-195°] and its slower-
moving counterpart (1 mg, 0.12%), mp 245-248° [lit. (14) mp 254-
258°]. Carpophores of P. pelliculosa were extracted in a similar
manner to give 0.08% psilocybin. Traces of psilocin were also detect-
ed.

RESULTS AND DISCUSSION

The UV spectra of the two compounds were superimposable, with
Amax (methanol) 290 (e 4000), 280 (sh)(5000), 268 (6300), and 222
(40,000) nm, typical of psilocybin (4). The mass spectra were consis-
tent with published data for psilocybin (11) and baeocystin (13).
Psilocybin showed peaks at m/e 204 (relative abundance, 19%), 160
(4), 159 (3), 146 (6), 130 (3), 117 (2), and 58 (100). Baeocystin showed
peaks at 190 (8), 160 (4), 159 (4), 147 (16), 146 (14), 130 (4), 117 (5),
and 44 (100).

Each compound exhibited typical fragmentations of 3-indo-
Iylethylamines (16), e.g., a base peak arising from 8-bond fission of
the ethylamine side chain (psilocybin, m/e 58; and baeocystin, m/e
44). While neither compound showed a parent peak, both showed
signals for the dephosphorylated species (psilocybin, m/e 204; and
baeocystin, m/e 190). The concentration of psilocybin in P. semi-
lanceata was consistent with isolated yields reported from European
collections (9, 11).

In agreement with Leung and Paul (14), baeocystin was not de-
tected in P. pelliculosa. Psiloeybin (but not psilocin) has been re-
ported previously in this species (17).

Preliminary investigations suggest the presence of baeocystin in
other species and genera. In fact, Leung and Paul (13) and Benedict
(18) suggested that baeocystin may have been the unidentified com-
pound observed by Stein et al. (19) in a species of Panaeolus.

Pharmacological effects of the analogs of psilocybin have not been
studied.
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Simple Device for GLC Separations of Cannabinoids
Using a Surface-Coated Open Tube Column without

Stream Splitting

N. K. McCALLUM * and E. R. CAIRNS

Abstract O A simple device that allows the GL.C analysis of greater than
10 gl of sample solution on capillary columns is described. The conditions
necessary for application of this device to the quantitative analysis of
cannabinoids are elaborated.

Keyphrases 0 Cannabinoids—GLC analysis, device using a surface-
coated open tube column O GLC—analysis, cannabinoids, device using
a surface-coated open tube column O Marijuana—GLC analysis of
constituents, device using a surface-coated open tube column

GLC is the method of choice for rapid qualitative and
quantitative analysis of marijuana constituents. Much
literature (1) is devoted to the use of this analytical tech-
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nique with packed columns. Several investigators, how-
ever, reported problems with packed GLC columns for
these analyses. Some long chain alkanes have similar re-



