











Chemistry of Psychotomimetics 7

1. Indoles

All of the psychotomimetic indoles are substituted derivatives of tryptamine (3) with
substituents located at one or more of the following locations: the aliphatic nitrogen,
the aromatic ring, or the aliphatic chain a-position. These are indicated as areas (a),
(b), and (c) in (3). Several drugs are known to be substituted in more than one loca-
tion.

(a)

R
(b) 3 Ry
P2 NH, R, N,
N (c) N s
H H
(3) Tryptamine (4) Substituted tryptamine

1. Nitrogen-Substituted Tryptamine Derivatives

The N-substituted tryptamines that are known to be psychotomimetic are listed in
Table 1. All are symmetrically disubstituted with aliphatic groups, and all are of ap-
proximately the same potency, active in man at between 60 and 100 mg. The simplest
member, N,N-dimethyltryptamine (DMT, 4a) is known in nature, being a major
alkaloid in a number of New World snuffs. 1t is rapidly deaminated in vivo following
oral administration and so must be used parenterally or in admixture with an effective
deaminase enzyme inhibitor. It has an unusually rapid onset of action (apparent
within a minute or two following smoking or injection), and the effects are largely dis-
sipated within an hour of administration. The diethyl homologue (DET, 4b) is slightly
longer lived in action, and the higher homologues (4 ¢, 4d, 4¢e) are separate in that they
are active orally. DPT (4¢) is of potential clinical use due to its rather abrupt termi-
nation of effect (GROF et al., 1973).

2. Ring-Substituted Tryptamine Derivatives

Psychotomimetic tryptamine derivatives are known in which there are oxygen substi-
tuents at either position 4 or position 5 of the indole nucleus, and in most cases the
basic amine function is dialkylated.

The tryptamine analogues with an oxygen function in the 4-position of the indole
ring (4 f-4k) are all orally active and appreciably more potent than the parent refer-

Table 1. Nitrogen-substituted tryptamines (4) R, Ry, Rs=H

Compound R, R, Potency Reference
relative to
DMT—1
4a DMT CH, —-CHj 1 SzARA (1956)
4b DET --CH,CH,4 - CH,CH, | SzAra (1957)
4c DPT n- C3H, n CH, l FalLLace et al. (1967)
SoskIN et al. (1973)
4d DIPT i C3H, i CyH, 1.5 SHULGIN (1976)

de CH,CH=CH, CH,CH=CH, 1 Szara and HEARST (1962)





































Table 7. Anticholinergic psychotomimetics (13)

Compound R, R, R, Effective dose Reference
range (mg)

12a Atropine* 10 15 KEercHUM et al. (1973)
12b Scopolamine® 1 4 KETCcHUM et al. (1973)
13a Benactyzine® Phenyl Phenyl Ethyl 50 200 VOITECHOVSKY et al. (1958)
13b JB-841 Phenyl Phenyl H > 20 ABOOD et al. (1959a)

: > 100 ABOOD et al. (1959b)
13¢ JB-18 Phenyl Phenyl Allyl > 20 ABoOD et al. (1959a)
13d JB-868 Phenyl Phenyl (CH,),NHNMe, > 20 ABooD et al. (1959a)
13e JB-344 Phenyl Thionyl CH, 1020 ABOOD et al. (1959b)
13f JB-318 Phenyl Phenyl Ethyl 10— 20 OsSTFELD et al. (1958)

ABOOD (1968)

13g JB-851 Phenyl Phenyl (CH,),NMe, > 10 ABBOD et al. (1959b)
13h JB-329* (Ditran) Phenyl Cyclopentyl Ethyl 10 ABooOD et al. (1959b)
131 JB-840 Phenyl Cyclohexyl CH, 10 ABOOD et al. (1959 b)
13 Win-2299* Thionyl Cyclohexyl Ethyl 5- 10 Pennes and Hocw (1957)
13k JB-328 Phenyl Cyclohexyl Ethyl 5-10 ABOOD et al. (1959b)
131 JB-336 Phenyl Phenyl CH,4 510 ABOOD (1968)
13m QB., BZ* Phenyl Phenyl 0.2 SCHALLEK and SMITH (1952)

* Does not follow the generalized formula: see text
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Although several dozen cannabinoid compounds are now known to be com-
ponents of the intoxicating resinous extracts of the marijuana plant, only four have
been seriously considered as contributors to the overall pharmacologic syndrome of
intoxications. Besides A!-THC there is the positional isomer 4®-THC (20b), the aro-
matic counterpart cannabinol (CBN, 20¢), and the open-ring counterpart of A'-THC,
cannabidiol (CBD). The first three are centrally active, but cannabidiol is not, regard-
less of the route of administration, either oral (HOLLISTER, 1973; KARNOLL et al.,
1975), smoking (ISBELL et al., 1967), or intravenous (PEREZ-REYEs et al., 1973).

The published data concerning potency in humans of these natural, as well as syn-
thetic analogues of marijuana, and on human metabilites, are gathered in Table §. The
terpene-based numbering system is employed.

In the earliest synthetic approaches to the THC molecule, the double bond in the
terpene ring usually remained at the conjugated position 3,4 (64, 10a in the dibenzo-
pyran-based system). Three of these synthetic materials (20d. e, f) are orally active in
man, the last of these carrying the dimethylheptyl side chain found to be of the greatest
animal potency in the seminal studies of Apams. A recently proposed pharmaceutical
lacks the methyl group at position C I, possessing a carbonyl in its place. This drug,
nabilone, is currently in clinical trials as a sedative. Studies on the metabolic fate of
THC have shown that hydroxylation is a major pathway. This can occur on the amyl
side chain, or in several locations within the terpene moiety. Two of the known human
metabolites themselves have intrinsic central action (compounds 20h, 1) and have
been implicated in the mechanism of action of THC itself.
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