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INTRODUCTION

This publication was prepared because of the after abrupt withdrawal of the original dependence-
increasing concern that is felt in many responsible producing drug."
quarters about the self-administration of a number

of psychoactive substances in order to experience For purposes of greater clarity the following
additional descriptions are offered.their psychic effects. It presents technical data on

253 psychoactive drugs and herbs considered to have Psychic dependence : A compulsion that requires
an actual or potential capacity to produce central periodic or continuous administration of a drug to
nervous system stimulation, depression, or hallucina- produce pleasure or avoid discomfort. This compulsion
tions or to produce distortions in perception, is the most powerful factor in chronic intoxication with
thinking or judgement and that may induce drug psychotropic drugs, and with certain types of drugs may
dependence. Substances of the types already under be the only factor involved in the perpetuation of abuse

even in the case of most intense craving. Psychic de-international "narcotics" control (opioids, coca
leaves, cocaine and cannabis plants) are not included pendence, therefore, is the universal characteristic of drug
in this review, dependence.Operationally,it is recognizedby the fact

that the dependent continues to take the drug in spite of
In choosing the substances for review, the authors conscious admission that it is causing harm to his health

have compiled lists of (1) drugs already subjected to and to his social and familial adjustment, and that he
some national controls because of their dependence- takes great risks to obtain and maintain his supply of the
producing properties, (2) compounds that are close drug.

chemical or pharmacological congeners of controlled Physical dependence : A pathological state brought
drugs, and (3) other substances that have been about by repeated aaministration of a drug and that
abused, or might have such a potential because of leads to the appearance of a characteristic and specific
their close chemical or pharmacological similarity, group of symptoms, termed an abstinence syndrome,
A few precursors of some hallucinogens are also when the administration of the drug is discontinued or--
considered, in the case of certain drugs--significantly reduced. In

order to prevent the appearance of an abstinence syn-
drome the continuous taking of the drug is required.

TERMINOLOGY Physical dependence is a powerful factor in reinforcing
psychic dependence upon continuing drug use or in

The following four definitions, formulated by the relapse to drug use after withdrawal.

WHO Expert Committee on Drug Dependence, 70 Tolerance : The state in which repetition of the same
have been adopted in this publication, dose of a drug has progressively less effect, or in which

Drug : "Any substance that, when taken into the living the dose needs to be increased to obtain the same degree
organism, may modify one or more of its functions." of pharmacological effect as was caused by the original

dose.
Drug abuse : "Persistent or sporadic excessive drug

use inconsistent with or unrelated to acceptable medical Cross-tolerance : The state in which tolerance to one
practice." drug has the effect of causing tolerance to another drug

of the same or a different chemical type.
Drug dependence : "A state, psychic and sometimes

also physical, resulting from the interaction between a It should be borne in mind that the fact that a

living organism and a drug, characterized by behavioural substance is termed a drug of dependence does notand other responses that always include a compulsion to
take the drug on a continuous or periodic basis in order necessarily mean that it should be controlled,
to experience its psychic effects, and sometimes to avoid nationally or internationally, and, in addition, listing
the discomfort of its absence. Tolerance may or may not a substance as a drug of dependence does not indicate
be present. A person may be dependent on more than the type or degree of control which should be
one drug." appliedto a particularsubstance. The need for and

Physical dependence capacity - "The ability of a drug the degree of control must be determined individually
to act as a substitute for another upon which an organism for each substance and must be based on the degree
has been made physically dependent, i.e., to suppress of risk to public health and the usefulness of the
abstinence phenomena that would otherwise develop drug in medical practice. 7°

--5--
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CLASSIFICATION trols;e, 17, 22-37,57 the manuals for physicians and
pharmacists listing drugs available in particular coun-

In order to facilitate the search for individual tries; 9, 15,40,42. 45.48,51,50,6e the International Phar-
drugs a classification was developed which is partly macopoeia 5s and national formularies; le, 50, 6a text-
pharmacological and partly chemical. This classifica- books of pharmacology from various countries; 1, 5,
tion is followed in the tables. The compounds have 7, 11-13,19-21,38, 39, 41,49, 56,62, 64, 71and some general
been divided into five main categories: articles dealing with problems of drug dependence

1. Centralnervoussystem depressants Tables I-XI in various countries. 2-4, s, x0, 14, 18, ,3, ,,, _, ,7, 52-55,

2. Central nervous system stimulants Tables XII-XV 61, e3,6s, eT, es No attempt has been made to list all
3. Hallucinogens TablesXVI-XIX compounds that have been synthesized in a particular
4. Crude plant drugs Table XX chemical class. In categories 1 and 2, central nervous5.Precursors TableXXI

system depressants and stimulants that are, have

The categories of central nervous system de- been, or are likely to be available for therapeutic use
pressants, central stimulants and hallucinogens have have been selected. In many instances the drugs are
been further subdivided into chemical classes: for obsolete, have been used very little, or are not yet

example, the gen¢ral category of central nervous on the market so that information is incomplete, but
system depressants was split into 13 chemical types: these substances have been included because of close
the diureides (barbiturates), the monoureides, etc. chemical and pharmacological similarity to other
In the various chemical subgroups, each individual drugs listed. There is also a large number of corn-
compound has been listed and assigned a number pounds for which it was difficult or impossible to
within that subgroup, find definite documentation regarding abuse or de-

Where only one chemical was found in a particular pendence. Such drugs have been categorized on the

group (bromide, paraldehyde, phencyclidine) no basis of analogies of chemical structure, pharmaco-
table has been prepared but the substance and its dynamic properties and stated therapeutic indica-

dependence potential are described in the text. tions. In the case of the hallucinogens it was
It is important to note that the central nervous manifestly impossible to include all the congeners of

system depressants do not include the reserpine, LSD that have been synthesized, all the hallucino-
phenothiazine and butyrophenone groups of anti- genic amphetamines and all the tetrahydrocanna-
psychotic drugs. These groups do not appear to binols. Those hallucinogens that have been included

cause dependence or abuse (except, possibly, in so comprise substances that (1) have been shown to be
far as they may contribute in combinations). The hallucinogenic in man, and (2) have appeared in the

antihistamines have also not been included, since illicit market somewhere in the world.
there has been little abuse of these drugs. Alcohol
has also been omitted because, although it is the USE OF THE TABLES
most important central nervous system depressant
causing dependence of the barbiturate-alcohol type, The titles of Tables I to XIX indicate the chemical

the problem of alcohol is so huge and so different and pharmacological classification of the pure
in sociological, cultural and legal respects from compounds. The subcodings of the tables are
dependence on other depressant drugs, largely self-explanatory and further clarified by the

The central nervous system stimulants do not footnotes. Column 1 shows the chemical formula

include the antidepressant dibenzazepines, such as and/or the commonly accepted short chemical name.

imipramine or amitryptiline and the monoamine Each compound or crude plant drug is assigned a
oxidase inhibitors, such as iproniazid or tranyl- numeral with the prefix S. The numbers are carried

cypromine, since neither of these two kinds of drugs forward consecutively through the tables; that is,
has been widely abused, the last compound in Table I is No. S 66, the first

compound in Table II is No. S 67, etc. In some
MATERIALINCLUDED cases the longer and more exact names according to

the system of Chemical Abstracts are used. Column 2

After the classification was settled, the literature lists the name of the substance as a drug. Whenever

was searched and the lists of individual substances an International Nonproprietary Name (INN) is
compiled. The source material included compilations available, it is the name used. When no INN is

of drugs already subjected to special national con- available the fact is indicated by the entry "None ",
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and the name used is, if possible, another non- 4. Bewley, T. H. (1969) Bull. Narcot., 21, 13-30 (Drum
proprietary name with the source of the name being dependence in the USA)
identified by initials explained in a footnote. If no 5. Bowman, W. C., Rand, M. J. & West, G. B. (1968)

nonproprietary name is available, the leading name Textbook of pharmacology, Blackwell Scientific
listed in the Subsidia Pharmaceutica Index Nominum 5_ Publications, Oxford

6. Bull. eidg. Gesundh.-Amt. (1967) p. 37 (Verzeichniss¢or the Merck Index eo has been chosen. Column 3
der Stoffe und Pr_iparate gem_issArt. 2, lit. a-e, der

tabulates some important symptoms of intoxication. Vollziehungsverordnung vom 4 M_irz 195211.
Column 4 indicates whether or not tolerance develops Mai 1953 (VV) zum Bundesgesetz fiber die
(or lack of information). Column 5 states whether Bet_iubungsmittel vom 30ktober 1951 (BG)
psychic dependence develops and sometimes gives a Beilage A, Nr 3)
rough, non-quantitative descriptive rating of the 7. Burger, A. (1968) Drugs affecting the central nervous
degree of psychic dependence that can develop, system, Edward Arnold Ltd., London
Column 6 states whether physical dependence occurs 8. Cohen, H. (1968) T. soc. Geneesk., 46, 714-719
and, where appropriate, lists the major manifesta- (Clandestien drug-gebruik en maat-schappij)

tions of abstinence. Column 7 shows the therapeutic 9. World Health Organization (1967) Cumulative list of
indications for the drug and, in some instances, the proposed international non-proprietary names for

pharmaceutical preparations, Geneva
duration and onset of action after oral ingestion. 10. Deniker, P. (1969) Ann. mdd.-psycholog., 1, 193-211
Column 8 gives the major dangers of abuse. Col- (Sur les abus des drogues psychodysleptiques:
umn 9 shows an abuse-potential rating. A rating of toxicomanies modernes et pharmaco-psychoses)

"' high " in column 9 indicates that the substance can 11. DiPalma, J. R., ed. (1965) Drill's pharmacology in
create strong psychic dependence and that extensive medicine, 3rd ed., McGraw-Hill Book Co.,
abuse has occurred or is judged likely to occur if the New York

drug was readily available. A rating of" moderate" 12. Efron, D. H., Cole, J. O., Levine, J. & Wittenborn,
indicates that the drug creates a less intense degree of J.R. (1968) Psychopharmacology. A review of pro-
psychic dependence and that some degree of abuse gress 1957-1967 (US Public Health Service Pub-
has occurred or is judged likely to occur if the drug lication No. 1836) Washington, D.C.
was readily available. A rating of "low" indicates 13. Ehrhart, G. & Rushig, H. (1968) Arzneimittel Ent-

wicklung Wirkung Darstellung, Verlag Chemie,
that the drug creates only mild psychic dependence Weinheim, vol. 1 and 2
and that only little or no abuse has occurred or is 14. Evang, K. (1969) T. norske Lcegeforen., 89, 454-549
deemed likely to occur. If "None" appears in (Narkoticaproblemer-narcotics)
column 9, the compound is judged not to be a drug 15. Falconer, M. W., Patterson, H. R. & Gustafson,
of dependence. Column 10 gives the bibliographical E.A. (1968) Current drug handbook 1968-70, W. B.
references on which the ratings were based. The Saunders Co., Philadelphia
references pertinent to a particular table appear at 16. FASS (1968) Farmacevtiska specialiteter i Sverige,
the end of the text relevant to that table. References Almquist & Wiksell, Stockholm

have been numbered consecutively through the 17. Federal Register, 33, No. 193, part II (Narcotic and
various reference lists, that is, the last number in dangerous drug enforcement regulations 1968)
"General References" below is No. 71, making the 18. Fraletti, P. (1965) Arch. Dep. Assist. Psicop. S.
first number in the next reference list--under Paulo, 31, 5-27 (Uso e abuso de psicotropicos

leis e 6tica)
" Central nervous system depressants, Diureides 19. Goldstein, A., Aronow, L. & Kalman, S. M. (1968)
(barbiturates) "--No. 72. Principles of drug action, Harper & Row, New

York

GENERALREFERENCES 20. Goodman, L. S. & Gilman, A., ed. (1965) The phar-
macological basis of therapeutics, 3rd ed., Mac-

1. Bacq, Z. M., Cheymol, J. & Dallemagne, M.J. millan Co., New York
(1961) Pharmacodynamie biochimique, Masson et 21. Gordon, M. (1964, 1967) Psychopharmacological
Cie, Paris agents, vols. 1 and 2, Academic Press, New York

2. Backhouse, C. I. & James, I. P. (1969) Brit. J. 22. Government of Canada (1967)Drug Schedules of the
Addict., 64, 75-79 (The relationship and prevalence Food and Drug Act and Regulations issued by the
of smoking, drinking and drug taking in (delin- Food and Drug Directorate, Ottawa
quent) adolescent boys) 23. Government of Denmark (1955) Law No. 169 of

3. Balduzzi, E. (1965) Rass. Neuropsichiat., 19, 137-146 24 May 1955, concerning psychoactive drugs,
(La tossicomania. Situazione e condizione) Copenhagen
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24. Government of Federal Republic of Germany (1929) 41. Joyce, C. R. B. (1968) Psychopharmacology : dimen-
Gesetz iiber den Verkehr mit Betiiubungsmitteln, sions and perspectives, J. B. Lippincott Co.,
RBGI I, 215, Berlin London

25. Government of Federal Republic of Germany (1967) 42. Kastrup, E. K. & Schwach, G. H. (1967) F,_cts and
Vierte Verordnung iiber die den Betd'ubungsmitteln comparisons, Facts and Comparisons. Inc.,

gleichgestellten Stoffe, 21.2.1967, BGBI/, p. 197, St Louis, Mo.
Berlin 43. Lambo, T. A. (1965) I4I. Aft. reed. J., 14. 236-254

26. Government of Japan (1951) Law No. 252 of 30 June (Medical and social problems of drug addiction in
1951, Tokyo (Awakening drug control law) West Africa)

27. Government of Norway (1965) Norwegian Act of 44. Landry, L. P. (1968) Toxicomanie, 1, 199-204 (A pro-
20 June 1964 relating to medicinal goods and poi- pos de l'accroissement de l'abus des drogues

sons, etc. (Lov om legemidler og gifter m.v.), hallucinog6nes b. Montr_tl)
Norges Apotekerforening, Oslo 45. Lexikon chemischer Kurzbezeiehnungen yon Arznei-

28. Government of Norway (1965) Forskrifter og be- stoffen (1968) Govi-Verlag, Frankfurt am Main
46. Luban-Plozza, B. (1969) Ost. J[rzteztg., 24, 1096-stemmelser om narkotika av 6 januar og 13 mars,

Grondahl & Son, Oslo 1124 (Suchtprobleme in Jugendalter)
29. Government of Spain (1967) Ministerial Order of 47. Mabileau, J. F. (1966) Prod. Probl. pharm., 21, 429-

31 July (concerning hallucinogens), Madrid 437 (Toxicomanie, d6pendance, toxitude)
48. Miller, A. B. (1969) Physicians" desk reference to30. Government of Spain (1967) Law 17/1967, Madrid

pharmaceutical specialties and biologicals. Medical
31. Government of the United Kingdom (1933) Phar- Economics Inc., Oradell, N.J.

macy and Poisons Act 1933 (Chapter 25) H.M. 49. M611er, K. O. (1966) Pharmakologie, Schwabe & Co.,
StationeryOffice,London Basle

32. Government of the United Kingdom (1964) Drugs 50. American Pharmaceutical Association (19651 Nation-
(Prevention of Misuse) Act 1964 (Chapter 64) al Formulary XII, Washington, D.C.
H.M. Stationery Office, London 51. Osol, A., Pratt, R. & Altschule, M. D. (1967) The

33. Government of the United Kingdom (1968) Medi- United States dispensatory and physician's pharma-

cines Act 1968 (Chapter 67) H.M. Stationery cology, 26th ed., J. B. Lippincott Co., Philadelphia
Office, London 52. Raimant, J. (1969) Toxicomanies, 2, 47-56 (Connais-

34. Government of the United Kingdom (1968) Statutory sances acquises sur le continent africain concer-
Instruments No. 1682 Poisons--The Poisons List nant l'usage de drogues et les mesures de prrven-
(No. 2) Order 1968, H.M. Stationery Office, tion et de traitement en usage dans cette partie du
London monde)

35. Government of the United Kingdom (1968) Statutory 53. Rusiecki, W., (1966) Farm. poL, 24, 661-666, 805-811
Instruments No. 1683 Poisons--The Poisons (Toksykomanie i ich szkodliwo_ci spoleczne)
(No. 2) Rules 1968, H.M. Stationery Office, 54. Rylander, G. (1969) Liik.-tidn., 66, 1861-1868
London (Kriminalv_trdens3000narkomaner: Straff, afgift-

36. Government of the United States of America (1966) ning-och ¢tterfall (3000 addicts in the penitentiary
Depressant and Stimulant Drugs Regulations under system))
the Federal Food, Drug and Cosmetic Act, Part166, 55. Sells, H. F. (1967) A bibliography on drug dependence,
Title 21, Code of Federal Regulations, US Depart- Texas Christian University Press, Fort Worth
ment of Health, Education, and Welfare, Foodand 56. Shepherd, M., Lader, M. & Rodnight, R. (1968)
Drug Administration, Washington, D.C. Clinical psychopharmacology, The English Univer-

37. Government of the United States of America (1968) sities Press Ltd, London
Comprehensive List of DACA Drugs, 5 April 1968, 57. Sonnenreich, M. R., Bogomolny, R. L. & Graham,
US Department of Health, Education, and Wel- R.J. (1969) Handbook of federal narcotic and
fare, Food and Drug Administration, Washington, dangerous drug laws, US Government Printing
D.C., and Addendum to Comprehensive List of Office, Washington, D.C. (0-323-417)
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CENTRAL NERVOUS SYSTEM DEPRESSANTS

GENERAL

The central nervous system depressants are drugs sulfonmethanes (Table X) comprise drugs that

that relieve anxiety (sedatives) or induce sleep cause, in high dose, sedation, stupor, coma, impaired
(hypnotics). Chemical groups of the monoureides cognition, loss of behavioural controls and ataxia.
(Table II), sulfonmethanes (Table X), and the In addition, there is experimental or experiential
miscellaneous agents (Table XI) comprise drugs evidence that at least one member of each of these
which have low or no dependence liability but which subgroups causes dependence of the barbiturate-

have high central nervous system and other organ alcohol type, manifested by nervousness, agitation,
toxicity. These drugs are largely obsolete and insomnia, confusion, convulsions and delirium
production is generally low. The bromides have following abrupt discontinuation after long-conti-
similar dangers, nued high dosage. A small number of individual

The chemical groups of the barbiturates (Table I), drugs have also been shown to substitute for barbital
chloral and derivatives (Table III), the tertiary in dogs or monkeys dependent on those substances,
acetylenic alcohols (Table IV), the carbamic acid that is, have been shown to have physical dependence
esters of monohydroxy alcohols (Table V), the capacity of the barbiturate type, and in such in-
carbamic acid esters of glycols (Table VI), the stances cross-tolerance was clearly demonstrated.
piperidinediones (Table VII), the quinazolinones The cyclic ether, paraldehyde, has similar character-
(Table VIII), the benzodiazepines (Table IX) and the istics.

DIUREIDES (BARBITURATES)

The fact that the barbiturates (Table 1) are drugs of central nervous system depressants. Kalinowsky's
of dependence is now so well accepted that it is idea was expanded to include the group of drugs
difficult to remember how long this fact was denied listed under substances that cause dependence of the
and how long it took to gain general acceptance of barbiturate-alcohol type. 8T
barbiturate-type dependence. The first cases of The characteristics of dependence of the barbitu-
dependence were described as long ago as 1914 116 rate-alcohol type include:

and 1915.185 The general clinical aspects of the (1) strong psychic dependence;

intoxication and of the withdrawal manifestations (2) intoxication manifested by sedation, sleep,
were reported in 1928 11, and further detailed in a coma, stupor, impaired cognition and judgement,

monograph .o in 1934. Dependence with withdraw- and ataxia;
al convulsions in dogs was demonstrated in 1939 l_s
and confirmed later. 84,_ Numerous cases of with- (3) development of tolerance which is partly bio-

drawal convulsions and delirium were reported chemical due to induction of increased amounts of
around the world from 1914 to 1950, but the concept drug-metabolizing enzymes in the liver and to

that the barbiturates caused physical dependence "cellular" tolerance within the central nervous
continued to be denied until the experimental de- system (tolerance to this type of drug, in contrast to
monstration of the condition in controlled experi- opiates, has a definite limit);
merits in man 78, 9_, 95,., xo3, 104,1o6,.9 in 1950 and (4) partial crossed tolerance between members of

subsequentyears, thegroup;
Kalinowsky m was the first to recognize that (5) a dangerous type of physical dependence

convulsions on withdrawal of barbiturates, alcohol manifested by anxiety, insomnia, weakness, tremors,

and other drugs represented a general type of EEG abnormalities, convulsions and delirium on
reaction common to several different chemical types withdrawal.

10--



TABLE I. CENTRAL NERVOUS SYSTEM DEPRESSANTS DIUREIDES (BARBITURATES)

" ] ........................... .__1 2 3 4 6 6 , 7 8 9 -10-
Symptoms Pharmaco- Major Abuse-

No. of compound and formula Names n of Tolerance Psychic Physical logical dangers potential References
(or chemical name) intoxication dependence dependence I notes b of abuse rating

S 1 H None; Drowsiness; -- -- -- Notan active -- None
I Barbituric Stupor; drugbutaN--C =O

/3 4\ H acid Coma chemical;
0=/2 sC/ listed inorder to

_1____ 0 H facilitatechemical
I naming

H

"_ //o
1 N--C6

2/ \ /R_
R2: C C

\ _5\R 5

I
"-" Structural formula and numbering

system for barbiturates

S 2 Rs-Allyl AIIobar- Drowsiness; Yes Yes Yes Sedative; Drunken- Moderate 73, 74, 77, 78,
Rs-Allyl bital Stupor; Hypnotic; ness; Poten- to high 83, 84, 86-94,
R1-H Coma 2-8 (0.25-0.5) tiation 98, 100-108,
R_-O of CNS 110-112, 113,

depressants; 117, 119, 121,
5,5-diallylbarbituricacid Coma; 123,128,129

Death;
Dependence

S 3 Rs-Allyl None Drowsiness; Probable Probabie Probable Hypnotic; Drunken- Moderate 77, 86, 92, 93,
Rs-n-Butyl Stupor; Probably ness; Poten- to high 105, 106, 111,
R1-H Coma; obsolete tiation 112, 113, 119
R=-O Ataxia of CNS

depressants
5-allyl-5-n-butylbarbituric acid Coma;

Death;
Dependence

a International Nonproprietary Name (INN) proposed by the World Health Organization, if any, or other nonproprietary name, if any; if there is no nonproprietary name,
the main entry in the Subsidia Pharmaceutica Index Nominum or in the Merck Index or other generally accepted name." None" indicates that an International Nonproprietary Name
has not been proposed so far. The following abbreviations show the source of the name used; BAN = British Approved Name; DCF---- Ddnomination commune franCaise; IN=
Subsida Pharmaceutica Index Nominum; M I = Merck Index, 8th ed.; NFN = N ordisk Farmakop(_naevn.

b Current therapeutic use, indications, and in some cases duration of action, in hours (and, in parentheses, onset of action, in hours).



TABLE I. CENTRAL NERVOUS.SYSTEM DEPRESSANTS DIUREIDES (BARBITURATES) (continued)

1 2 3 4 5 6 7 8 9 10
Symptoms Pharmaco- Major Abuse-

No. of compound and formula Names a of Tolerance Psychic Physical logical dangers potential References
(or chemical name) intoxication dependence dependence notes b of abuse rating

S 4 Rs-Ethyl Amobarbital Drowsiness; Yes Yes Yes Sedative; Drunken- High 72, 73,74, 78,
Rs-lsoamyl Sodium Stupor; Hypnotic; ness; Poten- 79,83, 84, 86-
R1-H amobarbital Coma; 2-8 (0.25-0.5) tiation 94, 100-108,
R=-O 0.1-0.3c Ataxia of CNS 110-113,119,

depressants; 121,123, 128-
5-ethyl-5-isopentylbarbitu ric acid Coma; 130

Death;
Dependence

S 5 Rs-Allyl Aprobarbital Drowsiness; Yes Yes Yes Sedative; Drunken- Moderate 77, 78,84,86,
R_-Isopropyl 0.04-0.08;c Stupor; Hypnotic; ness; Poten- to high 87-94,98, 100-
RI-H Aprobarbital Coma; 2-8 (0.25-0.5) tiation 108, 110-112,
R2-O sodium Ataxia of CNS 117,119, 121,

depressants 123,126,128,
5-allyl-5-isopropylbarbituric acid Coma; 129

Death ;
Dependence

I

I
,.., S 6 Rs-Ethyl Barbex- No informa- No informa- Probable No informa- Antiepileptic ? Low 99, 118
t_ Rs-Phenyl aclone tion tion tion

R_-H I
I R2-O

(-)-Na-dimethylcyclohexaneethylamine
compound with 5-ethyl-5-
_henylbarbituric acid

S T Rs-Ethyl Barbital Drowsiness; Yes Yes Yes. Sedative; Drunken- Moderate 73, 74,87, 91,
Rs-Ethyl 0.3-0.5; c Stupor; Dog, Hypnotic; ness; 92,93,100,104,
RI-H Sodium Coma; monkey, 4-12 (0.5-1) Potentiation 106, 112, 115,
R=-O barbital Ataxia; man: of CNS 116, 119,120,

i 0.3-0.5 c Uninhibited convulsions, depressants : 121,123, 125,
5,5-diethylbarbituric acid : behaviour; delirium Coma; 128, 129

i Impaired Death;
i cognition Dependence
I

S 8 Rs-Allyl None; Drowsiness; Probable Probable Probable Hypnotic Drunken- Moderate 86,87,92,93,
Rs-2-Bromoallyl Brallobarbital Stupor; ness; 100,103,104,
R_-H (DCF) Coma; Potentiation 107,109,112,
R=-O Ataxia; of CNS 117,119,123,

Uninhibited depressants; 126
5-allyl-5-(2-bromoallyl)barbituric acid behaviour; Coma;

Impaired Death;
cognition Dependence



" Average adull hypnolic dose (in g).

TABLE I. CENTRAL NERVOUS SYSTEM DEPRESSANTS DIUREIDES (BARBITURATES) (conh'nued)

1 , 2 3 4 5 6 7 8 9 10
No. of compound and formula ., . Symptoms .... Pharmaeo- Major Abuse-

,-.._L__._ , • q rdames ot Tolerance _'sycn C I-'nysical I_nle=l

_u, _J_m=_;a_ name) I =ntoxication"' dependence dependence notes'_' __0fdangerSab_use _ potentialrating ReferencesI

S 9 Rs-2-Bromoatlyl i None; Drowsiness; Probable Probable Probable Hypnotic; Drunken- Moderate 105,107,120
Rs-t-Methylbutyl 0.1-0.2 c Stupor; 2-4 (0.5) ness; to high
Rt-H Coma ; Potentiation
R=-O Ataxia; of CNS

Uninhibited depressants;
8-(2-bromoallyl)-5-(l-methylbutyl) behaviour Coma;
barbituricacid mpaired Death;

cognition Dependence............ __ __ [
i ..... ! ......

S 10 R-5-Ethyl None; J Drowsiness; No No Not proved Sedative; i Drunken- Low 59,66,87
R_-HRS-3'-Br°m°phenyl barbitaIBr°ph_- , Stupor;Coma; information information Hypnotic i hess; to moderate
R2-O (DCF) Ataxia; J I Potentiation

Uninhibited ofCNS
5-ethyl-5-(3'-bromophenyl)barbituric I behaviour; i depressantsComa;acid I Impaired I ! Death;cognition i
.................... I i Dependence

---- - i J
S 11 Rs-Butyl Bucolome ' No No No No Anti- i .... '---

Rs-H information information information information inflammatory;:l Unknown None 75, 76, 97

[ R,-Cyclohexyl Uricosuric; i
R_-O ] Nolhypnotic;Sedative;_ 5-hutyl-l-cyclohexylbal bitulic acid

j _ _ Anaesthetic

S 12 Rs-Allyl Butalbital No Probable Probable Probable Hypnotic Drunken- Moderate 73, 74, 77, 78,R.-Isobutyl information
R,-H hess; to high 86-94, 98, 100-
R=-O Potentiation 108, 110-t 12,

of CNS 113, 117,119-
5-atlyl-5-isobutylbarbituric acid depressants ; 121,123,126,

Coma; 128
Death;
Dependence

S 13 Rs-2'-Bromoallyl None; Drowsiness Probable Probable Probable Hypnotic; Drunken- Moderate 59, 78, 79, 83,
Rs-sec-Butyl ButaHylonal Stupor; 2-4 (0.5) ness; to high 86-94, 98, 100-
R_-H (I N) ; Coma ; Potentiation t 08, 110-112,
R_-O 0.2 c Ataxia of CNS 117,119, 121,

5-(2'-bromoallyl)-5-sec-butylbarbituric depressants 123, 128-t30
acid Coma;

Death;
Dependence

S 14 Rs-Ethyl None; Drowsiness Probable Probable Probable Hypnotic Drunken- Moderate 59, 87, 101,Rs-2-butenyl Crotarbital Stupor',
R_-H (IN) Coma; ness; 105, 111, 117,

Potentiation 120, 128
R2-O Ataxia ofCNS

5-(2-butenyl)-5-et hylbarbit uric acid depressants
Coma;
Death;
Dependence J

c Average adult hypnotic dose (in g). ....



TABLE I. CENTRAL NERVOUS SYSTEM DEPRESSANTS DIUREIDES (BARBITURATES) (continued)

1 2 3 4 5 6 7 8 g 10

Symptoms Pharmaco- Major Abuse-
No. of compound and formula Names a of Tolerance Psychic Physical logical dangers potential References

(or chemical name) intoxication dependence dependence notes b of abuse rating

S 15 Rs-Allyl Buthalital Drowsiness; Probable Probable Not proved Anaesthetic Drunken- Low 73,74,77,78,
Rs-lsobutyl sodium Coma; ness; 79,86-94, g8,
R_-H Ataxia; Potentiation 100-108,110-
R=-S Stupor of CNS 112,114

depressants;
5-allyl-5-isobutyl-2-thiobarbit uric acid Coma;

Death;
Dependence

S 16 Rs-Ethyl None; Drowsiness; Probable Probable Probable Hypnotic Drunken- Moderate 78,86,87,
Rs-Butyl Butobarbital Coma; ness; to high 100-108
RI-H (DCF) ; Ataxia; Potentiation
R=-O 0.05-0.1 c Stupor of CNS

depressants;
5-butyl-5-ethylbarbituric acid Coma;

Death;
Dependence

S 17 Rs-Ethyl None; Drowsiness; Probable Probable Not proved Anaesthetic; Drunken- Low 78, 85-94, 98,
R3-1-Methylpropyl Butylethyl- Coma; Thioanalogue ness; 100-108

I RI-H thio- Ataxia; of secbuta- PotentiationR=-S barbituric Stupor barbital of CNS
_-, acid (MI) depressants
.l_ 5-ethyl-5-(1-methylpropyl)-2- Coma;

] thiobarbituric acid Death;Dependence

S 18 Rs-Butyl Carbubarb No No No No Not No Low 59
Rs-2-Carbamoyloxyethyl information information information information hypnotic; information
R1-H Sedative
R=-O

5-butyl-5-(2-carbamoyioxyethyl)-
barbituric acid

S lg Rs-Ethyl Cyclobarbital Drowsiness; Yes Yes Yes Hypnotic; Drunken- High 73,74,77,78,
Rs-Cyclohexenyl Calcium Coma; 2-8 hess; 79,83,86-g4,
RI-H cyclobarbital Ataxia; (0.25-0.5) Potentiation 98,100-108,
R=-O 0.1-0.2c Stupor of CNS 110-112,115,

depressants; 117,11g,120,
5-ethyl-5(1-cyclohexen-l-yl)- Coma; 121,123, 128,
barbituric acid Death; 129

Dependence

S 20 Rs-Cyclohexen-l-yl None Drowsiness; Probable Probable Not proved Anaesthetic Drunken- Low 73,74, 87, 104,
Rs-Methyl Coma; ness; 107,114
R_-H Ataxia; Potentiation
R=-O Stupor of CNS

depressants;
5-cyclohexen-1 -yl-5-met hylbarbituric Coma;
acid Death;

Dependence

c Average adult hypnotic dose (in g).



TABLE I. CENTRAL NERVOUS SYSTEM DEPRESSANTS DIUREIDES (BARBITURATES) (continued)

1 2 3 4 5 6 7 8 g 10

Symptoms Pharmaco- Major Abuse-
No. of compound and formula Names _ of Tolerance Psychic Physical logical dangers potential References

(or chemical name) intoxication dependence dependence notes b of abuse rating

S 21 Rs-Allyl None; Drowsiness Probable Probable Probable Hypnotic; Drunken- Moderate 73,74,77, 78,
Rs-2-Cyclopenten-l-yl Cyclopento- Coma; Analgesic; ness; 80, 83,86-95,
RI-H barbital (IN); Ataxia; Anti- Potentiation g8,100-108,
R=-O 0.05-0.1 c Stupor spasmodic of CNS 110-112,114,

depressants; 117,11g, 120,
5-allyl-5-(2-cyclopenten-l-yl) Coma; 121,123, 128-
barbituricacid Death; 130

Dependence

S 22 Rs-Ethyl None Drowsiness; Probable Probable Probable Hypnotic Drunken- Moderate 87,101,105,
Rs-l,3-Dimethylbutyl Coma; ness; to high 111,113,117,
R1-H Ataxia; Potentiation 119
R=-O Stupor of CNS

depressants;
5-(1,3-dimethylbutyl)-5-ethylbarbituric Coma;
acid Death;

I Dependence

S 23 Rs-Allyl None; Drowsiness; Probable Probable Probable Hypnotic; Drunken- Moderate 59,74, 87
Rs-lsopropyl Enally- Coma; Intravenous ness;

I R1-Methyl propymal Ataxia; anaesthetic Potentiation
R=-O (IN) Stupor of CNS

depressants;
5-allyl-5-isopropyl-l-methylbarbituric Coma;
acid Death;

Dependence

S 24 Rs-Ethyl None; No Probable Probable Probable Hypnotic Drunken- Moderate 74,77,87-g4,
Rs-Allyl Ethallo- information ness; to high 98,100-108,
R_-H barbital Potentiation 110-112,113-
R=-O (DCF); of CNS 115,118, 11g,

Aethally- depressants 121,128-130
5-allyl-5-ethylbarbituric acid malum Coma;

(NFN) Death;
Dependence

S 25 Rs-Ethyl None Convulsions No Unlikely No CNS Unknown None --
Rs-£-Cyclohexylidenethyl information information stimulant;
RI-H (unlikely) Not on the
R=-O market;

Brit, Patent
5-ethyl-5-(2-cyclohexylidenylethyl) 701.660
barbituricacid (1958)

c Average adult hypnotic dose (in g).



TABLE I. CENTRAL NERVQUS SYSTEM DEPRESSANTS DIUREIDES (BARBITURATES) (continued)

1 2 3 4 5 6 7 8 9 iO

Symptoms Pharmaco- Major Abuse-
No. °foC°mp°und(_rand formula Names a of Tolerance Psychic Physical logical dangers potential References

chemical name) intoxication dependence dependence notes b of abuse rating

S 26 Rs-Ethyl None Drunken- Probable Probable Probable Hypnotic Drunken- Moderate 74,78, 80, 83,
Rs-Cyclopentenyl ness; 4-12 ness; 86-95, 98,
R_-H Coma; (0.5-1) Potentiation 100-108,110-
R=-O Stupor; of CNS 112, 113, 117,

Ataxia depressants 120, 121,123,
5-ethyl-5-cyclopentenylbarbituric acid Coma; 126,128

Death;
Dependence

S 27 R_-Ethyl None Drunken- No No No Hypnotic; Drunken- Low --
Rs-2-Methylallyl hess; information information information Probably ness;
R_-H Ataxia; obsolete Potentiation
R2-S Coma; of CNS

5-ethyl-5-(2-methylallyl)-2- Stupor depressants;Coma;
thiobarbituric acid Death

S 28 Rs-Ethyl None Drunken- Probable Probable Probable Anaesthetic; Drunken- Low --
Rs-3-Methylbutyl ness; Probably not ness;

I R_-H Coma; produced; Potentiation
R=-S Ataxia; Thioanalogue of CNS

Stupor of depressants;
5-ethyl-5-(3-methylbutyl)-2- amobarbital Coma;

I thiobarbituric acid Death

S 29 Rs-Ethyl None No No No No Anti- Unknown None 59
R_-Phenyl information information information information arrhythmic
R_-2-diethylamlnoethyl tranquillizer
R1-O

5-ethyl-5-phenyl-l(2-diethylaminoethyl)
barbituric acid

S 30 Rs-Ethyl None Drowsiness; Probable Probable Probable Hypnotic Drunken- Moderate 78,79,83,
RP1-Piperidyl Stupor; hess; to high 86-94, 96,
R_-H Coma; Potentiation 100-108,110-
R_-O Ataxla of CNS 112, 113,115,

depressants; 117, 119,121
5-ethyl-5-(1-plperidyl)barbituric acid Coma;

Death;
Dependence

S 31 Rs-Furfuryl None Drowsiness; Probable Probable Probable Hypnotic; Drunken- Moderate --
R_-Isopropyl Stupor; Probably hess; to high
R_-H Coma; obsolete Potentiation
R=-O Ataxia of CNS

depressants
5-furfuryl-5-isopropylbarbituric acid Coma;

Death



TABLE I, CENTRAL NERVOUS SYSTEM DEPRESSANTS DIUREIDES (BARBITURATES) (continued)

1 2 3 4 5 6 7 8 g 10
Symptoms Pharmaco- Major Abuse-

No. O_o¢Ompoundand formula Names ¢ of Tolerance Psychic Physicalchemical name) logical dangers potential References
Intoxication dependence dependence notes b of abuse rating

S 32 Rs-Ethyl Heptabarb; Drowsiness; Yes Yes Yes Sedative; Drunken- High 73, 74,77, 78,
Rs-l-Cyclohepten-l-yl 0.1-0.4 c Stupor; Hypnotic; ness; 79,83, 86-94,
RI-H Coma; 2-4 (0.5) Potentiation g8,100-108,
R=-O Ataxia of CNS 110-112,113,

5(1'Cyclohel_-en-l,yl)-5-ethylbarb tur c depressants; 117,119, 120,
acid i:, Coma; 121,126, 128-

Death; 130
Dependence

S 33 Rs-Ethyl None; Drowsiness Yes Yes Yes Sedative; Drunken- Moderate 73, 74,77, 78,
Rs-n-Hexyl Hexethal(IN); Ataxla; Hypnotic; ness; to high 84,87, 92-94,
RI-H Sodium Coma; Appears to Potentiation g8,100-108,
R=-O hexethal; Stupor be out of of CNS 110-112,113,

Calcium production;depressants; 114,117,119,
-ethyl-5-n-hexylbarbituric acid hexethal; 2-4 (0.5) Coma; 121,123, 126,

0.2-0.4 c Death; 128-130
Dependence

I
_-, S 34 Rs-Methyl Hexobarbital Drowsiness; No No Not proved Intravenous Drunken- Low 73,74, 77, 78,
"_] Rs-Cyclohexenyl Sodium Ataxia; information information anaesthetic; ness; 79,86, 87, gl,

RI-CH= hexobarbital Coma; Hypnotic; Potentiation 98,100-108,
I R=-O 0.25-0.4 c Stupor 1-4 (0.25) of CNS 110-112,113,

5-(1-cyclohexen-l-yl)-1,5-dimethyl- depressants; 114,117, 119,
barbituricacid Coma; 121,126,127

Death;
• Dependence

S 35 Rs-Methyl None; Drowsiness; Probable Probable Probable Anti- Drunken- Moderate 87,107, 112,
Rs-Phenyl Mdphd- Ataxla; epileptic; ness; 113
R_-H barbital Coma; Sedative Potentiation
R=-O (DCF); Stupor of CNS

Heptobarbital depressants
5-methyl-5-phenylbarbituric acid (IN) Coma;

Death;
Dependence

S 36 Rs-Ethyl Metharbital Drowsiness; Yes Yes Yes Anti- Drunken- Moderate 77, 78,7g, 86,
Rs-Ethyl Coma convulsant; ness; 92-94, 98, 100-
Rt-Methyl Sedative; Potentiation 108,10g,112,
Rt-O Hypnotic of CNS 113,114, 117,

5,5-diethYl-l-methylbarbituric acid depressants; 11g,121,123,Coma; 124
Death;
Dependence

c Average aclult hypnotic dose (In g).



TABLE I. CENTRAL NERVOUS SYSTEM DEPRESSANTS DIUREIDES (BARBITURATES) (continued)

1 2 3 4 5 6 7 8 9 10

Symptoms Pharmaco- Major Abuse-
No. of compound and formula Names a of Tolerance Psychic Physical logical dangers potential References

(or chemical name) Intoxication dependence dependence notes b of abuse rating

S 37 Rs-2-(Methylthlo)-ethyl Methitural; Drowsiness; No No Not proved Intravenous Drunken- Low 73, 74,77, 78,
Rs-l-Methylbutyl Sodium Stupor; Information information anaesthetic; ness; 79, 86,92-94,
RI-H methitural Coma; Ultra-short- Potentiation 98, 100-108,
R=-S Ataxla; acting of CNS 112-114,117,

Uninhibited depressants; 120, 121
5-(1-methylbutyl)-5-[(2-methylthio) behaviour; Coma;
ethyl]-2-thiobarbituric acid Impaired Death;

cognition Dependence

S 38 Rs-Allyl Methohexital; Drowsiness; No No Not proved Intravenous Drunken- Low 77, 78,79, 86,
R6-1-Methyl-2-pentynyl Sodium Stupor; information information anaesthetic; ness; 92-94,98, 100-
R1-Methyl methohexital Coma; Ultra-short- Potentiation 108, 109-115,
R=-O Ataxia; acting of CNS 117, 119,121,

Uninhibited depressants; 124
(±)-5-allyl-l-methyl-5-(1-methyl-2- behaviour; Coma;
pentynyl)barbituric acid (a-form) Impaired Death;

I cognition Dependence

oo S 39 R=-Ethyl Methylpheno- Drowsiness; Yes; both Yes Yes Sedative; Drunken- Moderate 73, 74, 77, 78,
Rs-Phenyl barbital Stupor; "metabolic" Anti- ness; 79, 86, 92-94,

I Rt-Methyl Coma; (Induction of spasmodic; Potentiation 98, 100-108,
R=-O Ataxia; oxidative mild of CNS 110-112,113,

Uninhibited liver hypnotic; depressants; 115, 117, 119,
1-methyl-5-ethyl-5-phenylbarbituric behaviour; enzymes) 1-4 Coma; 121
acid Impaired and (0.25) Death;

cognition cellular Dependence

S 40 Rs-2-Bromoallyl None; Drowsiness; Probable Probable Probable Hypnotic Drunken- Low to 78, 79,86,
Rs-lsopropyl Narcobarbital Stupor; ness; moderate 92-94, 98, 100-
Ri-Methyl (IN) Coma; Potentiation 108, 109-112,
R=-O Ataxla; of CNS 113, 114, 117,

Uninhibited depressants; 119, 121
5-(2-bromoallyl)-5-1so propyl-1- behaviour; Coma;
methylbarbitLiric acid Impaired Death;

cognition Dependence

S 41 Rs-Allyl Nealbarbital Drowsiness; Probable Probable Probable Sedative Drunken- Moderate --
Rs-Neopentyl Stupor; ness;
R_-H Coma; Potentiation
R=-O Ataxia; of CNS

Uninhibited depressants;
5-allyl-5-neopentylbarbituric acid behaviour; Coma;

Impaired Death;
cognition Dependence



TABLE I. CENTRAL NERVOUS SYSTEM DEPRESSANTS DIUREIDES (BARBITURATES) (continued)

1 2 3 4 5 6 7 8 9 10

Symptoms Pharmaco- Major Ab use-
No. of compound and formula Names a of Tolerance Psychic Physical logical dangers potential References

(or chemical name) intoxication dependence dependence notes b of abuse rating

S 42 Rs-Ethyl Pentobarbital: Drowsiness; Yes Yes Yes; dog, Hypnotic; Drunken- High 73,74,77, 78,
Rs-1-Methylbutyl Sodium Stupor; monkey, 2-4 (0.5) ness; 79,80,86-95,
R,-H pentobarbital Coma; man Potentiation 98,100-108,
R=-O Calcium Ataxia; of CNS 110-112,113-

pentobarbital Uninhibited depressants; 115,119, 120
5-ethyl-5-(1-methylbutyl)barbituric acid 0.1-0.2 c behaviour; Coma;

Impaired Death;
cognition Dependence

S 43 Rs-Phenyl None; Drowsiness; Probable Probable Probable Hypnotic Drunken- Moderate 73,74,77, 86,
Rs-Allyl Phenally- Stupor; ness; to high 87,103, 113,
R1-O malum (NFN) Coma; Potentiation 123
R=-O Ataxia; of CNS

Uninhibited depressants;
5-allyl-5-phenylbarbitu tic acid behaviour; Coma;

Impaired Death;
cognition Dependence

S 44 Rs-Ethyl Pheno- Drowsiness; Yes; both Yes Yes Sedative; Drunken- Moderate 73,74,77, 78,
Rs-Phenyl barbital; Stupor; "metabolic" Anti- ness; 79,80,81-94,

{ R,-H 0.1-0.2; c Coma; (induction convulsant; Potentiation 98,100-108,
,_, R=-O Sodium Ataxia; of oxidative 4-12 (0.5-1) of CNS 110-112,113-

phenobarbital Uninhibited liver depressants; 115,117, 119,

I 5-ethyl-5-phenylbarbituric acid 0.015-0.1 c behaviour;impairedandenzymeS)cellular Death;C°ma; 120-124
cognition Dependence

S 45 Rs-Ethyl Phetharbital No No No No Anti- No Lc 59
Rs-Ethyl information information information information epileptic information
RI-Phenyl
RI-O

5,5-diethyl-l-phenylbarbituricacid

S 46 Rs-Phenyl Prazitone No No No No Anti- Unknown N( --
Rs-2-Piperidylmethyl information information information information depressant;
R,-H (unlikely) (unlikely) Not inthe
R=-O market

5-phenyl-5-(2-piperydylmethyl)
barbituricacid

S 47 Rs-Ethyl Probarbital Drowsiness; Yes; both Yes Yes; dog, Hypnotic; Drunken- Hi _h 73,74,77, 78,
Rs-lsopropyl sodium, Stupor; "metabolic" monkey, 4-12 (0.5-1) ness; 7g, 86, 87, 98,
R1-H 0.1-0.2; c Coma; (induction of man Potentiation 100-108,110-
R=-O Calcium Ataxia; oxidative of CNS 114,117,119,

probarbital, Uninhibited liver depressants; 121,123
5-ethyl-5-isopropylbarbituric acid 0.12-0.25 c behaviour; enzymes) Coma;

Impaired and Death ;
cognition cellular Dependence

I

c Average adult hypnotic dose (in g).



TABLE I. CENTRAL NERVOUS SYSTEM DEPRESSANTS DIUREIDES (BARBITURATES) (continued)

1 2 3 4 5 6 7 8 9 10
Symptoms Pharmaco- Major Abuse-

No. of compound and formula Names a of Tolerance Psychic Physical logical dangers potential References
(or chemical name) intoxication dependence dependence notes b of abuse rating

S 48 Rs-2-Bromoallyl None; Drowsiness; Probable Probable Probable Hypnotic; Drunken- Moderate 77, 79, 86, 87,
Rs-lsopropyl Propallylonal Stupor; 2-4 (0.5) ness; to high 92, 103, 105,
R1-H (IN); Coma; Potentiation 107,113
R=-O Ibomalum Ataxia; of CNS

(NFN) Uninhibited depressants;
5-(2-bromoallyl)-5-isopropylbarbituric behaviour; Coma;
acid Impaired Death;

cognition Dependence

S 4g Rs-Propyl None; Drowsiness; Probable Probable Probable Hypnotic Drunken- Moderate 77-79, 86-94,
Rs-Propyl Propylbarbital Stupor; ness; to high 98, 100-108,
Rt-H Coma; Potentiation 110-113,117,
R=-O Ataxia; of CNS 119, 121

Uninhibited depressants;
_,5-dipropylbarbituric acid behaviour; Coma;

I repaired Death;
cognition Dependence

1
S 50 Rs-3',2',l'-bicyclo-2'-octyn- None; J Drowsiness; Probable Probable Probable Hypnotic Drunken- Moderate 87, 101,105,

O 2'-yl) Reposal (MI) Stupor; ness; to high 111,113, 117,

I R_-Ethyl Coma; Potentiation 119Rt-H Ataxla; of CNS
R=,O i Uninhibited depressants;

behaviour; Coma;
5-[bicyclo(3.2.1)octen-2-yl]- Impaired Death;
_-ethylbarbituric acid cognition Dependence

S 5t Rs-Ethyl Secbuta- Drowsiness; Yes; both Yes Yes Sedative; Drunken- High 73, 74, 77, 78,
Rs-sec-Butyl barbital; Stupor; "metabolic" Hypnotic; ness; 79, 80, 86-94,
R_-H Sodium Coma; (induction of 2-4 (0.5) Potentiation 96, 100-108,
R=-O butabarbital; Ataxia; oxidative of CNS 110-115, 117,

0.1-0.2 c Inhibited liver depressants; 119, 121
_-ethyl-5-sec-butylbarbituric acid behaviour; enzymes) Coma;

Impaired andcellular Death;
cognition Dependence

S 52 Rs-Allyl Secobarbital; Drowsiness; Yes Yes Yes; dog, Hypnotic; Drunken- High 73, 74,77, 78,
Rs-1-Methylbutyl Sodium Stupor; man 2-4 (0.5) ness; 79, 80, 86-95,
R_-H secobarbital; Coma; Potentiation 96, 106, 110-
R=-O 0.1-0.2c Ataxia; of C NS 115, 117, 119,

Inhibited depressants; 121
;-allyl-5-(1-methylbutyl)barbituric acid behaviour; Coma;

Impaired Death;
cognition Dependence

c Average adult hypnotic dose (in g).



TABLE I. CENTRAL NERVOUS SYSTEM DEPRESSANTS DIUREIDES (BARBITURATES) (continued)

1 2 3 4 5 6 7 8 9 10
Symptoms Pharmaco- Major Abuse-

No. of compound and formula Names a of Tolerance Psychic Physical logical dangers potential References
(or chemical name) intoxication dependence dependence notes b of abuse rating

S 53 Rs_Spiro-(2'-ethyl-3' :5'- None; Drowsiness; Probable Probable Probable Hypnotic Drunken- Moderate --
R511"dimethylcyclopentane Spirobarbital Stupor; ness; to high
R_-H Coma; Potentiation
R=-O Ataxia; of CNS

Inhibited depressants ;
5-spiro-(2'-et hyl-3'-5'-dimet hyl- behaviour; Coma;
cyclopentyl)barbituric acid Impaired Death;

cognition Dependence

S 54 Rs_Sptro-(2'-ethyl-3' :5'- Splrothio- Drowsiness; Probable Probable Probable Hypnotic Drunken- Moderate 60
Rsf dimethylcyclopentane) barbital (MI) Stupor; ness;
R_-H Coma; Potentiation
R=-S Ataxia; of CNS

Inhibited depressants;
Spiro-(2-et hyl-3,5-dimethylcyclo- behaviour; Coma;
pent-l-yl)-2-thiobarbituric acid Impaired Death ;

cognition Dependence

I
I_ S 55 Rs-Ethyl Talbutal; Drowsiness; Yes Yes Yes Hypnotic Drunken- High 77-80, 86-94,

Rs-sec-Butyl 0.03-0.12 c Stupor; ness; 96, 100-108,
R_-H Coma; Potentiation 110-115,117

I R=-O Ataxia; of CNS
Inhibited depressants;

5-allyl-5-sec-butylbarbituric acid behaviour; Coma;
Impaired Death;
cognition Dependence

S 56 Rs-Ethyl Tetrabarbital Drowsiness; Probable Probable Probable Hypnotic Drunken- Moderate 77-80, 86-94,
R51-Ethylbutyl Stupor; hess; to high 96, 100-108,
R_-H Coma; Potentiation 110-115,117,
R=-O Ataxia; of CNS 119,121

Inhibited depressants;
5-ethyl-5-(1-ethylbutyl)barbituric acid behaviour; Coma;

Impaired Death;
cognition Dependence

S 5T Rs-Allyl Thlalbarbital Drowsiness; No Probable Not proved Intravenous Drunken- Low 77, 79,82, 83,
Rs-2-Cyclohexen-l-yl Stupor; Information anaesthetic ness; 84-94,96, 100-
R1-H Coma; Potentiation 108, 110-115,
R=-S Ataxia; of CNS 117, 119,121

Inhibited depressants
5-allyl-5-(2-cyclohexen-l-yl)-2- behaviour; Coma;
thiobarbituricacid Impaired Death;

cognition Dependence

c.Average adult hypnotic dose (in g).



TABLE I. CENTRAL NERVOUS SYSTEM DEPRESSANTS DIUREIDES (BARBITURATES) (continued)

1 / 2 I 3 4 5 6 7 8 9 10

r I Symptoms Pharmaco- Major Abuse-
No. O_oCrOmpoundand formula Names a of Tolerance Psychic Physical logical dangers potential Referenceschemical name) dependence dependenceintoxication notes b of abuse rating

S 58 Rs-Allyl None; Drowsiness No / No Not proved Intravenous Drunken- Low 80, 86-94,

/

Rs-l-Methylbutyl Thiamylal Stupor; information information anaesthetic ness; 97, 100-108,
RI-H sodium (IN) Coma; (0.25) Potentiation 110-115, 117,
R=-S Ataxia; of CNS 119, 121

Inhibited depressants;
5-allyl-5-(1-methylbutyl)-2-thiobarbitu tic behaviour; Coma;
acid, monosodium derivative of Impaired Death;

cognition Dependence

S 59 Rs-Ethyl None; Drowsiness; Probable Probable Probable Hypnotic; Drunken- Low to 60
Rs-Ethyl Thiobarbital Stupor; Probably no ness; moderate
R,-H (MI) Coma; longer Potentiation
R2-S Ataxia; produced of CNS

In hibited depressants
5-5,diethyl-2-thiobarbitu ric acid behaviour; Coma;

Impaired Death ;
j cognition Dependence
bo

h_ S 60 Rs-Ethyl None; Drowsiness; No Probable Not proved Intravenous Drunken- Low 77-80, 86-94,
I Rs-Hexyl Thiohexethal Stupor; information anaesthetic ness; g8, 100-108,

R_-H Coma; Potentiation 110-115,119,
R=-S Ataxia; of CNS 120

Inhibited depressants
5-ethyl-5-hexyl-2-thiobarbitu tic acid behaviour; Coma;

Impaired Death ;
cognition Dependence

S 61 Rs-Allyl None; Drowsiness; Probable No No Hypnotic Drunken- Low 59
Rs-1-Methylpentyn-2-yl Thiohexital Stupor; information information ness;
R1-H (IN) Coma; Potentiation
R_-S Ataxia; of CNS

Inhibited depressants;
5-allyl-5-(1-methylpentyn-2-yl)-2- behaviour; Coma;
thiobarbituric acid Impaired Death;

cognition Dependence

S 62 Rs-Ethyl None; Drowsiness; Probable Probable Not proved Anaesthetic Drunken- Low 60
Rs-Butylthiomethyl Thionarcon Stupor; ness;
RI-H (MI) Coma; Potentiation
R=-S Ataxia; of CNS

In hlbited depressants;
5-ethyl-5-butylthiomethyl-2- behaviour; Coma;
Lhiobarbituric acid Impaired Death;

cognition Dependence



TABLE I. CENTRAL NERVOUS SYSTEM DEPRESSANTS DIUREIDES (BARBITURATES) (concluded)

1 2 3 4 5 6 7 8 9 10
Symptoms Pharmaco- Major Abuse-

No. of compound and formula Names a of Tolerance Psychic Physical logical dangers potential References(orchemicalname) dependence dependenceintoxication notes b of abuse rating

S 63 Rs-Ethyl Thiopental Drowsiness; No No Not proved Intravenous Drunken- Low 73, 74, 76,78-
Rs-l-methylbutyl sodium Stupor; information information anaesthetic; ness; 80, 86-94, 98,
R1-H Coma; Hypnotic; Potentiation 100-108, 110-
R=-S I Ataxia; 1-4 (0.25) of CNS 114, 119, 120

Inhibited depressants;
5-ethyl-5-(1-methyibutyl)-2- behaviour; Coma;
thlobarbiturlc acid, monosodium Impaired Death;
derivative of cognition Dependence

S 64 Rs-Ethyl Thiotetra- Drowsiness; Probable Probable Not proved Intravenous Drunken- Low 74, 87
Rs-l-Ethylbutyl barbital Stupor; anaesthetic ness;
R_-H Coma; Potentiation

] R=-S Ataxia; of CNSInhibited depressants:
5-ethyl-5-(1-ethylbutyl)-2-thiobarblturic behaviour; Coma;
acid Impaired Death;

I cognition Dependence

S 65 Rs-Ethyl Vinbarbital; Drowsiness; Yes Yes Yes Hypnotic; Drunken- High 77-80, 86-94,
Rs-l-Methyl-l-butenyl 0ol-0.2 c Stupor; 2-4 (0.5) ness; 98, 100-108,
R_-H Coma; Potentiation 110-115,117,
R2-O Ataxia; of CNS 119, 121

Inhibited depressants
5-ethyl-5-(1-methyl-l-butenyl) behaviour; Coma;
barbituric acid Impaired Death;

cognition Dependence

S 66 R_-l-Methylbutyl Vinylbital Drowsiness; Probable Probable Probable Hypnotic; Drunken- Moderate 77-80, 86-94,
Rs-Vinyl Stupor; Long-acting ness; to high 98, 100-108,
RI-H Coma; Potentiation 110-115,117,
R2-O Ataxia; of CNS 119,121,123

Inhibited depressants;
5-(1-methylbutyl)-5-vinylbarbituric acid behaviour; Coma;

Impaired Death;
cognition Dependence

c Average adult hypnotic dose (in g).



24 H. ISBELL & T. L. CHRUSCIEL

Dependence on barbiturates shows all the charac- ral (S 37); methohexital (S 38); thialbarbital (S 57);
teristics listed above. The condition is obviously thiamylal (S 58); thiohexethal (S 60); thionarcon
dangerous to the individual and to public welfare. (S 62); thiopental (S 63); and thiotetrabarbital (S 64).

The individual may be harmed because of falls, etc., No documentation of abuse of or dependence on
while intoxicated; he may set fires and burn while these anaesthetics could be found and they have not
intoxicated; he may die from overdoses; and he may been studied for dependence potential in animals.

die from abstinence24 Public health and welfare It is believed that their dependence potential is
may be harmed in many ways. The barbiturate low or non-existent. In addition most of these

dependent may assault other individuals or he may compounds are sold only to hospitals, physicians,
be responsible for automobile and other accidents, dentists and veterinarians in vials for anaesthetic use

He cannot work efficiently and may become a only, with resultant limited availability. Other short-
parasite on his family or a public charge. He may be acting anaesthetics compounds, hexobarbital (S 34)
a source of "infection" and spread his dependence and thiopental (S 63), are marketed as hypnotics as
to other persons, wellas anaesthetics, but no documentation of abuse

It is, of course, recognized that, like all forms of was found.

drug dependence, barbiturate dependence has a Efforts to find compounds closely related to
spectrum ranging from mild (use of barbiturates at barbiturates which might antagonize their effects
night only) to severe (use of amounts sufficient to have led to several 5-alkyl-5-allylbarbituric acids with
maintain a continuous high degree of intoxication), branchings at the unsaturated 3-position of the
The severity of the dependence may also vary with allyl group, for example, 5-ethyl-5-(2-cyclohexyl-
the drug, although this is difficult to document, idenylethyl)barbituric acid (S 25), which is a typical

Types of abuse range from occasional sprees to central nervous system stimulant (British Patent
continued heavy drug-taking for months or years. 701.660, 1958). In addition, bucolome (S 11),
Barbiturates are usually taken orally, but some 5-ethyl-5-phenyl-l(2-diethylaminoethyl)barbituric
dependents inject them. acid (S 29), and prazitone (S 46), are said to be

Types of persons who become barbiturate abusers devoid of sedative and hypnotic effects and are
include neurotics who usually get their drugs from suggested for use for other purposes. There is
legal sources, alcoholics who substitute or supple- probably no need to control barbituric acid deriva-
ment their alcohol with barbiturates, stimulant tires which are devoid of sedative or hypnotic
abusers who take barbiturates as antidotes to the properties unless abuse should be documented or

stimulants, persons dependent on opiates and young other means are devised to detect any possible abuse
thrill-seeking adolescents, liability they may have. Moreover, the convulsant

In the United States of America, the illicit market barbiturates are not likely to be manufactured and
in barbiturates is probably quite large. The Food sold.
and Drug Administration has estimated that there All the remaining compounds must be regarded as

are 500 000 barbiturate abusers in that country. 28_ having some dependence potential. Barbital (S 7)
The illicit market is supplied chiefly by diversion and phenobarbital (S 44) warrant special mention.
from legal sources. There is no evidence of illicit These were the first barbiturates to be used and were
manufacture. Some of the illicit market in the USA the first recognized to cause dependence.

has been supplied by export of drugs manufactured Physical dependence can be induced more readily
in the USA to other countries with subsequent smug- in dogs Bs,89,9_and monkeys on barbital and pheno-
gling of the drugs back into the USA, largely by barbital than on the shorter and more rapidly acting
US citizens. Less is known about illicit traffic in hypnotic barbiturates such as pentobarbital (S 42).
other countries. Physical dependence on barbital x16,119,120,125 and

Sixty-five barbiturates are listed in Table I phenobarbital 119,lJ,, m, 1_4can be severe in man.
(barbituric acid is not counted since it is not a At one time abuse of barbital and phenobarbital
hypnotic drug but a chemical placed in the table in was not uncommon, but, since the development of
order to facilitate chemical naming). Of the 65 drugs, the rapidly acting hypnotics, cases of dependence on
12 are anaesthetic thiobarbiturates: buthalital (S 15); barbital and phenobarbital have become quite rare.
butylethylthiobarbituric acid (S 17); 5-cyclohexen- Accordingly barbital and phenobarbital must be
1-yl-5-methylbarbituric acid (S 20); 5-ethyl-5- judged to have much lower dependence potential
(3-methylbutyl)-2-thiobarbituric acid (S 28); methitu- than the potent, quickly acting barbiturates despite
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high physical dependence capacity. This is a good 74. American Medical Association, Committee on
example of psychic dependence being a more potent Alcoholism and Addiction, and Council on
factor in total dependence potential than physical Mental Health (1965) J. Amer. med. Ass., 193,

673-677 (Dependence on barbiturates and otherdependence. Other long-acting barbiturates that are
sedative drugs)

used primarily as sedatives and antiepileptics (corn- 75. Asayama, R. et al. (1966) Folia ophthal, jap., 17, 89
pounds: barbexaclone (S 6); heptobarbital (S 35); (An anti-phlogistic effect of BCP on experi-
metharbital (S 36); methylphenobarbital (S 39); mentally induced ocular inflammation)
narcobarbital (S 40); and phetharbital (S 45)) 76. Asayama, R. et al. (1966)Folia ophthal, jap., 17,
undoubtedly have, by pharmacological analogy, low 102 (A clinical study on anti-inflammatory effects
to moderate abuse-potential similar to barbital and of BCP)
phenobarbital. 77. Bewley, T. H. (1968) Proc. roy. Soc. Med., 61, 175

In contrast, the rapidly acting hypnotic barbitu- (Recent changes in the incidence in all types of
rates must be judged to have moderate to high drug dependence in Great Britain)
dependence liability. Ample clinical, experimental 78. Borinevich, V. V. & Kadaner, V. J. (1965) Patoiogia
or both clinical and experimental documentation is Gepato-Pankreatoduodenalnoj Zony I Rasstroj-
available for compounds S 4, amobarbital" 73,79, 86, stva Krovoobraschenija, Moskva, Medgiz, pp. 13-

' 14 (Dependenceon barbiturates and its clinical
x0e S 19, cyclobarbital; 11_,119,1_9 S 42, pentobarbi- significance in internal diseases)
tal; 79, 8e,08, 05,_oe and S 52, secobarbital. _3,95,106 79. Brownstein, S. R. & Pacella, B. L. (1943) Psychiat.
The fact that good documentation is available for Quart., 2, 112 (Convulsions following abrupt
these four compounds should not be construed as withdrawal of barbiturate: Clinical and electro-
indicating that their dependence potential is greater encephalographic studies)
than that of the other hypnotic barbiturates. It 80. BiJch, H., Grund, W., Burello, W. & Rummell, W.
probably means only that they have been popular (1969) Biochem. Pharmacol., 18, 1005-1009
drugs, have had very large sales and, therefore, have (Narkotische Wirksamkeit und Gewerbsvertei-
been available to more people than the other hyp- lung der optischen Antipoden des Pentobarbitals
notics. By analogy, all other barbiturates marketed bei der Ratte)

81. Busche, K. H. (1937) Phanodormsucht mit psy-
principally for hypnotic use must be regarded as

chischen St6rungen, K. D_Srres, Erlangen
having moderate to high dependence potential despite 82. B/Jssow, H. v. (1935) Nervenarzt., 8, 362 (Beobach-
relative lack of documentation: allobarbital (S 2); tungen an einem Phanodormdelir)
5-allyl-5-n-butyl-barbituric acid (S 3); brallobarbital 83. Cumberlidge, M. C. (1968) Canad. med. Ass. J., 98,
(S 8); 5-(2-bromoallyl)-5-(1-methylbutyl)barbituric 1045-1049 Cl'he abuse of barbiturates by heroin
acid (S 9); broph6barbital (S 10); butalbital (S 12); addicts)
butallylonal (S 13); crotarbital (S 14); butobarbital 84. Deneau, G. A. & Weiss, S. (1968) Pharmakopsy-
(S 16); cyclopentobarbital (S 21); 5-(1,3-dimethyl- chiat., Neuro-psychopharm., 1, 270-275 (A sub-
butyl)-5-ethylbarbituric acid (S 22); enallypropymal stitution technique for determining barbiturate-
(S 23); ethallobarbital (S 24); 5-ethyl-5-cyclopentenyl- like physiological dependence capacity in the dog)
barbituric acid (S 26); 5-ethyl-5-(1-piperidyl)barbi- 85. D/Srries, H. & Langeliidekke (1936) Z. ges. Neurol.
turic acid (S 30); 5-furfuryl-5-isopropylbarbituric Psychiat., 154, 658 (Weitere Beobachtungen fiber

Phanodormpsychosen und Phanodormsucht)
acid (S 31); heptabarb (S 32); hexethal (S 33); 86. Dunning, H.S.(1940)Int. Clin., 3, 254 (Convulsions
nealbarbital (S 41); propallylonal (S 48); propyl- following withdrawal of sedative medications)
barbital (S 49); secbutabarbital (S 51); spirobarbital 87. Eddy, N. B., Halbach, H., Isbell, H. & Seevers,
(S 53); talbutal (S 55); tetrabarbital (S 56); thio- M.H. (1965) Bull. Wld Hlth Org., 32, 721-733
barbital (S 59); vinbarbital (S 65); and vinylbital (Drug dependence: Its significance and charac-
(S66). teristics)

88. Essig, C. F. (1967) Epilepsia (Amst.), 8, 21-30
(Clinical and experimental aspects of barbiturate

REFERENCES withdrawal convulsions)
72. Alexander, E. J. (1951) Dis. herr. Syst., 12, 77 89. Essig, C. F. (1962) Arch. Neurol. (Chic.), 7, 471

(Withdrawal effects of sodium amytal) (Convulsive and sham rage behaviour in decor-
73. American Medical Association, Committee on ticate dogs during barbiturate withdrawal)

Alcoholism and Addiction (1965) J. Amer. med. 90. Essig, C. F. & Carter, W. W. (1962) Neurology, 12,
Ass., 193, 107-111 (Dependence on barbiturates 481 (Failure of diphenylhydantoin in preventing
and other sedativedrugs) barbiturate withdrawalconvulsionsin the dog)
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91. Fort, J. (1964) Bull. Narcot., 16, No. 1, 17 (The 108. Jaffe, J. H. & Sharpless, S. K. (1963) Pharmaco-
problem of barbiturates in the USA) logist, 5, 249 (The rapid development of physical

92. Fraser, H. F. & Isbell. H. (1954) J. Pharmacol. dependence and its relationship to pharmaco-
exp. Ther., 112, 261 (Abstinence syndrome in logical denervation sensitivity)

dogs after chronic barbiturate medication) 109. Johnson, J. & Clift, A. D. (1968) Brit. med. J., 4,
93. Fraser, H. F., Isbell, H., Eisenman, A. J. & 613-617 (Dependence on hypnotic drugs in

Wikler, A. (1954) Arch. intern. Med., 94, 34-41 general practice)
(Chronic barbiturate intoxication, further studies) 110. K_lcl, K. (1965) Gas. Lek. ?es., 104, 884-888 (Drugs

and alcohol as toxicological problems)94. Fraser, H. F., Shaver, M. H., Maxwell, E. S. &
Isbell, H. (1953) Ann. intern. Med., 38, 1319-1325 111. Kalinowsky, L. B. (1942) Arch. NeuroL Psychiat.
(Death due to withdrawal of barbiturates) (Chic.), 48, 946 (Convulsions in non-epileptic

patients on withdrawal of barbiturates, alcohol
95. Fraser, H. F., Wikler, A., Essig, C. F. & Isbell, H. and other drugs)

(1958) J. Amer. med. Ass., 166, 126 (Degree of 112. Locket, S. (1957) Brit. J. Addict. 53, 105-112 (The
physical dependence induced by secobarbital and abuse of the barbiturates)
pentobarbital) 113. Martin, W. R. (1965) In: DiPalma, J. R., ed.,

96. Fraser, H. F., Wikler, A., Isbell, H. & Johnson, Drill's pharmacology in medicine, 3rded.,pp. 274-
N. K. (1957) Quart. J. Stud. Alcohol, 18, 541 285, McGraw-Hill, New York(Chapter 19: Drug
(Partial equivalence of chronic alcohol and bar- addiction)

biturate intoxications) 114. Maynert, E. W. & Klingman, G. I. (1960) J. Phar-
97. Fujimara, H. (1965) Folia pharmacoL jap., 61, 63 macol, exp. Ther., 128, 192 (Acute tolerance to

(A new anti-inflammatory agent, 5-n-butyl-I- intravenous anaesthetics in dogs)
cyclohexyl-2,4,6-trioxoperhydropyrimidine) 115. Meyer, H. J. (1939) Psychiat.-neuroL Wschr., 41,

98. Glatt, M. M. (1962) Bull. Narcot., 14, No. 2, 19 275 (Ueber chronischen Schlafmittelsmissbrauch
(The abuse of barbiturates in the United King- und Phanodormpsychosen)
dom) 116. Muralt, L. v. (1914) Z. ges. NeuroL Psychiat., 22,

99. Haas, H. (1963) Arzneimittel-Forsch., 13, 613-624 122 (Ein Fall yon akuter Psychose bei chronischer
(Der Wirkungsmechanismus des 1-1-Cyclohexyl- Trional-Veronal Vergiftung)
2-methyl-aminopropan-5,5-phenylaethylbarbitu- 117. Osgood, C. W. (1947) J. Amer. reed. Ass., 133, 104
rats und seine Eigung als Antiepilepticum) (Convulsions following barbiturate withdrawal)

100. Halliday, R. (1967) Brit. Columbia med. J., 9, 374- 118. Penin, H. (1964) Dtsch. med. Wschr., 4, 1683-1690
378 (Barbiturate abuse: an iatrogenic disorder?) (Wirkung und Indikationen eines neuen Anti-

101. Hess, J. W. & Stoffer, S. S. (1968) lnt. J. Addict., 3, epilepticums)
319-328 (Acute myopathy associated with barbi- 119. Pohlisch, K. (1928) Mschr. Psychiat. NeuroL, 69,
turate withdrawal) 293-351 (Ueber psychischeReaktionsformen bei

102. Hill, H. E. & Belleville, R. E. (1953) Arch. Neurol. Arzneimittelvergiftungen)
120. Pohlisch, K. & Panse, F. (1934) Sehlafmittelmiss-Psychiat. (Chic.), 70, 180 (Effects of chronic

brauch, Georg Thieme, Leipzigbarbiturate intoxication on motivation and mus-

cular coordination) 121. US Public Health Service (1957) Barbiturates as
addicting drugs (Public Health Service Publication

103. Isbell, H. (1950) Ann. intern. Med., 33, 108 (Addic- No. 545) Washington, D.C.tion to barbiturates and the barbiturate absti-

nence syndrome) 122. Raithel, W. (1939) Psychiat.-neurol. Wschr., 41,484
(Beobachtungen bei pl6tzlichem Luminalentzug)

104. Isbell, H. (1951) Vet. Admin. Tech. Bull. No. TB 123. Remmer, H., Siegert, M., l'qitze, H. R., & Kirsten,
10-76, 1-13 (Aug.) (Acute and chronic barbiturate J. (1962) Naunyn-Schmiedeberg's. Arch. exp.
intoxication) Path. Pharmak., 243, 468 (Die Gew6hnung an

105. Isbell, H. (1967) In: Beeson, P. B. & McDermott, langwirkende Barbiturate)
W., ed., Cecil-Loeb Textbook of Medicine, 12th 124. Schmidt, G. (1938) Miinch. med. Wschr., 85, 1944
ed., pp. 1494-1500, Saunders, Philadelphia (Drug (Erscheinungen bei Luminalentzug)

dependence, addiction and intoxication. Drug 125. Schneider, K. (1915) Gericht. Med., 72, 87 (Ein
dependence--addiction) VeronalDelirium)

106. Isbell, H. et al. (1950) Arch. NeuroL Psychiat. 126. Schubert, H. (1957)Med. Welt., 11, 47 (Zur Frage
(Chic.), 64, 1 (Chronic barbiturate intoxication, des Schlafsmittelsmissbrauches)
An experimental study) 127. Stevenson, I. H. & Turnbull, M. J. (1968) Brit. J.

107. Jaffe, J. H. (1965) In: Goodman, L. S. & Gilman, Pharmacol., 34, 210P (Hexobarbitone response
S., ed., The pharmacological basis of therapeu- in barbitone-dependent and withdrawn rats)
tics, 3rd ed., pp. 285-311, Macmillan, New York 128. Tatum, A. L. (1939) PhysioL Rev., 19, 472 (The
(Chapter 16: Drug addiction and drug abuse), present status of the barbiturate problem)
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129. Wikler, A.,Fraser, H.R.,Isbell, H.&Pescor, F.T. 130. Wulff, M. H. (1959) Electroenceph. clin. Neuro-
(1955) Electroenceph. clin. Neurophysiol., 7, 1 physiol., Suppl. 14, 1-173 (The barbiturate with-

(Electroencephalograms during cycles of addic- drawal syndrome: A clinical and electroencephal-
tionsto barbituratesinman) ographicstudy)

MONOUREIDES

This is a group of very weak, slowly acting 132. Glatt, M. M. (1958) Brit. med J., 2, 1100-1101
sedatives (Table II), some of which act by releasing (Addiction to unrestricted drugs)
bromine. In many countries, they are nearly obsolete 133. James, I. P. (1962) Med. J. Aust., 2, 277-283 (The
and not readily available. A small number of cases recognition and management of addiction and

chronic intoxication with sedative drugs)
of abuse can be documented for carbromal (S 70), 134. Kay, W. W. & Copas, D. E. (1959) Lancet, 1, 1097
bromisoval (S 69) and acecarbromal (S 67) and a (Carbromal intoxication)
few cases still seem to be occurring in some countries. 135. Lehoerky, T., Sos, J., Selineci, L. & Halasy, M.
They are not known to cause physical dependence. (1966) Ideggy6g. Szle, 19, 161-176 (Experimental
All three can cause bromide poisoning. No reference porphyrinuria and its importance in human
to abuse of the compound ectylurea (S 71), which pathology)
does not contain bromine, was found. None of 136. Maynert, E. W. (1965) In: DiPalma, J. R., ed.,
these compounds has had a thorough evaluation for Drill's pharmacology in medicine, 3rd ed., pp. 169-
dependence liability in animals. 187, McGraw-Hill, New York (Chapter 13:

Sedatives and hypnotics I: Nonbarbiturates)
137. Rossum, J. O. van (1964) Ned. T. Geneesk, 108,

1217-1218 (Masking of organic cerebral defects by
REFERENCES addictionto carbromal)

138. Steel, M. & Johnstone, J. M. (1959) Brit. reed. J., 2,
131. Candura, F., Favino, A. & Pozzi, U. (1963) G. Clin. 118 (Addiction to carbromal)

reed., 44, 802-819 (Urinary and biliary excretion 139. Stolk, D. P. (1962) Ned. T. Geneesk, 106, 2620-2623
of porphyrin isomers in experimental intoxication (Chronic hallucinations with paranoid features
by allylisopropylacetylcarbamide) due to misuse of carbromal [diacid, adaline])

HALOGENS

Bromine is the only relevant representative of this 141. Hanes, F. M. & Yates, A. (1938) Sth. med. J.
class. At one time bromide poisoning was quite (Bgham. Ala.), 31,667 (Analysis of 400 instances
common; today it is rare but still occurs occasional- of chronic bromide intoxication)

ly x_0-1_4.Bromides appear to cause only mild psychic 142. Pren, P., Romano, J. & Brown, W. F. (1936) New
dependence, no physical dependence and no toler- EngL J. Med., 214, 56 (Symptomatic psychoses
ance. Bromides cause direct psychotoxicity mani- with bromide intoxication)
rested by drowsiness, impaired cognition, confusion,
agitation, ideas of persecution and hallucinations. 143. Sharpless, S. K. (1965) In: Goodman, L. S. &

The dependence potential of bromides appears to be Gilman, A., ed., The pharmacological basis of
quite low. therapeutics, 3rd ed., pp. 129-131, Macmillan,New York (Chapter 10: Hypnotics and sedatives.

II. Miscellaneous agents)
REFERENCES

144. Wagner, G. A. & Bunbury, D. E. (1930) J. Amer.
140. Ewing, J. A. & Grant, W. J. (1965) Sth. med. J. med. Ass., 95, 1725 (Incidence of bromide intoxi-

(Bgham, Ala.), 58, 148 (The bromide hazard) cation among psychiatric patients)



TABLE II. CENTRAL NERVOUS SYSTEM DEPRESSANTS MONOUREIDES

1 2 3 4 5 6 7 8 9 10

Symptoms Pharmaco- Major Abuse-
No. of compound and formula Names a of Tolerance Psychic Physical logical dangers potential References

(or chemical name) intoxication dependence dependence notes D of abuse rating

I
S 67 Acecar- Drowsiness; No Yes No Sedative; Chronic Low --

bromal Ataxia; information information Releases toxicity,
O Psychosis; bromide bromide type

H II BromideI

/N-C -C(C2H5) 2 poisoning

O ---C_...H 13rN-C --CH 3
II
O

1-acetyl-3-0_-bromo-a-ethylbutyryl)urea

i

$68 None; Drowsiness; No No No Hypnotic Drowsiness; Unknown 131,135

I Apronalum Ataxia information information information Chronic(NFN); toxicity;
CH2--CH-CH2\ Apronalide Thrombo-

O0 H3 c /CH--C--NH--C--NH2 (DCF) cytopenia '"_ f'_l-I II II

I H3 C .," _' ' 0 O
J

2-allyl-2-isopropylacetylurea [

S 69 Bromisoval Drowsiness; No Yes No Sedative; Chronic Low 133
Ataxia; information information Acts by toxicity
Psychosis releasing bromide

H O H H bromide type
I II I I

/N --C --C --C(CH3) 2
O=C I

\NH2 Br

2-bromo-3-methylbutyrylurea

a International Nonproprietary Name proposed by the World Health Organization, if any, or other nonproprietary name, if any; if there is no nonproprietary name, the main
entry in the Subsldia Pharmaceutica Index Nomlnum or in the Merck Index or other generally accepted name. "None" indicates that an International Nonproprietary Name has not
been proposed so far. The following abbreviations show the source of the name used: BAN = British Approved Name; DCF---- D_nomlnatlon commune fran(;aise; IN = Subsldla
Pharmaceutica Index Nominum; MI = Merck Index, 8th ed.; NFN = Nordlsk Farmakop_naevn.

tJCurrent therapeutic use and indications.



TABLE II. CENTRAL NERVOUS SYSTEM DEPRESSANTS MONOUREIDES (continued)

1 2 3 4 5 6 7 8 9 10

Symptoms Pharmaco- Major Abuse-
No. of compound and formula Names a of Tolerance Psychic Physical logical dangers potential References

(or chemical name) intoxication dependence dependence notes b of abuse rating

S 70 Carbromal Drowsiness; No Yes No Sedative of Chronic Low 132, 134, 136,
Ataxia; information information very little toxicity, 138, 139
Bromide use; bromide type

Y _1 poisoning; Acts by/ C2Hs Psychosis releasing
/N_C--C, bromide

O =C I\C2H5I \NH 2 Br

2-bromo-3-ethylbutyrylurea
I

S 71 Ectylurea Drowsiness;No Yes No Sedative Chronic Low 135
Ataxia information i nformation toxicity

H O
I II

/N--C--C--C2H 5
O----C II

_-NH 2 HC --CH 3

cis-(2-ethylcrotonyl)urea
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CHLORAL AND DERIVATIVES

Apart from opium and alcohol, chloral hydrate of chloral, except S 72, S 73 and S 81 which are
(compound S 77; Table II1) is the oldest of the rated " low" because of other pharmacological
central nervous system depressants. As might be properties.
expected, chloral was considerably abused in the

latter part of the nineteenth century. Algernon REFERENCES
Swinburne and Dante Gabriel Rossetti were said to

be distinguished habitu6s of chloral. After the
145. C16rambault, G, de (1909) Inn. Mdd. Psychol., 11,

barbiturates were introduced, chloral lost popularity 220 (Du diagnostic diff6rentiel des d61ires de
and the degree of abuse of it is now low. causechloralique)

The case for chloral causing dependence of the 146. C16rambault, G. de (1910) Ann. Mdd. Psychol., 10,
barbiturate-alcohol type is quite conclusive. A 33 (D61iresdecausechloralique)

number of reports 145,147of delirium following with- 147. Friedman, P. J. & Cooper, R. J. (1960) J. Pharmac.
drawal after long-maintained abuse exist. Chloral exp. Ther., 129, 373-376 (The role of alcohol
has been shown to suppress abstinence from barbital dehydrogenase in the metabolism of chloral
in dogs. Accordingly, chloral must be regarded as hydrate)
having moderate to high dependence potential. 148. Lebeau, P. (1955-56) Traitd de pharmacie chimique,

As indicated in Table HI, chloral is transformed vol. 2, p. 183, Masson et Cie, Paris
into trichlorethanol in the body 1_7 and since tri- 149. Maynert, E. W. (1965) In: DiPalma, J. R., ed.,
chlorethanol is the active metabolite of chloral, it Drill's pharmacology in medicine, 3rd ed.,

pp. 169-187, McGraw-Hill, New York (Chapter
must be judged to have the same liability for abuse 13: Sedatives and hypnotics. I. Non-barbiturates)

as chloral. The other compounds (No. S 72-S 76 150. Sharpless, S. K. (1965) In: Goodman, L. S. &
and S 78-S 93) are either hydrolysed to chloral in the Gilman, A., ed., The pharmacological basis of
gastrointestinal tract or are pharmacologically therapeutics, 3rd ed., pp. 129-142, Macmillan
similar. Accordingly, they must be regarded, by Co., New York (Chapter 10: Hypnotics and
analogy, as having dependence liability equal to that sedatives. II. Miscellaneous agents)



TABLEIII. CENTRALNERVOUSSYSTEMDEPRESSANTS CHLORALAND DERIVATIVES

1 2 3 4 5 6 7 8 9 10
Symptoms Pharmaco- Major Abuse-

No. of compound and formula Names a of Tolerance Psychic Physical logical dangers potential References(or chemical name) dependence dependenceIntoxication notes b of abuse rating

$ 72 C" Br3CHO None; Drowsiness; No Yes No Hypnotic Chronic Low 145-150
Bromal Ataxia; information (presumed) information toxicity;

Tribromoacetaldehyde (MI) Drunken Drunken-
behaviour ness;

Coma

S 73 C" Br_CH(OH)2 None; Drowsiness No Yes No Hypnotic; Chronic Low 60,145-150
Bromal Ataxia; information (presumed) information Sedative toxicity;

Tribromoacetaldehyde hydrate hydrate Drunken Drunken-
(MI) behaviour ness;

Coma

S74 CHaCH CI.C CI2.CH(OH)2 None; Drowsiness; No Yes No Sedative; Drunken- High if other 60,145-150
Butylchloral Ataxia; information (presumed) information Hypnotic ness; depressants

2,2,3-trichlorobutane-l,l-diol hydrate Drunken Coma controlled
(MI) behaviour andchloral

derivatives
available

I (presumed)

"- S 75 CI Carbocloral Drowsiness Possible Moderate No Hypnotic Drunken- High if other 40
I I Ataxia; but not (presumed) information hess; depressantsCI-C-CHOH-NH-CO-O Drunken established Coma controlled

I I behaviour andchloral
CI CH3-CH= derivatives

available
(2,2,2-trichloro-l-hydroxyethyl)ethyl (presumed)carbamate

S "/6 HCONH • CH(OH)C • CI3 None; Drowsiness; Probable Moderate Insomnia; Hypnotic; Drunken- High if other 60,145-150
Chloral Ataxia; but not (presumed) Nervous- Herbicidal ness; depressants

N-(2,2,2-trichloro-l-hydroxyethyl) formamide Drunken established ness; activity Coma controlled
formamide (MI) behaviour Agitation; and chloral

Convulsions; derivatives
Delirium available

(presumed)

S77 C.Ch. CH.(OH)_ None; Drowsiness Probable Moderate Insomnia; Hypnotic Drunken- High if other 60, 145-150
Chloral to coma; but not Nervous- ness; depressants

2,2,2-trichloro-1,1-ethanediol hydrate Ataxia; established ness; Coma and controlled
(MI) Drunken Agitation; death and chloral i

behaviour Convulsions; derivatives
Delirium available

a International Nonproprietary Name proposed by the World Health Organization, if any, or other nonproprietary name, if any; if there is no nonproprietary name, the main
entry in the 3ubsidia PharmaceuUca Index Nominum or in the Merck Index or other generally accepted name. " None " indicates that an International Nonproprietary Name has not
been proposed so far. The following abbreviations show the source of the name used: BAN = British Approved Name; DCF = Ddnomination commune fran(;aise; IN = Subsidia
Pharmaceutica Index Nominum; MI = Merck Index, 8th ed.; NFN = Nordisk Farmakopdnaevn.

b Current therapeutic use and indications.



TABLE III. CENTRAL NERVOUS SYSTEM DEPRESSANTS CHLORAL AND DERIVATIVES (continued)

1 2 3 4 5 6 7 8 9 10
Symptoms Pharmaco- Major Abuse-

No. of compound and formula Names a of Tolerance Psychic Physical logical dangers potential References
(or chemical name) intoxication dependence dependence notes b of abuse rating

S 78 C • CI3CH -----NH None; Drowsiness; Probable Moderate Insomnia; Not used Drunken- High if other 145-150
Chloralimide Ataxia; but not (presumed) Nervous- ness; depressants

Chloralimide, product of decomposition Drunken established ness; Coma controlled
of chloral formamide (S 76) behaviour Agitation; and chloral

Convulsions; derivatives
Delirium available

(presumed)

S 79 OH OH Chloralodol Drowsiness Probable Moderate Insomnia; Hypnotic Drunken- High if other 149,150
I I but not (presumed) Nervous- (Hydrolysed ness; depressants

CH_-C-CH=-CH-O-CH-CCG established ness; to chloral Coma controlled
I I Agitation; hydrate in and chloral
CH_ CH_ Convulsions stomach) derivatives

Delirium available
2-methyl-4-(2,2,2-trichloro-1- (presumed)

I hydroxyethoxy)-2-pentanol

t_ S 80 None; Drowsiness; Probable Moderate Insomnia; Hypnotic; Drunken- High if other 60, 149, 150
I Chloralose Ataxia; but not (presumed) Nervous- Sedative; ness; depressants(DCF); Drunken established hess; Laboratory Coma and controlled

I a-Chloralose behaviour Agitation; anaesthetic death and chloral
H-C-- O_. (MI) Convulsions derivatives

I /CH--CCI3 Delirium available
H-C--O" (presumed)

I o
HO-CH, IH-C

I
H-C--OH

I
CH2OH

a-mono-trichloraethyliden-D-glucose

S 81 CH= Chloro- Drowsiness; Probable No Not Hypnotic; Drunken- Low or 149,150
I butanol Ataxia but not information established Antlemetic; ness; non-existent

CI=C-C-CH= established Bacteriostatic Coma
I
OH

1,1,1-trichloro-2-methyl-2-propanol



TABLE III. CENTRAL NERVOUS SYSTEM DEPRESSANTS CHLORAL AND DERIVATIVES ('cOnhIlucU)

1 I 2 3 4 5 6 7 8 9 10

I Symptoms Pharmaco- Major Abuse-No. O_oCrOmpound and formula Names a of Tolerance Psychic Physical logical dangers potential Referenceschemical name) intoxication dependence dependence notes b of abuse rating

882 Cloracetadol Drowsiness; Probable Moderate Insomnia; Analgesic; Drunken- High if other 66
Ataxia; but not (presumed) Nervous- Hypnotic; ness; depressants
Drunken established ness; Sedative Coma controlled

cI behaviour Agitation ; and chloral
I _ H Convulsions derivatives

CI--C--CHOH--O--\ /--NH--C,-C a Delirium available
II (presumed)C_l _ o

#,fl,B-trichloro-a-hyd roxy-p-
ace'ophenetidide

S 83 C - CI3 • CH • (OH)2 • Cloral Drowsiness; Probable Moderate Insomnia; Hypnotic Drunken- High if other 149. 150
COCH2N(CH_)30 betaine Ataxia; but not (presumed) Nervous- (Hydrolysed ness; depressants

[ 1 1 Drunken established ness; to chloral Coma controlledbehaviour Agitation; hydratein andchloral
chloral hydrate compound with betaine Convulsions: gastro- derivatives

ba Delirium intestinal available

[ tract) (presumed)

$84 CChCH2OCOOCH2CCh Cloretate Drowsiness; Probable Moderate Insomnia; Sedative; Drunken- High if other 40
Ataxia; but not (presumed) Nervous- Hypnotic ness; depressants

bis(2,2,2-trichloroet hyl)carbonate Drunken established hess; Coma controlled
behaviour Agitation; andchloral

Convulsions: derivatives
Delirium available

(presumed)

S85 None; Drowsiness; Probable Moderate Unknown Hypnotic Drunken- High if other 40
Dichloral- Ataxia; but not (presumed) ness depressants
phenazone Drunken established controlled

cCH ___ "_ O___ CI_. /OH (BAN) behaviour availablederivativesand chloral

CI-_C--CH (presumed)
CI/ \OH

Compound of 2,3-dimethyl-l-phenyl-3-
pyrazolin-5-one with chloral hydrate



TABLE IIh CENTRAL NERVOUS SYSTEM DEPRESSANTS CHLORAL AND DERIVATIVES (continued)

-- 1 2 3 4 5 6 7 8 9 10
Symptoms Pharmaco- Major Abuse-

No. O_oCOmpoundand formula Names a of Tolerance Psychic Physical logical dangers potential Referenceschemical name) intoxication dependence dependence notes b of abuse rating

S 86 None Unknown Probable Moderate Unknown Hypnotic Unknown High if other 40
,_but not (presumed) depressants
established controlled

and chloral_0 (presumed)

CI3C--_--NH-- C "[_ availablederlvatives(presumed)
CH_-CH_-O / _'_"

O-ethyI-N-(2,2,2-trichloro-l-hyd roxy-
ethyl)salicylamtde

S 87 Petrlchloral Drowsiness; Probable Moderate Unknown Hypnotic Drunken- High if other 149,150
Ataxia; but not (presumed) (Hydrolysed ness; depressants

O_CH_CCl3 Drunken established to chloral Coma controlled
I "OH behaviour hydrate in and chloralgastro- derivatives

_CI3 i H2 intestinal available
I CH__O__CH2-- ( :--CH2--O--CH--CCI 3 tract) (presumed)
_,_ I \OH

OH CH2I
O_CH2--OHI I

CCI 3

1,1',1",1"'-(neopentanetetryltetraoxy)
tetrakis-(2,2,2-trichlorethanol)

S 88 Toloxy- Drowsiness Probable Moderate Insomnia; Hypnotic Drunken- High if other --
chlorinol but not (presumed) Nervous- ness; depressants

established ness; Coma controlled
CI3C--CH(CH)-O--CH2--CH--O--CH(OH)--CCl 3 Agitation; and chloral

Convulsions; derivatives
CH2 CH3
_-_. Delirium available(presumed)

1,1'-(3-o-tolyloxypropylenedioxy)-bis
(2,2,2-trichloroethanol)

S 89 CH, None Drowsiness Probable Moderate Insomnia; Sedative Drunken- High if other 40
I Ataxia; but not (presumed) Nervous- ness; depressants

BraC-C-CH= Drunken established ness; Coma controlled
I behaviour (presumed) Agitation; andchloral
OH Convulsions derivatives

Delirium available
1,1,1-tribromo-2-methyl-2-propan ol (presumed)



TABLE IIh CENTRAL NERVOUS SYSTEM DEPRESSANTS CHLORAL AND DERIVATIVES (concluded)

1 2 3 4 5 6 7 8 9 10
Symptoms Pharmaco- Major Abuse-

No. of compound and formula Names _ of Tolerance Psychic Physical logical dangers potential References
(or chemical name) dependence dependenceintoxication _ notes b of abuse rat i ng

890 C.Ch. CH=.OH None; Drowsiness; Probable Moderate Insomnia; Proposed as Drunken- High if other 145-150
Trichlor- Ataxia; but not (presumed) Nervous- basal ness; depressants

2,2,2-tric hlorethanol ethanol Drunken established ness; anaesthetic; Coma controlled
behaviour Agitation; Hypnotic and chloral

Convulslons; (Is the active derivatives
Delirium metabolite available

of chloral) (presumed)

S 91 ChC-CHOH-NH-C=Hs-COOH None Unknown Probable Moderate Unknown Hypnotic Unknown High if other 40
but not (presumed) depressants

I p-(2,2,2-trichloro-l-hydroxyethylamino) established controlled
benzoic acid (presumed) and chloral

derivatives
available

J (presumed)

S 92 CI3-C-CHOH-CH_ None Drowsiness; Probable Moderate Insomnia; Hypnotic Drunken- High if other 40
Ataxia; but not (presumed) Nervous- ness; depressants

1,1,1-trichloro-2-propanol Drunken established ness; Coma controlled
behaviour (presumed) Agitation and chloral

(presumed) derivatives
available
(presumed)

S 93 Triclofos Drowsiness; Probable Moderate Insomnia; Sedative; Drunken- High if other 145-150
Ataxia; but not (presumed) Nervous- Hypnotic ness; depressants

C • CI3CH2• O" P • O" (OH)= Drunken established ness; (Hydrolysed Coma controlled
behaviour Agitation; to trichlor- and chloral

2,2,2-trichlorethyl dihydrogen Convulsions ethanol in derivatives
phosphate Delirium body) available

(presumed)
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TERTIARY ACETYLENIC ALCOHOLS

Only two compounds are listed (Table IV). Of 152. Csarza-Perez, J., Lal, S. & Lopez, E. (1967) Med.
these, methylpentynol (S 95) is a weak, short-acting Serv. J. Can., 23, No. 5, 775-778 (Addiction to
hypnotic. Sales have been low and few instances chlorvynol)
of abuse have been reported. 155,157 The other 153. Essig, C. F. (1964) Clin. PharmacoL, 5, 334 (Addic-

compound, ethchlorvynol (S 94) is more potent and tion to sedatives and tranquilizers)
instances of abuse are more frequent. There is 154. Government of the United States of America,
st1ong clinical documentation for abrupt withdrawal US Food and Drug Administration (1965) Back-
of ethchlorvynol being followed by convulsions and ground material supplied to Advisory Committee

on Abuse of Stimulant and Depressant Drugs,
delirium?5_-154, xs6 Accordingly, ethchlorvynol must

27 December 1965, Washington, D.C.
be judged to have moderate abuse potential and

155. Hitsche, B. & Herbst, A. (1967) Psychiat. et
methylpentynol must, by analogy, be regarded as

NeuroL (Basel), 153, 308-318 (Beobachtungen
having dependence potential equivalent to that of bei Missbrauch von Methylpentinol)

ethchlorvynol. 156. Hudson, H. S. & Walker, H. I. (1961) Amer. J.
Psychiat., 118, 361 (Withdrawal symptoms

REFERENCES following ethchlorvynol (Placidyl) dependence)
157. Marley, E. & Bartholomew, A. A. (1958) J. Neurol.

151. Cohn, C. H. (1959) Canad. med. Ass. J., 81, 733 Neurosurg. Psychiat., 21, 129-140 (Clinical
(Intoxication by ethchlorvynol--Placidyl) aspects of susceptibility of methylpentol)

CYCLIC ETHERS

The only compound in this group is paraldehyde dogs physically dependent on barbital. The abuse

(cyclic ether of acetaldehyde). Production is modest, potential of paraldehyde is low but definite.
Paraldehyde has little use except in the treatment of

abstinence from alcohol. It is, of course, difficult to REFERENCES
take because of its unpleasant odour and irritant
properties. There is no question but that it can 158. De Boor, W. (1956) Pharmakopsychologie und
produce dependence of the barbiturate-alcohol type, Psychopathologie, Springer, Berlin.

159. Krafft-Ebbing, R. v. (1887) Z. Therap., 5, 49and the clinical literature contains a number of case

reports of paraldehyde dependence with convulsions (Ueber Paraldehyd-Gebrauch und Missbrauch
nebst einem Falle von Paraldehyd-Delirium)

and delirium occurring on withdrawal. 1_8-_62The
160. Mendelson, J., Wexler, D., Leiderman, P. H. &

number of cases of abuse of paraldehyde is low, Solomon, P. (1957) Quart. J. Stud. Alcohol, 18,
and the cases generally involve alcoholics who use 561 (A study of addiction to non-ethyl alcohols
it to reinforce or substitute for alcohol. There is no and other poisonous compounds)
known illicit traffic in paraldehyde. Paraldehyde has 161. Nothass (1920) Allg. Z. Psychiat., 76, 826 (Paralde-
been shown to suppress abstinence from barbital in hyd-psychosen)



TABLE IV. CENTRAL NERVOUS SYSTEM DEPRESSANTS TERTIARY ACETYLENIC ALCOHOLS

1 2 3 4 I 5 6 7 8 9 I 10
Symptoms I Pharmaco- Major Abuse-

I

No. O}oCrOmpoundand formula Names a of Tolerance Psychic Physical logical dangers potential Referenceschemical name) intoxication dependence dependence notes b of abuse rating

S 94 C _ CH None; Drowsiness; Not proven Yes Yes; Hypnotic Drunken- Moderate 151-154,156
l EthchlorvynolAtaxia; Convulsions ness;

CH3CH=-C-CH = CHCI (BAN) Drunken- and delirium Dependence;
I ness; Coma

I OH Stupor;Coma
_._ ethyl-ft-chlorovinylethinylcarbinol

I S 95 OH Methyl- Drowsiness; Not proven Yes Yes; Hypnotic Drunken- Moderate 155,157
t pentynol Ataxia; Convulsions ness;

HC _ C-C-CH_ Drunken- and delirium Dependence;
I ness; Coma
CH2CH3 Stupor;

Coma
3-methyI-l-pentyn-3-ol

a International Nonproprietary Name proposed by the World Health Organization, If any, or other nonproprietary name, if any; if there is no nonproprietary name, the main
entry in the Subsidia Pharmaceutica Index Norninum or in the Merck Index or other generally accepted name. " None" indicates that an International Nonproprietary Name has not
been proposed so far. The following abbreviations show the source of the name used: BAN = British Approved Name; DCF = D(_nomination commune fran;aise ; IN = Subsidia
Pharmaceutica Index Nominum; MI = Merck Index, 8th ed.; NFN ----Nordisk Farmakop_naevn.

b Current therapeutic use and indications.



38 H. ISBELL & T. L. CFIRUSCIEL

CARBAMIC ACID ESTERS OF MONOHYDROXY ALCOHOLS

Of the six compounds listed in Table V, only amounts, they would, by chemical and pharmaco-
ethinamate (S 100) seems to have significant use at logical analogy, have to be suspected as probably
the present time. The fact that ethinamate can cause having the same degree of abuse potential as
dependence of the barbiturate-alcohol type is well ethinamate.
documented in the clinical literature. TM, le4 Ethina-

mate has not had an adequate evaluation for REFERENCES
abuse liability in experimental animals. At present

there seems to be little or no illicit traffic in the drug. 162. Ayd, F. J., Jr (1957) N. Y. State J. Med., 57,
Accordingly, ethinamate is rated as having moderate 1742-1747 (Tranquilizing drugs in private prac-
abuse potential, tice)

The remainder of the group (S 96-S 99 and S 101) 163. Ellinwood, E. H., Ewing, J. A. & Hoaken, P. C. S.
appear to be obsolete and out of production in most (1962) New Engl. J. Med., 266, 185-186 (Habitua-
of the world. No documentation is available tionofethinamate)

respecting their abuse potential. Compound S 101, 164. Essig, C. F. (1964) Clin. PharmacoL Therap., 5, 334
urethan, is used only for animals. If compounds (Addiction to nonbarbiturate sedative and
S 96 to S 99 were to be used again in significant tranquilizing drugs)



TABLE V. CENTRAL NERVOUS SYSTEM DEPRESSANTS CARBAMIC ACID ESTERS OF MONOHYDROXY ALCOHOLS

t 2 ............3 ......... 5-..... [....... ...............7 6 'g.... 10
Symptoms I Pharmaco- Major Abuse-

Tolerance Psychic I Physical

No. °fo¢°mp°und(r and formula Names ¢ of dependence I"dependence logical dangers potential Referenceschemical name) intoxication notes b of abuse rating

S 96 H=NCOOC(CH,)=C2Hs None; Drowsiness Probable Yes Yes Hypnotic; Intoxication; Moderate 60. 149, 150
Amyl Ataxia; Nouse; Death;

Carbamic acid ester of carbamate, Drunken- No Dependence
1,1-dlmethylpropylalcohol tertiary ness; production

(MI) Stupor;
Coma

S 97 CH3 None Drowsiness; Probable Yes Yes Hypnotic Intoxicatlon; Moderate 149, 150
I Ataxla; Death;

H=C-CHt-CH=-CH-O-CO-NH2 Drunken- Dependence
ness;

Carbamic acid ester of methyl- Stupor;
propylcarbinol Coma

S 98 CI=C-CH=-O-CONH= None; Drowsiness; Probable Yes Yes Hypnotic Intoxication; Moderate 60,149, 150
Trichloro- Ataxia; Death;

Carbamtc acid ester of 2,2,2-trichlor- urethan Drunken- Dependence
E_thanol (MI) ness;

I Stupor;
Coma

_D

1 S 99 CH=CI None Drowsiness; Probable Yes Yes Hypnotic Intoxication; Moderate 149, 150
I Ataxia; Death;

CI CH=-CH-O-CO-NH= Drunken- Dependence
ness;

Carbamic acid ester of 1,3-dichloro- Stupor;
;_ropanol Coma

S t00 NH2--COOx/C=--CH Ethinamate Stupor;Dr°wsiness;Probable Yes YeS;convulsionsHypnotic Deathlnt°xlcati°n;;Moderate 162, 163, 164

Coma; and delirium Dependence

Ataxla

I-ethynylcyclohexanol carbamate

S t0t NH=COOC=Hs None; Drowsiness; Probable Yes Yes Hypnotic; Intoxlcatlon; Moderate 149, 150
Urethan Narcosis; No use, Death;

"thyl carbamate (MI) Coma except in Dependence
laboratory

a International Nonproprletary Name proposed by the World Health Organization, if any,or other nonproprletary name, if any; if there is no nonproprietary name, the main
entry in the Subs/alia Pharmaceutica Index Nomlnum or In the Merck Index or other generally accepted name. " None" Indicates that an International Nonproprietary Name has not
been proposed sofar. The followlng abbreviations show the source of the name used: BAN = British Approved Name; DCF -----D6nomination commune fran;alse; IN = Subs/dla
Pharmaceut/ca Index Nomlnum; MI = Merck Index, 8th ed.; NFN -- Nordisk Farmakopdnaevn.

b Current therapeutic use and indications.
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CARBAMIC ACID ESTERS OF GLYCOLS

Of the drugs listed in Table VI, carisoprodol 168. Bulla, J. D., Ewing, J. A. & Buffaloe, W. J. (1959)

(S 103), emyleamate (S 104), mebutamate (S 107) Amer. Practit., 10, 1961 (Further controlled
and phenprobamate (S 110) are not used primarily studies of meprobamate)
as central nervous system depressants but are 169. Czerwenka-Wenkstetten, H., Hofmann, G. &
recommended either for hypertension (S 107) or as Kryspin-Exner, K. (1965) Wien. med. Wschr.,
"muscle relaxants" (S 103, S 104 and S 110). Some 115, 1012-1016 (Tranquillizersucht und Miss-
newly introduced drugs, buramate (S 102) and brauch)
pentabamate (S 109), have been marketed as " tran- 170. Domino, E. F. (1965) In: DiPalma, J. R., ed.,

Drill's pharmacology in medicine, 3rd ed.,
quillizers" and hexapropymate (S 105) and oxy- pp. 356-364, McGraw-Hill, New York (Chap-
fenamate (S 106) are used as sedatives. All these are ter 24" Psychosedative drugs. II. Meprobamate,
weak drugs and have not been abused or shown to chlordiazepoxide and miscellaneous agents)
have abuse potential in animal or human experi- 171. Essig, C. F. (1958) Arch. NeuroL Psychiat. (Chic.),
merits. 80, 414-417(Withdrawalconvulsionsin dog

Tybamate (S 111) used as a sedative has had an following chronic meprobamate intoxication)

especially good animal and experimental work-up 172. Essig, C. F. & Ainslie, J. D. (1957) J. Amer. med.
for abuse potential, le7, 170,174, 187 It appears to be a Ass., 164, 1382 (Addiction to meprobamate)
very weak, short-acting drug of no or very low 173. Ewing, J. A. & Haizlip, T. M. (1958) Amer. J.
dependence liability. Psychiat., 114, 835-836 (A controlled study of the

Meprobamate (S 108) is an entirely different case. habit forming propensities of meprobamate)

It is a fairly potent central nervous system depressant 174. Feldman, H. S. & Mulinos, M. G. (1966) J. New
which, pharmacologically, is similar to the barbitu- Drugs, 6, 354 (Lack of addiction from high doses

of tybamate)rates. Cases of dependence of the barbiturate-
175. Frangipane, M. (1963) Friuli reed., 18, 737-741 (A

alcohol type were reported shortly after the drug
case of toxicomania caused by meprobamate)

was marketed and are still occurring. 168,169,178,173,
175, 177-182, 18.5Meprobamate has been shown to pro- 176. Fraser, H. F., Essig, C. F. & Wolbach, A. B. (1961)

Bull. Narcot., 13, No. 4, 3-7 (Evaluation of
duce physical dependence in the dog 171 manifest carisoprodolandphenyramidolfor addictiveness)
by convulsions and canine "delirium" on with-
drawal. Meprobamate has also been shown to 177. Haizlip, T. M. & Ewing, J. A. (1958) New Engl. J.Med., 258, 1181 (Meprobamate habituation. A
suppress abstinence from barbital in dogs. controlled clinical study)

An extensive illicit traffic in meprobamate devel- 178. Held, H. & Oldershausen, H. F. V. (1969) Klin.
oped in the United States of America which was Wschr., 47, 78-80 (Zur Pharmakokinetik von
supplied by diversion from legal channels. Meprobamat bei chronischer Hepatopatien und

Accordingly meprobamate must be rated as hav- Arzneimittelsucht)

ing moderate to high potential for dependence of the 179. Hollister, L. E. & Glazener, F. S. (1960) Psycho-
barbiturate-alcoholtype, pharmacologia (Berl.), 1, 336 (Withdrawal

reactions from meprobamate alone and combined
with promazine)

REFERENCES
180. Lemere, F. (1956) Arch. Neurol. Psychiat. (Chic),

!65. Anderson, E. G. (1965) In: DiPalma, J. R., ed., 76, 205 (Habit forming properties of meproba-
: Drill's pharmacology in medicine, 3rd ed., mate)
pp. 559-566, McGraw-Hill, New York (Chap- 181. Phillips, R. M., Judy, F. R. & Judy, H. E. (1957)
ter 35: Skeletal-muscle relaxants) Northw. Med. (Seattle), 56, 453 (Meprobamate

166. Barsa, J. A. & Kline, N. S. (1956) Amer. J. Psychiat., addiction)
112, 1023 (Use of meprobamate in the treatment 182. Retterstol, N. & Sund, A. (1963) Nord. med. Ark.,
of psychoticpatients) 69, 722-724(Meprobamate, habituation and

167. Berger, F. M., Kletzkin, M. & Margolin, S. (1964) addiction)
Med. exp. (Basel), 10, 327 (Pharmacologic 183. Shelton, J. & Hollister, L. E. (1967) J. Amer, med.
properties of a new tranquilizing agent, 2-methyl- Ass., 199, 338 (Simulated abuse of Tybamate in
2-propyl-trimethylene butylcarbamate carbamate man. Failure to demonstrate withdrawal reac-
(tybamate)) tions)



TABLE Vh CENTRAL NERVOUS SYSTEM DEPRESSANTS CARBAMIC ACID ESTERS OF GLYCOLS

1 2 3 4 5 6 7 8 9 i 10
Symptoms Pharmaco- Major Abuse-

No, of compound and formula Names a of Tolerance Psychic Physical logical dangers potential References
(or chemical name) intoxication dependence dependence notes b of abuse rating

S 102 HO-CH2-CH=-O-CO- Buramate Drowsiness No Unknown No Tranquillizer; No Very low I _
NH-CH2 information information Antiepileptic information

(hyper-
Benzylcarbamic acid, 2-hydroxyethyl kinesis,
ester hypothalamic

spasms)

S 103 O Carisoprodol Drowsiness Unknown Unknown Unknown " Muscle Drowsiness Very low 165, 176
I relaxant"

H2C-O-C-NH2
I

CHs-C-CH2CH2CH3
I H

H=C-O-C-N-C-CH_
II H r
0 CHs

2-methyl-2-propyl-1,3-propanediol
[ carbamate isopropylcarbamate

, S 104 .C2H5 Emylcamate Drowsiness No Not Unknown Sedative; Drowsiness Very low 170
I ! O information reported " Muscle

I relaxant ";
CH3CH2--C--O--C--N H_ Very little

I production
CHa

3-methyl-3-pentanol carbamate

S 105 Hexapro- Drowsiness No Unknown No Tranquillizer No Very low --
pymate information information information

O
II

_/O--C--NH 2.

_ S\CH2--C_CH

Carbamic acid,1-(1-propynyl)cyclo-
hexylester

a InternationalNonproprietaryName proposed bytheWorld HealthOrganization,ifany,orothernonproprietaryname,ifany;ifthereisno nonproprietaryname,themain
entryintheSubsidiaPharmaceuticaIndexNominum orintheMerck Indexorothergenerallyacceptedname. "None " indicatesthatan InternationalNonproprietaryName has not
been proposed sofar.The followingabbreviationsshow thesourceofthe name used:BAN = BritishApproved Name; DCF = D_nominationcommune fran_aise;IN= Subs/dla
PharmaceuUca Index Nominum; MI = Merck Index, 8th ed.; NFN = Nordisk Farmakop_naevn; USAN = US Adopted Name.

b Current therapeutic use and indications.



TABLE Vl. CENTRAL NERVOUS SYSTEM DEPRESSANTS CARBAMIC ACID ESTERS OF GLYCOLS (continued)

1 2 3 4 5 6 7 8 9 10
Symptoms Pharmaco- Major Abuse-

No. of compound and formula Names a of Tolerance Psychic Physical logical dangers potential References
(or chemical name) inoxication dependence dependence notes b of abuse rating

S 106 Oxyfenamate Drowsiness No Unknown No Sedative; Drowsiness; Very low 150, 170
Hydroxy- information information Anti- Potentiation
phenamate depressant of CNS

(_H2"--CH3 (USAN) depressants
_'_- C.--CH2--O--C--NH2

OH O

/3-ethyl, ft-hydroxyphenethyl carbamate

S 107 O Mebutamate Drowsiness Unknown Unknown Unknown Hyper- Drowsiness; Very low 170
II tension; Very weak

H=C--OC--NH= Only small- drug
I scale

CH=--C--CH-CH2CH

t'I CH=

"_" H=C--O--C--NH_
ha II

I o
2-sec-butyl-2-methyl-1,3-propanediol
dicarbamate

S 108 O Meprobamate Drowsiness; Yes Yes Yes; " Minor Drunken- High 165, 166, 168-
II Stupor; Convulsions tranquil- ness; 173,175, 177-

H=C--OC--NH= Coma; and delirium lizer"; Potentiation 182,184-186
I Ataxia Sedative of other

CH_--C--CH=CH=CHs depressants;
I Death;

H=C--O--C--NH= Dependence
II
O

2-methyl-2-propyl-l,3-propanediol
dicarbamate

S 109 O-CO-NH= O-CONH= Pentabamate Drowsiness No Unknown No Tranquillizer No Very low --
I I information information information

HsC-CH- CH-CH
I
CH=

3-methyl-2,4-pentanediol dicarbamate



TABLE Vl. CENTRAL NERVOUS SYSTEM DEPRESSANTS CARBAMIC ACID ESTERS OF GLYCOLS (concluded)

1 2 3 4 5 6 7 8 9 I 10
Symptoms Pharmaco- Major Abuse-

No. of compound and formula Names a of Tolerance Psychic Physical logical dangers potential References
(or chemical name) intoxication dependence dependence notes b of abuse rating

S 110 CsHs(CH=)8-O-CONH= Phenpro- Drowsiness No Unknown No " Muscle No Very low --
bamate information information relaxant "; information

J 3-phenyl-l-propanol carbamate Tranquillizer

I S ttt CH= Tybamate Drowsiness; Unknown Unknown None proved Sedation Drowsiness; Very low 167, 170, 174,
Ataxia Potentiation 183,187

H ofother
H=NCOOCH=-I ;-CH=OCONC4H_ depressants

HtC-CH=CH=

2-methyl-2-propyltrimet hylene butyl-
carbamate carbamate
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184. Swanson, L. A. & Okada, T. (1963) J. Amer. meal. 186. Wilson, J. C. (1963) Amer. J. Psychiat., 120, 600-601
As.r., 184, 780 (Death after withdrawal of mepro- (Status epilepticus associated with withdrawal
bamate) fromdeprol(meprobamateandbenactyzine))

185. Taddei, J. & Parmi, E. (1959) Boll. Soc. ital. Biol. 187. Veress, F., Major, V., Fink, M. & Freedman, A. M.
sper., 35, 211-214 (Pharmacological observation (1969) J. clin. PharmacoL, 9, 232-238 (High dose
on the meprobamatehabit) tybamate therapyof heroin dependence)

PIPERIDINEDIONE DERIVATIVES

Of the seven drugs listed (Table VII), glutethimide market in the United States of America because of
(S 116) and methyprylon (S 117) have been marketed serious side-effects.
for the longest time. Originally, both glutethimide
and methyprylon were advertised as being "non- REFERENCES
barbiturate" hypnotics. Actually both drugs are

pharmacologically quite similar to barbiturates and 188. Berger, H. (1961) Y. Amer. reed. Ass., 177, 63
glutethimide is more toxic than barbiturates when (Addiction to methyprylon)
taken in large doses. Shortly after both glutethimide 189. Horn, M. H. (1968) Fortschr. Neurol. Psychiaf., 36,
and methyprylon became available, case reports 310-316 (Einige Aspekte der Methyprylonsucht)

began to appear in the literature indicating that the 190. Jensen, R. (1960) N. Z. med. J., 59, 431 (Addiction
two drugs caused dependence of the barbiturate- to Nodular. A report of 2 cases)

191. Johnson, F. A. & VanBuren, H. C. (1962) J..4mer.
alcohol type in man. 188"a95Glutethimide has been med. Ass., 180, 1024 (Abstinence syndrome
shown to induce dependence in dogs and monkeys following glutethimide intoxication)
and to suppress abstinence from barbital in physically 192. Lloyd, E. A. & Clark, L. D. (1959) Dis. nerv. Syst.,
dependent dogs and monkeys. Accordingly, glute- 20, 1 (Convulsions and delirium incident to
thimide must be judged to have dependence potential glutethimide (Doriden) withdrawal)
of high degree equal to that of the barbiturate 193. Luby, E. D. & Domino, E. F. (1962) J. Amer. reed.
hypnotics. Although less well documented, methy- Ass., 181, 46 (Additional evidence of addiction
prylon must be rated as having moderate or high liability of glutethimide)
abuse liability. The potential for dependence of 194. Ossenfort, W. F. (1957) Dallas reed. J., 43. 229

(Drug addictions)
aminoglutethimide (S 112), and cinperene (S 113) 195. Sadwin, A. & Glen, R. S. (1958) Amer. J. Ps)'chiat.,
may, by chemical and pharmacological analogy, be 115, 469 (Addiction to glutethimide--Doriden)
assessed as being equal to that of methyprylon. 196. World Health Organization (1966) Drug btforma-
Aminoglutethimide has been withdrawn from the tion No. 56, Geneva (unpublished document)



TABLE VII. CENTRAL NERVOUS SYSTEM DEPRESSANTS PIPERIDINEDIONE DERIVATIVES

1 2 3 4 5 6 7--- 8 9 10

Symptoms Pharmaco- Major Abuse-

No. _frCOmpound and formula Names _ of Tolerance Psychic Physical logical dangers potential Referenceschemical name) intoxication dependence dependence notes b of abuse rating

S 112 Aminoglute- Drowsiness Yes Yes No Sedative; Drowsiness; High 196
thimide (presumed) (presumed) information Serious side- Potentiation (presumed)

effects of other

CH20 - OH 3 depressants

H2N_N H I

o k
I

2-(o-aminophenyl)-2-et hylglutarimide !

S 113 Cinperene No Yes Yes No Tranquillizer Drowsiness; No data --
information (presumed) (presumed) information Potentiation

of other

[ _ H O_ depressants

4_ CH_CH--C 2--
0

i 1
2-(1-cin namyl-4-piperidyl)-2-
phenylglutarimide

=

S 114 Dihyprylon Drowsiness Yes No No Hypnotic; No No data --
(presumed) information information Antitussive information

O
II

C2H5_ / C--CH2\

C2H5/C_ C N "CH2 i
II I
O H

3,3-diet hyl-2,4-piperidi nedione i
r

a International Nonproprietary Name proposed by the World Health Organization, if any, or other nonproprietary name, if any; if there is no nonproprietary name, the main
entry in the Subsidia Pharmaceutica Index Nominum or in the Merck Index or other generally accepted name. " None" indicates that an International Nonproprietary Name has not
been proposed so far. The following abbreviations show the source of the name used : BAN = British Approved Name; DCF = D_nomination commune fran;aise; IN = Subsidia
Pharmaceutica Index Nominum; MI = Merck Index, 8th ed.; NFN = Nordisk Farmakop_naevn.

b Current therapeutic use and indications.



TABLE VII. CENTRAL NERVOUS SYSTEM DEPRESSANTS PIPERIDINEDIONE DERIVATIVES (continued)

1 2 3 4 5 6 7' 8 9 10

Symptoms Pharmaco- Major Abuse-
No. of compound and formula Names a of Tolerance Psychic Physical logical dangers potential References

(or chemical name) Intoxication dependence dependence notes b of abuse rating

S 115 Ethyplcon Drowsiness No data No No Hypnotic No data No data --
information information

H
I

O-- N

CH3--CH2I ^o
OH3-- CH2_ L'PI3

O

3,3-diet hyl-5-met hyl-2,4-(1H,3H)-
pyridinedione

S 116 Glutethimide Drowsiness; Yes Very marked Marked Hypnotic Drunken- High 164, 191-195
Stupor; convulsions ness;

C2H5 Coma; and delirium PotentiationDrunken- ofotherCNS

ness; depressants;

Ataxia; Coma;
I Impaired Death;
._ O// cognit ion; Depen dence

I etc.
H

I
2-ethyl-2-phen ylglutarimide

S t17 Methyprylon Drowsiness; Yes Very marked Convulsions Hypnotic Drunken- High 164, 188, 189,
Stupor; anddelirium ness; 190

O Coma; Potentiation

CH3_C2H5._ ""_ Drunken- of other CNS

H _'1 t_ C2H5 Ataxia;ness; Coma;depressants;Impaired Death;
_N/%O cognitlon; Dependence

I etc.H

3,3-diet hyl-5omethyl-2,4-piperidin e-
dione

S t18 None; Drowsiness No data No No Hypnotic No data No data --
Pyrithyldion information information

O (MI)

C2H5\ /C--NH\
C CH

C2H5/ \C--CH _II
O

3,3-diet hyl-2,4-(1H,3H)pyridinedion e



DEPENDENCELIABILITYOF " NON-NARCOTIC" DRUGS 47

QUINAZOLINONES

Of the two compounds listed (Table VIII), REFERENCES
methaqualone (S 120) has been marketed for the

longest time. In Japan, many young persons abused 197. De Alarcon, R. (1969) Brit. reed. J., 1, 122-123

methaqualone as long as that drug was available (Methaqualone)198. De Alarcon, R. (1969) Brit. rned. J., 1, 319
without prescription. The Japanese have also de- (Mandrax and methaqualone)
scribed convulsions and delirium following with- 199. Banady, D. R. (1969) Brit. reed. J., 1, 577-578

drawal of methaqualone, indicating that it produces (Mandrax)

dependence of the barbiturate-alcohol type. Only 200. Boissier, J. R. & Dumont, C. (1967) Chem. Abstr.,
67, 8006, 84843W (Hypnotic)

one report of dependence on methaqualone was 201. Gitelson, S. (1967) J. Amer. reed. Ass., 201,977-979
found in the westem literature, z°4 Some evidence (Methaqualone-meprobamate poisoning)
of abuse of a preparation (Mandrax) containing 202. Grishina, V. M. (1967) Chem. Abstr., 67, 955,

methaqualone and an antihistamine has been 10188q (Neurotropic properties of certain
derivatives of 4-quinazolinone)

reported in British 197-199and German 303journals. 203. Ibe, K. (1965) Arch. ToxikoL, 21, 179-198 (Acute
Accordingly, methaqualone, pending the availability methaqualone intoxication)
of more definitive information, must be regarded as 204. Madden, J. S. (1966) Brit. reed. J., 1,676 (Dependen-
having low to moderate potential for abuse. By cy on methaqualone hydrochloride--Melsedin)

205. Pfeiffer, C. C., Goldstein, L. & Murphree, H. B.chemical and pharmacological analogy, the abuse
(1968) J. clin. Pharmacol., 8, 235-244 (Quantita-

iability of mecloqualone (S 119) must be rated as tive analysis of the effect of methaqualone on the
equal to that of methaqualone, humanEEG)



TABLEVIII.CENTRALNERVOUSSYSTEMDEPRESSANTS OUINAZOLINONES

1 2 3 4 5 6 7 8 9 10

Symptoms Pharmaco- Major Abuse-
No. of compound and formula Names a of Tolerance Psychic Physical logical dangers potential References

(or chemical name) intoxication dependence dependence notes b of abuse rating

S 119 Mecloqualone Drowsiness No data Probable Not Hypnotic Drunken- Low to 200,202
established ness moderate

_N_cH3

0 CI

I 3-(o-chlo rophen yl)-2°met hyl-4(3H)-
._ quinazolinone
_o

( S 120 Methaqualone Drowsiness; No data Probable Not Hypnotic Drunken- Low to 197-199, 201,
Drunken- established ness; moderate 203-205
ness; Potentiation

_'-,_"_"-f N_C---- CH3 Paraes- of other CNSII I | thaesias; depressants;

L_._ C N_CH3 Stupor;Coma Suicide

2-methyl-3-o-tolyl-4(3H)-qui nazolinon e

a International Nonproprietary Name proposed by the World Health Organization, if any, or other nonproprietary name, if any; if there is no nonproprietary name, the main
entry in the $ubsldla Pharmaceutlca Index Nomlnum or In the Merck Index or other generally accepted name. "None" indicates that an International Nonproprietary Name has not
been proposed so far. The following abbreviations show the source of the name used: BAN = British Approved Name; DCF = D_nomination commune franqaise; IN = Subsidia
Pharmaceut/ca Index Nominum; MI = Merck Index, 8th ed.; NFN = Nordisk Farmakop_naevn.

b Current therapeutic use and indications.



DEPENDENCE LIABILITY OF " NON-NARCOTIC " DRUGS 49

BENZODIAZEPINES

These drugs (Table IX) are pharmacologically 207. Barten, H.H.(1965)Amer. J. Psychiat.,121, 1210-
similar to the barbiturates. Compound S 122, 1211, (Toxic psychoses with transient dysmnestic
chlordiazepoxide, has enjoyed tremendous use in syndrome following withdrawal from Valium)
many countries as an "anti-anxiety" agent (seda- 208. Bertolini, M. et al. (1969) Arzneimittel-Forsch., 19,

742-748 (On the anticonvulsant properties oftive). Diazepam (S 126) has also had extensive sale
oxazepam--Experimental study on the cat)

for the same purpose as well as an antiepileptic 209. Berg, W. & Fleyel, H. (1969)Arzneimittel-Forsch.,
drug. Chlordiazepoxide has been shown to produce 19, No. 5, 740 (EEG Untersuchung mit Medaze-
physical dependence of the barbiturate-alcohol type • pare, einem neuen Benzodiazepin-Derivat)
in man 315 when given in very high doses of 210. Czerwenka-Wenkstetten, H., Hoffman, G. &
300 mg or more daily. In addition, chlordiazepoxide Kryspin-Exner, K. (1966) Wien. med. Wschr.,
has been shown to suppress abstinence from barbital 115, 994 (Valium Entzugdelir)
in physically dependent dogs. An active illicit 211. Essig, C. F. (1966) J. Amer. med. Ass., 196, 714
traffic in chlordiazepoxide supplied by diversion (Newer sedative drugs that can cause states of

intoxication and dependence)from licit sources developed in the USA. A number
of papers describing cases of dependence on diaze- 212. Guile, L. E. (1963) Med. J. Aust., 2, 56-57 (Rapid

habituation to chlordiazepoxide--Librium)
pare has been published._0e, 307,310,3xx,314,216,31s 213. Halbert, R. J. et al. (1964) Amer. J. Psychiat., 121,
Physical dependence on diazepam may be more 188 (Korsakoff-like psychosis associated with
severe than physical dependence on chlordiazepoxide benzodiazepine overdosage)
since death has occurred during abstinence from 214. Hollister, L. E., Bennett, J., Kimball, I., Savage, C.
diazepam. Accordingly, chlordiazepoxide and dia- & Overall, J. E. (1963) Dis. nerv. Syst., 24, 746
zepam must be judged to have moderate abuse (Diazepam in newly admitted schizophrenic

potential. The evidence of cases of dependence on patients)
these two substances, like that on phenobarbital, 215. Hollister, L. E., Motzenbecker, F.P. & Degan, R. O.

(1961) Psychopharmacologia, 2, 63-68 (Withdraw-
appears to be small in proportion to the large al reactions from chlordiazepoxide--Librium)
amounts used. 216. Lingjaerde, O. (1965) Nord. psykiat. T., 19, 73-78

There is not sufficient information to assess (Acute and chronic overdosage of diazepamq
accurately the abuse potentials of compounds S 121, Valium)
S 123-S 125 and S 127-S 135. These drugs may, 217. Randall, L. O., Schallek, W., Scheckell, C.,
by chemical and pharmacological analogy, be Baneiger, R. & Moe, R. A. (1968) Arzneimittel-
tentatively suspected as having dependence liability Forsch., 18, 1542-1545 (Zur Pharmakologie des

neuen Psychopharmakons 7-chlor-2,3-dihydro-1-similar to that of chlordiazepoxide and diazepam or
methyl-5-phenyl-lH-1,4-benzodiazepin (Ro 5-

possiblylower. 4556))
218. Rilkin, R. (1966) N. Y. St. J. Med., 66, 1770

(Death following withdrawal of Diazepam)
REFERENCES 219. Selig, J. W. (1966) J. Amer. med. Ass., 198, 951

(A possible Oxazepam abstinence syndrome)
220. Viscott, D. S. (1968) Arch. gen. Psychiat., 19,

206. Aiviazian, G. H. (1964) Dis. nerv. Syst., 25, 491 370-376 (Chlordiazepoxide and hallucinations.
(Clinicalevaluationof diazepam) Report of cases)



TABLEIX. CENTRALNERVOUSSYSTEMDEPRESSANTS BENZODIAZEPINES

1 2 3 4 5 6 7 8 9 10
Symptoms Pharmaco- Major Abuse-

No. of compound and formula Names a of Tolerance Psychic Physical logical dangers potential References
(or chemical name) intoxication dependence dependence notes b of abuse rating

S 12t Bromazepam Drowsiness Not Probable Not proved Tranquillizer No data Low --
established (presumed)

7-bromo-l,3-dihydro-5-(2-pyridyl)-2H-1,
4-benzodiazepi n-2-one

S 122 Chlordiaze- Drowsiness; Yes Yes, but Yes, with Sedative; Drunken- Moderate 164, 212, 213,
poxide Stupor; usuallymild highdoses Production ness; 215,220

HN,CH3 Coma; and sales Potentiation
/ Drunken- very large of other CNS

._N=C ness; depressants] Ataxia; Suicide;

u_ CI/ _ \C=N Death (rare) Dependence

I o

7-chloro-2-met hylamino-5-phe nyl-3H-1,
4-benzodiazepin e-4-oxide

S 123 Clonazepam Drowsiness Not Probable Not proved Tranquillizer No data Low --
established (presumed)

02N_ 0

@I
5-(o-chlorophen yl)-l,3-dihydro-7-nitro-
2H-1,4-benzodiazepin-2-one

a International Nonproprietary Name proposed bythe World Health Organization, if any, or other nonproprietary name, if any; if there is no nonproprietary name, the main
entry in the 3ubsidia Pharmaceutica Index Nominum or in the Merck Index or other generally accepted name. "None" indicates that an International Nonproprietary Name has not
been proposed so far. The following abbreviations show the source of the name used : BAN = British Approved Name; DCF = Ddnomination commune fran¢aise; IN = 3ubsidia
PharmaceuUca Index Nominum; MI = Merck Index, 8th ed.; NFN = Nordisk Farmakopdnaevn.

Current therapeutic use and indications.



TABLE IX. CENTRAL NERVOUS SYSTEM DEPRESSANTS BENZODIAZEPINES (continued)

1 2 3 4 5 6 7 8 9 I 10
Symptoms Pharmaco- Major Abuse- i

r

No. of compound and formula Names a of Tolerance Psychic Physical logical dangers potential ! References
(or chemical name) intoxication dependence dependence notes b of abuse rating :

S 124 None; Drowsiness No Probable Not proved Sedative No data Low --
_ Clorazepic information (presumed)

- -- acid (BAN)

__ _J___OH (see
._, H_C Dipotassiumclorazepate,

CI _ O 2H+ S 12"/)

7-chloro-2,3-dlhydro-2,2-dlhydroxy-5-
phenyl-lH-1,4-benzodiazepine-3-
carboxylic acid

S 126 Clozapine Drowsiness Not Probable Not proved Tranquillizer Low Low --

CH3 established (presumed) (presumed)I /
N

- (;I N

H

8-ehloro-11-(4-methyl-l-piperazi nyl)-5H-
dibenzo[b,e][1,4]diazepine

S 126 Diazepam Drowsiness; Yes Yes Not proved Sedative; Drunken- Moderate 149,164, 206,
Stupor; " Muscle ness; 207, 210,211,

CH 3 Coma; relaxant "; Potentiation 214,216, 218Drunken- Anti- of other CNS
I _O ness; convulsant depressants

_'_N--C_ Ataxia; Suicide
Death (rare)

7-chloro-l,3-dihydro-l-methyl-5-phenyl-
2H-1,4-benzodlazepi n-2-one i



TABLE IX. CENTRAL NERVOUS SYSTEM DEPRESSANTS BENZODIAZEPINES (continued)

i ............. 2 3 4 5 6 1 7 8 9 10

Symptoms J Pharmaco- Major Abuse-

No.
compoundchemicalandname)formula Names a of Tolerance Psychic Physical logical dangers potential References

°f(°r i intoxication dependence dependence r notes b of abuse rating

S 127 Dipotassium Drowsiness; Not Probable Not proved Sedative; Drunken- Low --
clorazepate Stupor; established Tranquillizer ness; (presumed)

- -- Coma; Potentiation
Y O Drunken- of other CNS

JN__OH ness; depressants
f'/ _ _ H//O Ataxia

ciJ- I1 _C-.o 2K+

1

[(3-carboxy-7-chloro-2,3-dihydro-2-
hydroxy-5-phenyl-lN-1,4-benzodiazepi n-
2-yl)oxy]potassium

I S 128 Medazepam Drowsiness Not Probable Not proved Sedative Drunken- Low 209, 217
Stupor; established ness; (presumed)

t,o CH3 Coma; Potentiation
I | Drunken- of other CNSness; depressants

N__ Ataxia

CI N

7-chloro-2,3-dihydro-t-methyl-5-phenyl-
1H-1,4-benzodiazepine

S 129 Nitrazepam Drowsiness; Not Probable Not proved Hypnotic; Drunken- Low --
Stupor; established Anti- ness; (presumed)
Coma; convulsant Potentiation

I_ Drunken-
_"_N --Ci 0 ness; of other CNSdepressants

NO2_c = N/CH 2 Ataxia
I

C8H5

1,3-dihyd ro-7-nitro-5-phenyl-2H-1,4-
3enzodiazepin-2-one



TABLE IX. CENTRAL NERVOUS SYSTEM DEPRESSANTS BENZODIAZEPINES (cont/nued)

1 2 3 4 5 6 7 8 9 10

Symptoms Pharmaco- Major Abuse-
No. of compound and formula Names a of Tolerance Psychic Physical logical dangers potential References

(or chemical name) intoxication dependence dependence notes b of abuse rating

S t30 Oxazepam Drowsiness Not Probable Not proved Sedative; Drunken- Low 208, 219
Stupor; established Anti- ness;

H Coma; epileptic Potentiation
_ I //O Drunken- of other CNS

N-- C \C/H ness; depressants• Ataxia

CI_"_."_C= N / \OH

©
7-chloro-l,3-dihydro-3-hydroxy-5-
phenyl-2H-1,4 benzodiazepin-£-one

S t3t Potassium Drowsiness Not Probable Not proved Tranquillizer Drunken- Low --
nitrazepate established hess; (presumed)

Potentiation
I "1"_ _o of other CNS

_"'_/N--ux_C \ O-- K depressants
O"N [ II

t._l Oe" -_"

potassium 2,3-dlhydro-7-nit ro-2-oxo-5-
phenyl-lH-1,4-benzodiazepine-3-
carboxylate

S t32 Prazepam Drowsiness Not Probable Not proved Tranquillizer Drunken- Low --
established ness; (presumed)

Potentiationof other CNS

_I/CN._O depressants

7-chloro-l-(cyclopropylmethyl)-l,3-
dihydro-5-phenyl-2H-1,4-benzodlaze-
pln-2-one



TABLE IX, CENTRAL NERVOUS SYSTEM DEPRESSANTS BENZODIAZEPINES (concluded)

1 2 3 4 5 6 7 8 9 10
Symptoms Pharmaco- Major Abuse-

No. of compound and formula Names a of Tolerance Psychic Physical logical dangers potential References
(or chemical name) intoxication dependence dependence notes b of abuse rating

S t33 Prazepine Drowsiness Not Probable Not proved Psycho- Drunken- Low --
established therapeutic ness; (presumed)

Potentiation

of other CNS
depressants

CH N/cH3
CH_--CH2--- _-- _.CH3

5,6-dihydro-N-[3-(dimethylamino)-
propyl]-I 1H-dibenz[b,e]azepine

S 134 Temazepam Drowsiness Not Probable Not proved Tranquillizer No data Low --
established (presu reed)

I
._ OH

1 Cl_ _'_"_ N

7-chloro-1,3-dihydro-3-hydroxy-1-
methyl-5-phenyl-_4-1,4-benzodiazepln-
2-one

S 135 Tetrazepam Drowsiness Not Probable Not proved Tranquillizer Drunken- Low --

CH3 established PotentiatlonneSs;(presumed)

. /__ of other CNS

Clan depressants

7-chloro-5-(cyclohexen-l-yl)-l,3-
dihydro-l-methyl-2H-1,4-
benzodlazepin-2-one



DEPENDENCE LIABILITY OF " NON-NARCOTIC " DRUGS 55

SULFONMETHANES

The three compounds listed (S 136-S 138; Table X) REFERENCES
constitute a group of old drugs that are quite toxic

and relatively ineffective. 221,223 There appears to 221. Goodman, L. S. & Gilman, A., ed. (1941) The
be little production or use. The literature, all of pharmacological basis of therapeutics, 1st ed°,

pp. 181-182, MacMillan Co., New York
which is old, concerning abuse of these drugs 222. Shideman, F. E. (1958) In" Drill, V. A., ed. Phar-
mostly deals with their direct toxic effects and not macology in medicine, 2nd ed., pp. 154-155
with dependence potential, which is rated as low. (Chapter 13, Sedatives and hypnotics. I.
None of the three compounds has had adequate Bromides, chloral hydrate, paraldehyde, and
evaluation in experimental animals, miscellaneousagents).

MISCELLANEOUS AGENTS

This is a heterogeneous group of agents of low No reports of abuse were found. None of these drugs
efficacy as sedatives or hypnotics (S 139-S 158; has had a thorough examination for dependence
Table XI). With the exception of hydroxyzine potential, which must tentatively be regarded as quite
(S 146), production and sales have been quite low. low or non-existent for all members of the group.



TABLE X. CENTRAL NERVOUS SYSTEM DEPRESSANTS SULFONMETHANES

t 2 3 4 5 6 7 8 9 10
Symptoms Pharmaco- Major Abuse-

No. of compound and formula Names a of Tolerance Psychic Physical logical dangers potential References
(orchemicalname) dependencedependenceIntoxication notes _ of abuse rating

S t36 C=H5 SO=C=Hs None Drowsiness; No data Probable No data Hypnotic; Chronic Low 221,222
\ / Stupor; Obsolete; toxicity

C Coma; No
Ataxla; production

C=H=/" \SO=C=Hs Skin rashes;
Pigments-
tlon;
Peripheral
neuropathy;

2,2-bls(et hylsulfonyl)pentane Porphyrlnurla

S t3T C=Hs SO=C=Hs None; Drowsiness; No data Probable No data Hypnotic; Chronic Low 221,222
j _ C / Methyl- Stupor; Obsolete; toxicityalfonalum Coma; No

u_ / \ (NFN); Ataxla; production
¢_ CH= SO2C=H5 Trionalone Skin rashes;

(DCF); Pigmenta-
I Sulfonethyl- tion;

methane Peripheral
(MI) neuropathy;

2,2-bls(ethylsulfonyl) butane Porphyrlnurla

S 138 CHs SO=C=H= None; Drowsiness; No data Probable No data Hypnotic; Chronic Low 221,222
C / Sulfonalum Stupor; Obsolete; toxicity(NFN); Coma; No

/ \ Sulfonalone Ataxla; production
CH= SO2C2Hs (DCF); Skin rashes;

Sulfon- Pigmenta-
methane tion;
(MI) Peripheral

neuropathy;
2,2-bls(ethylsulfonyl)propane Porphyrlnurla

a International Nonproprietary Name proposed by the World Health Organization, If any, or other nonproprietary name, If any; if there is no nonproprietary name, the main
entry in the 3ubsidia PharmaceuUca Index Nominum or in the Merck Index or other generally accepted name. "None" indicates that an International Nonproprietary Name has not
been proposed so far. The following abbreviations show the source of the name used: BAN -- British Approved Name; DCF = D6nomination commune franCaise; IN = 3ubsidia
PharmaceuUca Index Nominum; MI--- Merck Index, 8th ed.; NFN --- Nordisk Farmakopdnaevn.

b Current therapeutic use and Indications.



TABLEXl. CENTRALNERVOUSSYSTEMDEPRESSANTS MISCELLANEOUSAGENTS

1 2 3 4 5 6 7 8 9 10

Symptoms Pharmaco- Major Abuse-
No. of compound and formula Names _ of Tolerance Psychic Physical logical dangers potential References

(or chemical name) Intoxication dependence dependence notes b of abuse rating

S 139 Azacyclonol Slight No No No Anti- Drowsiness None 150, 170
drowsiness information information information psychotic

_, jOH__

a,a-diphenyl-4-piperidi nemet hanoi

S 140 Benactyzine Drowsiness; No No No Sedative Scopo- None 150, 170
Dizziness; information information information lamine-like
Ataxia; psychosis

I _\? Tachycardia;
u_ H O Dry skin;Delirium
._j II /C2H 5

C-- C-- O -- (CH2)2-'N \C2H5

2-diethylaminoethyl benzilate

S t41 Buclizlne Drowsiness;No No No Sedative; Drowsiness;Verylow 150,170
Dizziness; information information information Possible Poisoning
Potentiatlon teratogen

ofotherCNSH3
CI \1_ _ _ /_ _ depressants;

C--N N--C--_\ ,_--_,--CH 3 Antlhistamic;

/ _ I_ _ CH3 Weak
chollnergic
blocker;
Convulsions

1-p-tert-butylbenzyl-4-(p-chloro-a-
phenylbenzyl)p|perazine

a International Nonproprietary Name proposed by the World Health Organization, if any, or other nonproprietary name, if any; if there is no nonproprietary name, the main
entry in the Subsldla Pharmaceutlca Index Nominum or in the Merck Index or other generally accepted name. "None" indicates that an International Nonproprietary Name has not
been proposed so far. The following abbreviations show the source of the name used: BAN = British Approved Name; DCF = D_nomination commune fran¢aise; IN = 3ubsldia
Pharrnaceut/ca Index Nora/hum; M| = Merck Index, 8th ed.; NFN = Nordlsk Farmakopdnaevn.

b Current therapeutic use and indications.



TABLE Xh CENTRAL NERVOUS SYSTEM DEPRESSANTS MISCELLANEOUS AGENTS (continued)

1 2 3 4 5 I 6 7 8 9 10

Symptoms ! Pharmaco- Major Abuse-
No. of compound and formula Names a of Tolerance Psychic Physical logical dangers potential References

(or chemical name) intoxication dependence . dependence notes b of abuse rating

S 142 Chlormez- Drowsiness; _ No No No Sedative; Drowsiness Very low ' 150,170
anone Headache; Information information information " Muscle Poisoning

O Dizziness; relaxant"

_S._O Nausea;Skin rash

o ,CHa

2-(p-chlorophenyl)tetrahydro-3-methyl-
4H-1,3-thiazin-4-one 1,1-dioxide

S 143 Clotiapine CNS No No No Tranquillizer Drowsiness Unknown --
depression information information information

I
t_ N

2-chloro-11-(4-methyl-l-piperazin yl)-
d ibenzo[b,f][1,4]thiazepin e

S 144 Cyprolidol Slight No No No Sedative; Drowsiness; Unknown --
drowsiness information information information Psycho- Potentiation

therapeutic; of CNS
Related to depression

_ ,_.__ azacyclonol

N and
pipethanate

diphenyl[2-(4-pyridyl) cyclopropyl]-
methanol



TABLE XI. CENTRAL NERVOUS SYSTEM DEPRESSANTS MISCELLANEOUS AGENTS (continued)

1 2 3 4 5 6 7 8 g 10
Symptoms Pharmaco- Major Abuse-

No. of compound and formula Names a of Tolerance Psychic Physical logical dangers potential References
(or chemical name) intoxication dependence dependence notes b of abuse rating

S 145 None CNS No No No Hypnotic Drowsiness Unknown --
depression information information information

H2NCONHCO%/,C =--CH

1-ethynylcyclohexyl allophanate

S t46 Hydroxyzine Drowsiness No No No Sedative; Drowsiness; Very low 150,170
Dizziness; information information information Possible Poisoning

l Potentiation teratogen
of other CNS
depressants

CI_ _ H

l _/c-"k--_- _c.,,.o_cH,,=o.

2{2-[4-(p-chloro-a-phen ylbenzyl)-
1-piperazinyl]ethoxy}ethanol

S 147 Imlno- CNS No No No Hypnotic Drowsiness Unknown --
phenimide depression Information Information information

O

H-N N-H

H3C--H2_

3-ethyl-3-phenylpiperazi ne-2,6-dione



TABLE Xh CENTRAL NERVOUS SYSTEM DEPRESSANTS MISCELLANEOUS AGENTS (continued)

1 2 3 4 5 6 7 8 9 10
Symptoms Pharmaco- Major Abuse-

No. of compound and formula Names a of Tolerance Psychic Physical logical dangers potential References
(or chemical name) intoxication dependence dependence notes b of abuse rating

$148 Loxapine CNS No No No Psycho- No data Unknowr --
depression information information information therapeutic

_ H3 agent

2-chloro-11-(4-methyl-l-piperazinyl)-
dibenz[b,fJ[1,4]oxazeplne

I
S 149 Mephenox- Dizziness; No No No Sedative Drowsiness; Very low 150,170

alone Insomnia; information information information Poisoning;
Nausea; Potentiation

I jOCH3 Skin rashes of CNS

2__--_T-- H depressants
--O--CH _0

_-[(o-methoxyphenoxy) methyl]-
.>-oxazolidinone

--i

!
S t50 Metiapine CNS No No No Psycho- No data Unknowr --

depression information information information therapeutic

CH 3 i agent

I IN

!-methy -11-(4-methyl-1-piperazlny )-
_ibenzo[b,t'J[1,4]thiazepin e



TABLE Xl, CENTRAL NERVOUS SYSTEM DEPRESSANTS MISCELLANEOUS AGENTS (continued)

1 2 3 4 5 6 7 8 9 10
Symptoms Pharmaco- Major Abuse-

No. of compound and formula Names a of Tolerance Psychic Physical logical dangers potential References(or chemical name) dependence dependenceintoxication notes b of abuse rating

S 151 Mezepine CNS No No No Psycho- No data Unknown --
depression information information information therapeutic

H2--CH 2-CH2-NH-CH 3 agent

5,6-dihyd ro-5-[3(met hylami no) propyl]-
11H-dibenz[b,e]azepi ne

S 152 Molindone CNS No No No Anti- Drowsiness Unknown --
depression information information information depressant;

(___/N _ Tranquillizer

CH2--CH 3--CH 2

I v -_- -.CH 3

]-et hyl-6,7-di hydro-2-met hyl-5-
'-- [morpholinomethyl)in dol-4(5H)-one

I
S 153 Phenagly- Drowsiness No Not reported Unknown Sedative; Drowsiness Very low 170

codol information Very little

_ production
I

CH3---C-- OH
I

CH3---C-- OH
I

CH 3

._-(p-chlorophenyl)-3-met hyl-2,3-
)utanediol

S 154 Pinoxepin No No No No Tranquillizer Drowsiness Unknown --
information information information information

/--'X
C H --CH 2 --CH 2 -- Nk /N -- CH2--CH20 H

",s-4-[3-(2-chlorodibenz[b,e]oxepin-
1(6H)-ylidene)propyl]-piperazin ethano I

I



TABLE Xl. CENTRAL NERVOUS SYSTEM DEPRESSANTS MISCELLANEOUS AGENTS (concluded)

1 2 3 4 5 6 7 8 g 10 -
Symptoms Pharmaco- Major Abuse-

No. O_oCOmpound and formula Names a Psychic Physicalchemical name) of Tolerance logical dangers potential References
intoxication dependence dependence notes b of abuse rating

S 155 Pipethanate Drowsiness; No No No Sedative; Scopo- Low 150, 170
Dizziness; information information information Seems to be lamine-like

_\O Ataxia; no longer properties;H _1 _ Delirium produced Psychosis

C--C-- O(CH2)2Nx ./

1-piperidineethanol benzilate

S 156 Oxanamide Drowsiness No No No Sedative Drowsiness -Very low 150, 170
Nausea; information information information Potentiation

O O Skinrashes/ \ II of CNS
CH3(CH2)_-'C--C--C-- NH2 depressants= I I

H C2H 5

I 2,3-epoxy-2-et hylhexan amide

t_ S t57 Captodiame Drowsiness No No No Sedative Drowsiness; Very low 5, 59, 150, 170
I _ information information information Potentiation

C4Hg--S_\ of analgesics/CH 3
CH--S--CH_--CH_--N\

/ CH_

2-[p-(butylthio)-a-phenylbenzylthio]-
N,N-dimethylethylamine

S 158 Tiazesim CNS No No No Tranquillizer Drowsiness Unknown --
depression information information information Anti-

_.xN_O depressant

S

I
CH2
I _CH 3

CH_- N-._ CH 3

5-[2-(dimethylamino)ethyl]-2,3-dihydro-
2-phenyl-l,5-benzothiazepi n-4[5H]-one



CENTRAL NERVOUS SYSTEM STIMULANTS

GENERAL

This general group does not include the tricyclic ing DL-amphetamine. These were sold "across the

antidepressants, the monoamine oxidase inhibitors counter " without prescription and were soon being
or cocaine. The amphetamines are the most import- smuggled into prisons where the containers were
ant drugs in this category, opened and the paper strips soaked in coffee or

Dependence of the amphetamine type 87 is cha- other drinks and swallowed. Soon after the introduc-
racterized by the following: strong psychic depen- tion of D-amphetamine as an anorexigenic and anti-
dence, a high degree of tolerance, and no readily depressant and after use of amphetamines as anti-
evident physical dependence. However, a consistent fatigue drugs, abuse of amphetamines taken orally
syndrome manifested by a long period of marked spread rapidly with the illicit market being supplied
rapid eye movement (REM) sleep, succeeded by by diversion from legal sources. By 1965 the prob-
ravenous appetite and then apathy and depression, lem had reached huge proportions 283 in the USA,
has been described, 276 so possibly physical depen- where intravenous abuse, which seems to have begun
dence as well as psychic dependence does occur, in California about 1960, is now a very serious

As is the case with all forms of drug dependence, problem on both the east and west coasts. The
the spectrum of misuse and abuse of amphetamines illicit market is now supplied partially by illegal
varies markedly. Students may take one or two synthesis of amphetamine and partly by diversions

from legal sources.
doses of amphetamines during one night in order to
stay awake to study for examinations; other persons, In addition to Japan and the USA, Sweden has
usually youngmen, take hugedoses of amphetamines been heavily involved. The Swedes noticed the
intravenously in binges lasting days to weeks, problem earlyand placed amphetamines under their

narcotic law controls in 1938. Despite this, ampheta-Intravenous abuse is complicated by a high incidence
mine abuse continued to spread in Sweden 244of serious infections, marked inanition, sudden death
until at present it is estimated that there are several

(cardiac arrhythmias .9) and suicide.
thousand intravenous amphetamine abusers in that

The most common problem of amphetamine country. In Sweden, the favoured drug is phen-
dependence, regardless of the route of administra- metrazine but all types of central stimulants are
tion, is the development of a toxic psychosis of abused there, including amfepramone (S 166). The
paranoid type which is difficult to distinguish from illicit market in Sweden has been supplied chiefly by
paranoid schizophrenia. An epidemic of this kind smuggling from other countries.
of reaction from methamphetamine occurred in Social damage from amphetamine dependence

Japan. 294 The amphetamine psychosis noted by the includes deterioration of work performance, impair-
Japanese was confirmed in England by Connell 234 ment of family relationships, parasitic existence,
and by other authors in various countries. 244,254,259, poor judgement, and even assaultive behaviour
2e3,272 All of the features of severe dependence of toward other persons.

the amphetamine type have been reproduced in the The symptoms observed in dependents abusing
monkey, amphetamines intravenouslyis quite similar clini-

Abuse of amphetamine began to be noted soon cally to that observed in persons abusing cocaine
after the introduction of the nasal inhalers contain- intravenously.

63 m



64 H. ISBELL & T. L. CHRUSCIEL

EPHEDRINE AND DERIVATIVES

Ephedrine (S 159; Table XII) was included be- REFERENCES
cause of its historical interest, its chemical and

pharmacological resemblance to the amphetamines, 223. Innes, I. R. & Nickerson, M. (1965) In: Goodman,

and its widespread use in medicine. It would seem L.S. & Gilman, A., ed. The pharmacological
strange if such a drug were not subject to some basis of therapeutics, 3rd ed., Macmillan Co.'
misuse and evidence of slight abuse was found in the New York, pp. 477-520, (Drugs acting on post-
literature, z_-_26 Prokop _6 collected an extensive ganglionic adrenergic nerve endings and struc-
bibliography going back many years. There has tures innervated by them--sympathomimetic
been no thorough-going evaluation of the depen- drugs)
dence-producing potential of ephedrine and its 224. Herridge, C.F. (1968) Brit. med.J.,2,160(Ephedrine
congeners in animals. No illicit market is known psychoses)

to exist. 225. Panse, F. & Klages, W. (1964) Arch. Psychiat.
Despite huge sales and easy availability, the inci- Nervenkr., 206, 69 (Klinisch-psychopathologische

dence of abuse of ephedrine and its congeners Beobachtungen bei chronischem Missbrauch von
(compounds S 160-S 162) is quite small. Therefore, Ephedrin und verwandten Substanzen)

the dependence liability of these drugs is judged to 226. Prokop, H. (1968) Nervenarzt, 39, 71-75 (I-Ialluci-
be low. nose bei Ephedrinesucht)



TABLE XlI. CENTRAL NERVOUSSYSTEMSTIMULANTS EPHEDRINEAND DERIVATIVES

1 2 3 4 5 6 7 8 9 10

Symptoms Pharmaco- Major Abuse-
No. of compound and formula Names _ of Tolerance Psychic Physical logical dangers potential References

(or chemical name) intoxication dependence dependence notes b of abuse rating

S 159 None; As No Possible No Sympatho- Excessive Low 223-226
(-)- racephedrine information but mild information mimetic; stimulation
ephedrine Nasal

(--)-2-methylamino-1- congestion;
phenyl-l-propanol Asthma

S 160 None; Relatively No Unlikely No Not -- Low 223-226

(+)-2-methylamino-1- (+)- inert information information; produced
phenyl-l-propanol (pseuJo) ephedrine Unlikely

[ S 161 None; -- No Unlikely Unlikely Said to have -- Low 223-226
o_ Pseudo- information less pressor

ephedrine effect;
2-methylamino-1- Sympatho-

I phenyl-l-propanol mimetic

S 162 None; Increased No Possible No Sympatho- Excessive Low 223-226
Racephedrine blood information but mild information mimetic; stimulation

pressureand Nasal
H H pulserate; congestion;
I I

--_C__C_N_CH3 Bronchial Asthmadilatation;
\--/ I t I Vaso-

OHCH3H constriction ;CNS
stimulation

(±)-2-met hylamino-l-phenyl-1-propanol

a International Nonproprietary Name proposed by the World Health Organization, if any, or other nonproprietary name, if any; if there is no nonproprietary name, the main
entry in the Subsidia Pharmaceutica /ndex Nominum or in the Merck lndex or other generally accepted name. " None " indicates that an International Nonpropdetary Name has not
been proposed so far. The following abbreviations show the source of the nanqe used: BAN = British Approved Name; DCF = D6nomination commune fran£aise; IN = Subsidia
Pharmaceutica Index Nominum; MI = Merck Index, 8th ed.; NFN = Nordisk Farmakop_naevn.

b Current therapeutic use and indications.



66 H. ISBELL& T. L. CHRUSCIEL

AMPHETAMINES

This subgroup includes 31 different compounds REFERENCES
with variable abuse potential (Table XIII). Four of

the drugs, amphetamine (S 167), dexamphetamine 227. Abdullah, A. H. (1968) Arch. int. Pharmacodyn.,
(S 171), methamphetamine (S 180) and phen- 176, 395-402 (Comparative study of anorectic
metrazine (S 186), have been extensively abused in activity of d-amphetamine, chlorphentermine and

various countries (for references see Table XIII), fenfluramine in autothioglucose obese and non-
both orally and intravenously. The dependence obese mice)

potential of these four compounds has to be regarded 228. Bell, D. S. & Trethowan, W. H. (1961) J. nerv.
ment. Dis., 133, 484-496 (Amphetamine addic-

as very high. The great degree of risk also has to be tion)
considered in relation to the limited proven therapeu- 229. Bell, D. S. (1967) Med. J. Aust., 1, 41-45 (Addiction
tic usefulness of these compounds, to stimulants)

A small number of cases of abuse of amfepramone 230. Brit. reed. J., 1962, 1, 670 (Purple Hearts)
(S 166) has been reported in some countries, 231,233, 231. Caplan, J. (1963) Canad. reed. Ass. J., 88, 943-944
260,_61,375and compound S 193 (SPA) was misused (Habituation to diethylpropion--Tenuate)
fairly extensively in Japan as long as it was available 232. Clein, L. (1957) Brit. med. J., 1,282 (Toxic psychoses

without prescription. Thus both amfepramone and caused by " Preludin ")
SPA must be assessed as having moderate depen- 233. Clein, L. S. & Benady, D. R. (1962) Brit. reed. J.,

2, 456 (Case of diethylpropion addiction)
dence potential which, however, is less than the 234. Connell, P. H. (1958) Amphetamine psychosis,
abuse liability of the four compounds described in Chapman & Hall Ltd, London
the preceding paragraph. 235. Connell, P. H. (1966) d. Amer. reed. Ass., 196, 718

There is insufficient information concerning the (Clinical manifestations and treatment of amphe-
dependence liability of some compounds sold as tamine type dependence)
anorexiants: amfepentorex (S 165), amfecloral 236. Connell, P. H. (1968) Proc. roy. Soc. IVied., 61,
(S 164), benzphetamine (S 168), clobenzorex (S 170), 178-181 (Amphetamine dependence)
chlorphentermine (S 169), fenfluramine (S 172), 237. Connell, P. H. (1968) Practitioner, 200, 234-243
fludorex (S 173), furfenorex (S 174), mefenorex (The use and abuse of amphetamines)
(S 177), mephentermine (S 178), metamfepramone 238. Darling, H. F. (1961) Amer. J. Psychiat., 118, 558

(Addiction to phenmetrazine hydrochloride)
(S 179), ortetamine (S 182), oxifentorex (S 183), 239. Durrant, B. W. (1965) Practitioner, 194, 649
pentorex (S 184), phendimetrazine (S 185), phen- (Amphetamine addiction)
termine (S 188) and 1-phenyl-2-nicotinylamino- 240. Edison, C. R. (1968) d. Amer. med. Ass., 205,
propion (S 189). All of these anorexiant drugs must, 882-883 (Abuse of amphetamine)
by chemical and pharmacological analogy, be 241. Foxwell, M. H., Funderburk, W. H. & Veard, J. W.
suspected of being potentially capable of causing (1969) J. Pharmacol. exp. Ther., 165, 60-70
dependence of the amphetamine type. (Studies on the site of action of a new anorectic

agent, fenfluramine)
Levamfetamine (S 176) is much less potent as

242. Gagnon, M. A., Bordeleau, J. M. & Tdtreault, L.
a central stimulant than dexamphetamine but is as (1969) Int. Z. klin. Pharmakol. Ther. Toxikol., 2,
active as dexamphetamine as a peripheral sympatho- 74-82 (Fenfluramine: Study of its central action
mimetic. No instance of abuse was found. The through its effectson sleep)
abuse potential of levamfetamine seems to be quite 243. Glatt, M. M. (1968) Lancet, 2, 215-216 (Abuse of
low. The remaining amphetamines (alfetamine, methylamphetamine)
S 163; hydroxyamphetamine, S 175; methoxy- 244. Goldberg, L. H. (1968) Bull. Narcot., 20, No. 1,

phenamine, S 181; phenpromethamine, S 187; 1-31, Part I; Bull. Narcot., 20, No. 2, 9-36,
phenylpropanolamine, S 190; prenylamine, S 191 Part II (Drug abuse in Sweden)

245. Griffith, J. (1966) Amer. J. Psychiat., 123, 560
and propylhexedrine, S 192) have only feeble central

(A study of illicit amphetamine drug traffic in
nervous system stimulant properties and are used Oklahoma City)
primarily for peripheral sympathomimetic effect. 246. Gylyp, J. A., Hart, J. J. D. & Warren, M. R. (1962)
They are judged to have quite low or no dependence J. PharmacoL exp. Ther., 137, 365-373 (Chlor-
potential, phentermine, a new anorectic agent)



TABLEXIII. CENTRALNERVOUSSYSTEMSTIMULANTS AMPHETAMINES

I 2 3 4 5 6 7 8 9 10

Symptoms Pharmaco- Major Abuse- I
No. of compound and formula Names _z of Tolerance Psychic Physical logical dangers potentiaJ ! R_ferences

(or chemical name) intoxication dependence dependence notes b of abuse rating :
..

S 163 Alfetamine No No No No Sympatho- Unknown Low --
information information information information mimetic

CH
I

CH2--CH--NH 2

_-allylphenethylamine

S 164 Amfecloral CNS Unknown Yes No Anorexic; CNS Low --

I excitation (presumed) information Sympatho- stimulationmimetic

CH2-- H--CH3 jCI

] N=CH -c-cl
\CI

a-met hyI-N-(2,2,2-trich Ioroet hylidene)
phenethylamine

S 165 Amfepen- CNS Unknown Possible No Anorexic Unknown Low --
torex stimulation information

H3C--(CH2)4 _--_. _ CH3

N,a-dimethyl-p-pentylphenet hylamine

a International Nonproprietary Name proposed by the World Health Organization, if any, or other nonproprletary name, if any; if there is no nonproprietary name, the main
entry in the Subsidia Pharmaceutica Index Nominum or in the Merck Index or other generally accepted name. " None" indicates that an International Nonproprietary Name has not
been proposed so far. The following abbreviations show the source of the name used: BAN = British Approved Name; DCF = D_nomination commune francaise; IN = 3ubsidia
PharmaceuUca Index Nominum; M I = Merck Index, 8th ed.; N FN = Nordisk Farmakop_naevn.

b Current therapeutic use and indications,



TABLE Xlll. CENTRAL NERVOUS SYSTEM STIMULANTS AMPHETAMINES (continued)

1 2 3 4 5 6 7 8 9 10

Symptoms Pharmaco- Major Abuse-
No. of compound and formula Names a of Tolerance Psychic Physical logical dangers potential References

(or chemical name) intoxication dependence dependence notes b of abuse rating

S 166 I Amfepra- CNS Unknown Possible Unknown Anorexic Insomnia; Moderate 231,233, 259,

i

mone excitation; Inanition; 260,275
Insomnia; Toxic

I_ I Nervousness; psychosis--C--C--N(C H5)2 Tachycardia;
IJ I 2 I Arrhythmia
O OH3

I
2-(diethylamino)propiophenone I

I
=

S 167 Amphetamine CNS Yes Marked Probable, Vasocon- Insomnia; High 67, 227-230,
excitation; depending strictor; Toxic 234-237, 239,
Insomnia; on definition Analeptic; psychosis; 240, 244, 245,

_ Anorexia; Anorexic; Inanition; 247, 251,253,

Y Nervousness; Mood elation Dependence; 254-256, 259,
CH2-- --NH2 Increased Narcolepsy Infections 262-266, 269,

J CH3 blood (if injected) 273, 276-280,pressure; 283-285, 287,
Toxic 288, 294
psychosis

I (±)-a-methylphenethylamine

S 168 Benzphet- CNS Unknown Possible Unknown Anorexic Unknown Low --
amine excitation;

Insomnia;
H H Nervousness
I I

_"_>-- C--C-- N --CH.--_

H CH3CH 3

N-benzyI-N,a-dimethylphenethylamine

S 169 Chlor- CNS No No No Anorexic; CNS Low 227, 246
phentermine excitation information information information Minor excitation

stimulant;

(_H3 Possible

___ sedative
Cl _CH_--C--NH2 action ;

I Pulmonary
OH3 hypertension

o-chloro-a,¢-dimethylphenethylamine



TABLE Xlll. CENTRAL NERVOUS SYSTEM STIMULANTS AMPHETAMINES (cont/nued)

1 2 3 4 5 6 7 8 9 10
Symptoms Pharmaco- Major Abuse-

No. of compound and formula Names a of Tolerance Psychic Physical logical dangers potential References
(or chemical name) intoxication dependence dependence notes b of abuse rating

S t70 Clobenzorex CNS No Possible No Anorexic CNS Low 262
stimulation information information stimulation

_C[ CH2--NH--CH--CH2-_
• CIH3

(+)-N-(o-chlorobenzyl)-a-methyl-
phenethylamine

S 171 Dexam- CNS Yes Marked Probable, Some uses; Insomnia; High 227-229,234-
phetamine excitation; depending Has largely Toxic 237,239, 240,

Increased on definition supplanted psychosis; 244,245, 247,
blood the racemate Inanition; 251,252, 253-

,/____._\ C]H 3 pressure; form, S 167 Dependence; 256,258, 262-

Insomnia; Infections 266,269, 272,CH2--CH--NH2 Anorexia; (if injected) 276-280,283-
I Toxic 288,294,295psychosis

0_
(+)-a-methylphenethylamin e

I
S 172 Fenfluramine CNS Unknown No No Minor CNS Low 227, 241,242,

stimulation information information stimulant; stimulation 244,250
CF3 Possibly

sedative

action

CH 2 --CH--CH 3
N

/ \
H CH2--CH3

3-(trifluoromethyl)-N-ethyl-a-
methylphenethylamine

S 173 Fludorex CNS Unknown Possible No Anorexic CNS Low 262
stimulation information stimulation

_CH 3

F3C _--_.f-CH--CH2-- NH --CH 3

/3-methoxy-N-methyl-m-(trifluoromethyl)
phenethylamlne



TABLE Xlll0 CENTRAL NERVOUS SYSTEM STIMULANTS AMPHETAMINES (conEnued)

1 2 3 4 5 8 7 8 9 -i0 ---

Symptoms Pharmaco- Major Abuse-
No. of compound and formula Names a of Tolerance Psychic Physical logical dangers potential References

(or chemical name) intoxication dependence dependence notes b of abuse rating

S t74 Furfenorex CNS Unknown Possible Unknown Anorexic CNS Low 262
excitation excitation

(/0-- / CH3
,Xr--CH2--N\

GH a

(+)-N-methyI-N-(_-methylphenethyl)
furfurylamlne

S t75 Hydroxy- Increased Unknown No No Sympatho- Unknown Low 255
amphetamine blood information information mimetic;

pressure Minor
stimulant

I
NH2o

I
o-(2-aminopropyl)phenol; p -hydroxy-
methylphenethylamine

S 176 Levam- Very weak Unknown Very little Unknown Anorexic; Very little Low 255
fetamine CNS OnLy_ rd as

H excitation potentas

_ dextro-
CH 2- _NH 2 amphetamine

- as central
CH 3 stimulant

(-)-a-methylphenethylami ne

S 177 Mefenorex Increased Unknown Possible No Anorexic Unknown Low 262
blood information

_H3 pressure;CNS
stimulation

=_-- CH 2 --CH--NH --CH2_CHz--CHzC[

N-(3-chloropropyl)-a-methyl-
phenethylamine



TABLE XIIh CENTRAL NERVOUS SYSTEM STIMULANTS AMPHETAMINES (¢ur_tinued)

1 2 3 4 5 6 7 8 9 10
Symptoms Pharmaco- Major Abuse-

No. of compound and formula Names ¢ of Tolerance Psychic Physical logical dangers potential References
(or chemical name) intoxication dependence dependence notes b of abuse rating

S 178 Mephen- CNS Unknown Possible No Vasopressor; CNS Low --
termine stimulation Information CNS excitation

stimulant

_CH2--_--NH--CH3
CH 3

N,a,_-trimethylphenet hylamine

S 179 Metamfe- CNS Unknown Possible Unknown Anorexic CNS Low 262
pramone excitation; excitation

Insomnia;

CH_--CH-- C--_-_ Nervousness

N O
/ X

I H3 c CH 3

I 2-(dimethylamino)-propiophenone

S 180 Metham- CNS Yes Yes Probable, Vasocon- Insomnia; High 228-230,234-
phetamine excitation; depending strictor; Toxic 237,239,240,

Increased on definition Analeptic; psychosis; 243-245,248,H
I CH3 blood Mood Inanition ; 251-258,262-

/ pressure; elevator; Dependence; 264,265, 266,--CH2--C--N\ Insomnia; Narcoleptic; Infections 269,272, 274,
H Anorexia; Hyperkinetic (if injected) 277, 279-280,

CH3 Toxic children; 283-285,287-
psychosis Large illicit 288, 290, 292,

production 294,295
(±)-N,¢-dimet hylphenethylamine

S 18t Methoxy- Minimal Unknown Possible No Broncho- Unknown Low --
phenamine vasopressor; information dilator

Cardiac and

._ CH3 central

CH2___H__Nx/H side-effects
CH3

O--CH 3

o-methoxy-N,a-dimethylphenethyl-
amine



TABLE Xllh CENTRAL NERVOUS SYSTEM STIMULANTS AMPHETAMINES (continued

1 2 3 4 5 6 7 8 9 10

Symptoms Pharmaco- Major Abuse-
No. of compound and formula Names a of Tolerance Psychic Physical logical dangers potential References

(or chemical name) intoxication dependence dependence notes b of abuse rating

S t82 Ortetamine CNS Unknown Possible No Anorexic Unknown Low --
stimulation information

NH,
CH2--CH--CH 3

CH3

o-=-dimethylphenethylamine

S 183 Oxifentorex CNS Unknown Possible No Anorexic CNS Low 262
stimulation information excitation

0

II 7CH3

I CHz--IH -- N "CH2 -0..j CH3
t_

I N-benzyI-N,(z-dimethylphenethylamine-
N-oxide

S t84 Pentorex CNS Unknown Possible No Anorexic CNS Low 262
stimulation information stimulation

CH. CH 3
/7---_ I 41

CH 3

.,a,_-trimet hylph enet hylamin e I

S 185 Phendi- CNS Unknown Possible Unknown Anorexic Unknown Low 262
metrazine excitation;

Insomnia;
O--CH 2/ X Nervousness

,// \_--CH /CH2
\CHIN
I I
CH 3 CH 3

(+)-3,4-dimethyl-2-phenylmorpholine



TABLE Xlll. CENTRAL NERVOUS SYSTEM STIMULANTS AMPHETAMINES (continued)

1 2 3 4 5 6 7 f 8 9 10

Symptoms Pharmaco- I Major Abuse-

No. O_oCrOmpound and formula Names a of Tolerance Psychic Physical logical I dangers potential References
chemical name) dependence dependenceintoxication notes b of abuse rating

S 186 Phenmetra- CNS Yes Yes Probable, I Analeptic; Insomnia; High 229, 232, 235,
zine excitation; depending Anorexic; Toxic 244, 245, 249,

/_ /O--C! _2 bloodlncreased on definition No illicit psychosis; 251,252, 255

_.__ --CH _CH2 production Inanition; 256, 262, 267,pressure; known Dependence; 269, 273, 275,
\H _ NIt Insomnia; Infections 276, 281-283,

I Anorexia; (if injected) 287,289,293,
CH3 Toxic 295

psychosis

3-methyl-2-phenylmorpholine

S 18"/ Phenpro- CNS Unknown No No Vasocon- Unknown Low --
methamine stimulation information information strictor

[_(_H--CH2-- NH--CH3

I _CH_

1 N,/3-dimet hylphenethylamine

S 188 Phentermine CNS Unknown Possible Unknown Anorexic; Unknown Low --
excitation; Nasal
Insomnia; decongestant

H (TH3 Nervousness
--C--C--NH 2

H I
CH

_,a-dimethylphenethylamine

S 189 None; CNS Unknown Possible No CNS Unknown Low --
Ph(_natine excitation information stimulant;
(IN) Anorexic

O

_N J CH3

1-phenyl-2-nicotinylaminopropan



TABLE Xlll, CENTRAL NERVOUS SYSTEM STIMULANTS AMPHETAMINES (conc/uded)

1 2 3 4 5 6 7 8 9 10
Symptoms Pharmaco- Major Abuse-

No. of compound and formula Names a of Tolerance Psychic Physical logical dangers potential References
(or chemical name) intoxication dependence dependence notes b of abuse rating

S 190 None; -- Unknown No No Little CNS Unknown Low --
Phenylpro- information information stimulative

___ panolamlne effect;CH__CH_CH 3 (BAN) Broncho-
I I dilator
OH NH2

1-phenyl-2-aminopropanol

S 191 Prenylamine -- Unknown Unlikely No Coronary Unknown Low --
information vasodilator

_C H-- CH2"--CH2"- NH-- ICH--C H2--_

"-,4
4_

N-(3,3-diphenylpropyl)-a-met hyl-
I phenethylamine

S t92 Propyl- Increased Unknown Possible No Sympatho- Unknown Low --
hexedrine blood information mimetic;

pressure Anorexic

CH_--CH(NHCH3)-- CH 3

N,a-dimethylcyclohexane-ethylamine

S 193 None; CNS Unknown Probable No CNS CNS Moderate 287
SPA stimulation; information stimulant; stimulation ;

Increased Euphoric Hallucinations

/CH 3 blood

pressure;

CH_--CH--N Nervousness
C6H5 X'CH3

a-phenyI-N,N-dimet hylphenethylamlne
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247. Hart, R. (1968) Brit. med. J., 2, 432 (Problems in 269. Moorehead, N. C. (1968) J. Irish reed. Ass., 61,
amphetamine usage) 80-84 (Amphetamine consumption in Northern

248. Hawks, D., Mitcheson, M., Ogborne, A. & Ireland)
Edwards, G. (1969) Brit. meal. J., 2, 715-721 270. Nemetz, P. S. (1968) Brit. mecl. J., 3, 803-804
(Abuse of methylamphetamine) (Phenmetrazine psychosis)

249. Hauffman, M., Gylling, B. & Graubner, W. (1966) 271. Nemirovskii, D. E. (t965) Vrach. Delo., 7, 145-147
Liik.-tidn., 63, 213-216 (Disregard for Preludin (On gradicinomania)
addiction) 272. Ney, P. S. (1967) Canad. reed. Ass. J., 97, 1026-1029

250. Herold, E., Kemper, F. & Opitz, K. (1965) Arznei- (Psychosis in a child, associated with ampheta-
mittel-Forsch., 15, 657-659 (Einfluss appetit- mine administration)
hemmender Substanzen auf Kohlerthydrat- und 273. Oehme, P. & Lock, W. (1966) Z. iirztl. Fortbild., 60,
Fettsgurestoffwechsei) 781-790(Drug misuseand addiction)

251. Herulf, B. & Sunesson, T. (1967) Liik.-tidn., 64, 274. Ogbome, H. (1969) New Society, 13, 995-996 (The
1936-1942 (Young drug addicts in Stockholm) methedrine scene)

252. James, J. P. (1968) Lancet, 1, 916 (A methyl- 275. Oswald, I., Jones, H. S. & Mannerheim, J. E.
amphetamine epidemic) (1968) Brit. med. J., 1, 796-799 (Effects of two

253. Jersild, T., Ott, C. & Thiede, J. (1967) Yng. Laeg., slimming drugs on sleep)
13, 1664-1665 (Inoculation hepatitis in narco- 276. Oswald, I. & Thacore, V. R. (1963) Brit. med. J., 2,
maniacs and after tattooing) 427 (Amphetamine and phenmetrazine addiction:

254. Johnson, J. & Milner, G. (1966) Acta psychiat. Physiological abnormalities in the abstinence

scand.,42, 252-263 (Psychiatric complications of syndrome)
amphetamine substances) 277. Osuka, T., Shimizu, T. & Utena, H. (1966) Advanc.

255. Johnson, J. & Milner, G. (1966) Brit. J. Psychiat., neurol. Sci. (Tokyo), 10, 224-226 (Brain ATPase
112, 617-619 (Amphetamine intoxication and in chronic poisoning induced by amphetamine in
dependence in admissions to a psychiatric unit) mice)

256. Kalant, O. J. (1966) The amphetamines : toxicity 278. Pickens, R. & Harris, W. S. (1968) Psychopharmaco-
and addiction (Brookside Monograph No. 5) logia (Berl.) 12, 158-163 (Self-administration of
University of Toronto Press, Toronto d-amphetamine by rats)

257. Kiloh, L. G. & Brandon, S. (1962) Brit. med. J., 2, 279. Rosenberg, C. M. (1968) Med. J. Aust., 1, 1031-1033
40 (Habituation and addiction to amphetamines) (Young drug addicts: addiction and its conse-

258. Knoll, J., Vizi, E. S. & Ecseri, Z. (1966) Arch. int. quences)
pharmacodyn., 159, 442-451 (Psychomimetic 280. Rossi, A. & Montanari, G. (1966) Mondo odonto-
methylamphetamine derivatives) stomat, 8, 183-188 (Pathologic dental manifesta-

259. Kramer, J. C., Fischman, V. & Littlefield, D.C. tions in chronic poisoning with amphetaminic
(1967) J. Amer. reed. Ass., 201, 305-309 (Amphe- substances. Clinical and experimental studies)

tamine abuse. Pattern and effects of high doses 281. Rylander, G. (1967) In" Proceedings of the Fourth
taken intravenously) Worm Congress on Psychiatry, Madrid, 5-11

260. Kuenssberg, E. V. (1962) Brit. med. J., 2, 729-730 September 1966, pp. 1363-1365, Excerpta Medica
(Diethylpropion) Foundation, International Congress Series No.

261. Kuenssberg, E. V. (1963) Brit. med. J., 2, 1406 150, Amsterdam (Addiction to preludin intra-
(Diethylpropion and addiction) venously injected)

262. Lachnit, V. (1965) Wien. Z. inn. Med., 46, 248-254 282. Rylander, G. (1966) Liik.-tidn., 63, 4973-4980
(On the use of so-called anorexigenic drugs) (Preludin addiction from the clinical and medical-

263. Ladewig, D., Battegay, R. & Labhardt, F. (1969) criminological point of view)
Dtsch. med. Wschr., 94, 101-107 (Stimulantien: 283. Sadusk, J. F., Jr (1966) J. Amer. med. Ass., 196, 707
Abh_ingigkeit und Psychosen) (Non-narcotic addiction. Size and extent of the

264. Lancet, 1964, 2, 452 (Amphetamine and delin- problem)
quency) 284. Sano, J. & Nagasaka, U. (1956) Fortschr. Neurol.

265. Lancet, 1965, 1, 1374 (Amphetamine) Psychiat., 24, 291 (Ueber chronischen Weckamin-

266. Lemere, F. (1966) Amer. J. Psychiat., 123, 569 sucht in Japan)
(The danger of amphetamine dependency) 285. Scott, P. D. & Willcox, D. R. C. (1965) Brit. J.

267. MalT-fi, G. & Banff, S. (1966) Vrach. Delo., 9, Psychiat., 111, 865 (Delinquency and the
739-745 (Experimental observations on addiction amphetamines)
and abstinence phenomena in the rat treated 286. Silverstone, J. T. & Stunkard, A. J. (1968) Brit. J.
with analgesics) Pharmacol., 33, 513-522 (The anoretic effect of

268. Maksimowska, M. (1966) Pol. Tyg. Lek., 21, dexamphetaminesulphate)
1938-1940 (Przypadek toksykomanii fenmetrazy- 287. Sj6qvist, F. & Tottie, M. (1969) Abuse of central
nowej--A case of phenmetrazine addiction) stimulants, Almquist & Wiksell, Stockholm
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288. Soria, J. (1967) Act. luso-esp. ?vkmrol., 26, 32-45 292. Utena, H. (1966) Progr. Brain Res., 21B, 192-207

(Sobre la anfetamina en psiquiatria) (Behavioural aberrations in methamphetamine-
289. Tak_.cs, L. (1965) Orv. Hetil., 106, 1611-1613 intoxicated animals and chemical correlates inthe

(Gracidin intoxication--Pondex psychosis) brain)
290. Teracka, A. (1967)Psychiat. Neurol.jap., 69, 597-619 293. Vencovsky, E. & Nevole, S. (1965) _s. Psychiat.,

(Prognostic and criminological studies on the 61, 411-414 (The problem of phenmetrazine
mental disorder caused by the chronic meth- addiction)
amphetamine intoxication) 294. Masaki, T. (1956) The amphetamine problem in

291. Tolentino, I. & D'Avossa, B. (1957) Arch. Psicol. Japan. In: Wld Hlth Org. techn. Rep. Set.,
Neurol. Psichiat., 18, 127-168 (Psychotic reactions No. 102, Geneva, pp. 14-21
and psychosis due to phenylisopropylamine and 295. Wilson, C. W. M. (1968) Adolescent drug dependence,
sympatho-mimetic drugs--amphetamine group) Pergamon Press, Oxford

PIPERIDINE DERIVATIVES

Methylphenidate (S 195; Table XIV) is marketed be judged, pending additional information, as being

as an antidepressant drug. It has limited usefulness definite if somewhat less than that of methylpheni-
in the treatment of narcolepsy. For many years date.
cases of abuse were rare but recently abuse of

methylphenidate has occurred in the USA, 297-299 REFERENCES

the United Kingdom and Sweden. _44 When 296. Ditman, K. S. et al. (1969) Psychopharmacologia
methylphenidate is taken intravenously in a high (Berl.), 14, 1-11 (Dimensions of the LSD,
dose, it produces a clinical picture quite similar or methylphenidate and chlordiazepoxide experi-
identical to that caused by intravenous use of meth- ences)
amphetamine or phenmetrazine. Accordingly, it 297. McCormick, T. C. & McNeel, T. W. (1963) Texas
must be regarded as having high dependence liability State J. Med., 59, 99 (Acute psychosis and
coupled with limited proven therapeutic usefulness. Ritalin abuse)

Afewcasesofabuseofpipradrol(S196)occurred_44 298. Pollack, B. (1964) Amer. J. Psychiat., 121, 189(Report of an unusually large dosage of methyl-
a number of years ago, but in recent years no new phenidate hydrochloride)
cases have been reported. Thus it is difficult to 299. Rioux, B. (1969) Dis. nerv. Syst., 21, 346-349 (Is
rate the dependence potential of pipradrol but it must Ritalin an addiction-producing drug ?)



TABLEXIV. CENTRALNERVOUSSYSTEMSTIMULANTS PIPERIDINEDERIVATIVES

1 2 3 4 5 6 7 8 9 10

Symptoms Pharmaco- Major Abuse-
No. of compound and formula Names (_ of Tolerance Psychic Physical logical dangers potential References

(or chemical name) intoxication dependence dependence notes b of abuse rating

S 194 Dipheme- Restless- No No No Anorexigenic Insomnia Low --
thoxidin ness information information information
(MI)

o
2-(diphenylmethyl)-I -piperidine-
methanol hydrochochloride

, .....

S 195 Methyl- Restless- No Yes No Analeptic; Insomnia; High 244, 296-299
phenidate ness; information information Anti- Toxic

Agitation; depressant; psychosis
I _\ Insomnia; Narcoleptic

"J _ psychosis
--q i_.__ CH/ Toxic

I I_N/] XC--OCH_
I
H

_>phenyl-2-piperidineaceticacid
methyl ester

S 196 Pipradrol Restless- No No No CNS Agitation; Low 244
ness; information information information stimulant; Insomnia
Agitation Narcoleptic;

O OH 0 Depression;
_ICj Fatigue

%a-diphenyl-2-piperidinemethanol

a International Nonproprietary Name proposed by the World Health Organization, if any, or other nonproprietary name, if any; if there is no nonpropri etary name the main
entry in the 3ubsidia Pharmaceutica Index Nominum or in the Merck Index or other generally accepted name. " None" indicates that an International Nonproprietary Name has not
been proposed so far. The following abbreviations show the source of the name used: BAN = British Approved Name; DCF= D_nomination commune fran_;aise; IN = Subsidia
Pharmaceutica Index Nominum; MI = Merck Index, 8th ed.; NFN = Nordisk Farmakop_naevn.

b Current therapeutic use and indications.
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MISCELLANEOUS AGENTS

There are no reports of abuse available on any of 301. Gelfant, S. et al. (1968) Clin. Pharmacol. Ther., 9
the three compounds listed in Table XV. Aminorex 56-60 (Mg pemoline-stimulant effects on per-
(S 197) has been withdrawn from the market because formance of fatigued subjects)
of serious side-effects unrelated to abuse potential.
Since all three drugs are used as psychic stimulants 302. Herbert, E. W. et al. (1968) Clin. PharmacoL Ther.,
or anorexiants 11, 20,800-s03they must be regarded 9, 578-582 (Mg-pemoline: Stimulant effects on

tentatively as potentially having abuse liability equi- performance in fatigued man)
valent to that of pipradrol.

303. Orzack, M. H., Taylor, C. L. & Kornetsky, C.
REFERENCES (1968) Psychopharmacologia (Berl.), 13, 413-417

300. Boissier, J. R. et al. (1967) Thdrapie, 23, 130). 1316 (A research report on the anti-fatigue effects of
(P6moline et p6moline-magnesium. Action psy- magnesium pemoline)
choanaleptique compar6e)



TABLE XV. CENTRAL NERVOUS SYSTEM STIMULANTS MISCELLANEOUS AGENTS

1 2 3 4 5 6 7 8 9 10

Symptoms Pharmaco- Major Abuse-
No. of compound and formula Names a of Tolerance Psychic Physical logical dangers potential References

(or chemical name) intoxication dependence dependence notes b of abuse rating

S 197 Aminorex CNS No No No Anorexic; CNS Low 11, 20
excitation information information information Pulmonary stimulation

O hypertension

/
2-amino-5-phenyl-2-oxazoline ]

[___ _

S 198 Azabon CNS No No No Psycho- CNS Low --
excitation information information information stimulant stimulation

H2C--CH--CH.

(_H2 --S

I
H2C--CH--CH 2

3-sulfanilyl-3-azabicyclo[3,2,2]nonane

S 199 Pemoline CNS No No No Psycho- Unknown Low 300-303
excitation information information information analeptic;

Psychotonic;

/0_ Comparable
NH 2 with caffeine

or methyl-

O// --_ phenidate

2-imino-5-phenyl-4-oxazolidinone;
phenylisohydantoine

a International Nonproprietary Name proposed bythe World Health Organization, if any, or other nonproprietary name, if any; if there is no nonproprietary name, the main
entry in the Subsidia PharmaceuUca Index Nominum or in the Merck Index or other generally accepted name. " None " indicates that an International Nonproprietary Name has not
been proposed so far. The following abbreviations show the source of the name used • BAN = British Approved Name; DCF = D_nomination commune franc,aise; IN = Subsidia
Pharmaceutica Index Nominum; MI = Merck Index, 8th ed.; NFN = Nordisk Farmakop_naevn.

o Current therapeutic use and indications.



HALLUCINOGENS

GENERAL

The most important chemical subgroups in this final and very important factor in precipitating perma-
category are the indoles, the phenylalkylamines with nent mental disorder in predisposed personalities.
methoxy- and/or methylenedioxy- substituents in the The tetrahydrocannabinols include the most

phenyl ring and the tetrahydrocannabinols, active materials found in marijuana [(--)-Ag-THC
The indoles and the phenyl-substituted phenyl- and (--)-AS-THC]. These drugs can now be syn-

alkylamines (hallucinogenic amphetamines) are thesized. Like LSD, they are psychotomimetic 383,

related pharmacologically, if not chemically. Many s85,394 but have sedative rather than stimulating
of the drugs in these two subgroups are hallucinogens effects, show no crossed tolerance to LSD, and are
that create dependence of the hallucinogen (LSD) devoid of the autonomic effects of LSD.

type, which is characterized by moderate psychic These drugs are likely, if available, to produce
dependence, quickly developing tolerance but no dependence of the Cannabis (marijuana) type which
physical dependence. Drugs of this type cause is characterized by moderate to strong psychic
central nervous system excitation, alterations in dependence, little tolerance (?), and absence of
mood ranging from euphoria to dysphoria, anxiety, physical dependence. The symptoms of intoxication
insomnia, anorexia, difficulty in concentrating, with Cannabis include alterations in mood, percep-
marked alterations in sensory perception, changes in tion and judgement, tachycardia, and sometimes
body image and hallucinations. They are usually psychotic symptoms. The dangers of the synthetic
taken in the hope of inducing a mystical experience may be greater than those of Cannabis, because of
leading to a greater understanding of the users' greater potency and because psychotomimetic effects
personal problems and of the universe. These drugs with the pure materials are dose-related? 83, 885,394

appear to be particularly attractive to young people The hallucinogenic anticholinergics can be dis-
of bohemian habits who have rejected the usual missed in a few words. Although the drugs are

goals and mores of their societies, hallucinogenics they are not euphorigenic but dys-
The dangers of these drugs include harm to the phoric. The anticholinergics cause confusion, seda-

person himself or other people as a result of the tion, a delirium with frequently terrifying hallucina-
drug-induced psychosis. In addition, the hallucino- tions, amnesia, and the usual peripheral autonomic
gens may solidify withdrawal from the mainstream signs of dilated and fixed pupils, tachycardia,
of society and identification with a drug-taking flushing etc. The experience is unpleasant, and, even
subculture. Moreover, these compounds can pre- if persons prone to drug dependence try these drugs,
cipitate psychotic states which are more severe and they do so only once. The experience is, in the
which may last longer than normally occurs. "hippie" jargon, strictly a "downer" (unpleasant

Some persons have remained permanently psycho- feeling). There is no significant amount of abuse of
tic after taking hallucinogens. These individuals these materials and no illicit traffic. In the USA,
are generally believed to have been persons who there are reports of a number of cases of adolescents
were " predisposed" to psychiatric disease and who smoking " Asthmador ", a proprietary preparation
were making only marginal personal adjustments in containing stramonium that was sold across the
society. Even if this interpretation is correct, it must counter. As a rule these young people tried the drug

be admitted that the hallucinogen may have been a once only.

-- 80 --
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INDOLES

The prototype drug in this subgroup (Table XVI) potentials. Ibogaine (S 212) has appeared in the
is compound S 219, lysergide (LSD), which produces illicit market in the USA.
dependence of the hallucinogen (LSD) type (see

above). A tremendous literature on LSD exists REFERENCES
which documents fully the dangers of abuse, which

is now widespread in the USA, Canada, the United 304. Sandoz Pharmaceuticals Bibliography on Psychoto-
Kingdom, Australia and many western European mimetics (1943-1966). Reprinted by the US
countries (for references see Table XVI). LSD must Department of Health, Education, & Welfare,
be judged as a very dangerous substance which has National Institute of Mental Health, Washington,
no establishedtherapeuticuse. D.C.

Substances S 200--S 203, S 206, S 208, S 213-S 218 305. Cerletti, A. (1958) In: Helm, R. & Wasson, G. R.,ed., Les champignons haUucinogdnesdu Mexique,
and S 220--S 222 are isomers or congeners of LSD, pp. 268-271, Musrum national d'Histoire natu-
A number of these are much less potent than LSD in relle, Paris (Etude pharmacologique de la
hallucinogenic effect or are not hallucinogenic at all psilocybine)
(compounds S 203, S 213, S 216, S 217, S 220 and 306. Cohen, S. (1965) The beyond within. The LSD
S 222) and accordingly carry a lesser degree of risk story. Atheneum, New York
than LSD. None of these weak hallucinogens has 307. Cohen, S. & Ditman, K. S. (1963) Arch. gen.

been abused. Other compounds are all sufficiently Psychiat., 8, 475 (Prolonged adverse reactions to
potent to make it likely that they would be abused if lysergic acid diethylamide)

308. DeJong, H. H. (1955) Experimental catatonia. A
available (S 200, S 201, S 206, S 208, S 214, S 218 general reaction form of the central nervous
and S 221). system and its implications for human etiology,

Compounds S 202, S 207, S 209, S 223 and S 224 Williams & Wilkins, Baltimore
are derivatives of tryptamine. Dimethyltryptamine 309. Delay, J. (1954) Ann. m_d.-psychoL, 112, N ° 2, 1
(S 209) is a short-acting hallucinogen which is (Les modifications de la persormalitr, produites
effective only if smoked or injected. This compound par la diethylamide de l'acide lysergique (LSD 25))
has been extensively abused and an illicit market in 310. Delay, J., et al. (1959) Ann. m_d.-psychol., 117, N° 1,

891-899 (Les effets somatiques de la psilocybine)
dimethyltryptamine supplied by illegal synthesis has 311. Delay, J., Pichot, P., Lemprri_re, Th., Nicolas-
developed. Diethyltryptamine (S 207) is a similar Charles, P. & Qurtin, A. M. (1958) In: Helm, R.
drug but has not appeared in the illicit market. &Wasson, G. R., ed., Leschampignonshallueino-
Psilocybine (S 224) and psilocin (S 223) are both gdnes du Mexique, Section 5, Ch. 7, Musrum
potent hallucinogens that are effective orally as well national d'Histoire naturelle, Paris (Etude
as parenterally. Illicit traffic in psilocybine has psycho-physiologiqueetcliniquedelapsilocybine)
occurred. Diethyltryptamine, psilocybine and psilo- 312. Delay, J., Pichot, P., Lemprrirre, Th., Nicolas-
cin accordingly must be judged to have high depen- Charles, P. (1958) C.R. Acad. Sci. (Paris), 247,

1235-1238 (Effets psycho-physiologiques de la
dence potential, psilocybine)

Bufotenine [(S 204) has been classed to be a 313. Delay, J., Lhermitte, F., Veridreaux, G. & Veri-
hallucinogen but probably is not. Alpha-methyl- dreaux, J. (1952) Rev. neurol., 86, 81-88 (Modifi-
tryptamine (S 202) has been reported to have cations de l'61ectrocorticogrammedulapinparla
hallucinogenic properties but has not been abused, dirthylamine de l'acide d-lysergique (LSD-25))
The dependence potential of these two compounds is 314. Ditman, K. S., Tietz, W., Prince, B. S., Fargy, E.
therefore difficult to assess. & Maas, T. (1967) J. nerv. ment. Dis., 145, 464

The remaining compounds, S 205, S 210, S 212 (Harmful effects of the LSD experience)
and S 225, are complex molecules that have been 315. Dra_koci, M. (1965) Arch. farmac., 15, 109-115

(Psichozomimetika)
isolated from plants (see "Crude Plant Drugs ", 316. Dubansky, B.,Vyhnankova, M. & Setlik, L. (1968)
below) many of which are used ritualistically by _s. Neurol., 31, 394-399 (Simultaneous occur-
primitive peoples. Their animal and human pharma- rence of neurological symptoms and change of
cology have not been studied sufficiently to permit proprioceptive perception induced by psylocybine
a definite judgement as to their relative dependence in patients with organic brain disorders)



TABLE XVl. HALLUCINOGENS INDOLE DERIVATIVES

1 2 3 4 5 6 7 8 9 10

Symptoms Pharmaco- Major Abuse-
No. of compound and formula Names a of Tolerance Psychic Physical logical dangers potential References

(or chemical name) intoxication dependence dependence notes b of abuse rating

S 200 None; No Possible Improbable No legitimate Like LSD if High if 64
ALA-10 information production; dose high available

1/15th as
O=C--NH(C2Hs) potent as

i LSD

C--CH 3II
0

I (+)-l-acetyI-N-monoet hyl lysergic
acid amide

t_

I S 201 None; No Probable Improbable No legitimate Like LSD if High if 64
ALD-52 information production; dose high available

Equipotent !
O=C--N(C2Hs) 2 with LSD; !

_3 Same

dangers

C--CH
O

(+)-l-acetyl-N,N-diethyl lysergic acid
amide

i

International Nonproprietary Name proposed by the World Health Organization, if any, or other nonproprletary name, if any; if there is no nonproprietary name, the main
entry in the Subsidia PharmaceuUca Index Nominum or in the Merck Index or other generally accepted name. " None " indicates that an International Nonproprietary Name has not
been proposed so far. The following abbreviations show the source of the name used: BAN = British Approved Name; DCF = DdnomJnation commune fran;aise; IN = Subsidia
Pharmaceutica Index Nominum; MI = Merck Index, 8th ed.; NFN = Nordisk Farmakop(_naevn.

b Current therapeutic use and indications.



TABLE XVh HALLUCINOGENS INDOLE DERIVATIVES (continued)

1 2 3 4 5 6 7 8 9 10
Symptoms Pharmaco- Major Abuse-

No. of compound and formula Names a of Tolerance Psychic Physical logical dangers potential References
(or chemical name) intoxication dependence dependence notes b of abuse rating

S 202 None; Alterations Unknown Probable Improbable No legitimate Panic states; High --
AMT in mood; production Schizo-

H Euphoria- phrenic
I dysphoria; reactions;

_CH_--C--NH 2 Alterations in Suicides;perception; Precipitation

L IJ- IJ CH3 tions;Hallucina" of psychosis
Depersonal-

H ization;
Delayed

(_-methyltryptamlne onset

S 203 None; Confers Improbable Improbable No legitimate Weak drug; Low --
BOL-148 cross- production; Short

tolerance Less than course
I O=C--N(C2Hs)2 to LSD 1/85th as

_H 3 potent as

LSD

1

H

(+)-2_bromo-N,N-diethyl lysergic acid
amide

S 204 None; Probably not No Impro_able Improbable Dangerous Cardiac Unknown 64, 319, 327
Bufotenine hallucino- information arrhythmia
(MI) genic;

HO (CH2)2_ N(CH3) 2 Cardio-

vascular
effects

i
H

3-[2(dimethylamino)ethyl]indol-5-ol ;

5-hydroxydimethyltrytamine I



TABLE XVl. HALLUCINOGENS

INDOLE DERIVATIVES I:_IItii_uod)

1 2 3 4 5 8 7 8 g ..... 30.....
No.OfoCOrnpound__andformula Symptoms Pharmaco-

chemical name) Names a of Tolerance Psychic Physical logical dangersMaj°r potentialAbUse"References
intoxication dependence dependence notes b of abuse rating

S 205 None; Not too well Unknown Unknown Unknown No longer Unknown UnknownBulbocapninecharac- 64,326
(MI) used

I O terized;
// Said to be a

O.._ hallucinogen?.CH30

I
(;Ha

6aa-aporphin-11-o1,10- met ho×y-1,2 -
(methylenedio×y)

I

-_°° S 206 DAM-57None; Unknown Possible Unknown No legitimate Could be High if 64,304
production; like LSD if available

I O=C_N(CH3)2 1/1Othas dose high

_3 potent as

LSD

(+)-N,N-dimethylamino lysergic acid
amide

S 207 None; Alterations Unknown Yes Improbable No legitimate Panic states; HighDET in mood; 64
Euphoria- production Schizo-

_ (CH2)_-'- N(C2H5)2 dysphoria; phreniform

Alterations in reactions;
perception; Suicides;
Hallucina- Preclpitation

] tlona; of psychosis
H Depersonal-

N,N-diet hyltryptamine ization



TABLE XVl. HALLUCINOGENS INDOLE DERIVATIVES (continued)

1 2 3 I 4 5 6 7 8 9 10

Symptoms I Pharmaco- Major Abuse-
No. of compound and formula Names a of Tolerance Psychic Physical logical dangers potential References

(or chemical name) intoxication _ dependence dependence notes b of abuse rating

208 None; No Possible Improbable No legitimate Like LSD if High if 322
2,3-DH-LSD information production; dose high available

0 = C -- N(C2Hs)2 1/6th as
I potent as

N_CH 3 LSD

+)-2,3-dthydro-N,N-dlet hyl lysergic
cid amide

209 None; Alterations Unknown; Yes No None; Panic states; High 342, 343,348
DMT in mood; Cross- No legitimate Schizo-

Euphoria- tolerance I production phreniform

I (CH2)_-- N(CH3)2 dysphorla; with LSD reactions;Alterations in Suicides;
oo perception; Precipitation

Hallucina- of psychosis

I H tions;Depersonal-
/,N-dimethyltryptamine ization

i
I

210 None; Unknown Unknown Unknown I Not well Unknown Unknown ' 64,338

Harmaline i charac-

_N terized;

Said to be a
H hallucinogen

CH30 IH

,9-dihydro-7-methoxy-l-methyl-
H-pyrido[3,4b]indole :b

I .I
211 None; Drowsiness; Unknown Unknown Unknown . No approved Unknown Unknown 64, 323,340

Harmine Cyclical use;

_N (banisterine, confused Not well

yageine, etc.) states charac-
terized;
MAO-

CH30 H CH 3 inhibitor

-methoxy-l-methyl-9H-pyrido
],4-b]indole



TABLE XVl. HALLUCINOGENS INDOLE DERIVATIVES (continued)

1 3 4 5 6 7 8 9 10

Symptoms Pharmaco- Major Abuse-
No. O_oCrOmpoundand formula Names st, of Tolerance Psychic Physical logical dangers potential References

chemical name) intoxication dependence dependence notes b of abuse rating

S 212 None; Not well Unknown Unknown Unknown Not used; Unknown Low 64,327, 344
Ibogaine charac- Saidto bea

CH30 terized ; hallucinogen

Excitation;

Epilepsy-like
states

CH2--- CH 3

6,9-methano-5H-pyrido[l',2': 1,2]
azepino[4,5b]indole

S 213 None; Fatigue; No Improbable Improbable No legitimate Drowsiness Very low 332
Isolyserg- Drowsiness information production
amide Headache;

Not
(+)-isolysergic acid amide hallucinatory

I
_, S 214 None; As S 219 No Possible Improbable No legitimate Like LSD if High if 64,304

LAE-32 information production; dose high available

J O= C-_'N --CH 3 1/20th as

potent asH? LSD

H

(+)-N-monoethyl lysergic acid amide

None; As S 219 No Possible Improbable No legitimate Like LSO if High if 64,304
S 215 O=C_N(C2Hs)2 LPD-824 information production; dose high available

1/10th as

potent as
3 LSD

.Jl NH
. Pyrrolidate

(+)-Iysergic acid pyrrolidide;
lysergic acid diethylamide pyrrolidate



TABLE XVh HALLUCINOGENS INDOLE DERIVATIVES (continued)

1 2 3 4 5 6 7 8 9 10
Symptoms Pharmaco- Major Abuse-

No. OloCrOmpoundand formula Names _ of Tolerance Psychic Physical logical dangers potential References
chemical name) intoxication dependence dependence notes b of abuse rating

S 216 None; As S 219 Unknown Improbable Unknown No legitimate -- Low
(-)-LSD production;

Less than
1/70th as

as
(-)-N,N-diethyl lysergic acid amide D-form

S 217 None; As S 219 Unknown Improbable Unknown No legitimate -- Low --
(+)-isoLSD )roduction ;

Less than
1/50th as
)otent as

(+)-N,N-diethyl isolysergic acid amide LSD-25

S 218 None; As S 219 No Possible Improbable No legitimate Like LSD if High if 64,304
LSM-775 information production; dose high available

l/lOth as
potent as

(+)-Iysergic acid morpholide LSD

I S 219 Lysergide Alterations Yes Yes No No legitimate Panic states High 64,304, 306,
(Syn.: LSD. in mood; )roduction Schizo- 307,309, 313-oo

-_ //O LSD-25) Euphoria- )hreniform 315,318, 320-
C--N(C2Hs)2 dysphoria; states; 322,326, 327,

f __8 78J___I4 Alterations Suicide; 330,331,333-

6 insensory Precipitation 337,339,341,
9 N -- CH 3 perception; of permanent 345,346, 348,

Depersonal- psychosis 351,352, 369,
ization; 374
Entoptic hal-
lucinations;
Time hal-

2 lucinations;
Dilated

1 pupils;
I Hyperactive
H reflexes

(+)-ergoline-8/_-carboxamide,9,10-.
didehydro-N,N-diet hyl-6-met hyl;
(+)-N,N-diethyl lysergamide

S 220 None; As S 219 No Improbable Improbable No legitimate Weak drug Low 64,304
MLA-74 information )roduction;

Less than
1/25 as

(+)-l-met hyI-N-mo noethyl potent as
lysergicacidamide LSD

S 221 None; As S 219 No Probable Improbable No legitimate Like LSD if High if 64,304
MLD-41 information production ; dose high available

1/3rd as
(+)-l-methyI-N,N-diethyl potent as
lysergicacidamide LSD



TABLE XVI. HALLUCINOGENS INDOLE DERIVATIVES (conc/uded)

1 2 3 4 5 6 7 8 9 10

Symptoms Pharmaco- Major Abuse-
No. of compound and formula Names a of Tolerance Psychic Physical logical dangers potential References(or chemical name) dependence dependenceintoxication notes b of abuse rating

S 222 None; As S 219 No Possible Improbable No legitimate Weak drug; Low 64, 304
MPD-75 information production; Shortaction

Less than
1/20th as

(+)-l-methyl lysergic acid potent as
pyrrolidide LSD

S 223 None; Relatively No Probable Improbable LSD-like; Same as High 64, 352
Psilocin non-toxic information 1/15th as LSD and

OH potent psilocybine

(Dephos-

(CH 2)2-- N(CH3) 2 phorylated
psilocybine;
Probably the
active

H metabolite)

3-[2-dimethylamino)ethyl]indol-4-01

I S 224 Psilocybine Relatively Yes; Yes No No legitimate Panic states High 64, 305, 310-
oo O non-toxic Cross- production; Schizo- 312, 316-318,

ii/O H tolerance LSD-like; phreniform 325, 327, 329,

I O/P'-. with LSD 1/15th as reactions; 330, 334, 335,O(--) potent Suicide; 341,352, 368

_j_ (+) Precipitationof psychoses

_,_ (CH 2) 2"_ i(CH3)2

I
H

3-(2-dimethylaminoethyl)-indol-4-yl-
dihydrogen phosphate

S 225 None; Not well Unknown Unknown Unknown No legitimate Unknown Unknown 64, 321,328
Yohimbine charac- production;

terized; Said to be

a pure
N hallucinogen

OH

Yohimban-16a-carboxylic acid,
17a-hyd roxy-met hylester
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317. Dubansky, B. & Vyhnankova, M. (1965) Activ. 332. Isbell, H. & Gorodetzsky, C. W. (1966) P.,rch,,-
nerv. sup. (Praha), 7, 307 (Pathologic laughter as pharmacologia (Berl.), 8, 331 (Effect of alkaloids
manifestation of the psychotomimetic action of of ololiuqui in man)

psilocybin) 333. lsbell, H., Miner, E. J. & Logan, C. R. 11959)
318. Efron, D. H., Holmstedt, B. & Kline, N. S., ed., Psychopharmacologia (BerL), 1, 20-28 (Relation-

(1967) Ethnopharmacologic search for psycho- ships of psychotomimetic to antiserotonin

active drugs, US National Institute of Mental potencies of congeners of lysergic acid diethbl-
Health, Psychopharmacology Research Branch, amide)

US Government Printing Office, Washington, 334. Isbell, H., Wolbach, A. B. & Miner, E. J. (1961)
D.C. (Public Health Service Publication No. 1645) Psychopharmacologia (BerL), 2, 147 (Cross-

319. Fabing, H. D. & Hawkins, J. R. (1956) Science, 123, tolerance between LSD and psilocybin)

886 (Intravenous bufotenine injection in the 335. Jaffe, J. H. (1965) In: Goodman, L. S. & Gilman, A.,
human being) ed., The pharmacological basis of therapeutics,

320. Frosch, W. A., Robbins, E. S. & Stern, M. (1965) 3rd ed., pp. 285-231. Macmillan, New York
New Engl. J. Med., 273, 1235 (Untoward reac- (Chapter 16, Drug addiction and drug abuse)
tions to lysergic acid diethylamide (LSD)
resulting in hospitalization) 336. Jarvik, L. F., Kato, T., Saunders, B. & Moralishrih,

321. Gershon, S. & Lang, W. J. (1962) Arch. int. E. (1968) In: Efron, D. H.,ed.,Psychopharmaco-
Pharmacodyn., 135, 31 (A psycho-pharmaco- logy. A review of progress, 1957-1967, pp. 1247-
logical study of some indole alkaloids) 1252, Public Health Service Publication No. 1836,

322. Gorodetzsky, C. W. & Isbell, H. (1964) Psycho- Washington, D.C., US Government Printing
pharmacologia (Berl.), 6, 229 (A comparison of Office (LSD and human chromosomes)
2,3-dihydro-lysergic acid amide with LSD-25) 337. Leuner, H. (1968) Pharmakopsychiat. Veuro-

323. Hochstein, F. A. & Paradies, A. M. (1957) J. Amer. psychopharm., 1, 275-290 (Ueber den Missbrauch
chem. Soc., 79, 5735 (Alkaloids of Banisteria yon LSD-25)
caapi and Prestonia amazonicum) 338. Naranjo, C. (1967) pp. 385-391 in ref. 318 (Psycho-

324. Hoffman, A. (1963) Botanical Museum Leaflets, tropic properties of the harmala alkaloids)
Harvard University, 20, 194 (The active principles 339. New Engl. J. Med., 1966, 274, 285 (Further con-
of the seeds of Rivea corymbosa and lpomea sideration of dangers of LSD)

violacea) 340. Pennes, H. H. & Hoch, P. H. (1957) Amer. J.
325. Hofmann, A., Heim, R., Brack, A. & Kobel, H. Psychiat., 113, 887 (Psychotomimetics, clinical

(1958) Experientia (Basel), 14, 107 (Psilocybin, and theoretical considerations: Harmine, WIN-
ein psychotroper Wirkstoff aus dem mexika- 2299 and Nalline)

nischen Rauschpilz Psilocybe mexicana Heim) 341. Pfeiffer, C. C. & Murphee, H. B. (1965) In: Di-
326. Hollister, L. E. (1968) In: Efron, D. H., ed., Palma, J.D.,ed.,Drill'spharmacologyinmedicine,

Psychopharmacology. A review of progress, 3rd ed., pp. 321-336, McGraw-Hill, New York
1957-1967, pp. 1253-1261, Public Health Service (Chapter 22, Introduction to psychotropic drugs
Publication No. 1836, US Government Printing and hallucinogenic drugs)

Office, Washington, D.C. (Human pharmacology 342. Rosenberg, D. E., Isbell, H., Miner, E. J. &
of lysergic acid diethylamid (LSD) Logan, C. R. (1964)Psychopharmacologia (Berl.),

327. Hollister, L. E. (1968) Chemical psychoses--LSD 5, 217 (The effect of N,N-dimethyltryptamine in
and related drugs, Ch. C. Thomas, Springfield human subjects tolerant to lysergic acid diethyl-

328. Holmberg, G. & Gershon, S. (1961) Psycho- amide)
pharmacologia (BerL), 2, 93 (Autonomic and
psychic effects of yohimbine hydrochloride) 343. Rosenberg, D. E., Isbell, H. & Miner, E. J. (1963)

329. Hollister, L., Prusmack, J. M. & Rosenquist, N.J. Psychopharmacologia (Bed.), 4, 39 (Comparison
(1960) d. herr. ment. Dis., 131, 428 (Comparison of a placebo, N-dimethyltryptamine and 6-hydr-
of three psychotropic drugs (psilocybin, JB-329 oxy-N-dimethyltryptamine in man)
and IT-190) in volunteer subjects) 344. Schneider, J. A. & Siggs, E. B. (1957) Ann. N. Y.

330. Isbell, H. (1959) Psychopharmacologia (BerL), 1, 29 Acad. Sci., 66, 765 (Neuropharmacological
(Comparison of the reactions induced by psilo- studies on ibogaine, an indole alkaloid with
cybin and LSD-25 in man) central-stimulant properties)

331. Isbell, H., Belleville, R. E., Fraser, H. F., Wikler, A. 345. Solms, H. (1956) or. clin. exp. Psychopath., 17, 429
& Logan, C. (1956) Arch. Neurol. Psychiat., 76, (Relationships between chemical structure and
468 (Studies on lysergic acid diethylamide psychoses with the use of psychotoxic substances)
(LSD-25). I. Effects in former morphine 346. Stoll, W. A. (1947) Schweiz. Arch. NeuroL Psychiat.,
addicts and development of tolerance during 60, 279 (Lysergsiiurediiithylamid, ein Phantasti-
chronic intoxication) cum aus der Mutterkorngruppe)
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347. Szara, S. (1956) ExperieHtia (Base/), 12,441 (Dime- 3 50. Turner, W. J., Merlis, S. & Carl, A. (1955)_Amer.
thyltryptamin:Itsmetabolism in man;therclation J. Psychiat., 112, 466 (Concerning theories of
of its psychotic effects to serotonin metabolism) indoles in schizophrenigenesis)

348. Szfira, S. (1957) In: P.s3"c/lotropic druzs, pp. 460-467,
351. Walaszek, E. J. & Chapman, J. E. (1962)

Amsterdam, Elsevier (The comparison of the
J. Pharmacol. exp. Ther., 137, 285-290 (Bulbo-

psychotic effect of tryptamine derivatives with the capnine: an adrenergic and serotonine blocking
effects of mescaline and LSD-25, in self-experi- agent)
ments)

349. Szfira, S. & Hearst, E. (1962) Ann. N.Y. Acad. Sei., 352. Wolbach, A. B., Miner, E. J. & Isbell, H. (1962)
96, 134 (The 6-hydroxylation of tryptamine Psychopharmacologia (Berl.), 3, 219 (A com-
derivatives: A way of producing psychoactive parison of psilocin with psilocybin, mescaline and
metabolites) LSD-25)

PHENYLALKYLAMINES WITH METHOXY- SUBSTITUENTS

ON THE PHENYL RING

The prototype drug of this class (Table XVII) is 356. Lewin, L. (1964) Phantastica. Narcotic andstimulat-

mescaline (S 226), a close chemical relative of ing drugs, their use and abuse. [Translation from

amphetamine. It is the most active material found in German] E. P. Dutton, New York

peyote and was the first of the hallucinogens to be 357. Mayer-Gross, W. (1951) Brit. med. J., 2, 317

isolated, synthesized and investigated. 3_3, 354,s56,3_7, (Experimental psychoses and other mentalabnormalities produced by drugs)
ae6 Though less potent, its effects are identical to 358. Philips, G. F. & Mesley, R. J. (1969) J. Pharm.
those of LSD and crossed tolerance between mesca- Pharmacol., 21, 9-17 (Examination of the
line and LSD has been proved. 3G8,3G9 hallucinogen 2,4-dimethoxy-4-methyl ampheta-

An active illicit market exists. Mescaline is a drug mine)

of high abuse potential with no established therapeu- 359. Shulgin, A. T. (1964) Nature (Lond.), 201, 1120
tic use. (3-methoxy-4,5-methylenedioxyamphetamine:A

A large number of phenylalkylamines with meth- new psychotomimetic agent)

oxy- and/or methylenedioxy- substituents on the 360. Shulgin, A. T. (1966) J. reed. Chem., 9, 445 (The six
trimethoxyphenyl-isopropylamines (trimethoxy-

phenyl ring have been synthesized _50, 305 and many amphetamines))
more could be made. There seemed to be little 361. Shulgin, A. T., Bunnell, S. & Sargent, T. (1961)
point in listing all of these potential hallucinogens Nature (Lond.), 189, 1011 (The psychotomimetic
at this time. Two of them, compounds S 228 (TMA) properties of 3,4,5-trimethoxyamphetamine (T-
and S 227 (STP or DOM), have been sufficiently MA))

characterized as having mescaline-like effects in 362. Smythies, J. R. & Gibson, W. C. (1955) J. merit. ScL,

man 355, 358, _63-36_ so that they nmst be rated as 101, 317 (3,4,5-trimethoxyphenyl-fl-aminopro-

having high dependence potential. In addition, S 227 pane)

(STP) has appeared in the illicit market. 363. Snyder, S. H., Faillace, L. & Hollister, L. (1967)
Science, 158, 669 (2,5-Dimethoxy-4-methyl-
amphetamine (STP): A new hallucinogenic
agent)

364. Snyder, S. H., Faillace, L. A. & Weingartner, H.
REFERENCES (1968) Amer. J. Psychiat., 125, 357 (DOM

(STP): A new hallucinogenic drug, and DOET:
353. Beringer, K. (1928) Arch. argent. Neuro1., 2, 145 Effects in normal subjects)

(La intoxicaci6n por la mescalina) 365. Snyder, S. H. & Richelson, E. (1968) In: Efron,
354. Buchanan, D. N. (1929) Brit. J. Med. Psychol., 9, D.H., ed. Psychopharmacology. A review of

67-88 (Meskalinrausch) progress, 1957-1967, pp. 1199-1210, Public Health
355. Hollister, L. E., Macnicol, M. F. & Gillespie, M.K. Service Publication No. 1836, US Government

(1969) Psychopharmacologia (Berl.), 14, 62-73 Printing Office, Washington, D.C. (Relationships
(A hallucinogenic amphetamine analog (DOM) between the conformation of psychedelic drugs
in man) and theirpsychotropicpotency)



TABLE XVll. HALLUCINOGENS PHENYLALKYLAMINES WITH METHOXY- SUBSTITUENTS ON PHENYL RING

1 2 3 4 5 6 7 8 9 10

Symptoms Pharmaco- Major Abuse-
No. of compound and formula Names st of Tolerance Psychic Physical logical dangers potential References

(or chemical name) intoxication dependence dependence notes b of abuse rating

S 226 None; Nausea; Yes; Also Yes No No Panic High 353, 354, 356,
Mescaline Vomiting; cross- legitimate reactions; 357, 366-369

CH_-O\ Change in tolerance production Suicide;mood ; to LSD-25 Prolonged
Euphoria- psychotic

(_ dysphoria; reaction
CH_-O-- --(CH2)2NH2 Alterations

in sensory
O/ perception ;CH_- Hallucina-

tions
3,4,5-trimethoxy-phenethylamine

S 22"/ None; Mescaline- Unknown Yes Improbable No Panic High 355,358, 363-
STP; DOM like legitimate reactions; 365

OCH3 production Suicide;Prolonged
I / H psychotic

_ reaction
--CH__ _NH2_., CH3--

I / CH3
CH30

2,5-dimethoxy-4-met hyl-am phetamine

S 228 None; Mescaline- No No No No Panic High 359-362, 365
TMA like; information information information legitimate reactions;

Twice as production Schizophreni-

CHs-_ H potent fOrmsuicide;ProlongedStates;
CH_'O CH 2"-"C--NH2 psychotic

CH_.Oj--_ _CH3 reaction

a-methylmescaline;
3,4,5-trimethoxy-isop ropylamine

a International Nonproprietary Name proposed by the World Health Organization, if any, or other nonproprietary name, if any; if there is no nonproprietary name, the main
entry in the Subsidia Pharmaceutica Index Nominum or in the Merck Index or other generally accepted name. " None" indicates that an International Nonproprietary Name has not
been proposed so far. The following abbreviations show the source of the name used: BAN = British Approved Name; DCF = D_nomination commune francaise; IN = Subsidia
Pharmaceutica Index Nominum; MI = Merck Index, 8th ed.; NFN = Nordisk Farmakop_.naevn.

b Current therapeutic use and indications.
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366. Stockings, G. T. (1940) J. merit. Sci., 86, 29 (A 368. Unger, S. M. (1963) Psychiatry, 26, t11-125
clinical study of the mescaline psychosis with (Mescaline, LSD, psilocybin and personality

special reference to the mechanism of the genesis change)
of schizophrenia and other psychotic states) 369. Wolbach, A. B., Isbell, H. & Miner, E. J. (1962)

367. Thale, T., Gabrio, B. W. & Solomon, K. (1950) Psychopharmacologia (BerL), 3, 1 (Cross-
Amer. J. Psychiat., 106, 686-691 (Hallucinations tolerance between mescaline and LSD-25 with a
and imagery by mescaline) comparison of the mescaline and LSD reactions)

HALLUCINOGENIC ANTICHOLINERGICS

As explained above, the subjective reaction to 373. Innes, I. R. & Nickerson, M. (1965) In: Goodman,

these drugs (Table XVIII) is dysphoric and not L.S. & Gilman, A., ed., The pharmacological
euphoric, and, although persons prone to drug basis of therapeutics, 3rd ed., pp. 521-545,

Macmillan Co., New York (Drugs inhibiting the
dependence may try them once, they do not do so a

action of acetylcholine on structures innervated
second time. Accordingly, their abuse potential is by postganglionic parasympathetic nerves (anti-
very low or non-existent even though their psycho- muscarinic or atropinic drugs))

toxicity is quite high. 374. Isbell, H., Rosenberg,D. E., Miner, E. J. &
Some of the antihistamines and benactyzine can, Logan, C. R. (1964) Neuropsychopharmacology,

in high dose or in very susceptible persons, cause an 3, 440-446 (Tolerance and cross-tolerance to
atropine-like psychosis. 64,a70,3_x scopolamine, N-ethyl-3-piperidyl benzilate (JB-

318) and LSD-25)
375. Lewin, L. (1964) Phantastica. Narcotic andstimulat-

REFERENCES ing drugs [Translation from German] Routledge

370. Banshikov, V. M. & Stolarov, G. V. (1966) Zh. and Kegan Paul, London
Nevropat. Psikhiat., 66, 464-468 (Psychotomime- 376. Pfeiffer, C. C. & Murphree, H. B. (1965) In:
tic substances with anticholinergic action) DiPalma, J. R., ed., Drill's pharmacology in

371. Fink, M. & Itil, T. (1968) In: Efron, D. H., ed., medicine, 3rd ed., pp. 321-336, McGraw-Hill,
Psychopharmacology. A review of progress New York (Chapter 22, Introduction to psycho-
1957-1967, pp. 1231-1239, Public Health Service tropic and hallucinogenic drugs)
Publication No. 1836, US Government Printing 377. Vojt_chovsk_, D., Krus, S., Grof, S., Vitek, V.,
Office, Washington, D.C. (Neurophysiology of Ry_anek, K., Kunz, K. & Skala, J. (1967) In:
phantastica: EEG and behavioral relations in Brill, H., ed., Neuro-psycho-pharmacology, pp.
man) 388-389, Excerpta Medica Foundation, Amster-

372. Haen, P. de (1964) Drugs hi research, P. de Haen, dam (Experimental psychoses induced by
New York benactyzine in alcoholics)



TABLE XVIII. HALLUCINOGENS HALLUCINOGENIC ANTICHOLINERGICS

1 2 3 4 5 6 7 8 9 10

Symptoms Pharmaco- Major Abuse-
No. of compound and formula Names a of Tolerance Psychic Physical logical dangers potential References

(or chemical name) intoxication dependence dependence notes _ of abuse rating

S 229 None; Dry mouth; Yes No (in fact No Cholinergic Poisoning; None 370,371,373,
Atropine Dry skin; used as blocker Toxic 375-376

Hot skin ; deterrent psychosis
Tachycardia; to abuse)
Flushing;

H2COH Diminished

-- C/--- O --CH 3 Dilated and
fixed pupils;
Disorienta-
tion;
Confusion;
Sedation;

1aH,SaH-tropan-3a-ol(:j: )-tro pate (ester); Hallucina-
{ (±)-hyoscyamine tions

I S 230 None; Like Yes No (in fact No No Poisoning; None 374JB-318 scopolamine used as production Toxic
deterrent psychosis
to abuse)

OH t
C2H5

N-ethyl-3-piperidyl benzilate

a International Nonproprletary Name proposed by the World Health Organization, if any, or other nonproprietary name, if any; ifthere is no nonproprietary name, the main
entry in the Subsidia Pharmaceutica Index Nominum or in the Merck Index or other generally accepted name. " None" indicates that an International Nonproprietary Name has not
been proposed so far. The following abbreviations show the source of the name used: BAN --- British Approved Name; DCF = D6nomination commune fran(;aise; IN = Subsidia
Pharmaceutica Index Norninum; MI = Merck Index, 8th ed.; NFN = Nordisk Farmakop_naevn.

b Current therapeutic use and indications.



TABLE XVlll. HALLUCINOGENS HALLUCINOGENIC ANTICHOLINERGICS (continued)

1 2 3 4 5 / 6 7 8 9 10 --

Symptoms I Pharmaco- Major Abuse-
No. of compound and formula Names a of Tolerance Psychic Physical logical dangers potential References

(or chemicalname) dependence dependenceintoxication notes _ of abuse rating

S 231 Mixture of: None; Typical Unknown No No None Poisoning; None 329, 372
JB-329 atropine-like Toxic

OH O delirium c psychosis

C --0--____N2

C]2H5

N-et hyl-2-pyridolidylmethylphenyl-
cyclopentyl glycolate

and

OH O H

_ ,____N

I 02H5

N-ethyl-3-piperidyl phenylcyclopentyl
glycelate

S 232 None; Marked CNS Yes No No Anaesthetic Poisoning; None 370,373, 374,
Scopolamine effects; premedica- Toxic 376

Less cholin- tion ; psychosis
ergic block- Amnesic
ing effect;
Dry mouth;

H2COH O Dry skin;
- I _ --_--_O N Tachycardia

/_._ C-- C--O _ --CH3 Flushing;Diminished
salivation;
Dilated and
fixed pupils;
Confusion;
Sedation;

laH,5aH-t ropa n-3a-ol,6/g,7/_-epo xy-(-)- Hallucina-
tropate (ester); tions;
6_,7/3-epoxy-3a-tropanyl s-(-)-tropate; Disorienta-
(-)-scopolamine, (-)-hyoscine tion

c There are a large number of other piperidyl benzilates with atropine-like effects. These can be found in reference 64.
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TETRAHYDROCAN NA BINOLS

Only seven compounds of this type were selected 384. Isbell, H. (1968) Bull. Probl. drug depend., Adden-
for this review of more than a hundred that have dum 1, pp. 1-32 (Substances occurring naturally

been synthesized (S 233 to S 238; Table XIX). They in marihuana (Cannabis sativa) and identical or
related semisynthetic or synthetic materials)were chosen because they have been made syn-

thetically, are found in Cannabis (S 233 and S 235), 385. Isbell, H., Gorodetzsky, C. W., Jasinski, D.,Claussen, U., Spulak, F. v. & Korte, F. (1967)
are racemates or isomers (S 234, S 236 and S 237), Psychopharmacol., 11, 184 (Effects of (_).__9.
or are chemical derivates of synthetic tetrahydro- trans-tetrahydrocannabinol in man)
cannabinol that have been shown to induce effects 386. Keeler, M. H. (1968) Dis. nerv. Syst., 29, 314-315
similar to those of Cannabis in animals and in man. (Marihuana induced hallucinations)
Many additional congeners will certainly be prepared 387. Loewe, S. (1950) Naunyn-Schmiedeberg's Arch. exp.
in the future. Path. Pharmak., 211, 175-193 (Cannabiswirk-

All of these tetrahydrocannabinols, while of great stoffe und Pharmakologie der Cannabinole)
388. Loewe, S. (1944) In: Mayor's Committee onscientific interest and importance, have no proven

therapeutic use. All are hallucinogens if taken in Marihuana, The marihuana problem in the city ofNew York, pp. 149-212, Jacques Cottell Press,
a sufficient dose. All must be rated as having high Lancaster, Pa. (Pharmacological study)
potential for producing dependence of the Cannabis 389. Mechoulam, R. & Gaoni, Y. (1965) J. Amer. chem.
type. Soc., 87, 3273 (The total synthesis of dl-A1-

tetrahydrocannabinol, the active constituent of
hashish)

REFERENCES 390. Mechoulam, R. & Gaoni, Y. (1967) J. Amer. chem.
Soc., 89, 4552 (A stereoscopic synthesis of
(__).AXand Al(6).tetrahydrocannabinols )

378. Adams, R. & Baker, B. R. (1940) J. Amer. chem. 391. Petrzilka, T., Haefliger, W., Sikemeier, C., Dhloff,
Sot., 62, 2405 (Structure of cannabinol. VII. G. & Eschenmoser, A. (1967) Helv. chim. Acta.,
A method of synthesis of tetrahydrocannabinol 50, 719 (Synthese und Aktivit_it des (--) Cannabi-
that possessesmarihuana activity) diols. VorlaufigeMitteilung)

379. Adams, R., Lowew, C., Jellenik, C. & Wolff, H. 392. Petrzilka, T. & Sikemeier, C. (1967) Helv. ehim.
(1941) J. Amer. chem. Soc., 63, 1971 (Tetra- Aeta., 50, 1416(UeberlnhaltstoffedesHaschisch
hydrocarmabinol analogs with marihuana acti- (2 Vorl_iufige Mitteilung). Synthese yon
vity, IX) (--)A_,l.3,4.trans-tetrahydrocannabinol sowie

380. Bicher, H. L & Mechoulam, R. (1968) Arch. int. (4-)'2xs'_-3"4"trans'tetrahydr°cannabin°l)
Pharmacodyn., 172, 24 (Pharmacological effects 393. Petrzilka, T. & Sikemeier, C. (1967) Helv. chim.
of two active constituents of marihuana) Acta., 50, 2111 (Ueber Inhaltstoffe des Haschisch.

III. (Conversion of (--)A_,_-3,4.trans-tetrahydro-
381. Dagirmanjian, R. & Boyd, E. (1962) J. Pharmacol. cannabinol to (1)-Ax,_-3,4-trans-tetrahydrocanna-

Ther., 135, 25 (Some pharmacological effects of binol)
two tetrahydrocannabinols) 394. Scheckel, C. L., Boff, E. & Dahlen, P. (1968)

382. Fahrenholtz, K. E., Lurie, M. & Kierstead, W.R. Science, 160, 1476 (Behavioural effects in
(1966) J. Amer. chem. Soc., 88, 2079 (Total monkeys of dl-AS-tetrahydrocannabinol and
synthesis of dl-A_ and dl-A_-tetrahydrocannabi - dl-Ag-tetrahydrocannabinol, racemates of two
nols, racemates of the active constituents of biologically active marihuana constituents)
hashish) 395. Williams, E. G., Himmelsback, C. K., Wikler, A.,

383. Hollister, L. E., Richards, R. K. & Gillespie, H.K. Ruble, D. C. & Lloyd, B. J. (1946) Pub. Hlth
(1968) Clin. PharmacoL Ther., 9, 783 (Comparison Rep. (Wash.), 61, 1059 (Studies on marihuana
of tetrahydrocannabinol and syrihexyl in man) and pyrahexyl compounds)



TABLE XlX, HALLUCINOGENS TETRAHYDROCANNABINOLS (c_nh'n./_/_

1 2 3 4 5 6 7 8 9 10

Symptoms Pharmaco- Major Abuse-
No. of compound and formula Names a of Tolerance Psychic Physical logical dangers potential References

(or chemical name) intoxication dependence dependence notes b of abuse rating

S 236 None; Not known No Probable No -- Alterations High 382, 384, 394
(_)-ALTHC in man; information information in mood and
( L)-_LTHC Marked judgement;

alteration in Psychotic
behaviour episodes
of monkeys

( ± )-ALtrans-tetrahydrocannabinol ;
( ± )-ALtrans-tetrahydrocannabinol ;
(racemate of S 235)

S 237 None; No Probable No Marijuana- Alterations High if 378, 384,388
Synthetic information information like in man in mood and available
THC anddogbut judgement; in large

CH 3 OH very low Psychotic amounts

potency episodes

C5H11(n)

1

C 0
I /"

CH 3 CH 3

(+)-10a,6a-letrahydrocan nabinol ;
6H-dibenzo[b,dJ-pyran-1 -ol-7,8,9,10-
tetrahydro-6,6,9-trimethyl-3-pentyl

S 238 None; Similar to Probably Probable Possible None Alterations High 64, 379,383,
Parahexyl S233; some in mood, 387,395

Marked judgement
CH3 OH sedation and attention;

Psychosis

/

C6H13 (n)

C O
/\

OH 3 CH 3

3-n-hexyl-tetrahydrocan nabinol;
6H-dibenzo-[b,d]-pyran-1 -o1-7,8,9,10-
tet rahyd ro-6,6,9-t ri met hyl-3-hexyl

_a



TABLE XlX. HALLUCINOGENS

TETRAHYDROCANNABINOLS (concluded)

1 2 3 4 5 6 7 8 9 10
No. O_oCrOmpoundand formula Symptoms Pharmaco- Major Abuse-chemical name) Names a of Tolerance Psychic Physical

logical dangers potential References
Intoxication dependence dependence notes b of abuse rating

S 239
None; Similar

Probable No The most Alterations J High 381,384
to No

DMHP S 233; information information potent In mood, II CH_ OH Marked

//_ ./_ _H3_ sedation; tetrahydro- judgement fMarked cannabinol and attention;|
derivative Psychosis; |

_ //_ __C__C_C,H1 j postural
l _ k // i_! I _ hypotension yet known Postural |

hypotension |

C o
/\

CH 3 CH 3

6H-dibenzo-[b,d].pyran-l-ol.7,8,9,10.
tet rahydro-6,6,9-trimethyl-3-[1,2-
dimethylheptyl]
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MISCELLANEOUS HALLUCINOGENS

Only one compound is listed in this group, REFERENCES

phencyclidine (l-(1-phenyl-cyclohexyl)-piperidine). 396. Cohen, D. B., Rosenbaum, G., Luby, E. D. &
This drug is marketed as an intravenous anaesthetic, Gottleib, J. (1962) Arch. gen. Psychiat., 6, 395

for veterinary use only. 89639a Phencyclidine is not (Comparison of phenylcyclidine hydrochloride
(Sernyl) with other drugs)

used as an anaesthetic in man because it causes a 397. Davies, B. M. & Beech, H. R. (1960)J. ment. Sci.,
severe psychotic reaction, which has not been well 106, 912 (The effect of 1-arylcyclohexylamine

(Sernyl) on twel';'e normal volunteers)
characterized, but which is manifested by marked

398. Jaffe, M. H. (1964) Anesth. Analg. Curr. Res., 43,
depersonalization. 4°° Although the effects of 221 (An anaesthetic for the chimpanzee: 1-(1-

phencyclidine are believed to be dysphoric, it has phenyl cyclohexyl) piperidine hydrochloride)
399. ,1".Psychedelic Drugs, 1968, 1, No. 2, 146 (The peace

appeared in the illicit market in the USA and is pill)

thought to have been illegally synthesized. 399 400. Pollard, J. (2. et al. (1960) Psychiatry, 1, 377

Accordingly it must be regarded as having moderate (Controlled sensory input: A note on the technic
of drug evaluation with a preliminary report

potential for abuse, studyof Sernyl,psilocybinandLSD)



CRUDE PLANT DRUGS

This is a very interesting group of materials well characterized but appears to be mild. Its
(Table XX) that pose some difficult problems. In dependence potential is low.
most instances neither the animal nor the human The seeds of the morning-glories, Rivea corymbosa
pharmacology of the crude drugs has been well and Ipomea violaeea (S 250), contain compounds
characterized. Many of them are used in religious that are congeners of LSD but that are not truly
rites by primitive peoples. Their effects can in hallucinogenic 4o7,41g Many other varieties of morn-
several eases be attributed to the most potent drug ing-glory contain varying amounts of these drugs.
that they are known to contain. The seeds are used ritualistically by Mexican Indians.

Anhalonium lewinii (S 242) or peyote contains Eating morning-glory seeds became popular for a
mescaline and is used in sacramental fashion in the time in the USA but the practice has spontaneously
rites of the Native American Church. Even though died out because of the low activity and unpleasant
peyote causes more nausea and vomiting than side-effects. The dependence potential of morning-
mescaline or LSD, a small illegal traffic in it has glory seeds is regarded as being very low.
developed which is entirely unrelated to its religious Datura stramonium (S 245) contains belladonna
use. It is a hallucinogen and has at least moderate alkaloids and belongs to the group of anticholinergic
potential for producing dependence. Psiloeybe hallucinogens. Datura has no or very low depen-
mexicana (S 248) is a small mushroom found in dence potential because of the unpleasantness of its
Mexico, which contains psilocybine and psilocin, effects. It is sometimes used to adulterate Cannabis.
It is used in religious and therapeutic rituals by
Mexican Indians. It is hallucinogenic and illicit use
and traffic in the mushroom has occurred. Like RErERE_C_

peyote, it must be judged to have definite dependence
potential. 401. Altschul,S. v. R. (1967)pp. 307-314in ref. 318

The bark, seeds and pods of several trees, Anaden- (Vilca and its use)
anthera peregrina (S 241), Mimosa hostilis and Virola 402. Beringer, K. (1928) Arch. argent. Neurol., 2, 145

(La intoxicaci6n per la mesealina)
calophylla, are ground and used as snuff by Indians 403. Brekhmam. I. I. & Sam, Y. A. (1967) p. 415 in
in South America and the Caribbean Islands. ref. 318 (Ethnopharmacological investigation of
These materials contain principally dimethyl- some psychoactive drugs used by Siberian and
tryptamine and congeners of dimethyltryptamine. Far-Eastern minor nationalities of USSR)
No illicit traffic in these materials has yet occurred 404. Delourme-Houde, J. (1944) Etude de l'Iboga,
but they must be regarded as having some depen- Thesis, University of Paris

dence potential if available. 405. Deulofeu, V. (1967)pp. 393-402in ref. 318(Chemi-
Less is known about Banisteropsis caapi (S 244), cal compounds isolated from Banisteriopsis and

related species)
Amanita muscaria (S 243) and Tabernanthe iboga 406. Eugster, C. H. (1967) pp. 416-418 in ref. 318
(S 249) but all have been described as being hallucino- (Isolation, structure and synthesis of central-
genic. No rating of dependence potential can be active compounds from Amanita muscaria
made. (L.ex.Fr.)Hooker)

Myristica fragrans (S 246) or nutmeg, is some- 407. Goldsmith, S. R., Frank, I. & Ungerleider, J. T.
times used as an intoxicant, but nutmeg seems to be (1968) J. Amer. med. Ass., 204, 169 (Poisoning
only weakly hallucinogenic (if at all). Rather, from ingestation of a stramonium-Belladorma

nutmeg seems to cause primarily an unpleasant kind mixture)
of drunkenness. The spice is abused most frequently 408. Hodgkinson, R. (1962) Med. J. Aust., 49, 884 (A

study of the clinical effects of C.atha Edulis
by prisoners since it is relatively easy to obtain. (Khat, Miraa)in Kenya)
Its abuse potential, in view of its great availability, 409. Herman, A. R. et al. (1958) Experientia (Basel),
must be rated as quite low. Piper methysticum 14, 107 (Psilocybin, ein psychotroper Wirkstoff
(S 247) or kava, is used ritualistically by Polynesians aus dem mexikanischen Rauschpilz,_Psilocybe
in the South Pacific. The intoxication has not been Mexicana Heim)

100-



TABLEXX CRUDEPLANTDRUGS

Scientific name of plant 1 Type of plant t PartSusedOfplants NameSusedCommonly
Active ingredients Dangers of abuse References

S 240 Catha edulis Shrub Fresh leaves Khat (-I-)-nor-pseudo-lso- Stimulation 318, 408, 426,427, 434
ephedrine (cathine)

S 241 Anadenanthera peregrina Tree Bark, seeds, Cohoha, paric&, Bufotenine (5-OH- Psychoses 318, 401,411,420,
(Syn. Piptadenia peregrina) seed pods Ep_na DMT); 425, 426, 430
Various varieties of above Dimethyltryptamine;
Mimosa hostilis Dimethyltryptamine
Virola calophylla N-oxide;

Bufotenine
(5-OH-DMT) N-oxide
5-methoxydimethyl-
tryptamine

S 242 Anhalonium lewinii Cactus Dried " buttons " Peyote, peyotl Mescaline Psychoses 318, 375, 402,414(Syn. Lophophora williamsii)

S 243 Amanita muscaria Mushroom Entire mushroom Fly agaric, panx Muscarine; Poorly 318, 403, 406,429,
I Muscimole; characterized 431,432Ibotenic acid

S 244 Banisteropsis caapi Vine Lower part Ayahuasca, caapi, Various harmine and Psychoses 318, 338, 404, 411,413
I yag_ harmaline alkaloids

S 245 Datura strarnoniurn Herbaceous weed Leaves Asthmador, Ioco Belladonna (atropine) Psychoses 318, 407, 418
weed alkaloids

S 246 Myristica fragrans Tree Kernel of seed, Nutmeg, mace Many terpines and Poorly 318, 416, 419,422,
outside of seed aromatic compounds; characterized 423, 426, 428, 433, 435
shells(arillus) Myristicin,etc.

S 247 Piper methysticurn Perennial shrub Powdered roots Kava, kava-kava, Contains many 5,6- Poorly 318, 413, 410, 412
of plants kawa, cava dihydro-a-pyrones characterized 415, 417

S 248 Psilocybe mexicana Mushroom Entire mushroom Psilocybine; psilocin Psychoses 318, 404

S 249 Tabernanthe iboga Shrub Roots -- Ibogaine Poorly 318, 405, 421
characterized in man

S 250 Rivea corymbosa Climbing Seeds Ololiqui; Various indoles such Sedation; 318, 332, 407, 419, 424
Ipomea violacea flowering vines, ololinqui as D-lysergic acid Psychoses?
Many other varieties morning-glories amide, isolysergic

amide, ergine, etc.
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410. Holmes, L. D. (1967) pp. 107-125 in ref. 318 (The 423. Shulgin, A. T., Sargent, T. & Naranjo, C. (1967)
function of kava in modem Samoan culture) pp. 202-214 in ref. 318 (The chemistry and

411. Holmstedt, B. & Lindgren, J.-E. (1967) pp. 339-373 psychopharmacology of nutmeg and of several
in ref. 318 (Chemical constituents and pharmaco- related phenylisopropylamines)

iogy of South American snuffs) 424. Schultes, R. (1941) A contribution to our knowledge
412. Klohs, M. W. (1967) pp. 126-132 in reL 318 ofRivea corymbosa, the narcotic ololiuqui of the

(Chemistry of kava) Aztecs, Botanical Museum, Harvard University,
413. lewin, L. (1928) Arch. exp. Path. PharmakoL, 129, Cambridge, Mass.

133-149 (Untersuchungen fiber Banisteria Caapi 425. Schultes, R. C. (1967) pp. 291-306 in ref. 318 (The
Spr.) botanicaloriginsof SouthAmericansnuffs)

414. Lewin, L. (1894) Arch. exp. Path. Pharmakol., 34, 426. Schultes, R. E. (1969) Bull. Narcot., 21, No. 3,
374 (Ueber Anlaalonium Lewinii und andere 3-16; No. 4, 15-28 (The plant kingdom and
Cacteen) hallucinogens)

415. Marrazzi, A. S. (1967) pp. 152-161 in ref. 318 427. Trellu, M. (1959) Bull. Narcot., 11, 43-44 (The
(Electropharmacological and behavioural actions pharmacodynamics of Khat)

of kava) 428. Truitt, E. B. (1967)pp. 215-222in ref. 318 (The
416. McCord, J. A. & Jervey, L. P. (1962) Y. S.C. reed. pharmacology of myristicin and nutmeg)

Ass., 58, 430 (Nutmeg poisoning)
417. Meyer, H. J. (1967) pp. 133-151 in ref. 318 (Phar- 429. Waser, P. G. (1967) pp. 419-439 in ref. 318 (The

macologyof kava) pharmacologyof Amanita Muscaria)
418. Moreau, J. J. (de Tours)(1841)Gazette Mdd. de 430. Wassen, S. H. (1967) pp. 233-289 in ref. 318

Paris, 1X, Nos. 41, 43 (M6moire sur le traitement (Anthropological survey of the use of South
des hallucinations par le Datura Stramonium) American snuffs)

419. Payne, R. A. (1963) New Engl. J. Med., 209, 30 431. Wasson, R. G. (1967) pp. 405-414 in ref. 318 (Fly
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PRECURSORS

Precursors (Table XXI)are chemicals which are Lysergamide (S 252) can also be used for the
not themselves highly active pharmacologically but synthesis of LSD, but is not customarily employed
which are readily convertible by simple chemical for manufacture of ergot alkaloids. Carmabidiol
process into drugs of abuse. Precursors pose knotty (S 253) is a precursor to tetrahydrocannabinol and
problems. For example, lysergic acid (S 251) is a at the present time has no chemical use other than

precursor for LSD; yet lysergic acid is also used for synthesis of tetrahydrocannabinol. These examples
synthesis of the non-hallucinogenic ergot alkaloids could be multiplied endlessly, Obviously, the dangers
that have great therapeutic use in medicine. LSD of a particular precursor have to be weighed against
can be synthesized by coupling lysergic acid with the kind and amount of its use as a chemical for
ethylenediamine but ethylenediamine is a common purposes other than producing a drug of abuse,
chemical with great industrial use in the production when considering the type of control measures that
of all sorts of compounds that are not used as drugs, might be applied.

TABLEXXI PRECURSORS

Formula and chemical name Precursor to:

L.

S 25t O Lysergide
C--OH

--CH3
H

Lysergic acid; ergoline-8/3-carboxylic acid, 9,10-didehydro-e-methyl

S 252 2 Lysergide
C--NH 2

-- CH3

H

Lysergamide; (+)-Iysergic acid amide; ergoline-8 _-¢arboxamide, 9,10-didehydro-6-methyl

S 253 CH 3 OH The tetrahydrocannabinols

CsHH
C OH

/%

CH 3 CH 2

(_)- and (+)-cannabidiol; resorcinol, 2-p-mentha-l,8,dien-3-yl-5-pentyl
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RI SUMI

APTITUDE DE MI_DICAMENTS _NON STUPt_FIANTS _)A ENGENDRER LA DI_PENDANCE

Les auteurs pr6sentent un ensemble de donn6es cli- carbamates des glycols; d6riv6s de la pip6ridione: quina-
niques et de laboratoire sur le risque de d6pendance zolinones; benzodiaz6pines; sulfom6thanes; divers. Cer-
associ6 h l'usage de 253 m6dicaments et substances d'ori- tains groupes de d6presseurs du SNC (rdserpines, ph6no-
gine v6g6tale psyct/otropes considfr6s comme capables, thiazines et butyroph6nones), qui n'engendrent aucune
ou virtuellement capables, d'agir sur le syst6me nerveux pharmacod6pendance ou abus, ne sont pas examinds.
central (SNC) par stimulation, d6pression ou cr6ation Parrni les stimulants du SNC, quatre groupes ont 6t6
d'hallucinations, ou d'etre h rorigine de troubles des consid6r6s: 6ph6drine et ses d6riv6s; amph6tamines;
fonctions perceptives, cognitives ou de jugement. Les d6riv_s de la pip6fidine; agents divers. Les dibenzaz6pines
substances ainsi 6tudi6escomprennent 1)desm6dicaments _ action antid6pressive et les inhibiteurs de la mono-
qui, en raison de leur aptitude _ susciter la d6pendance, amine-oxydase n'ont pas 6t6 retenus, aucun de ces deux
font ddjh l'objet de mesures de contr61e dans plusieurs groupes de substances ne donnant lieu h des abus fr6-
pays ofala surveillance est particuli_rement stricte; 2) des quents.
substances qui sont 6troitement apparent&s chimique- Les hallucinog6nes ont 6t6 r6partis en indoles (LSD et
ment _ des m6dicaments soumis h un contr61e national, ou substances du m_me type, d6riv6s de la tryptamine),
qui font preuve de propri6t6s tr6s semblables; 3) d'autres ph6nylalcoylamines portant un substituant m6thoxy sur
substances qui ont d6jh donn6 lieu h des abus, ou le noyau ph6nyle, anticholinergiques hallucinog6nes,
qui sont susceptibles d'6tre utilis6es abusivement, _t t6trahydrocannabinols, et hallucinog6nes divers.
cause de leur similitude, du point de vue des caract6ris- Le document donne une description g6n6rale des
tiques chimiques et pharmacologiques, avec les substances diverses cat6gories de m6dicaments psychotropes sous
mentionn6es ci-dessus. Quelques pr6curseurs de certains rangle de leur aptitude h engendrer la d6pendance. On y
hallucinog6nes sont 6galement pass6s eta revue. Par trouve 6galement, pour chaque produit, des donn6es,
contre, on n'a pas tenu compte dans cette 6rude des subs- pr6sent6es sous forme de tableaux, concernant a) les
tances qui sont d6j_t plac6es sous contr61e international d6nominations communes et autres appellations; b) les
(comme les opiac6s, la cocaine, les feuilles de coca et le formules de structure; c) les signes d'intoxication; d) la
cannabis) ni de l'alcool, tol6rance; e) la d6pendance psychique (avec, clans certains

Les substances 6tudi6es ont 6t6 r6parties en cinq cas, une appr6ciation qualitative de son degr6); f) la
grandes cat6gories: a) d6presseurs du SNC; b) stimulants d6pendance physique et les principaux 616ments du syn-
du SNC; c) hallucinog6nes; d) drogues v6g6tales brutes; drome d'abstinence, quand il existe; g) certaines caract6-
e) pr6curseurs. Certaines cat6gories ont 6t6 _ leur tour ristiques pharmacologiques; h) les principaux dangers
subdivis6es. C'est ainsi que les d6presseurs du SNC ont r6sultant de l'abus; i) une 6valuation qualitative du
6t6 class6s en 13 groupes de compos6s: diur6ides (barbi- risque d'abus; ]) de nombreuses r6f6rences. Un index
turiques); mono-ur6ides; halog6nes; chloral et ses d6riv6s; permet de s'orienter facilement, les substances &udi6es
alcools ac6tyl6niques tertiaires; 6thers cycliques; hydro- y 6rant class6es sous leur d6nomination commune et
g6no-carbamates des monohydroxyalcools; hydrog6no- sous leur nom chimique.
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INDEX OF SUBSTANCES

(The asterisk (*) indicates an International Nonproprietary Name)

acecarbromal * S 67 6aa-aporphin-ll-ol,10-methoxy-l,2-
1-acetyl-3-(a-bromo-a-ethylbutyryl)urea (acecar- (methylenedioxy) S 205

bromal*) S 67 aprobarbital* S5
(+)-l-acetyl-N,N-diethyl lysergic acid amide S 201 Asthmador see S 245
(+)-l-acetyl-N-monoethyl lysergic acid amide S 200 atropine S 229
aethallymalum S 24 Ayahuasca S 244
ALA-10 S200 azabon* S 198

ALD-52 S201 azacyclonol* S 139
alfetamine* S163

aUobarbital* S2 banisterine S211

5-allyl-5-(2-bromoallyl)barbituric acid S 8 Banisteropsis caapi S 244
5-allyl-5-n-butylbarbituric acid S 3 barbexaclone * S 6
5-allyl-5-sec-butylbarbituric acid (talbutal *) S 55 barbital * S 7
5-aUyl-5-(2-cyclohexen-l-yl)-2-thiobarbituricacid barbituric acid S 1

(thialbarbital *) S 57 belladonna alkaloids see S 245

5-allyl-5-(2-cyclopenten-l-yl)barbituricacid S 21 benactyzine* S 140
5-allyl-5-ethylbarbituricacid S 24 benzphetamine* . S 168
5-allyl-5-isobutylbarbituric acid (butalbital *) S 12 benzylcarbamic acid,2-hydroxyethylester
5-allyl-5-isobutyl-2-thiobarbituricacid (buthalital (buramate *) S 102

sodium *) S 15 N-benzyl-N,a-dimethylphenethylamine
2-allyl-2-isopropylacetylurea S 68 (benzphetamine*) S 168
5-allyl-5-isopropylbarbituric acid (aprobarbital *) S 5 N-benzyl-N,a-dimethylphenethylarvfine-N-oxide
5-allyl-5-isopropyl-l-methylbarbituricacid S 23 (oxifentorex*) S 183
5-allyl-5-(l-methylbutyl)barbituric acid (seco- 5-[bicyclo [(3.2.1)] octen-2-yl]-5-ethylbarbituric

barbital*) S52 acid S50
5-allyl-5-(1-methylbutyl)-2-thiobarbituric acid, BOL-148 S 203

monosodiumderivativeof S 58 brallobarbital S 8

(_)-5-allyl-1-methyl-5-(1-methyl-2-pentynyl)bar- bromal S 72
bituric acid (a-form) (methohexital *) S 38 bromal hydrate S 73

5-allyl-5-(1-methylpentyn-2-yl)-2-thiobarbituric bromazepam * S 121
acid S61 bromisoval* S69

5-allyl-5-neopentylbarbituric acid (nealbarbital *) S 41 5-(2"-bromoallyl)-5-sec-butylbarbituric acid S 13
a-allylphenethylamine (alfetamine *) S 163 5-(2-bromoallyl)-5-isopropylbarbituric acid S 48
5-allyl-5-phenylbarbituric acid S 43 5-f2-bromoallyl)-5-isopropyl-l-methylbarbituric
Amanita muscaria S 243 acid S 40

amfecloral * S 164 5-(2-bromoallyl)-5-(l-methylbutyl)barbituricacid S 9
amfepentorex * S 165 (+)-2-bromo-N,N-diethyl lysergic acid amide S 203
amfepramone * S 166 7-bromo-l,3-dihydro-5-(2-pyridyl)-2H-1,4-
aminoglutethimide * S 112 benzodiazepin-2-one(bromazeparn*) S 121
2-(p-aminophenyl)-2-ethylglutarimide (aminoglu- 2-bromo-3-ethylbutyrylurea (carbromal *) S 70

tethimide *) S 112 2-bromo-3-methylbutyrylurea(bromisoval *) S 69
2-amino-5-phenyl-2-oxazoline (aminorex *) S 197 5-(3'-bromophenyl)-5-ethylbarbituric acid SI0
o-(2-aminopropyl)phenol (hydroxyamphetamine*) S 175 brophrbarbital S 10
aminorex* S197 buclizine* S 141
amobarbital* S4 bucolome* S 11
amphetamine* S167 bufotenine S204

AMT S 202 (see also S 241)
amyl carbarnate, tertiary S 96 bufotenine N-oxide see S 241
Anadenanthera peregrina S 241 bulbocapnine S 205
Anhalonium lewinii S 242 buramate * S 102

-- 105 --
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butalbital * S 12 chloralimide S 78
butallylonal S 13 chloralodol * S 79
buthalitalsodium* S 15 chloralose S 80
5-(2-butenyl)-5-ethylbarbituric acid (crotarbital) S 14 a-chlora[ose S 80
butobarbital S 16 chlordiazepoxide* S 122

1-p-tert-butylbenzyl-4-(p-chloro-a-phenylbenzyl) chlormezanone * S 142
piperazine (buclizine *) S 141 (3:)-N-(o-chlorobenzyl)-a-methylphenethylamine

butylcarbamate,2-methyl-2-propyltrimethylene (clobenzorex *) S 170
carbamate(tybamate*) S 111 chlorobutanol* S81

5-butyl-5-(2-carbamoyloxyet hyl)barbituric acid 7-chloro-5-(cyclohexen-l-yl)-l,3-dihydro-1-
(carbubarb *) S 18 methyl-2H-1,4-benzodiazepin-2-one

butylchloral hydrate S 74 (tetrazepam *) S 135
5-butyl-l-cyclohexylbarbituric acid (bucolome *) S 11 7-chloro-l-(cyclopropylmethyl)-l,3-dihydro-5-
5-see-butyl-5-ethylbarbituric acid (secbutabar- phenyl-2H-1,4-benzodiazepin-2-one

bital*) S 51 (prazepam*) S132
b utylethylthiobarbituric acid S 17 c,s.4-[3-(2.chlorodibenz[b,e]oxepin-11 (6H)-
2.sec-butyl-2-methyl-l,3-propanediol dicarbamate ylidene)propyl]-l-piperazinethanol

(mebutamate *) S 107 (pinoxepin) S 154
5-butylthiomethyl-5-ethyl-2-thiobarbituric acid S 62 7-chloro-l,3-dihydro-3-hydroxy-l-methyl-5-
2-[p-(butylthio)-a-phenylbenzylthio]-N,N- phenyl-2H-1,4-benzodiazepin-2-one

dimethylethylamine(captodiame*) S 157 (temazepam*) S 134
7-chloro-l,3-dihydro-3-hydroxy-5-phenyl-2H-

1,4-benzodiazepin-2-one (oxazepam *) S 130
caapi S 244 7-chloro-2,3-dihydro-2,2-dihydroxy-5-phenyl-1 H-
calcium cyclobarbital S 19 1,4-benzodiazepine-3-carboxylic acid S 124
calcium hexethal S 33 7-chloro-2,3-dihydro-l-methyl-5-phenyl-lH-
calcium pentobarbital S 42 1,4-benzodiazepine (medazepam *) S 128
(_)- and (+)-cannabidiol S 253 7-chloro-l,3-dihydro-l-methyl-5-phenyl-2H-
captodiame* S 157 1,4-benzodiazepin-2-one(diazepam*) S 126
carbamate, amyl tertiary S 96 p-chloro-a,a-dimethylphenethylamine
carbamate, g-ethyl-fl-hydroxyphenethyl (chlorphentermine *) S 169

(oxyfenamate *) S 106 7-chloro-2-methylamino-5-phenyl-3H-1,4-
carbamate, 3-methyl-3-pentanol (emylcamate *) S 104 benzodiazepine-4-oxide (chlordiazepoxide *) S 122
carbamate, 2-methyl-2-propyl-l,3-propanediol 2-(p-chlorophenyl)-3-methyl-2,3-butenediol

isopropylcarbamate (carisoprodol *) S 103 (phenaglycodol *) S 153
carbamate,2-methyl-2-propyltrimethylene N-(3-chloropropyl)-a-methylphenethylamine

butylcarbamate(tybamate*) S 111 ' (mefenorex*) S 177
carbamate,3-phenyl-l-propanol (phenprobamate *) S 110 2-chloro-11-(4-methyl-l-piperazinyl)dibenz
carbamic acid ester of 1,3-dichloropropanol S 99 [b,f][1,4]oxazepine (loxapine *) S 148
carbamie acid ester of 1,1-dimethylpropylalcohol S 96 8-chloro-11-(4-methyl-l-piperazinyl)-dibenzo
carbamic acid ester of methylpropylcarbirtol S 97 [b,e][1,4]diazepine (clozapine *) S 125
carbamic acid ester of 2,2,2-trichlorethanol S 98 2-chloro-11-(4-methyl-l-piperazinyl)dibenzo
carbamic acid,l-(1-propynyl)cyclohexyl ester [b,f][1,4]thiazepine (clotiapine *) S 143

(hexapropymate *) S 105 2-{2-[4-(p-chloro-a-phenylbenzyl)-l-piperazinyl]
carbocloral* S 75 ethoxy}ethanol(hydroxyzine*) S 146
[(3-carboxy-7-chloro-2,3-dihydro-2-hydroxy-5- 5-(o-chlorophenyl)-l,3-dihydro-7-nitro-2H-

phenyl-lH-1,4-benzodiazepin-2-yl)oxy] 1,4-benzodiazepin-2-one (clonazepam *) S 123
potassium (dipotassium clorazepate *) S 127 3-(o-chlorophenyl)-2-methyl-4(3H)-quinazoline

carbromal* S70 (mecloqualone*) S119
carbubarb * S 18 2-(p-chlorophenyl)tetrahydro-3-methyl-4H-1,3-
carisoprodol* S 103 thiazin-4-one1,1-dioxide(chlormezanone*) S 142
Catha edulis S 240 chlorphentermine * S 169
carbine S 240 2-(l-cinnamyl-4-piperydyl)-2-phenylglutarimide
cava S247 (cinperene*) S113
chloralformamide S76 cinperene* S 113
chloralhydrate S77 clobenzorex* S170
chloral hydratecompoundwith betaine(cloral clonazepam* S 123

betaine) S83 cloracetadol* S82
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cloral betaine S 83 5,6-dihydro-N-[3-(dimethylamino)propyl]-I 1H-

clorazepate; see dipotassium clorazepate * S 127 dibenz[b,e]azepine (prazepine *) S 133
clorazepic acid S 124 4,9-dihydro-7-methoxy-l-methyl-3H-pyrido
cloretate S84 [3,4b]indole S210
clotiapine * S 143 5,6-dihydro-5-[3-(methylamino)propyl]-I 1H-
clozapine * S 125 dibenz[b,e]azepine (mezepine *) S 151
cohoba S 241 1,3-dihydro-7-nitro-5-phenyl-2H- 1,4-
crotarbital S 14 benzodiazepin-2-one(nitrazepam*) S 129
cyclobarbital * S 19 5,6-dihydro-a-pyrones see S 247

5-(l-cyclohepten-l-yl)-5-ethylbarbituricacid dihyprylon S 114
(heptabarb*) S 32 2,5-dimethoxy-4-methyl-amphetamine S 227

5-(1 -cyclohexen- 1-yl)-1,5-dimethylbarbituric acid 5-[2-(dimethylamino)ethyl]-2,3-dihydro-2-phenyl-
(hexobarbital *) S 34 1,5-benzothiazepin-4[5H]-one (tiazesim *) S 158

5-cyclohexen-l-yl-5-methylbarbituric acid S 20 3-[2-(dimethylamino)ethyl]indol-4-ol S 223
cyclopentobarbital S21 3-[2(dimethylamino)ethyl]indol-5-ol S 204
cyprolidol * S 144 (see also S 241)

3-(2-dimethylaminoethyl)indol-4-yl dihydrogen
DAM-57 S206 phosphate(psilocybine*) S 224
Datura stramonium S 245 (+)-N,N-dimethylamino lysergic acid amide S 206
DET S 207 2-(dimethylamino)propiophenone
dexamphetamine* S171 (metamfepramone*) S 179
2,3-DH-LSD S 208 5-(1,3-dimethylbutyl)-5-ethylbarbituricacid S 22
5,5-diallylbarbituric acid (allobarbital *) S 2 N,a-dimethylcyclohexane-ethylamine
diazepam * S 126 (propylhexedrine *) S 192
6H-dibenzo[b,d]-pyran-l-ol,7,8,9,10-tetrahydro- (-)-N,a-dimethylcyclohexaneethylamine

6,6,9-trimethyl-3-[l,2-dimethylheptyl] S 239 compound with 5-ethyl-5-phenylbarbituric
6H-dibenzo[b,d]-pyran-l-01,7,8,9,10-tetrahydro- acid (barbexaclone *) S 6

6,6,9-trimethyl-3-hexyl S 238 N,a-dimethyl-p-pentylphenethylamine
6H-dibenzo[b,d]-pyran-l-ol, 6a,7,8.10a-tetrahydro- (amfepentorex *) S 165

6,6,9-trimethyl-3-pentyl S 233 a,a-dimethylphenethylamine (phentermine *) S 188
6H-dibenzo[b,d]-pyran-I -ol,6a,7,10,10a-tetrahydro- (=[z)-N-a-dimethylphenethylamine

6,6,9-trimethyl-3-pentyl S 235 (methamphetamine*) S 180
dicarbamate, 2-sec-butyl-2-methyl-l,3-propanediol N-fl-dimethylphenethylamine

(mebutamate*) S 107 (phenpromethamine*) S 187
dicarbamate,3-methyl-2,4-pentanediol o-a-dimethylphenethylamine (ortetamine *) S 182

(pentabamate *) S 109 (q--)-3,4-dimethyl-2-phenylmorpholine
dicarbamate,2-methyl-2-propyl-1,3-propanediol (phendimetrazine*) S 185

(meprobamate *) S 108 2,3-dimethyl-l-phenyl-3-pyrazolin-5-one,
dichloralphenazone S 85 compoundof, withchloralhydrate S 85
2-diethylaminoethyl benzilate (benactyzine *) S 140 N,N-dimethyltryptamine S 209
2-(diethylamino)propiophenone (amfepramone *) S 166 (see also S 241)
5,5-diethyibarbituric acid (barbital *) S 7 dimethyltryptamine N-oxide see S 241
(+)-N,N-diethyl isolysergic acid amide S 217 diphemethoxidin S 194
(+)-N-N-diethyl lysergamide (lysergide *) S 219 2-(diphenylmethyl)-l-piperidine-methanol
(--)-N,N-diethyl lysergic acid amide S 216 hydrochloride S 194
5,5-diethyl-l-methylbarbituric acid a,a-diphenyl-2-piperidinemethanol (pipradrol *) S 196

(metharbital *) S 36 a,a-diphenyl-4-piperidinemethanol
3,3-diethyl-5-methyl-2,4-piperidinedione (azacyclonol*) S 139

(methyprylon *) S 117 N-(3,3-diphenylpropyl)-a-methylphenethylamine
3,3-diethyl-5-methyl-2,4-(IH,3H)-pyridinedione (prenylamine *) S 191

(ethypicon *) S 115 diphenyl[2-(4-pyridyl)cyclopropyl]methanol
5,5-diethyl-l-phenylbarbituric acid (cyprolidol *) S 144

(phetharbital*) S45 dipotassiumclorazepate* S 127
3,3-diethyl-2,4-piperidinedione S 114 5,5-dipropylbarbituric acid S 49
3,3-diethyl-2,4-(1H,3H)pyridinedione S 118 DMHP S 239
5,5-diethyl-2-thiobarbituric acid S 59 DMT S 209
N,N-diethyltryptamine S 207 (see also S 241)
(+)-2,3-dihydro-N,N-diethyl lysergic acid amide S 208 DOM S 227
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ectylurea * S 71 5-ethyl-5-phenylbarbituricacid (phenobarbital *) S 44

emylcamate * S 104 5-ethyl-5-phenyl-l(2-diethylaminoethyl)barbituric
enallypropymal S23 acid S29
ep6na S 241 2-ethyl-2-pheny[glutarimide(glutethimide*) S 116
(+)-ephedrine S 160 3-ethyl-3-phenylpiperazine-2,6-dione
(-)-ephedrine S 159 (iminophenimide*) S 147
2,3--epoxy-2-ethylhexanamide (oxanamide *) S 156 5-ethyl-5-(1-piperydyl)barbituric acid S 30
6fl, 7fl-epoxy-3ct-tropanyl-s-(--)-tropate S 232 N-ethyl-3-piperydyl benzilate S 230
(+)-ergoline-8fl-carboxamide,9,10-didehydro- N-ethyl-3-piperydylphenylcyclopentyl glycolate,

N,N-diethyl-6-methyl (lysergide *) S 219 mixture with N-ethyl-2-pyridolidyl
ergoline-8fl-carboxylic acid,9,10-didehydro-6- methylphenylcyclopentyl glycolate S 231

methyl S 251 N-ethyl-2-pyridolidyl methylphenylcyclopentyl
ethallobarbital S 24 glycolate, mixture with N-ethyl-3-piperidyl
ethchlorvynol S 94 phenylcyclopentylglycolate S 231
ethinamate* S 100 2,2-bis(ethylsulfonyl)butane S 137

5-ethyl-5-(3'-bromophenyl)barbituric acid S 10 2,2-bis(ethylsulfonyl)pentane S 136
5-ethyl-5-sec-butylbarbituric acid 2,2-bis(ethylsulfonyl)propane S 138

(secbutabarbital *) S 51 ethyl (2,2,2-trichloro-l-hydroxyethyl)carbamate
5-ethyl-5-butylthiomethyl-2-thiobarbituric acid S 62 (carbocloral *) S 75

ethyl carbamate S 101 O-ethyl-N-(2,2,2-trichloro-l-hydroxyethyl)
ethyl-fl-chlorovinylethinylcarbinol S 94 salicylamide S 86
cis-(2-ethylcrotonyl)urea S 71 1-ethynylcyclohexanol carbamate (ethinamate *) S 100
5-ethyl-5-(3'-bromophenyl)barbituric acid S 10 1-ethynylcyclohexyl allophanate S 145
5-ethyl-5-(1-cyclohepten-l-yl)barbituricacid ethypicon * S 115

(heptabarb) S 32

5-ethyl-5-(1-cyclohexen-l-yl)barbituricacid fenfluramine* S 172
(cyclobarbital*) S 19 fludorex* S 173

5-ethyl-5-(2-cyclohexylidenylethyl)barbituric flyagaric S 243
acid S25 furfenorex* S 174

5-ethyl-5-cyclopentenylbarbituric acid S 26 5-furfuryl-5-isopropylbarbituric acid S 31
3-ethyl-6,7-dihydro-2-methyl-5-

morpholinomethyl)indol-4(5H)-one glutethimide * S 116
(molindone*) S 152

5-ethyl-5-(1-ethylbutyl)barbituricacid harmaline S 210

(tetrabarbital *) S 56 (see a&o S 244)
5-ethyl-5-(1-ethylbutyl)-2-thiobarbituricacid harmine S 211

(thiotetrabarbital *) S 64 (see also S 244)
5-ethyl-5-n-hexylbarbituric acid S 33 heptabarb * S 32
5-ethyl-5-hexyl-2-thiobarbituricacid S 60 heptobarbital S 35
fl-ethyl-fl-hydroxyphenethyl carbamate hexapropymate * S 105

(oxyfenamate*) S 106 hexethal S33
5-ethyl-5-isopentylbarbituric acid hexobarbital * S 34

(amorbarbital *) S 4 3-n-hexyl-tetrahydrocannabinol S 238
5--ethyl-5-isopropylbarbituric acid (see hydroxyamphetamine * S 175

probarbital sodium *) S 47 5-hydroxy-dimethyltryptamine S 204

(+)-N-monoethyl lysergic acid amide S 214 (see also S 241)
5-ethyl-5-(2-methylallyl)-2-thiobarbituric acid S 27 2-hydroxyethyl benzylcarbamic acid
5-ethyl-5-(1-methyl-l-butenyl)barbituric acid (buramate *) S 102

(vinbarbital *) S 65 p-hydroxy-methylphenethylamine
5-ethyl-5-(1-methylbutyl)barbituric acid (hydroxyamphetamine *) S 175

(pentobarbital*) S 42 hydroxyphenamate(oxyfenamate*) S 106
5-ethyl-5-(3-methylbutyl)-2-thiobarbituric acid S 28 hydroxyzine * S 146
5-ethyl-5-(1-methylbutyl)-2-thiobarbituric acid, (-)-hyoscine S 232

monosodiumderivativeof (thiopental (!)-hyoscyamine S 229
sodium*) S63

5-ethyl-l-methyl-5-phenylbarbituric acid ibogaine S 212

(methylphenobarbital *) S 39 (see also S 249)
5-ethyl-5-(1-methylpropyl)-2-thiobarbituricacid S 17 Ibomalum S 48
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ibotenic acid see S 243 7-methoxy-l-methyl-9H-pyrido[3,4-blindole S 211
iminophenimide * S 147 /3-methoxy-N-methyl-m-(trifluoromethyl)
2-imino-5-phenyl-4-oxazolidinone tpemoline *) S 199 phenethylamine (fiudorex *) S 173
Ipomea violacea S 250 methoxyphenamine * S 181
(+)-isoLSD S 217 5-[(o-methoxyphenoxy)methyl]-2-oxazolidinone
isolysergamide S213 (mephenoxalone*) S 149
(+)-isolysergicacidamide S 213 methylalfonalum S 137
isopropylcarbamate, 2-methyl-2-pro pyl-1,3- (-)-2-methylamino- 1-phenyl-1-propanol S 159

propanediol carbamate (carisoprodol *) S 103 (+)-2-methylamino-l-phenyl-l-propanol S 160
(±)-2-methylamino- 1-phenyl-l-propanol S 162

JB-318 S 230 2-methylamino-l-phenyl-l-propanol(pseudo) S 161
JB-329 S 231 5-(1-methylbutyl)-5-[2-(methylthio)ethyl]-2-

thiobarbituric acid (methitural *) S 37

khat S 240 5-(1-methylbutyl)-5-vinylbarbituricacid

kava,kava-kava S247 (vinylbital*) S66
kawa S 247 (+)-l-methyl-N,N-diethyl lysergic acid amide S 221

(+)-l-methyl-N-monoethyl lysergic acid amide S 220
1-methyl-5-ethyl-5-phenylbarbituric acid

LAE-32 S214 (methylphenobarbital*) S39
levamfetamine* S 176 (+)-l-methyl lysergicacidpyrrolidide S 222
loco weed see S 245 a-methylmescaline S 228
Lophophora williamsii S 242 (+)-l-methyl-N-monoethyl lysergic acid amide S 220
loxapine * S 148 (+)-N-methyl-N-(a-methylphenethyl)
LPD-824 S 215 furfurylamine (furfenorex *) S 174
LSD S 219 2-methyl-11-(4-methyl-l-piperazinyl)dibenzo
(-)-LSD S 216 [b,f][1,4]thiazepine (metiapine *) S 150
LSD-25 S 219 3-methyl-2,4-pentanediol dicarbamate
LSM-775 S218 (pentabamate*) S109
lysergamide S 252 3-methyl-3-pentanol carbamate (emylcamate *) S 104
lysergicacid S251 methylpentynol* S95
(+)-lysergic acid amide S 252 3-methyl-l-pentyn-3-ol (methylpentynol) S 95
lysergic acid diethylamide pyrrolidate S 215 (+)-a-methylphenethylamine (dexamphetamine *) S 171
(+)-lysergic acid morpholide S 218 (-)-a-methylphenethylamine (levamfetamine *) S 176
(+)-lysergic acid pyrrolidide S 215 (+)-_-methylphenethylamine (amphetamine *) S 167
lysergide * S 219 methylphenidate * S 195

methylphenobarbital* S 39
mace see S 246 5-methyl-5-phenylbarbituric acid S 35
Mimosa hostilis S 241 3-methyl-2-phenylmorpholine (phenmetrazine *) S 186
mebutamate * S 107 2-methyl-2-propyl-l,3-propanediolcarbamate
mecloqualone* S 119 isopropylcarbamate(carisoprodol*) S 103
medazepam * S 128 2-methyl-2-propyl-l,3-propanedioldicarbamate
mefenorex* S 177 (meprobamate*) S 108
m6ph6barbital S 35 2-methyl-2-propyltrimethylenebutylcarbamate
mephenoxalone* S 149 carbamate(tybamate*) S 111
mephentermine * S 178 2-methyl-3-o-tolyl-4(3H)-quinazolinone
meprobamate* S 108 (methaqualone*) S 120
mescaline S 226 a-methyl-N-(2,2,2-trichloroethylidene)
metamfepramone* S 179 phenethylamine(amfecloral*) S 164
methamphetamine * S 180 2-methyl-4-(2,2,2-trichloro-l-hydroxyethoxy)-2-
6,9-methano-5H-pyrido[l',2' :l,2]azepino pentanol (chloralodol *) S 79

[4,5-b]indole S 212 a-methyltryptamine S 202
methaqualone * S 120 methyprylon * S 117
methabarbital* S36 metiapine* S150
methitural* S37 mezepine* S151
methohexital * S 38 MLA-74 S 220

o-methoxy-N,_-dimethylphenethylamine MLD-41 S 221
(methoxyphenamine*) S181 molindone* S 152

5-methoxy-dimethyltryptamine see S 241 (+)-N-monoethyl lysergic acid amide S 214
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monosodium derivative of 5-ethyl-5- 1-piperidineeHmnol benzilate (pipethanate *) S 155
(I-methylbutyl)-2-thiobarbituric acid Piper methysticum S 247
(thiopental sodium *) S 63 pipethanate * S 155

a-naono-trichloroethyliden-D-gIucosc S 80 pipradro| * S 196
MPD-75 S 222 Piptadenia pereerina S 241
muscarine see S 243 potassium 2,3-dihydro-7-nitro-2-oxo-5-phenyl-
muscimole see S 243 1H-l,4-benzodiazepine-3-carboxylate
]_4.vristicafragrans S 246 (potassium nitrazepate *) S 131
myristicin see S 246 potassium nitrazepate * S 131

prazepam * S 132
narcobarbital S40 prazepine* S 133
nealbarbital* S41 prazitone* S46
1,1', 1",1 "-(neopentanetetryltetraoxy)tetrakis prenylamine * S 191

(2,2,2-trichlorethanol) (petrichloral *) S 87 probarbital sodium * S 47
nitrazepam* S129 propallylonal S48
nitrazepate * S 131 propylbarbital S 49
nutmeg see S 246 propylhexedrine * S 192

pseudoephedrine S 161
5-OH-DMT see S 241 (-F)-nor-pseudo-isoephedrine see S 240
ololiqui see S 250 psilocin S 223
ortetamine * S 182 (see also S 248)
oxanamide * S 156 Psilocybe mexicana S 248
oxazepam* S130 psilocybine* S224
oxifentorex * S 183 (see also S 248)
oxyfenamate * S 106 5H-pyrido[1 ',2': 1,2]azepino[4,5-b]indole,

6,9-methano- S 212
panx see S 243 3H-pyrido[3,4-b]indole, 4,9-dihydro-7-
parahexyl S 238 methoxy-l-methyl- S 210
paric_t see S 241 9H-pyrido[3,4-b]indole, 7-methoxy-l-methyl- S 211
pemoline* S 199 pyrithyldion S 118
pentabamate* S 109
pentobarbital * S 42 racephedrine S 162
pentorex* S184 reposal S50
petrichloral * S 87 resorcinol, 2-p-mentha-l,8-dien-3-yl-5-pentyl S 253
peyote see S 242 Rivea corymbosa S 250
peyotl see S 242
phenaglycodol* S 153 scopolamine S 232
phenallymalum S43 secbutabarbital* S 51
ph6natine S189 secobarbital* S52
phendimetrazine* S 185 sodiumamobarbital* S4

phenmetrazine* S 186 sodiumaprobarbital* S 5
phenobarbital* S44 sodiumbarbital* S 7
phenprobamate* S 110 sodiumbutabarbital* S 51
phenpromethamine* S 187 sodiumbuthalital* S 15
phentermine* S 188 sodiumhexethal S 33
1-phenyl-2-aminopropanol S 190 sodiumhexobarbital* S 34
a-phenyl-N,N-dimethylphenethylamine S 193 sodium methitural * S 37
phenylisohydantoine(pemoline*) S 199 sodium methohexital* S 38

1-phenyl-2-nicotynylaminopropan S 189 sodium pentobarbital * S 42
a-phenyl-2-piperidineacetic acid methyl ester sodium phenobarbital S 44

(methylphenidate *) S 195 sodium probarbital S 47
5-phenyl-5-(2-piperydylmethyl)barbituricacid sodium secobarbital S 52

(prazitone*) S46 sodiumthiamylal S58
phenylpropanolamine S 190 sodiumthiopental S 63
3-phenyl-l-propanolcarbamate SPA S 193

(phenprobamate *) S 110 spirobarbital S 53
phetharbital * S 45 5-spiro-(2'-ethyl-3':5'-dimethylcyclopentane_
pinoxepin* S154 barbituricacid S53
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spiro-(2-ethyl-3,5-dimethylcyclopentane-1)- 1,1'-(3-o-tolyloxypropylenedioxy)-bis
2-thiobarbituric acid S 54 (2,2,2-trichloroethanol)(toloxychlorinol*) S 88

spirothiobarbital S 54 tribromacetaldehyde S 72
STP S 227 tribromoacetaldehydehydrate S73
3-sulfanilyl-3-azabicyclo[3,2,2]nonane (azabon *) S 198 1,1,1-tribromo-2-methyl-2-propanol S 89
sulfonalone S138 trichlorethanol S90
sulfonalum S 138 2,2,2-trichlorethanol S 90
sulfonethylmethane S 137 2,2,3-trichlorobutane-l,l-diol S 74
sulfonmethane S 138 bis(2,2,2-trichloroethyl)carbonate (cloretate *) S 84
syntheticTHC S 237 2,2,2-trichlorethyldihydrogenphosphate S 93

2,2,2-trichloro-1,1-ethanediol S 77
Tabernanthe iboga S 249 trichloroethyliden-D-glucose, a-mono S 80
talbutal * S 55 fl,/3,fl-trichloro-a-hydroxy-p-acetophenetidide
temazepam* S134 (cloracetadol*) S82
tetrabarbital * S 56 P-(2,2,2-trichloro-l-hydroxyethylamino)benzoic
(-)-Al"trans-tetrahydrocannabinol S 233 acid S 91
(+)-Al"trans'tetrahydrocannabinol S 234 (2,2,2-trichloro-l-hydroxyethyl)ethyl carbamate
(-)'A6"trans-tetrahydrocannabinol S 235 (carbocloral *) S 75
(-)-AS"trans'tetrahydrocannabinol S 235 N-(2,2,2-trichloro-l-hydroxyethyl)formamide S 76
(-)'Ag-trans-tetrahydrocannabinol S 233 1,1,1-trichloro-2-methyl-2-propanol
( Jr)- A9-trans-tetrahydrocannabinol S 234 (chlorobutanol *) S 81
(+)-10a,6a-tetrahydrocannabinol S 237 1,1,1-trichloro-2-propanol S 92
tetrahydrocannabinol,3-n-hexyl- S 238 trichlorourethan S 98
7,8,9,10-tetrahydro-6,6,9-trimethyl-3- triclofos* S 93

(l,2-dimethylheptyl)-6H-dibenzo[b,d]_ 3-(trifluoromethyl)-N-ethyl-a-

pyran-l-ol S 239 methylphenethylamine(fenfluramine*) S 172
7,8,9,10-tetrahydro-6,6,9-trimethyl-3-hexyl-6H- 3,4,5-trimethoxy-isopropylamine S 228

dibenzo-[b,d]-pyran-l-ol S 238 3,4,5-trimethoxy-phenethylamine S 226
6a,7,8,10a-tetrahydro-6,6,9-trimethyl-3-pentyl. %a,fl-trimethylphenethylamine (pentorex *) S 184

6H-dibenzo[b,d]-pyran-l-ol S 233 N,a,a-trimethylphenethylamine (mephentermine *) S 178
6a,7,10,10a-tetrahydro-6,6,9-trimethyl-3-pentyl- trionalone S 137

6H-dibenzo[b,d,]-pyran-l-ol S 235 laH,5aH-tropan-3a-ol,6fl,7fl-epoxy-(--)-tropate
tetrazepam* S135 (ester) S232
(4-)-THC S234 tybamate* SI11
A1-THC S 233

(-_:)-Aa-THC S 234 urea, 1-acetyl-3-(a-bromo-a-ethylbutyryl)-
(-) -A6-THC S 235 (acecarbromal *) S 67
(-) -AS"THC S 235 urea, 2-allyl-2-isopropylacetyl- S 68
(::[:-)'Ag-THC S 234 urea, 2-bromo-3-ethylbutyryl-(carbromal *) S 70
Ag-THC S 233 urea, 2-bromo-3-methylbutyryl-(bromisoval *) S 69
THC, synthetic S 237 urea, cis-(2-ethylcrotonyl)-(ectylurea *) S 71
thialbarbital* S57 urethan S101
thiamylalsodium S 58

thiobarbital S59 vinbarbital* S65
thiohexetha! S60 vinylbital* S66
thiohexital S 61 Virola calophylla S 241
thionarcon S62

thiopentalsodium* S63 yag6 S244
thiotetrabarbital* S64 yageine S211

tiazesim * S 158 yohimban-16a-carboxylic acid, 17a-hydroxy-
TMA S228 methylester S225
toloxychlorinol* S88 yohimbine S225
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