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This article critically reviewed the advances made 
in the isolation, structural elucidation, synthesis, 
chemical behavior, structural-activity relation-
ships, and metabolism of the cannabinoids. Em-
phasis was placed on ∆1-tetrahydrocannabinol (∆1-
THC, or ∆9-THC by the nomenclature mostly used 
in the US), the major active component which had 
been isolated in pure form only a few years 
before. It was stressed that the area was ripe for 
more sophisticated biological research. [The 
SCI®indicates that this paper has been cited in over 
280 publications since 1970.] 
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"In the early-1960s, I was at the Weizmann Insti-
tute in Rehovot back from a postdoctoral stay at 
the Rockefeller Institute in New York, and was 
looking for research topics of potential impor-
tance outside the heavily populated areas of cur-
rent interest. I was surprised to find that the active 
componentís) of cannabis had never been isolated 
in a pure form and its structure was known only in 
a general way. A few cannabinoids had been re-
ported but the structure of only one, the psycho-
tropically inactive cannabinol, had been fully 
elucidated.1-3 

"In 1962, I convinced the Israeli police to give 
me a few kilograms of confiscated hashish, and 
Yuval Shvo and I reisolated cannabidiol, a constit-
uent which Roger Adams and Lord Todd had 
found in marihuana.4,5 We elucidated its structure 
and stereochemistry.6 A close friend and col-
league, Yehiel Gaoni, became interested and we 
joined forces. An application for a National Insti- 

tute of Mental Health (NIMH) grant was submit-
ted, but was turned down. We were told that mari-
huana was not much of an American problem and 
that NIMH was not planning to support research 
in this area. The year was 1964! A year later, D. 
Efron, head of the pharmacology section of 
NIMH, flew over to see us and suggested that on 
second thought his institute should support our 
work. He told us that marihuana had now become 
an American problem and that even the son of a 
prominent US politician had been found in posses-
sion of the drug. Our research had become 'rele-
vant.' Indeed, NIMH and later the National Insti-
tute on Drug Abuse generously supported our 
research for 16 years. 

"In the meantime Gaoni and I continued the iso-
lation, structural elucidation, and synthesis pf nat-
ural cannabinoids. ∆1 -THC, the major active 
component, was isolated in 1964,7 shortly to be 
followed by numerous others. Soon thereafter we 
published a synthesis of the dl-form of ∆9-THC, 
and in 1967, after I had moved to Jerusalem, we 
found a simple synthetic route to the natural (-) 
form of ∆1-THC.8 A pharmacologist, Haviv Edery, 
took upon himself the testing of these compounds 
in monkeys. Other groups, in the US, Switzerland, 
England, and Germany, had also started publish-
ing in this area. 

"Most of the publications on cannabinoids until 
then were chemical in nature. However, it was evi-
dent that in the coming years much of the signifi-
cant work would be on metabolism, pharmacol-
ogy, and clinical aspects. Hence I decided to sum-
marize the chemical background obtained till 
then for a biologically oriented general journal. I 
also introduced in this concise review specula-
tions on the existence of active metabolites. This 
review apparently filled a gap. It also popularized 
the term 'cannabinoids' which we had introduced 
earlier. 

"This paper has been highly cited for the follow-
ing reason. Numerous groups in the early-1970s 
working on the various biological effects of THC, 
which had become available in part due to our 
contributions, preferred to cite this review rather 
than the original publications. As THC became a 
widely used term few of the thousands of papers 
describing its action continued to cite the chemi-
cal background. Cannabinoid research had come 
of age."9,10 

1. Cahn R S. Cannabis indica resin. Part IV. The synthesis of some 2:2-dimethyldibenzopyrans, and confirmation of the 
structure of cannabinol. J. Chem. Soc. 1933:1400-5. 

2. Adams R, Baker B R & Wearn R B. Structure of cannabinol. III. Synthesis of cannabinol. 
l-hydroxy-3-n-amyl-6,6,9-trimethyl-6-dibenzopyran. J. Amer. Chem. Soc. 62:2204-7, 1940. 

3. Ghosh R, Todd A R & Wilkinson S. Cannabis indica. Part IV. The synthesis of some tetrahydrodibenzopyran 
derivatives. J. Chem. Soc. 1940:1121-5. 

4. Adams R, Pease D C & Clark J H. Isolation of cannabinol, cannabidiol and quebrachitol from red oil of Minnesota 
wild hemp. J. Amer. Chem. Soc. 62:2194-6, 1940. 

5. Jacob A & Todd A R. Cannabidiol and cannabol, constituents of Cannabis indica resin. Nature 145:350, 1940. 
6. Mechoulam R & Shvo Y. The structure of cannabidiol. Tetrahedron 19:2073-8, 1963. 
7. Gaoni Y & Mecbonlam R. Isolation, structure and partial synthesis of an active constituent of hashish. 

J. Amer. Chem. Soc. 86:1646-7, 1964. 
8. Mechoulam R, Braun P & Gaoni Y. A stereospecific synthesis of (-)∆1- and (-)∆6-tetrahydrocannabinois. 

J. Amer. Chem. Soc. 89:4552-4, 1967. 
9. Mechoulam R. Chemistry of cannabis. (Hoffmeister F & Stille G, eds.) Psychotropic agents. Part III: 

alcohol and psychotomimetics, psychotropic effects of central acting drugs. 
Berlin: Springer-Verlag. 1982. p. 119-34. 

10. Waller C W, Nair R S, McAllister A F, Urbanek B & Turner C T. Marihuana, an annotated 
bibliography. New York: Macmillan Information, 1982. Vol. II. 

278 

eservices8


