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ABSTRACT:  Although much is known about Δ9-tetrahydrocannabinol and its inactive open ring isomer, can-
nabidiol, far less is known about the effects, metabolism, and pharmacodynamics of Δ9-tetrahydrocannabinol’s 
double-bond isomer, Δ8-tetrahydrocannabinol. With the passage of the so-called United States “Farm Bill,” which 
was made law in order to allow legal hemp cultivation in the United States, more needs to be known about the ef-
fects of Δ8-tetrahydrocannabinol, a double-bond isomer of Δ9-tetrahydrocannabinol, and cannabidiol (CBD), which 
is an open-ring isomer of Δ8-tetrahydrocannabinol. It is the aim of the review to summarize current knowledge of 
Δ8-tetrahydrocannabinol and CBD, including the pharmacodynamics and pharmacokinetics of CBD. Also, plant 
genetics, the effect of cannabinoids on the current topic of viral entry into mammalian cells, and the current practice 
of vaping, dabbing, and dripping are covered.

KEYWORDS: Agriculture Improvement Act of 2018, cannabidiol, cannabidiol reactions, cannabinoid analytical 
methodology, dabbing, dripping, EVALI, Farm Bill, hemp, HHC-O, JWH-124, JWH-138, plant genetics, SCAR, 
sequence characterized amplified region, Δ8-tetrahydrocannabinol, Δ9-tetrahydrocannabinol; Δ8-THC-O, Δ8-THCjd, 
Δ8-THCP, VALI, vaping, viral cell infection, vitamin E acetate.

INTRODUCTION

As a general observation, few drugs/drug classes except 
for ethyl alcohol have had more published about them than 
the cannabinoids, which are derived from Cannabis sativa L 
(Linneaus). Much of the open literature has focused on the 
most psychoactive component, Δ9-tetrahydrocannabinol 
(Δ9-THC), whose chemical structure is presented in Figure 
1A [7,14,41] using the dibenzopyran numbering system. 
The older terpenoid system for numbering of this com-
pound, Δ1-tetrahydrocannabinol (Δ1-THC) is presented 
in Figure 1B [41]. The dibenzopyran numbering system 
will be used throughout this article.

Δ9-THC has two chiral or optically active centers 
(carbons 6a and 10a). As drawn, Δ9-THC is in the R,R 
configuration [13] which makes the pyran and cyclohexenyl 

rings trans to each other at the 6a-10a bond. In chloroform, 
the naturally occurring R,R-form rotates polarized light 
to the left, making the R,R-form (–)-THC [13,93]. Δ9-
THC is formed primarily by the thermal decarboxylation 
of the naturally occurring tetrahydrocannabinolic acid 
[14], which exists as THCA-A (Figure 1C) and THCA-B 
(Figure 1D) [17].

As a synthetic pharmaceutical, (–)-Δ9-THC is known 
as dronabinol, marinol, or syndros. (–)-Δ9-THC also is in-
cluded in a buccal solution known as nabiximols (Sativex) 
[7] which also contains cannabidiol (CBD). The isomerism 
of the tetrahydrocannabinols has been summarized in a 
recent presentation [22].

This review is an expanded version of a previous short 
review [114] with focuses on CBD, Δ8-THC, and potential 
cannabinoids that may be derived from hemp.

Figure 1. Chemical structures of: (A) Δ9-tetrahydrocannabinol (Δ9-THC; dibenzopyran numbering system); (B) Δ1-
tetrahydrocannabinol (Δ1-THC; monoterpenoid numbering system); (C) Δ9-tetrahydrocannabinolic acid-A; and (D) 
Δ9-tetrahydrocannabinolic acid-B.
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