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Δ8-THC was first isolated back in 1966 (Hively et al), from an extract of the flowering tops and leaves of
cannabis grown in Maryland. Its chemical structure confirmed by comparing its optical activity and UV
spectra with that of THC synthesized by Adam et al. in 1940, rand late via semi-synthesis from CBD. In
1970, its structure was confirmed via NMR by Archer et al. Shortly after in 1975, Δ8-THC acid was
isolated by Hanus and Kerejci, proving that small amounts of Δ8-THC were produced by certain
chemovars of the cannabis plant. Only in the past few years has interest in this “old” cannabinoid been
renewed.

The world of cannabis was forever changed when the 2018 Farm Bill decriminalized CBD, but not the
psychoactive component (Δ9-THC). This had the unintended outcome of placing another cannabinoid
(Δ8-THC) in a strange legal situation. Specifically, Δ8 has psychoactive activity like Δ9 but can be made
from CBD - and was thus led to a market as a "legal" substitute. The poster will explain the details of
Δ8 and provide critical information for pharmacists and clinicians as they increasingly encounter and
counsel patients on the topic of Δ8. Additionally, it will serve as a resource for faculty in providing
education on Δ8-THC.

Background and Objectives 

The school’s MS in Medical Cannabis Science and Therapeutics Program is a
two-year Master’s degree (30 credits) that provides students with a
comprehensive education in the science of medical cannabis, its therapeutic
uses, and the policies that govern its use in medicine and research. Students
take courses in the pharmacology, chemistry, and pharmaceutics of
cannabinoids and cannabinoid formulations and study the evidence for cannabis
use in various diseases and conditions. Our cohort of students includes a variety
of academic and professional backgrounds including clinicians, scientists,
attorneys, public health professionals, business professionals, educators, and
others. Twice a year, students come together for a symposium that includes
seminars by cannabis experts and opportunities for networking with
professionals in the field.

Delta-8-THC (Δ8-THC) is an isomer of the more commonly known psychoactive component in the
cannabis plant, Δ9-THC (as in Δ10). An isomer means that the compound has the same molecular
formula but a different structure. In this case, the double in Δ9-THC is shifted to the left.

Interestingly, because of this shifting of the double bond, Δ8 has some distinct characteristics from Δ9:
1) Lower binding affinity to the CB1 receptor (table above) compared to Δ9 (8.96 nM [CB1] and 3.89

nM [CB2], Iwamura et al. 2001), likely explaining why it is at times called “Δ9-Lite” or “Diet Δ9) (e.g.,
less psychoactive effects)

2) Higher stability—does not oxidize to CBN upon storage (first shown by Pars and Razdan in 1971)
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What is Δ8-THC?   

Regulatory Aspects
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CB1 Ki(nM) CB2 Ki (nM) Reference

Δ8-THC 44 44 Huffman et al. 
1999

47.6 39.3 Busch-Petersen 
et al. 1996

78 12 Radwan et al. 
2015

How is it made?   
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As Δ8 only occurs at minimal levels within the plant (typically no more than 1%), it is not practical to extract it from plants (as is Δ9); therefore, is either made by total synthesis starting from s-cis-verbenol and
olivetol with a Lewis acid catalyst (Mechoulam et al. 1967 and Hoffman and Studer 2018, left), semi-synthesis from CBD (right), or base/acid catalyzed isomerization of Δ9. The processes result in an impure oil that
requires purification. It is here that the problem lies, as many products claiming to contain Δ8-THC also contain other byproducts.

As many students in our professional school and graduate programs were not aware of the issues
surrounding isomers of Δ9-THC, a specific series of educational materials covering the science,
pharmacology, and regulatory aspects of Δ8 were utilized in both the professional program and the
MS in Medical Cannabis Science and Therapeutics program.

The content within the courses focused on the Δ8-THC’s history and isolation, preparation from CBD,
stability, pharmacology, current pre-clinical studies in peer-reviewed literature, and regulatory
aspects. Scant peer-reviewed literature exists on the impact of Δ8-THC on the human body, but it
does appear that Δ8-THC is simply a less potent version of Δ9. As Δ10, THC-O-Acetate,
hexahydrocannabinol (HHC), and other isomers/derivatives continue to rise in popularity, additional
course materials will be added to supplement the Δ8 materials.

The rise of Δ8 is thought to have begun when an oversupply of CBD extracted from hemp grown in
the USA caused the price to plummet. Therefore, producers began to look for other ways to turn their
production of CBD into something more profitable.

From the 2018 Farm Bill Amendments to the Agricultural Marketing Act of 1946: The term 'hemp'
means the plant Cannabis sativa L. and any part of that plant, including the seeds thereof and all
derivatives, extracts, cannabinoids, isomers, acids, salts, and salts of isomers, whether growing or
not, with a delta-9 tetrahydrocannabinol concentration of not more than 0.3 percent on a dry weight
basis. This statement made the hemp products` producers to believe that any cannabinoid (with < 0.3
∆9-THC) is not controlled. They extrapolated that to include ∆8-THC and started manufacturing and
selling ∆8-THC as hemp! Just because the starting products are legal, does it mean the product is?

Many states have already passed legislation to include restrict or ban Δ8 products, while it remains
available in many others. Recently the Ninth Circuit Court (AK Futures vs. Boyd) ruled that Δ8 was
NOT regulated under the 2018 Farm Bill and is therefore legal to be sold. If this decision is not
appealed, or the Supreme Court does not grant an appeal, this could become law of the land.

Methods/Results

Discussion
The 2018 Farm Bill does not explicitly address Δ8 but effectively legalized the
sale of hemp-derived products (i.e., <0.3% THC by weight) containing the
isomer with little to no oversight. Because of little regulatory oversight and
limited laboratory testing, most products sold as Δ8 are not pure Δ8. Most
contain other cannabinoids (including Δ9) and other by-products from the
chemical reaction used to produce Δ8. It is this fact that concerns public
health professionals.

Nevertheless, as Δ8 (and other isomers/derivatiaves) is already highly
prevalent, we must educate our pharmacists, clinicians, faculty, and others
within the industry—since there is a high probability that they may
encounter patients that have exposure to this synthetic cannabinoid
derivative. The cannabis field is rapidly evolving, and our PharmD and MS
programs must evolve and adapt to keep pace with the industry. For our
students to be pioneers in the cannabis industry, they must have adequate
knowledge of emerging trends within the field and critically evaluate
available data to make effective recommendations to patients and public
health professionals.
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