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WORKFLOW

STEREOSELECTIVE SYNTHESIS OF THE ANALYTIC STANDARDS OF (-)-TRANS-CBDB AND (-)-TRANS-Δ9-THCB
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Reagents and conditions: a) pTSA (cat.), DCM, 0 °C, 1h; a) pTSA (cat.), DCM, r.t, 48h; c) ZnCl
2
 (0.5 eq.), 4N HCl in dioxane (1 mL per 100 mg of Δ8-THCB), dry DCM, argon, 0 °C to r.t., 2 h. 

d) 1.75M potassium amilate in toluene (2.5 eq.), dry toluene, argon, -15 °C, 2 h.

SPECTROSCOPIC CHARACTERIZATION
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IDENTIFICATION OF (-)-TRANS-CBDB AND (-)-TRANS-Δ9-THCB BY UHPLC-HESI-ORBITRAP
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IN VITRO/IN VIVO CANNABIMIMETIC PROFILE OF Δ9-THCB
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Complete spectroscopic 
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and tetrahydrocannabidibutol (Δ
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Binding Affinity at CB1 and CB2 Receptors 
and In Vivo Cannabimimetic Profile of Δ

9-THCB

The analysis of the decarboxylated FM2 ethanol extract showed beside the high amoun-
ts of CBD and THC and the well-known Cannabidivarin (CBDV) and Δ9-Tetrahydrocannabi-

varin (Δ9-THCV)  the presence of two other phytocannabinoids that from MS/MS spectra analysis 
showed a structure CBD-like and THC-like, but differing from the CBD and THC for one methylene 
(CH2) unit on the resorcinyl moiety. 

A full spectroscopic characterization (H-NMR, C-NMR, 2D-NMR, IR, 
CD, optical rotatory power) of the synthesized analytical standards and 

the purified cannabinoids from FM2 extract was performed. A near-perfect 
match of the two molecules was observed, thus confirming the chemical 
structure of the newly synthesized cannabinoid and in particular the Δ9 position 
of the double bond and the trans configuration of the dihydropyran ring. 

►The butyl homologues of CBD (CBDB) and Δ9-THC (Δ9-THCB) were isolated from a medicinal C. sativa.
►The authentic standards obtained via stereoselective synthesis.

►The binding affinity of Δ9- THCB for hCB1 is similar to that of Δ9-THC and higher than that of Δ9-THCV.
►Δ9-THCB showed analgesic effects in the formalin test in mice. 
►The results of the tetrad test indicated that Δ9-THCB should be a partial agonist for the CB1 receptor.
►Δ9-THCB and CBDB might represent two new phytocannabinoids on which to focus in the near future, in order to further 
investigate the complex cannabinoid pharmacological effects

▲EICs of the neutral species before (native FM2) and 
after decarboxylation (decarboxylated FM2). Each 
peak is labeled with compound name and retention 
time.

► HRMS spectra of Δ9-THC, Δ9-THCB and Δ9-THCV 
in positive ionization mode. A putative structure is 
given for each fragment. Dotted red lines indicate cor-
respondence of fragments between pentyl (m/z), butyl 
(m/z-CH3) and propyl (m/z-C2H5) forms.

1H-NMR spectra of synthetic and extracted CBDB

1H-NMR spectra of synthetic and extracted Δ9-THCB
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▼ Binding affinity (IC
50

 and Ki) of (-)-trans-Δ9-THCB at human CB1 and CB2 receptors

CATALEPSY ANALGESIA HYPOTERMIA HYPOLOCOMOTION

▼ Effect of THCB (10 and 20 mg/kg, i.p.) in the tetrad test. 

a b c d

(-)-trans-CBDB (-)-trans-D8-THCB (-)-trans-D9-THCB(-)-trans-HCl-THCB


