
SUPPORTING INFORMATION

SI-1

Isolation of a High Affinity Cannabinoid for Human CB1 Receptor from a 

Medicinal Cannabis Variety: Δ9-Tetrahydrocannabutol, the Butyl Homologue of 

Δ9-Tetrahydrocannabinol

Pasquale Linciano†,#, Cinzia Citti‡,§,#, Livio Luongo⊥, Carmela Belardo⊥, Sabatino 

Maione⊥, Maria Angela Vandelli†, Flavio Forni†, Giuseppe Gigli§, Aldo Laganà∥,§, 

Carmela Maria Montone∥, Giuseppe Cannazza†,§,

† Department of Life Sciences, University of Modena and Reggio Emilia, Via Campi 103, 41125 

Modena, Italy.

‡ Mediteknology s.r.l. (CNR spin-off company), Via Arnesano, 73100 Lecce, Italy 

§ CNR NANOTEC, Campus Ecotekne, Via Monteroni, 73100 Lecce, Italy

⊥ Department of Experimental Medicine, Division of Pharmacology, Università della Campania “L. 

Vanvitelli”, Via Santa Maria di Costantinopoli 16, 80138 Naples, Italy

∥ Department of Chemistry, Sapienza University of Rome, Piazzale Aldo Moro 5, 00185 Rome, 

Italy

TABLE OF CONTENT

HRMS spectra of carboxylated and neutral cannabinoids in positive and 

negative mode (Figures S1-6)

NMR spectra of synthetic (-)-trans-Δ9-THCB (Figures S7-11)

…SI-2

…SI-8

NMR spectra of extracted (-)-trans-Δ9-THCB (Figures S12-16) …SI-13

Superimposition of 1H NMR and 13C NMR of extracted and synthetic (-)-trans-

Δ9-THCB (Figure S17) …SI-19

Circular Dichroism (CD) spectra of isolated and synthesized THCB (Figure S18) …SI-19



SUPPORTING INFORMATION

SI-2

HRMS spectra of carboxylated and neutral cannabinoids

Figure S1. HRMS spectra of CBDA, CBDBA and CBDVA in negative ionization mode. A putative 

structure is given for each fragment. Dotted red lines indicate correspondence of fragments between 

pentyl (m/z), butyl (m/z-CH3) and propyl (m/z-C2H5) forms.
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Figure S2. HRMS spectra of THCA, THCBA and THCVA in negative ionization mode. A putative 

structure is given for each fragment. Dotted red lines indicate correspondence of fragments between 

pentyl (m/z), butyl (m/z-CH3) and propyl (m/z-C2H5) forms.
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Figure S3. HRMS spectra of CBDA, CBDBA and CBDVA in positive ionization mode. A putative 

structure is given for each fragment. Dotted red lines indicate correspondence of fragments between 

pentyl (m/z), butyl (m/z-CH3) and propyl (m/z-C2H5) forms.
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Figure S4. HRMS spectra of THCA, THCBA and THCVA in positive ionization mode. A putative 

structure is given for each fragment. Dotted red lines indicate correspondence of fragments between 

pentyl (m/z), butyl (m/z-CH3) and propyl (m/z-C2H5) forms.
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Figure S5. Comparison of CBDB (top) and Δ9-THCB (bottom) HRMS spectrum in negative 

ionization mode. A putative structure is given for each fragment.



SUPPORTING INFORMATION

SI-7

Figure S6. 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 correspondence of fragments 

between pentyl (m/z), butyl (m/z-CH3) and propyl (m/z-C2H5) forms.
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NMR spectra of synthetic (-)-trans-Δ9-THCB

Figure S7
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Figure S8
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Figure S9
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Figure S10
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Figure S11
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NMR spectra of extracted (-)-trans-Δ9-THCB

Figure S12
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Figure S13
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Figure S14
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Figure S15
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Figure S16
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Figure S17. Superimposition of 1H NMR (A) and 13C NMR (B) of extracted (-)-trans-Δ9-THCB (red spectra) and synthetic (-)-trans-Δ9-THCB 

(blue spectra).
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Figure S18. Superimposition of the Circular Dichroism (CD) spectra of isolated (green) and synthesized (blue) Δ9-THCB, in acetonitrile at 10 

μg/mL.
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