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SUPPORTING INFORMATION

SI-2

Procedure for the synthesis of 5-heptylbenzene-1,3-diol (1). The synthesis of 5-heptylbenzene-1,3-diol, also known as 5-heptyl-resorcinol or sphaerophorol is reported in Scheme S1. 1-(bromomethyl)-3,5-dimethoxybenzene was reacted first with triphenylphosphine in refluxing toluene for 6 hours to quantitatively give the respective phosphonium salt (4). 4 was reacted with hexanal by Wittig’s reaction in 0.1 M K2CO3 aqueous solution at reflux for 24 hours to give the alkene (3) as a 38:62 cis:trans mixture. The mixture of cis:trans alkene 3 was reduced by hydrogenation over palladium/charcoal, using the ThalesNano H-Cube flow reactor, to give the alkane 2 in quantitative yield. Finally, the demethylation of the two phenolic moieties of 2, using BBr3 in anhydrous DCM, overnight at room temperature and under nitrogen atmosphere, gave 5-heptyl-resorcinol (1) in quantitative yield.

Synthesis of (3,5-dimethoxybenzyl)triphenylphosphonium bromide (4)
Triphenylphosphine (6.3 g, 23.8 mmol, 1.1 eq.) was added to a stirred solution of 1-(bromomethyl)-3,5-dimethoxybenzene (5.0 g, 21.6 mmol, 1 eq.), in 30 mL of toluene and refluxed for 6 hours. After standing at room temperature overnight, the precipitate formed was collected by filtration, washed with diethyl ether and dried to give 10.5 g of a white solid (quant. yield).
1H-NMR (400 MHz, CDCl3) δ 7.78-7.76 (m, 9H), 7.66-7.63 (m, 6H), 6.35 (t, 2H, J = 2.3 Hz), 6.30 (q, 1H, J = 2.3 Hz), 5.32 (d, 2H, J = 14.3 Hz), 3.54 (s, 6H). 
Synthesis of (E/Z)-1-(hept-1-en-1-yl)-3,5-dimethoxybenzene (3)
4 (5.0 g, 10 mmol, 1 eq.) was suspended in 100 mL of a 0.1 M solution of K2CO3 and hexanal (1.8 mL, 15 mmol, 1.5 eq.) was added in one portion. The suspension was refluxed for 24 hours and cooled at room temperature. 100 mL of cyclohexane was added, and the biphasic mixture was vigorously stirred at 0 °C for two hours. The precipitated triphenylphosphinoxide was removed by filtration. The organic phase was collected, and the aqueous phase was extracted two more times with cyclohexane. The combined organic phase was washed with brine, dried over anhydrous Na2SO4 and concentrated to give 2.325 g (99% yield) of a yellow oil. The product was obtained as a E/Z mixture of alkene, pure enough to be used in the next step without further purification.
1H NMR (400 MHz, CDCl3, Z-isomer) δ 6.43 (d, 2H, J = 2.2 Hz), 6.35 (t, 1H, J = 2.2 Hz), 6.33 (d, 1H, J = 11.5 Hz), 5.65 (dt, 1H, J = 11.5, J = 7.0 Hz), 3.97 (s, 6H), 2.32 (qd, 2H, J = 7.3 Hz, J = 1.7 Hz), 1.46 (quintet, 2H, J = 7.3 Hz), 1.40-1.21 (m, 4H), 0.88 (t, 3H, J = 7.1 Hz); 1H NMR (400 MHz, CDCl3, E-isomer) δ 6.50 (d, 2H, J = 2.2 Hz), 6.21 (dt, 1H, J = 15.8 Hz, J = 6.8 Hz), the remaining protons are overlapping with those of the Z-isomer.
Synthesis of 1-heptyl-3,5-dimethoxybenzene (2)
The mixture of (E/Z)-1-(hept-1-en-1-yl)-3,5-dimethoxybenzene (3) was solubilized in EtOH and the hydrogenation was performed with H-Cube Mini Plus ThalesNano using the following conditions: Temperature 30 °C, H2 20 psi, cartridge Pd/C, solvent EtOH, flow 1mL/min. The solvent was concentrated to give 2.300g (98% yield) of a yellow liquid pure enough to be used in the next step without further purification.
1H NMR (400 MHz, CDCl3) δ 6.37 (d, J = 2.3 Hz, 2H), 6.32 (t, J = 2.3 Hz, 1H), 3.81 (s, 6H), 2.57 (dd, J = 6.8, 8.7 Hz, 2H), 1.72 – 1.59 (m, 2H), 1.41 – 1.22 (m, 8H), 0.91 (t, J = 6.8 Hz, 3H).
Synthesis of 5-heptylbenzene-1,3-diol (1)
To a solution of 2 (2.02 g, 8.62 mmol, 1 eq.) in anhydrous DCM at -10°C and under nitrogen atmosphere, a 1M solution of BBr3 in anhydrous DCM (19 mL, 19 mmol, 2.2 eq.) was added dropwise over a period of 30 minutes. The temperature was spontaneously risen, and the solution stirred at room temperature overnight. The reaction was quenched with an aqueous saturated solution of NaHCO3 and stirred until cessation of the effervescence. The organic phase was washed with brine, dried over anhydrous Na2SO4 and concentrated to give 1.780 g (99% yield) of a brown liquid which crystalized upon standing. 
1H NMR (400 MHz, CDCl3) δ 6.24 (d, 2H, J = 2.3 Hz), 6.17 (t, 1H, J = 2.3 Hz), 2.48 (dd, 2H, J = 6.8, 8.7 Hz), 1.57 (t, 2H, J = 7.4 Hz), 1.39 – 1.19 (m, 8H), 0.88 (t, 3H, J = 7.4 Hz,).



Table SI-1. 1H and 13 NMR assignments (δ) of (-)-trans-CBDP
	


	Position
	1H-NMR in CDCl3a
	13C-NMR in CDCl3a

	1
	3.89 – 3.81 (m, 1H)
	37.46

	2
	5.57 (s, 1H)
	124.30

	3
	-
	140.22

	4
	a-2.09 (ddt, J = 2.4, 5.1, 17.9 Hz, 1H)
	30.59

	
	b-2.24 (td, J = 6.1, 12.7 Hz, 1H)
	

	5
	a,b-1.89 – 1.74 (m, 2H)
	28.60

	6
	2.52 – 2.35 (m, 1H)
	46.33

	7
	1.89 – 1.74 (m, 3H)
	23.86

	8
	-
	149.56

	9
	a-4.56 (s, 1H)
	111.01

	
	b-4.66 (s, 1H)
	

	10
	1.65 (s, 3H)
	20.71

	1’
	-
	154.09

	2’
	-
	113.93

	3’
	-
	156.27

	4’
	6.10-6.30 (m, 2H)
	108.26

	5’
	-
	143.23

	6’
	6.10-6.30 (m, 2H)
	109.91

	7’
	4.66 (bs, 1H)
	-

	8’
	5.97 (bs, 1H)
	-

	1”
	2.52 – 2.35 (m, 3H)
	35.70

	2”
	1.55 (qnt, J = 7.6 Hz, 2H)
	31.99

	3”
	}
	1.28 (td, J = 4.7, 8.2, 9.0 Hz, 8H)
	31.14

	4”
	
	
	29.43

	5”
	
	
	29.35

	6”
	
	
	22.84

	7”
	0.87 (t, J = 6.7 Hz, 3H)
	14.29


aChemical shifts are reported in parts per million (ppm, δ units). Proton chemical shifts were referenced to the solvent residual peak of CDCl3 (7.26 ppm). Splitting patterns are designed as s, singlet; t, triplet; sxt, sextet; dt, double triplet; m, multiplet; b, broad.




Table SI-2. 1H and 13 NMR assignments (δ) of (-)-trans-Δ9-THCP

	


	Position
	1H-NMR in CDCl3a
	13C-NMR in CDCl3a

	1
	3.20 (dt, J = 2.5, 10.8 Hz, 1H)
	33.78

	2
	6.30 (t, J = 2.0 Hz, 1H)
	123.92

	3
	-
	134.59

	4
	2.22 – 2.11 (m, 2H)
	31.37

	5
	a- 1.97 – 1.87 (m, 1H)
b- 1.37-1.43 (m, 1H)
	25.22

	6
	1.69-1.65 (m, 1H)
	46.01

	7
	-
	77.38

	8
	1.41 (s, 3H)
	27.77

	9
	1.09 (s, 3H)
	19.47

	10
	1.68 (s, 3H)
	23.55

	1’
	-
	110.30

	2’
	-
	154.97

	3’
	6.14 (d, J = 1.5 Hz, 1H)
	107.72

	4’
	-
	143.02

	5’
	6.27 (d, J = 1.6 Hz, 1H)
	109.22

	6’
	-
	154.34

	7’
	4.75 (bs, 1H)
	-

	1”
	2.43 (t, J = 8.9 Hz, 2H)
	35.72

	2”
	1.58 – 1.50 (m, 2H)
	31.99

	3”
	}
	1.34 – 1.21 (m, 8H)
	31.16

	4”
	
	
	29.50

	5”
	
	
	29.38

	6”
	
	
	22.87

	7”
	0.87 (t, J = 6.6 Hz, 3H)
	14.29



Chemical shift, in ppm, are referenced to the chloroform residual signal (7.26 ppm for 1H and 77.20 ppm for 13C). Coupling constants are reported in hertz (Hz). Splitting patterns are designed as s, singlet; d, doublet; t, triplet; qnt, quintet; sxt, sextet; m, multiplet; b, broad. 

	


	Figure SI-1. Synthetic procedure for the synthesis of sphaerophorol (1). Reagents and conditions: a) triphenylphosphine (1.1 eq.), toluene, reflux, 6h, quant. yield; b) hexanal (1.5 eq), 0.1 M K2CO3 aq (10 mL per mmol of 4), reflux, 24h, 95% yield; c) H-Cube ThalesNano H2-Pd/C, EtOH, 30 °C, 20 bar, 1 mL / min, quant. yield; d) BBr3 1M in DCM (2.2 eq.), anhydrous DCM, N2 atmosphere, -10°C  r.t, 24h, quant. yield. 






	Figure SI-2. Monodimensional (1H and 13C) and bidimensional (COSY, HSQC and HMBC) NMR spectroscopic characterization of synthetic (-)-trans-CBDP.
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	Figure SI-3. Monodimensional (1H and 13C) and bidimensional (COSY, HSQC and HMBC) NMR spectroscopic characterization of synthetic (-)-trans-Δ9-THCP.
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	Figure SI-4. 1H and 13C NMR spectra of extracted (-)-trans-CBDP
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	Figure SI-5. 1H and 13C NMR spectra of extracted (-)-trans-Δ9-THCP
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	Figure SI-6. a, Crystal structure of hCB1 in complex with AM11542 agonist (PDB ID: 5XRA). b, Superposition of CB1-AM11542 (purple sticks) complex with the predicted binding mode of (-)-trans-Δ9-THCP (green sticks). The protein is represented in orange cartoon. Key amino acids are reported in orange sticks. Atoms are color coded: oxygen in red, bromine in ruby red. 
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	[bookmark: _GoBack]Figure SI-7. Predicted binding mode of (-)-trans-Δ9-THC (a, magenta sticks), (-)-trans-Δ9-THCV (b, cerulean sticks) and (-)-trans-Δ9-THCB (c, green sticks).
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80 INO 0.00003000 s
ZGOPTNS

NUC1 10
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PL1 1.00 c
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120
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CPDPRG[2 garp
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Current Data Parameters

NAME (=) —-trans—-D9-THCP
EXPNO 5
PROCNO 1

F2 — Acguisition Parameters
Date_ 20190619
Time 21.25
INSTRUM sSpect
PROBHD 5 mm PABBO BB-
PULPROG hmbcgplpndgf

D 4096
SOLVENT CDC13

NS 16

DS 16

SWH 5208.333 Hz
FIDRES 1.271566 Hz
AQ 0.3932160 sec
RG 4096

DW 96.000 usec
DE 6.50 use«
TE 298.3 K
CNST2 145.0000000
CNST13 8.0000000

DO 0.00000300 sec
D1 1.00000000 sec
D2 0.00344828 sec
D6 0.006250000 sec
D16 0.00020000 sec
INO 0.00002235 sec
======== CHANNEL fl =======:
NUC1 1H

P1 15.00 usec
P2 30.00 usec
PL1 1.00 dB
PL1W 19.95262337 W
SFO1 400.1325208 MHz
======== CHANNEL f2 =======:
NUC2 13C

P3 9.25 use«
PL2 1.00 dB
PL2W 59.85786819 W
SFO2 100.6228138 MHz
====== GRADIENT CHANNEL ===
GPNAMI[1] SINE.100
GPNAM[ 2]

SINE.100
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Current Data Parameters

NAME cpcr_ext 28 2 G 28 @ CINRBOTIER2NRNRY 258
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F2 - Acquisition Parameters | | | | ' ’ \V// // \/ /// // W/
Date_ 20190909

Time 12.35 h

INSTRUM spect

PROBHD 72132572_0011 (

PULPROG zg30

TD 131072

SOLVENT CDC13

NS 32

Dg 1

SWH 13204.226 Hz

FIDRES 0.201480 Hz

AQ 4.9632597 sec

RG 191.36

DW 37.867 usec

DE 24.32 usec

TE 298.0 K

F2 - Procesding parameters

SI 65536

SE 600.1300147 MHz

WDW EM

SSB 0

LB 3.00 Hz

GB 0

PC 1.00
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NAME CBDCT_ext — — — FOONNONONNNNNNNN A
EXPNO 3
1 |1 N S
F2 - Acquisition Parameters
Date_ 20190909
Time 17.56 h
INSTRUM spect

PROBHD 7132572_0011 (
PULPROG zgpg_pisp_f£f2.fas

D 65536
SOLVENT CDC13

NS 3179

Dg 2

SWH 33333.332 Hz
FIDRES 1.017253 Hz
AQ 0.9830400 sec
RG 191.36

DW 15.000 usec
DE 21.79 usec
TE 298.0 K

F2 - Processing parameters
ST 65536

SE 150.9028085 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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Current Data Parameters

NAME THCC/_ext_3
EXPNO 1
PROCNO 1
F2 — Acquisition Parameters
Date_ 20190909
Time 18.11 h
INSTRUM spect
PROBHD Z2132572_0011 (
PULPROG zg30
TD 131072
SOLVENT CDC13
NS 16
DS 1
SWH 13204.226 Hz
FIDRES 0.201480 Hz
AQ 4.9632597 sec
RG 191.36
DW 37.867 usec
DE 24 .32 usec
TE 298.0 K
F2 — Processing parameters
ST 65536
SFE 600.1300152 MHz
WDW EM
SSB 0
LB 3.00 Hz
GB 0
PC 1.00
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F2 - Acquisition Parameters
Date_ 20190910
Time 6.18 h
INSTRUM spect

PROBHD 7132572_0011 (
PULPROG zgpg_pisp_f£f2.fas

D 65536
SOLVENT CDC13

NS 7168

Dg 2

SWH 33333.332 Hz
FIDRES 1.017253 Hz
AQ 0.9830400 sec
RG 191.36

DW 15.000 usec
DE 21.79 usec
TE 298.0 K

F2 - Processing parameters
ST 65536

SE 150.9028085 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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