Human metabolism of the semi-synthetic cannabinoids hexahydrocannabinol, hexahydrocannabiphorol and their acetates using hepatocytes and urine samples
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Supplementary Information 8:
5’OH-HHC Synthesis and Characterisation







S8.1. Synthesis of 5’OH-HHC


Scheme 1. Synthesis of 5’OH-HHC.
Compound 5 was synthesized in three steps. Firstly, a coupling reaction of 1,3-dihydroxy-5-bromobenzene 1 with compound 3 using Pd(PPh3)2Cl2 and CuI as catalysts and triethylamine (TEA) as base in N,N’-dimethylformamide (DMF) at 65 °C, was applied to give 4 in 26% yield. Secondly, a protection reaction with acetyl group using TEA as base in dichloromethane (DCM) was carried out, followed by a hydrogenation with hydrogen gas under the catalyst of Pd/C in ethyl acetate (EtOAc) giving compound 5 in 35% yield for two steps. 
Compound 5 was deprotected using K2CO3 in DCM/MeOH at room temperature. After work-up, the crude product was dissolved in anhydrous DCM, and (1S, 4R)-1-methyl-4-(prop-1-en-2-yl)-cyclohex-2-en (6) (1.0 equivalent) was added following by BF3Et2O (0.1 equivalent) in an ice-bath. The reaction mixture was stirred for 15 minutes. The reaction mixture was purified using preparative liquid chromatography to give compound 7 (16% yield). 
Compound 7 was dissolved in anhydrous DCM. BF3Et2O (1.0 equivalent) was added to the above solution at about 0 °C. The reaction mixture was allowed to be warmed up to room temperature and stirred overnight. After work-up, the crude product was dissolved in ethyl acetate, and 5mol% Pd/C was added, the resulting mixture was stirred under H2 gas overnight. After filtration and concentration, the resulting crude product was purified using preparative liquid chromatography to give the product 8a and 8b as a mixture in 7% yield. The ratio of 8a:8b is about 5:6.
S8.2. Characterisation of the synthesised product (5’OH-HHC) by 1H-NMR.
[image: ]
Figure S8.1. 1H-NMR of synthesised products 8a and 8b.
The 1H-NMR was assigned according to COSY and the references of HHC (9S) and HHC (9R), which was published by Cayman Chemical[footnoteRef:1]. 1H-NMR (500 MHz, CDCl3) of 8a (9R): δ 6.24 (d, J = 2.0 Hz, 1H, ), 6.07 (d, J = 1.7 Hz, 1 H), 4.66 (br s, 1H, OH), 3.66 (t, J = 6.5 Hz, 2H), 3.05 (br d, J = 13 Hz, 1H), 2.52-2.44 (m, 3H), 1.91-1.84 (m, 2H), 1.67-1.53 (m, 5H), 1.49-1.27 (m, 3H, Me group is not included.), 1.39 (s, 3H), 1.10-1.06 (m, 1H, Me group is not included.), 1.09 (s, 3H, Me), 0.97 (d, J = 6.6 Hz, 3H, Me), 0.81 (q, J = 11.8 Hz, 1H). [1:  Stothard, A., Layle, N., Martin, M., et al. Characterization of Hexahydrocannabinol Diastereomers by NMR, HPLC, GC-MS, and TLC. Available from: https://www.caymanchem.com/literature/characterization-of-hhc-diastereomers (accessed on 25-04-2024).] 

1H-NMR (500 MHz, CDCl3) of 8b (9S): δ 6.23 (d, J = 1.9 Hz, 1H), 6.06 (d, J = 1.7 Hz, 1H), 4.60 (br s, 1H, OH), 3.66 (t, J = 6.5 Hz, 2H), 2.88 (br d, J = 13 Hz, 1H), 2.69 (dt, J = 11.5, 3.0 Hz, 1H), 2.52-2.44 (m, 2H), 2.17-2.09 (m, 1H), 1.67-1.53 (m, 6H), 1.49-1.27 (m, 5H), 1.11-1.04 (m, 1H), 1.38 (s, 3H), 1.15 (d, J = 7.0 Hz, 3H), 1.11 (s, 3H, Me). 


S8.3. Characterisation of the synthesised product (5’OH-HHC) by LC-QToF-MS
[image: ]
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Figure S8.2. Chromatogram of synthesised (9R)- and (9S)-5’OH-HHC from LC-QToF-MS analysis with an ACN gradient.
[image: ][image: ][image: ][image: ]
Figure S8.3. Mass spectrum from ACN gradient of peak at a retention time of 6.887 min and structures of major mass fragment.
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Figure S8.4. Mass spectrum from ACN gradient of peak at a retention time of 6.970 min and structures of major mass fragment.
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Figure S8.5. Chromatogram of synthesised (9R)- and (9S)-5’OH-HHC from LC-QToF-MS analysis with a MeOH gradient.
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Figure S8.6. Mass spectrum from MeOH gradient of peak at a retention time of 10.081 min and structures of major mass fragment.
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Figure S8.7. Mass spectrum from MeOH gradient of peak at a retention time of 10.171 min and structures of major mass fragment.
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RT m/z Diff (Tgt, mDa) Area Mass Mass (Tgt)  Diff (Tgt, ppm) Label
6.97 333.24295 0.45 5189050 332.23559 332.23514 1.34 Cpd1:C21H3203

6.887 333.24301 0.56 6449952 332.23571 332.23514 1.69 Cpd2:C21H3203




image5.emf
CH

2

+

 69.06987


image6.emf
C H

2

+

O H

OH

OH

209.11722


image7.emf
-H

2

O

 191.10665


image8.emf
3

x10

0

0.2

0.4

0.6

0.8

1

1.2

1.4

1.6

1.8

2

2.2

2.4

2.6

2.8

3

3.2

3.4

3.6

3.8

209.11792

81.06986

191.10664

149.05959

95.08523

69.06951

123.04342

173.09641

259.16817

223.13262

Counts vs. Mass-to-Charge (m/z)

50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300 310 320 330


image9.emf
3

x10

0

0.2

0.4

0.6

0.8

1

1.2

1.4

1.6

1.8

2

2.2

2.4

209.11740

81.06977

149.05968

191.10670

95.08539

137.13229

69.06922

223.13293

173.09544

259.16944

109.02815

291.19685

315.23152

Counts vs. Mass-to-Charge (m/z)

50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300 310 320 330


image10.emf
2

x10

-0.1

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

10.081

10.171

Counts (%) vs. Acquisition Time (min)

9.7 9.8 9.9 10 10.1 10.2 10.3 10.4 10.5 10.6 10.7 10.8 10.9


image11.png
RT m/z Diff (Tgt, mDa) Area Mass Mass (Tgt) Diff (Tgt, ppm) Label
10.171 333.24349 1.07 7367094 332.23622 332.23514 3.22Cpd 1: C21 H32 03

10.081 333.2434 0.91 6837972 332.23605 332.23514 2.73Cpd 2: C21 H32 03
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