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Figure S1. '"H NMR (400 MHz, CDCl3), '*C NMR(126 MHz, CDCl3) and MS spectra of 8,9-

dihydrocannabidiol (H2CBD)
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Figure S2. '"H NMR(400 MHz, CDCl3), *C NMR(126 MHz, CDCl3) and MS spectra of 6,6,8,9-

(6,6,8,9-THC)

tetrahydrocannabinol
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Figure S3. '"H NMR (400 MHz, CDCI3) and *C NMR(126 MHz, CDCl3) and MS spectra of
2'-Isopropyl-4,5'-dimethyl-1',2'-dihydro-3',4'-tetrahydro-[ 1,1'-biphenyl]-2,6-diol (1a)
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Figure S4. 'H NMR(400 MHz, CDCI3) and '*C NMR(126 MHz, CDCIs) spectra of
2'-Isopropyl-4,5'-dimethyl-1',2'-dihydro-3',4',6'-hexahydro-1',2-methoxybenzo[b]oxacyclooctatrien-
6-ol (1b)



L6'T
ey
629
€9
(4]

6L9
189

{

\
a

HO,
HO

880

00T

Foot

0.0

6.5 6.0

7.0

7.

Copm)

1

€8°61 /
e

90°7T A:
vZ'9T ~
6267 —
Nwdmw
Nw.mm\
86°t€

L9V —

CTL'SL —

61101 —
Y0'LOT —

69'8CI —

0L°€ST —

HO

HO

I

(ppm)

f1



245.1524

300 4
250 4
200 +
v
150 - Q
N
2 %
=N < = < <
100 1 = Y 2 Q8
=N N = & 9
& a ¥ S =
— = 2 Q™
N H |
(| — S —— RN S S S—— SR -

100 120 140 160 180 200 220 240 260 280 300
m/z
Figure S5. '"H NMR(400 MHz, CDCl3) and '*C NMR(126 MHz, CDCls) spectra of
2'-Isopropyl-5'-methyl-1',2"-dihydro-3',4'-tetrahydro-[ 1,1'-biphenyl]-2,6-diol (2a)
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Figure S6. '"H NMR(400 MHz, CDCl3) and '*C NMR(126 MHz, CDCIs) spectra of
2'-Isopropyl-5'-methyl-1',2'-dihydro-3',4',6'-hexahydro-1',2-methoxybenzo[b]oxacyclooctatrien-6-ol
(2b)
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Figure S7. '"H NMR(400 MHz, CDCl3) and '*C NMR(126 MHz, CDCIs) spectra of
2'-Isopropyl-5'-methyl-1',2'-dihydro-3',4'-tetrahydrocyclohexyl-6-en-1-yl)naphthalene-2-ol (3a)
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Figure S8. '"H NMR(400 MHz, CDCl3) and '*C NMR(126 MHz, CDCI3) spectra of
2'-Isopropyl-5'-methyl-1',2'-dihydro-3',4',6'-hexahydro-1,7'-methylnonaphthalene[2,1-b]oxoxine
(3b)
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Figure S9. 'H NMR(400 MHz, CDCl3) and '*C NMR(126 MHz, CDCls) spectra of
2'-Isopropyl-5'-methyl-1',2'-dihydro-3',4'-tetrahydro-[ 1,1'-biphenyl]-2,4,6-triol (4)

H.CBD

1H NMR (400 MHz, CDCl3) & 6.23 (s, 3H, 3-H, 5-H, 2-OH), 5.54 (dt, ] = 2.9, 1.7 Hz, 1H, 6-OH), 4.81 (s, 1H,
6-H), 3.92~3.77 (m, 1H, 1'-H), 2.52~2.43 (m, 2H, 1"-H), 2.22~2.07 (m, 2H, 4"-H), 1.87~1.76 (m, 4H, 3'-H, 2'-H, 8'-
H), 1.72~1.56 (m, 4H, 2"-H, 3"-H), 1.46~1.27 (m, 5H, 4"-H, 5"-H), 0.90 (dt, ] = 15.3, 6.7 Hz, 9H, 7"-methyl, 9'-
methyl, 10'-methyl). 3C NMR (126 MHz, CDCls) d 155.5 (C-2, C-6), 142.9 (C-4), 140.0 (C-5'), 124.8 (C-6'), 114.0
(C-1), 109.7 (C-3), 107.4 (C-5), 43.7 (C-1'), 35.6 (C-2'), 35.5 (C-1"), 31.6 (C-2"), 30.7 (C-3"), 27.8 (C-10'), 24.1 (C-7),
22.6 (C-4"), 22.1 (C-8)), 21.7 (C-3"), 16.4 (C-9"), 14.1 (C-5"). MS(EI): m/z 316 [M]* (15%), 273 [M-CsH7]* (7%), 260
[M-CiHs]* (6%), 246[M-CsHio]* (25%),231 [M-CsHus]* (100%), 193 [M-CsHis]* (10%).

6,6,8,9-THC

1H NMR (400 MHz, CDCL) 8 6.31 (s, 1H, 3-H), 6.14 (s, 1H, 5-H), 4.80 (s, 1H, 6-OH), 3.37 (s, 1H, 1'-H),
2.50~2.45 (m, 2H, 1"-H), 1.94~1.82 (m, 2H, 4-H), 1.76 (dq, ] = 13.3, 3.2 Hz, 1H, 2"-H), 1.62~1.53 (m, 5H, 3-H, 6'-
H, 8-H), 1.38~1.29 (m, 9H, 2"-H, 3"-H, 4"-H, 7-methyl), 1.12 (d, ] = 6.6 Hz, 3H, 9"-methyl), 0.98 (d, ] = 6.5 Hz,
3H, 10'-methyl), 0.92 (t, ] = 6.8 Hz, 3H, 5"-H). 3C NMR (126 MHz, CDCls) d 157.5 (C-2), 152.1 (C-6), 142.4 (C-
4),111.8 (C-1), 107.8 (C-5), 106.2 (C-3), 74.5 (C-5'), 44.3 (C-1'), 35.7 (C-4"), 35.0 (C-3'), 31.6 (C-6"), 30.8 (C-3"), 30.6
(C-4"), 29.4 (C-7'), 27.8 (C-8"), 26.3 (C-2'), 22.6 (C-2"), 22.1 (C-10'), 21.1 (C-9'), 20.6 (C-1"), 14.1 (C-5"). MS(EI):
miz 316 [M]* (15%), 246[M-CsHio]* (25%),231 [M-CeHis]* (100%), 203 [M-CsHi7]* (10%), 189[M-CsHus]* (10%).

la: 2'-Isopropyl-4,5'-dimethyl-1',2'-dihydro-3',4'-tetrahydro-[1,1'-biphenyl]-2,6-diol

H NMR (400 MHz, CDCls) 8 6.11 (d, | =5.1 Hz, 2H, 3-H, 5-H), 4.83 (s, 1H, 6'-H), 3.06 (s, 1H, 1'-H), 2.11 (s,
3H, 1"-H), 1.82 (dd, ] = 13.2, 2.8 Hz, 1H, 2"-H), 1.77~1.71 (m, 1H), 1.65~1.59 (m, 1H), 1.51~1.35 (m, 4H, 4"-H, 3'-
H), 1.25 (s, 3H, 7'-methyl), 1.08 (d, ] = 10.2 Hz, 1H, 8'-H), 1.00 (d, ] = 6.6 Hz, 3H, 9"-methyl), 0.87 (d, ] = 6.5 Hz,
3H, 10"-methyl). 3C NMR (126 MHz, CDCls)  157.53 (C-4), 154.29 (C-2, C-6), 136.44 (C-5'), 118.27 (C-6'), 108.36
(C-1), 99.97 (C-3, C-5), 74.38(C-1"), 44.50 (C-1"), 34.87 (C-2'), 30.26 (C-4"), 29.28, 26.29 (C-8'), 22.01 (C-3"), 21.14
(C-7"),18.24 (C-9', C-10"). HRMS (ESI-TOF) m/z 260.1641 [M — H]- (calcd for Ci7H2402, 260.1776).

1b: 2'-Isopropyl-4,5'-dimethyl-1',2'-dihydro-3',4',6'-hexahydro-1',2-methoxybenzo[b]oxacyclooctatrien-6-ol
H NMR (400 MHz, CDCls) 6 6.19 (s, 1H, 3-H), 6.02 (s, 1H, 5-H), 4.62 (s, 1H, 6-OH), 3.26 (s, 1H, 1'-H), 2.12
(s, 3H, 1"-H), 1.81 (dd, ] =13.2, 2.7 Hz, 1H, 2"-H), 1.73 (dt, ] = 10.6, 6.5 Hz, 1H), 1.64 (dd, J=12.1, 2.6 Hz, 1H, 8-
H), 1.53~1.37 (m, 4H, 4-H, 3"-H), 1.25 (s, 3H, 7"-methyl), 1.21~1.16 (m, 2H, 6'-H), 1.00 (d, ] = 6.6 Hz, 3H, 9'-
methyl), 0.87 (d, ] = 6.5 Hz, 3H, 10"-methyl). 3C NMR (126 MHz, CDCls) 6 157.51 (C-1), 152.43 (C-2), 137.13 (C-
4), 113.07 (C-6), 109.18 (C-3), 106.76 (C-5), 74.47 (C-1"), 65.89 (C-1), 44.30 (C-4'), 34.99 (C-6"), 30.60 (C-8'), 29.34
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(C-2"), 27.74 (C-7"), 26.26 (C-5'), 22.07 (C-3'), 20.51 (C-9', C-10"). HRMS (ESI-TOF) m/z 260.1700 [M - H]- (calcd
for Ci7H240Oz, 260.1810).
2a: 2'-Isopropyl-5'-methyl-1',2'-dihydro-3'4'-tetrahydro-[1,1'-biphenyl]-2,6-diol

H NMR (400 MHz, CDCls) © 6.80 (d, ] =9.6 Hz, 1H, 4-H), 6.34~6.26 (m, 2H, 3-H, 5-H), 5.23 (s, 1H, 6’-H),
297 (q,]=3.1Hz, 1H, 1'-H), 1.93 (br, ] = 4.4 Hz, 1H, 2-OH), 1.85 (dd, ] =13.2, 2.6 Hz, 1H, 2"-H), 1.77 (d, | = 3.7
Hz, 1H, 8'-H), 1.62~1.51 (m, 2H, 4'-H), 1.49~1.38 (m, 2H, 3"-H), 1.34 (s, 3H, 7"-methyl), 1.14~1.09 (m, 1H, 6-OH),
1.04 (d, ] = 6.6 Hz, 3H, 9"-methyl), 0.93 (d, ] = 6.5 Hz, 3H, 10"-methyl). 3C NMR (126 MHz, CDCls) d 153.70 (C-
2, C-6), 128.69 (C-4), 120.31 (C-1), 107.04 (C-3, C-5), 101.19(C-6), 75.72 (C-5'), 46.67 (C-1"), 34.98 (C-2'), 30.82 (C-
4"), 26.24 (C-8'), 22.06 (C-3'), 21.22 (C-7"), 19.83 (C-9’, C-10"). HRMS (ESI-TOF) m/z 246.1524 [M - H]- (calcd for
Ci7H2402, 246.1620).
2b: 2'-Isopropyl-5'-methyl-1',2'-dihydro-3',4',6'-hexahydro-1',2-methoxybenzo[b]oxacyclooctatrien-6-ol

H NMR (400 MHz, CDCls) 6 6.93 (t, ] = 8.1 Hz, 1H, 4-H), 6.41 (dd, ] = 8.3, 1.0 Hz, 1H, 5-H), 6.26 (dd, | =
7.9, 1.0 Hz, 1H, 3-H), 4.75 (s, 1H, 6-OH), 3.38 (q, ] = 3.1 Hz, 1H, 1'-H), 1.90 (dd, ] = 13.3, 2.7 Hz, 1H, 2"-H),
1.85~1.71 (m, 2H, 4"-H), 1.64 (s, 3H, 8'-H, 3'-H), 1.54 (d, ] = 4.3 Hz, 2H, 6'-H), 1.34 (s, 3H, 7"-methyl), 1.09 (d, ] =
6.6 Hz, 3H, 9'-methyl), 0.95 (d, ] = 6.5 Hz, 3H, 10"-methyl). ¥C NMR (126 MHz, CDCls) d 158.68 (C-1), 151.98
(C-2), 125.62 (C-4), 116.14 (C-6), 109.27 (C-3), 105.74 (C-5), 73.96 (C-5'), 46.22 (C-1'), 34.99 (C-2'), 30.41 (C-4"),
29.31 (C-6"), 26.27 (C-8'), 22.04 (C-3"), 21.11 (C-7"), 20.49 (C-9', C-10"). HRMS (ESI-TOF) m/z 246.1460 [M - H]-
(caled for Ci7H210z, 246.1653).
3a: 2'-Isopropyl-5'-methyl-1',2'-dihydro-3',4'-tetrahydrocyclohexyl-6-en-1-yl)naphthalene-2-o0l

H NMR (400 MHz, CDCls)  8.04 (d, ] =8.7 Hz, 1H, 9-H), 7.82 (d, ] = 9.6 Hz, 1H, 6-H), 7.71(d, | = 8.8 Hz,
1H, 4-H), 7.50 (t, ] = 8.5 Hz, 1H, 7-H), 7.36 (t, ] = 7.5 Hz, 1H, 8-H), 7.15 (d, ] = 8.8 Hz, 1H, 3-H), 6.51 (s, 1H, 2-
OH), 5.64 (s, 1H, 6’-H), 4.23 (d, | =7.5 Hz, 1H, 1-H), 2.31~2.17 (m, 2H, 4'-H), 1.92 (dd, ] = 16.1, 2.5 Hz, 2H, 3'-
H), 1.86 (s, 3H, 7"-methyl), 1.55 (dt, ] =12.0, 6.3 Hz, 1H, 2'-H), 1.48~1.42 (m, 1H, 8'-H), 0.92 (d, ] =6.9 Hz, 3H, 9'-
methyl), 0.81 (d, ] =7.0 Hz, 3H, 10-methyl). 3C NMR (126 MHz, CDCls) 6 238.47 (C-2), 222.35 (C-10), 153.18
(C-5), 140.50 (C-4), 134.07 (C-8), 129.19 (C-1), 128.85 (C-9), 126.19 (C-7), 124.78 (C-3), 122.81 (C-6), 122.15 (C-6'),
121.47 (C-5), 119.64 (C-1'), 43.25 (C-2), 37.51 (C-4"), 30.71 (C-8'), 27.53 (C-3'), 23.71 (C-7"), 22.37 (C-9'), 21.79 (C-
10"). HRMS (ESI-TOF) m/z 280.1637 [M - H]- (calcd for Ci7H2402, 280.1827).
3b: 2'-Isopropyl-5'-methyl-1',2'-dihydro-3',4',6'-hexahydro-1,7'-methylnonaphthalene[2,1-b]oxoxine

H NMR (400 MHz, CDCls) 0 7.90 (d, ] = 8.5 Hz, 1H, 9-H), 7.82 (d, ] = 8.0 Hz, 1H, 6-H), 7.68 (d, ] = 8.9 Hz,
1H, 4-H), 7.53 (ddd, [ =8.4, 6.9, 1.3 Hz, 1H, 7-H), 7.38~7.33 (m, 1H, 8-H), 7.14 (d, ] = 8.9 Hz, 1H, 3-H), 3.86~3.82
(m, 1H, 1-H), 2.14~2.02 (ddt, ] = 13.1, 6.6, 3.4 Hz, 1H, 4-H), 1.92~1.86 (m, 1H, 2"-H), 1.78~1.71 (m, 2H, 3'-H),
1.61~1.51 (m, 3H, 6'-H, 8'-H), 1.49 (s, 3H, 7"-methyl), 1.34 (d, ] = 6.6 Hz, 3H, 9-methyl), 1.05 (d, | = 6.6 Hz, 3H,
10-methyl). B3C NMR (126 MHz, CDCls) 6 154.27(C-2), 131.84(C-10), 128.74(C-5), 127.67(C-4), 126.27(C-8),
122.50(C-1), 121.33(C-9), 118.25(C-7), 118.22(C-3), 112.78(C-6), 74.46 (C-1'), 44.54 (C-2"), 35.92 (C-4'), 30.62 (C-
8"),29.76 (C-3'), 29.22 (C-5'), 26.58 (C-6"), 22.13 (C-7"), 21.39 (C-9), 20.85 (C-10"). HRMS (ESI-TOF) m/z 280.1822
[M - HJ (caled for Ci7H2402, 280.1861).
4: 2'-Isopropyl-5'-methyl-1',2'-dihydro-3',4'-tetrahydro-[1,1'-biphenyl]-2,4,6-triol

H NMR (400 MHz, CDCls), 8: 6.23 (s, 2H, 3-H, 5-H), 5.93 (s, 2H, 2-OH, 6-OH), 5.48 (s, 1H, 6'-H), 3.74 (dd,
J=8.1. 52 Hz, 1H, 1-H), 2.39 (br s, 1H, 4-OH), 2.17~2.03 (m, 2H, 4"-H), 1.74 (s, 3H, 7"-methyl), 1.62~1.51 (m,
2H, 3'-H), 1.42~1.32 (m, 1H, 2"-H), 1.28~1.24 (m, 1H, 8"-H), 0.83 (d, ] = 6.8 Hz, 6H, 9"-methyl, 10"-methyl).3C
NMR (126 MHz, CDCls), d: 155.02 (C-4), 140.25 (C-2, C-6), 124.97 (C-5'), 109.67 (C-6"), 97.08 (C-1), 95.65 (C-3,
C-5),43.90 (C-2'), 35.21 (C-1"), 30.65 (C-4"), 27.76 (C-8'), 23.62 (C-3"), 22.09 (C-7"), 21.70 (C-9', C-10"). HRMS (ESI-
TOF) m/z 262.1550 [M - H]- (calcd for Ci7H2402, 262.1569).
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