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1. NMR Spectra of 1
Figure S1. '"H NMR (400 MHz, CDCls, ppm) of 1
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Figure S2. '*C NMR (100 MHz, CDCls, ppm) of 1
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Figure S3. NOESY spectrum of 1
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Figure S4. COSY spectrum of 1
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Figure S5. HSQC spectrum of 1
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Figure S6. HMBC spectrum of 1
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Table S1. Assignment of the peaks in the 'H and '*C NMR spectra of 1.

lH 13C lH 13C
1 154.6 10 2.80 (td, 1H, 100) 30
1.68-1.44 (m, 1H, 10p)

1-OH 4.80 (brs, 1H) 10a 2.66 (dt, 1H) 29.1
2 6.07 (d, 1H) 107.5 10b 109.8
142.6 11 1.14 (d, 3H) 17.6

4 6.25 (d, 1H) 110.0 12 1.09 (s, 3H) 19.0
4a 155.2 13 1.35 (s, 3H) 27.4
6 76.5 ik 2.48-2.36 (m, 2H) 35.4

6a 2.04-1.95 (m, 1H) 423 2 1.68-1.44 (m, 2H) 30
7 1.68-1.44 (m, 1H, 7a) 30 3 1.34-1.24 (m, 2H) 315

1.77 (dtd, 1H, 7B)

8 3.89 (q, 1H) 71.5 4 1.34-1.24 (m, 2H) 225

8-OH 1.68-1.44 (m, 1H) 5 0.88 (t, 3H) 14.0
9 2.04-1.95 (m, 1H) 35.7
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2. NMR Spectra of 2

Figure S7. '"H NMR (400 MHz, CDCls, ppm) of 2
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Figure S8. °C NMR (100 MHz, CDCls, ppm) of 2
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Figure S9. NOESY spectrum of 2
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Figure S10. COSY spectrum of 2
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Figure S11. HSQC spectrum of 2
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Figure S12. HMBC spectrum of 2
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Table S2. Assignment of the peaks in the 'H and '*C NMR spectra of 2.

lH 13C lH 13C
1 154 10 3.12 (td, 1H, 1001) 36.6
1.77 (dtd, 1H, 10B)

1-OH 5.06 (brs, 1H) 10a 2.48 (dt, 1H) 35.0
2 6.08 (d, 1H) 107.6 10b 109.3

142.8 11 1.08 (d, 3H) 19

4 6.24 (d, 1H) 109.9 12 1.09 (s, 3H) 19
4a 154 13 1.38 (s, 3H) 27.7
6 76 ik 2.44-2.40 (m, 2H) 354
6a 1.61-1.51 (m, 1H) 475 2 1.61-1.51 (m, 2H) 30.6
7 1.20-1.10 (m, 1H, 7a) 36.9 3 1.35-1.25 (m, 2H) 315

2.12 (ddd, 1H, 7B)
8 3.33 (dt, 1H) 76 4 1.35-1.25 (m, 2H) 225
8-OH 1.68 (brs, 1H) 5 0.88 (t, 3H) 14.0
9 1.61-1.51 (m, 1H) 40.3
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3. NMR Spectra of 3

Figure S13. 'H NMR (400 MHz, CDCl3, ppm) of 3
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Figure S14. '*C NMR (100 MHz, CDCl3, ppm) of 3
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Figure S15. NOESY spectrum of 3
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Figure S17. HSQC spectrum of 3
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Table S3. Assignment of the peaks in the 'H and '*C NMR spectra of 3.

lH 13C lH 13C
1 154.6 10 3.06 (td, 1H, 100) 34
1.34-1.25 (m, 1H, 10p)

1-OH 4.83 (brs, 1H) 10a 2.64 (dt, 1H) 28.4
2 6.07 (d, 1H) 107.5 10b 107.6
142.7 11 1.12 (d, 3H) 11.8

4 6.25 (d, 1H) 109.9 12 1.11 (s, 3H) 19.2
4a 155.0 13 1.38 (s, 3H) 275
6 76.6 ik 2.44-2.40 (m, 2H) 354
6a 1.59-1.49 (m, 1H) 47.7 2 1.59-1.49 (m, 2H) 30.6

7 1.34-1.25 (m, 1H, 7a) 31 3 1.34-1.25 (m, 2H) 31

1.88-1.82 (m, 1H, 7B)

8 3.93 (td, 1H) 73.1 4 1.34-1.25 (m, 2H) 225

8-OH 1.63 (brs, 1H) 5 0.88 (t, 3H) 14.0
9 2.29-2.20 (m, 1H) 34
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4. NMR Spectra of 4
Figure S19. '"H NMR (400 MHz, CDCls, ppm) of 4
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Figure S23. HSQC spectrum of 4
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Figure S24. HMBC spectrum of 4
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Table S4. Assignment of the peaks in the 'H and '*C NMR spectra of 4.

lH 13C lH 13C
1 154.6 10 2.83 (td, 1H, 100t 31.9
1.23-1.13 (m, 1H, 10p)

1-OH 4.72 (brs, 1H) 10a 2.50-2.40 (m, 1H) 35.4

2 6.08 (d, 1H) 107.5 10b 109.6

142.7 11 1.02 (d, 3H) 18.1

4 6.25 (d, 1H) 110.1 12 1.08 (s, 3H) 18.9

4a 154.9 13 1.37 (s, 3H) 27.6

6 772 IR 2.50-2.40 (m, 2H) 354

6a 2.01-1.90 (m, 1H) 415 2 1.59-1.52 (m, 2H) 30.6

7 1.41-1.25 (m, 1H, 7o) 35.4 3’ 1.41-1.25 (m, 2H) 315

2.01-1.90 (m, 1H, 7B)

8 3.98-3.94 (m, 1H) 70.4 4 1.41-1.25 (m, 2H) 225

8-OH 1.59-1.52 (m, 1H) 5 0.88 (t, 3H) 14.0
9 1.86-1.76 (m, 1H) 36.6
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5. NMR Spectra of 5
Figure S25. '"H NMR (400 MHz, CDCl;3, ppm) of 5
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6. NMR Spectra of 6

Figure S27. '"H NMR (400 MHz, CDCl;, ppm) of 6
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7.

NMR Spectra of 7

Figure S29. '"H NMR (400 MHz, CDCl;, ppm) of 7
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Figure S30. 1*C NMR (100 MHz, CDCl;, ppm) of 7
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8. NMR Spectra of 8
Figure S31. '"H NMR (400 MHz, CDCl;3, ppm) of 8
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9. NMR Spectra of A>-THC
Figure S33. 'H NMR (400 MHz, CDCl;, ppm) of A>-THC

a
<
<+
JEOL 5
=]
S
66-33_proton-3-2.
= | - ixp
3 > - KN 33
e = CHLOROFORI-D
= 29-DEC-2025 20:21:58
© 2-0RN-2026 14:57:24
< 5
a
orea = o — w
] g[s 3 i g g
s - = - = - - -
- 1] (400 (Mz])
56192 (s]
- 8219838 [Hz)
- 1
<«
=] 888 [Hz]
48 [kiiz]
384 [kHz]
n
6219838 [1z)
1
= 8219838 [Miz]
<7 )]
]
s
=]
1(s)
3 (0, 90, 270, 180, 180,
2 s
< 1 L ;
2
- I R L L
T T T T T T T
7.0 6.0 5.0 4.0 K
- xTan oo @
3 zEes adg 2
& §5E2< g9 g
N CEEs R <+
X : parts per Million : Proton
)
S
)
S
==
=]
-
a
oS
21
S
% o - v
= < S =]
S = = =
=
&1
S
©
=k
S
n
&1
S
=
24
S
o
24
S
I |
My, M
g VARNY /L‘“\v‘
g VoV ‘
< \ W
S \
]
£
]
T T T T T T T
3.1 3.0 29 28 27 2.6 22 2.1
axasTm Qzmayw
SER2LE grnzsd
ceicicieie ceicicicin
X : parts per Million : Proton

S42




0.6

015
3.15
2.80
3.09
291
315

_J

0.3

0.‘2

abundance
0
E
=

=

N |

X : parts per Million : Proton

Figure S34. 1*C NMR (100 MHz, CDCl;3, ppm) of A-THC

(thousandths)

0‘.2

0.1

g JEOL D
z OH

Filename KN3-066-33_carbon-1
1t

Comment.
Data_Format
Dim Size
%D

Dimensions

Spectrometer

Field Strength
tion

Total_Scans

Relaxation Delay
Recvr Gail

Trr Atn Noe

Irr De:
IrrDec Merit

Irr_Decoupling

T T T T T
200.0 190.0 180.0 170.0 160.

X : parts per Million : Carbon13

154.802
154.687
142,699 ——
134726 —
119.289 —
110453 —_
110.080
107.569

T T T T T T T T T T T T
50.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.

=
=

°

W . .

T T

0.0 20.0
s AF oo —cmon
8 25332080
S XREFHRRL AT
=g D PP Y
[N FLASAR884Y

Irr Dec Bandwidth H
Irr_Dec Bandwidth Ppm

Irr_Atn_Dec_Default_Calc = 26.866[dB]

chbov e
66

X
JNM-ECZ4005 /L1

HEHEIREIS
1038090241

550 ’?’W%K[Mml
100{pen
68

i

96330739(
Seaqsens frhz)

25.25252525 [kiz]

oton
9.78219838 [MHz)
ppm)

26 866 (dB]

6.866(dB]
4.7826087 [kHz]
303566 [ppm]
9.78219838 [MHz]
2

3809024 (3]

543



2]

]

S

>

S

=1

S

2]

S

el

S

=]

S

g

S

g

s

E
£ OTerr! b slmbm s M AR A " y v g Ay Wriad
1500 1400 1300 1200 110.0

A | L L Il
gz g g & 5 g
a7 El kS 2 EE 5

X : parts per Million : Carbon13

0.1

WWU‘W ST . R bt ne]

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
45.0 44.0 43.0 42.0 41.0 40.0 39.0 38.0 37.0 36.0 35.0 34.0 33.0 32.0 31.0 30.0 29.0 28.0 27.0 26.0 25.0 24.0 23.0 22.0 21.0 20.0 19.0 18.0 17.0 16.0 15.0 14.0

(thousandths)

0
I

>

30.591 ——

27.850 ——
27553 ——
23.490 —
22532 —
18.469

14.022 ——

4.812 ——
35957 —
35401 —

2

g
3 el
-+ @

X : parts per Million : Carbon13

S44



Figure S35. NOESY spectrum of A>-THC
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Figure $36. COSY spectrum of A>-THC
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Figure S37. HSQC spectrum of A>-THC
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Figure $38. HMBC spectrum of AS-THC

.1

0.

abundance
.

-

o

—

Q@
e - o
=GR
[ =
=]
-

0 13

@
B . -
[

150.0 140.0 130.0 120.0 110.0 100.0 99.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0

Y : parts per Million : Carbon13

00 ¢ o N

T
6.0 50 4.0 3.0 20 1.0 0 02 04 06
X : parts per Million : Proton (it dths)

S46



10. NMR Spectra of A-THC acetate
Figure S39. 'H NMR (400 MHz, CDCl;, ppm) of A3-THC acetate
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Figure S41. NOESY spectrum of A*-THC acetate
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Figure S42. COSY spectrum of AS-THC acetate
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Figure S43. HSQC spectrum of AS-THC acetate
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Figure S44. HMBC spectrum of AS-THC acetate
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