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Abstract: Objective To study the chemical constituents from aerial part of Cannabis sativa. Methods The chemical constituents
were isolated by silica gel column chromatography and HPLC, and the structures were identified by their spectral data and
physicochemical properties analysis. Results Twenty compounds were isolated from C. sativa, and identified as cannabichromene
(1), cannabivarichromene (2), cannabivarin (3), (2E,62)-2,6-nonadienoic acid (4), cannabielsoin (5), acetyl cannabispirol (6),
p-hydroxybenzaldehyde (7), 8-hydroxylinalyl acetate (8), hydroxydihydrobovolide (9), cannabielsoin-Cs (10), 6-hydroxy-
A8)-cannabichromene (11), cannabispiran (12), cannabispiradienone (13), 13-hydroxy-9Z,11E,15E-octadecatrienoic acid (14),
2,3,3a,5-tetrahydro-1H-benzo[d]pyrrolo[2,1-b][1,3]oxazin-1-one (15), cannabielsoic acid B-Cs (16), methyl linolenate (17), methyl
hexadecanoate (18), 2,5-di-tert-butylphenol (19), N-[2-(S)-hydroxy-2-(4-hydroxy-phenyl)-ethyl]-3-(4-hydroxy-3-methoxy-phenyl)-
acrylamide (20). Conclusion Compound 15 is new natural product, named cannabinolactam A. Compounds 4, 8, 9, 14, 19, 20 are
isolated from Cannabis genus for the first time. Furthermore, the assignments of 1*C-NMR data of compounds 10 and 16 are reported
for the first time.
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cannabielsoin-Cs
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JE AR, ZMERERAE, ERE SIS E
srAntt, (EAVERIT. AF 2 B RvFRE LR E .
I AF R NATIX TV R RIEAT T T2 B 7T, 4iR3%R
B SR A UM . it Pid. ik, Bt
TR AR 2 RIS E P, Dtk — 2 F R H Tk
KRR, AT AT 7B Al |, ATl
KR BESE OB R IR LB 22 b o 8545 3) 20 4
&, 3% e AR iR A (cannabichromene,
D, KM EJRME (cannabivarichromene, 2). &
KEEr (cannabivarin, 3). (2E,62)-2,6- T —Jil&
[(2E,62)-2,6-nonadienoic acid, 4]. KBk /R ¥ By
(cannabielsoin, 5). acetyl cannabispirol (6). X}z
FIEHEE (p-hydroxybenzaldehyde, 7). 8-¥2%& 2.2
J5HEfE (8-hydroxylinalyl acetate, 8). ¥&3t & f#
R A& Chydroxydihydrobovolide, 9). AR /K
FA By ( cannabielsoin-Cs, 10 ) . 6-hydroxy-A(78-
cannabichromene ( 11 ) . cannabispiran ( 12 ) .
cannabispiradienone (13). 13-#%£-97,11E,15E-+-J\
Wk =% (13-hydroxy-9Z,11E,15E-octadecatrienoic
acid, 14). 2,3,3a5-tetrahydro-1H-benzo[d]pyrrolo
[2,1-b][1,3]oxazin-1-one (15). K AHR L /RFARE B
(cannabielsoic acid B-C3, 16). VKM g (methyl
linolenate, 17). EAAEER B (methyl hexadecanoate,
18).2,5- FL T FE KW (2,5-di-tert-butylphenol, 19).
N-[2-(S)-hydroxy-2-(4-hydroxy-phenyl)-ethyl]-3-(4-
hydroxy-3-methoxy- phenyl)-acrylamide (20). H
WY 15 NIRRT, a4, 8. 9. 14, 19,
20 NE RBP4 B 2.
1 #mREEE

X-6 RAE RUEAC (b R AR AR A
H]); Bruker AV-600 Y A% ik I 4R 3 1543 (i -+ Bruker
AT, TMS AWFR); AUTOPOL V AUjiedefy (55
[FEERAFD; B Ak (J-1500 CD JGiy,
HA R th) s el i v a4 CH A
HA. A, LC-6AD %, Shodex RI SE-61 #iLZH1
Kl %e); PREP-SIL (250 mm>X10 mm, 5 um) A
AN FE; PREP-ODS (250 mm X 10 mm, 5 um)
AEEN ISR A R (200~300 H) AHE
A T s R g RO G T
A AHUEFINE 258 B BRI, HA
A5 M4l

Tl KR T 201847 F R B T R VLA KM%
WX, 28 K 22U B AT DM AR T b A R LX)

HEEHREIT%E N TR C. sativa L.. ArA
(CSL-201807) Wil T35 55 G IR K RN ot 2
2 RESNH

TP Tl KR 364> 5.5 kg, A H EE IR
BB 3 dJEidiE, BRI, AIHFHERREIRY
ZE/MEBIMKIRE, R IE SR SR £ R AL
5%, A IFEEIR £ TR AE UK I o vk 4 22 18 e i &
R BIBERL LR 2 H) 87.7 g

HUESBR 2 WG AU 32.0 g, FHREROH: (it 0 55,
KR IE W e-BE R 2B (6 0 4) 85L. (3:7)7.0L,
MR 2 Me-FE (8 :2) 40L. (5:5) 40L, HpE
(3.0L) ¥EMt, 4 TLC KNG HMFER D, W4aits
P 12 M (F1I~F12). F3 (7.379) FRER A
T, MR IE O -BER GBR (9 1 1)6.0 L. (7 -
3) 5.0L, BEERAME (20L), EERRZME-HEE (5
5) 2.0 L e, & TLC fill-& ARy, Y615
3] 13 NH 4> (F3-1~F3-13), F3-7 (1.31 g) HIE
R AR IS CIECRE-BEIR 18 97 & 3, AR
& 4 mL/min) 4> EEEY 1 (1.8 mg, tr=17.56
min). 2 (29 mg, tk=31.04 min). 3 (1.6 mg, tr=
57.46 min). F4 (4.0 g) ZHERA GG, KK
FIFCk-BERR G (8:2) 40 L. (6:4) 1.5 L.
(3:7) 30L, BHfRLMEE-HEE (5:5) 1.0 L ¥,
2 TLC & FHAHFR Y, W4a1F2] 9 Ny
(F4-1~F4-9). F4-4 (232.0 mg) JH 1EAH & ROBAH
W IECE-BEIR 46 8 © 2, MRFAE 4 mL/min)
NEEE] 8 NSy (F4-4-1~F4-4-8), F4-4-2 (74.8
mg) F A s AR il (FREE-/K 8 1 2, ARFRIR
& 4 mL/min) 7> EEAEY) 4 (3.0 mg, tk=5.21
min). F4-5-2 (402.2 mg) A IEAH & ROBAH il (IE
CFE-BEIR 406 9 © 1, MRFE 4 mL/min) 4315
tb &%) 5(4.6 mg, tk=27.09 min) . F4-5-3(304.8 mg)
FEMESORM G (ECk-BER Ol 812, 1k
HUiE 4 mL/min) 7153 8 My (F4-5-3-1~
F4-5-3-8). F4-5-3-4 (60.7 mg) FH [ AH & Rbmrd
HE (HEE-/K 8 1 2, HAFAE 4 mL/min) 73540
416 (1.6 mg, tk=6.48 min). F4-5-3-5 (46.5 mg)
A A e (R EE-/K 8 1 2, AFIE 4
mL/min) 7> EE4AY 7 (1.9 mg, tr=3.92 min).
8 (1.1 mg, tr=6.79 min). 9 (1.7 mg, tr=4.63 min),
10 (4.0 mg, tr=7.13 min), 11 (2.8 mg, tr=8.86
min). F4-5-3-7 (32.7 mg) Fi Sk e S0RH (o i (F
BE-/K 8 © 2, PARUAE 4 mL/min) 4r E5LEY 12
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(2.0 mg, tr=6.88 min). F4-6 (501.2 mg) FJ1EAH
B Tl OFE O -BRR Ol 75 25, RFAR
&= 4 mbL/min) 2 EE0EY 13 (24 mg, tr=27.34
min). F5 (2.3 ¢) &l nes, KIHED
Le-BElE g (7:3) 20L, (5:5) 1.5L. (1:9)
1.0L, BEERCME-HEE (5:5) 1.0 L ¥, 4 TLC
Rril-& I ERR 7y, We4i1e 3] 10 N4y (F5-1~
F5-10). F5-5 (37.7 mg) HIEAHSRGHRAH B (IE
CE-BHERE B8 7 © 3, RFUAE 4 mL/min) 732515
&%) 14 (1.0 mg, tr=9.38 min), F5-6 (678.3 mg)
FIEM @SR G (ECk-BEROR 703, 1k
HURE 4 mL/min) 7r &35 10 M5 (F5-6-1~
F5-6-10). F5-6-6 (94.6 mg) JH 1EAH & BORF (4 it
CIE Ve -BETR .1 8 & 2, MRFIVE 4 mL/min) 4 &
B4b&9 15 (1.5 mg, tr=21.3min). F6 (2.019)
AT T 7 B, MU IE Cle-BE iR LB (65 -
35)2L. (6:4)15L. (1:9)1.0L ¥, 4 TLC
Rrl-& AR Sy, 4515 3] 15 AN4H 3 (F6-1~
F6-15). F6-9 (93.0 mg) A IEMImRbiAH e RE (IE
Ct-BATR OB 4 © 6, MBURE 4 mL/min) 715
3] 6 MH% (F6-9-1~F6-9-6), F6-9-1 (42.6 mg)
FIEM &SRR QECke-BER 28 6 @ 4, 1k
R 4 mL/min) 7 BS54 16 (3.3 mg, tr=9.26
min). F8 (8.6 ) L&Akttt snes, KIKHIED
bi-Bm2 2fg (2:8) 3.0L. (0:1) 20L. R
fis-FfEE (9:1) 3.0L. (6:4) 3.0L ¥&fit, £ TLC
K& AR EGL Sy, AR E] 11 A4S (F8-1~
F8-11), F8-2 (98.7 mg) Hi il tait (F
fiE-7K 9505, AFURE 4 mL/min) B4 &Y)
17 (3.1 mg, tr=7.58 min). 18 (1.3 mg, tr=10.91
min). 19 (1.5 mg, tr=16.73 min). F8-6 (542.5 mg)
F A i A il CRREE- 2 567K 23 0 7270, 1k
U E 4 mL/min) 73 #5454 20 (3.5 mg, tr=
29.98 min),
3 HHETE

a1 wEESERY, [o]y -53.2°(c 04,
CH3OH); H-NMR (600 MHz, CDCls) 6 6.61 (1H, d,
J = 10.0 Hz, H-1), 6.25 (1H, s, H-5'), 6.11 (1H, s,
H-3'), 5.49 (1H, d, J = 10.0 Hz, H-2), 5.09 (1H, m,
H-6), 2.42 (2H, t, J = 7.4 Hz, H-1"), 1.66 (3H, s, H-8),
1.58 (3H, s, H-9), 1.57 (2H, m, H-2"), 1.38 (3H, s,
H-10), 1.30 (4H, m, H-3", 4"), 0.88 (3H, t, J = 6.8 Hz,
H-5"); 3C-NMR (150 MHz, CDCl3) ¢: 154.1 (C-2'),

150.9 (C-6'), 144.8 (C-4'), 131.6 (C-7), 127.3 (C-6),
124.2 (C-1), 116.7 (C-2), 109.2 (C-5'), 107.6 (C-1),
107.0 (C-3'), 78.2 (C-2), 41.3 (C-5), 35.9 (C-1"), 31.4
(C-3"),30.2 (C-2"), 26.5 (C-9), 25.9 (C-8), 22.7 (C-4),
22.5 (C-34"), 17.8 (C-10), 14.2 (C-5"). LA _E¥# 5
R TE AR — B, WS A 1 R 5

& 2. wEEESRY, [o]y -20.5°(c 0.2,
CH30H); H-NMR (600 MHz, CDCl3) ¢: 6.61 (1H, d,
J = 10.0 Hz, H-1), 6.25 (1H, s, H-5), 6.11 (1H, s,
H-3"), 5.49 (1H, d, J = 10.0 Hz, H-2), 5.09 (1H, m,
H-6), 2.42 (2H, t, J = 7.4 Hz, H-1"), 2.10 (2H, m,
H-5), 1.76 (1H, m, H-4a), 1.66 (3H, s, H-8), 1.65 (1H,
m, H-4b), 1.58 (2H, m, H-2"), 1.57 (3H, s, H-9), 1.38
(3H, s, H-10), 0.92 (3H, t, J = 7.4 Hz, H-3");
3C-NMR (150 MHz, CDCls) ¢: 154.1 (C-2), 150.9
(C-6), 144.8 (C-4'), 131.6 (C-7), 127.3 (C-6), 124.2
(C-1), 116.7 (C-2), 109.2 (C-5'), 107.6 (C-1"), 107.0
(C-3), 78.2 (C-2), 41.3 (C-5), 38.0 (C-1"), 26.5 (C-9),
25.9 (C-8), 24.0 (C-2"), 22.7 (C-4), 17.8 (C-10), 13.8
(C-3")o DL - Hdfi 5 SCmkhaiE e AR — 30, s etk
LS/ ONRENGY

&) 3: EIHENFIRY; *H-NMR (600 MHz,
CDCls) §: 8.15 (1H, s, H-2), 7.14 (1H, d, J = 7.8 Hz,
H-5), 7.07 (1H, d, J = 7.8 Hz, H-4), 6.43 (1H, s, H-5),
6.29 (1H, s, H-3"), 2.48 (2H, t, J = 7.4 Hz, H-1"), 2.38
(3H, s, H-7), 1.63 (2H, m, H-2"), 1.60 (6H, s, H-9,
10), 0.89 (3H, t, J = 6.6 Hz, H-3"); C-NMR (150
MHz, CDCls) §: 154.7 (C-2'), 153.0 (C-6'), 144.3
(C-4", 136.9 (C-6), 136.9 (C-3), 127.6 (C-4), 127.5
(C-5%, 126.4 (C-2), 122.7 (C-5), 110.8 (C-1"), 109.9
(C-3", 108.7 (C-1), 77.3 (C-8), 37.2 (C-1"), 27.2 (C-9,
10), 23.9 (C-2"), 21.5 (C-7), 13.8 (C-3"). LA F¥¥i 5
SCHRRIE HE AR, WS R E ) 3 IR -

&Y 4: RFEEHR A, mp 136~138 C;
IH-NMR (600 MHz, CDCl3) §: 7.07 (1H, dt, J = 15.6,
6.6 Hz, H-3), 5.84 (1H, d, J = 15.6 Hz, H-2), 5.43 (1H,
dt, J = 10.2, 8.4 Hz, H-6), 5.31 (1H, dt, J = 10.2, 7.8
Hz, H-7), 2.29 (2H, m, H-4), 2.22 (2H, m, H-5), 2.04
(2H, m, H-8), 0.96 (3H, t, J = 7.2 Hz, H-18);
3C-NMR (150 MHz, CDCls) d: 171.1 (C-1), 151.5
(C-3), 133.1 (C-6), 127.0 (C-7), 120.9 (C-2), 32.4
(C-4), 25.5 (C-5), 20.6 (C-8), 14.2 (C-9). L\ E¥iE 5
SRR E R A — B, M ENEY) 4 O (2E,62)-
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2,6-F " JHR.

WEY 5: REEIPIRY), [a]d -36.9°(c 0.17,
CHCls); H-NMR (600 MHz, CDCls) 6: 6.30 (1H, s,
H-2"), 6.28 (1H, s, H-4'), 5.38 (1H, brs, 5'-OH), 5.07
(1H, s, H-9a), 5.04 (1H, s, H-9b), 4.11 (1H, d, J = 6.0
Hz, H-2), 3.33 (1H, dd, J = 11.4, 6.0 Hz, H-3), 2.49
(2H, t, J = 7.8 Hz, H-1"), 1.88 (1H, m, H-4), 1.83 (3H,
s, H-10), 1.72 (8H, m, H-5a, 6), 1.57 (3H, m, H-5b,
2"), 1.48 (3H, s, H-7), 1.30 (4H, m, H-3", 4"), 0.88
(3H, t, J = 6.6 Hz, H-5"); BC-NMR (150 MHz,
CDCls) d: 159.9 (C-1'), 153.3 (C-8), 152.0 (C-5),
144.8 (C-3'), 116.8 (C-6'), 111.4 (C-9), 109.7 (C-4"),
103.2 (C-2'), 89.3 (C-2), 69.2 (C-1), 48.3 (C-4), 42.0
(C-3), 36.0 (C-17), 34.6 (C-6), 315 (C-3"), 30.9
(C-2"), 28.2 (C-7), 25.8 (C-5), 22.6 (C-4"), 22.6
(C-10), 14.0 (C-5"). LA L% 5 SCk i iE 5 A —
O, MU EAAED 5 N RIR I IRFA .

A 6: IRFTERA, mp 184~185 C, [aly
21.5°(c 1.0, CHCl3); H-NMR (600 MHz, CDCls) ¢
6.36 (1H, s, H-7), 6.14 (1H, s, H-5), 5.07 (1H, s,
OH-8), 4.66 (1H, s, H-4'), 3.75 (3H, s, -OCHj3), 2.85
(2H, t, J = 7.2 Hz, H-3), 2.42 (2H, m, H-2'a, 6'a), 2.10
(3H, s, H-2"), 2.03 (2H, m, H-2), 1.90 (2H, m, H-5),
1.70 (2H, m, H-2b, 6'h), 1.38 (2H, m, H-3);
BC-NMR (150 MHz, CDCls) § 170.8 (C-1"), 160.0
(C-6), 153.0 (C-8), 146.5 (C-4), 128.5 (C-9), 102.2
(C-5), 100.9 (C-7), 69.0 (C-4"), 55.4 (-OCH3), 47.9
(C-1), 34.9 (C-2), 31.0 (C-3), 29.1 (C-3', 5'), 27.1 (2,
6'), 21.5 (C-2"). LA E#¥E 530k iE e A — 30,
s e A1) 6 Ol acetyl cannabispirone.

E 7. TEEHIRG & (E5), mp 110~
114 C; H-NMR (600 MHz, CDCls) 8: 9.88 (1H, s,
H-7), 7.82 (2H, d, J = 8.4 Hz, H-2, 6), 6.95 (2H, d, J =
8.4 Hz, H-3, 5), 5.51 (1H, s, 4-OH); 3C-NMR (150
MHz, CDCls) d: 190.8 (C-7), 161.1 (C-4), 132.4 (C-2,
6), 130.2 (C-1), 115.9 (C-3, 5). LA -%¥i 5 CikikiE
BEAR—FB, M A T NSRRI

&Y 8: W ONRRY): *H-NMR (600 MHz,
CDCls) ¢: 5.91 (1H, dd, J = 17.4, 10.8 Hz, H-2), 5.47
(1H, t, J = 7.2 Hz, H-6), 5.22 (1H, brd, J = 17.4 Hz,
H-1a), 5.08 (1H, brd, J = 10.8 Hz, H-1b), 4.44 (2H,
brs, H-8), 2.10 (2H, m, H-5), 2.07 (3H, s, H-2"), 1.65
(3H, m, H-9), 1.63 (2H, m, H-4), 1.30 (3H, s, H-10);

BBC-NMR (150 MHz, CDCls) §: 171.2 (C-1), 144.8
(C-7), 130.3 (C-2), 129.4 (C-6), 111.9 (C-1), 73.3
(C-3), 70.2 (C-8), 41.5 (C-5), 28.0 (C-4), 22.5 (C-2)),
21.0(C-9), 14.0 (C-10). LA L& 5 SCHkIEA—FLD,
WS LAY 8 N 8-FRHk LIRS AT .

AW 9: R AK R, mp131~135 C, [ofy
6.5°(c 0.5, CHCl3); H-NMR (600 MHz, CDCls) o:
3.02 (1H, s, 4-OH), 2.02 (1H, m, H-5a), 1.95 (3H, s,
H-10), 1.82 (3H, s, H-11), 1.75 (1H, m, H-5b), 1.25
(6H, m, H-6~8), 0.88 (3H, t, J = 6.6 Hz, H-9);
3C-NMR (150 MHz, CDCls) §: 172.0 (C-1), 157.7
(C-3), 125.4 (C-2), 106.9 (C-4), 36.0 (C-6), 315
(C-8), 22.6 (C-5), 22.4 (C-7), 13.9 (C-9), 10.7 (C-10),
8.5 (C-11). LA FHE b5 SOkl A — 3510, i
ENEY 9 NFEEE AR N,

&P 10: WHEOARIRY, [o]s -30.9°(c 0.1,
CHCls); H-NMR (600 MHz, CDCls) 6 6.30 (1H, s,
H-2"), 6.27 (1H, s, H-4'), 5.37 (1H, br s, OH-5'), 5.07
(1H, s, H-9a), 5.04 (1H, s, H-9b), 4.11 (1H, d, J = 6.0
Hz, H-2), 3.33 (1H, dd, J = 11.4, 6.0 Hz, H-3), 2.48
(2H, t, J = 7.8 Hz, H-1"), 1.88 (1H, m, H-4), 1.82 (3H,
s, H-10), 1.72 (3H, m, H-5a, 6), 1.59 (3H, m, H-5b,
2"), 1.48 (3H, s, H-7), 0.92 (3H, t, J = 6.6 Hz, H-3");
BBC-NMR (150 MHz, CDCls) 6 159.9 (C-1'), 153.4
(C-8), 152.0 (C-5'), 144.6 (C-3'), 116.8 (C-6'), 111.4
(C-9), 109.8 (C-4"), 103.2 (C-2'), 89.3 (C-2), 69.2
(C-1), 48.3 (C-4), 42.0 (C-3), 38.1 (C-1"), 34.7 (C-6),
28.3 (C-7), 25.8 (C-5), 24.3 (C-2"), 22.6 (C-10), 13.9
(C-5"). ZALA VI NMR 5 5 KRR (5)
X, ATE S ZE 2 AN, AR B A —
2, AR SCERIGE Y, B e S KRR OR AR (5)
PREEE 29, G 10 NIRKER L IRFa T o

&Y 11: R ASERY): TH-NMR (600 MHz,
CDCl3) §: 6.62 (1H, d, J = 10.2 Hz, H-1), 6.24 (1H, s,
H-5), 6.12 (1H, s, H-3'), 5.47 (1H, d, J = 10.2 Hz,
H-2), 4.93 (1H, brs, H-8a), 4.83 (1H, brs, H-8b), 4.68
(1H, m, 2"-OH), 4.06 (1H, t, J = 6.6 Hz, H-6), 2.44
(2H, t, J = 7.2 Hz, H-1""), 1.70 (3H, s, H-9), 1.38 (3H,
s, H-10), 0.88 (3H, t, J = 6.6 Hz, H-5"); 13C-NMR
(150 MHz, CDCls) : 153.9 (C-2'), 151.0 (C-6'), 147.2
(C-4", 144.9 (C-7), 126.9 (C-8), 117.0 (C-1), 111.1
(C-2), 109.1 (C-5'), 107.7 (C-1'), 106.8 (C-3'), 77.9
(C-3), 75.9 (C-6), 37.0 (C-1"), 359 (C-3"), 315
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(C-2"), 30.6 (C-9), 29.3 (C-5), 26.4 (C-4), 22.5 (C-4"),
17.6 (C-10), 14.0 (C-5"). VA L#di 5 ek iE 3 A<
— A, WA 11 4 6-hydroxy-A79-
cannabichromene.

&Y 12: HIEHAK, mp 179~180 C;
IH-NMR (600 MHz, CDCls) 6: 6.38 (1H, s, H-7), 6.11
(1H, s, H-5), 4.92 (1H, s, 8-OH), 3.75 (3H, s, -OCHy),
2.95 (2H, t, J = 7.2 Hz, H-3), 2.52 (2H, m, H-6"), 2.51
(2H, m, H-3"), 2.49 (2H, m, H-5"), 2.23 (2H, m, H-2),
2.82 (2H, m, H-2'); 3C-NMR (150 MHz, CDCls) §:
212.9 (C-4"), 160.3 (C-6), 152.9 (C-8), 146.5 (C-4),
126.7 (C-9), 102.1 (C-5), 100.9 (C-7), 55.4 (-OCHy),
47.7 (C-1), 39.0 (C-3, 5), 35.3 (C-2), 34.4 (2, 6), 31.0
(C-3). LA 3R 5 SClkhoE B A — 23], wids e b
A% 12 4y cannabispiran.

tEY 13 kR, mp 158~161 C;
IH-NMR (600 MHz, CDCls) d: 6.99 (2H, d, J = 10.2
Hz, H-2', 6'), 6.46 (1H, s, H-7), 6.38 (2H, d, J = 10.2
Hz, H-3', 5), 6.22 (1H, s, H-5), 4.84 (1H, s, OH-8),
3.77 (3H, s, -OCH3), 3.11 (2H, t, J = 7.2 Hz, H-3),
2.32 (2H, t, J = 7.2 Hz, H-2); 3C-NMR (150 MHz,
CDCls) &: 193.4 (C-4'), 160.2 (C-6), 154.0 (C-8),
152.5 (C-2', 6), 147.1 (C-4), 128.8 (C-9), 128.3 (C-3/,
5%, 103.8 (C-5), 101.0 (C-7), 55.6 (-OCHs), 55.3
(C-1), 38.3 (C-2), 31.0 (C-3). LA % ¥i 5 ik iE 2
A —F 4, % SE Ak &) 13 9 cannabispiradienone.

EW) 14: RIEENDIRYY, o]y +6.9°(c 0.1,
CHCls); H-NMR (600 MHz, CDCls) §: 6.53 (1H, dd,
J = 15.0, 10.8 Hz, H-11), 5.98 (1H, t, J = 11.4 Hz,
H-10), 5.69 (1H, dd, J = 15.0, 6.0 Hz, H-12), 5.58
(1H, m, H-16), 5.44 (1H, m, H-9), 5.36 (1H, m, H-15),
4.24 (1H, m, H-13), 2.34 (4H, m, H-2, 14), 2.18 (2H,
m, H-8), 2.07 (2H, m, H-17), 1.62 (2H, m, H-3),
1.40~1.25 (8H, m, H-4~7), 0.97 (3H, t, J = 7.6 Hz,
H-18); 3C-NMR (150 MHz, CDCls) 6: 178.2 (C-1),
135.1 (C-16), 135.0 (C-9), 132.8 (C-12), 127.8 (C-11),
125.8 (C-10), 123.7 (C-15), 72.1 (C-13), 35.3 (C-14),
34.1 (C-2), 29.4 (C-4), 29.0 (C-5), 29.0 (C-6), 28.9
(C-7), 27.6 (C-8), 24.8 (C-3), 20.8 (C-17), 14.2
(C-18). LA 3 5 ko B A — 500, #ds e
&%) 14 4y 13-$:%£-97,11E,15E-+ )\ =GR

&) 15: HwEEAH K, mp 88~90 C;
HR-ESI-MS m/z: 190.086 0 [M+ H]* (i & 14

190.086 8), #:fF5r+ N CuHuNO2. H-NMR i
(£ D, #£ 6831 (1H, d, J = 8.4 Hz, H-2), 7.28 (1H,
t, J = 8.4 Hz, H-3), 7.12 (1H, td, J = 8.4, 7.8 Hz, H-4),
7.04 (2H,d, J=7.8 Hz, H-5) {4 H 1 NS ER S
T AR ARG EE I A8 UK, 6 5.28
(1H, dd, J = 7.2, 54 Hz, H-4") 251 1 MNERIKF 3
{55, 05.06 (1H, d, J = 15.0 Hz, H-7a) #14.92 (1H,
d, J=15.0 Hz, H-7b) Z5th 1 MEEFE(ES,02.61
(2H, m, H-2"), 2.50 (1H, m, H-3"a), 2.07 (1H, m,
H-3'b) %t 2 MAFIE HE(E 5 . 8C-NMR i (£
Do, gt 7 10 AMREES, K e171.9 45 1
MABFE(E S, 6 134.1, 127.6, 124.3, 124.3, 1238,
119.6 45t 6 MAEKAS T, HEW B 1 K3, 6 87.2,
68.0 £t 2 MK, FIR 2 N NEHEK.

H HMBC i (& 1) %1, H-7 (6 5.02, 4.96) 5
C-4' (6 87.2), C-1 (6 134.1), C-5 (6 124.3), C-6 (6
123.8) AHK, HUILUFEIFAAE R IR TG, H-4' (5
5.28) 5 C-7 (6 68.0), C-1' (6 171.9), C-2’ (5 30.0),
C-3' (8 24.7) #5%. H-5(57.02) 5 C-7 (9 68.0), C-1
(6134.1), C-3 (6 127.6) #x. H-2(58.31) 5C-4 (5

F1 L&Y 15 BZRE IR IEEWE (600/150 MHz, CDCls)
Table1 NMR data of compound 15 (600/150 MHz, CDCls)

DA oc OH

1 1341(s)

2 1196(d)  831(1H,d,J=84Hz)

3 1276(d)  7.28(1H,t J=8.4Hz)

4 1243(d)  7.12(1H,td,J =8.4, 7.8 Hz)

5  1243(d)  7.04(2H,d,J=7.8Hz)

6 123.8 (s)

7 680 5.06 (1H, d, J = 15.0 Hz),
4.92 (1H,d, J = 15.0 Hz)

' 1719 (s)

2! 30.0 (t) 2.61 (2H, m)

3 247 (1) 2.50 (1H, m), 2.07 (1H, m)

4 872(d)  528(1H,dd,J=72 54 Hz)

5 TN
R o
»
. N1 3 N
3
2" 2
o (6]

1 &% 15 FE/ HMBC (H—C) #1H-'H COSY (—)
GEES

Figg 1 Key HMBC (H—C) and 'H-'H COSY (—)
correlations of compound 15
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124.3), C-6 (6 123.8) #HK. H-3 (6 7.28) 5 C-1 (6
134.1), C-2 (6 119.6), C-4 (9 124.3), C-5 (9 124.3) #H
F*. H-4(07.12) 5 C-2 (6 119.6), C-3 (6 127.6), C-5
(6 124.3), C-6 (6 123.8) #HK. H-2" (5 2.61) 5 C-I’
(0 171.9), C-3' (9 24.7), C-4' (6 87.2) #HF. H-3' (¥
2.50, 2.07) 5 C-1' (§ 171.9), C-2' (5 30.0), C-4' (¥
87.2) 5%, M H-H COSY ifmf %1, H-3' (6 2.50,
2.07) 5 H-4' (5 5.28) fHXK. H-3' (6 250, 2.07) 5
H-2" (6 2.61) #5%. H-5(57.02) 5 H-4 (6 7.12) #H
Ko H-3(57.28) 5 H-4(57.12) K155, H-3(57.28)
5 H-2 (5 8.31) MK, REIZSFHAT eI
HeosERIRE 0, HH %S FHISLN CD EHEfE
200~400 nm [¥] Cotton %M. JLF R, L HEN 1L
HW 15 2 L XHANEER . BT DAENfE S8 15
1) 45 ¥ N ( + )-2,3,3a,5-tetrahydro-1H-benzo[d]
pyrrolo [2,1-b][1,3]oxazin-1-one. £ 55 kX R,
ZHEWRBANTERER], KRHEAENEDK
PACE YA RHRIE, TR PG B 25 & B 4
A 2R I DY S Lk PR 45 44 BT 1) SCRR RGBT, 2 Ik T
SCHRFTRIE 1Z 5 F C-7 BB E R 16,

th&Y 16: AEKAE, mp215~217 C, [afy
+21.1°(c 0.1, CHCl3); *H-NMR (600 MHz, CDCly)
5: 6.42 (1H, s, H-5"), 5.08 (2H, d, J = 7.0 Hz, H-9),
4.35 (1H, d, J = 5.8 Hz, H-2), 3.44 (1H, dd, J = 11.1,
5.8 Hz, H-3), 2.97 (2H, m, H-1"), 1.84 (3H, s, H-10),
1.53 (3H, s, H-7), 0.96 (3H, t, J = 7.8 Hz, H-3");
3C-NMR (150 MHz, CDCls) d: 164.6 (C-7'), 160.1
(C-2"), 155.2 (C-1"), 152.5 (C-8), 149.2 (C-3'), 116.9
(C-6"), 114.0 (C-5"), 111.8 (C-9), 105.5 (C-4"), 91.2
(C-3), 68.7 (C-1), 48.0 (C-4), 415 (C-3), 36.7 (C-1"),
34.6 (C-6), 28.1 (C-7), 25.6 (C-5), 24.4 (C-2"), 22.6
(C-10), 14.2 (C-3"). ZAWIH NMR Hidii 5 KR
IRIARR B XTI, (AEEIHZE 2 MEHEE, HAR%L
PEEEA B, AR SCIRAROEY, ) H A R RR SR AR
% B MNEEFRIRY), #CEEENEY) 16 ARKIR IR
FATE B

&Y 17: L AHIRY); TH-NMR (600 MHz,
CDCls) d: 5.35 (6H, m, H-9, 10, 12, 13, 15, 16), 3.67
(3H, s, H-1"), 2.81 (4H, m, H-11, 14), 2.30 (2H, t, J =
7.8 Hz, H-2), 2.06 (4H, m, H-8, 17), 1.61 (2H, m,
H-3), 1.34~1.28 (8H, m, H-4~7),0.98 (3H,t,J=7.5
Hz, H-18); *C-NMR (150 MHz, CDCl3) &: 174.3
(C-1), 132.0 (C-9), 130.3 (C-16), 128.3 (C-12), 128.3

(C-13), 127.7 (C-15), 127.1 (C-10), 51.5 (C-1), 34.1
(C-2), 29.6 (C-7), 29.2 (C-6), 29.2 (C-5), 29.1 (C-4),
27.2 (C-3), 25.6 (C-8), 25.5 (C-11), 24.9 (C-14), 20.6
(C-17), 14.3 (C-18). LA L% 5 SCR i iE 3 A —
e, MU EEY) 17 R H R

b5 18: FHEH A, mp28~29 C; H-NMR
(600 MHz, CDCl3) 6: 3.37 (3H, s, H-1'), 2.30 (1H, d,
J = 7.8 Hz, H-2), 1.61 (2H, m, H-3), 1.29 (28H, m,
H-4~17),0.88 (3H, t, J = 6.6 Hz, H-18). L\ F¥#E 5
SCHRIRIE A —E00), WS e EY) 18 NAFHEIR
FH .

&Y 19: Bk K, mp 140~142 C;
IH-NMR (600 MHz, CDCl3) ¢: 7.54 (1H, d, J = 8.4
Hz, H-3), 7.35 (1H, brs, H-6), 7.13 (1H, brd, J = 8.4
Hz, H-4), 1.33 (9H, s, H-9~11), 1.28 (9H, s, H-12~
14); BC-NMR (150 MHz, CDCls) o: 147.7 (C-1),
147.6 (C-5), 138.5 (C-2), 124.5 (C-3), 124.0 (C-4),
119.1 (C-6), 34.9 (C-8), 34.5 (C-7), 31.4 (C-9~11),
30.2 (C-12~14). DA F3 ¥ 5 Skl Je A — 5200,
M e A 19 O 2,5- U T FER R

&Y 20: W OSERY, [o]5 -34.5° (¢ 1.4,
CH30H); 'H-NMR (600 MHz, DMSO-ds) d: 9.32 (2H,
brs, 7, 6'-OH), 7.93 (1H, t, J = 5.4 Hz, N-H), 7.30 (1H,
d, J = 15.6 Hz, H-3), 7.14 (2H, d, J = 8.4 Hz, H-4', 8"),
7.11 (1H, s, H-5), 6.98 (1H, d, J = 7.8 Hz, H-9), 6.78
(1H, d, J = 7.8 Hz, H-8), 6.71 (2H, d, J = 8.4 Hz, H-5',
7", 6.53 (1H, d, J = 15.6 Hz, H-2), 453 (1H, t, J = 6.6
Hz, H-2"), 3.80 (3H, s, -OCHj3), 3.38 (1H, m, H-1'a),
3.19 (1H, m, H-1'b); ¥C-NMR (150 MHz, DMSO-ds)
9. 166.0 (C-1), 156.9 (C-6"), 148.7 (C-7), 148.3 (C-6),
139.4 (C-3), 1345 (C-3'), 127.6 (C-4', 8"), 126.9
(C-4), 122.0 (C-9), 119.6 (C-2), 116.1 (C-8), 115.2
(C-5', 7", 111.2 (C-5), 71.7 (C-2'), 56.0 (-OCH3), 47.5
(C-1)0 LA 3 5 STl B A — 52, s e b
AW 20 A N-[2-(S)-hydroxy-2-(4-hydroxy-phenyl)-
ethyl]-3-(4-hydroxy-3-methoxyphenyl)-acrylamide .

4 itig

TV KRFREEDUIRE . FreEfb. PUm. iR, Bl
BN 28 R4 55 7 THT AT ) ] 1) 82 FH T S MR v
ZGBREFANE, Hoh URRR R BB i 32 TR
o RPN TR IR RGERI T, AT 5T
Ak S0 Tl K RIS IR MR A U A B oy 3
ITHEIE, 1931 1 20 DNERAREY) . X EL A AR
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