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Chemical constituents from root of Cannabis sativa
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Abstract: Objective To study the chemical constituents from the root of Cannabis sativa. Methods Chemical constituents were
isolated by silica gel column chromatography and HPLC. The structures of these compounds were identified by spectral data and
physicochemical properties analysis. Results A total of 17 compounds were separated from the root of C. sativa, which were
identified as (7S,8F)-3-hydroxy-1,3,5,8,10-penten-9,12-bisabolanolide (1), friedelin (2), B-sitosterol (3), oleanolic acid (4), benzoic
acid (5), p-hydroxybenzaldehyde (6), vanillin (7), p-hydroxybenzaldehyde (8), vanillic acid (9), 2a-hydroxyoleanolic acid (10),
N-(cis-teruloyl) tyramine (11), N-(¢trans-teruloyl) tyramine (12), N-(¢trans-p-coumaroyl) tyramine (13), 2,5-di-tert- butylphenol (14),
(E)-N-(2-hydroxy-2-(4-hydroxyphenyl) ethyl)-3-(4-hydroxyphenyl)acrylamide (15), (S)-N-[2-hydroxy-2-(4- hydroxyphenyl)
ethyl]-3-(4-hydroxy-3-methoxyphenyl)-acrylamide (16), 9S,12S,13S-trihydroxy-10,15-octadecadienoic acid (17). Conclusion
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Compound 1 is new natural products named cannabisnoid, compounds 4—9, 11—14, 16, 17 are isolated from the root of C. sativa

for the first time, compounds 10, 15 are isolated from Cannabis for the first time.

Key words: Cannabis sativa L.; cannabisnoid; tyramide; 2a-hydroxyoleanolic acid; N-(cis-teruloyl) tyramine

PURK Cannabis sativa LAZEFEL (Moraceae) K
JFKJ& Cannabis LAY, FHPVUE KI5 &7 KT
0.3%, XAARAE A RRRN, FEGTZP, Bl
Pr 245 ARSI B V2 N o DUBRARAE A 2= 27 AR FR
FRAR, ZERREIA IS ARIZ I, (N E&E07) B
WHG: “RRIRTAG KB, BT, —M)k, AR
WORIL”, (HEARED) Ogd: “HURIR 9~15 g Bl
Ve P RS P R L7 o 3 4 R [ P 40 22 3 0
DURRIEAT T T IZ BB AT, AR HARSAL S il 3 22 2
FRAE BT SRR O =, 5 AR 22 Bl 2 R 4 32
BN ZRERAN S BRI, Ryt — D R R FHDURR B
U5t ASHIEFERDURRAR Y B2 IO E SR RIS R £ TR
A B 04T TG, oy BsAS 2] 17
MMEEY), 53 0% € 9 IURRIR 2 (cannabisnoid, 1)+
AFeMA (friedelin, 2). B-Ar&iHE (B-sitosterol, 3).
FERER (oleanolic acid, 4). ZKH iZ (benzoic acid,
5). XMERIEFHEE (p-hydroxybenzaldehyde, 6)-
FEEE (vanillin, 7). XfFRERHER (p-hydroxy-
benzaldehyde, 8). ¥ (vanillic acid, 9). 2a-
PR HIRER (2a-hydroxy-oleanolic acid, 10). JIi
a0 R B0 R Bt o F2 R 4% [N-(cis-teruloyl)
tyramine , 117 Jx =X BT 28 B2 Bt xF #2225 K &4 %
[N-(trans-teruloyl) tyramine, 12]. N-AXFRIER
B Bt 0F ¥R B K & % [N-(trans-p-coumaroyl)
tyramine , 13]. 2,5- T K By (2,5-di-tert-
butylphenol, 14). (E)-N-(2-hydroxy-2-(4-hydroxyphenyl)
ethyl)-3-(4-hydroxyphenyl)-acrylamide (15). (S)-N-
[2-hydroxy-2-(4-hydroxyphenyl)-ethyl]-3-(4-hydroxy-
3-methoxyphenyl)-acrylamide (16). 95,125,13S-=%%
F-10E,15Z-1 )\ Bk — )& 18 (9S,128,13S-trihydroxy-
10,15-octadecadienoic acid, 17). HH1LEY 1 T
WEY), fwaADURIRE, EW 4~9. 11~14,
16. 17 AEXRMNDUKRR 5> 554532, (&Y 10,
15 NEXMZEED T4 B9 2.

1 #mREEE

X-6 LR AE S E R ZR AR AR A
] ); Bruker AV-600 % 3% 3 AX (it Bruker
A7), TMS AWFR); Xevo Q-TOF B i{x (3EH
Waters 2+ 7] ); Lamda 35 B4 5840 AT WL 73 St efE T (3%

PE A%]); Magna FTIR-750 e BLIH- A5 421 4
A (3£ Nicolet A ])s [ A4 (J-1500 CD
FEREA, HA kNSl ) ol & e iAe
X CHAHALAT], LC-6AD %, Shodex RI SE-61
WLZEPT A ES); PREP-SIL (250 mmX 10 mm, 5
um) A PREP-ODS (250 mmX 10 mm, 5 um) AN
BN AL ARt AR (200~300 HD) ANE
WAL PR R ISR S T A
7o ANUENE 254 B B s, HoAd
ARG AT 4L

DURRAR T 2020 4F 11 A 3 HRH B RILAKF
YRR R AT, ZENAT, SRR
DURRPAE B B A HE X RE SR S AR 20 4 8 DU
C. sativa L.FJRRHB. FrA (CSL-20201103) Wi T
FEF MG IR KRR T %
2 REENH

TRERIDURMR 4.7 kg, VIR, HFBEZEIRE
PR3 dJEiET, HE 3R, AR, RER
MERR, IKIRE:, IR IECKE . B OME &2
S IR, GIFMHENAFIZERGH, KRAFZRIEE R,
BEIFRARIE e 2B 52.2 g BEER LR AEHUY)
57.5 go

EUCSUMAMR IE Ve 25 B 12.5 g, FRER A (i
7S, WA IE O be-BEfE OlR (91 1, 5.0L; 7 1 3,
40L; 5:5, 40L). BSRR4MR (200D, HEE (2.0
L) Yefii, £ TLC #&ll& . w48, 58] 1 A4
(FH-1~FH-11). FH-3 (800.0 mg) H|fHiERA:
Wy, HIECk-BERAEE (91, 08L; 6: 4,
0.5L), BEMRZME (0.5L) #KIKEEM, £ TLC &
HIF W46, 183 9 A4S (FH-3-1~FH-3-9).
FH-3-3 (59.4 mg) HHEEES &, 36E%2 (3.0
mg). FH-7 (1.5 g) SRERFEEIGS> 2, FHIEA
G By B [IE Cke-BE R 4B (85 1 15),
4.0 mL/min] 84L& 3 (12.5mg, ®=18.1 min).
FH-8 (0.5 g) HHEEHES M, 191657 4 (3.0 mg).

HUDOMRAREE R R A HU) 30.0 g, ARt
AT B, R IE CUbE-BE IR 4G (505, 7.0 Ls
2:8, 6.0L). BEROER-HEE (9:1, 6.0L; 5:5,
40L). HEE (3.0L) ¥ifii, £ TLC &ill&If. #
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95, 155 8 IMH%> (FE-1~FE-8). FE-2 (247.7 mg)
KRR A (% 20 B8, MV 1E O e -BE R 21K (O
1, 1.0 L), BEEEZHg (0.2 L) ¥, £ TLC A
AR 4E, 153 3 AN 43 (FE-2-1~FE-2-3) . FE-2-1
(163.4 mg) 2 1EAH = BGRB8 [IE CUbe-BS IR
L (95:5), 4.0mL/min] L&Y 5 (1.4 mg,
r=23.6 min). FE-2-2 (95.1 mg) £ 1FH = %0RAH
RN E [IFCke-BEE 2/ (91 1), 4.0 mL/min]
BAAEY) 1(1.0 mg, /r=30.5 min) . FE-2-3(19.5 mg)
ZIEAH SRR OIS 5 [IECkE-BRRR Ol (9 ¢
1), 4.0 mL/min] 3tA% 6(1.3 mg, tr=34.0 min).
FE-3 (467.0 mg) &ALtk 5, 1533 M
4y (FE-3-1~FE-3-3). FE-3-1 (227.4 mg) Z1EH
B R B [IE -l B8 (8 1 2), 4.0
mL/min] 54b&%) 7(1.4 mg, trr=14.8 min). FE-3-2
(391.2 mg) 2 IEAH R BGRB8 [IE CUbe-BS R
ZBE (8:2), 40mL/min] BHA5% 8 (3.3 mg,
r=18.9 min), FE-3-3 (61.5 mg) £ IEH SR
ERES B [IE Cke-BEiR 48 (81 2), 4.0 mL/min]
LAY 9 (7.8 mg, tr=24.3 min). FE-4 (654.3 mg)
F FR B E 45 4, 19311654 10 (18.0 mg) . FE-6 (2.4
g) SRR EIESEAER 6 N5 (FE-6-1~
FE-6-6). FE-6-3 (990.3 mg) £ A e il it
B [WEE-K (4:6), 40 mL/min] 248 11
(2.0 mg, r=26.5 min)~ 12(34.7 mg, tr=>54.5 min ),
FH-6-4 (280.9 mg) £ [ AH s R0 il 7 2 [F
FE-/K (5:5), 4.0mL/min] 54L& 13 (18.0 mg,
®R=17.5 min). FE-7 (1.9 g) LRI 55
3| 8 N4 (FE-7-1~FE-7-8)., FH-7-1 (131.6 mg)
2 AR =SB B B (HEE, 4.0 mL/min) 3
tb &%) 14(5.9 mg, tr=13.8 min). FE-7-4(980.0 mg)
28 SO e ROBAH B3l 4y B [HEE-7K (317D, 4.0
mL/min] B4b&4 15 (7.0 mg, %&=20.0 min). 16
(6.9 mg, ®r=25.1 min). FE-7-6 (160.0 mg) £
FH S OB 18 50 & [FRBE-7K (7 ¢ 3), 4.0 mL/min]
LA 17 (1.4mg, k=11.0 min).
3 HMETE

&Y 1. BEERY); HR-ESI-MS m/z:
243.102 4 [M—H] %53 70N CisHeOs GHEAE
243.102 15 UV A (am): 277 (0.7)5 IR vl (cm )
3439, 2924, 2860, 1743, 1620, 1588, 1455, 1073, 879,
807, 'H-NMR i (% 1) #, §6.77 (1H, dd, J = 7.6,
1.2 Hz), 7.06 (1H, d, J= 7.6 Hz), 6.71 (1H, brs) % H!

3ATHEE, ARG K ARE T EOH T AT ey s
B ABX RSG5 1155, 2.21 (3H, s) F11.99 (3H,
s) 4 2 NS AEMBRAER AL, 6 1.42 (3H, d,
J=7.0Hz) 45 1 MUUERZE; BC-NMR i (£ 1)
o, 2515 AR, Hidr o 1711 ATEEN 1 NERFRIE,
5 153.9, 146.8, 143.7, 138.0, 131.2, 129.5, 121.9,
119.1, 118.6 A1 113.6 45t 10 NAEAEK, § 21.1,
36.1, 15.3 fi110.6 45t 4 MAEFRK, FURATRES A
Fz1 EY 1 BRE IR IZEEE (600/150 MHz, CDCl3)
Table1 NMR data of compound 1 (600/150 MHz, CDCl3)

A Jc on
1 143.7(s)
2 113.6 (d) 6.71 (1H, brs)
3 153.9(s)
4 1219(s)
5 131.2 (d) 7.06 (1H, d, J="7.6 Hz)
6 118.6 (d) 6.77 (1H, dd, J=17.6, 1.2 Hz)
7 36.1 (d) 411 (1H, m)
8§ 119.1(d) 5.2 (1H, d, J = 10.2 Hz)
9 146.8(s)
10 138.0 (d) 6.96 (1H, s)
1 1295(s)
12 17L1(s)
13 10.6 (q) 1.9 (3H, s)
14 21.1(q) 1.42 (3H, d, J = 7.0 H)
15 153 (q) 221 (3H, 5)

1 ANIRPR R 2 ANRUE, AR RESN 1 A BEAVLAN
(R 2

i HMBC i 7] 41, H-2 (6 6.71) 5 C-1 (5 143.7),
C-3 (6 153.9), C-4 (6 121.9) #H%, H-5 (5 7.06) 5
C-15(515.3) MK, H-7 (64.11) 5 C-14 (6 21.1) #H
X%, H-8 (6 5.22) 5 C-9 (6 146.8), C-10 (6 138.0),
C-14 (6 21.1) #2%, H-10 (5 5.22) 5 C-8 (6 119.1),
C-13 (5 10.6) MHE, WUREH 1 ANFc N BRI, H-13
(6 1.99) 5 C-10 (5 138.0), C-11 (6 129.5), C-12 (9
171.1) #5%, H-14 (5 1.42) 5 C-1 (6 143.7), C-7 (0
36.1), C-8 (6 119.1) #HK, H-15 (6 2.21) 5 C-3 (6
153.9), C-4 (6 121.9), C-5 (6 131.2) A%, £ 14
FJE SR IAHHIE; B 'H-'"H COSY i m A1, H-5 (6
7.06) 5 H-6 (5 6.77) #7K, H-8 (6 5.22) 5 H-7 (6
4.11) #2%, H-7 (6 4.11) 5 H-14 (6 1.42) 5%, H
IWHEMSHE A 1 P gir (B 1Ds A& 13
17 ECD Y6k, HAE 280 nm 4F BN IE Cotton
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correlations of compound 1

AN (B 2), 56 3CHARGED], FIl C-7 05 S #7;
H-H NOESY "4, H-10 (J 6.96) 5 H-14 (6 1.42)
BHATRNE, HWr C-Co N E MR, SfaR, izt
EVARNARTERIFACEY), 4 DRI R .
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Fig.2 ECD spectra of compound 1

&2 At Rgs s (HEE); HR-ESI-MS
m/z: 427.394 0 [M+H]"; mp 265.1~267.6 C;
'H-NMR (600 MHz, CDCl;) d: 2.38 (1H, m, H-2a),
2.30 (1H, dd, J = 13.4, 7.2 Hz, H-2b), 2.24 (1H, m,
H-4), 1.18 (3H, s, H-28), 1.05 (3H, s, H-27), 1.01 (3H,
s, H-26), 1.00 (3H, s, H-29), 0.95 (3H, s, H-23), 0.88
(3H, s, H-30), 0.87 (3H, s, H-25), 0.73 (3H, s, H-24);
BC-NMR (150 MHz, CDCl3) o: 213.3 (C-3), 59.5
(C-10), 58.2 (C-4), 53.1 (C-8), 42.8 (C-18), 42.2
(C-5), 41.6 (C-2), 413 (C-6), 39.7 (C-13), 39.3
(C-22), 38.3 (C-14), 37.5 (C-9), 35.6 (C-11), 36.0
(C-16), 35.4 (C-19), 35.0 (C-30), 32.8 (C-15), 32.4
(C-21), 32.1 (C-28), 31.8 (C-29), 30.5 (C-12), 30.0
(C-17), 28.2 (C-20), 22.3 (C-1), 20.3 (C-26), 18.7
(C-27), 18.3 (C-7), 18.0 (C-25), 14.7(C-24), 6.8
(C-23) VA 3R 5 CikfkiE B A — 30, Wi e th
HW 2 AR .

&Y 3. AtstRgs s (&45); HR-ESI-MS
miz: 437375 9 [M~+Na]*; mp 135.1~136.2 ‘C; 7
E R IR- LA AR R A, R HE BT
AR, 5 - SEExf R LR, e ReEIEA—FL,
REEIESATRE, BEEeay 3 8 B-A HEE.

& 4: AERA; HR-ESI-MS m/z: 457.367 6
[M+H]"; mp 259.3~263.3 ‘C; 'H-NMR (600 MHz,
CDCl) 6: 3.22 (1H, dd, J = 11.4, 42 Hz, H-3), 1.25
(3H, s, H-27), 1.13 (3H, s, H-25), 0.99 (3H, s, H-29),
0.93 (3H, s, H-30), 0.91 (3H, s, H-24), 0.77 (3H, s,
H-23), 0.76 (3H, s, H-26); '3C-NMR (150 MHz,
CDCl:) d: 183.4 (C-28), 143.6 (C-13), 122.6 (C-12),
79.0 (C-3), 55.2 (C-5), 47.6 (C-9), 46.5 (C-17), 45.9
(C-19), 41.6 (C-14), 40.9 (C-18), 39.3 (C-8), 38.7
(C-4), 38.4 (C-1), 37.1 (C-10), 33.8 (C-21), 33.1
(C-29), 32.6 (C-2), 32.4 (C-22), 30.7 (C-20), 28.1
(C-23), 27.7 (C-15), 27.2 (C-2), 25.9 (C-27), 23.6
(C-16), 23.4 (C-30), 22.9 (C-11), 183 (C-6), 17.1
(C-26), 15.5 (C-24), 15.3 (C-25). VL L3R 5 kR
TERA 0, MU A 4 R

&Y 5. LEAREH (BKROEE);
HR-ESI-MS m/z: 123.044 1 [M+H]"; mp 1222~
123.4 °C; 'H-NMR (600 MHz, CDCl3) d: 8.12 (2H, d,
J=8.0 Hz, H-2, 6), 7.62(1H, t, J = 7.4 Hz, H-4), 7.49
(2H, t, J = 7.8 Hz, H-3, 5); 13C-NMR (150 MHz,
CDCls) 6: 171.9 (C-7), 133.7 (C-4), 130.1 (C-1), 129.2
(C-2, 6), 128.5 (C-3, 5)o DAl 5 SRk IE Fa A —
;O WS E A 5 R HTR .

&Y 6: LtiHIREs & (HEE); HR-ESI-MS
miz: 123.044 1 [M+H]"; mp 110.5~1143 C;
'H-NMR (600 MHz, CDCl3) d: 9.58 (1H, s, H-7), 7.82
(2H, d, J = 8.6 Hz, H-3, 5), 6.97 (2H, d, J = 8.6 Hz,
H-2, 6); '3C-NMR (150 MHz, CDCls) 6: 190.7 (C-7),
161.0 (C-4), 132.4 (C-2, 6), 128.9 (C-1), 115.9 (C-3,
5)e LA EEUR S ORIk IEFE A — S, WSS
Y 6 RN R IR S

twEW 7. TLEMIRY); HR-ESI-MS m/z:
153.054 6 [M+H]"; 'H-NMR (600 MHz, CDCl;) ¢:
9.82 (1H, s, H-7), 7.43 (1H, s, H-2), 7.44 (1H, d, J =
7.2 Hz, H-5), 7.05 (1H, d, J = 8.2 Hz, H-6), 3.97 (3H,
s, -OCH3); BC-NMR (150 MHz, CDCl3) &: 191.0
(C-7), 151.7 (C-3), 147.1 (C-4), 129.9 (C-1), 127.6
(C-2), 114.4 (C-5), 108.7 (C-6), 56.1 (C-OCH3). LA I
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&Y 8: At iRgh il (HEE); HR-ESI-MS
m/z: 137.023 1 [M—H]; mp 2103~212.4 C;
'H-NMR (600 MHz, CDCls) d: 7.79 (2H, d, J =8.6
Hz, H-2, 6), 6.82 (2H, d, J=8.6 Hz, H-3, 5); 3C-NMR
(150 MHz, CDCls) 6: 167.6 (C-7), 162.0 (C-4), 132.0
(C-2, 6), 121.8 (C-1), 115.6 (C-3, 5). PA_-%5# 5 Cifik
FRIEFEAR — Y, e G 8 XTI R .

& 9. AtERE A (HEE:; HR-ESI-MS
m/z: 167.033 9 [M—H]; mp 210.5~2122 C;
'H-NMR (600 MHz, DMSO-ds) d: 7.45 (2H, m, H-5,
6), 6.84 (1H, d, J=7.8 Hz, H-7), 3.80 (3H, s, -OCH3);
13C-NMR (150 MHz, DMSO-ds) d: 167.7 (C-7), 151.5
(C-4), 147.7 (C-3), 123.9 (C-6), 122.1 (C-1), 115.5
(C-5), 113.2 (C-2), 56.0 (C-8). LA %5 CikikiE
FBA—FH), MUEERNEY 9 NEER.

&Y 10: AEKA; HR-ESI-MS m/z: 473.362 5
[M~+H]"; mp 242.5~244.3 C; 'H-NMR (600 MHz,
DMSO-ds) d: 5.17 (1H, s, H-12), 3.33 (1H, s, H-3),
2.74 (1H, m, H-18), 1.09 (3H, s, H-27), 0.92 (6H, s,
H-23, 24), 0.88 (6H, s, H-25, 26), 0.70 (3H, s, H-29,
30); 13C-NMR (150 MHz, DMSO-ds) 6: 179.1 (C-28),
144.4 (C-13), 121.9 (C-12), 82.7 (C-3), 67.6 (C-2),
55.2 (C-5), 47.5 (C-9), 47.3 (C-1), 46.1 (C-19), 45.9
(C-17), 41.8 (C-14), 412 (C-18), 40.0 (C-8), 39.4
(C-4), 38.1 (C-10), 33.9 (C-21), 33.3 (C-7), 32.8
(C-29), 32.6 (C-22), 30.9 (C-23), 29.3 (C-20), 26.1
(C-27), 27.6 (C-15), 23.8 (C-16), 23.5 (C-30), 23.0
(C-11), 18.5 (C-6), 17.6 (C-24), 17.3 (C-26), 16.8
(C-25). LA E#HR 5 ORI A —F, %EN 20-
FRES BRI .

& 11: LEOARIRY: HR-ESI-MS m/z:
314.138 7 [M+H]*; 'H-NMR (600 MHz, DMSO-ds)
8: 9.29 (1H, brs, 7-OH), 9.17 (1H, brs, OH-6"), 8.11
(1H, brs, N-H), 7.70 (1H, s, H-5), 7.09 (1H, d, J = 8.2
Hz, H-9), 6.99 (2H, d, J = 7.4 Hz, H-4', 8"), 6.71 (1H,
d, J=8.2 Hz, H-8), 6.67 (2H, d, J= 7.4 Hz, H-5', 7"),
6.49 (1H, d, J= 13.4 Hz, H-3), 5.77 (1H, d, J= 13.4
Hz, H-2), 3.74 (3H, s, -OCH3), 3.26 (2H, m, H-1'),
2.62 (2H, t, J = 7.4 Hz, H-2'); 3C-NMR (150 MHz,
DMSO-ds) 8: 166.7 (C-1), 156.1 (C-6"), 147.8 (C-7),
147.3 (C-6), 137.3 (C-3), 130.0 (C-3"), 129.9 (C-4,

8"), 127.3 (C-4), 124.8 (C-9), 121.5 (C-2), 115.6 (C-5',
7", 115.3 (C-8), 114.7 (C-5), 55.9 (-OCH3), 41.4 (C-1'),
34.7 (C-2") A FEdE S SCRROE A — U7, e
SEAED 11 R ER R 0] 25K 2 o

A 12: AENA; HR-ESI-MS m/z: 314.138 7
[M+H]*: mp 81.4~83.5 ‘C; 'H-NMR (600 MHz,
DMSO-ds) d: 7.30 (1H, d, J = 15.6 Hz, H-3), 7.11
(1H, s, H-5), 7.01 (2H, d, J = 7.6 Hz, H-4', 8"), 6.98
(1H, d, J = 8.0 Hz, H-9), 6.78 (1H, d, J = 8.0 Hz, H-8),
6.68 (2H, d, J=7.6 Hz, H-5, 7"), 6.42 (1H, d, J = 15.6
Hz, H-2), 3.74 (3H, s, H-1"), 3.32 (2H, m, H-1), 2.64
(2H, t, J = 7.2 Hz, H-2"); 3C-NMR (150 MHz,
DMSO-de) J: 165.8 (C-1), 156.1 (C-6'), 148.7 (C-7),
148.3 (C-6), 139.3 (C-3), 130.0 (C-3'), 129.9 (C-4',
8), 126.9 (C-4), 122.0 (C-9), 119.5 (C-2), 116.1 (C-8),
115.6 (C-5', 7'), 111.2 (C-5), 56.3 (-OCH3), 41.1 (C-1"),
349 (C-2). VU EHRS SCiRHRIE T A — U8, W
A 12 R BT ER R 252K O

AP 13: AR A HR-ESI-MS m/z: 284.128 1
[M+H]"; mp 261.3~262.3 °‘C; 'H-NMR (600 MHz,
CDCL) d: 6.41(1H, d, J = 15.6 Hz, H-2), 7.39(1H, d,
J = 8.2 Hz, H-3), 7.32(2H, d, J = 15.6 Hz, H-5, 9),
6.69 (2H, d, J = 8.2Hz, H-6, 8), 3.49 (2H, t, J = 7.4
Hz, H-1"), 2.65 (2H, t, J = 7.4 Hz, H-2'), 7.02 (2H, d,
J = 8.0 Hz, H-4', 8", 6.79 (2H, d, J = 8.0 Hz, H-5/,
7'; BC-NMR (150 MHz, CDClL) &: 165.8 (C-1),
159.2 (C-7), 156.1 (C-6"), 139.0 (C-3), 130.0 (C-5, 9),
129.9 (C-4', 8", 129.6 (C-4), 126.4 (C-3", 119.2
(C-2), 116.2 (C-6, 8), 115.6 (C-5',7'), 41.2 (C-1"), 34.9
(C-2")o LA A5 SOk S A — 309, BEh
N-J 20 PR 5 PR I J - X FR R 2 ffe

&) 14: AEKA; HR-ESI-MS m/z: 205.159 8
[M—H]"; mp 140.2~142.7 °C; '"H-NMR (600 MHz,
CDCLs) d: 7.54 (1H, d, J = 8.4 Hz, H-3), 7.36 (1H, br
s, H-6), 7.14 (1H, brd, J = 8.4 Hz, H-4), 1.33 (9H, s,
H-9~11), 1.28 (9H, s, H-12~14); 3C-NMR (150
MHz, CDCly) 6: 147.7 (C-1), 138.5 (C-2), 124.5
(C-3), 124.0 (C-4), 147.6 (C-5), 119.1 (C-6), 34.5
(C-7), 34.9 (C-8), 31.4 (C-9~11), 30.2 (C-12~14),
DL 30 5 SCkARE B A — S0, KA 14
N 2,5- T KR .

&Y 15 TLEMRY; HR-ESI-MS m/z:
300.123 0 [M+H]*; 'H-NMR (600 MHz, DMSO-ds)



© 7654 «

¢EH 2022F 128 $53% B 248 Chinese Traditional and Herbal Drugs 2022 December Vol. 53 No. 24

5: 7.37 2H, d, J = 8.6 Hz, H-5, 9), 7.31(1H, d, J =
15.6 Hz, H-3), 7.14 (1H, d, J = 8.4 Hz, H-4', 8'), 6.78
(1H, d, J = 8.6 Hz, H-5', 7), 6.71(2H, d, J =8.4 Hz,
H-6, 8), 6.49(1H, d, J =15.6 Hz, H-2), 4.54 (1H, m,
H-2%, 3.18 (1H, m, H-1'a), 3.36 (1H, m, H-1'b);
3C-NMR (150 MHz, DMSO-ds) 6: 166.0 (C-1), 159.3
(C-7), 156.9 (C-6", 139.1 (C-3), 134.6 (C-5, 9), 129.7
(C-3"), 127.6 (C-4), 126.4 (C-4', 8", 119.3 (C-2), 116.2
(C-5',7", 115.2 (C-6, 8), 73.7 (C-2"), 47.5 (C-1. LAk
el 5 G AR — 2, MU R AEY 15 A
(E)-N-(2-hydroxy-2-(4-hydroxyphenyl)ethyl)-3-(4-hyd
roxyphenyl)acrylamide

& 16: HEANRIRY): HR-ESI-MS m/z:
330.133 6 [M+H]*; 'H-NMR (600 MHz, DMSO-ds)
9:7.14 (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'), 7.30 (1H, d,
J=15.6 Hz, H-3), 6.53 (1H, d, J = 15.6 Hz, H-2), 3.80
(3H, s, H-1"), 3.38 (1H, m, H-1'a), 3.19 (1H, m,
H-1'b), 4.53 (1H, t, J = 6.6 Hz, H-2"); 13C-NMR (150
MHz, DMSO-ds) 6: 166.0 (C-1), 156.9 (C-6"), 148.7
(C-7), 148.3 (C-6), 139.4 (C-3), 134.5 (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
(C-1"),47.5 (C-1) LA FHHE 5 SCRR RS A— 2422,
MU e LA 16 O (S)-N-[2-hydroxy-2-(4-hydroxy-
phenyl)ethyl]-3-(4-hydroxy-3-methoxyphenyl)acryl-
amide.

Ew 17 BEEERY): HR-ESI-MS m/z:
485.398 9 [M+H]*; 'H-NMR (600 MHz, DMSO-ds)
: 5.58 (2H, m, H-10, 11), 5.38 (2H, m, H-15, 16),
3.89 (1H, m, H-9), 3.88 (1H, m, H-12), 3.32 (1H, m,
H-13), 2.16 (2H, m, H-14), 1.97 (2H, t, J = 7.2 Hz,
H-2), 1.90 (1H, m, H-8a), 1.47 (2H, m, H-17), 1.38
(3H, m, H-8b, 7), 1.28 (8H, m, H-3~6), 0.91 (3H, t,
J=3.6 Hz, H-18); 13C-NMR (150 MHz, DMSO-dj) §:
174.6 (C-1), 134.6 (C-10), 131.9 (C-11), 129.4 (C-16),
126.7 (C-15), 74.0 (C-13), 73.6 (C-12), 70.5 (C-9),
40.1 (C-8), 37.4 (C-2), 30.0 (C-14), 29.0 (C-4), 28.8
(C-5), 28.6 (C-6), 25.0 (C-7), 24.6 (C-3), 20.2 (C-17),
14.1 (C-18). LA EHHE 530l f A — 35123,k
YKEWAEY 17 N 98,128,135-=F2%:-10E,15Z-+ )\
Bk AR

4 Wi

T RE O DURARAG 2 B BT FE, b g 45 5
6 NI S AEEIERE . 3 A =2, 1AM
1 A2 JBRIGIR 2 D HAMEI G 24 R
VUMM EER xS b, BAREAR SR B AE S5 b
BEARE, (BEREEaT 5 DIm2E. Bk
W, A a2 Rt J\BRIG IR AR
SCHRRIE, 73 B AR B KL & ) A BT A s
Horh i 2R B e AR I (6) i s i k)
Wi A TE YD IBOE 32 AR v B AMP HORU 2 E B0 (5
T EA AN 4H A% A R R S R T B S S IR
MR R AT HOREG B PIRIERIRY, AR
(7> TG Sl HI L RAE, HA LR
PHERD). FEER (9) HEE S AR, A
PA 7SI NI HepG2 4l fi k2ol sk i
KEeor: MR BRI B R 2 (1), ekl
Rl 20 R Bk X B 2 2K 2 (12) 5 (S)-N-[2-
hydroxy-2-(4-hydroxyphenyl)-ethyl]-3-(4-hydroxy-3-
methoxyphenyl)- acrylamide (16) #JEAEEEIIHIA
PE P RT281, f g e 2 DAY A TR T 0 PR R R i
(13) X o & B B A B RANHRE R =28
gy ARREE (1D AHMENEIERY. FERR (3
HARM. iR B0, JUWE. S, HiMEE
L PEYNEHEPB, AR E T DURR
HI o, NG ST A R 2 BLAA AT FT A5 4R it 1
Yo At
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