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Study on chemical constituents from tems and leaves of Sabia parviflora and their
hepatoprotective activity

LI Man-shu, KE Yin-qian, ZHANG Zi-qin, LIU Cheng-xiong, ZOU Kun
Hubei Key Laboratory of Natural Products Research and Development, College of Biological and Pharmaceutical Sciences,
Three Gorges University, Yichang 443002, China

Abstract: Objective To study the chemical composition from the stems and leaves of Sabia parviflora and their liver-protecting
activity. Methods Normal phase, reverse phase silica gel column chromatography, gel column chromatography and
semi-preparative liquid chromatography were used for separation and purification, and the structures of the isolated compounds were
identified by NMR and MS. Results Twenty-two compounds were isolated from the stems and leaves of S. parviflora, including
N-trans-feruloyl tyramine (1), oleic acid (2), (£)-1, 8-Heptadeca diene (3), N-trans-p-coumaroyl octopamine (4), (Z)-N-formyl-
nornuciferin(Z) (5), N-demethyl-N-formyldehydronuciferine (6), N-trans-cinnamoyltyramine (7), oleamide (8), 1,2,4-
trimethoxybenzene (9), 2-(3-methoxyphenyl)isoindoline-1,3-dione (10), cheliensisaminone (11), squamolone (12), betulinic acid
methyl ester (13), betulinic acid (14), 3-oxooleanolic acid (15), arctiin (16), 2-(3",4"-dimethoxybenzyl)-3-(3'-methoxy-
4'-hydroxybenzyl)-y-butyrolactone (17), matairesinol (18), lappaol F (19), kaempferol (20), lappaol A (21), and lappaol B (22).
Conclusion Compounds 2, 3, 5—8, 10—12, and 16—19 are isolated from Sabia genus for the first time. Among them, compounds
8, 11, 13, 14, 16, 20, and 22 have showed significant hepatoprotective activities.
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1B AT BERHGE, SMutHinP. $HER &S
F/NAETE RIATT 84 B B 1L 28 AL CHIHE A0
WEEPE % OB (O B3, JTREE . METE
A F 5 ATEREE, W R O, Prim
FREEIOL JRYT RGBT R U121 RIS
IS JEAER, B4 S I LU/INETS XUBE Y 2
BET7 IR T 2ANETT G 254 infe Hei i
FFIOSI, JH 2 R FENO), NAETE KRR DT H 7
NPT AR o ] R A 08I 2% /N RIS RURR <6
WRACE N7, BAVIAE. PUREE. PR, HE.
I HEFSEER . Hir S NETE R 515
FZ G, FERN T =nER024 0 A Y
%%([13,22,24-29]\ XW%‘%%‘%[]S,Z&ZS]‘ ﬁ@lﬂ%p%ﬂ)ﬁl]%o j"j
T PR R A I Ry, IRFEIARI P S
P, X NETE XU 23T 0 B, A B A5 2 22
MMEEY), 73 0% 7€ 9 N-J 2-B BRI IR i (V-trans-
feruloyltyramine, 1) JHER Coleic acid, 2)+ (2)-1,8-
heptadeca diene (3). N-Jsx3\-Xf 7 /AL 2% =2 9
[(2)-1,8-heptadeca diene, 4]. (Z)-N-formyl-nornuciferin
(5). N-demethyl-N-formyldehydronuciferine (6)-
N-trans-cinnamoyltyramine (7)) JHBR B % (oleamide,
8). 1,2, 4-trimethoxybenzene (9). 2-(3-methoxyphenyl)
isoindoline-1,3-dione (10 ) . 5 ¥t & 94 & ik W
(cheliensisaminone, 11). squamolone (12). AR
Filig (betulinic acid methyl ester, 13). HHEARER
(betulinic acid, 14). 3-FfLFHREL (3-oxooleanolic
acid, 15). 4F2& 7 (arctiin, 16). 2-(3",4"-dimethoxy-
benzyl)-3-(3"-methoxy-4'"-hydroxybenzyl)-y-butyrolactone
(17). matairesinol (18). lappaol F (19). 114
(kaempferol, 20). lappaol A (21) Fl lappaocl B (22).
HAfbaYr 2. 3. 5~8. 10~12 F116~19 N E KM
ENEEEEY AR DL MTT HEiEiiza4
X CCL A N IE S HAHRE LO2 ML 1R, 45
TG 8 11, 13, 14, 16, 20 Rl 22 RER LR
CCL #5111 LO2 ifEfAEE%, WIMLEY) 8. 11,
13, 14, 16. 20 f122 A EBEKICHHEE.
1 XRS5
11

INTET RUBE ZE RIS ] B M 48 5 D8 e A1 4 R 1
TRBEEMDE B, G =WoRE Rt 7t
LRI04 B i & T R R 0w /NS
X B S parviflora Wall. ex Roxb., H ip A
(201700227) A7 TiZ5L80 % . LO2 4iifle T 1L 4

HEVIRHEE R A A
1.2 &5

Dionex Ultimate 3000 /= R0 AH i (3 E 7,
ZNF]D; LC-6AD Pl # AR i A CHARRHEA
a]); i (YMC-Pack ODA-A, 250 mm X 10 mm,
10 pm, FH14%; 250 mmX 4.6 mm, 5um, 2347
A, HA YMC 2A7%]); Bruker AV 400 B REILRM:
AL (i A& 5 A F]); Thermo Scientific ISQ LT
FAPUBRAT BT RE A (36 E 28R R R BHE A RD; KR
AUETENL (35 Labeonco A7) ); AL204-IC HL 1
R CRIGHR ) -FER 2 A A IR AR, 3111 A
CO, #7748 (EEZEBR KR Thermo AF]D; i
TAES CREET RS A PR A 7] ); Vortex-Genie
2 WhER %% (3£E Scientific Industries); kK
s (iR 2T 2D,

IEAREERZ (100~200. 200~300 H, 75 HiFrE
P T s mbrafia e, & 05 BER e BT
it 45 CORBRHE WAL A R A R s Ea 4l F i
N5 (GE[E TEDIA A]); 1640 $57R% 2Rt
IR D AERARA R HHERREES]W (b
ZORERHEARATD; fad- s CEME RAEYH
REWRAFD; BEAN RN EDHEARARA
A] D) O RmERE TORIEPUME R R (MTT, Sigma
/NCIDR
2 Fk
21 REEBEHE

B SR 0 i (1) /AR KR 25 5.4 kg, FL
v FEEIIEER (55 °C) $REL 4 ) (15 WD« K
JEHAE NIRE o KR, WRIRAA S S5
BEFRR .06 IE T REAEE. 1SR E, 0k
FHBETANIRE 70 g SR E 33 g BER O
BEERAIIRE 28 g IE T BEEAIIRE 24 g.

B 27 ¢ AMBEEBAIRE , IEAREER DA i -
BEES 2,05 (100 © 0—0 : 1), BEEE ZHE-HEE (100 :
0—0 : 1D BTN, &N 23 M
(Fr. 1~23). Fr. 3 frthdnthk, @2 xEL &, 149
FMLAY 13 (3.2 mg); Fr. 5i@id Sephadex LH-20
DUF k-0 - FEE (121 1) e, Bk aw
14 (1.4 mg). 15 (2.5 mg).

026 g EMEANRE, Wi IEARRER: DL
HEE (100 1 0—0 © 100D BEEEVEML, 18 M0&HH N
14 N4 (Fr.24~38). ¥ Fr. 32 5 Fr. 33 5385,
L B, DL - EE (100 1 0—0 ¢
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100) BEEEVEHL, 5% Fr. 32.1~32.12; ¥ Fr. 32.2
T I Y i) A e RGHAE LB [ 27K (10 1 90—100
0) 115EMLAY) 1 (2.0 mg). 2 (2.7 mg). 3 (2.1 mg);
Fr. 32.3 383 il 4 s ROB A Bk [ 25 -/K (10 -
90—100 : 0) 13 EIHLEYI 4 (6.2 mg); ¥4 Fr. 27
Tl 2 1] % R OB € [ 257K (10 £ 90—100 : 0)]
43N Fr. 27.1~27.6; Fr. 27.5 B3 2 1] 4% 5 SO0
WE[ZBE-7K (10 © 90—100 : 0) 1433 Fr. 27.5.1~
27.5.65 %4 Fr. 27.5.1 Ji ik v 2 AR ) £ [ 50 R e - HR
(11:1) ], H5EtkEY S (3.2 mg); K Fr. 27.5.3
I R RS ST - R (81 D SRS
Y16 (1.2 mg); K Fr. 27.4 imid i) & v R 2
B (ZHE-7K 30 700 4324 Fr. 27.4.1~27.4.6; ¥ Fr.
27.4.2 @ EHH 2 5, F Sephadex LH-20 LA
SR LE-FEE (12 1) BEME, PR a2 2% v Ao A
IS EE-K (53 147 HEMLED T (3.4 mg).
8 (5.7 mg); ¥ Fr. 27.1 A Sephadex LH-20 DL 5
FE-HEE (101 Pll, #3REY9 (2.2 me):;
¥ Fr. 27.1.12 3 - ] £ B0 Gl [ 1 - K
(10 : 90—100 : 0O 1HEMLAY 10 (1.8 mg). 11
(7.5mg). 12 (2.1 mg),

HO B 5 IR /NAETE R 251 13 kg, FH Tk
ORI (55 °C) FEHL 2 IR (4 WP . JlERYE N
BE. KPR, WIKHAMES. BRONE. =T
FEAHL, 2B EIONRE, 25N A B AR E
145.8 g BEIR CERESAIRE 140.1 g 1B T BEHRALR
H 76.7 g.

60 g IETENZE, I KFLA MG LL 2 RE-7K
(0 : 100—100 : 0) BEEEHESL, 19321 81 MM (21~
z81), 1T ERORAE i AT, 4 z56~271 GIFEA
Fr.39; 4 Fr. 39 @i AREERRAE (B al, DLFFEE-/K
(10 : 90—100 : 0) BAEEPEL, 192 Fr. 39.1~39.24;
H4 Fr. 39.13 i1 - 1] 2% =y 380BUAH (S [ BE-7K (45
55) 5RMLEY 16 (14.7 mg); # Fr. 39.17 @it ¢
H1 2% RO S EE-K (57 1 43) 18Rk EY)
17 (34.0 mg); % Fr. 39.15 J@id - il 4% = oA €
TEHEE-ZK (42 1 58) 1SRG 18 (1.8 mg);
H4 Fr. 39.18 38 1 -] 2% ey ORUAH €4 1% C FR R -7K 48 -
52) BEMAEY 19 (25.1 mg); # Fr. 39.20 i#id
Toyopearl HW-40F, A& Hke-HEE (11 1) P,
ENEH 20 (1.3 mg); K Fr. 39.17.1 @it il %
AL A B E [ LG -K (38 1 62) 143 E| Fr.
39.17.1.1~39.17.1.3; % Fr. 39.17.1.1 @i 4% &

RO 0 [ PR -/K (58 & 42) 1R 3I-E4 21 (12.5
mg). 22 (23.8 mg).
2.2 LO2 ‘HRmTFN 2R RIF1ER
221 YMuEFRSAMAEE S5 SRR TR,
e CCly FHR AL . S804y NI Z 4 . XA
ARG 2520 (&R, H. Sl ERE 5
425+ 50+ 100 pg/mL). JIA 10 mL CCls - 100 mL
T 10% FBS 1] 1640 37755, 6l A1 1) CCly 1
FRIEVEI K Rr A A P T VAN CCLy 55 7725
AR W, B NRE R 4 ANEFL, XTI
TINE 10% FBS 1) 1640 55353 100 pL/fL, #AI4
TINF CCL MRS TR ALV 100 nL/AL, 4254
IIAFE SR 100 pL/AL, HEFRIRE T 37 C. 5%
CO, Hi F- 5% 24 he
2.2.2 LO2 HMMAAEHRME R MTT bk,
MERT 4 h, LA 20 pL ) MTT &R (5
mg/mL), £ 1E357%, W E3E W, B DMSO 150
uL/fL, Frdhdidfifa, e /L 492 nm RO
(A) 18, 5 LO2 MG,

BTG R =(A ss—A w=)(A ww—A w=)
223 GikEatr i ddliEs SPSS13.0
AT, AR ZR T 25581 (one-way ANOVA)
AT Z 41 (7] 22 S LR, DL Dunnett-¢ #6356 b4 i 20
B ZESR: P<0.05 AEFAS ¥R L.
3 #R
31 HHEE

&M 1: A K. EI-MS m/z: 313 [M]*;
CisH19NO4. 'TH-NMR (400 MHz, Methanol-ds) J: 2.79
(2H, t, J = 7.3 Hz, H-2"), 3.49 (2H, dd, J = 8.0, 6.7
Hz, H-1"), 3.92 (3H, s, -OCH3), 4.63 (2H, s, -OH),
6.43 (1H, d, J = 15.7 Hz, H-2), 6.72 (2H, d, J = 8.5
Hz, H-3"", 5"), 6.75 (1H, d, J = 8.5 Hz, H-6"), 6.82
(1H, d, J = 8.2 Hz, H-5"), 7.02~7.15 (3H, m, H-2,
2" 6'"), 7.46 (1H, d, J=15.7 Hz, H-3), 8.56 (1H, brs,
-NH); *C-NMR (100 MHz, Methanol-ds) 6: 34.4
(C-2), 41.1 (C-1"), 55.0 (3-OMe), 110.2 (C-2"),
114.9 (C-3"), 114.9 (C-5""), 115.1 (C-5"), 117.4 (C-3),
121.8 (C-6"), 129.3 (C-2"), 130.0 (C-6""), 140.6
(C-2)o HCHREIEBINI L, %EMEM 1N N-R
- B BRI P e

& 2. AEHAE. EL-MS m/z: 254 [M]';
Ci6H3002. 'H-NMR (400 MHz, DMSO-ds) &: 0.86
(3H, t, J= 6.9 Hz, H-18), 1.30~1.50 (20H, m, H-4~
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7, 12~17), 1.48 (2H, m, H-3), 2.00 (4H, m, H-8, 11),
534 (2H, m, H-9, 10); BC-NMR (100 MHz,
DMSO-ds) : 14.4 (C-18), 22.6 (C-17), 25.6 (C-3),
27.0 (C-12), 27.0 (C-13), 29.0 (C-4), 29.2 (C-16), 29.2
(C-15), 29.3 (C-14), 29.4 (C-13), 29.5 (C-5), 29.6
(C-12), 31.8 (C-16), 35.6 (C-2), 130.1 (C-9), 130.1
(C-10), 174.9 (C-1). 5 CHREIEBON L, e s
Y12 iR .

&Y 3: A A, EI-MS m/z: 236 [M]*;
Ci7Hz2. 'H-NMR (400 MHz, DMSO-ds) d: 0.87 (3H,
m, H-17), 1.15~1.35 (18H, m, H-4~6, 11~16),
1.95~2.05 (6H, m, H-3, 7, 10), 5.31~5.38 (2H, m,
H-1), 5.76~5.85 (1H, m, H-2); '3C-NMR (100 MHz,
DMSO-ds) d: 14.4 (C-17), 22.5 (C-16), 25.6 (C-14),
27.0 (C-13),29.0 (C-12), 29.1 (C-11), 29.2 (C-4), 29.3
(C-5), 29.4 (C-6), 29.5 (C-15), 29.5 (C-7), 31.7 (C-3),
35.6 (C-10), 115.3 (C-1), 127.6 (C-8), 130.1 (C-9),
138.2 (C-2). HCHRELIEPIXS L, Stk &3 A
(2)-1,8-heptadeca diene.

th&Y 4: AR K. EI-MS m/z: 299 [M]*;
Ci7H17NO4. 'H-NMR (400 MHz, DMSO-ds) 6: 3.19
(2H, m, H-8"), 4.55 (1H, dd, J = 7.9 Hz, 4.6 Hz, H-7"),
6.49 (1H, d, J = 16.0 Hz, H-8), 6.73 (2H, d, J = 8.5
Hz, H-3', 5'), 6.78 ( 2H, d, J = 8.5 Hz, H-3, 5), 7.15
(2H, d, J = 8.5 Hz, H-2', 6'), 7.31 (2H, d, J=15.7 Hz,
H-7), 7.38 (2H, d, J = 8.5 Hz, H-2, 6), 8.02 (1H, t, J =
5.8 Hz, H-2', 6); 3C-NMR (100 MHz, DMSO-ds) o:
47.6 (C-8"), 71.7 (C-7"), 115.2 (C-3, 5'), 116.3 (C-3,
5), 119.0 (C-8), 125.1 (C-1), 127.6 (C-2, 6), 129.7
(C-2', 6", 134.5 (C-1'), 139.2 (C-7), 156.5 (C-4"),
156.9 (C-4), 166.1 (C-9). 5 CHREIELSINS L, %@
EY) 4 7 N-J Q-5 7 B 25 B 3 b

tEY 5: ABK K. EI-MS m/z: 325 [M];
Ci9H19NOy4 - 'H-NMR (400 MHz, Methanol-d4) o:
2.64~3.12 (2H, m, H-4ax, 4eq), 3.60 (1H, m, H-5ax),
3.84 (1H, m, H-5eq), 7.22~7.46 (3H, m, H-8~10),
8.28 (IH, s, -CHO), 8.37 (1H, dd, J = 8.1, 1.2 Hz,
H-11); BC-NMR (100 MHz, Methanol-ds) d: 30.2
(C-4), 33.8 (C-7), 41.9 (C-5), 49.4 (C-6a), 55.1
(2-OMe), 59.0 (1-OMe), 111.8 (C-3), 126.7 (C-3a),
127.5 (C-9, 10), 128.1 (C-8, 11, 11b, 1lc), 129.2
(C-11a), 136.1 (C-7a), 145.8 (C-1), 152.5 (C-2), 163.3
(C-12)0 5 XHRBIELISTEL, e EaW 5 N

(Z)-N-formyl-nornuciferin.

th&¥ 6: ABKA. EI-MS m/z 323 [M];
CioH;7NO4. 'H-NMR (400 MHz, DMSO-ds) 6: 3.28
(2H, t, J = 6.1 Hz, H-4), 3.92 (3H, s, H-14), 4.05 (3H,
s, H-13), 4.14 (2H, t, J = 6.1 Hz, H-5), 7.35 (1H, s,
H-3), 7.48 (1H, s, H-7), 7.59 (2H, dt, J = 8.2, 4.7 Hz,
H-9, 10), 7.88 (1H, m, H-8), 8.95 (1H, s, H-12), 9.58
(1H, m, H-11); BC-NMR (100 MHz, DMSO-ds) o:
29.9 (C-4), 38.3 (C-5), 55.6 (C-13), 58.8 (C-14), 112.0
(C-7), 113.0 (C-3), 118.5 (C-1lc), 125.2 (C-11b),
125.7 (C-10), 126.9 (C-9), 127.4 (C-8), 127.8 (C-11),
128.1 (C-3a), 128.7 (C-6a), 132.6 (C-7a), 132.8
(C-11a), 145.7 (C-1), 151.9 (C-2), 161.5 (C-12). 5
BREHEEOXT L, %A 6 4 N-demethyl-N-
formyldehydronuciferine.

&Y 7: A AE. EI-MS m/z: 267 [M]*;
Ci7H17NO2. "H-NMR (400 MHz, DMSO-ds) 6: 2.67
(2H, m, H-7"), 3.75 (2H, m, H-8"), 6.63 (1H, d, J =
15.8 Hz, H-8), 6.70 (2H, d, J = 8.4 Hz, H-3', §'), 7.03
(3H, d, J = 8.4 Hz, H-2', 6"), 7.41 (3H, m, H-2, 4, 6),
7.57 (2H, d, J = 6.5 Hz, H-3, 5), 8.17 (1H, d, J=11.1
Hz, H-7); 13C-NMR (100 MHz, DMSO-d) 0: 34.8
(C-7"), 41.2 (C-8"), 115.6 (C-3', 5"), 122.8 (C-8), 127.9
(C-3, 5), 129.4 (C-2, 6), 129.8 (C-4), 129.9 (C-2', 6'),
135.4 (C-1), 138.9 (C-7), 156.1 (C-4"), 165.3 (C-9). 5
SCHERECEBIXT L, Bt &Y 7T N N-trans-
cinnamoyltyramine.

&Y 8: HEMAK. EI-MS m/z: 281 [M]*;
CisH3sNO. 'H-NMR (400 MHz, DMSO-ds) d: 0.86
(3H, t, J = 6.7 Hz, -CH3), 1.17~1.30 (20H, m), 1.65
(2H, m, CH,CH,CONH,), 2.00 (4H, m, CH,CH=
CHCH)), 2.14 (2H, t, J = 6.3 Hz, CH,CONH>), 5.33
(2H, m, CH=CH), 5.51 (1H, brs, CONHH), 5.83 (1H,
brs, CONHH); *C-NMR (100 MHz, DMSO-ds) o:
175.9 (C=0), 130.1 (C=C), 129.7 (C=C), 35.6, 31.7,
29.5, 29.5, 29.4, 29.3, 29.2, 29.1, 29.0, 28.0, 27.4,
27.0, 25.6, 22.5, 14.1. S53CRREHEHI L, et
HY) 8 IR o

e 9: LM F P -HE (1D 1.
EI-MS m/z: 168 [M]"; CoH1203. 'H-NMR (400 MHz,
DMSO-ds) d: 3.92 (9H, s, -OCH3), 6.86 (1H, d, J= 8.0
Hz, H-6), 7.36 (1H, s, H-2), 7.58 (1H, d, J = 8.0 Hz,
H-5); 3C-NMR (100 MHz, DMSO-ds) d: 55.0
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(4-OMe), 56.1 (1, 2-OMe), 112.5 (C-2), 114.4 (C-6),
123.7 (C-5), 147.2 (C-4), 147.4 (C-3), 150.9 (C-1). 5
HR B WIS, S ET 9 N 1,24-
trimethoxybenzene.

&Y 10: FHEK K. EI-MS m/z: 254 [M]*;
CisH12NOs. "H-NMR (400 MHz, DMSO-ds) d: 3.38
(3H, s, H-7"), 6.84 (1H, d, J = 8.3 Hz, H-4"), 7.35 (1H,
s, H-2"), 7.55 (1H, d, J = 8.1 Hz, H-6'), 7.60 (1H, d,
J = 8.1 Hz, H-5"), 7.65 (2H, dd, J = 5.7, 3.3 Hz, H-5,
6), 7.75 (2H, dd, J = 5.7, 3.3 Hz, H-4, 7); '3C-NMR
(100 MHz, DMSO-ds) 0: 57.7 (C-7"), 106.1 (C-2'),
110.3 (C-6"), 114.9 (C-4"), 123.8 (C-4, 7), 128.3 (C-5,
6), 131.0 (C-3a, 7a), 159.6 (C-3'), 168.9 (C-1, 3). 5
BREHE IR EE, EEMEY) 10 0y 2-(3-methoxy-
phenyl)isoindoline-1,3-dione.

&Y 11: EMIRY) . EI-MS m/z: 155 [M]*;
C7H9NOs. 'H-NMR (400 MHz, DMSO-ds) 6: 1.53
(1H, m, H-5b), 1.79 (1H, m, H-6b), 1.95 (1H, m,
H-6a), 2.13 (1H, m, H-5a), 2.43 (1H, dd, J = 16.1,
13.0 Hz, H-3b), 2.57 (1H, dd, J = 16.1, 4.2 Hz, H-3a),
3.28 (1H, m, H-7b), 3.32 (1H, m, H-7a), 3.70 (1H, m,
H-4); 13C-NMR (100 MHz, DMSO-ds) d: 23.1 (C-6),
32.8 (C-5), 37.4 (C-3), 44.7 (C-7), 53.1 (C-4), 151.4
(C-1), 171.3 (C-2). S3CHREHREWIXFEL, EENEY
11 Jy et B0 A L o

tEY12: HEKK. EI-MS m/z: 128 [M]*;
CsHgN,O0z. 'H-NMR (400 MHz, DMSO-ds) d: 1.92
(H, tt, J= 7.1, 7.9 Hz, H-4), 2.52 (2H, t, J = 7.9 Hz,
H-3), 3.67 (2H, t, J= 7.1 Hz, H-5), 7.36 (1H, br, NH>),
7.81 (1H, br, NH,); '3C-NMR (100 MHz, DMSO-ds)
5: 16.8 (C-4), 33.3 (C-3), 45.5 (C-5), 153.3 (C-6),
177.4 (C-2). S5 CHRERINTEL, BEtb &Y 12 4
squamolone,

&P 13: s HIREs & [F05-FHFEE D DI.
EI-MS m/z: 470 [M]"; C31Hs003. 'H-NMR (400 MHz,
CDCls) d: 0.79 (3H, s, H-23), 0.86 (3H, s, H-24), 0.95
(3H, s, H-25), 1.00 (3H, s, H-26), 1.64 (3H, s, H-27),
1.72 (3H, s, H-30), 3.04 (1H, td, J = 4.5, 11.0 Hz,
H-19), 3.22 (1H, td, J = 5.5, 11.1 Hz, H-3), 3.71 (3H,
s, -OCH3), 4.64 (1H, dd, J = 1.4, 2.4 Hz, H-29b), 4.78
(1H, d, J = 2.3 Hz, H-29a); '3C-NMR (100 MHz,
CDCls) 8: 14.7 (C-27), 15.4 (C-24), 16.0 (C-26), 16.1
(C-25), 18.3 (C-6), 19.4 (C-30), 20.9 (C-11), 25.5

(C-12), 27.4 (C-2), 28.0 (C-23), 29.7 (C-15), 30.6
(C-21), 32.2 (C-16), 34.3 (C-7), 37.0 (C-10), 37.2
(C-22), 38.3 (C-13), 38.7 (C-1), 38.9 (C-4), 40.7
(C-8), 42.4 (C-14), 47.0 (C-19), 49.5 (-OCH3), 50.6
(C-18), 51.3 (C-9), 55.4 (C-5), 56.6 (C-17), 79.0
(C-3), 109.6 (C-29), 150.6 (C-20), 176.7 (C-28). 5L
BREE 48 L, e & 13 AHERIR H B

&) 14: TEEPIRG & [E-FEE( D D],
EI-MS m/z: 456 [M]; C30Ha303. 'H-NMR (400 MHz,
CDCls) 6: 0.79, 0.86, 0.98, 1.01, 1.02, 1.73 (18H, s, 3X
-CH3), 4.65 (1H, dd, J = 2.4, 1.4 Hz, H-30a), 4.78
(1H, d, J = 2.2 Hz, H-30b); '3C-NMR (100 MHz,
CDCL) 0: 14.2 (C-27), 15.4 (C-24), 16.1 (C-25), 16.2
(C-26), 17.4 (C-6), 18.6 (C-30), 20.3 (C-11), 24.9
(C-12), 26.8 (C-2), 27.6 (C-23), 29.0 (C-21), 29.7
(C-15), 31.2 (C-16), 33.5 (C-7), 35.7 (C-22), 36.2
(C-10), 37.5 (C-13), 38.1 (C-4), 382 (C-1), 39.8
(C-8), 41.6 (C-14), 45.7 (C-19), 47.9 (C-18), 49.3
(C-9), 54.3 (C-5), 55.1 (C-17), 76.2 (C-3), 109.1
(C-29), 149.7 (C-20), 176.6 (C-28). LA b#¥E 5 ik
RIEFEA—), WS e EY) 14 AR .

a5 BEsHIREAE [&-FEEA DI,
EI-MS m/z: 454 [M]"; C30H4603. 'H-NMR (400 MHz,
CDCls) d: 0.85 (3H, s, H-26), 0.95 (3H, s, H-30), 0.97
(3H, s, H-29), 1.07 (3H, s, H-25), 1.09 (3H, s, H-24),
1.12 (3H, s, H-23), 1.18 (3H, s, H-27), 2.40 (1H, ddd,
J=159, 6.8, 3.6 Hz, H-2a), 2.59 (1H, ddd, J = 15.9,
11.1, 7.3 Hz, H-2p), 2.88 (1H, dd, J = 13.8, 4.6 Hz,
H-18), 5.34 (1H, t, J = 3.6 Hz, H-12); 3C-NMR (100
MHz, CDCL) ¢: 15.0 (C-25), 17.0 (C-26), 19.6 (C-24),
21.5 (C-10), 22.9 (C-11), 23.5 (C-16), 23.6 (C-30), 25.9
(C-27),26.5 (C-2), 27.7 (C-15), 30.7 (C-20), 32.2 (C-29),
32.4 (C-23), 33.1 (C-22), 33.8 (C-9), 34.2 (C-21), 36.8
(C-6), 39.1 (C-1), 39.3 (C-8), 41.1 (C-18), 41.8 (C-14),
45.8 (C-19), 46.6 (C-17), 46.9 (C-4), 47.5 (C-7), 55.3
(C-5), 122.4 (C-12), 143.7 (C-13), 183.8 (C-28), 217.8
(C-3)o LA REE 5 SCRRIE H A — 500, Meseth &
Y115 Ry 3-SR .

&Y 16: AEFIAEK. EI-MS m/z: 534 [M]';
C27H34011. 'H-NMR (400 MHz, DMSO-ds) 0: 2.44
(1H, m, H-8a), 2.49 (1H, m, H-7'b), 2.52 (1H, m,
H-8b), 2.57 (1H, m, H-7'a), 2.77 (1H, dd, J = 9.0, 3.1
Hz, H-7b), 2.83 (1H, dd, J = 6.0, 4.1 Hz, H-7a), 3.72
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(6H, s, 3, 3’-OCH3), 3.73 (3H, s, 4'-OCH3), 3.90 (1H,
t, J = 8.5 Hz, H-9'b), 4.11 (1H, dd, J = 8.1, 7.2 Hz,
H-9'a), 4.86 (1H, d, J = 7.0 Hz, Glu-H-1"), 6.62 (1H,
dd, J = 8.1, 1.8 Hz, H-6), 6.68 (1H, d, J = 1.8 Hz,
H-2), 6.70 (1H, dd, J = 8.2, 1.9 Hz, H-6"), 6.80 (1H, d,
J=1.9 Hz, H-2"), 6.85 (1H, d, J = 8.2 Hz, H-5), 7.00
(1H, d, J = 8.3 Hz, H-5); "“C-NMR (100 MHz,
DMSO-ds) J: 34.0 (C-7), 37.3 (C-7'), 41.2 (C-8"), 46.0
(C-8), 55.9 (3-OCHj3), 55.9 (3'-OCH3), 56.1 (4-OCHj),
61.1 (C-6""), 70.1 (C-4"), 71.2 (C-9"), 73.7 (C-2"), 77.3
(C-5"), 77.5 (C-3"), 100.6 (Glu-C-1"), 112.3 (C-5),
112.8 (C-2), 114.3 (C-2"), 115.5 (C-5"), 120.9 (C-6"),
121.8 (C-6), 131.7 (C-1), 132.2 (C-1"), 145.7 (C-4),
147.8 (C-4"), 149.1 (C-3, 3"), 178.9 (C-9). 5 k%
ORI, SEAEY 16 AT

&Y 17: HEKEK. EI-MS m/z: 372 [M]*;
C21H2406. 'H-NMR (400 MHz, DMSO-ds) J: 2.42
(1H, m, H-3), 2.49~2.44 (1H, m, H-5a), 2.52 (1H, m,
H-5b), 2.70~2.64 (1H, m, H-2), 2.73 (1H, dd, J =
13.5, 5.4 Hz, H-6a), 2.81 (1H, dd, J = 13.5, 5.4 Hz,
H-6b), 3.72 (9H, s, 3 X OCH3), 3.86 (1H, t, J = 8.1 Hz,
H-4a), 4.07 (1H, t, J = 8.1 Hz, H-4b), 6.59 (1H, dd,
J =129, 2.0 Hz, H-6), 6.60 (1H, d, J = 2.0 Hz, H-2"),
6.64 (1H, dd, J = 8.3, 2.0 Hz, H-6"), 6.70 (1H, d, J =
8.0 Hz, H-2"), 6.75 (1H, d, J = 2.0 Hz, H-5"), 6.83
(1H, d, J = 8.1 Hz, H-5"); BC-NMR (100 MHz,
DMSO-ds) J: 34.2 (C-6), 37.4 (C-5), 41.3 (C-3), 46.1
(C-2), 55.8 (3 X CH3), 71.2 (C-4), 112.3 (C-5"), 112.8
(C-2), 113.9 (C-2"), 115.8 (C-5), 120.8 (C-6'), 122.0
(C-6"), 129.3 (C-1'), 131.7 (C-1"), 145.6 (C-4'), 147.8
(C-3"), 147.9 (C-4"), 149.1 (C-3"), 179.0 (C-1). 5
BRECHE PAX L, BENMEY 17 N 2-(374"-
dimethoxybenzyl)-3-(3'-methoxy-4'-hydroxybenzyl)-y-
butyrolactone.

&Y 18: IR K. EI-MS m/z: 358 [M]*;
C20H206. 'H-NMR (400 MHz, DMSO-ds) J: 2.49
(4H, m, H-7, 8, 8'), 2.74 (1H, dd, J = 13.5, 5.4 Hz,
H-7'a), 2.81 (1H, dd, J = 13.5, 5.4 Hz, H-7'b), 3.72
(6H, s, 2XOCH3), 3.86 (1H, dd, J = 8.6, 7.1 Hz,
H-9a), 4.07 (1H, dd, J = 8.6, 7.0 Hz, H-9b), 5.82 (2H,
brs, 2X OH), 6.48 (1H, dd, J = 7.9, 2.0 Hz, H-6), 6.58
(1H, dd, J = 8.0, 2.0 Hz, H-6'), 6.61 (1H, d, J = 2.0
Hz, H-2), 6.65 (1H, brs, H-2"), 6.67 (1H, d, J=2.0 Hz,

H-5), 6.73 (1H, d, J = 1.9 Hz, H-5"); 3C-NMR (100
MHz, DMSO-ds) d: 34.1 (C-7'), 37.3 (C-7), 41.4
(C-8), 46.1 (C-8'), 56.0 (-OCH3), 56.0 (-OCH3), 71.2
(C-9), 113.1 (C-2), 113.9 (C-2"), 115.7 (C-5), 115.8
(C-5"), 121.2 (C-6), 122.0 (C-6'), 129.4 (C-1"), 130.1
(C-1), 145.3 (C-4), 145.5 (C-4"), 147.8 (C-3), 147.9
(C-3"), 179.1 (C-9"). 5 CHREAEIN L, HEME
) 18 4 matairesinol.

WA 19: RHEOTE LK o EI-MS m/z: 714
[M]*; CaH42012. 'H-NMR (400 MHz, DMSO-ds) o:
2.47 (1H, m, H-8"), 2.52 (1H, m, H-8), 2.74 (1H, dd,
J=16.7, 7.6 Hz, H-7), 2.90 (1H, dd, J = 16.7, 4.2 Hz,
H-7), 3.72 (2H, dt, J = 9.4, 6.3 Hz, H-8", 8"), 3.91
(1H, dd, J= 7.9, 6.3 Hz, H-9a), 4.15 (1H, dd, J = 7.9,
6.3 Hz, H-9'b), 5.42 (1H, d, J = 6.3 Hz, H-7"), 5.43
(1H, d, J = 6.3 Hz, H-7"), 6.56 (1H, d, J = 1.5 Hz,
H-2"), 6.61 (1H, d, J = 1.5 Hz, H-6), 6.70 (1H, d, J =
1.5 Hz, H-6'), 6.72 (1H, d, J= 1.5 Hz, H-2), 6.74 (2H,
d,J=1.5Hz H-5",5"), 6.75 (2H, dd, J= 3.4, 1.5 Hz,
H-5",5"), 6.90 (1H, d, J= 1.7 Hz, H-2"), 6.92 (1H, d,
J=1.5Hz, H-2""); 3C-NMR (100 MHz, DMSO-ds) &
34.6 (C-7), 37.7 (C-7"), 41.6 (C-8), 46.2 (C-8), 53.5
(C-8"), 53.6 (C-8"), 56.0 (-OCH3), 56.0 (-OCH3), 56.0
(-OCH3), 56.1 (OCH3), 63.3 (C-9"), 63.6 (C-9""), 71.2
(C-9"), 87.5 (C-7"), 87.5 (C-7"), 110.6 (C-2"), 110.7
(C-2"), 113.0 (C-2), 113.8 (C-2"), 115.7 (C-6), 115.7
(C-6'), 115.7 (C-5"), 117.3 (C-5""), 118.0 (C- 6"), 119.1
(C-6""), 129.6 (C-1), 129.7 (C-1), 131.5 (C-1"), 132.0
(C-1""), 132.8 (C-5), 132.9 (C-5'), 143.8 (C-4""), 143.9
(C-4"), 146.5 (C-4), 146.6 (C-4"), 146.8 (C-3"), 146.8
(C-3"), 148.0 (C-3), 148.0 (C-3'), 179.0 (C-9). 53CHk
AR, %A% 19 4 lappaol F.

AW 20: B EEPIRG [ EHE-HEEA D D],
EI-MS m/z: 286 [M]"; C15H100s. 'H-NMR (400 MHz,
DMSO-ds) 0: 6.21 (1H, d, J = 2.0 Hz, H-6), 6.43 (1H,
d, J=2.1 Hz, H-8), 6.94 (2H, d, J = 8.9 Hz, H-3', 5'),
8.12 (2H, d, J = 8.9 Hz, H-2", 6'); '3C-NMR (100
MHz, DMSO-ds) d: 93.1 (C-8), 97.9 (C-6), 103.1
(C-10), 114.9 (C-3', 5), 122.3 (C-1"), 129.3 (C-2', 6"),
135.8 (C-3), 146.7 (C-2), 156.9 (C-9), 159.2 (C-4"),
161.1 (C-5), 164.2 (C-7), 176.0 (C-4). 5 CHik% 45
XTEE, HEE G 20 Sl 25T

&Y 21: WETERMAK. EI-MS m/z: 536
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[M]+; C30H32090 1H-NMR (400 MHZ, DMSO-d(,) 0:
2.45 (1H, m, H-8"), 2.48 (1H, s, H-7"), 2.72 (1H, m,
H-8), 2.80 (1H, m, H-7), 3.73 (1H, m, H-8"), 3.88
(1H, t, J = 8.4 Hz, H-9'a), 4.12 (1H, dd, J = 10.5, 5.1
Hz, H-9'b), 5.42 (1H, d, J = 6.7 Hz, H-7"), 6.55 (1H,
d, J = 2.0 Hz, H-2"), 6.57 (1H, d, J = 1.6 Hz, H-6"),
6.60 (1H, brs, H-6), 6.66 (1H, s, H-2), 6.68 (1H, s,
H-5), 6.73 (1H, d, J = 2.0 Hz, H-5"), 6.75 (1H, brs,
H-6"), 6.90 (1H, brs, H-2"); '*C-NMR (100 MHz,
DMSO-ds) d: 34.1 (C-7), 37.6 (C-7"), 41.3 (C-8), 46.1
(C-8), 53.6 (C-8"), 56.0, 56.1, 56.1 (3 X-OMe), 63.4
(C-9"), 71.2 (C-9'), 87.4 (C-7"), 110.7 (C-2"), 113.1
(C-2), 113.9 (C-2'), 115.7 (C-5), 115.8 (C-5"), 117.3
(C-6"), 119.0 (C-6"), 122.1 (C-6), 129.3 (C-1"), 129.7
(C-1), 132.1 (C-1"), 132.9 (C-5'), 143.9 (C-4), 145.5
(C-4"), 146.5 (C-4"), 146.8 (C-3), 147.8 (C-3"), 148.0
(C-3"), 179.0 (C-9). 5 HREIELORSLL, BEht
¥y 21 2N lappaol A

tEY) 22: WETEEMAKR. EI-MS m/z: 536
[M]": C30H309. 'H-NMR (400 MHz, DMSO-ds) 6
2.73 (1H, m, H-7'), 2.87 (1H, d, J = 4.3 Hz, H-7a),
2.90 (1H, d, J = 4.6 Hz, H-7), 3.56 (1H, dd, J = 10.8,
7.2 Hz, H-8"), 3.88 (1H, t, J = 8.6 Hz, H-9'a), 4.09
(1H, t, J = 8.1 Hz, H-9'b), 5.44 (1H, d, J = 6.4 Hz,
O x
e
EA25 g mL™

E350 pg-mL!
100 pg-mL™!

20077

15077

sk

sk

100

AN HAFE 2/ %

H-7"), 6.47 (1H, d, J = 2.0 Hz, H-2"), 6.49 (1H, d, J =
1.9 Hz, H-6), 6.62 (1H, d, J= 2.0 Hz, H-6'), 6.65 (1H,
s, H-2), 6.68 (1H, d, J= 6.9 Hz, H-5'), 6.73( 1H, d, J =
1.5 Hz, H-5"), 6.74 (1H, m, H-6"), 6.89 (1H, d, J= 1.6
Hz, H-2"); '*C-NMR (100 MHz, DMSO-ds) J: 34.6
(C-7), 37.4 (C-7"), 41.7 (C-8"), 46.2 (C-8), 53.7 (C-8"),
55.8, 55.9, 56.1 (3 X-OMe), 63.7 (C-9"), 71.2 (C-9"),
87.5 (C-7"), 110.5 (C-2"), 113.0 (C-2), 113.7 (C-2"),
115.7 (C-5"), 115.8 (C-5"), 118.1 (C-6), 118.9 (C-6"),
121.2 (C-6'), 129.5 (C-1), 130.0 (C-1"), 131.5 (C-1"),
132.9 (C-5), 143.8 (C-4), 145.4 (C-4"), 146.5 (C-4"),
146.8 (C-3), 147.9 (C-3"), 148.0 (C-3'), 179.0 (C-9).
5CEREAR PO TG, %G 22 4 lappaol B
32 {RATIPRTEMENKEE R

EHENRLGE R (- D BoR, 1A 8. 11, 13,
14. 16. 20 122 4 Z5HMAAEIE R SHEAIH AL,
HHERNE, RELEY 8. 11, 13, 14, 16.
20 F1 22 H B MR ST
4 g

NTETE AR R AT IR IR M A 2, AR
ENY, ATHTERESERERF R . fEIRK 1%
2y e iR TR B MEAT R B, TR, TNA
o Ja DA/INETE KU A £ LR 7 R T R SNEYT IR
IRZ . G, ARSI FT 1 /INETE KU 2

3k

sk

sk H
=l
0 | 1

4 8 11 13 14

a*E
I

1
17

wEY

|
18

SRR LR "P<0.05 P<0.01
*P<0.05 ""P<0.01 vs model group

B 1 REHPATEMEMIKEER
Fig. 1 Liver-protecting activity test
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methoxy-4'-hydroxybenzyl)-y-butyrolactone (17 ) .
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