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WE: B FRSLme s LA, A& SRR, ODS, Sephadex LH-20 A2 i 4%
HPLC #4775 B aiifl, ARIE P M BT B v i 4 2 i Ak S MmO 2 . SR MTT e Hpigig vk, &R M
SYEIRE) 28 MEAY, KEE = FIH AT A (1) | eruberin B (2), (2S, 4R) -5, 7-dihydroxy-4, 4'-dimethoxy-
6, 8-dimehyl-flavan-5-0-B-D-6-acetylglucopyranoside-7- O-B-D-glucopyranoside (3) . eruberin A (4) . abacopterin I (5) |
FRRE (6), BMXEEE (7). (2S) -5, 3', 4'-trihydroxy-7-methoxy-flavanon (8) ., (2S) -5, 2, 5'-trihydroxy-7-
methoxy-flavanone (9) . galinsonside B (10) . S# 52 # (11) . kaempferol 3-O-robinobioside (12) . T (13) ., HLje ¥
(14) . jasminoside A (15) , B-sitostenone (16) . sitosterol palmitate (17) , B-ZFfFE (18) . ZHM (19) . IIF AR
(20) . JFJLAIR (21) . ZEMR (22) , WEFIR (23), BAR WM TR (24), AR _WR-2-CHCH (25) . 9-
nonadecenoic acid (26) | triacylglycerol (27) ., FA4LAEH | (28) . fLAH 1 X5 A Itdes 4 i BGC-823 FIN 4% 17 Y 24 e
HCT-116 1 IC, {014 (22.07£0.38) ., (20.67=0.11) wmol/L, L4 9 XF BGC-823 4HMI M) IC, fH N (21.58+
0.05) wmol/L, 144 4 X+ HCT-116 401 IC,(H M (16.67+0.36) wmol/L, it fb&¥ 1~10, 14~15, 28 N
W ETCHEE s g s, tbAW 1. 4. 9 BA I RIRIMTIRE T .
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Chemical constituents from Tetrastigma hemsleyanum and their antitumor
activity in vitro
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ABSTRACT: AIM To study the chemical constituents from Tetrastigma hemsleyanum Diels et Gilg and their
antitumor activity in vitro. METHODS  Silica gel, ODS, Sephadex LLH-20 and semi-preparative HPLC were used
for isolation and purification, then the structures of obtained compounds were identified by physicochemical
properties and spectral data. The antitumor activity in vitro was determined by MTT mothod. RESULTS Twenty-
eight compounds were isolated and identified as triphyllin A (1), eruberin B (2), (2S, 4R) -5, 7-dihydroxy-4,
4'-dimethyl-6, 8-dimethyl-flavan-5-0-B-D-6-acetylglucopyranoside-7-0-B-D-glucopyranoside ( 3), eruberin A
(4), abacopterin I (5), matteucinol (6), homoerodictyol (7), (2S) -5, 3', 4'-trihydroxy-7-methoxy-
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flavanone (8), (2S) -5, 2', 5'-trihydroxy-7-methoxyflavanone (9), galinsonside B (10), quercetin-3-O-3-D-
elucopyranoside (11), kaempferol 3-O-robinobioside (12), rutin (13), geniposide (14), jasminoside A (15),
B-sitostenone (16) , sitosterol palmitate (17), B-sitosterol (18) , ursolic acid (19), hyptadienic acid (20), 3,
4-dihydroxybenzoic acid (21), 3, 4-dimethoxybenzoic acid (22), gallic acid (23) , dibutylphthalate (24) , bis-
(2-ethylhexyl) phthalate (25) , 9-nonadecenoic acid (26) , triacylglycerol (27), crocin I (28). The ICs, values
of compound 1 for human gastric adenocarcinoma cells BGC-823 and human colon cancer cells HCT-116 were
(22.07+0.38), (20.67+0.11) pmol/L, respectively. The IC,, value of compound 9 for BGC-823 cells was
(21.58+0.05) pmol/L, and the IC,, value of compound 4 for HCT-116 cells was (16.67+0.36) pmol/L.
CONCLUSION  Compounds 1-10, 14-15 and 28 are first isolated from Tetrastigma genus. Compounds 1, 4, 9
have weak antitumor activity in vitro.

KEY WORDS: Tetrastigma hemsleyanum Diels et Gilg; chemical constituents; isolation and identification;

antitumor activity

G 4% R Ol TE R R A ) =0 T e
Tetrastigma hemsleyanum Diels et Gilg [FJELAR, [[H]
2P A&, H FFIRTT /N LR . sk
MRS . WER Bl B HFR . KRB, H
ZARPEBIE L A A I T SCHkIC 3
RALAMBRE (RFEHNHE) (2470 1590 4)
R e TR Dk s 82 Sl NS R RA N TR AN S
Z— D EHNAMF IR, S mE AR &
FER M, 0B B S MRS 28 Ak
o1 AP RIS A Y R AR AE T Ry, 2
WFoTE I, A2k m i SR B =2 sy A 4t
e . AL, PO EE, BUAR SRS, B,
FRICREIRAE YA I R R ERE T LR, T
HORFH B SR R, ARSI EE R
JEKE, MELM AR RIEAERE . AR5
XoF 4 2R 1 P (R WA AT o oA, XA 3
WAL DA TR S I Ieg 6 M i, AR — 242
P4 2R P AR N PR S, IR 2
R R BOR AT & RIS 0
1 W8

Bruker 600 MHz #% % ¥R 1Y (T@ Bruker 2>
H]); LC/MSD-64TOA DU #% #F & A7 B i) 5 3% 4 .
Technologies 1260 Infinity 11 2l % = 550 AR (351X
(EEZEEEAT]) ; RE-2000A e7% &AL ( i
MERAA AL A R ) ; WFH-203B B4R =
AN T AL (BT S AL ER A BR A HD )
BXS5200H A I PEAL (b T v BT f bl ] ik
BT ; Neolab B HEMBALKIL (HTM PRl
ABRAF]) ; FA2004N 7R (iR A
FRS ] ) . ) 5 B BE I Sephadex LH-20 (& [
Healthcare 73 7] ) ; #E43 B 6K (80 ~ 100, 200 ~

300, 300~400 H) . KALMIE (FSWEHFMALTH
FRAT]D) 5 GF 2 Gk (MR & 1T A RE I TT
EHWAF), Wi (fBiga), A, —5&8F
B, LBROHE., Wl LB (5rbrah) (AR R
JeAC TR ) s =MW ke, NER (srtral, [E24
R E G IR ) 5 5% Fr A5 IE-WR AR 2 (0
U QEN DI

SE M AL MR A TS AT R
Ly, 2R R B2 2 K2 24 2 B T U M
B = R ICHE R HAR , SEIE R AR IO T W e
B 24 K 2 rh B 24 IR 2 2 I PRI 5 S I =
2 EBRSHE

BTN ELDH Y (1.9 kg) Bi%, H
95% [ JC/K B IR BRI 3 WK, BIK 3 h,
JEWRAR RTCIEE, SRR YIRE (268.19 ) o
PR KL, IR 2 LA, — S0 ke
IR TRANIE T A 3 Wk, IR 46 5 9 30 A
TMEEARAL (20.58 g) . A HGERRAL (13.81 g) |
LR CERTAL (24.45 ) . 1E T EEHRAZ(66.64 ¢)

AIMBEERAL (20.58 ¢) FHREMCHEATES, LA
BE-CPROME (1:0~0:1) BEEWM, TLC KRG
JEARRIE A, 1530 19 DMy (Fr. P1~Fr. P19) Fi
&Y 25 (3.5 mg) . Fr. P9 ZREADE, HA
fit-2FR Gl (8 1) BEME, B2EbAW 17 (4.2
mg) Al Fr. P9-1~Fr. P9-5, Fr. P9-3 2k e HE 73 55,
FHAMEE-ZTR W (25 : 1~1:1) BREEVEME, 15
2EEY 21 (2.1 mg) FI23 (1.2 mg), Fr.P3 &
RERCHE 0 8, DAAimEk- RO (250 1~1: 1)
FEEEVENL, 5246 5%) 27 (20.4 mg) . Fr. P1 284k
Jettsres, FA M- SR (100 : 0~0 ¢ 100)
RN, 52518 (4.0 mg) .
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AL (13.81 g) ZRERAESE, H
TAMBE-EE (100 1 0~1: 1), LR TEE-H
(50 : 1~2: 1) BEEEVEME, 4% 10 D¥ify (Fr. D1~
Fr. D10) , Fr. D8 ZaEfiAE 5, HAHE-L R &
fig (100 : 0~1:1), 5P H-HEE (10: 1~0:
1) BREEVENL, 53] 26 A UAn (Fr. D8-1~ Fr. D8-
26), Fr. D8-15 £ Sephadex LH-20 77 &5, H —&HW
Pi-FHEE (1:1) PEE, 1927 DWAn (Fr. D8-15-
1~Fr. D8-15-7), Fr. D8-15-5 Z:2F: 4|4 HPLC (i
SIAHHEE-IK 57 = 43) 4r e, RELEY 4 (0.6
mg, t, =11 min), Fr. D8-4 £ Sephadex LH-20 4}
B A - A R (1210 1) BRI,
53] 5 A7y (Fr. D8-4-1~ Fr. D8-4-5) , Fr. 8-4-3
ZRERAE ST, DAmEE-C R OEE (25 1~1 ¢
1) BEWRE, SEEAY 26 (3.4 mg) F15 AN
{5 (Fr. D8-4-3-1~ Fr. D8-4-3-5) , Fr. D8-4-3-3 Z&: %k
AL B, LIAHBE-CFR O (25 1~1:1) £
W, HEMEEY 16 (3.1 mg), Fr.D8-26 £
Sephadex LH-20 73 &, H @& W Z-HEE (1 :1)
Yem, BEMLAEY 7 (1.2 mg), Fr. D8-12 Zh i
HAE, UAMEE-CR AR (8:1~0: 1) BAJE
VERL, 155 9 Ay (Fr. D8-12-1 ~ Fr. D8-12-9) ,
Fr. D8-12-3 £ Sephadex LH-20 735, L) A7 ifk-—
AW B-HEE (11 1) W, BEksY 8
(3.2 mg) . Fr. D2 % Sephadex LH-20 4385, 4
Fif-— S - (1010 1) BRI, BEMESY
6 (3.1 mg), Fr. D4 £ Sephadex LH-20 7355, Fifi
MR- AT - (1215 1) VR, EBEMLS
Y24 (4.3 mg),

LBR O TRTRAL (24.45 ) Zead BECAE 208,
DI EE (16: 1~1: 1), LR HE-H B
(20 : 1~0: 1) BREEPEML, 193] 10 s (Fr. E1~
Fr. E10) , Fr. E3 SrERAE 532, DL G H - HH
(7:1~0:1) BEEEVEL, 152]5 Nhy(Fr. E3-1~
Fr. E3-5), Fr.3-4 ZREAE 3 5, DL W f-1
B (25:1~1:1) BEREEGEN, 155 15 D
(Fr. E3-4-1~ Fr. E3-4-15), Fr. E3-4-10 £ Sephadex
LH-20 708, S WLE-HEE (1:1) Wi, 5
F] 14 Wy ( Fr. E3-4-10-1 ~ Fr. E3-4-10-14 ) ,
Fr. E3-4-10-6 22215145 HPLC (JishAH I EE-/k 27 -
73) e, BEMEEY 3 (4.2 mg, ;=37 min),
Fr. E3-4-11 ZRERAED B, DA BE-HEE (1
1) ¥, 553 A3 (Fr. E3-4-11-1~ Fr. E3-4-
11-3), Fr. E3-4-11-2 2Pl % HPLC (3 8l AH H -
2934

7K20:80) /e, BEMEAW 15 (2.4 mg, (=
40 min) , Fr. E3-2 &6 A8, VA -4 R
Mg (7:1~2:1), ZAWE-HEE (50:1~0:
1) BEEEVENE, 5% 8 My (Fr. E3-2-1~Fr. E3-
2-8), Fr. E3-2-4 % Sephadex LH-20 7055, LAA71 i
BE- AP LB (101 :1) W, /ey
19 (4.0 mg), Fr. B4 LEERCHE, DA imEE-2
ROls (1:1), ZE@WLe-HEE (30:1~0:1)
BREEVRIBE, 58] 7 AW Ay (Fr. E4-1~ Fr. E4-7)
Fr. E4-4 22 ODS 70 &5, VIK-HEE (7:3~0:1)
FREEVEML, 158] 18 My (Fr. E4-4-1 ~ Fr. E4-4-
18), Fr. E4-4-15 ZhEfckEsr 8, & be-H e
(1:1) Yeft, MH3MEEWS (94.0 mg) 117 4
WAy (Fr. E4-4-15-1~Fr. E4-4-15-17) , Fr. E4-4-15-
15 Z22F 4l 4 HPLC (I gh A H K 28 = 72) 4%
—,%, BEAEY 14 (44.0 mg, tz =23 min);
Fr. E4-4-5 ¢ Sephadex LH-20 7355, DA 45 H -
B (1: 1) VEE, 5% 7 WA (Fr. E4-4-5-1~
Fr. E4-4-5-7) , Fr. E4-4-5-5 2244 HPLC (3
FHHEE-7K 46 @ 54) 78, REMLEY 11 (4.4
mg, t,=15.6 min); Fr. E4-4-5-4 25 2F 4% HPLC
(Jsh A0 H -7k 30 2 70) 43 e, SEMEE Y 10
(8.8 mg, t, =44 min), Fr. E5 238 Bk A 43 59,
P Re-HEE (16: 1~0: 1) BEEFVERL, 5%
4 NGy (Fr. ES-1~Fr. E5-4) | Fr. E5-3 22 ODS 43
B, DUK-HEE (9:1~0: 1) BREEUEME, #5510 14
WAy (Fr. E5-3-1 ~ Fr. E5-3-14) , Fr. E5-3-3 &
Sephadex LH-20 4325, VAW EEVEE, S 31LEY
12 (2.9 mg); Fr. E5-3-9 £ Sephadex LH-20 435,
LG be-FmE (10 1) W, BEkaw 13
(4.0 mg); Fr.ES5-3-12 £ Sephadex LH-20 43 &5,
Dl — M-I i (110 1) BER, 1535
&9 22 (10.0 mg) F128 (2.2 mg); Fr. E5-3-1
222kl % HPLC (i sh A H EE-K 30 = 70) 4385,
H53k59 20 (6.2 mg, 1, =6.5 min), Fr. E5-2
% Sephadex LH-20 435, DA @ W - EE (1 :
1) PEME, FZkH4s HPLC (WRahHH I mE-/k 38 :
62) /s, BEMLAEYW 1 (3.0 mg, 1,=23 min),
Fr. E5-4 i Sephadex LH-20 355, LA 44 k- H
B (1 : 1) VEBE, 1523 Ay (Fr.E54-1~
Fr. E5-4-3), Fr. E5-4-3 22264 HPLC (HizhHiH
fE-7K 62 : 38) 43, HEMLEW 9 (1.5 mg, t,=
41 min) , Fr. E8 £ Sephadex LH-20 7+ &, DI %
ge-MEE (1 : 1) WeBE, #5384k % HPLC
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(TshAH B BE-/K 50 @ 50) 08, B34S 2
(36.4 mg, t,=38.9 min) , ¥l HPLC AR &
Yo 3 mL/min, KK 210, 254 nm,
3 KR

EW1. AAXEEMKR, [al)=10.3 (c
0.01, MeOH), ESI-MS m/z: 655.9 [M-H] .'H-
NMR (DMSO-d,, 600 MHz) &: 5.25 (1H, dd, J=
12.0, 1.5 Hz, H-2), 2.06 (1H, brd, J=13.8 Hz,
H-3a), 1.87 (1H, brd, J=12.6 Hz, H-3b), 5.01
(IH, d, J=2.2 Hz, H-4), 7.40 (2H, d, J=8.6
Hz, H-2', 6'), 6.99 (2H, d, J=8.6 Hz, H-3',
5),5.08 (1H, d, J=7.6 Hz, H-1"), 4.58 (1H,
d, J=7.7 Hz, H-1"), 4.67, 4.58 (1H, m, 6-
CH,0H), 2.13 (3H, s, 8-CH,), 3.78 (3H, s, 4'-
OCH,); “C-NMR (DMSO-d,, 150 MHz) &: 72.6
(C-2), 37.0 (C-3), 57.4 (C-4), 152.4 (C-5),
120.0 (C-6), 154.5 (C-7), 115.7 (C-8), 153.3
(C-9), 115.7 (C-10), 133.8 (C-1"), 128.0 (C-
2',6'), 114.3 (C-3", 5"), 159.4 (C-4'), 104.2
(C-1"), 74.3 (C-2"), 76.5 (C-3"), 70.8 (C-4"),
77.0 (C-5"), 61.3 (C-6"), 104.6 (C-1"), 74.3
(Cc-2"), 76.7 (C-3"), 70.8 (C-4"), 77.5 (C-
5"), 61.4 (C-6"), 53.0 (6-CH,0H), 9.9 (8-
CH,), 55.5 (4'-OCH;) ., LI %l 5 SCik [13]
I HA B, W =P AR A

fkE&w 2. ABEEEME, [al)=6.0 (c
0.01, MeOH) , ESI-MS m/z; 641.7 [M+H]" 'H-
NMR (Methnol-d,, 600 MHz) 6. 5.19 (1H, dd, J=
12.2, 2.1 Hz, H-2),2.01 (1H, d, J=13.8 Hz, H-
3a), 1.87 (1H, d, J=12.6 Hz, H-3b), 4.99 (1H,
d, J=2.2 Hz, H-4), 7.37 (2H, d, J=8.7 Hz, H-
2',6'),6.96 (2H, d, J=8.7 Hz, H-3',5"), 4.71
(1H, d, J=7.2 Hz, H-1"), 4.47 (1H, d, J=7.7
Hz, H-1"), 2.22 (3H, s, 6-CH,), 2.06 (3H, s,
8-CH,), 3.74 (3H, s, 4-OCH,); "C-NMR
( Methnol-d, , 150 MHz) &: 72.3 (C-2), 36.6 (C-
3), 56.9 (C-4), 150.6 (C-5), 117.2 (C-6),
154.2 (C-7), 115.5 (C-8), 150.8 (C-9), 115.3
(C-10), 133.6 (C-1"), 127.5 (C-2', 6'), 113.9
(C-3", 5"), 158.9 (C-4'), 103.3 (C-1"), 73.9
(C-2"), 76.0 (C-3"), 70.0 (C-4"), 76.6 (C-5"),
60.7 (C-6"), 104.5 (C-1"), 76.6 (C-2"), 74.1
(C-3"), 69.8 (C-4"), 76.9 (C-5"), 61.2 (C-
6"), 11.1 (6-CH,), 9.5 (8-CH,), 55.1 (4'-

OCH,) ., DAL #od 5 3CHk [14] il B A — 2,
W %E N eruberin B,

EY 3. WAFEMRY, (o]} =02 (c
0.01, MeOH), ESI-MS m/z: 697.2 [ M+H]"* 'H-
NMR ( DMSO-d,, 600 MHz) 6. 4.98 (1H, m, H-
2), 2.05 (1H, brd, J=13.8 Hz, H-3a), 1.89
(1H, brd, J=12.6 Hz, H-3b), 4.79 (1H, m, H-
4), 7.37 (2H, d, J=8.7 Hz, H-2", 6'), 6.94
(2H, d, J=8.8 Hz, H-3",5"),5.19 (1H, d, J=
8.3 Hz, H-1"), 4.48 (1H, d, J=7.6 Hz, H-1"),
3.72 (3H, s, 4-OCH;), 3.73 (3H, s, 4'-OCH,),
2.16 (3H, s, 6-CH,), 2.08 (3H, s, 8-CH,), 2.03
(3H, s, CH,CO); "C-NMR ( DMSO-d,, 150 MHz)
6: 70.4 (C-2), 37.0 (C-3), 67.9 (C-4), 151.4
(C-5), 117.2 (C-6), 153.3 (C-7), 116.3 (C-8),
151.9 (C-9), 114.3 (C-10), 132.9 (C-1"), 128.1
(C-2", 6'), 114.3 (C-3", 5'), 160.1 (C-4"),
100.6 (C-1"), 74.8 (C-2"), 76.8 (C-3"), 70.6
(C-4"), 77.6 (C-5"), 63.5 (C-6"), 105.0 (C-
1), 74.5 (C-2"), 76.5 (C-3"), 70.0 (C-4"),
76.9 (C-5"), 61.4 (C-6"), 55.4 (4-OCH,), 55.6
(4'-OCH,), 10.3 (6-CH,), 10.2 (8-CH;), 170.7
(C=0), 21.2 (CH,CO), VA %85 3Chk [15]
B B A — 2, B EN (28, 4R) -5, T-
hydroxy-4, 4'-dimethoxy-6, 8-dimethyl-flavan-5-0-3-
D-6-acetylglucopyranoside-7-0- B-D-glucopyranoside

G 4. BL@ssil, [a])=6.0 (c0.01,
MeOH), ESI-MS m/z: 461.2 [ M+H]",'"H-NMR
(Methnol-d,, 600 MHz) 6. 4.86 (1H, m, H-2),
2.01 (2H, m, H-3), 5.10 (1H, m, H-4), 5.15
(IH, d, J=8.4 Hz, H-1"), 3.83 (3H, s, 4'-
OCH,;), 2.15 (3H, s, 6-CH;), 2.06 (3H, s, 8-
CH,); "C-NMR ( Methnol-d,, 150 MHz) &: 73.9
(C-2), 38.6 (C-3), 66.5 (C4), 150.0 (C-5),
109.4 (C-6), 154.9 (C-7), 107.5 (C-8), 151.0
(C-9), 104.0 (C-10), 133.7 (C-1"), 127.0 (C-
2',6"), 113.4 (C-3", 5"), 159.4 (C-4"), 102. 1
(C-1"), 74.3 (C-2"), 75.2 (C-3"), 70.3 (C-4"),
77.6 (C-5"), 62.7 (C-6"), 7.2 (6-CH,), 8.1 (8-
CH,), 55.1 (4'-OCH,). LI F%¥¥8 5k [16]
HOEFEA—EL, BUEED eruberin A

EWs: HEXEERR, [a]) =50 (c
0.01, MeOH), ESI-MS m/z: 623.6 [ M+H]"* 'H-
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NMR ( Methnol-d,, 600 MHz) &: 4.98 (1H, brd,
J=12.0 Hz, H-2), 2.04~1.94 (1H, m, H-3a),
2.38~2.31 (1H, m, H-3b), 5.11 (1H, d, J=3.0
Hz, H-4), 7.44 (2H, d, J=8.7 Hz, H-2', 6'),
6.96 (2H, d, J=8.7 Hz, H-3',5"),5.16 (1H, d,
J=8.3 Hz, H-1"), 4.64 (1H, d, J=7.7 Hz, H-
1), 3.52 (1H, dd, J=8.9, 7.9 Hz, H-2"), 3.82
(3H, s, 4-OCH,), 2.31 (3H, s, 6-CH,), 2.19
(3H, s, 8-CH;) ; "C-NMR (Methnol-d,, 150 MHz)
8: 73.4 (C-2), 36.7 (C-3), 65.4 (C-4), 150. 1
(C-5), 116.8 (C-6), 154.7 (C-7), 115.7 (C-8),
151.4 (C-9), 108.2 (C-10), 133.1 (C-1"), 127.2
(C-2', 6'), 113.4 (C-3", 5'), 159.4 (C-4"),
101.1 (C-1"), 74.8 (C-2"), 76.0 (C-3"), 70.3
(C-4"), 77.5 (C-5"), 61.4 (C-6"), 104.1 (C-
1"y, 74.5 (C-2"), 75.6 (C-3"), 70.2 (C-4"),
74.7 (C-5"), 61.2 (C-6"), 9.8 (6-CH,), 9.3 (8-
CH,), 54.3 (4'-OCH,). LI E%¥¥8 5wk [17]
HOEFEAR —2, H2E % A abacopterin 1,

fkE&Wwe. BHEOTLEEHAK, [a])=-3.0 (c
0.01, MeOH), ESI-MS m/z: 313.4 [ M-H] .'H-
NMR ( CDCl,, 600 MHz) &: 5.35 (1H, dd, J=
12.8, 3.0 Hz, H-2),3.05 (1H, dd, J=17.0, 12.8
Hz, H-3a), 2.82 (1H, dd, J=17.0, 3.0 Hz, H-
3b), 7.39 (2H, d, J=8.7 Hz, H-2', 6'), 6.96
(2H, d, J=8.7 Hz, H-3', 5'), 3.84 (3H, s, 4'-
OCH,), 2.06 (3H, s, 6-CH,), 2.08 (3H, s, 8-
CH,); “C-NMR (CDCl,, 150 MHz) &: 78.6 (C-
2), 43.3 (C-3), 196.6 (C-4), 159.3 (C-5),
102.9 (C-6), 159.8 (C-7), 102.9 (C-8), 157.8
(C-9), 102.0 (C-10), 127.5 (C-1'), 131.0 (C-
2',6'), 114.1 (C-3",5"),159.7 (C-4"), 7.6 (6-
CH,), 6.8 (8-CH,), 55.4 (4'-OCH,), UL I %#s
53CHR (18] HGBEHREA 8, BUEEENFERKER.

BT, BAFERAE, [a]?=48.9 (¢0.01,
MeOH ), ESI-MSm/z: 301.3 [ M-H ]°,'H-NMR
( Methnol-d,, 600 MHz) &: 5.68 (1H, dd, J=
12.7, 3.2 Hz, H-2),2.96 (1H, dd, J=17.2, 12.7
Hz, H-3a), 2.85 (1H, dd, J=17.2, 3.2 Hz, H-
3b), 6.06 (1H, d, J=2.3 Hz, H-6), 6.11 (1H,
d, J=2.3 Hz, H-8), 6.94 (1H, d, J=2.9 Hz, H-
2'),6.67 (1H, d, J=8.6 Hz, H-5"), 6.62 (1H,
dd, J=8.6, 2.9 Hz, H-6'), 3.80 (3H, s, 3'-
OCH,) ; “"C-NMR (Methnol-d,, 150 MHz) &; 76.2
2936

(C-2), 43.0 (C-3), 198.3 (C-4), 165.2 (C-5),
95.7 (C-6), 169.4 (C-7), 94.9 (C-8), 164.8 (C-
9), 104.3 (C-10), 126.7 (C-1'), 113.9 (C-2"),
151.3 (C-3'), 147.9 (C-4'), 116.6 (C-5'), 117.0
(C-6"), 56.2 (3'-0CH;) . A %48 5 3CHk [19]
RIEFHA B, WEENEERER,

k& S8. HEMA, [alr=29.0 (c0.01,
MeOH), ESI-MS m/z; 303.3 [ M+H]*,'"H-NMR
( Methnol-d,, 600 MHz) &: 5.68 (1H, dd, J =
12.7, 3.1 Hz, H-2), 2.87 (1H, d, J=3.2 Hz, H-
3a), 2.97 (1H, m, H-3b), 6.05 (1H, d, J=2.2
Hz, H-6), 6.11 (1H, d, J=2.2 Hz, H-8), 6.62
(1H, dd, J=8.6, 2.9 Hz, H-6"), 6.67 (1H, d,
J=8.6 Hz, H-5'), 6.94 (1H, d, J=2.8 Hz, H-
2'), 3.82 (3H, s, 7-OCH,); “C-NMR ( Methnol-
d,, 150 MHz) &: 76.0 (C-2), 43.0 (C-3), 198.0
(C-4), 164.8 (C-5), 95.1 (C-6), 169.4 (C-7),
94.9 (C-8), 165.2 (C-9), 104.0 (C-10), 127.3
(C-1'), 117.0 (C-2"), 116.6 (C-3"), 151.3 (C-
4"y, 147.9 (C-5'), 112.0 (C-6'), 57.3 (7-
OCH;) . VI E%H8 5 3CHk [20] el SR A — 32,
Y N (2S) -5, 37, 4-trihydroxy-7-methoxy-
flavanon,

REW9: BHEME, [a]p=67.0 (c0.01,
MeOH), ESI-MS m/z: 303.2 [M+H]",'"H-NMR
(DMSO-d,, 600 MHz) 6: 5.67 (1H, dd, J=12.8,
3.0 Hz, H-2),2.75 (1H, dd, J=17.1, 3.1 Hz, H-
3a), 3.17 (1H, dd, J=17.1, 12.8 Hz, H-3b),
6.14 (1H, d, J=2.2 Hz, H-6), 6.10 (1H, d, J=
2.2 Hz, H-8), 6.85 (1H, d, J=2.9 Hz, H-2'),
6.60 (1H, dd, J=8.6, 2.9 Hz, H-4'), 6.69 (1H,
d, J=8.6 Hz, H-6"), 3.80 (3H, s, 7-OCH,); “C-
NMR (DMSO-d,, 150 MHz) &: 74.3 (C-2), 41.4
(C-3), 197.1 (C-4), 163.4 (C-5), 94.9 (C-6),
167.6 (C-7), 93.8 (C-8), 163.3 (C-9), 103.1
(C-10), 125.0 (C-1"), 146.7 (C-2'), 116.4 (C-
3'), 116.0 (C-4"), 150.1 (C-5"), 113.1 (C-6"),
56.0 (7-OCH,) . DI EEdES3CEk [21] HGEHREA
—F, MU (28) -5, 27, 5'-trihydroxy-7-
methoxyflavanone ,

LAY 10 FE AR Y, [01]12)5:—13.9 (c
0.01, MeOH), ESI-MS m/z: 465.1 [M+H]",'H-
NMR (DMSO-d,, 600 MHz) 8: 5.63 (1H, dd, J=
13.0, 2.8 Hz, H-2), 2.68 (1H, dd, J=16.8, 2.9
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Hz, H-3a), 2.95 (1H, dd, J=16.9, 13.0 Hz, H-
3b), 6.36 (1H, d, J=2.3 Hz, H-6), 6.53 (1H,
d, J=2.3 Hz, H-8), 6.86 (1H, d, J=2.8 Hz, H-
2'),6.68 (1H, d, J=8.7 Hz, H-5"), 6.59 (1H,
dd, J=8.4, 2.6 Hz, H-6'), 4.79 (1H, d, J=7.5
Hz, H-1"), 3.81 (3H, s, 7-OCH,); "“C-NMR
(DMSO-d,, 150 MHz) 8: 74.4 (C-2), 43.8 (C-
3), 190.2 (C-4), 160.0 (C-5), 96.3 (C-6),
165.8 (C-7), 98.5 (C-8), 164.4 (C-9), 106.4
(C-10), 125.5 (C-1"), 113.2 (C-2"), 146.6 (C-
3'), 150.1 (C-4"), 116.3 (C-5"), 115.9 (C-6"),
103.2 (C-1"), 73.6 (C-2"), 76.0 (C-3"), 70.6
(C-4"y, 77.8 (C-5"), 61.0 (C-6"), 56.0 (7-
OCH,), VA L%ds 5 3CHk [22] i 5EA —2,
K E N galinsosides B,

fe& Y 11, IR AR Y, ESI-MS m/z;
465.2 [M+H]",'"H-NMR ( DMSO-d,, 600 MHz) &
6.20 (1H, d, J=1.8 Hz, H-6), 6.41 (1H, d, J=
1.8 Hz, H-8), 7.55 (1H, d, J=2.0 Hz, H-2'),
6.84 (1H, d, J=8.4 Hz, H-5"), 7.58 (1H, dd,
J=8.4,2.2 Hz, H-6'), 5.46 (1H, d, J=7.4 Hz,
H-1"); "C-NMR ( DMSO-d,, 150 MHz) §: 156.6
(C-2), 133.6 (C-3), 177.9 (C-4), 161.1 (C-5),
98.5 (C-6), 164.0 (C-7), 93.4 (C-8), 156.9 (C-
9), 103.8 (C-10), 121.1 (C-1"), 115.2 (C-2"),
144.8 (C-3'), 148.4 (C-4'), 116.3 (C-5"), 121.8
(C-6'), 101.2 (C-1"), 74.2 (C-2"), 76.5 (C-3"),
70.0 (C-4"), 77.6 (C-5"), 61.6 (C-6"), LI %k
P55 Sk [23] el A — 2, B E O 5
Kt

&YW 12, EA KK, ESI-MS m/z; 595.1
[M+H]*,'H-NMR ( Methnol-d,, 600 MHz) & 6.21
(1H, d, J=2.0 Hz, H-6), 6.40 (1H, d, J=1.9
Hz, H-8), 8.06 (2H, d, J=8.8 Hz, H-2", 6'),
6.89 (2H, d, J=8.9 Hz, H-3', 5"), 5.13 (1H, d,
J=7.3 Hz, H-1"), 3.64 (1H, d, J=1.7 Hz, H-
6"), 4.52 (1H, d, J=1.1 Hz, H-1"); “C-NMR
( Methnol-d,, 150 MHz) &; 159.2 (C-2), 133.6
(C-3), 180.0 (C-4), 150.0 (C-5), 98.4 (C-6),
166.7 (C-7), 94.0 (C-8), 160.1 (C-9), 105.3
(C-10), 123.4 (C-1"), 133.1 (C-2', 6'), 116.8
(C-3", 5"), 160.1 (C-4'), 103.1 (C-1"), 72.1
(C-2"), 78.8 (C-3"), 74.6 (C-4"), 70.4 (C-5"),
69.3 (C-6"), 100.7 (C-1"), 72.1 (C-2"), 72.8

(C-3"), 77.9 (C-4"), 73.2 (C-5"), 18.6 (C-
6") ., DL EEESSCHk (24 OEFA T, ik
#E A kaempferol 3-O-robinobioside,,

L& 13, IREAHAK, ESI-MS m/z: 609.9
[M-H] ,'H-NMR ( Methnol-d,, 600 MHz) &; 6.18
(1H, d, J=1.8 Hz, H-6), 6.36 (1H, d, J=1.7
Hz, H-8), 7.52 (1H, d, J=2.1 Hz, H-2'), 6.83
(1H, d, J=8.3 Hz, H-5"), 7.54 (1H, dd, J=38.4,
2.1Hz, H-6"), 5.33 (1H, d, J=7.3 Hz, H-1"),
3.70 (1H, d, J=10.4 Hz, H-6a"), 3.27 (1H, m,
H-6b"), 4.38 ( 1H, brs, H-1"); "“C-NMR
( Methnol-d,, 150 MHz) &; 156.9 (C-2), 133.6
(C-3), 177.6 (C-4), 156.9 (C-5), 99.0 (C-6),
161.6 (C-7), 94.5 (C-8), 156.9 (C-9), 103.8
(C-10), 122.0 (C-1"), 115.6 (C-2"), 145.8 (C-
3'), 149.1 (C-4"), 116.6 (C-5'), 121.4 (C-6'),
101.7 (C-1"), 76.8 (C-2"), 72.2 (C-3"), 70.4
(C-4"), 76.3 (C-5"), 67.4 (C-6"), 101.0 (C-
1"), 70.9 (C-2"), 74.6 (C-3"), 70.4 (C-4"),
68.7 (C-5"), 18.2 (C-6"). VI I ik 5 3k
[25] aBHEA—, BEEE T,

&Y 14, AR, ESI-MS m/z; 389.2
[M+H]","H-NMR ( DMSO-d,, 600 MHz) &: 5.19
(IH, d, J=7.6 Hz, H-1), 7.53 (1H, d, J=1.1
Hz, H-3), 2.96 (1H, brt, J=8.5 Hz, H-5), 2.70
(1H, dd, J=15.7, 8.1 Hz, H-6a), 2.06 (1H, dd,
J=16.0, 6.2 Hz, H-6b), 5.82 (1H, m, H-7),
2.65 (1H, t, J=7.3 Hz, H-9), 3.98 (1H, d, J=
14.7 Hz, H-10a), 4.14 (1H, d, J=14.5 Hz, H-
10b), 4.54 (1H, d, J=7.9 Hz, H-1"), 3.73 (3H,
s, 4-COOCH,) ; "C-NMR (DMSO-d,, 150 MHz) §:
95.8 (C-1), 152.0 (C-3), 111.0 (C-4), 35.2 (C-
5), 38.3 (C-6), 126.9 (C-7), 143.4 (C-8), 45.6
(C-9), 60.0 (C-10), 168.1 (C-11), 50.3 (11-
OCH,), 98.9 (C-1"), 73.5 (C-2"), 77.0 (C-3"),
70.1 (C-4"), 76.5 (C-5"), 61.3 (C-6'), VI %K
P55 SCHk [26] HeE A 3, R e
FA

EW 15 AEMA, [a])=32.0 (c0.01,
MeOH ), ESI-MS m/z; 329.0 [ M-H ] ,'H-NMR
(DMSO-d,, 600 MHz) 6. 2.68 (1H, d, J=16.7
Hz, H-2a), 1.86 (1H, d, J=16.7 Hz, H-2b),
5.80 (1H, s, H-4), 2.13 (1H, t, J=3.8 Hz, H-
6), 4.10 (1H, dd, J=10.4, 3.7 Hz, H-7a), 3.61

2937
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(1H, dd, J=10.4, 4.4 Hz, H-7b), 4.13 (1H, d,
J=7.8 Hz, H-1"), 0.96 (3H, s, 8-CH,), 1.04
(3H, s, 9-CH,), 2.00 (3H, s, 10-CH;) ; "C-NMR
(DMSO-d,, 150 MHz) 6. 35.4 (C-1), 48.5 (C-
2), 199.0 (C-3), 127.0 (C-4), 162.1 (C-5),
50.8 (C-6), 68.0 (C-7), 103.3 (C-1"), 73.8 (C-
2"y, 77.2 (C-3"), 70.1 (C-4"), 77.4 (C-5"),
61.0 (C-6"), 29.3 (8-CH,), 26.8 (9-CH,), 23.9
(10-CHy) ., DL F#dE 53k [27] ol 54—,
W E M Jasminoside A

L&Y 16. FIEHB K, ESIMS m/z: 413.5
[M+H]",'"H-NMR (CDCl,, 600 MHz) &: 5.70
(1H, s, H-4),0.72 (3H, s, H-18), 1.04 (3H, s,
H-19), 0.95 (3H, d, J=7.0 Hz, H-21), 0.90
(3H, d, J=7.0 Hz, H-26), 0.81 (3H, d, J=7.0
Hz, H-27), 0.88 (3H, t, J=7.5 Hz, H-29); "“C-
NMR (CDCl,, 150 MHz) é§; 35.9 (C-1), 33.8 (C-
2), 199.5 (C-3), 123.5 (C-4), 171.5 (C-5),
33.7 (C-6), 31.8 (C-7), 35.5 (C-8), 53.6 (C-
9), 38.4 (C-10), 22.8 (C-11), 39.4 (C-12),
45.6 (C-13), 55.7 (C-14), 24.0 (C-15), 28.9
(C-16), 55.8 (C-17), 11.8 (C-18), 17.2 (C-9),
35.9 (C-20), 18.8 (C-21), 35.4 (C-22), 25.8
(C-23), 42.2 (C-24), 29.5 (C-25), 20.8 (C-
26), 19.6 (C-27), 24.0 (C-28), 11.7 (C-29),
PLEEEE SR [28] RIEREA -, HEEN
[B-sitostenone ,

&YW 17 HEK KR, ESI-MS m/z: 651.3
[M-H] ,'H-NMR ( CDCl,, 600 MHz) §: 4.54
(1H, m, H-3), 5.39 (1H, d, J=4.6 Hz, H-6),
0.80 (3H, s, H-18), 0.97 (3H, s, H-19), 0.91
(3H, d, J=6.6 Hz, H-21), 0. 84 (3H, m, H-26),
0.82 (3H, m, H-27), 0.60 (3H, m, H-29), 0.64
(3H, m, H-16"); "C-NMR (CDCl,, 150 MHz) §:
36.0 (C-1), 29.5 (C-2), 73.5 (C-3), 35.4 (C-
4),139.7 (C-5), 122.5 (C-6), 34.0 (C-7), 36.5
(C-8), 49.8 (C-9), 34.1 (C-10), 19.5 (C-11),
32.1 (C-12), 42.2 (C-13), 56.7 (C-14), 24.3
(C-15), 28.2 (C-16), 56.8 (C-17), 11.9 (C-
18), 18.8 (C-19), 36.3 (C-20), 18.9 (C-21),
33.8 (C-22), 26.2 (C-23), 45.8 (C-24), 29.3
(C-25), 20.0 (C-26), 19.2 (C-27), 23.2 (C-
28), 12.1 (C-29), 173.3 (C-1"), 33.3 (C-2"),
25.1 (C-3"),29.3 (C-4"),29.4 (C-5"),29.6 (C-
2938

6'),29.3~29.6 (C-7'~13"), 31.9 (C-14"), 22.7
(C-15"), 13.9 (C-16"), VL I %4l 5 3cik [29]
WA —F, BUEE N sitosterol palmitate

G 18. FEAERR, Sz Gk,
VB IR - B S N B 55 08 RE(H 5 B-4 HS Xt
M e —B, BN B-A HI B,

&Y 19, HEK AR, ESI-MS m/z: 457.4
[M+H]",'H-NMR (CDCl,, 600 MHz) & 3.22
(1H, dd, J=11.3, 4.7 Hz, H-3), 5.26 (1H, t,
J=3.6 Hz, H-12), 0.99 (3H, s, H-23), 1.08
(3H, s, H-24), 0.70 (3H, s, H-25), 0.89 (3H,
s, H-26), 1.03 (3H, s, H-27), 0.86 (3H, d, J=
6.4 Hz, H-29), 0.78 (3H, d, J=7.0 Hz, H-30);
"C-NMR (CDCl,, 150 MHz) §: 37.5 (C-1), 28.6
(C-2), 79.6 (C-3), 37.5 (C-4), 55.7 (C-5),
18.8 (C-6), 33.5 (C-7), 37.5 (C-8), 48.0 (C-
9), 37.2 (C-10), 17.5 (C-11), 126.4 (C-12),
138.3 (C-13), 42.5 (C-14), 28.6 (C-15), 24.7
(C-16), 48.0 (C-17), 53.2 (C-18), 39.3 (C-
19), 39.1 (C-20), 31.3 (C-21), 37.2 (C-22),
28.5 (C-23), 23.8 (C-24), 16.1 (C-25), 17.5
(C-26), 23.8 (C-27), 181.5 (C-28), 16.7 (C-
29), 16.8 (C-30), VA E¥ds 53CHk [30] ol
A—F, WEEN ST,

& 20, A @k KR, ESI-MS BI/R m/z:
471.3 [M+H]",'"H-NMR ( Methnol-d, , 600 MHz) &
4.17 (1H, dd, J=14.6, 1.7 Hz, H-la), 4.08
(1H, dd, J=14.6, 1.6 Hz, H-1b), 5.39 (1H, t,
J=1.5Hz, H-3), 1.15 (3H, s, H-23), 1.33 (3H,
s, H-24), 0.85 (3H, s, H-25), 0.86 (3H, s, H-
26), 1.31 (3H, s, H-27), 1.21 (3H, s, H-29),
0.93 (3H, d, J = 6.7 Hz, H-30); "“C-NMR
( Methnol-d, , 150 MHz) &: 60.0 (C-1), 155.7 (C-
2), 133.3 (C-3), 41.4 (C-4), 63.0 (C-5), 17.1
(C-6), 34.1 (C-7), 41.6 (C-8), 41.7 (C-9),
50.4 (C-10), 26.0 (C-11), 128.4 (C-12), 138.7
(C-13), 41.8 (C-14), 29.3 (C-15), 26.2 (C-
16), 48.1 (C-17), 53.8 (C-18), 72.2 (C-19),
42.9 (C-20), 25.6 (C-21), 37.7 (C-22), 28.5
(C-23), 25.0 (C-24), 17.7 (C-25), 17.7 (C-
26),24.1 (C-27), 180.6 (C-28), 26.2 (C-29),
15.2 (C-30) . VA B8l 530k [31] ki A —
B, BEE LT ZIEIR

L&Y 21, AL HER AR, ESI-MS m/z:
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155.1 [M+H]*,'"H-NMR ( DMSO-d,, 600 MHz) &:
7.34 (1H, d, J=2.0 Hz, H-2), 6.77 (1H, d, J=
8.2 Hz, H-5), 7.28 (1H, dd, J=8.2, 2.0 Hz, H-
6); "C-NMR (DMSO-d,, 150 MHz) &: 122.2 (C-
1), 117.0 (C-2), 145.3 (C-3), 150.2 (C-4),
115.5 (C-5), 122.2 (C-6), 170.0 (-COOH) ., LA
R SSCER [32] OB EEAR B, M e R
LR

& 22, AEALMTEM A, ESIMS m/z:
183.1 [M+H]*,'"H-NMR ( DMSO-d,, 600 MHz) &:
7.33 (1H, brs, H-2), 7.28 (1H, d, J=8.2 Hz, H-
5),7.28 (1H, d, J=8.2 Hz, H-6), 3.17 (3H, s,
3-OCH, ), 3.78 (3H, s, 4-OCH,); “C-NMR
(DMSO-d,, 150 MHz) &; 122.3 (C-1), 111.9 (C-
2), 148.5 (C-3), 152.6 (C-4), 115.5 (C-5),
122.0 (C-6), 49.0 (3-OCH,), 55.3 (4-OCH,),
168.1 (-COOH) , VL I ##s 53k [33] il 3
A, MUEEENFER

L& 23, AL MEmA, ESIMS m/z.
171.1 [M+H]* ,'"H-NMR ( DMSO-d,, 600 MHz) &:
7.17 (2H, s, H-3, 5); “"C-NMR ( DMSO-d,, 150
MHz) 6. 101.1 (C-1), 137.2 (C-2, 6), 112.8
(C-3,5), 130.4 (C-4), 161.2 (-COOH) , LA "%k
W5 SCHk [34] HMEREAR -, WEENEE
TR,

L&Y 24, B AR Y, ESI-MS m/z.
279.1 [M+H]",'"H-NMR ( CDCl,, 600 MHz) §:
7.72 (2H, dd, J=5.7, 3.3 Hz, H-3, 6), 7.53
(2H, dd, J=5.7, 3.3 Hz, H-4, 5), 4.31 (4H, t,
J=6.7 Hz, H-8, 8'), 1.72 (4H, m, H-9, 9),
1.44 (4H, m, H-10, 10"), 0.96 (6H, t, J=7.4
Hz, H-11, 11"); “"C-NMR (CDCl,, 150 MHz) §:
132.1 (C-1, 2), 128.0 (C-3, 6), 130.0 (C-4, 5),
167.5 (C-7,7'), 65.1 (C-8, 8"),30.3 (C-9,9"),
18.9 (C-10, 10"), 13.2 (C-11, 11"), VI FEdRYS
SCHR [35] il AR —B, B o AROR —H R
— TR,

&M 25, LEMIKRY, ESI-MS m/z: 391. 1
[M+H]",'"H-NMR (CDCl,, 600 MHz) &: 7.71
(2H, dd, J=5.7, 3.3 Hz, H-3, 6), 7.53 (2H,
dd, J=5.7, 3.3 Hz, H-4, 5), 4.22 (4H, dd, J=
11.7, 5.9 Hz, H-1', 1"), 1.68 (2H, dt, J=12.3,
6.2 Hz, H-2', 2"), 1.38 (4H, m, H-3', 3"), 1.28
(4H, m, H-4', 4”), 1.28 (4H, m, H-5', 5"),

0.91 (6H, m, H-6', 6"), 1.28 (4H, m, H-7',
7"), 0.92 (6H, m, H-8', 8"); "C-NMR ( CDCI,,
150 MHz) &: 132.2 (C-1, 2), 129.3 (C-3, 6),
131.3 (C-4, 5), 168.0 (C-CO0), 68.7 (C-1',
1), 39.2 (C-2", 2"), 24.2 (C-3', 3"), 23.3 (C-
4" 4"y, 29.4 (C-5', 5"), 14.6 (C-6", 6"), 30.3
(C-7, 7", 11.5 (C-8, 8", VL ¥4 5 it
[36] HREFA—F, HE HBRIPER-2-L K
R,

L&Y 26 A OK K, ESI-MS m/z: 297. 1
[M+H]",'"H-NMR (CDCl,, 600 MHz) &: 2.37
(2H, t, J=7.5 Hz, H-2), 5.43~5.33 (2H, m, H-
9, 10), 0.90 (3H, t, J=7.0 Hz, H-19); “C-NMR
(CDCl,, 150 MHz) &; 180.0 (C-1), 34.0 (C-2),
24.6 (C-3), 29.7~29.0 (C-4~7, 12~16) 34.1
(C-8), 129.7 (C-9), 130.0 (C-10), 34.0 (C-
11), 31.9 (C-17), 22.7 (C-18), 14.1 (C-19),
P EER 500k [37]) B EEA 3, R
9-nonadecenoic acid,

tb&Y 27, HE KK, ESI-MS m/z; 885.6
[M+H]",'"H-NMR (CDCl,, 600 MHz) &: 3.63
(1H, dd, J=11.4, 5.8 Hz, H-1a), 3.72 (1H, dd,
J=11.4, 3.8 Hz, H-1b), 3.92 (1H, m, H-2),
4.17 (1H, dd, J=11.7, 6.2 Hz, H-3a), 4.23
(1H, dd, J=11.7, 4.5 Hz, H-3b), 2.39 (2H, dt,
J=15.1, 7.6 Hz, H-2"), 1.64 (2H, m, H-3'),
1.27 (8H, m, H-4'~7'), 2.79 (2H, t, J=6.8 Hz,
H-8'), 5.43 (2H, m, H-9', 10'), 2.14 (8H, m,
H-12'~15"), 1.27 (4H, m, H-16', 17'), 0.88
(3H, m, H-18"); "C-NMR (CDCl,, 150 MHz) §:
63.4 (C-1), 70.4 (C-2), 65.3 (C-3), 174.4 (C-
1), 34.7 (C-2"), 24.9 (C-3"), 29.0~29.8 (C-4'~
7'),25.4 (C-8"), 127.0 (C-9"), 130.0 (C-10"),
27.4 (C-12'~15"), 31.8 (C-16"), 22.7 (C-17"),
14.1 (C-18") . VA LE#E 530k [38] B FA—
0, WUERE N triacylglycerol

G 28, BELL AR ARG &, ESI-MS m/z:
977.2 [M+H]",'"H-NMR ( DMSO-d,, 600 MHz) §:
7.36 (2H, d, J=11.2 Hz, H-3, 14), 6.67 (2H,
d, J=12.0 Hz, H-4, 13), 6.82 (2H, m, H-5,
12), 6.53 (2H, d, J=10.6 Hz, H-7, 10), 6.85
(2H, d, J=10.7 Hz, H-8, 9), 1.92 (6H, s, H-
17, 20), 1.94 (6H, s, H-18, 19), glucose A, C,
5.42 (2H, d, J=7.9 Hz, H-1", 1), glucose B, D,
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4.17 (2H, d, J=7.8 Hz, H-1", 1"); “C-NMR
(DMSO-d,, 150 MHz) &; 166.6 (C-1, 16), 125.5
(C-2, 15), 140.4 (C-3, 14), 124.0 (C-4, 13),
142.0 (C-5, 12), 137.5 (C-6, 11), 136.5 (C-7,
10), 132.5 (C-8, 9), 13.1 (C-17, 20), 13.0 (C-
18, 19), glucose A, C, 94.9 (C-1", 1), 72.7 (C-
2', 2"y, 76.5 (C-3", 3"), 69.5 (C-4', 4"),
76.7 (C-5", 5), 68.3 (C-6", 6”), glucose B, D,
103.5 (C-1", 1), 73.8 (C-2", 2"), 77.0 (C-3",
3"™), 70.3 (C-4", 4™y, 77.2 (C-5", 5"), 61.3
(C-6", 6"), VI EEHRSCER [39] il EaA—
B, BUEEATELAET T
4 RSN IPIEE R

SR MTT 3500 52 LG9 1~ 28 X A 41 i
HepG-2. A& 9 408 HCT-116, A FL AR 40 i
MCF-7 F1 A B IR 968 20 . BGC-823 A 41 Jifd 745 3% 1k
APFAN BT ARA & W AR ST e T 12

TP H5 A 0 B iR 2 e, # 7x10° /LI %%
JEHERNT 96 LA, KigR BEMGBE 24 h, FF R
FEHE . AR 100 pL ¥ BN 0, 5. 10, 15,
20, 25 wmol/L MRFINAE &y, MK E 3 MEAL,
RS 3 8 25 (4l (R gn i fn 2y ) At BE 4
(ARIMEFIAE S ), DLSAZEE R IR, 78 37 C |
5% CO, 551 FH:3% 24 h 5, &AL A 100 pL
(% 10% MTT) HEFRRARseliss 4 h, FERFRR,
FFLIA 100 wL DMSO, #ERIRY 10 min, FHEHR
AXAE 490 nm IR AL E & FLOCHE (OD) {H, it
FAMAATE SR, AT = [ (ODypy—
JEtn e 2, THE S LG XT 4 Bk iR 20 A Y
IC,MH.,

iR, A G YR HepG-2, MCF-7 ZH
MEJCHA &9 HI7E k&9 1 % BGC-823, HCT-
116 40 A 355 ry3E FE M w3 105, fH 4391
K (22.07+0.38) . (20.67+0.11) wmol/L; fb&
Yy 9 HATEE 55 By BGC-823 40 34 FE 4, H
IC,fHM (21.5820.05) pmol/L, fL&4) 4 HATE:
55 89 40 % HCT-116 40 ff 35 586 4F 3 1G5, {5 A
(16.67+0.36) pmol/L,
5 it

ARSI A 4 1 P b 4 B R M E AR B 28 A
&Y, B 13 A8, 2 A5, 3 ANHIAR, 2
ASZE S DRI S 3 A HA s, Hop kG
Y1~10, 14~15 28 E K EICHE T/ 2153,
2940

ARSI XS 73 B B AR A S WA T RSN T R
PR, Z5RALG W 1. 9 X H I 41 BGC-
823 HATRSS MM HIVEN, /L&Y 1. 4 X A%
AL HCT-116 BAA RS m M dl1E H; Frfifb &
Yrxk NI 4 M HepG-2 A FL I8 40 i MCF-7 G
W AEIER . AR, HA S A e R
SN IS E Y, NIZEYRRRE, W
KRt — 2D WIS IZAE I 1) 24 0 1 B LAl
B2k
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