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Abstract; Clerodendrum cyrtophyllum is a common medicinal plant used by Miao people. In order to study the chemical
constituents and antibacterial activities of C. cyrtophyllum in Guizhou, China. Macroporous adsorption resin, reversed
phase column chromatography, silica gel column chromatography, Sephadex LH-20 column chromatagraphy, and semi-
preparative high performance liquid chromatography were used to separate and purify 95% ethanol extracts from C.

Cyriophyllum. The antibacterial activities were evaluated by MTT method. The results showed 18 compounds were

s B H: 2022-01-15
E€WHE: FRAARR#REA (31360084, 31660103, 32160110) 5 5t M A BRI H (BRHE 34 [2019]2414)
F—1EH . BHEL(1996-) , BRI A, W KR =W ELS 5 BT, (E-mail ) 164451640@ qq.com,

EEESE . RURE, W B, NFH KRR AL EIIY, (E-mail ) t¢j1229@ 163.com,,



156 | I R

43 %

isolated and identified as friedelin (1), a-amyrin palmitate (2), sambuculin A (3), 22-dehydroclerosterol (4),

isopetasin (5), taraxasteryl palmitate ( 6), stigmasterol (7), 22-dehydroclerosterol-3-0-8-D-( 6'-O-margaroyl )-
glucopyranoside (8), 3-0-B-D-galactopyranosyl-( 248) -ethylcholesta-5,22,25-trien (9) , cistanoside D (10) , tortoside
F (11), balanophonin (12), luteoloside (13), acteoside (14), luteolin (15) , acantrifoside E (16) , trichotomside B

(17), cistanoside C (18). Among of them, compounds 2

5, 6, 8-13, 16—18 were all isolated from C. cyrtophyllum

for the first time. Besides, biological activity test showed Compound 13 had antibacterial activity against Streptococcus

uberis. The study enriches the chemical composition of C. cyrtophyllum, and provides reference for the drug development

of anti-mastitis of dairy cows.
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1.1 ## ER AL
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BEL, 28 5t P o B 2 B PN ER SC A% 26 0 Ty D i R
HIB Y KT ( Clerodendrum cyrtophyllum) , &
HEARAS (GZQSY2015D45) A7 T 5t M B J K % K
SR WAL 2 520 %=, 3L 7 i BR B ( Streptococeus
uberis) e EE R (S. agalactiae) T &8 &
ez e defit
1.1.2 BB A=K F)  Avance NEO400 HIA% 7% H 4%
T (2 E BruKer 22 F]) ; Xevo G2-S QTof % it ji%
I (EE Waters 23 1)) 3 UltiMate 3000 %Y &5 %50k #H
AL (FEB R BHECA IRA A ) ; XBridge BEH
C, B HA AR FE (10 mmx250 mm,5 pm, 35 H
Waters 2\ Al ) ; Rotavapor R-3 % i & i€ % 28 & X
(Fit 2 B A5 PR Y 7)) ; LiChroperp RP-18 (40 ~ 63
wm, 7 Merck 73 #] ) ; Sephedex LH-20 ( i it
Pharmacia A 7)) s FEGOIERERR (F S WEFEAL T A
AP ) s ZF-6 B = 5 A 3 B AN (i 5 G R
HBRA T ) s HZT-A1000 £ K F- (4 M 18] £
TAUAS A BRAF]) ; DB-1 R b (3 I [ 42 L 2%
ABRATE]) s 2P BRI (F5 2% Thermo A H)) ;42
A BB PR (35 F BioTek 23 H]) ; MTT BEM: % (Jb
AU Solarbio A=W FHELA PR 7)) 5 PBS Wi R 22 vh
(dE5T Solarbio AW R A R T ) ;SDS + itk
TREREN (s Hrafi, 215 Sigma A A]) ; HEE, &AW
St AT | R TR IE T SE A3 B 4l R (R
FHEAL = AT FR A 7)) 5 BB | S8 55 (1% 43057
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20 FE( AW - WlEE =1 1) BEAR 2459 2
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G 4(114.2 mg) ;Fr.d2 64 (A B - &
MR ZME=30: 1) Sephadex LH-20 ¥ ( 4 W 4% :
HEE=1: 1) WHAERMEEY 5(7.2 mg) ;Fr.d3 &
RERCH: (G Bk © ZBRAHE=20: 1) P21k
AW 6(9.1 mg), Fr.e2 REMH (ML : 4R
LTE=10 : 1) WA EMEE Y 7(9.8 mg) o Fr.fl
ZREBRH (ZFEF R FE=30:1).2 K
Sephadex LH-20 #E( 5 M ke - HEE=1: 1) ¥M
B3NS 8(18.3 mg) ; Fr.2 ZERA (& H
Bt : HEE=30 : 1) BEPSRIEY 9(52.1 mg) .
BUE TR A 397 g, 2 KALW IR D101 X
2% (30% .50% . 70% 90% . 100% ) ¥ & Ve i, 1%
211 AR, 30% L EEGE LT 4 Fr.A;550%
By 3 43 Fr.B1-3570% £ B U6 i 43 Fr.C1-4;
90% Z, 5 P& I W 43 Fr.D1-2; 100% 2. B 3% B 7 43
Fr.E, Fr. B2 & J # RP-18 #: 2r B, H B - /K
(35% ~ 100% ) # £ Ve i, #5 %] Fr.B2-1 ~ Fr.B2-4,
B Fr.B2-3 45 2 YK Sephadex LH-20 A3 ( 1) vkt
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m/z:449.4 [ M+Na]",'H-NMR (400 MHz, CDCI, )
8:1.18 (3H,s, H-28),1.05(3H, s, H-27),1.01
(3H,s,H-30),1.00(3H,s,H-26),0.95(3H, s, H-
29),0.88(3H,d,J = 6.5 Hz,H-23),0.87(3H,s,
H-25),0.72 (3H, s, H-24) ;" C-NMR ( 100 MHz,
CDCl,) 6:22.41(C-1),41.65(C-2),213.36(C-
3),58.34(C-4),42.27(C-5) ,41.41(C-6) ,18.37
(C-7),53.22(C-8),37.57(C-9),59.60 ( C-10) ,
35.47(C-11),30.12(C-12),39.38(C-13),38.42
(C-14),32.55(C-15),36.14 (C-16),30.63 ( C-
17),42.91(C-18),35.75(C-19),28.30(C-20) ,
32.90(C-21),39.82(C-22),6.96(C-23),14.79
(C-24),18.08(C-25),18.80(C-26),20.39 ( C-
27),32.22(C-28),35.16(C-29),31.92(C-30) ,
Db 4 5 SCHk ( Toshihiro et al. |, 1992) — 3k, fit 4
EEY 1 AR,

aEw 2 ARy, CHy, O0,, ESI-MS
m/z:687.4 [ M+Na]"_,"H-NMR (400 MHz, CDCL,)
8:5.12(1H,t,J = 3.6 Hz,H-12) ,4.51 (1H, m, H-
3),2.29(1H, m,H-2"),1.07(3H,s, H-27),1.01
(3H,s,H-25),0.98 (3H,s, H-26),0.92 (3H, d,
J = 7.2 Hz,H-30) ,0.91(3H,s,H-23),0.89(3H,
s,H-24),0.89(3H,d,J = 6.7 Hz, H-29),0.80
(3H, s, H-28) ;" C-NMR ( 100 MHz, CDCl,) §:
38.59(C-1),23.79(C-2),80.75(C-3),37.90 ( C-
4),55.41(C-5),18.40(C-6),33.02(C-7) ,40.18
(C-8),47.78(C-9),36.95(C-10),23.52(C-11) ,
124.48 (C-12),139.78 (C-13),42.22 ( C-14),
28.81(C-15),26.76 (C-16),33.90( C-17),59.21
(C-18),39.76 (C-19),39.80 ( C-20),31.40 ( C-
21),41.69(C-22),28.24(C-23),17.01(C-24),
15.88(C-25),16.97 (C-26),23.39(C-27),28.24
(C-28),17.66 (C-29),21.55(C-30);173.88( C-
1'),35.02(C-2"),34.58-22.85( C-3'-15") , 14.28
(C-16") . VL %4l 5 SCHk ( Fatma et al.,2016) —
B EALE Y 2 i a-amyrin palmitate

a3 EIEH AR K, ClH,0,, ESI-
MS m/z: 687.6 [ M+Na]",' H-NMR ( 400 MHz,
CDCl,) 6:4.69(1H,s,H-29) ,4.57(1H,s,H-29) ,
4.47(1H,dd,J = 10.6,5.7 Hz,H-3) ,2.30(2H,1t,
J =7.5Hz,H-2"),1.68(3H,s,H-30),1.03(3H,
s,H-27),0.94 (3H,s,H-24) ,0.86(3H,s, H-23) ,
0.79 (3H,s, H-16") ; "C-NMR ( 100 MHz, CDCI,)

8:37.98(C-1),23.89(C-2),80.78(C-3),38.51
(C-4),55.52(C-5),18.14(C-6),34.35(C-7),
40.99(C-8),50.48(C-9),38.19(C-10),21.09( C-
11),25.32(C-12),37.23(C-13) ,42.97(C-14) ,
27.58(C-15),35.71(C-16) ,43.14 (C-17) , 48.43
(C-18),48.15(C-19),151.10(C-20),29.85( C-
21),40.14 (C-22),28.11(C-23),16.12(C-24),
16.72(C-25),16.31(C-26),14.66( C-27) ,18.35
(C-28),109.50(C-29),19.43(C-30);173.89( C-
1'),35.01(C-2"),25.24(C-3"),29.32-29.97 ( C-
4'-13"),32.08 (C-14"),22.84 ( C-15"),14.27 ( C-
16") . DL E##E 5 3CHk (Lin & Tome, 1988) — 2,
B A Y 3 2 sambuculin A,

k&M 4 JCEEIRSS &, C,H, O, ESI-MS
m/z:433.3 [ M+Na]*,'H-NMR (400 MHz, CDCl,)
8:5.35(1H,d,J = 3.5 Hz,H-6) ,5.24(1H,dd,J =
15.3,7.9 Hz, H-22),5.21 (1H,dd,J = 12.7,7.5
Hz, H-23),4.69 (2H, m, H-27),3.93 (1H, m, H-
3),1.25(3H,s,H-19),1.65(3H,s, H-26),1.02
(3H,d,J = 4.7 Hz,H-21),0.83(3H,t,J = 7.6
Hz, H-29),0.69 (3H, s, H-18); "C-NMR ( 100
MHz,CDCl,) 8:37.33(C-1),31.72(C-2),71.92
(C-3),42.34(C-4),140.82(C-5),121.80(C-6),
31.98(C-7),32.02(C-8),50.23(C-9),36.60 ( C-
10),21.15(C-11),39.76 (C-12) ,42.35(C-13) ,
56.93(C-14),24.40(C-15),29.79 ( C-16) ,55.96
(C-17),12.14(C-18),19.48 (C-19),40.28 ( C-
20),20.88(C-21),137.29(C-22),130.12(C-23),
52.08 (C-24), 148.71 (C-25),20.31 (C-26),
109.60( C-27) ,25.79( C-28) ,12.23(C-29) . L) I
Bt 5 S0k (Kitajima & Tanaka, 1993) — %, #i %
EALEWY) 4 A 22-dehydroclerosterol

k& s Tk, CyHy Oy, ESI-MS
m/z:339.2 [ M+Na]*,"H-NMR (400 MHz, CD,0D)
5:6.12(1H,m,H-3") ,5.76(1H,s,H-9) ,2.38-2.44
(2H,m,H-2),2.07(3H,s,H-13) ,1.98(3H,d,J] =
1.5 Hz,H-5") ,1.89(3H,s,H-4") ,1.87(3H, s, H-
12),1.04(3H,s,H-14) ,1.02(3H,d,J = 6.8 Hz,
H-15) ;" C-NMR (100 MHz, CD,0D) &:31.46( C-
1),29.70(C-2),73.27(C-3) ,46.28 (C-4) ,42.23
(C-5),40.77(C-6),127.79(C-7) ,192.36 (C-8) ,
125.67 (C-9), 167.43 (C-10), 144.29 (C-11),
20.96 (C-12),21.46(C-13),16.16(C-14),9.80
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(C-15);167.58(C-1"),126.93(C-2"),137.56 ( C-
3'),14.57(C-4") ,19.36(C-5") ., VA b %¥8 5 ik
(Wang et al.,2014) — 3, B 2L 5% 5 H
1sopetasin ,

&Y 6 TEEIRES i, CHy,0,, ESI-MS
m/z:703.6 [ M+K]*,'H-NMR (400 MHz, CDCI,)
8:4.64(2H,d,J = 7.1 Hz,H-30) ,4.48 (1H,dd,
J = 10.7,5.6 Hz,H-3) ,1.04(3H,s, H-27) ,1.03
(3H,s,H-26) ,1.00(3H,s,H-25),0.99 (3H, s, H-
28),0.90(3H,s,H-23),0.88(3H,s, H-24) ,0.87
(3H,d,J = 6.0 Hz, H-29) ,0.84 (3H,s, H-16") ;
C-NMR (100 MHz, CDCl,) &:38.44(C-1),23.71
(C-2),80.55(C-3),37.85(C-4),55.47(C-5),
18.17(C-6) ,33.98(C-7),40.95(C-8),49.94 ( C-
9),37.02(C-10),21.40 (C-11),25.18 (C-12),
38.75( C-13),42.33(C-14),25.87 (C-15) ,40.01
(C-16),35.28 (C-17),47.65 ( C-18),38.54 ( C-
19),153.66( C-20),25.04( C-21),39.02(C-22),
27.97(C-23),16.57(C-24),15.89(C-25),16.36
(C-26),14.14(C-27),26.30 ( C-28),19.25( C-
29),107.40( C-30) ;173.75(C-1") ,34.05( C-2") ,
25.18(C-3"),29.69 (C-4'-C-13"),31.94 (C-14") ,
22.71(C-15"),18.10( C-16") ., DA b %4l 5 S ik
(Patra et al., 1981) — 8, M X Etk &Y 6 K
taraxasteryl palmitate,

&7 AGEIRSEE S, CuH, 0, ESI-MS
m/z:451.4 [ M+K]*,'H-NMR (400 MHz, CDCI,)
8:5.35(1H,d,J = 5.1 Hz,H-6) ,5.15(1H,dd,J =
15.2,8.6 Hz,H-22),5.02(1H,dd,J = 15.2,8.6
Hz,H-23) ,3.53(1H,m,H-3) ,1.01(3H,s,H-19) ,
0.92(3H,d,J = 6.5 Hz,H-21),0.85(3H,d,J =
3.5 Hz, H-27),0.83(3H,d,J = 1.7 Hz, H-26) ,
0.81(3H,d,J = 4.5 Hz, H-29),0.68 (3H, s, H-
18) ;*C-NMR ( 100 MHz, CDCl,) 8:37.39(C-1),
29.29(C-2),71.96(C-3) ,42.46(C-4) ,140.89 ( C-
5),121.87(C-6),32.04(C-7),32.04(C-8),50.27
(C-9),36.65(C-10),21.23(C-11),39.82(C-12),
42.42(C-13),56.91 (C-14) ,24.45(C-15),29.07
(C-16),56.19 (C-17),12.00 ( C-18),19.54 ( C-
19),40.64(C-20),21.23(C-21),138.46 (C-22),
129.41(C-23),51.38(C-24),31.78(C-25),21.36
(C-26),19.17 (C-27),25.55(C-28),12.12( C-
29) . LA E#E 5 SCmR (B AR DY 5, 2021 ) — 2 K

KRB T G R,

k&Y 8 kY, C, Hy O,, ESI-MS
m/z:847.6 [ M+Na]*,'H-NMR (400 MHz, CDCI,)
6:5.35(1H,d,J = 3.3 Hz,H-6) ,5.23(1H,dd,J =
15.2,7.8 Hz,H-22) ,5.17(1H,dd,J = 15.2,7.1
Hz,H-23),4.70(2H, m,H-27) ,4.37(1H,d,J =
7.6 Hz,H-1") ,1.99(3H,s,H-26),1.02(3H,s, H-
19),1.01(3H,d,J = 6.6 Hz,H-21) ,0.99(3H, s,
H-18),0.81(3H,s,H-29),0.69 (3H, s, H-17") ;
P"C-NMR (100 MHz,CDCl,) 6:37.30(C-1),31.95
(C-2),79.72(C-3),39.70(C-4),140.36 (C-5),
122.06(C-6),34.29(C-7),31.88(C-8),50.19( C-
9),36.72(C-10),21.08 (C-11),38.93(C-12),
42.27(C-13),56.87(C-14),25.00( C-15),28.72
(C-16),55.92(C-17),12.06 (C-18),19.38 ( C-
19),40.23(C-20),20.85( C-21),137.16(C-22),
130.12 (C-23),52.01 (C-24), 148.55 (C-25),
20.22(C-26),109.55(C-27),25.71(C-28),12.14
(C-29);101.26(C-1"),76.18(C-2"),73.77 (C-
3'),73.42(C-4"),70.38 (C-5"),63.57 (C-6");
174.33(C-1"),34.29(C-2"),31.88(C-3"),29.70
(C-4"-C-14") ,24.33(C-15") ,22.71(C-16") ,14.13
(C-17") o VA B8 5 3CHR (Xu et al.,2013) —3K,
W AL & W) 8 A 22-dehydroclerosterol-3-0-B-D-
(6'-0-margaroyl ) -glucopyranoside ,

E™ 9 HEOTLEEK K, Ci3Hy, O, ESI-
MS m/z: 595.4 [ M+Na]*,' H-NMR ( 400 MHz,
DMSO) 6:5.33(1H,s,H-6),5.22(1H,dd, J =
12.6,4.8 Hz,H-22) ,5.19(1H,dd,J = 12.2,5.1
Hz,H-23),4.68 (2H,s, H-27),4.22(1H,d,J =
7.8 Hz,H-1"),1.61(3H,s,H-26) ,0.98(3H,d,J =
6.7 Hz,H-21) ,0.96(3H,s,H-19) ,0.79(3H,t,J =
7.3 Hz,H-29),0.67(3H,s, H-18) ;" C-NMR ( 100
MHz,DMSO) 6:36.85(C-1),31.43(C-2),76.95
(C-3),38.34(C-4),140.48(C-5),121.21(C-6),
29.29(C-7),31.43(C-8),49.65(C-9),36.25(C-
10),21.49(C-11),38.34(C-12),41.80(C-13),
56.26( C-14),23.88(C-15),28.31(C-16),55.30
(C-17),11.88(C-18),19.12(C-19),40.44 ( C-
20),19.94(C-21),136.84(C-22),129.59(C-23),
51.31 (C-24),147.70 (C-25), 20.71 (C-26),
109.98 ( C-27),25.23 (C-28), 12.02 (C-29);
100.81(C-1"),73.49(C-2"),76.78 (C-3"),70.11
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(C-4'),76.95(C-5"),61.11(C-6"), UL F3iR 5
SCHK ( Saeedan et al., 1997) —F, W EWEY 9
A 3-0-B-D-galactopyranosyl-( 248 ) -ethylcholesta-5 ,
22 ,25-trien,

EW 10 % E AR K, C, H,y 0,5, ESI-MS
m/z:675.3 [ M+Na]*,"H-NMR (400 MHz, DMSO)
8:7.56(1H,d,J = 15.8 Hz,H-7'),7.29(1H,d,
J = 1.7 Hz,H-2"),6.82(1H,d,J = 8.0 Hz, H-
5'),6.40(1H,d,J = 15.8 Hz,H-8') ,5.06 (1H,s,
H-1"),4.38(1H,d,J = 7.8 Hz,H-1") ,3.82(3H,
s,3-0CH;) ,3.79 (3H,s,3'-0CH;) ,2.76 (2H, m,
H-7),1.12(3H,d,J = 6.1 Hz, H-6"); "C-NMR
(100 MHz,DMSO) §:132.80(C-1),112.70(C-2),
147.90( C-3) ,147.42(C-4) ,117.34(C-5) ,121.25
(C-6),36.68 (C-7),72.22 (C-8), 56.41 (3-
OCH,) ;127.05(C-1") ,117.96 (C-2") ,151.54 ( C-
3'),149.77(C-4") ,115.56 (C-5") ,124.99( C-6") ,
147.80 ( C-7'), 113.98 ( C-8'), 167. 65 ( C-9'),
57.33 (3'-0CH,) ; 104.03 ( C-1"),76.21 ( C-2"),
80.95 ( C-3"),70.51 (C-4"),76.24 ( C-5"),62.43
(C-6")3102.97 (C-1"),72.07 (C-2"),71.87 ( C-
3") ,73.37(C-4"),70.83(C-5"),19.79 (C-6") .
DL B 5 00k (R A 2017) — 3, U e e
Y10 HRAREH D,

AP 11 R E AR K, C,H,0,,, ESI-MS
m/z:541.2 [ M+Na]*,'H-NMR (400 MHz,CD,0D)
8:9.57(1H,d,J = 7.9 Hz,H-9") ,7.61(1H,d,J =
15.7 Hz, H-7') ,7.00 (1H,d,J = 1.8 Hz, H-2),
6.86(1H,dd,J = 8.2,1.9 Hz,H-6) ,6.78 (1H,d,
J = 8.1 Hz,H-5) ,6.74(1H,dd,J = 8.0,16.0 Hz,
H-8'),4.37(1H,d,J = 7.8 Hz,H-1"),3.91(3H,
s,3-0CH;),3.83(3H,s,3'-OCH;) ; "C-NMR ( 100
MHz, CD,0D) &:133.52 (C-1),110.82(C-2),
149.12(C-3),147.83(C-4) ,116.17(C-5) ,119.96
(C-6),90.18 (C-7),52.17(C-8),71.95(C-9),
56.44 (3-0CH,) ; 129.67 (C-1"),114.39 (C-2"),
145.92 ( C-3"), 152.75 (C-4"), 131.33 (C-5"),
120.29 ( C-6"), 156.26 ( C-7"), 127.14 ( C-8'),
196.28 (C-9'),56.76 (3'-0OCH, ) ; 104.34 ( C-1") ,
75.14 (C-2"),78.03 (C-3"),71.56 (C-4"),78.17
(C-5"),62.69(C-6") , LA I ¥4 5 SCiik ( & A,
2007) — 3, MU E AP 11 4 tortoside F,

b &9 12 RHE AR K, CyH,, 04, ESI-MS
m/z:379.1 [ M+Na]*,'H-NMR (400 MHz,CD,0D)
5:9.58(1H,d,J = 7.8 Hz,H-9') ,7.62(1H,d,J =
15.8Hz, H-7') ,7.29 (1H, s, H-6") ,7.23 (1H, d,
J = 1.3 Hz,H-2"),6.95(1H,d,J = 1.8 Hz,H-2),
6.83(1H,dd,J = 8.2,1.8 Hz,H-6),6.78 (1H,d,
J = 8.1 Hz,H-5) ,6.69(1H,dd,J = 15.7,7.8 Hz,
H-8'),5.61(1H,d,J = 6.4 Hz,H-7) ,3.91(3H,s,
3’-0CH,), 3.82 (3H, s, 3-OCH, ) ; "C-NMR ( 100
MHz, CD,0D) & 133.91 (C-1),110.55(C-2),
149.19(C-3),147.83(C-4),131.25(C-5),119.99
(C-6),90.10 (C-7),54.65(C-8),64.54(C-9),
56.78 (3-0CH, ) ; 129.62 ( C-1"), 114.21 (C-2"),
146.02 ( C-3"), 152.94 ( C-4"), 130. 85 ( C-5'),
119.80 ( C-6"), 156. 16 ( C-7'), 127.09 ( C-8'),
196.19(C-9'),56.37(3'-0CH,) , I F%4lE 53¢
MR(Li et al.,2017) — 8, %S EEY 12 K
balanophonin,,

k&Y 13 % @k K, C, Hy O,,, ESI-MS
m/z:471.1 [ M+Na]*,"'H-NMR (400 MHz, DMSO)
5:12.99(1H,s,5-0H) ,7.44(1H,d,J=8.3,2.2Hz,
H-6'),7.42(1H,d,J = 2.1 Hz,H-2"),6.90(1H,
d,J = 8.3 Hz,H-5'"),6.78(1H,d,J = 2.1 Hz, H-
8),6.75(1H,s,H-3) ,6.44(1H,d,J = 2.1 Hz, H-
6),5.08(1H,d,J = 7.4 Hz,H-1") ; *C-NMR ( 100
MHz, DMSO) &: 164.50 (C-2), 103.20 ( C-3),
181.94(C-4),161.16(C-5),99.56 (C-6) ,162.97
(C-7),94.74(C-8) ,156.98(C-9),105.37(C-10) ;
121.39 ( C-1'), 113.60 ( C-2"), 145.82 ( C-3"),
149.98 (C-4"), 116.02 ( C-5"), 119.21 ( C-6") ;
99.88 (C-1"),73.15(C-2"),77.19 (C-3") , 69.56
(C-4"),76.42(C-5") ,60.63(C-6") . UL F%# 5
SCHR (R AR, 2013) — 2, MO EAR A Y 13 AR
FREAT

k&Y 14 5k K, Cy Hy 0,5, ESI-MS
m/z:647.2 [ M+Na]*,'"H-NMR (400 MHz,CD,0D)
8:7.56(1H,d,J = 12.8 Hz,H-7'),7.03 (1H,d,
J = 1.4 Hz,H-2"),6.92(1H,dd,J = 8.0,1.4 Hz,
H-6'),6.75(1H,d,J = 6.6 Hz,H-5") ,6.67(1H,
d,J = 1.4 Hz,H-2),6.65(1H,d,J = 6.4 Hz, H-
5),6.52(1H,dd,J = 1.4,7.8 Hz,H-6) ,6. 25( 1H,
d,J = 12.7 Hz,H-8'),5.16 (1H, s, H-1") , 4.34
(1H,d,J = 6.3 Hz,H-1"),1.06(3H,d,J = 4.9
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Hz,H-6") ; "C-NMR( 100 MHz, CD,0D) §:131.39
(C-1),117.07(C-2) ,145.94(C-3) ,144.49(C-4) ,
114.55(C-5),121.26 (C-6),36.41 (C-7),70.33
(C-8);127.53(C-1"),116.28 (C-2"), 146.66 ( C-
3'),149.65(C-4") ,116.48(C-5") ,123.25(C-6"),
148.01 (C-7"), 115.17 (C-8"), 168.31 ( C-9');
104.00( C-1") ,76.04 ( C-2") ,81.65( C-3") ,71.91
(C-4"),75.78 (C-5"),62.19 ( C-6") ; 102.94 ( C-
1) ,72.18 (C-2"),72.21 (C-3") ,73.66 ( C-4") ,
70.42(C-5"),18.40( C-6") ., LA % H 5 SChk (&
HEFEAF,2016) — B, MU E W 14 R Tt
R

EW 15 BHEKRAK,CH,04,ESI-MS m/z:
309.0 [M+Na]*,'H-NMR (400 MHz,CD,0D) §:
12.96 (1H,s,5-OH), 10.81 (1H, s, 7-OH) , 9.91
(1H,s,3'-OH),9.39(1H,s,4'-OH) ,7.40 ( 1H,
dd,J = 8.3,2.3 Hz,H-6"),7.38(1H,d,J = 2.2
Hz,H-2'),6.88 (1H,d,J = 8.3 Hz, H-5'),6.66
(1H,s,H-3),6.43(1H,d,J = 2.1 Hz,H-8),6.18
(1H,d,J = 2.0 Hz, H-6) ;" C-NMR ( 100 MHz,
CD,0D) 8:164.76(C-2),102.48(C-3),182.49( C-
4),161.85(C-5),98.78 (C-6),164.97 (C-7),
93.65(C-8),158.05(C-9),103.91(C-10) ;122.32
(C-1"),112.78(C-2"),145.68(C-3"),149.64 ( C-
4y ,115.41(C-5"),118.92(C-6") ., VI ¥ 5 X
k(2258 7246 ,2005) — 3, i E b &9 15 AR
BRFER

k&YW 16 A, C,H,,0,, ESI-MS m/z:
379.1 [M+Na]*,'H-NMR (400 MHz, DMSO) §:
6.68(2H,s,H-3,5),6.33(1H,d,J = 16.3 Hz, H-
7),6.24(1H,m,H-8) ,4.89(1H,d,J = 7.3 Hz, H-
1'),3.76 (6H, s, 2-0OCH,, 6-0CH, ) , 1.83 (3H, d,
J = 5.8 Hz,H-9) ; "C-NMR ( 100 MHz, DMSO) &
134.07(C-1),153.16 (C-2,6),104.54 (C-3,5),
133.62(C-4),131.21(C-7),125.34(C-8),18.61
(C-9),56.81(2-0CH,, 6-0CH;) ;103.09 (C-1"),
74.64 (C-2"),77.66 ( C-3"),70.40 ( C-4"),77.00
(C-5"),61.37(C-6") . LA %4 5 SCik ( X1 e 45
2015) — 3, MU E LAY 16 4 acantrifoside E .,

k& 17 AR, C, Hy O, ESI-MS
m/z:665.3 [ M+Na]*_,'H-NMR (400 MHz,CD,0D)
5:6.47(1H,s,H-14) ,4.44(1H,d,J = 7.9 Hz, H-

1'),4.33(1H,d,J = 7.8 Hz,H-1") ,3.22(1H,d,
J = 7.9 Hz,H-3),1.20(3H,s,H-20),1.19(3H,d,
J=6.8 Hz,H-17),1.17(3H,d,J = 6.9 Hz, H-
16),1.01 (3H, s, H-18),0.86 (3H, s, H-19);
BC-NMR (100 MHz,CD,0D) §:34.59(C-1),26.53
(C-2),88.10(C-3),39.41(C-4),52.72(C-5),
18.87 (C-6),33.12(C-7),133.52(C-8), 132.28
(C-9),38.87(C-10),147.54 (C-11),141.10( C-
12),139.48(C-13) ,116.46( C-14) ,25.24(C-15) ,
22.51(C-16),22.80(C-17),27.84(C-18),16.92
(C-19),19.55(C-20);106.62 (C-1"),73.83 ( C-
2'),76.86 (C-3"),70.31 (C-4"),76.74 (C-5"),
61.44(C-6");103.96( C-1"),74.08 ( C-2"),79.07
(C-3"),69.66(C-4"),76.65(C-5"),60.90( C-6") ,
DA 8 5 SCHR (Hu et al.,2018) — 2, # % E 1k
A% 17 2~ trichotomside B,

fRE&YW 18 WRE KK, C, H, 0,4, ESI-MS
m/z:637 [ M-H]~,'H-NMR (400 MHz, CD,0D) §:
7.59(1H,d,J = 15.8 Hz,H-7"),7.07 (1H,s, H-
2'),6.95(1H,d,J = 8.3 Hz,H-6") ,6.80(1H,d,
J = 3.2 Hz,H-5") ,6.78(1H,d,J =3.2 Hz,H-2),
6.73(1H,d,J = 1.8 Hz,H-5) ,6.66(1H,d,J = 1.8
Hz,H-6),6.28 (1H,d,J = 15.9 Hz, H-8'),5.19
(1H,s,H-1"),4.37(1H,d,J = 7.9 Hz, H-1"),
3.80(3H,s,3-0CH,) ,2.80(2H,t,] = 6.8 Hz, H-
7),1.09(3H,d,J = 6.2 Hz,H-6") ; "C-NMR ( 100
MHz, CD,0D) &;132.71 (C-1), 116.97 (C-2),
147.12(C-3) ,146.66(C-4) ,112.69(C-5) ,121.14
(C-6),36.40 (C-7),72.22 (C-8), 56.40 ( 3-
OCH,) ;127.53(C-1"),115.18(C-2"),147.37 ( C-
3'),149.63(C-4"),116.48(C-5"),123.23(C-6"),
147.97 (C-7'), 114.57 ( C-8"), 168.27 ( C-9") ;
104.02( C-1"),76.03 ( C-2"),81.63( C-3"),71.93
(C-4"),75.80 (C-5"),62.22 ( C-6"),102.93 ( C-
1"),70.43 (C-2"),72.02(C-3"),73.67 (C-4"),
70.32(C-5"),18.42( C-6") , DAL ¥u¥s 5 Ciik (2=
KA, 2005) — B, R E LAY 18 S R K %%
1 C.
22 MIEEYER

SR MTT 320042 K 75 R 32 00 X8 L o 4 3K 1A
TeFLEERK R B PRI P, A5 R BoR, IE T BEER AL
Fr.B3 Fr.C1 Fr.D2 #4153 % 2L b5 6% 2K 0 A o i 1%
P, IC5, 53510 7.02.0.89 .6.79 mg « mL™"; Fr.B3 |
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Fr.C1.Fr.C3 Fr.C4 Fr.D2 5 } R 29 %} JC 7 5 Bk
HAPUE TS, 10,40 %) 2.38.0.72,1.31 .4.63 ,
0.98 mg - mL", X FEH Fr.C1 #07 HA — 2 ML
s E

K FH TRVRE 1 7 32 %k 28 3 KL 7 3 P A 4 7 8 467

Fr.C1 70815 201 2 A SRk 6 9 347 P i T M
D, e 25 oM A 9 13 ST RL S A ER A —
A 1% M MIC 4 0.18 mg » mL™, X JCFLA%E BR 14
JG A A 35 v 5 1k & 9 14 3L 5 Bk 1 A G L
R B 349 0 W S 1 o 9
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s s NP L 28 7 18 ME A, LA
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U TR (%A A P B A R P A AT T (4 2
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