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ey i EY A A5 SCHik
Labdane 7 1 scoparicol A CysH3, 04 [12]
2 scoparic acid B Cy5H3, 05 [13]

3 scoparicols C Cy7H3505 [11]

4 scoparicols D Cy7H3505 [11]

5 scoparicol B CysH3,04 [12]

6 scoparic acid C CyH3, 05 [13]

7 scoparic acid E CyH3, 04 [14]

8 scoparic acid D CpoH35 04 [6]

9 scoparic acid A Cy7H3605 [13]

10 scopadiol CyyHy50, [15]

11 scopanolal CyrH304 [15]

12 scopadiol decanoate C37Hs5605 [15]

13 4-epi-To-0-acetylscoparic acid A CoH3304 [16]

14 7 a-hydroxyscopadiol Cy7H3505 [16]

15 Ta-0-acetyl-8,17B-epoxyscoparic acid A CoH33 04 [16]

16 (7S) -4-epi-7-hydroxyscoparic acid A Cy;H3604 [16]

17 2a-hydroxyscopadiol Cy7H3505 [10]

Scopadulane 7Y 18 scopadulcic acid A Cy;H3, 04 [17]
19 scopadulcic acid B Cy7H3,05 [17]

20 dulcinodiol CyHs 0y [15]

21 4-epi-scopadulcic acid B Cy7H3, 05 [16]

22 scopadulciol CyH304 [18]

23 neo-dulcinol CyH;30, [16]

24 dulcinodal-13-one CyyH3,0, [16]

25 4-epi-Ta-hydroxydulcinodal-13-one Cy;Hyy Os [16]

26 dulciodiol CpyHi0, [15]

27 iso-dulcinol CyHy604 [15]

28 dulcinodal Cy7H3605 [15]

29 dulcidiol CyyHy50, [15]

30 diacetyl scopadol CpH3305 [19]

31 1B-hydroxydulcinodal-13-one Cy7H3,05 [11]

Aphidicolan %4 32 scopadulin CyyHy6 05 [20]
33 aphidicolin CyH3 Oy [21]

Chain 7! 34 8-hydroxy-2-( 6-hydroxy-4-methyl-hex-4-enylidene ) -6 , 10-dimethyl-undeca-5,9-dienyl ester Cy,H30, [19]
35 6-hydroxy-2-( 6-hydroxy-4-methyl-hex-4-enylidene ) -4, 8-dimethyl-undeca-4, 8-dienyl ester CyHs60y [19]

#2 BHERWZEELAD T PR3 A3,

G AR EA S 37 SCHk
36 ifflaionic acid C3yHy505 [23]
37 ifflaionic acid methyl ester C3Hs004 [10]
38 dulcioic acid C3H05 [23]
39 dulcioic acid methyl ester C3,Hs,04 [24]
40 acetate of methyl dulcioate C33Hg, Oy [24]
41 glutinol C3Hs0 O [23]
42 glutenol C30Hs0 [25]
43 glutinone C30HyO [26]
44 taraxerol C3Hs0 [27]
45 friedelin C3Hs0 O [23]
46 a-amyrin C30 Hs, 0 [23]
47 betulinic acid C3yHy505 [23]
48 lupeol C3Hso O [25]

1.3 Ak AR EN, HKIFREER-3-
FRATAEY (51 ~58) WIAE Rk i i R 2 R #5 bt
R, TR T 0, #E T T A0 i A R
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0 1 R=COOH 3 Re Bu 6R;=COOH, R,=CHO
R= §-OH
I} 2 R=CH,0H 4 R= a-OH 7 R=R,=COOH
HO

8 R;=COOH,R ; =OAc,R 3 =CH,0H

9 R;=COOH,R ,=H, Ry=CH,0H

10 R, =Ry=CH,OH, R =H

11 R;=CH,OH,R,= H,R;=CHO

12 R,=CH,0H,R,= H,R;=CH,00C(CH 5)§CH;
13 R;=CH,OH,R,= H,R;=CH,CH;

14 R, =R;=CH,0H,R ,=OAc

15 R,=COOH, R,=OH,R ;=CH,0H

18 R;=R4=H,R,=COOH,R 3=CH,OH
19 R;=R4=H,R,=CH3,R;=COOH

20 R,=OH,R ;=R 3=CH3,R4=H

21 R;=R4=H,R,=COOH,R 3;=CHj;

22 R;=R4=H,R,=CH3,Rs=CH,OH
23 R=H,R,=R;=CH3R,=OH

24 R,=H,R,=CH;,R;=CHO,R ,=H
25 R,=H,R,~CH;, ,R;~CHO,R ;~OH 28 R,=OH,R,~R;=CH,

26 Ry=R,=H,R,=CH; ,R;= CH,0H 29 R,=H,R,=CH3, Ry=CH,OH
27 R,=OHR ,-R;=CH; R ,=H

OH
Ry

H

S X =Y 33 R;= H,R,=COOH,R ;=COC ¢H;,R /=CH;
COOCH ;H,C VH R M R, 32 R,= OH.R,~CH,0H R ;=H,R ,~CH,0H
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34 35

B1 BHHERHZERNAWERK

COOCH 3 COOR ,

38 Rj=R,=H
39 Ry=H,R,=CHj

4O R=ACR=CH; g

47 R;=OH,R,=COOH
48 R =OH,R,=CHj

B2 BHHERHZERNAWEHK
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%' AR B 43 BN
49 (2R) -7-methoxy-2H-1,4-benzoxazin-3( 4H ) -one-2-0-B-galactopyranoside Ci5sHgNO, [29]
50 (2R) -2-( B-D-glucopyranosyloxy ) -7-methoxy-2H-1,4-henzoxazin-3(4H ) -one Ci5sHgNO, [29]
51 (2R) -2-( B-D-glucopyranosyloxy ) -4, 7-dimethoxy-2H-1,4-benzoxazin-3( 4H ) -one CgH, NO [29]
52 2-hydroxy-2H-1,4-benzoxazol-3-one CgH,;NO,4 [30]
53 7-methoxy-2,4-hydroxy-1,4-benzoxazin-3( 2H ) -one CoHg NOs [25]
54 (2S)-2,7-dihydroxy-2H-1,4-benzoxazin-3 (4H ) -one CgH;NO, [31]
55 (2R) -7-hydroxy-2H-1,4-benzoxazin-3( 4H ) -one-2-0-B-D-glucopyranosid C,oHyNO, [31]
56 (2R) -7-methoxy-2H-1,4-benzoxazin-3( 4H ) -one-2-0-B-D-glucopyranoside C, H; NOg [31]
57 (25) -7-hydroxy-2H-1,4-benzoxazin-3( 4H) -one-2-0-B-D-glucopyranoside CoHyNOg [31]
58 6-methoxy-benzoxazolin-2( 3H) -one CgH,;NO,4 [31]
59 benzoxazolinone C;H;NO, [27]
60 coixol CgH,;NO,4 [29]
61 1-hydroxy-6-methoxy-2-benzoxazolinone CgH,;NO, [29]
62 3,6-dimethoxy-benzoxazolin-2( 3H ) -one CoHyNO4 [29]
63 6-methoxybenzoxnzolinone CgH;NO; [10]
64 scoparic zolo Cy;H;;NO, [31]
65 procaine Ci3HyN, 0, [32]
66 epinephrine CoH3NO, [33]
67 norepinephrine CgH,;NO; [33]
68 benzoxazine CgH,NO [27]
69 cyclohexylamine CeH ;3N [32]
70 dextromoramide CpsHzx N, 0, [32]
71 1-methyl-2-pyrrolidinone C5HyNO [32]
72 2-heptadecyl-2-imidazoline CyoHyoN, [32]
73 n,_acetylspermine CHyN, O [32]
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Hj, Ry=Rg=H

74 R;=R3=OH,R;=R4=R¢=R;=Rgy=H.Rs=OCH3

75 R;=R3=OH,R,=R4=Rs=R¢=Rg= H.R;=OCH

76 R;=OH.R,=R4=Rs=R¢=R;=Rg= H.R3=R;=OCH3

77 Ry=R3= OH, Ry=R4=R¢=R7= OCH3, Rs=R7=H

78 OCH3 ., Rs=Rg=H

7 Hj Ry=Rs=R¢=H

80

82

83

84

85

86 Z

87 =R =t

P _

89 =R =]

% = =OCH3 Rs=R¢=H
=R3=R,=R;~ =oc11;

92 R,=OH,

94 RIOCH  .R2=R4-R5-R6=R7=RS=H,R3=0GIc

95 Ry=R;=OH,R,=OCH 3,R3=0GleA R ;=R s=R¢=Rg=H
R3=R=Rg=OH,R ,=Rs=R ¢=H,R;=Glc

=Ry=OILR,=Gle. Ry=Rs=R¢=H

R,=0GleA,R 3=Ry=OH

31eA R 3=Rs=R ¢=H

100 R, Rp=OGIeA,R=OH

102 R, = ORut, Ry=R;=OH

103 R =R3= LR s=R¢=Rg=H

104 R,=F =H.R =Ara

107 Ry=OH,R ;=R 3=OCH ; R ~Rs=R¢-Rg=H R,=OGle

111 Ry=R;=OH,R,=ORut,R 3=R s=R s=R¢=H,R;=OCH
111 R;=R3=R;=OH,R ;=R ;=Gle,R =R g=Rg=H
113 Ry=R;=Rs=Rg=H,R,=ORut,R 3=R,=OCH; , R;=OH

O]
OH "
]]()/@ O ()
HO!

OH O

R7
(0]

R=C;H;0,
105 R-CONH,
R-COONa Ol

)I\()

108 R=OH.R,=C3H;0,
109 Ry=H,R,=C3H;0,
110 R;=H.R,=OH
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ML T2 A H] COX-2 3 M A%
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F4 HHERHERELEY OH 115 R;=R,=R,=H.R+=COOHR =OH
4 EWAHR AT o wdt o MOH R e MRS gﬁiiggﬁﬁiﬁﬁﬂ
74 acacetin CiH 205 [34] HO d % o H/ R, L8 Ri=Ra=R=ReeH L Re=COOL:
75 5,7-dihydroxy-4'-methoxyflavone CieH1205  [35] % ud  H R, R g{: ;FOHR,:E ER;I ?Hé?;hoz
76 apigenin 7,4'-dimethyl ether C;H,05  [35] 14
77 hymenoxin CioHig0g  [19] J_QOH
78 5-demethylnobiletin CaoHyOg  [19] HO O ¢ OH
79 5-hydroxy-6,7,3",4'-tetramethoxyflavone CoHg0;  [35] OH on 0\—352”‘013
80 apigenin CisHi0s — [16] Y Hf o o
81 kaempferol-3,7,4'-trimethyl ether CgHy06  [35] HO 119 HO A s oA
82 scutellarein CisHi06 [ 16] HO 122
83 eupatilin CigHi0,  [19]
84 hispidulin CiH1206 [ 16] w07 J\<j%or<2
85 luteolin CisHi0  [16] Ho/”‘tgwo e on o
86 cirsimaritin Ci7H1 06 [36] © %_Jz\\Hoz oH
87 cirsiliol CpH0;,  [36] u 9, OO’(O}‘OH
88 salvigenin CisHig06  [36] = -
89 5,7-dihydroxy-3'4",6,8-tetrametoxyfavone CoH 505 [13] RO ! gi iiﬁiﬁm
90 acerosin CisHig0g [ 16] HO )
91 nevadensin CigHi0,  [36]
92 5-hydroxy-3',4'6,7,8-pentamethoxyflavone CyoHy00g  [37] Bs5 BHHEFHNERBRREMTEYEARX
93 cynaroside CoHy0yy  [34]
94 homoplantaginin CyH2%0,, [16] o6 FHHEDMEEMEMLED
95 hispidulin-7-0-glucuronide CypHy0p,  [36] e B4 FR iy SRk
96 vitexin CaHy0y  [31] 125 daucosterol C;35Hgo Oy [42]
97 iso-vitexin CaiHy0y0  [31] 126 sitosterol C,Hs, O [43]
98 scutellarin CoHig0y,  [27] . .
99 5,7,8,3'4",5'-hexahydroxy-avonglucuronide CyHis0ps  [38] 127 stigmasterol CoHiO  [44]
100 apigenin-7-0-glucuronide CyH g0, [36] 128 gugenyl-D-glucopyranoside Cy5Hy 04 [39]
101 scutellarin methylester CyoHy0p,  [38] 129 dulcitol CoH1y O [41]
102 isorhoifolin CyrH30044  [27] 130 mannitol CeH1406 [41]
103 vicenin 2 CyH30015  [38] 131 4-acetonyl-3, 5-dimethoxy-p-quinol Gy His0, [31]
104 apigenin-8-C-a-L-arabinopyranoside CyoH 509 [16] 132 sizyvoside 1 CysHp 0, [31]
105 scutellarein-7-0-a-glucuronamide CyHgNOy; [29]
106 sodium scutellarin Gy HyzNa0,y, [29]
107 cirsitakaoside CysHp0y [6]
108 5, 6, 4'-tihydroxy vone 7-0-a-L-2, 3-di-0- C4H3,0,, [39] 125 R=H —0
acetylrhamnopyranosyl-( 1—6) -B-D-glucopyranoside :;: RR:{SICAm} Glco—@—\\ Lo N OH
109 apigenin 7-0-a-L-2, 3-di-0-acetylthamnopyranosyl-(1—  C5H3,0,¢  [39] RO 18 o OH
6)-a-D-glucopyranoside
110 apigenin  7-0-a-L-3-0-acetylthamnopyranosyl-( 1 — C,0H3,0,5  [39] OH s \6} p’ \(\H/\O’Q/
6) -a-D-glucopyranoside HO OH OH
111 linarin CysHz044  [37] 130 _ ‘,,OH
112 vicenm-2 CyH30,5 [31] on
113 pectolinarin CyoH3,045  [16] 132
x5 BHHEHDRRBREGTEVHLEY Ee6 HHERMSHEMEMUSHEHK
pi=a=} PAS R 4 s SCHik
s s ot 1B) KT BRI, A LR
115 caffeic acid CoHgO,  [40] i malondialdehyde, MDA) AR, BEETHES
E6 &“mcadi Sm3m34 [ig] AL YIE LR (superoxide dismutase, SOD) . 4%
7 sinapic aci
118 p-cou:naric acid C];H:O: %36% W H RIS AL I ( glutathione peroxidase, GPx) .
119 gentisic acid C,Hs0,  [27] A KL RS (glutathione reductase, GR) %%
120 ()t sertic sid IO, (41 i (M 2RI e B R T0%
-dihv acetic aci CyHgO
:z; 3,4-dihy dru:);l}:;:iz(;::cdcctlc acid CZZH; 0415 E;; IR/ S22 4o Mo ELAT T P
123 ferruginoside C C3;Hs00,9  [25] 2.2 éi%}%ﬁ(ﬁ Liu %:F 1! }J\ETHQ ':F'ﬁ&; ?f'J 9
124 forsythoside G C3sHy019  [36] /[\ _ fﬁE %’é ’ﬂj % % , AL ':F' 4—epi—scopadulcic acid B
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(21) HA o~ % BT B30 6 355 1 . Sharma 250
MIFH R B3 3] 6 MMEE Y, HH coixol (60)
A — s A8 14 I 82 2R 43 DA TR, e g Ak
BRI R W, MR, 7E 16. 7 mmol/L %]
B E T, 100, 200 wmol/L coixol BE i MIN-6
AR AY IR 3R o 0, T B A Wb A B 2.1
3.2 4%, JFEFEMKHINE, glutinol (41) LRI
JBR B A0 Wi, (H BRI AN, R 2R 501
HoN (137.25+7.63)% [ LAFAhE ] 16. 7 mmol/L
AR A /IR (100.00+8.33)% HE IR, H
I, coixol 5 glutinol 43Sl ELAT TR BE (1) 5 R
SYUAETE . RSN, Latha 257 EFH B A EEAY —
5251k AW scoparic acid D (8) FE4E IR W &
(streptozotocin, STZ) 75 A IR J I BRUBE 7R 26
PO BRI Ak B A (L A I i 7K
Vo, B AR R R AT, I s R S 4
MR TihE, IRINCE R, scoparic acid D AJ 34
558 RINmSF 20 Jif] K 5 1A Jg 5 1) Jo 5 3% O b, sl
STZ 75 TR 4 7 2 NO A= i 38 n . iz 538 iiE
52 scoparic acid D 3¢ HPr & MUK 5 40 B Pf 97 X
YEM .

2.3 WEBRBAERAL  BEIRRW], BFH R AR
By (8RS E sy ) BAA bR
RIEME ., ZSER L AR I RRBE ST (1C,1E
9 28.9 we/mL) AT H R Ik Ak A i 4 AR
M (IG5, {60 570 pg/mL) , MAb, %52 UYL fig
RS N LA RS ETE (2 86% ) . JLMEE Y
&, ZR B A R SRR IR R A (low-
density lipoprotein, LDL) %4k, M BH 1k 55 57 1)
ELEAA RAW264. 7 VIR 4l ek, 25 BT iA,
T W) LA s ROk R RE AL T

2.4 wHIF R us HAET, B HERSWERT
R SEHE B i FBez—, 1 HY/K -ATP i
5 2 B A i A R 18 R 3 DA 4 1R RN Bt 9 24
Yz —" W kB, B H R A scopadulcic
acid B (19) AJFIEARMME IR B H/K -ATP
fitgT e, HIC,{E R 20~ 30 pmol /L, Ho il 76
AL R R RS BRI ] mT
0 BRI, B H KB Y AR ] E RS,
HED E7ER B AL )y 195 me/kg, R/ RUBIRL
H1oh 306 mg/kg, B H E K SE Y4 nT AR Hh 2H i B
S WP IR AR ROR s R Y/ BRI TR ool , R HAE
ML PT RS R] E Br -2 AH0G . A= it M S 1)
I, MWEFHROKIRY i — 2D a5 3] & B
2340

FALEWIRIE Sy, A IITER BRI/ A AL R
B AR S Y = 4 ~ 8 AR TE R, AL, X
HIr X E H /K -ATP FiEf) ATP 7K fiff i Pt HAT
MHIER, HIC,EHR 500 peg/mL™> 78 B RS
PETT I, IR H oK Sy REA i ms e 58 17 T 1Y
KEBMEEB, EDyHN 313 mg/kg, IFAEM ]
LEFEF I ATEE I, EDy (Y 490 mg/kg, &
B R ERS
2.5 B P H R £ T 4 BCY) R S Ak Bk
(CCLy) 755 1 /D B2 M I 4 1 BA D B A
0.5, 1.0 g/kg B HF L WAL B T 40| CCl, 51
1 I 35 4F N % % B ( alanine aminotransferase,
ALT) . 4% ¥ 5% 50§ ( aspartate aminotransferase,
AST) I&METHwm, AR LR AR, s EWIE A,
RAMIRIEMIRIE, FEARAFALZL MDA JKF-, Tk
RIS H AR (glutathione, GSH) 7K-FF1 SOD |
GPx. 4 Mt H BK £ 5 B ( glutathione reductase,
GRd). & Bt H AK-S-% % B ( glutathione-S-
transferase, GST) IEMEC" ) ZIREU) H AR E |
FREN T RSN A 3.1, 1.1 mg/g ™ 45RE
W, B H R B O 38 Ao 1 i A7 AU T T A
R i A R AR

AL, B H R A EE- S BE-HTEE (1:1: 1)
FEIIXS CCL, 1755 09 2R 0 405 27 R £ 4
W, e AR (800 mg/kg) T, ZEEEUMIGE
Ml ccl, 51k M AST, ALT, 5% ¥ 8% W i
(alkaline phosphatase, ALP ). & & H ( total
protein, TP) JKF-Jhv&r, ) I A7 R0 22 fiff )T 2H 21
SOD ¥tk K GSH, B 5K - BAK, I ikl Big ok
ALK B TR, BB S R v A K T R
(100 mg/kg) A4,
2.6 HAHAEIR 50, 100, 200 mg/kg B H 2
FEICH TP D/ BRAEN S 2 P R SRS R, 1A
HHEHELS 255 30 min BB, FFHFEESE 120 min,
IR EAE . R R B EESh, Hix
MHIVE FHZE R EE N (30 ~ 120 min) FFELFFEFE
B H  CEE G A 3296 sh A RE ) fm AT
X B ZE R G
2.7 #HAM Wankhar %2 SR B, HFHRH
RS AR SR W) 2 BAT A A BR s v, 7E 2,
2-TORFE-1-973EE (2, 2-diphenyl-1-picrylhydrazyl
DPPH) F HiFETE R AL W3 1C,, (8 53k
311.13, 441.96 pg/ml, 7E NO H f 335 bR 5L 56
W, B 1C, 1B 43 B 293.77, 434.93 pg/ml,
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BESIET B RS R AR, P 1, (i
SR 281,02, 440. 14 we/mlL ( LAPLIR I % 9 BH
PEXTIR) o 2 MRS h 2 | Bl S BT E AL
IR AFAEUESS T B H B A E AL T o

H WS ARGE, B R R KBRS IR (K
SRR AR SRS E R, g
AL E] 121. 65, 323.19 mg/g, it DPPH Al NO
FI A2 R S S A LT R AR R, AR R,
500 pg/mL iZ A& BN 2 B E SR A9IE BR AR
&, WOGEEES B 0. 124 0. 11, HEFHAB4RER
TR WAk, ARSI K IR A S bR
PERE B2 W) e BE 1 1 R, R B R AR
S
2.8 BB I H R LR L WA Sy B A 3
HHT 1L A& W0 8 %8 % A 2a-hydroxyscopadiol (17)
A E YR AR R H R GE i, O LR 20
JiE MCF-7 , TATD 435 22 B 4 5 80 R 58 %801 2
JOBEPEIE R, JFEAT 0 20 R A 1755 2 A i
FTMIBES . 1R TR b, A S W] S
EZ K (estrogen receptor, ER) 22 E 3Z K
( progesterone receptor, PR) 7K, Jfif i G 2
R 2 -9 ( cysteinyl aspartate specific proteinase,
Caspase-9) i FAHMIIH T s, MEFH EK
FEW oy B R R RE R R S A S Y, RERIE 1-
hydroxy-6-methoxy-2-benzoxazolinone (61), Xf DU-
145 NHiZ\ I 4 5 BoA ekl /R i . %4
HY%t DU-145 41 i 7 40 jl 35 1, 1C, {5 R
65.8 pg/mL'>
2.9 HHE  Uma FPRABRIY HOL P EFH
F 6 PRI TR . D PR A A 22
FCRHYEE CRAEMTEE . R EE) M2
BIPE R (ORI ATF . Bl R e W AR . A Sh A
J&) o AL A 25, 50, 75, 100, 125
pL 3B, S E e e, RN
B N PHTERT IR, S52RFRN], BFH H R X2
AR AEIVER], $2om B R R IR
v S, HE&SMsEms™, NAIREN,
S P i D o A e {1 0 L T A A0 1 2850 R e
’%, Hof& K # & ¥ B ( minimum
concentration, MIC) & 400 wg/mL; XFKHFF 5 FI
S WA BRI MIC 218 500 wg/mL>
3 HFiESRE

P H ARy — R AR AR R R2S Y, BAF
GRS GRS A, JF B iz A9 4

inhibitory

Yotk HAT, © M0 I S WAl
gy, HZMABEERAR T RG4S, Ak,
TWER L AZ B e, Hrh 4-epi-scopadulcic
acid B, scopadulcic acid B, 2a-hydroxyscopadiol 3
BoR R ENAEYE R, RIETE, 4-epi-
scopadulcic acid B A5 o-H] 25 4 F B8 10 ) 15 P
scopadulcic acid B H A ¥t H B % 1 H; 2a-
hydroxyscopadiol WKL ARG P, SR, Y AT
KT H 25 B BT 5 22 R BR T 40K P B
e, P SEEAAIXS B = AR SCHE AL AR
SeaE], NG, ADERGERA IS TR
rSYERIMURIBTTE, LA S 25 P BT IR A IR BE 0T A
SR, st KA, SR 55 TR
BRI OR A — 2 SR T H R 25
6, W HAE P2 Z EL g 25 b i i e it
TRMEETE . TR IZ I S M B H R 2
X = TN 25 BT IR S A B

SE 3k
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