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Chemical constituents of Isodon flavidus produced in Daozhen
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Abstract: Objectives To study the chemical constituents of Isodon flavida in order to provide scientific evidence for further
utilization of this species. Methods The chemical constituents were isolated and purified through application of silica gel, MCI
gel,Sephadex LH-20, semi-preparation HPLC and recrystallization; The pure compounds were identified by comprehensive spectral
analysis of MS, UV, IR, 3C-NMR, 'H-NMR, 2D-NMR, and their absolute configuration were elucidated by X-ray diffraction.
Results A total of 16 compounds isolated from I. flavida including diterpenes, sesquiterpenes, triterpenes, and lignin were
identified as follows: 3B,28-dihydroxyurs-12-ene (1), 1-acetoxyl-2E,6E-dipiperonyl-3,7-dioxabicyclo-[3,3,0]-octane (2),
3,4-secoisopimara-4(18),7,15-triene-3-oic acid (3), B-daucosterol (4), chrysosplenol D (5), E-phytol (6), palmitic acid (7),
spathulenol (8), (2R,3S)-3-methyl-2-(5-0x0-2-isopropenylhexyl)-cyclopentanone (9), sesaminone (10), arboreol 2-O-methyl ether
(11), 3-epicorosolic acid (12), 1-acetoxyl-2E-piperonyl-6E-(6-methoxyl-piperonyl)-3,7-dioxabicyclo-[3,3,0]-octane (13), euscaphic
acid (14), methylcaffeate (15), and 2-phenylamio-1,4-naphthoquinone (16). Conclusion Sixteen compounds are isolated from this
plant for the first time ,and compounds 3, 9, 15, and 16 are isolated from the genus of Isodon for the first time.

Key words: Isodon flavidus (Hand.-Mazz.) Hara.; chrysosplenol D; euscaphic acid; methylcaffeate; 3,4-secoisopimara-4(18),7,15-
triene-3-oic acid
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TS IHBER — R e A E 16 MEE
¥y, R4 g N 3p,28-dihydroxyurs-12-ene (1)
1-acetoxyl-2E,6E-dipiperonyl-3,7-dioxabicyclo-[3,3,0]-
octane (2). 3,4-secoisopimara-4(18),7,15-triene-3-oic
acid (3). B-#H% M (p-daucosterol, 4). JHREL
) D (chrysosplenol D, 5). E-fE#% (E-phytol, 6+
EiAEER (palmitic acid, 7). #&JMJ#EE (spathulenol,
8 ) . (2R,35)-3-methyl-2-(5-oxo-isopropenylhexyl)-
cyclopentanone (9). sesaminone (10). arboreol
2-O-methyl ether (11). 3-epicorosolic acid (12).
1-acetoxyl-2E-piperonyl-6E-(6-methoxyl-piperonyl)-3
,7-dioxabicyclo-[3,3,0]-octane  ( 13 ) . ¥ 7% F&
(euscaphic acid, 14). WIHEER H S (methylcaffeate,
15). 2-phenylamio-1,4-naphthoquinone (16). 16 4
WEW N E XNZEY T B33, K iea
3. 9. 15, 16 NE XM iZJE 72153,
1 XBESMH

Bruker Avance NEO ! 600 MHz # i 3L 4R (Afi
EILAT); ECX-400 A 400 MHz #8 S A% R 3L PR
5 CHARB PR S4ED; Agilent 1100 4347 4L &4L
VAR €54 . Agilent 1260 1] 8 7 = R0RAH B i A
(Z£[H Agilent 2271 ); Buchi R210 %Y jig#% 28 K AX (¥
P BT BR A D; N-1300 B e #4575 KA (EYELA,
HAZR L) ; J209A-4 BUREYIR RN (il 7 35 3
FRFREAAER D BT CORBET 28R4
BAHMR/ATD: Sephadex LH-20 HUH BHHELR (i
VRIS A F]D)s ZF-7 TR = F AT
AC CEIFEMFHEARARD: ok O 8RR
(MCI GELCHP 20P 75-150 um %, HAR=Z51b2%0
A]); Cig RAAMEL (YMC gel ODS-A-HG100-20/45
B, AARESEA RS Hil &8 Z R A (i
TEE (GFass 7} 200~300 H, &L THIR
2. NMR U F ARG, sl
Tolbalize EEA S .

SIS ZM T 2018 4F 10 AR HRMIEEE, R

TG TN B 25 KRR TR S 8 NIBE TR
FRXBEYIRF AR 1. flavidus (Hand. -Mazz.)
Hara.. fEfrA (ArASEIE 20181016008) 77T
DM R 24 K A s 24 B S S

2 RESNE

HARTHEMI 2588 10 kg, ke Ik 67 A5 K R
(60~80 H ), F¥y FH Tk F B IR $2 X 4 Ik (5
d/0O, EIFRBGH, WATERIPRE (£ 15kg).
FIR /K AR AR 0 n A e . & b
SR AT 20, SR RIOA T ST 2] A (360
g). B (230g). C (280¢g) #4rFI/KJZ (500 @)
Xt B C o dATEE A, BB R Rf
EARMRL, DS, P& 9F B #4 (510 gD,

Vil A By, G EREIREERE, SR AR A,
FhmE- ST (10001, 8:2.6:4, 1:1)
TRV, SR 8. difth, WA HR 51k
&6 (21 mg). 7 (45mg). 8 (45mg); ¥ B ¥l
oy FE B VAR, 4 MCI FE(03%, FEE-/K (60 :
40—90 : 10D BHEEGEL, 1521 4 A5 FE i (B1~
B4). BLFtdh, MANGEERAEFEM, FHER
FEEGE, TS GE-BEIR B8 (50 @ 1—1 1 1) BT
BEEEVEML . 2 2 50 55 alifb 3 Bk &4 4(35 mg).
10 (38 mg). 11 (152 mg); B2 #dh, MIANIEE )
FEIR LW 2 T fde, [ FHREIR AR (i, — &0 FF -
BERR .l (100 @ 1—1: 1) BRFEVER, ZSMENE
aify, B3MLEY9 (26 mg). 12 (21 mg). 13 (45
mg). 14 (23 mg); B3 FEfh, MIANERMIESER L1
1 2 VAR 3 PR AT €35, A Jih Bk PR 2,16 (30
1—>1 0 D) BEFESRI . Fo 4 2 IR IR B 1 S
4E SRR &9 15 (47 mg). 16 (38 mg). 5 (67
mg); B4 KM, MMNERINEIR B AR, Yok
FAREREAE B, Ay Bb-BE R 2.5 (100 @ 1—-20 © 1D
BEEEVEME, I Rk R (il 2 H 45 Al A3 24k
A1 (15g). 2 (34mg). 3 (245 mg).

3 HHEXE

&Y 1. At@E A, 'H-NMR (400 MHz,
CDCl3) d: 5.13 (1H, d, J = 3.6 Hz, H-12), 3.23 (1H, m,
H-3), 3.19 (1H, d, J = 11.0 Hz, H-28), 1.10 (3H, s,
H-27), 0.99 (6H, s, H-23, 26), 0.94 (3H, s, H-25), 0.93
(3H, d, J = 3.8 Hz, H-30), 0.80 (3H, d, J = 9.3 Hz,
H-29), 0.79 (3H, s, H-24); BBC-NMR (100 MHz,
CDCl3) 6: 38.9 (C-1), 27.4 (C-2), 79.2 (C-3), 38.1
(C-4), 55.3 (C-5), 18.5 (C-6), 33.0 (C-7), 40.1 (C-8),
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47.8 (C-9), 37.0 (C-10), 23.4 (C-11), 125.2 (C-12),
138.8 (C-13), 42.2 (C-14), 26.1 (C-15), 23.5 (C-16),
37.0 (C-17), 54.1 (C-18)39.6 (C-19), 39.5 (C-20), 30.8
(C-21), 35.3 (C-22), 28.3 (C-23), 15.8 (C-24), 15.8
(C-25), 16.9 (C-26), 23.5 (C-27), 70.1 (C-28), 16.9
(C-29), 215 (C-30). LA ot 5 scikkiE —2.
% e &9 1o~ 3p,28-dihydroxyurs-12-ene.

& 2. TLEEYPRAE (FEE. H-NMR
(400 MHz, CDCls) d: 6.92 (1H, s, H-2"), 6.92 (1H, s,
H-2"), 6.82 (2H, overlapped, H-6, 6"), 6.77 (2H,
overlapped, H-5', 5"), 5.97 (2H, s, CH2-7"), 5.95 (2H,
d, J = 13.5 Hz, CH,-7"), 5.04 (1H, s, H-2p), 4.72 (1H,
J = 8.7, 4.6 Hz, H-6pB), 442 (1H, d, J = 10.8 Hz,
H-8a), 4.23 (1H, d, J = 10.8 Hz, H-8pB), 4.21 (1H,
overlapped, H-4a), 3.77 (1H, dd, J = 9.8, 4.8 Hz,
H-4B), 3.28 (1H, m, H-50), 1.75 (3H, s, -OAc);
13C-NMR (100 MHz, CDCls) ¢: 97.3 (C-1), 86.9
(C-2), 70.0 (C-4), 59.1 (C-5), 85.9 (C-6), 75.3 (C-8),
130.3 (C-1"), 108.9 (C-2"), 147.5 (C-3"), 147.6 (C-4"),
108.1 (C-5"), 122.5 (C-6"), 101.3 (C-7"), 134.1 (C-1"),
106.9 (C-2), 147.7 (C-3"), 148.2 (C-4"), 108.4
(C-5"), 120.0 (C-6"), 101.3 (C-7"), 169.6, 21.1
(-OAc). LA Bk #edl 5 Sk i iE — 3B, M e
t & % 2 N 1-acetoxyl-2E,6E-dipiperonyl-3,7-
dioxabicyclo- [3,3,0]-octane.

&Y 3: FEmRkY. H-NMR (600 MHz,
CDCls) 6: 5.81 (1H, dd, J = 11.0, 17.0 Hz, H-15), 5.37
(1H, brs, H-7), 4.95 (1H, d, J = 17.0 Hz, H-16a), 4.92
(1H, d, J = 11.0 Hz, H-16b), 4.89, 4.87 (% 1H, s,
CH.-18), 1.81 (3H, s, CH3-19), 0.92 (3H, s, CH3-20),
0.88 (3H, s, CH3-17); 3C-NMR (150 MHz, CDCls) ¢:
32.1 (C-1), 29.0 (C-2), 180.8 (C-3), 147.4 (C-4), 49.6
(C-5), 29.4 (C-6), 1215 (C-7), 136.1 (C-8), 444
(C-9), 37.7 (C-10), 21.0 (C-11), 36.4 (C-12), 37.1
(C-13), 46.5 (C-14), 150.3 (C-15), 109.5 (C-16), 21.6
(C-17), 114.2 (C-18), 23.7 (C-19), 16.8 (C-20). LA L
s 5okl —5®, WEEha? 3 N
3,4-secoisopimara-4(18),7,15-triene-3-oic acid.

& 4: AEHA. H-NMR (400 MHz,
CsDsN) o: 5.10 (1H, d, J = 3.5 Hz, H-6), 3.98 (1H, m,
H-3), 2.47 (1H, m, H-17), 0.68 (3H, s, 18-CHs3), 0.93
(3H, s, 19-CH3), 0.89 (3H, d, J = 6.5 Hz, 21-CHjy),
1.01 (3H, d, J = 6.2 Hz, 26-CH3), 0.87 (3H, d, J = 6.2

Hz, 27-CH3), 0.91 (3H, m, 29-CHa), 5.01 (1H, s,
glc-H-1), 4.10 (1H, s, H-2), 4.33 (1H, d, J = 8.1 Hz,
glc-H-3, 4), 4.00 (1H, d, J = 15.4 Hz, glc-H-5), 4.60
(1H, d, J = 11.2 Hz, glc-H-6a), 4.47 (1H, s, glc-H-6b);
3C-NMR (100 MHz, CsDsN) §: 37.8 (C-1), 30.6
(C-2), 79.0 (C-3), 40.3 (C-4), 141.3 (C-5), 122.3
(C-6), 32.4 (C-7), 32.6 (C-8), 50.7 (C-9), 37.3 (C-10),
21.7 (C-11), 39.7 (C-12), 42.9 (C-13), 57.2 (C-14),
24.9 (C-5), 28.9 (C-16), 56.6 (C-17), 12.4 (C-18), 19.4
(C-19), 36.8 (C-20), 19.6 (C-21), 34.6 (C-22), 26.7
(C-23), 46.4 (C-24), 29.8 (C-25), 19.8 (C-26), 20.4
(C-27), 23.8 (C-28), 12.5 (C-29), 102.9 (C-1'), 75.8
(C-2), 789 (C-3"), 72.1 (C-4'), 78.4 (C-5'), 63.2
(C-6"). LA eIt 5 iR B FE A — 50, Hi
ENEY 4 N B-EHE MF,

&) 5: B EIE R CFELD . 'H-NMR (400
MHz, CDs;0D) ¢: 7.66 (1H, d, J = 2.0 Hz, H-2'), 7.57
(1H, dd, J = 8.4, 1.8 Hz, H-6'), 6.91 (1H, d, J = 8.5
Hz, H-5"), 6.75 (1H, s, H-8), 3.97, 3.83, 3.80 (%% 3H, s,
3X-OCHs); BC-NMR (100 MHz, CD30D) §: 158.5
(C-2), 139.6 (C-3), 180.3 (C-4), 153.9 (C-5), 133.3
(C-6), 160.6 (C-7), 91.9 (C-8), 153.4 (C-9), 107.2
(C-10), 122.7 (C-1"), 116.6 (C-2"), 146.6 (C-3"), 150.3
(C-4"), 116.4 (C-5"), 122.4 (C-6"), 61.1, 60.5, 56.9 (3 X
-OCH3). LA F#dfE 5 SCHRHR IE 1) FHs B A — 28,
M B &Y 5 AR S D.

tEY 6: LEERY. H-NMR (150 MHz,
CDCls) ¢: 5.41 (1H, dt, J = 7.0, 1.3 Hz, H-2), 4.15
(2H, d, J = 6.8 Hz, H-1), 1.99 (2H, brt, J = 7.3 Hz,
H-4), 1.66 (3H, d, J = 1.3 Hz, 17-CH3), 1.52 (1H, m,
H-15), 0.86 (6H, d, J = 6.3 Hz, 16, 20-CHj), 0.85 (3H,
d, J = 6.2 Hz, 18, 19-CHs), 0.84 (3H, d, J = 6.6 Hz,
18, 19-CH3); 3C-NMR (150 MHz, CDCls) §: 59.5
(C-1), 123.2 (C-2), 140.4 (C-3), 40.0 (C-4), 25.3
(C-5), 36.7 (C-6), 32.8 (C-7), 37.5 (C-8), 24.6 (C-9),
37.6 (C-10), 32.9 (C-11), 37.4 (C-12), 24.9 (C-13),
39.5 (C-14), 28.1 (C-15), 22.8 (C-16), 16.3 (C-17),
19.9 (C-18), 19.9 (C-19), 22.8 (C-20). A%k 5
HRFI TE 28— 20, S e A B 6 O E-HE A .

WA 7: ToEBURE 4. EI-MS m/iz: 256 [M]*;
IH-NMR (600 MHz, CDCls) ¢: 2.35 (2H, t, J = 7.5
Hz, 2-CH,-), 1.64 (2H, d, J = 7.5 Hz, 3-CH-), 1.23~
1.32 (24H, brs, 4~15-CH), 0.88 (3H, t, J = 6.5 Hz,
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16-CH3); *C-NMR (150 MHz, CDCl3) 6: 179.3 (C-1),
34.0 (C-2), 24.8 (C-3), 29.2 (C-4), 29.4 (C-5), 29.5
(C-6), 29.6 (C-7), 29.7 (C-8), 29.8 (C-9), 29.8 (C-10~
13), 32.1 (C-14), 22.9 (C-15), 14.3 (C-16). LA [t
BE 5 ORI E A — 310, WO TS T kR
e o

&Y 8: TLEMIRY . H-NMR (600 MHz,
CDCl3) 6: 4.68 (2H, brd, J = 15.9 Hz, H-15), 2.41 (1H,
dd, J = 7.2, 6.2 Hz, H-9a), 1.28 (3H, s, H-14), 1.05
(3H, s, H-12), 1.04 (3H, s, H-13); ¥C-NMR (150
MHz, CDCl3) 6: 53.6 (C-1), 26.9 (C-2), 41.9 (C-3),
81.1 (C-4), 54.5 (C-5), 30.1 (C-6), 27.6 (C-7), 24.9
(C-8), 39.0 (C-9), 153.6 (C-10), 20.4 (C-11), 165
(C-12), 28.8 (C-13), 26.2 (C-14), 106.4 (C-15). PL.L
Bl 50 E Fe A — 3, WS TE S 8 Ntk
MiHPSHIE

&Y 9: HEkY. H-NMR (600 MHz,
CDClg) 6: 4.68 (2H, s, H-13), 2.42 (2H, t, J = 6.4 Hz,
H-9), 2.04 (2H, m, H-5), 2.20 (1H, m, H-7), 2.06 (3H,
s, H-11), 1.89 (1H, m, H-3), 1.78, 1.26 (2H, m, H-6),
1.63 (2H, m, H-8), 1.58 (3H, s, H-14), 1.56 (1H, m,
H-2), 1.28 (2H, m, H-4), 1.05 (3H, d, J = 6.4 Hz,
H-15); 3C-NMR (150 MHz, CDCls) 6: 221.3 (C-1),
54.4 (C-2), 38.8 (C-3), 29.6 (C-4), 37.8 (C-5), 33.1
(C-6), 45.0 (C-7), 27.0 (C-8), 41.6 (C-9), 209.1
(C-10), 29.8 (C-11), 146.5 (C-12), 113.8 (C-13), 17.5
(C-14), 20.3 (C-15) . LA L3t #5455 sCik i aE — £,
WEENLEY 9 N (2R,3S)-3-methyl-2-(5-0x0-2-
isopropenylhexyl)-cyclopentanone.

&) 10: To g HHCR SR CHREE . tH-NMR
(600 MHz, CDCl3) §: 7.57 (1H, dd, J = 8.2, 1.5 Hz,
H-6), 7.45 (1H, d, J = 2.0 Hz, H-2), 6.95 (1H, d, J =
2.0 Hz, H-2"), 6.87 (1H, d, J = 8.0 Hz, H-5), 6.86 (1H,
dd, J = 8.0, 2.0 Hz, H-6"), 6.76 (1H, d, J = 7.9 Hz,
H-5"), 6.05, 5.93 (% 2H, s, -OCH,0-), 4.64 (1H, d, J =
9.0 Hz, H-7), 4.26 (1H, t, J = 8.1 Hz, H-7), 3.73 (1H,
dd, J = 10.9, 4.8 Hz, H-9'B), 3.64 (1H, dd, J = 10.9,
5.8 Hz, H-9'0), 2.85 (1H, m, H-8'); ¥C-NMR (150
MHz, CDCls) §: 131.5 (C-1), 108.4 (C-2), 152.3
(C-4), 108.1 (C-5), 125.0 (C-6), 197.5 (C-7), 49.9
(C-8), 70.9 (C-9), 102.1 (-CH20-), 134.2 (C-1'), 107.2
(C-2"), 148.1 (C-3"), 147.5 (C-4"), 108.2 (C-5"), 120.5
(C-6"), 83.8 (C-7"), 52.4 (C-8), 61.3 (C-9'), 101.2

(-OCH20-). LA Bl 5 0 RRaE Fe A — 08, g
%2 AW 10 9 sesaminone.

& 11: TEEMRY . 'H-NMR (600 MHz,
CDCls) 6: 7.05~6.76 (6H, m, H-2', 5", 6', 2", 5", 6),
5.98 (4H, s, 2X0OCH;0), 4.51 (1H, d, J = 6.8 Hz,
H-6), 4.16 (1H, dd, J = 9.2, 7.2 Hz, H-4b), 3.85 (1H,
dd, J=9.2, 2.0 Hz, H-4a), 3.71 (1H, d, J = 10.4 Hz,
H-8b), 3.30 (1H, d, J = 10.4 Hz, H-8a), 3.07 (3H, s,
-OCHgs), 2.65 (1H, m, H-5); *C-NMR (150 MHz,
CDCls) d: 95.6 (C-1), 105.0 (C-2), 68.4 (C-4), 60.5
(C-5), 90.0 (C-6), 76.7 (C-8), 134.9 (C-1), 107.1
(C-2, 2), 148.1 (C-3', 3'), 147.5 (C-4', 4"), 108.2
(C-5', 5", 120.0 (C-6/, 6"), 129.7 (C-1"), 101.3 (C-7"),
101.2 (C-7"), 49.1 (-OCHg). LA 304 5 SCRRFRIE 1)
Bl A — 50, WS EE&Y 11 24 arboreol
2-O-methyl ether.

B 12: AR AR . tH-NMR (600 MHz,
CDCls) 6: 5.28 (1H, m, H-12), 1.09 (3H, s, 27-CHj3),
1.02 (3H, s, 25-CHj3), 0.95 (3H, s, 30-CH3), 0.87 (6H,
s, 24, 30-CHs), 0.85 (3H, s, 23-CH3), 0.76 (3H, s, 26-
CHs); ¥C-NMR (150 MHz, CDCls) : 42.1 (C-1),
66.7 (C-2), 79.07 (C-3), 38.5 (C-4), 48.2 (C-5), 18.1
(C-6), 32.8 (C-7), 39.8 (C-8), 47.4 (C-9), 38.4 (C-10),
23.4 (C-11), 125.8 (C-12), 138.2 (C-13), 42.2 (C-14),
28.1 (C-15), 24.2 (C-16), 48.1 (C-17), 52.7 (C-18),
39.2 (C-19), 38.9 (C-20), 30.7 (C-21), 36.8 (C-22),
28.6 (C-23), 21.9 (C-24), 16. (C-25), 17.1 (C-26)23.9
(C-27), 182.7 (C-28), 17.2 (C-29), 21.3 (C-30). LA L
Bl 530 IE A — 3, SRS 12 A
3-epicorosolic acid.

&Y 13: AETLERHA. H-NMR (600
MHz, CDCls) d: 7.08 (1H, s, H-2"), 7.08 (1H, s, H-2"),
6.76 (1H, dd, J = 8.0, 1.6 Hz, H-6'), 6.60 (2H,
overlapped, H-5', 5"), 5.98 (2H, s, H2-7"), 5.95 (2H,
d, J=10.9 Hz, H-7"), 5.02 (1H, s, H-2pB), 4.71 (1H, d,
J = 4.8 Hz, H-6B), 4.42 (1H, d, J =10.6 Hz, H-8u),
4.41 (1H, d, J = 10.6 Hz, H-8p), 4.40 (1H, d, J =9.2
Hz, H-4a), 3.76 (1H, dd, J = 9.2, 5.0 Hz, H-4pB), 3.28
(1H, m, H-5a), 3.92 (3H, s, -OCHj3), 1.74 (3H, s,
-OAc); BC-NMR (150 MHz, CDCls) 4: 97.3 (C-1),
87.0 (C-2), 70.1 (C-4), 59.2 (C-5), 85.8 (C-6), 75.3
(C-8), 130.3 (C-1"), 109.0 (C-2"), 147.5 (C-3"), 143.8
(C-4"), 108.1 (C-5"), 122.46 (C-6"), 101.7 (C-7"), 134.9
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(C-1"), 106.2 (C-2"), 147.7 (C-3"), 149.3 (C-4"), 100.6
(C-5"), 135.1 (C-6"), 101.2 (C-7"), 169.6, 21.1 (-OAC),
56.9 (-OMe). LA % 5 SOl A —#0, ik
TEA 13 A 1-acetoxyl-2E-piperonyl-6E-(6-methoxyl-
piperonyl)-3,7-dioxabicyclo-[3,3,0]-octane.

&Y 14: AER AR *H-NMR (600 MHz,
CD30D) 4: 5.31 (1H, brs, H-12), 3.95 (1H, m, H-2),
3.32 (1H, overlapped, H-3), 2.51 (1H, s, H-18), 1.36~
0.80 (18H, s, 23~28-CHzg), 0.94 (3H, d, J = 6.7 Hz,
CH3-29); 1*C-NMR (150 MHz, CDs0D) 6: 42.5 (C-1),
67.2 (C-2), 80.1 (C-3), 41.3 (C-4), 49.4 (C-5), 24.7
(C-6), 34.1 (C-7), 39.4 (C-8), 48.2 (C-9), 39.5 (C-10),
27.3 (C-11), 129.4 (C-12), 140.1 (C-13), 42.7 (C-14),
29.6 (C-15), 26.6 (C-16), 48.6 (C-17), 55.1 (C-18),
73.6 (C-19), 43.1 (C-20), 19.3 (C-21), 39.0 (C-22),
29.2 (C-23), 22.5 (C-24), 17.5 (C-25), 16.9 (C-26),
27.1 (C-27), 182.3 (C-28), 16.6 (C-29), 24.9 (C-30).
DA Bl 5 S T A — B0, s RS 14
NHERIE o

&Y 15: TothiF W45 i CHEE ) o tH-NMR (400
MHz, CDCls) §: 7.59 (1H, d, J = 15.8 Hz, H-7),7.01
(1H, J = 1.8 Hz, H-2), 6.93 (1H, dd, J = 8.5, 2.0 Hz,
H-6), 6.72 (1H, d, J = 8.5 Hz, H-5), 6.27 (1H, d, J =
15.8 Hz, H-8), 6.25 (1H, d, J = 15.8 Hz, H-8), 3.74
(3H, s, -OCH3); 3C-NMR (100 MHz, DCCls) §: 128.1
(C-1), 118.0 (C-2), 149.0 (C-3), 151.8 (C-4), 1234
(C-5), 117.0 (C-6), 147.2 (C-7), 115.9 (C-8), 169.1
(C-9), 52.5 (-OCHs). LA %4 5 STk i 2 A —
HON, WL A 15 JyumHERE S .

&Y 16: Ltk (FEE) . H-NMR (400
MHZ, CDCls) 6: 9.20 (1H, s, N-H), 8.14 (1H, m, H-5),
8.16 (1H, m, H-6), 7.71 (1H, m, H-7), 7.27 (1H, m,
H-8), 7.60 (1H, m, H-4"), 7.46 (2H, m, H-3, 5"), 7.35
(2H, m, H-2', 6"), 6.49 (1H, s, H-3); ¥C-NMR (100
MHz, CDCls) ¢: 126.3 (C-1), 135.9 (C-2), 1314
(C-3), 125.6 (C-4), 134.2 (C-5), 183.9 (C-6), 100.3
(C-7), 144.7 (C-8), 182.0 (C-9), 131.3 (C-10), 137.4
(C-1"), 122.6 (C-2', 6"), 126.5 (C-4"), 129.7 (C-3, 5").
DAL 28l 5 SR B e AR — 0810, MU e a1
16 & 2-phenylamio-1,4-naphthoquinone.

4 itig

B TS TR B HE R S A AR I

By AT THESE, MBI T 25 MLEY),

BFE NI o> B E 16 DAL S AN 9

MEKRENED, 16 MEEWE v E R MY

SERE, a3, 9. 150 16 HIRMZEH 4

BAR), TR R RS 8. lophanic acid

fladin A #E A BLFPURETEVER Y, (&Y 3 HA R

= BEIEAPTEIETEE, &%) 5 A 1] TNBC 4f

HTE VRO, fEW) 7 R R A R . KA R

AT A B TR TERY, (&9 10 Xt

M AN BR A B s E R (&Y 14 fedad

TLR4 A FHIMZIN T-xB (NF-xB) 7E RAW 264.7 B

Wk 2 i T R R TE AR IR 28 (LPS) 153 M E

VA P A= /I I DN77 B N R (Y P

FFEE A F AR s,

EBHREMTSINEILE, £RE 107°21~
107°51" Jb4h 28°36'~29°13', J& iy i iiH 25 X
S, GBI E 800~1400 mm. A4 H RS
6] 1076 h, HbZRwk kR g A2, R M AR
B S S A AR AU B A Rk S AR TE HOBE R AR R R
o AIRIER 16 MG KT AF 2R
PE, BLFE T =, . ORAEER . RS,
P HR. AR, RHAT RN FEE
PR G R RAL, T HOIT AR Y T A
Yy BE BEA A
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