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Chemical constituents from the bark of 7Toona sinensis and their anti-

inflammatory activity
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ABSTRACT: AIM To study the chemical constituents from the bark of Toona sinensis ( A. Juss.) Roem and
their anti-inflammatory activity. METHODS  Silica gel, RP-18 reverse phase silica gel and HPLC were used for
isolation and purification, then the structures of obtained compounds were identified by physicochemical properties
and spectral data. Their anti-inflammatory activity were evaluated by RAW264.7 model. RESULTS  Sixteen
compounds were isolated and identified as (9Z) -18-hydroxyo-ctadec-9-en-4, 6-diyn-3-one (1), toonapolyyne C
(2), (95, 10E, 16R) -octadec-10-ene-12, 14-diyne-1, 9, 16-triol (3), (9S, 10E, 16R) -9, 16-
dihydroxyoctadec-10-ene-12, 14-diy-n-1-yl acetate (4), toonapolyyne A (5), toonasindiyne B (6), scopoletin
(7), sco-parone (8), 3-O-acetyl (—-) -epicatechin (9), p-ethoxyacetanilide (10), kulonic acid (11), B-
sitosterol-3-0-B-D-glucopyranoside (12) , vanillic acid (13), cleomiscosin A (14), (=) -isolariciresinol (15),
resveratrol (16). The IC,, values of compounds 3-4, 6, 11-13 for NO were 6. 90, 10.49, 20.03, 9.49, 18.34,
24.36 pmol/L, respectively. CONCLUSION Compound 1 is a new polyacetylene, 8—16 are isolated from T.

sinensis for the first time. Compounds 3-4, 6, 11-13 have good anti-inflammatory activity.
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5 Toona sinensis (A. Juss.) Roem. BN
HIBIEM A, BRI 25w Y, 7r3k
FECA 2 000 ZAERR$E T s, FE 500 T i 2
KILHI, PLSN . =, AR, T S i AiE
w2 BN AL 2 k| AR,
(HAETIERATL) I8N EHN B ABRHR 1k
M, FREEM; FHEFRER, B, RREY
M BTN, HOE, bR, TPEINY, B
BRI, MR, BARNANE ., kMg, SR
S, B, © WA ST K
Hr B S E T 100 2R E 0T, AR R 2R
SRS MRS RN R ICREE S, B
BRSPS YT S B 2
P, AECT B B B RIS i AN 42T

PREH KIS THREHE RIS, 221
B BLTHE | RBTE N SR R IR
PG TERIR= W o it — PR B M 1k
Gy, B AW PR B2 R R R AR
Y, SHIT KA B - EAEGTIR, AT S0 A
B OFR ORI HE T Ay B 2tk IR AR A S
1 RAW 264. 7 [ 20 i R AE LY, P Hobt R
T
1w

AVANCE NEO 400 % L 4R (781 Bruker
NH)) 3 PerkinElmer Spectrum 2 ZLARGIEAYL (58
B /R BN W) s Agilent 1100 725 25008 AH €438 X
(3£ H Agilent AF]) ; YMC il £ 35 4E (10 mmx
250 mm, 5 um) (HA YMC #Ra2tt), BB,
ONE (Eggkal, bR T A AR B B A IR A
wl) s HAWA BRI R o Fra (52 AL T
ARAT) .

RAW264. 7 4iffitk (J5)H iR A YRR R A
Al); MIMRSEE (IR AR A R A |

FHEAEA T 2019 4E5% @ SN 2% T, 5t
) 34 Y T 8 A0 R DX A TR 9 e AR RS ) S M
SRR B 7 b 8 AL W) #E Toona sinensis (A. Juss.)
Roem. HYM Rz, SEUEARAS (4“5 TSJ2019095) f#
T 5 MAE RISt
2 REBESH

B AN BB A 19 kg, HBREE, JH 95% Z NN
PR PEER 2 K, BRR 2 h, A I B R T 4

RELERE, BRERENKIRE, CMROBEH T
W, BLFROBEIRAL (1 684.7 g) o LR BEFAL
ZHRERAERIE B, DA hEE-2 R 4 (50 < 1~
1:1), “EHBE-HEE (30: 1~5:1) BREEVEM,
BT 2 L, W45 TLC BT, 4MT FHHIE
AR O R AR AR, SIS, 5
2 Fr. A ~ Fr. J,

Fr.D (18 g) £ RP-18 S AHAEACAE (Wi shHH
40% ~ 100% W EE) 435, 1% 3| Fr. DI ~ Fr. D8,
Fr. D5 2Rt 8, WA S be-H g (40 : 1~
10: 1) BEEEVEME, 55 14143 (Fr. D5-1~ Fr. D5-
5), Fr.D5-3 Z2f145 HPLC 4385, 1531 Fr. D5-3-1~
Fr. D5-3-5, Ho Fr. D5-3-4 222K £ HPLC (i 3h
tHOME-7K 62 : 38) 4lifk, 1H2LEW 4 (13 mg,
t; =19 min); Fr. D5-3-5 &4l % HPLC (sl
JHE-K 50 2 50) 4difk, BEMLE® 1 (5.2 mg,
ty=18 min) # Fr. D5-3-5-1 ~ Fr. D5-3-5-2, Fr. D5-
3-5-1 244 HPLC (JishMl 07K 60 = 40) 4l
b, B4b&¥ 5 (12.3 mg, t,=19 min); Fr. D5-3-
5-2 4l 4 HPLC (s & E-7K 70 = 30) 41
b, B3kEY 2 (9.0 mg, 1,=22.5 min)

Fr.E (26.8 g) %4 RP-18 JX AHAEBAE (Wi sh
FH 40% ~100% HEE) VML, 753 Fr. E1 ~ Fr. E15,
Fr. E3 ZRERCHE A0S, LA A H be-FH i (40 @ 1~
102 1) BEEEVRENL, 1% 7 4149 (Fr. E3-1~Fr. E3-
7), Fr. E3-3 £ Sephadex LH-20 (i 3h#H 5 B &e-
HEE1:1) 8, MEMEEY 13 (8.5 mg);
Fr. E3-4 22444 HPLC ( FIEE-/K 42 : 58) 4lifk,
BiEY 7 (26.6 mg, t;=18 min), Fr. E5 P2 ESI
HAE, UAMEE-CR AT (5:1~1:1) BAJE
YeML, % Fr. E5-2, Fr. E5-2 £ Sephadex LH-20 43
5, A 10 (7.7 mg) . 16 (7.1 mg), Fr. E6
SREBAE R, A E-HEE (40:1~10: 1)
B EE Uk B, 18 Fr.E6-1 ~ Fr.E6-9, Fr.E6-7 4
Sephadex LH-20 435, 1%%| Fr. E6-7-1 ~ Fr. E6-7-2,
Fr. E6-7-1 & 2F 4 45 HPLC (¥ sh4H B BE-/K 50 :
50) éEE’Hﬁ, SR &Y 3 (27.4 mg, t; =15 min)
M6 (6.4mg, 1,=18.5 min); Fr. B6-7-2 2K 4%
HPLC (RshHH P EE-K 47 - 53) 4lifk, S3kS
P9 (8.1 mg, t,=21 min), Fr. E6-8 £ J7 & H 45
i, AEEEY 14 (4.9 mg), Fr. E7 &RERFESY
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B, UAEE-Z R OTE (10 1~1: 1) BREEWE
W, RS 8 (11.3 mg), Fr. E13 #4585,
BEMEAY 11 (111 mg) .

Fr.F (16.48 g) % RP-18 [ MHAEIRA: (Hish
1H 40% ~ 100% H ) PEME, 75 %] Fr. F1 ~ Fr. F9,
Fr. F3 SRECHE 8, LA k- R PR (10 1~
2: 1) BRIEVEML, 15 12 404> (Fr. F3-1~Fr. F3-
12), Fr. F3-6 Z2F4il £ HPLC (i ghAH -7k 32 -
68) 4lifk, L& 15 (16.1 mg, 1, =16 min)

Fr.G (3.16 g) AHGEANEYHT, S0k E
BEMEEY 12 (5.7 mg) . K4 HPLC AR
w0 2 mL/min, KR 254 nm,

3 GHMEE

&1, R AR, HR-ESI-MS /R 5
TE T [M+Na]® N m/z 297.181 3, &8N
297.182 5, 1M C, H,0,, AMEFE R 5, IR
W s 2 7 T RE & A FE L (3 306 em™) | BRIt
(2233.24 em™) FIFRIE (1 673 em™),'H-NMR
WEE (1) SRl 1 A=HEFRES [6;
1.14 (3H, t, J=7.4 Hz, H-1) ], —HWEES

[8: 5.38 (1H, m, H-9), 5.55 (1H, m, H-10) ]
MEA NG, 43 C-NMR 3% (R 1) |
HSQC &% F1 NOESY %K (Kl 1) k3, k&YW 1
TH I8 MAES, B 1 DMRERES (5.
187.9), 44~ sp Z#fLEMAES (8. 76.2, 72.5,
63.7, 88.3), 2 1~ sp® Z2ML IR W R 5 5 (6.
120.9, 134.0), 10 N EKGES, HbadE1
MR (8: 63.2) Fl1 AHERIES (6.
8.1),

Zoad 5kt e, EBE S 1 5T
3 B33 19 2 514k &9 toonapolyyne € (2) ' 4%
FAEE ARl 220 F2REY 2 1 C-3 R HEw
FREL, 7E HMBC 3%, H-1 (8: 1.14) F1 H-
2 (8: 2.59) 5 C-3 (8: 187.86) I XA5SE
SET LA EHED  ARYE NOESY i 6. 3. 11 (2H,
m, H-8) 56: 2.03 (2H, m, H-11) 2 N[5 54
56, HEM Y H-9 F01 H-10 114 XU A 28 g 5T 2 ) 20
bR, ETIHEY 1 M, &
Scifinder 05 K R N B AL AW, ¥ Har 24k
(9Z) -18-hydroxyoctadec-9-en-4, 6-diyn-3-one,

1 &% 11" H-NMR,“C-NMR ##E& (400/100 MHz, CDCI,)
Tab.1 'H-NMR and "C-NMR data of compound 1 (400/100 MHz, CDCI,)

=2 Sy d¢ F5 oy 8¢
1 1.14 (3H, t, J=7.4 Hz) 8.1 10 5.55 (1H, m) 134.0
2 2.59 (2H, q, J=7.4 Hz) 38.9 11 2.03 (2H, dq, J=7.3, 6.8, 2.0 Hz) 27.4
3 - 187.9 12 1.31 (2H, m) 29.3
4 - 76.2 13 1.31 (2H, m) 29.3
5 - 7.5 14 1.31 (2H, m) 29.6
6 - 63.7 15 1.31 (2H, m) 29.5
7 - 88.3 16 1.31 (2H, m) 25.9
8 3.11 (2H, m) 18.2 17 1.57 (2H, m) 32.9
9 5.38 (1H, m) 120.9 18 3.64 (2H, t, J=6.6 Hz) 63.2
O e e o (1H, m, H-9), 4.31 (1H, t, J=6.6 Hz, H-3),
i 6

1 2 18
2 PN

==
— 'H-'HCOSY

E1 &1 MEMEXEH'H COSY, HMBC #H%
Fig. 1 Structure and key 'H-'H COSY, HMBC

correlations of compound 1

~—~ HMBC

WEY 2. %@k, ESI-MS m/z: 299.2
[M+Na]®.'"H-NMR (400 MHz, CDCL) &: 5.47
(1H, dd, J=12.3, 5.4 Hz, H-10), 5.40~5.32

2952

3.61 (2H, t, J=6.7 Hz, H-18), 3.00 (1H, brd,
J=7.0 Hz, H-8), 2.01 (2H, q, J=7.1 Hz, H-
11), 1.69 (2H, m, H-2), 1.52 (2H, m, H-17),
1.31 (10H, m, H-12~16), 0.98 (3H, t, J=7.4
Hz, H-1); "C-NMR (100 MHz, CDCL,) §: 133.0
(C-10), 122.2 (C-9), 79.3 (C-7), 77.1 (C-4),
69.7 (C-5), 64.3 (C-6), 63.9 (C-3), 63.0 (C-
18), 32.8 (C-17), 30.8 (C-2), 29.5 (C-14),
29.4 (C-15), 29.2 (C-12), 29.0 (C-13), 27.1
(C-11), 25.8 (C-16), 17.7 (C-8), 9.5 (C-1),
Db 5 cHk [11] il sEA —2, el

toonapolyyne C,
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k&Y 3. B @k, ESI-MS m/z: 315.2
[M+Na]*,'"H-NMR (400 MHz, CDCl,) §: 6.31
(1H, dd, J=15.9, 5.7 Hz, H-10), 5.75 (1H, d,
J=15.9 Hz, H-11), 4.40 (1H, t, J=9.2 Hz, H-
16), 4.18 (1H, dd, J=12.4, 6.4 Hz, H-9), 3.63
(2H, t, J=6.6 Hz, H-1), 1.73 (2H, m, H-17),
1.54~1.58 (2H, m, H-2), 1.51~1.55 (2H, m,
H-8), 1.30~1.33 (10H, m, H-3~7), 1.01 (3H,
t, J=3.6 Hz, H-18); "C-NMR (100 MHz, CDCI,)
5: 149.8 (C-10), 108.3 (C-11), 83.2 (C-15),
77.0 (C-12), 73.9 (C-13), 72.1 (C-9), 69.6 (C-
14), 64.3 (C-16), 63.2 (C-1), 36.9 (C-8), 32.8
(C-2), 30.8 (C-17), 29.5 (C-3), 29.5 (C-4),
29.4 (C-5), 25.8 (C-6), 25.3 (C-7), 9.5 (C-
18) . VA s 53cik [12] iEEEA 2, #i%
E N (9S, 10E, 16R) -octadec-10-ene-12, 14-
diyne-1, 9, 16-triol,

k&Y 4. B AR, ESI-MS m/z. 357.2
[ M+Na ]*,'"H-NMR (400 MHz, CDCl,) &: 6.31
(1H, dd, J=15.9, 5.6 Hz, H-10), 5.75 (1H, d,
J=15.9 Hz, H-11), 4.41 (1H, t, J=9.1 Hz, H-
16), 4.22~4.14 (1H, m, H-9), 4.04 (2H, t, J=
6.7 Hz, H-1), 2.04 (3H, s, COCH,), 1.75 (3H,
m, H-17), 1.61 (2H, dd, J=6.8, 13.5 Hz, H-2) ,
1.52 (2H, t, J=6.8 Hz, H-8), 1.31 (10H, m, H-
3~7), 1.01 (3H, t, J=3.8 Hz, H-18); “C-NMR
(100 MHz, CDCl,) &; 171.5 (COCH,), 149.8 (C-
10), 108.3 (C-11), 83.1 (C-15), 76.9 (C-12),
73.9 (C-13), 72.1 (C-9), 69.6 (C-14), 64.8 (C-
1), 64.3 (C-16), 36.9 (C-8), 30.8 (C-17), 29.5
(C-5), 29.2 (C-6), 28.7 (C-2), 25.9 (C-3),
25.2 (C-8), 21.2 (COCH,), 9.5 (C-18) , LI %k
P ICHR [12] AR -3, #BEER (98,
10E, 16R) -9, 16-dihydroxyoctadec-10-ene-12, 14-
diyn-1- ylacetate,,

k&Y 5. B AR, ESI-MS m/z; 331.2
[M+Na]*,'H-NMR (400 MHz, CD,0D) §&: 6.24
(1H, dd, J=16.0, 7.3 Hz, H-9), 5.79 (1H, d,
J=16.0 Hz, H-8), 4.33 (1H, t, J=6.5 Hz, H-3),
4.29 (1H, q, J=6.7 Hz, H-10), 3.54 (2H, t, J=
6.6 Hz, H-18), 1.76 (2H, m, H-2), 1.69 (1H,
m, H-17), 1.31~1.34 (10H, m, H-12~16), 1.00
(3H, t, J=7.4 Hz, H-1); “C-NMR (100 MHz,
CD,0D) 6: 148.2 (C-9), 111.7 (C-8), 86.3 (C-

10), 84.8 (C-4), 77.0 (C-7), 74.6 (C-6), 69.4
(C-5), 64.5 (C-3), 63.0 (C-18), 33.6 (C-17),
33.5 (C-11), 31.8 (C-2), 30.6 (C-13), 30.5 (C-
14), 30.5 (C-15), 26.9 (C-16), 26.3 (C-12),
9.8 (C-1), DL E#IE S 3Cmk [11] i A —
H, BEEH toonapolyyne A,

k&Y 6. # Gk, ESI-MS m/z: 315.2
[ M+Na ]*,'"H-NMR (400 MHz, CDClL,) &: 6.05
(1H, dd, J=11.0, 8.6 Hz, H-9), 5.58 (1H, d,
J=11.0 Hz, H-8), 4.65 (1H, dt, J=9.0, 7.1 Hz,
H-10), 4.42 (1H, t, J=6.5 Hz, H-3), 3.65 (2H,
t, J=6.6 Hz, H-18), 1.82~1.70 (2H, m, H-2),
1.56 (4H, m, H-11, 17), 1.31~1.33 (10H, m,
H-12~16), 1.02 (3H, t, J=7.4 Hz, H-1); "“C-
NMR (100 MHz, CDCl,) 6. 149.7 (C-9), 108.6
(C-8), 84.7 (C-4), 78.5 (C-6), 74.5 (C-7),
70.3 (C-10), 69.2 (C-5), 64.2 (C-3), 63.2 (C-
18), 36.5 (C-11), 32.8 (C-17), 30.8 (C-2),
29.4 (C-13), 29.4 (C-14), 29.3 (C-15), 25.7
(C-16), 25.0 (C-12), 9.6 (C-1), LI HURE 5
BRO[13] #koE E A — K, MK E N
toonasindiyne B,

k&W 7. BB E K, ESI-MS m/z: 215.0
[M+Na]*,"H-NMR (400 MHz, CD,0D) &. 7.84
(1H, d, J=9.4 Hz, H-4), 7.09 (1H, s, H-5),
6.75 (1H, s, H-8), 6.19 (1H, d, J=9.4 Hz, H-
3),3.90 (3H, s, 6-OCH,); "C-NMR (100 MHz,
CD,0D) 6: 164.1 (C-2), 153.0 (C-7), 147.1 (C-
9), 146.5 (C-4), 146.1 (C-6), 112.5 (C-5),
112.5 (C-10), 109.9 (C-3), 104.0 (C-8), 56.2
(6-0CH,) . DL s 5 3CHk [14] il A —
B, MUSENARESNEE,

EY 8. H ik, ESI-MS m/z: 229.0
[M+Na]*,'"H-NMR (400 MHz, CDCl,) §: 7.65
(1H, d, J=9.4 Hz, H-4), 6.85 (1H, s, H-5),
6.83 (1H, s, H-8), 6.27 (1H, d, J=9.5 Hz, H-
3), 3.94 (3H, s, 6-OCH,), 3.91 (3H, s, 7-
OCH,) ; "C-NMR (100 MHz, CDCl,) §: 161.2 (C-
2), 152.7 (C-7), 149.8 (C-9), 146.2 (C-6),
143.1 (C-4), 113.3 (C-10), 111.2 (C-3), 107.8
(C-5), 99.8 (C-8), 56.2 (6-OCH,), 56.2 (7-
OCH,) ., Ph %l 5 3cmk [15] #E &EA —3,
WsENG6, - HEMEFEE X,

k&Y 9. # @k, ESI-MS m/z: 355.1
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[ M+Na]*,'"H-NMR (400 MHz, DMSO-d,) &: 10.99
(1H, s, 5-OH), 9.86 (1H, s, 7-OH), 8.91 (1H,
s, 4'-OH), 8.90 (1H, s, 3'-OH), 6.70 (1H, d,
J=8.5 Hz, H-5'), 6.68 (1H, d, J=2.0 Hz, H-
2'), 6.57 (1H, dd, J=2.0, 8.1 Hz, H-6'), 6.25
(1H, d, J=2.4 Hz, H-6), 5.91 (1H, d, J=2.0
Hz, H-8), 4.74 (1H, d, J=6.5 Hz, H-2), 3.92
(1H, m, H-3), 2.60 (1H, dd, J=16.2, 5.2 Hz,
H-4a), 2.44 (1H, dd, J=16.2, 7.0 Hz, H-4b),
1.32 (3H, s, CH;); "C-NMR (100 MHz, DMSO-
dy) 8: 170.2 (C-4), 160.0 (C-7), 145.1 (C-4"),
145.0 (C-3'), 129.7 (C-7'), 117.9 (C-6"), 115.3
(C-5"), 114.1 (C-2"), 100.0 (C-4a), 95.0 (C-
8), 94.7 (C-6), 81.4 (C-2), 65.4 (C-3), 26.2
(C-4), 14.2 (CHy) ., VA& S5 3CHR [16] i
FAR—F, BHUEE N 3-0-acetyl (—) -epicatechin,

L& 10. A @R K, ESI-MS m/z; 202.1
[M+Na]".,'"H-NMR (400 MHz, CDCl,) &: 7.37
(2H, d, J=9.0 Hz, H-2), 6.81 (2H, d, J=9.0
Hz, H-3), 4.00 (2H, ¢, J=7.0 Hz, -OCH,-),
2.15 (3H, s, -OCH,), 1.40 (3H, t, J=7.0 Hz,
-CH,); "“C-NMR (100 MHz, CDCl,) §: 168.3
(-CO-), 156.0 (C-4), 130.9 (C-1), 122.0 (C-
2), 114.9 (C-3), 63.8 (-OCH,CH,), 24.5
(-OCH,), 15.0 (-OCH,CH,) . Vi I %45 ik
[17] el A — 5, B e I Xt & &
PN

& 11, 1A K, ESI-MS m/z: 493.3
[M+Na]".,'"H-NMR (400 MHz, CDCl,) &: 5.29
(1H, m, H-7), 5.07 (1H, t, J=6.9 Hz, H-24),
4.10 (1H, t, J=6.7 Hz, H-24), 2.26 (1H, m, H-
9), 1.67 (3H, s, H-26), 1.58 (3H, s, H-27),
1.24 (3H, s, H-30), 1.11 (3H, s, H-29), 1.03
(3H, s, H-28), 1.00 (3H, s, H-19), 0.82 (3H,
s, H-18); “C-NMR (100 MHz, CDCl,) 6: 217.0
(C-3), 180.4 (C-21), 144.8 (C-8), 132.4 (C-
25), 123.6 (C-24), 118.6 (C-7), 58.3 (C-17),
52.4 (C-5), 49.8 (C-14), 48.0 (C-14), 47.9 (C-
9), 47.8 (C-4), 47.2 (C-13), 45.3 (C-15), 45.1
(C-20), 38.5 (C-1), 35.1 (C-10), 34.9 (C-2),
33.3 (C-12), 30.7 (C-22), 28.0 (C-30), 26.1
(C-23), 25.8 (C-23), 24.6 (C-18), 24.4 (C-
28), 23.2 (C-29), 23.1 (C-6), 21.6 (C-27),
18.1 (C-11), 17.8 (C-26), 12.8 (C-19) ., LA F%k
2954

P50k [ 18] Ml A —3, WA IR

&M 12, H OB K, ESI-MS m/z: 599.4
[M+Na]*,"H-NMR (400 MHz, DMSO-d,) 6: 5.32
(2H, m, H-6), 4.22 (1H, d, J=6.5 Hz, H-1"),
3.64 (1H, m, H-6'b), 3.47 (1H, m, H-3), 3.44
(1H, m, H-6'a), 3.17 (1H, d, J=7.5 Hz, H-3"),
3.10 (1H, m, H-5"), 3.06 (1H, m, H-4"), 2.89
(1H, t, J=7.0 Hz, H-2'), 2.12 (1H, m, H-20),
1.94 (2H, m, H-4), 1.82 (4H, m, H-15~16),
1.80 (2H, m, H-7), 1.69 (1H, m, H-27), 1.50
(6H, m, H-8~9, 11~12), 1.50 (4H, m, H-24,
26), 1.39 (2H, m, H-2), 1.23 (4H, m, H-1,
17), 1.15 (2H, m, H-25), 1. 15 (1H, m, H-14),
0.99 (3H, d, J=6.9 Hz, H-29), 0.95 (3H, d, J=
6.4 Hz, H-21), 0.90 (3H, d, J=6.3 Hz, H-21),
0.81 (3H, s, H-18), 0.65 (3H, m, H-18)."C-
NMR ( 100 MHz, DMSO-d,) &: 140.5 (C-5),
121.3 (C-6), 100.8 (C-1'), 76.9 (C-3), 76.8
(C-3"), 76.6 (C-5"), 73.5 (C-2"), 70.1 (C-4"),
61.1 (C-6'), 56.2 (C-14), 55.5 (C-17), 49.6
(C-24),49.3 (C-9), 41.9 (C-4, C-13), 38.3 (C-
20), 36.9 (C-12), 36.2 (C-1), 35.5 (C-10),
33.4 (C-22), 31.5 (C-2, 7), 31.4 (C-8), 29.3
(C-25), 28.7 (C-16), 27.8 (C-23), 23.9 (C-
28), 22.6 (C-15), 20.6 (C-21), 19.8 (C-26),
19.1 (C-11), 19.0 (C-27), 18.6 (C-19), 11.8
(C-29), 11.7 (C-18) . KA B&dls 53¢k [19] i
EHEA — B, W E S B-A HS BE-3-0-B-D-Hi %4
BEFT .

fb& W 13, A @ E K, ESI-MS m/z: 191.0
[M+Na]",'H-NMR (400 MHz, CD,0OD) &; 7.55
(1H, m, H-6), 7.52 (1H, m, H-2), 6.83 (1H,
d, J=8.7 Hz, H-5), 3.89 (3H, s, 3-OCH,); “C-
NMR (100 MHz, CD,0D) &: 170.4 (C-7), 152.5
(C-4), 148.6 (C-3), 125.2 (C-6), 123.5 (C-1),
115.8 (C-2), 113.8 (C-5), 56.4 (3-OCH,), DI L
B 5oCHk [20] AR A -, MEENF
PR

&Y 14, HE K, ESI-MS m/z; 409. 1
[M+Na]","H-NMR (400 MHz, DMSO-d,) &: 7.96
(1H, d, J=9.5 Hz, H-4), 7.03 (1H, d, J=2.1
Hz, H-2'), 6.91 (1H, s, H-5), 6.88 (1H, m, H-
6'), 6.82 (1H, d, J=8.0 Hz, H-5"), 6.34 (1H,
d, J=9.5 Hz, H-3), 4.99 (1H, d, J=7.9 Hz, H-
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7'), 4.32 (1H, m, H-8'), 3.78 (1H, m, H-9'a),
3.40 (1H, m, H-9'b), 3.82 (1H, s, -OCH,),
3.79 (1H, s, -OCH,) ; "C-NMR (100 MHz, DMSO-
dy) 8: 160.0 (C-2), 147.6 (C-3"), 147.3 (C-
4'),145.3 (C-6), 144.9 (C-4), 138.1 (C-9),
137.1 (C-7), 131.7 (C-8), 126.7 (C-1'), 120.8
(C-6"), 115.4 (C-5'), 113.2 (C-3), 112.0 (C-
2'), 111.3 (C-10), 100.8 (C-5), 77.9 (C-7"),
76.3 (C-8'), 59.9 (C-9'), 55.8 (3'-OCH,), 55.7
(6-0CH,) ., LA L %udls 5 3cHk [21] i A —
B, BUEEENRRER A,

k&Y 15, HE B AK, ESI-MS m/z; 383.1
[M+Na]*,"H-NMR (400 MHz, CD,0D) &; 6.70
(1H, d, J=8.0 Hz, H-5"), 6.64 (1H, d, J=1.9
Hz, H-2'), 6.61 (1H, s, H-6), 6.57 (1H, dd, J=
8.0, 1.9 Hz, H-6'), 6.15 (1H, s, H-3), 3.78
(1H, d, J=11.9 Hz, H-7"), 3.76 (3H, s, 5-
OCH,), 3.73 (3H, s, 3'-OCH,) , 3.69~3.63 (2H,
m, H-9'a), 3.63~3.60 (1H, m, H-9), 3.36 (1H,
dd, J=11.2, 4.1 Hz, H-9'b), 2.74 (2H, d, J=
7.7 Hz, H-7), 1.96 (1H, m, H-8), 1.73 (1H, m,
H-8'); "C-NMR (100 MHz, CD,0D) &§: 149.0 (C-
3), 147.2 (C-5), 145.9 (C-4), 145.2 (C-4),
138.6 (C-2), 134.1 (C-1), 129.0 (C-1), 123.2
(C-6), 117.3 (C-5), 116.0 (C-3), 113.7 (C-2),
112.3 (C-6), 65.9 (C-9), 62.2 (C-9), 56.4 (3-
OCH,), 56.3 (3-OCH,), 48.0 (C-7), 48.0 (C-
8), 40.0 (C-8), 33.6 (C-7), VI %¥s 5 Sck
[22] REFAF, HEERN (=) -FEHRR
JEER

&Y 16, 11 65K, ESI-MS m/z; 251. 1
[M+Na]*,'H-NMR (400 MHz, CD,0D) &: 7.35
(2H, m, H-2", 6'), 6.96 (1H, d, J=16.3 Hz, H-
a), 6.83 (1H, d, J=16.3 Hz, H-B), 6.77 (2H,
d, J=8.6 Hz, H-3",5"), 6.45 (2H, d, J=2.2 Hz,
H-2, 6), 6.16 (1H, t, J=2.2 Hz, H-4) ,"C-NMR
(100 MHz, CD,0D) &; 159.7 (C-3,5), 158.4 (C-
4"y, 141.3 (C-1), 130.4 (C-1"), 129.4 (C-B),
128.8 (C-2", 6'), 127.0 (C-a), 116.5 (C-3',
5'), 105.8 (C-6), 102.6 (C-4) ., DI F%cd 53k
(23] #REEA 3, BUEE AR,

4 MAHEERR
4.1 wmppdrrale  BOSEA K I RAW 264. 7
MM, MBZEHE N 1x10°/mL, /T 96 fLk,

FFLO0 pL, KigE24 b WESHA, BRI
e, MUIEE 3 AR,

1b& 9 F DMSO B il 5% 100 mmol/1 f ¥ ¥,
R IR B R 500 pmol/L, #FLINA 10 pL,
WHE 2 h )5, BFLMA 10 uL LPS (10 pg/mL),
Kt 24 h )5, BALIA 10 uL MTT 357, 4ksnss
Fi4h, FEEW, A 150 wL DMSO, Il 5E 5%
JE (OD) {E, TSR, AR A
F= [ (ODHZ4-0D S H4l) / (0D Jozhdl-
OD ZH4) ] x100% , 45BN, AN
FEE R T 75% .
4.2 #EFHEAZ LS Y DMSO B AL 100
mmol/L MW, 3% 5= 54 B 2 200 wmol/L,
BALIA 10 pL, WE 2 hJ5, EfLIA 10 pL LPS
(10 pg/mL), 4kZE355E 24 h, BEALWCHC 50 pL
HW, S Griess i7) I | 7] I 4 50 pL,
FHBGHRACAE 540 nm PR A OD {H, 115 NO 411
filR, Ay NO MIHl R = [1- (ZH254 NO
J£) /LPS 41 NO ¥ ] x 100% , X #ll ] 3% K F
40% MALA Y, WE 6 MAFEIREE, THREEEm S
W (I1Cy,), LEEE 3 K, LImmE e fHE
X 25 SRR 7E 20 wmol/L WA 25 E T, 1k
GW13~4, 6, 11~13 BERAA I LPS 175511 RAW
264. 7 4l NO AR, BAT RIFMPTRIEH,
k2,

xR2 BUBWIC,E (X5, n=3)

Tab.2 IC,,values of various compounds (x+s, n=3)

&Y I1C5o/ ( pumol - 1.71)

3 6.90+0. 59
4 10. 49+0. 32 ™
6 20.03£1.30*
11 9.49+0.29 ™
12 18. 34+0. 64
13 24.37+2.86

n| Ik 3 37 28.82+2. 81

. HMEEFE N, 7 P<0. 01,

5 it
AW F W 1 L BB 1) TR £ g AT
AT 2= B 9T, A o B AR 3] 16 MMEE Y,
G 6 MROE  2MFEERE 2PHRNERE,
2 S 4 A, Kb G 1 R — 8
ROPEAGY, M, AL R MTT LAl
A EEYE I ST LPS 5 S 19 RAW 264. 7 48
WA RERETY | XS E Y 16 DAL S W HEAT T4
RIEVEMNEL, EZPAE 50 pmol/L IIWIE T, &1k &
Y1 B 40T I T 75% , 7E 20 wmol/L HI45 2%
2955
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WET, tkaW3~4. 6. 11~13 B4 BIFHHLA

TEH.

ABFTEEREE T Ao 2 FEE,

AR T ARG B P AR AP 6 1 Loy B HL i
AT KM BRI S AR A
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