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A new diterpenoid alkaloid from Aconitum sinomontanum
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Abstract: Objective To study the chemical constituents and anti-inflammatory activity of roots of Aconitum sinomontanum. Methods
The compounds were isolated and purified by silica gel, gel column chromatography and semi-preparative liquid chromatography, and
their structures were elucidated by physicochemical properties and spectroscopic techniques such as high resolution electronspray
ionization mass spectrometry (HR-ESI-MS), infrared spectrum (IR), and nuclear magnetic resonance. The NO inhibitory activity of
the isolated compounds was determined by lipopolysaccharide (LPS)-induced RAW264.7 cells. Results A total of eight compounds
were isolated from 80% ethanol extract of A. sinomontanum, all of which were diterpenoid alkaloids and identified as 10,9&,140,22-
tetrahydroxy-aconitine (1), delsoline (2), vaginatunine C (3), acoseptrine (4), acosanine (5), dehydroacosanine (6), takaosamine (7),
delcosine (8). The median inhibition concentration (ICso) values of compounds 1 and 5 for inhibiting NO release in LPS-induced
RAW264.7 cells were (65.05 + 4.58) and (78.38 + 1.26) umol/L, respectively. The ICso value of the positive drug aminoguanidine
hydrochloride was (12.62 + 1.52) pmol/L. Conclusion Compound 1 was a new compound, named aconsinomtine A, and compounds
2—7 was isolated from the plant for the first time. Compound 1 and 5 possessed certain anti-inflammatory activity.
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Bz . HURE. TRR, BARKERR. BRE.
WML ST R, TR RIRERR . R0 I
BRATHGEEAEN2 BUARHT FE R, &5 Sk AL A
A RO =, HEAA T 2 24 EE 1,
Wi, U POOERHE . ORISR
AR D T R S Sk A s ey, SRS TR
UFHIREIRP“H0, AW TR I 80% LB SE B AL 27
AP HEATINA, B e R 8 MEE, AT
W5 RV, 538 10,9E,140,22- DY 5 k- 1 3L
(10,9¢,140,22-tetrahydroxy-aconitine, 1). 34 R
(delsoline, 2). vaginatunine C (3). acoseptrine (4) .
acosanine (5) . dehydroacosanine (6) . takaosamine
(7) « K#EH, (delcosine, 8) . HH, &1
NFWED, fr ST A, ALEY) 2~T
KN ZzED Ty EMSRE. KHREZHE
(lipopolysaccharides, LPS) 53111 RAW 264.7 4Hfifd
MEEDD NO e, S55REH, (a1
H5 A —E M NO HIilE 1
1 NEERHY

LC-6AD B2 - yAH (A CH A Rige A s,
SPD-20A EANA] ek IS ), Welch Ultimate XB-
Cis FHl & i A (250 mm X 10 mm, 5 pm),
AVANCE U e iAX. (48 [E Burker A 7)),
AN CEN BB RIS R AR, 172
—H TR (3£E Mettler Toledo), RV10 g
FARAC (JEHE KA AR, MHEAiGHEER (200~
300 H, HHiEEWTAHRARD, Sephadex LH-20
R (GEE GE AR, HMEFERIR GFss (G
TLRRERTT RABRA T, CO 4l 7= CHrindk
ESCO BHLARAT]D, Mebaix (g4 ki
HIRAFD, LPS (£[H Sigma A7), &RIEMMFEE:
R £k (aminoguanidine hydrochloride, AG, 117 EF}
FELEMBARE R A A, fit5 HVIWHD, CCK-8 i
& QLUARBRHEEMEARAGIRATE), DMEM =k
Rrgr3t (3E[ Hyclone A A]), Griess & (B A
EREY) TR D, BiEHEE. Z g CREET
BREERAL S RAAA R AR, e, & k.
Ol TR 2K AE ORIEETTR Al
AIRAFD, dfEE7Rg DMSO (LR E R
AIRAFD. FERIEAF K.

ARSI I A B Sk 2T 2021 4E 7 SR ERR
PEE FAG T JE B AN, SR EZ KT
WEREENEREMGELEEY &S L A

sinomontanum Nakai HJ TR, #rA& (20210711)
TRAE T Bt v B2 25 K FAE AR AR

/N BRPALAZ 4T A IR 41 B (RAW264.7, H
E R BT .

2
21 RERESE

=Sk 26 15.0 kg ¥t s, H 80%H) 4.1,
10 AR INFAFEIREEI 3 R, &k 1.5h, A IR,
WERGIIRE . BB UL 6 2K EM, H
P BRI pH 1, A A MBS ORI, RICH
THIEE; FHUS KA AR Z K pH 10, FHHZ&H
PERERUKAR, ZEHC 6 IR, [ Sk, 5218
VIR 520 go S AEVIBRE RERCAE i 4 58, SR —
AP RE-EE-— 2% (1000 1:0.1~1:1:0.1) ¥
FEVEm, 235 MY (KI~K5), KA
W BRI AU B SR AR AT B
afifh,

K1 H St i, — & be-F g (120 :
1~60 : 1) BREEGENL, 153145 K1-1~K1-4. KI-
| A fEL R aEY 2 (16.7 mg). Ki-
3 2H ) R TR R A € ) R A, -
0.1% - ZEK (76 :24) BRI ED 1 (k=
32.5min, 6.1 mg). Kl-4 4153278 FHER A i
FEH AR, FEE-0.1% - 25K (70 2 30) Bt
BEMNAEY 3 (k=24.8 min, 8.1 mg).

K2 W5y &0, HEE-0.1%— OHEK 5
B3 K2-1~K2-4 415y . K2-2 40 45 IR
FEAE 4> 8545 5 ANy K2-2-1~K2-2-5. K2-2-5 &
e R, HEE-0.1% = 2%k (61 @ 39) P
FMEAEY) 4 (£=19.7 min, 7.3 mg). K2-3 A%
TR WEGE R (B3 7y 55159 K2-3-1~K2-3-3 4. &
I K2-3-2 fl K2-3-3 W7oy, &N-Hl&MAH, HEE-
0.1% MK (61 © 39) PVelifFEMbA 8 (r=23.5
min, 6.1 mg). K2-4 Z8 M EE AT (15 73 2515 K2-
4-1~K2-4-3 Hor. K2-4-1 L4, FEE-
0.1% 2K (65 :35) BRI EY 6 (r=
18.6 min, 10.5 mg), K2-4-2 ZKHhI4 A, -
0.1% 2K (65 :35) MBI EY S (k=
15.6 min, 5.5 mg), K2-4-3 &2l &, HHE-
0.1% /K (65:35) BRI EM T (k=
22.4 min, 5.6 mg),

2.2 EMEMAEIKIEMMR
220 JUHUTE sEEe BOWEUAE K IR N B A%
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LI &40 i, 9 I 41 i) RAW 264.7, B 5.0 X 105 4N /mL
[R5 BT 96 FLRk, H 37 'C. 5% CO, 4
Muks ARG 7R 24 he WE T AA. XA RLZ
H, FHHREINES, FEIREFRE, T4
A 100 pL % 0.1% DMSO [H5E4a 77t (A5
fa), XTERZLA 100 uL & 0.1% DMSO [¥)5¢ 455
FREE CHUIfD, AAAMNEHED 1~8 554
BiFR%E 100 L (4. BEEFRFHREFE 24 h,
F2 BIEW, LIS 10% CCK-8 JEfilikh 77k
100 puL, BRFEM I E 30 min, T 450 nm KT
MERICRE (D, WIARITEAAEE (R, A
LIS FI M R AR 25%, B 40 AE IS BAMK T
75%, WGV RMMEENE. PTRIEESRGLE
TCA BRI S 261 IR, SEIGE AT 3 IR
R=(A szs—A 5)/(A wis—A 211)

222 PLRIEMESE  RH LPS 55 RAW264.7 41
Jf 9 REASE AL XS 43 B8 T AR SRR AL A ) AT IR PR I I
B K RAW264.7 4HffILL 5.0 10% 4 mL 1)
AT 96 FLARH, T 37 C. 5% CO» [H41fE
BRFRFER R FE 24 he WEZ A4 A 100 pL &
0.1% DMSO I8 255775 (NS 4i); B
JIN 100 pL 194 0.1% DMSO 1 LPS (1 pg/mL)
(F5ERE773E; AG FHPEXT L n 100 L & AG
(12 umol/L) A1 LPS (1 pg/mL) [H5e4R7idt, %4
Z44H: I 100 uL EFFIMEEY) (3125, 6.25.
12.5. 25, 50. 100 pmol/L) F1LPS (1 ug/mL)
SEARE IR . DAV S N A [R) 20 ) 1 i 7 2k
i, %S 24 h, WREL 50 pL ZH EIEWORT 100 pL
Griess 7l T 96 FLAR H1 e 8, G, 550 nm

TWEFL A E, RIFEALTFEAAEYN LPS iFS
RAW 264.7 4fidr=4: NO [0 (1) . SLIREE
3 Ko

1=1—(A sz—A ze)/(A g —A 21)
3 #R
3.1 SHEE

WE 1. BETLERHER, K RULEH
PR, SFATE . HR-ESI-MS EoRiE) T B 1
WA m/z 378271 2 [M+H]", HHAE N (378271 4
[M+H]), HEM 735X~ C2H3sNOso IR vrﬁi (ecm™):
3467.7,2832.5,1409.8,1343.2,1062.3. k&1
(1) tH A1 3C-NMR 1% E %4 W.3% 1. "H-NMR (400
MHz, CDCl3) #EEH 7R 1 4HEF1E-NCH,CH; A5
5 6y 2.43 (1H, m, H-20a), 2.53 (1H, m, H-20b), 1.11
(3H,t,J=7.1 Hz,H-21); 1 4LHHE H %155 0.88 (3H,
s, H-18); 2 i A S 5 3.73 (1H, s, H-1) #13.47
(2H, s, H-22). 3C-NMR (100 MHz, CDCl3) #&%&
BRI 22 MRS, 1 ARFIE-NCH,CH; TRk1E 5
dc 48.1(C-20). 13.0 (C-21). 454 DEPT-135 i,
AT LAEH 6c 13.04 27.6 AR, 6c 24.9+ 27.5. 29.5,
31.0.32.8. 33.1. 48.1. 60.3 F1 66.5 A%, dc 35.7-
44.0.46.2. 46.7- 46.8. 63.1 f1 72.3 N#HHK, 6c 32.7-
48.7. 78.4 A1 82.7 NZEk.

7E 4 NMR %, 1 HSQC 1% B %dE, K
AP A S HARX SRS 5 AT )R . 7R
H-'H COSY i &, H-1/H-2/H-3 #3%, H-5/H-6/H-
7/H-8 #H5%, H-8/H-15 #H5%, H-10/H-12/H-13 1K,
H-13/H-15/H-16 #H2%¢, H-20/H-21 MK, H4E4E
HMBC i%EE5, H-17 5 C-1/5/7/11 #15%, H-18 5

F1 L&Y 14 'H-50 PC-NMR ##E (400/100 MHz, CDCls)
Table 1 'H- and 3C-NMR data for compounds 1 (400/100 MHz, CDCl3)

R oc OH WAL dc OH

1 723  373(lH,s H-1) 12 328 164 (lH,d,J=63Hz H-12), 1.68 (LH, m, H-12b)
2 295 157 (2H, m, H-2) 13 357  1.96 (1H,d,J=6.6 Hz, H-13)
3 310 1.73(1H, m, H-3a), 1.50 (1H, m, H-3b) 14 784 —
4 327 — 15 331  1.79 (1H, m, H-15a), 1.99 (1H, m, H-15b)
5 467 194 (lH,d,J=31Hz H-5) 16 249 154 (1H,d,J=6.9 Hz, H-163), 1.87 (LH, m, H-16b)
6 275 223(1H,d,J=8.6 HzH-6a), 1.43 (1H, m, H-6b) 17 63.1  3.06 (1H,s, H-17)
7 462 218(lH,d, =54 Hz, H-7) 18 276  0.88(3H,s, H-18)
8 468 161(1H,d, J=59Hz H-8) 19 603 205 (lH,d,J=82 Hz, H-19a), 2.28 (1H, s, H-19b)
9 827 — 20 481  2.53(IH,m, H-20a), 2.43 (LH, m, H-20b)

10 440 1.81(1H, m, H-10) 21 13.0 111 (3H,t,J=7.1Hz, H-21)

1 487 — 22 665  3.47(2H,s H-22)
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C-4/5/19 ¥, H-22 5 C-9/13/14 #5%. Kk, LA
FHARRANAEY) 1 BFIHER%E RN 19,14,
22-tetrahydroxy-aconitine. £ NOESY %[, H-
10/H-1/H-13/H-22 #H5%, &M 1-OH N o 5, 14-
OH A a #%. 7 Cis BRI Cyo B —HEAEIIRH C-9
fri% B-OH Wtk —Mh 6 77~7971, (&M 1

B C-9 LA 6 82.7, B ST BRI =
S, (HERERF C-14 F1 C-22 BFBRIERUL, AT
el il C-9 b2 # K AR, il 9-OH 44!
BIEME . B R R, KA 1k
WidkiE, 4 oNE Sk A (aconsinomtine A), 45
K 1,

= 'H-'H-COSY

A
H C: HMBC

H H: NOESY

1 ®a&Y1 M FEERMNEER 'H-'H COSY. HMBC F1 NOESY HX%{ES
Fig. 1 Chemical structure and key 'H-'H COSY, HMBC and NOESY correlations of compound 1

&2 AT s (FED, o R
AR E, EPAME. ESI-MS m/z: 468.2 [M+H],
273N CasHzoNO7. TH NMR (400 MHz, CDCl3) 6:
3.97 (1H, s, H-6), 3.65 (1H, s, H-1), 3.61 (1H, t, J=4.3
Hz, H-14), 3.38 (3H, s, OCH;-14), 3.33 (1H, d, /= 8.9
Hz, H-18a), 3.32 (3H, s, OCH;-6), 3.31 (3H, s, OCH;-
16), 3.30 (3H, s, OCHs-18), 3.25 (1H, t, J = 8.5 Hz, H-
16), 2.99 (1H, d, J = 8.9 Hz, H-18b), 2.94 (1H, dt, J =
14.7, 7.4 Hz, H-9), 2.92 (2H, m, H-20), 2.80 (1H, s, H-
17), 2.58 (1H, dd, J = 14.6, 8.6 Hz, H-15a), 2.42 (2H,
m, H-19), 2.41 (1H, m, H-13), 2.03 (1H, m, H-12a),
1.97 (1H, m, H-10), 1.90 (1H, m, H-2a), 1.86 (1H, d,
J = 1.9 Hz, H-5), 1.81 (1H, m, H-12b), 1.71 (1H, dd,
J=14.6,8.6 Hz, H-15b), 1.63 (1H, m, H-2b), 1.62 (1H,
m, H-3a), 1.43 (1H, m, H-3b), 1.08 3H, t, /= 7.3 Hz,
H-21); BC-NMR (100 MHz, CDCl;) d: 90.4 (C-6),
87.8 (C-7), 84.5 (C-14), 82.9 (C-16), 78.5 (C-8), 77.2
(C-18), 72.6 (C-1), 66.0 (C-17), 59.0 (18-OCHs3), 57.6
(14-OCHg), 57.3 (6-OCHs), 57.2 (C-19), 56.2 (16-
OCHj), 50.2 (C-20), 49.3(C-11), 45.0 (C-5), 43.9 (C-
10), 43.3 (C-9), 37.7 (C-4), 37.4 (C-13), 33.4 (C-15),
30.5(C-12), 29.3 (C-3), 27.2 (C-2), 13.5 (C-21). L\ E
Bl 5 ORI E TR A — 0, MfE a2 AR

&Y 3. BEiE AR, R
FR LR, 2. ESI-MS m/z: 438.2 [M+H]',
73 73N CaaH3oNOg. 'H-NMR (400 MHz, CDCls) 6

4.01 (1H, s, H-6), 3.63 (1H, t, J = 4.8 Hz, H-14), 3.42
(3H, s, OCH;-14), 3.39 (3H, s, OCH3-6), 3.36 (3H, s,
OCH3-16), 3.34 (3H, s, OCH;3-8), 3.31 (1H, t, J = 8.4
Hz, H-1), 3.28 (1H, m, H-16), 3.07 (1H, m, H-18a),
2.93 (1H, m, H-18b), 2.91 (1H, m, H-17), 2.80 (2H, m,
H-19),2.62 (1H, dd, J= 6.5, 4.8 Hz, H-9), 2.40 (1H, m,
H-4), 2.39 (1H, m, H-13), 2.38 (1H, m, H-10), 2.33
(1H, m, H-2a), 2.08 (1H, m, H-15a), 2.04 (1H, m, H-
3a), 1.97 (1H, m, H-15b), 1.89 (1H, d, J = 1.7 Hz, H-
5), 1.83 (1H, m, H-12a), 1.82 (1H, m, H-2b), 1.49 (1H,
m, H-3b), 1.45 (1H, m, H-12b), 1.10 (3H, t,J = 7.6 Hz,
H-20); ¥C-NMR (100 MHz, CDCl3) 6: 90.4 (C-6),
87.7 (C-7), 84.5 (C-14), 82.9 (C-16), 78.5 (C-8), 72.6
(C-1), 66.0 (C-17), 59.0 (16-OCHy3), 57.6 (14-OCHy),
57.3 (6-OCHs), 57.2 (C-18), 56.2 (8-OCHs), 50.2 (C-
19), 49.2 (C-11), 44.9 (C-5), 43.9 (C-10), 43.3 (C-9),
37.6 (C-13), 37.4 (C-4), 33.4 (C-15), 30.5 (C-3), 29.3
(C-2), 27.1 (C-12), 135 (C-20). LA -%¥E 5 iRk
TEHEA—F00, i e b 54 3 2N vaginatunine C.

WEY 4: BETERH AR, i RBLER
FIE AR, SERHTE. ESI-MS m/z: 440.2 [M+H]',
43 13N CsH3NO7. 'H-NMR (400 MHz, CDCls) 6:
4.30 (1H, s, H-6), 4.21 (1H, t, J = 4.5 Hz, H-14), 3.47
(1H, d, J = 2.4 Hz, H-1), 3.42 (3H, s, OCH3-14), 3.33
(3H, s, OCH3-16), 3.27 (1H, m, H-16), 3.25 (3H, s,
OCH3-1), 3.17 (1H, m, H-18a), 3.07 (1H, m, H-18b),
3.06 (1H, s, H-9), 2.98 (1H, m, H-12a), 2.87 (1H, m, H-
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12b), 2.82 (1H, m, H-13), 2.81 (1H, s, H-17), 2.80 (2H,
m, H-19), 2.55 (1H, m, H-15a), 2.41 (1H, m, H-4), 1.97
(1H, m, H-15b), 1.88 (1H, d, J= 1.7 Hz, H-5), 1.86 (1H,
m, H-2a), 1.81 (1H, m, H-3a), 1.51 (I1H, m, H-2b), 1.47
(1H, m, H-3b), 1.05 (3H, t, J= 7.2 Hz, H-20); 3C-NMR
(100 MHz, CDCl;) 8: 86.1 (C-7), 82.4 (C-1), 81.5 (C-14),
81.0 (C-16), 80.2 (C-10), 78.8 (C-6), 77.0 (C-8), 66.2 (C-
17), 58.3 (14-OCHs), 57.6 (16-OCHs), 56.0 (1-OCHy),
55.3 (C-9), 54.0 (C-11), 52.6 (C-19), 51.5 (C-18), 49.5 (C-
5), 38.6 (C-15), 37.9 (C-4), 37.2 (C-12), 36.6 (C-13), 29.5
(C-3),25.3(C-2), 14.4 (C-20). LA b-Hdds 5 CikhoE
A0, HrfE G4 4 4 acoseptrine.

a5 AETLERMAR, R
FBAAEE, EPRAME. ESI-MS m/z: 468.2 [M+H],
ﬁ}%ﬁy\j CosH41INO7. IH-NMR (400 MHZ, CDC13) 0.
4.22 (1H, s, H-6), 3.62 (1H, t, J = 4.5 Hz, H-14), 3.53
(1H, d, J = 2.4 Hz, H-1), 3.31 (1H, d, J = 9.0 Hz, H-
18a), 3.28 (3H, s, OCH3-14), 3.26 (1H, t, J= 8.5 Hz, H-
16), 3.25 (3H, s,0CH3-18), 3.24 (3H, s, OCH3-16),
3.15 (3H, s, OCH3-1), 2.99 (1H, d, J = 9.0 Hz, H-18b),
2.88 (2H, m, H-20), 2.85 (1H, dt, J = 14.7, 7.3 Hz, H-
9),2.79 (1H, s, H-17), 2.60 (1H, dd, J = 14.5, 8.5 Hz,
H-15a), 2.45 (2H, m, H-19), 2.41 (1H, m, H-13), 2.10
(1H, m, H-12a), 1.97 (1H, m, H-10), 1.89 (1H, d, J =
1.8 Hz, H-5), 1.86 (1H, m, H-2a), 1.82 (1H, m, H-12b),
1.71 (1H, dd, J = 14.5, 8.5 Hz, H-15b), 1.63 (1H, m, H-
2b), 1.61 (1H, m, H-3a), 1.42 (1H, m, H-3b), 1.00 (3H,
t,J=7.0 Hz, H-21); 3C-NMR (100 MHz, CDCL;) 6:
87.2 (C-7), 84.2 (C-1), 84.1 (C-14), 82.3 (C-16), 80.6
(C-6), 79.1 (C-18), 78.1 (C-8), 65.8 (C-17), 57.8 (18-
OCHj3), 56.3 (14-OCHj3), 55.7 (16-OCHg), 54.1 (1-
OCHs3), 53.5 (C-9), 51.7 (C-19), 50.5 (C-20), 48.2 (C-
11), 45.6 (C-13), 43.8 (C-5), 38.5 (C-4), 37.1 (C-10),
36.0 (C-15), 31.8 (C-3), 28.9 (C-12), 25.6 (C-2), 14.5
(C-21). VA &l 5 Okt iE e A — 302, i e
W.EH) 5 N acosanine.

WEY 6: BEILEMBMAR, R
FRLRE D, 2. ESI-MS m/z: 466.2 [M+H]',
2 FRA CasHzoNO7. *H-NMR (400 MHz, CDCl3) 6:
3.61 (1H, t,J= 4.4 Hz, H-14), 3.51 (1H, d, J=2.5 Hz,
H-1), 3.36 (3H, s, OCH;-18), 3.33 (1H, d, J = 8.8 Hz,
H-18a), 3.30 (1H, d, J = 8.8 Hz, H-18b), 3.28 (3H, s,
14-OCH3), 3.26 (3H, s, 16-OCH3), 3.23 (1H, m, H-16),

3.15 (3H, s, 1-OCH3), 2.93 (1H, dt, J= 14.7, 7.3 Hz, H-
9), 2.91 (2H, m, H-20), 2.83 (1H, s, H-5), 2.81 (1H, s,
H-17),2.58 (1H, dd, J = 14.5, 8.6 Hz, H-15a), 2.45 (2H,
m, H-19), 2.41 (1H, m, H-13), 2.05 (1H, m, H-10), 2.03
(1H, m, H-12a), 1.89 (1H, m, H-2a), 1.80 (1H, m, H-
12b), 1.72 (1H, dd, J = 14.5, 8.6 Hz, H-15b), 1.68 (1H,
m, H-3a), 1.63 (1H, m, H-2b), 1.54 (1H, m, H-3b), 1.05
(3H, t,J=7.2Hz, H-21); 13C-NMR (100 MHz, CDCls)
5:219.1 (C-6), 84.8 (C-7), 83.9 (C-14), 83.2 (C-1), 81.8
(C-16), 76.3 (C-18), 75.3 (C-8), 63.0 (C-17), 57.8 (18-
OCHj3), 57.5 (14-OCH3), 57.4 (16-OCHs), 56.4 (1-
OCH3), 56.0 (C-5), 52.5 (C-19), 50.7 (C-20), 45.7 (C-
9), 45.6 (C-13), 44.3 (C-11), 38.9 (C-4), 37.5 (C-10),
34.1 (C-15), 32.5 (C-3), 28.4 (C-12), 26.1 (C-2), 14.0
(C-21). VL ¥R SOk E He AR — 80, i e
WA 6 N dehydroacosanine.

WEY 7. BETLERBHAR, KRB
FRLIRE, S, ESI-MS m/z: 440.2 [M+H]',
43 F 3N C3H37NO7. TH-NMR (400 MHz, CDCl3) 6:
4.09 (1H, q, J = 4.8 Hz, H-14), 3.95 (1H, s, H-6), 3.65
(1H, s, H-1), 3.64 (1H, d, J = 10.4 Hz, H-18a), 3.43
(3H, s, 16-OCH3), 3.38 (3H, s, 6-OCH3), 3.33 (1H, m,
H-18b), 3.23 (1H, m, H-16), 2.95 (1H, t, J= 6.1 Hz, H-
9), 2.82 (2H, m, H-20), 2.78 (1H, s, H-17), 2.61 (1H,
dd, J = 16.3, 9.0 Hz, H-15a), 2.46 (2H, m, H-19), 2.41
(1H, m, H-13), 2.13 (1H, m, H-12a), 1.96 (1H, m, H-
10), 1.93 (1H, m, H-3a), 1.86 (1H, d, J = 1.8 Hz, H-5),
1.72 (1H, m, H-15b), 1.70 (1H, m, H-3b), 1.67 (1H, m,
H-2a), 1.61 (1H, m, H-12b), 1.60 (1H, m, H-2b), 1.10
(3H, t,J=7.0 Hz, H-21); 3C-NMR (100 MHz, CDCl;)
5:90.0 (C-6), 87.8 (C-7), 82.0 (C-16), 78.0 (C-8), 75.7
(C-14), 72.6 (C-1), 67.1 (C-18), 66.3 (C-17), 57.3 (6-
OCH3), 57.0 (C-19), 56.3 (16-OCH3) 50.4 (C-20), 48.8
(C-11), 45.2 (C-10), 45.0 (C-5), 43.9 (C-9), 39.3 (C-
13), 37.5 (C-4), 34.4 (C-15), 29.3 (C-3), 29.2 (C-12),
27.0(C-2),13.6 (C-21). LA -%¥s 5 CikifiE A —
04, AW 7 N takaosamine

WA 8: FrfRédtd (TIERD, o R UL ERHH ik
FRLRE T, 2. ESI-MS m/z: 4542 [M+H]',
73 73N CasH3oNO7. TH-NMR (400 MHz, CDCl3) o
4.10 (1H, dd, J = 10.0, 5.1 Hz, H-14), 4.01 (1H, s, H-
6),3.63 (1H, s, H-1), 3.37 (3H, s, 16-OCH3), 3.36 (3H,
s, 6-OCH3), 3.32 (3H, s, 18-OCH3), 3.25 (1H, m, H-
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16), 3.24 (1H, d, J = 9.0 Hz, H-18a), 3.05 (1H, d, J =
9.0 Hz, H-18b), 2.93 (1H, m, H-9), 2.90 (2H, m, H-20),
2.82 (1H, d, J=1.7 Hz, H-17), 2.72 (1H, J = 15.9, 9.2
Hz, H-15a), 2.48 (2H, s, H-19), 2.42 (1H, dd, J = 7.3,
5.0 Hz, H-13), 2.11 (1H, m, H-12a), 1.97 (1H, m, H-
3a), 1.95 (1H, m, H-10), 1.86 (1H, d, J = 1.7 Hz, H-5),
1.69 (1H, dd, J = 15.9, 5.8 Hz, H-15b), 1.64 (1H, m, H-
3b), 1.62 (1H, m, H-12b), 1.60 (1H, m, H-2a), 1.49 (1H,
m, H-2b), 1.09 (3H, t, J = 7.2 Hz, H-21); 3C-NMR
(100 MHz, CDCls) 6: 90.2 (C-6), 88.0 (C-7), 82.1 (C-
16), 78.2 (C-8), 77.4 (C-18),75.9 (C-14), 72.8 (C-1),
66.5 (C-17), 59.2 (18-OCHs), 57.5 (6-OCHs), 57.2 (C-
19), 56.5 (16-OCHg), 50.6 (C-20), 49.0 (C-11), 45.4
(C-9), 45.3 (C-13), 44.1 (C-5), 39.5 (C-10), 37.7 (C-4),
34.6 (C-15), 29.5 (C-12), 29.4 (C-2), 27.6 (C-3), 13.8
(C-21). VL RHURE 5 ORI B HE AR — S0, i e
LAY 8 KT
3.2 EIEMEMR
3.2.1 RAW264.7 4li}f1i% /1 KFH CCK-8 SLia Al
&) 1~8 X RAW264.7 4HM0E /7540, 45 5
FKH, LAY 1~8 7E 100 pmol/L T JC4H M &5 (4H
Hi% 11 =75%)
322 LAY RAW264.7 TR NO W& PE R
F LPS % S/ RAW264.7 4 58 REAR RN b A4 1~
8 MIFLRIEVERAT VN, S5 KM, &4 1 F15 %)
NO FEHCEA — @ M bl EH , b Bl ik &
(median inhibition concentration, ICso) 1B 75N
(65.05+4.58) . (78.38+1.26) umol/L, BH:Z5%
TR R R R ) ICso A (12.62+1.52) pmol/L.
4 e

WS 1S3k 80% L BEHR B A Ak 2 B 23
AT T RASES%EE, X E%EE T 8 MUEY,
HA &M 1 s aw 2~7 HikMNZ
Y EAR, #F—PFEE T mSkAM
B4y . A 1 9-OH MBIkt ae, Jaskn]
K GIERNAR, Rrgerpdh, B R ST E
B, SCRATHE NMR 7730, R, o
BT ST UGN, k&4 1 #
5 B AREMB ARG, HRBRERIWH PR IEE,
TR G D)2 TR IT SR, 0
J& SR 4) B AS B Ak A AT At A v PR

P
.,

N 5 Sk T R P SR AR 24K A

HBAR AR FATELEA R

SE 3
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