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WE. BM OISR AN R, 7R RIEEKC . Sephadex LH-20 FE (3% BEAT 70 B 4lifl, 1R

3 BT R D T S S TR AL B W AL . SRTER 2005 10 RAW264. 7 BRI HARSML 2 1E, &R b
SIEARR 19 MEEY, SRR IR RIEERR (1), MEERLE (2), MREEELE (3), MEEENR
4) ., FFERE (5) ., 3-RIEBINE (6), WIBELER (7). WIE3-HERLEE (8). N-ZBEIEIE (9) . plancyindole A
(10) . Hil (11) | 3 (L-ERR-L-SEARR)  (12) ., 3 (LFHEAR-L-7 &)  (13). (38, 12a8) -3- (1'-

hydroxyeth-1"-yl) -2, 3, 6, 7, 12, 12a-hexahydropyrazino [1’, 2’; 1, 6] pyrido [3, 4-b] indole-1, 4-dione (14) .

N-ZFZ Bl (15) . (2R, 3S) -2- (3, 4'-dihydroxyphenyl) -3-acetylamino-7- ( N-acetyl-2"-aminoethyl) -1, 4-
benzodioxane (16 ). (2R, 3S) -2- (3', 4’-dihydroxyphenyl ) -3- acetylamino-7- ( N-acetyl-2"-aminoethylene ) -1, 4-
benzodioxane (17) ., 3'-O-formylthymidine (18) ., MHEEE (19), {k & 5. 6. 15, 16 1 17 HE & & M NO 4 Wi,
it AW 1~19 By E RN EIEH 53], (a5, 6. 15, 16 F1 17 BA RIMILRIE T

KGR BN LR BRIR; RO LN, 4r e ; (RIS

FESES . R284. 1 NERERERD: A NXEHS . 1001-1528(2025) 12-3998-07
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Chemical constituents from Vespa affinis and their in vitro anti-
inflammatory activity

CHEN Can-wen,  CHANG Ya-ping, = YANG Da-song”,  YANG Yin-he"
( Provincial Key Laboratory of Entomological Biopharmaceutical R&D, College of Pharmacy, Dali University, Dali 67100, China)

ABSTRACT: AIM To study the chemical constituents from Vespa affinis ( Linnaeus) and their in vitro anti-
inflammatory activity. METHODS  Separation and purification were performed using silica gel and Sephadex LH-
20 column chromatography, then the structures of obtained compounds were identified by physicochemical
properties and spectral data. Their anti-inflammatory activity in vitro was evaluated by LPS induced RAW264.7
model. RESULTS  Nineteen compounds were isolated and identified as 4-hydroxybenzoic acid (1), p-
hydroxyphenylethanol (2), 4-hydroxyphenylacetaldehyde (3), 3- (4-hydroxyphenyl ) propanoic acid (4),
apigenin (5), 1H-indole-3-carboxylic acid (6) , 3-indoleacetic acid (7) , ethyl indole-3-carboxylate (8), N- [2-
(1H-indol-3-yl) ethyl] acetamide (9), plancyindole A (10), glycerol (11), cyclo- ( L-Pro-L-Val) (12),
cyclo- (L-Pro-L-lle) (13), (3S, 12aS) -3- (1'-hydroxyeth-1'-yl) -2, 3, 6, 7, 12, 12a- hexahydropyrazino
[1', 2': 1, 6] pyrido [3, 4-b] indole-1, 4-dione (14), N-acetyldopamine (15), (2R, 3S) -2- (3', 4'-
dihydroxyphenyl) -3-acetylamino-7- ( N-acetyl-2"-aminoethyl) -1, 4-benzodioxane (16), (2R, 3S) -2- (3’,
4'-dihydroxyphenyl ) -3-acetylamino-7- ( N-acetyl-2"-aminoethylene ) -1, 4- benzodioxane ( 17 ), 3'-0O-
formylthymidine ( 18 ), cholesterol (19). Compounds 5, 6, 15, 16 and 17 could significantly inhibit the
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production of NO. CONCLUSION Compounds 1-19 are isolated from V. affinis for the first time. Compounds 5,

6, 15, 16 and 17 have in vitro anti-inflammatory activity.

KEY WORDS: Vespa affinis ( Linnaeus) ; chemical constituents; phenolic acid; polyacetyldopamine; isolation

and identification ; in vitro anti-inflammatory activity

ERIBEXTT R (rheumatoid arthritis, RA) %
TR KN T AE G, G T 500 77,
HARRS FIaE RE Y6 B2 R
BAEPR, deE AT, (HHAFERRERIVE W
AEZM, AR ARIT R 200 O IE A R
N5 HER BTIOR 3 5 | K lbtdz B BB A RE AR PR
Wiy AR B R U AR PR D, M A B
S B, IEARE PITE TR RA JRITEN .

VE T AR YT 2 KRR T R S Tr, 8
AE = R 2 I LA A, DR 3, 9t
W T 2020 fie (PR 25 — AR, BURHEST &
B, SRS RAYIR | RN, IRk
ML, CBZORATEY) . BIR ., SRS
gy, HEAAIES T H A M ES . B Vespa
affinis (Linnaeus) A 2 Fg 44 7% 58 6 i 09 A 3R 2k
M, BATZMER. GHME, 8w, Eham
BIOLFAE DGR, B 8 0 ) o R Al R 24 30
PEWFFERAD, R BRI A1 i B R
BORHTFER T BUCETE | Bl HOARX AL o
For B %, JF R FH RAW264. 7 BIRLEATHT 4 16
PEVPAN
1 ##

AM-400 MHz., Avance I 600 MHz, Ascend
800 MHz #% #i St 4R AL (48[ Bruker 22 ) ; TSQ
Quantum Ultra AM Biif¥ ( EETER CH/RBHE 2
A); HF160 (W]) CO, HiFe4f (SRR ERST R
HEBA R AR ; AE2000 38 D5 (Z 7R
I AEHARA T ) 5 ReadMax 1200 SEH L EEHR
10 (BB AR BR AT .

/NEEIEANI RAW264. 7 (RIGY e E R}
HABRZF]) . Sephadex LH-20 i R BHEEE (32
GE ~w]); FEEIERER . GF254 BERMR (7 51
AL TAHRAT) . BEMEE (L RIKEREA R
Aw)) s BRZHE (I Sigma AH) 5 HALKH Y
N A O TS A (2 AR Tl T DX 24
AR .

IS B T 2021 4F 10 HRE T am A IR
i, ZRBRF257 bty A DR E i H
H IR 5H 4% 8 B ETEH 9 Vespa affinis ( Linnaeus) A9

AR, FEIERRAS (45 KYY20211013) BARAE T
A R AR R R E
2 REEHNE

g o I 0 K (15.7 kg) WEREE,
95% L FEE IR AR, T uE, WS EH Y,
HIEDIMKIRE, HOROERAER, Wb, 534
MR RN, (350.8 g) o LR O BRFRA L RE AT 53
B LIAMEE-LBR OB (200 0 1~7 2 3) B
Jit, M 0-HEE (20 1~3:2) BREEVEMD, 25
A TLC &5 R A AR5y, 58] E1~E6,

E2 & rE A2 B, DL DF-E (100 ¢ 1,
20: 1, 10: 1) BREEVEML, 53] 4 A4 (E2-
1~E2-4), E2-3 &nrkficktglifh, DAGDG-RER (50 :
1.30:1, 5:1) BEPER, 4 Sephadex LH-20
EHE, DIEA-HEE (1 1) B, Bakaw1
(22.0mg), 2 (40 mg), 3 (40mg), 6 (4.0
mg)., 7 (4.0mg) 119 (3.1 mg),

E3 & 6E A2 M, LA D5-H B (100 ¢ 1
30:1, 10: 1) BEEEVEME, 1535 NWH T (E3-
1~E3-5), E3-2 ZrEAENT, LISED5-H B2 (50 ¢
1,20:1, 8:1) Wi, 4 Sephadex LH-20 43
BL,ODVED-HEE (1 1) UEME, SRk EW S
(3.0mg) . 10 (5.0 mg) F118 (3.1 mg), E3-5%
RERCHEZEMT, DA -HEE (20: 1, 10:1, 3:1)
BEEEVER, 54 Sephadex LH-20 4lifk, LL&A5-H
B (1:1) Pefii, BE4A% 8 (2.3 mg)., 11
(4.0 mg) F114 (3.0 mg),

E4 2 e A JZ AT, DLAE G- B (80 ¢ 1,
30: 1, 10: 1) BREEVENL, 58] 4 NMEHS (E4-
1~E4-4) , E4-1 KRERAEENT, LLED7-H B (50 -
1,20:1, 10 : 1) BEEEUEME, P4 Sephadex LH-
20 ZHr, UISAD-HEE (1:1) 4gifk, B34kaw
12 (5.0 mg) A1 13 (2.0 mg), E4-3 Lk A2
B, DIEDS-HEE (8 : 1, 4: 1) BREVEN, Ha
Sephadex LH-20 4lifk,, DIGELG-HEE (1:1) ¥k,
HEMEEW 9 (5.0 mg), E4-4 ZrEBAEENT, U
AU5-HEE (10:1, 6:1, 3:1) BEWRE, H&
Sephadex LH-20 #lift,, DAGAf5-HEE (1:1) BEML,
BEMEEY 4 (10.0 mg) 115 (3.0 mg) .
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ES £ rE A E A, LLED-H B (60 & 1,
30: 1, 10: 1) BREEVENL, 58] 4 NS (ES-
1~E5-4) , ES-2 AWK ZMr, LASG-F (20 :
1.8:1,5:1) BEEUEM, P4 Sephadex LH-20
OyES, UIAD-HEE (1:1) e, Baikad 17
(14.5 mg), E5-3 A2, DL D5-H B
(15:1,10: 1, 5:1) PEML, FZ Sephadex LH-
20 4lifk, LIGDG-TPEE (1:1) BEMi, B3kaY
16 (20.9 mg) .,

3 GHEE

& W 1. 45 5, ESI-MS m/z: 137.0
[M-H] ,'H-NMR (400 MHz, CD,0D) §: 7.87
(2H, d, J=8.8 Hz, H-2, 6), 6.81 (2H, d, J=8.8
Hz, H-3, 5); “"C-NMR (100 MHz, CD,0D) §:
170.2 (C-7), 163.3 (C-4), 133.0 (C-2, 6),
122.7 (C-1), 116.0 (C-3, 5) . FiRIEERIE 5
Mk (4] MIEFEA S, BEEE XTRERHR

&% 2. HE KK, ESI-MS m/z: 161.2
[M+Na]*,"H-NMR (600 MHz, CD,OD) &; 7.02
(2H, d, J=8.4 Hz, H-2, 6), 6.66 (2H, d, J=8.4
Hz, H-3, 5), 3.49 (2H, m, H-8), 2.79 (2H, t,
J=7.5 Hz, H-7); "C-NMR (150 MHz, CD,0D) §:
156.5 (C-4), 134.6 (C-2, 6), 130.3 (C-1),
116.2 (C-3,5), 64.4 (C-8), 41.5 (C-7), i)k
WERE S SCHR (5] fRiEEEA B, e xR
HOR T,

&Y 3. A {455, ESI-MS m/z: 159.1
[M+Na]*,'H-NMR (400 MHz, CD,0D) §: 7.86
(2H, d, J=8.7 Hz, H-2, 6), 6.80 (2H, d, J=8.7
Hz, H-3, 5), 3.78 (2H, ABq, J=9.9 Hz, H-7);
BC-NMR (100 MHz, CD,OD) &: 195.0 (C-8),
163.3 (C-4), 132.9 (C-2, 6), 125.9 (C-1),
115.9 (C-3, 5), 64.2 (C-7), FiR¥iE%dE 53¢
Bk [6] HoBEHA—Z, S E ARRIEIR O,

&Y 4. BRI, ESI-MS m/z: 165.0
[M-H] ,'H-NMR (400 MHz, CD,0D) §: 7.02
(2H, d, J=8.5 Hz, H-5,9), 6.68 (2H, d, J=8.5
Hz, H-6, 8), 2.79 (2H, t, J=7.7 Hz, H-3), 2.51
(2H, t, J=7.7 Hz, H-2); “C-NMR (100 MHz,
CD,0D) &8: 176.5 (C-1), 156.7 (C-7), 133.0 (C-
4), 130.2 (C-5, 9), 116.1 (C-6, 8), 37.5 (C-
2),31.4 (C-3), LRPEEE Sk [7] A
FEAR 3, WO E AR EEIRNIR .

&Y 5. IRE AR A, ESI-MS m/z; 269.0
4000

[ M-H] ,'H-NMR (600 MHz, CD,0D) &: 7.85
(2H, d, J=8.8 Hz, H-2', 6'), 6.93 (2H, d, J=
8.8 Hz, H-3', 5'), 6.59 (1H, s, H-3), 6.45
(1H, d, J=2.1 Hz, H-8), 6.20 (1H, d, J=2.1
Hz, H-6); "C-NMR (150 MHz, CD,0D) §: 183.9
(C-4), 166.3 (C-2), 166.2 (C-7), 163.2 (C-9),
162.8 (C-4'), 159.5 (C-5), 129.5 (C-2', 6'),
123.3 (C-1'), 117.0 (C-3', 5'), 105.5 (C-10),
103.8 (C-3), 100.2 (C-6), 95.1 (C-8), iRk
TR S Sk [8] B EEA—B, MU E N

k&Y 6. B H K, ESI-MS m/z: 160.0
[ M-H ] ,"H-NMR (600 MHz, CD,0D) 6. 8.06
(1H,d, J=7.6 Hz, H-4), 7.93 (1H, s, H-2),
7.42 (1H, d, J=7.6 Hz, H-7), 7.17 (2H, m, H-
5,6); "C-NMR (150 MHz, CD,0D) §: 169.4 (C-
10), 138.2 (C-9), 133.3 (C-2), 127.6 (C-8),
123.5 (C-5), 122.3 (C-4), 122.1 (C-6), 112.8
(C-7), 108.9 (C-3), LRPiEEHE 5 CHk [9]
A EEA —F, e Sy 3R A

&Y 7. A A K, ESI-MS m/z: 174.1
[M-H] ,'H-NMR (600 MHz, CD,0D) §: 7.54
(1H, d, J=7.8 Hz, H-4), 7.34 (1H, d, J=7.8
Hz, H-7), 7.17 (1H, s, H-2), 7.10 (1H, t, J=
7.8 Hz, H-6), 7.02 (1H, m, H-5), 3.65 (2H, s,
H-8); "C-NMR (150 MHz, CD,0D) &: 178.0 (C-
9), 138.1 (C-7a), 128.5 (C-3), 124.9 (C-6),
122.6 (C-5), 120.0 (C-4), 119.3 (C-2), 112.3
(C-7), 109.5 (C-3a), 33.5 (C-8), FiRIEIEHH:
5ICHR [10] B HAR—3, e s

k&Y 8 A G KK, ESI-MS m/z; 190.0
[M+H ]*,'"H-NMR (600 MHz, CDCl,) &: 8.51
(1H, brs, NH), 8.18 (1H, m, H-2), 7.91 (1H,
d, J=2.7 Hz, H-4), 7.40 (1H, m, H-7), 7.26
(2H, m, H-5, 6), 4.38 (2H, q, J=7.1 Hz, H-
9), 1.41 (3H, t, J=7.1 Hz, H-10); “C-NMR
(150 MHz, CDCl,) &: 160.4 (C-8), 136.0 (C-
7a), 130.9 (C-2), 125.8 (C-3a), 123.2 (C-6),
122.1 (C-4), 121.6 (C-5), 111.4 (C-7), 108.9
(C-3), 62.8 (C-9), 14.6 (C-10), R iEEIE
53wk [11] A, S g hms| we-3-
TR 21

EW 9. TLEMPRIA, ESI-MS m/z; 203. 1
[M+H]*,"H-NMR (600 MHz, CD,OD) &; 7.54
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(1H, d, J=8.0 Hz, H-4), 7.31 (1H, d, J=8.0
Hz, H-1), 7.07 (1H, t, J=8.0 Hz, H-3), 7.05
(IH, s, H-7), 6.99 (1H, t, J=8.0 Hz, H-2),
3.45 (2H, t, J=7.4 Hz, H-9), 2.92 (2H, t, J=
7.4 Hz, H-10), 1.90 (3H, s, H-12); “C-NMR
(150 MHz, CD,0D) &: 173.4 (C-11), 138.3 (C-
6), 128.9 (C-5), 123.5 (C-7), 122.5 (C-2),
119.7 (C-3), 119.4 (C-4), 113.4 (C-8), 112.4
(C-1), 41.7 (C-10), 26.4 (C-9), 22.8 (C-12),
FRUERERGE S ek [12] RIE A —F, X
FE R N-C IR,

b4 9 10, B Ak K, ESI-MS m/z; 214.1
[M-H] ,'H-NMR (600 MHz, CD,0D) &§: 7.89
(1H, s, H-2), 7.84 (1H, dd, J=6.5, 1.9 Hz, H-
5),7.48 (1H, dd, J=6.6, 1.9 Hz, H-8), 7.26
(1IH, m, H-7), 7.24 (1H, m, H-6), 6.50 (1H,
s, H-11), 6.30 (1H, s, H-13); “C-NMR (150
MHz, CD,0D) &: 175.5 (C-10), 161.3 (C-12),
138.7 (C-9), 131.3 (C-2), 127.0 (C-4), 124.2
(C-7), 122.8 (C-6), 121.1 (C-5), 113.3 (C-8),
108.4 (C-3), 107.7 (C-13), 100.4 (C-11), Fi&
BB 5ok [13] A B, BEER
plancyindole A,

&Y 11, JoEaRiA, ESI-MS m/z: 91.0
[ M-H ] ,'"H-NMR (600 MHz, CD,0D) &. 3.64
(1H, m, H-2), 3.57 (2H, dd, J=11.2, 5.0 Hg,
H.-1,3),3.50 (2H, dd, J=11.2, 5.9 Hz, H,-1,
3); "C-NMR (150 MHz, CD,0D) &8: 73.9 (C-2),
64.4 (C-1, 3), bFRPEIEEIE S5 3CHk [14] A
FEAR 3, MO

L&Y 12, HEG 455, ESI-MS m/z; 219.1
[M+Na]*,'H-NMR (600 MHz, CD,0D) &: 4.59
(IH, s, H-8), 4.20 (1H, t, J=7.5 Hz, H-6),
4.03 (1H, m, H-9), 3.55 (1H, dd, J=8.0, 3.7
Hz, H-3a), 3.50 (1H, dd, J=8.6, 3.2 Hz, H-
3b), 2.48 (1H, dsept, J=7.1, 2.5 Hz, H-10),
2.31 (1H, m, H-5a), 2.02 (1H, m, H-5b), 1.93
(2H, m, H-4), 1.08 (3H, d, J=7.1 Hz, H-12),
0.93 (3H, d, J=7.1 Hz, H-11); “C-NMR (150
MHz, CD,0D) §: 172.6 (C-7), 167.6 (C-1), 61.5
(C-9), 60.0 (C-6), 46.2 (C-3), 29.9 (C-10),
29.5 (C-5),23.2 (C-4), 18.8 (C-12), 16.6 (C-
11) . FRPBGEEHE S5 CHk [15] B A —F,
SN (L-IRER-L-BER) .

L& 13. 1 @R IR, ESI-MS m/z.
233.2 [M+Na]",'H-NMR (600 MHz, CD,0D) §:
4.19 (1H, t, J=8.1 Hz, H-2), 4.06 (1H, m, H-
5),3.55 (1H, dd, J=11.7, 8.4 Hz, H-1'a) , 3.50
(1H, dd, J=8.7, 2.9 Hz, H-1'b), 2.31 (1H, m,
H-3'a), 2.15 (1H, m, H-4'), 2.02 (1H, m, H-3'
b), 1.93 (2H, m, H-2"), 1.43 (1H, m, H-5'a),
1.31 (1H, m, H-5'b), 1.06 (3H, d, J=7.2 Hz,
H-7"), 0.92 (3H, t, J=7.4 Hz, H-6"); “C-NMR
(150 MHz, CD,0D) &: 172.4 (C-3), 167.6 (C-
6), 61.3 (C-2), 60.0 (C-5), 46.2 (C-1"), 37.1
(C-4"),29.6 (C-3"), 25.4 (C-5"), 23.2 (C-2'),
15.5 (C-7"), 12.6 (C-6"), iR ¥iEEE 5 SCmk
[16] HREFA -, HEENA (L-IHER-L-7
SLAMR) .

L&Y 14; B A KK, ESI-MS m/z; 300. 1
[M+H]*,'"H-NMR (600 MHz, CD,0D) &: 7.39
(1H, d, J=7.8 Hz, H-11), 7.28 (1H, d, J=7.8
Hz, H-8), 7.06 (1H, t, J=7.8 Hz, H-9), 6.99
(1H, t, J=7.8 Hz, H-10), 5.56 (1H, d, J=16.4
Hz, H-6eq), 4.35 (1H, dd, J=11.5, 4.1 Hz, H-
12a), 4.23 (1H, d, J=16.4 Hz, H-6ax), 4.19
(1H, qd, J=6.4, 1.4 Hz, H-13), 3.90 (1H, m,
H-3), 3.34 (1H, m, H-12¢q), 3.18 (1H, m, H-
12ax), 1.26 (3H, d, J=6.6 Hz, H-14); "C-NMR
(150 MHz, CD,0D) &: 170.6 (C-1), 166.7 (C-
4),138.0 (C-7a), 130.0 (C-6a), 128.0 (C-11a),
122.5 (C-9), 120.1 (C-10), 118.6 (C-11), 112.0
(C-8), 107.4 (C-11b), 69.1 (C-12a), 62.4 (C-
13), 58.1 (C-3), 41.1 (C-6), 28.4 (C-12), 20.0
(C-14) . ¥ FRBOE AR 530k [17-19] R,
nY¥E SN (35, 12aS) -3- (1'-hydroxyeth-1'-yl) -
2, 3, 6, 7, 12, 12a-hexahydropyrazino [ 1', 2';
1, 6] pyrido [3, 4-b] indole-1, 4-dione, ZfbL&
WZHr N T A R, HSCHk s T IS
W, AW E RN RIR =Y k3, HX RS A
FOEEAE AT T RS

&Y 15, % G R W AR, ESI-MS m/z.
218.1 [M+Na]*,'"H-NMR (600 MHz, CD,0D) §:
6.48 (1H, d, J=8.0 Hz, H-5), 6.43 (1H, d, J=
1.9 Hz, H-2), 6.32 (1H, dd, J=8.0, 1.9 Hz, H-
6),3.11 (2H, t, J=7.4 Hz, H-8), 2.42 (2H, t,
J=7.4 Hz, H-7), 1.70 (3H, s, H-11); “C-NMR
(150 MHz, CD,0D) &; 173.2 (C-10), 146.2 (C-
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3), 144.8 (C-4), 132.0 (C-1), 121.0 (C-6),
116.8 (C-2), 116.3 (C-5), 42.4 (C-8), 35.9 (C-
7),22.5 (C-11) . FaRBEEHE 53CHk [20] i
EHA L, WEE N N-C B2 T,

k&Y 16, ¥k K, ESI-MS m/z; 387.2
[M+H]*,'"H-NMR (600 MHz, CD,0OD) §: 6.83
(1H, d, J=8.5 Hz, H-5'), 6.83 (1H, d, J=1.9
Hz, H-2'), 6.75 (1H, d, J=8.0 Hz, H-5), 6.74
(1H, d, J=2.2 Hz, H-8), 6.74 (1H, dd, J=8.0,
2.2 Hz, H-6), 6.71 (1H, dd, J=8.5, 1.9 Hz, H-
6'),5.67 (1H, d, J=7.2 Hz, H-3), 4.66 (1H,
d, J=7.2 Hz, H-2), 3.33 (2H, t, J=7.3 Hz, H-
2"),2.68 (2H, t, J=7.3 Hz, H-1"), 1.89 (3H,
s, H-5"), 1.86 (3H, s, H-3"); "C-NMR (150
MHz, CD,0D) &: 173.3 (C-4"), 173.2 (C-2"),
147.1 (C-4"), 146.4 (C-3'), 143.5 (C-8a),
143.0 (C-4a), 134.3 (C-7), 128.8 (C-1'), 123.0
(C-6), 120.6 (C-6'), 118.2 (C-8), 117.9 (C-5),
116.1 (C-5"), 115.6 (C-2"), 78.3 (C-3), 78.2
(C-2), 42.1 (C-2"), 35.7 (C-1"), 22.6 (C-5"),
22.5 (C-3"), LRPIEEdE 5 3cmk [21] fRiE X
A — 8, W% E N (2R, 3S) -2- (3, 4-
dihydroxyphenyl ) -3-acetylamino-7- ( N-acetyl-2"-
aminoethyl) -1, 4- benzodioxane,

fb& Y 17, ¥R K, ESI-MS m/z; 385.2
[M+H]*,'"H-NMR (600 MHz, CD,0D) &: 7.30
(1H, d, J=14.7 Hz, H-2"), 6.89 (1H, d, J=1.9
Hz, H-8), 6.86 (1H, dd, J=8.4, 1.9 Hz, H-6),
6.84 (1H, d, J=1.7 Hz, H-2'), 6.80 (1H, d, J=
8.4 Hz, H-5), 6.76 (1H, d, J=8.0 Hz, H-5"),
6.73 (1H, dd, J=8.0, 1.7 Hz, H-6'), 6.09 (1H,
d, J=14.7 Hz, H-1"), 5.68 (1H, d, J=7.2 Hz,
H-3), 4.69 (1H, d, J=7.2 Hz, H-2), 2.02 (3H,
s, H-4"), 1.86 (3H, s, H-3b); “C-NMR (150
MHz, CD,0D) &: 173.3 (C-2b), 170.7 (C-3"),
147.2 (C-4"), 146.5 (C-3'), 144.6 (C-8a),
142.6 (C-4a), 131.9 (C-7), 128.7 (C-1"), 122.9
(C-2"), 120.6 (C-6'), 120.3 (C-6), 118.3 (C-
8), 116.1 (C-5), 115.5 (C-5"), 114.7 (C-2"),
114.0 (C-1"), 78.4 (C-2), 78.3 (C-3), 22.6 (C-
4"),22.5 (C-3b) . FIRBEEME S50k [22] #H
EHA —F, M¥ERN (2R, 3S) -2- (37, 4'-
dihydroxyphenyl ) -3-acetylamino-7- ( N-acetyl-2"-
aminoethylene) -1, 4-benzodioxane,

4002

& ¥ 18, ¥k K, ESI-MS m/z; 271.1
[M+H]*,'"H-NMR (800 MHz, CD,0D) &: 8.08
(1H, s, H-6'), 7.81 (1H, s, H-6), 6.27 (1H, t,
J=6.8 Hz, H-1'), 4.58 (1H, brs, 5'-OH) , 4.39
(1H, t, J=6.2 Hz, H-3'), 3.89 (1H, m, H-4"),
3.78 (1H, dd, J=12.0, 3.0 Hz, H-5"a), 4.39
(1H, dd, J=12.0, 3.5 Hz, H-5'b), 2.20 (2H, m,
H-2"), 1.87 (3H, s, 7); “"C-NMR (200 MHz,
CD,0D) & 166.3 (C-6"), 162.5 (C-4), 152.3 (C-
2), 137.7 (C-6), 111.8 (C-5), 86.5 (C-1"),
85.5 (C-4"),72.2 (C-3"), 64.3 (C-5"), 40.4 (C-
2'), 12.4 (C-7), bERPOEHE S50k [23] i
TEHA 3, % E N 3'-0-formylthymidine, %1k
GY RN T ARG, A E IRNKIR Y
ORI

& 19, HEk K, ESI-MS m/z: 409.3
[M+Na]*,'"H-NMR (400 MHz, CDCl,) &: 5.33
(1H, m, H-6), 3.50 (1H, m, H-3), 0.98 (3H,
s, H-19), 0.89 (3H, d, J=6.2 Hz, H-21), 0.85
(3H, d, J=1.8 Hz, H-27), 0.83 (3H, d, J=1.8
Hz, H-26), 0.65 (3H, s, H-18); “C-NMR (100
MHz, CDCl,) &: 140.7 (C-5), 121.7 (C-6), 71.8
(C-3), 56.7 (C-14), 56.1 (C-17), 50.1 (C-9),
42.3 (C-13), 42.2 (C-4), 39.7 (C-12), 39.5 (C-
24), 37.2 (C-1), 36.5 (C-10), 36.2 (C-22),
35.8 (C-20), 31.9 (C-8), 31.8 (C-7), 31.6 (C-
2), 28.2 (C-16), 28.0 (C-25), 24.3 (C-15),
23.8 (C-23), 22.8 (C-27), 22.6 (C-26), 21.0
(C-11), 19.4 (C-19), 18.7 (C-21), 11.8 (C-
18) . ikl B 5 5CHk [24] MiAFA L,
B 7 Sy Sy I [

4 (EIMARTEERR

TSGR A MTT PG L& % RAW264. 7 2
LIS 1 Bs2 e, B OR LA P BT A I PR I R TR BT 4
WA R AR T 90% . Bifl 5 BEHR AL T X0 %5 A= K
() RAW264. 7 4 fil, 4 %% 40 ffL 2% 5 4 1 x 10°
CFU/mL, #FhF 96 fLtkH, &L 100 pL, ETF
37 C . 5% CO, 74 24 h, BHA | IEW
HIMASE R IR, B AR A 100 uL
THEZHE (1 pg/mL) BB eiss, k24 h
Je, B BIIMAFIRAE S (50 wmol/L) FBHMEZ4
HLZEKRAS (25 pmol/L), HEFLIHE 3 FATAL,
WiFi24 h )5, BFLES0 wL EIHEHH 96 fLH
AR A Griess A Fl1 Griess B i3] 4% 50 plL,
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FEOMRS), MR AR R ARV, TR 540 nm P AL
MEBOLRE, 4R NE 1,

F1 EUEYWI NO EREMFM (x+s, n=3)
Tab.1 Effects of each compound on NO production rate
(xzxs, n=3)
ey NO A= % /%
5 52.62+0. 89
6 65.05+0. 62"
15 67.42+1.45™
16 53.71+1.87
17 51.68+0. 22
Hh ZEAAD 50.75+1. 71
. SRR, ™ P<0.01,
5 it

AT N G ki K, I S lEde
B o B S e 15 580 19 Me S, Yo EIRNE
A h oy e 3, G 14 A1 18 BLHETY R AT
G, HERIGER IR, INIEAY Fokul,
R A= ) T2 R . IR EY .
K. N-C b Y 2 e Je L — Ak SRS AE
ANFEAATRRIKSN T, B i DL BRI FOA% 1 1R
Ry F B RS Y A e BRI SRR A L X
A, ROmAGUE DR A A — e A, X R
HE— 25T B SR A 0 1) A A SR s R ) e A
BETRTE R, LA, KR A R i
AT A Y EZESRME ,  B N e v s A7 R 1Y
REMR , ZERCARER, RUIRGTREER A
BR A AR P 3 R v i SR

IRAMLR TGRS SRR, BRI EY (5) .
WIMEATAEY) (6) . N-ZEEALI 2 BRI &Y
(15~17) HORANTL S TE L 5 BEE 24 M ZE KA AH 2
AR, LAY 16~ 17 ] 8 1 30 F w20
firh ROS, NO F=4=, [RIEH0 2% R F-«B K AE %
HF—FAb A AW, AAIEE . FREIRSER 13tk
INAEBEA I T, I R PRI ME ) ik, B
LTk 22 EL AR A 1 I 12 T e G P B 2
PR DG 58 1) B4 U A7

g5 Rk, AT ST VAR 7 2 KR A OGS
Mg &, = FE A R AR M
B AP B IEEE  E UOW ARG N AT T R
Bioy B AE , ITFE B IRIMIT ARG PE IR B XA U 53
AT TS, AR T 245 1 B e )
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il B T R S, O B A AR R S
S50 U B R A SR SR ST B A TR R
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MEL, XML, F R, B A, EFE, HFF, K&, JE#,
ROANEDT, R 2T, A

(1

KRN REREANFA A ELALLE, D AFEMEHAFKR, Hd 55 443002; 2. =k K=

EESF, Hi 5 443002; 3. HE W AKX AL+, #d 7 2 443002)

WE: BE WSS IR R SO oA AT BRI, ik R Sephadex LH-20, S Mz 2 4
HPLC #4773 By 2lifl, AR BRACTE BT R il A 2 8 Fr AL & W O 4548 o R PNPG 2007 oo 36 26 W 1 IR0 7 3% 1
g8 AP arEass 13 MeAGw, 8% %E N quercetin-3-methyl ether (1) . quercetin-7-O-glucoside (2) . 7-0-
methylquercetagetin-6-0-B-D-glucopyranoside (3) . quercetin-3-glucoside (4) . kaempferol-3-O-B-D-glucopyranoside (5) .

kampferol-3-0- (6"-0-acetyl) -B-D-glucopyranoside (6) . 3-O-kaempferol-3-0-acetyl-6-0-( p-coumaroyl ) -B-D-glucopyranoside

(7)

. kaempferol-3-0- ( 6"-O-feruloyl-4"-O-acetyl ) -B-D-glucopyranoside (8) . kaempferol-3-0- ( 6"-0-E-p-coumaroyl) -B-

D-glucopyranoside (9 ). quercetin-3-0-B-6" ( p-coumaroyl ) glucopyranoside-3'-methyl ( 10 ) . kaempferol-3-0- ( 6-0-
caffeoyl) -B-D-glucoside (11) . gala-ngin-8-methyl ether (12) . quercetin-4’-0-B-D-glucoside (13), bG# 1~2, 4~11,
13 A9 1C, R (2.390.08) ~ (85.38+1.10) pmol/L, Zit (k& 2~4, 6~7, 10~ 12 HERNFHHE /- e

3,

1~8. 10~ 13 N ERMIZIED H o B2, (LaW 1~2, 4~11, 13 HAT o R4 H BRI 78
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