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TS HEAT /s alifl, AR AL P I A S S e BT AL G R S5 . R RAW264. 7 AR BRI M HLAAR M R 0%
P, &R PSSR 1 MEeEY, RlEE S 2-ME HER (1), 3-HBIHER (2) . XEERER (3), HLm
(4). Sa, 8a-epidioxy-cholest-6-en-3B3-ol (5). (2R, 3S) -2- (3', 4'-dihydroxyphenyl) -3-acetylamino-7- ( N-acetyl-2"-
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Chemical constituents from Vespa basalis and their anti-inflammatory activity

LIU Hai-yang, = YANG Yin-he”,  YANG Da-song”

( Yunnan Provincial Key Laboratory of Entomological Biopharmaceutical Research and Development, College of Pharmacy, Dali University, Dali 671000,
China)

ABSTRACT: AIM To study the chemical constituents from Vespa basalis ( Smith) and their anti-inflammatory
activity. METHODS  Sephadex LH-20 gel and silica gel column chromatography were used for separation and
purification, then the structures of obtained compounds were identified by physicochemical properties and spectral
data. The RAW264. 7 cell model was utilized to assess its anti-inflammatory activity in vitro. RESULTS Eleven
compounds were isolated and identified as pyrrole-2-carboxylic acid (1), 3-indolecarboxylic acid (2), p-
hydroxybenzoic acid (3), phenylacetic acid (4), 5a, 8a-epidioxy-cholest-6-en-3B-0l (5), (2R, 3S) -2- (3’,
4'-dihydroxyphenyl) -3-acetylamino-7- ( N-acetyl-2"-aminethylene ) -1, 4-benzodioxane (6), (2R, 3S) -2-
(3’, 4'-dihydroxyphenyl ) -3- acetylamino-6- ( N-acetyl-2"-aminoethyl ) -1, 4-benzodioxane ( 7 ), N-
acetyldopamine (8), p-hydroxyphenylacetic acid (9), (R) -N- [2- (3, 4-dihydroxyphenyl) -2-methoxyethyl ]
acetamide (10), () -cryptamide A (11). Compounds 3, 5—6 and 10 inhibited the release of nitric oxide (NO)
from RAW264. 7 cell in a dose-dependent manner. CONCLUSION Compounds 1, 2, and § are isolated from
insects for the first time, while 6, 7, 10, and 11 are first isolated from the insects of Vespa genus. Compounds 3,

5, 6 and 10 have anti-inflammatory activity.
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( Smith ) ;

Vespa  basalis

R B H A R R 04 SR Vespoidea &
EFR, EINSMC R 22945 6 000 B, FRIE
BEN 2 200 Fp ) SR LA GE W B (R AR
259 SRR o o2 5= 1) 78 i 1 Ky L < ST LD ST iR I M D ig
FERIRPE T R, 250y BRI I 257 8% B 2020
R ChEZ ) e SR 2K, RS
B v, Bme ., SRS RAEREEgS, Hh
TR . i, ZIKERAPIRIGEY | R
Al REE I NO & B FRAE 2 A T, 4
33k, P84 NF-xB F1 MAPK {5 5%, Mk
FEPURIEM 2y R, 78IRS 28
JRIRAE ST e SR e | e 7 I T A RO S
THLUR AN ARG I KRR | D
T R A S 7 I HE 7 ST R AR A TR AR kAR

FLEH M Vespa basalis (Smith) , EEMAFR “L&
B, AE R rg R AR e, R
T AT R £ P e i 11 B L e A 2 — o R
WA FE A B, JL ) e BB I AR S0 LPS 15 51
RAW264. 7 JAE A0 a3 7>, 4R i JH 24 5k 4 o 3%
R AR, SECLBRATT R ZR, A5 xT3E
T 2 TR VYN R R EA T s alidl, 5F
T ARSI R I, DA SLS ST R AR 9
R ST R A RS
1 ##

Bruker-800 ##E4R1X . Bruker Compact QTOF
JEiE AL (8 Bruker A Hl); RE-2000A Jig§: 7% k&
A0 R R A AR T ) 5 FA2004N HL £ KF
( LG E R AR A BR A F] ) 3 Thermo 3200 FipR
S0 (B 3% Life Technologies Holdings 2 7)) .
Sephadex LH-20 # R #E I ( 32 E GE HealthCare
ATl) 3 80~100, 200~300 HAE (ke (35 &5
Wik T A B2 A ), RAW264.7 4 il (4t 5
20241125, JTMPEIAEYREARAE) ; MG
i (5 1618862, &M Gibeo 24H]) ; DMEM K55
(45 WHB824U031, I AYRHY A R
2vHE]) 5 NO Rt & (dit's so021s, HiEHE =
RAEVHARARAT) ; HZEKR (5 01012D,
4ifE>99% , KEFECEVWHERGRAFR), HAb
RN R s i sk A 4l (Z gk Tk &
DAEZ A R AT

S Z A R T sh T )1 2 BBk
2594

chemical

constituents; isolation and identification; anti-

(AAFR 24°42'2.92"N, 98°30'51. 06"E) ¥ F55H 37
Pefit ) BRI 2252 B by H LB S8 AT
RS A T H A 0 R 5 e JE SR 1% Vespa
basalis (Smith) ,
2 REEHNE

BOHE 9 8 7 & R fR 10.5 kg, MPEE, S0A
25.0 L 95% &%, TEAREE 3 K, Bk 7d, &3
PEIOR, RS, 2R 558.7 ¢ LBEEERIY)
MRE . CBARE KRS, BRI RE, K
U EE . CRROER . 1IE TR SIS T, I
JE R 445 30 25 BRI o

LR BERRALIZE (105.3 g) i ik e A
TR 8, A imE-2 R 40 (100 : 1~0 -
100) BREEVEML, 202 EE k& If 53] 8 4
4% (Fr.1~Fr.8), Fr.6 &REAE (L shHH & 05-H
B 100 : 1 ~20 : 1) 4r &, K45 3 N HAn
(Fr. 6A~Fr. 6C) . Fr. 6B £ Sephadex LH-20 BE/H:
Rk (WA -PEE L 1) gifk, Baw1
(7.2 mg) . Fr. 6C il Sephadex LH-20 EEAT: (0,3
(WM ED-FEE 1) 8, G345
Fr.6C1, Fr.6C3 FI{b54 2 (3.0 mg), Fr.6C3 &
RERCHE (RS- R TR 20 : 1~10 = 1) 4l
b, BEEW3 (5.2 mg), Fr.5 SRR (WD)
FAAM BE-PI 20 : 1~5 @ 2) 4085, 753 4 4
Fr. 5A~Fr. 5], HrpBgH 4y Fr. 5D @ e (0
AN -CTRCEE 20 < 1~10 : 1) 438, Hibs
Ya (2.3 mg); Fr.51 ZRERAE (I ShAH A k-
WHEI10 = 1~5:1) 208, 53045 Fr.511 ~
Fr. 519, Fr.5I8 i i Sephadex LH-20 #¢ i 1 {4 i
(TEhHED-HEEL - 1) 2ifk, fEE®Ss (11.7
mg), Fr.7 LM (WA D-NE 20 © 1~
4:1) 438, 153 Fr. TA~Fr. 7E, Fr. 7C 654
(WA - 100 = 1~25 : 1) 708, fafed
Y6 (14.2 mg); Fr.7D &K (FshME -2
MROTE 10 < 1~5:1) 708, ka7 (31.7
mg) . Fr.8 SrERH (W HE - EE 20 1~
2:1) 8, BEWAS) Fr. 8A~Fr. 8G, Fr.8A 4
REMCHE (JRBIAHEDT - 10 : 1~5:1) 25, 145
LG8 (5.2 mg); Fr.8B LR, DI
P5-PIER (100 : 15~4 = 1) BREEVERL, #3300 45
Fr. 8B1 ~ Fr. 8B3, Fr.8B2 i i Sephadex LH-20
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MRt g ores, DVED-HEE 1 1 RN, 1k E Y
9 (2.1 mg); Fr.8D £ Sephadex LH-20 B¢ H: (1%
(WM EE) 8, BAEE% 10 (1.9 mg);
Fr. 8G &k ctt (it A7 -HBE 100 ¢ 15~4 ¢
1) 7B, 5314 Fr. 8G1 ~Fr. 8G4, Fr. 8G4 i
it Sephadex LH-20 BEMAT (4135 3 25, DLHIBEBENL,
BEMEEW 11 (6.4 mg) ,

3 SHHEE

&Y 1. RBEOKAK, ESI-MS m/z: 112.1
[M+H]",'"H-NMR (600 MHz, CD,0D) &: 6.89
(1H, s, H-4), 6.80 (1H, d, J=2.6 Hz, H-2),
6.15 (1H, m, H-3); "C-NMR (150 MHz, CD,0D)
5: 166.0 (C-6), 125.5 (C-5), 123.6 (C-2),
115.8 (C-4), 110.4 (C-3), VI F %48 5 3ok
[13] B FEA S, By 2-ihng iR

&Y 2. B3O8 K, ESI-MS m/z; 162.2
[M+H]*,"H-NMR (800 MHz, CD,0D) &: 8.06
(1H, d, J=7.3 Hz, H4), 7.93 (1H, s, H-2),
7.42 (1H, d, J=8.0 Hz, H-7), 7.17 (2H, m, H-
5, 6); "C-NMR (200 MHz, CD,0D) &: 169.5 (C-
10), 138.2 (C-8), 133.3 (C-2), 127.6 (C-9),
123.6 (C-5), 122.3 (C-6), 122.1 (C-4), 112.9
(C-7),108.9 (C-3), LA E¥da53ciHk [14] #oE
FEAR—F, W e 315 R

k&Y 3. BG4 &, ESI-MS m/z: 161.1
[M+Na]*,"H-NMR (600 MHz, CD,0D) &: 7.85
(2H, d, J=9.0 Hz, H-2, 6), 6.79 (2H, d, J=8.4
Hz, H-3, 5); “"C-NMR (150 MHz, CD,0D) &:
170.3 (C-7), 163.2 (C-4), 133.0 (C-2, 6),
123.0 (C-1), 116.0 (C-3, 5), DL %4k 5 3ok
[15] B FEA S, Hsa i REIR R

k&Y 4. IREGRAR, ESI-MS m/z; 137.1
[M+H]",'"H-NMR (800 MHz, CDCl,) &: 7.29
(5H, overlapped, H-2~6), 3.64 (2H, s, H-7);
BC-NMR (200 MHz, CDCl,) &; 177.0 (C-8),
133.5 (C-1), 129.4 (C-2, 6), 128.6 (C-3, 5),
127.3 (C-4), 41.1 (C-7), VI F¥dE 53¢k [16]
RIEHA B, BEENKLR,

k&Y 5. B OKAK, ESI-MS m/z: 415.3
[M-H] ,'H-NMR (400 MHz, CDCl,) 8. 6.50
(1H, d, J=8.5 Hz, H-7), 6.24 (1H, d, J=8.5
Hz, H-6), 3.96 (1H, m, H-3), 2.13 (1H, m, H-
4a), 1.92 (4H, m, H-la, 4B, 120, 16a), 1.88
(1H, m, H-2a), 1.68 (1H, td, J=12.0, 4.0 Hz,

H-1B), 1.62 (1H, m, H-15a), 1.56 (1H, m, H-
14), 1.48 (5H, m, H-2B3, 9, 1la, 14, 25), 1.32
(4H, m, H-16a, 20, 22~23), 1.20 (1H, m, H-
128), 1.18 (2H, m, H-11B, 17), 1.11 (2H, m,
H-23~24),0.99 (1H, d, J=6.9 Hz, H-22), 0.89
(3H, d, J=6.6 Hz, H-21), 0.87 (3H, s, H-19),
0.86 (3H, d, J=2.0Hz, H-27), 0.84 (3H, d, J=
1.9 Hz, H-26), 0.79 (3H, s, H-18); “C-NMR
(100 MHz, CDCl,) 6: 135.5 (C-6), 130.9 (C-7),
82.3 (C-5), 79.6 (C-8), 66.6 (C-3), 56.5 (C-
17), 51.7 (C-14), 51.1 (C-9), 44.8 (C-13),
39.5 (C-12), 39.5 (C-24), 37.0 (C-10), 37.0
(C-4),36.0 (C-22), 35.3 (C-20), 34.8 (C-1),
30.2 (C-2), 28.4 (C-16), 28.1 (C-25), 23.9 (C-
23), 23.5 (C-11), 23.0 (C-27), 22.7 (C-26),
20.7 (C-15), 18.7 (C-21), 18.3 (C-19), 12.7
(C-18), KA E#fi 530k [17] i deA —2,
W SE R Sa, 8a-epidioxy-cholest-6-en-3B-ol ,

L&Y 6: ¥ @K K, ESI-MS m/z: 387.1
[M+H]*,'"H-NMR (400 MHz, CD,0D) §: 6.78
(6H, m, H-5,7,8,2',5",6"),5.66 (1H, d, J=
7.2 Hz, H-3), 4.68 (1H, d, J=7.2 Hz, H-2),
3.34 (2H, overlapped, H-2"), 2.69 (2H, t, J=7.3
Hz, H-1"), 1.90 (3H, s, H-4"), 1.86 (3H, s, H-
3b); "C-NMR (100 MHz, CD,0D) §: 173.3 (C-
3"), 173.2 (C-3a), 147.1 (C-4'), 146.5 (C-3"),
144.3 (C-8a), 142.2 (C-4a), 134.1 (C-7), 128.7
(C-1"), 123.2 (C-6), 120.6 (C-6"), 118.1 (C-
8), 117.9 (C-5), 116.1 (C-5"), 115.5 (C-2"),
78.3 (C-3), 78.2 (C-2), 42.2 (C-2"), 35.8 (C-
1), 22.6 (C-4"), 22.5 (C-3b) ., LA %S St
(18] fiil HeA —F, M%¥EN (2R, 35) -2
(3", 4'-dihydroxyphenyl ) -3-acetylamino-7- ( N-
acetyl-2"-aminethylene) -1, 4-benzodioxane,

L&Y 7: A E KK, ESIMS m/z: 387.2
[M+H]*,'H-NMR (400 MHz, CD,0D) §: 6.76
(6H, m, H-5,7,8,2',5",6"),5.67 (1H, d, J=
7.2 Hz, H-3), 4.66 (1H, d, J=7.1 Hz, H-2),
3.30 (2H, overlapped, H-2"), 2.67 (2H, t, J=
7.2 Hz, H-1"), 1.89 (3H, s, H-4"), 1.86 (3H, s,
H-3b); "C-NMR (100 MHz, CD,0D) §: 173.3 (C-
3"), 173.3 (C-3a), 147.1 (C-4'), 146.5 (C-3"),
144.3 (C-4a), 142.2 (C-8a), 134.1 (C-6), 128.7
(C-1"), 123.2 (C-7), 120.6 (C-6"), 118.1 (C-
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5), 117.9 (C-8), 116.1 (C-5'), 115.5 (C-2"),
78.3 (C-3), 78.2 (C-2), 42.2 (C-2"), 35.8 (C-
1), 22.6 (C-4"), 22.5 (C-3b) . DA% S it
[19] EEA -, MEEH (2R, 3S) -2-
(3", 4'-dihydroxyphenyl ) -3-acetylamino- 6- ( N-
acetyl-2"-aminoethyl) -1, 4-benzodioxane,

fb& Y 8. £5% [ &, ESI-MS m/z; 218.2
[M+Na]*,'"H-NMR (600 MHz, CDCl,) &§: 6.79
(1H, d, J=8.0 Hz, H-8), 6.73 (1H, d, J=1.9
Hz, H-5), 6.57 (1H, dd, J=8.0, 1.9 Hz, H-9),
3.45 (2H, m, H-2), 2.69 (2H, m, H-3), 1.95
(3H, s, H-2"); “"C-NMR (150 MHz, CDCl,) §:
170.9 (C-1'), 144.1 (C-6), 142.8 (C-7), 130.9
(C-4), 120.7 (C-9), 115.4 (C-5), 115.2 (C-8), 40.9
(C-2), 34.8 (C-3), 23.3 (C-2"), DL %45 ek
[16] HRIEFA R, BEEN N-CHE L,

k& 9. @RS, ESI-MS m/z.
151.1 [ M-H] .'"H-NMR (800 MHz, CD,0D) §:
7.08 (2H, d, J=8.4 Hz, H-2, 6), 6.71 (2H, d,
J=8.4 Hz, H-3,5), 3.45 (2H, s, H-7) ; "C-NMR
(200 MHz, CD,0D) &: 177.1 (C-8), 157.3 (C-
4), 131.3 (C-2, 6), 127.4 (C-1), 116.2 (C-3,
5),41.9 (C-7), D EEWRSCHER [20] HRadda
—3, B RS TR

EW 10, FEEHCRY), ESI-MS m/z. 224.1
[M-H] ,'H-NMR (800 MHz, CDCl,) &: 6.83
(1H, d, J=8.1 Hz, H-5"), 6.79 (1H, s, H-2"),
6.68 (1H, d, J=8.0 Hz, H-6"), 4.12 (1H, dd,
J=8.9, 3.8 Hz, H-2"), 3.64 (1H, m, H-1),
3.21 (3H, s, H-1""), 3.15 (ddd, J=13.4, 9.0,
4.2 Hz, H-1'); “C-NMR (200 MHz, CDCl,) &:
171.0 (C-1), 144.2 (C-3"), 144.2 (C-4"), 131.0
(C-1"), 118.7 (C-5"), 115.1 (C-6"), 113.5 (C-
2"), 81.8 (C-2'), 56.6 (C-1'""), 46.0 (C-1"),
23.3 (C-2), DA LEHE 530k [21] RiEHEA—
2, M ¥ E 8 (R)-N-[2-(3, 4
dihydroxyphenyl ] -2-methoxyethyl) acetamide,

L&Y 11, ¥ @ [E K, ESI-MS m/z: 578.1
[M+H]","H-NMR (600 MHz, CD,OD) &: 6.82
(1H, d, J=5.5 Hz, H-5), 6.80 (1H, dd, J=8.3,
2.2 Hz, H-6"), 5.69 (2H, m, H-3, 5'), 4.74
(2H, m, H-2, 4'), 3.30 (2H, t, J=1.5 Hz, H-
7b), 2.69 (2H, t, J=7.1 Hz, H-7a), 1.88 (9H,
m, H-3b, 7d, 5'b); "C-NMR (150 MHz, CD,0D)
2596

8: 173.3 (C-7¢), 173.3 (C-3a), 173.2 (C-5'a),
147.2 (C-4"), 146.5 (C-3"), 145.0 (C-8a),
144.1 (C-3"), 143.7 (C-6'), 142.1 (C-4a),
134.5 (C-7), 131.0 (C-1"), 128.5 (C-1"), 123.4
(C-6), 123.2 (C-8'), 120.6 (C-6"), 118.2 (C-
8), 118.1 (C-5), 118.0 (C-2"), 117.9 (C-7"),
116.1 (C-5"), 115.6 (C-2"), 78.3 (C-3), 78.2
(C-2),78.2 (C-5"), 77.9 (C-4'), 42.1 (C-7b),
35.8 (C-7a), 22.6 (C-3b), 22.6 (C-5'b), 22.5
(C-7d) o KA E%E 5 3CHk [22] iS4 —2,
WEE R () -cryptamide A,

4 mEFEEHAR

4.1 mpEra g R MTT 2 Hab T Xt
B KW RAW264. 7 40 % 5 R 1x10° 4/
mL R, KA s A, XIRA MG 2
H, HEFF 96 FLk, BEFL 100 wl (25 A4
Mg akimil), BA%E 3 NE, AE
37 C. 5% CO, %M T HiFE 24 h J5, 425450
JA 100, 80, 60, 40, 20, 10, 5 pmol/L fL&W
VW, 25 FIALRI AT A SEARFR A iR R 3 . 45
2 24 h S RIS ), S ERAN AT RAE T
80% Mk BE HEATHL R IEMEGRE . Ml 1 A%, Ak
AW 3. 5~6, 10 ¥JE N 40 pmol/L M VL FHS, 4f
MAFIE R KT 80% , PHIILBERE 40 pmol/L JZLAF
(AU BEHEA TR TG PRSI

MR _
5 2 ® 3

[543
[=3

(=}

}Tj’ﬂﬁgﬂ_ 5 10 20 40 60 80 100
W PE/(umol L)

W SR E, * P<0.05, ™ P<0.01,
E1 fiSENESER

Fig. 1 Determination results of cytotoxicity assay

4.2 FEFEAN KA Griess AL, BUE
KARZS BIFHY RAW264. 7 400, IR 1x10°
A/mL 19 20 i B W, 2R F 96 fLAk, 4EfL 100
pl, 7E37°C. 5% CO, &M TFHiFR24h, HEEH
4 BRI (1 peg/mL LPS) . FHPEZGH4H (1 pe/mL
LPS) . FESH4H (1 pg/mL LPS), 4kZE153724 h,
FHPEZG LI A 40 wmol/L M ZEKANE T, FES 4L
AFWEGY), 25 AU RERIAT N A SF R RS 57
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B, BAHRE 3 NESL, 4kEEFR 24 h, R NO
IR & 20 A 3% R BV WG AT R I, T 540
nm KA ECHE (0D) {4, EThrklhgkse
B NO BRI BE 1 5 =

M 2 ol Sas A, BRI iERb
NO & E8THE (P<0.01), FHW RAW264. 7 40l
JERSRUA ), SR g, PHMEZGA g
HNO SHEFFL (P<0.01), 42541 NO & & 55
A PEREIL (P<0.01), RUMLEW 3, 5~6.
10 Y EA @Myt RIEME, Kb &9 5 btk
WS HEZGAY, HoAb 3 M-S PRI 55
TIHMEZY

NOP“H:%/%
o ey 0 O
o O O O <

W /(umol - L)

i SEAEAHE, 7 P<0.01; SHALIHE, " P<0.01,
B2 mREENESR

Fig. 2 Determination results of anti-inflammatory activity

5 g

AWFseiiid R aifh, MIEHE BRI
) LR LBREB AL AR AT 11 AL &9, JF%E
gy, H k& 1~2, 5 HERNEB R
133, (AW 6~7, 10~11 S E IR A S B firh
Iyesia |, BEJT S LPS 5 S 1) RAW264. 7 I
YA SN RAER RS | RGEPEM T B ARE A o BT
KRG, SEREY, LEW 3. 5~6, 10 LAHR
e H R IR AR, A b A S BRI T
L BAMEZG Y

ARMFFESE S 10 7 Fb 0 = R A AR = o
. SRR O Ml HER G, JCLAB IR A £ Tt
Z ORIt IR R, B2 ERMZ
FEW T ZAAE TR A, KRB P RIE
PSS ARFEACE & T XA TR RSy, RIS R
SR AT R AT R 254 R IR E T 5

SE k.
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