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(E) -3 ) R IFEIRG (7) . (= )—eusiderin A(8) .acetyl oleiferin C(9) FMEIEM(10) 3-(4-FFHE3-H A A HL) N
Fi—1,2- " E(11)  1-(3,4- "R IEIERL) k% -2-F (12) \broussochalcone B (13) .bavachinin(14) .malabaricone
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ABSTRACT: Objective To investigate the chemical constituents and anti—inflammatory activities of petroleumether
and ethyl acetate extracts of Myristica fragrans Houtt. Methods The compounds were separated and purified by using
forward and reverse phase silica gel chromatography, preparative thin layer chromatography, sephadex LH-20 and semi-
preparative liquid chromatography. The structures of the compounds were identified by comparing the 'H and “C NMR data
with those reported in the literatures. The inhibitory activities of the compounds against LPS-induced NO production in
RAW264.7 cells were determined by the Griess assay. Results Fifteen compounds were isolated from the petroleum ether
and ethyl acetate extracts of Myristica fragrans. and identified as 2—-(4-allyl-2, 6 -dimethoxyphenoxy)-1—(4 -hydroxy-3 -
methoxyphe—nyl) propane (1), iso-lignan (2), 4-(2—(4-allyl-2, 6-dimethoxyphenoxy)—1-hydroxypropyl)-2, 6-dimethoxyphenol
(3), (E)-4—(1-hydroxy-2-(2-methoxy—4—(propenyl) phenoxy) propyl)-2-methoxyphenol (4), (-)-miliusfragrin (5), dehydro—
diisoeugenol (6), trans-2, 3-dihydro—7-methoxy—2-(3,4-dimethoxy—phenyl)-3-methyl-5-(1—(E)—propenyl) benzofuran (7),
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(=)—eusiderin A (8), acetyl oleiferin C (9), psoralen (10), 3—(4—hydroxy—-3-methoxyphenyl)propane-1, 2—diol (11), 1-(3, 4-

dime —thoxyphenyl)propan—-2-one (12), broussochalcone B (13), bavachinin (14), malabaricone C (15). The in vitro anti—

inflammatory activity assay showed that compounds 13 and 15 strongly inhibited LPS—induced NO release in RAW 264.7

cells with ICsy values of 8.57+0.11 and 12.01 £v1.27 pmol-L~, respectively. Compounds 1 and 7 showed moderate inhibitory

activities with 1Csy of 34.48 £3.05 and 42.76 + 1.53 pmol-L™", respectively. Conclusion Compounds 5 and 8~14 were isolated

from Myristica fragrans for the first time. The in vitro anti—inflammatory activity assay showed that compounds 13 and 15

strongly inhibited LPS—induced NO release in RAW 264.7 cells, compounds 1 and 7 showed moderate inhibitory activities,

compounds 2~6, 8~12, and 14 have no activity.

KEY WORDS: Myristica fragrans; chemical compositions; diaryl alkanes; anti-inflammatory activity
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acetyl oleiferin C . fb-& 4 10 #ME JE W (psoralen) \fk
B 11:3-(4-FR 5 -3-HV AR I bE -1, 2- B[ 3-
(4-hydroxy -3 -methoxyphenyl )propane—1,2—diol] . £k
A 12:1-(3,4-Z R ) N b -2 1- (3, 4-
dimethoxyphenyl )propan-2—-one|. f£t& %) 13:brous—
sochalcone B . ft &% 14:bavachinin ft-& %) 15: mal-
abaricone Co b &4 5,8~14 FE R MIZ B Y 4y
BERE, Wi LPS 755 RAW 264.7 F AN NO B
TR, X A A G W HEA TR S ML 5 TR PRI T
Z5RFW, AW 13 A1 15 XF LPS 35 3 1 RAW
264.7 HL NO B MO FEm M I 7, I 1Cs 43l
H8.57+0.11 F(12.01 +1.27)wmol - L. 1L5%) 1 1
7 BoR—EIHITEE, H 1Cs, 439k 34.48 £3.05 FI
(42.76 +1.53 )pumol - L,
1 #R5FE=%
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MHz ) BIAZ PR P 7% AL (7 5] Bruker 23 7] ) ; Agilent
6540 Q-TO AT (SE[E Agilent 22 7] ) ; RPCs 21l
FZAAEF (10 mm x 250 mm,5 wm, [ Agilent 2%
") (iBRERE (200~300 H, #F&EEAL T );
GF254 W R ATEE I (G B iEre AL T ) s LH-20 BN
FL 7 M BE B (Sephadex LH-20, 32 [E] Pharmacia 2%
Al )5 ROAH R E A EH(ODS, 88 Merck 23 7 )
WE O B (10% iR OIEEW) s A ik, &
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s 2 KA HE R ) R 5 e O R ELRE (Myristica
fragrans Houtt.) B~ , FEUEFR A< (YNYZ20190503)
AT = h R R 2E T 2 2 B R S 30 %
1.2 #EBE55 5 MELE R SR 20 kg, 5
FK R SRR IR R K2y 150 mL, FIRMZ
5 H 70% 1 £ BRI HEE 2 YK, BER 48 b, B K Y
PR AT A 51, D3 [0 05 2 TEBERE: | T 4 i 7K A 4
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3 AL A AL IO , D0 T 48 i 4 o0 A 380 A Tl kS o A
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(70% .80% .95% 11 100% ) F i — /K A6 £ ok o, 445 %)
9 M BE(Fr.1~Fr.9), Fr.3(48.6 g)Zfik et (i,
PLAT I - 2R 218 (100 < 1~1: 1)86 B e, 15 51
6 A Bt (Fr.3.1~Fr.3.6) . Fr.3.6(690.3 mg) %42
SR 22 SO R A 1(8.3 mg) .
2(9.7 mg) .3(6.1 mg) .4(6.9 mg)., Fr.d(56 g¢)ZmEK
R, LA EE- 2 R L BE (100 = 1~1: 1) 80 3k
Wi, 155 6 M BE (Fr.4.1~Fr.4.6), Fr.4.4(2.8 g)4
Sephadex LH-20 &3 , & fii- i (3 : 2), R & il %
W2 SR A 509 mg). Fr.5(20.2 ¢) & rk A4
T LA - AP - LR R (30 1 1~1: 15 1)
BhBEVER 2] 7 A B (Fr.5.1 ~ Fr.5.7), Fr.5.4
(861.6 mg)Z: Sephadex LH-20 BEE (5,1 , S 47— F B
(3:2), Hl&HZH2440E56% 6 (18.2 mg).7(10.6
mg). Fr.5.6(1.8 g)% Sephadex LH-20 Bt {0k , &
5-HEE(3 : 2) il 5 W25 2L AP 8(5.7 mg) o Fr.6
(52.2 @) G RERCHE TS, LAl - 2R £ 15 (40 & 1~
1 DBREEVERL A2 7 4S50 BE (Fr.6.1~Fr.6.7) . Fr.
6.4(2 g)% Sephadex LH-20 4,3 FEIH: (535 &
il 2 R 2L A Y 9(8 mg) \10(27.7 mg).

¥ 4R LR (240 @) ad W R S AH , LA (20%~
100% ) HI 7K 6 5 e G, A5 31 12 A9 53 B (Fr. 1~Fr.
12). Fr.2(2.2 g)% Sephadex LH-20 %Ei (01 , 15 -
HEE(3:2), 15 3] 6 3 Be (Fr.2.1~Fr.2.6), Fr.2.1
(161.6 mg) 2k At (i , LA i fik - — S 46— P i
(2:1:1) AEBAEELEY 11 (373 mg). Frd
(10.8 g)%t Sephadex LH-20 itk A - EE(3:2),
53] 3 MR B (Fr.4.1~Fr.4.3), Fr.4.1(2.4 )%
SAHAE A Sephadex LH-20 B¢ (4,35 , 50405 - H
(3:2) EER A ES 2L &9 12(10.1 mg), Fr.10
(19 g) Lk etk il , i ik - — 5 bi- 1R £ TR
(50:1:1~1:1:1) BREEVERL, 53] 7 90 B (Fr.
10.1~Fr.10.7) Fr.10.6(552.5 mg)% Sephadex LH-20
B O3, A - (32 2) il & RS EME &Y
13(10.1 mg) .14(10 mg). Fr.10.7(3.2 g)% Sephadex
LH-20 SR, S0 - R (3 : 2) il & 215 201k
H W1 15(85 mg).
1.3 &M%z

L&Y 1. B AR Y ESI-MS m/z:381.1672
[M+Na]*, 43+ F 3~ C,Hx0s. 'H-NMR (CDCls,500
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MHz)58:6.81(1H,d, J=8.0 Hz,H-5),6.76(1H,d, J=1.7
Hz,H-2),6.69 (1H,dd,J=8.0 Hz,1.7 Hz,H-6),6.40
(2H,s,H-3’,H-5"),5.93~6.01 (1H,m,H-8"),5.47
(1H,s,4-0H),5.08~5.13 (2H,m,H-9’),4.29~4.35
(1H,m,H-8),3.86(3H,s,3-0CH;),3.79 (6H,s,2" -
OCH;,6’-0CH;),3.34 (2H,d,J=6.7 Hz,H-7"),3.12
(1H,dd,J=13.5,5.1 Hz,H-7b),2.72 (1H,dd,J=13.5
Hz,8.3 Hz,H-7a),1.19 (3H,d,J=6.2 Hz,H-9);"C
NMR (CDCl;, 125 MHz)8:153.6 (C-2",C-6"),146.1
(C-3),143.8 (C-4),137.3 (C-8’),1355 (C-1"),
1343(C-1),131.0(C-4"),122.1 (C-6),116.0 (C -
9°),113.9(C-5),112.2(C-2),105.5(C-3",C-5"),
80.2(C-8),56.0 (0OCH3),55.9 (OCH3),42.9(C-7),
40.6(C-7"),19.6(C=9) LA I3 Ficdi 5 SCik i i ik
AR —F e O EA G 1 2-(4- IR TN -2, 6-
F AR R A ) - 1 - (42 JE -3 - W SR 3 ) TN e
k&9 2. TR Y ESI-MS m/z:397.1622
[M+Na]*, %+ F XK CyHyxOso 'H-NMR (CDCl;,500
MHz)5:6.88 (1H,s,H-4),6.84 (2H,s,H-2,H-6),
6.44 (2H,s,H-3",H-5"),5.97 (1H,m,H-8"),5.60
(1H,s,5-0H),5.09-5.14(2H, m,H-9" ),4.94(1H,s,
7-0H),4.61(1H,d,J=8.6 Hz,H-7),3.92(1H,dq, /=
8.5 Hz,6.3 Hz,H-8),3.87(3H,s,3-0CH;),3.86(6H,
5,2’ -0CH3,6’ -0CH;),3.35(2H,d, J=6.7 Hz,H-
7°),1.18(3H,d, J=6.3 Hz,H-9);*C NMR(CDCl;,
125 MHz)5:152.8(C-2",C-6"),146.6 (C-3),145.4
(C-5),137.2(C-8),136.0(C-4"),1354(C-1),
132.9(€C-1"),120.8(C-6),116.3(C-9"),114.1(C -
4),109.6(C-2),105.6(C-3",C-5"),86.8(C-7),79.2
(C-8),56.1 (2°-0CH;,6’ -OCH;),56.1 (3-0CH;),
40.7(C-7"),17.7(C=9) o LA LI i Hids 5 SCiik e 8 5E
AR B E Y 2 WA R AR
k& 3. TR Y ESI-MS m/z:427.1723
[M+Na]*, 43 7~ CnHx0,. 'H-NMR (CDCl;,500
MHz)8:6.55(2H,s,H-2,H-6),6.46(2H,s,H-3" ,H-
5),5.94~6.02 (1H,m,H-8"),5.43 (1H,s,7-OH),
5.11~5.15 (2H,m,H-9’),4.78 (1H,d,J=2.7 Hz,H-
7),4.31 (1H,dq,J=2.9 Hz,6.4 Hz,H-8),3.87(12H,
s,0CH;x 4),3.37(2H,d,J=6.7 Hz,H-7"),1.11(3H,
d,J=6.4 Hz,H-9);C NMR(CDCl;, 125 MHz)8:153.7

(C-2",€-6"),147.0(C-3,C-5),137.2(C-8"),136.3
(C-1"),133.7(C-1),133.2(C-4),131.3(C-4"),
116.4(C-9°),105.7(C-3",C-5"),102.9(C-2,C-6),
82.5(C-7),73.2(C-8),56.5(0CH; x 2),56.3(OCH; x
2),40.7(C=7"),12.9(C=9) ., Lh_I- Il %504 5 ik
TR — 3 B E G Y 3 4-(2-(4- 1N
He-2,6- " H AR EIL)-1-FRNE)-2,6- —H K
LR

L&Y 4. % RY) , ESI-MS m/z:367.1519
[M+Na]*, 43 738 CyH.0s. 'H-NMR (CDCl;, 500
MHz)8:6.74~6.98(6H,m,Ar-H),6.36(1H,dd, J=15.7
Hz,1.5 Hz,H-7"),6.12~6.19 (1H,m,H -8"),5.57
(1H,s,7 -OH),4.82 (1H,d,J =29 Hz,H -7),4.33
(1H,dq,J=3.1 Hz,6.4 Hz,H-8),3.89 (6H,s,0CH;x
2),3.53 (1H,s,4-0H),1.88 (3H,dd,J=6.6 Hz,1.6
Hz,H-9’),1.17(3H,d, J=6.4 Hz,H-9);"C NMR
(CDCl;, 125 MHz)5:151.7(C-6"),146.8(C-3),145.8
(C-1"),144.9(C-4),133.9(C-4"),132.0(C-1),
130.6 (C-7"),125.2(C-8"),120.1(C-6),119.3(C -
37),119.2(C-2"),114.1(C-5),109.5(C~-5"),109.0
(C-2),82.7(€-7),73.7(C-8),56.1 (OCH;),56.0
(OCH;),18.5(C=9"),13.5(C-9), I L% 5 X
BRACE A — B SO e G 4 R (E)-4-(1-3%
Fe-2-(2- WA e —4- (MR BR ) A N 4k ) -2-HT 41
FEOR

&Y 5. A HARY  ESI-MS m/z:343.1550
[M+H]*, 4> 73 K CyxH»0s. 'H-NMR (CDCL;, 500
MHz)5:6.94 (1H,d,J=8.0 Hz,H-3),6.87 (1H,dd, J=
8.9,0.8 Hz,H-2),6.85 (1H,s,H-6),6.47 (1H,d,J=
1.3 Hz,H-2"),6.37(1H,d, J=1.5 Hz,H-6"),5.95
(1H,ddt, J=16.8 Hz,10.0 Hz,6.8Hz,H-8"),5.69
(1H,s,4-0H),5.05-5.11(2H,m,H-9"),4.57(1H,d,
J=7.9 Hz,H-7),4.06-4.12(1H,m,H-8),3.91(3H,s,
5’ -0CH,),3.89(3H,s,3’ -OCH;),3.29 (2H,d, J=6.7
Hz,H-7"),1.24(3H,d,J=6.4 Hz,H-9);"C NMR
(CDCl;,125 MHz)3:148.7(C-5"),147.0(C-5),146.4
(C-4),144.6 (C-3"),137.5(C-8"),132.5(C-1"),
131.5(C-4"),129.1 (C-1),121.2(C-2),115.9 (C -
9°),114.6 (C -3),109.8 (C -6),109.6 (C 2" ), 104.7
(C-6"),81.0(C-7),74.4(C-8),56.3(3-0CH;),56.2
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(5-0CH;),40.2(C=7"),17.4(C=9) ., VI 3% 5
SCHRAR 1B B A — B SO e A 5 8 () —milius—
fragrin,

AW 6: 1 B, ESI-MS m/z:349.1410 [M+
Nal*, 73 73 CyH»0,. 'H-NMR(CDCl;, 500 MHz)8:
6.98 (1H,s,H-2"),6.90 (2H,s,H-5 *,H-6"),6.79
(1H,s,H -4),6.77 (1H,s,H -6),6.37 (1H,dd,J=
15.7,1.5 Hz,H -8),6.08 ~6.15 (1H,m,H -9),5.67
(1H,s,4’ -OH),5.10 (1H,d,J=9.5 Hz,H -2),3.90
(3H,s,0CH;),3.88 (3H,s,0CH;),3.42~3.48 (1H,m,
H-3),1.87(3H,dd, J=6.6,1.5 Hz,10-CH;),1.38(3H,
d,J=6.8 Hz,3-CH;);*C NMR (CDCl;,125 MHz)s:
146.8(C-3"),146.6(C-7a),145.9(C-4"),144.2(C~
7),133.4(C -3a),132.3(C-5),132.2(C-1"),131.0
(C-8),123.6(C-9),120.1(C-6"),114.2(C-5"),
113.4(C-4),109.2(C-6),109.0(C-2"),93.9(C-2),
56.1(0CH;),56.0(0CH;),45.7(C-3),18.5(10-CH,),
17.6(3-CH;) o LA LR85 5 SOk s S A —F0,
A ER G 6 A EE 5T/

&Y 7. B HARY ESI-MS m/z:363.1567
[M+Na]*, %+ 73K CyH,0,, 'H-NMR (CDCl;,500
MHz)8:6.98(1H,d,J=1.8 Hz,H-2"),6.95(1H,dd, J=
8.2,1.9 Hz,H-6"),6.84(1H,d, J=8.2 Hz,H-5"),6.79
(1H,s,H-6),6.77 (1H,s,H-4),6.36 (1H,dd, J=
15.7,1.3 Hz,H-8),6.07~6.15(1H,m,H-9),5.12
(1H,d,J=9.7 Hz,H-2),3.88(3H,s,0CH;),3.87(3H,
s,0CH;),3.85 (3H,s,0CH;),3.43-3.50 (1H,m,H-
3),1.87(3H,d,J=5.7 Hz,10-CH;), 1.38(3H,d, J=6.8
Hz,3-CH;);"“C NMR (CDCls, 125 MHz)5:149.2 (C-
37,C-4"),146.7(C-7a),144.3(C-7),133.4(C-3a),
132.7(C-1"),132.3(C-5),131.0(C-8),123.7(C-9),
119.4(C-6"),113.4(C-6),110.8(C~-5"),109.6 (C -
4),109.3(C-2"),93.8(C-2),56.0(OCH; x 3),45.7
(C-3),18.5(10-CH;),17.6(3-CH;) . LA I 3% %4
5 SCHR A A — B s G 7 -
2,3- A -T-HEIE-2-(3,4- " EILIHEIL )3
Fe-5-(1-(E) - ) 2R T 0k o

tE&Y 8: LAtk Y, ESI-MS m/z:409.1623
[M+Na]*, %+ F 3N CoHyx0so 'H-NMR (CDCL;, 600
MHz)8:6.57(2H,s,H-2,H-6),6.49(1H,d, J=1.1 Hz,

70

H-2"),6.38(1H,d,J=1.3 Hz,H-6"),5.91~5.98(1H,
m,H-8"),5.05~5.11 (2H,m,H-9"),4.56 (1H,d,J=
7.9 Hz,H-7),4.07~4.12 (1H,m,H-8),3.89 (3H,s,
OCH;),3.88(6H,s,2’ ~OCH;,6” -OCH;),3.86(3H,s,
OCH;),3.30(2H,d,J=6.7 Hz,H-7"),1.26 (3H,d, J=
6.4 Hz,H-9);"C NMR(CDCls, 150 MHz)8:153.6(C-
3,0-5),148.7(C-5"),144.4 (C-3"),138.4 (C -4),
137.4(C-8"),132.6(C-1,C-1"),131.3(C-4"),116.0
(C-9"),109.7(C-2"),104.7(C-6"),104.4(C-2,C-
6),81.1 (€C-7),74.2 (C-8),61.0 (OCH;x2),56.3
(OCH;x2),40.2(C-7"),17.5(C-9). L I i Bl
5 SCHR A AR — 32 O R G 8 S (-)—eu—
siderin A,

A 9. TR Y, ESI-MS m/z:385.1656
[M+H]", 53 T3 h CuH,06. '"H-NMR(CDCl;,500 MHz)
8:6.44-6.73(6H,m,Ar-H),5.95(2H,s, ~-OCH,0- ),
5.92(2H,s,-0CH,0-),5.51(1H,d,J=9.7 Hz,H-7),
2.39(2H,dd, J=7.7,3.5 Hz,H-7"),2.00(3H,s,0Ac),
1.89~1.93 (1H,m,H-8),1.51-1.57 (2H,m,H-8"),
0.92(3H,d,J=6.8 Hz,H-9),0.78(3H,d, J=6.8 Hz,H-
9’);C NMR(CDCls, 125 MHz)8:170.5(C=0),147.8
(C-3),147.6(C-3"),147.3(C-4),145.7(C-4"),
134.7(C-1"),133.7(C-1),121.9(C-6"),121.4 (C -
6),109.4 (C-5"),108.1 (C-5,C-2"),107.7 (C -2),
101.2(-OCH,0-),100.9(-0CH,0-),79.4(C-7),41.5
(C-77),39.9 (C-8),34.8 (C-8"),21.4(0CH;),14.0
(€C=9"),9.9(C-9) VIl 154 5 SOk iz S AR —
P, K EALEY) 9 M acetyl oleiferin C.

&Y 10. TAHPIRY) , ESI-MS m/z:255.1747
[M-H]-, % T3 H CH»0. 'H-NMR (CDCL,500
MHz)8:7.27 (2H,d,J=8.6 Hz,H-2,H-6),6.79(2H,
d,J=8.5 Hz,H-3,H-5),6.28 (1H,d,J=16.2 Hz,H-
7),6.08 (1H,d,J=16.2 Hz,H-8),591 (1H,dd,J=
17.5,10.7 Hz,H-17),5.12~5.15(1H, m,H-12),5.02~
5.07(2H,m,H-18),4.95(1H,s,4-0H),1.98(2H,dd,
J=16.4,7.5 Hz,H -11),1.70 (3H,s,15 -CH;),1.62
(3H,s,14-CH;),1.50~1.54(2H, m,H-10),1.22(3H,
s,16-CH;);C NMR (CDCl;, 125 MHz)5:154.8 (C-
4),146.1 (C-17),136.0 (C -8),131.4 (C -13),131.1
(C-1),127.5(C-2,€-6),126.6(C-7),125.0(C-12),
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115.5(C-3,C-5),112.0(C-18),42.7(C-9),41.4(C-
10),25.8(15-CH;),23.5(16-CH;),23.4(C-11),17.8
(14-CH;) o DA iAot 5 Sk s FAs — 3502, i
YEAL AW 10 AN B .

L&Y 11 TTAHRRY , ESI-MS m/z:197.0809
[M-H], 2 F2 N CoH,0,0 "H-NMR((CD5),CO, 600
MHz)§:7.33 (1H,s,4’-OH),6.86 (1H,d,J=1.8 Hz,
H-2"),6.72(1H,d,J=8.0 Hz,H-5"),6.67(1H,dd, J=
8.0,1.9 Hz,H-6"),3.81(3H,s,0CH;),3.75~3.79(1H,
m,H-2),3.48~3.50(1H,m,H-1b),3.39~3.43(1H,m,
H-1a),2.72(1H,dd, J=13.7,5.6 Hz,H-3b),2.60(1H,
dd,J=13.7,7.3 Hz,H -3a);"°C NMR ((CD5),CO,150
MHz)5:148.1 (C -3"),145.7(C-4),131.4 (C-1"),
122.7(C-6"),1155(C-5"),113.9(C-2"),74.1 (C-
2),66.5(C-1),56.2(3-0CH;),40.4(C-3), LI )%
B 5 SCER L B AR — B0 s e G 11 Ty 3-
(4-F2HE-3-H R )N fe-1,2-

A 12: B AIIRY) , ESI-MS m/z:195.1009
[M+H]*, 4 F =X N C,H.0;. 'H-NMR (CDCl;,500
MHz)8:6.83(1H,d,J=8.1 Hz,H-5"),6.75(1H,dd, J=
8.1,1.7 Hz,H-6"),6.70(1H,d, J=1.7 Hz,H-2"),3.86
(6H,s,0CH;),3.62(2H,s,H-1),2.14(3H,s,3-CH;);
BC NMR (CDCls, 125 MHz)8:206.9 (C-2),149.3 (C -
37),148.3(C-4"),126.9(C-1"),121.7(C-2"),112.6
(C-5),111.6(C-6"),56.0(OCH;),56.0 (OCH;),50.7
(C-1),29.2(C-3) VA b8 5 SOk 18 JEAS—
oo s E AW 12 0 1-(3,4- WA AR R
Yot -2

B9 13 8 @ 1A ESI-MS m/z:325.1434 [M+
H]*, 2 F XK CupHy0,e 'H-NMR ((CD5),CO,500
MHz)8:13.50 (1H,s,2’ -OH),7.95 (1H,s,H-6"),
7.82(1H,d,J=15.4 Hz,H-8),7.73(1H,d, J=15.4 Hz,
H-7),7.70(2H,d, J=8.6 Hz,H-2,H-6),6.93(2H,d,
J=8.6 Hz,H-3,H-5),6.41 (1H,s,H-3"),5.34(1H,
dddt, J=8.5,5.6,2.8,1.3 Hz,H-8"),3.30(2H,d, J=7.1
Hz,H-7),1.73(3H,s,H-11"),1.72(3H,s,H-10");
B3C NMR ((CD;),CO,125 MHz)8:191.8 (C=0),165.0
(C-4"),162.5(C-2"),160.1 (C-4),143.9 (C-8),
131.5(C-9"),131.3(C-6"),130.7(C-2,C-6),126.7
(C-1),123.0(C-8"),120.4 (C-5"),117.5(C-7),

115.9 (C-3,C-5),113.4(C-1"),102.6 (C-3"),27.9
(C-77),24.9(C-10"),17.0(C-11"), LI E ¥ i
5 SRR B AR — B0 B e S ) 13 R brous—
sochalcone B,

& 14 #EOHPIRY) , ESI-MS m/z:361.1407
[M+Na]*, 43 F3H CuH»0,. 'H-NMR (CDCL,500
MHz)5:7.68(1H,s,H-5),7.34(2H,d, J=8.5 Hz,H-2",
H-6"),6.90(2H,d,J=8.6 Hz,H-3" ,H-5"),6.44(1H,
s,H-8),5.88 (1H,s,4’-0H),5.38 (1H,dd,J=13.4,
2.8 Hz,H-2),5.27(1H,t,/=8.0 Hz,H-2"),3.84(3H,
s,7-0CH;),3.24 (2H,d,J=7.3 Hz,H-1"),3.04(1H,
dd,J=16.9,13.4 Hz,H-3b),2.78 (1H,dd,J=16.9,2.9
Hz,H-3a),1.73(3H,s,H-4"),1.69 (3H,s,H-5");
3C NMR (CDCl;,125 MHz)5:191.6 (C-4),164.4 (C -
7),162.6 (C-9),156.5 (C -4’),133.2(C-3"),131.0
(C-1"),128.1(C-2",C-6"),127.2(C-5),125.1(C~
6),121.8(C-2"),115.8(C-3",C-5"),114.0(C-10),
99.0(C-8),79.9(C-2),55.9(7-0CH;),44.2(C-3),
27.9(C-1"),26.0(C-4"),17.9(C-5"), A iR
ESCERIGE A B B, e G 14 4 bava-
chinin,

&Y 15 Bk PR Y, ESI-MS m/z:359.1852
[M+H]*, 7> TR N C,Hx0s. 'H-NMR (CD;0D,500
MHz)8:7.20 (1H,t,/=8.2 Hz,H-19),6.67 (1H,d,J=
8.0 Hz,H-14),6.61(1H,d,J=1.4 Hz,H-11),6.49(1H,
dd,J=8.0,1.5 Hz,H-15),6.35(2H,d, J=8.2 Hz,H-18,
H-20),3.12(2H,t,/=7.4 Hz,H-2),2.45(2H,1,J=7.6
Hz,H-9),1.65~1.71 (2H,m,CH,-3),1.54~1.59(2H,
m,CH,-8),1.29~1.38(8H,m,CH,-4,5,6,7);°C NMR
(CD;0D, 125 MHz)8:209.7(C-1),163.4(C-17,C -
21),146.0(C-12),144.0(C-13),136.8(C-19),135.8
(C-10),120.6(C-15),116.5(C-11),116.2(C-14),
111.4(C-16),108.3(C-18,C-20),45.7(C-2),36.3
(€C-9),32.9(C-8),30.6(C-5,C-6),30.5(C-4),30.3
(C=7),25.8(C=3) VI B 1EE 5 SOk iR i JEA—
B2 IS EAL-AS ) 15 S5 malabaricone Co
14 REFWER SR MTT %KL G Y%t 40
LT FI5200 , FF RAW 264.7 4035 % 5 N 4 x 10Y/4L
FERNT 96 £, 37 CIEFAETEEFE 24 h, IMAEA
[V B A R S 15 5% 24 ho U8 IE 5 X HRZH A
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2023 4F

=R P EA R R

i 46 %

23 AN IR, AL A 20 pL MTT(5 mg/mL), 4k 4%
B35 ha, WERNIEFRI, BAMA 150 wL
DMSO, #6HR% 10 min i HIRS), Z U8 IRAL
490 nm Ab i & W G FE AR

K H Griess YEIFATIRSMI T — 42 AL A AE FH 2
BUERKORZS RIFAY RAW 264.7 400, $R% RN 4 x
10Y4L3F T 96 FLHR .37 CREFEAA P55 24 h, 8
X RRZE AL RN 2 25 L AR S E 5% 24 ho WUEE LT
JEIMA Griess i35, ZIIHEIEIAL 540 nm b1
JCEEHP,

TR A R 1,

x1 HBLEWX LPS FSH RAW 264.7 45

NO £ MEIFEYE (3 +5,n=3)

a=2//R 1Cso/ (pmol - L) CCsy/ (wmol -1

AN BERR 07 22 ) 61.08+5.76 >100
LR OTRIPOIAEIY) > 22.53+2.84 >100
5 >100 >100
1 34.48+3.05 >100
7 42.76+1.53 >100

13 8.57+0.11 69.633+12.03

15 12.01£1.27 25.53+3.47

L-NMMA?® 11.18+0.46 >100

TE:a (B 2~6.8~12 .14 & B 0 H1E M b 507
pg/mL

1.5 #4EA2 B AR SPSS 24.0 Goit# kit T
EE A B Bt B, S R A B £ bR 2
(xxs) Fow, MR SRR 7 2250 (ANO-
VA)Giit, 8145 % P<0.05,P<0.01,P<0.001 Jy 22 5
EEN -9
2 ZBR5ITR

ARWFFE LR G I8 AR (il (R 2 & R &
W HE A ODS H: {6 3% Sephadex LH-20 % i A (4
i P HPLC % 2 Fh 7 s sl AL HOR | 45 6 i 3
R T S U0t S R AR X A 5 A A2 1 o R A T
TP B EET 15 MUEEYW G 1~9 A
RRIEY LG 1~4 Ty 8-0-4" BUKIRE LG
6~7 A TFIRI R AR R R | A 5 T i 2R
AL AL A9 5 8 —EHAHARIER , IR MZJE
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Y IRE LG 9 W W T R AIRIE R, X
MIZ BRI o B AR 8] LAY 10 0 5 L R SE
WRAEY, HRMNZEMY T EARE; LAY
1112 HFEHIRNE, ERNZEEY) T B8 8]
AW 13~14 R EEIZALE Y, 15 R NZ R A o
BAAR LAY 15 o IR I A Y X gt AL
Sk — R N SRR A A IS P ST R T
YR

PUR TGRS SR LAY 13 Fi1 15 X LPS 15
) RAW 264.7 41l NO BElcAr B il v 4, L 1C5,
A3 (8.57 £0.11)F1(12.01 £1.27 )wmol - L', b4
Y1 AT SR —E NGV ICs 45 (34.48 +
3.05)F1(42.76 +1.53 )umol + L, LA F45 SR F5 T A
SEMPL ARG M, Sk —25 I & I A S5 i 25 A E
I e St s i it T 5%
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