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Chemical constituents from Callicarpa longifolia
and their anti-inflammatory activity

ZHAO Lu,XU Fan, YT Qiao-qi,ZHANG Tao-li, WANG Hong-gang "

School of Traditional Chinese Medicine ,Guangdong Pharmaceutical University , Guangzhou 510006 , China

Abstract: To study the chemical constituents of Callicarpa longifolia. The methanol extract of C. longifolia was isolated and
purified by silicon,Sephadex LH-20,0DS,MCI column chromatographies, semi-preparative HPLC and recrystallization meth-
od. The structures of the compounds were identified by color reaction, physicochemical properties, nuclear magnetic resonance
spectroscopy and mass spectrometry. Ten compounds, 18-hydroxyferruginol (1), dehydroabietanol (2), neolupenol (3),
kaempferol-3,4' ,7-O-trimethylether (4) ,artemiin (5),5-hydroxy-7,8,3",4 -tetramethoxyflavone (6) ,penduleti (7), ver-
bascoside (8), di-(2-ethylhexyl ) -phthalate (9),and dibutyl phthalate (10) were isolated from C. longifolia for the first
time. The anti-inflammatory effect of compounds 1-5 and 8-10 was tested on lipopolysaccharide-stimulated RAW 264.7 mac-
rophages. The results showed that compounds 1,2,4 and 10 had significant inhibitory effects on NO production and their ICy,
values were 25.2,34.6,109.6 and 104. 8 pumol/L respectively.
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AT — D520 AR Y 8 A 4 5 BRI
FEANMLAE S 25 L B A AUAC 100 ng/mLL LPS
40 i % R A RS 240, L 100 ng/mL LPS & 0.5
wmol/L i ZEKAME Ay BHIELH , LIS AR 1k & 0 I
100 ng/ml LPS YERSCu4H . MAZGYG, 1555 18
h 43 SO 2 40 M L35 W Grriess 35kl NO B¢
T K
2 LGHER
2.1 ZHHMETE

&1 [ aEIRS & HR-EI-MS: m/z
303.2330 [M + H] * (caled for C,,H,, 0,,303.231
9),'"H NMR (500 MHz, CD,0D)§:2.24 (1H, m, H-
la),1.34(1H, m, H-1b),1.67 (2H, m, H-2) , 1. 56
(1H,m,H-3a),1.37(1H,m,H-3b) ,1.67(1H,m,H-
5),1.85(2H, m, H6),2.79 (2H, m, H-7), 3. 20
(1H,p,J = 6.9 Hz,H-15),1.19(3H,d,J =
Hz,H-16),1.20(3H,d,J = 6.9 Hz, H-17),3.46
(1H,d,J = 11.1 Hz,6H-18a),3.13 (1H,d,J =
11.1 Hz, H-19b) ;" C NMR (125 MHz, CD,0D) §:
39.9(C-1),19.8(C-2),36.3(C-3),38.4(C4),
45.0(C-5),20.1(C-6),30.4(C-7),127.0(C-8),
149.2(C-9),38.9(C-10),111.1(C-11),153.2(C-
12),133.3(C-13),127.2(C-14) ,27.2(C-15) ,23.2
(C-16.17),72.0(C-18),18.0(C-19),25.7(C-20) ,
DL LB 55 Sk A 0 e ) B 28 AR A R 3 1R g
FTYGAIE B 5 S SCHk " H3H 191 4 18-hydroxyfer-
ruginol

k&a®wm 2 &R W A HR-EI-MS: m/z
287.237 7 [M + H] " (caled for C, H,, O,287.236
9);'H NMR (500 MHz,CD,0D)§:7.15(1H,d,J =
8.1 Hz,H-12),6.94 (1H,dd,J = 8.2,2.0 Hz, H-
11),6.85(1H,d,J = 2.0 Hz,H-14) ,3.45(1H,d,J
= 11.0 Hz,H-18a),3.12(1H,d,J = 11.0 Hz, H-
18b),2.90 ~2.83(1H, m,H-6a),2.83 ~2.76 (1H,
m,H-6b),2.35 ~2.27 (1H, m, H-15),1.89 ~ 1.78

(2H,m,H-7),1.70 ~1.67(2H,m,H-=2) ,1.55(1H,
m,H5),1.40 ~1.29 (2H, m, H3),1.24 ~ 1. 19
(9H,m,H-16,17,20) ,0. 88 (3H,d,H-19) ;*C NMR
(125 MHz, CD,0D ) §:148.6 ( C-9) ,146.6 ( C-13) ,
135.9(C-8),127.7(C-14) ,125.2(C-12) ,124. 6 ( C-
11),72.0(C-18),45.0(C-5),39.8(C-1),38.9(C-
4),38.4(C-10),36.3(C-3),34.8(C-15),31. 1 (C-
7),25.8(C-20),24.5(C-16,C-17),19.9 (C-2),
19.8(C-6),18.0(C-19) . A |- % 5 Sk 47
it dehydroabietanol {45 — %L .

wEW 3 PR S S HR-EI-MS: m/z
427.380 2 [M + H] " (caled for C,,Hy, 0,427,393
4);'H NMR (500 MHz, CDCl,)8:5.15(1H,t,J =
3.7 Hz,H-12),3.25(1H,dd,J = 11.1,5.2 Hz, H-
3),2.02 ~1.86 (3H, m, H-11, H-18),1.09, 1. 03,
1.02,0.98,0.94,0.82 (3H x 6,5, H-22 ~27),0. 82
(6H,s, H-2,30);"” C NMR (125 MHz, CDCl,) §:
139.8(C-13),124.6 (C-12),79.2 (C-3),59.2 ( C-
18),55.4(C-5),47.9(C9) ,42.3(C-14) ,41.7(C-
1),40.2(C-8),39.8(C-19),39.8(C-20),39.0( C-
22),38.9(C-17),37.1(C4),33.9(C-10),33. 1( C-
7),31.4(C-21),29.9(C-27) ,28.9(C-23) ,28.3( C-
2),27.4(C-16),26.8(C-11),23.5(C-15) ,23. 4( C-
28),21.6(C-29),18.5(C-6),17.6(C-26),17.0( C-
30),15.8 (C-24),15.8 (C25). LI b ¥ ¥z 55
ik HR B Y neolupenol %4 —%K .,

a4 AR S 5 HR-EL-MS: m/z
329.1024 [M + H]* (caled for C, H,; 0, ,329. 102
0);'H NMR (500 MHz, CDCl,)8:12.65 (1H, s, 5-
OH),8.07(2H,d,J = 9.0 Hz,H2'fil H-6'),7.02
(2H,d,J = 9.0 Hz,H-3'f1 H-5') ,6.44(1H,d,J =
2.2 Hz,H8),6.35(1H,d,J = 2.2 Hz,H-6),3.89
(3H,s,-OCH,),3.87 (3H,s,-OCH, ) ,3.85(3H,s,
-OCH,) ;”C NMR (125 MHz,CDCl;)5:178.9(C4) ,
165.6(C-7),162.2(C4"),161.8(C-5),156.9 ( C-
8a),156.1(C-2),139.0(C-3),130.3 (C-2' I C-
6'),123.0(C-1"),114.2 (C-3' f1 C-5"),106.2 ( C-
4a),98.0(C-6),92.3(C-8),60.3(3-0CH,),55.9,
55.6 (4',7-0CH, ), DL I %# 5 k'™ )8 i
kaempferol 3,4’ ,7-O-trimethylether ZH5—%L,
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kEa®m s A RS & HR-EL-MS: m/z
389.1233 [M + H] " (caled for C, H,, O4,389. 123
1);'H NMR (500MHz, CDCl, ) §:12.91 (1H, s, 5-
OH),8.02(1H,dd,J = 8.5,2.0 Hz, H6"),7.98
(1H,d,J = 2.0 Hz,H2'),7.29(1H,d,J = 8.5
Hz,H-5'), 6.80 (1H, s, H-8), 4.28 (6H, s, 3’,
4'-0CH,),4.26 (3H,s,7-OCH, ), 4.22 (3H, s, 6-
OCH,) ,4.17(3H,s,3-0CH,) ;" C NMR (125 MHz,
CDCL,)8:155.9(C-2),138.9(C-3),178.9(C4),
152.9(C-5),132.4(C-6),158.8(C-7),90.4(C-8),
152.3(C-9),106.6(C-10),123.0(C-1") ,111.4(C-
2'),148.9 (C-3"), 151.5 (C4"), 111.0 ( C-5"),
122.2(C-6"),60.2(3-0CH,) ,60.9(6-OCH,) ,56. 4
(7-0CH,) ,56.1(3'-0CH, ) ,56. 1(4'-0CH,) , Ll I
By 530k SR R artemein HEAR—F,

LEa®wm o6 AR 4SS & HR-EI-MS: m/z
359.2340 [M + H] * (caled for C,H,, 0,,359.234
1)'H NMR (500 MHz, CDCl,) 8:12.61 (1H, s, 5-
OH),7.71(1H,J = 2.0 Hz,H-6"),7.67(1H,dd, J
=8.4,2.0 Hz,H-2"),7.05(1H,d,J = 8.4 Hz, H-
5'),6.50(1H,d,J = 1.7 Hz,H-3),6.01(1H,s, H-
6),3.99(3H,s,-0CH;),3.96 (3H,s,-OCH, ) ,3.92
(3H,s,-OCH,),3.86(3H,s,0CH,) ;" C NMR (125
MHz,CDCL,)8:179. 1(C4),158.9(C-2),156.1( C-
9),152.9(C-7),152.5(C4"),148.5(C-3"),146.5
(C-5'),138.9(C-8),132.5(C-1),122.8(C-6"),
122.6(C-10) ,114.7(C-2") ,111. 1(C-5") ,106. 7 ( C-
3),90.5(C-6),61.0(7-OCH, ), 60.3 (8-OCH, ),
56.5(3'-0CH,),56.3 (4'-OCH, ), LI I %¥t 53
ik 2O R Y SRR 3E-T 8,37, 47U 4R I #4 TR B
—E,

wEW 7 AR A HR-EI-MS: m/z
345.006 5 [M + H]* (caled for C,sH,0,,345.096
9);'H NMR(500 MHz, (CD,),C0)8:12.72(1H,s,
5-OH),9.11(1H,s,-OH) ,8.05(2H,d,J = 9.0 Hz,
H-2",H-6'),7.02(2H,d,J = 8.8 Hz,H-3' H5'),
6.80(1H,s,8-H),3.98(3H,s,7-0CH,) ,3. 88 (3H,
s,3-0CH,),3.80 (3H, s, 6-0OCH, ) ;" C NMR ( 125
MHz, (CD,),C0)5:179.9 (C4),161.0 ( C42"),
160.2(C-7),157.1(C-2),153.7(C-5),153.2(C-

9),139.2(C-3),133.2(C-6),131.3(C22"),129. 4
(C-62"),122.7(C-12"),116.9 (C-32"),116.5 ( C-
52"),107.1(C-10),91.7 (C-8),60.6 (6-OCH, ),
60.2 (3-0CH, ), 56.8 (7-OCH, ), LI I %t# 5
ik SR IE Y penduleti $HE—%k

wEW 8 4% 4k K; HR-EI-MS: m/z
625.2139 [M + H] * (caled for CpyHy, 05,625,212
7);'H NMR (500 MHz,CD,0D)§:7.62(1H,d,J =
15.9 Hz,H-8"""),7.08(1H,d,J = 2.0 Hz,H2"""),
6.98(1H,dd,J = 8.2,2.1 Hz,H-6""") ,6.80 (1H,
d,J = 8.2 Hz,H-5""") ,6.72(1H,d,J = 2.1 Hz, H-
2),6.70(1H,d,J = 8.0 Hz,H-5),6.59(1H,dd,J
=8.0,2.1 Hz,H-6),6.30(1H,d,J = 15.9 Hz, H-
a'""),5.21(1H,d,J = 1.8 Hz,H-1"") ,4.94(1H,1,
J =9.5Hz,H6") ,4.40(1H,d,J = 7.9 Hz,H-1") ,
4.07 ~3.41(10H, m,H-e 2" 3" 4" 5" 2" 3" 4",
5"),2.87 ~2.77(2H, m,H-8) , 1. 11 (3H,d, ] =
6.2 Hz,H-6"") ;”C NMR(125 MHz,C;D;N)§:167.6
(C=0),151.1(C4"""),148.2(C-B"""),147.7(C-
3'7"),147.3(C-3),146. 1(C4) ,130.9(C-1),127.5
(C-1"""),122.8(C-6""") ,121.0(C-6) ,118.0(C-5) ,
117.3(C-5""") ,117.0(C-2),116.3(C-2"""),115.3
(C-a'""),104.7(C-1"),103.6(C-1"") ,81.1(C-3"),
76.9(C4"),76.4 (C2"),74.5(C4""),73.1(C-
2'),73.1(C3""),71.8 (C-a),70.8 (C-5"),70.7
(C-5""),62.6(C-6"),36.6(C-8),19.7(C-6""), LA
- Bd S Sk HRGE B S AR RO — 2

wEWwo B ; CuH, 0, ,ESI-MS: m/z
391.8 [M+H]*;'"H NMR(500 MHz,CDCl;)§:7. 70
(2H,dd,J = 5.7,3.3 Hz,H-2,5),7.53(2H,dd, J
=5.7,3.3 Hz,H-3,4),4.26 ~4.17 (4H, m, 3’,
3),1.68 (2H, m, H4',4"") 1.42 (4H, m, H-5',
5'"),1.37 ~1.23(12H,m ,H-6",6'",7",7"",8',8""),
0.91 ~0.89 (6H, m, H-12",12"") ;" C NMR (125
MHz,CDCL, ) §:167.9 (C-1",1""),132.6 (C-1,6),
131.0(C-3,4),129.0(C-2,5),68.3(3",3""),38.9
(4',4"),30.5(C-11",11""),29.8,29.1(C-9,9"),
23.9(C-5",5"),23.1(C-6",6"), 14.2 ( C-10",
107), 11 1(12",12"") o DA %cd 5 Semk ™ 4iai i
R W R-—-(2-£ 3 O3 ) BR B AR — 3
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wE W 10 % BH 3l IR 4 HR-EI-MS: m/z jing University of Chinese Medicine ( b 5% F £ 24 K 27) ,

279.159 0 [M + H] " (caled for C,,H,,0,,279. 159
1);'H NMR (500 MHz,CD,0D )§:7.75(2H,dd, J
=5.7,3.3 Hz,H-3,6),7.64(2H,dd,J = 5.7,3.3
Hz,H4,5),4.32(4H,t,J] = 6.6 Hz,H-8,8'),1.75
(4H,m,H-9,9"),1.53 ~1.44 (4H,m, H-10,10"),
1.01(6H,t,J = 7.4 Hz,H-11,11") ;" C NMR (125
MHz,CD,0D) §:169.3 (C-7,7'),133.6 (C-1,2),
132.4(C4,5),129.9(C-3,6),66.7(C-8,8"),31.7
(€9,9"),20.3(C-10,10") ,14.0(C-11,11") . LI I~
R 5 SCmk R A8 T R T g A B —
#,
2.2 MIREMEER

JIT i AL G W T A PRI 5 25 SR R L b
AW 1.2.4.10 BA —ErHi NO A /e, H
1C, {843 4y 25.2 .34.6 .109. 6 . 104. 8 pumol/L, H:
o PSR TR G (AL B 1.2) AL &Y
AE B TEESCR, MG 5.8.9 BREIM

3E A NO A /e .
3 &
ARSLHG A I S BR R 23 B R 10 MBS

Yy, A8 i RAL B Y =R A S Y R
Y RO RAEY 7 H LS. 10 MES
P g B NI SRR R 2 B AR B, BT RS S
LEREI] HR MG RA —E TR, ﬂmm
AT M R BA BRI BOIT R AT EE . @
X SR A 27 Lo AT R PR AT W 5T j\JED%
AT 55 B A 2 ) LA BB 25 380 T Bt f 4t T
W, R RO R SRR AT A M S it — 2 =%
M o
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DEEFRTHEE EZR BRHABNSH
NLRP3 RIEFHMiERER R HIEL R

Btz TE A 98 (UC) J&—Fhvi WY B 1B 18 P A AE PRGNS o B AR e 5 A IR IE YRR IS AE , N B
J I 4 I 1 S S AR B 25 0 B o 43 o AT A IE SR BT, UC W 2B R AT % — E7E I, UC &
H A WG N B L 2 T SERIR R S R OGRS A AR R A I S AR, AR
FEHE IR, BURTE UC AR RN P B 45t 1 st A% By S | b 1 o B i R 0 i 108 T 0 2 ) S B0 i
P SN R VR R i SR REAR -5 B 4538 (B UC A8 D DR A MLIRIATI i 2 e 20 o Hi 41, 45 M L wae 4 e
NLRP3 S $E M1 5 0G5 it e 45 I R B UIAR OG . IR 1) NLRP3 S RER B A hy & — M e 936 97 7
5 AEE A ] R A2 S R 5 1 18 S E Y EE A LRI A 41 o

SR R st B 24 DR AR 242 Bt B A ST R AR S A BN s E T 1 B AL G ) A A s s MR A s
YERT e AN ZHTRAPURG2) B iR AL TP I 5 I 2 — A A 2 & BB S il it 5 zeste [R] 154
2 Wi (EZH2) 20 25 1 WP AL RS, 5 0 il 20 R AIEYTE M . EZH2 4319 H3K27me3 M fE#E T H
WEAHSCAE T 5 AFRIA T A WA DGR 1 5 S B0T A WRAYHEoR, el T B IR S 19 NLRP3 (e fE . s3I
BT R ], EZH2 3 5L (His129 F1 Arg685) [ 578 RRHI 55 1 A& BRI ER] . B ERY 2 RIS
UESE, 202 0] LA 61 b Bl R NLRP3-ASC-pro-caspase-1 525 W) 1) 4B 0T S fifk 4 i 2% , i EZH2 3 3%
IR JFTRE Y 25 245 W) 23 08055 2 A H R 5 A R B DRAPVE T o DRI, 33 6 0 A 9 — 20 2% JEOKs 2 A VRl — Pt R
F AL RN T 554, I W] EZH2/ ATG5/NLRP3 Hl1n] g sl Ay 15 B 15t 925 1k 25 W 4 LA K At 5 i 1 95 93 114
— i . AHOCHF9E & e AE( Acta Pharmaceutica Sinica BY 2%:& [,

B T91E 915 B < https ://www. ncbi. nlm. nih. gov/pmc/articles/PMC8463273
JE SCHRA : Lonicerin targets EZH2 to alleviate ulcerative colitis by auto-

phagy-mediated NLRP3 inflammasome inactivation





