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Syntheses and Anti-inflammatory Activities of Dehydrocostuslactone Derivatives

Li Xiaoyi, Zou Qiuping, Mao Zewei, Li Yanping”

(School of Chinese Materia Medica, Yunnan University of Chinese Medicine, Kunming, 650500)

Abstract Dehydrocostuslactone, one of sesquiterpene lactone compounds with a variety of biological activities,
is widely found in the natural drug mullein. Dehydrocostuslactone derivatives (1~ 5) were obtained by addition
reactions of dehydrocostuslactone with primary amine compounds, and their structures were confirmed by LC-MS, 'H
NMR and "C NMR. The anti-inflammatory activities of the derivatives were preliminarily tested using the mouse
macrophage Raw 264. 7 model, and the results showed that compound 1 exhibited good anti-inflammatory activity with
an NO production inhibition rate of 88+1. 02 % and didn’ t show obvious cytotoxicity with a cytostatic rate of 3. 75%.
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AV =, B s A 0. 01mL (0. 15mmol )
T, EIR NN 3~ 12 h, )2 (435 (TLC) K
J R 5E R, ¥ R P8 A 20mL ¥ K 3
DCM ZHL(10mLx3) . & 3FA P IF & T K i 2
BT, B ds R AR Y AR 2R (A ilik 2
M2 MR (AR 1:1) BRI ) 23 25 75 21 1 (80RG
F# 69. 6mg, WK 80%, [ ]l +27.6° (¢ =
1. lmg/mL,MeOH) ;'H NMR (400MHz, CDCL, )8
5.16(s,1H) ,5.02(s,1H) ,4.85(s,1H) ,4.75(s,

Et;N, CH;CH,OH

85°C

CH3NH,+HCI
79%

H,NNZ

HZN/\|/
—

1H),3.96 (t,J=9.4Hz, 1H),2.84 ~2.92 (m,
2H),2.76 ~2.81(m,4H),2.68 (t,J=12. 1Hz,
2H),2.42~2.52(m,3H),2.34~2.39(m, 1H),
2.21~2.30(m,1H),1.82~2.13(m,4H),1.28 ~
1.37 (m, 1H);”C NMR ( 101MHz, CDCl,) §:
177.9,151.8,149.9,112.0, 109.2, 85.7, 52.7,
52.0,47.7,47.6,47.2,45.3,41.6,37.7,32.7,
32.6,30.3;LC-MS m/z [M+H]".C,H,,N,0,, F
WIH 291. 2073, S PMAE 291. 1990,
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Scheme 1 Synthesis of dehydrocostuslactone derivatives
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WMk SR TR (3:7) ATEMLR ) 3 85 15 3 1k 2 6
Kt % 221mg, W% 85%, [a ]} +0.1° (¢ =
1. 3mg/mL,MeOH) ;'H NMR (400MHz, CDCl, ) §:
5.18(s,2H) ,5.04(s,2H) ,4.88(s,2H) ,4.76(s,
2H),3.93~3.97(m,2H) ,2.71~2.96(m,12H) ,
2.46~2.52(m,6H) ,2.30~2.41(m,4H) ,2.05~

2.15(m,6H),1.84~1.98(m,4H) ,1.36(t,J=
5.4Hz,1H) ;" C NMR (101MHz,CDCL,)8:177.7,
151.9, 150.0, 111.7, 109.0, 85.7, 51.8, 49.3,
47.5,47.0,45.0,37.7,32.7,32.6,30.2; LC-MS
m/z [M+H]", C,H,N,0,, it {H 521.3379, 5¢
A 521. 3363,
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P (1:1) VR 43 B33 H bR =4

LG 3. 9R & OHARY W 79% ;[ o ]]) +
30.2° (¢ = 1.lmg/mL, MeOH );'H NMR
(400MHz,CDCl,)8:5.16 (s, 1H) ,5.02(s,1H),
4.85(s,1H),4.75 (s, 1H),3.96 (t,J=9.3Hz,
1H),2.84~2.90(m,2H),2.71 ~2.81(m,2H),
2.35~2.52(m,6H),2.20~2.26(m,1H),1.99 ~
2.13(m,2H),1.82~1.99(m,3H),1.27 ~1.38
(m,1H);”C NMR (101MHz, CDCl,) §:177.9,
151.8,149.9, 112.0, 109.2, 85.8, 52.0, 50. 1,
47.4,47.1,45.3,37.7,36.8,32.7,32.6, 30. 3,
30.2;LC-MS m/z [M+H]":C, H,,NO,, Bl {H,
262. 1807, SE{E 262. 1824,

G Y 4. 1 0GR A B P, % 81%;
[a]?+15.7° (¢=1.2mg/mL, MeOH) ;'H NMR
(400MHz,CDCl,)8:5.17(s,1H),5.03 (s, 1H),
4.86(s,1H),4.76 (s, 1H),3.44 (t,]J=2.4Hz,
2H),2.96~3.00(dd,/=4.2 4.3Hz,1H),2.85~
2.90(dd,J=6.5.6.6Hz,2H) ,2.81(t,J=38.8Hz,
1H),2.37~2.53(m,4H),2.27~2.33(m, 1H),
2.23(t,J=2.4Hz,1H) ,1.98~2.14(m,2H) ,1.81
~1.96(m,3H),1.28 ~1.39(m, 1H) ;”C NMR
(101MHz, CDCl, ) 8:177.7,151.8,149.9,112.0,
109.3,85.8,81.8,71.8,52.0,47.6,47.2,46.8,
45.3,38.7,37.7,32.7,32.6,30.3; LC-MS m/z
[M+H]": C,H,NO,, H i {§ 286. 1807, 5L
{H 286. 1841,

A 5. IR A IR R B, IR 83%;
[a]?’+25.9° (¢=1.4 mg/mL, MeOH) ;'H NMR
(400MHz,CDCl,)8:5.17(s,1H) ,5.02(s,1H) ,
4.85(s,1H),4.75 (s, 1H),3.95(t,J=29.4Hz,
1H),2.84~2.89(m,2H),2.73~2.81(m,2H),
2.34~2.52(m,6H),2.21~2.30(m,1H),1.99 ~
2.13(m,2H),1.82~1.95(m,2H),1.70 ~ 1.75
(m,2H),1.27~1.37(m,1H) ,0.89(d,J=6.6Hz,
6H);”C NMR (101MHz, CDCl,)$8:178.0,151.8,
150.0, 111.9, 109.2, 85.7, 58.3, 52.0, 48.2,
47.5,47.2,45.4,37.7,32.7,32.6,30.3,28. 3,
20.7,20.6;L.C-MS m/z [M+H]".C,,H,,NO,, Fli
{8 304. 2277, LA 304. 2278,
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QRS ARE FRAG R R 3% 24h, BUE 96 LR, B
P MTT (55 AL 10wL) , 4K 22 A By 35 46 b 85 57
4h, 35 _EIE W, BILINA 150wl DMSO % . &%
Y151, F 490nm A E OD E, H5 40 M 3 i %
1.5.2 NO &kl

L Hh ZE K # ( Dexamethasone ) Jy BH P X} JE | %
A4l B Bg 2 8 (LPS) S /N R E % 40 i
RAW264. 7 5 UEAL B IEA 46 & P il NO 7= A= 1
W BOSEON A K RAW264. 7 418 (1x10°
A/mL, 100wL/ L) #2280 T 96 fLIEF i h s
X REL  LPS BERUA (I A LR E N 1. Spg/mL Y
LPS) , 5 I Ak & 4 21 ([5) BsF o 2 9 20 5
1. Spg/mL /Y LPS) , M FER WA 41 (2 Mkl 1.5
wg/mL LPS) ,37°C 5% CO, ;3% 24h Ji W4 15 5%
W, SR Griess IEARI 4 FIE W+ NO &,

2 HR5E
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MR A WIRES S o, B- AN AR &4
Michael B8  NE o e 0) 04 BE AR A e 5 6 43 7
REARFWNEGELE RN P RAELR BT RO
A HAbAA R Y BB BT AE Y 3~5, MR
N ZS AT T 0, 4 SR B, AN R T v O
JE | SEAC SN T O 2 B AR R (1, 8- A Ak
A+ —R-7-% (DBU) , N, N-— 5 1§ 5 2 i
(DIPEA) ,p-TsOH,AcOH ,K,CO, ) , ¥ 4 15 2] KUl
iAo DR R AT B T R A% 43 F 23 (B4 BH L 3%
KO HMELLSZELEE 2 YK Michael A,
2.2 mMREMH

MELHATUFN, LEW 1 EWRE R
12. Spg/mL B 4T R 16 PR A4, B 40 M 35 M A 3 F
Hi 2K by 4] A AL AW 2 X NO Az B AY 4 1 AR
M MM EE bR k&% 3~5 %t
RAW264. 7 20 il 5 B A — & (4 4 M 75 1%, Bt & 1%
PEF X 541
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Tab.1 in vitro anti-inflammatory activity of compounds
— & & x W
e RIS 240 H 4o NO A= jig fit
" /(pug/mL) il %/ % M/ % [ 1] H5m, BRib, fed3, &% sy 5im K2y 3, 2021, 32
1 12.5 3.75+2.83 88+1.02 (02): 200~207.
= 38.75+4.04 79+0.93 [ 2] ZhiL, He Q, Sha S C, et al. Parasitol. Res., 2012, 110
12.5 43.57+2.79 96+0. 84
2 (6):2125~2130.
25 86.65+9. 00 99.31+1.03
12.5 45.00+0. 71 89+1.01 [3] Lin X, Peng Z, Su C. Int. J. Mol. Sci., 2015, 16
3
25 51.25+2.83 89+1.02 (5):10888.
4 12.5 39.75+1. 14 90=+1. 01 [ 4] Sarwar A, Enbergs H. Pak. J. Pharm. Sci. , 2007, 20(3) :
25 42.75+3.06 90+1. 56 175~ 179.
5 12.5 23.75+2. 12 90+1.03 . - ’ . i
25 41, 672, 83 9241. 02 (5] 4, i, E8E, % PEPARE, 2019, 28
H FE AR 10 12.75+2. 12 7420. 86 (22) : 2754 ~2760.
[ 6] Zheng H, Chen Y, Zhang J, et al. Chem. Biol. Interact. ,
.
I\ . 68~
3 zﬂn:lb 2016, 250; 68~77.
[ 7] Al i, £EBH, & KKTUBTREIT A, 2012, 24
ARG 3 Michael AR SR X A% 2 il 248 K 4R (12) : 1857 ~1865.
3 e = b > P — f, A A=
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NFRIAT YD, I R BZ ZEAT A ) B A TR B BT Lett. , 2013, 23(22) : 6087 ~6092.
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