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Abstract: Objective To synthesize the novel derivatives of 11-deoxyl glycyrrhetinic acid w ith high
anti-inflanmatory activities. M ethods 11-Deoxylglycyrrhetinic acid was obtained by deoxidizing gly-
cyrrhetinic acid with Zn(Hg) /HCI, and then a series of 11-deoxylglycyrrhetinic acid 30 acylam ide deriva-
tives were synthesized by coupling w ith R-A r-isoxazolemethylamine. And the synthesized compounds
were confimed by themethodsof IR, 'HNM R, “CNMR, andM S. Two modelsw ere used to evaluate
the prelminary anti-inflanmatory activity of the compounds. Results T he structuresof all the nev com-
pound w ere identified by the gectraof IR, ‘HNMR, “CNMR, andM S. The compound 1, 3, 5and 7
w ere proven to have a significant anti-inflanmatory activity. Conclusion Some 30-acylam ide derivatives
of glycyrrhetinic acid have significant anti-inflanmatory activities.

Key words 11-deoxylglycyrrhetinic acid; acylam ide derivatives synthesis anti-inflanmatory
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256 C, H & ¥ &. 'H-NMR (400 MH DMSO-d,
TMS)é:0.68(6H,d),0.81~0.89(12H, m), 1. 04
(3H,s),1.11(3H,d),1.19~1.24(6H,m), 1. 29~
1.35(6H,m),1.45~1.52(8H,m),1. 99(1H,t,H-
188),2.99(1H,dt,H-3),4.41~4.47(2H,m),5. 18

(1H,s, H-A®), 6.74 (H, 5, >={,..), 7. 32~

7.90 (4H, m, Ar-H), 8. 24 (1H, t,-NH-), IR &
cm™':3 438. 34(-NH-), 3 313. 48(-OH), 2 943.17,
2 927. 74,2 867. 95, (-CH;,-CH,-),1 645. 17 (-HN-
C=0),1 610.45,1 434. 94(Ar-H),1 527. 52(-C=
N-),1 384.79,1 359. 2GGF R RB LA =FEER
A KHBRER),1 327. 81,1 272. 93,1 234. 36 (GF
BREBEAA=ZHEEBXH=ZRIER),
13C-NMR (400 MHz DMSO-d;)8:175.57(-C=0),
171. 85, 160. 82, 144. 29, 128. 85, 126. 35, 125. 81,
116. 24, 116.03, 99.52, 76.80 (HO-C), 54.72,
47. 36, 47. 09, 43. 07, 41. 10, 38. 39, 36. 45, 31. 49,
28. 71, 28. 20, 28. 09, 25.57, 16. 55, 16. 00, 15. 24,
FAB-MS m/z: for C,H;N,O;F, caled: 631.8
(M*+1),found:631. 7(M*+1),

3.1.3 B . N[G-XMPEEL-FBIER-5-3)
O -11-J% & H OB K B, W X 63.02%, mp
248~250 C, Hfa¥ K . '"H-NMR (400 MH DMSO-
d¢ TMS) &:0.68 (6H,d), 0.86 ~ 0.89 (1H, m),
1.04~1.11(6H,d),1.29(6H, m), 1. 38 (6H, m),
1.60~1.95 (8H, m), 1. 98 (1H, t, H-188), 2. 35
(3H,s,Ar-CH;),2.99(1H,dt, H-3),4. 30 ~ 4. 46
(2H, m), 5.18 (1H, s, H-A2), 6.66 (1H, s,

O>ed()17.30~7. 70(4H, m, Ar-H), 8. 24 (1H,

brs,-NH-). IR V& em™'; 3442.70 (-NH-),
3 313.48 (-OH), 2 939.31, 2 925.81, 2 875.67,
1 637. 45(-HN-C=0),1 602. 74,1 434. 94(Ar-H),
1 533.30(-C=N-),1 380,941 355. 86 (A X I i &
fE#E),1 238. 21,1 215. 07,1 186. 14(B X i = 4% 1F
i) , ®C-NMR (400 MHz DMSO-d;)8':175. 96(-C=
0), 171.57, 161.57, 144.28, 139.84, 129.64,
126. 35, 125. 81, 121. 86, 99. 36, 76.82 (HO-C),
54.73, 47. 09, 43. 07, 41. 09, 40. 12, 36. 44, 31. 48,
28.70, 28.19, 28. 03, 25. 56, 20. 91, 16. 54, 15. 99,
15.22. FAB-MS m/z:for C,;Hs;N,O;,caled:627. 9
(M*+4+1),found:627. 7(M*+1),

3.1.4 AP E . N(GHSFERXER-RIEM-5-

HEOPE]NN-BEAHEKXBE, W 55.85% ,mp
266~268 C,H ¥k . "H-NMR (400 MH DMSO-
d¢ TMS)&:0.68~0.70(6H,d),0.85~0.91(12H,
m), 1. 64 ~1.11 (6H, m), 1. 90 (1H, t, H-188),
1.23~1.29(6H,m), 1. 44~1.52(6H,m), 1. 60~
1.81(8H,m),2. 98~ —3. 00 (1H,dt,H-3),4. 39~
—4.46(2H,m),5. 20(1H,s,H-A?),6.56 (1H,s,

OSe(),7.01 ~ 7.73 (4H, m, Ar-H), 8. 21 ~

8.24(1H,t,-NH-), IR v¥* cm™'.3 461. 99(-NH-),
3 365.55 (-OH), 2 925.81, 2 869. 88, 2 852.52,
1 650. 95(-HN-C=0),1 602. 74,1 469. 66(Ar-H),
1527.52(-C=N-),1 382.87,1 357.79(A R &
SfEE),1 319. 22,1 290. 29,1 271. 00(B K [y = 4%
fEi%E), FAB-MS m/z:for C,,H;N,O,,calcd:642. 9
(M*),found:642.4(M™*),

3.1.5 APV NLG-XHHFEEERE-BIEm-5-
HEORE]-1I-BHAHERBA, I 65.85%,mp
239~241 C,HB#H K . '"H-NMR (400 MH DMSO-
d¢ TMS) 8:0.69 ~ 0.71 (6H,d), 0.91 (6H, t),
1.03~—1.16(12H,m),1. 29~1. 38(8H,m), 1. 50
(3H,d),1.66~2.10(6H,m), 2. 21 (2H,d), 2. 31
(1H,s, H-9), 2. 58 (1H, d,-OH), 3. 00 (1H, m),
3. 81(3H,s,-OCH;), 4. 44(2H,m),5. 19(1H,s,H-

A®),6.67(1H,s, >=.),7.03~7.50(2H.d,

Ar-H),7.75~7.77(2H,d, Ar-H), 8. 29 (1H, brs, -
NH-), IR v&& cm™', 3 447.52(-NH-), 3 445. 56 (-
OH), 2 927.74, 2 866.02, 2 855.42, 1 655.77 (-
HN-C = 0), 1 608.52, 1 469. 88, 768.58 ((Ar),
1 512.09(C=N),1 380.94,1 361. 65 (A X {{ B 4%
fF#),1 233. 38,1 215.07,1 187.10(B R f = 4%1F
%),

3.1.6 LAYV NIG-FEH-RrEm-5-H) FR]-
11-F58 40 H B K Bt R, IR 62. 05% , mp 245~ 247
C,AE#EK. 'H-NMR (400 MH DMSO-d; TMS)
8:0.67~0.70(6H,d),0.85~0.96(12H,m), 1. 05
(3H,s),1.12(3H,s),1. 23~1.35(6H,m), 1. 45~
1.53(6H,m),1.80~1.88(7H,m),1..99(1H,m),
3.00(1H,brs), 4. 30(1H,s),4. 42~4.49(2H,m),

5.19 (].H, Sy H‘Alz)’ 6.72 (lH’ S, §=—<H')’
7.49~17. 51(3H9t,AI"H);7- 81~7. 83(2H,t,Ar—
H),8.24 (1H,t,-NH-), IR V&% cm™'. 3 445.59 (-
NH-), 3297.08 (-OH), 2927.74, 2 866.02,
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2 855.42,1655.77(-C=0), 1512.09 (-C= N-),

1469 86, 1441.69, 768.56 (Ar), 1 380.94, 3.2.2 1
1 361. 65 (A ), 1 325.97, 1 233. 39, ,
1187.10 (B ) FABM Sm/z for , 11-
CaoHsN 03, caled: 613.9 (M + 1), found: 613.6 , ,
M+ 1) : ,
3.1.7 BEYV NG REERE- FIEm-
S5-3I -11- B H BB, Wt 65. 85% ,mp 111
260~262 C, 3 & #¥ %K. 'H-NMR (400 MHz DM- Table 1 Anti-inflammatory activity of der ivatives
SO-d; TMS) 8: 0. 69 ~ 0. 74 (6H, d), 0. 77 ~ 0. 95 of 11-deoxylglycyrrheth ic acid
(12H,m),1.06 ~ 1. 11 (6H,d), 1. 27~ 1. 52 (6H, /g kg ) — 27/:/" — 9/%
m),1.77~1.79(6H,m), 1. 84~2.51(8H,m), 3. 01 0 65 7+ 46.9° 54 1+ 31 5°
(1H,m), 4.29~4.30(1H, m), 4. 46 ~ 4. 47 (2H, I 20 510+ 30.8°° 45.8% 11.4°°
O T T s g
7.86~7.88(2H,d,Ar-H),8. 06 ~8. 08(2H,d, Ar- I\ 40 86. 6+ 48. 1 74.1+ 21.4
H),8.26 (1H,t,-NH-), IR v¥ cm™', 3 438. 34 (- v 40 651+ 38.17  48.1% 42.1°
VI 40 85.3+ 57.9 100.9+ 87.1
NH-), 3313.48 (-OH), 2943.17, 2 927.74, - 20 45 15 225 5538 235"
2 867.95, 1645.17 (-HN-C = 0), 1 610.45, e P<0.05 * *p<0.0l
1 434. 94 (Ar-H), 1 527.52 (-C = N-), 1 384.79, vsmodel group * P< 0.05 * * P< 0.01
1359.72(A X PI41E ), 1 327. 81,1 272. 93, 4
1 234. 36(B X i) 4 IE M) i

3.1.8 LAYV N[G-PEFEE-FIEm-5-5)F 11-
RI1-11-B R CH KB, 3K 65.85%, mp 245~
248 C, A 5 ¥ & . 'H-NMR (400 MH DMSO-d,
TMS) 8. 0.67~0.69(6H,d), 0.81 ~0.92(12H,
m),1.05(3H,s),1.11(3H,s), 1. 29~ 1. 52 (6H,
m),1.79~1.87(7H,m), 2. 09(1H,s),2. 99~3. 01

(1H,m),4.29~4.30(1H,m), 4. 42~ 4. 48 2H, M s (1)
m),5-18(1H,s.H-A”),6. 76(1H,Sy%%}{u)p NH- ’
, 1645

7- 56~7- 58(2H$d,Al’~H)y7- 85~7- 87(2H9d9A1’—

- 1 454, 780
H)y 8-22"’8-25(1H9tv'NH‘)a IR Vmax CIN H C—N
3461.99 (-NH-), 3365.55 (-OH), 2 925.81, A B
2 869. 88, 2 852.52, 1650.95 (-HN-C = O),

1355) B

1602.74, 1 469.66 (Ar-H), 1 527.52 (-C = N-),

11-

R 'HNMR “CANMR

1306 1299,1269 1250 (2)

1382.87,1357.79(A XM I 4FfE#E), 1 319. 22,

, 175
1 290.29,1 271.00(B R = o
f) = HR1E ) 76 c3
3.2
M+ 1
3.2.1 : ,

11- ,

IR . 3440
3100 3400 -OH
-C=0 , 1 600,
, 1527
(1392 1379, 1370
(1330 1315,
“CNMR
30
(3 ,
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Pyrethrum tatsienense
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M S) 95% 7 )
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Isolation and structural elucidation of flavonoid fram Pyrethrum tatsienense
YANGA imei', L U Xia', LU Run-hua’, SH1 Yan-ping*
(1. KeyL aboratory for N aturalM edicine of Gansu Province, L anzhou Institute of Chemical Physics, Chinese
A cadamy of Sciences, L anzhou 730000, China; 2. Chengdu Institute of Biology,
Chinese A cadany of Sciences, Chengdu 610041, China)

Abstract: Objective To ilate and identify the flavoneids from thew hole plant of Phrethrum tat-
sienensew hich has been used as tranditonal herbal medicine in the treatment of some diseases. M ethods
The flavonoidsw ere isolated by column chromatography and their structuresw ere elucidated through ec-
trosoopic analysis (NM R) . Results Seven flavonoids were isolated and identified as apingenin (1),
genkw anin (II), luteolin (III), tricin (IV), 4'-methoxyctricin (V), luteolin-7-0-BD -glucosides (VI),
and tricin-4'-0-(B-guaiacylglyceryl) -7-0-BD -glucosides (VII) . Conclusion A Il these compounds are ob-
tained from P. tatsienense for the first time and the flavonoids should be the mportant bioactive con-
stituents in P. tatsienense.

Key words Compositae; Pyrethrum Zinn ; Pyrethrum totsienense flavonoid
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