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stonol #[A™, BJF it X-FT& BRI BIETH
SN, RESHEEELE 1. TRFARGERE
EHBR, KPR 01 mmX0o. 2 mmX0. 2 mm, B
ERRE . SEENPLL2, BHEESH.a=0 9458
(17,hb=1.316 1{1},c=1. 248 1(1) nm. BH&EH
V=167.81(1) nm, &R S FH Z=4. H MAC
DIP-2030K. & #3043 W B 17 5 s B4 . MoK o 58
S, ABRRER, WEMITEE2 0557 TTRES
(IF|*=30|F|* A1 66541, RHBEHEITEW, MNE
M -3k 20 MERRE TR, XEERRN R
fil 2 {8 Fourier 2 KB Hb R FuE,. EHE
AN IRIENE I S5 B BOME B E T #6238, BULAT
HEHEMEME Fourier kXK BEHARFHE, &
BAEEFRI=0.041,Rw=10.043¢(w =1/a
{F|%),

B A6V X-RELRiTHE
Fig. 1 Single-crystal X-ray diffraction
analysis of compound V
4 AMBERYEENL
FAMTT &M 5 B #s5 A WHEHCT-8.

Bel-7402.BGc-823,A549 #f Hela 87 37T T A
PR EEN R SREARACE YV
i A A A B A R IC A B R 77.1. 91,
1.22.1. 68 #1 1. 61 pg/mL, ft-&4) T 4f HeLa #Hg
BRAEBEOAREBIZNACLH 3-6 pg/mL),
HEihahx A 4 e Lo 8 # it JdIC.>
10.0 pg/mL),
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Synthesis of novel acylamide derivatives of glycyrrhetinic acid containing isoxazole
TANG Li-da"?, WANG Jian-wu', ZHANG Shi-jun®, YONG Jian-ping®, LIU Li-jun®,
WANG Yu-li*, WU Nan?, XU Wei-ren’
(1. School of Chemistry and Chemical Engineering, Shandong University, Ji'nan 250100, China; 2. Tianjin Institute of
Pharmaceutical Research, Tianjin 300183, China; 3. Schoeol of Chemistry, Ningxia University, Yinchuan 750021, China)

Abstract: Objective To synthesize the novel derivatives of glycyrrhetinic acid containing isoxazole

ring with high anti-inflammatory activities. Methods
novel glycyrrhetinic 30-amide derivatives were synthesized by coupling of 183-glycyrrhetinic acid with 3-R-

Using 18B-glycyrrhetinic acid as a raw material , six

Ar-5-isoxazole-methylamine. And the synthesized compounds were analyzed by means of IR, 'H-NMR,
HC-NMR, and MS. Their preliminary anti-inflammatory activities were evaluated by two models. They
are ear swelling of mice induced by xylene and peritonitis of mice induced by acetic acid. Results The
structures of all the novel compounds were identified and proven right. The compound NV showed a signifi-
cant anti-inflammatory activity in two model tests and compounds 1, I, and T were active only by in-
hibiting the ear swelling induced by xylene. Conclusion The modification of glyeyrehetinic acid can pro-

duce a series of derivatives with correct structures and various activities, and a compound with significant

anti-inflammation has been found.

Key words ; glycyrrhetinic acid; acylamide derivatives; isoxazole; anti-inflammatory activity

GHESHER-MEENERTHE. ZER
REYW HEEARE. RS A8 M.
ek BB SRR, AREZHR
EU HEHREANEEERA A TER . HT
HERBEEAEDS . ERK R A 3
W [ R 1 2, R ELA B E R A S B A
Ae", El. A AMBEHRERUTIREL. AR
RS HGTRANTAXE. AR EkIEINE
—REAETEEYEEN T TN, BT
ARIEM R, MUK EA Y TESRBE S0 H
Bi. BS54 ERBMMETOCR  EHURAE
AENEMEN . 258ERNEE B& 32 H
mE BEHEEREN - FW RN HET FRAX
H-5-RIEMP LY. BA IBAEES-RE
MBRENENSHERBETREKENM, §HT —
KEHNER RPN ERBEETED.
MERE TR RN ARSI RERR NI
RIGHE.

1 8
1.1 8% . 'H-NMR,"*C-NMR % Bruker Avance
Dpx400 # 348 (00 2 . IR f & # STIR — 84008

(KBr EAOME . X— 4 HFZEREHE SN
LR BERMNB[BE R A=), i ZAB. SPEC
BEENEFABE LS. R FRF UL R FFEH
WHUBRERHERAF , HER UV B ER.

L2 SHF:-HERBREFURELESHEERA
7N N -ZH O EREW R (DCO)  1- B HEH}
= &M (HOBO ¥ Wy F L ¥ b2l , 0 3 % 4
Brig, & 6 (DCM D) B, 4 48 ok i CTHEF ) 4 FiT i 7=
EEALHE,

1.3 W% (8 ICR i hB BEEF 4 E 18~
20 g, AL BB A E TR YA E RAF R4,
TR ME R SEIEMS 0050525, BRER
AR B MERE SR L AR 18~20 g, T E R 2L
*EREH R ET RS AR TR
B AHBIESS SCXK & 2004—0001,

2 AE

2.1 3-AUER-S-EPE-BIEMRFTEDS R —
feead 2t

2.1.1  H{RE R o A9 4% . 10. 00 mmol R-BA;
PSSR AE 30 mL 300 P BRI, B T
A 10,00 mmol BB E , BRER|MA 5.00
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mmol MW, ERMEM 2 hmEFRMA 36 mL K,
S EROMCM)BX30 mL)REE,. SHENE.
AEERRE TR R R B R P B = B AT
TR . ‘

2.1.2 FEREESEPEREMASE10.00
mmol BLAEH BN HET 30 mL DCM &, 8 F 4
#Hin A 1.60 g AT = B ERE (NCS) (12.00
mmol) , BRI E NCS & B G . Wi 0.56 g
(10. 00 mmol) 2- Py k- 1B, BESS /& m 1. 01 g(10. 00
mmol) = L#E, il AR A BR. TLC AR WA
Ho. RRERE B KYE, AR T8, 80
B, UL Bk Cbp 60~90 C)-BEBRZEE (3 « 1B,
BIfg 4.

2.1.3 F(ORAFED SFEBETE BHERKE
B,:10. 00 mmol 5- B8 %-3-(R K- R E)-FrEm s
F 30 mL DCM o, 3K B8 T 1. 01 g (10. 00
mmo) ZZ W MAE R P . ARG 1. 37 g(12. 00
mmeol) B A B (MSCDH A 5 mL DCM & 8 JE %5 m
AERP, KRN 2h G, 2BRM TLCHERK
RS, RNERE, BRA%.SUBRRENER

BK¥E. KRB TR BERBANGE~Y. &
Y EERT T ERM.

2.1.4 FOEAFER)-S-BHEER-BEUHER.
5. 00 mmol 3-(BR{UEE)-5-H MM & P &-7 15
JEHTE 20 mL DMF 1, A 0. 34 g(5. 20 mmol) &
B . ERBEHERE.ET 45~50 THBTR
R, TLC 45 7% B RL 48 85, R N 58 B » 1 4 2R b
100 mL 7&K, HZBEGX30mER, SHAIE,
AHLEKEE 2 W, KRB T 0, B2 WS 1B ML=
oy H 7= BB AT T T AR R R L .

2.1.5 3-(BUREE)-S-F H5-5 g mk gy & ™.
5. 00 mmol 3- (BT IER)-5-B 5 M -7 0T n s 7
# 80 ml. Z WAl 20 mL KAR BB WD 0. 17 g
(2.6 mmol YEE B 0. 28 £(5. 2 mmol)NH,C! ln A
KR, BRI ATKREZE, MERMA 20 ml
KL H 0% EEEREE pH 12, R P IIA
50 mL DCM #8155 i . B E LB R K
B RN RAME, SRR B
VL, Kk, Tk B Be ol T4k BB . R E S
BETY. SHBELE 1,

{I) NCS
(2)*~-0H

‘— CHO NH@H'HCL fNaﬁgl - H
R//“}_ CH;OHM,0 S 7 cherl — (3 (CHiCHaWN

R

,N~ MSCL _  NaN;

DCM 1t to teflux

Zn/ NH,CI = N

W

OH (CH3CHy 3N puF 4s~s0c  CHYCHOHH,O  reflux /\: /

“ 0
R e \/NHQ

M1 3IDAEE-S-RERPRITENOE&EHE

Fig. 1 Synthesis of 3—R—Ar-5-isoxnmle—methylamihe derivatives

2.2 NIG-EA{EE-REW--H-FE]-TEK
BECHTAE & R — A BT 0,50 mmol HE
KM (GTAYA 0. 11 g(0. 55 mmol )N ,N' -~ &
B BEW B (DCOB /T 8 ml. “ & F 45 H1 2 mL
DMF #)iR &3P FREH 10 min 54 0.08 g
(0. 60 mmol) i1 HOB: #§ @& 8 mL — & FHifu 2
mL DMF 0 -E 3 P, vk B4 T Ao 5 5 48
A ERERE S, KB H 30 min J5. % 0.75
mmol 3- (B K Z)-5-RUEmM P HFEFE 8 ml. =
EREE UG R T E T E SRR MA LR R
ok L E . BRAZEEHRERRN,TLC
1§ R, RS WG i8R UUE DCU, B 2
P S WIRB E AW (22X 10 mL) K 5 M T R e
PEKVE SR OK BRER 4 T 4 35 73 AT, LU A1

Bt (bp 60~90 CH-BEMZE (G« 1~2: DIEERR
B EHEFTY. SEBERE 2,

2.3 “HHEBOEEMER.@EICR MR, 18~
22 g EMEHA L EREMNAE, S84 8~10 8. 4
BRI A ZE M - E H R
R4 10 mg/kg ., ATHEHRBHRELS . RRH
1% CMC-Na B 2 mg/mL B A5HEFEN
0.4 mL/20 g &, #14 T 40 mg/ke . HEERIXTBHL
FEFROEAME., BIEEE g B85, 545 30
min /5 /DA BB 50 oL 2B EEH, 30 min J§
BELs, R EH FORUE CFEZ 0. 6 cm BT
LHERTHARRENE . HRE. F—/PREGMHEKE
S5 ERBHEMAERMNKEET. £ TR ER
RG-SR K B O 100 %0 G 24K
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QCH

HO

MM R= HN\)—Jp
CH; .

DCC/HOBt

= N.
& > C
+RI L,

g™ CH; IV R'=
I R'= HN. >
N
I R= HN -
3 N
7—( }—CF
— W R= gy o 3

DCM (¢°C—r.t
2

o
0
X

iy

%

B2 HEAE-IW-ERITEONERFERLESDFE
Fig- 2 Synthesis of 30-acylamide derivatives of glyc¢yrchetinic acid and their compouands labels

G MMEESEEEEE
R F R T S LR LR TSR

HEESA AR SRR R
BT,
2.4 RBE/DEEBAET. BEEHMBADR
18~22 g BEHEHF] R EREN A Y 9 4. B H 8~
10 B, 4B HRA ORR 11- B 85 4 R BT 4
40 mg/kg A, ATFHEERRERES RKBHY 1%
CMC-Na BRI 2 mg/mL EWH L AEHFR 0. 4 mL/
20g RE, YT 40 mg/kg. BANBALTEER
BEH KB, RIBEE i B2, 4% 10 min 5B
ivI1%AIXE 2 0.1 mL/10 g (6E. B ip 0. 6 5 B
R 0.2 mL/R .20 min 530 B S AEALFE Y 2 mL
A T K YRR SRS 3 UK, & FEk RO, AR B K

X100%

BHBE 6 mL SEL, LR 59 nm MEBE

BE(E  OL B B A RYEE M 14T, R R 5
BHEYHANFHRAEEER 1005, F0;
e LS A

B = g g T AR
TEESHAMEXNELEE. SRA B8
Wit Tt E .,
3 &R
3.1 B-(RIEAEFEH)SHPR- B &,
AL EMEFIRMEETWMTR -(RBRMA X
) -5s-EHE-RiRm i B RAR L.
3.2 HEKBBAGEYNSHHE
321 N[GHHERRE-FiEm-5-H P E-H
EWBERE (LS 1) YL # 43.39% ,mp 249~250
C, A . "H-NMR (400 MHz,CDCl,, TMS)48:;
0.80~0.89(6H,m), 1. 00~1. 10(6H,m),1. 13~
1.21¢12H,m),1.31~1. 48(8H,m),1.53~1. 58

1 I RERXER)S-HPX-Segud bk
Table 1 Results of 3-R-Ar-5-isoxazole-methylamine

R wp/C /%
#-CHs 6§2~63 79. 0
F 74~76 85.0
0-OCH, 139~140 86. 0
#-OCH, 78~80 86.7
H 40~41 75.0
#CFa 5758 82.8

(2H.m),1.68~2.03(6H,m),2. 03~2.07(1H,1,
H-183),2.33(1H,s,H-C;),2.39(3H,s, Ar-CH,),
2.78~2.81(1H,d), 3. 20~ 3. 24 (1H, t, H-C;),
4.59~4.66 (2H, m), 5. 69 (1H,s, H-A"), 6.10

(1}"}5 bISQ*NH’)s 5. 44(1”45’0>':=<H¢);7- 24 ~

7.67 (4H, m, H-Ar). TR &% cm™'. 3 460. 06 (-
NH-), 3394.48 (-OH), 2956.67, 2927.74,
2 896. 88, 1 654.81 (<C =0),1 645.17 (-HN-C =
0),1800.81, 1456.16 (Ar-H), 1 529. 45 (-C =
N-),1384.79,1 357. 79, (FU R R H L H = &
oA KPR, 1 326. 93,1 280. 65,1 255. 57
(FEARBARZHEEEBEN=ZREE).
BC-NMR (400 MHz DMSQ-d, TMS) &; 199. 05
(-C=0), 175.57 (NH-C = Q), 171. 41, 169. 49,
161. 61, 139. 81, 129. 63, 127. 51, 126. 41, 125. 81,
99.37, 76.58 (Cy), 61.15, 54.09, 47. 56, 44. 79,
42. 99, 36. 64, 61. 15, 54. 10, 47. 56, 44. 79, 42. 99,
36. 64, 31. 36, 28. 33, 22. 99, 20. 92, 18. 33, 16. 14,
15.97 m/z: (FAB) for CansNzQu caled; 641. 9
(M*+1),found; 641. 6(M*+1),

3-2.2 NIGHEER-FERS-B2OPFE]HE
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KBS 1), W3 55,57, mp 243~ 244
C,HEBE . 'H-NMR (400 MHz,DMSO-d, TMS)
8:0.69~0.74(6H,m),0. 91 (6H,t),1. 03 ~1. 24
(12H,m), 1. 29 ~ 1.35 (8H, m), 1. 50 (2H, d),
1- 66~ 1. 82 (6H,m}, 2. 07 ~ 2. 09 (1H, t, H-188),
2.32¢1H, s, H-C;), 2.57 ~ 2.60 (1H, d,-OH),
3.00~3.02(1H, m, H-C3),4. 45~ 4. 50 (2H, m ),

5. 51 (1H,s, H-A"), 6. 75 (1H 5, S>={ ), 7. 33

(2H,1,H-Ar),7.89(2H,t, H-Ar), & 31 (1H, t,-
NH-), IR o8 em—!; 3 445. 59 (-NH-), 3 385.80 (-
OH),2 964. 39,2 929. 67,2 869. 88,1 652. 88(-C=
0),1646.13 ((<HN-C =0, 1 435.90 (Ar-H),
1527.52(-C=N-),1 386.72,1 359. 72(A X I T&
FRAEI%),1 326. 93,1 282.57,1 234.36(B K =4
fEd), “C-NMR™C-NMR (400 MHz DMSO-d, )6,
119. 05 (-C = 0), 175. 58 (NH-C = 0), 171. 69,
169. 49,164. 35,161. 89,160, 85,128. 890,127. 513,
125.187, 116. 112, 118. 005, 99. 524, 76. 577(C;),
61.159,54.10,47. 54, 44. 79, 42. 98, 36. 64, 34. 93,
31. 35, 28. 38, 28. 32, 28.12, 22. 98, 18. 33. 16. 14,
15. 97 FAB-MS m/z:for C;H;:N,OF,caled.645. 5
(M*+1),found 645, 6(M*+1),

3.23 NGHFHEEFRE-RBEW-5-F)FHL]-
HERBEEGLSH 1) W% 56.71%,mp 278~
280 C,H{HEKE. '"HNMR (100 MHz DMSO-d,
TMS)}8:0. 68~0. 71 (6H,d),0. 90~0. 92(6H,m),
1.11~1.16¢12H,m), 1. 29~1. 35(8H,m), 1. 49~
1.52(2H,d), 1. 67 ~ 1. 98 (6H. m), 2. 06 ~ 2. 09
(1H,t,H-188),2.57~2. 61 (1H,d), 2. 99~ 3. 02
(1H,m,H-C,>, 3. 81 (3H,5,-OCH;), 4. 43~ 4. 48
(2H, m), 5.51 (1H, s, H-AY), 5.58 (1H, s,

%=<H-)9 7.01 ~7. 73(4H, m, Ar-H), 8. 29 ~

8. 31(1H,t,-NH-), IR v cm ;3 468. 63(-NH-),
3340.77 (-OH ), 2 970.17, 2 935.46, 2 967.95,
1654.81 (-C = 0}, 1635.52 (-HN-C = Q),
1 600. 81, 1 473.51 (Ar-H), 1 506. 30 (-C = N-),
1386.72,1 361.65(A R B WIS AE M), 1 325. 01,
1278.72,1 247.86(B Ry = fEtg), “C-NMR
(400 MHz DMSO-d, TMS) 4. 199.08 (-C = (),
175.57 (NH-C = 0), 170. 62, 169.51, 15%. 26,
156. 83, 131. 54, 128. 69, 127. 51, 120. 74. 117. 07,
112. 19, 102.38, 76.54 (HO-C), 61.14, 55. 60,

% %A Chinese Traditional and Herbal Drugs $ 37 & ¥ 3820065 3 A

54.05, 47. 67, 44. 79, 43. 02, 36. 61, 35. 05, 31. 38,
28. 40, 28. 29, 28. 11, 22. 99, 18. 30, 16. 16, 15. 98,
FAB-MS m/z:for C;H:N,O; s caled: 657.5 (M™),
found; 657. 6(M*+1),

3.24 N[G-MHBPAEEE-FIEM-5-FEHOFE]
HEREBERE (LS V) KK 56.71% . mp 247~
249 C,\ M F ., 'H-NMR (400 MHz DMSO-d,
TMS)&:0. 69~0. 71(6H,d),0. 91 (6H,m},1. 03~
1.12(12H,m),1. 2¢~1.35(8H,m),1. 50{2H,d),
1.66 ~1.91 (6H,m), 2.09 (1H, t, H-188), 2. 32
(1H,s,H-9),2.57(1H,d,-OH), 3. 00 (1H. dt, H-
$),3.81(3H,s,-OCH,), 4. 44(2H,m),5. 52(1H,s,

H-A%),5.67(1H,s,

d Ar-H),7.75~7.77(2H,d, Ar-H), 8. 29 (1H, t ,-
NH-), TR JfF em~'; 3 447, 52(-NH->, 3 297. 08 (-
OH ), 2930.63, 2 871.81, 164.8] (-C = 0),
1 647.10(-HN-C=0),1 600. 81,1 473. 51, 829. 3
((Ar-H), 1 531.37(-C=N-), 1 385.76, 1 357.79
(A X EIPIRIE#),1 326.93,1 299. 93,1 255.57
(B XM =4fE8gE ), FAB-MS m/z.for C,HN,O;,
caled; 657. 5(M™+1),found : 657. 8(M ™ +1),

325 NG-XE-REIu-s-B)PEIHERR
LS V) = 58.57%,mp 214~216 C.H
&8 kK. "H-NMR (400 MHz DMSO-d, TMS) 3.
0. 69~0.71(6H,d>,0.91~0.97¢(6H,m), 1. 03 ~
1. 08(12H,m), 1. 30~1. 35(8H,m),1. 50(2H,m),
1.66~1.92(6H.m),2. 07 ~ 2. 09 (1H, m, H-18R),
2.31(1H,s,H-9),2. 57~2. 60¢(1H,d,-OH) ,3. 01~
3.02(1H,m,H-3),4. 45~4. 50(2H,m),5. 52(1H,

s, H-A%), 6.74 (1H, 5, o>=,.), 7.49~ 7. 83

(5H, m, Ar), 831 (1H, t,-NH-), IR & cm~!,
3 461.99 (-NH-), 3445.55 (-OH), 2 964.38,
2 930. 63,2 868. 92,1 654. 81(-C=0),1 646. 13 (-
NH-C=0),1 529.45(C=N),1 468. 66,1 ¢41. 65,
768.58(Ar), 1 385.76, 1 361. 65 (A [X B M 45
#E),1 325.97.1 299.96,1 258. 66(B K &) = & fF
), FAB-MS m/z:for C,HN,O,, caled: 627. 9
(M~ +1),found:627. 7 M*+1),

3.26 NIGBWZgPEXE-FTms5 K F
BIHERBEKGEEY V) BUF 62.86%, mp
175~176 T, HEHE. 'H-NMR (400 MHz DM-
80-d, TMS)8:0.70~0.71 (6H,d), 0. 77 ~ 0. 81

S Ho);?- 03""'7-05(21‘{0
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(1H,m},0.82~%6. 84(5H,m),0. §5~0. 53{6H,d),
1. 02~1.09¢(6H,d),1. 31 ~1.35(8H, mJ, 1. 51~
1.66(6H,m),2.08(2H,m),2. 31 (1H,s),2.51~
2.52(1H,d),3.00~3.03(1H,m), 4. 31 (1H,s),
4.49~4.54 (2H, m), 5.53 (1H, s, H-A"), 6. 89

(1H, s, $=‘—<Ht)a 7.86 ~ 7.88 (2H. d, AI'*H),

8.07 ~8.09(2H,d, Ar-H), 8 33 ~ 8 36 (1H, t,
NH). IR v% cm™': 3 445. 59 (-NH-), 3 385. 80 (-
OH3, 2 264. 38,2 929. 67,2 869. 88,1 652. 88(-C=
Q). 1646.13 (-HN-C = Q), 1 435.90 ¢ Ar-H),
1527.52(-C=N-),1 386.72,1 359. 72(A E Y %
L), 1 326. 93,1 282.57,1 234. 36(B R =%
fiE#) ,
3.3 HREENR
3.31 “HERHMEN. SRERRH.ZHHH
HTHEHNT AR SHHAE KM ERELENH
ELRAERTEUESR STFARNEHOHER
MAEYR. A 1 ~VESHEMR 8 XY
MBI AR GE 2,346 & 4 00 R e S
FEATHR . ZHLEGDERERBHNHLIEAS
RYEMBKER.
3.3.2 /MEBHEARA . RRERER. S
BB, LR AR S RIS B M e, B R
HahHEm 28 FRRSHATERRTAYE,
LAY VERBEREMNTAEESE FRa B
PR D.EPAEATRBAORRER MHERE T
A SRR el MER LA VEERE
L
4 Wit

FEBUBRAEFRIBRER. 258K
MR BRI 2HANRAEBRERN AR
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Table 2 Determination of anti-inflammatory activity

of glycyrrhetinic acid derivatives

ik AR/ (mg kg™ MERE/Y BHEE/Y

b ¥ as 100.6427.4  100.0448.9
E-R AT 40 55.7+46.9*  54.1431.5°
AL 40 59.7£34.0° 9164577
itE&Hmi 40 53.8+31.5* 7L7+44.7
Htaehm1 40 49.3+£35.6" " 94.7£57.]
iAs 10 42.8+46.9"* 38.1418.7°"
ety 40 63.0£46.9  64.6+50.7
feamn 40 ' 80.1437.2  53.943L2’

SERMML: » P<0.05 * % P<<0.0]

vs model group * P<{0.05 % % P<C0.01
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