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Abstract

reactions, ete. Six novel amide derivatives of oleanolic acid were synthesized by acylation, alkylation and reduction

Eight novel amide derivatives of corosolic acid were synthesized by acylation, amidation and hydrolysis

reactions, etc. Biological evaluation of the target compounds as inhibitors of glycogen phosphorylase ( GP) has
been described. Results indicated that eleven derivatives exhibited moderate-to-good inhibitory activities against
glycogen phosphorylase. Among them, four target compounds possess better inhibition effects than lead compounds
and compound 6 show the best inhibition effect with the ICy; of 11. 2 pmol/L.
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.1 # #

Avance-300 MHz %U#% % 22 (X . Shimadzu FT-
IR-8400S {8 Bl - 725 # 21 41 6 1% ¥ . maXis Impact-
HRMS ( 44 [ Bruker 237 ) ; HP1100 LC/MSD ( 2 [H
PE 0] s RY-1 & S (R B o A AR ) 5 il
P (£ [E Bio-Rad 23 +]) o

W IO 1R Al it ) e M- 1 - IR W D L AL
(3£ Sigma 20 w]) 5 el A (B fECR = ))
Hepes EGTA | EDTA ( B 5t A4 X AR W BORA R
Al 5 UK AR B (A I ol KA A5 ) o
Hoar i X A i 5 A 2= i A 2

2 AR

2.1 A3 ~6 9o (At 3 Hf))
2a,3B- T L kAR L RE SR BE-12-075-28- R 1R (2)
¥R P R (0.10 g, 0.21 mmol) % T n B
(5 mL) ,ZZ18 A LFRIEF (2.5 mL) |, % i H ik
W o IR LMLNE, 5% B8 ) LA &R & R Vs it )i K
LA T mol/L #h R M Flfe BR S0 4M 7 W FH /K Uk 4%
ToKBREREA T4 . BRE THRN, B 25 B A G
PO A 5 (Ah k- g, 8: 1) 15 1t [ A
(0.11 g,93% )., mp:225 ~ 227 °C, IR ( KBr,
em™'):2924,2 871,1743,1 695,1 454,'H NMR
(300 MHz,CDCI,) §:0.76,0.89,0.90(each 3H,s,
CH,),1.07(6H,s,2 x CH;),0.85(3H,d,J =6.5
Hz,CH,),0.95 (3H,d,J =6.3 Hz, CH,), 1.97
(3H,s,CH,C =0),2.05(3H,s,CH,C =0),2.19
(1H,d,J =11.2 Hz,H-18),4.76 (1H,d,J =10.3
Hz,H-3a),5.09-5.10(1H, m,H-2B8) ,5.23 (1H,t,
J=3.6 Hz,H-12), "C NMR(75 MHz, CDCL,) §:
182.3,170.7, 170.4, 138.2, 125.5, 80.8, 70.2,
55.1,52.7,48.0,47.6,44.3,42.2,39.7,39.5,
39.1,38.9,38.2,36.8,32.9,30.7,28.5,28. 1,
24.2,23.6,23.5,21.1,21.05,20.8,18.3,17.7,
17.2,17.0,16. 6, ESI-MS.555.3[M -H] ",
N-(2a, 3B-= T Bt & & A& R be-12-45-28-B
) -L-e 2B F B (3)  # 2a,3B- LA L fiE
P12 28-3R (0. 15 g,0. 27 mmol ) I&M# 5
il T AR S e (10 mL) v, oA T i m e 7 5
(0.5 mL) & iR 44 24 h, s 722 Bk — S H ke, #

FIAKE 6l 8 — & P e (10 mL x 3) , % i, 7%
R, 1593 20, 38-— LTt AU AR AR e - 12428 - T 5o
e 2R PR R IR L (0. 17 ¢,0.81 mmol ) Fl1 N,
N-"FH S 3L IE ( DMAP,0. 02 g,0. 15 mmol) % F
TR R e b, T N A R A Y 2, 3B-
LT ARKE AR R 1202810 R S e i
WA BRI 12 h, SO AR IR AE A 1 mol/L
ERMOK TS AT B KRG, A HLZE T 8
e , PR 3 (A M- LR CBR .4 1) 1R a6
{4 (0. 18 ¢,96% ), mp:133 ~135 °C, IR(KBr,
em™'):3409,2 951,1 742,1 659.,'"H NMR (300
MHz, CDCl,) §:0.68 (3H,s, CH,),0.86 (3H, s,
CH,),0.89(6H,s,2 x CH;),0.91(3H,s,CH,),
0.93(3H,s,CH,),0.95(3H,s,CH;),1.05(3H,s,
CH,),1.08(3H,s,CH;),1.97,2.04 (each 3H, s,
CH,C = 0),3.69 (3H, s, COOCH, ), 4.554.99
(1H,m,CONHCH) ,4.74 (1H,d, J = 10. 3 Hz, H-
3a),5.04 ~5.12(1H, m,H-28),5.36 (1H,t,J =
2.1 Hz,H-12),6.33(1H,d,J =7.08 Hz, CONH) ,
“C NMR(75 MHz,CDCL,) §:177.3,173.5,170.7,
170.4,138.6,126.1,80.7,70.1,55.0,54.0,52.0,
50.9,47.9,47.6,44.3,42.5,39.8,39.7,39.4,
39.2,38.2,37.5,32.8,30.9,28.5,27.9,24.9,
24.8,23.5,23.4,22.7,22.5,21.1,20.8,18.3,
17.7,17.1,16.7,16.6, ESI-MS:684.4[M+H] "

FIRRFER I il s b G4 4 ~ 6,

N-(2a, 3B-= T Bt & & A& R b2-12-45-28-8
Je)-L-E R BR P B (4) mp 130 ~ 132 C, IR
(KBr,em™'):2 922,2869,1 739,1 651,'H NMR
(300 MHz,CDCI,) §:0.67(3H,s,CH,) ,0.89(6H,
d,J=6.90 Hz,2 x CH,),0.90(3H,s,CH,),0.96
(3H,s, CH;),1.05 (3H, s, CH,), 1.08 (3H, s,
CH;),1.97,2.05 (each 3H,s, CH,C = 0),3.73
(3H,s, COOCH, ) ,4.58 (1H,dd, J =5.91,11.82
Hz,CONHCH) ,4.74 (1H,d,J =10.34 Hz,H-3a) ,
5.04-5.12(1H,m,H-28),5.40 (1H,t,J =3.4 Hz,
H-12) ,6.60(1H,d,J =6.22 Hz,CONH) ., C NMR
(75 MHz, CDCl,) §:177.7,172.5,170.7,170. 4,
138.5,126.2,80.6,70.1,54.9,53.8,52.4,51.7,
47.9,47.5,44.2,42.4,39.7,39.7,39.4,39. 1,
38.1,37.6,32.7,32.2,30.9,29.9,28.5,27.9,
24.6,23.5,23.4,21.1,21.1,20.8,18.2,17.7,
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17.1,16.6,15.5, ESI-MS.702. 4[ M +H]*
N-(2a, 3B-= T Bt & & A& R be-12-45-28-B
Be)-L-K A EER T B (S) mp :128 ~132 C, IR
(KBr,em™'):2 917,2 867,1 752,1 655.,'H NMR
(300 MHz,CDCI,) 6:0.60(3H,s,CH,),0.82(3H,
d,J=6.29 Hz,CH,),0.89(6H,s,2 x CH,),0.94
(3H,s, CH; ), 1.02 (3H, s, CH,), 1.05 (3H, s,
CH,),1.96,2. 04 (each 3H,s,CH,C =0),3.05-3. 12
(2H,m, Ar-H) ,3.67 (3H,s, COOCH, ) ,4.70 ~4.75
(2H,m,H-3a,NHCHC =0),5.03 ~5. 12(1H,m, H-
28),5.24(1H,t,J=3.3 Hz,H-12) ,6.35(1H,d, ] =
6.18 Hz,CONH),7.08 ~7. 11(2H,m,Ph-H) ,7.25 ~
7.28(3H,m,Ph-H) ,”C NMR (75 MHz,CDCl,) §:
177.3,172.1,170.7,170.4,138.5,136. 4, 129. 4,
128.4,127.0,126.1,80.7,70.1,55.0,53.7,53.6,
52.0,47.8,47.6,44.2,42.4,39.8,39.7,39.4,
39.2,38.3,38.1,37.3,32.7,30.9,28.5,27.8,
24.8,23.5,23.4,21.1,21.0,20.8,18.2,17.7,
17.1,16.6, ESI-MS;718.3[M +H] ",
N-(200,3B-= L BL A A8 R T-12-45-28- B it ) -
L-B& 5B F B (6) mp ;160 ~ 164 C, IR (KBr,
em™'):3 423,2974,2 858,1 743,1 629.,'H NMR
(300 MHz,CDCL,) 8:0.61(3H,s,CH,),0.83(3H,d,
J=6.35 Hz,CH,) ,0.89(6H,s,2 x CH,) ,0. 94 (3H,
s,CH;),1.02(3H,s,CH;),1.05(3H,s,CH;),1.97,
2.05(each 3H,s,CH,C =0),2.91 ~3.09(2H,m, Ar-
H),3.67(3H,s,COOCH, ) ,4.66 ~4.76 (2H, m, H-
3a,NHCHC = 0),5.05 ~5.09 (1H, m, H-2B),5.26
(1H,t,J =2.1 Hz,H-12 ) ,5.82(1H,br. s,Ph-OH) ,
6.41(1H,d,J =6.40 Hz, CONH),6.73 (2H,dd, J =
8.41,63.74 Hz,Ph-H) ,6.95(2H,dd, ] =8.42,63. 74
Hz, Ph-H) " C NMR (75 MHz, CDCl,) §:177.5,
172.2,170.7, 170.5, 155.0, 138.5, 130.5, 128.2,
126.1,115.4,80.7,70. 1, 55.0, 53.7, 52.0, 47.9,
47.6,44.2,42.4,42.2,39.7,39.4,39.2,38.1,37.6,
37.3,32.7,30.9,28.5,27.8,24.8,23.5,23.4,21. 1,
21.0,20.8,18.2,17.7,17.1,16.6, 16.5, ESI-MS;
734.4[M+H] ",
2.2 AT ~10 89E R (AL T A1)
N-(2a, 3B-=F& 3k A& R Jx-12-45-28-Bt fi ) -L-
TRIR(T) ¥ N-(20,38-— L T2 JE AR R E-12-
J5-28-We i) -L-so 2R R (0. 18 g,0. 26 mmol ) ¥

TPUE IR (6 mL) FHIEE(4 mL) B G A FI
4 mol/L Z A ALAIKIE W (1. 5 mL) =R
FiHE 1 b SOV KR, H QR TR 5 U & mk
AT A5 1 26 B, A HLZ2 MK EA 1 mol/L
R A ERK PR, TOOKBRER N T4 . RERCAE
gk ( A e- i, 100 1) 15 A [E A (0. 14 g,
90% ), mp:156 ~160 °C, TR(KBr,cm™"):3 402,
2925,2 869, 1 726, 1636,'H NMR (300 MHz,
DMSO-d, + D,0) §:0.53,0.64,0.75,0.77,0.82,
0. 84,0.85,0. 86 0. 97 (each 3H,s,CH,) ,2. 06(1H,
d,J=16.14 Hz,CHOH),2.72(1H,d,J =10.1 Hz,
CHOH),3.39 ~3.40 (1H, m, H3a) ,4.07 ~4.15
(1H,m, H28),5.14 (1H,t,J =3.5 Hz, H-12)
7.12(1H,d, J =7.08 Hz, CONH) " C NMR (75
MHz, d,-DMSO) §:176.0,173.8,137.8,124.7,
82.2,67.0,54.6,52.1,50.2,46.9,46.5,41.6,
40.3,40.3,38.7,38.6,38.1,37.4,36.4,32.7,
30.2,28.6,27.1,24.1,23.4,23.0,22.8,22.7,
21.4,20.8,17.8,16.9,16.8,16.7,16.2, ESI-MS;
584.4[M-H] .

(25)-N-(2a, 3B-= # & fit R bo-12-5-28-BL
) 4-(PAER) TER(8) mp :200 C (dec. ),
IR(KBr,em™'):3 375,2 924,2 869,1 605,1 030,
'"H NMR (300 MHz, CD,0OD) §:0.74 (3H,s, CH,),
0.80(3H,s,CH,),0.91(3H,d,J =6.3 Hz,CH, ),
0.98(6H,s,2 x CH,),1.01(3H,s,CH;),1. 13(3H,
s,CH;),2.86 ~2.94(2H,m,CH,S =0) ,3.41 ~3.51
(1H, m, H3a),3.59 ~3.63 (1H, m, H-28),4.25
(1H, br.s, CONHCH ), 5.43 ( 1H, br.s, H-12),
“C NMR(75 MHz, CD,0D) §:180.8,139.7,128.6,
85.0,70.0,57.1,55.2,50.4,50.1,48.7,43.9,41.5,
41.4,41.0,40.8,39.7,39.2,34.6,32.4,31.0,27.5,
26.5,29.8,29.5,25.9,25.0,24.5,22.0,20.0,19. 8,
18.2,18.0,17.8, ESI-MS:618.4[ M —H] ™~ ; HRMS for
CsH(N,0,S, Caled. 620. 398 48, Found 620. 397 94,

N-(2a, 3B-=F& J& A& R J2-12-45-28-Bt Bz ) -L-
¥R A (9) mp:180 C (dec. ), IR ( KBr,
em™') .3 437,2 922,2868,1 603,1 394,'H NMR
(300 MHz, CD,0D) §:0.69 (3H, s, CH,),0.80
(3H,s,CH,),0.85(3H,d,J =6.46 Hz,CH,) ,0. 94
(3H,d,J =6.23 Hz,CH,) ,0.97(3H,s,CH;) , 1. 00
(3H,s,CH,),1.09(3H,s,CH,),2.90(1H,d, J =
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9.60 Hz,H-18),3.07 ~3.28 (2H, m, Ar-H) ,3. 56 ~
3.61(1H,m,H-3a) ,4.23(1H,dd,J =4.51,5.61 Hz,
H-28),5.34(1H,t,J=3.5 Hz,H-12),7.13 ~ 7. 18
(5H, m, Ph-H) ,” C NMR (75 MHz, CD,0D) §:
179.6, 177.8, 139.9, 139.2, 131.6, 129.3, 128.8,
127.6,85.0,70.0,57.8,57.1,55.2,50. 4,48.9,48.7,
43.7,41.5,41.0,39.7,39.0,38.9,34.5,32.4,29. 8,
29.5,26.0,25.0,24.6,22.0,20.0,18.2,17.9,17.9,
17.7, ESI-MS.:642.6[M -H] ",

N-(2a, 3B-=F& 3k A& R J2-12-45-28-Bt Bz ) -L-
B2 B (10) mp:182 °C (dec. ) o IR(KBr,em ™) ;
3437,2939,2868,1 722,1 619,1 513,' H NMR
(300 MHz, CD,0D) §:0.41,0.70 (each 3H, s,
CH,),0.79(3H,d,J =6.2 Hz,CH,),0.86(3H,s,
CH,),0.89(6H,d,J=6.0 Hz,2 x CH,) ,0.98(3H,
s,CH,),2.38(1H,d,J =11.3 Hz,H-18),2.72 ~
2.94(2H, m, Ar-H),3.44 (1H, br. s, H-3a) , 3. 97
(1H,br s,H-28),5. 12(1H,br. s,H-12) ,6. 59 (2H,
d,J=7.9 Hz,Ph-H) ,6.93(2H,d,J =7.9 Hz, Ph-
H),7.06 (1H, br. s, CONH) ., C NMR (75 MHz,
CD,0D) §:157.2,139.1, 131.8, 129.6, 127.9,
116.0,84.5,69.5,56.7,54.5,48.8,43.3,40.9,
40.9,40.5,40.4,39.2,38.4,37.5,33.9,31.9,
29.3,28.9,25.5,24.5,24.2,24.1,21.5,19.5,
17.7,17.5,17.3,17.2, ESI-MS:634.4[M -H] ",
2.3 e 13 ~15 694 R (ALE M 13 A1)

3B-= T Ak LB AR R 1205 28- 3%
BT BE (13)  ff — 2 B% (70 mg,0.96 mmol ) FI
K,CO, (0. 13 g,0.96 mmol) & F DMF (15 mL) 1,
I 3B-54 Lk AR L S IR SE-12- 628 R TR
(0.3 g,0.48 mmol) , IR B FLIL R, i BE
R 25 K, CO, , BERARA K Y, LR CRAHL, SR G K
K LAK RO A £ /K PE I, Jo7K Na, SO, M8, %
ZEFV A, P A A5 (k- PR O, 100 1) 157
FI)35 B [ 14 (0.22 g,68% ), mp:53 ~55 C, IR
(KBr,em™'):2966,1 725,1 455,1 175.'H NMR
(300 MHz,CDCI,) §:0.67,0.92,0.93,0.97,0.99,
1.14,1.20(each 3H,s,CH,),2.74 (4H, qua,2 x
CH,CH,),2.97 (1H,d, J = 10.2 Hz, H-18) ,3. 40
(2H,s,NCH,CO) ,4.62(1H,t,] =8.2 Hz,H3a),
5.03(1H,d,J =12.5 Hz,Ar-H) ,5.09 (1H,d, J =
12.5 Hz, Ar-H) ,5.28 (1H,t,J =3.5 Hz, H-12),

7.29 ~7.36 (5H, m, Ph-H),” C NMR (75 MHz,
CDClLy) 6:177.4,171.3,143.7,136.4,128.3,127.9,
127.8,122.4,80.9, 65.8,55.2,54.1,47.7, 47.5,
46.7,45.8,41.6,41.4,39.3,38.1,37.6,36.8,33. 8,
33.0,32.6,32.3,30.6,28.0,27.6,25.8,23.6,23. 3,
23.0,18.2,16.9,16.8, 15.3, 12. 4, ESI-MS: 660. 5
[M+H]",

3B-1EF ik LB AR SR 8 R be-12-4528- 4
BRFEs (14) mp:82 ~84 C, IR(KBr,em™'):
2 927,2 854,1 731,1 463 ,'H NMR (300 MHz,CDCI, )
5:0.61,0.85,0.86,0.92,1.02,1.17, 1.39 (each
3H,s,CH;),2.59(2H,t,/ =7.0 Hz,CH,CH,NH) ,
2.90(1H,d,J = 10.2 Hz, H-18),3.39 (2H, s,
CH,C=0),4.57(1H,t,J =1.9 Hz, H-3«),5.03
(1H,d,J =12.5 Hz,Ar-H) ,5.09(1H,d,J =12.5
Hz,Ar-H) ,5.28 (1H,br. s, H-12),7.29-7. 36 (5H,
m, Ph-H) . C NMR (75 MHz, CDCl,) §:177.4,
172.3,143.7,136.4,128.4,127.9,127.8,122. 4,
81.4,65.9,55.3,51.2,49.6,47.5,46.7,45.9,
41.7,41.4,39.3,38.1,37.7,36.9, 33.9, 32.6,
32.4,31.8,30.7,30.0,29.4,29.2,28.1,27.6,
27.2,25.8,23.6,23.4,23.1,22.6,18.2,16.9,
16.7,15.3,14.0, ESI-MS.716.5{M +H] ",

3B-"kre Bk TBE AR TR be-12-45-28- K B
FE (15) mp:118 ~120 C, IR(KBr,em™ ")
2937,2 875,1 725,1455,'"H NMR (300 MHz,
CDCl,) 8:0.63,0.87,0.89,0.90,0.92,0.94,1. 14
(each 3H,s,CH;) ,2.54(4H,qua,2 x NCH, ) ,2.91
(1H,d,J =13.1 Hz,H-18),3.20(2H, s, CH,C =
0),4.57(1H,t,J =8.5 Hz,H-3«a),5.06 (1H, d,
J=12.6 Hz,Ar-H) ,5. 11 (1H,d,J = 12. 6 Hz, Ar-
H),5.30(1H,t,J =2.0 Hz,H-12),7.31 ~7.39
(5H, m, Ph-H) ., C NMR (75 MHz, CDCL, ) &
177.4,172.1,143.6,136.4,128.3,127.9,127.8
122.3,81.0,65.8,60.3,55.2,54.1,47.5,46.7,
45.8,41.6,41.3,39.3,38.1,37.6, 36.8, 33.8
33.0,32.6,32.3,30.6,28.0,27.6,25.9, 25.8
23.9,23.8,23.6,23.3,23.0,18.1,16.8, 16.7
15.3, ESI-MS.672.6[M+H] ",
2.4 Ao 16 ~18 94 (AL a4 16 A1)

3B-= Tl Bk T B AR T R OR-12-4528- %
B (16) K 3B- & M Ak & Tk AR 55 IR Be-12-



55 AT 55 4 ) %

2 R A U D R AR D 7 27

17-28-R IR EE (200 mg, 0. 30 mmol ) J& T U &k
MR (10 mL) H, In AfEAL Y 10% Pd/C, %= B
A4k 24 h, HIELIERRZ PA/CL IR ZE T19 3%,
BRI o RERCHE: €035 (A W k- £ R £ 1,200 1)
P2 A A (0. 13 ¢,78% ) o mp:217 ~219 C,
IR(KBr,em™"):3395,2966,1 725,1 455,'"H NMR
(300 MHz,CDCI,) §:0.76,0.85,0.87,0.93,0.94,
1.08,1. 13(each 3H,s,CH,),2.74 (4H, qua,2 X
CH,CH,),2.83(1H,d,J =10.3 Hz, H-18),3.37
(2H,s,NCH,CO) ,4.56 (1H,t,/ =7.9 Hz,H-3a),
5.28(1H,t,J =2.2 Hz,H-12) ,”C NMR (75 MHz,
CDClL,) &:182.9,143.7,122.3,81.0, 55.3, 53.4,
47.5,46.4,45.9,41.6,41.0,39.2,38.0,37.6,36.9,
33.8,33.0,32.6,32.4,30.6,28.1,27.7,25.8,23.6,
23.5,23.3,22.9,18.2,17.1,16.8,15.3,12.1, ESI-
MS:568.4[M-H] ",

3B-EF Rk LBE R IR TR be-12-45-28- 2 BR
(17) mp:170 °C (dec. ), IR(KBr,em™"):2 916,
2849,1 735,1466,'H NMR (300 MHz, CDCL,) §:
0.76,0.84,0.86,0.90,0.93,1.13,1.27 (each 3H,s,
CH,),2.62(2H,t,J =3.6 Hz, CH,CH,NH),2.82
(1H,d,J=10.3 Hz,H-18),3.41(2H,s,CH,C =0)
4.56(1H,t,J =8.2 Hz,H-3a),5.27 (1H,t,J =2.1
Hz, H-12) ., C NMR (75 MHz, CDCl,) §&:182.4,
171.8,143.8,122.2,55.2,50.4,49.2,47.5,46. 4,
45.9,41.6,41.0,39.2,38.0,37.7,36.9,33.8,33.0,
32.5,32.4,31.8,30.6,29.5,29.4,29.2,28.0,27.7,
27.1,25.8,23.5,23.3,22.9,22.6,18.1,17.1,16.6,
15.3,14.0, ESI-MS.626.4[M +H] ",

3B-vkvi & T BE A F R 125285 B
(18) mp:235 ~238 C, IR(KBr,em™"):3 451,
2925,1 733,1 465, 'H NMR(300 MHz, CDCL,) §:
0.76,0.85,0.86,0.90 (each 3H,s,CH,),0.93 (6H,
s,2xCH,;),1.13(3H,s,CH,),2.60 (4H,br. 5,2 x
NCH,),2.82(1H,d,J =10.3 Hz,H-18) ,3.23(2H,s,
CH,C=0),4.56(1H,t,J =8.1 Hz, H-3a),5.28
(1H,t,J =2.0 Hz,H-12) ,"C NMR(75 MHz,CDCL, )
5:212.9,182.5,143.7,122.5,81.3,59.9,55.3,53. 8,
47.6,46.5,45.9,41.7,41.1,39.3,38.1,37.7,37.0,
33.9,33.0,32.6,32.5,30.7,28.9,27.7,25.9,25.6,
23.8,23.7,23.6,23.4,23.0,18.2,17.1,16.8,15. 4,
ESI-MS:580.9[M -H] ",

2.5 AHE R AR BRACER 3P H) E IR

SIS IE " AT A U 15 MR
Py LA A Sy BH P BROIEAT T 40 i) 464K ) MgPa
HAH I (MgPa) 15PN, 5 R IR 1, #AEN
FRUNT  AEGALA A S 28 ik, i AR 4k
B B rMgPa, 3 i IR 20 min , in A 636 (FHER
EANSLAESR) , T2 DI RE M bR AR T 0 % (A6 I
K :655 nm)

Table 1 Inhibitory activity of compounds 3-18 against rMGPa

RMGPa 1Cs,*/ RMGPa 1Cy,/

Compound Compound
((pmol/L) (pmol/L)

1 20 10 >500
0A 14 11 461
2 35 12 12.6
3 137.1 13 209.3
4 252.9 14 >500
5 23.9 15 20. 1
6 11.2 16 79.8
7 95.6 17 >500
8 19.7 18 12.7
9 361.5 Caffeine” 144

* Each value represents the mean of three determinations;” Caffeine was

used as positive control. OA ; Oleanolic acid

3 RS

3.1 ALFA

RIS Y 4 2/ 4 mol/L NaOH 7K fif-& Ak
A8 W N, BANEIL T BAR LR TR
B E o AR AR SCRRARAE ™ B T e
IKIERIAELE T, Gy s Soh i A A o R, AR
Pt R SCHR IR GE AT S50 25, 25 A i S e
Sy BT S HT - 5B R TR B A B FE 30 A2
A IBIERS B T 50. 35 &b, =4 BE i
WETARB Y F A8 S miE s 2 5 r=4)
R RFEXT R R, o BB 1 R TR s
H i S AT AR
3.2 AdMiEH

ARWFFEME T 15 DSHL A P R e iR 1k il
FIANEITEE . LAY 3 ~10 J% 12 ~ 18 XpHl i i ik
PR AP0 06 PR L 3% 1o S5 B « BE M B e
PRI X B Dl o Ak Bl EL A R A R BRI VE 1G5
SCHRL 16 [ i SR —8, KFR-A BT A Bon
T I SR R AL R 1 e, P e S 6
MG (1Cs, =11. 2 pmol/L) & THSE R EWFL
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H4TE

B RKg (1C,, =20 wmol/L) , 2 ,3-0- R B B &R
FRATAEM) 2 (1Cs, =35 wmol/L) A& MR T H e
WEYFE RIR(1C5, = 20 wmol/L) , iX m Z Hij 4k
Hol O3 =i b5 W 5 S Ak Y 2k
BRI A BRI IER IS PR A, BB R
1% 28 {5 ANRN TG FE R IE A ik &4 7 (1C,, =
95.6 wmol/L) 1 M 5y T 5 | AKH N A 24 3L FR IR 177 2E
B3 (1C, = 137. 1 pmol/L) , T B] A% 7 e 4 3
29 F110(1Cs, =361.5, >500 wmol/L) N4 1A AH
B E AR T 5 AAE R 9 2 SRR BRI A= 5 F 6
(IC,, =23.9,11.2 Mmol/L) IRREE RER 28
SIASE A 0 (A FH Lol M 35 25 5 ) A A 0 0 3
mE%AMWﬂ%?ﬁ&‘—iﬁﬁo
XY 12 ~ 18 1 1Cs, 73 B He Ak B« 78 5%
BORIR A 3 C-3 fig| A& A BRI S  1E 1R A
TR, kA 13 ~ 18 3E P 58 T HUR R

(1G5 =14 pmol/L) , Hirp 28 {7 il BRI L5 WY
{E PR TAHNAY 28 RN ERIC S, Wb &9 13 s

16 ,1L547 18 vs 19,
4 & ®

VAT =i A & YR 2 R IR SF IR IR N B
B, S5 0 14 ARG T =il & AT AR, Ok
A 1R R P 0 1 305 1R 3 3 P
BN KER LG P R ) — e BB U R L T
MG E . DI HIRROEC R ITINN  E T =8l
[ C-3 fii e C-28 fig| A& WHUUE A, AR T
ORI A 2 08 i P AR B . IS
S TARE A R AREE R G T AN TR UL 1) % 41
BEHEAE RO R AT IE

i@ RRLT bt L A ESESE S DN e ) Bl s
BB o
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