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(1. SRR BE 2 ReE 252, 5o SRBH 550025 2. B N il 125 e A IR A
SO B 5500185 3. kR AL tkEE SR, B 75005)

FEE : 4R S SRR K AR E M, DISTRICR R 0 R 16 JRUkL, X)L 28-COOH. i#:47 FF JE AR A& )5 il 45
FRURIR 282 HIBR (1) o 435I LA D->R2U0E  D-R A0 D- 2 J 30 40l 4 6 JeOR) , 38 X bl B 40 5 L j
P AR B — R B DURE R B, T = S S B R TR A AR RN FR R & AR, AR A U BE R B X 11 3-
DA TR LA G B, A LT 4 Rl LA SREUR R AL AT (2 ~5) 45K 2: "H NMR, “C NMR il
MS(ESD) #AT, R MTT ST 2 ~ 5 % & 3238 A 45 I 9 41 e (HCT8 ) A /MM il . 455 3% .2 ~5 %t
HCT8 45 — 5 (N RIVE AL A9 5 WeBE R 1 x 10 7% mmol/L Hit, 41l %34 51 (98.96 £0.10) %
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Synthesis and In Vitro Anti-HCT 8 Activities of Novel
Oleanolic Glycoside Derivatives.
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Abstract ; In order to improve the water solubility and stability of oleic acid, oleanolic acid-28-carboxy
methyl ester(1) was obtained by methylating oleanolic acid glycosides with oleanolic acid glycosides.
At the same time, using D-galactose, D-glucose and D-glucosamine as starting materials, a series of
disaccharide and tetranose fragments were obtained by protecting and deprotecting hydroxyl groups on
sugar. Four new oleanolic acid glycosylation derivatives(2 ~5) were obtained by glycosylation of 3-hy-
droxyl groups of 1 by trichloroacetylidene ester pathway and p-toluene thio-group pathway. The struc-
tures were characterized '"H NMR, “C NMR and MS(ESI). High expression human colon cancer cell
line( HCT8) was used to study the antitumor activities of 2 ~ 5 in vitro by MTT assay. The results
showed that 2 ~5 had a certain inhibitory effect on HCT8, and the inhibition rate of compound 5
reached (98.96 +0.10) % at the highest concentration of 1 x 10 ~> mol/L.

Keywords: oleanolic acid; glycol chemistry; galactose; modification; synthesis; antitumor activity

WisHEE: 2019-12-27; 1&iTHEA: 2020-01-20

EE&WA: BAbit TR (2014)4013 ]

FE—EEE A AHE(1996 - ) 2o, DU, SN BRI B-LAF 50, EBEN SR R 2G5 . E-mail ; 1847212660@ qq. com
BIEBER A A, BIZPZ, E-mail; ddx331@ 163. com



— 386 —

ol

Vol. 28, 2020

FECRIZ (Chart 1) 34 IRPUE, B FFEURKE
R L =i RS, — Oy B EsR, K2
DIREHF 500 3 XA A T bt i e
AR A L T R R LT M
R R A R4 SRRURIR BA 2 Fh 25 B 1
QNP BUR (BEE PT HIV HUi5t 4 5t g
2078 CETRI I PR b 2 B LSRR R 1 AR A9
I RN PEIT A, JE U S B R 1 1 v Y
I BB B 251 o R e R
FIRST ORI R AR W4 o e B e 2 B A
Wi R RO A P i s, ELR N B E i

Chart 1

H AT, FEECRBRTE I IR Lz I i 551 b b o
— I HUKB R, R EUEYR R RAL,
O SR R AT A W ) T M AR R T
NBHEAT T 207m%s 0" R c28
DR IR AL B TR B BE I , 15 3 09 S BIUR R AT A=)
HABSRAP IR E . E Rt L ZFkom
()38 AL SRy B B, 2 0 55 i R R 25 NO fE {1
156, B 0 55 R R AT 26 0 o N i s 440 L AS49 |
NG5 W an HT-29 DL K N8 40 i SMMC-7721
(AR T P B HR . Yoshikawa 281 BIFST T 5584
IR AN [RDBE HE G BTG PR 5 ) . R BN RETE
C-28 f JRILTE BUWE T4, 1M1 C-3 2 5L T WL 17
HEREIE R TG PE

KR 3d W A S N BB b
Yy, I KRR Pk v KA AE YA
FESTT A R S = E R A AR i
KREY], AR BEEE 0] BB X A 0 M AR R R
SIS A S A A AT
SIS, WS TR R K, R
51 ARSI B I g 200 1 3 12

ASCHE IR L, DLSFIEOR IR 1 70 R 46 i
L, X 28-COOH 347 H BB 1 J5 il 715 75 18UR
iR-28- ¥ WG (1) o 43 LA D->FZL0E  D-7 % 0% |
D-Z FEA TR R S 0 ek | 38 o X R Y R A
RGP 1558 — R 500 0 DU R B, B =

A LT R T 38 72 A0t B R B i 42, R A
BARE - BEXT 1Y 307 32 38 AT Ak 24 25 ¥ 15
B, A T 4 BRI A SF U R B T AL AT AR
(2~5, Scheme 1), H:45#)2 '"H NMR, "C NMR
M MS(ESI) #AE, RA MTT JEMHEL T 2 ~5 X
FoIk NG 2L (HCTS ) By A SNl T 1

1 s

1.1 ME LKA

WFH-203B 71 = F 4 4} 43 17/ ; INOVA-400/
500 MHz BRI #EIIRAL (CDCL, K557, TMS gy
#5) s FINNT ANLACQ-DECA %I JFR &4 ,

D30 D-f %08 \D- 2 B A - FLBE,
] 245 48 Ak 2 3R A BRA ) 5 SECR o0 e, 2
FE=99% , pa IR A IR AT FR A FD 52,3 ,4,6-
V4-0- Tt 5E-B-D- i i > FLAE KE-(1—4) 2,3, 6-
—-0- Pk F-D-N i ) % B — 5 £ T I e R e
(a), XJHFL-2RI-S-(2-2: 42408 K — H Ik IV g
H£-3,4,6-=-0- Lk F-B-D-0t i 7 A 2 ) -(1—
4)-6-0-"F 32 L4 -2- 4828 — W kI i 3-3-0- 2
Pt 5L-B-D-ML i A A 1 (¢) , X IR0 0E-5- (2,
3,4,6-P4-0- Tt 3E-B-D-NL M- FLHE 3 ) -(1—4) -
6-0-"K5E-3-0- £, i 323 5290 7% — I 1 W i
HE-B-D-ML I H A BE (e ), X HT -8 BE-S-[ (2,
3,4,6-19-0- 4 T H-D- 2L L) -(1-4) 2,3 ,6-
=-0-C T HE-D- I (154) 2 ,6-—-0-"F K-
D2 I | -(154)-2,3,6-=-0-F K&-D-Hij 2 b
T (J) 5 HA B R R i ali

1.2 &%

(1) 1 e

FREL OA 1.0 g fin A 500 mL [&JEE B,
A Mel 2 mL, P4 T 3£ L% (TBAF) 500 mg, 5%
NaHCO, % 80 mL F1 DCM 40 mL, i# A &<, T
FEF RN 4 h(TLC Kzl , J@ FF51) : A = Cy/EtOAc =
3/2, V/V), Hl DCM/H, 0 ZEHL, A HLAR I JE K
MgSO, T-# , b U, AR UE VR , ViR 41, TR AR W) 48 ik
FEJZHT (BRI A = 1/1) 2445 A AR R 1
1.03 mg, L& 98. 6%, m. p. 156 ~ 158 <C;
"H NMR(CDCL,, 400 MHz) &: 5.28(m, J =2.8
Hz, 1H, 12-H), 3.63(s, 3H, OCH,), 3.21(m,
1H, 3-H), 2.86(dd, J=14.0 Hz, 4.8 Hz, 1H,
18-H), 1.97 (s, H, 11-H), 1.75(m, 2H, 22-
H), 1.65(m, 2H, 16-H), 1.59(m, 2H, 2-H),
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NIS, TMSOTf

RS~ )— c e j(R=D2D

AcO 0

OAc B
OAc OAc OAc A/gooéﬁ/0€ﬁﬂw AcOé&/ o%
ﬁ& ﬂw © AcO AcO AcO

oNLo  ogNvo OAc 0§N§o

2,3, 4R'=T'-T%)

OBn

Scheme 1

1.48(s, H, 9-H), 1.40(m, 2H, 6-H), 1.39(m,
6H, 1,5,7-H), 1.36(m, 4H, 19,21-H), 1.25
(m, 2H, 15-H), 1.12(s, 3H, 27-H), 0.99 (s,
3H, 26-H), 0.96 (s, 3H, 30-H), 0.93 (s, 3H,
23-H), 0.90 (s, 3H, 24-H), 0.77 (s, 3H, 29-
H), 0.72(s, 3H, 25-H); “C NMR(CDCI,, 400
MHz) §: 178.3(C®), 143.7(C"), 122.3(C"),
79.0(C’), 55.2(OMe), 51.5(C’), 47.6(C°),
46.7(C"), 45.8(C"), 41.6(C"), 41.3(C"),
39.2(C"™), 38.7(C*), 37.0(C"), 33.8 (C*),
33.1(C”), 32.6(C*), 32.3(C"), 30.6(C™),
28.1(C"), 26.9(C”), 25.9(C*), 23.6(C"),
23.3(C%), 23.0(C"), 17.7(C%), 18.3(C*),
16.8(C¥), 15.6(C*), 15.2(C*); MS(ESI)
m/z: 493.2{[M+Na]* !,

(2) 2 B9A R

FREULE Y a 198 mg(0.25 mmol) 1 1 100
mg(0.21 mmol) fil A 50 mL & [ K, i
A 4R S3F0 100 mg, fl AT, 8 A KA, AT
K DCM 257 mL, FEFEAE 850V 5 B S A &
BT UKERIR A T RERE, -4 10 min J5MA BF,
*Et, 0 18 L, W 2 28 i (TLC K, J& TF 5«
A=5/4), JIMAJL% TEA ki, Ff DCM/H,
O ZEI, AHUAHHITE K MgSO, T4, i I8, Wi 45 ik
W, DBUEZE BRI, R AR W) A e A 2 A (DR 5
 Cy/EtOAc =3/1) 4tk VA5 LG W b 45 mg,
% 20.3% .

PREUAEA W) b 26 mg(0. 05 mmol) fiI A 50 mL
RS, LA MeOH 24 4 mL, 55 $F 4l Hs i ;
G212 I AGHT ] MeONa 353, 1 pH 22 12 ~ 13, 43
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FET SO 2L (TLC A, JRFFRIA =1/2) .
A B F 2R BEIH pH 25582 1k, 18 23R , Uk
PR br 2 R, 1128 TR 15 8 %, F HL-20
e AT Al Ak (VR MeOH) 4lifk, , e 4515 (1 €0k
RS R 1R2-28-%8 W fi-3-0-( B-D-nit W > ¥ b
5)-(1—4) B-D-Iitt, il ) %5 4% (2) 20 mg, Y
94.1% , m. p. 24 ~248 °C; 'H NMR (CD, OD,
500 Hz) &: 5.23(brt, J=3.4 Hz, 1H, 12-H),
4.36 (d, J=7.6 Hz, 1H, 1"-H Lac), 4.28(d,
J=7.9 Hz, 1H, 1’-H Lac), 3.89(dd, J=11.9
Hz, 2.5 Hz, 1H, 6"-H Lac), 3.82(s, 1H, 2"-H
Lac), 3.76(dd, J=11.5 Hz, 3.9 Hz, 1H, 6"-H
Lac), 3.75(s, 3H, 5"-H Lac, 3"-H Lac), 3. 68
(s, 1H, 4"-H Lac), 3.60(s, 3H, OCH,), 3.58
(m, 2H, 3'-H Lac), 3.57(dd, J=11.9 Hz, 3.3
Hz, 1H, 3-H), 3.53(dd, J=7.6 Hz, 2.1 Hz,
IH, 5'-H Lac), 3.47(t, J=9.7 Hz, 1H, 6'-H
Lac), 3.38(m, J=9.4 Hz, 1H, 4'-H Lac) , 3.27
(t, J=8.9 Hz, 1H, 2'-H Lac), 2.85(dd, J =
13.7 Hz, 4.3Hz, 1H, 18-H), 2.06(s, 2H, 11-
H), 1.86(s, 2H, 22-H), 1.61(s, 2H, 16-H),
1.59(s, 2H, 2-H), 1.48(s, 2H, 9-H) ,1.40(s,
2H, 6-H), 1.36(s, 2H, 5-H), 1.32(s, 8H, 21-
H, 19-H, 1-H, 7-H), 1.13(s, 3H, 27-H), 0.95
(s, 3H, 30-H), 0.90 (s, 6H, 29-H, 23-H),
0.72(s, 3H, 26-H), 0.69 (s, 3H, 24-H); “C
NMR(CD,0OD, 400 MHz) &: 180.0(C™), 144.9
(C"), 123.9 (C"), 106.6 (C" Lac), 105.0
(C*), 90.9(C”Lac), 80.7(C Lac), 77.0(C*
Lac), 76.5(C* Lac), 76.2(C% Lac), 75.7(C”
Lac), 75.4(C¥ Lac), 74.7(C* Lac), 73.5 (C"
Lac), 72.5(C%Lac), 57.0(OMe), 52.2(C’),
49.5(C’), 48.1(C"), 47.0(C"), 42.8(C"),
40.6(C"), 40.1 (C"), 39.7(C%), 37.8(C"),
36.4(C"), 34.7(C*"), 33.9(C”), 33.7(C*),
33.5(C7), 31.7(C*), 27.2(C"), 26.9(C”),
25.9(C*), 24.5(C"), 24.2(C"), 23.9(C"),
18.9(C%), 17.6(C*), 17.2(C”), 16.9(C?),
15.9 (C*); MS(ESI) m/z; 817.3{[M+Na] "},

(3) 3 A

FREL ¢ 50 mg (0. 05 mmol) .1 50 mg (0. 10
mmol) . NIS 15 mg (0. 08 mmol) I 4A 47 50
mg Al A 25 mL T BB b, il E s, il AR

L MAGE & DCM, SRl H#s i ; T 0 CF4 10
min J5 I TfOH 5 wL(0.02 mmol) SHERE T I v
1 h(TLC 00, JEIF5]: A = 1/1) o MAMLA NaH-
CO, Fff Fll Na, S, O, % K J i, | DCM/H, O #
B, AP JCK MeSO, T4, ok % U A2 i,
IR ZE BRI 7], 5% AR ) 4 R AL 2 BT (kM 7
A =2/1) 2445 A AR d 22 mg, 0% 32.0%

FREL d 10 mg (0. 04 mmol) il A 25 mL [5 JiE
BeXfr, inA Ac, 0 2 mL (0. 02 mol) F1 MeOH 2
mL 3l A G B HE T OB 24 h (TLC &, J F
#]:B =DCM/MeOH =8/1, V/V) ., JAif & Tol,
VR ZEBRIE R, 7R AW F MeOH 41, 1 0k, W 2
DRI, DB ZE BRIV R, IR AR ) 2 e e AT J2 A (o
#:B) glift, ] HL-20 (%65 : MeOH ) 2l {45
P €2 [ R 55 50 R -28 - 4% Y iR-3-0-(2- % 4-2-N-
LT BE-B-D-NHkrg 3 A B 2 ) - (1—4 ) -6-0-"K -2
FHE2-N- Lt 3-B-D-NE g 7 45 55 (3) 8 mg, iR
74.2% , m. p.293 ~296 °C; '"H NMR (CD,0D,
400 MHz) &: 7.25 ~7.35(m, 5H, Ar-H), 5.48
(d, J=8.2 Hz, 1H, 1-H Glu), 5.25(brt, J=2.8
Hz, 1H, 12-H), 4.87 (m, 1H, 3-H), 3.41 ~
4.45(m, 15H, Bn-CH,, Glu-H, Gal-H), 3.60
(s, 3H, OCH,), 3.31(s, 6H, NCH,), 3.07(d,
J=9.4 Hz, 1H, 23-H), 2.85(dd, J=14.0 Hz,
4.8 Hz, 1H, 18-H), 2.04(s, 2H, 11-H), 1.79
(s, 2H, 22-H), 1.68 (s, 2H, 2-H), 1.60 (s,
2H, 16-H), 1.52(s, 2H, 6-H), 1.36(s, 4H, 7-
H, 1-H), 1.30 ~1.34 (s, 5H, 5-H, 19-H, 2I-
H), 1.14(s, 3H, 27-H), 0.94(s, 3H, 26-H),
0.93(s, 3H, 30-H), 0.92(s, 3H, 24-H), 0.90
(s, 3H, 24-H), 0.76 (s, 3H, 29-H), 0.73 (s,
3H, 25-H); "C NMR ( CD, OD, 400 MHz) §:
179.4 (C*®), 171.6 (2C, NHCOCH,), 150.8
(C"), 137.2(C" Ar), 128.6 ~129.4(5C, C**
Ar), 125.9(C"™), 106.7(C"Glu-N), 105.6(C"
Glu-N'), 79.6 ( Bn-CH, ), 78.72 (C*), 75.83
(C*), 74.14 (C*), 73.02(C*) 72.66 (C”),
72.10(CY), 70.26 (C*), 67.55(C"), 56.38
(C®), 52.75(C”), 51.76(C”"), 50.04 ( OMe)
49.3(C°), 48.9(C"), 45.4(C"), 40.8(C"),
37.7(C*), 35.6(C*), 34.4(C™"), 32.4(C"),
31.2(C"), 30.0(C*,C”), 29.9(C"), 29.5
(C'), 26.5(C*),26.3(C"),25.6(C”"),24.8
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(C*), 20.9(2C, NHCOCH,), 18.6(C°), 17.3
(C™), 16.8(C*); MS(ESI) m/z: 905.3{[ M +
Na] ™1,

(4) 4 G AL

WREULE Y e 150 mg (0. 17 mmol ) 1 1 150
mg(0.31 mmol) fil A 50 mL F4# [ B,
A NIS 60 mg F14A 4370 100 mg, B2, i A
AL IMATE/K DCM 2 8 mL, 4 4 i 3 58 43 1%
fiff s VKER VRV A, F-4F 10 min J5 M A TIOH 8 uL
(0.02 mmol ) , J Jij 2% & (TLC K, Ji& FF 5 :
A=3/2), INAHLFI NaS, O, 7 o Flat & NIS,
JNE AR ZR £ AR S T A, BRI AT NaHCO,
PRI i TFOH, A DCM/H, O # 1, 45 HLAH
FHIC/K MgSO, T4, 1o ik, W B DB R, D8R Z5 B %
) FRARZRE AT JE AT (BRI A =3/1) 4iifk,
WAL S £ 130 mg, R 62.5%

W8T TR BRGSO, A Ac, O 2 mL
(0.02 mol) 1 MeOH 2 mL, il A &S, Wi T I
24 h(TLC £, JeHF 5. B = 10/1) , Jn Aid &
Tol, 8 ZEBR 5 , 5% AR W) MeOH 5 i, 3k 0,
WA DB, U080 72 B s 1), R it 28 e S A 2 0 (%
W5 B =8/1) 4lifk, i H HL-20 ( &5 5] : MeOH )
afifb A5 1 €0 B AR 55 BIUR 1R 2848 H liK-3-0-( B-D-
NEE R 78] 2 i ) - (1 —4) -6-0-"F Jk-2- 2 41 -2- O Tk
A HE-B-D- ML H W 5L (4) 25 mg, W 68% , m.
p.274 ~277 °C; "H NMR(CD,0D, 400 MHz) §:
7.22~7.25(m, 5H, Ar-H), 5.43(d, J =8.2
Hz, 1H, 1-HGlu), 5.21 (brt, J =2.8 Hz, 1H,
12-H), 4.91 (m, 1H, 3-H), 4.67(m, 2H, Bn-
CH,), 4.66(s, 1H, 1"-H), 4.49(s, 1H, 2'-H) ,
4.24(s, 1H, 3'-H), 3.86(s, 1H, 2"-H), 3.77
(s, 1H, 5"-H), 3.65 (s, 1H, 5'-H), 3.50 (s,
2H, 6"-H), 3.49 ~3.55(m, 3H, 3"-H, 4"-H, 4'-
H), 3.53(s, 3H, OCH,), 3.32(s, 3H, NCH,),
2.92(d, J=9.4 Hz, 1H, 23-H), 2.84(d, J =
14, 1H, 4.8 Hz, 18-H), 1.92(s, 2H, 22-H),
1.85(s, 2H, 22-H), 1.68(s, 2H, 16-H), 1.59
(s, 2H, 2-H), 1.53(s, 1H, 9-H), 1.46(s, 2H,
6-H), 1.39(s, 1H, 5-H), 1.28(s, 8H, 1-H, 7-
H, 19-H, 21-H), 1.14(s, 3H, 27-H), 0.96(s,
3H, 26-H), 0.92 (s, 3H, 30-H), 0.90 (s, 3H,
23-H), 0.89(s, 3H, 24-H), 0.69(s, 6H, 29-H,
25-H); MS(ESI) m/z: 948.5{[M+Na] "},

(5) 5 MG

FREULE Y j 60 mg(0.08 mmol) ., 1 50 mg
(0.10 mmol) , NIS 30 mg(0. 12 mmol) Fi1 4A /37
i 50 mg fA 25 mL 1B B H, hH A, 8
NS, A DCM % 3 F 0 °C vk A 10 min,
FA TfOH 2L (0. 02 mmol ), i+ T S )i 2 h
(TLC G0, FEFFFH]: A =1/1) o MAMF NaHCO,
FH I Na,S, O3 VK I, Hf DCM/H, 0 # KL, A7

BRI AR b, 28 R AT 2 AT (VR : A =2/1)
alifb A5 1 €0 A AR 55 IR 1R -28- 78 B IiR-3-0-[ B-D-
MR~ LA R - (1 —4) -B-D-Hik i 7 2 B - (1 —
4)-2,6-—-0-" K H-B-D-Ne i > L - (1-4) -2,
3,6-=-0-"N5&-B-D-ML i AL (5)20 mg, Y
26.8% ; m.p. 320 ~322 °C; '"H NMR (400 MHz,
CDCLy) &: 7.15 ~7.23 (m, 25H, Ar-H), 5.31
(d, J=8.3 Hz, 1H, 1-H Lac), 5.27(brt, J=2.8
Hz, 1H, 12-H), 5. 14(m, 1H, 3-H), 5.14(d, J
=7.8 Hz, 2H, 1"™-H, 1”-H),5.06 (s, 1H, 3"-
H), 4.99(s, 1H, 5"-H), 4.88(s, 1H, 2"-H),
4.75(s, 8H, Bn-CH,), 4.65 (s, 1H, 4"-H),
4.51(s, 1H, 2”-H), 3.60(s, 1H, 3"-H, 3'-H) ,
4.43(s, 1H, 5”-H), 4.39(s, 1H, 3”-H), 4.35
(s, 2H, 6”-H), 4.31(s, 2H, 6"-H), 4.24 (s,
2H, 2"-H, 2'-H), 4.13 (s, 2H, 6"-H, 6'-H),
4.04(s, 1H, 23-H), 3.79(s, 1H, 5'-H), 3.6l
(s, 3H, OCH,), 3.53(s, 1H, 5"-H), 3.50(s,
1H, 4”-H), 3.28(s, 1H, 4"-H), 3.26(s, 1H,
4'-H), 2.03(s, 24H, 8 xOAc), 3.19(s, 1H, 3-
H), 2.82(d, J=14.8 Hz, 18-H), 1.80(s, 2H,
11-H), 1.68 (s, 2H, 22-H), 1.62 (s, 2H, 16-
H), 1.58 (s, 2H, 2-H), 1.40 (s, 2H, 6-H),
1.37(s, 1H, 9-H), 1.35(s, 2H, 19-H), 1.32
(s, 1H, 5-H), 1.26 (s, 2H, 21-H), 1.25(s,
2H, 1-H), 1.24(s, 2H, 7-H), 1. 17(s, 2H, 15-
H), 1.16(s, 3H, 27-H), 0.97(s, 3H, 26-H),
0.93(s, 3H, 30-H), 0.90 (s, 3H, 23-H), 0.87
(s, 3H, 24-H), 0.72(s, 6H, H-29, H25); “C
NMR §: 178 (C*®), 152.98 (C"), 126.67 ~
128.45(24C, Ar), 129.78(C"), 101.80(C"),
98.64(C"), 97.76 (C"), 96.69 (C""), 80.16
(C*), 78.00 ~ 78.10 (4C, Bn-CH,), 77.05
(C), 72.93(C”), 75.36(C”"), 74.18 (C""),
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72.00 ~72.10(4C, ¢, ¢, ¢, C*),69.20 ~
67.89(4C, C*, ¥, C¥, C¥), 67.20 ~ 67.89
(2c, C¢¥, C%, C¥, C%), 65.40 ~ 76.87(4C,
¢, e, c”, cY), 56.38(0Me), 50.82(C*),
49.41(C°), 47.34(C°), 46.83(C"), 44.75
(C"), 40.65(C"), 40.20(C*), 39.63(C*"),
34.92(C*), 33.54 (C"”), 32.43(C"), 30.65
(C'), 29.82(C"), 28.82(C*"), 28.47(C”),
26.57(C*), 23.97(C"), 24.70 (C*), 23.54
(C*), 37.47(C7), 21.52(C”), 21.97(C?),
20.63(C'), 18.45(C°%), 16.59 (C*), 16.24
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Table 1 inhibitory rate of target compounds on HCTS in vitro
&Y HE/mmol - L7 il =/ %
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