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AT A8, B LITE AN, H-NMR ,MS S #r #3E . R A MTT ‘{f{ﬂlﬁﬁﬁﬁmﬁéﬁﬁ*%f}\ﬂ?ﬁéﬁiﬂﬁ SMMC-7721 Hy ik
AT IR 3 PR RO K BOE AT A BRL A8k SR ALGW 7 WG MEECN B3 H IO a0 M 8 0k, 3F — 25 i 17 /D BRI 5, 4
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Synthesis and Antitumor Activities of 18@-Glycyrrhetinic Acid Derivatives ZHANG Na', CUI Xiao-yan®,
ZHAO Xiu-mei', LI Dong-dong', DAI Lin-lin', TAO Zun-wei'" ( 1. Tianjin Institute of Medical and
Pharmaceutical Sciences, Tianjin 300020, China; 2. Graduate School, Tianjin Medical University, Tianjin 300070,
China)

[ Abstract | Objective: To synthesize the novel derivatives with the natural resource 18a-glycyrrhetinic
acid and evaluate their antitumor activity. Method: The novel 18a-glycyrrhetinic acid derivatives (7 and 8) were
synthesized by combining the matrine and nitrogen mustard melphalan with the 18a-glycyrrhetinic acid. The target
compounds were characterized by 'H-NMR, MS and elemental analyses. Their antitumor activities against SMMC-
7721 cell lines and their toxicities on normal BRL cell lines were evaluated by MTT assay in vitro. Result: The
compound 7 exhibited a higher antitumor activity and nontoxicity in vitro. In the in vivo test in mice, with the dose
of 6, 9 wmol +kg ", the inhibition rates of compound 7 in HepA tumor growth were 40. 72% and 60. 12% , which
were higher than parent drug. Meanwhile, with the dose of 6 pwmol +kg ™', the inhibition rate of melphalan was
39.93% . Conclusion: The compound 7 exhibited a high antitumor activity against hepatoma cells, which is worth
further studying and developing.

[ Key words ] 18a-glycyrrhetinic acid; derivatives; combination; traditional Chinese medicine;

antitumor
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P 3 7 TG AT R R B BIF S T 3 ek B 3 R A6 ik
T — R BT AT R B R
YR T B AT TS 1) 4 O T ) 0 24 4 5 A
FEZ I, LN T4k 2 3R A 5 10 T 1 90 25
(R 5T A S i [ A A 5 2% T e e B
Parida %{81 UHERRBRRMNEEREITERTH
FUROXAN 2717 4 9, Wb 75 % AT 40 ffd BEL-7420
1 HepG2 BLAT 58 B 2% 3 1, W %o 1E 55 40 . LO2 7=
SRR, HoA — G B P . AR i 1 - BT A6 g
P T A i T — 2R 8 H RO R R B T R 2 L RUR
IR 5 T A, A B T A AR 4 B
PRI b A5 TR 50 0F 552 H 0 Y I 2 — o 3 A L T
F) 50 T 1) A, LA HG S 2 8 3 9 70 AT L 1
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Fig.1 Synthetic route of target compounds

1 #Fe
L1 U CK40 AUE'E G 58 ( H AR AR ) ,

BB16/BB5060 %! CO, K 3748 ( L J1 B R A AU A
FRZN ] ), Infinite M200 U i I 6 33 46 I A% ( Tecan /24
Al ), AC-P400 7Y 4% i 2L 9% AL (% £ Bruker 23 H] ),
Vanio-EL %I 76 % 4 #1 AL (8 F % A K2 Al ),
VGZAB-HS R BT ( By HErp EABR A o

1.2 &5 PO O3 i S mk R ( MTT) ( Scientific
research spescial 4% # ), RPMI1640 %Y 1% i 3t
(Hyclone 23 ]) 80 A= 4 L7 (B DU 25 A9 T 72
MR BRZ 7)) 3 A9 SMMC-7721 ¢ K i 2 24
BEE RS it . SPF 2 B B Fh /I B d of A RS
7R T B A B 2 g T A RS R 2 I 5T T 3 i S
5 e R AL [ 3h 9 R W IE S SCXK (%) 2009-003 ],
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7S SCAE R 40 Al L 0 99 57 2 ORI 56 i & 0 H
YR R , He P vy 2 8 B AT 0 e 988 15 1 EL S IR IE
HANN, B B A R A A T
ASEREIIRE . RIECAE N RIT I LIP3 2 50k
VERRRT I A 2 R T A0 3R 2 1 DA O v A e
2= FERIME IR o A SCH H DF & e D 37 2 B A
JHFHEL 1 0 O B Y 0 18 - R R 3 4, BT A AR
THE KBRS WA A (G 7) 5 A 24 5
TR LYRECE 18a-H F KR B4 15 5
HERMR-LECHAEY (LEY 8) , Fmhxh B Frfe
W0 B A N SN IR I P AT TP . BT R
YR AT A= W A5 A T 00, B S B B AT B3 1, AR AR,
SE , BA BB TR S BAR S U LI 1,

ft, 18a-H B KR (fit5 140113, Ki%EE S A Y H
ARABRAF) B (it 131021, £ w2 #0024
WAL TAHRA D), ¥ S0 (5 130821, £ i HL#F
WA= 4k A BRS A, k£ (45 20140116, 75
T SEEAL 2 A BRA W), B & i 400 (PEG400,
ML EURAE TA R A ), — B A ( DMSO ) 45 5
AR 34 Ay ] 7 0

2 FHiE

2.1 HERBATAY G L

2.1.1 13-(2-B8) CHESZW () MEm T
100 mL () = FOfF A 2 . 40 mL, N, 2544 1
A& JBEN 0. 12 g, iIn#F] 50 C, ¥4 22 2 b 58 42 ) B
EE . ¥ 2.46 (10 mmol) LG 115 T £ %
15 mL, % m 2] FiR son b, TR F) 60 °C b 23
hy BAJK 10 mL, e W2 1k, =S H e (20 mL x3)
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I, TCACBI R B T 8 L3k U E 2 A5 €5 IR R
iho JHOMR OTR-CBE(85: 1) Ye I W 5 47 #E 435 7
B E Y 2(2.15 ¢,69.8% ) o IR B[ K, RS
5} 0.38( TR L M- 5: 1), mp 57.2 ~ 58.2
°C ,'"H-NMR ( CDCl,, 400 MHz),8,:4.32 (dd, 1H,
J=12.9,4.4 Hz,17-He) ,3.94(td,1H,J =10.0,5.6
Hz,11-H) ,3.80 (dd,1H,J =5.5,2.0 Hz,17-Ha) ,
3.68 ~3.65(m,2H,19-H) ,3.57 ~3.48 (m,2H, 18-
H),3.05 (m,1H,13-H),2.79 (dd,2H, J=16.4,
13.4 Hz,2,10-He),2.59 ~2.41(m,3H,2,10-Ha,
14-He) ,2.26 ~2.19 (1H, m, 6-H),2.07 (1H, s,
OH),1.98 ~1.37(14H,m,14-Ha,CH,CH,) , T
G301, Cp Hyg N, Oy, SEIAA (3F53 18 ) : € 66. 18%
(66.20%); H 9.16% (9.15%); O 15.58%
(15.56% ); N 9.08% (9.08% ), MS (ESI) m/z
309.3[M +H] ", 53CER[10 ] HziE — 3,

2.1.2 3-Z[E-18a-H F KRR (6) A T 250
mL = R AR I A AL S #7510 mmol )4. 70 g, =
ZRE(71.7 mmol) 10 mL, DMAP(1 mmol)0.12 g, 2
BR BT (52.9 mmol)5 mL FIPY S Wi 150 mL, = J5 5
FE 16 b U e 45 75 9% B0 [ O v o P U e -
FEE(1:10) IR A WHEAT VeI, A (35 7 s AL & )
6(3.51 g,69.2% ), P&k, Rf R 0.35( =4
FHde-HEE 1:12), mp 322.0 ~ 323.8 °C,'H-NMR
(400 MHz, CDClL,) 8:5.65 (s, 1H, 12-H), 4.52
(dd, J=11.6,4.8 Hz, 1H, 3-H), 2.36 (s, 1H, 9-
H), 2.24 (s, 3H, 3-00C-CH,), 2.18 (t, J=10.4
Hz, 1H, 18-H), 2.03 ~1.97 (m, 2H, 21-H),
1.70 ~1.57 (m, 8H, 1,6,7,22-He, CH,, CH),
1.47 ~1.39 (m, 7H, 1,6,7,22-Ha, CH,, CH),
1.36 (s, 3H, 29-H), 1.24 (s, 3H, 27-H), 1.16
(s, 3H, 25-H), 1.13 (s, 3H, 26-H), 1.07 ~1.01
(m, 2H, 15,16-Ha), 0.88 (s, 6H, 23,24-H),
0.84 (s, 3H, 28-H), JLR /37, Cy, Hy O, SEMIE
(i 8 ). C 74.94% (74.96% ); H 9.46%
(9.45%); 0 15.60% (15.61% ), MS (ESI) m/z
511.3[M-H]

2.1.3 kT A GEE HEEw (5.0
mmol)2. 56 g & T & H %E 100 mL 1,0 °C ¥ N5
454 (4 mL,42.5 mmol) , P HE 0.5 h, 4k 2 N
I R N 2 h, JiE 7% 15 B A iR W, i T @ W g
30 mL & . F 250 mL = 11 8RS B8 4 v
AEE ) 2(6.0 mmol ) 1.85 g, ML BE (61.8 mmol)
5 mLA & H %% S0 mL, ki B i hn b — 2 45 1

PR ISW, Z N SO 24 h, TLC R R 2 0 i B
SR WA U8, ZE K Ve BB OR, A W B WA T,
TCoK G BR A0 T o U8 B 2R AR B R L . T
AU - TR TR (50 3) IR & Wk AT Ve, A 43 70
B S Y 7(1.16 ¢,28.9% ), [ o [ {4, Rf
BHh 0.34 (A MEE-Z PR O FR 1:1),mp 118.4 ~
121.5 °C ,'H-NMR (400 MHz, CDCL,) &:5.68 (s,
1H, 32-H), 4.52 (d, J=11.7 Hz, 1H, 17-He),
4.33 ~4.17 (m, 3H, 19,23-H), 3.85 (d, J=4.7
Hz, 2H, 18-H), 3.49 (s, 1H,11-H), 2.82 ~2.77
(m, 1H, 17-Ha), 2.36 (s, 1H, 29-H), 2. 14 (d,
J=13.1 Hz, 1H, 14-He), 2.05 (s, 3H, 23-00C-
CH;), 2.04 ~1.92 (m, 4H, 14-Ha, 2,10-He, 6-
H), 1.87 ~1.78 (m, 2H, 2,10-Ha), 1.73 ~1.56
(m, 15H, CH,, CH), 1.47 ~1.32 (m, 11H, CH,,
CH), 1.17 (m, 9H, 43,44-CH,, CH,, CH), 1.12
(s, 3H, 45-CH,), 1.10 ~1.00 (m, 3H, 15,16 ,27-
Ha), 0.89 ~0.87 (m, 8H,46,47-CH,, CH,, CH) ,
0.82~0.78 (m, 5SH, 48-CH,, CH,, CH), &%
Br, Ch Hyy NO,, SN (351 ): C 73.26%
(73.28%); H 9.20% (9.19%); O 13.97%
(13.95% ); N 3.49% (3.49% ), MS (ESI) m/z
803.5[M+H]",
2.1.4 fLFi# 8 AR T 250 mL = Hf AR IR
IMAAL G 3(10 mmol)3. 07 g FITE/K I EE 150 mL,
VKV T i — SN 6 mL, Vi ER JE vk B £ 1 h, T
MZE 55 CHIL N 4 h, WEZE O M 2 A3 i —
SO, A K 30 mL, 961 A B R S0AN I WM pH
8.0, =4 W LE A ML (60 mL x 3) , & JF < WUl , &
K Na,SO, T8 %, W W4 13k & 1 4(2.40 g,
72.0% ) o R E K, RE{E A 0. 56 (A7 i ik -2 iR
Mg 1:2) ,mp 201.1 ~202.3 C,,

KA &Y 6(5.0 mmol)2.56 ¢ % T & H bt
100 mL A7,0 CiE =Bt 4 (4 mL,42.5 mmol) , %
EAEE 0.5 h, AR S A 13 BNy 2 b, E 25 A5 85 £5 T
R, T AW B30 mL g, 7250 mL =11
(5] & I P AR U AL 5 ) 4(6. 0 mmol ) 1. 91 g, B¢
R #0 (5.0 mmol )0. 69 g Fl — 5 H £ 80 mL, yK¥#
TN b — 20 S W, BRI 24 he U
WA UE , 2RI K PR B, S I WA T, oK
B R B T 4% O DB e ZE A B A IR WL v . R A
BE- MR O (4 D IR A W17 Ve, #4135 2 2515
Hirfb &9 8(1.13 ¢,27.8% ), K, Rf {H Ny
0.52(AiHEk-Z R 4ME 2:1) ,mp 137.6 ~141.2 °C ,'H-
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NMR (400 MHz, CDCl,) §:7.02 (d, J=8.5 Hz,
2H, Ar-H), 6.75 (d, J =7.6 Hz, 2H, Ar-H),
5.62 (s, 1H, 12-H), 4.91 ~4.86 (m, 1H, 31-H) ,
4.51 (dd, J=11.6, 4.7 Hz, 1H, 3-H), 3.78 (s,
3H, 31-0-CH,), 3.70 (t, J =6.2 Hz, 4H, 2 x
CH,Cl), 3.63 (t, J=6.0 Hz, 4H, 2 x NCH, ),
3.12 (dd, J =14.3, 5.1 Hz, 1H, 32-H), 3.02
(dd, J=14.1, 6.3 Hz, 1H, 32-H), 2.33 (s, 1H,
9-H), 2.05 (s, 3H, 3-0-CH,), 2.02-1.91 (m,
3H, 18,21-H), 1.82 ~1.38 (m, 15H, 6,7,22-He,
CH,, CH), 1.34 (s, 3H, 29-H), 1. 15 (s, 3H, 27-
H), 1.10 (d, J=10.6 Hz, 6H, 25,26-H), 1.05 ~
0.97 (m, 2H, 15-16-H), 0.88 (s, 6H, 23,24-H) ,
0.77 (s, 3H, 28-H) . JCZ4#1,C, H, CL,N,0, 5
M (& (). C 67.85% (67.88% ); H 8.18%
(8.17%); O 11.81% ( 11.79%); Cl 8.72%
(8.71% ) ;N 3.48% (3.49% ) , MS(ESI)m/z813.5
[M+H]",
2.2 H R R AT A PR AR I S 40 i SMMC-7721
B4 00 4l 9 M ROGT IE R 4R MY BRL B9 R PE MTT ik .
B F X550 K 101 SMMC-7721 (14 441 i 45 0 35
F 96 fLIEFM b, B TR CO, B MR 5524 h
Wi, B fLAM A 8.0,16.0,31.0,63.0,125.0,250.0,
500. 0,1 000. 0,2 000. 0 pwmol-L ™"y HARF=% , 5L
100 pL, 15348 h 5 A MTT %3 10 L, B2
4 h 53k LIEW, AL A DMSO 150 wL, 4
PERYRFE 5 min, FH 6 4 28 46 00 A 7 3 4 570 nm
Ay X 100% 1158 B A5 4 X5 b Jeg 40 i A K 0 0 4
ROGH) IC, fH . FAERA MTT 355t 2 4~ H dr =
Wy %ot K BLIE H FE4I M BRL (9 A K 0 skl 7 P, L A 45
YEJ7 2 L
2.3 HEWRERAT A P Ok N B R vE AR
AR ST b 38 75 P A o A R R R AT A it — A
HEAT /I BRAA PR 0 b Jg 3 R A A . B ST i
HepA /N T B MR AR, F BboJd B A )5 Wk H , il
BLAr M R 2 | 36 1O 4L A 18- H B Uk R 4 135
REG R AL, B4 20% 1) PEG400
KW, 10 ~ 14 H/240, Hop R R4 45 T
XF IV [ 20% PEGA00 7K 3 W, Ho A4y & 41 45 7 M i
I AL S Y . 4% R 0.2 mL/20 g PEAT I B I
WA (ip) 1 Ko 4257 dJAbFE  FI BRI FRE .
o IR R = (1 — IR 41 ¥y 5 /%) IR 417 1y
) x 100% TR E e 3

. 40 -

3 #R

3.1 H RO R AT A W % R T 8 40 i SMMC-7721
R A0 o] 3% P RO IE B R A BRL & DL 18a-
HROR R 5 S0 £k Gt AT xR LB 7,8 X
SMMC-7721 24 Jfd iy J00 ] 335 4 28 55 % RRBR AR 25 97,
He &5 7 s T a5 8 mEL S, A Xt
R BRUIE & 40 A ( BRL) (9 JL-F- o4 i s . P et
G T 3E— 25 3E AT /N B P9 e i 98 0 1 T T
G E 1,2,

®1 BHRUEYWI ARFEHERE(SMMC-7721) 4k 5h Hi B 5 & 14

1C,,
Table 1 In vitro antitumor activity IC;, of target compounds on
SMMC-7721 wmol - L.~
[lR<2 7] 1Cy/pmol - L ™"

7 85.7

8 178.2

18- # K 2 211.2

L2 1270.0

EEC 199.0

#2 BH#WWAEY S MIKREST BRL IEHE 408 %
Table 2 BRL normal cell inhibition rate of 5 different target

compounds %

‘Z’{k’fﬁ/umol-L’]

(lacs ]

31 63 125 250 500
7 3.73 4.30 6.21 6.77 8.30
8 19.13 23.24 51.79 82.32 86.53
Ekt 7437 85.97 85.88 85.03 84.28

3.2 HERmBATAEWRERNSOE SN 5
e X B A LR A B T A5 L Rk
18a-H B YR ¥t 25 4 i /N B HepA iR 1) A= K¢,
oG 7 SRS M T L ) Y R R
EF M 18- H B YR, rh IG5 it 41 i 93
BT 18a- H kIR, 45 5 W3R 3,
4 iTig

AR SO A A H B R AT A ) R AT B v 9
TR B A P A0 8, MTT 45 51 7R ¥ 2085 18a-H
TR R PG B & AL B T IR T E Y
8,51k C o 181 B R R, X K B IE # A 41 g
(BRL) W JL-F- I 40 Mu # M. /D B N 45 25 37 it o
6,9 wmol-kg ™' fbA ¥ 7 X HepA il i 184 % 43
Bk 40.72% 1 60. 12% , flt THEAKR 254 18a-H FEIK
FiR, T 45 25 7 B 6 pwmol - kg ™' Y € B 4 I K
39.93% . PRCH SR BRAT A 7 94K N A1 Bt i i



A=

5501 %45 19 1 FESXEAFESRE Vol.21,No. 19
20154 10 A Chinese Journal of Experimental Traditional Medical Formulae Oct. ,2015
F=3 UEWTIH/NRIE HepA ERKMHEMER (2 +5)
Table 3 Compounds 7 growth inhibition on HepA tumor cell in mice (x +s)
bl EILYEAE YR TE/ g
20 5 . JAHE/ g I8 2/ %
/pmol kg~ iR AN iRl 4t
fir 98 Xof B - 12 12 21.4+1.1 29.3 4.5 2.772 0. 742 -
ESi et 6 10 10 21.2£1.6 29.5 3.4 1. 665 0. 654" 39.93
18a-T FER R A 6 12 12 21.5+0.9 30.8 +3.5 2.162 0. 728 22.01
eawT 3 12 12 21.2£1.2 27.4£3.4 1.833 +0. 485" 33.87
6 12 12 21.3£0.8 28.4£2.7 1.643 £0. 867" 40. 72
9 12 12 21.1+1.3 28.0+1.9 1.105 0. 52323 60. 12

T 5 X IR AR B P < 0. 015 5 2505 A A EY P <0. 0555 18a-H REK MR M L P <0. 01,

Pk LT JCEE RIE T, TR A9 /R R PRI H AT IE
TEdE— L5 .

WSS H R PG R R T S
AR e U PR ) A P [ A B v T A M R )
JFF IR B A P9 SMTE I 88 T PR R 4R s, T e T 2
A A BRI A T, 45 H 5 O R 0 988 0™ A2
PRI VR o DRI s H e R A DA — Bl A i 5t
(19 S 1) A3 A A 0 i, A T 280 M S8 1o 7 8 0 3k 24
PR e B T — 2 B SERT . AR SO H RO R
3 A= WM I D BT R 8 15 RO S A R N
T B JEF L 16 70 PR o 10 Ak 5 0, 26 T S B mT A R
AR Ak AT 0 T 1) PR 2590, O T R H REIR
TR AT A2 10 ) 245 Ky A s AT PR 16 PR ST BRI 2 %
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