AR & Wb b A& Drugs & Clinic F2o% FuH 20145 11 A * 1199 -

HERE - EEWEAMAOE R R LR

koo, Apeak b RAMEL AL RERD M
1. REEWEARE LT, R 300020
2. RFERIKRZE WFRAEREG, R 300070

8

W OE: BM WA EIRER - WSWME A, I IARAMUM R AT, AE DRI, 18a- T HLIR IR AN
18B-H B KR R k), Zeid np. b BRALAE & 55 RNA S H PRSP H BRI - WS WA EY), FERM MTT S L1
ARSI TERE 9T . R BIHIFE R T HAR =W H KR - 552008 &4, FIF MS Rl 'TH-NMR ik T 454 (A4
PESEE T, HEIRER - &S0 E AW IR S s T H BRI RS S0, LT RAEES . 86 HEHERER - &
SRS AW AT RAF BRI, U 4 A K= R AU I, (EAR I — BT RS

KR HEIRIR - WEWMEGY); HEIRR; WS GG RESs BuUMEETE

hESZES: RI14; RI66 XERFRERD: A XERS: 1674 - 5515(2014)11 - 1199 - 04

DOI: 10.7501/j.issn.1674-5515.2014.11.026

Synthesis of glycyrrhetinic acid-matrine complexes and their antitumor activities
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Abstract: Objective To design and synthesize glycyrrhetinic acid-matrine complexes, and to evaluate their antitumor activities in
vitro. Methods Sophocarpine, 18a-glycyrrhetinic acid and 18B-glycyrrhetinic acid were used as starting materials to synthesize the
target compounds glycyrrhetinic acid-matrine complexes by addition, oxidation, and esterification reactions. The antitumor activities
in vitro were evaluated by MTT method. Results The target compounds glycyrrhetinic acid-matrine complexes were synthesized and
characterized by MS and '"H-NMR. The in vitro antitumor activity experiments showed that the antitumor activity of glycyrrhetinic
acid-matrine complexes were higher than those of glycyrrhetinic acid and matrine in vitro, and were better than control drug
melphalan. Conclusion The target compounds glycyrrhetinic acid-matrine complexes have good antitumor activities especially
against hepatoma cells, which could be a valuable candidate for further development.
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1.1 48§

JI—500 Y LR Ci BT AR IR A AR ) s
AB135—S BIHL-Fo TR PR - 95 2400
HIATD; DF—101S FEAE IR I ) 5+ 45
(DL THRAERA BRI A F]D; RY—1 BB
AL ORI HTHES ) SHZ—D (1D A3
KAFEAIE ORI T ) KQS00DE
RSB PR RS (RIS R A TD;
AC—P400 WAL AR (Hit: Bruker A7) );
VGZAB—HS M 5% ; Vanio—EL 0 & HH{X
(R [E A G AT BBL6/BB5060 14 #% CO, 157544
C g BIRHEAER A R A F]D;  Infinite M200 B
G KA (Tecan A7) ).

12 X%

BLRmE R H=95%) &5 JRESH=>
98%) ¥ H Ehith AR A T AR AR 3%
© R E=95%, IR INT A4k 22 AT B2 ) D
18a-H H R (i $=98%, KNiEFXRCEYH
REMRAFD: 18B-HHIXIR (i =95%, L
BRI THRATD: & W, 2 B ATy
M2 s AR5 (CHCl) AT CaH,
A, MbsEfE AT KOH 2%, — HI ALV AK
(DMSO) S5 H A 1KG0I24 4 [ 7~ 73 A4l o

MTT(Scientific Research Spescial /A 7 ); RPMI-
1640 5725k (Hyclone A 7]); A2 ChtMH Py
Y TR PR A D AFLEYE MCF-7 41
Mokk. AFFHE SMMC-7721 4 ik [ ATCC.

2 FiEE4%R

2.1 ERERSD

211 13-QQ-FRIE)LFIEH S (D WEl% T
SR 100 mL — FVBSRH IIA T4 £ — B 30 mL,
Ny R N2 0.10 g, THEZE 50 C, Hiidkx
No FRNZ2 5T, I, A EIREE . B
MR (2.46 g, 0.01 mol) ¥ T 10 mL & "+,
AN LR RN, B#EiTHER A 60 C, TLC
PNER R SRS, 230 5, JEORHRNVSEA . )
SO 10 mL /KZE N, FAEPTAEL (15 mLX3),
HIHAERGR, TK NapSO, TR, WIEIRS1S
FEOHPIRYIHL . A 3, BEIR OG- L
(80 : 1) PefifguR e taltife 2.12 g, Wk 68.8 %,
RE{E7 0.38. 73 53N C17HpsN,03, TEER 73T (%)
C (66.18), H(9.16), O (15.58), N (9.08); ESI-MS

milz: 309.33 [M+H] . '"H-NMR (400 MHz, CDCl3)
5: 432 (1H, dd, J=12.9. 4.4 Hz, He-17), 3.94
(1H, td, J=10.0. 5.6 Hz, H-11), 3.80 (1H, dd,
J=5.5.2.0 Hz, Ha-17), 3.68~3.65(2H, m, H-19),
3.57~3.48 (2H, m, H-18), 3.05 (1H, m, H-13),
2.79 (2H, dd, J=16.4. 13.4 Hz, He-2. 10), 2.59~
2.41 (3H, m, Ha-2. 10, He-14), 2.26~2.19 (1H,
m, H-6), 2.07 (1H, s, OH), 1.98~1.37 (14H, m,
Ha-14. CH. CHy). 53k i A—5.
2.1.2 3-3E-180- T HLIRIR () 1+ 1) 100 mL
ZHEER T, N 18a-H H KR (0.60 g, 1.27
mmol), ¥ T 50 mL PUSIRIR T, UKt & F22lg
WEEEr (Jones) X 5 mL, W%hN4s A AW
To i AR A ERERth, GhEids 1.5 h, TLC BREF R
NERE, JRRHR N SEAT, R NAR R FINAK 60
mL, 17 Ay, #hig, IEUFHKREKZ Xk
BAEKVEW pH R 6~7, Yol B2 T4 45 (1 (0 A
14 0.56 g, EH 95.0 %, REAEHA 0.58. mp 293~
295 Co 43T CyHuOs, JTUHEMT (%): C
(76.76), H (9.64), O (13.61). ESI-MS m/z: 467.5
[M—H] . 'H-NMR (400 MHz, CDCl3) &: 5.74 (1H,
s, H-12), 3.00~2.93 (1H, m, H-9), 2.69~2.59
(2H, m, H-18. He-2), 2.40~2.33 (2H, m, Ha-2.
He-21), 2.23~2.19 (2H, m, Ha-21. He-1), 2.05~
1.81 (5H, m, He-6. 7. 19, Ha-1, H-5), 1.69~
1.52 (4H, m, Ha-19, He-15. 16. 22), 1.49~1.41
(4H, m, Ha-6. 7. 15, 22), 1.38 (3H, s, 29-H),
1.32 (1H, d, J=6.3 Hz, Ha-16), 128 (3H, s,
25-H), 1.23 (3H, s, 27-H), 1.18 (3H, s, 23-H),
1.11 (3H, s, 26-H), 1.07 (3H, s, 24-H), 0.85
(3H, s, 28-H).

2.1.3  3-FRAE-18B-H Rk (3) Ml &
G 2 MTIERIS AT 3, R A 95.0%,
Rf{E 4 0.58. mp 307~308 C. 2> TR A CiHasOs
JCEHT (%): C (76.76), H (9.64), O (13.61).
ESI-MS m/z: 467.5[M—H] . 'H-NMR (400 MHz,
CDCly) d: 5.74 (1H, s, H-12), 3.00~2.92 (IH,
m, H-9), 2.68~2.59 (2H, m, H-18. He-2), 2.40~
232 (2H, m, Ha-2. He-21), 2.23~2.20 (2H, m,
Ha-21, He-1), 2.05~1.81 (5H, m, He-6. 7. 19,
Ha-1, H-5), 1.69~1.51 (4H, m, Ha-19, He-15.
16, 22), 1.49~1.41 (4H, m, Ha-6. 7. 15. 22),
1.38 (3H, s, H-29), 132 (1H, d, J=6.3 Hz,
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Ha-16), 1.28 (3H, s, H-25), 1.23 (3H, s, H-27),
1.18 (3H, s, H-23), 1.11 (3H, s, H-26), 1.07
(3H, s, 24-H), 0.85 (3H, s, 28-H). 5 kil
B HEA 5L
2.1.4  13-[2-3-3FE-180-H B IR kIl 55 ) 248 FE 7
Zh (4) 1HI4 F) 100 mL = B, Ak
4412 (048 g, 1.0 mmol), ¥ T 50 mL CH,Cl, H1,
VKA T RN I B 1 mL, Wnse e A
FWAIEFE 0.5 h, BRERHRETE S 50 CHEIGRAY. 2 h,
SN SE IR AEAT MR Y, BT NP RN
T 100 mL = HgEEIE T BRI T 30
mL CH,CL 1, 5 HUEA# 1 (0.92 g, 3.0 mmol)
13 mL MEBEE T 20 mL CH,CL, 1, AR5 Tk 4%
PE RS2 N3] IR PRI ) CHLCLy W T sy
2920 1 h, WIN5EE G T2 Sk iR 16 h,
TLC SRS SNV BERE, JsUBF S N 584, JHs W4t i
PRI . AR 7 25, Ak - SRR 20
(4 :3) PElARR e ta il 44 0.20 g, WA 30.8 %,
R {4 0.24. 53T 38 CysH70N,Og, TEE AT (%):
C (74.35), H(9.31), 0(1267) N (3.68). ESI-MS
miz: 759.9 [M+H] . '"H-NMR (400 MHz, CDCl;)
5: 5.69 (1H, s, H-32), 4.35 (1H, d, J=11.0 Hz,
He-17), 422 (2H, t, J=4.4 Hz, H-19), 3.99 (1H,
m, Ha-17), 3.85 (1H, m, H-11), 3.67 (2H, t,
J=9.6 Hz, H-18), 3.08 (1H, m, H-13), 2.99~
291 (1H, m, He-14), 2.82 (2H, m, He-2. 10),
2.70~2.42 (4H, m, H-6, He-22, H-29. 38), 2.40~
2.33 (1H, m, Ha-22), 2.30~2.13 (4H, m, Ha-2.
10. 14, He-21), 2.12~1.80 (11H, m, H-5. 7.
8. 25. 39, 41, He-9. 12, 21), 1.65~1.36 (13H,

0. X [0) O\/\OH

%y 3E18a- 1 EIKR
3 3-FRIE-18B-H H IR

m, H-3. 4. 49, Ha-8. 9. 12, He-26. 27. 42),
1.38~1.19 (13H, m, J=16.0. 12.0 Hz, Ha-26.
27. 42, H-35. 36. 45. 47), 1.16 (6H, s, H-43.
44), 1.09 (6H, d, J=15.0 Hz, H-46. 48).
2.1.5  13-[2- (3-BRIL-18B-H AR ELIEHE) 253K
WS (5) Ml RIS 4 7
#A B 5, WK 32.1%, RE{EN 024, 27Nk
C47H7oN2Og, TCE AT (%): C (74.35), H (9.31),
O (12.67), N (3.68). ESI-MS m/z: 759.9 [M+H] .
'H-NMR (400 MHz, CDCl3) d: 5.69 (1H, s, H-32),
435 (1H, d, J=11.0Hz, He-17), 422 (2H, t,
J=4.4Hz, H-19), 3.99 (1H, m, Ha-17), 3.85 (1H,
m, H-11), 3.66 (2H, t, J=9.6 Hz, H-18), 3.06
(1H, m, H-13), 2.98~2.92 (1H, m, He-14),
2.82 (2H, m, He-2. 10), 2.69~2.40 (4H, m,
H-6. 29. 38, He-22), 2.39~2.32 (1H, m, Ha-22),
2.31~2.13 (4H, m, Ha-2. 10, 14, He-21), 2.13~
1.76 (11H, m, Ha-2. 10. 14, He-21, H-5. 7.
25.39. 41, He-8. 9. 12, Ha-21), 1.63~1.38 (13H,
m, H-3. 4. 49, Ha-8. 9. 12, He-26. 27. 42),
1.38~1.20 (13H, m, Ha-26. 27. 42, H-35. 36.
45, 47), 1.16 (6H, s, H-43. 44), 1.07 (6H, d,
J=15.0 Hz, H-46. 48).

H AR AW s 2 LI 1.
2.2 {RIMNEMIRLE

M MTT 308 H b5 46 & 99 08 N A 9
SMMC-7721 4 f AN FLIR S MCF-7 4 i i) 44 ih
JENEPE, DL 18a-H HIKIR . 18B-H KRR 5 S,
FE AT B THaEU R KPR R 4F
AR, I 5 X 10°/mL 40 AR . K A R R

(1) LS
2) Mk

4 13-[2-3-FIE-180a- H R TG 2483k

1%
5 13-[2-(3-FHE-18B- H Bk BEILIE) 2 ALy &
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ik
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Fig. 1 Synthetic routes of target compounds
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Fi¥ 96 FLEGFEMRCT, 4L 100 uL, ZrFEsh4l. X
IR CRIERRD fis Al (AR, 4
E AN AL TIEE CO, B 7R 7 24 h #oM,
MAZAEY) (AP DMSO #i#J5H PBS
Fke), XHRALIREE 700 8.0. 16.05 31.04 63.0.
125.0. 250.0. 500.0. 1000.0. 2 000.0. 4 000.0.
8 000.0 pmol/L, ¥ hZHIKE 54 1.04 2.0 4.0.
8.0, 16.0. 31.0. 63.0. 125.0. 250.0 500.0. 1 000.0
umol/mL. 4L 100 pL, 5% 48 h i\ MTT, %f
fL 10 pL, FREFRAE MY 4 h 52 BiEw, Rl
JIA 150 uL DMSO, 7 VARFEIR FH%E 5 min, H
W I S A AR 570 nm YK Ab I & B AL IOk
BE A AH, vHEBI T bR 40 A AR K P R
FREHIHRRSE (ICs). W 1.
WHRE= (4 yw—A ) 14 4w
*1 BiHHEH3 SMMC-7721. MCF-7 By &1t
Fig. 1 Cytotoxic effects of target compounds on SMMC-
7721 and MCF-7 cells
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18B-H B K 1 211.2 1452
e — —
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MTT &R EREAEEY 4 F15 X AN
SMMC-7721. AFLBSE MCF-7 40tk ik oM
SRS PR S TR S H BRI, AT R
A, UL I g 4 M 2B A A e e A A
o Horbim it o bR B 18a-H Bk - W52 E &
PP i PE LT 18B-H kR - SR &
Wy, TRE SR AL A A o, IR
B2, NN BRI AT, R R
PURAFIE A Rr it — DA TR

ARSNGB IR IR SAEAT PR, DA
IR AV IR IRk, 2 A FRfbge 2%
RNAT R T BEsES Y, I64 MS Fil 'H-NMR 253

RS LUIE . HARE S W) B A — E PURRE T,
N TR EA A R BE IO 5P T — € 1 el
WM TAE, CHILAEYE R B e TSR, A
S BT A B B L, R ERE, RETRAERE —
A2, BATEE N A5
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