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Preparation of licochalcone B and its derivatives and their anti-cervical
cancer activity

MIHRIGUL Mamtimin, YANG Zheng, MOURBOUL Ablise’, HAZIRTIALI Ahat

(School of Pharmacy, Xinjiang Medical University, Urumgqi 830011, China)

ABSTRACT: Objective To extract the total flavonoids from Xinjiang Glycyrrhiza inflata, isolate and purify the
licorice chalcone B, and synthesize trimethylchalcone B to compare their anti-cervical cancer activity in vitro.
Methods Total flavonoids were extracted by ultrasonic assisted ethanol extraction and were purified by polyamide
and macroporous adsorption resin, and monomeric licochalcone B (compound I) was separated and purified from
total flavonoids by thin layer method. At the same time, using substituted acetophenone and substituted benzaldehyde
as raw materials, trimethoxychalcone B (Compound II) was synthesized by Claisen-Schmidt base catalysis. Human
cervical cancer SiHa and HeLa cells were used as in vitro pharmacological experimental models, and was used as
positive control.The inhibitory activity of two compounds were determined by methyl thiazolyl tetrazolium method
on the proliferation of cervical cancer cells. Results At a concentration of 1-100 pg/mL, the inhibitory rates of
compound I on SiHa and HeLa cells at 24, 48, and 72 h were 2.99%—75.39%, while the inhibition rates of
Ccompound II in this concentration range were 0.76%—86.14%. Conclusion Ultrasound-assisted ethanol reflux
extraction and polyamide/macroporous resin adsorption column chromatography are feasible methods for preparing

high content flavonoids from Glycyrrhiza inflata. The methoxylation of Glycyrrhiza chalcone B can significantly
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improve its anti-cervical cancer activity.
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AT FHVERHMR) SR R A A AT VR B A
W PUEALR, B —E MR TIEE, RNILAEREITIR
26 P2 ) 0 i 2 ot o LA e e B I PR 12

H %2 Bl B(licochalcone B, Lico B)J& MK SR H &
R R R AR A B2 & . WA, Lico B
HAHRP PrEOoer 55 22 5 BH B A 458 B il %
Py, BEAL . BB BURTR KB . AR R
o BB I8, Lico B U HA B & ABTIRvE 1, &
FE 100t e 22 240 P 33 5 05 e 40 % 4 ) S 2
i O Heln, Lico B DAy JBEAK ST A [RI R 1
FRB B T24 ARHat VR FLIRE MCF-7 20 A
UL S O BeIR A0 9 HN22 F1 HSC4 40 fry He g,
X R BRI AR ML A375 F A431 AT PR T-AE A o ik LE R o 4l
FW] Lico B X FIAY7 Z R HA AL .

TR AR, BT A R T2 43 1 Ak A 25
WA AR, PRt DA ) i e e v 2 B % 114 B T 2%
WA A 22 5 o RATTFETT A A ST o BT
15 S AN e O B S HEE 721 B A R g R g T e e
YIRS E U LI R I, IR T SR RIS R B
BB SRR P I S At S R TR R R U, R
JR AR EAR A FRATTA E SAFRXT SR o

SR Lico B A —E MIMFFE i, (HILE AR, KRR
B e, 0 H i T Lico B b5 &A 3 MR,
GRGTRE S, @il 4 A, R E ik ae 15 E
Lico B!, X f#if3 Lico B 14 AUALAS &, 24 F~f i 55 5%
PR o A BF 50K T B S B b 4 25 4646 Lico B; P
Lico B Z5#4+h B BRE 2 ANERIE A AR SEBUR, A A =4
EHE B, 2R "H-NMR Fl PC-NMR 317451 % 5 ;
Wit MTT SZ865%F U5 4 X SiHa 1 HeLa 2 Flt A 35
P A AESE FE R BRI TS PR, X EE Lico B AHOCHY 25 3822 0F 5%
AR R A EEE L,

2 MHEREE

2.1 45, RFE#HH
KQ5200DE FIME S (R LT AU # A RAF);
HX56039954 1 Merck )2 )2 Mk i i (£ [ 2R 502 7);

UV-2700 24N AT DL B BT . X-4 TG S A (ks % Rt
AL A BN H); Unity-Inova 600 FIRREHAR AL (35 [
Varian 2\ 7]); Heracell B! CO, }53#4H (1% E Heraeus 2\ H));
Multiskan GO 4= K if#FR ¥ (32 E Thermo A #]).

P RRSEES B20771, 4B 98%, uEIEM-ARY)
BHERWRAF), HREAEEM B X M&(HS
MUST-18010807, 4l 99.8%, J#RS B A4RA YRt Hi A7 IR
ONED); AT SR (K E 5 mg/mL, VLIRSERR 2 L AERA
BN FD); REERE(30-60 H). AB-8 KFLWLII#AE . 2, 3, 4-
= F SR B (P el (IR A R B R BR A FD; 4-
BRI (o Frat, bt m REPHEA RA A, Tk
FE (oM, JET LB Al fb 2% 5 T &k G BR 2 F]); TBD
Jif A8 M3 (7 MR R AE B A B w); E IR 5 (methyl
thiazolyl tetrazolium, MTT)ZH JItd 14 % A1 4H o 25 P AG: I 128 571
(IR AR R A ).
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(1) FSRH 8 BT A ) 45

BRI H B WK 50.0 g, F 750 mL /) 95% L BEH 2
WL, 45 °CHEA 15 min, 25 80 °CIHEIFHRHEL 2 h, i,
TEUEWR 1. 1T 500 mL 95%Z BE A iR i, [mvEAb 3,
RUEWE 2, BIFIEI, 45 CCUUR AR, 50 °CHLZs TH . KMl
PP 30% 2 B i AR T B WAL BT A9 SR WAl it A,
W B 24 b, Heskik 3 AR, SRJE 10%.20%.30% .40% .
50%. 60%. 70%. 80% . 90%Z FEREEE VRN 3 5 HEARTR, i
LGy, wean, HAMFEHEARGEIF, T 50 ChET
o ASRIA BRI AR IBRT 20%L 8, EREAFE A
I 4% FH AB-8 KL FIBAR, WRBf 24 h, SE/kdE 3 ATk
T, BRI 30%. 50%. 60%. 70%. 80%Z. W45 Yk 3 54
R, WA, WedR, HoA M FRE M A 0F, F
50 °CURE T A5 BB R A . LAS T A% B S, 4218
2015 J 24 S0 2 e I A O 3k ) e L O

(2) HHEAHE B Y4y #i4lifh

PRIUE B E B R 100 mg, I H RV iR, mikE T
20 cmx20 cm FHIEHEM E, DI EEE B X IR 5L R X8,
UG 2R ZHEE=1: 1(V:V, £ 2 mL)FEIN—i#(0.2 mL)
F R N R TFFHRTF, 76 365 nm LAME T WEHE S, dricy
Xof BRSO I P BRE S, TR 22, IR AR, 45 °ClRlE
wean, T, SRR ONAR HHEREZTAAl, A0
fik: MR WR=2:1(V: V)Y, WS 8 @B iy, W
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3 AFREL 10 mmol 4-F2 58 M 2, 3, 4-—HI4HE
FEPRET ZF0H T, J 50 mL Tk ZBRAM . =S E
FrE NP b, =iRBRE, IRAIERZ SN 20%KOH ¥
Wi 10 mL IR o LA Bk : 288 ZBE=2:1(V: V) R 5]
T B ISR 8, AR5 7= 40 i DAk 24 1 B A T T T 2R B 485 R
Mo RIVEERIG, RIVIBEF 2 500 mL FEERR, 218
A 1 mol/mL AR FRIA TR JA T pH 3R ME(— ik pH=2), iT
UEFE R AR A ETIE KCL BB 25T, A
3 5 ZEIRK BRSO AR M R e, BHo, &
F 4 cCUKFEMEL . TRE5 AT S, A5 IR 7E A&k
TIADRIOK IR, BT 4 cCrKAmES &, 1Lughr
HY, T 50 cCCHUA b T4, 755 = H A A /R B,
223 AR INLE FR

MTT 330 H 54y /R B B A= H 4 AT R B 2 Bk
A A Wt 20 8 5 A0 95 2 43 BB HeLa #11 SiHa 411,
BT E 10% JRFMLTE . 1 %W 1 %2 WA Y =4
15973k (dulbecco6’s modified eagle medium, DMEM)f#) 5% 4
RigRilih, 76 5 %C0,. 37 CHYBEFRM PR FR . Bxt K
W AN AL 5x10* A /mL AR, 200 uL/AL
PeRhE] 96 FLA PR FE 24 ho LA WIRILAZRIE ] 1. 10,
25. 50, 75. 100 pg/mL, AZGEFR 200 uL/AL, FA-HE
6 AL, DN A BE X HEZH, S 5% 5 0 4 BB v
2SI . AZGREIR 24, 48, 72 h RRHLEEM
20 uL 5 mg/mL ) MTT R EEFE 4 ho Wi B3EW, BALm
A 150 uL. DMSO, FEEFRXAE 490 nm NI SGEE (OD)H,
A I Z=[(OD 5~0D w)/OD =]x100%, ] SPSS
210 BT EAL G W B W B (ICso M, Bt i1 748
M, GRS AR BRI FOR

3 HEREHR

31 HREBESRIRSGE

7 A By B AR IO AR UK SR H 5 B, 50 g 24
185 10.7 g BE, HERN 21.4%, LIS TR E(C) ik
FR(X), WL (A INALAR(Y), 2hlbriEm g, oy
Y =0.0124X-0.0209 (=0.9991), Z&PEJLFE A 17~60 ug/mL.
[l AL BERE A, 509 nm AN A, 1SN 5. MY
TR B 17.98%, S S EAR A 57.96%  bRifE
HEYNENE
3.2 EVMHEHIRIE
321 a1

HHEEHM B, mE kAR, 4F=N CiH 405, &
M1 204.7~205.9 °C, BREILIRES N "H-NMR (600 MHz,

C,DsS0) 8: 10.34(1H, S, 4-OH), 9.81(1H, S, 3-OH), 8.76(1H,
S, 4-OH), 8.01(2 H, d, ] = 7.8 Hz, 2°, 6’-H), 7.85 (1H, d,

J=15.6 Hz, p-H), 7. 68(1 H, d, J = 15.6 Hz, a-H), 7.34 (1H, d,
J=7.8 Hz, 6-H), 6.89(2H, d, J=7.8 Hz,3’, 5°-H), 6.64(1H, d,
J=7.8 Hz,5-H),3.77(3H,s,2-OCH;). *C-NMR (150 MHz,
C,D6S0) 8: 187.65 (C=0), 162.28 (C-4"), 150.01 (C-4), 148.
99(C-2), 138.74 (C-B), 138.59 (C-3), 131.27 (C-2’, 6),

130.00(C-1°),  119.98(C-a),  119.58(C-6),118.95(C-1),
115.76(C-3", 57), 112.10(C-5), 61.19(2-OCHj).
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Fig.l1 Standard curve of rutin
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2, 3, 4- = HE-4-FRILAIRE, FOHE, 2N
CigH 05, #/5: 157.6~158.8 °C, HiliFLIREEH H9: "TH-NMR
(600 MHz, C,DSO) 8: 10.39(1H, S, -OH), 8.04(2 H, d, ] = 8.4
Hz, 2, 6’-H), 7.87 (1H, d, J=16.2 Hz, B-H), 7. 78(1 H, d, J =
15.6 Hz, a-H), 7.75 (1H, d, J = 9.6 Hz, 6-H), 6.91~6.92(2H, d,
J=6.6 Hz, 3°, 5°-H), 6.89(1H, d, J=6.6 Hz, 5-H), 3.87(3H, s,
2-OCH;), 3.86(3H, s, 4-OCH;), 3.77(3H, s, 3-OCH,).
BC-NMR (150 MHz, C,D¢S0) 8: 187.63 (C=0), 162.46 (C-4"),
155.92 (C-4), 153.39 (C-2), 142.26 (C-3), 137.62 (C-B), 131.41
(C-2°, 6), 12982 (C-1’), 123.70 (C-a), 121.68(C-6),
121.03(C-1), 115.79(C-3’, 5°), 108.91(C-5), 61.90(3-OCHs3),
60.90(2-OCHs), 56.50(4-OCH3), tL& MR FEEM IR 2.,

0 OMe
2,3, 4= H R4 HA R

2 A HE B A= A A RE B (1br 251
Fig.2 Chemical structures of licochalcone B and
trimethoxychalcone B



6220

B dn 2 4 R R I A 4R 5510 4

3.3 AP E HEMEIEERN R

ik MTT XA R B A= H & 4 KBl B B9 {A4H
PUET SV TG PO LU S o SCERZE R WOR, 2 Rk St
SiHa 1 HeLa 21 il it 38 G855 0l £ FH, - ELAT B ) A i
WRAPE . BP0 I BT WL, WREEAE 1~100 pg/mL i
i, ALEW 1 k&9 1 % SiHa F1 HeLa 40/MI4E T 24, 48,

72 h B A A B1R 2.99%~75.39%F1 0.76%~86.14%, F:
F2Y /R AR B %) SiHa 1 HeLa ZH 45 ] 72 h 9 1Cs, 843 5]
41 48.49 pug/mL F1 36.15 pg/mL; =M & /KE B XF SiHa
Al HeLa AMAA/E 72 h 19 1Cso fH 4351k 26.32 pg/mL Fl
21.06 pg/mL. AJ UL HEA 21 = H (A K B 40 23
FTHEHEMW B, HERAFHITFE L (P<0.05), LFE 1~3,

1 ZTEEB. =—BSE/REEB. INAEARIRE T3 SiHa 4HEEAIHIHIZR (%)

Table 1 Inhibition rates of licochalcone B, trimethoxychalcone B and cisplatin on SiHa cells at different concentrations (%)

femmEy R R ety
/(ng/mL) 1 10 25 50 75 100

24h

gz} 0 10.60+1.27 18.57+2.99 51.69+1.51 77.0240.22 84.04+1.75 85.10+0.71

H i B 0 4.49+1.72" 11.30+1.317 22.96+1.22" 31.92+0.66" 45.43+1.15°  54.77+1.52"

= HA K B 0 9.16+0.95" 12.34+2.22° 28.96+1.14" 40.72+2.92° 45.51+0.90 62.12+2.53"
48 h

gz} 0 10.53+1.27 54.89+4.23 81.52+1.85 88.85+0.29 88.97+0.33 85.72+0.34

#HM B 0 2.99+0.67" 4.47+1.08" 37.24+0.87" 49.14+1.25" 59.16+0.34" 68.28+1.41"

=& /R B 0 0.70+1.39 5.53+2.30" 26.08+0.42" 73.22+0.82" 77.89+2.50"  80.45+1.45
72 h

gzl 0 21.65+2.15 67.36+3.24 83.19+1.26 87.29+0.16 87.33+1.54 87.58+1.67

L HR B 0 3.94+3.29" 12.47+3.75" 16.85+1.76" 56.20+0.79" 64.52+2.73" 75.39+1.63"

=H A AR B 0 0.76+3.58" 19.04+1.67 41.52+0.18" 75.07x1.17" 83.83+2.06" 86.14+1.24"

TE: 5 BEEXT HRIGUA LB, "P<0.05,

%2 ZTEIB. =—BSE/REHB. INAEARREIRE T3 HeLa 28R HIHIZE (%)

Table 2 Inhibition rates of licochalcone B, trimethoxychalcone B and cisplatin on HeLa cells at different concentrations (%)

fepntmang) TR PR et
/(ng/mL) 1 10 25 50 75 100
24h
gzl 0 8.76+1.62 32.06+1.14 54.32+2.22 72.2342.01 73.0342.50 75.83+0.47
H i B 0 2.26+1.55 7.46£0.77" 15.96£0.92" 42.32+3.67 51.27+1.86"  65.54+1.61
= H A& /RE B 0 1.76x1.61 6.56+3.78" 12.70+1.53" 34.46+0.57" 57.91+2.05°  62.89+1.65"
48 h
gz} 0 13.87+1.24 59.21+2.63 72.83+1.03 74.35+1.79 75.90+2.15 81.03+0.66
#HH B 0 1.01+1.88" 9.13+3.02" 19.82+1.98" 58.30+0.22" 63.12+1.37" 64.64+1.32"
=& /R B 0 8.64:+0.85" 14.70£1.08°  52.97+2.19" 58.14+1.52" 60.49+1.85"  66.67+0.67"
72 h
gzl 0 20.75+4.70 69.124+2.71 71.42+1.97 78.20+1.19 79.60+0.57 79.33+0.67
L HR B 0 5.52+0.79" 21.3142.24"  45.40+1.09" 57.50+2.16" 66.55+2.83" 69.08+0.62"
=H A AR B 0 3.81£1.19 32.34+2.25" 53.10+2.51 72.04+0.58" 79.44+1.45" 82.96+1.07"

TE: 5 BEEXT HRIGU LR, "P<0.05,
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#*3 EEEB. —HEE/REB. IfA%T SiHa F HeLa ZAAAY 1Cs (B
Table 3 ICs values of licochalcone B, trimethoxychalcone B and cisplatin to SiHa and HeLa cells

ICso/(ng/mL)
i i
ik 1] & 2 Hofill B = H 4 AR B
24 h 20.53+1.19 99.97+8.18" 81.52+3.38"
SiHa 48 h 7.75+0.73 52.16+0.92" 38.38+0.35"
72h 4.49+0.58 48.49+0.52" 26.82+0.75"
24h 20.71£1.18 69.08+5.21" 70.97£1.79"
Hela 48h 8.92+0.45 54.17£1.31° 37.36=0.88"
72h 5.76+1.01 36.15+1.86" 21.06£0.87"

A S BHEXT RA FES P<0.05,

4 5Tt

AT FE SR R S 4 B 2 4R Bk 4R BUIK SR H BT
R, HE RN 21.4%, HIEY P EERSE 17.98%,
B A, SRR T A AR B A v B S T K, R
VIR WM AB-8 RELME4lifk, 5308 HR 57.96%
FIEETR, talifbmii S EIRE T 40%, Bk, BHEA
0 Bl < T B0 B B T R Wk e /A FL AR i VR I A J2 v
il 25 2 e A R B B B A PT AT O k, OTIRTE K
SRR 245 I RS P R S L

24 PR M 5 45 SR s T S R A B A5 E Y
Lico B i —EMHiHE SumiE vk, AILEFRh &L
H Lico B (WA T.A mith FME, ANZAEH45, X Lico B
HIZJF 5T 52 BR o AWFFTIG B B 454 B 709 2 4>
BREMAHEREIUC, AR EAEEN B, X
BHEGE . LI H A A L B BUE SR TS M A E R
B &, WiH 2, 3, 4-= FEEIR T DL R S UL 2,
MR, Hit=HAAHE B M4 MALL Lico B 1,
Gk, R, TCIRNE R I R R E, =
HAZLEM B LA F-E B 5 5 L8 ARG N RIRH)
F PR R BB B SER, XTHEIE Lico B AHIG MY 25 BIL2=AF 5%
G H R A R S
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