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Synthesis of glycyrrhetinic acid C; and C; derivatives and their antitumor activities
in vitro

MENG Yan-qiu, LIU Li-wei, LIU Dong-ying, WANG Xiang-lei, FU Mo-hong
College of Pharmaceutical and Biological Engineering, Shenyang University of Chemical Technology, Shenyang 110142, China

Abstract: Objective To design and synthesize glycyrrhetinic acid C; and C;, derivatives and their antitumor activities in vitro.
Methods Glycyrrhetinic acid was used as starting material to synthesize the target compounds by structural modification at C,
hydroxyl group, and C;, carboxyl group. The antitumor activities of the compounds were tested by SRB assay. Results Twelve
novel glycyrrhetinic acid derivatives were synthesized and characterized by MS, 'H-NMR, and elemental analysis. The in vitro
antitumor activity experiments showed that cytotoxic effects of target compounds against MCF-7 and A549 cells were higher than
those of glycyrrhetinic acid in vitro. In which compounds GA-I;, GA-I,, and GA-II; had better cytotoxic effects against MCF-7 and
AS549 cells, and it was better than control drug gefitinib. Conclusion The target compounds glycyrrhetinic acid derivatives have
good antitumor activities which could be a valuable candidate for further development.
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1 (E5RY

Biichi B-540 %5 sidll £ 4%; Bruker ARX-300 %Y
MR SR TE A LCQ B i (Finnigan 2w );
MCO-15AC A fbliediFo4i (A Sanoy AF]);
Spectra Max PLUS 384 ZJihr{%; XDS-1B {5 %
#Hi; TGL-16B ki &5 A B0 Hl; BCD-190TMPK
FLUKAH

FEEGER 200~300 HfER . #2600 LR
GF254 ¥ 75 Bt 1) 407, BN 10%06
1% SR DLBNAHIE A e GRS 60~90
C) 5% LME s A - H R85 77 50> 98%)
W T S R IERAR = A IR A F] s iR P B
(SRB). GWy I H Sigma 2w ; fE4-IEIE T
WM PUZEF /2 7], RPMI-1640 B 773504 [ Gibeo 2y
Al R (S 100382-200301, A
BHEARAFD; HAEE)E (iS5 120070047, Bl i
FREHI G RA T Pl 40 2 2l 5oy #r
g, FUEOE N MER MCF-7/S. il 40 fokk A549 )
It B 26 E AL = R IT (ATCC), fRAFAE
Fb2E Be KAk 2= 38t 50 25 0 IR R 41
2 FiEEHR

CAH FERER A JRORE, K Cs I bR, A 3R
HEIT , BETTHE Cy Cs AR AL A R AL S
IR Cao A7 TS5 AH N R I S N Rl 75381 5 A
I R&51) 2,3- M5 11-5 ARG U B A - 12-45-30- R 12
BERA AW . Cy PRI R IE, RIS Cyo {7 R
5555 A IV P W s I 3 B e I I, sl e, 4381 7
AR 3,118 R P Y- 12-435-30- R R IR/
[RiE ey
2.1 BIRLEY GA-L~Is HIE K
211 3-FR 115U U e B - 12- 00 -30- R TR
s (GA-1) [l HHEXRER (100 mg, 0.219
mmol) ¥ T 2 mL DMF #, JIATJE/K K,CO; (100
mg, 0.724 mmol), Zif FHEFE, 10 min 522123 I
0.08 mL yRZ%¢, TLC MMV, FFRN5EA)R,
TNGE K, FIBSER 488 (10 mLX3) L, #If
AHUH, JOKBRIREE T, I8, Wk 280k 43
F774) 90.6 mg, 7% 85.4%, mp 175.4~176.8 C,
ESI-MS m/z: 484.7 [M+H] .
2.1.2  3-FSEM AU E - 11 -5 AR - SR A e 2 - 12445 -
30-RMNE (GA-D IHil % 1% GA-1(100 mg, 0.206
mmol) ¥ T 3 mL & HHA 1 mL —4f% (TEA)
PR, UK FHHE, Z2M2Wn 0.25 mL H

SRR (MSCD, #EHlR NI 0 Chiti.
oekels, RNAEYIEE 3 h, TLC WY

RVSEREE, JEI, JEA 1 mol/L SRRV G
PIRYE, TR OBEAIL, FRVER PP AP
/KRB T8, DB, ks 25 BRI RIS 2174 85.8
mg, ;7% 70.4%, mp 175.4~176.8 C, ESI-MS m/z:
590.8 [M—+H] .

2,13 2-4%-11-5AR-FF B b A -12-445-30- R 1R IR
(GA-3) 4% ¥ GA-2 (100 mg, 0.169 mmol)
% 10mL —HIEABZ (DMAC) H, JIATE/K
Li;CO; (60.0 mg, 73.89 mmol), T 165 ‘C Fn#k
[ 30 mino R N EIE, P8I o JEBIIA 10 mL
K, SRR 2018 (10 mL X 3) 328 A HUAHH 1 mol/L
RIS B, KV E T . AL
IKBRIREE T4, B, R ZERRE ISR ) 51.7
mg, “ & 65.4%, mp 175.4~176.8 °C, ESI-MS m/z:
466.7 [M+H]".

2.1.4  23-FE-11-4AA- SR U e L -30- 2 1R £ T
(GA-I)) IHl% K GA-3 (100 mg, 0.214 mmol)
WT 10 mL & HRerh, Kl IHiRE, A RS
AOEHEZ (m-CPBA, 200 mg, 1.16 mmol), JXM
30 min Ji7 5 B HH Y 5 h 2247, [V 0.1 mg/L
10% VG B M TR BEVR 3 I, AR & H e (10
mL X3) A, AHUAHHIGKmREE T, 15,

PR 2RI o ML F R A e i alidl, A ik -
BEIR SBRCLS - DPEM, 13 5 Eok AR [ 44 45.6 mg,
% 43%, mp 188.6~190.3 C. JGEMHT (%):

C (77.20), H (9.88), O (12.99). ESI-MS m/z:

497.4 [M+H]". 'H-NMR (500 MHz, CDCl3) §: 5.67
(s, 1H, H-12), 4.16 (m, 2H, COOCH,), 3.18 (m,
1H, H-2), 2.83 (d, 1H, J=7.0 Hz, H-3), 2.32 (s,
1H, H-9), 2.25 (t, 1H, J=6.5Hz, H-5), 1.27 (t,
3H, J=7.2Hz, COOCH,CH3), 132, 1.15. 1.14,
1.11. 1.09. 1.04. 0.80 (s, 21H, CH3X7).

2.1.5  23-FR5-11-50AR- 5 BUR B 2 -30- 2 TR T
(GA-I) Mil&  F&EILEY GA-L AT,

1 GA (100 mg, 0.219 mmol) H{RAL™E (0.12 mL)
RN, WERAE L alifh, A7k - BER ClE (41 1)
vEME, 15 AR 76.0 mg, TE 62.9%,

mp 189.6~191.6 ‘C. JLEDH (%): C (79.63),
H (9.10), O (11.56). ESI-MS m/z: 559.2 [M+H] .
'H-NMR (500 MHz, CDCl3) 6: 7.38~6.89 (m,

5H, Ph), 5.57 (s, 1H, H-12), 4.83 (s, 2H, PhCH,),
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3.17 (m, 1H, H-2), 2.85 (d, 1H, J=6.3 Hz,

H-3), 2.31 (s, 1H, H-9), 2.23 (t, 1H, J=6.5 Hz,
H-5), 1.33. 1.31. 1.17. 1.12. 1.08. 1.03, 0.74
(s, 21H, CH3X7).

2.1.6  23-FE-11-5AR- SR EUR B AL -30-F2 R T IR
(GA-I) Ml LAY GA-L A T,

1 GA (100 mg, 0.219 mmol) 5 P4t (0.08 mL)
BN, FEJRAE i i, 4 bk - BEIR LR (20 1 1D
Ve, 15 A AREA 423 mg, 7% 35.5%,

mp 160.5~162.8 ‘C. JTTHEDHT (%): C (77.75),
H (10.02), O (12.39). ESI-MS m/z: 511. 4 [M+
H]". '"H-NMR (500 MHz, CDCl;) §: 5.65 (s, 1H,
H-12), 4.05 (t, J=72Hz, 2H, COOCH,), 3.16
(m, 1H, H-2), 2.81 (d, 1H, J=6.5Hz, H-3),

231 (s, 1H, H-9), 2.21 (t, 1H, J=7.0 Hz, H-5),
1.31.1.24(s, 6H, CH3X2), 1.20 (m, 2H, CH,CH3),
1.14. 1.10 (s, 6H, CH3;X2), 1.06. 1.03 (s, 6H,
CH;X2), 0.95 (t, J=7.2Hz, 3H, CH,CH3), 0.79
(s, 3H, CH3).

2.1.7  23-FAE-11-4AR- S IR B 2 -30-FR IR St A i
(GA-L) Mil& A GA-L &R,

i1 GA (100 mg, 0.219 mmol) 5 2-A%E (0.08ml)
SN, KL PRI AR (R 2liAk, Al - B R .1
(20 0 1) P, HEORAREA 49.5 mg, f=3F
41.3%, mp 162.9~163.6 C. JLEDMHT (%): C
(77.75), H (10.02), O (12.39). ESI-MS m/z: 511.4

COOH

RBr, K2C03

—_—

DMEF, 1t

HO

GA GA-1

Li,CO;, DMAC

m-CPBA, CH2C12

[M-+H] . '"H-NMR (500 MHz, CDCl3) 6: 5.64 (s,
1H, H-12), 443 (m, 1H, COOCH), 322 (m,
1H, H-2), 2.82 (d, 1H, J=7.0Hz, 3-H), 2.32 (s,
1H, H-9), 2.26 (t, 1H, J=7.3 Hz, H-5), 1.32 (s,
3H, CHj3), 1.23 (d, 3H, J=5.9 Hz, COOCHCHj3,),
1.18 (d, 3H, J=6.3 Hz, COOCHCH3y), 1.15. 1.12.
1.11. 1.09. 1.04. 0.79 (s, 18H, CH3;X6).
2.1.8  23-A-11-5 - O B AL -30- 32 1R T IR
(GA-Is) Miil% & LEY GA-L A T,
i GAC100 mg,0.219 mmol) 5 #AXIE T %¢(0.1 mL)
SN, FERCAE i aliql, A Tk - BEPR L6 (20 1 1)
Ve, R AEmAIRE A 447 mg, FEE 37.1%,
mp 149.2~151.1 ‘C. JLEDHT (%): C (77.62),
H (10.13), O (12.38). ESI-MS m/z: 525.3 [M+
H]". '"H-NMR (500 MHz, CDCl3) d: 5.67 (s, 1H,
H-12), 4.12 (t, J=7.0Hz, 2H, COOCH,), 3.18
(m, 1H, H-2), 2.83 (d, J=6.5Hz, 1H, H-3),
233 (s, 1H, H-9), 221 (t, J=7.5Hz, 1H, H-5),
1.26. 1.16. 1.15. 1.12. 1.10 (s, 15H, CH3X5),
1.07 (m, 2H, COOCH,CH,), 1.03 (s, 3H, CHj),
0.99 (m, 2H, CH,CH3), 094 (t, J=7.5Hz, 3H,
CH,CH3), 0.87 (s, 3H, CHj3).

HA LG GA-L~1s 5 s 26 LI 1,
2.2 BirLEY GA-IL~1I, &K
221 3,115 12-06-30- 218 (GA-4)
R B HE R (1.00g, 2.12mmol), #T

COOR Co0
R R

MSCI

_ >

CH,CL,/TEA

SMO

GA-2

COOR

GA-I;: R=CH,CH;

165 C, reflux

GA-3

GA-L: R=Bn

GA-I;: R=CH,CH,CH3;
GA-1;: R=CH(CHs),
GA-Is: R=CH,CH,CH,CHj3

1 BfrbEY GA-L~Is &R R
Fig. 1 Synthetic route of target compounds GA-I,~I;
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10 mL (IPUEIENE (THF) 1, fEUKEHE T 22187
0 2 mL ErEEd] 2510 Jone's IR BEFE 1 h J5f5 1k
N, CRRERRIN 5 mL K E A LA AUTiE,
&, =R N AT, A 0.92 g, TEN
92.59%, mp 184.6~186.8 ‘C. ESI-MS m/z: 482.7.
222 3,11-F AR - 55 R b 2 -12- 45 -30- R IR
(GA-5) Wil Kb B GA-4 (100 mg, 0.21
mmol) ¥#AE 5 mL & e, I 2 mL BUEE
A, EBERE 24 b, AERUG3B, 208)-3,11-FA SRR
FEI-12-075-30-BE 5, Z8BR IR BRI B S0, kR
YN 2 mL 3OO0, IR ZERRIA Ok, AR 2
U, BEMEEY GA-5 (HAEEN R M),
223 N-[3,11-5A0-F R e AL -12-45-30-BE]- A
e (GA-IT) [Il% ¥ GA-5 % T 2 mL 5 e
W, =20 pH S 9~10, #H8E 5 min J5 A
R (78.36 mg, 0.85 mmol), Fifi FW, TLC
RIS 2% 5o [ROES RS, ) B DN 3 mL
7K, L2 mol/L #hIR1H pH {H 2 3, #EzZEkr & H
L, MR E A, g, KEiEgEER T, =
WG, M SRR RS Ai, s - N (3
D Ve, 198 ERmAREAE 58 mg, 7% 47.5%, mp
292.6~294.0 C. LT (%): C(78.36), H(10.22),
N (2.39) O (891). ESI-MS m/z: 5504 [M+H] .
'H-NMR (500 MHz, CDCl3) 6: 6.41 (brs, 1H, NH),
4.50 (s, 1H, H-12), 3.84 (m, 1H, NHCH), 2.97~
2.88 (m, 1H, H-2a), 2.75~2.63 (m, 8H, CH,CH,X
2), 2.58~2.43 (m, 1H, H-2b), 2.20 (s, 1H, H-9),
1.90 (t, J=7.5Hz, 1H, H-18), 1.39. 1.27. 1.18.
1.12. 1.06. 0.85. 0.61 (s, 21H, CH3;X7).

2.2.4  N-[3,11-5AAR-FF U b - 12-4-30- B - 1E A
% (GA-IL) Wil &MY GA-IL G BT
%, k&Y GA-5 (100 mg, 0.21 mmol) 5iEM
fi (62.17 mg, 0.85 mmol) S 133, FHih LR
ek, Ak - BER CER (30 1) PN, 15
F R AR & 59 mg, 773 41.1%. mp 170.7~
171.4 C. JTGEIHT (%): C (77.66), H (10.32),
N (2.72), O (9.55), ESI-MS m/z: 510.3 [M+H] ",
'H-NMR (500 MHz, CDCly) &: 6.38 (brs, 1H,
NHD, 5.68 (s, 1H, 12-H), 3.11 (t, 2H, J=8.0 Hz,
COCH,), 3.00~2.90 (m, 1H, H-2a), 2.75~2.63
(m, 1H, H-2b), 2.24 (s, 1H, 9-H), 2.08 (t, 1H,
J=7.5 Hz, H-18), 2.03 (m, 2H, COCH,CH,),
1.35 (t, 3H, J=8.0 Hz, CH,CH3), 1.24. 1.13.

1.06. 0.95. 0.81. 0.75. 0.63 (s, 21H, CH3X7).
225 3,11-50AR- 55 SO e 21 -12- 5 -30- 2 2 £ Tk
(GA-II) HIHI% ¥ GA-4 (100 mg, 0.21 mmol),
#F 3 mL DMF H1, It ATE7K KoCO5(100 mg, 0.724
mmol), ‘HE¥ FHiHE, 10 min J5ZEE8W N 10 mL R
Z¥t, TLC W RN, £V 5E4 e, INE R K,
FHBEIR ZBE2HC (10 mLX3), &IHANAE, Tk
TRIREE T, DB, DR ZERRVE RIS EIRL A, REIR
ek alifh, ik - BER Ol (30 1) PEM, 13
B OB AR A 54.0 mg, 77 % 48.1%, mp 175.3~
176.4 C. JLEMHT (%): C (77.30), H (9.82),
O (12.78). ESI-MS m/z: 497.1 [M+H] . '"H-NMR
(500 MHz, CDCly) 0: 5.78 (s, 1H, H-12), 3.69
(m, 2H, OCH,CH3), 3.02~2.90 (m, 1H, H-2a),
2.72~2.63 (m, 1H, H-2b), 230 (s, 1H, H-9),
2.10 (t, 1H, J=7.5 Hz, H-18), 1.73 (t, 3H, J=
7.5Hz, OCH,CH3), 1.20. 1.11. 1.08. 0.97. 0.81.
0.75. 0.63 (s, 21H, CH3X7).

2.2.6 3, 11-50R-FF IR AL 12-075-30-FR TR 4 HH Ik
FEHE (GA-IL Il LIS Y) GA-IL &L
Jiid, SR ERFEE 20 mL E IR N RN, KA
ikaifh, £l - BROEE (50D P, A
A 41.1 mg, 7% 35.6%, mp 189.5~190.8 C.,

JCENHT (%): C (73.57), H (8.80), O (17.75),
ESI-MS m/z: 541.4 [M+H]". 'H-NMR (500 MHz,

CDCl3)8: 5.77 (s, 1H, H-12), 3.81 (s, 2H, OCH,CO),
345 (s, 3H, COCH3), 3.02~2.90 (m, 1H, H-2a),
2.72~2.63 (m, 1H, H-2b), 2.33 (s, 1H, H-9),

2.05 (t, J=7.5Hz, 1H, H-18), 1.13. 1.10. 1.05.
0.98. 0.93. 0.88. 0.73 (s, 21H, CH3X7),

227 3,115 HUR BL-12- 465 -30- TR - R TR £ %
L R (GA-ILs) [+ 1% GA-IL; 1A
J79, 5 MR LS 10 mL 76300 SN, KL
Rk alith, Ak - RO (51 PER, 1%
FIA AL A 44.5 mg, 7% 37.6%, mp 194.3~196.2
Co TLEMT (%): C(73.40), H(8.95), 0(17.55).
ESI-MS m/z: 5554 [M+H]". '"H-NMR (500 MHz,
CDCl;) d: 5.80 (s, 1H, H-12), 3.83 (s, 2H,

OCH,CO), 3.62 (m, 2H, COCH,), 3.10~2.98 (m,
1H, H-2a), 2.65~2.50 (m, 1H, H-2b), 2.27 (s,
1H, H-9), 2.07 (t, J=7.5Hz, 1H, H-18), 1.70
(t, J=7.0 Hz, 3H, OCH,CH;), 1.27. 1.19. 1.09.
0.99. 0.92. 0.87. 0.75 (s, 21H, CH3;X7).
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2.2.8 3, 11-5AC-FF RS A -12-0-30- FR IR ¢ TN IR
(GA-lIp il ARFLEY GA-IL 6 BT,
LRARSTEAE 10 mL 75500 NN, KL Atk
alitk, Al - BERR WS (50D UM, 1921k
[l 14 42.6 mg, 77% 39.2%, mp 176.5~178.1 C.
JCEHT (%): C (77.38), H (9.74), O (12.68).
ESI-MS m/z: 5112 [M+H] . 'H-NMR (500 MHz,
CDCly) §: 5.78 (s, 1H, H-12), 3.78 (m, 1H,

OCH), 3.13~2.95 (m, 1H, H-2a), 2.88~2.70 (m,
1H, H-2b), 243 (s, 1H, H-9), 2.10 (t, 1H, J=
7.5 Hz, H-18), 1.28 (d, 3H, J=7.5 Hz, OCHCH3,),
1.20 (d, J=7.5Hz, 3H, OCHCHs,), 1.25. 1.10.
0.96. 0.91. 0.86. 0.83. 0.75 (s, 21H, CH3X7),
229 3,115 AR A -12-04-30- R R 1E T IR

Jone's, DMF, 0 C
_—

GA-4

GA-II;: R= ‘””O

GA-II: R=NHCH,CH,CHj
GA-II;: R=0CH,CHj

GA-II,;: R=0CH,COOCH;
GA-Il5: R=0CH,COOCH,CHj
GA-TIg: R=0CH(CH3),
GA-II;: R=0CH,CH,CH,CHj;

RX, K,CO3

(GA-II) % AR A GA-IL A T2,
ERARIE THE 10 mL 76 N RNV, 5 AL
alifh, fymlE - BERCWE (501 P, SEIA6
[ 14 40.4 mg, =% 36.2%, mp 183.4~184.7 C,

JEEHT (%): C (77.60), H (9.87), O (12.43).
ESI-MS m/z: 525.4 [M+H]". 'H-NMR (500 MHz,
CDCly) d: 5.77 (s, 1H, H-12), 3.65 (t, J=17.5 Hz,
2H, OCH,), 3.16~2.98 (m, 1H, H-2a), 2.90~
2.75 (m, 1H, H-2b), 2.43 (, 1H, H-9), 2.10 (t,
1H, J=7.5 Hz, H-18), 1.73 (m, 2H, OCH,),

1.66 (m, 2H, OCH,CH,), 1.51 (t, 3H, J=7.5 Hz,
CH,CH3), 1.27. 1.15, 0.96. 0.91. 0.87. 0.80. 0.76
(s, 21H, CH3X7).

HARMEAY) GA-IL~TI; 4 k2 LI 2.

(COCl),, CH,Cl,, 1t

RNH,

DMF

2 B EY GA-IL~IL, BIE AU 2
Fig.2 Synthetic route of target compounds GA-II;~11,

2.3 RIMEMIKIE

DL AR Je R AZ I A BH X 24, R SRB
OB BT R BRAT A AT D (R AR S MU IR
TP o BT I P I TR An B A N LI o 4
MCF-7 F1 A Jilif 40 i AS49. ] SRB Eb (il & 1k
BN R Tk o 6 R KU R A i B 7R T 96
FUREFRMON, BFFL 100 L CRZ1E 6 500 N4,
BT 37 C. 5% CO, [HlA R IR #5598 24 h J5 %,
A NS B AR I, AL 3 ANE
Flo MANZEABEH 1% F I RPMI-1640
BRI s (ot dl, BT 37 C. 5% CO, fHi4H
iR 48 h G ARG IR, REALIN 100 puL T4 1) =

AL, BT—4 CAM 1 h, ¥WKIEW S K5, SRB
T 37 ClEWEGL M 30 min. EEEFRICHE K 570 nm 4%
PERIGEWICRE (4D fH, THE 25900 4 i i) A K
fHZ AR, FHFEEEANHIRE 1Cs fH, LI
3R, SiRICEEME. WAk 1.

e 15 nr A, Hbs S0 MCF-7 Fi1 A549
PR RD 20 B K BAT — e A E A . S i E
GA-I;. GA-I fil GA-II; X} MCF-7 Fl1 A549 WiF4ilf
FOUHARLAIHTE Y, GA-IL 6} MCF-7 F1 A549 4
HE IR 53990k 71.57%- 24.91% . GA-I, % MCE-7
1 AS49 PR LI 5254 40.33% 20.17%.
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£1 B EYN MCF-7. A549 BIAREEEE
Table 1 Cytotoxic effects of target compounds against

MCF-7 and A549 cells

. % ICs¢/(umol L™
MCE-7 A549 MCE-7  A549
KR 22.86 18.82 >10 >10
GA-1, 71.57 2491 229 >10
GA-1, 40.33 20.17 997  >10
GA-1, 36.68 28.14 13.68 >10
GA-1, 34.53 26.60 1417 >10
GA-I; 28.51 20.95 >10  >10
GA-II, 4827 37.25 934 2141
GA-I1, 39.45 30.46 10.53  29.83
GA-II, 36.97 16.92 13.81  >10
GA-II, 35.82 22.40 13.95  >10
GA-II; 26.74 24.38 >10  >10
GA-II, 24.65 21.34 >10  >10
GA-II, 27.39 23.58 >10  >10
AR e 21.64 30.27 38.75 28.65
Al 85.98 79.88 0.026 3.69

Xf MCF-7 Hl A549 P 41 B 1) 410 1) 22 23 ) o
48.27%- 37.25%, B T HE IR, HXT Py f
0 P A O v IR IR R I 2 AR B . AL,
Cy P FR MR, A MIFIRE SBEIR, R Cso f7R
5 RS R B b T DA e LT R v
3 iTie

WIS 2TH S 25 AR, T BLIRIR Cs R A4
PO IE R A IRIEIRA L3R, [ Cog ST FRIE IR
BRE R, X ILRSN IR A B e . HE—
LOHT, AW T R&VI%F MCF-7 Al AS549 e 40 g
4005 P . GA-I; > GA-I, > GA-1; > GA-I, >
GA-Is, T, Cao 7 I 5 | NERIEREE M B 5N
SCBE AT RE T ] R Al R AR . B Y
GA-II;. GA-IIL, X} MCF-7 F1 A549 iy 21 Jifa i) 001
ST GA-I~IL;, JTLL, Cs ARIEEGIA
P e 55 A S Je g (0 400 o v 1k A PT e v A L R 2

P O RE— 20 1 H B IR IR S M B AT
R BAT R IR SR, AR
AT B AR (RO R 25037 1 R KAt
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