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Synthesis and anti-tumour activity evaluation of bergenin derivatives

YANG Yan-xia' ,ZHUANG Fang-fang’ , YAN Fu-lin’

(1. Department of Pharmacy ,the Third Affiliated Hospital of Xinxiang Medical University , Xinxiang 453003, Henan Province
China ;2. Department of Pharmacy , Henan Provincial Staff Hospital , Zhengzhou 450001, Henan Province , China ;3. School of
Pharmacy , Xinxiang Medical University , Xinxiang 453003 , Henan Province ,China)

Abstract: Objective To synthesized bergenin derivatives and evaluated their antitumor activity. Methods  The
bergenin extracted from Rodgersia aesculifolia Batal. was used as raw material for the synthesis of the alkyne intermediate ,and
the triazolium group was introduced into its molecular structure by Click reaction. Their antitumor activities of the bergenin
derivatives against gastric cancer cells MGC-803, esophageal cancer cells EC9706 and melanoma cells B16 in vitro was
detected by methylthiazolidyl tetrazole method. Results A total of 8 derivatives were obtained from bergenin,and most of the
compounds showed potent antitumor activity to above three tumor cells. The compound 4 showed strong cytotoxic activity to
esophageal cancer cells EC9706 ,and its half maximal inhibitory concentration (1Cs,) value was (6.2 £0.7) pmol « L',
which was better than the positive control substance fluorouracil [ ICy, was (6.3 £0.1) pmol + L™']. Coneclusion A simple
method for the synthesis of bergenin derivatives was established, which laid the experimental foundation for the screening of
antitumor drugs.
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G2 4 113 (Bergenia ligulata) " 1) 3 52 3 5 3
g, WAFAE T HARAE P, W KT % (Rodgersia
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FH L P RIEAE, 0 R IS P2 g
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E£TH A ARFHAE LB H (45 :182300410356)
YEER M AMEE (1987 - ), L, g JA 0N AL, =45 2450, 7 5%
J7 1) 25k

AT R E YT — B A e A PSR
HEA B2 BE P O T = MR A A R
IR AR B LAE 3R N WILR 5k, B S
O TEHRBI AR, R JE @I Click R 51 A
1,2,3- = L A, o5 2 0 M 3 A = /s i A
REMAEY, IR L e m I Y 1 3% (methyl
thiazolyl tetrazolium , MTT ) A5l il & W 177 A= Wy % '8 i
MGC-803 Zififd £ 45 9 EC9O706 41l ity . B {5, 2598 B16
240 ML A AR L PR 5 4

1 RS

1.1 A KXFIE5XE  ANEE I ECIT06 41 .
B i MGC-803 Ziififs J 22 1, 2597 B16 4ffil 5 ) M
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T P BRA DR R A B IRALTR 4- 3 AN I
H £ Sigma Aldrich 23 6], 4-50 T JE &R B B4
T (R ) AR A, 3R 8 0E ( fluorouracil ,
FU) W F ARS8 RS | A 24 T A ik L £ 1R
LT (ethyl acetate, EA) Il 5 AR WORR 2 A
KRR 7 B R A% /R 3% 35 2k ( Dulbecco’ s modified
Eagle's medium, DMEM) J& 4 1L 15 W) B Ao M U 2=
AR 2w, MTT 12050) & L — B 5L 7B ( dimethyl
sulfoxide, DMSO) 4 [ 3¢ [6 Sigma 73 w] ; 1 )2 8 F i
JKE (200 ~300 H) )2 24 A GF254 1 H 55
S PEAL T, Bruker-400 4% i 145 Ik 3 {00
[ Bruker 23 7], FTS-40 ZL AN E 35 [H Bio-
Rad 23w, X4 W06 A (IR TR EGE) I A F
RS R AR AT R R, Q-TOF 6540 755 73 Hi 5 1% Ay
H & EZHE e AT .

1.2 FEXRRTEVHFE PRILBGEHER
(32. 8 mg,0. 1 mmol)  3-JR A4 (35. 7 mg,
0.3 mmol) ., KI (49. 8 mg, 0. 2 mmol ) , K,CO,
(27.6 mg,0.2 mmol) ¥ T N-FI Lk 0 e i ( N-
methyl-2-pyrrolidone , NMP) /1,60 °C ;2 ij 4 h, EH)Z
fa,4i 15 ( thin-layer chromatography, TLC ) %l , 5z )/
ZEREVR AR E R, AP EA 2R3 U, AR 0R
Fid 5 ) Na, SO, ByoR T4 15 min, i3 38 98 9 4

PR i ML i e A R A 20 B Ak, e b ik
(petroleum ether, PE) 1 EA A6 i (PE : EA,
121,00 1) Fyeml, /Salaig =y 1(E 1),

ABE2 T mmol ALK 5 2 mmol A AL T
5 mL T4 [5G B H, i A 2 mL = H 3 g e
(N, N-Dimethylformamide , DMF) ,30 °C " S Jif 10 h,
TLC A6 Sz W, Sz W 45 R Ji 1) B g RV 2245 A
10 mL Z kA 10 mL ZE{R KR A A T #E T2,
AHUHAE BRI ICK Na,SO, 4 1S min, 338,
AR NSRS (B 1),

AR 3 B E 1 (40.2 mg,0. 1 mmol ) Ak
BUCH B &AL &4 (0. 25 mmol ) , CuSO, - 5CuSO, -
SH,0(5 mg) F4EER C #1(5 mg) T 3 mL THF-
H,0(v/v=1/1) 8{# 3 mL -BuOH-H,0(v/v =1/1)
S ,40 C 24N SN 4 h, TLC 6 B
5N RN RV R =R, A UL T EA A3
U, AEIBOHUT i £ Na, SO, 3K T4 15 min, 5338 |
ol s e i A5 AL i L™ i R e AT 2 A 23 s Ak
1t PE #l EA AR LG4 (PE : EA,5 1.3 1) Tk
Jit, A2 HAR - 2 (& 1) o

a9 3 ~8 Byl ik (1) k&9 2, X
TR =Y 1 AR P& E G P EETT Click
B o

a:3-JPHe, K1, K,CO5, NMP,60 C,66.7% ;b: NaN;, DMF,30 °C;c:CuSO, - 5H,0, 44 % C 4y, THF-H,0 5{#% t-BuOH-H,0,40 °C, =%

74.4% ~96.3% .
1 {74491 ~8 NEMKLE

Fig.1 Synthesis route of compounds 1 -8
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1.3 FEXZREMTEVNTMERERN
1.3.1 #pasEs: A\ B MGC-803 4fiji, £ &
EC9706 41ty K H (0 2 5 B16 20 g B T & R ALr B
10% Jf4- 13 i) DMEM 58435553, 737 C &K
BB 5% CO, MfEIREE SR8 b 15 9%, IE W %103
W JE R 20 i BT S R B 8L 10% iR A i3
0.0lU-L" #&EE50.10U - L' HFEHEEMW
DMEM ¥5:52h, T 37 C . &R 3% 5% CO, 1y
PRI ISR R 9 R 2 ~ 3 d il 1 IR,
1.3.2 MIT Z#MNESEBXRZREHH S FLEY
By 2 % #0 & 7k B ( half maximal inhibitory
concentration, IC,,) 3l O B0 AE K VRS R
L) ' 9 MGC-803 41l fifd . £ 48 i EC9706 4 Jif Kz &
B2308 B16 4 i, il B SR 40 6 A2, 40 b %% 5 O 4K
M1 x10* L1, R0 #e 96 FLAR, 45 FL 41 i B )
100 pL, & T 37 C G4k 5% CO, HyfE 5
FEAA G SR 24 b AR RE JS K A M 5 4 2 A
X RRALFNZS 4 o 2 25 4 4 BR T Wk B A 4 )
IMACE ISR A L) 8 BT A W R DUAE &, A~
FREEML 6 N, X HRAH AN 25 TSR T T
AR RO, S AL A2 T = 780K, 1557 48 h
Ja , BFLMA 20 pL MTT, & F 37 C . &R 0%
5% 1) CO, B4 hiRE 4 h, 37 BIEW, BfLIMA
200 pL DMSO,5Z¥ 10 min, JL3E % fF , AR AR
492 nm PFASAEAGIN IR G RE A, 55 b 6T 240 i) 417
il 28 5 SR SRR g e Sy BHAPE T B, il 28 = [ (X 1R
MW - 25 HAMOCEEE) - (42 AL
i - S HAWOCEAE) |/ (R BRAWOEEE - = 1
M CEEAE) % 100% , LA il 26 0 ff Aa b, 2590k
JIE R A B A TR, T B SRR R TG, 1Cs, <
100 wmol - L™ g A il 984 41 Jfw 90 ol £ JH, 1C5, >
100 wmol « L™" N JCHhR 40 M40 il VE o AR 5256 3%
SR E 3 R, U E

2 #R

2.1 fTEW 1 ~8 MEMEE L5 1:(2S,3R,
4R ,4aS, 10bR ) -3, 4-dihydroxy-2-( hydroxymethyl ) -9-
methoxy-8, 10-bis ( prop-2-yn-1-yloxy )2, 3, 4, 4a-
tetrahydropyrano[ 3 ,2-c ] isochromen — 6 ( 10bH ) -one ,
FEE.66. T% , [ @ [# &, m. p. 180 ~ 182 C, IR
(em™) 3399,3 284,2 123,1 698,1 328,1 121,
1 030;'H NMR (400 MHz, DMSO-d, , ppm, TMS) &
7.50 (s,1H),5.61 (d,J=5.8 Hz,1H),5.32 (d,
J=5.2 Hz,1H),4.95 (s,2H),4. 86 (d,J =
10.4 Hz,1H) ,4.71 (q,J=15.7 Hz,2H) ,4.52 (s,
1H),3.93 (t,1H),3.87 (s,3H),3.66 (s,2H),

3.54 (s,2H)" C NMR (100 MHz, DMSO-d, , ppm,
TMS) § 163.5,150.7,148.9,148.5,127.4,118.9,
111.6,81.5,80.2,79.9,79.1,78.7,77.9,74. 1,
71.2,70.2,60.9,60.9,60.9,56.6, C,yHO, (M +
Na) “ B0 P51 (high-resdution mass spectrometer,
HRESIMS) $1&.{H 427. 099 9, SZiM{H 427.099 9,
&Y 2. (2S,3R, 4R, 4aS, 10bR )-8, 10-bis
( (1-benzyl-1H-1, 2, 3-triazol-4-yl ) methoxy )-3, 4-
dihydroxy-2-( hydroxymethyl ) -9-methoxy-2, 3, 4, 4a-
tetrahydro-pyrano [ 3, 2-c | isochromen-6 ( 10bH ) -one,,
PR 86.9% , H A H K, m. p. 105 ~ 106 °C, IR
(em™) 3400,3 289,2 925,1 717,1 327,1 103,
1 030;'H NMR (400 MHz, DMSO-d, , ppm, TMS) &
8.31 (s,1H),8.28 (s,1H),7.57 (s,1H),7.41 -
7.26 (m,10H) ,5.64 (s,2H),5.62 (s,2H),5.35
(d,J =5.5Hz,1H),5.26 (s,2H),5.08 (q,J =
11.3 Hz,2H) ,4.89 (t,J =5.8 Hz,1H) ,4.77 (d,
J=10.3 Hz,1H) ,4.03 (q,J=7.1 Hz,1H),3.92
(t,J=9.9 Hz,1H) ,3.73 (s,3H),3.38 (s,2H) ,"C
NMR (100 MHz, DMSO-d,, ppm, TMS) & 163. 6,
151.6,149.3,148.5,143.6,142. 6,136.2,136. 1,
128.9,128.8,128.3,128.2,128.0,127.9,125. 1,
124.9,119.1,111.6,82.0,80.4,74. 1,71.4,70. 2,
66.2,62.3,60.9,60.7,59.9,52.9, C,, HN,Oy (M +
Na) * HRESIMS {41 693. 227 9, SZilll{f 693.227 3,
&4 3. (2S, 3R, 4R, 4aS, 10bR )-8, 10-bis
(( 1-( 4-ethylbenzyl )-1H-1, 2, 3-triazol4-yl )
4-dihydroxy-2-(  hydroxymethyl )-9-
methoxy-2, 3, 4, 4a-tetrahydropyrano [ 3, 2-c ]
isochromen-6 ( 10bH ) -one, 7~ #%.91. 3% , JC {& 3 Ik
¥ ,IR (em™') 3 380,1 717,1 321,1 103,1 023;'H
NMR (400 MHz, CD,0D, ppm, TMS) & 8. 03 (s,
1H),7.97 (s,1H),7.53 (s,1H),7.20 -7.15 (m,
8H),5.61 (d,J=11.3 Hz,1H) ,5.53 (s,2H) ,5.50
(s,2H),5.19 (s,2H),5.06 (d,/=11.4 Hz,1H),
4.53 (d,/=10.2 Hz,1H),3.91 -3.82 (m,2H),
3.77 (s,3H),3.41 (t,J=6.7 Hz,2H) ,3.35 (s,
2H),2.60 (q,J=7.6 Hz,4H) ,1.18 (t,/=7.6 Hz,
6H),"” C NMR (100 MHz, CD,0OD, ppm, TMS) &
165.7,153.5,151.1,150.5,146. 4,146. 4,145. 3,
144.7,134.3,134.2,130.5,129.8,129.9,129. 5,
129.4,126. 2,125. 9,120. 6, 114. 2,83. 3,82. 0,
76.1,73.5,71.6,67.2,63.8,62.6,61.9,55.0,
55.0,29.7,29.7,16.3,16.3, C;,.HN,Oy (M + Na)
HRESIMS {%&.{H 749.290 5, 5Z{E 749.290 6,
&Y 4. (2S,3R, 4R, 4aS, 10bR )-8, 10-bis

methoxy )-3,
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( (1-(4-(tert-butyl ) benzyl )-1H-1, 2, 3-triazol-4-yl )
4-dihydroxy-2-(  hydroxymethyl )-9-
methoxy-2, 3, 4, 4a-tetrahydropyrano [ 3, 2-c ]
isochromen-6 (10bH ) -one , 7= %%, 80. 8% , ¥ A}y A&,
m. p. 121 ~123 °C,IR (em™') 3 380,2 961,1 722,
1321,1 103,1 023;'H NMR (400 MHz, Acetone,
ppm,TMS) & 8. 18 (s,2H),7.60 (s,1H),7.40
(dd,J =8.5,3.4 Hz,4H),7.28 (dd,J =13.5,
8.5 Hz,4H),5.60 (s,4H),5.28 (s,2H),5.17 (d,
J=10.8 Hz,1H) ,5.07 (d,J=10.8 Hz,1H) ,4.70
(d,J=10.3 Hz,1H),3.97 -3.91 (m,2H),3. 81
(s,3H),3.76 (dd,J=12.5,5.0 Hz,1H) ,3.48 (d,
J=7.9 Hz,1H),3.41 (s,2H),1.27 (s,18H)."C
NMR (100 MHz, Acetone, ppm, TMS) & 163. 8,
152.3,151.4,149.5,149. 4,143.9,143. 3,133. 2,
133.1,128.1,128.0,127.9,125.9,125.9,125. 0,
124.5,119.6,112.4,82.5,80.8,74.8,72.2,70. 6,
66.3,62.8,61.4,60.8,53.4,53.3,34.4,30.9, C,H
NsOo (M +Na) © HRESIMS 12 {H 805. 353 1, sCil{H
805.352 3,

&% 5. (2S, 3R, 4R, 4aS, 10bR )-8, 10-his
(( 1-(C 4-fluorobenzyl )-1H-1, 2, 3-triazol4-yl )
4-dihydroxy-2-( hydroxymethyl )-9-
methoxy-2, 3, 4, 4a-tetrahydropyrano [ 3, 2-c ]
isochromen-6 (10bH ) -one , 7= %.96. 3% , [ o ¥5 K ,
m.p.117 ~119 C IR (em™') 3 380,2 961,1 722,
1321,1 127,1 023;'H NMR (400 MHz, Acetone,
ppm,TMS) & 8.23 (s,1H),8.22 (s,1H),7.58 (s,
1H),7.48 -7.38 (m,4H),7.14 (ddd,J=8.8,6.0,
3.4 Hz,4H),5.66 (s,2H),5.65 (s,2H),5.29 (s,
2H),5.20-5.03 (m,2H),4.70 (d,J =10.3 Hz,
1H),4.04 (q,/=7.1Hz,1H),3.96 (t,/=7.6 Hz,
1H),3.94 -3.90 (m,1H),3.82 (s,3H),3.75
(dd,J=12.5,5.0 Hz,1H),3.42 (s,2H) ,”C NMR
(100 MHz, Acetone, ppm, TMS) § 163. 9,163. 7,
161.5,152.2,149.5,149. 3,143.9,143. 3,132. 3,
130.6,130. 6,130. 5,130.5,127.9,124.9,124. 5,
119.5,115.9,115.9,115. 7,115. 7, 112. 3,82. 4,
80.7,74.7,72.1,70.5,66.2,62. 6,61.4,60. 7,
52.9,52.8, Cy,H,F,N,Oy (M + Na) * HRESIMS i}
B{H729.209 1,5L0{H 729. 206 4,

&% 6. (2S, 3R, 4R, 4aS, 10bR )-3, 4-
dihydroxy-2-( hydroxymethyl ) -9-methoxy-8 , 10-bis ( ( 1-
(4-nitrobenzyl ) -1H-1, 2, 3-triazol-4-yl ) methoxy )-2,3,
4 4a-tetrahydropyrano [ 3,2-c ] isochromen-6 ( 10bH ) -
one, ;=3 .74. 4% ,HE KA, m. p. 141 ~ 143 C IR

methoxy )-3,

methoxy )-3,

(em™") 3 368, 1 717, 1 522, 1 346;'H NMR
(400 MHz, DMSO-d, , ppm, TMS) & 8.37 (s,1H),
8.34 (s,1H),8.25 (d,J=2.4 Hz,2H) ,8.23 (d,
J=2.4 Hz,2H) ,7.57 (s,1H),7.52 (t,/=9.1 Hz,
4H),5.83 (s,2H),5.81 (s,2H),5.59 (d,J =
5.2 Hz,1H),5.30 (s,3H),5.09 (q,J =11.4 Hz,
2H) ,4.79 (d,J=2.8 Hz,1H),3.92 (t,/=9.9 Hz,
1H),3.76 (s,2H),3.65 (dd,J=13.9,8. 8 Hz,
1H),3.60 -3.53 (m,1H),3.33 (s,2H)."”C NMR
(100 MHz, DMSO-d, , ppm, TMS) & 163.5,151.6,
149.3,148.5,147.4,147.3,143.7,143.5,143. 4,
142.8,129.1,129.0,127.3,125.4,125.3,124. 0,
119.1,111.6,82.0,80.3,74.1,71.3,70.2,66. 2,
62.3,60.9,60.8,52.0, C,, H;,; N;O,; (M + Na) "
HRESIMS 1-%.{8 783. 198 1, 5li{E 783. 196 8,
&% 7. (28, 3R, 4R, 4aS, 10bR )-3, 4-
dihydroxy-2-( hydroxymethyl ) -8, 10-bis ( ( 1-isopentyl-
1H-1, 2, 3-triazol4-yl ) methoxy ) -9-methoxy-2, 3, 4,
4a-tetrahydropyrano [ 3, 2-c ] isochromen-6 ( 10bH ) -
one, " %.76. 5% , oA R Y, IR (em™) 3 369,
2956, 1722, 1 321, 1 103, 1 030;'H NMR
(400 MHz,CD,0D,ppm,TMS) & 8. 14 (s,1H) ,8.09
(s,1H),7.59 (s,1H),5.26 (s,2H),5.18 (d,J =
11.1 Hz,1H) ,5.09 (d,J=11.2 Hz,1H) ,4.69 (d,
J=10.4 Hz,1H) ,4.44 (dd,J=16.3,7.6 Hz,4H),
4.01-3.94 (m,1H),3.87 (s,3H),3.82 -3.74
(m,2H) ,3.46 (dd,J=15.5,7.5 Hz,1H) ,3.30 (s,
2H),1.84 -1.73 (m,4H),1.49 (ddd,J =18.2,
13.4,6.7 Hz,2H),0.95 (t,J =6.3 Hz,12H) " C
NMR (100 MHz, CD,0OD, ppm, TMS) & 165. 8,
153.6,151.0,150.7,145.0,144.3,129.2,126. 1,
125.9,120.6,113.8,83.5,82.1,76.2,73.6,71.7,
67.5,63.8,62.6,62.0,50.1,50.0,40. 4,40. 3,
26.9,26.7,22.8,22. 7, C;,,H,, NO, (M + Na) *
HRESIMS $1#.{8 653.290 5, 5l 653.289 9,
&4 8. (2S, 3R, 4R, 4aS, 10bR )-8, 10-bis
(( 1-hexyl-1H-1, 2, 3-triazol4-yl ) methoxy )-3, 4-
dihydroxy-2-( hydroxymethyl ) -9-methoxy-2, 3, 4, 4a-
tetrahydr-opyrano[ 3,2-c ] isochromen-6 ( 10bH ) -one ,
PR 87.8% , H B K, m. p. 103 ~ 105 °C, IR
(em™') 3314,2931,1 722,1 328,1 103,1 036;'H
NMR (400 MHz, CD,0OD, ppm, TMS) & 8. 12 (s,
1H),8.09 (s,1H),7.62 (s,1H),5.28 (s,2H),
5.19 (d,J=11.1 Hz,1H),5.12 (d,J =11.2 Hz,
1H),4.73 (d,J=10.4 Hz,1H),4.42 (q,J =
7.3 Hz,4H) ,4.03 -3.92 (m,2H),3.88 (s,3H),
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3.83-3.79 (m,1H),3.48 (d,J=7.9 Hz,1H),
3.32 (s,2H),1.96 - 1.84 (m,4H),1.30 (dd,J =
13.1,10.9 Hz,12H),0.89 (dd,J =8.7,4.3 Hz,
6H).” C NMR (100 MHz, CD,0D, ppm, TMS) &
165.8,153.6,151.0,150. 8,145.0,144. 3,129. 2,
126.1,125.9,120.7,113.9,83.5,82.1,76.2,73.6,
71.7,67.5,63.8,62.6,62.0,51.7,51.6,32. 5,
31.5,31.5,27.4,23.8,14.6, C,,H, N,O,(M +Na) *
HRESIMS 14#(£681. 321 8, SZll{E 681.319 5,

2.2 ZAXEREMEYHEMIMEEE 4
RIWE, A EERRETCHUMIEIEPE, H,2,3- =AMk
THEHARER BRI A0 51 AR RREE B A FI SRR )
PO IG P . JUHE R IR XA Y W HE 3 M s [l Aar
BH EE A K By AT BB AT 229 4 X &8 98
EC9706 4 41 i 35 PR 4 o

F1 FEXRREMTEVWHEIMUIEEE

Tab.1 Antitumor activity of bergenin and it’s derivatives

in vitro
o 1C5y/ (pumol - LY

MGC-803 EC9706 B16
HEARR >100 >100 >100
&5 1 > 100 52.5+1.7 > 100
a2 25.4+1.4 35.4+1.5 >100
&Y 3 41.5+1.6 7.4+0.8 36.7+1.5
ey 4 12.0+£1.0 6.2+0.7 17.6 £1.2
ey s 28.9+1.4 12.6 +0.4 12.5 +0.4
&Y 6 23.2+1.3 10.9 £0.1 10.9+£0.0
et/ 52.7+1.7 11.4 1.0 33.5+1.5
L&Y 8 62.8+1.7 11.5+1.6 50.8 1.7
Fo IR R g 3.2+0.1 6.3+0.1 3.4+2.6
3 iTig

h T B A SRR U T M, AR SE R T
TEA TR TR G =AM A
BT, XA B AT AR A BT I 1 P PR

ARG EER EoR, PR YR &9 1 4 &
B ECO706 21 i i 7 H B 55 A 300 16 42, 7 3R
1,2, 3- = RMAT A Y B R 1E E BA S
F3E . Hp, 1,2, 3- =84 EBUCIE R 7
P vE v AR VR, O s AR R A
WSS F R IR T IR I 1 H S 1 R s a7 B AR
EEEA AR 7N R AT i (1B D O R Al s <21
1, F-HL [ 40 4-CH,CH, 1 4-C(CH,), (fk&# 3 i
4) B H A W T3 A 4-F F1 4-NO, (k& 5
F16) IR A= BT ek 8g 136 1 B S A8 2R IR XA |
TCHRIERTTAEY (G 2) , JLHE R XA
5 4-C(CHy), Z I fH FL s R AT A4 (b &9
4) % E g MGC-803 41 il , & 4 9 EC9706 4 Jifd Al

BRI B16 JUML A S0 1S I B R T SR,
1C5 /3 MK % 12.0.6.2.17.6 pmol + L™", X &2 495
ECO706 21 Jfd iy 410 i 375 M DG BH A 0T B 245 5 360 DR 185
M (1C5 24 6.3 wmol « L71) o FHBR Wi 8E U R IR
Y (L&Y 7,8) , Hpt b & i 2 os T 5 1
SER L H SR HCAT AR AR L, HAC g 3 M JC
A

SE K.
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