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Synthesis and Antitumor Activity of Apigenin Derivatives
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Abstract Using apigenin as starting material, a series of apigenin derivatives were synthesized by introducing
methyl, benzyl, acetyl, p-toluenesulfonyl and triisopropyl silyl groups at C-5, C-6, C-7 and C-4' positions. The
inhibitory effects of the synthesized compounds on human hepatoma cells ( Hep3B) , human colon cancer cells (LOVO)

and human lung cancer cells ( A549) were investigated by CCK-8 assay. The results showed that some modified

compounds display stronger anti-tumor activity than apigenin. Especially, compound 13 exhibites more excellent

inhibitory rate on human lung cancer cells (A549) than that of cisplatin, which is worthy of further exploration.
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Compound No. Reagent R' R? RS R*
1 CHj,l CHs CHs CHs CHs
2 CHjl H CHj CHj H
3 CHl CHs CH, CHj, H
4 BnBr Bn Bn Bn H
5 2-Me-BnBr 2-Me-Bn 2-Me-Bn 2-Me-Bn 2-Me-Bn
6 2-Me-BnBr 2-Me-Bn 2-Me-Bn 2-Me-Bn H
7 3-Me-BnBr H 3-Me-Bn 3-Me-Bn H
8 3-Me-BnBr 3-Me-Bn 3-Me-Bn 3-Me-Bn 3-Me-Bn
9 3-Me-BnBr 3-Me-Bn 3-Me-Bn 3-Me-Bn H
10 3-CI-BnBr 3-Cl-Bn 3-Cl-Bn 3-Cl-Bn H
1 4-F-BnBr H 4-F-Bn 4-F-Bn H
12 4-OMe-BnBr 4-OMe-Bn  4-OMe-Bn 4-OMe-Bn 4-OMe-Bn
BX1 AEXEMED1I-16 MAERBLE

Scheme 1 Synthesis routes of apigenin derivatives 1~16
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LT P VS A 5, B RN AR R B R 0°C, 18 A
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Wi -4-R (1) ) B R R R 17, 4% 165 55 183 ~
185 °C ;'H NMR (400MHz, CDCL, ) 8:7.81 ~7.77
(m,2H),6.99~6.95(m,2H) ,6.70(d,J=1.2Hz,
1H),6.56(d,J=1.2Hz,1H) ,3.91(s,3H),3. 85
(s,6H),2.15(s,3H);"”C NMR(101MHz, CDCI,)
8:177.2, 162.3, 162.1, 161.0, 157.7, 157.5,
127.7,124.0,118.4,114.4,112.2,107.5,95.0,
61.7,56.0,55.5,8.3; HRMS(ESI) m/z:C,H,,0,
[M+H] ", Fip(H 327. 1222, 52{A 327. 1227,

S-FRIL-T-FHAE JE-2-(4-FF EOOR BE ) -4H -5 I -
4-F (2) " B AR, R 11 7%, 45 05 144 ~
146 °C ;'H NMR ( 400MHz, CDCL, ) 6: 12.83 (s,
1H),7.84(d,J=8.9Hz,2H),7.01(d,J=9. 0Hz,
2H),6.58(s,1H) ,6.48(d,J=2.2Hz,1H) ,6.36
(d,J=2.2Hz,1H),3.89(d,J=5.2Hz,6H);"C
NMR ( 101MHz, CDCl, ) &: 182.6, 165.5, 164. 1,
162.7,162.3,157.8,128.2,123.7,114.6,105.7,
104.5,98.2,92.7,55.9,55.7; HRMS (ESI) m/z:
C,H,O,[ M+ H]", H it {H 299.0907, 3£
H 299. 0914,

5,7-Z WA R -2- (4-H S R B ) -4 H -0, 075 -4- i)
(3)1 H AR K, IR 58%, K A 146 ~ 148
°C;'H NMR (400MHz, CDCl,) 6:7.80 (d, J =
8.8Hz,2H),6.98 (d, J=9.0Hz,2H),6.58 (s,
1H),6.54(d,J=2.2Hz,1H) ,6.35(d,J=2.2Hz,
1H),3.94(s,3H),3.90(s,3H),3.86(s,3H);"C
NMR (101MHz, CDCl, ) 8: 177. 1, 163.4, 161. 6,
160.2,160.1,159.2,127.0,123.0,113.8,108. 4,
106. 8,95.6,92.3,55.9,55.4,55.0; HRMS ( ESI)
m/z:C H,0, [ M+H]", Bl {H 313. 1078, 5L
4 313.1071,

a4~ 12 G Mk S 1~3 540, LM
N7 ) TR AR R A 5

5,7-Z(RERL) 2-(4(FEIE) FEHL) 4H-1
Wi -d-T (4) 1 IR EE R R OR 18.3% 45 4 81
~83 °C;'H NMR (400MHz, CDCl, ) 8:7.79 (dd,
J=9.0.1.2 Hz,2H) ,7.65~7.60(m,2H) ,7.46 ~
7.30(m,13H),7.07~7.02(m,2H) ,6.63 ~6.57
(m,2H),6.47(d,J=2.2Hz,1H) ,5.20(s,2H),
5.10(d, J = 7.6Hz, 4H);"C NMR ( 101MHz,
CDCL,) &:177.5,162.9, 161.2, 160.7, 159.7,
159.7,136.5,136.3,135.8,128.8,128.8,128.6,
128.5,128.3,127.7,127.7,127.7,127.5,126.6,
124.0, 115.2, 109.8, 107.7, 98.3, 94.2, 70.7,

70.5,70.2; HRMS ( ESI) m/z; C,;H,,O,Na [ M +
Na]®, B {H 563. 1828, S {H 563. 1829,
6-(2-F R EE)-5,7- 2 ((2-H R 5) ) -2-(4-
((2-FF A3 ) 480 HE L) -4 H-(0 )35 -4-B7 (5) . 11 (k)
A, WK 11.3%, 1% 25 187 ~ 189 °C;'H NMR
(400MHz,CDC1,)8:7.88(d,J=9.0Hz,2H) ,7. 45
~7.37(m,2H),7.32~7.27(m,2H) ,7.25~7.07
(m, 10H),7.05 ~6.91 (m,4H),6.78 (d, J =
7.6Hz,1H) ,6.67(s,1H) ,5.13(s,2H),5.04(d,
J=4.8Hz 4H) 3.87(s,2H) ,2.41(s,3H),2.29
(s,3H),2.08 (s, 6H);;"C NMR ( 101MHz,
CDCl,) 6:177.3,161.6, 161.5, 161. 1, 158.3,
157.4,138.9,136.9,136. 8,136.8,136.3,135.7,
134.2,133.6,130.7,130.4,130.1,129.7,129. 4,
128.8,128.7,128.6,128.5,128.0,127.9,127. 5,
126.3,126.1,126.0,125.8,125.6,124.2,121. 7,
115.3,107.7,96.6,77.4,75.2,69.1,68.9,26. 4,
19.6, 19.1, 19.0, 18.7; HRMS ( ESI) m/z:
C,H,O0,Na [M+Na]", # it {H 709.2937, 5 I
H 709. 2924
5,7-Z((2- AR 5E) %0) -2-(4-((2-H R 3%)
) R ) -AH-8 I -4 (6) . 11 R oK, I R
16.4% , %5 & 163 ~ 165 °C;'H NMR ( 400MHz,
CDC1,)6:7.89(d,J=7.5Hz,1H) ,7.87~7.82(m,
2H),7.42(d,J=7.4Hz,2H) ,7.35 ~7.26 (m,
6H),7.25~7.16(m,3H),7.12~7.07(m,2H),
6.70(d,J=2.2Hz,1H) ,6.60(s,1H) ,6.53(d,J=
2.2Hz,1H),5.16 (s,2H),5.11 (s,4H),2.42 ~
2.36 (m, 9H);"”C NMR ( 101MHz, CDCL,) §:
177.5,163.1,161.4,160. 8,160.0,159.9,137.0,
136.9,135.3,134.4,134.2,133.7,130. 8,130. 7,
130.1,129.1,129.0,128.8,128.7,127.8,127. 8,
127.6,126.4,126.3,124.2,115.3,110.0,108. 0,
98.2,94.0,77.5,77.2,76.8,69.4,69.2,69.0,
19.1,19.1, 19. 1; HRMS ( ESI) m/z: C;,H,,0,Na
[M+Na]", B8 605. 2297, S2I{E 605. 2298,
S-FEE-T-((3-H R EE) ) -2-(4-((3-FF
B ) R EL) -AH- IR (7) - BE R R IR
41.3% , ¥ &5 152 ~ 154 °C;'H NMR ( 400MHz,
CDCl,) 6:12.84(s,1H),7.82(d,J=9.0Hz,2H) ,
7.30(q,J=7.8Hz,4H),7.26 ~7.22 (m,2H),
7.18(d, J=7.4Hz,2H),7.09 ~7.05 (m,2H) ,
6.55(d,J=8.2Hz,2H) ,6.43(d,J=2.2Hz,1H) ,
5.09(d,J=5.8Hz,4H),2.39(s,6H);"”C NMR
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(101MHz, CDCl, ) 6:182.5,164.6,164.0,162.2,
161.9, 157.7, 138.6, 138.6, 136.09, 135.8,
129.2,129.2,128.8,128.4,128.1,124.7,123.7,
115.4, 105.8, 104.4, 98.9, 93.5, 70.6, 70.4,
21.6;HRMS(ESI) m/z:C, H,,O,Na [ M+Na]", Bfl
JB{H 501. 1667, SEMIME 501. 1672,
6-(3-FNHE) -5, 7- ((3-H R4 ) ) -2-(4-
((3-HIME ) 480) AR 5L ) -AH-15 05 -4-T (8) . B (0 )
A 11.9% 15 5, 144~ 146 °C ;'H NMR (400
MHz,CDC1,)6:7.84(d,J=9.0Hz,2H) ,7.44 (s,
1H),7.37~7.27(m,4H) ,7.25~7.11(m,5H),
7.10~7.01 (m,7H),6.96(d, J=7.4Hz, 1H),
6.85(s,1H),6.65(s,1H),5.10(d, J=5.4Hz,
4H) ,4.94(s,2H) ,4.05(s,2H),2.40~2.33(m,
9H),2.24(s,3H);”C NMR (101MHz,CDCL,) §:
177.3, 161.39, 161.09, 158.1, 156.7, 140.9,
138.6,138.5,138.1,137.7,137.2,136.2,135.7,
129.8,129.7,129.2,129.1,128.9,128.8,128.6,
128.4,128.4,128.2,128.1,127.8,126.6,126. 1,
126.0,124.7,124.6,124.2,122.3,115.4,112. 8,
107.6,96.8,77.1,70.7,70.4,29.3,21.6,21.6,
21.6,21.5;HRMS (ESI) m/z:C,H,,0,[ M+H]",
FLEAA 709. 2928, S MAE 709. 2924,
5,7-Z((3-F N3 ) ) -2-(4-((3-F 7 3%)
S0) R ) -AH-8 I -4-T (9) 2 B A OB R, I R
21.8%, ¥ & 116 ~ 118 °C;'H NMR ( 400MHz,
CDCl,) 8:7.81(d,J=9.0Hz,2H),7.45~7.39
(m,2H),7.34~7.30 (m,2H),7.29~7.26(m,
3H),7.25~7.16(m,4H) ,7.11(d, J = 7. 6Hz,
1H),7.08~7.04(m,2H),6.63(d, J=2.2Hz,
1H),6.61(s,1H),6.48(d,J=2.2Hz,1H) ,5.19
(s,2H),5.07(d, J=10.2Hz,4H),2.40(d, J =
4.2Hz, 9H );”C NMR ( 101MHz, CDCl, ) §:
177.6,163.0,161.3,160.7,159.8,159.8,138. 6,
138.5,138.3,136.4,136.2,135.6,129.3,129. 1,
128.7,128.7,128.6,128.5,128.5,128.3,127.7,
127.3,124.9,124.7,124.0,123.7,115.2,109. 8,
107.7,98.3,94.1,70.8,70.6,70.3,21.6,21.5;
HRMS (ESI) m/z:C,,H,,0,Na [ M+Na]", B K
605. 2299, SEH 605. 2298,
5-((3-FNHE) ) -7-((4-507W38) /) -2-(4-
((4-%R 5 ) -4H- B 5 -4-10 (10) - B A8 K,
& 22.5% , 4 5 209 ~ 211 °C;'H NMR (400
MHz, CDCl,) 8:7.80 (d,J =9.0Hz,2H),7.56

(d,J=8.6Hz,2H),7.39~7.34(m, 10H),7.04
(d,J=9.0Hz,2H) ,6.62~6.57(m,2H) ,6.43(d,
J=2.2Hz,1H),5.17(s,2H) ,5.08(d,J=7.8Hz,
4H);"”C NMR (101MHz,CDCl,) 8:177.5,162.7,
161.0,160.8,159.8,159.5,135.0,134.8,134. 4,
134.2,133.5,129.1,129.0,128.9,128.9,128.0,
127.8,124.2,115.3,109.9, 107.9, 98.3, 94. 3,
70.1,69.8,69.5; HRMS (ESI) m/z:C, H,,0,Cl,
[M+H]", BB {H 643. 0847, 52 l{E 643. 0840,

2,7-HK Z ((4-9 N 3k ) ) -5-FH 40
I -4-00 (11) ¢ B ER R W03 13.5% 4 11 153 ~
155 °C ;'H NMR (400MHz, CDCI, ) §;:12.83 (s,
1H),7.09 (dt,J= 9.4.8.0 Hz,8H),6.58 (s,
1H),6.42(d,J=2.2Hz,1H),5.09(d,J=6. 4Hz,
5H);”C NMR ( 101MHz, CDCl, ) & 182.53,
163.34(d, J=206.0Hz),163.03 (d,J = 240.1
Hz),157.72,131.94 (d,J =4.0Hz),131.64(d,
J=4.1Hz), 130.27, 129.60, 129.52, 129.42,
128.22,128.17,123.94,115.85(d, J=21.0Hz) ,
115.84(d,J=22.0Hz),115.42,105.87,104.59,
98.83,93.56,69. 86,69.65;"F NMR (376 MHz,
CDCl,) 6:-113.44,-113.52; HRMS (ESI) m/z:
C,H,O,F, [ M+H]", Bl it {H 411.0975, &
{4 411. 1039,

6-(4-H R AL ) -5-((3- R 3 ) ) -7-((4-]
TR ) -2-(4-((4-F W3R ) D) R AL ) 4H-6 06 -
4-T (12) « ¥ AR, 0% 15. 9% , 45 55 141 ~ 143
°C ;'H NMR (400 MHz,CDCL,) §:7.8~7.80 (m,
2H),7.55~7.52 (m,2H),7.39~7.35 (m,2H) ,
7.24~7.19 (m,2H),7.15~7.10 (m,2H),7.09
~7.04 (m,2H),6.96~6.87 (m,7H) ,6.84 (s,
1H),6.74~6.70 (m,2H),6.65 (s,1H),5.05
(d,J = 4.6 Hz,4H),4.93 (s,2H),3.96 (s,
2H),3.83 (d,J = 2.8 Hz,6H),3.81 (s,3H),
3.75 (s,3H);”C NMR (101MHz, CDCl,) &:
177.3,161.4,161.3,161.1,159.7,159.7,159.6,
158.0,157.7,156.4,133.1,130.8,129.9,129.6,
129.5,129.4,129.3,128.3,127.7,124.0,122.7,
115.3,114.2,114.0,113.8,113.5,112.6,107. 4,
96.7,70.5,70.0,55.4,55.4,55.4,55.3,28. 4,
HRMS (ESI) m/z: C,,H,,0, [ M +H ", it {4
751.2918, 52 M{H 751. 2902,

1.2.2 &Y 13 6 M
FREL 270. 24mg (1. Ommol) Fr3EE M 510. 5mg
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(7. 5mmol) PR M 5 A T 4 9 81 I B8 0 o, A
6.0mL AP (DCM) , 7E N, Y4 Bl FHtHE H
FEAFVEMRE, A 1. 0mL (4. Smmol ) = 5 75 it & ik
B (TIPSCL) |, SR HEFE 2h, TLC Wi 2 52 17 58 4,
i) IO AR 2 2 48 i Ak A S A BRI W, S TR &
s A6 B =k, & I A LA, A R & K ok ik, G
TRBR R T M W W 4 AR 5 HEAT AR )2 B sl Ak A5
LAY 13, B EHRRIAR I3 91, 3% 15 £ 130
~132 C;'H NMR (400 MHz, CDCL,) 6:12.76
(s,1H),7.80~7.77 (m,2H),7.00 ~6.96 (m,
2H) ,6.58(s,1H) ,6.45(d,J=2.2Hz,1H) ,6.32
(d,J=2.2Hz,1H),1.34~1.30 (m,3H),1.28
(dd, J=7.6.1.6Hz,3H),1.04 (d, J = 1Hz,
36H);"”C NMR ( 10IMHz, CDCl,) §&: 182.6,
164.2,162.6,162.1,159.8,157.7,128.2,123.9,
120.6, 106.0, 104.4, 103.8, 98.7, 18.0, 17. 8,
12.8,12.4; HRMS ( ESI) m/z: C,,H,,0,Si, [ M +
H] ", S H 755. 3770, S2{H 755. 4553,
1.2.3 L&Y 14 5

FREL 270. 24mg (1. Ommol ) 7 3% & & T 1 &
A RSB, A 10. OmL DCM, 76 N, 5 Fl
T4 A 36. Tmg (0. 3mmol ) 4-N, N-— Hl 43 3
Mk BE ( DMAP) 0. 6mL (4. 5mmol ) Et,N, 858. 2mg
(4. 5mmol) TsCl, = i i $f 15min, TLC W5l 2 2
NS4, BT IR SRR A =R, & IF A LA,
FH RN £ R 7K U JC 7K B R 4 T 4 | a1 vk 4
SRJG HEATHEZ M 4l fb A5 2L & 14, AR,
K 68.2%, K s 214 ~ 216 °C;'H NMR
(400MHz,CDC1,)6:7.88(d,J=8.2Hz,2H) ,7.79
~7.71(m,6H) ,7.40~7.31(m,7H) ,7.14(d,J=
8.8Hz,2H),6.82(d, J=2.4Hz, 1H),6.58 (s,
1H),2.46(d,J=9.8Hz,9H) ;°C NMR (101MHz,
CDCl,) 6:175.0, 161.0, 157.5, 152.2, 152. 1,
147.6,146.7,146.0,146.0,132.4,132.1,131. 4,
130.4,130.1,129.8,129.6,129.0,128.6,128.6,
127.8,123.4,116.9,115.0, 111.4,109.3,22.0,
22.0,22.0; HRMS (ESI) m/z: C, H, 0, Siy [ M+
H]*, S H 733. 0879, 52 {H 733. 0867,
1.2.4 L&Y 15~16 A K

FREL 270. 24mg (1. Ommol ) Jf 3¢ £ & T A iE
B, A 10.0mL DCM, 7 N, 4% Bl F i A
0. 62mL(4. Smmol) Et,N, F5-fii 1A R Z& 18 [& & 0°C ,
JMA 0. 32mL(4. Smmol) Z Bt , e J5 76 = iR A N,
IR R HE RV 1. 5h, TLC B BE 6 58 2 58 42

Ti] S oj A% 72 v 2 1 i I AR A S AL B IR TR, TR &
BEAE I =Wk, A A MM, R Eh K Uk ik, 6
KB R 40 T 0 W e Wk 4 4R 5 HEAT RE 2 B sl Ak A5
kA& 15 16,

4-(7-2 T S BE-5-F8 FL -4 S -AH-0 )5 -2- 2,
BEHE) FREIE R (15) 1 A FE A IR 11, 4%,
f% 25 198 ~200 °C ;'H NMR (400MHz, CDCl,) 8
12.70 (s,1H),7.91(d,J=8.8Hz,2H) ,7.27(d,
J=8.8Hz,2H) ,6.85(d,J=2.0Hz,1H) ,6.69(s,
1H),6.57(d,J=2.2Hz,1H) ,2.35(d,J=2. 6Hz,
6H);"”C NMR (101MHz,CDCl,)5:182.9,169. 1,
168.6,164.0,162.0,156.8,156.1,153.7,128.6,
128.0,122.6,109.0, 106.2,105.7, 101.2,21. 4,
21.3;HRMS(ESI) m/z:C,,H,,0,Na [ M+Na]" B
WAH 377. 0630, SZiM{E 377. 0632,

2-(4-ZTRIR B IR ) -4- Pk B -4H- (0755, 7- 16 &
MR e (16) 1) 1 [ A, 0% 29. 7% , #5 a5
179~ 181 °C;'H NMR ( 400MHz, CDCL,) & 7. 87
(d,J=8.8Hz,2H),7.34(d,J=2.2Hz,1H) ,7.26
(d,J=1.4Hz,1H),7.24 (s, 1H),6.85(d, J =
2.4Hz,1H),6.62(s,1H),2.44(s,3H),2.34(d,
J=4.4Hz, 6H);”C NMR ( 101MHz, CDCl,) &:
176.4,169.6,169.1,168.2,161.9,157.7,154. 1,
153.4,150.3,128.7,127.7,122.5,115.0,113.9,
109.2,108.7,21.3,21.3,21. 2; HRMS(ESI) m/z:
CyH,,ONa [ M+Nal", Bt {H 397.0918, 5L il
{8 397. 0918,

1.3 CCKS8 il

KM CCK-8 5 12l 5 mg Ak & W %k N M98 4
Jfl (Hep3B) A %5 7 % 44 L (LOVO ) | A Jifi 98 48 i
(A549) 1y 3§ 5 B PE S 50, 8% AT 40 R
(Hep3B) . A &5 i 9 40 Jfd (LOVO) | A i 98 41 i
(A549) 1 % B 3000 >/FL 1 4 Hi B W, R AT 1
215 A B (100 /L) M E A 50wmol /L fY
HALE WA A 96 FLAR , ¥ 25 4L BH A X IR
M AN AR 3 ANEAL, T 37C 5% CO, %
T 55 5% 24h A 10wL/fLAY CCK-8 ¥ , T 5
TE 450nm AL & H 0D 1,

2 #R5IHR
2.1 FREFTEYHER

K FHAE B 5 A5 0 JEURE T 248 I 19 & B 42
AT 16 NFEERM Y, ol i Rtk
1R 3 P X LA M AT T AR IE , 4 SciFinder %
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WESCER R EA 10 MeaY hHik &Y.
AW E RSB TR RS L5l AW
BN LB N H R R BRI | = 5 9 SR e
BT 235 v 5 AT B A v T e TR
2.2 PUPhIEEMEIF R

FH ik CCK-8 ¥ X5 & B Ak & Wy #F 47 Bt b
WML, AR 1L AT AEL, EEY 1
(93.12% ) Fib& ¥ 16 (80.33% ) %t Hep3B 4l Jfi
FEIUH T R 0 B0 v S e e T
JFREK (26.52%) ,JF HALG Y 1 B9 8O #2080
%A (95.90%) ., tb& M 1 % LOVO 4 %A %
TR O S 0% 240 B A ) R B R X AS549 4 i K
B TR AERKNIEN., L&Y 16 Xt
LOVO 40U (25% ) . A549 (4. 95% ) 0 1 i VE F #T
ARG, X T3 (50. 84% ,75. 19% ) B
T IEHEREAIR IS, (L& 2 X LOVO difflf
R A AR AT, A § 2 75, 46% , Mt 1T
K (50.84%) , i X} Hep3p 4 il ( 14.76%) .
A549 HHL(17. 64% ) WA HIEFHAE . (E15 115
B2 AL AW 13(81. 17% ) X A549 4 Jifd i 31 il 1%
P E M T 4R (80.43%) , X} Hep3p 4 MU
(3.27%) .LOVO 4}l (5.25% ) % A F 8 H K4
AR L FR e T D X SR R AT A R B
IR EE A, AT LA e HC 6 AN [7) i 96 248 A i) 0
il 9 P

R1 AHRAEY 1~16 33 3 7 P& 2 E 1 H 2 (50pmol /L)
Tab.1 Inhibition rates of synthetic compounds 1~16 on

three tumor cells (50 pumol/L)

e k2%
Hep3pB LOVO A549
1 93.12 25.43 -0.58
2 14.76 75. 46 17. 64
3 25.75 43.30 9.25
4 1.27 39.25 6.53
5 15.94 -23.48 64.13
6 26.20 19.50 7.77
7 7.51 4.45 -27.18
8 0.36 1.50 -19.38
9 1.72 3.81 49.51
10 4.05 36.75 -34.49
11 6.52 33.45 33.78
12 -9.00 4.19 -23.49
13 3.27 5.25 81. 17
14 12.43 10. 63 9.50
15 54.99 39.78 21.57
16 80.33 25. 00 4.95
R 26.53 50. 84 75.19
JI5 47 95.90 87.48 80. 43

3 Wit

T3 R AC VR PY A R A B B R BR
THAERH ML, TRRNEHNE A R
5 B # b g SRR A T AL AR S R
R T 45 Ak AT 8 A, T L X Ih BE BE ATk
U HET, R MG B AR C IR
23 MM FRE A S5.6.7.8 07 B2 3 4
C-fir"" . HWK L TE C5.C7 5 C4 BRI E 15
NGRS =~ SN R ] I D g A o 7 ST
P s 251 3h 7 2 JE R S 2 4 A A A
FHEEN W9 & B, B2 L& W AE B 36 €3/
A PR CT A7 B bk A HROAR S5 0 B i 3 e 2
E AP I {1 IR o S =1 O I 1L A (S Rl
Cardenas %[ZI:EEW,,Y{E@ﬁ{té’% A B C6 fif
B ESIA CL e Br o] i B A Bk 0 B i e 0
P, A SCT R G5B 16 J5 A 30 R e B K B
MPEIE C-5.C-7 5 C-7 Fl C-4' P B4 Ik B AL
I AT A 2.3 19HT LOVO TG PEA XA . 24 C-
6w LI G (R4 1), R B R i
Hep3B # il 36 H, B C-6 {3 (9 B 3L B g 8 b 3%
AT AEY 1 PR I (AW 13 7 C-T7,
C-4'Mfi s Eal AT = 5036k ke 25 b 4t
A549 HMITE PE R AL B . TEMT SR S
P06 A P B USR5 TR Tk o SR £ e 1)
B T FE RN R S AR R s AT AR 13 %
PR T AR O A P R R T P P X R 2 0
B, XARE AR AT — 2L R R, (EAS
HE B, AR S A B 43 T 38 2 AT AR W EE X
Hep3 B 4 e A 2 58 1Y 16 4, 2K 1M 22 (R £ X LOVO
MR R BRHE, ARSCEE 0] A5 R K
20T K RN B A R TR 210 S % M (8, W)y
skttt —E 5%,

s % x #
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