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Tab 1 Physical data of compounds 4a~4h
Elemental analysis / %
Compd R Formula MP/C I3.4 C H N

Cale Found Calc Found Calc Found
42  CH, CoaHoyN;O5S+ 1. 5H,0 161—162 3.6 47.78 47.72 4.31  4.01  8.57  8.62
4b -C,H;s CsHogN4O,S 167169 3.4 50.62 50.92 4.25 4.22 8.75 8.60
4c -C5;H5 CeHogN4O7S 168~169 3.3 51.37 51.16 4.46 4.31 8.56 8.65
4d -C4Hy Cy7H30N4O,S 165~168 3.3 52.09 52.31 4.67 4.77 8.37 8.30
de p-CH;CgHy- CsoHogN4O;S*H,O 200~204 4.0 59.68 59.85 4.66 4.48 9.60 9.44
4f p-CH;0CsH,- CoH34N4O,S*H,O 194~197 - 58.09 58.41 4.54 4.38 9.34 9.14
4g  m-CHCH,- CaoH3yN;O;S* 1O 118~120 4.2 59.40 59.50 4.98 5.17  9.23  9.20
4h m-FCgHy- CoH3yN4O,S 188~190 4.1 58.78 58.66 4.25 4.49 9.45 9.08

Tab 2 Inhibition of in vitro tumor cell growth by epipodophyllotoxin derivatives (4a~4h)

Inhibition rate / % ~

Compd Concentration/mol* L~

HL-60 Kse BGC-823 Beap KB

4a 107 37.9 68.76 -1.05 40.6 29.14
1073 48.2 69.24 11.58 42.8 53.64

10°* 58.6 80.24 16.84 49.6 64.90

4b 10°° 48.2 76.15 1.05 37.5 23.18
1073 55.1 83.10 30.53 43.6 52.98

10°# 58.6 86.83 40.00 54.1 74.83

dc 107 24.1 68.32 -10.53 38.3 -17.88
1073 55.1 73.95 2.11 40.6 28.48

1074 55.1 86.32 20.00 51.8 29.14

4d 10°¢ 22.3 60.71 48.31 - 47.02
1073 49.6 72.86 50. 56 - 67.55

10°# 58.6 79.07 56.18 - 74.83

de 107 63.04 35.5 40.45 31.9 25.12
1073 64.39 47.83 56. 18 36.2 24.64

1074 67.39 68.06 70.79 40.1 22.22

4f 107 47.82 6.07 50. 56 25.1 8.21
1073 47.82 45.23 51.69 28.5 19.32

10°# 76.08 64.88 82.02 36.0 25.60

4g 10°¢ 43.47 14.09 64.04 23.1 31.88
1073 63.04 26.30 66.29 35.3 35.75

10°# 67.39 57.23 69.27 39.4 49.76

4h 107 41.3 51.01 43.82 26.6 17.39
1073 50.0 53.61 61.80 28.6 20.29

1074 56.5 76.16 65.17 35.9 38.16

a’ Results obtained alter 72 h: b) — No activity.
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da  WFE: 89%, mp 161C ~ 162T, Lo 15
—5.04%; IR (KBr): 3360 ~ 3008 (b, -NH,,-OH),
1784.1, 1671.1, 1516.3, 1483.1, 1229.2, 1191.8,
1115.5, 1034.5, 935.33 em ' '"HNMR Cacetone-
de):7.02Cs, 1H, 5-H), 6.51 (s, 1H, 8-HD, 6.36Css
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2H,2"-H,6'-H),6.00(s; 2H, OCH,),5.43(d, 1H, ]
=3.6 Hz4-H),4.56(d, I1H, ] =4.0 Hz, 1-H>,3.97
~ 4.4 (m, 2H, 11-H), 3.71 (s, 6Hs 3'-OCH;5 5'-
OCHy)» 3.0 ~ 3.3 (m, 2H, 2-H, 3-H), 2.6 (1, 2H,
‘NH,),1.9Cs, 3H,-CH;)»

4 WE: 2%, mp 167C ~ 169T, Lo 15
+46.2°; IRCKBr): 3346.1, 3310.9 ( XUV, -NH, ),
3212.5~3135Ch, OH), 1784.1, 1673.41, 1610.7,
1516.7, 1483.3, 1232.7, 1192.5, 1114.1, 1036.2,
937.68 cm ™ 's 'FHNMR Cacetone-dg ): 7.04 Css 1H, 5-
H,6.51Cs, 1H,8-H),6.38(s, 2H,2"-H, 6'-H),6.01
(s,2H, OCH,0),5.46(d, I1H,J =3.4 Hz:4-H), 4.60
(d,1H,J=4.5 Hz 1-H), 4.0 ~4.4(m, 2H, 11-HD,
3.71(s, 6H, 3'-OCH;, 5'-OCH; ), 3.1~ 3.5(m, 2H,
2-H, 3-1),2.6(t, 2H,-NH, ), 1.76 (g, 2H,-CH, ),
0.96(t, 3H,-CH;)»

4c WE: 89%, mp 168C ~ 169C, [ o 5
+1.97°s IRCKBr): 3346.1, 3310.9 (LI, -NH, ),
3212.5(h,-OH), 1785.1, 1671.7, 1611.9, 1517.3,
1483.4, 1225.8, 1192.0, 1035.7, 937.23 cm s
'HNMRacetone-dg ): 7.04Cs, 1H,5-H), 6.51Cs, 1H,
8H), 6.36 (s, 2H, 2'-H, 6'-H), 6.01 (s, 2H,
OCH,0), 5.40(d, 1H, ] = 3.3 Hz 4-H), 4.60(d,
1H,] = 4.4 Hz 1-H), 3.95~4.30(m, 2H, 11-H),
3.70(s, 6H, 3'-OCH;, 5'-OCH;), 3.2~ 3.6(m, 4H,
2-H,3-H,CH,),2.5~2.9(m,4H,-NH,, CH, ), 1.76
(q,2H,-CH,)51.27Ct, 3H,-CH; Do

4d  YWE: 76%, mp 165C ~ 168C, Lo I
—3.46°; TR(KBr): 3367.2, 3360 ~ 3212.5 (X %,
“NH, > 1780.9, 1670.6, 1482.6, 1226.7, 1191.2,
1115.2, 1035.0, 936.36 cm 's 'HNMR Cacetone-
de): 7.04Csy 1H, 5-HD» 6.51 Css 1H, 8-HD» 6.38 (s
2H,2"-H,6'-H),6.01(s,2H, OCH,),5.41(d, 1H, ]
=3.4 Hz4-H),4.59(d, 1H, ] =4.4 Hz, 1-H),4.10
~4.40 Cm, 2H, 11-H), 3.71 (s, 6H, 3'-OCH;, 5'-
OCH;),3.3~3.4(m, 2H, 2-H, 3-H), 2.62 (¢, 2H,
‘NH,)» 1.2 ~1.9C(m, 6H,-CH,CH,CH,-), 0.95(+t,
3H,-CH;)-

de M E: 85%, mp 200C ~ 204°C, [ o %)
—202.6°; IRCKBr): 3430.5, 3318, 3170.3 ~ 3149.2
(X U, -NH2,, 1759.1, 1614.0, 1456.0, 1218.7,
1118.9, 1032.7, 921.22 cm ™ 's 'HNMR (CDCl; )+
7.86(ds 2H, ] =7.8 Hz, 2"-H, 6"-H), 7.33(d, 2H, ]

=7.8 Hz 3"-H, 5-H), 6.96 (s, 1H, 5-H), 6.51 (s»
1H, 8-H), 6.33 (s, 2H, 2'-H, 6'-H ), 5.98 (s, 2H,
OCH,0),5.59(ds 1H, ] =4.0 Hz 4-H),4.4~4.8
(m,4H, 1-H, 11-H,4’-OHD,4.01C(m, 1H, 2-11), 3. 81
(ss6H,3"-OCH;,5-OCH;)5 3.63(m, 1H, 3-H),3.26
(s, 2H,-NH,),2.44(s, 3H, CH; )

a4t W FE: 88%, mp 194C ~ 197C, [ 15,
+364.8° IR (KBr): 3430.5 ~ 3156.2 (b, -NH,,
“OH), 1761.7, 1613.2, 1515.4, 1481.0, 1243.9,
1118.5, 1032.2, 921.79 cm™'s 'HNMR (CDCl; ):
7.97(d,2H,] = 8.5 Hz, 2"-H, 6"-H), 7.02(d, 2H, ]
=8.5 Hz 3"-H, 5"-H), 7.01 (s, 1H, 5-H), 6.51 (s,
1H, 8-H), 6.33 (s, 2H, 2'-H, 6'-H ), 5.98 (s, 2H,
OCH,0),5.56(s, 1H, 4-OH), 4.4 ~4.9(m, 4H, 4-
H, 1-Hs 11-H), 4.05 Cm, 1H, 2-H), 3.88 (s, 3H-
OCH;)»3.81 (s, 6H, 3'-OCH5» 5"-OCH; )5 3.56 (m,
1H,3-H),3.29Cs, 2H, -NH, )»

4g W *E: 85%, mp 118C ~ 120C, [ 15
—214.0° TR ( KBr): 3353.1 (h,-NH,,-OH ),
1763.8, 1611.6, 1517.4, 1481.5, 1223.9, 1112.6,
1035.9,932.43 cm ™' "THNMR(CDCl;): 7.6 ~ 7.2
(m,4H, A¥HE),7.05Cs, 1H, 5-H),6.50(s, 1H, 8-
H,6.26(s 2H,2'-H, 6'-1), 6.02(s, 2H, OCH,O),
5.42(d, 1H, ] =4.21 Hz 4-1H),4.6~4.2Cm, 3H, 1-
H, 11-H),3.63(s, 6H, 3'-OCH;, 5-OCH; ), 3.36(s,
3H,CH;),5.03(s, 1H, 4’-OH), 3.25(s, 2H,-NH, ),
3.15~3.05(m, 2H, 2-H, 3-1D»

4h W E: 82%, mp 188C ~ 190C, [« 15
—108.2° TR ( KBr): 3353.1 (h,-NH,,-OH ),
1764.1, 1611.4, 151.8, 1480.9, 1224.6, 1112.0,
1036.2,932.15 em ™ 's "HNMR Cacetone-dg ): 8.0 ~
7.4(m, 4H, KHE),7.12(s, 1H, 5-H), 6.53(s, 1H,
8H), 6.41 (s, 2H, 2'-H, 6'-H), 6.01 (s, 2H,
OCH,,5.55Cs, IH, 4’-OH), 4.64(d, 1H, ] = 4.1
Hz 4-H),4.32(d, 1H, ] = 6.7 Hz, 1-H), 3.68(s, 6H,
3’-OCH;,5"-OCH;),3.66~3.20(m, 4H, 11-H, 2-H,
3-H),3.05(2H, -NH, -
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SYNTHESIS AND ANTITUMOR ACTIVITIES OF 4p-S-(5"-ALKYL-
4"-AMINO-17,2", 4-TRIAZOLE-3"-YL)-4-DEOXY-
4’-0O-DEMETHYL-EPIPODOPHYLLOTOXIN DERIVATIVES

Lu Kuanke (Lu KK) and Chen Yaozu (Chen YZ)'

CInstitute of Applied Pharmaceutical Research s School of Pharmaceutical Science s
Beijing Medical University, 100083 ;
I'The State Key Laboratory of Applied Organic Chemistrys Lanzhou Universitys 730000

ABSTRACT AIM: In order to search for podophyllotoxin analogue agents with fewer side effects and

improved activity, the podophyllotoxin derivatives are to be synthesized. METHODS: FEight 4'-demethyl-
podophyllotoxin analogues with 4B-S-triazoles have been synthesized from 4’-demethyl-podophyllotoxin.
RESULTS: Eight 4'-demethyl-podophyllotoxin derivatives possessing 48-S-triazoles have been synthesized and
their antitumor activities were screened in wvitro against HL-60, BGC-823, BcaP,» KB and Ksq, cells.
CONCLUSION: The results indicated that these compounds showed high biological activity only towards Ksg,

cells.

KEY WORDS podophyllotoxin analogues; triazoles; antitumor activity





