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Abstract: Eighteen steroidal derivatives containing benzimidazole heterocycle were designed and
synthesized by suitable modification at C17' side chain of pregnenolone. Their structures were characterized
by IR, '"HNMR, "CNMR and HRMS. The antiproliferative activity of the target compounds in vitro was
evaluated against human oral epithelial carcinoma cells (KB), cervical carcinoma (HeLa), liver cancer
(HepG), human nasopharyngeal carcinoma (CNE-2), breast cancer (BT474) and ovarian cancer (SKOV3)
cells by MTT method. The results showed that some compounds possessed distinct antiproliferative activity
against the tested cells. Among these active compounds, compounds 5S¢ and 6¢ exhibited better selective
activity against SKOV3 cells with ICs values of (15.443.8) umol/L and (9.2+0.6) umol/L, respectively. The
information obtained from the studies may be useful for the design of novel chemotherapeutic drugs.
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2- (3-CPRAEIE-17-2258 ) BRIk (5a), H
O E A, 3% 33.4%, m.p. 106~108 °C; 'HNMR
(CDCls, 300 MHz), §: 0.82 (s, 3H, 18'-CH3), 1.05 (s,
3H, 19'-CHs), 2.04 (s, 3H, 3/-CH;CO), 4.58~4.68 (m,
1H, 3'-aH), 5.41 (d, J=4.8, 1H, 6'-H), 6.80 (d, J=7.5,
2H, Ph-H), 7.05 (t, J=7.5, 1H, Ph-H), 7.16~7.19 (m,
1H, Ph-H), 7.18 (s, 1H, -NH); “CNMR (75 MHz,
DMSO-d), d: 13.32 (18'-C), 19.30 (19'-C), 21.01
(11'-CH;CO), 21.40 (3'-CH;CO), 23.83 (15'-C), 24.58
(16'-C), 27.73 (2'-C), 31.80 (8'-C), 31.92 (7'-C), 36.67
(1'-C), 37.05 (10’-C), 38.07 (4'-C), 38.67 (12'-C),
4421 (17'-C), 50.00 (9'-C), 56.46 (13'-C), 57.51
(14'-C), 73.84 (3'-C), 122.30 (6'-C), 118.20. 119.40.,
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124.80.125.20. 126.90, 139.70 (I BKWE-C), 140.80
(5'-C), 170.60 (2-C), 171.60 (3'-OCOCH;); IR (KBr),
viem™': 3345, 2938, 2847, 1730, 1649, 1627, 1375,
1251, 1030, 743; HREIMS, m/Z: 433.2843 [M+H]"
(caled for C3H37N,0,, 433.2855),

2-(3'- LA I -17- 22 5)-5- G R IRk (5b),
RECAER, 723 34.7%, m.p. 98~100 °C; '"HNMR
(CDCls, 300 MHz), 0: 0.82 (s, 3H, 18'-CH3), 1.05 (s,
3H, 19'-CHj), 2.05 (s, 3H, 3-OCOCHj), 4.58~4.68 (m,
1H, 3'-H), 5.40 (d, J =4.50, 1H, 6'-H), 6.76 (dd, J =
8.4, 2.1, 1H, 6-H), 6.81 (d, J = 2.1, 1H, 4-H), 6.98 (s,
1H, N-H), 7.10 (d, J = 8.4, 1H, 7-H); “CNMR
(75 MHz, DMSO-dy), d: 13.33 (18'-C), 19.30 (19'-C),
21.00 (11'-C), 21.40 (3'-CH;CO), 23.82 (15'-C), 24.55
(16'-C), 27.73 (2'-C), 29.69 (8'-C), 31.93 (7'-C), 36.66
(1'-C), 37.04 (10’-C), 38.07 (4'-C), 38.67 (12'-C),
4421 (17'-C), 50.00 (9'-C), 56.46 (13'-C), 57.51
(14'-C), 73.84 (3'-C), 117.76 (4-C), 119.21 (7-C),
122.27 (6'-C), 123.16 (6-C), 126.26 (5-C), 132.13
(9-C), 139.71 (8-C), 142.12 (5'-C), 170.59 (2-C),
171.66 (3'-OCOCH;); IR(KBr), viem': 3343, 2933,
2849, 1730, 1663, 1373, 1246, 1035, 803; HREIMS,
m/Z: 4672460 [M+H]" (caled for CisH3cCIN,O,,
467.2456).

2-(3'- L AR HE- 17" -2 19)-5- R IF K (S0), TR
B ER, P73 53.6%, m.p.123~125 °C; 'HNMR
(CDCls, 300 MHz), 8: 0.80 (s, 3H, 18'-CH3), 1.05 (s,
3H, 19'-CHs), 2.03 (s, 3H, 3-OCOCHj), 4.56~4.67 (m,
1H, 3'-aH), 5.40 (d, J = 4.50, 1H, 6'-H), 6.50~6.41 (m,
1H, 6-H), 7.05~ 7.01 (m, 1H, 7-H), 7.17 (d, Jy.;y = 14.4,
1H, 4-H); "CNMR (75 MHz, DMSO-d;), J: 13.37
(18'-C), 1929 (19'-C), 21.01 (11'-C), 21.39
(3'-CH5CO), 23.85 (15'-C), 24.57 (16'-C), 27.72
(2’-C), 31.79 (8'-C), 31.92 (7'-C), 36.66 (1'-C), 37.07
(10'-C), 38.06 (4'-C), 38.60 (12'-C), 44.19 (17'-C),
50.02 (9'-C), 56.44 (13'-C), 57.23 (14'-C), 73.91 (3'-C),
104.20 (*Jep = 25.1, 4-C), 105.47 (CJer = 22.7, 6-C),
122.30 (6'-C), 127.14 CJcr = 9.9, 7-C), 129.02 (9-C),
139.70 (5'-C), 143.29 CJcy = 43.8, 8-C), 161.77 (Jer
=242.0, 5-C), 170.69 (2-C), 171.90 (3'-OCOCHj;); IR
(KBr), viem': 3350, 2938, 2844, 1718, 1375, 1658,
1605, 1251,1028, 841; HREIMS, m/Z: 451.2766
[M+H]" (calcd for CogH36FN,O,, 451.2761),

2-(3"- LB A L -17"- 42 (55 )-5- 4 R A T K s
(5d), HMEE, 7% 60.53%, m.p. 96~98 °C; 'H
NMR (CDCls, 300 MHz), d: 0.79 (s, 3H, 18'-CHj,),
1.03 (s, 3H, 19'-CHj,), 2.02 (s, 3H, 3'-OCOCHj3), 3.74
(s, 3H, 5'-OCH3), 4.57~4.63 (m, 1H, 3'-aH), 5.38 (d, J
=2.4, 1H, 6'-H), 6.32 (s, 1H, 4-H), 6.94 (d, 1H, 6-H),
6.96 (d, J = 4.5, 1H, 7-H); “CNMR (75MHz,
DMSO-dy), d: 13.50 (18'-C), 19.45 (19'-C), 21.13
(11'-C), 21.57 (3'-CH;CO), 23.96 (15'-C), 24.71
(16'-C), 27.85 (2'-C), 31.93 (8'-C), 32.05 (7'-C), 36.79

(1'-C), 37.16 (10'-C), 38.19 (4'-C), 38.75 (12'-C),
4427 (17'-C), 50.12 (9'-C), 56.6 (13'-C), 57.42
(14'-C), 74.01 (3'-C), 103.15 (4-C), 104.83 (6-C),
117.65 (7-C), 122.47 (6'-C), 127.03 (9-C), 139.81
(5'-C), 142.97 (8-C), 159.10 (5-C), 170.80 (2-C),
171.94 (3'-OCOCH,); IR (KBr), viem™': 3413, 2930,
2857, 1716, 1621, 1516, 1030, 966, 843, 791;
HREIMS, m/Z: 463.2954 [M+H]" (calcd for CyH3oN,0s,
463.2961).,

2-(3'- & Mk AR 3 -17"- 47 5 )-5- T 366 R O R e
(Se), HEEAK, F=3% 52.6%, mp. 132~134 °C;
'"HNMR (CDCl;, 300 MHz), d: 0.80 (s, 3H, 18’-CH3),
1.04 (s, 3H, 19’-CH,), 2.03 (s, 3H, 3'-OCOCHj;), 2.25
(s, 3H, 5-CH;), 4.53~4.70 (m, 1H, 3'-aH), 5.40 (d, J
=3.6, 1H, 6¢'-H), 6.58 (d, J =7.8, 1H, 6-H), 7.00 (d, J
=7.8, 1H, 7-H), 7.20 (s, 1H, 4-H); "CNMR (75 MHz,
DMSO-dg), 6: 13.32 (18'-C), 19.30 (19'-C), 20.45
(5-CH;), 21.00 (3'-CH;CO), 21.40 (11’-C), 23.84
(15'-C), 24.59 (16'-C), 27.73 (2'-C), 31.82 (8'-C),
31.92 (7'-C), 36.66 (1'-C), 37.06 (10'-C), 38.07 (4'-C),
38.52 (12'-C), 44.15 (17'-C), 50.03 (9'-C), 56.42
(13'-C), 57.29 (14'-C), 73.91 (3'-C),118.63 (7-C),
120.05 (4-C), 122.06 (6'-C), 122.33 (6-C), 125.31
(5-C), 136.89 (8-C), 139.71 (9-C), 140.93 (5'-C),
170.65 (2-C), 171.61 (3'-OCOCH;); IR (KBr), v/em '
3339, 2925, 2850, 1733, 1654, 1369, 1260, 1030,794;
HREIMS, m/Z: 4473039 [M+H]" (caled for
CoH30N,0,, 447.3012),

2-(3"- LB HE-17"- 28 §§9)-5- — 35 FH L 5 R e
(5f), HEEMA, FEFR 53.2%, mp. 112~115 °C;
'"HNMR (CDCl;, 300 MHz), 8: 0.82 (s, 3H, 18’-CH;),
1.06 (s, 3H, 19'-CHs), 2.03 (s, 3H, 3’-OCOCHj3),
4.58~4.68 (m, 1H, 3'-aH), 5.41 (d, J = 4.8, 1H, 6'-H),
6.83 (d, J = 8.4, 1H, 7-H), 7.33 (d, J = 8.4, 1H, 6-H),
7.40 (s, 1H, 4-H); CNMR (75 MHz, DMSO-d;), §:
13.39 (18'-C), 19.28 (19'-C), 21.01 (11'-C), 21.36
(3'-CH5CO), 23.87 (15'-C), 24.57 (16'-C), 27.70
(2'-C), 31.79 (8'-C), 31.94 (7'-C), 36.68 (1'-C), 37.08
(10’-C), 38.05 (4'-C), 38.62 (12'-C), 44.30 (17'-C),
50.00 (9'-C), 56.47 (13'-C), 57.35 (14'-C), 73.95 (3'-C),
117.51 (4-C), 120.73 (7-C), 122.28 (6'-C), 122.57
(5-CF3), 122.88 (6-C), 123.88 (5-C), 126.16 (8-C),
139.73 (5'-C), 144.44 (9-C), 170.80 (2-C), 171.95
(C=0); IR (KBr), v/lem": 3351, 2937, 2903, 1716,
1324, 1110, 1075, 891, 624; HREIMS, m/Z: 501.2713
[M+H]" (calcd for CooH36F3N,0,, 501.2729),

2-(3'- LR I - 17" -2 §5)-5,6- — F B DR JF R g
(5g), FIf A, =% 68.1%, m.p. 120~123 °C;
'"HNMR (CDCl;, 300 MHz), §: 0.81 (s, 3H, 18’-CH3),
1.05 (s, 3H, 19'-CH3), 2.04 (s, 3H, 3'-CH;CO), 2.11 (s,
3H, 4-CH3), 2.26 (s, 3H, 5-CH3), 4.57~4.68 (m, 1H,
3'-aH), 5.40 (d, J= 1.5, 1H, 6'-H), 6.62 (d, J = 8.1, 1H,
6-H), 6.93 (d, J = 8.1, 1H, 7-H), 7.09 (s, 1H, N-H);
BCNMR (75 MHz, DMSO-dg), 0: 13.34 (4-C), 13.38
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(18’-CH,), 19.31 (19'-C), 20.55 (5-CH3), 21.01 (11'-C),
21.43 (3'-CH;CO), 23.81 (15'-C), 24.59 (16'-C), 27.73
(2'-C), 31.81 (8'-C), 31.92 (7'-C), 36.66 (1'-C), 37.04
(10'-C), 38.07 (4'-C), 38.59 (12'-C), 44.14 (17'-C),
50.02 (9'-C), 56.43 (13'-C), 57.35 (14'-C), 73.89
(3'-C), 120.48 (7-C), 122.21 (6'-C), 122.34 (4-C),
122.70 (6-C), 122.80 (8-C), 135.09 (5-C), 139.49
(9-C), 139.69 (5'-C), 170.64 (2-C), 171.75 (C=0); IR
(KBr), viem™: 3361, 2935, 2900, 1733, 1509, 1369,
1242, 1035, 786, 729; HREIMS, m/Z: 461.3164 [M+H]"
(caled for C3yH4N,0,, 461.3168),

2-(3'- LTk A B - 1722 §55)-5- H Jik-6- TR R - B s
(5h), WREAFEM, 2% 11.6%, mp. 105~107 °C;
'HNMR (CDCls, 300 MHz), 6: 0.80 (s, 3H, 18'-CHs),
1.05 (s, 3H, 19'-CHj3), 2.04 (s, 3H, 3'-OCOCHj3), 2.19
(s, 3H, 5-CH3), 4.57~4.66 (m, 1H, 3'-aH), 5.40 (d, J =
4.5, 1H, 6'-H), 6.79 (s, 1H, N-H), 7.10 (s, 1H, 4'-H),
7.25 (s, 1H, 7'-H); *CNMR (75 MHz, DMSO-d), d:
13.39 (18'-C), 17.64 (5-CH;), 19.30 (19'-C), 21.00
(11'-C), 21.41 (3'-CH;CO), 23.81 (15'-C), 24.58
(16'-C), 27.72 (2'-C), 29.69 (8'-C), 31.92 (7'-C), 36.66
(1-C), 37.05 (10'-C), 38.06 (4'-C), 38.58 (12'-C),
4425 (17'-C), 49.99 (9'-C), 56.43 (13'-C), 58.43
(14'-C), 73.902 (3'-C), 109.90 (7-C), 122.30 (6'-C),
125.40 (6-C), 125.89 (4-C), 126.52 (8-C), 130.66
(5-C), 138.47 (9-C), 139.70 (5'-C), 170.74 (2-C),
171.85 (3'-OCOCH;); IR (KBr), viem': 2937,
2867,1786, 1726, 1589, 1372, 1115, 1030, 901, 794;
HREIMS, m/Z: 5252101 [M+H]" (caled for
C»oH37BrN,0,, 525.2117).

2-(3'- Lk A e -17"- 22 §59)-6,7- — B 3L 7 Jf K g
(51), W @EE, % 11.5%, mp. 108~110 °C;
'HNMR (CDCl;, 300 MHz), d: 0.81 (s, 3H, 18’-CHs),
1.05 (s, 3H, 19'-CH3), 2.05 (s, 3H, 3'-CH,CO), 2.15 (s,
3H, 5'-CH3), 2.17 (s, 3H, 6'-CH;), 4.57~4.68 (m, 1H,
3'-aH), 5.40 (d, J = 4.8, 1H, 6'-H), 6.61 (s, 1H, 3-H),
6.94 (s, 1H, 6-H), 7.07 (s, 1H, N-H); “CNMR
(75 MHz, DMSO-ds), o: 13.30 (18'-C), 18.74
(19'-CH;), 19.31 (6-CH;), 19.31 (5-CH;), 21.02
(11'-C), 21.41 (3'-CH;CO), 23.83 (15'-C), 24.58
(16'-C), 27.74 (2'-C), 31.81 (8'-C), 31.93 (7'-C), 36.66
(1'-C), 37.05 (10’-C), 38.08 (4'-C), 38.57 (12'-C),
44.12 (17'-C), 50.03 (9'-C), 56.43 (13'-C), 57.41
(14'-C), 73.88 (3'-C), 119.72 (7-C), 122.33 (4-C),
122.40 (6'-C), 126.03 (8-C), 127.56 (9-C), 135.22
(6-C), 138.30 (5-C), 139.71 (5'-C), 170.60 (2-C),
171.39 (3'-OCOCH;); IR (KBr), vem™': 3438, 2930,
2855, 1663, 1731, 1521, 1379, 1025, 871, 796;
HREIMS, m/Z: 4613170 [M+H]" (caled for
C30H4N,0,, 461.3168),

123 2-3-#K-1T-FE)RFREENED
(6a~61) 89 B %,
FREC 0.16mmol fL-&W) 5 B BB, A

0.1 mol/L K,CO3 /KA 1 mL FTHE 5 mL, % R6HiE
FERE 2.5 h, TLC BRIEE, 2 ICHURE S 281k RO [t
SV (LIREES) =V (k) = 1: 1) B
Mo IR 2SR, SRIG A 10 mL Z808K, A
THEMESr 3 AR, AIFAVIAE, RAEEKEE
W, JOIK NapSO4 T4, IR T bR 0 0045 1 (]
A, #E—2LHE )2 o B 2 B AR Y 6a~6i [ A shAH
VLBRCER) =V (i) =1:1)

2-(3'-FRFE-17'- 2 £55) 2R I Wk e (6a), (0 [T 1,
77 89.6% , m.p.124~126 °C; '"HNMR (CDCls,
300 MHz), §: 0.83 (s, 3H, 18'-CH;), 1.04 (s, 3H,
19'-CH3), 3.50~3.60 (m, 1H, 3'-aH), 3.89 (br s, 1H,
3'-OH), 5.38 (d, J=4.8, 1H, 6'-H), 6.82 (d, J= 7.5, 2H,
5-H il 6-H), 7.03 (s, 1H, N-H), 7.06 (d, J= 7.5, 1H,
3-H), 7.19 (d, J = 7.5, 1H, 7-H); "CNMR (75 MHz,
DMSO-dg), d: 13.31 (18'-C), 19.38 (19'-C), 21.07
(11'-C), 23.82 (15'-C), 24.57 (16'-C), 31.62 (8'-C),
31.81 (2'-C), 31.98 (7'-C), 36.58 (10'-C), 37.30 (1'-C),
38.70 (12'-C), 42.26 (4'-C), 44.19 (17'-C), 50.11 (9'-C),
56.54 (13'-C), 57.59 (14'-C), 71.71 (3'-C), 118.34 (4-C
F17-C), 119.55 (5-C F1 6-C), 121.37 (6'-C), 125.06
(9-C), 126.96 (8-C), 140.81 (5'-C), 171.49 (2-C); IR
(KBr), viem™: 3357, 2926, 2851, 1653, 1589, 1380,
1457, 1045, 956, 745; HREIMS, m/Z : 391.2791
[M+H]" (calcd for CsH3sN,0, 391.2749)

2-(3'-FEH-17 -2 5)-5- S AR TR (6b),
R, 77 95.0%, m.p, 93~95 °C; '"HNMR (CDCl;,
300 MHz), §: 0.80 (s, 3H, 18'-CH;), 1.04 (s, 3H,
19'-CH;), 3.49~3.59 (m, 1H, 3'-aH), 5.38 (d, J = 4.5,
1H, 6'-H), 6.97 (d, J = 8.1, 1H, 6-H), 7.24 (d, J = 8.1,
1H, 7-H), 7.75 (s, 1H, N-H), 7.90 (s, 1H, 4-H);
BCNMR (75 MHz, DMSO-d), §: 13.31 (18'-C), 19.41
(19'-C), 20.98 (11'-C), 23.79 (15'-C), 24.60 (16'-C),
31.60 (8'-C), 31.81 (2'-C), 31.95 (7'-C), 36.56 (10’-C),
37.30 (1'-C), 38.51 (12'-C), 42.23 (4-C), 44.28
(17'-C), 50.10 (9'-C), 56.44 (13'-C), 57.64 (14'-C),
71.70 (3'-C), 121.35 (6'-C), 125.40 (4-C), 125.72
(7-C), 127.92 (6-C), 130.75 (5-C), 136.20 (9-C),
140.47 (8-C), 140.83 (5'-C), 172.20 (2-C); IR (KBr),
viem ' 3359, 2922, 2852, 1651, 1516, 1377, 1045,
789, 731; HREIMS, m/Z: 425.2359 [M+H]" (calcd for
C,H3;CIN,0, 425.2360),

2-(3"-FR 17" -2 §5)-5- AT K (6¢), D
A, 77 % 95.1%, m.p. 225~227 °C; "HNMR (CDCls,
600 MHz), 6: 0.80 (s, 3H, 18'-CH;), 1.02 (s, 3H,
19'-CH,), 3.10~3.55 (m, 1H, 3’-aH), 5.36 (s, 1H, 6'-H),
6.47 (s, 1H, OH), 6.44~6.49 (m, 1H, 6-H), 6.89 (s, 1H,
4-H), 7.023 (t, J = 7.2, 1H, 7-H); *CNMR (150 MHz,
DMSO-dg), d: 13.00 (18'-C), 19.02 (19'-C), 20.68
(11'-C), 23.44 (15'-C), 24.18 (16'-C), 31.21 (2'-C),
31.41 (7'-C), 31.58 (8'-C), 36.18 (12'-C), 36.90 (1'-C),
38.34 (10'-C), 41.85 (4'-C), 43.81 (13'-C), 49.68
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(9'-C), 56.13 (14'-C), 57.00 (17'-C), 71.31 (3'-C),
103.99 (A = 25.2, 4-C), 105.30 (*Jer = 22.8, 6-C),
119.73 (9-C), 120.98 (6'-C), 126.68 (*Jey = 10.1, 7-C),
140.40 (5'-C), 142.81 (Jcr = 11.0, 8-C), 161.40 (‘Jc.r
= 242.4, 5-C), 171.46 (2-C); IR (KBr), v/em ': 3411,
2923, 2850, 1673, 1636, 1511, 1383, 1462, 1053, 973,
791; HREIMS, m/Z: 409.2664 [M+H]" (calcd for
C1H33FN,0, 409.2655),

2-(3"-FR 17" -2 {§5)-5-H S FE A TF KR (6d),
H@E A, =% 94.6%, mp. 93~95 °C; 'HNMR
(CDCls, 300 MHz), J: 0.80 (s, 3H, 18'-CH3), 1.02 (s,
3H, 19'-CHj3), 3.50~3.55 (m, 1H, 3’-aH), 3.75 (s, 1H,
5-OCHs3), 3.94 (br s, 1H, 3'-OH), 5.36 (d, J=2.4, 1H,
6'-H), 6.32 (d, J = 4.5, 1H, 6-H), 6.33 (s, 1H, 3-H),
6.85 (s, 1H, N-H), 6.97 (d, J = 4.5, 1H, 7-H); *CNMR
(75 MHz, DMSO-dy), 0: 13.49 (18'-C), 19.54 (19'-C),
21.20 (11'-C), 23.95 (15'-C), 24.72 (16'-C), 29.84
(8'-C), 31.73(2'-C), 32.09 (7'-C), 36.70 (10'-C), 37.42
(1'-C), 38.83 (12'-C), 42.37 (4'-C), 44.28 (17'-C),
50.21 (9'-C), 55.50 (-OCHj), 56.64 (13'-C), 57.49
(14'-C), 71.84 (3'-C), 103.19 (4-C), 104.87 (6-C),
117.63 (7-C), 121.52 (6'-C), 127.00 (9-C), 140.92
(5'-C), 142.95 (8-C), 159.11 (5-C), 171.90 (2-C); IR
(KBr), viem™: 3369, 2922, 2853, 1656, 1629, 1514,
1382, 1040, 953, 731; HREIMS, m/Z: 421.2851
[M+H]" (caled for C,;H36N,0,, 421.2855),

2-(3'- 2 H-17"-2 5)-5-F LA TF R (6e),
A, 722 95.0% , m.p. 132~135 °C;'HNMR (CDCl;,
300 MHz), d: 0.80 (s, 3H, 18'-CHj), 1.04 (s, 3H,
19-CH;), 2.32 (s, 3H, Ph-CH3), 3.49~3.59 (m, IH,
3'-aH), 5.38 (d, J=4.5, 1H, 6'-H), 6.98 (d, J = 8.1, 1H,
6-H), 7.24 (d, J = 8.1, 1H, 7-H), 7.27 (s, 1H, 4-H),7.90
(s, 1H, N-H); "CNMR (75 MHz, DMSO-d;), J: 13.32
(18'-C), 19.42 (19'-C), 20.92 (Ph-CH3), 21.02 (11’-C),
23.83 (15'-C), 24.61 (16'-C), 29.70 (8'-C), 31.61
(2'-C), 31.96 (7'-C), 36.57 (10'-C), 37.30 (1'-C), 38.49
(12'-C), 42.23 (4'-C), 44.28 (17'-C), 50.10 (9'-C),
56.45 (13'-C), 57.53 (14'-C), 71.71 (3'-C), 121.35
(6'-C), 12529 (7-C), 125.73 (4-C), 127.92 (6-C),
130.75 (5-C), 136.20 (8-C), 140.47 (9-C), 140.83
(5'-C), 172.21 (2-C); IR (KBr), viem': 3421, 2930,
2848, 1663, 1516, 1043, 811, 734, 594; HREIMS, m/Z:
405.2903 [M+H]" (calcd for C,7H36N,0, 405.2906).,

2-(3'-F B -17'- 22 {8 )-5- = FUH JE 2R O nR w
(69, FMBEE, 73R 89.6%, m.p. 140~143 °C;
'"HNMR (CDCl;, 300 MHz), d: 0.81 (s, 3H, 18'-CHj,),
1.02 (s, 3H, 19'-CHj3), 3.48~3.61 (m, 1H, 3'-aH), 5.31
(s, 1H, -OH), 5.39 (d, J = 5.1, 1H, 6¢'-H), 7.54 (d, J =
8.4, 1H, 7-H), 8.18 (d, J = 8.4, 1H, 6-H), 8.83 (s, 1H,
4-H), 9.80 (s, 1H, N-H); "“CNMR (75 MHz,
DMSO-dy), d: 13.17 (18'-C), 19.41 (19'-C), 21.08
(11'-C), 23.44 (15'-C), 24.62 (16'-C), 29.69 (8'-C),
31.86 (2'-C), 32.02 (7'-C), 36.57 (10'-C), 37.29 (1’-C),
38.33 (12-C), 42.27 (4'-C), 44.24 (17'-C), 50.17

(9'-C), 56.64 (13'-C), 58.60 (14'-C), 71.72 (3'-C),
116.26 (3-C), 121.26 (Jop = 27.0, 6-C), 121.49 (6'-C),
127.73 (Jeg = 35.6, 5-C), 134.76 (7-C), 136.30 (CF5),
138.46 (8-C), 140.83 (5'-C), 148.16 (9-C), 171.75
(2-C); IR (KBr), v/em': 3344, 2920, 2848, 1668, 1519,
1319, 1260, 1030, 786, 729; HREIMS, m/Z: 459.2615
[M+H]" (calcd for C,7H33F3N,0, 459.2623),
2-(3'-FHE-17"-22§i8)-5,6- — W FLH T BRI (6g),
M R, P23 92.5%, m.p. 138~141 °C; 'HNMR
(CDCl;, 300 MHz), 6: 0.80 (s, 3H, 18’-CHj3), 1.02 (s,
3H, 19'-CH3), 2.09 (s, 3H, 5-CH3), 2.25 (s, 3H, 4-CHj3),
3.46~3.54 (m, 1H, 3'-aH), 5.35 (d, J = 4.5, 1H, 6'-H),
6.60 (d, J = 8.1, 1H, 6-H), 6.92 (d, J = 8.1, 1H, 7-H);
BCNMR (75 MHz, DMSO-dg), 0: 13.31 (4-CH3),
13.37 (18'-C), 19.40 (19'-C), 20.52 (5-CHj), 21.07
(11'-C), 23.83 (15'-C), 24.59 (16'-C), 31.57 (8'-C),
31.83 (2'-C), 31.97 (7'-C), 36.57 (10'-C), 37.33(1'-C),
38.63 (12'-C), 42.22 (4'-C), 44.15 (17'-C), 50.14
(9'-C), 56.50 (13'-C), 57.35 (14'-C), 71.61 (3'-C),
120.52 (7-C), 121.28 (6'-C), 122.21 (4-C), 122.70
(6-C), 122.88 (8-C), 135.10 (9-C), 139.45 (5-C),
140.89 (5'-C), 171.87 (2-C); IR (KBr), v/em": 3357,
2926, 2851, 1653, 1589, 1380, 1457, 1045, 956, 745;
HREIMS, m/Z: 419.3015 [M+H]" (caled for
C,5HasN,0, 419.3062)
2-(3"-F2FE-17-25)-5- H He-6- 1R A IF K e (6h)
F (@ R, 75 %R 94.0%, m.p. 92~95 °C; 'HNMR
(CDCls, 300 MHz), d: 0.78 (s, 3H, 18'-CH3), 1.01 (s,
3H, 19'-CHj3), 2.16 (s, 3H, 5-CHj), 3.50~3.54 (m, 1H,
3'-aH), 3.79 ( br s, 1H, 3'-OH), 5.35 (d, J = 1.6, 1H,
6'-H), 7.07 (s, 1H, 4-H), 7.10 (s, 1H, N-H), 7.22 (s, 1H,
7-H); *CNMR (75 MHz, DMSO-d;), 5: 13.52 (18'-C),
17.81 (5-CH3), 19.55 (19'-C), 21.19 (11'-C), 23.91
(15'-C), 24.70 (16'-C), 29.84 (8'-C), 31.72 (2'-C),
32.08 (7'-C), 36.69 (10'-C), 37.42 (1'-C), 38.79
(12'-C), 42.35 (4'-C), 44.39 (17'-C), 50.18 (9'-C),
56.62 (13'-C), 57.57 (14'-C), 71.82 (3'-C), 110.03
(7-C), 121.49 (6'-C), 125.44 (6-C), 125.95 (4-C),
126.70 (8-C), 130.84 (5-C), 138.59 (9-C), 140.92
(5'-C), 171.96 (2-C); IR (KBr), v/em': 3364, 2930,
2850, 1651, 1467, 1374, 1048, 901, 729; HREIMS,
m/Z: 483.2005 [M+H]" (caled for C,;H3sBrN,O,
483.2011),
2-(3'-FRH-17' -2 §55)-6,7- /1 FE R TF K mk (61)
FE A, 7% 89.0%, m.p. 114~116 °C; "HNMR
(CDCl;, 300 MHz), J: 0.82 (s, 3H, 18'-CHs3), 1.04 (s,
3H, 19'-CH3), 2.15 (s, 3H, 5-CHs3), 2.18 (s, 3H, 6-CHj3),
3.49~3.60(m, 1H, 3'-aH), 5.38 (d, J = 4.5, 1H, 6'-H),
6.62 (s, 1H, 4-H), 6.95 (s, 1H, 7-H), 6.97 (s, 1H, N-H);
BCNMR (75 MHz, DMSO-d), 0: 13.31 (18-C), 18.76
(6-CH3), 19.33 (5-CH;), 19.41 (19'-CH3), 21.07
(11'-C), 23.81 (15'-C), 24.58 (16'-C), 31.61 (8'-C),
31.82 (2'-C), 31.97 (7'-C), 36.57 (10'-C), 37.30 (1'-C),
38.66 (12'-C), 42.25 (4'-C), 44.14 (13'-C), 50.11
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(17'-C), 56.52 (9'-C), 57.50 (14'-C), 71.71 (3'-C),
119.77 (7-C), 121.39 (4-C), 122.35 (6-C), 126.01
(6-C), 127.68 (5-C), 135.30 (9-C), 138.25 (8-C),
140.80 (5'-C), 171.41 (2-C); IR (KBr), v/em': 3346,
2932, 2852, 1658, 1511, 1280, 1040, 734, 608;
HREIMS, m/Z: 419.3066 [M+H]" (caled for

C»sH35sN,0,419.3062 ).,
1.3 MTT L AH*

WA LLZ) (3~4) x10* N/mL 1% RN T
96 LM, FEFLIERP 200 pL, BT CO, EFHAEH G
24 h, FZ TSR BEAR FEC S, 10, 20, 40, 80, 160 umol/L )
INARFAE S, B—BRE 3 A FATfL, FAfA
B R R LR 23 R HEFL RN S B 7 I K 40 o ) B 4
XTHRAL. 7E COEFRMT T 37°CH53% 72h 5, &
fLANA 20 pL i MTT( Y5 Ak R 5 DU 00 ) %5 (o
250 mg MTT ¥y K% T 50 mL PBS iS55 5 g/L )
MTT ek ), SRIGTE B LB s s b ak iR
4h, MECEFERIS A 200 uL 9 DMSO, &
10 min FAFUCVE, FfJS FAIREAR OGN E OD (6% B )
B o 3E I T SR — s Ve FE AR ot X 4 g 41 i

(XHROD—%HOD ) — (£AZ90D—=%5 110D )
1151 22 /%=
i YFHHOD—%3 10D

SRIG LU 30 25 e FEAE KT, SR R AR
E/‘J ICSO {Eo

%100

2 ZRE5i{Tie
21 HEMRIESFE

FORTE R IR B 2P IR AR AT A W R, DA
BT R, L 3R AR, BB EY 2,
1 2 5K NaOH Sz, 133 C-17-J_m ™) 3.
&Y 3 5 ZEEIU R 3] C-17'-BEAL A1) 4,
4B 3 B B S A AN R U A 9 R SR

FFEIRIA LA AN FEBURIERY C-17"- 28I bR I
IR A Y Sa~5ic FEA BRI RET, (kG 3 52K
AR N B A2 TC K TSRS T i AT, B 4
I, LSRR R, kA 4 E
B N2 3R Al B 3 5 AN TR A A1 oK i A W IO
227 Sa~5i, Sa~5i PE—HERME RN T E
C-3'-fif L BEFEAT ) HAR =) 6a ~ 61, & HLAIIX 184>
A PRI R e PRI IR 1§55 1A TE 5 0 35 Sk Sk
K WARIE LAY

AL G Sa EdE T, L0 6.79~7.18 4b
HELT 44 Z83F B RS AR AY PCNMR H, £E 170.6
b IR T TR ER R -C=N BRAL AN, H
VLIS A C-17' DRI E AR IR i I, Ak
T C-17"- 7 I bk (S R L5 -

54 sa Mk, k&Y 6a N
4.58~4.68 I IR 3'-oH I Z EIEHT] T 515
() 3.46~3.61, JEHTEMLAY 5a ) P"CNMR H, 1k
2% 171.6 AbIR-C=0 WS B2 291 2%, il 3'4-
LRI L C 2 i, SRR 6a 1Y 3'p-
2

e, Hofl S W B g5 R 15 2 T R B S5 AL
Bk
2.2 RN IG5 E MK

5% KB. HeLa, HepG. CNE-2, BT474
il SKOV3 AU RRAE kXt 52, X4y ik
ARG M e 40 B A AR TS PR O 1, S5 R IR 1.
34N, Sg. h Al 6g. h FEFTA B 20 H Y 1Cs,
¥3>80 umol/L, ##EE 1 A S,

NFE 1S5S, B ) A ) 485 A6 4 I e
$IAREA Y% SKOV3 4 g 2 B H B & () s B

B —

P

1 Ao IR S P RSN BTG P (1Cs, pmol/L )
Table 1  Antiproliferative activity of steroidal benzimidazole compounds in vitro (ICso, pmol/L)

Comp. HeLa HEPG2 CNE-2 KB BT474 SKOV3
Sa >80 >80 65.1 ND >80.0 75.849.1
5b >80 >80 >80 >80 >80.0 76.3£5.7
5c >80 >80 >80 ND 34.6+2.2 15.4+3.8
Se >80 >80 >80 ND >80.0 76.0+9.5
Sf >80 >80 ND >80 >80.0 77.9+12.3
5i 67.8+5.2 76.4+6.5 >80 ND >80.0 >80.0
6a 65.7£7.5 55.3+4.3 >80 >80 67.242.2 45.243.6
6b >80 66.8+7.8 43.7+£2.2 >80 58.8+£2.2 57.4+1.2
6¢c 70.3+2.4 53.74£2.2 ND ND 44.6+2.2 9.2+0.6
6e >80 65.4+2.2 44 .8+2.2 ND 67.5+£2.2 54.4+2.7
6f 55.5+6.3 >80 ND >80 78.6+2.2 37.6+1.6
61 ND >80 56+2.2 >80 72+2.2 >80.0

5 12.9+2.2 9.4+0.6 12.7£1.5 8.2+0.6 14.3£0.7 12.5£1.7

T AR AMUETE 37 °C, o(COy) = S%IEIRAR PR, DL MTT AT (oMl i i
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HVEF . o, DAZE I bRme 35 i 2 SR A7 UG 3
AHTE &9 Sc Tl 6c RIL W3, 1Cs (EH51 R
(15.4+3.8) fil (9.2+£0.6 ) pmol/L. XL A%t
b 015X 200 et 2 B Y — S A AR A R R B AR
4n 5a % CNE-2 4RI — 2 B30 hl, 51 A1 6a X
HeLa F1 HEPG2 40t =8 ik FE 4l , 6b Xf
CNE-2 fll BT474 B B A4 /EH o i — 24 ir
A AR A Y BT IR 1 R T A AT LA
WA S BN B

(1) B2 (55 WA C-17" -7 3 42 1 2R I R 2 3
e L D= IR/ DURCE % & B 0L X
(SKOV3) MFLIE (BT474 ) 4025 90 H 84y
) A R B B T 5

(2) MWIETFBRIR IS5 R T , YA TR R )
B EHURES b d 7 JE ] (40 Se, 51) B, fL&PXT
Jifr e A AR TCA AR o T 24 BRI L A
(4n6b, 6¢) B, LAYy HA B W i iliE

(3) W& 1 HEHETULER, S5 5+
3B-L AN L LW RS TR B B
3B-FRILLEM ALY 6 IS PG BN [F AL
PET, X ATREAR I S T LA W 0 K B R A
WAL OE 3188

3 #ie

DA IGBERR Ry Sk, @t 5 RN, WA
T 18 AN C-17 R FF KM AR G4, XA Al
YT T 25 RAE . X5 H AR & B i 1A S 4 i
FATEPEBEATINIL, S5 IRER, AW ST ER A
KO (SKOV3) KFLARE (BT474) AL
U BT A AR A I B E E  Jrh, ZRTIT R
RIAPAELEFIBACEERS , JE L&Y Sc F 6c Xt
NS ( SKOV3) 20 EL AT B 47 Ay e 8 P 40 o 0 44
ICso fE 439K (15.4+3.8) 1 (9.2+£0.6) pmol/L. ¥3
Sb, MWAIFBRMERYSEFRE , 5 BRI i
HL IR AT A B, SRR AR AR 1 P
B, A okt i T2 200 L P 40 0 3 R v, A
C-3"57 Ay 2 BE S A8 B AT 5 145 400 %) 410 1 0% A 75 30 4
Tho MEZEACA PP U 3R AR DG 14 At i e 200 A 7 77
PR REE— R ABEGE, XA W & R B i
Jel % T A O 45 SR S it — 2 T RNk (5 A R 2
YRt T IS S %
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