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(d, 21.0 Hz), 116.5-116.8 (d, 22.1 Hz), 125.8, 127.7, 129.2-129.3 (d, 7.7 Hz),
130.2, 142.8-142.9 (d, 7.7 Hz), 153.7, 158.6, 158.9, 160.9-164.1 (d, 244.4 Hz),
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.3 Hz), 6.06 (1H, d, J = 1.9 Hz), 6.31 (1H, d, J = 1.9 Hz), 6.51 (2H, d, J = 8.9
Hz), 6.66 (3H, m), 6.80 (1H, m), 6.93 (2H, d, J = 8.9 Hz)O 3C NMR (CDCl): 51.
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9.2 Hz), 138.3-138.4 (d, 6.6 Hz), 158.7, 159.5-161.9 (d, 244.7 Hz), 161.0, 163.8
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(48) JP 2012-509923 A 2012.4.26

NMR 'H (300 MHz, CDCls): 1.89 (1H, brs), 2.14 (1H,
dd,/=7.0,13.3 Hz),2.67 (1H, ddd,/J=6.4, 13.9, 13.9
Hz), 3.27 (1H, br s), 3.83 (3H, s), 3.86 (3H, s), 3.99 (1H,
dd,J/=6.5,14.0Hz),4.77 (1H, d, /= 6.0 Hz), 6.1 (1H,
d,J=1.8Hz), 6.28 (1H, d,/J=1.8 Hz), 6.95-6.98 (2H,
m), 7.05-7.12 (5H, m), 7.23-7.26 (2H, m). NMR "°C (75
MHz, CDCl3): 36.1; 53.2; 55.6; 55.7; 79.0; 89.4; 92.5;
94.8;103.1; 107.4; 121.4; 126.4; 127.7; 127.9; 129 4,
130.2; 134.1; 138.1; 156.8; 160.6; 163.9. IR (7#[5):
3486, 2942, 2841, 1624, 1598, 1147 cm™. HR-MS
C25H23BI‘11<106 @%‘I‘%{[ﬁ 5210366, SE‘{/EIHIE: 521.0360
(-2.85 ppm).

NMR 'H (300 MHz, CDCI5): 1.82 (1H, brs), 2.26 (1H,
s), 2.83 (1H, dd, J= 6.9, 12.6 Hz), 3.44 (1H, br s), 3.80
(3H, s), 3.94 (3H, s), 4.00 (3H, s), 4.09 (1H, m), 4.92
(1H, d,J=5.2 Hz), 6.25 (1H, s), 6.39 (1H, s), 6.72 (2H,
m), 6.96 (2H, m), 7.24-7.36 (5H, m). NMR *C (CDCl»):
36.7,52.8,55.1,55.7, 55.8,79.2, 89.4, 92.5, 94.9. 103.6,
107.9, 113.0, 127.0, 127.2, 127.7, 129.0, 130.6, 134.9,
157.0, 158.0, 160.9, 163.9. IR (F&E): 3504, 2942, 2838,
2359, 2597, 1597, 1513, 1146. HR-MS CasHaeNa ;O O
FHRAE: 457,1627, FEHIE: 457.1622.

NMR 'H (300 MHz, CDCls): 3.67 (3H. s), 3.87 (3H, s),
3.92 (1H, dd, J= 14, 6.2 Hz), 4.45 (1H, d, J = 14 Hz),
4.83 (1H, d, J = 6.2 Hz), 6.60 (2H, m), 6.90-7.15 (7H,
m), 7.23 (2H, d, J= 8.6 Hz), 7.33 (1H, d, J= 8.1 Hz).
NMR "C (75 MHz, CDCls): 51.1, 52.8, 56.2, 79.5, 93.6,
97.3,101.8,109.1, 119.1, 122.2, 127.5, 128.3, 128.7,
129.8, 131.0, 134.4, 137.0, 160.9, 163.6, 172.0.

NMR 'H (300 MHz, CDCls): 2.36 (1H, ddd, J =2.8,
7.0, 13.5 Hz), 2.79 (1H, dt, ] = 5.3, 13.4 Hz), 3.88 (3H,
s), 427 (1H, dd, 1 =6.9, 13.4 Hz), 4.71 (1H, dd, J=2.7,
5.1 Hz), 6.64 (2H, m), 6.90-7.30 (10H, m).

NMR C (75 MHz, CDCl5): 36.9, 53.6, 55.7, 78.4, 94.1,
96.7,102.8, 108.4, 118.6, 121.6, 126.3, 126.5, 128.0,
128.2, 129.3, 130.5, 134.8, 138.7, 160.8, 163.0.

NMR 'H (300 MHz, CDCls): 2.42 (1H, d, J = 5.4 Hz),
3.69 (3H, s), 3.70 (3H, s), 3.83 (3H, 5), 3.93 (1H, dd, J =
5.4,13.4Hz), 443 (1H, d, J=13.4 Hz), 4.83 (1H, t, ] =
5.4 Hz), 6.60 (4H, m), 6.90-7.15 (7H, m), 7.31 (1H, d, J
= 8.3 Hz).

NMR C (75 MHz, CDCl5): 51.1, 52.6, 55.4, 55.7, 56.0,
79.3,93.0,97.1, 101.9, 108.6, 113.2, 119.5, 126.9, 127,
127.5, 128.2, 128.4, 129.2, 137.4, 159.0, 160.9, 163.1,
172.0.

10

20

30

40



(49) JP 2012-509923 A 2012.4.26

NMR 'H (300 MHz, CDCls): 2.86 (3H, s), 3.19 (3H, s).
4.80 (3H, s), 4.06 (1H, dd, T = 7.0, 13.4 Hz), 4.40 (1H,
d, J=13.3 Hz), 4.77 (1H, d, ] = 7.0 Hz), 6.55 (2H, m),
6.77 (2H, m), 7.02 (5H, m, H2), 7.24 (2H, m), 7.37 (1H,
d, J=7.9 Hz).

BC NMR (CDCls): 36.2,37.7, 46.7, 55.8, 57.1, 78.5,
92.2,96.8,101.0, 108.6, 119.7, 121.8, 127.1, 128.1,
128.2, 129.6, 130.7, 134.4, 136.8, 161.1, 163.8, 172.2.

NMR 'H (300 MHz, CDCls): 3.81 (3H. s, H19), 3.94
(1H, dd, ] =5.7, 13.5 Hz), 4.45 (1H, d, J = 13.5 Hz),
4.85 (1H, d, ] = 5.6 Hz), 6.59 (2H, m), 6.90-7.30 (10H,
m).

NMR "C (75 MHz, CDCls): 53.6, 55.7, 78.9, 93.1, 97.3,
101.4,108.7, 118.8, 121.8, 127.2, 128.0, 128.6, 129.4,
130.5, 134.0, 136.6, 160.3, 163.0, 174.8.

NMR ™H (300 MHz, CDCl5): 3.64 (3H, s), 3.82 (3H, s),
3.86 (3H, s), 3.92 (1H, dd, J = 14.1, 6.6 Hz), 4.33 (1H,
d,J=14.1Hz),5.01 (1H,d,J=6.6 Hz), 6.12 (1H, d, ) =
2.0 Hz), 6.27 (1H, d, J = 2.0 Hz), 6.87 (2H, m), 7.07
(5H, m), 7.25 2H, d, J = 8.3 Hz).

NMR C (75 MHz, CDCls): 50.4, 52.1, 55.1, 55.8, 60.5,
79.7, 89.6,92.8, 93.8, 101.7, 107.6, 121.7, 126.9, 127.8,
128.0, 129.6, 130.3, 134.1, 136.7, 157.1, 160.7, 164.3,
170.5.

NMR ™H (300 MHz, CDCl5): 2.12 (2H, quint, J = 6.1
Hz) ; 3.60 (3H, s); 3.78 (3H, s); 4.21 (4H, m); 3,93 (2H,
t,J=15.7 Hz); 5.06 (1H, d, /= 7.3 Hz); 6.71 (6H, m);
7.11 (5H, m); 7.47 (1H, d, J = 8.9 Hz).

NMR C (75 MHz, CDCls): 31.9, 49.5, 52.0, 55.1, 55.4,
60.4, 65.9, 78.9,96.9, 97.5, 98.8. 108.8, 112.6, 127.2,
127.3,127.9, 128.0, 128.1, 129.2, 136.3, 158.6, 161.6,
171.0.

'H NMR (CDCl5): 2.92 (3H, s), 3.30 (3H, s), 3.82 (3H,
s), 3.83 (3H, s), 4.03 (1H, dd, J= 6.3, 13.5 Hz), 4.57
(1H, d, J=13.5 Hz), 4.89 (1H, d, J= 6.3 Hz), 6.09 (1H,
d,J=1.8 Hz), 6.26 (1H, d, /= 1.8 Hz), 6.83 (2H, m),
7.03 (5H, m), 7.24 (2H, d, J = 8.6 Hz).

B3C NMR (CDCls): 36.1,37.3, 47.7, 55.9, 56.3, 78.9,
89.5,92.9,94.4,101.7,107.5, 121.7, 126.8, 127.9,
128.1, 129.6, 130.5, 134.7, 137.4, 157.4, 161.1, 164.3,
169.6.

'HNMR (CDCls): 2.76 (3H, d, ] = 4.9 Hz), 3.78 (1H,
dd, J=5.1, 14.1 Hz), 3.89 (3H, s), 3.90 (3H, s), 4.44
(1H, d, J=14.1 Hz), 4.82 (1H, d, J= 5.1 Hz), 6.19 (1H,
d, J=2.0 Hz), 6.33 (1H, d, J = 2.0 Hz), 7.08 (2H, m),
7.15 (5H, m), 7.28 (2H, d, J = 8.8 Hz).

BC NMR (CDCl3): 26.2, 51.7, 55.8, 56.1, 79.4, 89.1,
92.3,93.7,101.8, 106.8, 121.3, 126.8, 128.0, 1282,
129.6, 130.1, 134.9, 136.7, 157.5, 161.1, 164.2, 170.6.
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(50) JP 2012-509923 A 2012.4.26

THNMR (CDCls): 3.76 (1H, dd, J= 5.4, 14.1 Hz), 3.80
(3H, s), 3.81 (3H, s), 4.28 (1H, d, /= 14.1 Hz), 4.88
(1H, d, J=5.4 Hz), 6.09 (1H, d, /= 1.8 Hz), 6.24 (1H,
d, J=1.8 Hz), 6.98 (2H, m), 7.06 (4H, m), 7.19 (2H, d,
J=8.7Hz), 7.43 (1H, d, J= 8.7 Hz).

BC NMR (CDCls): 51.8, 55.9, 56.3, 79.3, 89.4, 92.8,
93.8,101.9, 106.9, 121.8, 127.3, 128.3, 128.4, 129.7,
130.4, 134.3, 136.2, 157.5, 161.1, 164.4, 172.9.

"THNMR (CDCls): 2.15 (1H, dd, J= 6.4, 13.6 Hz), 2.67
(1H, dt, J=6.4, 13.7 Hz), 3.68 (3H, 5), 3.81 (3H, s),
3.86 (3H, s), 3.95 (1H, dd, J= 6.4, 13.9 Hz), 4.76 (1H,
d,J=6.4Hz), 6.11 (1H, d,J=2.0 Hz), 6.26 (1H, d, J =
2.0 Hz), 6.66 (2H, d, J= 8.9 Hz), 6.73 (3H, m), 7.03
(1H, m), 7.10 (2H, d, /= 8.9 Hz).

B3C NMR (CDCls): 36.5, 53.1, 55.3, 55.9, 56.0, 79.1,
89.6,92.7,95.0, 103.5, 107.8, 113.0, 113.2-113.4 (d, T =
20.9 Hz), 115.1-115.3 (d, J =21.6 Hz), 123.9, 126.7,
129.0, 129.1-129.2 (d, J = 8.1 Hz), 141.6-141.7 (d, ] =
7.3 Hz), 157.2, 158.9, 161.1, 161.4-163.8 (d, J =244.3
Hz), 164.2.

FL16

TH NMR (CDCls): 3.63 (3H, s), 3.66 (3H, s), 3.79 (3H,
s), 3.82 (4H, m), 4.26 (1H, d, J= 14.0 Hz), 4.99 (1H, d,
J=6.6Hz),6.09 (1H,d, J=19 Hz), 6.25 (1H, d, J=
1.9 Hz), 6.6 (4H, m), 6.73 (1H, m), 6.99 (1H, m), 7.08
(1H, d, J= 8.9 Hz).

BC NMR (CDCl5): 50.6, 52.2, 54.9, 55.3, 55.8, 55.9,
79.7, 89.7,92.9, 93.8, 101.8, 107.8, 113.5-113.7 (d, ] =
20.9 Hz), 115.0-115.2 (d, ] =22.0 Hz), 123.5, 126.3,
129.0, 129.2, 129.2-129.3 (d, J = 8.4 Hz), 139.9-140.0
(d, J=7.3 Hz), 157.1, 159.0, 160.9, 161.3-163.8 (d, ] =
244.7 Hz), 164.3, 170.4.

FL17

"THNMR (CDCls): 3.56 (1H, s, OH), 3.66 (3H, s), 3.81
(3H, s), 3.8 (4H, m), 4.33 (1H, d, /= 14.1 Hz), 4.98 (1H,
d,J=6.4Hz), 6.11 (1H, d,J=2.0 Hz), 6.28 (1H, d, J =
2.0 Hz), 6.66 (2H, m), 6.77 (1H, m), 7.03 (1H, m), 7.08
(1H, d, J=8.6 Hz), 7.31 (1H, d, J = 8.6 Hz).

BC NMR (CDCl5):50.5, 52.2, 54.8, 55.8, 79.6, 89.6,
93.0, 93.8, 101.5, 107.3, 113.7-113.9(d, J = 21.3 Hz),
114.9-115.1 (d, ] =21.6 Hz), 121.9, 123.2, 129.4-129.5
(d, J=8.8 Hz), 129.5, 130.5, 133.7, 139.4-139.5 (d, J =
7.3 Hz), 157.0, 160.6, 161.3-163.7 (d, ] =245.4 Hz),
164.3, 170.2.
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(51) JP 2012-509923 A 2012.4.26

"THNMR (CDCls): 3.74 (1H, dd, J= 5.5, 14.1 Hz), 3.79
(3H, s), 3.80 (3H, s), 4.29 (1H, d, J= 14.1 Hz), 4.75
(1H, d, J=5.5 Hz), 6.08 (1H. d, J= 1.9 Hz), 6.23 (1H,
d, J=1.9 Hz), 6.72 (3H, m), 7.00 (1H, m), 7.07 (2H, d,
J=8.7Hz),7.19 (1H, d, J = 8.7 Hz).

BC NMR (CDCls): 50.9, 51.6, 55.5, 55.6, 78.9, 88.9,
92.4,93.7,101.2, 107.6, 113.2-113.4 (d, J = 20.9 Hz),
115.1-115.3 (d, ] =22.0 Hz), 123.6, 129.2, 129.3, 129.4-
129.5 (d, J = 8.2 Hz), 130.0, 133.2, 140.2-140.3 (d, J =
7.4 Hz), 157.0, 159.3, 160.7, 161.3-163.8 (d, ] =244.9
Hz), 164.0, 171.7.

THNMR (CDCls): 2.34 (1H, ddd, J=13.6, 6.4, 2.1 Hz),
2.87 (1H, td, J=13.2, 4.9 Hz), 3.76 (3H, s), 3.82 (3H,
s), 4.09 (1H, dd, J=13.6, 6.1 Hz), 5.89 (1H, dd, J = 4.9,
2.1Hz), 6.05 (1H,d, J=19Hz), 622 (IH,d,J=19
Hz), 7.06 (7H, m), 7.21 (1H, d, J= 8.5 Hz)..

3C NMR (CDCls): 35.8, 54.1, 55.6, 55.8, 79.5, 88.7,
92.4,93.7,103.0, 106.4, 121.8, 126.9, 128.1, 128.2,
129.5, 130.5, 134.7, 138.0, 158.0, 160.0, 160.9, 164.3.

"THNMR (CDCls): 1.85 (3H, s), 2.28 (1H, ddd, J=13.5,
6.5, 2.3 Hz), 2.38 (s, OH), 2.80 (1H, td, J=13.5, 5.4
Hz). 3.75 (3H, s), 3.82 (3H, s), 4.06 (1H, dd, J = 13.0,
6.5 Hz), 5.83 (1H, dd, J=5.4, 2.3 Hz), 6.04 (1H, d, J =
1.9 Hz), 6.21 (1H, d, J= 1.9 Hz), 7.08 (7H, m), 7.20
(1H, d, J= 8.5 Hz).

BC NMR (CDCl): 21.1, 35.5, 54.1, 55.6, 55.8, 79.7,
88.5,92.1,93.7, 103.0, 106.9, 121.6, 126.7, 128.1, 128.2,
129.6, 130.4, 134.9, 138.3, 158.1, 160.8, 164.0, 170.1.

FL21

"HNMR (CDCls): 0.94 (3H, t, J= 7.5 Hz), 2.10 (2H, m),
2.30 (2H, m), 2.82 (1H, td, J=13.7, 5.1 Hz), 3.73 (3H,
s), 3.82 (3H, s), 4.10 (1H, dd, J=13.7, 6.1 Hz), 5.81
(1H, dd, J=5.1,2.0 Hz), 6.02 (1H, d, J=2.0 Hz), 6.21
(1H, d, J=2.0 Hz), 6.66 (2H, m), 7.02 (1H, d, /= 8.8
Hz), 7.09 (5H, m), 7.19 (1H, d, J = 8.8 Hz).

BCNMR (CDCl3): 9.1, 27.9, 35.7, 54.1, 55.5, 55.8, 79.3,
88.5,92.0,93.7, 103.0, 106.7, 121.6, 126.7, 128.1, 128.2,
129.5, 130.4, 135.0, 138.3, 158.0, 160.9, 164.0, 173.2.
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(52) JP 2012-509923 A 2012.4.26

FL22 (12a): R*= NHCHO, R®=H
FL23 (12b): R*=H, R°= NHCHO

FL22 : "H NMR (400 MHz, CDCl5): (s, 1H), 7.18 (d,
J=8.8Hz, 2H), 7.13-7.02 (m, 5H), 6.99 (d, J=8.7Hz, 2H),
6.22 (d, I=2Hz, 1H), 6.09 (d, J=2Hz, 1H), 5.03 (dd,
J=7.2Hz } O} J=14.2Hz, 1H), 3.88-3.83 (m, 1H), 3.83
(s, 3H), 3.82 (s,3H), 2.87-2.80 (m, 1H), 2.23-2.16 (m,
1H).

FL23 : '"H NMR (400 MHz, CDCL3) : 8= 8.23 (s, 1H),
7.15 (d, J=8.8Hz, 2H), 7.02-6.92 (m, 7H), 6.15 (d,
J=2Hz, 1H), 5.99 (d, J=2Hz, 1H), 4.66 (dd, ]=7.2Hz %
Y J=11.2 Hz, 1H), 3.75 (s, 3H), 3.71 (s, 3H), 3.55 (dd,
J=5.6Hz }. O} J=14.4Hz, 1H), 2.75-2.69 (m, 1H), 2.25-
2.19 (m, 1H).

LC-MS (ESI): ¥5% & & (Ca6H4BrNOs) = 509.08 ; 52
HIfE: 510.0 [M+H.

FL24 (120): R = NHSOMe, RS= H | 893.87.1,58.0,55.9,55.6,51.3,40.7, 37.8. LC-MS
FL25 (12d): R*=H, RS = NHSO,Me | (ESD): F& % H & (CasHaBrNOGS) = 559.07 ; S

FL24 : 'H NMR (400 MHz, CD;0D/CDCls): 7.23 (d,
J=8.5 Hz, 2H), 7.10-6.96 (m, 7H), 6.22 (d, J=1.9 Hz,
1H), 6.08 (d, J=1.9 Hz, 1H), 5.65 (d, J=4.4 Hz, 1H), 4.34
(m, 1H), 3.81 (s, 6H), 3.55 (d, J=14.7, 6.0, 1H), 3.06 (s,
3H), 2.72 (m, 1H), 2.45 (m, 1H). “C NMR (100 MHz,
CD;OD/CDCls) : 164.4,159.9, 157.5, 137.3, 134.2,
130.7, 130.3, 128.1, 126.9, 121.8, 110.0, 102.2, 92.8,

560.0 [M+H].

FL25 : "H NMR (400 MHz, CD;0D/CDCl;) : 7.18 (d,
J=8.5 Hz, 2H), 7.09-6.93 (m, 7H), 6.17 (d, J=2 Hz, 1H),
6.04 (d, J=2 Hz, 1H), 4.47 (m, 1H), 4.32 (m, 1H), 3.96
(m, 1H), 3.79 (s, 3H), 3.78 (s, 3H), 2.93 (s, 3H), 2.47 (m,
1H). LC-MS (ESI): 167 8 & (CasHa6BrNOgS) =
559.07 ; FZHIME: 560.0 [M+H].
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#1: 79TV FL1I~FLAIZED, BA 7ee MERIRZAR I Z DUV COMAaEFEDRAZE  (ICs,. nM)

R FL1 FL2 FL3 FL4 REVLES

KB 2 2500 <1 >10000 1

MCF7 4 10000 1 NI 12

MCF7R 4 10000 <1 >10000 58

HCT116 6 6000 <1 >10000 6

HCT15 6 8000 1 NI 81

HepG2 70 >10000 4 NI 240

HL60 3 6000 <1 >10000 13
Oo0ooa
oodoooooooooooooboo0ooo0oboooooo0oooooooooooooOoodg
gooootooooooooooboboooooooooooooooooooooodd
0000000000000 00D000000000000000000000000
Of0o0oooooooooooooo0ooo0oboooooo0oooooooooooooOoodg
godoootooooooooooboo0obooobooboooo0ooooDooDoouoouoooOoodd
sfisgsRsNsRsls

Ooo0ooa

10

20



ogogoano

(56)

F2: 7T N\TVFHEED e MBI T MR (C,, . nM)

L& KB HL60 HL60R HCT116 MDA435 MDA231 OV3 PC3
FL3 15 55 4.5 7.6 8.7 3.8 8.5 17
FL5 165 65 44 96 65 27 101 174
FL6 255 115 67 108 205 48 251 224
FL7 340 195 121 201 298 51 259 273
FL8 35 15 28 13 13.4 5.7 37 33
FL9 22 16 78 15 16.3 10 29 31
FL10 24 14 14 18 15 8.7 21 29
FL11 1710 1120 1280 1420 1110 1070 1460 2 520
FL12 7 4 12 59 32 2.7 6.7 7.2
FL13 4 2 16 3.8 2.6 1.9 3.8 33
FL14 2 1 18 1.8 1.5 1.0 2.1 3.7
FL15 60
FL16 28
FL18 14
FL19 7
FL20 40
FL21 50
FL22 44
FL23 2
FL24 580
FL25 16
RV e 40 30 990 22 35 0.047 41 186
HX)T— )b 0.17 0.5 531 0.52 0.25 0.018 0.51 14
BT IARF 0.8 1.11 >100 1.42 1.24 0.63 2.7 55
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