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Ooo0o0ogano
i NMR (400 MHz, CDC1s)

8 1.19-1.1.54 {(2H, m), 1.58-1.80 {(4H, m), 2.18-2.33
{1H, m), 2.90-32.15 (1H, m), 3.66-3.81 (3H, m), 4.03-
4.21 (1H, m), 4.81-5.25 3H, m), 7.28-7.45 (5H, m)

O

gboobooooobooboobobooooobooboboboobooobooboboaobaoadn

oooooao
ooooao

SN
b
o
0% “oH

Oooooooooogdg
Ooooooooooogodg
OO0oo0oooogd
Ooocooooooogdg
Ooocooooooogdg
OoOoooooooQgoo
Oooooogogog
Ooooooogoo
OooooooQgoo
OO0 oooogogaog
Ooooooogogoo
OooooooQgogoo
Oooooooogogoao
Oooooogogoog
oo ooooQgogoo
Oooooooogogoao
OOo0ooogogogao
Ooo0oooQgoao
Ooo0oooQoogoao
OO0o0ooogo-gogao
Ooooogogogao
Ooo0oooQgoao
Ooo0ooooOoogoao
Oo0ooogoQgogao
Ooo0oooQgogoao
Ooo0oooooo
OO0ooogo-gogaog
OooooQgogao
Ooo0oooQgoao
OooOooooOoogoao
OoooogogQgogao
Oo0oooQgoao
Ooo0oooOoogoao
OOo0o0ooogogogao
OooooQgogao
Ooo0oooQoogoao
OooOoo0ooOoogoao
Oo0ooogogogao
Ooo0oooQgogoao

o

‘U NMR (400 MHz, CDC1;) & 1.30-1.88 (5H, m),
2.22-2.41 (1H, m), 3.00-3.21 (1H, m), 4.08-4.25 (1H,
m}, 4.91-5.30 {34, wm), 7.27-7.48 {(5H, m)

O0Ooo0oo0ooao

O

O

0
D000000000000000000000000000000000000000
D00O0000000000000000000000000000000000000
D00D00000000
Do0o0000
DO0000
0
Q./OYN o
0
0% N F
" on
D00D0000000000000000000000000000000000000
D00D0000000000000000000000000000000000000
0D00000000000000000000000000000000000000«0
D00D0000000000000000000000000000000000000
D00D000000000000000000000000000000000000«0
D000000000000000000000000000000000000000

10

20

30

40

50



(36) JP 4676676 B2 2011.4.27

ooooooooobooooooooooobobooooboobooooobboooobooo
oooobooooooboooooboooooobooboooooboboooobobooooobooo
O

gbooog
gboooad

1y NMR (400 MHz, CDC1s) 6 1.31-1.80 (14H, m), 2.20-2.38
(1H, m), 2.49-3.07 (3H, m), 3.11-3.70 (1H, m), 3.80-
4.58 {4H, m), 4.70-5.28 (1H, m), 6.58-7.05 {1H, m),
7.23-7.48 (5H, m)
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‘H NMR (400

MHz, CDCls) & 1.16-2.00 (i5H, m), 2.51-2.78 (3H, m),
2.99-3.09 (14, m), 3.18-3.28 (1H, m), 3.93-4.56 (4H,
w), 7.39-7.58 (1H, m); **F (376 MHz, CDCls) & -229.34
(), -229.42 (t), -229.87 (t), 230.02 (t)
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MHz, CDCl;) & 1.10-1.85 (15H, m), 2.22-2.89 (3H, m),

3.09-4.78 (6H, m), 5.20-5.43 (1H,m),

7.81-8.11 (3H, m)
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IR ( B4 ) 1731, 1619, 1506, 1460, 1363, 126C, 1158

cm™*; *H NMR (400 MHz, CDClz) & 1.16-1.81 {14H, m), 2.25-

2.42 (1H, m), 2.69-3.25 (3H, m), 4.48-5.46 (5H, m),
7.36-8.32 (7H, m); C NMMR (100 MHz, CDC1i;) & 21.08,
21.29, 21.33, 25.24, 25.72, 27.23, 28.14, 36.60, 41.33,
41.52, 46.10, 46.27, 52.06, 52.77, 52.84, 82.25, 82.40,
82.66, 83.81, 85.68, 125.09, 125.49, 126.50, 126.69,
127.02, 127.10, 129.46, 129.55, 131.00, 131.18, 132.85,
133.04, 133.29, 150.75, 150.92, 163.50, 163.65, 165.17,

168.07, 168.14, 170.07, 170.23, 171.37, 202.87, 203.02;

%p (376 MHz, CDCli) & -231.36, -231.69, -231.86,
-232.28; MS (LR, BS) CasH3eFN3OsS [COWVTEHEME :
503.5974
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IR

( Btk ) 1798, 1736, 1674, 1617, 1517, 1479, 1470, 1265;
1y NMR (400 MHz, d¢-DMSO+TFA) & 1.18-1.79 (4H, m), 2.08-
2.28 (1H, m), 2.42-3.50 (5H, m), 4.08-5.40 (4H, m),
7.45-8.28 {6H, m), 8.41-8.67 (1H, m); ’C NMR {100 MHz,
de-DMSO+TFA) & 19.07, 19.24, 23.29, 23.6%9, 25.63, 25.72,
26.42, 26.49, 31.54, 33.23, 43.65, 46.14, 50.81, 50.91,
51.56, 51.64, 56.26, 56.34, B80.07, 81.87, 81.97, 83.66,
83.75, 102.43, 102.47, 102.63, 102.66, 125.17, 125.24,
128.19, 129.52, 131.40, 149.51, 162.07, 162.61, 162.67,
165.34, 165.55, 169.71, 169.86, 170.64, 170.72, 171.75,
201.84, 201.20, 201.34; F (376 MHz, &s-DMSO)} &
-226.74, -226.82, -226.84, -227.00, -230.37, -230.60,
-230.83, -232.41, -232.55, -232.62, -232.7; MS (LR, ES)

C21HaaFN3Os5 I:’_DL\'C%'-H{E : 447.4890, BS- 446.408, ES+
448 .184
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'H NMR (400 MHz, CDC1;) & 1.00-2.51 (6H, m}, 3.05-
3.38 (2H, m), 3.60-3.95 (3H, m), 4.35-4.95 (1H, m),
5.70-5.80(1H, m), 7.55-7.95 (3H, m), 8.13-8.29 {(1H, m),
8.48-8.61 (1H, m}
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4 NMR (400 MHz, d,-MeOH) & 1.20-2.52 (6H, m), 3.10-3.39
40

(2, m), 4.10-4.90 (1H, m), 7.68-8.55(5H, m)
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‘T NMR {400 MHz, 20
CDC1s) & 1.20-3.30 (17", m), 3.95-4.18 {2H, m), 4.29-
4.64 (4H, m), 4.86-5.01 (1H, m), 7.65-8.00 (4H, m),
8.10-9.00 (3H, m); “PF (376 MHz, CDCl;) & -229.39,
-229.41, -229.57, -229.60, -229.64, -229.69, -230.41,

-231.08
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M NMR (400 MHz, CDCls) O
1.20-2.60 (15H, m), 2.69-4.30 (4H, m), 4.83-5.78 (4H,
m), 7.23-7.35 (iH, m), 7.57-8.00 (1H, m}, 8.13-8.30
(14, m), 8.45-8.72 (1H, m), 9.08-9.73 (1H, m); *’F (376
MHz, CDC1l;) & -231.53, -231.69, -231.70, -232.13; MS
(LR, ES) CosHsoFN:Os (DT EfE : 471.5334, ES-
470.327, ES+ 472.270
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IR ( B4k ) 1794, 1736, 1646, 1441, 1250,
1198, 1150, 1055 cm™*; 'H NMR {400 MHz, ds-DMSO+TFA) &
1.18-2.36 (6H, m), 2.59-3.45 (4H, m), 4.10-5.51 (4H,
m), 7.60-8.78 (7H, m); °C NMR (100 MHz, dg-DMSO +TFA);
g (376 MHz, de-DMSO) & -226.75, -226.81, -227.00,
-232.62, -232.66, ~233.09; MS (LR, ES) CHzFN3Os IZDINT
stEE : 415.42, ES- 414.269, ES+ 416.198
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1H NMR (400

MHz, CDCl;) & 1.25-1.80 {8H, m), 2.10-2.39 (1H, m),
2.75-3.27 (1H, m), 3.55-3.68 (0.66H, m), 3.70-3.7% (3H,
m), 5.41-5.54 {(0.66H, m), 5.41-5.53 (0.66H, m), 7.26-
7.46 {5H, m}.
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IH‘NMR (400 MHz, CDCli) 1.21-1.78 (5H, m), 1.98-
2.27 (1H, m), 2.71-3.20 (1H, m), 3.28-3.38 (3H, m),
3.41-3.53 (0.5H, wm), 4.21-4.47 (1H, m), 5.11-5.25
(0.5H, m), 7.27-7.39 {(2H, m), 7.40-7.50 (3H, m).
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IR (EEkH )
3318, 2044, 1787, 1736, 1675, 1611 cm™; 'H NMR (400
MHz, de-DMSO) & 1.37-1.63 (5H, m), 2.05-2.18 (1H, m),
2.60-2.94 (2H, m), 3.25-3.46 (2H, m), 4.34-4.77 (2H,
m), 5.12-5.29 (24, m), 7.34-7.90 (5H, m), B.12-8.58
(1#, m); 3C NMR (100 MHz, d¢-DMSO) & 20.54, 24.64,
25.11, 26.87, 27.80, 34.65, 45.82, 52.42, 58.46, 83.42,

126.37, 127.20, 128.74, 125.75, 129.86, 136.37, 171.38,
179.22, 173.33, 202.70, 202.82; *°F (376 MHz, d¢-DMSO) d
-226.52, -226.71L, -226.84, -226.91, -230.13, -232.28,
-232.39, -232.62, -232.66; MS (FAB i+ve, HR) CigHaFN2Os
FOVTOHEE  (vgy) 365.1513, EME  365.1519. oo
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IR (Ek# ) 1794, 1736, 1632, 1436, 1355,
1203, 1165, 1126 cm™®; H NMR (400 MHz, d¢-DMSO+TFA) &
1.14-1.74 (6H, m), 2.01-2.23 (1H, m), 2.42-3.55 (7H,
m), 4.06-4.80 (2H, m), 5.00-5.39 (2H, m), 8.02-8.71
(14, m); **C NMR (100 MHz, d¢-DMSO+TFA) & 18.87, 19.07,
23.25, 23.85, 25.88, 31.47, 33.03, 33.20, 33.40, 44.18,
46.05, 46.16, 50.78, 50.82, 50.94, 51.02, 51.14, 51.26,
51.42, 56.58, 56.94, 80.08, 81.84, 81.93, 82.05, 83.73,
83.82, 102.44, 102.63, 116.52, 116.68, 116.90, 120.79,
122.31, 124.80, 125.55, 125.65, 129.02, 129.24, 129.32,
133.75, 135.65, 160.84, 161.00, 168.93, 169.18, 165.39,
170.64, 171.78, 172.64, 200,93, 201.26, 201.490; g (376
MHz, d¢-DMSO) & -61.54, -226.61, -226.76, -226.86,

~227.02, -228.01, -229.32, -229.86, -230.48, -231.39,
-232.37, -232.55, -232.59%, -232.69; MS (LR, ES)
CqqH1gF 4 N308 L2 TDERIE : 453.4157, BS- 452.327, ES+

454 .141.
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TR (B ) 1794, 1736, 1627, 1589, 1427,
1269, 1203 ¢m4¢ 4 NMR (400 MHz, dg-DMSO+TFA) 0 1.20-
1.80 (4H, m), 2.10-2.29 (1H, m), 2.52-3.66 (5H, m),
4.05-5.42 {4H, m), 6.92-7.49 (4H, m), 8.25-8.950 (1H,
m) ; 3C NMR (100 MHz, d¢-DMSO +TFA) & 20.52, 20.7524.64,
25.21, 27.00, 32.91, 34.61, 44.97 (CHp}, 47.73, 52.41,
52.66, 52.91, 53.25, 57.77 (CH, CH;), B83.44, 85.21
(CH,), 103.94, 104.13 (C), 108.71, 113.92, 124.78 (CH),
128.60, 143.56, 145.57, 148.54, 158.17, 158.55, 158.93,
159.32, 160.59, 160.78, 170.91, 172.21, 173.28, 202.66,
202.80; °F (376 MHz, dg-DMSO) & -75.65, -226.85,
-226.94, -228.09, -230.52, -230.83, -232.64, -232.74,
-232.96.; MS (LR, ES8) CxiHaaFNaO/I22L T OEHEE
434.4251, ES- 433.386, ES+ 435.171.
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O

IR (B4 ) 1803, 1736, 1674, 1622, 1527,
1417, 1269 cm’*; H NMR (400 MHz, d¢-DMSO+TFA) & 1.20-
1.80 (6H, m), 2.00-2.30 (1H, m), 2.39-3.60 (3H, m),
4.20-4.82 (2H, m), 4.98-5.40 (2H, m), 7.42-7.69 (2H,
m), 7.72-7.94 (1H, m), 7.99-8.20 (1H, m), 8.23-8.70 (1H
m); 3C NMR (100 MHz, ds-DMSO+TFA) & 18.87, 19.07,
23.25, 23.85, 25.88, 31.47, 33.03, 33.20, 33.40, 44.18
(CH,), 46.05, 46.16, 50.78, 50.82, 50.94, 51.02, 51.14,
51.26, 51.42, 56.58, 56.94 (CH), 80.08, 81.84, 81.93,
82.05, 83.73, 83.82 (CHy), 102.44, 102.63, 116.52,
116.68, 116.90 (C), 120.79, 122.31, 124.80, 125.55,
125.65 (CH), 129.02, 129.24, 129.32, 133.75, 135.65,
160.84, 161.00, 168.93, 169.18, 169.39, 170.64, 171.78,
172.64, 200.93, 201.26, 201.40; *F (376 MHz, d¢-DMSO
+TFA) & -226.55, -226.79, -226.87, -226.97, -229.76,
-229.88, -230.67, -231.15, -232.35, -232.50, -232.56,
-232.61; MS (LR, BS) Cz0H:0ClFN20sSICOLTOFHEE
454.9082, ES- .453.296, ES+ 455.12.
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IR
(Ek® ) 1784, 1736, 16"770, 1612, 1522, 1450, 1269 cm™;
4 NMR (400 MHz, CDCls) & 1.13-1.80 (5H, m), 2.01-3.60
(5H, m), 4.11-5.36 (4H, m), 7.02-7.17 (1H, m), 7.70-
7.90 (14, m), 8.40-8.61 (1H, m); F (376 MHz, CDC13) &
-226.90 (t), -232.65 (m); Low Res. MS (ES) CieH;sClFN:058

_ 10
2L TOFHEE : 404.8477, ES-403.23, ES+ 405.062.
O
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ly NMR {400 MHz, DMSO+TFA) & 0.70-1.80 (5H,
m), 2.10-3.60 (5H, m), 4.03-5.40 (4H, m), 7.20-7.83
(5H, m), 8.35-8.80 (1H, m); ’F (376 MHz, CDC13) &
-296.75, -226.89, -232.71; Low Res. MS (ES) CazeH2CFNz0¢
TO2WTOHEHEE ., 404.3986, ES- 403.359, ES+ 405.165.
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. TR (Ef#H ) 1789, 1741, 1617, 1512, 1441,

1417, 1327, 1231, 1169, 1122 cm’; "H NMR (400 MHz, &e-
DMSO+TFA) & 1.19-1.81 (SH, m), 2.04-3.55 (5H, m, Asp),
4.04-5.39 (4H, m), 7.64-8.36 (5H, m), 8.42-8.62 (1H,
m); C NMR (100 MHz, ds~DMSO+TFA) & 20.54, 24.71,
25.13, 27.12, 27.88, 33.06, 34.54, 34.67, 45.29, 47.62,
52.28, 52.42, 53.09, 57.78, 83.22, 83.44, 85.22,
103.92, 104.11, 122.90, 125.50, 125.85, 127.35, 128.21,
129.95, 130.26, 130.58, 130.78, 131.07, 133.77, 151.09,
163.56, 163.97, 165.03, 171.12, 171.28, 172.10, 172.17,
202.81; *F (376 MHz, dg-DMSO) & -61.76, -226.75,
_226.85, -226.96, -227.04, -230.23, -230.35, -230.85,
-232.49, -232.6, -232.64, -232.83; MS (LR, ES)

CaaHa1 FyNaOsS IS 2D TOFRE : 515.4874, ES- 514.361, ES+
516.167.
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_ TR (EW¥H ) 1794, 1736, 1670, 1603, 1522,
1431, 1331, 1255, 1165 cm~; 'H NMR (400 MHz, ds-DMSO
+TFA) & 1.25-3.58 (10H, m), 4.18-5.34 (4H, m), 6.98-
7.41 (2H, m), 7.62-7.78 (2H, m), 7.91-8.13 (2H, m),
8.10-8.80 (1H, m); 3C NMR (100 MHz, ds-DMSO +TFA) 08

19.18, 19.42, 31.48, 33.13, 33.32, 50.87, 50.96, 81.95,

81..98, 83.73, 83.76, 102.49, 102.54, 102.69, 107.73,

116.84, 118.78, 119.28, 121.49, 123.66, 124.20, 126.62,
126.91, 128.68, 129.00, 129.16, 129.21, 129.31, 145.80,
145 .87, 151.28, 151.39, 157.83, 158.40, 169.27, 169.64,
170.60, 170.70, 171.80, 201.16, 201.30, 201.43; **F (376
MHz, de-DMSO +TFA) & -61.63, -226.79, -232.56; MS (LR,
ES) CasHaoFiN,0s IEoLTOFHEE  : 498.4352, ES- 497.313,

ES+ 499.233.
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oooao

IR (#B ) 1781.5, 1715.3, 1668.0, 1597.1,
1441.0, 1190.3cm-1; *H NMR (400MHz, DMSO) &; 1.00-1.80
(6H, m), 1.90-2.30 (4H, m), 2.70-3.%0 (4H, m), 4.10-
5.50 {(4H, 2 x m), 7.30-8.60 (6H, 4 x m); °F NMR
(376MHz, DMSQO) -61.7, -224.3, -226.7, -226.8, -227.5, -

232.7, -233.4; MS (FAB +ve, HR) C23H24FN2058
COVWTOFREE (My.) 459.52, EHE  459.40.
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IR
(BlE ) 1784.0, 1726.9, 1664.9, 1588.7, 1436.2, 1326.6,
1164 .6cm-1; 'H NMR (400MHz, DMSO) 8y 1.00-1.80 (6H, m),
1.90-2.30 (4H, m), 2.70-4.05 (4H, m), 4.10-5.40 (4H,
m), 7.00-9.00 (6H, m); F NMR (376MHz, DMSO) -62.0, -
224.3, -226.7, -226.9, -227.5, -232.6, -232.7, -233.4;
MS (FAB +ve, HR) CyqH2aF(Nz0sS [c2oTOFERE (MH-)
527.41, XME 527.52.
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IR
(Film) 1784.0, 1722.1, 1664.9, 1588.7, 1531.5, 1321.8,
1164 .6cm-1; 'H NMR (400MHz, DMSO) & 0.90-1.85 (6H, m),
2.00~2.40 (1H, m), 2.45-3.50 (3H, m), 3.90-5.55 (4H,
m), 7.00-9.05 (7H, m); *°F NMR {(376MHz, DMSO) -61.7, -
224.3, -226.7, -226.8, -227.5, -227.6, -232.7, -233.4;
MS (FAB +ve, HR) C23HzFaN30s8 RO TOHREE (MH+)
515.51, XRE 515 35,
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oooao

IR (BE )
29045.4, 1650.5, 1446.6, 1186.5, 1139.9 cm™; *H NMR

(400MHz, CDCl3) &y 1.40-1.80 (6H, m), 2.20-2.50 (1H, m),
2.69-3.12 (2H, m), 3.29-3.35 {1H, m), 3.48-3.51 (1H,
m), 4.47-5.29 (3H, m), 7.37-9.11 (6H, m); *°F NMR
(376MHz, CDCl3) -231.69, -231.56, -231.44; MS (FAB +ve,

HR) CioH»1FN3Os 2L TOEEHE (MH+) 366.36, =RE  366.4.
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IR (FE )
2930.9, 1782.2, 1723.7, 1668.6, 1596.1, 1444.2, 1174.7
cm-1; H NMR (400MHz, CDC13) 8y 1.40-1.90 (6H, m), 2.19-
2.41 (1H, m), 2.70-3.30 (3H, m), 3.70-3.85 (1H, m),
4.30-5.50 (38, m), 7.35-7.70 {11H, m); *°F NMR (376MHz,
CDC13) ~229.60, -229.88; MS (FAB +ve, HR) C2dHzFN2Os
COLCOHER (MH+) 441.46, EWE  441.4.
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31/4525
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