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'H NMR (600 MHz, D;0) REt£tk = 6.67 (d, J = 8.4 Hz, 1

H), 6.62 (d, J = 8.4 Hz, 1 H), 5.89 (d, J = 6.6 Hz, 1 H), 5.41 (s, 1 H), 5.14 (d,
J=6.6Hz, 1H), 4.54 (d, J=7.2Hz, 1H), 3.52-3.63 (m, 5H), 3.04-3.35 (m,
7 H), 2.44-2.65 (m, 1 H), 1.81 (d, J=13.2 Hz, 1 H), 1.06-1.12 (m, 1 H), 0.71-
0.79 (m, 2 H), 0.41-0.45 (m, 2 H) ppm; *C NMR (600 MHz, D,0O) RE{4{k
=153.7, 142.5, 138.8, 131.8, 123.2, 122.8, 120.8, 120.2, 117.7, 96.3, 87.8,
68.4, 68.3, 55.3, 54.4, 46.1, 43.9, 30.9, 30.3, 4.4, 3.5, 3.4 ppm; MS (FAB") 739
[(C22H26NO3)-CI; HRMS (FAB*) calcd for (C2H2sNO3)' 352.1907, found
352.1821.
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ooo0obOo0oooboboboo40D0O0000DO0O0Os8ccMmbOOOOoDOOOSsoOWDDOOO
goosoiooooocoooboooooobooooooboooooboooOoobooon
ooboooooobooooobooocOooobOooOooboboO0oooboDbDOoOONMeCHDODOO
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00000000 2110mgd 920 O O 10

'H NMR (300 MHz, D,0) REt#4k = 6.73 (d, J = 7.9 Hz, 1 H),

6.62 (d, J= 7.9 Hz, 1H); 6.38 (d, J = 9.0 Hz, 1H); 6.24 (d, J = 9.0 Hz, 1H); 4.81
(s, 1 H), 4.70-4.75 (m, 1H); 3.70-3.97 (m, 2H); 3.55 (s, 3H); 3.51 (s, 3H); 3.15-
3.62 (m, 5 H), 2.60-2.78 (m, 1 H), 2.26-2.39 (m, 1 H), 1.00-1.24 (m, 1 H), 0.67-
0.90 (m, 2 H), 0.35-0.58 (m, 1 H) ppm.
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R 0.27 (CH,Cl/MeOH 4:1); @& > 210 °C; 244K (R

S) 10 : 1; IR (KBr) 3167, 3022, 2930, 1736, 1635, 1619, 1496, 1450, 1306,
1261 cm™; "H NMR (600 MHz, D,0) REt#4k = 6.76 (d, J = 8.2 Hz, 1 H); 6.72
(d, J= 8.2 Hz, 1 H); 4.97 (s, 1 H), 4.03 (d, J=4.5Hz, 1H), 3.96 (dd, J = 13.9,
3.9 Hz, 1H), 3.65 (s, 3 H), 3.55 — 3.64 (m, 1 H), 3.23-3.30 (m, 1 H), 3.08-3.14
(m, 1H), 2.91-3.02 (m, 2H), 2.71-2.84 (m, 2H), 2.19-2.24 (m, 1 H), 2.03-2.09
(m, 1H), 1.69-1.80 (m, 2 H), 1.11-1.21 (m, 1 H), 0.78-0.87 (m, 1 H), 0.69-0.76
(m, 1 H), 0.51-0.59 (m, 1 H), 0.32-0.39 (m, 1 H) ppm; *C NMR (150 MHz,
D.0) REfE{k =212.1, 143.5, 139.3, 127.6, 121.3, 118.9, 89.4, 72.7, 72.5,
71.6, 57.3, 53.4, 49.2, 34.7, 32.5, 32.4, 27.7, 24.3, 5.9, 3.5, 2.4 ppm: MS
(FAB') 747 [(C21H26NO4)2CI]"; HRMS (FAB®) calcd for (C1H26NO4)* 356.1856,

found 356.1872.
Ooooooo
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Ri 0.60
(DCM:MeOH:NH,OH, 92:8:1); B 171 - 173 °C (EtOH); '"H NMR (600 MHz,
CDCl3) = 6.79 (d, J = 6.8 Hz, 1H), 6.65 (d, J = 6.8 Hz, 1H), 5.59 (d, J = 6.5 Hz,
1H), 5.33 (s, 3 H), 5.07 (d, J = 6.5 Hz, 1H), 3.66 (d, J = 6.8 Hz, 1H), 3.63 (s,
3H), 3.35 (d, J = 18.2 Hz, 1H), 2.83 (td, J = 12.8, 4.9 Hz, 1H), 2.48 (s, 3H), 2.31
(s, 3H), 2.18 - 2.26 (m, 1H), 1.79 (dd, J = 12.6, 2.2 Hz, 1H) ppm; "*C NMR (150
MHz, CDCls) = 168.9, 152.3, 147.6, 134.3, 133.1, 132.2, 131.9, 121.9, 119.3,
111.9, 96.3, 89.8, 60.6, 55.1, 45.9, 45.8, 45.5, 42.3, 36.7, 29.9, 21.0 ppm:
HRMS (EI) calcd for (C20Hz1NO4) 339.1471, found 339.1475.
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Rf 0.51 (CH2Clo/MeOH 4:1); HPLCIZ & B Rkt (R: S) 2 : 5;

'H NMR (300 MHz, D,O) SEi4{k=6.90 (d, J= 8.3 Hz, 1 H), 6.81 (d, J = 8.3

Hz, 1 H), 6.01 (d, J=6.8 Hz, 1 H), 5.55 (s, 1 H); 5.28 (d, J = 6.6 Hz, 1 H), 4.67

(d, J=7.2 Hz, 1 H), 3.85-3.94 (m, 1 H); 3.84 (s, 3H), 3.63 (s, 3H), 3.38-3.58 (m,

4H), 3.13-3.37 (m, 4 H), 2.41-2.62 (m, 1H), 1.88-2.02 (m, 1H), 1.10-1.32 (m,

1H), 0.78-0.91 (m, 2H), 0.42-0.56 (m, 2H) ppm; "°C NMR (150 MHz, CDCls)

SRR = 154.7, 144.5, 143.8, 131.0, 122.7, 121.7, 121.2, 120.2, 114.3, 95.4,

87.6, 69.8, 63.5, 56.5, 53.4, 43.5, 40.1, 32.1, 31.0, 14.4, 5.4, 4.6, 4.5 ppm; 'H

NMR (300 MHz, CDCls) RE144A = 6.74 (d, J= 8.2 Hz, 1 H), 6.72 (d, J = 8.2

Hz, 1 H), 6.24 (d, J = 6.5 Hz, 1 H), 5.41 (s, 1 H); 5.10 (d, J = 6.8 Hz, 1 H), 4.67

(d, J=7.2 Hz, 1 H), 3.90-4.05 (m, 2 H); 3.86 (s, 3H), 3.70-3.84 (m, 3H), 3.65 (s,

3H), 3.57 (s, 3H), 3.33-3.43 (m, 1H), 3.22-3.20 (m, 1H), 2.47-2.56 (m, 1 H),

1.30-1.40 (m, 1H), 0.86-0.94 (m, 2H), 0.65-0.79 (m, 2H) ppm; *C NMR

(150 MHz, CDCl3) REf{k = 154.8, 144.5, 143.7, 131.0, 122.4, 121.5, 121.4,

120.3, 114.3, 95.4, 87.6, 69.2, 68.0, 56.5, 55.6, 54.6, 46.5, 44.0, 32.2, 30.8,

5.9, 4.8, 4.5 ppm; LC/MS (ESI*) 366.3 (C23H2sNOs)*.
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(45) JP 5824448 B2 2015.11.25

R 0.55 (CHyClo/MeOH 4:1); B 213 - 215 °C (CHCI3/Et,0);
HPLCIZ & B Rk (R : S) 1: 2; 'TH NMR (600 MHz, CDCls) SRk =

6.89 (d, J =82 Hz, 1H), 6.78 (d, J = 8.2 Hz, 1H), 6.16 (d, J = 6.7 Hz, 1H), 5.50
(d, J=6.7 Hz, 1H) 5.42 (s, 1H), 5.15 (d, J = 6.7 Hz, 1H), 3.94 - 4.02 (m, 1H),
3.81-3.93 (m, 3H), 3.67 (s, 3H), 3.66 (s, 3H), 3.31 - 3.45 (m, 2H), 2.37 (td, J =
13.9, 4.7 Hz, 1H), 2.32 (s, 3H), 2.02 - 2.11 (m, 1H), 1.09 - 1.19 (m, 1H), 0.82 -
0.98 (m, 2H), 0.62 - 0.76 (m, 2H) ppm; *C NMR (150 MHz, CDCls) SE 4k =
168.5, 154.3, 147.6, 133.1, 132.1, 128.8, 123.7, 121.6, 121.4, 120.2, 95.7,
88.3, 69.5, 63.6, 55.6, 53.2, 49.0, 43.4, 32.0, 31.3, 20.8, 5.4, 4.5, 1.9 ppm; 'H
NMR (600 MHz, CDCl;) RE14k = 6.86 (d, J = 8.2 Hz, 1H), 6.75 (d, J = 8.2
Hz, 1H), 6.21 (d, J = 6.7 Hz, 1H), 5.42 (s, 1H), 5.23 (d, J = 6.9 Hz, 1H), 5.11 (d,
J = 6.7 Hz, 1H), 3.98 - 4.05 (m, 2H), 3.78 - 3.89 (m, 2H), 3.66 (s, 3H), 3.57 (s,
3H), 3.35 (td, J = 13.3, 3.9 Hz, 1H), 3.25 (dd, J = 19.7, 7.0 Hz, 1H), 2.49 (d, J =
13.9, 4.9 Hz, 1H), 2.30 (s, 3H), 2.00 - 2.12 (m, 1H), 1.24 - 1.32 (m, 1H), 0.89 -
0.96 (m, 1H), 0.82 - 0.88 (m, 1H), 0.65 - 0.76 (m, 2H) ppm; "*C NMR (150 MHz,
CDCl;) REM{K = 168.5, 154.3, 147.6, 133.0, 132.2, 128.6, 123.6, 1216,
121.5, 120.1, 95.7, 88.3, 68.8, 67.9, 55.6, 54.1, 46.1, 43.8, 32.0, 31.1, 20.8,
5.7, 4.6, 4.5 ppm; MS (FAB") 867 [(C24H2sNO4)-BI]".
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'H NMR (600 MHz, CDCls)

SEMKEREMKRE DRESY =6.66 - 6.77 (m, 6H), 6.42 (d, J = 9.1 Hz, 1H), 6.33
(d, J=9.1Hz, 2H), 6.26 (d, J = 9.1 Hz, 2H), 6.23 (d, J = 9.1 Hz, 1H), 5.18 (d, J
= 6.1 Hz, 2H), 4.98 (d, J = 6.0 Hz, 1H), 4.65 (s, 1H), 4.63 (s, 2H), 4.49 (dd, J =
13.0, 5.9, 2H), 4.17 - 4.23 (m, 1H), 4.06 - 4.14 (m, 2H), 4.01 (d, J = 20.8 Hz,
2H), 3.94 (d, J = 20.4 Hz, 1H), 3.78 - 3.82 (m, 10H), 3.72 - 3.76 (m, 9H), 3.37 -
3.63 (m, 16H), 2.66 - 2.74 (m, 1H), 2.56 - 2.64 (m, 2H), 2.46 (bs, 8H), 2.21 (t, J
= 16.8 Hz, 3H), 1.34 - 1.41 (m, 1H), 1.16 - 1.26 (m, 2H), 0.75 - 0.95 (m, 7H),
0.56 - 0.66 (m, 5H); MS (FAB") 398 Cj3H2sNOs".

gboooog
ugbooooooboobobobooobobobobobooobobobob4aoDbOnn
ooooboooooobooooobooooooobooooobobooooboboooobooo
oooo9rmgdo.20mmolD 0 03-0-000000CO00OO0ODOOOOODODOBOODDODOO
0O 00 82mgd 900 O O



(46) JP 5824448 B2 2015.11.25

Rr 0.47 (DCM : MeOH, 4:1); Bis> 210 °C;
IR (KBr) 3434, 3006, 2933, 2911, 2840, 1736, 1636, 1611,

1505, 1441, 1384, 1364, 1273 cm™; '"H NMR (600 MHz, MeOH-d,) REf% 4k =
6.88 - 6.90 (m, 2H), 4.92 (s, 1H), 4.12 (d, J = 3.6 Hz, 1H), 4.09 (d, J = 3.6 Hz,
1H), 3.91 (s, 3H), 3.81 (s, 3H), 3.70 (d, J=20.4 Hz, 1H), 3.43 (d, J = 3.4 Hz,
1H), 3.33 (s, 1 H), 3.25 (d, J=3.4Hz, 1H), 2.91 - 3.11 (m, 4H), 2.20 (d,
J=3.4Hz, 1H), 2.17 (d, J= 3.4 Hz, 1H), 1.69 - 1.82 (m, 2H), 1.28 - 1.35 (m,
1H), 0.91 - 0.99 (m, 1H), 0.89 - 0.90 (m, 1H), 0.67 - 0.76 (m, 1H), 0.49 - 0.52
(m, 1H) ppm; 'H NMR (600 MHz, D,0) SE4fk = 6.89 (d, J = 8.4 Hz, 1H),
6.81(d, J = 8.4 Hz, 1H), 4.96 (s, 1 H), 4.90 (dd, J = 4.2, 4,1 Hz, 1H), 4.19 (d, J
= 4.1 Hz, 1H), 3.78 (s, 3H), 3.60 (d, J = 14.6 Hz, 1H), 3.55 (s, 1 H), 3.37 (d, J =
13.7 Hz, 1H), 3.15 (s, 2 H), 3.02 - 3.15 (m, 3H), 2.80 - 2.93 (m, 2H), 2.69 - 2.77
(m, 1H), 2.18 (d, J = 14.6 Hz, 1H), 2.05 (d, J = 14.6 Hz, 1H), 1.57 - 1.76 (m,
2H), 1.09 - 1.17 (m, 1H), 0.75 - 0.82 (m, 1H), 0.65 - 0.71 (m, 1H), 0.43 - 0.51
(m, 1H), 0.26 - 0.37 (m, 1H) ppm; C NMR (150 MHz, MeOH-ds) REM4ik
=207.4, 145.1, 143.9, 127.9, 121.4, 120.6, 116.5, 89.3, 72.2, 72.1, 57.3, 56.2,
53.0, 48.9, 48.0, 47.9, 34.6, 32.5, 27.6, 24.5, 5.85, 4.75, 3.45 ppm; HRMS
(FAB™) calcd for (C22H2sNO4)* 370.2000, found 370.2024.
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'H NMR (600 MHz, CDCl3)

SEMKEREMKEDEAY = 6.85-6.91 (m, 2H), 6.78 - 6.83 (m, 2H), 6.36 -

6.42 (m, 1H), 6.27 - 6.34 (m, 3H), 5.29 (d, J = 6.0 Hz, 1H), 5.01 (d, J = 6.0 Hz,

1H), 4.70 (s, 1H), 4.68 (s, 1H), 4.47 - 4.54 (m, 1H), 4.39 - 4.47 (m, 1H), 4.14 -

4.25 (m, 1H), 4.07 - 4.14 (m, 1H), 4.00 - 4.06 (m, 1H), 3.94 - 4.00 (m, 1H), 3.88

- 3.93 (m, 1H), 3.86 (s, 3H), 3.81 (s, 3H), 3.43 - 3.61 (m, 10H), 2,68 - 2.77 (m,

1H), 2.59 - 2.68 (m, 1H), 2.24 - 2.34 (m, 8H), 1.71 - 1.81 (m, 2H), 1.30 - 1.38

(m, 1H), 1.18 - 1.28 (m, 2H), 0.80 - 0.98 (m, 4H), 0.62 - 0.74 (m, 3H) ppm; MS
(FAB") 426 [(C24H2sNOg)2Br]".
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Ahm >

210 °C (CHCIy/Et;0); HPLCIZ & S £1%KEE (R:S) 1 : 2; IR (KBr) 3411, 2972,
29017, 2849, 1759, 1724, 1626, 1492, 1447, 1370, 1341, 1218, 1193, 1154,
1077 cm™; "TH NMR (300 MHz, D,0) SE%k =6.98 (d, J = 8.3 Hz, 1H), 6.90
(d, J=8.3 Hz, 1H), 5.04 (s, 1H), 4.96 (dd, J=10.9, 2.3 Hz, 1H), 4.26 (d, J= 4.3
Hz, 1H), 3.60 - 3.76 (m, 2H), 3.37 - 3.50 (m, 1H), 2.74 - 3.26 (m, 8H), 2.29 (s,
3H), 2.17 - 2.28 (m, 1H), 2.05 - 2.16 (m, 1H), 1.70 - 1.84 (m, 2H), 1.09 - 1.27
(m, 1H), 0.67 - 0.90 (m, 2H), 0.46 - 0.60 (m, 1H), 0.30 - 0.43 (m, 1H) ppm; "H
NMR (600 MHz, D.O) RE*#k = 6.94 (d, J = 8.3 Hz, 1H), 6.86 (d, J = 8.3 Hz,
1H), 5.02 (s, 1H), 3.93 (dd, J = 12.1, 3.8 Hz, 1H), 3.67 (d, J = 20.4 Hz, 1H),
3.63 (s, 3H), 3.26 - 3.32 (m, 1H), 3.18 (dd, J = 13.9, 2.9 Hz, 1H), 2.91 - 2.99
(m, 2H), 2.83 (td, J = 13.9, 2.9 Hz, 1H), 2.72 - 2.78 (m, 1H), 2.26 (s, 3H), 2.18 -
2.23 (m, 1H), 2.00 - 2.06 (m, 1H), 1.71 - 1.79 (m, 2H), 1.08 - 1.14 (m, 1H), 0.78
- 0.86 (m, 1H), 0.66 - 0.74 (m, 1H), 0.48 - 0.55 (m, 1H), 0.27 - 0.36 (m, 1H)
ppm; °C NMR (150 MHz, D,0) REtik = 211.0, 172.2, 147.3, 132.6, 128.2,
124.2, 121.5, 90.0, 72.7, 72.3, 71.2, 57.0, 53.4, 48.9, 34.6, 32.2, 30.2, 27.9,
24.1,20.0, 5.8, 3.4, 2.3 ppm; MS (FAB") 875 [(C23H2sNOs)-Br]*; HRMS (FAB")
caled for (Ca3H2sNOs)* 398.1967, found 398.1977.
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(48) JP 5824448 B2 2015.11.25

Bim 213-215 °C (EtOH); [a]*°p = -26.21 (c =0.5, MeOH); IR (KBr) v 3622,
3404, 3312, 2954, 1679, 1620, 1503, 1294, 1123, 1076, 944, 880 cm™: H
NMR (600 MHz, MeOD) & 7.07 (d, J=10.1 Hz, 1H), 6.74 (d, J=8.3 Hz, 1H), 6.72
(d, J=8.3 Hz, 1H), 6.11 (d, J=10.1 Hz, 1H), 4.85 (s, 1H), 4.22 (d, J= 4.1, 1H)
3.99 (dd, J=13.7, 3.9 Hz, 1H), 3.75 (s, 3H), 3.70 (d, J=20,0, 1H), 3.48 (dd,
J=13.3, 3.8 Hz, 1H), 3.16 (ddd, J=13.3, 13.3, 3.6 Hz, 1H), 3.06 (dd, J=20.0, 4.2
Hz, 1H), 2.99 (ddd, J=14.4, 144, 4.3 Hz, 1H), 2.93 (dd, J=13.7, 9.7 Hz, 1H), 10
1.98 (dd, J=14.6, 2.6, 1H), 1.30 (m, 1H), 0.98 (m, 1H), 0.88 (m, 1H), 0.69 (m,
1H), 0.49 (m, 1H); 3C (150 MHz, MeOD) & 194.11, 146.47, 143.20, 140.91,
131.66, 129.19, 120.44, 119.61, 118.72, 85.72, 72.11, 70.57, 69.69, 57.78,
52.68, 46.71, 27.46, 23.67, 5.83, 3.63, 2.30; MS (FAB+) m/z (%): 55 (36), 98
(14), 136 (8), 298 (5), 354 (100); HRMS calcd for C21H24NOs* 354.1700, found
354.17363.
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(49) JP 5824448 B2 2015.11.25

REfE{K: Rl 219-221 °C (EtOH); Ry 0.30

(DCM + 20% A%/ —)L); [ = -109.38 (c =1, MeOH); 'H NMR (600 MHz,
DMSO) & 9.37 (s, 1H), 6.62 (d, J=8.1 Hz, 1H), 6.55 (d, J=8.1 Hz, 1H), 6.01 (d,
J=6.6 Hz, 1H), 5.42 (s, 1H), 5.29 (d, J=6.6 Hz, 1H), 4.67 (d, J= 7.2, 1H) 3.71
(m, 1H), 3.70 (m, 1H), 3.61 (s, 3H), 3.45 (dd, J=13.5, 4.6 Hz, 1H), 3.39 (dd,
J=13.7, 7.6 Hz, 1H), 3.29 (ddd, J=13.2, 13.2, 4.0, 1H) 3.19 (s, 3H), 3.06 (dd,
J=19.4, 7.2 Hz, 1H), 2.59 (ddd, J=14.1, 14.1, 5.1, 1H), 1.86 (dd, J=14.2, 2.9 Hz, 10
1H), 1.21 (m, 1H), 0.75 (m, 2H), 0.51 (m, 1H), 0.44 (m, 1H); *C (150 MHz,
DMSO) & 154.63, 143.48, 140.36, 132.58, 124.10, 122.50, 120.19, 119.81,
117.64, 96.05, 87.21, 68.08, 67.08, 55.58, 54.04, 46.08, 44.16, 31.48, 30.39,
5.05,4.44, 4.15.

SEM{K: B 195-197 °C (MeOH+-PrOH); R; 0.28 (DCM + 20%

#%7—1); [0 = -43.73 (c =1, MeOH); "H NMR (600 MHz, DMSO) & 9.37 (s,

1H), 6.63 (d, J=8.0 Hz, 1H), 6.57 (d, J=8.0 Hz, 1H), 5.98 (d, J=6.6 Hz, 1H), 20
5.39 (s, 1H), 5.26 (d, J=6.6 Hz, 1H), 4.75 (d, J= 6.9, 1H), 3.77 (d, J=19.6 Hz,

1H), 3.64 (dd, J=13.4, 6.1 Hz, 1H), 3.60 (s, 3H), 3.49 (dd, J=13.4, 3.2 Hz, 1H),

3.35 (m, 1H), 3.29 (s, 3H), 3.28 (m, 1H), 3.06 (dd, J=19.5, 7.0 Hz, 1H), 2.56

(ddd, J=14.0, 14.0, 4.5, 1H), 1.79 (d, J=11.9, 1H), 1.21 (m, 1H), 0.72 (m, 2H),

0.52 (m, 1H), 0.39 (m, 1H); "*C (150 MHz, DMSO) & 154.63, 143.36, 140.36,

132.58, 124.11, 122.61, 120.20, 119.74, 117.62, 96.04, 87.25, 68.56, 63.92,

56.58, 53.99, 48.60, 43.65, 31.33, 30.64, 4.93, 4.55, 4.33; MS (FAB+) m/z (%): 30
55 (31), 98 (24), 112 (38), 239 (12), 352 (100); HRMS calcd for CpoHasNOs*

352.1907, found 352.18978.
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(50) JP 5824448 B2 2015.11.25

(9b) (17)

oooooooobovMsot om0 D OO0 O0O0O0DOO0OO00DDOO0.94g0 13.88mmol 00 OO
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502.0904.63mmol0 00000000 OOOOOCOOODS8OO0O0OOOOOOODODO
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goo.eg0gs3booobooooobooo0oooboooobobilvocoobooOon
gboooaog

Rf
025 (20% MeOH/EtOAc); Bi& 165-166 °C (DCM), Bt& 166-167 °C
(* %/ —I); [a]*% = -168.60 (c = 1, CHCLy); IR (KBr) v 3445, 2908, 1630, 1458,
1234, 1048, 1016, 926, 868 cm™"; '"H NMR (600 MHz, CDCl3) 8 6.65 (d, J = 8.4
Hz, 1 H), 6.55 (d, J = 8.4 Hz, 1 H), 5.59 (d, J = 6.6 Hz, 1 H), 5.29 (s, 1 H), 5.07
(d, J = 6.6 Hz, 1 H), 4.02 (d, /= 6.6 Hz, 1 H), 3.61 (s, 3 H), 3.29 (d, J = 18.0
Hz, 1 H), 3.00 (dd, J = 12.6, 4.2 Hz, 1 H), 2.90 (m, 1 H), 2.76 (dd, J = 18.0, 7.2
Hz, 1 H), 2.55 (m, 2 H), 2.24 (m, 1 H), 1.71 (d, J = 11.4, 1 H), 0.97 (m, 1 H),
0.56 (d, J = 8.4 Hz, 2 H), 0.19 (d, J = 8.4 Hz, 2H); "°C (150 MHz, CDCly) &
152.21, 143.10, 138.83, 133.16, 132.55, 126.69, 119.74, 116.45, 112.05,
96.36, 89.39, 58.57, 58.55, 54.99, 46.84, 43.83, 36.21, 31.18, 9.17, 3.92
(2xCHy); MS (+EI) m/z (%): 43 (100), 58(19), 84 (56), 227 (8), 282 (12), 337
(41); HRMS calcd for Cz1H23N03 337.1678, found 337.16814.
oooooad
gododoododobooobouoobooboob oo O0obOUoO0ooOUotert-0o
Oo0ooooooooboobo oo ddtetert-00oooooad
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ooooborR-O0O0oOs-0OoooooOO0OO0oOooODODOO0OO0oO0ODbDObODO0OOoODOODOoO0ODbDDODO
od

oooooao

gboisgoooooooboo

ugbdaoil4
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17) FILrLEYY

0O H,0/HOACDO 101 v/vO O ON-ODOOODODDDOODODO0O0OO0OOO0OODOOD17DDO OO0 120
515mgd 1. 52mmol0 O 00O OO0 O0O0OOSBO0C0C0O0OD0ODO0O0OOOOOO322O00002

ooooooooobooogosobbocoooooooobooboooooobooognanTLco 10
OMeOH/EtOACD 0 0 000 O0O0OCOODODOD3ODO000O00O00O0O0O0ODODDDOODODOOO
gboboooooboobobobozsemobooooboobOobobonDnsimgd 100 O
ooobOooooboooooboboboob0oParrDgosoPSIDOOISOO0OOODOOOO
oooboooooobooooobooooooboobooooobobooooboboooobooo
gbobooooooboboboboooobuoboboboooobgbsoomgl OO9

S5000u0oouoooooooad
Rf = 0.55 (92:8 CHCly/MeOH); Bi& = 167-169 °C
(CHCI3); [0]°p = -84.84 (CHCl); "H NMR (CDCls, 300 MHz) 5 6.73 (d, J = 7.6,
TH), 6.59 (d, J = 7.6, 1H), 5.66 (s, 2H), 4.76 (s, 1H), 3.22 (d, J = 5.6, 1H), 3.12
—3.03 (m, 2H), 2.73 (dd, J = 4.1, 11.6, 1H), 2.58 (dd, J = 5.8, 18.6, 1H), 2.52 —
2.30 (m, 4H), 2.16 (td, J = 5.9, 3.0, TH), 1.92 (d, J = 12.0, 1H), 1.75 — 1.50 (m,
3H), 0.87 (m, 2H), 0.56 (d, J = 7.4, 2H), 0.16 (d, J = 4.4, 2H).

1l

gboooaod

gooboooooooosooooooooboooo
gbodnuoooboboboboobobobo
gboboobootblnoogooboboobooooboobooboboobooooobobobao
goobooooblnoisoooooooooboocoooooooooboooooan
oooooao
gboobooooobobobobooboobobobobooobobobobonD DME
CiomOODOOOOOOO2.0006.73mmol0 000 00O00O0O0OC0OCOCOODOOOOOOO
ooooDODDODOO0OO0@OoOoOoOooH)ODODODDOOO03.01g020.2mmol0 3.000 00000
gboobooooooobgobobobossoooooobobooooooobobobao
BOoOOoOoOoooODoOoOoOooooODoOoooOoDOoOoOoOobOOdPLCO 285m0 OO0 DO0O0OO9.5
ooACOOOOO0ODODOORBrOOOO0OOO0OODOOO0OO0OOOOO0OODODOCOOOnODss8mgd 0.
68mmol0 9.50 0 000 0DOOCOOO0ODOO0DIIO0ODOO0DOODDO(@UOuOoOoOHYyYDOoOoDO
OO0o.5g03.4mmolJ 0500000000 DODOOO0OOOOOOOOOOS8SOOOOOO
ooobooOosgoooooobodHPLCO28S nmO O 00000000 OODOOO0O3m 0000
gooobooooooboooooboooooooboooooboocooobooooboOooo
gboobooooobooboboboooboobobobobioombooooboobonb

oooboooooobooobob0OO0Onbemd 150 MeOHD OO O O O 2.65g0 880 0O O O
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Oo0ooi1s0000HPLCOOODOOOOOSORO3.00100 00O
REMELK: i 230-233 °C (A4 /—JL); Ry 0.39
(DCM+20%MeOH); [o]*°% = -77.34 (c =0.5, MeOH:AcOH/1:1); IR (KBr) v 3004,
2953, 2920, 1590, 1496, 1460, 1300, 1240, 1116, 1012, 928cm™; "H NMR
(600 MHz, DMSO) & 9.37 (s, 1H), 6.62 (d, J=8.2 Hz, 1H), 6.55 (d, J=8.2 Hz,
1H), 6.00 (d, J=6.6 Hz, 1H), 5.41 (s, 1H), 5.28 (d, J=6.7 Hz, 1H), 4.52 (d, J=
7.2, 1H), 3.75 (dd, J=13.7, 6.6 Hz, 1H), 3.69 (d, J= 19.5, 1H), 3.60 (s, 3H),
3.55 (dd, J=13.8, 6.6 Hz, 1H), 3.40 (dd, J=13.2, 4.4 Hz, 1H), 3.29 (ddd, J=13.5,
13.5, 3.9, 1H), 3.05 (s, 3H), 3.00 (dd, J=19.6, 7.3 Hz, 1H), 2.93 (m, 1H), 2.54
(ddd, J=13.8, 5.1Hz, 1H), 2.16 (m, 2H), 1.91 (m, 3H), 1.84 (dd, J=14.3, 3.0 Hz,
1H), 1.78 (m, 1H); *C (150 MHz, DMSOQ) & 154.62, 143.47, 140.36, 132.27,
123.99, 122.48, 120.19, 119.88, 117.64, 96.03, 87.17, 68.01, 67.50, 55.58,
54.40, 46.01, 44.00, 31.39, 30.34, 29.09, 28.02, 27.94, 19.07; MS (FAB+) m/z
(%): 44 (50), 58 (23), 126 (55), 211 (7), 239 (18), 366 (100); HRMS calcd for
CasHzgNO;*  366.2084, found 366.20156. SEiftk: @i 185-189 °C
(*%/—I); Ry 0.32 (DCM+20%MeOH); [0]*% = -35.03 (¢ =1, MeOH); 'H NMR
(600 MHz, DMSO) 5 9.37 (s, 1H), 6.62 (d, J=8.0 Hz, 1H), 6.56 (d, J=8.0 Hz,
1H), 5.94 (d, J=6.6 Hz, 1H), 5.39 (s, 1H), 5.27 (d, J=6.6 Hz, 1H), 4.62 (d, J=
7.0, 1H), 3.71 (d, J=19.6 Hz, 1H), 3.60 (m, 1H), 3.60 (s, 3H), 3.46 (dd, J=13.2,
7.2 Hz, 1H), 3.42 (m, 1H), 3.31 (ddd, J=13.5, 13.5, 3.6, 1H), 3.12 (s, 3H), 3.02
(m, TH), 2.91 (m, 1H), 2.56 (ddd, J=14.0, 4.8 Hz, 1H), 2.11 (m, 2H), 1.91 (m,
2H), 1.84 (m, 1H), 1.76 (m, 2H); *C (150 MHz, DMSO) d 154.63, 143.35,
140.35, 132.51, 124.09, 122.56, 120.19, 119.71, 117.61, 96.04, 87.19, 68.71,
64.37, 55.57, 54.40, 48.43, 43.64, 31.34, 30.51, 29.26, 28.40, 27.70, 19.02;
MS (FAB+) m/z (%): 44 (50), 58(23), 126 (55), 211 (7), 239 (18), 366 (100);
HRMS calcd for C3H2sN0s* 366.2064, found 366.20692.

ocooooDoODbvsocO4.5mO0O0O0O0O0O0OD0O0O0OO0OO0O0OOo.46g06.82mmol0 00000
ocoooODODOOO0OO000188gu6.82Mmmol0 0 00 0O0000COC0OODDOOOOOOO0O

gboboooooobogooboeochoboboboobbilobobobooobosobdgbOonDbM
soo4.5mO000ON-O000DOCOO0OO0ODOOOODODOOOODOODODODDODDOOOOD

oooboooooobosocooobooooooboobooooobiloccoobooboooOooON-bDDOOO
gooobooooooboooooboooooooboooooboocooobooooboOooo
gboobooooooobgobobobooooboboboboobooooboobobsond
so0000oobOHPLCO28(5nm 00000000 O0D0OCOOO0ODOOOOOODODOOO0OD

OoOo00OD0ODDOO0OO000O0000D0O0OR0040MLO0 000000000 DODOpHD HCIO 6MO
OpHO 200000000 O0OD02x 5SmLO0 00 000D0O0O0O0O0O0O00OODOODOO0ODOODOO0PH
ONaOHO WSO O OO OOpHOSOD OO OOO0ODODpHOOODODODOOOODOOOOODODODOEL
AcO 1x 20mLO 1x 1OmMLO D OO O0DODOCOOO0O0ODODOCOOO0ODOOCOpHO OO pPHO 80 00O O

U0o0b000000DO0C0O0OECAcO 3x 1IomLO 0D OO0 00000000000 0OH001x 10
mtOOOO0OoooO1xiomOOOoOooooooooMgso,0 0000000000000
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OOO0O0ODDOO0O0O200MeOH/EtOACO D D D000 O OOODOODODO.4600 O O5800
I e A A e B P e B
Uoo0obOO0OO000OReg 0440000000200 00000D00

[a]*% = -150.06 (c =1.0,

CHClg); IR (CHCI3) v 3568, 2962, 2929, 1608, 1507, 1454, 1329, 1263, 1023,
868 cm™’; '"H NMR (600 MHz, CDCls) 8 6.65 (d, J=8.0 Hz, 1H), 6.55 (d, J=8.0
Hz, 1H), 5.55 (d, J=6.4 Hz, 1H), 5.29 (s, 1H), 5.08 (d, J=6.4 Hz, 1H), 3.73 (d,
J=7.0 Hz, 1H), 3.62 (s, 3H), 3.33 (d, J=18.0 Hz, 1H), 2.89 (t, J=11.7 Hz, 1H),
2.71 (m, 4H), 2.60 (hept, J=7.4, 1H), 2.23 (ddd, J=12.7, 12.7, 4.9 Hz, 1H), 2.10
(m, 2H), 1.91 (m, 1H), 1.81 (m, 1H), 1.74 (pent, J=8.7, 2H), 1.68 (dd, J=12.4,
1.8, 1H); °C (150 MHz, CDCls) 5 152.16, 143.03, 138.69, 133.10, 132.80,
126.82, 119.77, 116.40, 111.89, 96.40, 89.42, 60.17, 59.02, 55.02, 46.75,
44.05, 36.25, 34.52, 31.23, 27.94, 27.86, 18.86; MS (FAB+) m/z (%): 41 (34),
69 (14), 112 (35), 211 (17), 241 (20), 351 (81), 352 (100); HRMS calcd for

Ca2H26NO3" 352.1907, found 352.18440.

oooooo
0O H,0/HOACDO 10 1 w/vO 2mlOON-OO0O0DODOOO0O0O0O0O0O0O0DOCOODA290 0 0.0990 0.

256mmol0 O OO0 OOCODOOOOS000000C0OOD0ODODO0O0O0OO.066g032000001
oooboOooooobOooosbobb20000000000TLCO EtOAcO 200 MeOHO O O O
ooobOoooobooocoobooobooooboooz2omOoOooboboOoOocOooboOOoOn
O01mgOD 100 00000000000 0DO0O0O000O0OParrdODOBbB0PsiODO O 150
ugbooboooooboobooboboobooooboboboboobooooobobobaa
ooobOoooobobOocoooboooooboocoobobOo0oOoo0obooOoO0on0DndnEtoA

cb200MeOHU DO DO OOODOOODOODOO.Ov5gO0O820 000000000 ODO0O
ocooobOO0O01e801690 00000 D0OO0OOO0OO0OO0O1700 1720000000 ORg 0.64
goobooooz2c000cO0000a0

[ = -

180.44 (c =1.0, MeOH); IR (CHCI;) v 3561, 3454, 2966, 2931, 2830, 1720,
1616, 1457, 1318, 1142, 1057, 944 cm™; "H NMR (600 MHz, CDCl3) 6 6.74 (d,
J=8.0 Hz, 1H), 6.61 (d, J=8.0 Hz, 1H), 5.64 (bs, 1H, OH), 4.72 (s, 1H), 3.11 (d,
J=18.4 Hz, 1H), 3.04 (ddd, J=14.4, 14.4, 3.6 Hz, 1H), 2.92 (d, J=4.9 Hz, 1H),
2.57 (m, 5H), 2.42 (ddd, J=12.4, 12.4, 4.4 Hz, 1H), 2.33 (d, J=14.4 Hz, 1H),
2.20 (ddd, J=12.0, 12.0, 2.2 Hz, 1H), 2.11 (m, 2H), 1.95 (m, 1H), 1.90 (m, 2H),
1.87 (m, 2H), 1.66 (ddd, J=13.6, 13.6, 2.2 Hz, 1H), 1.56 (d, J=12.6 Hz, 1H): **C
(150 MHz, CDCl3) 8 209.68, 143.45, 138.69, 129.02, 124.34, 119.87, 117.71,
90.58, 70.31, 62.74, 60.48, 50.93, 43.74, 36.18, 33.73, 31.32, 30.69, 27.00,
26.79, 22.96, 18.76; MS (FAB+) m/z (%): 41 (27), 69 (9), 98 (5), 300 (88), 355
(38), 356 (100); HRMS calcd for C21H2sN0," 356.1856, found 356.18552.
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OoOO0OO0ODi-PrOHO O /1020 pH 12,7000 01.2nt 0000 0C 0O 0O 0O O 0.08590 0-239mm
ol 00000 D0ODODOO0.0014g0 0.006mmolO0 D OO DODOParrd 00 O5B0PsiCDO0O40 00O
UoobooooobobOOoooobooooobDbDOoOprO9O0OO0OO000D0O0OO0OELOAcO 4x 5
miOOodoooOooooboooooobooooboMmgSo,0 000000000000
O0OEtOAcO 200 MeOHO DO O OO OOODODOOOOO.058g O O8O OODODOOOO
goobOHPLCO 285nmO 0000000940 0ACOO0DOOOOOODODOOOODOOOO
O00>23000EtOHO O Re 0640 00O DODOO200 0000000

"H NMR (600 MHz, DMSO) & 8.81 (bs, 1H), 6.55 (d, J=8.0 Hz, 1H),

6.42 (d, J=8.0 Hz, 1H), 4.75 (bs, 1H, OH), 4.43 (d, J=5.6 Hz, 1H), 4.38 (d,
J=4.5 Hz, 1H), 4.01 (m, 1H), 2.96 (d, J=18.4 Hz, 1H), 2.72 (d, J=6.5 Hz, 1H),
2.53 (dd, J=18.4, 6.6 Hz, 1H), 2.50 (m, 1H), 2.45 (m, 1H), 2.39 (m, 1H), 2.11
(m, 2H), 2.00 (m, 2H), 1.85 (m, 2H), 1.81 (m, 1H), 1.63 (m, 2H), 1.45 (m, 2H),
1.31 (m, 2H), 0.97 (m, 1H); ™*C (150 MHz, DMSO) & 146.53, 138.47, 131.43,
124.86, 118.38, 117.56, 90.68, 69.90, 65.81, 62.61, 60.51, 47.04, 43.47,
33.93, 33.63, 29.27, 26.94, 26.65, 23.45, 23.05, 18.77; MS (FAB+) m/z (%): 41
(17), 154 (5), 302 (41), 340 (18), 358 (100); HRMS calcd for CzHzsNOs*
358.2013, found 358.19737.

O0oooais
HO
ﬂ!; El\/Br ['EI -FFHVFFH—
NaOEt
/ DMF, 80 °C DMSO, 80 °C
88% IxE 58-60% Uz

1) BEFES HO
ACOH/M,O (1:1)
0°C - RT, 20 4

H, (50 psi)
T L R i
—_—

> o]

2) Pd/C (10 Wt%) iPrOH/H,0
H, (50 psi) H (1:2)
AcOH/H,O/iPrOH o) pH 12.7

IREEB2% (2EYHE) 94% Az
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(20) (o): B = 211-214 °C (EtOH); Ry = 0.5 (BEfEA T F L ); [0]p™

=-236.47° (¢ =1, CHCI3); IR (KBr, cm™) v 3587, 3072, 3051, 3027, 3000, 2970,
2935, 2920, 2891, 2839, 2814, 2788, 1702, 1637, 1607, 1500, 1467, 1427,
1381, 1352, 1317, 1242, 1217, 1163, 1124, 1096, 1084, 1028, 932, 822, 786,
735; "H NMR (CDCls, 600 Mhz) 5 6.62 (d, 1H, J = 7.8 Hz), 6.49 (d, 1H, J = 7.8
Hz), 5.87 (d, 1H, J = 9.0 Hz), 5.59 (d, 1H, J = 9.0 Hz), 4.62 (s, 1 H), 3.60-3.57
(m, 4H), 3.11 (d,1 H, J = 18.6 Hz), 3.03 (dd, 1H, J = 10.2, 12.6 Hz), 2.95 (dd,
1H, J = 9.0, 9.0 Hz), 2.73 (dd, 1H, J = 4.8, 12.0 Hz), 2.45-2.38 (m, 3H), 2.35
(dd, 1H, J = 6.6, 12.6 Hz), 2.16 (s, 3H), 1.98 (ddd, 1 H, J = 5.4, 13.2, 13.2 Hz),
1.86 (dd, 1H, J = 2.4, 12.6 Hz), 1.36 (dd, 1H, J = 6.6, 12.6 Hz), 0.85-0.83 (m,
1H), 0.56-0.49 (m, 2H), 0.17-0.12 (m, 2H); *C NMR (CDCl;, 125 Mhz) &
209.31, 146.55, 137.43, 136.35, 134.05, 127.83, 125.67, 119.94, 116.33,
95.20, 81.31, 59.78, 57.06, 53.18, 50.66, 48.49, 44.01, 43.25, 33.53, 30.26,
30.04, 23.29, 9.46, 4.15, 3.46; MS (FAB+) m/z (%) 408(18), 407(13), 243(22),
242(100), 184(11), 142(19); HRMS (FAB+) calcd for CasHagN{O4: 407.20966.
Found 407.20175.

oooooao
20000000010 ba 0 0oMKD OO O OOOODODODO

ocoooooOOO0O0oOoO020000000OD0OOO0O0O0DO0O/OD0DOOD4DIDO00O00O00OO
0/0000030100000MKOOODOODODODOO?M NMR 4.40-4.20 (m, 2H), 2.

87 (t, 1H, J = 6.6 Hz), 2.16 (s, 3H) 13C NMR 206.77, 65.22, 43.16, 29.94.
oooooo
00000O00RMD0.500000000

[ab® = -183.61° (¢ =1,

CHCly); IR (KBr, cm™) v 3484, 3421, 3406, 3075, 2997, 2924, 2835, 2813,
2777, 1712, 1629, 1600, 1497, 1444, 1384, 1357, 1250, 1205, 1170, 1103,
1054, 937, 796, 587; 'H NMR (CDCl3, 300 Mhz) & 6.64(d, 1H, J = 8.1 Hz), 6.51
(d, 1H, J = 8.1 Hz), 5.90 (d, 1H, J = 9.0 Hz), 5.60 (d, 1H, J = 9.0 Hz), 4.57 (s, 1
H), 3.61 (s, 3H), 3.58 (dd, 1H, J = 6.3, 11.7 Hz), 3.11 (d,1 H, J = 18.3 Hz), 3.08-
2.90 (M, 2H), 2.72 (dd, 1H, J = 4.5, 11.7 Hz), 2.48-2.28 (m, 4H), 2.22 (s, 3H),
1.98 (ddd, 1 H, J = 5.1, 12.0, 12.0 Hz), 1.85 (dd, 1H, J = 2.7, 12.9 Hz), 1.37
(dd, 1H, J = 5.7, 12.0 Hz), 0.91-0.77 (m, 1H), 0.57-0.47 (m, 2H), 0.19-0.09 (m,
2H); C NMR (CDCl;, 75 Mhz) 8 209.29, 148.55, 140.37, 136.36, 134.64.
129.15, 125.61, 119.56, 116.26, 95.60, 81.35, 59.77, 56.98, 53.56, 50.80,
48.11, 43.95, 43.37, 33.58, 30.60, 30.55, 23.29, 9.46, 4.14, 3.40; MS (FAB+)
m/z (%) 408 (26), 407 (16), 326 (14), 246 (28); HRMS (FAB+) calcd for
CasH3oN104: 408.21748. Found 408.21428.
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O

OMVKOODOODODOOODH NMR 4.40-4.20 (m, 2H), 2.87 (t, 1H, J = 6.6 Hz), 2

.16 (s, 3H
000017

0Dooo0o
002000
ooo0o0
0000H,
Lco 000
0 R0 0.
0 0 0.5m

oDooo
930p 10
0000
oOoop
0Dooo
0000
830 0 O
ooooo
002200
0 0RgOO0.

OO0 oooooogoQgog

) 13C NMR 206.77, 65.22, 43.16, 29.94
HO

Pd/C Hy

EEE
H,O l=!i
MeO Y

Y =83-91%

O

1.64g0 4.01mmol0 O O O O O 642mgd 4.01mmol0 O O O Pd/CO 450mg0 100 O
O0oooi1smO00C0C00C0CO0O0C0O00O0O0OO0OoOoO/H,00000040000
0000100000000 ooooooooooos8oOulleOODODOOOT
000000000 oo0O0oOoORLOBOOODODOODODDODOODDODODODBODOO?22
40 00000TLCO 00000000 DOO0O0OO00ODOOOo.5mLO O NaHCOZO O
L0ooooOoOoDoDOo0oo0ooooooooooODoDOoDOoDOoUooOoooooooOoD

O.7cmO O DODOOOOODODOODOOOODODODOODOvYOOUDORZx 200 ODOODO

Oooo0oDbDOoOO0oO0o0pHODOO0OO0O0ODOOOOG6.6006.700 0000 0O 400 KOH
oooooOooooboooooboboooobooscooboobobooooboodd
00D01.52g0 0 NMRO 0D O0O0D0O0DOO3000002000000300
gbooooboboboboooboobiomgd 0o 0obO0n0Onilomen g
O/0000010100000113_ g 000020000000000000
ioooooooooOoooobooobocOooobobooOon0oz22200000001.37g

O
o O0O00D0O21700 1720 O EOHO O 1660 1680 OO0 OO0 0O O OOODOOOO
A0000D0000

10

20

30



(58) JP 5824448 B2 2015.11.25

[a]o? = -109.93° (¢ =1,
CHCL3); IR (KBr, cm™") v 3463, 3075, 2956, 2924, 2874, 2853, 2813, 2777,
1709, 1647, 1610, 1502, 1458, 1384, 1356, 1331, 1283, 1160, 1095, 1030,

958, 820, 702, 636, 590; "H NMR (CDCls, 300 Mhz) & 6.70 (d, 1H, J = 8.1 Hz),
6.53 (d, 1H, J = 8.1 Hz), 4.51 (d, 1 H, J = 1.8 Hz), 3.43 (s, 3H), 3.10-3.04 (m,
2H), 2.97 (d,1 H, J = 18.3 Hz), 2.76 (ddd, 1H, J = 3.9, 11.4, 13.5 Hz), 2.65 (dd,
1H, J = 5.1, 12.0 Hz), 2.37-2.23 (m,7H), 2.05 (ddd, 1H, J = 5.7, 12.6, 12.6 Hz),
1.74 (dd, 1 H, J = 6.3, 13.2 Hz), 1.69-1.40 (m, 3H), 1.30 (ddd, 1H, J = 8.7, 12.3,
12.3 Hz), 0.83-0.64 (m, 2H), 0.54-0.40 (m, 2H), 0.15-0.05 (m, 2H); *C NMR
(CDCls, 75 Mhz) 8 210.94, 145.26, 137.37, 132.37, 128.21, 119.66, 116.54,
94.76, 77.81, 59.81, 58.38, 52.08, 49.52, 46.70, 43.76, 35.54, 35.18, 33.63,
30.46, 28.58, 22.84, 17.58, 9.42, 4.08, 3.37; MS (+El) m/z (%) 409(6), 368(5),
155(2), 149(4), 129(5), 123(4), 113(7), 112(9), 111(6);: HRMS (+El) calcd for
CasH31N1O4: 409.22531. Found 409.22610; Anal. Calcd for CasHaiN:Os: C
73.32; H, 7.63. Found C,73.22; H, 7.59.
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(23): @M= = 105107 °C (MeOH); Ry = 0.3-04 (EFfgTFI/

~AxH > 1:1); [a]p? = -148.51° (¢ =1, CHCL); IR (KBr, cm™) v 3077,

2965, 2930, 2837, 2812, 2778, 2745, 2255, 1764, 1711, 1614, 1492, 1451,
1384, 1369, 1356, 1259, 1243, 1200, 1163, 1130, 1095, 1063, 1024, 993,
958, 878, 781, 731, 639, 568; "H NMR (CDCl3, 300 Mhz) 5 6.88 (d, 1H, J = 8.1
Hz), 6.62 (d, 1H, J = 8.1 Hz), 4.51 (d, 1 H, J = 1.5 Hz), 4.28 (q, 2H, J = 7.2 Hz)
3.38 (s, 3H), 3.09-2.98 (m, 3H), 2.74 (ddd, 1H, J = 3.9, 9.6, 13.5 Hz), 2.65 (dd,1
H, J = 5.1, 12.0 Hz), 2.37-2.23 (m, 7H), 2.05 (ddd, 1H, J = 5.4, 12.6, 12.6 Hz),
1.78-1.61 (m, 3H), 1.53 (dddd, 1H, J = ~1, ~1, 12.9, 12.9 Hz), 1.36 (t, 3H, J =
7.2 Hz), 1.29 (dd, 1H, J = 6.0, 12.0 Hz), 0.80-0.73 (m, 1H), 0.69-0.65 (m, 1H),
0.54-0.43 (m, 2H), 0.13-0.05 (m, 2H); *C NMR (CDCls, 75 Mhz) & 210.95,
1563.16, 149.49, 134.60, 133.77, 131.93, 121.76, 119.30, 96.69, 77.55, 64.92,
59.80, 58.25, 52.40, 50.02, 46.06, 43.58, 35.43, 34.87, 33.93, 30.26, 28.64,
23.25, 16.56, 14.18, 9.43, 4.08, 3.37; MS (FAB+) m/z (%) 482(100), 481(78),
480(2), 450(21), 440(25), HRMS (FAB+) calcd for CasH3sN1Os: 482.25426.
Found 482.25078. Anal. Calcd for CggH3sN1Os: C, 69.83; H, 7.33. Found C,

69.53; H, 7.30.
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(24) (o) ®& = 125128 °C (MeOH); R = 0.8 (BEEETFIL/
AFH 2 1:1); [a]p?® = -138.56° (¢ =1, CHCL); IR (KBr, cm™") v 3443,

3077, 2979, 2954, 2928, 2878, 2846, 2812, 2777, 1763, 1614, 1491, 1451,
1402, 1384, 1370, 1338, 1303, 1247, 1201, 1164, 1134, 1077, 1021, 979, 877,
781, 731, 586; "H NMR (CDCls, 300 Mhz) 5 6.88 (d, 1H, J = 8.1 Hz), 6.61 (d,
1H, J = 8.1 Hz), 5.93 (s,1H) 4.47 (d, 1 H, J = 1.5 Hz), 4.27 (q, 2H, J = 7.2 Hz)
3.51 (s, 3H), 3.05 (d, 1H, J = 10.8 Hz) 3.01 (s, 1H), 2.90 (ddd,1 H, J = 3.6, 9.9,
13.5 Hz), 2.63 (dd, 1H, J = 5.1, 11.7 Hz), 2.40-2.17 (m, 4H), 2.14 (dd, 1H, J =
9.9, 9.9 Hz) 1.99 (ddd, 1H, J = 5.7, 12.9, 12.9 Hz), 1.93-1.77 (m, 2H), 1.73 (dd,
1 H, J =24, 12.6 Hz), 1.40-1.28 (m, 7H), 1.17-0.97 (m, 10H), 0.85-0.77 (m,
1H), 0.73-0.64 (m, 1H), 0.56-0.45 (m, 2H), 0.17-0.08 (m, 2H); "3C NMR (CDCl;,
75 Mhz) & 153.24, 149.63, 134.76, 134.01, 131.85, 121.71, 119.29, 98.26,
80.67, 79.27, 64.91, 59.51, 58.10, 52.59, 46.29, 44.30, 43.53, 40.35, 35.97,
35.37, 33.35, 29.77, 26.42, 23.32, 19.94, 17.51, 14.19, 9.48, 4.18 3.25: MS
(FAB+) m/z (%) 538(69), 522(57), 482(37), 450(49), 438(17); HRMS (FAB+)
calcd for CaHasN1QOg: 539.32469. Found 539.32634.
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BiA = 142-144 °C (MeOH); Rr= 0.9 (BFBET FIL/~FH 2 2:1);

[a]o®® = -151.478° (c =1, CHCI3); IR (KBr, cm™) v 3433, 3066, 2977, 2955,
2936, 2913, 2876, 2822, 2775, 1754, 1614, 1480, 1449, 1406, 1384, 1280,
1244,1206, 1117, 1075, 1021, 960, 885, 783, 598; 'H NMR (CDCls, 300 Mhz)
56.77 (d, 1H, J = 8.1 Hz), 6.60 (d, 1H, J = 8.1 Hz), 5.94 (s,1H) 4.43 (d, 1 H, J =
1.5 Hz), 3.47 (s, 3H), 3.04 (d, 1H, J = 12.3 Hz) 3.00 (s, 1H), 2.90 (ddd,1 H, J =
3.6,10.8, 13.8 Hz), 2.63 (dd, 1H, J = 4.8, 11.7 Hz), 2.40-2.23 (m, 4H), 2.12 (dd,
1H, J = 9.9, 9.9 Hz) 1.98 (ddd, 1H, J = 5.4, 12,6, 12.6 Hz), 1.94 (m, 1H), 1.82
(m, TH), 1.72 (dd, 1 H, J = 2.4, 12.9 Hz), 1.36 (s, 3H), 1.33 (s, 9H), 0.99 (s,
9H), 0.85-0.77 (m, 1H), 0.69 (dddd, 1H, J = 3.6, 3.6, 12.6, 12.6 Hz), 0.56-0.45
(m, 2H), 0.17-0.09 (m, 2H); ™C NMR (CDCls;, 75 Mhz) & 176.44, 149.93,
134.31, 133.66, 131.78, 121.99, 119.26, 98.15, 80.71, 79.24, 59.52, 58.15,
52.54, 46.32, 44.52, 43.57, 40.33, 38.93, 36.01, 35.39, 33.39, 29.78, 27.18,
26.43, 23.31, 19.88, 17.37, 9.49, 4.17, 3.25; MS (FAB+) m/z (%) 552(39),
551(37), 550(75), 534(65), 494(45); HRMS (FAB+) calcd for CaqHsoN{Os:
552.36890. Found 552.36661; Anal. Calcd for CasHaN1Os: C, 74.01: H, 8.95,

Found C, 74.24; H, 9.15.
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EtOC(0)Cl
EtsN

EEEE T F L
75%

HoaFabiLAFLy/ LAY REY (27)

00000000 O0DOO0oO0oO0oDoOO0OO0O0ODnCcCPMNOO O400mgd 1.19mmolD 00 0DDODOO
AMl0 000 0000000000000 0124p 101 30mmol0 00 00O0OO0OCCODODO
O0EegNO 215p 10 1.54mmol0 0000000000 O0O0O0OS000000000000
goooOsomtOoOoODODOONaHCOgD OO OODO1OmOODODOOOO0ODODODOOOO0ODOOO 110
miOOoOOooooODoooooboodOmgso,0 0000000000000 oooOoooan
ooo03mibooobooooobob2z2rogobooo0ooooDbD3emgd 65000000000
oooooOv/0000O0O00O0DOCOODOO.SMIDID1ID0O0O00O0OOODDODODOODO15mgd 10
gbobo2rooonog

gbooooaod

BiA 157-158 °C (EtOH); Ry 0.33 (EFEETFIL/ A%/ —IL 4:1);

[0 = -97.80 (c =1, CHCls); IR (CHCls) v 2997, 2933, 2837, 1761, 1608,
1446, 1370, 1261, 1023, 866 cm™; "H NMR (600 MHz, CDCls) & 6.86 (d, J=8.1
Hz, 1H), 6.63 (d, J=8.1 Hz, 1H), 5.59 (d, J=6.4 Hz, 1H), 5.34 (s, 1H), 5.07 (d,
J=6.4 Hz, 1H), 4.33 (dq, J= 7.2, 0.9 Hz, 2H) 3.96 (d, J=6.8 Hz, 1H), 3.62 (s,
3H), 3.28 (d, J=18.1 Hz, 1H), 2.92 (dd, J=13.0, 4.5 Hz, 1H), 2.81 (ddd, J=12.7,
12.7, 3.0, 1H), 2.74 (dd, J=18.1, 6.9 Hz, 1H), 2.50 (d, J=6.4, 2H), 2.22 (ddd,
J=12.6, 12.6, 5.1, 1H), 1.77 (dd, J=12.6, 1.7, 1H), 1.38 (t, J=7.2 Hz, 3H), 0.93
(m, 1H), 0.57 (m, 2H), 0.17 (dd, J=9.7, 4.8, 2H); ™C (150 MHz, CDCls) 5
153.23, 152.26, 147.51, 134.82, 133.50, 132.75, 132.27, 121.46, 119.29,
112.01, 96.34, 90.03, 64.90, 59.07, 58.36, 55.07, 46.50, 44.12, 36.60, 30.92,
14.16, 9.46, 3.95, 3.81; MS (+El) m/z (%): 42 (23), 55(45), 253 (25), 277 (41),
308 (23), 363 (100), 409 (14); HRMS calcd for Ca4HoyNOs 409.1889, found

409.18892.
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OO02700243mg0 O.59mmolD O 0O 0ODO15mO00O0O0OO0OOCOCOODODDOOOOOO
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goono?a22
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39p 1I00.41mmol0 00000000000 0O00ELNO70p IDO0.50mmol0 OO0 OCDOODO

oooboooOo3s3nboooooboboOoboOoooboo4OmlD OO OOO0ONaHCOZOODODODOOS8
miOOoooooDoooobooooosmlO0ooooooooOooononoMgso,d00a0
ocoooooOOO0OOoOoOoOoooooooOosMOoOoOoooooo/wOoo0O0OD2010000
0280 0000000000 135mg 900 00O

gpboooog

OO02800RgL 0.2500000/0000030100

[a]p®® = -200.85° (¢ =1,

CHCly); IR (KBr, cm™) v 3448, 3431, 3076, 2995, 2933, 2834, 2813, 2777,
1765, 1704, 1614, 1492, 1451, 1384, 1370, 1358, 1241, 1201, 1167, 1099,
1062, 1023, 977, 780; 'H NMR (CDCls, 300 Mhz) & 6.79 (d, 1H, J = 8.1 Hz),
6.56 (d, 1H, J = 8.1 Hz), 5.94 (d, 1H, J = 8.7 Hz), 5.60 (d, 1H, J = 9.0 Hz), 4.62
(s, 1 H), 4.28 (q, 2H, J = 7.2 Hz), 3.59-3.57 (m, 4H), 3.14 (d,1 H, J = 18.6 Hz),
3.00 (dd, 1H, J = 9.6, 11.7 Hz), 2.91 (dd, 1H, J = 9.3, 6.3 Hz), 2.73 (dd, 1H, J =
4.5, 12.0 Hz), 2.50-2.30 (m, 4H), 2.16 (s, 3H), 1.97 (ddd, 1 H, J = 5.4, 12.6,
12.6 Hz), 1.90 (dd, 1H, J = 2.7, 12.9 Hz), 1.36 (t, 3H, J = 7.2 Hz), 0.83 (m, 1H),
0.54-0.50 (m, 2H), 0.17-0.11 (m, 2H): *C NMR (CDCls, 75 Mhz) & 209.16,
153.09, 150.79, 136.23, 135.52, 133.99, 131.90, 125.45, 121.40, 119.57,
97.06, 81.31, 77.47, 64.88, 59.76, 56.90, 53.93, 50.89, 48.24, 43.82, 43.15,
33.25, 30.77, 29.81, 23.68, 14.18, 9.45, 4.14, 3.41; MS (FAB+) m/z (%) 480
(100), 436 (21), 328 (14), 246(31); HRMS (FAB+) calcd for CosHssN:Og:
480.23861. Found 408.23383.
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BHPLCO O OO OOODO0OO0OO0O16000
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