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0 H NMR (400 MHz, CDCl3) & 9.76 (d, J = 1.3 Hz, 1H), 8.82 (dt, J = 8.0, 1.9 Hz
, 1H), 8.73 (dd, J = 4.7, 1.4 Hz, 1H), 8.26 (dd, J = 8.4, 0.8 Hz, 1H), 8.10 (d,
J = 8.4 Hz, 1H), 7.95 (ddd, J = 8.4, 7.0, 1.4 Hz, 1H), 7.69 (ddd, J = 8.2, 7.0,
1.1 Hz, 1H), 7.44 (dd, J = 7.5, 4.8 Hz, 1H). *3C NMR: (100 MHz, CDCl3) & (ppm):
162.9, 158.3, 151.8, 151.7, 150.3, 136.1, 135.2, 132.4, 129.1, 128.9, 126.0, 123
.5, 122.8
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0 H NMR (500 MHz, CDCl3) & 9.78 (d, J = 1.7 Hz, 1H), 8.84 (dd, J = 7.9, 1.7 Hz
, 1H), 8.69 (d, J = 4.7 Hz, 1H), 7.93 (d, J = 8.3 Hz, 1H), 7.77 - 7.70 (m, 1H),
7.68 (d, J = 8.1 Hz, 1H), 7.47 - 7.37 (m, 2H), 7.32 - 7.27 (m, 2H), 7.25 - 7.20
(m, 2H), 6.04 (s, 1H), 5.37 - 5.29 (m, 1H), 3.60 (dd, J = 16.2, 7.2 Hz, 2H), 3.0
8 (dd, J = 16.2, 4.8 Hz, 2H). *3C NMR (125 MHz, CDCl3) & 159.4, 158.6, 150.7, 1
50.3, 141.1, 135.8, 134.4, 132.9, 128.9, 127.0, 126.0, 125.1, 123.3, 120.7, 113.
9, 52.6, 40.3. ESI-MS m/z: 339 (M+H)*
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1200 HPLCO OO OO0 O0D02GigHz0 00D 000D DO0DO0OODDODOODDOOODDOO
O0ODO0DOHRMSO OO O ODODODODODOOOOOOOOOOOOOOOOOOOOO
oooooo
04-000-2-00000-3-000000000500002°M2-0000000000
05.90g050mmol0 DO O OO0 O0DO0O02mL0 0000000000000 12.090 67.4mm
ol 000000001000 0160 000000 PClgO 18.2g0 87.5mmol0 0 00 O 0O O
glo00 0100 0000000000000 O0ODDOOODODOOODODOOODDOOO
goOoOo400ml000000000000000000000O0O0O00O00O000O0000
0000000000000 0000000O0O0O0O0O0O0O0O0S00005.5090 4600 ;
mp 160-1630 O
oooooo
O *H NMR (400 MHz, CDCl3) & 9.76 (d, J = 1.3 Hz, 1H), 8.82 (dt, J = 8.0, 1.9 Hz
, 1H), 8.73 (dd, J = 4.7, 1.4 Hz, 1H), 8.26 (dd, J = 8.4, 0.8 Hz, 1H), 8.10 (d,
J = 8.4 Hz, 1H), 7.95 (ddd, J = 8.4, 7.0, 1.4 Hz, 1H), 7.69 (ddd, J = 8.2, 7.0,
1.1 Hz, 1H), 7.44 (dd, J = 7.5, 4.8 Hz, 1H). *3C NMR: (100 MHz, CDCl3) & 162.9,
158.3, 151.8, 151.7, 150.3, 136.1, 135.2, 132.4, 129.1, 128.9, 126.0, 123.5, 12
2.8. ESI-MS m/z: 242 (M+H)™.
ODoooo
0 0 4,6a-6i0 7a-7i00 8a-8g0 0 9a-9f0 0 0 0 00 O04-000-2-00 000 -3-00
000050 72mgd 0.3mmol0 O 0O OO 0.3mmol0 000000000 69mgd 0.3mmol
DMFO OO @mL)D D ODO0O0De000DDODODODDDODO2mMO00000000O00DO0
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66mgd 2.0mmol0 0 O OO0 DD OO 276mgd 2.0mmolD O DMFO O O (5mLO 0 O O O O 50
0000000 02mO00000000000000000000000000000a0
100 000000000000 DOD 390mgd 660 O ; mp 2390 2400 O
oooooo
O *H NMR (500 MHz, CDCl3) & 7.76 (d, J = 8.2 Hz, 1H), 7.74 - 7.69 (m, 1H), 7.60
(d, J = 8.2 Hz, 1H), 7.41 (t, J = 7.4 Hz, 1H), 7.30 - 7.26 (m, 2H), 7.24 - 7.19
(m, 2H), 6.08 (d, J = 6.7 Hz, 1H), 5.27 - 5.15 (m, 1H), 3.53 (dd, J = 16.2, 7.0
Hz, 2H), 3.00 (dd, J = 16.2, 4.0 Hz, 2H). *3C NMR (125 MHz, CDCl3) & 160.6, 15
7.8, 151.0, 140.7, 133.6, 128.0, 127.1, 126.2, 125.1, 120.8, 113.3, 52.6, 40.2.
MS (ESI) m/z [M + H]+: O 0O 296.09; O O 296.13.
oooooao
011a-11h0 00000000000 2-000-N-02,3-0000-1H-0000-2-000
00000 -4-00 0 100 148mg0 0.5mmol0 0 0 0O O O O 0.5mmol0 O Pd(PPh3),(58mgd O.
Osmmol)0 0 0O O DO (276 mgd 2.0mmol) 0 0 0000000 @@OmL)0 O8O0 00000

Ooooogogooao
O 0OoOooo

0000160 000000005mMO00000000EtOAcd 25mlx 30 0000000
000000000000 1mMO0000000000 (Nay,S0,0 0000000000
000000000000 000O0000O0000O00000

0Oooooo

00O0011la-11h0 00000

0Dooooo
ON-02,3-0000-1H-0000-2-000-2-04-0000000-3-00000000 -
4-0 0 0 0 11a0d O

00000 (125 mgd 71%); mp 1700 1720 O *H NMR (500 MHz, CDCl3) & 9.16 (s, 1H),

8.50 (d, J = 5.0 Hz, 1H), 7.91 (d, J = 7.9 Hz, 1H), 7.75 (ddd, J = 8.3, 7.0, 1.
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2 Hz, 1H), 7.67 (d, J = 7.8 Hz, 1H), 7.49 - 7.42 (m, 1H), 7.29 (dd, J = 5.3, 3.4
Hz, 2H), 7.25 - 7.19 (m, 3H), 5.94 (d, J = 7.0 Hz, 1H), 5.26 (tdd, J = 7.1, 4.4
, 2.6 Hz, 1H), 3.54 (dd, J = 16.2, 7.1 Hz, 2H), 3.04 (dd, J = 16.2, 4.4 Hz, 2H),
2.72 (s, 3H). *3C NMR (125 MHz, CDCl3) & 161.1, 159.1, 151.3, 150.1, 149.2, 14
6.6, 140.9, 135.4, 132.7, 128.8, 126.8, 125.9, 124.9, 120.7, 113.2, 52.3, 40.2,
21.0. HRMS (ESI): CosHo N, [MHH]*O O O OO O O 353.1761; 0O O 353.17650
OooooOoao
ON-02,3-0000-1H-0000-2-000-2-05-0000000-3-00000000 -
4-0 00 0 11b0 O
00000 (134 mgd 76%); mp 2000 2010 O *H NMR (500 MHz, CDCl3) & 9.59 (d, J =
1.6 Hz, 1H), 8.63 (s, 1H), 8.53 (d, J = 1.6 Hz, 1H), 7.92 (d, J = 8.0 Hz, 1H),
7.77 - 7.71 (m, 1H), 7.66 (d, J = 7.8 Hz, 1H), 7.45 - 7.38 (m, 1H), 7.30 (dd, J
= 5.3, 3.4 Hz, 2H), 7.23 (dd, J = 5.5, 3.2 Hz, 2H), 5.95 (d, J = 6.8 Hz, 1H), 5.
40 - 5.29 (m, 1H), 3.61 (dd, J = 16.2, 7.2 Hz, 2H), 3.08 (dd, J = 16.2, 4.8 Hz,
2H), 2.45 (s, 3H). *3C NMR (125 MHz, CDCl3) & 159.3, 158.8, 151.2, 150.3, 147.6
, 141.1, 136.0, 134.0, 132.7, 132.6, 128.7, 126.8, 125.7, 124.9, 120.8, 113.9, 5
2.4, 40.1, 18.5. HRMS (ESI): Co3H, N, [M+H]"O 00 0 0 0 O 353.1761; O O O 353.1
7570
oooooao
ON-02,3-0000-1H-0000-2-000-2-06-0000000-3-00000000
4-0 00 0 11cO O
00000 (129 mgd 73%); mp 1750 1760 O *H NMR (500 MHz, CDCl3) & 9.66 (d, J
1.9 Hz, 1H), 8.69 (dd, J = 8.1, 2.2 Hz, 1H), 7.89 (d, J = 8.0 Hz, 1H), 7.73 - 7
.68 (m, 1H), 7.63 (d, J = 7.9 Hz, 1H), 7.41 - 7.36 (m, 1H), 7.29 - 7.25 (m, 2H),
7.23 - 7.19 (m, 3H), 5.91 (d, J = 6.6 Hz, 1H), 5.33 - 5.23 (m, 1H), 3.58 (dd, J
= 16.2, 7.2 Hz, 2H), 3.06 (dd, J = 16.1, 4.8 Hz, 2H), 2.62 (s, 3H). 13C NMR (12
5 MHz, CDCl3) & 159.8, 159.2, 158.8, 150.4, 149.7, 141.0, 136.0, 132.6, 131.6,
128.8, 126.9, 125.6, 124.9, 122.7, 120.5, 113.7, 52.5, 40.2, 24.5. HRMS (ESI): C
>3HoaN, [MHH]TO 00 0 0 O O 353.1761; 0O 0 353.17670 O
oooooao
ON-02,3-0000-1H-0000-2-000-2-000000000-4-0000 11d0 O
00000 (84 mgd 50%); mp 2210 2230 0 *H NMR (500 MHz, CDCl3) & 8.64 - 8.56 (
m, 2H), 7.93 (d, J = 8.3 Hz, 1H), 7.72 (ddd, J = 8.3, 7.0, 1.3 Hz, 1H), 7.64 (d,
J=7.8 Hz, 1H), 7.53 - 7.46 (m, 3H), 7.39 (ddd, J = 8.1, 7.0, 1.1 Hz, 1H), 7.3
1 (dd, J = 5.3, 3.3 Hz, 2H), 7.24 (dd, J = 5.5, 3.2 Hz, 2H), 5.86 (d, J = 6.6 Hz
, 1H), 5.38 (tdd, J = 7.1, 5.1, 2.1 Hz, 1H), 3.61 (dd, J = 16.1, 7.2 Hz, 2H), 3.
08 (dd, J = 16.1, 5.0 Hz, 2H). *3C NMR (125 MHz, CDCl;) & 160.4, 159.2, 150.5,
141.1, 138.9, 132.5, 130.1, 128.9, 128.4, 128.2, 126.8, 125.3, 125.0, 120.4, 113
.6, 52.4, 40.2. HRMS (ESI1): C,3HooNs [M+H]TO O O 0O O O O 338.1652; O O 338.1647
0
Oooo0oao
ON-02,3-0000-1H-0000-2-000-2-00000-4-00000000-4-000
0 1led O
0000000 (59 mgd 35%); mp 2460 2470 O *H NMR (500 MHz, CDCl3) & 8.74 (d,
J = 5.5 Hz, 2H), 8.40 (d, J = 5.9 Hz, 2H), 7.93 (d, J = 8.2 Hz, 1H), 7.78 - 7.70
(m, 1H), 7.67 (d, J = 8.1 Hz, 1H), 7.48 - 7.39 (m, 1H), 7.29 (dd, J = 5.2, 3.4
Hz, 2H), 7.22 (dd, J = 5.4, 3.3 Hz, 2H), 5.99 (d, J = 6.7 Hz, 1H), 5.37 - 5.29 (
m, 1H), 3.59 (dd, J = 16.2, 7.2 Hz, 2H), 3.07 (dd, J = 16.1, 4.8 Hz, 2H). 13C NM
R (125 MHz, CDCl3) & 159.4, 158.4, 150.2, 150.2, 146.4, 141.0, 132.8, 129.2, 12
6.9, 126.3, 125.0, 122.3, 120.6, 114.1, 77.2, 77.0, 76.7, 52.5, 40.1. HRMS (ESI)
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CooHioN, [MHH]YO 00 0 0 O O 339.1604; O O O 339.16080
ooooo
N-02,3-0000-1H-0000-2-000-2-000000-2-00000000-4-00
0 11F0 O
00000000 (68 mgd 40%); mp 2430 2460 O 'H NMR (500 MHz, CDCl;) & 8.08
(d, J = 3.1 Hz, 1H), 7.85 (d, J = 8.4 Hz, 1H), 7.69 (t, J = 7.6 Hz, 1H), 7.61 (d
, J=8.1Hz, 1H), 7.45 (d, J = 4.9 Hz, 1H), 7.38 - 7.33 (m, 1H), 7.32 - 7.27 (m
, 2H), 7.23 (dd, J = 5.3, 3.3 Hz, 2H), 7.18 - 7.13 (m, 1H), 5.88 (d, J = 6.3 Hz,
1H), 5.31 - 5.24 (m, 1H), 3.60 (dd, J = 16.2, 7.2 Hz, 2H), 3.06 (dd, J = 16.2,
5.0 Hz, 2H). 3C NMR (125 MHz, CDClZ) & 159.0, 157.3, 150.4, 145.2, 141.1, 132.
6, 129.0, 128.5, 128.2, 127.9, 126.8, 125.1, 124.9, 120.5, 113.5, 52.5, 40.1. HR
MS (ESI): CoiHigNgS [MHH]TO 0 0 O O O O 344.1216; O O O 344.12180
0Do0O0O00o
ON-02,3-0000-1H-0000-2-000-2-000000-3-00000000-4-00
00 11g0 O
00000 (75 mgd 44%); mp 2320 2330 0 'H NMR (500 MHz, CDCl3) & 8.34 (d, J
3.0 Hz, 1H), 8.02 (dd, J = 5.0, 0.9 Hz, 1H), 7.87 (d, J = 8.3 Hz, 1H), 7.74 - 7.
65 (m, 1H), 7.62 (d, J = 8.0 Hz, 1H), 7.42 - 7.34 (m, 2H), 7.30 (dd, J = 5.2, 3.
4 Hz, 2H), 7.25 - 7.21 (m, 2H), 5.85 (d, J = 6.5 Hz, 1H), 5.36 - 5.25 (m, 1H), 3
.58 (dd, J = 16.2, 7.2 Hz, 2H), 3.07 (dd, J = 16.1, 5.0 Hz, 2H). 23C NMR (125 MH
z, CDCl) & 159.1, 157.8, 150.5, 143.1, 141.1, 132.5, 128.6, 127.9, 127.4, 126.
8, 125.4, 125.1, 124.9, 120.5, 113.5, 52.3, 40.2. HRMS (ESI): C,,H,gN5S [M+H]*O
000000 344.1216; O O 344.12150
0Ooo0o0o0oo
ON-02,3-0000-1H-0000-2-000-2-0000-2-00000000-4-0000
11h0 O
0000000000 (80 mgd 49%); mp 2310 2320 0 *H NMR (500 MHz, CDClZ) & 7.96
(d, J = 8.4 Hz, 1H), 7.73 - 7.67 (m, 1H), 7.67 - 7.61 (m, 2H), 7.41 - 7.32 (m,
2H), 7.32 - 7.26 (m, 2H), 7.25 - 7.21 (m, 2H), 6.57 (dd, J = 3.3, 1.7 Hz, 1H), 5
.98 (d, J = 6.8 Hz, 1H), 5.34 - 5.20 (m, 1H), 3.57 (dd, J = 16.1, 7.2 Hz, 2H), 3
.05 (dd, J = 16.1, 5.0 Hz, 2H). *3C NMR (125 MHz, CDClz) & 159.1, 153.7, 153.4,
150.1, 144.6, 141.0, 132.7, 128.8, 126.8, 125.3, 124.9, 120.5, 113.7, 113.1, 11
1.8, 52.3, 40.1. HRMS (ESI): calcd for C,,H,gN5O [M+H]*, 328.1444; 0O 0O O 328.144
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