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gogoood oogoooboboogoobod0 boogooobooogogoooaoaag
ooooobobooboooooooobooboboboooooooobobboboooooboooboDbD oo
oob0 ooooooOobboboooooooboobbboboooooooobobbboooooonnb
gooooooob bbb oooobobobooobobooobboo0oo ooboboo
ugogoboboooooboouooboooobobbooobbooooobboooobboooooan
ooocooboobooboooooooooobobbooooooooobobobobooooooooobooao
gooooooooboogooboooboboboooboboooobbooobboooboao
goobooooobofo boooobobooaada

ooocooao

gogon0 00 N-O0OO00oobo-00000000000000000~0
goooooooboooobooobobboooobboooobboooboboooooan
ugogoboocoooboooobooooboobbodo booobboooobooooob ooao
ooocoobobooooooooobbbooooooooobobbobobooooooooboao
goooboooooboooobooobobbooobbooobbooobboN-O0n0
ugogbo-gobobooooobboouobobooooboooobbooodd

gooocooao

goooo0d N~O000D0D0000bb0o00o0boboo0goobooogogoooao
gooobooooooboooooboooboobobooooobbooooobboooobooooonan
ooocoooboobooooooooobobbobooo booooooooobobooboo boao
ooocoobobobooooooooobbbooooooooobbobobooooooooboao
gogooboooooboobooooobooobobbooobbooooboboooobboo0onanN-
gogobooooobooooobooooboooobboooooboboooooboad
gooocooao

oooo0-3-(2-00g0oooo)N~DOO0OO00 400000000 -8-0000CO0DDDOO
goao

0o ooooooocoobboboodoo0 oooooooobbbboo-1-0000-4-00
ooooDD-8-00D0Db0O000 (B-93g015mmol) ODDODOOOOO goooooogao

02-000-000000000 ((4.5¢g018.0mmo)0 00 00O0D0O0DOO0ODODOD
0000000000000 00D0D0D00D0000DELO/00000000000000
000000000000 00000 4.72 g(73%)0
'H NMR (400 MHz, CDCl3): d = 7.43 (d, J = 8.0 Hz, 1H, 0O 0O), 7.25-7.07 (m, 7H,
00 0), 7-00-6.94 (m, 1H (0 O O)), 4.10-3.95 (m, 2H), 3.57 (d, J = 13.3 Hz, 2
H), 3.51 (dd, J = 11.6 Hz, J = 2.9 Hz, 1H), 3.43 (d, J = 5.9 Hz, 1H), 3.39 (d, J
= 7.1 Hz, 1H), 3.10 (d, J = 14.5 Hz, 1H), 2.97-2.89 (m, 1H), 2.86-2.76 (m, 1H),
2.37-2.30 (m, 1H), 2.26 (d, J = 11.6 Hz, 1H), 2.25-2.17 (m, 1H), 1.03 (t, J =7
.1 Hz, CH3); *3C NMR (100 MHz, CDCl3): d = 205.25 (0O OO 0O), 170.72 (0 OO O
0o0o); 137.7, 136.3, 132.7, 132.1, 128.8, 128.2, 128.2, 127.2, 127.0, 125.9 (
ooo), 62.2, 61.8, 61.4, 61.0, 52.6, 40.5, 35.8, 13.8; HRMS (ESI): C,,H,,BrNO5
[M+H]*O 0 0O O 0O O O 430.10123, 0 O O 430.101290
0ooooo
0000-3-(2-000-3-0000000)N-000D0-4-00000000-3-0000
0oooooogao
0000 00000000000 -1-0000-4-00000000-3-00000000
(1.31 g, 5.0mmo)0 2-000-1-(000000O0)-3-0000000 (1.32 g, 5.0 mm
o) 00000000 DO0ODODODOODOOODODODODODODOODOOOODOODOOOD
000,0000000000000000000000000000000 1.2 g (54%
Yloooooooooao
'H NMR (400 MHz, CDCl3): d = 7.26-7.25 (m, 5H), 7.05-6.93 (m, 2H), 4.12-3.97 (m,
2H), 3.60 (d, J = 13.1 Hz, 1H), 3.52 (dd, J = 11.5, 3.0 Hz, 1H), 3.49 (d, J =1
4.4 Hz, 1H), 3.43 (d, J = 13.1 Hz, 1H), 3.16 (d, J = 14.4 Hz, 1H), 2.98-2.91 (m,
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1H), 2.87-2.78 (m, 1H), 2.38-2.32 (m, 4H), 2.30 (d, J = 11.6 Hz, 1H), 2.27-2.20
(m, 1H), 1.05 (t, J = 7.1 Hz, 3H); 3CNMR (100 MHz, CDCl3): d = 205.3, 170.8, 1
38.5, 137.8, 136.7, 129.4, 129.2, 128.9, 128.7, 128.2, 127.2, 126.3, 62.2, 61.8,
61.46, 61.1, 52.65, 40.5, 36.5, 24.5, 13.8; HRMS (ESI): C,o5H,gBrNOS[M+H]*DO O O
0000 : 444.11688, 0 0 O 444.117390
000000
0000-3-(2-000-5-00000000)-N-0000-4-00000000-3-000
Doo0o00 0000
0000 0OO0D000000000-1-0000-4-00000000-3-00000000
(2.61 g, 10.0 mmo)0 1-000-2-(000000)4-00000000 (2.95¢g, 11.
ommol) J0D0D0ODODODOOOOCOCOOO0O0O0ODODODODODOOOOOOOOODOO0O0OOO
00000,0000000000000000000000000000000 2.49g
(52%)0
TH NMR (400 MHz, CDCl3): d = 7.34 (d, J = 8.9 Hz, 1H), 7.27-7.18 (m, 5H), 6.74 (
d, J = 3.0 Hz, 1H), 6.59 (dd, J = 8.9, 3.0 Hz, 1H), 4.15-4.00 (m, 2H), 3.69 (s,
3H), 3.63-3.54 (m, 2H), 3.47 (d, J = 13.3 Hz, 1H), 3.37 (d, J = 14.4 Hz, 1H), 3.
10 (d, J = 14.4 Hz, 1H), 3.00-2.93 (m, 1H), 2.89-2.80 (m, 1H), 2.50-2.33 (m, 1H)
, 2.30-2.21 (m, 2H), 1.09 (t, J = 7.1 Hz, 3H); 13C NMR (100 MHz, CDCl;): d = 205
.3, 170.8, 158.5, 137.7, 137.2, 133.1, 128.9, 128.2, 127.2, 117.5, 116.4, 114.3,
62.3, 61.8, 61.4, 60.9, 55.4, 52.6, 40.5, 36.0 13.8; HRMS (ESI1): C,5H,,BrNO, [M
+H]*"OOD OO OO0 : 460.11180, O O O 460.112520
OooooQooO
0000-3-(2-0000000)N-000-4-00000000-3-00000000 O
00O
0000 0000000000035 mg, 5.85mmol, 0000000 ) 00 0OO-1
-000-4-00000000-3-00000000 (1.07 g, 5.8 mmol)J o-000-00
00000000000 000000.06g, 5.55mmol)0 000000000000
00000000000 000000000000000000000/0000000
00)000OC000D0000000000000O0O0OO0O000 000% 0
TH NMR (400 MHz, CDCl3): d = 7.50 (d, J = 7.9 Hz, 1H), 7.21-7.16 (m, 2H), 7.09-7
.02 (m, 1H), 4.17-4.07 (m, 2H), 3.46 (d, J = 14.4 Hz, 1H), 3.43 (dd, J= 11.6, 2.
8 Hz, 1H), 3.17 (d, J = 14.4 Hz, 1H), 3.05-2.96 (m, 1H), 2.94-2.84 (m, 1H), 2.97
-2.89 (m, 1H), 2.45-2.39 (m, 1H), 2.33-2.24 (m, 4H), 2.20 (d, J = 11.6 Hz, 1H),
2.25-2.17 (m, 1H), 1.04 (t, J = 7.1 Hz, 3H); 3CNMR (100 MHz, CDCl5): d = 204.9,
170.3, 136.1, 132.9, 132.2, 128.4, 127.1, 125.9, 62.9, 61.6, 61.6, 55.8, 45.6,
406, 36.0, 17.8; HRMS (ES1): C,gHooBrNO; [M+H]*O 0 O OO O O : 354.06993, O O O
354.070130
Dooo0QoO
0000-3-(2-000-3-0000000)-N-000-4-00000000-3-00000
Ooo0oo0O0O00
0000 00000000 000-1-000-4-00000000-3-00000000 (
1.07 g, 5.8 mmol)J o-0 00 -m-000-000C00000000000000002.22
g G.7mmol)J0000O0O0OCOCOODODDONDNONDODODOODODOOOODODODOODODOO
00000000000 /00,00000)I000000000000000O00000O
DoO000 000000
1H NMR (400 MHz, CDCl3): d = 7.10-7.05 (m, 2H), 7.00-6.96 (m, 1H), 4.19-4.06 (m,
2H), 3.53 (d, J = 14.4 Hz, 1H), 3.43 (dd, J = 11.6, 2.8 Hz, 1H), 3.22 (d, J = 1
4.4 Hz, 1H), 3.04-2.96 (m, 1H), 2.94-2.84 (m, 1H), 2.45-2.39 (m, 1H), 2.40 (s, 3
H), 2.32-2.25 (m, 1H), 2.30 (s, 3H), 1.15 (t, J = 7.1 Hz, 3H); 3C NMR (100 MHz,
CDCl): d = 204.9, 170.4, 138.6, 136.5, 129.5, 129.3, 128.6, 126.4, 62.9, 61.6,
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61.5, 55.8, 45.6, 40.6, 36.7, 24.6, 13.8; HRMS (ES1): C,,H,BrNO5[M+H]" O O O
OO0O0OD0O: 368.08558, OO0 368.085680

oooooaoD

oooog-N~~Oooobob-12-000 -1,3,4,6-00J0000-1,5-000-3-000000O00-5
GcH-oocooobobooooooao

goooobooboOoooogooooobD-1-000D0 8-(2-0UdUopoDo)4-0O0O0OooOocO
0O-3-0 0000000000 (430 mg, 1 mmol)O K5PO,(425 mg, 2 mmol), Pd(dba), (1
1.5mg, 2 mol %) OO0 tBugP (A mIOCOO0OOOO0O0O0.04NO4mol HOOOOOODODO
ocooooooO0ooDbDOoooOoOobobO0oooOooDbDO0obObOO0obOO0DOoDODO0ODoDDODOob0OOD/ZEL0
0o0o0o0)dO D000 UoooDoDoDDOoDO0DO0DO0O0OoOoDoDoDoDoODOoDo0DOoDO0Oo0ooDooDoDOao
ooono

H NMR (400 MHz, CDCl3): d = 7.31-7.13 (m, 6H, 0 00 ), 6.95-6.87 (m, 3H, 0 0O
), 4.25 (q, J=14.2, 7.1 Hz, CH, (00 0O O0OO)), 4.00 (d, J = 17.2 Hz, 1H), 3
.61-3.51 (m, 2H), 3.43 (d, J = 17.2 Hz, 1H), 3.45-3.42 (m, 1H), 3.18 (dd, J= 11.
2, 2.8 Hz, 1H), 3.12 (d, J = 11.2 Hz, 1H), 3.01 (ddd, J = 10.6, 2.8, 2.8 Hz, 1H)
, 2.75 (dd, J = 10.6, 2.4 Hz, 1H), 1.30 (t, J = 7.1 Hz, CH3); *3CNMR (100 MHz, C
DCI3): d = 207.4 (ODODO0O), 1v0.2 (OOoOooO), 138.2, 137.3, 136.3, 128.
2, 128.1, 127.5, 127.1, 127.0, 126.2, 126.2 (0 O O ), 63.5, 61.9, 61.5, 60.2, 59
.1, 52.7, 41.0, 14.1; HRMS (ESI1): calcd for C,,H,5NO; [M+H]T™O O O O O O O - 350.
17507, 00O 0O 350.17524; 00 O00D0-0000000D0O00O0DO0O CuygHs,NO,[M+CH50H+H
17T 0000000 : 382.20128, O O O 382.200760

gooodadad

ocooo-N~oooo-1 00000 -12-0obb-1,3,4,6-000000-1,5-000-3-000
oooo-5@H)-0coooboboo0oo0oooooan
ocooof-3-2-00o0-3-0o0o0ooOoo0)-N~~ODO0O00-4-00D0O0DO0DODO-3-00D00
OoDOooO0oO0oo0 455 mg (2.02mmo) 0000 OOOODODODODOODODODODOODODOO
ocooooboooooooooobooogooooooobboooogog/sooooo, O
OOO00C00 ODoODO0ooDOoooOooOooDOooO 9 mg (30%)0

H NMR (400 MHz, CDCl3): d = 7.26-7.17 (m, 5H), 7.05-6.99 (m, 1H), 6.94-6.88 (m,
2H), 4.04 (q, J = 14.2, 7.1 Hz, 2H), 3.51 (d, J = 13.4 Hz, 1H), 3.36 (d, J = 13
.4 Hz, 1H), 3.07 (s, 2H), 2.70 (d, J = 11.6 Hz, 1H), 2.55-2.47 (m, 1H), 2.41 (s,
3H), 2.37-2.27 (m, 1H), 2.25-2.18 (m, 1H), 2.14-2.05 (m, 1H), 1.11 (t, J = 7.1
Hz, 3H); *3C NMR (100 MHz, CDCl3): d = 205.3, 176.5, 138.8, 134.3, 129.7, 128.9,
128.6, 128.2, 128.2, 127.7, 126.9, 122.6, 62.2, 60.9, 57.8, 49.7, 40.5, 37.1, 3
5.0, 18.5, 13.9; HRMS (ESI1): C,gH,sNO5 [M+H]*O OO O O O O : 364.19072, 0O O 3
64.191710
oooano
-N-0O0oo-8-0ooo-11-000-1,3,4,6-000000-1,5-000-3-00
0-5H)-0 00000000000
-3-(2-000-5-00000000)N-0000-4-00000000-3-000
0000 577mg (.25 mmo)0 D 00000000 D0O0O0ODOODOODOOODO
0000000000000 0O00O0O00DO0DO0O0oooOooooo/00000,
0000000000000 000000000 144 mg (A0%)O 00D O0O0O0D0O0O0
H NMR (400 MHz, CDCl3): d = 7.19-7.15 (m, 3H), 6.97-6.93 (m, 2H), 6.86-6.82 (m,
1H), 6.75-6.72 (m, 2H), 4.27-4.20 (m, 2H), 3.97 (d, J = 17.4 Hz, 1H), 3.84-3.82
(s, 3H), 3.56 (s, 2H), 3.42-3.35 (m, 2H), 3.15 (dd, J = 11.2, 2.8 Hz, 1H), 3.08
(d, J =11.2, 1H), 2.98 (ddd, J = 10.6, 2.8, 1H), 2.72 (dd, J = 10.6, 2.5 Hz, 1
H), 1.29 (t, J = 7.1 Hz, 3H); *3C NMR (100 MHz, CDCl3): d = 207.5, 170.3, 158.8,
138.2, 137.4, 129.6, 128.5, 128.2, 128.1, 127.1, 112.3, 111.4, 63.4, 62.0, 61.5
, 60.3, 58.8, 55.4, 52.0, 41.1, 14.1; HRMS (ESI): C,3H,5NO, [M+H]*: 380.18563,

O o0Ooo0Oo0oogoao
OoOoo0oo0odgao
O 0oo0oo0oao
Oo0oo0ogao
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000 380.18573; 000 O0O0-000000000000 CuoyHygNOg [M+CHZOH+H]™O O
00000 : 412.211850 0 0 O 412.211140
0DoO0o00oo
0o0O0O0-N-000-11-000-1,3,4,6-000000-1,5-000-3-0000000-5(
H)-00O0DO0DOO0DO0OO0O 000 0000
000000O0000001-000-3-(2-0000000)-4-00000000-3-00
000000000 (745 mg, 2.16 mmol)0 KgPO,(1.3 g, 6.1 mmol), Pd(dba), (25 mg
,2mol. )OO tBugP (00 D0O0O0D00.04NODODOOO04mol®)00000O000000
000000000000 000O000O0O0O0O00O00O000000000 00000
0000000000 192 mg (25%)0
TH NMR (400 MHz, CDClg): d = 7.25-7.12 (m, 3H), 6.91 (d, J = 7.5 Hz, 1H), 4.27 (
q. J = 14.3, 7.1 Hz), 4.02 (d, J = 17.3 Hz, 1H), 3.52 (d, J = 17.3 Hz, 1H), 3.39
(t, J = 2.5 Hz, 1H), 3.15 (dd, J = 11.3, 2.8, 1H), 3.04-2.96 (m, 2H), 2.67 (dd,
J= 10.7, 2.8, 1H), 2.25 (s, 3H), 1.31 (t, J= 7.1 Hz, 3H); 3CNMR (100 MHz, CDCI
5): d = 207.5, 170.29, 137.3, 135.8, 127.5, 127.2, 126.6, 126.3, 66.6, 64.7, 61.
6, 58.6, 52.5, 45.0, 41.0, 14.1; HRMS (ESI): C,gH,oNO5 [MHH]* OO OO0 000 = 27
4.143770 000 274.14323; 00 000000000000 000 Cy H,5NO,[M+CHZOH+
H]* 0000000 : 306.169980 0 O O 306.169860
0Dooooo
Doo0O0-N-10-0000-11-000-1,3,4,6-000000-1,5-000-3-000000
0-5(2H)-0 000000000000
000-3-(2-000-3-0000000)-N-000-4-00000000-3-00000
00000 00000000000 000O0000O00 0000000000000
000000000000 000O0000D00D0OD0O0O0OOO0DNOD0OO0ONOoOoOoOoao
000000000000 00O0O0O0O0O0O0O0D0O0, 000000000000 00O0
ODo0O0O000O0O0O0O0O0O000
TH NMR (400 MHz, CDClg): d = 7.13-7.09 (m, 1H), 7.03-6.98 (m, 2H), 4.30-4.24 (m,
2H), 4.01 (d, J = 17.3 Hz, 1H), 3.60 (t, J = 2.5 Hz, 1H), 3.49 (d, J = 17.3 Hz,
1H), 3.19 (dd, J = 11.3, 2.8 Hz, 1H), 3.04-2.96 (m, 1H), 2.63 (dd, J = 10.8, 3.
0 Hz, 1H), 2.27 (s, 3H), 2.30 (s, 3H), 1.31 (t, J= 7.1 Hz, 3H): *3CNMR (100 MHz,
cDClz): d = 208.1, 170.4, 135.7, 135.3, 134.7, 128.0, 126.8, 124.6, 66.3, 62.4,
61.6, 58.5, 48.7, 45.1, 41.0, 18.5, 14.10
0Doo0Oo0oo
0oooo0oo0-11-000-1,3,4,6-000000-1,5-000-3-0000000 -3,5(2H)-0
Doo00O0OO0O0O0O0O0O0O0a0
0ooO0-N-0000-11-000-1,3,4,6-000000-1,5-000-3-0000000-5
CH-00000000000 @25 mg, 0.64mmoDD 00000000 OOD0OON
00000 0000000000000 O000000000000000000000
000000000000 00O0000O0O000O0O000O0O000O0O0O0O0OO0OO0O0OoGoaO
000000000000 000O0000O0000O000 0000000000000
00000000 0OD0O0000O0O0000O000O0
TH NMR (400 MHz, CDCl3): d = 7.23-7.14 (m, 2H), 7.13-7.00 (m, 2H), 4.79 (dd, J =
13.6, 3.3 Hz, 0.6H), 4.60-4.37 (m, 0.5H), 4.32-4.22 (m, 2.6H), 4.05-3.87 (m, 1.
6H), 3.77-3.51 (m, 4H), 3.47-3.30 (m, 1.3H), 1.31 (t, J = 7.2 Hz, 3H), 1.13 (t,
J = 7.2 Hz, 1H), 0.77 (t, J = 7.2 Hz, 2H); *3C NMR (100 MHz, CDCl;): d = 205.3,
169.3, 155.8, 134.8, 134.4, 128.2, 127.7, 127.3, 126.8, 61.8, 61.6, 59.7, 53.9,
53.2, 52.5, 39.0, 14,10 0 0 0000000000000 000O0000O0000O0
0 (~2:1); HRMS (ESI1): CygH, NOg[M+H]*O 0O 0 O O O : 332.14925, 0 0 O 332.1491
oQ
0Doo0Oo0oo

O 0Ooooo
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03-0000-5-000-11-000-1,3,4,6-000000-1,5-000-3-0000000
-3,5(2H)-0 0000000000000
0Doo0O0-N-0000-11-000-1,3,4,6-000000-1,5-000-3-0000000-5
CH-00000000000 ((@.0g, 2.8mmoD00 00 0OOOOCOODODOOOOOO
000000000000 000O0O0O0O0O0O0O0OO0O0O0O0OO0O0O0O0O0O0O000O0O0n0/0
0000000 :0000000000000000000000000000000
TH NMR (400 MHz, CDClg): d = 7.36-7-03 (m, 7H), 7.02-6.85 (m, 2H), 4.98-4.72 (m,
2H), 4.62-4.39 (m, 1.5H), 4.32-4.22 (m, 2.5H), 4.03-3.90 (m, 1H), 3.77-3.63 (m,
1H), 3.59-3.52 (m, 1.5H), 3.46-3.28 (m, 1.5H), 1.35-1.27 (m, 3H):; *3C NMR (100
MHz, CDClg): d = 205.2, 169.3, 169.2, 155.6, 154.9, 136.0, 135.8, 134.8, 134.6,
134.3, 133.5, 128.5, 128.4, 128.4, 128.3, 128.2, 127.9, 127.8, 127.6, 127.4, 127
.2, 126.9, 126.8, 67.6, 67.5, 61.9, 59.6, 59.1, 54.1, 53.9, 53.2, 52.4, 52.4, 39
.2,39.0, 14.1. (12) 0000000000000 (~2:1)0000000000; HRMS
(ESI): CogHogNOS[M+H]*O D0 000 O O 394.164900 0O O O 394.165120
0Dooooo
0o0o00-11-000-1,3,4,6-000000-1,5-000-3-0000000-5(H)-000
00000 000000000 -00000000
03-0000-5-000-11-000-1,3,4,6-000000-1,5-000-3-0000000O
-3,5(2H)-0 000000000000 (@50 mg, 0.9 mol)J D ODDODODOOOODOODO
0000000000000 0000000000000 180 mg (50%) (x HI, x H,0
I (x HI, x H,0)0O0OOOOOOOD000
TH NMR (400 MHz, CDCl3): d = 9.30-9.10 (0 O O, 1H), 7.50-7.30 (0 O O , 1H), 7.3
0-7.17 (m, 4H), 4.25-4.13 (m, 2H), 3.64 (d, J= 17.7 Hz, 1H), 3.53-3.44 (m, 1H),
3.43-3.31 (m, 2H), 3.17-3.09 (m, 2H), 3.06 (d, J = 17.7 Hz, 1H), 1.25 (t, J = 7.
1 Hz, 3H); 3C NMR (100 MHz, CDClz): d = 171.0, 134.7, 134.3, 129.1, 127.9, 127.
0, 126.3, 91.5, 61.4, 48.5, 48.3, 47.0, 44.2, 35.7, 13.9; HRMS (ESI): C,cH,gNO5
[MI'TDO0O0D0D0O0DO: 260.12812, 000 260.12857; 000 O0OCO-000000000O0
0 C16H2oNOL[M+CHZOH]"0 0 0O 0O 0 0 0 0 292.154330 0 0 0 292.1543200
000
-N-(0O00D0O0000O0)-11-000-1,3,4,6-000000-1,5-00 0 -3-00
0-5(2H)-0 0000000 00000
-11-000-1,3,4,6-000000-1,5-000-3-0000000-5(H)-000O
0 00000O0000-0000000 (45 mg, 0.11 mmol)J 0 OO0 O OO0
0000000000 000pO000C0CO0O0D0OC0CO0O0D0 0OODO0ODOCOOO0O0OO
000000000000 00O0O000O0O00O0O0O0O0O0OO0O0O0O0OO0O0O0an

Oooooogogogoao
OO0 ooogogdg
OoOoooood
O 0OoO0ooogoao

O
TH NMR (400 MHz, CDClg): d = 7.24-7.18 (m, 2H), 7.14-7.06 (m, 4H), 6.93-6.88 (m,
1H), 6.72 (d, J = 7.8 Hz, 2H), 5.40-5.34 (0 O O, 1H), 4.86 (dd, J= 13.6, 3.5 H
z, 1H), 4.29-4.21 (m, 2H), 3.98-3.87 (m, 2H), 3.66-3.59 (m, 3H), 3.49 (d, J = 17
.9 Hz, 1H), 1.27 (t, J = 7.1 Hz, 3H); 3C NMR (100 MHz, CDCl;): d = 204.6, 169.2
, 155.1, 138.1, 135.1, 134.9, 128.6, 128.5, 128.1, 127.4, 127.3, 123.4, 120.5, 6
2.0, 59.8, 54.6, 53.5, 52.4, 39.0, 14.1; HRMS (ESI): C,,H,oN,0, [M+H]*O O O O O
00 : 379.16523, 0 0 0 379.16559; [M+Na]*: 401.14718, 0 0O O 401.147490
OooooQoO
0o0o00-N-000-11-000-1,3,4,6-000000-1,5-000-3-0000000-5Q
H-000D000000000O0
0o0o00-11-000-1,3,4,6-000000-1,5-000-3-0000000-5(H)-000
00000 0O0O0O0O00000-0000000 (48 mg, 0.12 moDO OO O OO OO
0000 0O0O0O00000000000 (35 mg, 0.18 mol)D 00 OO0OOOCOCODODODO
0000000000000 00000000000000000000/000000
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0000000000000 00000000O000000000000
TH NMR (400 MHz, CDCl3): d = 7.46 (d, J = 8.3 Hz, 2H), 7.26-7.16 (m, 4H), 7.11 (
d, J = 7.6 Hz, 1H), 6.98 (d, J = 7.6 Hz, 1H), 4.27 (dd, J = 14.2, 7.1 Hz, 2H), 4
.13 (dd, J = 12.1, 3.3 Hz, 1H), 4.03 (d, J = 17.5 Hz, 1H), 3.96-3.90 (m, 1H), 3.
52-3.49 (m, 1H), 3.46 (d, J = 17.6 Hz, 1H), 3.40 (d, J = 12.1 Hz, 1H), 3.12 (dd,
J =11.4, 2.3 Hz, 1H), 2.40 (s, 3H), 1.29 (t, J = 7.1 Hz, 3H); 3C NMR (100 MHz
, CDCIZ): d = 205.2, 169.0, 143.9, 134.8, 134.7, 134.2, 129.8, 128.0, 127.9, 127
.2, 127.2, 127.1, 62.1, 58.1, 55.9, 54.9, 51.3, 34.0, 21.5, 14.1; HRMS (ESI): C,
HosNOSS [M#H]*O DO OO OO : 414.13697, 0 0 O 414.13655; [M+Na]*: 436.117380
000 436.117380

Dooo0QoO
oooo-2-0000-11-000-1,3,4,6-000000-1,5-000-3-0000000 -5
(-0 00000000000

000000
0000
1. NaH, Et;N o KOIB
. Nanf, 3 u,
(COZEt JAEHY R COZEt 2—7"|:|'EN~J’\/"J1/7"D7’fi
- ol
_N 2. HCI, EtOH N THF,0°C, 6 h
Bn (90%) B e
K CO,Et L (50%)

0 Pd(dba)z, BuP a
B CO,Et CO,Et

K3POy, MLIY N
110 °C, 48 h (35%) Bn~

Bn/N
Ja 16

goooboao
000000 o0oo0DoDoOo0o0oooDooooooogo0o . scalone, P. Waldmeier, Org. Pr
ocess Res. Dev. 2003, 7, 418)0
gogoono
000 1-00o00-4-2-0000D00O0)Y-3-00O00O0O0DDUO-4-00000O0DOO
O0o0oD0DDoDO0oO0oo0oDoD0O-tert.-000O000O0 (7.59g, 65.0mmol) OO OODOOO (15
ml)H)DODODODODOODO 000 00000 o0ooDooooDoDooooN-0000-3-0
0-4-00000000000O0ODO0 ODODOoOoO0OO0 ((10.0g, 3.6 mo)IJ O OO DOODO
ocoooO0oooU0oooDUooOo0ooODU0oooDOooOoDOooODU0ooDUooDoDooDoooDUooDDoDOd
00000 (o0.0oml)002-000000000000O0(8.8g, 35.2mmol) 00O
gogoooooooobotoooobbtoooobbuo0 Ubbbooobbouoog boo
NHCIDOOODOoooooooooooooooooooooopoo ooooo oo
goooobbOO00oo0oooooobbb0ob0oOogd Na,SO, OO ODOOOooOoooooOOao
ododoooooooDoooooDoooooDoDooooDoDo0 (booooooooao
OO00OO00O0OReg=02)00000000000DODO0OO0ODO0ODDODDODODDOODOUODDO
oggooooad
'H NMR (400 MHz, CDCl3): & = 7.57 (d, J= 8.1 Hz, 1H, ar.), 7.37-7.22 (m, 7H, ar
.), 7.15-7.08 (m, 1H, ar.), 4.25-4.15 (m, 2HO CO,CH,CH3), 3.57 (s, 2H, PhCH,NR,)
, 3.51 (d, J = 14.1 Hz, 1H, 2-H), 3.31 (d, J = 14.1 Hz, 1H, 2-H), 3.24 (d, J =1
5.9 Hz, 1H, ArCH,), 3.12 (d, J= 15.9 Hz, 1H, ArCH,), 2.80-2.70 (m, 10 O CH,CH.),
2.65-2.55 (m, 20 O CH,CH,), 1.87-1.77 (m, 10 O CH,CH,), 1.22 (t, J = 7.1 Hz, 3H

OO0O0Oxoogooogooogao
OO0oo0oooogd
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0 CO,CH,CH3); *3C NMR (100 MHz, CDCl3): & = 203.9 (C=0), 169.8 (CO,Et), 137.1 (
quat. ar.), 136.2 (quat. ar.), 132.9, 132.3, 128.8, 128.3, 128.2, 127.3, 127.0 (
o9C tert. ar.), 125.9 (quat. ar.), 62.2 (C-4, quat.), 61.5, 61.4, 58.7, 48.7, 37.
4, 30.0 (6C, sec.), 13.9 (CO,CH,CHz)O

oooooo

ocoog -2-00bo00gg -12-000 -1,3,4,6-000000-1,5-000-3-0000000O0-5
GH-0ooooooooo0oo0b ODoooOoo0ooODO0oo0oo0O0O0Ob00 ODO0O0OO00O00KgPo,

(425 mg, 2 mmol) O O Pd(dba),(34.5 mg, 6 mol 00 1-00 00 -3-(2-00000O
oo0)4-00000O0O0O0-3-000000O0000O00 (430 mg, 1 mmol) OO tBugP O
0o0o0o0DDDoDO00O0O0o0.04NCODDDO0O%OODODODODDDDODODODO DODODOOOOO
00000000 oD0oo0DO0DO0oo0D0Do0ooDo0oo0Do0DO0o0DO0Do0oDoDU0ooDDO0oOoDOo0DOoo0Do0DoOoODOoOoDaO
e A o I W A R S S

0.5 000000000 DUOO0DODUOO0DO0DO0ODODU0DO0DDOoODODODODOoDODDUODDOO

1H NMR (400 MHz, CDCl3): & 7.38-7.30 (m, 5H, ar.), 7.28-7.21 (m, 3H, ar.), 6.
98 (d, J = 7.6 Hz, 1H, ar.), 4.29 (dd, J = 14.4, 7.1 Hz, 2HO CO,CH,CH3), 4.08 (s
, 1H, 1-H), 4.07 (d, J = 17.6 Hz, 1H, 6-H), 3.69 (d, J = 13.4 Hz, 1H, PhCH,NR,),
3.42 (d, J = 13.4 Hz, 1H, PhCHyNR,), 3.27 (d, J = 17.6 Hz, 1H, 6-H), 2.87 (dddd
, J=13.2, 5.5, 1.8 Hz, 1H, 3-H), 2.61 (ddd, J = 12.5, 5.5, 1.8, 1H, 4-H), 2.49
(ddd, J = 12.8, 3.1, 1H, 4-H), 1.98 (ddd, J = 13.4, 3.0, 1.8 Hz, 1H, 3-H), 1.33
(t, J = 7.1 Hz, 3HO CO,CH,CH3); 3C NMR (100 MHz, CDCl3): & = 205.0 (C=0), 171.
2 (CO,Et), 137.8 (quat. ar.), 136.4 (quat. ar.), 130.4 (tert. ar.), 129.9 (quat.
ar.), 128.7, 128.6, 128.5, 127.3, 127.1, 126.2 (8C tert. ar.), 67.9 (C-1, tert.
), 61.7 (CO,CH,CHg), 57.7 (PhCH,NR,), 57.1 (C-5, quat.), 42.8 (C-4, sec.), 40.2
(C-6, sec.), 37.3 (C-2, sec.), 14.2 (CO,CH,CH3); IR (0 O O O ): nu(tilde) = 2974
, 2831, 1732, 1450, 1227, 737 cm™1; HRMS (ESI): CooHo,NOS[M+H]*™O OO OO OO - 3
50.17510 O O O 350.17490
Ooooooao

goooo-N~-Oooobob-9-00d -12-000-1,3,4,6-000000-=-1,5-000-3-0003
0o0o0o0-5H)-0000o00o0o0 oooao
oooooao
0oooao
Ns
SC
Ng
o C
COzEt  K,CO,, THF o
2 3 Br
CO,Et  Pd(dba),, tBugP a
N &L, 17 h (72%) KsPO,, MLIY CO,Et
|
Bn Nso N 100 °C, 15 h (32%) N
Bn !
Bn
Br
17
Br
Ooooooao
oooo 3-2-0o0o0-4-0000D0D00O)-N-ODO0OO04-00000000-=-3-0000
oodon
ooDooo0og (G ml)ODOK,C05(0.911 g, 6.6 mmol) 00O OO0 1-0000-4-000
0o0o0ooDo-3-0000o0Do0o0d (0.436 g, 1.65mmoDH0 0 000D O0OODODOOOOORO
ooooooooooooooo2-000-4-00000000000O00O0 (0.50 g, 1.8 m

mol) O DOODODDOOOODODOODODDODDODDODOOODOOODDODDODDODDODODODODODOODORD
ooooboboOoo0oOxgooooobOobooooooooobbOooooooDb Doooao
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Ooo0ooO0oo0Oo0o0oo0O0@oo0oo0o/0000000000R=02) 000000006
00000 0.563 g (72%)0 *H NMR (400 MHz, CDCl3): & = 7.73 (s, 1H, ar.), 7.41
(d, J = 8.1 Hz, 1H, ar.), 7.31 (d, J = 8.1 Hz, 1H, ar.), 7.27-7.18 (m, 5H, N-O
000 ar.), 4.10-4.03 (m, 2HO CO,CH,CH3), 3.56 (d, J =13.2 Hz, 1H, PhCH,NR)), 3
.51-3.45 (m, 3H, PhCH,NR,, 2-H and ArCH,), 3.11 (d, J=14.5 Hz, 1H, ArCH,), 3.02-
2.98 (m, 1H, 5-H), 2.94-2.85 (m, 1H, 5-H), 2.38 (d, J =14.5 Hz, 1H, 6-H), 2.29-2
.26 (m, 2H, 2-H and 6-H), 1.07 (t, J=7.1, 3HO CO,CH,CH3). 13C NMR (100 MHz, CDCI
3): & = 205.2 (C=0), 170.7 (CO,Et), 142.9, 137.9 (2C quat. ar.), 136.2, 133.0, 1
30.8, 129.2, 128.7, 127.8 (6C tert. ar.), 126.6 (quat. ar.), 117.6 (CN), 112.4 (
quat. ar.), 62.4, 62.1, 62.03, 61.50, 53.3, 40.8, 36.4 (7C sec.), 14.2 (CO,CH,CH
20
gooobono
gooo-Nn~0oobg-9-0oo0b-12-000 -1,3,4,6-000000-1,5-000 -3-000O
0oo0oo-5)- 00000000 oooao
doooooooooooon 3-2R-00o0-4-00000D00)-N-OOO0O-4-0000
O00D-3-00000000 (0.306 g, 0.64 mol)J 0O ODO0 (5 ml), K3P0,(0.4
00 g, 1.88 mmol), O O Pd,(dba);-CHCl5(13 mg, 2 mol %) O O tBugP (0.7 mlO O O O
gooo.o4aNODDDODNDIODODODDDODODODDDODOODDDOOODODDODODOODDOOO
goooooooooono I I I Y Y o BN R R
ogoobooboDooooono 0oo0o0DoD0oo0oo0ooODoDOoOoooODoDOoooboOOo (ooboooa
\/0000000000Re 0o.2)) 0000 o0DoDOoDO0DOoO0ODoDoDOoOOoO0DoDoDOoOOoOOoDoOoOd
goooboodoaad
000 0000000 OO0 NMR (400 MHz, CDCI3): &6 = 7.78 (d, J =7.9 Hz, 1H, a
r.), 7.53 (d, J =7.9 Hz, 1H, ar.), 7.46-7.39 (m, 5H, ar.), 7.10-7.08 (m, 2H, ar.
), 4.47 (dd, J=14.4, 7.1 Hz, 2HO CO,CH,CHz), 4.26 (d, J =18.5 Hz, 1H, 1-H), 3.83
(d, J =13.5 Hz, 1H, 6-H), 3.77 (d, J =13.5 Hz, 1H, 6-H), 3.70 (s, 2H, PhCH,NR.)
, 3.44 (dd, J =11.5, 1.5 Hz, 1H, 4-H), 3.38 (d, J =11.5 Hz, 1H, 4-H), 3.20 (ddd,
J = 10.9, 2.3 Hz, 1H, 2-H), 3.03 (dd, J = 9.2, 2.0 Hz, 1H, 2-H), 1.51 (t, J =7.
1 Hz, 3HO CO,CH,CH3). *3C NMR (100 MHz, CDCI3): & = 203.9 (C=0), 168.0 (CO,EL),
140.6 (quat. ar.), 129.7, 129.4, 127.0 (3C tert. ar.), 126.8, 125.9 (2C quat. ar
2), 117.2 (CN), 108.8 (tert. ar.), 61.8, 60.5, 60.0, 58.9 (4C sec.), 57.4 (C-5 ¢
uat.), 50.6 (C-1 tert.), 39.6 (C-6 sec.) 12.71 (CO,CH,CH3)O
ooooon
goooobooooboboooobobooooan
gooooao
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