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000Do0O0oO0ob0OO0O0O0ODaobe.elgd 790 OO
'"H NMR (300 MHz, CDCL): § 4.13 (q, 6H, J =

8.0 Hz), 3.62 (s, 6H), 1.23 (t, 9H, J = 8.0 Hz); Bc NMR (75 MHz, CDCl3): § 170.9, 60.8,
55.3, 14.3; HRMS (EI): Caled for C,H;NOg ([M]+),275.1369, found mn/z, 275.1364; Anal.

Caled for C,HaNOg: C, 52.35; H, 7.69; N, 5.09 %, found: C, 52.11; H, 7.84; N, 5.37 %

ooOoooao

HG, OH

T3
EtO,C N CO,Et

OEt
O

1-2-0000-2-000000)-3,4-000000-1H-0000-2,5-00000000
OO
Of00o0oo0oooo0ooooooo0ooooooooooooobDicoomLtO O OO OO OO0On
gbDopozoooOdoDOoOs0omLO 00 O0D0OD0ODODO?21.31g0 927mmol0 O 0O DO O DO
000000000000 DOO0O000D0DO0OD0DO0ODO0ODOO0O00DO0ODS6.20g0 204mmolD O O
0o0o0oooooooOo29.44g0204mmol0 0 000 000D ODOOOOODOODOODOODO
I I e 200 [0
mOOODO0DO0O0o0oOo00oooooooooz2oml00000o000o0oo0oooooonan
0000000 o0oOooDoDo0o0ooDoODOo0ooDDoDOo0ooDoOooOonoOos9.75g 8O D OO DDOOO
121.30 121.80 O
"H NMR

(300 MHz, CDCls): 6 7.51 (s, 2H), 5.32 (s, 2H), 4.39 (q, 4H, J = 7.7 Hz), 4.20 (q, 2H, 1 = 7.7
Hz), 1.38 (t, 6H, J = 7.7 Hz), 1.27 (t, 3H, J = 7.7 Hz); *C NMR (75 MHz, CDCl3): § 169.5,
1624, 139.6, 111.1, 61.6, 47.9, 14.5, 14.4; HRMS (ED): Calcd for C 4H;oNOg (M),
329.1111, found m/z, 329.1111; Anal. Calced for C,4H;9NOg: C, 51.06; H, 5.82; N, 4.25 %,

found: C, 50.79; H, 5.83; N, 4.22 %

gbooooao

[

o) 0

T3

N

Hroa
O

7-(2-0000-2-000000)-2,3,4,7-000000-[1,41000000 [2,3-¢c]0 0
00-6,8-0000000000

00000000000 00000050mM000000001-(2-0000-2-0000
00)-3,4-000000-1H-0000-2,5-000000000 00 48.00g0 146mmol0 O

10

20

30

40

50



1,3-000000
gooooood
go3oooood
ooooooogd
oooooood
gonoooonoan

O
O
O
O
O
O

(13) JP 5113065 B2 2013.1.9

0029.48g0 146mmol0 O O OO OO OO OO 50.36g0 364mmoll O O
oooooOoDMFO O25omlO O 0O OCOOO0DOOCOO10500000
ooooboooobobol1lz0oooobooooboooooobooooao
gboooobogoboobsoomlboboboooobobobonb
OooobOo0ooobooocOooobboooobooOonnaDa4.9090

139.70 139.90 O

'"H NMR (300 MHz, CDCl3): § 5.43 (s, 2H), 4.30 (g, 4H, J = 7.7 Hz), 4.22 (q, 2H, ] = 8.0

Hz), 4.20 (t, 6H, J = 6.3 Hz), 2.25 (p, 2H, ] =6.3 Hz), 1.34 (t, 6H, ] = 7.7 Hz), 1.28 (1, 3H, J =

8.0 Hz); *C NMR (75 MHz, CDCly): § 169.6, 161.0, 142.7, 114.1, 71.7, 61.5, 60.9, 48.0,

33.4,14.5, 14.4; HRMS (EI): Caled for Ci7H23NOs ([M]1), 369.1424, found m/z, 369.1417,

Anal. Caled for Cy7H23NOg: C, 55.28; H, 6.28; N, 3.79 %, found: C, 55.29; H, 6.37; N, 3.80%
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0
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kH/OH
o

7-(00000000)-2,3,4,7-000000-[1,4]000000 [2,3-c]0000-6,8-
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O45mL0 00000 0O2mO 000
O
O

O 0Ooo0oooo
O 0Ooo0ooao

gboobooboboz20000
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oooooboooooooooooan
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-2-000000)-2,3,4,7-000000 -[1,4]

OCOoOO0OD0OD0OO17.5690 47 .5mmolO0 00O 0O O
OO0OO0OD0DD13.34g0 238mmol0 O O O DO
gz2.500000000000000000
oooooooobooOoooonnpHed
oooboooooboocooboooboooao
gpoiloooobobooooobogobdDbNao

D/DZOD Oo0oooooooooooooooooooobob0O0OO0ONMROOOOO0OOAGO
'H NMR (300 MHz, D;O/NaOD): § 5.17 (s, 2H), 4.13 — 4.09 (m, 4H), 2.19 (p, 2H, J = 5.7

Hz). "*C NMR (75 MHz, CDCl3): § 180.9, 171.0, 141.9, 120.3, 74.9, 51.9, 36.3

ugbooboooooobooboobobobooooan
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gcooosoni1o0000dgoOopooooOo/00000O0OO3WOOODDODOOOODOOO
ocoobileo0O0O0O0O0O0OOO0OODOOOODODOODOODOOODODODODDY7YT-(MOOOO
ooo0)-2,3,4,7-0 0 0000-[1,41000000[2,3-cl]O0O00O=-6,8-0000000
13.55g0 47.5mmol0 0 0 000 000Q0QOCODDODODOO0DO0DOOOODI0CO0DODDODOO0OOO
ooobooooobooocooboz2soml00b0ooo0ooooOOoO0oOooboOooOoobDoobooOon
gooboooz2somOD00oo0obOOoOO0ocOooooOo0ooooOooooboooOooboooOon
gbobooooobobobv7.94g8sngooonog

'H NMR

(300 MHz, DMSO-d6): § 6.12 (s, 2H), 3.88 (s, 2H), 3.82 (dd, 4H), 1.97 (p, 2H, J = 5.7 Hz);
“C NMR (75 MHz, DMSO-d6): 8 170.9, 137.4, 106.7, 71.8, 54.4, 35.1; HRMS (EI): Calcd
for CoH,1NO, ([M]7),197.0688, found m/z, 197.0687

Do0o0o0a0
02-(2,3-0000[1,4]000000[2,3-c]0000-7(H)-00)000000000
00050030 0000000000DMF00O0O0O00ND0ONNS3,4-00000000000
0000000000000 0000000000000000000000000000
5S50040000000000000000000000000000000000000
000000000000 O0O0O0O0O0O0O0O0O0O0O0200000000000000003
,A-00000000000000000000000000000000000 10 a0
000060000 D0OCODOCODONODOOODOODOOODOODOOODOODOO
000000000000 D0O0O0O0OO0O0O0O00

Do0o0o0Q

&
O 0

/ A\
N

K{FO\
@]

,L4-0000-[1,4]000000([2,3c]0000-7(H)-00)0 0000
0000000000000 0smO0O00000002-(2,3-0000-[1,4]00
0 [2,3-c]0 00 0 -7(2H)-0 0 )0 0 0 1.00g0 5.07mmold O O O DMFO 25mL0 O O
000 0.86g0 6.08mmol0 O 0 OO0 O O K,C050 1.05g0 7.61mmol0 0000000
060000000170 000000000000000000000 (250m.000
D0000O00O0000O00O02x10m00000000000000000000
00000000000 0000000000000.60g056000000TLC Re=
240 0000000000000
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'"H NMR (300 MHz, CDCls): § 6.20 (s, 2H), 4.39

(s, 2H), 4.01 - 3.98 (m, 4H), 3.75 (s, 3H), 2.17 - 2.10 (m, 2H); *C NMR (75 MHz, CDCl):
8 169.5,139.7,107.5, 72.6, 52.7, 51.5, 35.3; HRMS (ESI FTICR): Calcd for C1oH;4NO;4
([M+H]+), 212.0917, found m/z, 212.0918; Anal. Caled for C,oH3NO4: C, 56.86; H, 6.20; N,

6.63 %, found C, 56.13; H, 6.06; N, 6.38 %

‘\[ro\/
O

2-(3,4-0000-[1,4]000000[2,3-c]0000-7(2H)-00)0 0000
0000000000000 0000000000000000000000250mL0 0
0000003,4-000000000000000.60g04.3mmol0 000000000
000000000000 O0ODMFOO4omM0COO0CO0C0OO0COO0C0OO0COODCOODOODD0OO0
ONaHO O 0 0600 00.199g0 4.74nmol0 0 0 0000000000000 0000200
0000000000000 000.56mO04.74mmoll 00 0000000000000 0
00000000000200m000000000000Et,003x 100m000 0000
000000000Na,S0,0 000000000000000000000000000
0000000000000 0000000000000:00000=3:1000000
00000000.63g065000000TLCR=0.780 0000000000000

'"H NMR (300 MHz, CDCLy): 8 6.17 (s, 2H), 4.33 (s, 2H), 4.16 (q, 2H, J = 7.2 Hz,), 3.95 (m,

4H), 2.09 (m, 2H), 1.24 (t, 3H, J = 7.2 Hz); °C NMR (75 MHz, CDCL): § 168.7, 139.4,
107.2, 72.3, 61.4, 51.3, 35.0, 14.0. HRMS (ESI FTICR): Calcd for C;H¢NO, ((M+H])),
226.1074, found m/z, 226.1071; Anal. Calcd for C,H;sNOs: C, 58.66; H, 6.71; N, 6.22 %,
found: C, 58.44; H, 5.79; N, 6.90 %

gbooooao
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2-(3,4-0000-[1,4]000000([2,3-c]0000-7(2H)-00)0 00000
000000000000000005m000000002-(2,3-0000 -[1,4]00
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0000[2,3-c]0000-7(2H)-0 0 )0 0 0 1.00g0 5.07mmol0 O O O DMFO 25mLO O O
00O00000.91g0 5.32mmol0 0 0 0 0 0 O K,C050 1.05g0 7.61mmol0 000 00 OO
00006000000 0170000000000000000000000 (250mL0 00
D000000000000000000000000000000000000000
00.70g0480 0 0 00O TLC Re=0.810 0000000000 :Et,0=3:20 000 71.80 7
2.70 O

'"H NMR (300 MHz, CDCly): § 7.38 ~ 7.31 (m, 5H), 6.21 (s, 2H), 5.18 (s, 2H), 4.42

(s, 2H), 4.01 —3.98 (m, 4H), 2.17 = 2.10 (m, 2H); *C NMR (75 MHz, CDCl3): 3 168.9,
139.8, 135.3,128.9, 128.8, 128.5, 107.5, 72.7, 67.4, 51.7, 35.3; HRMS (ESI FTICR): Calcd
for C16H sNO, ([M+H]"), 288.1230, found m/z, 288.1229; Anal. Caled for Ci6H;7NO;: C,
66.89; H, 5.96; N, 4.88 %, found: C, 66.87; H, 5.93; N, 4.53 %

oooooao

//\

@) O

2-(3,4-0000-[1,4]000000[2,3-cl0000-7(2H)-00)002-0000000
00000000000 000000100MO00 000000 2-(2,3-0000-[1,4]00
0000[2,3-c]0000-7(2H)-0 0 )0 O 0 2.00g0 10.1mmol0 O O O DMFO 50mLO O 1-
000-2-000000002.06g0 10.6mmold 0 O 0 0 O O K,Co50 2.10g0 15.2mmol0 O
0000000000600 000001500000000000000000000000
0000 (s0m00000EL,002x 100m0 000 00000000000000000
100m0 00 0005mO0000000NaS0,000000000000000000

0000000O0000000000000000TEADOOCOOOEt,0:00 00 =7:40
00000000000 02.6590840 000 00TLC Rg=0.230 00000 0Et,0:00

00 =3:20 O

'"H NMR (300 MHz, CDCL): § 6.19 (5, 2H), 4.36 (s, 2H), 4.04

(dd, 2H, J = 6.0 Hz. ] = 2.0 Hz), 3.99 — 3.96 (m, 4H), 2.15 - 2.09 (m, 2H), 1.55 (p, 1H, ] =
6.3 Hz), 1.43 —1.23 (m, 8H), 0.88 (t, 3H, J = 7.0 Hz), 0.86 (t, 3H, ] = 8.3 Hz); >C NMR (75
MHz, CDCly): § 169.2, 139.7, 107.5, 72.6, 68.0, 51.7, 38.8, 35.3, 30.4, 29.0, 23.9, 23.1, 14.2,
11.1; HRMS (ESI FTICR): Calcd for C7HsNO, ([M+H]+), 310.2013, found m/z, 310.2007;

Anal. Caled for C17H»7NO4: C, 65.99; H, 8.80; N, 4.53 %, found: C, 65.77; H, 8.72; N, 4.43%

gboooog

10

20

30

40



(17) JP 5113065 B2 2013.1.9

2-(2,3-0000-[1,4]000000[2,3c]0000-7(2H)-00)0 0000
0000000000 00000000000250m000000002-(2,3-0000-[
1,40 00000 [2,3-c]000-7(2H)-0 0 )0 00 1.50g0 7.61mmol0 0 0O O O O O THF
D10m0 00 0000000C0,/2-0000000000000LIAIH,0 00 1.2990 34
Lommol0 0000000000000 OOODOONOONOONOONOONOONOONOODOOOan
03 000000000000000000000000O0O00O0O00O0O00O0On
O00O0000OH,S0,0 000000000000 0Et,002x 100m0 0000000
O0O0OO0OO0OOONHCIOODO00D00000000000Na,S0,0 000000000
0000000000000 O00O0OO0OO0O0OO0OO0O0O0O0O0O0O0OO0O0OO0ONOoOooooon
0000000000000 O00O0O00O0O00O0O00O0O00O0O00O0O0ONOnoooon
00.70g0 500 OO TLC Rg=0.670 0 000000000000

mp "H NMR (300 MHz, CDCL): § 6.23 (s, 2H), 3.97 (dd,

u
O
g
a
O
g

4H), 3.78 (br s, 4H), 2.12 (p, 2H, I = 5.3 Hz), 1.84 (br s, 1H); Bc NMR (75 MHz, CDCls): &
139.1, 10.4, 72.6, 62.9, 52.8, 35.3; HRMS (EI): Caled for CoH;3NO; ([M]"),183.0895, found
m/z, 183.0892; Anal. Calcd for CoH;3NOs: C, 59.00; H, 7.15; N, 7.65 %, found: C, 58.76; H,

745, N, 7.35%
Do0ooo0ao

7-(2-0000000)-2,3,4,7-000000-[1,41000000 [2,3-c]0 000
00000O0000000000005m000000002-(2,3-0000 -[1,4]00
0000([2,3c]000-7(2H)-00)000 00 00.50g0 2.73mmol0 D 00000 OO0O.
4790 3.28mmol0 0 0000 ODMFO25mO0 0 0000000000000 0000000
0000000000060000000.22g05.46mmol0 00000000000 1500
00000O0000O00000000000000000000000100mMLO0O0000E
t,002x 50ML0 00 0000000000000 0000000Nay,S0,00000000
0000000000000 00000000000000TEADO OO ODOOO O :EL,0
=5:60 00 00000000000.42g078000000TLC R=0.240 00000000
00 :Et,0=1:10 O
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"H NMR (300 MHz, CDCls): § 6.21 (s, 2H),

3.97-3.93 (m, 4H), 3.78 (t, 2H, J = 6.3 Hz), 3.55 (t, 2H, J = 6.0 Hz), 3.30 (s, 3H), 2.13 -
2.06 (m, 2H); "*C NMR (75 MHz, CDCl3): § 138.9, 106.5, 72.64, 72.58, 59.2, 50.2, 35.4;
HRMS (ESIT FTICR): Calcd for CjoH ¢NO; ((M+H]), 1l98.1130, found m/z, 198.1120; Anal.
Calcd for CoH;sNO;: C, 60.90; H, 7.67; N, 7.10 %, found: C, 61.08; H, 7.64%:; N, 7.10 %

gboooog

7-(2-(0000000)000-2,3,4,7-000000-[1,4]000000([2,3-c]000
o

0000000000000 O0000smO00000002-(2,3-0000 -[1,4]00
0000([2,3-c]000-7(2H)-00)0 0000 0 0.50g0 2.73mmol0 D 00000 OO0O.
5690 3.28mmol0 D0 OO OODMFO 25m0 0000000000 O0DO0DO0ODOODOODOO
0000000000 060000000.22g05.46mmol0 00000000000 1500
0000000000000 0000000000000000000100mLO00000E
t,002x 5oML0 00 000000000000 00000000Na,S0,00000000
0000000000000 000000000000000000 :Et,0=2:10000
0000000000.52g0640 0000 0TLC Re=0.280 0000000000 :Et,0=1:
10 O

"H NMR (300 MHz, CDCly): § 7.36 — 7.25 (m, 4H), 6.25 (s, 2H),

4.47 (s, 2H), 4.00 - 3.97 (m, 4H), 3.84 (t, 2H, ] = 6.0 Hz), 3.66 (t, 2H, J = 5.7 Hz), 2.16 -
2.10 (m, 2H); *C NMR (75 MHz, CDCls): & 138.9, 138.1, 128.6, 127.9, 127.8, 73.4, 72.7,
70.2, 50.4, 35.4; HRMS (ESI FTICR): Calcd for C sHNO; ([M-+H]"), 274.1443, found m/z,
274.1433; Anal. Calcd for C,¢H;oNO;: C, 70.31; H, 7.01; N, 5.12 %, found: C, 69.61; H,

6.94; N, 5.00 %
000000

7-(2-(2-0000000000)000-2,3,4,7-000000-[1,4]000000[2,3-c
0000

000000000000000005mO000000002-(2,3-0000 -[1,4]00
0000[2,3c]000-7(2H)-00)000 000 0.41g0 2.24mmol0 0 2-0 00000 O
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ocooooDo.7vrg02.69mmolD 0D OO0 O0DOODMFO25mMLO D00 CCOODODOOOOOO
Ooo00ODODOO0OO000O0O0O0oooOoODODeOD 0 0O0OO0.18g0 4.48mmolD 0000000
goooboisoooobooooobooooooboboooooboooobooboooooboOnaio
OmOOO0OD0DEOO2x 50mLlO0 0000000000 O0O000O0O0O0O0O00O00DOCOONa,S0,0
ugbdoobooooobobobooouoboboboboobooobobobOoTRAU D OO
00000 :E,0=5:100000000000000.42g0 640 00 0O O O TLC Rg=0.460
gooooodoooD::Et,0=1:10 0O

'H NMR (300 MHz,

CDCl3): 8 6.23 (s, 2H), 3.98 — 3.95 (m, 4H), 3.79 (t, 2H, ] = 6.0 Hz), 3.58 (t, ‘2H, J=6.0 Hz),

3.26 (d, 2H, 6.3 Hz), 2.15 —~ 2.08 (m, 2H), 1.47 (p, 1H, J = 6.7 Hz), 1.35 - 1.20 (m, 8H), 0.89

(t,3H, J =73 Hz), 0.84 (t, 3H, J = 8.3 Hz); °C NMR (75 MHz, CDCls): & 138.8, 106.3, 74.3.
72.6,71.1,50.4,39.8,35.4,30.7,29.3,24.0,23.2, 14.3, 11.3; HRMS (ES] FTICR): Calcd for
C7H3oNO; ([M+H]+), 296.2225, found m/z, 296.2216; Anal. Calcd for Cy7H,9NOs: C, 69.12;

H, 9.89; N, 4.74 %, found: C, 68.85; H, 9.75; N, 4.75 %

Do0oo0Q
DO0(N-003,4-0000000000000)
02-(2,3-0000-[1,4]000000[2,3-c]000-7(2H)-00)0000000000

ugbdoooooobouoboboboobooooboboboboobooobouobobobaa
oooboooooboocoobob4000b0D0OO0O0OO0OO0ODOO0OO0OO0ODOOOODbDDOOOO
gbooooi,ooo0b0obooboboboooobobobobooooobobonb
ugbooboooooboobooboboobobooobooboboboobooooobobobaa
gooboooooobOoooooboooooobooooboz2-00000CO0OO0O0DOOO
gboboooooogobgoboboboooobobobobobooooobuobobao
gboobooooooboobooboboboooobobobobobonmOo0obOOobOobo
ooooooooobooooobooooooobooooobooooobooooobooo
oobobooooobooooboo0onOoOobobOOO0OO0oO0obOO0cO0oO0obOobOboOoOoobOoOoboo
ooobooz2-000D0OO00O00O0OO0OO0O0ODOOOODODODOOODOODOODDODOO
ubdoboouoouobnbobobooboboboboooobobad

oooooao
goboooo-oboobobooobgobobobobooooobobobo4n0DbODbO
gbooboooooboobope0b0b0bo0oobobobobobooboobobobaa
ooooboooooobooooobooooooobooooobobooooboboooobooo
gboboooooogobgoboboboooobobobobobooooobuobobao
gboobooooooboobooboboboooobooboobobooboooboobobobao
uybooooouobouobobouoouobobobovywuobobobooboobobonon
gooobooooooboooooboooooooboooooboocooobobooooboOooo
gboooooooobgobobobooooboboboboobooooboobobobao
ugbooboogooobooboobobooboooobuobobobooboooboobobobaa
ooooboooooobooooobooooooobooooobobooooboooobooo
gboboooooogobgoboboboooobobobobobooooobuobobao
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