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1.82-1.84 (m, 3H), 1.94-1.98 (m, 1H), 2.79-2.84 (m, 1H), 4.16 (s, 1H), 4.36 (br
1.6, 5.13, 8.4 Hz,
1H), 7.41 (d, J = 2.3 Hz, 1H), 8.0 (d, J = 2.3 Hz, 1H), 8.26 (d, J

s, 1H), 4.77 (s, 2 NH), 7.06 (s, 1H), 7.34 (ddd, J =

5.16 Hz, 1H); MS (ESI) m/z 385.3 (M+H)™.
DO0o00o00

0000000000000 O0O0O0OO0O0OOOOOO0O’
0

O

O bO

0

goooo’ ooobooooao
goboooooooboob boooooboobobobobooobooboboboboo

10

20

30

40

50
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000000000000 000D0D0D00000000D00000O0O0H NMR (300 MHz,
CDCly) & 1.41 (br s, 9H), 1.49-1.61 (m, 2H),
1.77-1.83 (m, 3H), 1.94-2.00 (m, 1H), 2.78-2.83 (m, 1H), 4.16 (s, 1H), 4.36 (br
s, 1H), 4.54 (s, 2 NH), 7.37 (dd, J = 1.4, 5.13 Hz, 1H), 7.40 (d, J
2.22 Hz, 1H), 7.45 (s, 1H), 8.0 (d, J = 2.22 Hz, 1H), 8.44 (d, J
5.10 Hz, 1H); *3C NMR (CDCl3) & 28.3 (3 C), 28.8, 29.7, 40.5, 44.8,
55.9, 62.1, 79.6, 117.4, 122.0, 123.8, 132.4, 136.5, 147.8, 149.6, 150.2,
152.4, 153.8, 154.9; MS (ESI1) m/z 401.3 (M+H)™.
ooooao
0000000000000 00D00000000’ 000000 0000000
00000000000’ 0000000000000 000000000000a0
0Oo0ao
000000000000 0000000000000O00™ NMR (300 MHz, CDCl,
1.39 (br s, 9H), 1.51-1.59 (m, 2H),

.81-1.85 (m, 3H), 1.94-2.00 (m, 1H), 2.79-2.84 (m, 1H), 4.16 (s, 1H), 4.35 (br

, 1H), 4.70 (s, 2 NH), 7.02 (dd, J = 2.9, 8.4 Hz, 1H), 7.34 (d, J
= 2.25 Hz, 1H), 7.91 (ddd, J = 2.5, 8.4, 16 Hz, 1H), 7.96 (d, J =
2.25 Hz, 1H), 8.28 (d, J = 2.4 Hz, 1H); *3C NMR (CDCIy)
d 28.2 (3C), 28.8, 29.7, 40.3, 44.8, 55.9, 62.1, 79.5,
109.5, 116.8, 132.0, 136.9, 141.5, 146.8, 147.5, 154.6, 154.9, 161.3, 164.5; MS
(ESI) m/z 385.5 (M+H)™.
0oooooo
0000000000000 D00000O00DO0OD0O0OD0’ 000000’ 0000000
000000000000’ D00000000000000000000000000
0 O bO
0000000000000 00000000000000000O00 NMR (300 MHz,
CDCl3) & 1.31 (br s, 9H), 1.43-1.50 (m, 2H),
1.72-1.76 (m, 3H), 1.85-1.92 (m, 1H), 2.70-2.74 (m, 1H), 4.06 (s, 1H), 4.26 (br
s, 1H), 4.60 (s, 2 NH), 7.25 (d, J = 2.25 Hz, 1H), 7.30 (d, J =
8.2 Hz, 1H), 7.71 (dd, J = 2.5, 8.2 1H), 7.88 (d, J = 2.2 Hz,
1H), 8.38 (d, J = 2.2 Hz, 1H); *3C NMR (CDCl3) & 28.3 (3
C), 28.8, 29.7, 40.3, 44.8, 55.9, 62.1, 79.5, 116.7, 124.2, 132.2, 133.1,
136.9, 139.0, 147.0, 149.5, 150.6, 154.4, 155.0; MS (ESI1) m/z 401.5 (M+H)™.

W RN O0OO0O-go-g
LSO R o R A

oooooQ
0000000000000 O00O00O00O000000000000000000000
000000000

0000000000000 00000H-0O00O0000OmMOOO0OO0OO0oo0oQ
DO00O0ObOOODCOOCObLODOOODDODOODDOODDOOODDOOOOODDOOOODOOO
0000000000000 O0000O000000000000000000000000
., 0000,000000000000000000000000000000, 000
0000000000000 0000000000000000000,0000000
Do0oo00oo0oo0ooon

oooooo

DO00oO00O00O0’ 0000000 0000000000000 0000000° 00
0000000000000 O00000000000000000
0000000000000000000 NMR (300 MHz, CDCIZ) & 1.56-1.68 (m, 6
H), 1.92-1.98 (dd, J

= 9.1, 11.2 Hz, 1H), 2.81-2.86 (m, 1H), 3.60 (s, 1H), 3.83 (br s 1H), 7.17
(d, J = 1.0 Hz, 1H), 7.43 (ddd, J = 1.6, 4.9, 6.9 Hz, 1H),
8.15-8.19 (m, 2H), 8.23 (d, J = 5.3 Hz, 1H); *3C NMR (CDCls)
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(44) JP 5878532 B2 2016.3.8

5 30.4, 31.5, 40.7, 44.2, 56.4, 62.9, 109.0, 119.4, 121.1,

139.6, 141.5, 147.5, 157.1, 160.3, 162.6, 162.7; MS (ESI) m/z 288.3 (M+H)™.
0oooooo

00000000’ 0000000’ 0000000000000 000000 000
0000000000000 00000000000000bd
000000000000 D000D00O00™ NMR (300 MHz, CDCl3) & 1.54-1.67 (m, 6
H), 1.92-1.98 (dd, J

= 9.1, 11.2 Hz, 1H), 2.81-2.86 (m, 1H), 3.60 (s, 1H), 3.83 (br s 1H), 7.46

(dd, J = 1.2, 5.2 Hz, 1H), 7.56 (s, 1H), 8.12-8.15 (m, 2H), 8.47 (d, J

= 5.2 Hz, 1H); *3C NMR (CDCl3) & 30.4, 31.6, 40.7, 44.3, 56.4, 62.9,

119.2, 122.1, 139.6, 141.5, 145.1, 147.2, 149.9, 152.1, 157.1, 160.3; MS (ESI)
m/z 304.3 (M+H)™.

0oooooo

00000000 0000000’ 0000000000000 000000 000
0000000000000 D0000000000000000
000000000000 D000D00O00™ NMR (300 MHz, CDCl5) & 1.54-1.70 (m, 6
H), 1.92-1.99 (dd, J

= 9.0, 11.2 Hz, 1H), 2.82-2.87 (m, 1H), 3.61 (s, 1H), 3.83 (br s 1H), 7.04

(dd, J = 3.0, 8.4 Hz, 1H), 7.99-8.09 (m, 2H), 8.14 (br s, 1H), 8.42 (d, J

= 0.8 Hz, 1H); *3C NMR (CDCI3) & 30.3, 31.5, 40.6, 44.3, 56.4, 62.9,

109.3, 118.5, 139.5, 141.3, 145.8, 147.5, 157.3, 160.4, 161.7, 164.9; MS (ESI)
m/z 288.3 (M+H)™.

0oooooo

00000000 0000000’ 0000000000000 000000 000
0000000000000 000000000000000a0
000000000000 D00000O00™ NMR (300 MHz, CDCl3) & 1.54-1.71

(m, 6H), 1.92-1.98 (dd, J = 9.1, 11.2 Hz, 1H), 2.81-2.86 (m, 1H), 3.61

(s, 1H), 3.81 (br s 1H), 7.42 (dd, J = 0.6, 8.3 Hz, 1H), 7.88 (ddd, J

= 0.8, 4.1, 8.3 Hz, 1H), 8.06 (dd, J = 2.4, 9.6 Hz, 1H), 8.15 (br s,

1H), 8.58 (br s, 1H); *3C NMR (CDCl;) & 30.4,

31.5, 40.6, 44.3, 56.4, 62.9, 118.5, 124.1, 129.2, 139.5, 141.3, 146.1, 149.2,
151.2, 157.3, 160.5; MS (ESI1) m/z 304.3 (M+H)*.O

oooooao
oooboOoO0o0ooooOoOoooobDboooobooOooooDOopOODbODOOOOnDbLO
ocoooooOOoO0OO0O0OmOOOCOCOODODOOOOOODOODDOOODODOObLOOOOO
OveOHOOOOOOOOOOODODOOOOOMOOODODODOOOODODOOOODODOOOO
gbobooooooobogobobobooooobDobooboMeOHD D ODOODODODODODO
oooooOoooobDOooooooOMeORDOODDOOOODDOO

ugboogood

o' ooooooo oo P boooboor " boocOoooOobOoooobooo
gboooooooobgnb

0000000000000 000000000D000D00000O0O0 203-205 O ; *H

NMR (500 MHz, CD50D) & 1.87-2.20 (m, 5H), 2.45-2.50 (dd, J

= 9.3, 13.2 Hz, 1H), 3.50-3.53 (m, 1H), 4.34-4.35 (br s, 1H), 4.56 (d, J

= 3.9 Hz, 1H), 6.64 (s, 2H), 7.41 (s, 1H), 7.61-7.63 (m, 1H), 8.21 (dd, J

= 2.4, 9.3 Hz, 1H), 8.28 (d, J = 1.0 Hz, 1H), 8.32 (d, J = 5.3

Hz, 1H); 13C NMR (CD5OD) & 25.8, 27.8, 36.5, 42.2, 59.0, 62.8,

109.4, 121.6, 135.0, 136.5, 140.1, 147.2, 147.8, 158.3, 160.2, 163.4, 165.3,
170.2; MS (ESI) m/z 288.3 [(M-fumaric)™, M = C,gH;5FoN30 C4H,0,4];

Anal. (CooH1oFoN50,) C,

10

20

30

40

50



(45) JP 5878532 B2 2016.3.8

H, N.
oooooao
o' ooboooobor oo P oooooo P ODoooooOobOobocooobood

0000000000 bOD

0000000000000 0000000000000000O0O0193-1940 ; H
NMR (500 MHz, CD50D) & 1.87-2.21 (m, 5H), 2.45-2.50 (dd, J

= 9.2, 13.2 Hz, 1H), 3.50-3.53 (m, 1H), 4.34-4.35 (br s, 1H), 4.56 (d, J
3.9 Hz, 1H), 6.63 (s, 2H), 7.67 (dd, J = 1.4, 9.3 Hz, 1H), 7.80 (s,

1H), 8.21 (dd, J = 2.4, 9.3 Hz, 1H), 8.28 (d, J = 2.4 Hz, 1H),

8.48 (d, J = 4.9 Hz, 1H); *3C NMR (CD50D) & 25.7,

O

27.8, 36.5, 42.2, 59.0, 62.9, 119.4, 122.7, 135.0, 136.6, 140.1, 145.4, 147.3,

149.9, 151.8, 158.3, 160.3, 170.1; MS (ESI) m/z 304.0 [(M-fumaric)*,
M = CygHysCIFNSO C,H,0,];  Anal. (CooHyoCIFNS0,0 0.25 H,0)

C, H, N.
oooooo
o' oooooobr oo P ooooooo’ P ODooooOobOoboooooboood

gobboobooobbooon

000000000000 D0000D0000D0D0D000D0O0000O0297-1990 ; *H
NMR (500 MHz, CD50D) & 1.81-2.15 (m, 5H), 2.38-2.43 (dd, J

= 9.3, 13.2 Hz, 1H), 3.42-3.46 (m, 1H), 4.43 (br s, 1H), 6.57 (s, 1H), 7.21
(dd, J = 2.4, 8.3 Hz 1H), 8.14 (dd, J = 2.4, 8.2 Hz, 1H),

8.21-8.25 (m, 2H), 8.48 (br s, 1H); 3C NMR (CD0D) & 27.5,

29.5, 38.3, 43.8, 59.9, 64.1, 111.0, 120.5, 129.6, 137.0, 138.4, 141.4, 143.8,
147.2, 148.8, 159.7, 161.6, 164.1, 166.0, 174.0; MS (ESI) m/z 288.3
[(M-Fumaric)®, M = C;gH,5FoN30 0.5C4H,0,1; Anal. (C gH;-FoN305)

C, H, N.
gpboooog
g’ gooooooo” obobr > obooboor ' obooooboobobobaoaon

00000000000 Odbd

0000000000000 D00000000000000000O194-1950 ; H
NMR (500 MHz, CD50D) & 1.89-2.20 (m, 5H), 2.45-2.49 (dd, J

= 9.2, 13.2 Hz, 1H), 3.49-3.52 (dd, J = 3.5, 9.5 Hz, 1H), 4.34 (br

s, 1H), 4.56 (d, J = 3.5 Hz, 1H), 6.63 (s, 2H), 7.60 (d, J = 8.5

Hz, 1H), 8.09-8.15 (m, 2H), 8.23 (d, J = 2.4 Hz, 1H), 8.64 (br s, 1H); 13C

O

O

NMR (CDg0D) & 27.1, 29.1, 37.8, 43.5, 60.3, 64.2, 120.4, 125.8, 130.6, 136.3,

137.8, 141.3, 147.4,
150.6, 152.6, 159.8, 161.7, 171.5; MS (ESI) m/z 304.5 [(M-fumaric)*,
M = CygHysCIFNGO CLH,0,];  Anal. (CooHioCIFNSO,)

C, H, N.
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A% —N3
X
10
Y\X |\Y
l _
& Br
Boc . NH, . Bog, yZ | NH, a BOC‘N Z [ NH;
N \IN —e N SN — . ~__N
14215 7 14b, 15b, 16
14a YoNX-H VIR
. Y=N,X= Y =C, X = CONH
15a, Y =C,X=CONH, \ P X b 12?’Y=N’x=8362
Yo X I\Y
| P
20
/lF /‘F
HN < N HN <N
17a, 18a 17b, 18b, 19
17b, Y=N,X=H
17a, Y =N, X=H 18b, Y = C, X = CONH,
18a, Y=C,X=CONH2 c 19 Y =N X=OMe
X
] Y\ X -C4H404 Sy  «CyH404
= =
30
F
7 F
HN l HN /|
>N N
20a 20b, 21
20a, 20b, Y=N, X=H
21, Y=N,X=0OMe

ugobooooooouobooboboboooobuo 0y, 0b40 d
Udpobooooobooooobooboy,0bbObo0oobobooooboboboooobooo
gooooodooobo,0oo0oboo0oo0c0ooobooooboooooobooooobogd
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0oo0ooo
EERFIA -
Br
NH
BOC\N = 2 Pd(PPhs)4 (5 mol%), KoCO3 (2. OH4E)
N 4—EUSURAVERIE
S—HILNEAILTzZILROEE(1. 34E)
7 FILI, EtOH, H,0, 110 °C, 2455 ]
Pd(PPhg), (5 moi%), KoCO3 (2. 04E)
EUCUROVEER (&
A—HANNEALT=ILROVEE(1. 3L E)
rLI, EtOH, H,0, 110 °C, 2485
X
)
o
Boc, 2N NH;
N N
2b, 3b, 4

14b Y =N, X = H (82%)
15b Y = C, X = CONH, (90%).
16 Y =N, X = OMe (98%)

bOOOODOODObO
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OOo0oooogogogao
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OoOooooooooooogooodg
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OoooocooooooogogoaoQg
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O

OJ

O

O

O

O

O

O

0000000000000000000000000
1.39 (br s, 9H), 1.44-1.59 (m, 2H),

O O

O
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Boc

2a,

3a

14a Y =N, X = H (97%)
15a Y = C, X = CONH, (96%)

oono

Ooooooogogs
OooooooQgodg
OO0 ooooggHXe

0

oooooog
1H NMR (300

1.81-1.84 (m, 3H), 1.93-2.00 (m, 1H), 2.79-2.84 (dd, J = 3.8, 5.0
1H), 4.16 (s, 1H), 4.36 (br s, 1H), 4.67 (s, 2 NH), 7.39-7.43 (m,

J = 2.3 Hz, 1H), 8.66 (dd, J = 6.0, 1.5 Hz, 1H); 13C

Ooooooogdg
OooooooQgdg
Oooo0ooooQgoo

ogood
good

OOooooogdg
Oooooooogdg
OooooooQgds

oo
g

MHz, CDCI)

Hz,

O O

3H), 7.99 (d,

NMR (CDCl3) & ; 28.3 (3 C), 40.4, 44.8, 55.8, 62.1, 79.5, 118.7, 123.4,
132.2, 136.5, 146.4, 147.2, 150.5, 153.9, 154.9; MS (ESI) m/z 367.6 (M+H)™.

oooooao

U0tertd 0000000 DOO0ODODOOOOODO ODOODODO”
ocoooOD0’ ODOoOoOoOoOooooooDDObOOO0O0OoOoOoooooOoODOoOO0OObd
0000000000000 0000000000000O0YH NMR (300 MHz, CDCl3) &
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1.41 (br
s, 9H), 1.48-1.61 (m, 2H), 1.75-1.86 (m, 3H), 1.96-2.04 (m, 1H), 2.79-2.83 (dd,
J = 3.8, 5.0 Hz, 1H), 4.16 (s, 1H), 4.35 (br s, 1H), 4.66 (s, 2 NH),
7.34 (d, J = 2.5 Hz, 1H), 7.38 (d, J = 4.9 Hz, 1H), 7.80 (dt, J
7.9, 1.9 Hz, 1H), 7.96 (d, J = 2.2 Hz, 1H), 8.59 (dd, J =
4.9, 1.6 Hz, 1H), 8.69 (d, J = 1.8 Hz, 1H); 13C NMR
(cbClz) & 28.3 (3 C), 28.8, 29.7, 40.3, 44.9, 55.9, 62.2, 79.5,
118.0, 123.6, 132.1, 134.1, 136.2, 136.9, 146.6, 148.9, 149.7, 154.5, 154.9; MS
(ES1) m/z 367.6 (M+H)™ .
oooooo
O0tert0 000000000000 DOO0ODODO’ ODOODOODO’ OODO0OO0OO0ODOOODO
0000000000’ 0000000000000 00000000D00000000
ooao
0000000000000 0000000000000000000*H NMR (300 MHz,
CD0D) & 1.37 (br
s, 9H), 1.49-1.59 (m, 2H), 1.74-1.88 (m, 3H), 1.90-1.97 (m, 1H), 2.91-2.96 (dd,
J = 4.0, 4.7 Hz,1H), 4.16 (s, 1H), 4.33 (br s, 1H), 7.40 (d, J =
2.3, Hz, 1H), 7.56 (t, J = 7.6 Hz, 1H), 7.65 (dt, J = 7.8, 1.5
Hz, 1H), 7.86 (d, J = 2.2 Hz, 1H), 7.91 (dt, J = 7.6, 1.6 Hz,
1H), 7.96 (t, J = 1.5 Hz 1H); *3C NMR (CD,0D) & 28.6 (3
C), 29.8, 30.5, 40.9, 45.9, 57.2, 63.6, 66.9, 81.2, 122.8, 128.4, 129.1, 130.4,
132.7, 133.2, 136.0, 138.8, 139.8, 145.9, 156.2, 156.4, 172.0; MS (ESI) m/z
409.6 (M+H)™.
oooooo
0000000000000 D00000000000 D0000O0’ D0000O000
00000000000’ 0000000000000 O00D0D00000000DO000
0 0 bO
0000000000000 000000000000000000O00* NMR (300 MHz,
CDCl;) & 1.38 (br
s, 9H), 1.51-1.58 (m, 2H), 1.81-1.86 (m, 3H), 1.93-2.03 (m, 1H), 2.78-2.83 (dd,
J = 3.8, 4.9 Hz,1H), 4.11 (s, 1H), 4.35 (br s, 1H), 4.6 (s, 2NH),
6.32-6.44 (br s, H, 2H), 7.37 (d, J = 2.3, Hz, 1H), 7.53 (dt, J =
8.4, 1.9 Hz, 2H), 7.92 (td, J = 8.4, 1.7 Hz, 2H), 7.95 (d, J =
2.3 Hz, 1H); *3C NMR (CDCl3) & 28.4 (3 C), 29.0, 29.9, 40.4, 45.1,
56.0, 60.5, 62.3, 79.7, 120.6, 128.3, 129.0, 132.1, 132.9, 136.8, 142.1, 146.3,
154.4, 155.1, 169.3; MS (ESI1) m/z 409.6 (M+H)™.
oooooo
0000000000000 D00000000000 000000’ 00000000
000000000000’ D0000O0000000000000000000000
oooo
0000000000000 00000000000000000000H NMR (300 MH
z, CDCl3) 6 1.39 (br
s, 9H), 1.50-1.59 (m, 2H), 1.76-1.88 (m, 3H), 1.91-1.98 (m, 1H), 2.77-2.81 (dd,
J = 3.7, 5.0 Hz, 1H), 3.94 (s, 3H), 4.16 (s, 1H), 4.34 (br s, 1H), 4.78
(s, 2 NH), 6.79 (d, J = 8.5 Hz, 1H), 7.30 (d, J = 2.3 Hz, 1H),
7.65 (dd, J = 8.4, 2.4 Hz, 1H), 7.93 (d, J = 2.3 Hz, 1H) 8.22 (d,
J = 2.3 Hz, 1H); *3C NMR (CDCI3) & 28.1 (3
C), 28.4, 28.6, 40.1, 44.8, 53.3, 55.3, 62.1, 79.3, 110.8, 118.1, 126.9, 128.4,
131.8, 136.7, 138.9, 145.8, 146.6, 154.8, 163.5; MS (ESI1) m/z 397.5 (M+H)™.
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(m, 6H), 2.01-2.
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121.2, 125.1, 141.3, 142.1, 144.2, 147.8, 148.0, 150.6, 158.6, 161.7; MS (ESI)
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11.

[

.7, 5.2 Hz,1H), 3.66 (s, 1H), 3.77

2.4, 9.4 Hz, 1H), 8.18 (s, 1H), 8.
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000000000000 000000000
000000000000 000000000
0000000000000 00O00O00Oon
000000000000 000000000
000000000000 000000000
00,000000000000000000
000000000000000000000
0000000000000 0000000
asfalslalls

0 H NMR (300 MHz, CD50D) & 1.50-1.78

2 Hz, 1H), 3.02-3.07 (dd, J =

(br s 1H), 7.70-7.73 (m, 2H), 8.13 (dd, J
64 (d, J = 1.5 Hz, 1H), 8.65 (d, J

1.5 Hz, 1H); *3C NMR (CD,0D) & 30.0, 31.8, 41.1, 45.7, 57.9, 63.7,

m/z 270.2 (M+H)*.
0Dooooaon
0O0oO00oO0O0O0’ 000
Dooo0o0O00O0o0O0ooaon
DooO00O00O00O0000
(m, 6H), 2.01-2.08 (dd, J

63.9, 121.1, 125.2, 138.4, 141.4, 142.0, 147.0, 149.9, 150.1, 158.7, 161.8; MS

(ES1) m/z 270.3 (M+H)™*.
oooooo

gbooooog?

O

ooo:
0o0o0O0ooo0o0oooon

000000 NMR (300 MHz, CDZOD) & 1.49-1.79
9.1, 11.2 Hz, 1H), 3.02-3.07 (dd, J =

3.3, 5.4 Hz, 1H), 3.67 (s, 1H), 3.77 (br s 1H), 7.54 (dd, J = 2.6, 7.8

Hz, 1H), 8.08-8.15 (m, 3H), 8.58-8.60 (d, 2H), 8.58 (d, J = 1.4 Hz, 1H),
8.80 (s, 1H); *3C NMR (CD50D) & 29.9, 31.8, 40.6, 41.1, 45.7, 57.8,

goooooo”
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0000000000000 0O0D0D0O00O0D0O0O0DO0OOODOn
000000000000 D00000O00™ NMR (300 MHz, CD,0D) & 1.48-1.76
(m, 6H), 1.94-2.05 (m, 2H), 2.96-3.01 (dd, J = 3.4, 5.5 Hz, 1H), 3.65

(s, 1H), 3.77 (br s 1H), 6.83 (d, J = 8.7 Hz, 1H), 7.88 (tt, J =

0.7, 1.7, 8.7 Hz, 1H), 7.99 (dd, J = 2.4, 9.6 Hz, 1H), 8.04 (d, J

= 0.8 Hz, 1H), 8.34 (d, J = 1.6 Hz, 1H); *3C NMR (CD50D)

& 29.9, 31.7, 40.9, 45.7, 54.3, 57.7, 63.7, 111.7, 121.3,

124.5, 140.8, 141.6, 145.8, 147.9, 158.6, 161.8, 165.5; MS (ESI) m/z 300.3
(M+H) ™.
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oooooo
0’ 0000000’ 000’ 0000000000000 000000000000
0o

O00O0O0O00000000 NMR (300 MHz, CDSOD) & 1.86-2.22 (m, 6H), 2.44-2.5
1 (dd, J

9.0, 11.0 Hz, 1H), 3.50-3.55 (m, 1H), 4.35 (br s, 1H), 4.56 (d, J
3.9 Hz, 1H), 6.63 (s, 1H), 7.72-7.75 (m, 2H), 8.20 (dd, J = 2.4, 9.0

Hz, 1H), 8.27 (d, J = 2.4 Hz, 1H), 8.67 (m, 2H); 13C

NMR (CD50D) & 27.0, 29.0, 37.7, 43.4, 60.2, 64.1, 121.6, 125.1, 136.2,

137.6, 141.3, 147.8, 148.0, 150.7, 159.0, 162.2, 171.4; MS (ESI) m/z 270.1 [(M
- fumaric)®, M = C;gH;6FN3O C4H,40,4];

Anal. (C,oHooFN30,0 0.25 H,0) C, H, N.

0oooooo

0' 0000000 OO0’ " 0000000000000 00000000000d
ooooao

000000000000  *H NMR (300 MHz, CD50D)

5 1.86-2.22 (m, 6H), 2.44-2.51 (dd, J

9.0, 11.0 Hz, 1H), 3.49-3.54 (dd, J = 3.0, 5.1 Hz, 1H), 4.35 (br

s, 1H), 4.56 (d, J = 3.9 Hz, 1H), 6.63 (s, 1H), 7.56-7.60 (dd, J = 2.3, 7.5 Hz,
1H), 8.12-8.16 (m, 2H), 8.23 (s, 1H), 8.61 (dd, J = 1.4, 6.0 Hz, 1H), 8.81

(s, 1H); *3C NMR (CD50D) & 27.4, 29.4, 38.2,

43.8, 59.8, 64.0, 121.0, 125.4, 136.8,

138.2, 138.5, 141.4, 147.0, 147.2, 150.0, 159.1, 162.3, 171.5; MS (ESI)

m/z 270.2 [(M - fumaric)*, M = C,gH;cFN30 0.5C,4H,0,]; Anal. (C,gH;gFN50,0 0.5 H
50) C, H, N.

0oooooo

0' 00000O0o0' 000 ' 0000000 * 000000000000 000
0000O00o0O0o0O0oooo

000000000000 NMR (300 MHz, CDZ0D) & 1.80-2.15 (m,

6H), 2.36-2.43 (dd, J = 9.3, 13.2 Hz, 1H), 3.40-3.45 (m, 1H), 3.96 (s,

3H), 4.27 (br s, 1H), 4.42 (s, 1H), 6.61 (s, 1H), 6.91 (dd, J = 0.7, 7.6

Hz 1H), 7.95 (dt, J = 0.8, 2.4, 8.8 Hz, 1H), 8.06 (dd, J = 1.9,

8.8 Hz, 1H), 8.14 (d, J = 1.9 Hz, 1H), 8.41 (br s, 1H); 13C

NMR (CD50D) & 27.4, 29.4, 38.3, 43.8, 54.3, 59.8,

64.0, 111.7, 124.2, 136.8, 138.1, 140.76, 145.8, 148.0, 159.1, 162.2, 165.7,
176.3; MS (ESI) m/z 300.5 [(M - Fumaric)*, M = C,,H,gFN500 0.5C,H,0,]1; Anal. (C
10H20FN3050 0.25 H,0) C, H, N.

oooooo

00000000’ 0000000’ 0000000000000 000000 000
0000000000000 D0D0000O00D0DO0DO0OO0O0OO00aGO
0000000000000 000000O0Y NMR (300 MHz, CDCl3) & 1.53-1.72

(m, 5H), 1.91-1.98 (m, 3H), 2.82-2.86 (m, 1H), 3.61(s, 1H), 3.80 (s, 1H), 6.58
(br s, 2H), 7.62-7.65 (m, 2H), 7.89-7.92 (m, 2H), 8.01 (dd, J = 2.4, 9.6

Hz, 1H), 8.10 (s, 1H); *3C NMR (CDCl;) & 30.2,

40.5, 44.4, 56.4, 62.8, 122.2, 127.1, 129.0, 133.1, 137.8, 139.8, 140.8, 145.6,
160.5, 169.1; MS (ESI1) m/z 312.6 (M+H)™.
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0000000000000 0000000000000000
000000000000 D00000O00™ NMR (300 MHz, CD,0D) & 1.46-1.74
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(m, 5H), 1.99-2.03 (m, 1H), 2.95-3.00 (m, 1H), 3.62 (s, 1H), 3.74 (s, 1H), 7.54
(t, J = 7.8 Hz 1H), 7.77 (dt, J = 1.2, 7.8 Hz, 1H), 7.91 (dt, J

= 1.1, 7.8 Hz, 1H), 8.01 (dd, J = 2.3, 9.6 Hz, 1H), 8.06 (s, 1H),

8.11(s, 1H); *3C NMR (CD50D) & 29.9, 31.8, 41.1, 45.7, 57.8, 63.7,

123.6, 128.7, 129.2, 130.0, 133.3, 132.9, 135.6, 141.4, 146.3, 158.6, 161.8,
.7; MS (ESI1) m/z 312.6 (M+H)™.
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Dooooo
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166.0; MS (ESI) m/z 386.6 (M+H)™.
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7—tert—7FrXvINR=L—2—-—x2%Y—[3" — (BYYV—4—A)N) =5’
—vyYv=A] —7—F7¥r e [2. 2. 1] ~FExr (51)

N\
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| N
51
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0000000000, 0, 000000000000000000000000000
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0000000000000 00O00000D000, 0000000000000 00

O00x 0000000000000 0O0000,00000000000000000

0000000000000 0O000000D00000D00O0D00D0O0O0DO0O0ODOOnaO

000000000000 0000000000000000000000000000A0

00O NMR (300 MHz, CDCl3) & 1.43 (br

s, 9H), 1.58-1.66 (m, 2H), 1.87-1.94 (m, 3H), 1.93-2.00 (m, 1H), 2.04-2.11 (dd,

J = 9.0 Hz, 1H), 2.97-3.02 (m, 1 H), 4.29 (s, 1H), 4.43 (br s, 1H),

7.51-7.56 (m, 2H), 7.93 (d, J = 1.9 Hz, 1H), 8.56 (d, J = 1.9 Hz,

1H) 8.69-8.74 (m, 3H); 3C NMR (CDCl3) & ; 28.3 (3

C), 28.8, 29.8, 40.4, 45.4, 55.9, 61.8, 79.8, 121.5, 132.5, 133.5, 141.4, 145.3

, 145.9,

149.4, 150.4, 154.8; MS (ESI) m/z 352.3 (M+H)™ .

0oooooo

0000000000000 0000000000000000

000,00, 0000000000000000000000O000O0O0O000000

0000000000000 00000O000000000000D0, 0000, 000

0000000000000 00000000000,000000x00000000

0000000000000 000000000000000000000000000

0000000000000 000000000000000000000000000

000000000000 DOoOO00Od

0oooooo
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000000000000 000D0O0O00O0

O *H NMR (300 MHz, CDCl3) & 1.57-1.74 (m, 6H), 1.93-2.00 (dd, J

= 9.1, 11.2 Hz, 1H), 2.85-2.89 (m, 1H), 3.65 (s, 1H), 3.83 (br s 1H), 7.45

(dd, J = 1.5, 5.2 Hz, 1H), 7.56 (s, 1H), 8.05 (t, J = 2.1 Hz,

1H), 8.47 (d, J = 5.2 Hz, 1H) 8.62 (d, J = 2.0 Hz, 1H), 8.68 (d, J

= 2.2 Hz, 1H); *3C NMR (CDCI3) & 30.3, 31.6, 40.4, 45.1, 56.4, 62.8,

120.5, 122.1, 132.3, 133.1, 142.7, 145.6, 148.8, 150.2, 152.4; MS (ESI) m/z

286.5 (M+H)*.

0oooooo

00000000’ 0000000000000 0000000 0000000000

000000000000 O0O00O0O00O0O00
0 H NMR (300 MHz, CDClZ) & 1.50-1.75 (m, 6H), 1.82 (br s, 1 H),
1.94-2.01 (dd, J = 9.0, 11.2 Hz, 1H), 2.85-2.90 (dd, J = 3.9, 6.9
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Hz, 1H), 3.65 (s, 1H), 3.84 (br s 1H), 7.17 (s, 1H), 7.43 (dt, J = 1.6,

5.2 Hz, 1H), 8.07 (t, J = 2.1 Hz, 1H), 8.29 (d, J = 5.2 Hz, 1H)

8.63 (d, J = 2.0 Hz, 1H), 8.71 (d, J = 2.2 Hz, 1H); =C

NMR (CDCl;) & 30.3, 31.5, 40.1, 45.1, 56.4, 62.8, 107.0, 119.5, 133.1,

142.7, 145.6, 148.2, 148.4, 151.2, 162.8, 166; MS (ESI) m/z 270.4 (M+H)™.
ooooao

0000000’ D0000000000000 0000000000000 000
00000000000 ooo

1H NMR (300 MHz, CDCl3) & 1.50-1.88 (m, 7H), 1.93-2.00 (dd, J

9.0, 11.2 Hz, 1H), 2.85-2.90 (dd, J = 3.9, 6.9 Hz, 1H), 3.65 (s, 10
1H), 3.82 (br s 1H), 7.53 (d, J = 5.6 Hz, 2H), 8.04 (t, J = 2.0

Hz, 1H), 8.60-8.71 (m, 4H); *3C

NMR (CDCl;) & 30.2, 31.5, 40.4, 45.2, 56.4, 62.8, 121.6, 133.0, 133.5,

142.5, 145.6, 149.6, 150.4; MS (ESI) m/z 252.3 (M+H)™.
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oooooao
Ofd0ooo0ooooboooboooooooooooooooooonoao
go0ooo0oooooooooooooooooooboooooooooooooooOon
pgooooooooooooooooooooobooobooboDooobDoDoooooooOog
gfdo0oooo0oooooooooooooooobooboooboobooooooooan
Oooogoao 20

2—x¥V -3 — (27 —umn—4" —vUYTV=)) FraoazBARFIUUT)N

fedE (5 2)

30

0 *H NMR (500 MHz, METHANOL-d,) d 8.85 (d, J = 1.95 Hz, 1H), 8.65 (d J =
1.85 Hz, 1H), 8.48 (d, J = 5.35 Hz, 1H), 8.20 - 8.23 (m, 1H), 7.90 -
7.93 (m, 1H), 7.77 (dd, J = 1.66, 5.27 Hz, 1H), 6.69 (s, 2H), 4.61 -
4.64 (br s, 1H), 4.35 - 4.38 (br s, 1H), 3.53 - 3.59 (m, 1H), 2.47 - 2.55 (m, 1H
),
2.21 - 2.21 (m, 1H), 2.07 - 2.11 (m, 1H), 1.98 - 2.07 (m, 1H), 1.89 - 1.97 (m,
1H); *3C NMR (500 MHz, METHANOL-d,) & 27.0,
29.1, 37.8, 44.0, 60.4, 64.0, 122.3, 123.7 134.3, 135.1, 136.0, 139.7, 147.4,
150.0, 150.7, 151.5, 153.5, 170.5; MS (ESI) m/z 286.5 [(M-fumarate)™,
M=C, gH16CIN3DO C4H40,].  Anal. (CuoHaoCINSOL), 40

C, H, N.
oooooao
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Ooo0o0ooag
2—x%Y—3" — (2’ —IgpAFdu—4° T —vrUT=)) FruoamtRNFI
T EE (5 3)

00000000000 ; *H NMR (500 MHz, METHANOL-d,)

d

8.87 (d, J = 1.74 Hz, 1H), 8.65 (d, J = 1.74 Hz, 1H), 8.33

(d, J =5.23 Hz, 1H), 8.22 - 8.23 (m, 1H), 7.72 (td, J = 1.70,

5.32 Hz, 1H), 7.52 (s, 1H), 6.671 (s, 2H), 4.63 (br s, 1H), 4.35 - 4.37 (br s,
1H), 3.55-3.57 (m, 1H), 3.57 (d, J = 5.93 Hz, 1H), 2.50 (d, J =

9.76 Hz, 3H), 2.52 (d, J = 9.76 Hz, 3H), 2.21 (s, 6H), 1.98 - 2.16 (m,

17H), 1.87 - 1.908 (m, 6H); *3C (500 MHz, METHANOL-d,)

d 27.3, 29.1, 37.7, 44.0, 60.4, 64.0,

108.6, 121.2, 135.1, 136.0, 139.7, 147.3, 149.5, 149.6, 150.6, 170.5; MS (ESI)
m/z 270.2 [(M-fumarate)®, M=C,gH;gFN30 C4H,0,]-

Anal. (C,gH5oFN50,0 0.5H,0),

C, H, N.

oooooao

gogoaod

9—xTXxV -3 — (4>  —FUYVY=L) Frun b RAFI T AEE (54)

0 1H NMR (500 MHz, METHANOL-d,) d 8.85 (d, J = 1.74 Hz, 1H), 8.66 - 8.67 (m, 2H)
8.64 (d, J = 2.1 Hz, 1H), 8.21 - 8.22 (m, 1H), 7.83 - 7.84 (m, 2H), 6.69

(s, 2H), 4.63 (d, J = 3.83 Hz, 1H), 4.37 (br s, 1H), 3.57 (dd, J

= 6.10, 9.59 Hz, 1H), 2.52 (dd, J = 9.59, 13.42 Hz, 1H), 2.15 - 2.26 (m,

1H), 1.97 - 2.15 (m, 4H), 1.82 - 1.97 (m, 1H); *3C NMR (500 MHz,

METHANOL-d,) d 27.03, 29.07, 37.72, 44.01, 60.44,

64.00, 123.57, 135.07, 135.33, 135.90, 139.60, 147.17, 147.30, 150.14, 151.06,
170.06; MS (ESI) m/z 252.3 [(M-fumarate)*, M=C,gH,-NgO C,H,0,].

Anal. (C,oH»,N504), C, H, N.
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T—tert—7r XLV IAAR=2L—2—x2FY— [3° — (2—T3I /) r—4-—
AN) =5 —vUV=] —7—TFTH¥vrru [2. 2. 1] ~FF% (56)
N NH2
d b Br > NH, |
=N
Boc X 37 - BOC\N =
N I/N - >~ _N
56 56
oooo0oo
goooo0oooooooooooooooooooboooooooooooooooOog
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0000000000000 NMR (300 MHz, CDClZ) & 1.43 (br
s, 9H), 1.53-1.66 (m, 2H), 1.80-1.91 (m, 3H), 2.01-2.08 (m, 1H), 2.94-2.98 (m,
1H), 4.27 (s, 1H), 4.41 (br s, 1H), 4.76 (s, 2 NH), 6.70 (s, 1H), 6.85 (d, J = 4

.3 Hz, 1H), 7.85 (s, 1H), 8.13 (d, J = 5.3 Hz, 1H), 8.52 (d, J =
67 (d, J =

(cocly) &

1.7 Hz, 1H), 8.
1.2 Hz, 1H); 13C NMR
28.3 (3 C), 28.8, 29.8, 40.4, 45.5, 55.9, 61.8, 79.8,

106.2, 112.3, 132.5, 134.2, 141.2, 145.9, 147.1, 148.8, 149.1, 154.9, 159.1; MS

(ES1) m/z
0o0o0OoO

O O

O OO0 oooOooOoooogooodg
Ooooooooooodg
OO0 oDooo4Qgoooodg
Oooooogogoooodg
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B

N7 .

. _N

55
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byt uoboboobooocobouoboboboooobouoby b0y 0o
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14 NMR (300 MHz, CDClg) & 1.42 (br
.49-1.63 (m, 2H), 1.86-1.98 (m, 3H), 2.00-2.07 (m, 1H), 2.96-3.01 (m,
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1H), 3.92 (s, 3H), 4.30 (s, 1H), 4.42 (br s, 1H), 6.81 (dd, J = 5.7, 2.4 Hz, 1H)
, 7.25 (d, J = 2.2 Hz, 1H), 8.22 (t, J = 1.9 Hz, 1H), 8.53 (d, J = 5.7 Hz, 1H),
8.56 (d, J = 2.0 Hz, 1H), 9.00 (d, J = 2.0 Hz, 1H); 13C NMR

(cocly) & 28.3 (3 C), 28.8, 29.9, 40.2, 45.8, 55.9, 61.8, 79.7,

107.2, 108.6, 132.9, 134.7, 140.9, 146.2, 149.1, 151.1, 155.0, 156.7 166.5; MS

(ES1) m/z 382.
oooooo
oooooogo
000, 00,
oooooogo
oooooogo
oooooogo
ooooooo
ooooogao
oooooo
ooooooo
oooooogao
O TH NMR (300
1

7 (M+H)*.

000O00O00O00BcDDDODOODOOOCOODO
0000000000000 000000000000000000000
00000000000 000000000000, 0000, 0000
0000000000000 00000,000000x0000000
0000000000000 O00O0000000000000000000
000000000000 0000000000000000000000
Dooo0oO0o0oo0ooooo

0’ 0000000000000 000000’ 000000000000

0000000000000
MHz, CDCl3) & 1.50-1.76 (m, 6H), 1.86 (br s, 1H)

.92-1.99 (dd, J = 9.0, 11.2 Hz, 1H), 2.84-2.88 (dd, J = 3.9, 6.9
Hz, 1H), 3.64 (s, 1H), 3.83 (br s 1H), 4.69 (br s, 2H) 6.70 (s, 1H), 6.85 (dd, J
= 1.1, 5.3 Hz, 1H), 7.85 (d, J = 1.7 Hz, 1H), 8.13 (d, J = 5.3 Hz, 1H), 8.55 (d
1.8 Hz, 1H), 8.65 (d, J = 2.0 Hz, 1H): 3C NMR
(cocl) & 30.2, 31.5, 40.4, 45.2, 56.5, 62.8, 106.2, 112.5, 132.9,
134.1, 142.2, 145.6, 147.4, 148.9, 149.3, 159.1; MS (ESI) m/z 267.1 (M+H)™.
0oooooo
00000000’ 0000000000000 0000000 0000000000
000000000000 D00O0D0O0OD0OO00
O *H NMR (300 MHz, CDCl3) & 1.50-1.76 (m, 6H), 1.86 (br s, 1H)
1.92-1.99 (dd, J = 9.0, 11.2 Hz, 1H), 2.84-2.88 (dd, J = 3.9, 6.9
Hz, 1H), 3.64 (s, 1H), 3.83 (br s 1H), 4.69 (br s, 2H) 6.70 (s, 1H), 6.85 (dd, J
= 1.1, 5.3 Hz, 1H), 7.85 (d, J = 1.7 Hz, 1H), 8.13 (d, J = 5.3 Hz, 1H), 8.55 (d
1.8 Hz, 1H), 8.65 (d, J = 2.0 Hz, 1H); 3C NMR
(cocl) & 30.0, 31.3, 40.2, 45.5, 55.2, 56.5, 62.8, 107.3, 108.4,
133.1, 134.6, 141.8, 145.8, 149.4, 151.2, 156.8, 166.4; MS (ESI) m/z 282.5
(M+H) ™.
ooooo

N

N

O0Ooo0oooaoo
O0Ooo0o0ooao

0ooQ
OoO0O0O0' 000’ ° 000000° ' 000000000000000000
afislalls
0000000000000 0000000000000000oO0ooooooond
00000000000000000000000000000000000000
14 NMR (300 MHz, CD50D) & 1.90-2.0
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(m, 4H), 2.10-2.34 (m, 1H), 2.52-2.60 (dd, J = 9.0, 11.2 Hz, 1H),

3.64-3.69 (dd, J = 3.9, 6.9 Hz, 1H), 4.42 (s, 1H), 4.70 (br s 1H), 7.38

(dd, J = 1.6, 6.8 Hz, 1H), 7.49 (s,

1H), 8.01 (d, J = 6.7 Hz, 1H), 8.49

(s, 1H), 8.82 (s, 1H), 8.96 (s, 1H); *3CNMR (CD50D) & 26.8,

28.9, 37.4, 43.9, 60.5, 64.0, 112.5, 112.7, 137.3, 137.4, 140.3, 145.9, 149.9,
153.2; MS (ESI) m/z 267.2 [(M-HCI)*, M = C,gH,gN,0 2HCIT;

Anal. (C4gHo0CILN,O 1.5 H,0),

C, H, N.

ooooo

ooooaoo

ooooooob’ " DooooOoO0o' P 0000000000000 O0O0O0OD0O0O0Oo
oooooo

00000000 D0ODDOD*H NMR (300 MHz, METHANOL-d,) d 8.99 (d, J = 1.74

Hz, 1H) 8.60 (d, J = 1.71 Hz, 1H),

8.51 (d, J = 5.85 Hz, 1H), 7.52 (d, J = 1.8 Hz, 1H), 7.04 (dd, J = 2.4, 5.82 Hz,
1H), 6.68 (s, 1H),

4.60 (d, J = 2.0 Hz, 1H), 4.37 (br s,

1H), 3.98 (s, 3H), 3.57 (dd, J = 3.3,

9.3 Hz, 1H), 2.45-2.53 (m, 1H), 1.86-2.26 (m, 6H); *3C NMR (300 MHz,

METHANOL-d,) d 26.99, 28.84, 37.33, 43.91, 56.32,

60.33, 64.15, 109.52, 110.58, 134.72, 135.87, 138.97, 147.41, 149.72, 152.18,

157.20, 170.89; MS (ESI) m/z 282.4 [(M-fumarate)™, M=C,gH,gFN3O C,H,0,]-

Anal. (C,oH5oFN30,0 0.5H,0),

C, H, N.
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J = 9.0 Hz, 1H), 4.16 (s, 1H), 4.35 (br s, 1H), 7.37 (d, J = 1.7

Hz, 1H), 8.01 (d, J = 2.0 Hz, 1H) 8.86 (s, 2H), 9.18 (s, 1H); =C

NMR (CDCl;) & ; 28.2 (3 C), 28.7, 29.6, 40.2, 44.7, 55.8, 62.1, 79.5,

114.3, 132.1, 132.4, 137.0, 147.5,

154.6, 154.9, 156.6, 157.5; MS (ESI1) m/z 368.4 (M+H)™.
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141.6, 146.7, 156.2, 158.0, 160.5; MS (ESI) m/z 271.6 (M+H)*.
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13¢c NMR (CDCl3) & 30.4, 31.5, 40.5, 44.3, 56.3, 62.8,
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J = 9.0 Hz, 1H), 4.30 (s, 1H), 4.43 (br s, 1H), 7.91 (t, J = 1.9

Hz, 1H), 8.61 (d, J = 1.7 Hz, 1H), 8.70 (d, J = 2.0 Hz, 1H) 8.98 (s,

2H), 9.27 (s, 1H); *3C NMR (CDCl3) & ; 28.4 (3

C), 29.0, 29.8, 40.6, 45.5, 56.2, 61.9, 80.1, 130.1, 131.7, 132.7, 141.9, 145.9
, 149.7,

155.2, 158.2; MS (ESI) m/z 353.5 (M+H)™*.
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= 9.0, 11.2 Hz, 1H), 2.87-2.91 (dd, J = 3.9, 6.9 Hz, 1H), 3.66 (s,

1H), 3.82 (br s 1H), 8.06 (t, J = 2.1 Hz, 1H), 8.65 (d, J = 2.0

Hz, 1H), 8.67 (d, J = 2.0

Hz, 1H), 8.99 (s, 2H) 9.25 (s, 1H); *3C NMR (CDCI;) & 30.3,

31.5, 40.4, 45.1, 56.4, 62.8, 129.8, 131.7, 133.0, 142.8, 145.4, 149.7, 154.9,
157.9; MS (ESI1) m/z 253.3 (M+H)™.
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2.43-2.52 (dd, J = 3.7, 9.40 Hz, 1H), 2.16-2.25 (m, 1H), 1.98-2.15 (m,
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aB [*H] a; [*°1] mg/keg ADsy (pg/ke)
= L NE — NED, EDy, EDs, EDs, F A ME v b
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aB [*H] @, ['*°1] mg/kg ADs, (pg/kg)
IE‘A 2 — PFEDg EDs, EDs, EDs5q 7 A PR v b
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