'H, 3C and 'H-'H NOE NMR spectra
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100
f1 (ppm)

S65



s
)—CN
N

NO,

Compound 52

8.40
8.39
8.38
8.37
8.33
8.33
8.31
8.30

|

Ve 7.84
N

21000

{~20000

19000

I~ 18000

17000

- 16000

15000

- 14000

13000

112000

{11000

10000

9000

8000

1~7000

1-6000

5000

4000

3000

2000

1000

1.00
0.99%
103

~ 140.44
. 138.28
_128.42
12753
~ 12450

112.17

7 6
f1 (ppm)

34000

32000

30000

I~ 28000

|- 26000

|- 24000

I-22000

20000

18000

16000

I~ 14000

12000

110000

8000

6000

- 4000

2000

T T T T T T T T T
200 190 180 170 160 150 140 130 120 110

100 90

f1 (ppm)
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S
)—CN
N
COOMe

Compound 53

4.05

45000

{40000

35000

30000

25000

20000

15000

10000

5000

SRYIRAGNRRG
© 00 W WwwaNNN
e——— N
|
|
4
&6 g
S8 A
T T T T T T
4 13 12 11 10 8
o g 888893 3
0 = RN o
8 Q Rn RS =
& a2 i R R i
NSNS

-

53.04

T T T T T T T T T
200 190 180 170 160 150 140 130 120

12000

11000

110000

~9000

8000

|- 7000

- 6000

- 5000

1-4000

- 3000

12000

- 1000

- -1000




s
)—CN
N

Compound 56

dHooYNOWTTMMN °
ZHRRHNGFLITLLY 2
N IRININININININ ~
B | 0000
35000
I 30000
25000
I 20000
15000
10000
: 5000
I
I
-0
A
143 i
333 b
L . . . . . . . . )
4 13 12 11 10 8 7 6 5 0 -1
f1 (ppm)
0 AmaTN T @
S Qinman N @ @
a3 sERRE 2 4 @ 35000
9 fufufu g R ]
~N N [
30000
- 25000
20000
15000
10000
5000
I
I
‘ |
o
r T T T T T T T T T T T T T T T T T T T T
10 200 190 180 170 160 150 140 130 120 110 90 80 70 60 50 30 20 10 0

100
f1 (ppm)
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s
)—CN
N

OMe

Compound 57

RULIERPRYI 7500
7000
- 6500
- 6000
5500
- 5000
I~ 4500
- 4000
- 3500
3000
2500
1-2000
- 1500
- 1000

- 500

0.97-3
102
1041
» - 3003

7 6
f1 (ppm)

S69



S
)—CN
N

OH

Compound 58

U |

5

18

1.0

o

9000

8000

7000

- 6000

- 5000

I~ 4000

- 3000

- 2000

1000

151.56

w*
@

7 6
f1 (ppm)

— 142.34
_-136.16
— 130.98
113.18
112.93
N\ 112.00

£

| ,

T T T T T T
10 200 190 180 170 160 150

T T T T T
140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

S70

30000

28000

26000

24000

22000

120000

18000

16000

- 14000

12000

110000

8000

- 6000

4000

2000

-2000




s
)—CN
N

NH,

Compound 59

7.40
7.38
7.36
7.26
7.24
7.23
7.22
6.81
6.80
6.79
6.78

|t

sy

4.78

100+
0.99-=
0.97=

114000

13000

12000

11000

10000

1-9000

- 8000

- 7000

6000

5000

- 4000

3000

2000

1000

7 6
f1 (ppm)

~143.18
\_141.40
13659
13281
—130.48

_113.49
~ 11037
X 109.94

i
_J\ )
5

3600

- 3400

3200

3000

2800

2600

I-2400

2200

2000

1800

1600

- 1400

1200

1000

800

600

400

200

--200

T T
110 100
f1 (ppm)

T T T T T T T T T
200 190 180 170 160 150 140 130 120

S71



s
)—CN
N

O,N

Compound 60

7500

7000

- 6500

1~6000

5500

5000

4500

1-4000

13500

13000

2500

12000

11500

I~ 1000

500

ANpESE
g 48
4 13 12 1 1o s 5

7 6
1 (ppm)

S72



S
,~—CN

MeOOC N

Compound 61

15000

8.89
8.89
8.31
8.30
8.29
8.28
8.07

|

8.07

8.05

8.05
0:

- 14000

13000

12000

11000

10000

9000

8000

7000

6000

5000

{4000

3000

{2000

1000

0.97-F
1.00-3
1.00.3
3.02-3

T T T

N
S
N}
s
I
15
© 4
-
n
&
w
N
-
S
N

7 6
f1 (ppm)

F- 45000

166.06

152.26
_139.61
~-138.20
—130.57
N 129.07

\ 127.05

— 121.99
112.69
52.88

40000

r 35000

F 30000

r 25000

F 20000

15000

r 10000

r 5000

T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
f1 (ppm)
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HOOC

Compound 62

s
)—CN
N

8.71
8.71
8.70
8.70
8.42
'(8.40
8.24
8.24
8.22
8.21

I e—

0.99%

1.0¢
1.0¢

7000

6500

{6000

5500

5000

4500

{4000

3500

3000

2500

2000

1500

1000

500

— 172.06
—167.13

T T T T T T T T T

7 6
1 (ppm)

151.50
138.73
138.64
—128.77

12521
—123.16
113.28

<

}- 3LVLV

28000

26000

24000

22000

20000

18000

16000

- 14000

12000

10000

8000

6000

{4000

2000

f--2000

T
200

T
190

T
180

T
170

T T T T T T T
160 150 140 130 120 110 100 90 80 70 60 50
f1 (ppm)
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s
)—CN
N

Cl

Compound 63

8.41
8.40
8.38
7.80
7.80
7.78
7.78

L
\
La.
Y

12000

11000

10000

9000

- 8000

7000

- 6000

5000

4000

- 3000

- 2000

1000

1.93 =
1.00=

7 6
f1 (ppm)

I 34000

152.34
~139.43
134.29
124.78
123.86
113.17

z
e
A

32000
30000
28000
26000
- 24000
22000
20000
18000
16000
- 14000
12000
10000
8000

6000

4000

‘ o ‘ 2000

I
il L,

t-2000

T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
1 (ppm)

S

)—CN

N
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Compound 64

8.02
8.02
8.01
7.86
7.84
7.47
7.47
7.45
7.45
2.56

%

13000

12000

11000

10000

9000

8000

7000

6000

5000

{4000

3000

i 2000

1000

098y b
T
o

0.98-x
1.00=
3.07=x

r T T T T T T T T T T T T T T 1

7 6
1 (ppm)

4500

152.91
. 138.58
\ 136.58

-132.60
—113.27
21.64

{4000

3500

3000

2500

2000

1500

1000

500

T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
1 (ppm)

s
)—CN
N

MeO

Compound 65
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33 RRRANRT o
A
9000
I 8000
7000
6000
5000
- 4000
3000
| 2000
1000
A o
& 43 s
s 8 =
2 3 3 b
T T T T T T T T T T T T T 1
13 12 11 10 9 8 4 3 2 1 0 -1

7 6
f1 (ppm)
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s
)—CN
N

HO

Compound 66

9.16

8.07

{ |

8.06
8.05
8.04
7.58
7.57
7.31
7.30
7.29
7.28

[

1.003
0.99.1
1.001

— 158.82
— 154.75
138.03

©

~127.34
—123.72

X

T T T T T T

7 6
1 (ppm)

120.35
~114.01
— 109.56

T T T T T T T
20 210 200 190 180 170 160 150 140

T

130

T T T T T T T T T T T T
120 110 100 90 80 70 60 50 40 30 20 10
1 (ppm)

S78

T
-10

{22000

21000

20000

19000

18000

17000

16000

15000

14000

13000

12000

11000

10000

9000

8000

{7000

6000

5000

{4000

3000

{2000

1000

f--1000

+-2000

- 2uuuu

I 28000

- 26000

24000

{22000

20000

- 18000

- 16000

- 14000

12000

10000

{8000

- 6000

{4000

2000




s
)—CN
N

H,N

Compound 67

5.67

0.97=
1.00-=
1.00-=

2067 @ —

EN
_
%}
-
~
-
=
-
o
©
o
<

6
1 (ppm)

S79

16000

15000

I~ 14000

13000

12000

{11000

10000

9000

8000

- 7000

- 6000

5000

4000

- 3000

12000

1000

--1000




O,N

s
)—CN
N

Compound 68

8.96
8.96
8.96
8.96
8.53
8.53
8.51
8.50
8.40
8.39
8.37
8.37

22000

21000

20000

19000

18000

17000

16000

15000

14000

13000

12000

11000

10000

9000

8000

7000

6000

5000

{4000

3000

{2000

1000

T —

108
1.07=

f--1000

- -2000

EN
=
@
-
N
-
=
-
=)
©
3

—155.43
135.70

s

N\ 126.18

N\ 123.22

~\118.69

11213

T

T

7 6
1 (ppm)

T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110

T
100
1 (ppm)

S&0

6500

6000

5500

5000

4500

{4000

3500

3000

2500

2000

1500

1000

500

- -500




MeOOC

S
)—CN
N

Compound 69

9.06
9.05
9.05
9.05
8.38

8.38
8.36
8.36
8.24
8.23
8.21
8.21

093 b

1.00=
1.00=

3.02=

165.52
154.19
—141.14
135.81

L] iHH

@ -

113.24

T

7 6
1 (ppm)

T

52.81

N

T T T T T T T T T
210 200 190 180 170 160 150 140 130

T
120

100
1 (ppm)

S81

[ ecuuu

21000

20000

19000

18000

17000

16000

15000

- 14000

13000

12000

11000

10000

9000

8000

7000

6000

5000

4000

3000

2000

1000

-1000

11000

10000

9000

8000

7000

6000

5000

4000

3000

2000

1000




HOOC

s
)—CN
N

Compound 70

24000

—8.88
8.26
8.24
8.23
8.23
8.21
8.21

|

23000
{22000
21000
20000
19000
18000
17000
16000
15000
14000
13000
12000
11000
10000
9000
8000
7000
6000
5000
{4000
3000
2000
1000

t-1000

1.00=  —n
2183 ===
T
(=)

f--2000

r T T T T T T T T T T T T T T 1

7 6
f1 (ppm)

9000

— 168.42
153.53
_139.48
135.82
135.78
124.92
124.29
113.83

—129.35

<
L

8500

8000

7500

7000

6500

6000

5500

5000

4500

4000

3500

3000

2500

2000

1500

1000

500

-500

T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
1 (ppm)

S82



s
)—CN
N

Compound 72

8.10
8.08
7.76
7.76
7.76
7.76
7.75
7.47
7.47
7.45
7.45
2.55

28000

26000

24000

22000

20000

18000

16000

- 14000

12000

10000

8000

6000

{4000

2000

100/
0.98w
1.02
A
3122

150.64
135.81

"\ 139.68

]

X

T T T T T T T T

o -

7 6
f1 (ppm)

135.42
- 129.94

Ve 121.35
—113.30
21.98

I

7500

7000

6500

6000

5500

5000

4500

4000

3500

3000

2500

2000

1500

1000

500

-500

T T T T T T T
200 190 180 170 160 150 140

T T T T
130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

S83



MeO S

»~—CN
N

Compound 73

— 388

097
0981
1.00-1

- 19000

- 18000

- 17000

- 16000

- 15000

- 14000

113000

12000

I-11000

- 10000

1-9000

1-8000

- 7000

- 6000

- 5000

I-4000

I-3000

1-2000

- 1000

HO

s
)—CN
N

Compound 74

10.53

7 6
f1 (ppm)

1.00-T
0975
105

I~ 7000

- 6500

6000

- 5500

5000

-4500

4000

- 3500

3000

2500

2000

- 1500

1000

500

--500

7 6
f1 (ppm)
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s
)—CN
N

Compound 75

787
X785
7.16
7.5
6.98
6.97
6.96
6.95
—6.13

7
ke

T 1
g E g
T T T T T T T T
12 11 10 9 8 7 6 5
f1 (ppm)
n @ oo SN @n o
8 {3 g8 8% 8
S d @ N AR N
g ¢ 8 RE BT 8
2 I 9 N8 B3 S
. [

L

12000

11000

10000

9000

8000

7000

6000

5000

{4000

3000

2000

1000

12000

11000

10000

9000

8000

7000

6000

5000

4000

3000

2000

1000

F-1000

T T T T T T T T T
180 170 160 150 140 130 120 110 100 90 80 70
f1 (ppm)
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NO,
S
)—CN
N

Compound 76

8.75
8.75
8.73
8.73
8.71

|

8.70
8.69
8.68
8.09
8.07
8.05

28000

26000

24000

22000

20000

18000

16000

- 14000

12000

10000

8000

6000

{4000

2000

ox
1.00-x

r T T T T T T T T T T T T T T 1

EN
-
@
-
o
-
=
-
o
©

7 6
f1 (ppm)

154.65
113.25

75000

_-143.63
N 142.76
13273
"\ 129.56
~\-125.75

70000

65000

60000

55000

50000

45000

{40000

35000

30000

25000

20000

15000

10000

5000

+-5000

-10000

T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
f1 (ppm)
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COOMe
S
,)—CN
N

Compound 77

0.7
0.95%
1.00-x

4.07

2.96-T

165.58
153.25
~141.04
135.70
130.14
130.04
- 127.88
_-124.78

113.13

T T T

7 6
f1 (ppm)

a A

53.30

17000

16000

15000

14000

13000

12000

11000

10000

9000

8000

{7000

6000

5000

{4000

3000

2000

1000

f- 45000

- 40000

F 35000

F 30000

F 25000

20000

r 15000

r 10000

5000

T T T T T T T T T
10 200 190 180 170 160 150 140 130 120

T T T T
110 100
f1 (ppm)

S87



COOH
S
,)—CN
N

Compound 78

8.33
8.31
8.21
8.19
7.79
7.77
7.75

/3
<
§

0.94
0.98-%
1.00=

166.51
151.89
—141.05
— 135.07
128.73
127.94
"\ 126.66
113.97

£

T T T

7 6
f1 (ppm)

A .

6500

6000

5500

5000

4500

{4000

3500

3000

2500

2000

1500

1000

500

-500

12000

11000

10000

9000

8000

7000

6000

5000

4000

3000

2000

1000

-1000

r T T T T T T T T T
10 200 190 180 170 160 150 140 130 120

T T T T
110 100
1 (ppm)

S8&8



@:S}CN
N

Compound 80

8.07
8.05
7.59
7.57
7.55
743

|

<

1.003

1.03g
1.00%

7.42
7.42
7.41
7.41
7.40

-

3.07=x

18000

17000

16000

15000

14000

13000

12000

11000

10000

9000

8000

7000

6000

5000

4000

3000

2000

1000

152.35

136.26

<

136.13
~\-132.25

128.68

128.30

X

©

~122.85

113.26

T

T

7 6
f1 (ppm)

21.48

T T T T T
200 190 180 170 160

150

140

130

120

T
100
1 (ppm)

S&9

12000

11000

10000

9000

8000

7000

6000

5000

{4000

3000

{2000

1000

f--1000




OMe
S
,)—CN
N

Compound 81

7.83
7.83
7.81
7.81
7.61
7.59
7.57
7.02
7.00
4.03

28000

{ .
<

- 26000

24000

22000

20000

18000

16000

14000

12000

10000

8000

6000

4000

2000

0.99=
1.00-=
1.021
3.07=

T T T T T T T T T

«
=
w
~N
-
o
o

6
f1 (ppm)

154.30
153.94
—137.24
—129.11
—124.89
\ 11756
~113.21
10774
56.36

<

12000

11000

10000

9000

8000

7000

6000

5000

{4000

3000

2000

1000

t-1000

T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
f1 (ppm)

S90



OH
S
,)—CN
N

Compound 82

7.86
7.85

-LA
\ 7.49

7.83

7.83
7.53
7.51

7.00
7.00

¥

6.98
6.98
5.80

21000

20000

19000

18000

17000

16000

15000

- 14000

13000

12000

11000

10000

9000

8000

7000

6000

5000

{4000

3000

{2000

- 1000

1.00=

1.00-T

—154.44
— 150.50

137.30

\ 129.01

—123.73

117.87
113.14
112.49

/

<

6
f1 (ppm)

6500

6000

5500

5000

4500

{4000

3500

3000

2500

2000

1500

1000

500

-500

T T T T T
200 190 180 170 160

T
150

T
140

T
130

T
120

T
110

T
100 90
1 (ppm)

S91



NH,
S
)—CN
N

Compound 83

7.72
7.71
7.70
7.69
7.49

)

7.47

\7.45

6.92
6.92
6.90
6.90

It

4.02

- 28000

26000

24000

22000

20000

18000

16000

14000

12000

10000

8000

- 6000

4000

2000

0.99=
1.03-x

1.00-=

153.74
— 140.88
—135.43
—129.19
— 122.68

Ve 116.04

113.19
113.08

T
7

<

T T

6
f1 (ppm)

28000

26000

24000

22000

20000

18000

16000

14000

12000

10000

8000

6000

4000

2000

-2000

T T T T T T T T T
200 190 180 170 160 150 140 130 12

0

T

T T T

110 100 20 80

f1 (ppm)

S92



0
)—CN
N

COOMe

Compound 86

3.99

85000

80000

75000

70000

65000

60000

55000

50000

45000

{40000

35000

30000

25000

20000

15000

10000

5000

0.974
0.98¢
100

200 b

T T T T T T T

164.29

150.76
13845
< 13823
—129.04
\ 12862
— 12393
— 11501
— 108.69

T

7 6
f1 (ppm)

A

52.75

7500

7000

6500

6000

5500

5000

4500

4000

3500

3000

2500

2000

1500

1000

500

-500

T T T T T T T T T
10 200 190 180 170 160 150 140 130 120 110

T

100
f1 (ppm)

S93



0
)—CN
N

MeOOC

Compound 94

|-25000

24000

53
53
31
30
28
28
70
68
—3.96

23000
22000
21000
20000
I 19000
18000
17000
I 16000
I 15000
I 14000
13000
12000
11000
I 10000
9000
8000
7000
6000
- 5000
4000
3000
i 2000
1000

r-1000

0957
0.99.7
1.00-T

f--2000

T T T T T T T T T T
7 6
1 (ppm)

r=ouu

165.70

152.95
_-139.58
- 138.49
~ 130.60

N\ 12921
_-124.10
11160
—108.73

52.79

{4000

3500

3000

2500

2000

1500

1000

500

T T T T T T T T T T T T
10 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
f1 (ppm)

S94



HOOC N
Compound 95

FRERMARREEES
PR EET IS
e Y 13000
12000
11000
- 10000
9000
8000
7000
6000
5000
- 4000
3000
2000
1000
J o
g 4
A3 3 t--1000
T T T T T T T T T T T T |
4 13 12 11 10 9 8 7 5 4 3 0 -1
1 (ppm)
0 = —“w we u —
o < ©= ©Oo 9 N o
NN Il 5000
4500
4000
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