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1H NMR of compound 3b
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1H NMR of compound 3c
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1H NMR of compound 3d
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1H NMR of compound 3e

E

16 15

T T T T T

14 13 12 11 10 9

13C NMR of compound 3e

—157.25
—148. 46

e

3000
2000
1000

|
0 o v g

3800
3600
3400
3200
3000
r2800
r2600
2400
2200
r2000
1800
~1600
1400
r1200
r1000
r800

600

400

r200

—200
~—-400

200 180 160 140 120
1 (ppm)

100 80 60 40



1H NMR of compound 3f
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1H NMR of compound 3g
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1H NMR of compound 3h
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1H NMR of compound 3i
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1H NMR of compound 3j

AW N | -

~10000

r9000

8000

7000

6000

5000

4000

3000

2000

~1000

16 15

T T T T

14 13 12

13C NMR of compound 3j

—154. 64
—148.23
133.22
129.47
—126.91

I
e

N

~139.54
137.26
~133.22

]

30. 14

129. 47

127. 44

126. 63

118. 37

3000

2000
1000

cl

135
1 (ppm)

T

125

LN DA ot oo | )

3400
r3200
3000
2800
2600
2400
r2200
r2000
-1800
~1600
1400
r1200
1000
800

600

400

r200

=200

T T T T T

100 80
(ppm)

200 180 160 140 120
f1

10



1H NMR of compound 3k

~13000
~12000
~11000
~10000
r9000
8000
7000
6000
5000
4000
3000
2000

r1000

— M~V MO S O WS O
N~ ~—— OO0 M 000w
0 60 06 68 06 60 I I M P I P P e
e il
1]
b Il
P Nt
N il
1l
Br c;o Sos8810
g4 O fig &
1 (ppm)
] -L A_)JKRJ\_ J
|
M~ <0 O
oo OoOOoO oo
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1
1 (ppm)
13C NMR of compound 3k
— o oo oNO
— ™M o-~0 0 0
5% AnS? e 33% o oo
[ b KNS ¥
NP7 IR R
\ 1
. ‘ 2000
& j__LO
130
f1
o (ppm)
I
| Il
200 180 160 140 120 100 80 60 40 20 0
1 (ppm)

11

r—1000

6500

6000

5500

5000

4500

4000

3500

3000

r2500

2000

1500

~1000

500

—500




1H NMR of compound 3l
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1H NMR of compound 3m
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1H NMR of compound 3n
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1H NMR of compound 30
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1H NMR of compound 3p
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1H NMR of compound 3q
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H NMR of compound 3r
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1H NMR of compound 3s
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1H NMR of compound 3t
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1H NMR of compound 3u
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1H NMR of compound 3v
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1H NMR of compound 3w
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1H NMR of compound 3x
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1H NMR of compound 3y
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1H NMR of compound 3z
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1H NMR of compound 3aa
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1H NMR of compound 4a
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1H NMR of compound 4b
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1H NMR of compound 4c
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1H NMR of compound 4d
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1H NMR of compound 4e
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1H NMR of compound 4f
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1H NMR of compound 4g
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1H NMR of compound 4h
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1H NMR of compound 4i

8.18
8.18
8.16
18. 14
17.99
7. 81
L7.79
L7.72
17.70
L7.56
L7.56
L7.54
7.54
7,52
——47.49
7. 49
1-7. 49
7. 47
7. 38
17.37
17.36
\7.35

[
I
[

AN | 1

[t
- |IH)G
M

2.59

~40000

35000

~30000

25000

20000

~15000

~10000

5000

16 15 14 13 12 11 10

13C NMR of compound 4i

oo~ — 0O
\ [Tel-4} O—m
~go i)
oy o N
P ! |/r:/J
]
il

—157. 36
—148.57
~136.52
127, 61
—118.28

-—118.28

15000

10000

5000

—22.02

T T T T T T T

120 100 80
1 (ppm)

200 180 160 140

36

~16000
r15000
14000
13000
~12000
~11000
~10000
r9000
8000
7000
6000
5000
4000
3000
2000
~1000




1H NMR of compound 4j
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1H NMR of compound 4k
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1H NMR of compound 4l
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1H NMR of compound 4m
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