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All compounds (20-39) were characterized by infrared spectroscopy (IR), high resolution mass spectra
(HRMS), *H and **C nuclear magnetic resonance (NMR) and bidimensional techniques (heteronuclear single-quantum

correlation (HSQC) and heteronuclear multiple bond correlation (HMBC)).
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Figure S1. IR spectrum (KBr) of compound 20.
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Figure S2. Mass spectrum of compound 20.
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Figure S3. *H NMR spectrum (600.00 MHz, CDCls) of compound 20.
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Figure S4. Expanded *H NMR spectrum (600.00 MHz, CDCl5) of compound 20.
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Figure S5. *C NMR spectrum (150.0 MHz, CDCls) of compound 20.
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Figure S6. Expanded *C NMR spectrum (150.0 MHz, CDCl5) of compound 20.
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Figure S7. HSQC of compound 20.
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Figure S8. HMBC of compound 20.
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Figure S11. 'H NMR spectrum (400.00 MHz, CDCI;) of compound 21.
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Figure S12. Expanded "H NMR spectrum (400.00 MHz, CDCI3) of compound 21.
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Figure $13. *C NMR spectrum (100.0 MHz, CDCls) of compound 21.
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Figure S14. Expanded *C NMR spectrum (100.0 MHz, CDCls) of compound 21.
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Figure S15. IR spectrum (KBr) of compound 22.
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Figure S16. Mass spectrum of compound 22.

250 300

350

400

450

miz



34000
32000
30000
28000
26000
24000
22000
20000
18000
16000
14000
12000
10000
8000

6000

4000

2000

2000

16 15 14 13 12 11 10 9 8 7

Figure S17. *H NMR spectrum (400.00 MHz, CDCI;) of compound 22.
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Figure S18. Expanded "H NMR spectrum (400.00 MHz, CDCI3) of compound 22.
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Figure S19. *C NMR spectrum (100.0 MHz, CDCI3) of compound 22.
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Figure S20. Expanded **C NMR spectrum (100.0 MHz, CDCls) of compound 22.
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Figure S22. HMBC of compound 22.
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Figure S23. IR spectrum (KBr) of compound 23.
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Figure S24. Mass spectrum of compound 23.
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Figure S25. *H NMR spectrum (400.00 MHz, CDCI;) of compound 23.
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Figure $26. Expanded "H NMR spectrum (400.00 MHz, CDCI3) of compound 23.
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Figure $27. *C NMR spectrum (100.0 MHz, CDCls) of compound 23.
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Figure S28. Expanded **C NMR spectrum (100.0 MHz, CDCls) of compound 23.
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Figure S29. HSQC of compound 23.
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Figure S30. HMBC of compound 23.
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Figure S31. IR spectrum (KBr) of compound 24.

Inlenss. +MS, 0.1-0.6min #3-34
x10

1.50

1.25
382.9435

0.75
255.0623

181.0611
0.50 353.2657

301.1408

156.1012

0.25

0.00 Ll ) 1 R i
100 150 200 250 300 350 400 450 m/iz

Figure S32. Mass spectrum of compound 24.
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Figure $33. 'H NMR spectrum (400.00 MHz, CDCI;) of compound 24.

7.55
7.54
7.53
7.53
7.50

7.48

i
X
\

R

0.82

SR

=

7.27
7.27
7.26
7.25
7.25
~7.23

\7.23

35000

30000

25000

20000

15000

10000

5000

7.80

f1 (ppm)
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Figure S35. *C NMR spectrum (100.0 MHz, CDCI3) of compound 24.
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Figure S40. Mass spectrum of compound 25.
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Figure S41. *H NMR spectrum (400.00 MHz, CDCI3) of compound 25.
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Figure S42. Expanded "H NMR spectrum (400.00 MHz, CDCI;) of compound 25.
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Figure S44. Expanded **C NMR spectrum (100.0 MHz, CDCls) of compound 25.
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Figure S46. HMBC of compound 25.
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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 T

16 15 14 13 12 11 10 9 7 6
f1 (ppm)

Figure S71. 'H NMR spectrum (400.00 MHz, CDCI;) of compound 29.

NO,

: > O 1=
;3 l / l"
| " |
b
" / al NO; [

9.17
9.16
9.10
9.10
9.09

¢

/

\ .
8.20
8.20
8.19
8.18
8.18
8.17

L

4000
: 13800
3600
‘ 3400
J 3200
; 3000
J 2800
2600
2400
12200
2000
1800
1600
1400
1200
1000
-800
600
400

" ~7J i‘h__—zoo

‘2.17{

e
Q --200
o

T T T T T

92 91 90 89 88 87 86 85 84 83 8
f1 (ppm)

T T

8.1 8.0

N

Figure S72. Expanded *H NMR spectrum (400.00 MHz, CDCls) of compound 29.

37



—173.08
—168.38
—149.10
137.36
130.13
129.60
128.82
128.39
126.45
124.82

|
|

I

24000

22000

20000

18000

16000

14000

12000

10000

8000

6000

4000

2000

110
f1 (ppm)

210 190 170 150 130

Figure S73. *C NMR spectrum (100.0 MHz, CDCls) of compound 29.

—173.08
—168.38
—149.10

NO;
N/O

al NO,

9 80 70

—137.36
~129.60
128.82
128.39
126.45

\

\
124,82

130.13

r-2000

5500

5000

4500

4000

3500

3000

2500

2000

1500

1000

r500

500

148 142
f1 (ppm)

172 166 160 154

Figure S74. Expanded **C NMR spectrum (100.0 MHz, CDCls) of compound 29.



8

4.3

A

Y

-
o,

g3

S

%Transmitance

'hl
o)

44908

-
o

4
L

(=]

S L0LE—

90 L6S I ——=—x

~
SP'88Z)

UL Hapi-
68 LIPL

arere b —

L66LSI—

L5°6601—

8Z'6h0L—

voLe—

29°0%L

ST ees—

Figure S75. IR spectrum (KBr) of compound 30.

4000

3000

2500

2000

Wavenumber (cm-1)

g_

Intens.

X109

15

1.0

0.5

0.0

Lwi

wallyy

L

rnl\[ L\_

LlIuL: ’U.“ll g

’L 0 T

335.9868

+MS, 0.1-0.6min #3-34

100

150

200

Figure S76. Mass spectrum of compound 30.

250

300

350

400

450

m/z

39



9.07
9.06
8.39
8.39
8.37
8.36
8.13
7.53
7.51
7.26

8500
8000
7500
7000
6500
6000
5500
5000
4500
4000
3500
3000
2500
2000
1500
1000
500

11.09-=
217~

=500

T T | T T T T

16 15 14 13 12

7 6 5
f1 (ppm)

Figure S77. *H NMR spectrum (400.00 MHz, CDCI;) of compound 30.

[y
o
(o]

8.39
8.39
8.37
8.36

™~

Q

(o))
s

9,06
8.15
—=, 3813
782
~7.80
753
— 751

/
\

NO, / »

al cl

- .\\-4
= —

FJ

Y J

——
0
e

i

i
~
=
o~

1.00-

——
I\
o
o

e

—7.26

)

k 11000

8500
8000
7500
7000
6500
6000
5500
5000
4500
4000
3500
3000
2500
2000
1500

| 500
-

—r0
~-500

9.2 91 90 89 88 87 86 85 84 83 82 81 80 79 78 77 76 75 74 73 72

f1 (ppm)

Figure S78. Expanded *H NMR spectrum (400.00 MHz, CDCls) of compound 30.



—172.58

~168.23
146.54
140.53
137.90
132.85
131.13
129.38
128.96
127.30
127.08
124.72
124.68
77.34
77.02
76.71

|
|

A__JK l

18000
17000
16000
15000
14000
13000
12000
11000
10000
9000
8000
7000
6000
5000
4000
3000
2000
1000

T T T T T

70 60

110 90 80 50 40 30 20 10 O
f1 (ppm)

210 190 170 150 130

Figure $79. *C NMR spectrum (100.0 MHz, CDCls) of compound 30.

—172.58
—168.23
—146.54
—140.53
—137.90
—132.85

124.72

124.68

129.38
fi128.96
~127.30

\127.08
%

NO,

=z
i
(@]
12472
\124.68

N 5000

cl ]
A

124.5
f1 (ppm)

125.5

_Jh_ﬂ,ﬁj

! ) A A

1000
»uM bl

1000

18000
17000
16000
15000
14000
13000
12000
11000
10000
9000
8000
7000
6000
5000
4000
3000
2000

T T T T T T T T T T T T T

138 134

150 146 142 130 126
f1 (ppm)

174 170 166 162 158 154

Figure S80. Expanded **C NMR spectrum (100.0 MHz, CDCls) of compound 30.



118

120

F122

124

{9.06,126.97i {8_37’127_1,3@ 126

* - 4,128.84’ (7:51,12020 128

6__ 130 é
{7.80,132473' 132 v

134

136

138

+140

H142

144

9.3 9.1 8.9 8.7 8.5 8.3 8.1 7.9 7.7 75 7.3 71
f2 (ppm)
Figure S81. HSQC of compound 30.
+115
~120
{7.81,124. 57} .52,124.58
£9.06,126.97} 4 {8.38,126. 8134 L125
' \ ‘{8 .14,128. 80} 752 129.21
+130
{8.14,137.71 {751,137.66}. 1 135
{9.07,140.35}.1 {8.37,140.42 {7.79,140.35 “
ﬁ | . 140
{9.06,146.43% {8.38,146.41}“' {7.81,146.45“ L145
; 1150
+155
~160
{8.13,168.19‘ 0 r165
{9.06,172.43}.! r170
I
175
~180
185
9.4 9.2 9.0 8.8 8.6 8.4 8.0 78 7.6 7.4 7.2 7.0

Figure S82. HMBC of compound 30.

f1 (ppm)



[=2]
Cl)
1561,00\_

%Transmittance
o
g

w
=]
I
1527.84

144130

1355,83

791,17

723,66

687,49

57920

3500 3000 2500 2000 1500
Wavenumbers (cm-1)

1000

Figure S83. IR spectrum (KBr) of compound 31.

Intens.
x107

0.8

0.6

04

268.0651
0.2

+MS, 0.1-0.6min #8-33

0.0 | Hld ‘lnl FI—" h
100 150 200 250 300 350 400

Figure S84. Mass spectrum of compound 31.

450 miz

43



O,N

£

1.00=
1.054

r2100
2000
1900
1800
1700
1600
1500
1400
1300
1200
1100
1000
900
800
700
600
500
400
300
200
r100

r-100

10.977

T T T T

5 70 65 60 55

T T T T T

40 35 3.0 25 20 15
f1 (ppm)

Figure S85. 'H NMR spectrum (600.00 MHz, CDCI;) of compound 31.

N 11,551

50 45

8.16
8.15
\8.14
8.05
8.04
18,03
\8.02

£
Vs
7

il

1.00
0.97-

1.0

7.56
7.55
7.54

7.53

0.5 0.0 -05

—-7.52
7:51
7.50

/
x

3

2100
2000
1900
1800
1700
1600
1500
1400
1300
1200
1100
1000
900
800
700
600
500
400
300
200
100
0
100

11.05

820 8.15 8.10 8.05 8.00 795 790 0 775 770 7.65

2]

785 7.
f1 (ppm)

Figure S86. Expanded *H NMR spectrum (600.00 MHz, CDCl;) of compound 31.

7.60

7.55 7.50

7.45



oo oOwvolnANNONTT 900
O N O-OMNW~-oW"owm [N K=]
o g MM NG T O NN
~N o T MMMmMmMmMANANAN A NSNS
~ vl vl vl ol vl el el NN
N/ IS rm———" - 800
700
600
500
| 400
r300
200
1 | |
r100
‘ ’ |
: 0
220 200 180 160 140 120 100 80 60 40 20 0
f1 (ppm)
Figure S87. *C NMR spectrum (150.0 MHz, CDCI3) of compound 31.
o o~ o aVwolNANNON <+ 900
& S HORMNOQN® o
a o a A NG T o
~ O < MmN~ N i
i i i Ran b B B B e TR B B i
| | | S P | 800
700
N-O 600
Ly
N
500
O-N
' | 400
Il
300
200
| 1 | |
100
|
ll -0

175 170 165 160 155 150 145 140 135 130 125 120 115
f1 (ppm)

Figure S88. Expanded **C NMR spectrum (150.0 MHz, CDCls) of compound 31.
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Figure S96. Expanded **C NMR spectrum (100.0 MHz, CDCls) of compound 32.
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Figure S99. IR spectrum (KBr) of compound 33.
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Figure S140. Expanded *H NMR spectrum (400.00 MHz, CDCls) of compound 38.
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Figure S141. **C NMR spectrum (100.0 MHz, CDCls) of compound 38.
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Figure S142. Expanded *C NMR spectrum (100.0 MHz, CDCI3) of compound 38.
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Figure S143. HSQC of compound 38.
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Figure S144. HMBC of compound 38.
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Figure S145. IR spectrum (KBr) of compound 39.
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Figure S147. *H NMR spectrum (400.00 MHz, CDClI;) of compound 39.
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Figure S148. Expanded *H NMR spectrum (400.00 MHz, CDCls) of compound 39.
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Figure $149. **C NMR spectrum (100.0 MHz, CDCls) of compound 39.

—174.71
—166.54
—158.34
—138.14
—135.63
/129.60
~129.04
\128.06
—124.49

cl

—120.43
—118.06

—108.21

19000
18000
17000
16000
15000
14000
13000
12000
11000
10000
9000
8000
7000
6000
5000
4000
3000
2000
1000

-1000

145 140 135 130 125
f1 (ppm)

175 170 165 160 155 150

Figure S150. Expanded **C NMR spectrum (100.0 MHz, CDCls) of compound 39.
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Figure S151. HSQC of compound 39.
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Figure S152. HMBC of compound 39.
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