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General information 

 

The degree of purity for compounds 16, 22, 31, 32, 33, 34 and 35, in which considerable amounts of solvent 

were in evidence, was calculated on the dry basis, i.e., disregarding the peaks of the solvents. In these compounds, the 

calculated solvent content was: 16, 9.5% diethyl ether and 1.7% dichloromethane; 22, 1.1% dichloromethane; 31, 

16.0% dichloromethane and 2.1% diethyl ether; 32, 3.5% dichloromethane and 7.6% diethyl ether; 33, 3.3% 

dichloromethane and 10.3% diethyl ether; 34, 2.0% dichloromethane; 35, 11.2% dichloromethane. The calculation took 

into account the molecular weight and the contribution of all the hydrogens attributed to the compounds and to the 

solvents, by using the program TopSpin® 3.5. 
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Figure S1. 1H NMR spectrum (500 MHz, CDCl3) of compound 1. 

 

 

 

Figure S2. 13C{1H} NMR spectrum (126 MHz, CDCl3) of compound 1. 
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Figure S3. High resolution mass spectrum of compound 1. 

 

 

 

Figure S4. 1H NMR spectrum (500 MHz, CDCl3) of compound 2. 
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Figure S5. 13C{1H} NMR spectrum (126 MHz, CDCl3) of compound 2. 

 

 

 

Figure S6. HSQC correlation map of compound 2. 
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Figure S7. HMBC correlation map of compound 2. 

 

 

 

Figure S8. High resolution mass spectrum of compound 2. 
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Figure S9. Infrared spectrum (ATR) of compound 2. 

 

 

 

Figure S10. 1H NMR spectrum (500 MHz, CDCl3) of compound 3. 
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Figure S11. 13C{1H} NMR spectrum (126 MHz, CDCl3) of compound 3. 

 

 

 

Figure S12. High resolution mass spectrum of compound 3. 
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Figure S13. Infrared spectrum (ATR) of compound 3. 

 

 

 

Figure S14. 1H NMR spectrum (500 MHz, CDCl3) of compound 4. 
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Figure S15. 13C{1H} NMR spectrum (126 MHz, CDCl3) of compound 4. 

 

 

 

Figure S16. High resolution mass spectrum of compound 4. 
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Figure S17. Infrared spectrum (ATR) of compound 4. 

 

 

 

Figure S18. 1H NMR spectrum (500 MHz, CDCl3) of compound 5. 
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Figure S19. 13C{1H} NMR spectrum (126 MHz, CDCl3) of compound 5. 

 

 

 

Figure S20. High resolution mass spectrum of compound 5. 

230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm

ppm

1
9

2
.7

3

133134135136137138139140141142143144145146147148149 ppm

1
3

2
.8

0

1
3

4
.0

4

1
3

9
.4

7
1

3
9

.7
4

1
4

5
.9

8

115116117118119120121122123124125126127128129130131132 ppm

1
1

4
.5

6

1
1

9
.6

6

1
2

0
.8

6

1
2

3
.1

8

1
2

5
.2

2

1
2

7
.1

8
1

2
7

.2
5

1
2

8
.9

5

1
3

0
.4

2
1

3
0

.5
0

55.255.455.655.8 ppm

5
5

.4
7

162 ppm

1
6

2
.1

3

416.0833
1+

432.0559 437.1829

+MS, 0.1min #4

0.0

0.2

0.4

0.6

0.8

1.0

1.2

6x10
Intens.

390 400 410 420 430 440 m/z

C
22

H
19

O
4
NS

 
[M + K] +

error: 24.9 ppm

C
22

H
19

O
4
NS

 
[M + Na] +

error: 22.6 ppm

C
22

H
19

O
4
NS

 
[M + H] +

error: 27.8 ppm



12 

 

3800 3600 3400 3200 3000 2800 2600 2400 2200 2000 1800 1600 1400 1200 1000 800

Wavenumber (cm-1)

60

65

70

75

80

85

90

95

100
A

rb
itr

a
ry

3
0
6
1

2
9
3
6

2
8
4
3

1
7
0
0

1
6
8
1

1
4
6
1

1
4
2
3

1
3
7
4

1
1
2
9

1
1
1
6

1
0
5
1

8
9
2

8
1
3

 

Figure S21. Infrared spectrum (ATR) of compound 5. 

 

 

 

Figure S22. 1H NMR spectrum (500 MHz, CDCl3) of compound 6. 
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Figure S23. 13C{1H} NMR spectrum (126 MHz, CDCl3) of compound 6. 

 

 

 

Figure S24. High resolution mass spectrum of compound 6. 
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Figure S25. Infrared spectrum (ATR) of compound 6. 

 

 

 

Figure S26. 1H NMR spectrum (500 MHz, CDCl3) of compound 7. 
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Figure S27. 13C{1H} NMR spectrum (126 MHz, CDCl3) of compound 7. 

 

 

 

Figure S28. High resolution mass spectrum of compound 7. 
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Figure S29. Infrared spectrum (ATR) of compound 7. 

 

 

 

Figure S30. 1H NMR spectrum (500 MHz, CDCl3) of compound 8. 
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Figure S31. 13C{1H} NMR spectrum (126 MHz, CDCl3) of compound 8. 

 

 

 

Figure S32. High resolution mass spectrum of compound 8. 
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Figure S33. Infrared spectrum (ATR) of compound 8. 

 

 

 

Figure S34. 1H NMR spectrum (500 MHz, CDCl3) of compound 9. 
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Figure S35. 13C{1H} NMR spectrum (126 MHz, CDCl3) of compound 9. 

 

 

 

Figure S36. High resolution mass spectrum of compound 9. 
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Figure S37. Infrared spectrum (ATR) of compound 9. 

 

 

 

Figure S38. 1H NMR spectrum (500 MHz, CDCl3) of compound 10. 
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Figure S39. 13C{1H} NMR spectrum (126 MHz, CDCl3) of compound 10. 

 

 

 

Figure S40. NOE differential spectrum of compound 10. 
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Figure S41. COSY correlation map of compound 10. 

 

 

 

Figure S42. HSQC correlation map of compound 10. 
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Figure S43. HMBC correlation map of compound 10. 

 

 

 

Figure S44. High resolution mass spectrum of compound 10. 
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Figure S45. Infrared spectrum (ATR) of compound 10. 

 

 

 

Figure S46. 1H NMR spectrum (500 MHz, CDCl3) of compound 11. 
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Figure S47. 13C{1H} NMR spectrum (126 MHz, CDCl3) of compound 11. 

 

 

 

Figure S48. NOE differential spectrum of compound 11. 

 

 

Figure S49. High resolution mass spectrum of compound 11. 
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Figure S50. Infrared spectrum (ATR) of compound 11. 

 

 

 

Figure S51. 1H NMR spectrum (500 MHz, CDCl3) of compound 12. 
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Figure S52. 13C{1H} NMR spectrum (126 MHz, CDCl3) of compound 12. 

 

 

 

Figure S53. NOE differential spectrum of compound 12. 

 

 

Figure S54. High resolution mass spectrum of compound 12. 
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Figure S55. Infrared spectrum (ATR) of compound 12. 

 

 

 

Figure S56. 1H NMR spectrum (500 MHz, CDCl3) of compound 13. 
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Figure S57. 13C{1H} NMR spectrum (126 MHz, CDCl3) of compound 13. 

 

 

 

Figure S58. NOE differential spectrum of compound 13. 

 

 

Figure S59. High resolution mass spectrum of compound 13. 
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Figure S60. Infrared spectrum (ATR) of compound 13. 

 

 

 

Figure S61. 1H NMR spectrum (500 MHz, CDCl3) of compound 14. 
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Figure S62. 13C{1H} NMR spectrum (126 MHz, CDCl3) of compound 14. 

 

 

 

Figure S63. NOE differential spectrum of compound 14. 

 

 

Figure S64. High resolution mass spectrum of compound 14. 
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Figure S65. Infrared spectrum (ATR) of compound 14. 

 

 

 

Figure S66. 1H NMR spectrum (500 MHz, CDCl3) of compound 15. 
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Figure S67. 13C{1H} NMR spectrum (126 MHz, CDCl3) of compound 15. 

 

 

 

Figure S68. NOE differential spectrum of compound 15. 

 

 

Figure S69. High resolution mass spectrum of compound 15. 
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Figure S70. Infrared spectrum (ATR) of compound 15. 

 

 

 

Figure S71. 1H NMR spectrum (500 MHz, CDCl3) of compound 16. 
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Figure S72. 13C{1H} NMR spectrum (126 MHz, CDCl3) of compound 16. 

 

 

 

Figure S73. NOE differential spectrum of compound 16. 

 

 

Figure S74. High resolution mass spectrum of compound 16. 
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Figure S75. Infrared spectrum (ATR) of compound 16. 

 

 

 

Figure S76. 1H NMR spectrum (500 MHz, CDCl3) of compound 17. 
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Figure S77. 13C{1H} NMR spectrum (126 MHz, CDCl3) of compound 17. 

 

 

 

Figure S78. NOE differential spectrum of compound 17. 

 

 

Figure S79. High resolution mass spectrum of compound 17. 
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Figure S80. Infrared spectrum (ATR) of compound 17. 

 

 

 

Figure S81. 1H NMR spectrum (500 MHz, CDCl3) of compound 18. 
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Figure S82. 13C{1H} NMR spectrum (126 MHz, CDCl3) of compound 18. 

 

 

 

Figure S83. NOE differential spectrum of compound 18. 

 

 

Figure S84. High resolution mass spectrum of compound 18. 
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Figure S85. Infrared spectrum (ATR) of compound 18. 

 

 

 

Figure S86. 1H NMR spectrum (500 MHz, CDCl3) of compound 19. 
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Figure S87. 13C{1H} NMR spectrum (126 MHz, CDCl3) of compound 19. 

 

 

 

Figure S88. NOE differential spectrum of compound 19. 

 

 

Figure S89. High resolution mass spectrum of compound 19. 
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Figure S90. Infrared spectrum (ATR) of compound 19. 

 

 

 

Figure S91. 1H NMR spectrum (500 MHz, CDCl3) of compound 20. 
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Figure S92. 13C{1H} NMR spectrum (126 MHz, CDCl3) of compound 20. 

 

 

 

Figure S93. NOE differential spectrum of compound 20. 

 

 

Figure S94. High resolution mass spectrum of compound 20. 
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Figure S95. Infrared spectrum (ATR) of compound 20. 

 

 

 

Figure S96. 1H NMR spectrum (500 MHz, CDCl3) of compound 21. 
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Figure S97. 13C{1H} NMR spectrum (126 MHz, CDCl3) of compound 21. 

 

 

 

Figure S98. NOE differential spectrum of compound 21. 

 

 

Figure S99. High resolution mass spectrum of compound 21. 
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Figure S100. Infrared spectrum (ATR) of compound 21. 

 

 

 

Figure S101. 1H NMR spectrum (500 MHz, CDCl3) of compound 22. 
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Figure S102. 13C{1H} NMR spectrum (126 MHz, CDCl3) of compound 22. 

 

 

 

Figure S103. NOE differential spectrum of compound 22. 

 

 

Figure S104. High resolution mass spectrum of compound 22. 
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Figure S105. Infrared spectrum (ATR) of compound 22. 

 

 

 

Figure S106. 1H NMR spectrum (500 MHz, CDCl3) of compound 23. 
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Figure S107. 13C{1H} NMR spectrum (126 MHz, CDCl3) of compound 23. 

 

 

 

Figure S108. NOE differential spectrum of compound 23. 

 

 

Figure S109. High resolution mass spectrum of compound 23. 
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Figure S110. Infrared spectrum (ATR) of compound 23. 

 

 

 

Figure S111. 1H NMR spectrum (500 MHz, CDCl3) of compound 24. 
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Figure S112. 13C{1H} NMR spectrum (126 MHz, CDCl3) of compound 24. 

 

 

 

Figure S113. NOE differential spectrum of compound 24. 

 

 

Figure S114. High resolution mass spectrum of compound 24. 
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Figure S115. Infrared spectrum (ATR) of compound 24. 

 

 

 

Figure S116. 1H NMR spectrum (500 MHz, CDCl3) of compound 25. 
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Figure S117. 13C{1H} NMR spectrum (126 MHz, CDCl3) of compound 25. 

 

 

 

Figure S118. NOE differential spectrum of compound 25. 

 

 

Figure S119. High resolution mass spectrum of compound 25. 
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Figure S120. Infrared spectrum (ATR) of compound 25. 

 

 

 

Figure S121. 1H NMR spectrum (500 MHz, CDCl3) of compound 26. 
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Figure S122. 13C{1H} NMR spectrum (126 MHz, CDCl3) of compound 26. 

 

 

 

Figure S123. NOE differential spectrum of compound 26. 

 

 

Figure S124. High resolution mass spectrum of compound 26. 
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Figure S125. Infrared spectrum (ATR) of compound 26. 

 

 

 

Figure S126. 1H NMR spectrum (500 MHz, CDCl3) of compound 27. 
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Figure S127. 13C{1H} NMR spectrum (126 MHz, CDCl3) of compound 27. 

 

 

 

Figure S128. NOE differential spectrum of compound 27. 

 

 

Figure S129. High resolution mass spectrum of compound 27. 
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Figure S130. Infrared spectrum (ATR) of compound 27. 

 

 

 

Figure S131. 1H NMR spectrum (500 MHz, CDCl3) of compound 28. 
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Figure S132. 13C{1H} NMR spectrum (126 MHz, CDCl3) of compound 28. 

 

 

 

Figure S133. NOE differential spectrum of compound 28. 

 

 

Figure S134. High resolution mass spectrum of compound 28. 
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Figure S135. Infrared spectrum (ATR) of compound 28. 

 

 

 

Figure S136. 1H NMR spectrum (500 MHz, CDCl3) of compound 29. 
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Figure S137. 13C{1H} NMR spectrum (126 MHz, CDCl3) of compound 29. 

 

 

 

Figure S138. NOE differential spectrum of compound 29. 

 

 

Figure S139. High resolution mass spectrum of compound 29. 
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Figure S140. Infrared spectrum (ATR) of compound 29. 

 

 

 

Figure S141. 1H NMR spectrum (500 MHz, CDCl3) of compound 30. 
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Figure S142. 13C{1H} NMR spectrum (126 MHz, CDCl3) of compound 30. 

 

 

 

Figure S143. NOE differential spectrum of compound 30. 

 

 

Figure S144. High resolution mass spectrum of compound 30. 
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Figure S145. Infrared spectrum (ATR) of compound 30. 

 

 

 

Figure S146. 1H NMR spectrum (500 MHz, CDCl3) of compound 31. 
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Figure S147. 13C{1H} NMR spectrum (126 MHz, CDCl3) of compound 31. 

 

 

 

Figure S148. NOE differential spectrum of compound 31. 

 

 

Figure S149. High resolution mass spectrum of compound 31. 
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Figure S150. Infrared spectrum (ATR) of compound 31. 

 

 

 

Figure S151. 1H NMR spectrum (500 MHz, CDCl3) of compound 32. 

-0.511.5 11.0 10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 ppm

7.707.757.807.857.907.958.008.058.108.158.208.258.30 ppm

7
.7

5
2

7
.7

5
4

7
.7

6
9

7
.7

7
0

7
.8

0
0

7
.8

0
2

7
.8

0
4

7
.8

0
6

7
.8

0
8

7
.8

1
6

7
.8

1
8

7
.8

2
0

7
.8

2
2

7
.8

2
4

7
.8

8
1

7
.8

8
4

7
.8

9
6

7
.8

9
9

8
.1

2
3

8
.1

2
4

8
.1

2
5

8
.1

2
6

8
.1

2
7

8
.1

2
9

8
.1

2
9

8
.1

3
1

8
.1

3
9

8
.1

4
1

8
.1

4
1

8
.1

4
3

8
.1

4
3

8
.1

4
5

8
.1

4
6

8
.1

4
7

8
.2

3
8

8
.2

4
3

8
.2

4
8

1
.0

1
.0

1
.0

1
.0

1
.0

7.357.407.457.507.557.607.657.70 ppm

7
.3

1
0

7
.3

1
2

7
.3

2
5

7
.3

2
7

7
.3

4
0

7
.3

4
3

7
.5

0
1

7
.5

1
4

7
.5

1
6

7
.5

1
6

7
.5

1
8

7
.5

2
8

7
.5

3
1

7
.5

3
3

7
.5

4
4

7
.5

4
6

7
.5

4
8

7
.5

6
6

7
.5

7
0

7
.5

7
4

7
.5

7
8

7
.5

8
1

7
.5

8
3

7
.5

8
5

7
.5

8
6

7
.5

8
8

7
.5

9
1

7
.5

9
6

7
.5

9
7

7
.6

0
1

7
.6

2
8

1
.1

2
.1

3
.1

1
.0

7.057.107.157.207.257.30 ppm

7
.0

2
6

7
.0

3
2

7
.0

3
6

7
.0

4
5

7
.0

4
9

7
.0

5
5

7
.1

2
3

7
.1

2
6

7
.1

3
0

7
.1

3
6

7
.1

3
9

7
.1

4
0

7
.1

4
3

7
.1

4
6

7
.2

1
9

7
.2

2
2

7
.2

2
4

7
.2

2
6

7
.2

3
7

7
.2

3
9

7
.2

4
1

7
.2

5
0

7
.2

5
2

7
.2

5
4

7
.2

5
7

7
.2

6
7

2
.1

2
.1

2
.1

0
.9

6.556.606.656.706.756.806.856.90 ppm

6
.7

0
7

1
.0



67 

 

 

Figure S152. 13C{1H} NMR spectrum (126 MHz, CDCl3) of compound 32. 

 

 

 

Figure S153. NOE differential spectrum of compound 32. 

 

 

Figure S154. High resolution mass spectrum of compound 32. 
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Figure S155. Infrared spectrum (ATR) of compound 32. 

 

 

 

Figure S156. 1H NMR spectrum (500 MHz, CDCl3) of compound 33. 
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Figure S157. 13C{1H} NMR spectrum (126 MHz, CDCl3) of compound 33. 

 

 

 

Figure S158. NOE differential spectrum of compound 33. 

 

 

Figure S159. High resolution mass spectrum of compound 33. 
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Figure S160. Infrared spectrum (ATR) of compound 33. 

 

 

 

Figure S161. 1H NMR spectrum (500 MHz, CDCl3) of compound 34. 
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Figure S162. 13C{1H} NMR spectrum (126 MHz, CDCl3) of compound 34. 

 

 

 

Figure S163. NOE differential spectrum of compound 34. 

 

 

Figure S164. High resolution mass spectrum of compound 34. 
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Figure S165. Infrared spectrum (ATR) of compound 34. 

 

 

 

Figure S166. 1H NMR spectrum (500 MHz, CDCl3) of compound 35. 
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Figure S167. 13C{1H} NMR spectrum (126 MHz, CDCl3) of compound 35. 

 

 

 

Figure S168. NOE differential spectrum of compound 35. 

 

 

Figure S169. High resolution mass spectrum of compound 35. 
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Figure S170. Infrared spectrum (ATR) of compound 35. 

 

 

 

Figure S171. 1H NMR spectrum (500 MHz, CDCl3) of compound 36. 
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Figure S172. 13C{1H} NMR spectrum (126 MHz, CDCl3) of compound 36. 

 

 

 

Figure S173. NOE differential spectrum of compound 36. 

 

 

Figure S174. High resolution mass spectrum of compound 36. 
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Figure S175. Infrared spectrum (ATR) of compound 36. 

 

 

 

Figure S176. 1H NMR spectrum (500 MHz, CDCl3) of compound 37. 
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Figure S177. 13C{1H} NMR spectrum (126 MHz, CDCl3) of compound 37. 

 

 

 

Figure S178. NOE differential spectrum of compound 37. 

 

 

Figure S179. High resolution mass spectrum of compound 37. 
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Figure S180. Infrared spectrum (ATR) of compound 37. 

 

 

 

Figure S181. 1H NMR spectrum (500 MHz, CDCl3) of compound 38. 

 

-0.511.5 11.0 10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 ppm

7.907.958.008.058.108.158.208.258.30 ppm

7
.9

2
0

7
.9

2
3

7
.9

3
5

7
.9

3
8

7
.9

6
7

7
.9

7
1

7
.9

7
5

8
.2

7
4

8
.2

7
6

8
.2

7
9

8
.2

8
1

8
.2

9
0

8
.2

9
2

8
.2

9
5

8
.2

9
7

1
.0

1
.0

1
.0

7.487.507.527.547.567.587.607.627.647.667.687.707.727.74 ppm

7
.5

1
2

7
.5

1
3

7
.5

1
6

7
.5

1
7

7
.5

2
8

7
.5

2
9

7
.5

3
2

7
.5

3
3

7
.5

3
5

7
.5

3
8

7
.5

4
4

7
.5

4
7

7
.5

4
8

7
.5

5
1

7
.5

5
4

7
.5

5
9

7
.5

6
2

7
.5

6
4

7
.5

6
7

7
.5

7
4

7
.5

7
7

7
.5

7
9

7
.6

1
1

7
.6

2
7

7
.6

4
3

7
.6

4
5

4
.0

2
.0

7.227.247.267.287.307.327.347.367.387.407.427.447.46 ppm

7
.2

2
5

7
.2

2
8

7
.2

4
0

7
.2

4
4

7
.2

5
6

7
.2

5
9

7
.2

6
1

7
.2

7
8

7
.2

8
0

7
.2

8
2

7
.2

8
4

7
.2

9
6

7
.2

9
7

7
.3

0
9

7
.3

1
1

7
.3

1
2

7
.3

1
6

7
.3

6
5

7
.3

6
9

7
.3

7
8

7
.3

8
0

7
.3

8
2

7
.3

8
4

7
.3

9
4

7
.3

9
7

7
.4

1
2

7
.4

1
4

7
.4

1
5

7
.4

1
7

7
.4

1
9

7
.4

2
7

7
.4

2
9

7
.4

3
1

7
.4

3
3

7
.4

3
4

1
.0

0
.9

2
.0

1
.0

1
.0

6.756.806.856.906.957.007.057.107.157.20 ppm

6
.7

5
4

6
.7

5
8

6
.7

7
0

6
.7

7
3

6
.9

1
0

6
.9

6
3

6
.9

6
6

6
.9

7
8

6
.9

8
1

6
.9

9
3

6
.9

9
6

7
.1

1
7

7
.1

2
0

7
.1

2
3

7
.1

2
7

7
.1

3
4

7
.1

3
5

7
.1

3
7

7
.1

4
0

7
.1

4
3

1
.0

1
.0

1
.0

2
.0



79 

 

 

Figure S182. 13C{1H} NMR spectrum (126 MHz, CDCl3) of compound 38. 

 

 

 

Figure S183. NOE differential spectrum of compound 38. 

 

 

Figure S184. High resolution mass spectrum of compound 38. 
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Figure S185. Infrared spectrum (ATR) of compound 38. 

 

 

 

Figure S186. 1H NMR spectrum (500 MHz, CDCl3) of compound 39. 
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Figure S187. 13C{1H} NMR spectrum (126 MHz, CDCl3) of compound 39. 

 

 

 

Figure S188. NOE differential spectrum of compound 39. 

 

 

Figure S189. High resolution mass spectrum of compound 39. 
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Figure S190. Infrared spectrum (ATR) of compound 39. 

 

 

 

Figure S191. 1H NMR spectrum (500 MHz, CDCl3) of compound 40. 

-0.511.5 11.0 10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 ppm

7.757.807.857.907.958.008.058.108.15 ppm

7
.8

8
6

7
.8

8
8

7
.8

8
9

7
.8

9
1

7
.9

0
2

7
.9

0
4

7
.9

0
6

1
.0

7.457.507.557.607.657.70 ppm

7
.4

8
7

7
.4

8
9

7
.4

9
6

7
.4

9
9

7
.5

0
0

7
.5

0
1

7
.5

0
3

7
.5

0
5

7
.5

1
1

7
.5

1
3

7
.5

1
6

7
.5

1
9

7
.5

2
5

7
.5

2
6

7
.5

2
9

7
.5

2
9

7
.5

3
1

7
.5

4
0

7
.5

4
2

7
.5

4
8

7
.5

5
7

7
.5

6
2

7
.5

6
6

7
.5

7
6

7
.5

7
9

7
.5

8
4

4
.1

1
.0

2
.0

7.107.127.147.167.187.207.227.247.267.287.307.327.347.36 ppm

7
.1

0
5

7
.1

0
8

7
.1

1
0

7
.1

1
1

7
.1

1
4

7
.1

2
1

7
.1

2
3

7
.1

2
4

7
.1

2
7

7
.1

3
0

7
.1

8
4

7
.1

8
7

7
.2

0
0

7
.2

0
3

7
.2

1
5

7
.2

1
8

7
.2

2
7

7
.2

3
0

7
.2

3
2

7
.2

3
4

7
.2

4
5

7
.2

4
7

7
.2

4
9

7
.2

6
0

7
.2

6
2

7
.2

6
5

7
.3

3
3

7
.3

3
8

7
.3

4
5

7
.3

4
8

7
.3

5
0

7
.3

5
4

7
.3

6
0

7
.3

6
5

2
.0

1
.1

3
.0

1
.0

6.756.806.856.906.957.007.05 ppm

6
.7

4
8

6
.7

5
1

6
.7

6
3

6
.7

6
6

6
.9

2
8

6
.9

3
1

6
.9

4
4

6
.9

4
6

6
.9

5
4

6
.9

5
9

6
.9

6
2

7
.0

0
7

7
.0

0
8

7
.0

1
2

7
.0

1
3

7
.0

1
6

7
.0

1
7

7
.0

2
5

7
.0

2
6

7
.0

2
9

7
.0

3
1

7
.0

3
4

7
.0

3
5

1
.0

2
.1

2
.1



83 

 

 

Figure S192. 13C{1H} NMR spectrum (126 MHz, CDCl3) of compound 40. 

 

 

 

Figure S193. NOE differential spectrum of compound 40. 

 

 

Figure S194. High resolution mass spectrum of compound 40. 
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Figure S195. Infrared spectrum (ATR) of compound 40. 

 

 

 

Figure S196. 1H NMR spectrum (500 MHz, CDCl3) of compound 41. 
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Figure S197. 13C{1H} NMR spectrum (126 MHz, CDCl3) of compound 41. 

 

 

 

Figure S198. NOE differential spectrum of compound 41. 

 

 

Figure S199. High resolution mass spectrum of compound 41. 
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Figure S200. Infrared spectrum (ATR) of compound 41. 
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Table S1. 1H NMR spectral data assignments for the compounds 14 to 17 in CDCl3. Structures were presented in 

Scheme 2 

Hydrogen 
 1H (mult., J in Hz, H) 

14 15 16 17 

H3 7.70 (dd, 0.98, 8.13, 

1H) 

7.71 (dd, 0.98, 

8.18, 1H) 

7.70 (dd, 0.90, 8.15, 

1H) 

7.71 (dd, 1.05, 8.20, 1H) 

H4 7.54-7.59 (m, 4H) 7.57 (ddd, 1.66, 

7.36, 8.16, 1H) 

7.54 (ddd, 1.73, 7.30, 

8.20, 1H) 

7.54 (ddd, 1.66, 7.36, 

8.19, 1H) 

H5 7.28-7.34 (m, 3H) 7.28-7.34 (m, 5H) 7.27-7.31 (m, 3H) 7.27-7.32 (m, 3H) 

H6 7.92 (dd, 1.73, 7.83, 

1H) 

7.90 (dd, 1.63, 

7.83, 1H) 

7.88 (dd, 1.63, 7.83, 

1H) 

7.89 (dd, 1.65, 7.80, 1H) 

H9 7.54-7.59 (m, 4H) 7.59 (s, 1H) 7.50 (s, 1H) 7.52 (s, 1H) 

H10 6.48 (d, 0.75, 1H) 6.53 (d, 0.75, 1H) 6.55 (d, 0.60, 1H) 6.56 (d, 0.60, 1H) 

H12/H16 – 7.28-7.34 (m, 5H) 7.03-7.06 (m, 2H) 7.10-7.13 (m, 4H) 

H13/H15 – 8.25-8.28 (m, 2H) 7.53-7.56 (m, 2H) 7.37-7.40 (m, 2H) 

H12 8.04 (t, 1.95, 1H) – – – 

H14 8.28 (ddd, 0.88, 2.25, 

8.23, 1H) 

– – – 

H15 7.54-7.59 (m, 4H) – – – 

H16 7.40-7.42 (m, 1H) – – – 

H18/H22 7.28-7.34 (m, 3H) 7.28-7.34 (m, 5H) 7.27-7.31 (m, 3H) 7.27-7.32 (m, 3H) 

H19/H21 6.79-6.82 (m, 2H) 6.78-6.81 (m, 2H) 6.76-6.79 (m, 2H) 6.77-6.80 (m, 2H) 

H24/H28 7.09-7.12 (m, 2H) 7.10-7.12 (m, 2H) 7.10-7.13 (m, 2H) 7.10-7.13 (m, 4H) 

H25/H27 7.24-7.27 (m, 2H) 7.22-7.26 (m, 2H) 7.19-7.23 (m, 2H) 7.19-7.23 (m, 2H) 

H26 7.54-7.59 (m, 4H) 7.53 (tt, 1.23, 7.49, 

1H) 

7.49 (tt, 1.20, 7.46, 1H) 7.49 (tt, 1.25, 7.45, 1H) 

CH2 3.96 (q, 7.02, 2H) 3.96 (q, 7.02, 2H) 3.95 (q, 7.00, 2H) 3.95 (q, 7.00, 2H) 

CH3 1.37 (t, 6.98, 3H) 1.37 (t, 7.00, 3H) 1.36 (t, 7.00, 3H) 1.36 (t, 7.00, 3H) 
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Table S2. 1H NMR spectral data assignments for the compounds 18 to 21 in CDCl3. Structures were presented in 

Scheme 2 

Hydrogen 
 1H (mult., J in Hz, H) 

18 19 20 21 

H3 7.71 (d, 8.10, 1H) 7.71 (dd, 0.95, 

8.25, 1H) 

7.71 (dd, 0.85, 8.20, 

1H) 

7.71 (dd, 0.80, 8.15, 1H) 

H4 7.54-7.58 (m, 3H) 7.57 (ddd, 1.65, 

7.43, 8.13, 1H) 

7.53-7.57 (m, 3H) 7.55 (ddd, 1.65, 7.38, 8.18, 

1H) 

H5 7.30-7.34 (m, 3H) 7.29-7.34 (m, 5H) 7.29 (dt, 1.07, 7.50, 

1H) 

7.28-7.33 (m, 3H) 

H6 7.93 (dd, 1.50, 7.80, 

1H) 

7.91 (dd, 1.65, 

7.85, 1H) 

7.89 (dd, 1.63, 7.78, 

1H) 

7.89 (dd, 1.58, 7.83, 1H) 

H9 7.59 (s, 1H) 7.60 (s, 1H) 7.51 (s, 1H) 7.53 (s, 1H) 

H10 6.50 (s, 1H) 6.54 (s, 1H) 6.56 (s, 1H) 6.57 (s, 1H) 

H12/H16 – 7.29-7.34 (m, 5H) 7.03-7.06 (m, 2H) 7.10-7.13 (m, 4H) 

H13/H15 – 8.25-8.28 (m, 2H) 7.53-7.57 (m, 3H) 7.37-7.40 (m, 2H) 

H12 8.04 (t, 1.98, 1H) – – – 

H14 8.28 (dd, 1.88, 8.23, 

1H) 

– – – 

H15 7.54-7.58 (m, 3H) – – – 

H16 7.42 (d, 7.70, 1H) – – – 

H18/H22 7.30-7.34 (m, 3H) 7.29-7.34 (m, 5H) 7.30-7.33 (m, 2H) 7.28-7.33 (m, 3H) 

H19/H21 6.81-6.84 (m, 2H) 6.80-6.83 (m, 2H) 6.78-6.81 (m, 2H) 6.78-6.81 (m, 2H) 

H24/H28 7.11-7.13 (m, 2H) 7.10-7.13 (m, 2H) 7.10-7.13 (m, 2H) 7.10-7.13 (m, 4H) 

H25/H27 7.24-7.29 (m, 2H) 7.22-7.26 (m, 2H) 7.19-7.23 (m, 2H) 7.19-7.23 (m, 2H) 

H26 7.54-7.58 (m, 3H) 7.53 (tt, 1.17, 7.46, 

1H) 

7.48-7.51 (m, 1H) 7.49 (tt, 1.23, 7.48, 1H) 

CH3 3.75 (s, 3H) 3.77 (s, 3H) 3.74 (s, 3H) 3.74 (s, 3H) 
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Table S3. 1H NMR spectral data assignments for the compounds 22 to 25 in CDCl3. Structures were presented in 

Scheme 2 

Hydrogen 
 1H (mult., J in Hz, H) 

22 23 24 25 

H3 7.70 (dd, 0.83, 8.18, 

1H) 

7.71 (dd, 1.00, 

8.20, 1H) 

7.71 (dd, 0.80, 

8.20, 1H) 

7.71 (dd, 0.93, 8.18, 1H) 

H4 7.55-7.61 (m, 3H) 7.59 (ddd, 1.68, 

7.35, 8.18, 1H) 

7.54-7.58 (m, 3H) 7.56 (ddd, 1.68, 7.35, 8.18, 1H) 

H5 7.32-7.37 (m, 3H) 7.33-7.36 (m, 3H) 7.31 (dt, 1.13, 

7.59, 1H) 

7.31 (ddd, 1.14, 7.36, 7.79, 1H) 

H6 7.91 (dd, 1.55, 7.80, 

1H) 

7.90 (dd, 1.60, 

7.75, 1H) 

7.88 (dd, 1.58, 

7.78, 1H) 

7.88 (dd, 1.60, 7.80, 1H) 

H9 7.62 (s, 1H) 7.63 (s, 1H) 7.53 (s, 1H) 7.56 (s, 1H) 

H10 6.49 (s, 1H) 6.55 (s, 1H) 6.57 (s, 1H) 6.58 (s, 1H) 

H12/H16 – 7.29-7.32 (m, 2H) 7.00-7.03 (m, 2H) 7.07-7.10 (m, 2H) 

H13/H15 – 8.27-8.29 (m, 2H) 7.54-7.58 (m, 3H) 7.38-7.41 (m, 2H) 

H12 8.02 (t, 1.93, 1H) – – – 

H14 8.30 (dd, 2.18, 8.28, 

1H) 

– – – 

H15 7.55-7.61 (m, 3H) – – – 

H16 7.36-7.39 (m, 1H) – – – 

H18/H22 7.32-7.37 (m, 3H) 7.33-7.36 (m, 3H) 7.34-7.37 (m, 2H) 7.34-7.37 (m, 2H) 

H19/H21 7.24-7.30 (m, 4H) 7.27-7.29 (m, 2H) 7.24-7.27 (m, 2H) 7.24-7.27 (m, 2H) 

H24/H28 7.09-7.11 (m, 2H) 7.09-7.12 (m, 2H) 7.10-7.12 (m, 2H) 7.10-7.12 (m, 2H) 

H25/H27 7.24-7.30 (m, 4H) 7.22-7.26 (m, 2H) 7.19-7.23 (m, 2H) 7.19-7.23 (m, 2H) 

H26 7.55-7.61 (m, 3H) 7.54 (tt, 1.25, 7.50, 

1H) 

7.50 (tt, 1.21, 7.48, 

1H) 

7.50 (tt, 1.60, 7.80, 1H) 
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Table S4. 1H NMR spectral data assignments for the compounds 26 to 29 in CDCl3. Structures were presented in 

Scheme 2 

Hydrogen 
 1H (mult., J in Hz, H) 

26 27 28 29 

H3 7.70 (dd, 1.03, 8.18, 

1H) 

7.72 (dd, 0.73, 

8.08, 1H) 

7.71 (dd, 0.95, 

8.20, 1H) 

7.71 (dd, 0.78, 8.18, 1H) 

H4 7.55-7.61 (m, 3H) 7.59 (ddd, 1.66, 

7.36, 8.14, 1H) 

7.54-7.58 (m, 3H) 7.54-7.58 (m, 1H) 

H5 7.34 (ddd, 1.11, 7.41, 

7.74, 1H) 

7.33 (dd, 1.08, 

7.59, 1H) 

7.31 (ddd, 1.09, 

7.44, 7.74, 1H) 

7.31 (dt, 1.10, 7.55, 1H) 

H6 7.91 (dd, 1.62, 7.83, 

1H) 

7.90 (dd, 1.55, 

7.85, 1H) 

7.88 (dd, 1.55, 

7.80, 1H) 

7.88 (dd, 1.60, 7.80, 1H) 

H9 7.62 (s, 1H) 7.64 (s, 1H) 7.53 (s, 1H) 7.56 (s, 1H) 

H10 6.47 (s, 1H) 6.53 (s, 1H) 6.55 (s, 1H) 6.56 (s, 1H) 

H12/H16 – 7.28-7.32 (m, 4H) 7.00-7.03 (m, 2H) 7.07-7.10 (m, 2H) 

H13/H15 – 8.27-8.30 (m, 2H) 7.54-7.58 (m, 3H) 7.38-7.43 (m, 4H) 

H12 8.03 (t, 1.32, 1H) – – – 

H14 8.30 (ddd, 0.84, 2.21, 

8.24, 1H) 

– – – 

H15 7.55-7.61 (m, 3H) – – – 

H16 7.36-7.38 (m, 1H) – – – 

H18/H22 7.28-7.30 (m, 2H) 7.28-7.32 (m, 4H) 7.27-7.30 (m, 2H) 7.28-7.31 (m, 2H) 

H19/H21 7.43-7.45 (m, 2H) 7.43-7.46 (m, 2H) 7.40-7.43 (m, 2H) 7.38-7.43 (m, 4H) 

H24/H28 7.08-7.11 (m, 2H) 7.10-7.12 (m, 2H) 7.10-7.12 (m, 2H) 7.10-7.12 (m, 2H) 

H25/H27 7.24-7.28 (m, 2H) 7.23-7.27 (m, 2H) 7.19-7.23 (m, 2H) 7.19-7.23 (m, 2H) 

H26 7.55-7.61 (m, 3H) 7.54 (tt, 1.16, 7.45, 

1H) 

7.50 (tt, 1.23, 7.48, 

1H) 

7.50 (tt, 1.25, 7.46, 1H) 
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Table S5. 1H NMR spectral data assignments for the compounds 30 to 33 in CDCl3. Structures were presented in 

Scheme 2 

Hydrogen 
 1H (mult., J in Hz, H) 

30 31 32 33 

H3 7.50-7.54 (m, 3H) 7.51-7.56 (m, 3H) 7.46-7.55 (m, 5H) 7.54 (dd, 1.13, 8.13, 1H) 

H4 7.50-7.54 (m, 3H) 7.51-7.56 (m, 3H) 7.46-7.55 (m, 5H) 7.49 (ddd, 1.59, 7.21, 

8.14, 1H) 

H5 7.36 (ddd, 2.50, 5.95, 

7.80, 1H) 

7.36 (ddd, 2.11, 

6.29, 7.81, 1H) 

7.32 (dt, 1.20, 7.48, 

1H) 

7.32 (ddd, 1.29, 7.26, 

7.71, 1H) 

H6 7.96-7.98 (m, 1H) 7.96 (dd, 1.35, 7.90, 

1H) 

7.93 (dd, 1.58, 7.83, 

1H) 

7.93 (dd, 1.53, 7.78, 1H) 

H9 7.54 (s, 1H) 7.54 (s, 1H) 7.46 (s, 1H) 7.48 (s, 1H) 

H10 6.89 (s, 1H) 6.87 (s, 1H) 6.91 (s, 1H) 6.92 (s, 1H) 

H12/H16 – 7.28-7.31 (m, 2H) 7.01-7.04 (m, 2H) 7.08-7.11 (m, 2H) 

H13/H15 – 8.23-8.26 (m, 2H) 7.46-7.55 (m, 5H) 7.35-7.37 (m, 2H) 

H12 7.93 (t, 2.10, 1H) – – – 

H14 8.25 (ddd, 1.09, 2.21, 

8.19, 1H) 

– – – 

H15 7.58 (t, 7.93, 1H) – – – 

H16 7.47-7.50 (m, 1H) – – – 

H19 6.99 (dd, 0.85, 8.35, 

1H) 

6.96 (dd, 0.80, 8.35, 

1H) 

6.93 (dd, 0.70, 8.20, 

1H) 

6.93 (dd, 0.95, 8.35, 1H) 

H20 7.24-7.30 (m, 3H) 7.24-7.28 (m, 3H) 7.20-7.25 (m, 3H) 7.20-7.25 (m, 3H) 

H21 6.71 (dt, 1.08, 7.49, 

1H) 

6.73 (dt, 0.97, 7.51, 

1H) 

6.69 (dt, 0.93, 7.51, 

1H) 

6.69 (dt, 1.10, 7.54, 1H) 

H22 6.81 (dd, 1.60, 7.70, 

1H) 

6.84 (dd, 1.60, 7.70, 

1H) 

6.82 (dd, 1.50, 7.60, 

1H) 

6.83 (dd, 1.55, 7.70, 1H) 

H24/H28 7.13-7.16 (m, 2H) 7.13-7.15 (m, 2H) 7.13-7.16 (m, 2H) 7.13-7.15 (m, 2H) 

H25/H27 7.24-7.30 (m, 3H) 7.24-7.28 (m, 3H) 7.20-7.25 (m, 3H) 7.20-7.25 (m, 3H) 

H26 7.50-7.54 (m, 3H) 7.51-7.56 (m, 3H) 7.46-7.55 (m, 5H) 7.48 (tt, 1.28, 7.43, 1H) 

CH3 3.92 (s, 3H) 3.92 (s, 3H) 3.93 (s, 3H) 3.93 (s, 3H) 
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Table S6. 1H NMR spectral data assignments for the compounds 34 to 37 in CDCl3. Structures were presented in 

Scheme 2 

Hydrogen 
 1H (mult., J in Hz, H) 

34 35 36 37 

H3 7.75 (dd, 0.95, 8.20, 

1H) 

7.77 (dd, 0.73, 

8.18, 1H) 

7.76 (dd, 0.75, 8.20, 

1H) 

7.76 (dd, 0.63, 8.18, 1H) 

H4 7.60 (ddd, 1.65, 

7.47, 8.18, 1H) 

7.61 (ddd, 1.69, 

7.34, 8.16, 1H) 

7.58 (ddd, 1.66, 7.39, 

8.14, 1H) 

7.57 (ddd, 1.66, 7.41, 

8.11, 1H) 

H5 7.35 (ddd, 1.09, 

7.41, 7.79, 1H) 

7.33-7.37 (m, 3H) 7.33 (dt, 1.08, 7.59, 1H) 7.32 (dt, 1.05, 7.59, 1H) 

H6 7.93 (dd, 1.58, 7.83, 

1H) 

7.91 (dd, 1.43, 

7.73, 1H) 

7.89 (dd, 1.50, 7.80, 

1H) 

7.89 (dd, 1.60, 7.85, 1H) 

H9 7.72 (s, 1H) 7.73 (s, 1H) 7.63 (s, 1H) 7.65 (s, 1H) 

H10 6.63 (s, 1H) 6.69 (s, 1H) 6.71 (s, 1H) 6.72 (s, 1H) 

H12/H16 – 7.33-7.37 (m, 3H) 7.02-7.06 (m, 2H) 7.10-7.13 (m, 2H) 

H13/H15 – 8.29-8.32 (m, 2H) 7.57-7.60 (m, 2H) 7.41-7.43 (m, 2H) 

H12 8.03 (t, 1.98, 1H) – – – 

H14 8.31 (ddd, 0.85, 

2.20, 8.25, 1H) 

– – – 

H15 7.62 (t, 7.98, 1H) – – – 

H16 7.40-7.43 (m, 1H) – – – 

H18 8.21 (t, 2.48, 1H) 8.22 (t, 2.55, 1H) 8.24 (t, 2.35, 1H) 8.24 (t, 2.53, 1H) 

H20 8.16 (dddd, 0.70, 

1.05, 2.23, 8.20, 1H) 

8.15-8.17 (m, 1H) 8.12-8.15 (m, 1H) 8.11-8.14 (m, 1H) 

H21 7.55 (t, 7.95, 1H) 7.54-7.59 (m, 2H) 7.50-7.55 (m, 2H) 7.49-7.54 (m, 2H) 

H22 7.84 (tdd, 0.94, 1.89, 

7.79, 1H) 

7.83 (tdd, 0.96, 

1.93, 7.80, 1H) 

7.81 (tdd, 0.96, 1.91, 

7.84, 1H) 

7.81 (tdd, 0.95, 1.90, 7.85, 

1H) 

H24/H28 7.13-7.16 (m, 2H) 7.12-7.15 (m, 2H) 7.12-7.15 (m, 2H) 7.13-7.16 (m, 2H) 

H25/H27 7.27-7.30 (m, 2H) 7.25-7.29 (m, 2H) 7.22-7.26 (m, 2H) 7.21-7.25 (m, 2H) 

H26 7.57-7.60 (m, 1H) 7.54-7.59 (m, 2H) 7.50-7.55 (m, 2H) 7.49-7.54 (m, 2H) 
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Table S7. 1H NMR spectral data assignments for the compounds 38 to 41 in CDCl3. Structures were presented in 

Scheme 2 

Hydrogen 
 1H (mult., J in Hz, H) 

38 39 40 41 

H3 7.51 (ddd, 0.45, 

1.50, 8.05, 1H) 

7.51 (ddd, 0.55, 

1.53, 8.08, 1H) 

7.49-7.53 (m, 3H) 7.49-7.53 (m, 3H) 

H4 7.53-7.58 (m, 2H) 7.52-7.56 (m, 2H) 7.49-7.53 (m, 3H) 7.49-7.53 (m, 3H) 

H5 7.38 (ddd, 1.51, 

7.06, 7.76, 1H) 

7.37 (ddd, 1.51, 

7.06, 7.74, 1H) 

7.34 (ddd, 3.55, 5.05, 

7.75, 1H) 

7.34 (ddd, 3.35, 5.23, 

7.75, 1H) 

H6 7.91 (ddd, 0.50, 

1.58, 7.78, 1H) 

7.90 (ddd, 0.51, 

1.59, 7.76, 1H) 

7.86-7.89 (m, 1H) 7.86-7.89 (m, 1H) 

H9 7.66 (s, 1H) 7.66 (s, 1H) 7.56 (s, 1H) 7.59 (s, 1H) 

H10 6.86 (s, 1H) 6.90 (s, 1H) 6.91 (s, 1H) 6.91 (s, 1H) 

H12/H16 – 7.31-7.34 (m, 2H) 7.03-7.06 (m, 2H) 7.09-7.13 (m, 5H) 

H13/H15 – 8.28-8.31 (m, 2H) 7.56-7.59 (m, 2H) 7.40-7.43 (m, 2H) 

H12 7.99 (t, 1.98, 1H) – – – 

H14 8.29 (ddd, 0.90, 

2.20, 8.23, 1H) 

– – – 

H15 7.63 (t, 7.98, 2H) – – – 

H16 7.44 (tdd, 0.85, 

1.70, 7.70, 1H) 

– – – 

H19 7.74 (dd, 1.28, 

7.98, 1H) 

7.72 (dd, 1.33, 

7.98, 1H) 

7.70 (dd, 1.23, 7.98, 

1H) 

7.70 (dd, 1.38, 7.98, 1H) 

H20 7.14 (ddd, 1.60, 

7.43, 7.83, 1H) 

7.14 (dt, 1.63, 

7.73, 1H) 

7.09-7.13 (m, 3H) 7.09-7.13 (m, 5H) 

H21 7.01 (dt, 1.32, 

7.63, 1H) 

7.01 (dt, 1.30, 

7.60, 1H) 

6.98 (dt, 1.23, 7.61, 1H) 6.98 (dt, 1.48, 7.60, 1H) 

H22 6.74 (dd, 1.53, 

7.83, 1H) 

6.74 (dd, 1.58, 

7.88, 1H) 

6.74 (dd, 1.48, 7.83, 

1H) 

6.75 (dd, 1.75, 7.85, 1H) 

H24/H28 7.11-7.14 (m, 2H) 7.11-7.14 (m, 2H) 7.09-7.13 (m, 3H) 7.09-7.13 (m, 5H) 

H25/H27 7.27-7.31 (m, 2H) 7.25-7.29 (m, 2H) 7.22-7.26 (m, 2H) 7.22-7.26 (m, 2H) 

H26 7.53-7.58 (m, 2H) 7.52-7.56 (m, 2H) 7.49-7.53 (m, 3H) 7.49-7.53 (m, 3H) 
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Table S8. 1H NMR spectral data assignments for the compounds 42 to 45 in CDCl3. Structures were presented in 

Scheme 2 

Hydrogen 
 1H (mult., J in Hz, H) 

42 43 44 45 

H3 7.51-7.58 (m, 4H) 7.51-7.57 (m, 4H) 7.48-7.54 (m, 4H) 7.49-7.54 (m, 4H) 

H4 7.51-7.58 (m, 4H) 7.51-7.57 (m, 4H) 7.48-7.54 (m, 4H) 7.49-7.54 (m, 4H) 

H5 7.38 (ddd, 1.76, 

6.76, 7.76, 1H) 

7.37 (ddd, 1.91, 6.66, 

7.74, 1H) 

7.35 (ddd, 2.60, 5.98, 

7.75, 1H) 

7.35 (ddd, 2.46, 6.09, 

7.76, 1H) 

H6 7.93 (dd, 1.40, 

7.70, 1H) 

7.92 (ddd, 0.55, 1.50, 

7.78, 1H) 

7.88-7.91 (m, 1H) 7.89-7.91 (m, 1H) 

H9 7.64 (s, 1H) 7.65 (s, 1H) 7.55 (s, 1H) 7.57 (s, 1H) 

H10 6.91 (s, 1H) 6.94 (s, 1H) 6.95 (s, 1H) 6.96 (s, 1H) 

H12/H16 – 7.26-7.32 (m, 4H) 7.01-7.04 (m, 2H) 7.08-7.11 (m, 2H) 

H13/H15 – 8.27-8.30 (m, 2H) 7.56-7.58 (m, 2H) 7.40-7.43 (m, 2H) 

H12 7.97 (t, 2.00, 1H) – – – 

H14 8.29 (ddd, 0.94, 

2.19, 8.14, 1H) 

– – – 

H15 7.63 (t, 8.08, 1H) – – – 

H16 7.42 (tdd, 0.85, 

1.70, 7.70, 1H) 

– – – 

H19 7.51-7.58 (m, 4H) 7.51-7.57 (m, 4H) 7.48-7.54 (m, 4H) 7.49-7.54 (m, 4H) 

H20 7.24 (dt, 1.52, 7.75, 

1H) 

7.23 (ddd, 1.59, 7.49, 

7.96, 1H) 

7.20 (dt, 1.55, 7.73, 1H) 7.20 (ddd, 1.51, 7.44, 

7.96, 1H) 

H21 6.98 (dt, 1.40, 7.65, 

1H) 

6.98 (td, 1.28, 7.64, 1H) 6.94 (dt, 1.32, 7.61, 1H) 6.95 (dt, 1.30, 7.58, 1H) 

H22 6.76 (dd, 1.68, 

7.83, 1H) 

6.76 (dd, 1.55, 7.85, 1H) 6.76 (dd, 1.58, 7.83, 1H) 6.76 (dd, 1.35, 7.75, 1H) 

H24/H28 7.12-7.14 (m, 2H) 7.12-7.14 (m, 2H) 7.10-7.13 (m, 2H) 7.11-7.13 (m, 2H) 

H25/H27 7.28-7.32 (m, 2H) 7.26-7.32 (m, 4H) 7.23-7.26 (m, 2H) 7.23-7.26 (m, 2H) 

H26 7.51-7.58 (m, 4H) 7.51-7.57 (m, 4H) 7.48-7.54 (m, 4H) 7.49-7.54 (m, 4H) 
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Table S9. 13C NMR spectral data assignments of C7, C9, C10, C12 and C16 for the compounds 14 to 45 in CDCl3. 

Structures were presented in Scheme 2 

Carbon 
Compound 

14 15 16 17 

C7 182.36 182.33 182.72 182.71 

C9 136.66 136.66 138.62 138.57 

C10 59.55 59.53 59.60 59.59 

C12/C16 125.17/134.48 130.60 131.50 131.33 

 
18 19 20 21 

C7 182.35 182.31 182.69 182.70 

C9 136.72 136.70 138.67 138.62 

C10 59.53 59.51 59.57 59.56 

C12/C16 125.16/134.48 130.59 131.49 131.33 

 
22 23 24 25 

C7 181.97 181.94 182.32 182.32 

C9 137.35 137.34 139.28 139.22 

C10 59.38 59.36 59.45 59.44 

C12/C16 125.11/134.26 130.50 131.38 131.23 

 
26 27 28 29 

C7 181.95 181.92 182.30 182.30 

C9 137.39 137.39 139.32 139.27 

C10 59.43 59.40 59.50 59.50 

C12/C16 125.13/134.23 130.49 131.37 131.23 

 
30 31 32 33 

C7 182.56 182.60 182.98 182.99 

C9 135.45 135.59 137.57 137.54 

C10 56.09 56.32 56.44 56.43 

C12/C16 124.44/135.81 130.67 131.60 131.42 

 
34 35 36 37 

C7 181.36 181.36 181.73 181.73 

C9 138.17 138.24 140.15 140.09 

C10 59.31 59.23 59.35 59.34 

C12/C16 124.85/133.87 130.43 131.30 131.16 

 
38 39 40 41 

C7 182.19 182.20 182.58 182.58 

C9 137.13 137.13 139.11 139.06 

C10 60.75 60.67 60.86 60.86 

C12/C16 124.66/134.92 130.46 131.40 131.25 

 
42 43 44 45 

C7 182.17 182.19 182.57 182.58 

C9 137.06 137.09 139.06 139.02 

C10 58.56 58.51 58.73 58.73 

C12/C16 124.62/134.82 130.43 131.37 131.22 

 


