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Table S1. Selected bond lengths (Å) with e.s.d in parantheses for the AQQ7 and AQQ10. 

AQQ7 AQQ10 
Cl1-C9 1.7304(18) C5-C6 1.382(3) Cl1-C8 1.726(6) C17-C19 1.291(17) 
O2-C10 1.225(2) C16-C17 1.495(3) N1-C10 1.321(9) C19-H19A 0.96 
N1-C5 1.420(2) C17-H17A 0.96 C10-C5 1.379(9) O1-C9 1.205(8) 
N2-C11 1.329(2) O2-C13 1.219(2) O2-C6 1.221(8) N1-C2 1.354(9) 
C1-H1B 0.96 N2-C16 1.334(3) N2-C11 1.432(9) C8-C7 1.364(9) 
C3-C4 1.380(3) C12-C11 1.394(2) C11-C16 1.354(10) N2-C7 1.341(9) 
C15-C16 1.395(3) C8-C9 1.374(2) C18-C17 1.408(18) C4-C3 1.366(12) 

 
Table S2. Selected bond angles (°) with e.s.d in parantheses for the AQQ7 and AQQ10. 

 
AQQ7 AQQ10 

H1A-C1-H1B 109.5 O2-C10-C9 122.89(17) C10-N1-C2 118.3(7) C19-C17-H17 91.0 
C15-C14-C12 118.70(19) C9-C10-C11 118.08(15) C9-C8-Cl1 114.1(5) C5-C10-C9 119.9(6) 
C4-C5-C6 120.20(18) C2-C7-C6 121.4(2) C10-C5-C6 121.6(6) C7-C8-Cl1 121.1(5) 
N1-C8-C13 112.70(15) C11-N2-C16 118.01(18) O1-C9-C8 121.7(6) C10-C5-C4 118.1(7) 
C5-C6-C7 119.4(2) C5-C4-C3 119.6(2) C5-C6-C7 119.3(6) C4-C5-C6 120.4(7) 
O2-C13-C8 119.26(17) C4-C5-N1 118.83(17) C16-C11-C12 120.9(7) O1-C9-C10 121.3(6) 
N2-C16-C15 121.98(19) C9-C8-C13 118.24(16) C12-C11-N2 120.9(7) C7-N2-C11 131.1(6) 
C11-C12-C13 120.79(16) O2-C13-C12 121.72(17) C11-C16-C15 119.1(8) C14-C15-C16 121.2(8) 
C7-C2-C3 118.02(19) C14-C12-C13 121.35(17) N2-C7-C6 112.3(6) N1-C2-C3 120.4(8) 
C8-C9-Cl1 121.71(14) O2-C10-C11 119.02(17) H1B-C1-H1C 109.5 C8-C7-C6 117.2(6) 
H17A-C17-17B 109.5 C12-C11-C10 119.71(16) C17-C18-H18B 109.5 H18A-C18-H18C 109.5 
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Table S3. Selected torsion angles (°) with e.s.d in parantheses for the AQQ7 and AQQ10. 
 

AQQ7 AQQ10 
C2-C3-C4-C5 0.1(4) C8-C9-C10-O2 176.43(17) C2-N1-C10-C5 -3.0(9) C12-C11-C16-C15 1.7(11) 
N1-C8-C13-O2 -1.6(2) C16-N2-C11-C12 0.6(3) N1-C10-C5-C4 3.7(9) C14-C15-C16-C11 0.1(12) 
N1-C8-C13-C12 177.66(15) O2-C10-C11-C12 176.46(17) N1-C10-C5-C6 -176.3(6) C6-C5-C4-C3 179.1(6) 
C11-N2-C16-C15 -3.3(3) C3-C4-C5-N1 -177.8(2) C7-C8-C9-O1 177.0(7) Cl1-C8-C7-N2 -3.9(10) 
C14-C15-C16-N2 3.4(3) C13-C8-C9-Cl1 -169.66(12) C7-C8-C9-C10 -0.8(9) Cl1-C8-C7-C6 170.8(5) 
C15-C14-C12-C11 -1.6(3) Cl1-C9-C10-O2 -5.6(2) N1-C10-C9-O1 2.1(9) C1-C2-C3-C4 -175.6(8) 
O1-C13-C12-C11 177.16(18) C16-N2-C11-C10 -178.64(16) N1-C10-C9-C8 180.0(6) C2-N1-C10-C9 179.9(6) 
N1-C8-C9-C10 -174.65(17) C1-C2-C7-C6 178.9(2) C10-C5-C6-O2 174.4(6) N2-C11-C16-C15 176.2(7) 
C9-C10-C11-N2 176.99(15) C9-C10-C11-N2 176.99(15) C7-N2-C11-C16 144.6(7) C16-C15-C14-C13 -1.8(12) 
C13-C12-C11-C10 5.5(2) C13-C12-C11-N2 -173.78(16) C10-N1-C2-C3 -0.5(11) O2-C6-C7-C8 -172.8(6) 
C5-N1-C8-C9 21.7(3) N1-C8-C9-Cl1 7.5(3) Cl1-N2-C7-C8 -23.4(12) Cl1-C8-C9-O1 1.7(9) 
C8-N1-C5-C6 44.8(3) O2-C10-C11-N2 -4.2(2) C11-N2-C7-C6 161.7(6) O2-C6-C7-N2 2.9(9) 

 
Table S4. Hydrogen bond distances (Å) and angles (°) for the AQQ7 and AQQ10. 

 
AQQ7 AQQ10 

 Donor-H Acceptor-H Donor-Acceptor Angle  Donor-H Acceptor-H Donor-Acceptor Angle 
N1-H1...O2 0.86 2.10 2.878(2) 150.9 C16-H16...O1 0.93 2.64 3.472(10) 148.6 
N1-H1...Cl1 0.86 2.89 3.5412(16) 134.2      
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Figure S1. Purity chromatogram of the AQQ1. 

 
Figure S2. Purity chromatogram of the AQQ2. 
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Figure S3. Purity chromatogram of the AQQ3. 

 
Figure S4. Purity chromatogram of the AQQ4. 
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Figure S5. Purity chromatogram of the AQQ5. 

 
Figure S6. Purity chromatogram of the AQQ6. 
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Figure S7. Purity chromatogram of the AQQ7. 

 
Figure S8. Purity chromatogram of the AQQ8. 
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Figure S9. Purity chromatogram of the AQQ9. 

 
Figure S10. Purity chromatogram of the AQQ10. 
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Figure S11. Purity chromatogram of the AQQ11. 

 
Figure S12. Purity chromatogram of the AQQ12. 
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Figure S13. Purity chromatogram of the AQQ13. 

 
Figure S14. Purity chromatogram of the AQQ14. 
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Figure S15. Purity chromatogram of the AQQ15. 

 
Figure S16. Purity chromatogram of the AQQ16. 
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Figure S17. 1H NMR (500 MHz) spectrum of the AQQ1 in CDCl3-d1. 

 

Figure S18. 13C NMR (125 MHz) spectrum of the AQQ1 in CDCl3-d1. 
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Figure S19. 1H NMR (500 MHz) spectrum of the AQQ2 in CDCl3-d1. 

 

Figure S20. 13C NMR (125 MHz) spectrum of the AQQ2 in CDCl3-d1. 
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Figure S21. 1H NMR (500 MHz) spectrum of the AQQ3 in DMSO-d6. 

 

Figure S22. 13C NMR (125 MHz) spectrum of the AQQ3 in DMSO-d6. 

0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.0
f1 (ppm)

3.
2

2.
1

3.
1

0.
9

1.
0

0102030405060708090100110120130140150160170180190
f1 (ppm)

25
.1

39
.5

39
.7

39
.8

40
.0

40
.1

40
.2

40
.3

40
.3

40
.4

40
.5

11
9.

5
12

3.
1

12
5.

6
12

5.
6

12
6.

1
12

7.
4

13
5.

2

14
2.

6
14

3.
4

14
7.

5

16
4.

7

17
6.

2
18

0.
2



16 | P a g e  
 

 

Figure S23. 1H NMR (500 MHz) spectrum of the AQQ4 in CDCl3-d1. 

 

Figure S24. 13C NMR (125 MHz) spectrum of the AQQ4 in CDCl3-d1. 
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Figure S25. 1H NMR (500 MHz) spectrum of the AQQ5 in CDCl3-d1. 

 

Figure S26. 13C NMR (125 MHz) spectrum of the AQQ5 in CDCl3-d1. 
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Figure S27. 1H NMR (500 MHz) spectrum of the AQQ6 in CDCl3-d1. 

 

Figure S28. 13C NMR (125 MHz) spectrum of the AQQ6 in CDCl3-d1. 
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Figure S29. 1H NMR (500 MHz) spectrum of the AQQ7 in CDCl3-d1. 

 

Figure S30. 13C NMR (125 MHz) spectrum of the AQQ7 in CDCl3-d1. 
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Figure S31. 1H NMR (500 MHz) spectrum of the AQQ8 in CDCl3-d1. 

 

Figure S32. 13C NMR (125 MHz) spectrum of the AQQ8 in CDCl3-d1. 

-0.50.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.5
f1 (ppm)

6.
7

3.
3

1.
0

1.
1

1.
2

2.
0

1.
9

1.
2

0102030405060708090100110120130140150160170180190
f1 (ppm)

22
.9

25
.4

28
.6

76
.8

77
.1

77
.3

11
4.

2
12

5.
6

12
5.

9
12

6.
9

12
7.

6

13
4.

8
13

4.
9

14
1.

8
14

3.
9

14
8.

1

16
6.

0

17
6.

0
18

0.
0



21 | P a g e  
 

 

Figure S33. 1H NMR (500 MHz) spectrum of the AQQ9 in CDCl3-d1. 

 

Figure S34. 13C NMR (125 MHz) spectrum of the AQQ9 in CDCl3-d1. 
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Figure S35. 1H NMR (500 MHz) spectrum of the AQQ10 in CDCl3-d1. 

 

Figure S36. 13C NMR (125 MHz) spectrum of the AQQ10 in CDCl3-d1. 
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Figure S37. 1H NMR (500 MHz) spectrum of the AQQ11 in CDCl3-d1. 

 

Figure S38. 13C NMR (125 MHz) spectrum of the AQQ11 in CDCl3-d1. 
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Figure S39. 1H NMR (500 MHz) spectrum of the AQQ12 in CDCl3-d1. 

 

Figure S40. 13C NMR (125 MHz) spectrum of the AQQ12 in CDCl3-d1. 
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Figure S41. 1H NMR (500 MHz) spectrum of the AQQ13 in CDCl3-d1. 

 

Figure S42. 13C NMR (125 MHz) spectrum of the AQQ13 in CDCl3-d1. 
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Figure S43. 1H NMR (500 MHz) spectrum of the AQQ14 in CDCl3-d1. 

 

Figure S44. 13C NMR (125 MHz) spectrum of the AQQ14 in CDCl3-d1. 
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Figure S45. 1H NMR (500 MHz) spectrum of the AQQ15 in CDCl3-d1. 

 

Figure S46. 13C NMR (125 MHz) spectrum of the AQQ15 in CDCl3-d1. 

0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.5
f1 (ppm)

6.
9

3.
4

2.
2

1.
1

0.
2

1.
1

1.
0

1.
0

102030405060708090100110120130140150160170180190
f1 (ppm)

19
.4

19
.8

25
.4

76
.8

77
.0

77
.3

11
5.

0
12

1.
8

12
4.

7
12

5.
5

12
6.

7
12

9.
5

13
4.

6
13

4.
7

13
4.

9
13

6.
9

14
0.

9
14

8.
1

16
6.

0

17
6.

1
18

0.
1



28 | P a g e  
 

 

Figure S47. 1H NMR (500 MHz) spectrum of the AQQ16 in CDCl3-d1. 

 

Figure S48. 13C NMR (125 MHz) spectrum of the AQQ16 in CDCl3-d1. 
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