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1. Key ROESY correlations of selected limonoids 
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Figure S1. Key ROESY correlations (↔) of selected limonoids. 



2. Antifeedant Activity Assay.  

 

Figure S2. Comparison of antifeedant indices (AI) of selected compounds at 

concentrations of 100, 200, 500, 1000, and 2000 ppm. 



Table S1. EC50 (means ± SD) of Antifeedant Activity of 1, 2, 4, 5, 7, and neem oil 

against Helicoverpa armigera. 

Compound 
EC50  

(µg/cm
2
) 

EC50  

(µmol/cm
2
) 

aphanamixoid C (1) 9.27 ± 0.64 0.017 ± 0.0012 

aphanamixoid D (2) 29.24 ± 2.25 0.049 ± 0.0038 

aphanamixoid F (4) 4.28 ± 0.78 0.008 ± 0.0014 

aphanamixoid G (5) 6.82 ± 0.49 0.012 ± 0.0008 

aphanamixoid I (7) 16.94 ± 1.90 0.028 ± 0.0022 

commercial neem oil 2.62 ± 0.10  



Table S2. Antifeedant Index (AI) of Selected Compounds against Helicoverpa 

armigera. at 2000 ppm. 

Compounds (AI  ± SD) % 

aphanamixoid E (3) 33.88 % ± 1.12 % 

aphanamixoid J (8) 23.42 % ± 0.72 % 

aphanamixoid K (9) 47.31 % ± 2.02% 

aphanamixoid L (10) 23.39 % ± 5.07 % 

aphanamixoid M (11) 34.02 % ± 1.25 % 

aphanamixoid N (12) 11.11 % ± 3.37 % 

aphanamixoid O (13) 42.80 % ± 1.98 % 

aphanamixoid P (14) 28.62 % ± 4.11 % 



3. NMR, MS and IR Spectra of aphanamixoids C-P (1-14) 

Figure S3. 
1
H NMR spectrum of aphanamixoid C (1) in CDCl3 

Figure S4. 
13

C NMR spectrum of aphanamixoid C (1) in CDCl3 

Figure S5. HSQC spectrum of aphanamixoid C (1) in CDCl3 

Figure S6. HMBC spectrum of aphanamixoid C (1) in CDCl3 

Figure S7. 
1
H–

1
H COSY spectrum of aphanamixoid C (1) in CDCl3 

Figure S8. ROESY spectrum of aphanamixoid C (1) in CDCl3 

Figure S9. ESI (+) MS of aphanamixoid C (1) 

Figure S10. HR-EI (+) MS of aphanamixoid C (1) 

Figure S11. IR spectrum of aphanamixoid C (1) 

Figure S12. CD spectrum of aphanamixoid C (1) 

Figure S13. 
1
H NMR spectrum of aphanamixoid D (2) in CDCl3 

Figure S14. 
13

C NMR spectrum of aphanamixoid D (2) in CDCl3 

Figure S15. HSQC spectrum of aphanamixoid D (2) in CDCl3 

Figure S16. HMBC spectrum of aphanamixoid D (2) in CDCl3 

Figure S17. 
1
H–

1
H COSY spectrum of aphanamixoid D (2) in CDCl3 

Figure S18. ROESY spectrum of aphanamixoid D (2) in CDCl3 

Figure S19. ESI (+) MS of aphanamixoid D (2) 

Figure S20. HR-EI (+) MS of aphanamixoid D (2) 

Figure S21. IR spectrum of aphanamixoid D (2) 

Figure S22. CD spectrum of aphanamixoid D (2) 

Figure S23. 
1
H NMR spectrum of aphanamixoid E (3) in CDCl3 

Figure S24. 
13

C NMR spectrum of aphanamixoid E (3) in CDCl3 

Figure S25. HSQC spectrum of aphanamixoid E (3) in CDCl3 

Figure S26. HMBC spectrum of aphanamixoid E (3) in CDCl3 



Figure S27. 
1
H–

1
H COSY spectrum of aphanamixoid E (3) in CDCl3 

Figure S28. ROESY spectrum of aphanamixoid E (3) in CDCl3 

Figure S29. ESI (+) MS of aphanamixoid E (3) 

Figure S30. HR-EI (+) MS of aphanamixoid E (3) 

Figure S31. IR spectrum of aphanamixoid E (3) 

Figure S32. CD spectrum of aphanamixoid E (3) 

Figure S33. 
1
H NMR spectrum of aphanamixoid F (4) in CDCl3 

Figure S34. 
13

C NMR spectrum of aphanamixoid F (4) in CDCl3 

Figure S35. HSQC spectrum of aphanamixoid F (4) in CDCl3 

Figure S36. HMBC spectrum of aphanamixoid F (4) in CDCl3 

Figure S37. 
1
H–

1
H COSY spectrum of aphanamixoid F (4)  in CDCl3 

Figure S38. ROESY spectrum of aphanamixoid F (4) in CDCl3 

Figure S39. ESI (+) MS of aphanamixoid F (4) 

Figure S40. HR-EI (+) MS of aphanamixoid F (4) 

Figure S41. IR spectrum of aphanamixoid F (4) 

Figure S42. CD spectrum of aphanamixoid F (4) 

Figure S43. 
1
H NMR spectrum of aphanamixoid G (5) in CDCl3 

Figure S44. 
13

C NMR spectrum of aphanamixoid G (5) in CDCl3 

Figure S45. HSQC spectrum of aphanamixoid G (5) in CDCl3 

Figure S46. HMBC spectrum of aphanamixoid G (5) in CDCl3 

Figure S47. 
1
H–

1
H COSY spectrum of aphanamixoid G (5) in CDCl3 

Figure S48. ROESY spectrum of aphanamixoid G (5) in CDCl3 

Figure S49. ESI (+) MS of aphanamixoid G (5) 

Figure S50. HR-EI (+) MS of aphanamixoid G (5) 

Figure S51. IR spectrum of aphanamixoid G (5) 



Figure S52. CD spectrum of aphanamixoid G (5) 

Figure S53. 
1
H NMR spectrum of aphanamixoid H (6) in CDCl3 

Figure S54. 
13

C NMR spectrum of aphanamixoid H (6) in CDCl3 

Figure S55. HSQC spectrum of aphanamixoid H (6) in CDCl3 

Figure S56. HMBC spectrum of aphanamixoid H (6) in CDCl3 

Figure S57. 
1
H–

1
H COSY spectrum of aphanamixoid H (6) in CDCl3 

Figure S58. ROESY spectrum of aphanamixoid H (6) in CDCl3 

Figure S59. ESI (+) MS of aphanamixoid H (6) 

Figure S60. HR-EI (+) MS of aphanamixoid H (6) 

Figure S61. IR spectrum of aphanamixoid H (6) 

Figure S62. CD spectrum of aphanamixoid H (6) 

Figure S63. 
1
H NMR spectrum of aphanamixoid I (7) in CDCl3 

Figure S64. 
13

C NMR spectrum of aphanamixoid I (7) in CDCl3 

Figure S65. HSQC spectrum of aphanamixoid I (7) in CDCl3 

Figure S66. HMBC spectrum of aphanamixoid I (7) in CDCl3 

Figure S67. 
1
H–

1
H COSY spectrum of aphanamixoid I (7) in CDCl3 

Figure S68. ROESY spectrum of aphanamixoid I (7) in CDCl3 

Figure S69. ESI (+) MS of aphanamixoid I (7) 

Figure S70. HR-EI (+) MS of aphanamixoid I (7) 

Figure S71. IR spectrum of aphanamixoid I (7) 

Figure S72. CD spectrum of aphanamixoid I (7) 

Figure S73. 
1
H NMR spectrum of aphanamixoid J (8) in CDCl3 

Figure S74. 
13

C NMR spectrum of aphanamixoid J (8) in CDCl3 

Figure S75. HSQC spectrum of aphanamixoid J (8) in CDCl3 

Figure S76. HMBC spectrum of aphanamixoid J (8) in CDCl3 



Figure S77. 
1
H–

1
H COSY spectrum of aphanamixoid J (8) in CDCl3 

Figure S78. ROESY spectrum of aphanamixoid J (8) in CDCl3 

Figure S79. ESI (+) MS of aphanamixoid J (8) 

Figure S80. HR-EI (+) MS of aphanamixoid J (8) 

Figure S81. IR spectrum of aphanamixoid J (8) 

Figure S82. CD spectrum of aphanamixoid J (8) 

Figure S83. 
1
H NMR spectrum of aphanamixoid K (9) in CDCl3 

Figure S84. 
13

C NMR spectrum of aphanamixoid K (9) in CDCl3 

Figure S85. HSQC spectrum of aphanamixoid K (9) in CDCl3 

Figure S86. HMBC spectrum of aphanamixoid K (9) in CDCl3 

Figure S87. 
1
H–

1
H COSY spectrum of aphanamixoid K (9) in CDCl3 

Figure S88. ROESY spectrum of aphanamixoid K (9) in CDCl3 

Figure S89. ESI (+) MS of aphanamixoid K (9) 

Figure S90. HR-EI (+) MS of aphanamixoid K (9) 

Figure S91. IR spectrum of aphanamixoid K (9) 

Figure S92. CD spectrum of aphanamixoid K (9) 

Figure S93. 
1
H NMR spectrum of aphanamixoid L (10) in CDCl3 

Figure S94. 
13

C NMR spectrum of aphanamixoid L (10) in CDCl3 

Figure S95. HSQC spectrum of aphanamixoid L (10) in CDCl3 

Figure S96. HMBC spectrum of aphanamixoid L (10) in CDCl3 

Figure S97. 
1
H–

1
H COSY spectrum of aphanamixoid L (10) in CDCl3 

Figure S98. ROESY spectrum of aphanamixoid L (10) in CDCl3 

Figure S99. ESI (+) MS of aphanamixoid L (10) 

Figure S100. HR-EI (+) MS of aphanamixoid L (10) 

Figure S101. IR spectrum of aphanamixoid L (10) 



Figure S102. CD spectrum of aphanamixoid L (10) 

Figure S103. 
1
H NMR spectrum of aphanamixoid M (11) in CDCl3 

Figure S104. 
13

C NMR spectrum of aphanamixoid M (11) in CDCl3 

Figure S105. HSQC spectrum of aphanamixoid M (11) in CDCl3 

Figure S106. HMBC spectrum of aphanamixoid M (11) in CDCl3 

Figure S107. 
1
H–

1
H COSY spectrum of aphanamixoid M (11) in CDCl3 

Figure S108. ROESY spectrum of aphanamixoid M (11) in CDCl3 

Figure S109. ESI (+) MS of aphanamixoid M (11) 

Figure S110. HR-EI (+) MS of aphanamixoid M (11) 

Figure S111. IR spectrum of aphanamixoid M (11) 

Figure S112. CD spectrum of aphanamixoid M (11) 

Figure S113. 
1
H NMR spectrum of aphanamixoid N (12) in CDCl3 

Figure S114. 
13

C NMR spectrum of aphanamixoid N (12) in CDCl3 

Figure S115. HSQC spectrum of aphanamixoid N (12) in CDCl3 

Figure S116. HMBC spectrum of aphanamixoid N (12) in CDCl3 

Figure S117. 
1
H–

1
H COSY spectrum of aphanamixoid N (12) in CDCl3 

Figure S118. ROESY spectrum of aphanamixoid N (12) in CDCl3 

Figure S119. ESI (+) MS of aphanamixoid N (12) 

Figure S120. HR-ESI (+) MS of aphanamixoid N (12) 

Figure S121. IR spectrum of aphanamixoid N (12) 

Figure S122. CD spectrum of aphanamixoid N (12) 

Figure S123. 
1
H NMR spectrum of aphanamixoid O (13) in CDCl3 

Figure S124. 
13

C NMR spectrum of aphanamixoid O (13) in CDCl3 

Figure S125. HSQC spectrum of aphanamixoid O (13) in CDCl3 

Figure S126. HMBC spectrum of aphanamixoid O (13) in CDCl3 



Figure S127. 
1
H–

1
H COSY spectrum of aphanamixoid O (13) in CDCl3 

Figure S128. ROESY spectrum of aphanamixoid O (13) in CDCl3 

Figure S129. ESI (+) MS of aphanamixoid O (13) 

Figure S130. HR-EI (+) MS of aphanamixoid O (13) 

Figure S131. IR spectrum of aphanamixoid O (13) 

Figure S132. CD spectrum of aphanamixoid O (13) 

Figure S133. 
1
H NMR spectrum of aphanamixoid P (14) in CDCl3 

Figure S134. 
13

C NMR spectrum of aphanamixoid P (14) in CDCl3 

Figure S135. HSQC spectrum of aphanamixoid P (14) in CDCl3 

Figure S136. HMBC spectrum of aphanamixoid P (14) in CDCl3 

Figure S137. 
1
H–

1
H COSY spectrum of aphanamixoid P (14) in CDCl3 

Figure S138. ROESY spectrum of aphanamixoid P (14) in CDCl3 

Figure S139. ESI (+) MS of aphanamixoid P (14) 

Figure S140. HR-ESI (+) MS of aphanamixoid P (14) 

Figure S141. IR spectrum of aphanamixoid P (14) 

Figure S142. CD spectrum of aphanamixoid P (14) 



Figure S3. 
1
H NMR spectrum of aphanamixoid C (1) in CDCl3 

 

 

Figure S4. 
13

C NMR spectrum of aphanamixoid C (1) in CDCl3 

 



Figure S5. HSQC spectrum of aphanamixoid C (1) in CDCl3 

 

 

Figure S6. HMBC spectrum of aphanamixoid C (1) in CDCl3 

 



Figure S7. 
1
H–

1
H COSY spectrum of aphanamixoid C (1) in CDCl3 

 

 

Figure S8. ROESY spectrum of aphanamixoid C (1) in CDCl3 

 



Figure S9. ESI (+) MS of aphanamixoid C (1) 

 

 

Figure S10. HR-EI (+) MS of aphanamixoid C (1) 

 



Figure S11. IR spectrum of aphanamixoid C (1) 
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Figure S12. CD spectrum of aphanamixoid C (1) 
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Figure S13. 
1
H NMR spectrum of aphanamixoid D (2) in CDCl3 

 

 

Figure S14. 
13

C NMR spectrum of aphanamixoid D (2) in CDCl3 

 



Figure S15. HSQC spectrum of aphanamixoid D (2) in CDCl3 

 

 

Figure S16. HMBC spectrum of aphanamixoid D (2) in CDCl3 

 



Figure S17. 
1
H–

1
H COSY spectrum of aphanamixoid D (2) in CDCl3 

 

 

Figure S18. ROESY spectrum of aphanamixoid D (2) in CDCl3 

 



Figure S19. ESI (+) MS of aphanamixoid D (2) 

 

 

Figure S20. HR-EI (+) MS of aphanamixoid D (2) 

 



Figure S21. IR spectrum of aphanamixoid D (2) 
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Figure S22. CD spectrum of aphanamixoid D (2) 
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- Original unaltered data 

Remarks:  

 - HV (CDDC channel): 0 v 

 - Time per point: 1 s 

 - Description: Sample 1 

 - Concentration: 0.2400mg/ml MeOH 

 - Pathlength: 1 mm 

 

Settings:  

 - Time-per-point: 1s (25us x 40000) 

 - Wavelength: 195nm - 400nm 

 -  Step Size: 1nm 

 - Bandwidth: 1nm 



Figure S23. 
1
H NMR spectrum of aphanamixoid E (3) in CDCl3 

 

 

Figure S24. 
13

C NMR spectrum of aphanamixoid E (3) in CDCl3 

 



Figure S25. HSQC spectrum of aphanamixoid E (3) in CDCl3 

 

 

Figure S26. HMBC spectrum of aphanamixoid E (3) in CDCl3 

 



Figure S27. 
1
H–

1
H COSY spectrum of aphanamixoid E (3) in CDCl3 

 

 

Figure S28. ROESY spectrum of aphanamixoid E (3) in CDCl3 

 



Figure S29. ESI (+) MS of aphanamixoid E (3) 

 

 

Figure S30. HR-EI (+) MS of aphanamixoid E (3) 

 



Figure S31. IR spectrum of aphanamixoid E (3) 
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Figure S32. CD spectrum of aphanamixoid E (3) 

  

 

File: CD HAP-31-1mm(195-400)12090414.dsx 

ProBinaryX 

Attributes : 

- Time Stamp :Tue Sep 04 15:43:00 2012 

 

- File ID : {BBE3BD59-833F-419d-89B0-5E206634C365} 

- Is CFR Compliant : false 

- Original unaltered data 

Remarks:  

 - HV (CDDC channel): 0 v 

 - Time per point: 1 s 

 - Description: Sample 1 

 - Concentration: 0.6000mg/ml MeOH 

 - Pathlength: 1 mm 

 

Settings:  

 - Time-per-point: 1s (25us x 40000) 

 - Wavelength: 195nm - 400nm 

 -  Step Size: 1nm 

 - Bandwidth: 1nm 



Figure S33. 
1
H NMR spectrum of aphanamixoid F (4) in CDCl3 

 

 

Figure S34. 
13

C NMR spectrum of aphanamixoid F (4) in CDCl3 

 



Figure S35. HSQC spectrum of aphanamixoid F (4) in CDCl3 

 

 

Figure S36. HMBC spectrum of aphanamixoid F (4) in CDCl3 

 



Figure S37. 
1
H–

1
H COSY spectrum of aphanamixoid F (4) in CDCl3 

 

 

Figure S38. ROESY spectrum of aphanamixoid F (4) in CDCl3 

 



Figure S39. ESI (+) MS of aphanamixoid F (4) 

 

Figure S40. HR-EI (+) MS of aphanamixoid F (4) 

 



Figure S41. IR spectrum of aphanamixoid F (4) 
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TIME : 17:39:38.140 (GMT+1)
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Figure S42. CD spectrum of aphanamixoid F (4) 

  

 

File: CD HAP-39-1mm(195-400)12090420.dsx 

ProBinaryX 

Attributes : 

- Time Stamp :Tue Sep 04 16:35:11 2012 

 

- File ID : {A07D8115-1B23-47a0-AC18-4F99046C5FC8} 

- Is CFR Compliant : false 

- Original unaltered data 

Remarks:  

 - HV (CDDC channel): 0 v 

 - Time per point: 1 s 

 - Description: Sample 1 

 - Concentration: 0.3150mg/ml MeOH 

 - Pathlength: 1 mm 

 

Settings:  

 - Time-per-point: 1s (25us x 40000) 

 - Wavelength: 195nm - 400nm 

 -  Step Size: 1nm 

 - Bandwidth: 1nm 



Figure S43. 
1
H NMR spectrum of aphanamixoid G (5) in CDCl3 

 

 

Figure S44. 
13

C NMR spectrum of aphanamixoid G (5) in CDCl3 

 



Figure S45. HSQC spectrum of aphanamixoid G (5) in CDCl3 

 

 

Figure S46. HMBC spectrum of aphanamixoid G (5) in CDCl3 

 



Figure S47. 
1
H–

1
H COSY spectrum of aphanamixoid G (5) in CDCl3 

 

 

Figure S48. ROESY spectrum of aphanamixoid G (5) in CDCl3 

 



Figure S49. ESI (+) MS of aphanamixoid G (5) 

 

 

Figure S50. HR-EI (+) MS of aphanamixoid G (5) 

 



Figure S51. IR spectrum of aphanamixoid G (5) 

DATE : 31/12/2002

USER : 120904IR23

SAMPLE SCANS : 16

TIME : 18:16:15.150 (GMT+1)

片压TECHNIQUE : KBr

SAMPLE : hap-48

3
6
7
7
.6
2

3
4
4
1
.5
1

3
4
3
3
.0
8

3
0
7
4
.8
5

2
9
5
7
.2
2

2
9
2
4
.3
9

1
7
3
7
.2
1

1
7
0
7
.2
4

1
6
3
1
.9
4

1
4
5
9
.1
4

1
4
4
0
.0
9

1
3
8
4
.1
9

1
2
6
0
.0
2

1
2
3
4
.7
1

1
1
6
0
.7
6

1
1
2
7
.8
4

1
0
9
8
.4
2

1
0
7
5
.7
8

1
0
2
8
.9
2

6
0
1
.0
0

500100015002000250030003500

500100015002000250030003500

Wavenumber cm-1

1
5

2
0

2
5

3
0

3
5

4
0

4
5

5
0

1
5

2
0

2
5

3
0

3
5

4
0

4
5

5
0

T
ra
n
s
m
it
ta
n
c
e
 [
%
]

 

Wavenumber

600.996

1028.915

1075.778

1098.419

1127.835

1160.759

1234.708

1260.024

1384.187

1440.086

1459.139

1631.943

1707.237

1737.213

2924.388

2957.223

3074.853

3433.079

3441.506

3677.618

Abs. Intensity

0.477

0.465

0.469

0.471

0.465

0.470

0.469

0.464

0.443

0.462

0.465

0.392

0.461

0.466

0.465

0.472

0.471

0.201

0.200

0.478

Rel. Intensity

0.024

0.019

0.002

0.000

0.010

0.005

0.002

0.019

0.040

0.011

0.001

0.109

0.002

0.002

0.018

0.002

0.000

0.000

0.302

0.001

Width

25.436

33.485

14.350

4.548

19.876

19.321

16.026

22.188

10.393

23.024

12.271

58.086

12.401

17.080

23.263

18.516

7.166

52.861

169.426

7.576

Found if Threshold <

7.703007

4.846217

0.567102

0.043993

1.913461

0.836307

0.121571

5.892594

12.434483

2.306371

0.065095

35.859497

0.332431

0.483604

5.005702

0.256059

0.016901

0.027299

100.005142

0.289891

Shoulder

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0
 



Figure S52. CD spectrum of aphanamixoid G (5) 

 

 

File: CD HAP-48-1mm(195-400)12090427.dsx 

ProBinaryX 

Attributes : 

- Time Stamp :Tue Sep 04 17:45:20 2012 

 

- File ID : {A5AEF20B-414D-4b49-B41F-9C128064939D} 

- Is CFR Compliant : false 

- Original unaltered data 

Remarks:  

 - HV (CDDC channel): 0 v 

 - Time per point: 1 s 

 - Description: Sample 1 

 - Concentration: 0.3450mg/ml MeOH 

 - Pathlength: 1 mm 

 

Settings:  

 - Time-per-point: 1s (25us x 40000) 

 - Wavelength: 195nm - 400nm 

 -  Step Size: 1nm 

 - Bandwidth: 1nm 



Figure S53. 
1
H NMR spectrum of aphanamixoid H (6) in CDCl3 

 

 

Figure S54. 
13

C NMR spectrum of aphanamixoid H (6) in CDCl3 

 



Figure S55. HSQC spectrum of aphanamixoid H (6) in CDCl3 

 

 

Figure S56. HMBC spectrum of aphanamixoid H (6) in CDCl3 

 



Figure S57. 
1
H–

1
H COSY spectrum of aphanamixoid H (6) in CDCl3 

 

 

Figure S58. ROESY spectrum of aphanamixoid H (6) in CDCl3 

 



Figure S59. ESI (+) MS of aphanamixoid H (6) 

 

 

Figure S58. HR-EI (+) MS of aphanamixoid H (6) 

 



Figure S61. IR spectrum of aphanamixoid H (6) 
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Figure S65. CD spectrum of aphanamixoid H (6) 

 

 

File: CD HAP-37-1mm(195-400)12090416.dsx 

ProBinaryX 

Attributes : 

- Time Stamp :Tue Sep 04 16:00:02 2012 

 

- File ID : {2676664F-67B3-4965-B142-B6BE998B2110} 

- Is CFR Compliant : false 

- Original unaltered data 

Remarks:  

 - HV (CDDC channel): 0 v 

 - Time per point: 1 s 

 - Description: Sample 1 

 - Concentration: 0.6500mg/ml MeOH 

 - Pathlength: 1 mm 

 

Settings:  

 - Time-per-point: 1s (25us x 40000) 

 - Wavelength: 195nm - 400nm 

 -  Step Size: 1nm 

 - Bandwidth: 1nm 

 

 



Figure S63. 
1
H NMR spectrum of aphanamixoid I (7) in CDCl3 

 

 

Figure S64. 
13

C NMR spectrum of aphanamixoid I (7) in CDCl3 

 



Figure S65. HSQC spectrum of aphanamixoid I (7) in CDCl3 

 

 

Figure S66. HMBC spectrum of aphanamixoid I (7) in CDCl3 

 



Figure S67. 
1
H–

1
H COSY spectrum of aphanamixoid I (7) in CDCl3 

 

 

Figure S68. ROESY spectrum of aphanamixoid I (7) in CDCl3 

 



Figure S69. ESI (+) MS of aphanamixoid I (7) 

 

 

Figure S70. HR-EI (+) MS of aphanamixoid I (7) 

 



Figure S71. IR spectrum of aphanamixoid I (7) 
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Figure S72. CD spectrum of aphanamixoid I (7) 

 

 

File: CD HAP-34-1mm(195-400)12090415.dsx 

ProBinaryX 

Attributes : 

- Time Stamp :Tue Sep 04 15:50:01 2012 

 

- File ID : {88623781-C993-4a27-B45C-2410B8A0323F} 

- Is CFR Compliant : false 

- Original unaltered data 

Remarks:  

 - HV (CDDC channel): 0 v 

 - Time per point: 1 s 

 - Description: Sample 1 

 - Concentration: 0.6300mg/ml MeOH 

 - Pathlength: 1 mm 

 

Settings:  

 - Time-per-point: 1s (25us x 40000) 

 - Wavelength: 195nm - 400nm 

 -  Step Size: 1nm 

 - Bandwidth: 1nm 



Figure S73. 
1
H NMR spectrum of aphanamixoid J (8) in CDCl3 

 

 

Figure S74. 
13

C NMR spectrum of aphanamixoid J (8) in CDCl3 

 



Figure S75. HSQC spectrum of aphanamixoid J (8) in CDCl3 

 

 

Figure S76. HMBC spectrum of aphanamixoid J (8) in CDCl3 

 



Figure S77. 
1
H–

1
H COSY spectrum of aphanamixoid J (8) in CDCl3 

 

 

Figure S78. ROESY spectrum of aphanamixoid J (8) in CDCl3 

 



Figure S79. ESI (+) MS of aphanamixoid J (8) 

 

 

Figure S80. HR-EI (+) MS of aphanamixoid J (8) 

 



Figure S81. IR spectrum of aphanamixoid J (8) 
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Figure S82. CD spectrum of aphanamixoid J (8) 

 

 

File: CD HAP-38-1mm(195-400)12090418.dsx 

ProBinaryX 

Attributes : 

- Time Stamp :Tue Sep 04 16:19:25 2012 

 

- File ID : {FF769333-431F-4276-8496-BDB84A2BE7B8} 

- Is CFR Compliant : false 

- Original unaltered data 

Remarks:  

 - HV (CDDC channel): 0 v 

 - Time per point: 1 s 

 - Description: Sample 1 

 - Concentration: 0.3400mg/ml MeOH 

 - Pathlength: 1 mm 

 

Settings:  

 - Time-per-point: 1s (25us x 40000) 

 - Wavelength: 195nm - 400nm 

 -  Step Size: 1nm 

 - Bandwidth: 1nm 



Figure S83. 
1
H NMR spectrum of aphanamixoid K (9) in CDCl3 

 

 

Figure S84. 
13

C NMR spectrum of aphanamixoid K (9) in CDCl3 

 



Figure S85. HSQC spectrum of aphanamixoid K (9) in CDCl3 

 

 

Figure S86. HMBC spectrum of aphanamixoid K (9) in CDCl3 

 



Figure S87. 
1
H–

1
H COSY spectrum of aphanamixoid K (9) in CDCl3 

 

 

Figure S88. ROESY spectrum of aphanamixoid K (9) in CDCl3 

 



Figure S89. ESI (+) MS of aphanamixoid K (9) 

 

 

Figure S90. HR-EI (+) MS of aphanamixoid K (9) 

 



Figure S91. IR spectrum of aphanamixoid K (9) 
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Figure S92. CD spectrum of aphanamixoid K (9) 

 

 

File: CD HAP-18-1mm(195-400)12052505.dsx 

ProBinaryX 

Attributes : 

- Time Stamp :Fri May 25 13:44:00 2012 

 

- File ID : {5E75909A-2670-4d05-B654-F52B1B197A85} 

- Is CFR Compliant : false 

- Original unaltered data 

Remarks:  

 - HV (CDDC channel): 0 v 

 - Time per point: 1 s 

 - Description: Sample 1 

 - Concentration: 0.4200mg/ml MeOH 

 - Pathlength: 1 mm 

 

Settings:  

 - Time-per-point: 1s (25us x 40000) 

 - Wavelength: 195nm - 400nm 

 -  Step Size: 1nm 

 - Bandwidth: 1nm 



Figure S93. 
1
H NMR spectrum of aphanamixoid L (10) in CDCl3 

 

 

Figure S94. 
13

C NMR spectrum of aphanamixoid L (10) in CDCl3 

 



Figure S95. HSQC spectrum of aphanamixoid L (10) in CDCl3 

 

 

Figure S96. HMBC spectrum of aphanamixoid L (10) in CDCl3 

 



Figure S97. 
1
H–

1
H COSY spectrum of aphanamixoid L (10) in CDCl3 

 

 

Figure S98. ROESY spectrum of aphanamixoid L (10) in CDCl3 

 



Figure S99. ESI (+) MS of aphanamixoid L (10) 

 

 

Figure S100. HR-EI (+) MS of aphanamixoid L (10) 

 



Figure S101. IR spectrum of aphanamixoid L (10) 
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Figure S102. CD spectrum of aphanamixoid L (10) 

 

 

File: CD HAP-29-1mm(195-400)12052508.dsx 

ProBinaryX 

Attributes : 

- Time Stamp :Fri May 25 14:16:16 2012 

 

- File ID : {BB717B15-0C29-4938-9A15-051140659AA4} 

- Is CFR Compliant : false 

- Original unaltered data 

Remarks:  

 - HV (CDDC channel): 269.516 v 

 - Time per point: 1 s 

 - Description: Sample 1 

 - Concentration: 0.4200mg/ml MeOH 

 - Pathlength: 1 mm 

 

Settings:  

 - Time-per-point: 1s (25us x 40000) 

 - Wavelength: 195nm - 400nm 

 -  Step Size: 1nm 

 - Bandwidth: 1nm 



Figure S103. 
1
H NMR spectrum of aphanamixoid M (11) in CDCl3 

 

 

Figure S104. 
13

C NMR spectrum of aphanamixoid M (11) in CDCl3 

 



Figure S105. HSQC spectrum of aphanamixoid M (11) in CDCl3 

 

 

Figure S106. HMBC spectrum of aphanamixoid M (11) in CDCl3 

 



Figure S107. 
1
H–

1
H COSY spectrum of aphanamixoid M (11) in CDCl3 

 

 

Figure S108. ROESY spectrum of aphanamixoid M (11) in CDCl3 

 



Figure S109. ESI (+) MS of aphanamixoid M (11) 

 

 

Figure S110. HR-EI (+) MS of aphanamixoid M (11) 

 



Figure S111. IR spectrum of aphanamixoid M (11) 
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Figure S112. CD spectrum of aphanamixoid M (11) 
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- Time Stamp :Fri May 25 13:30:04 2012 

 

- File ID : {A16A837B-47F0-435f-9467-9E5F2D8C48C6} 

- Is CFR Compliant : false 

- Original unaltered data 

Remarks:  

 - HV (CDDC channel): 0 v 

 - Time per point: 1 s 

 - Description: Sample 1 

 - Concentration: 0.1500mg/ml MeOH 

 - Pathlength: 1 mm 

 

Settings:  

 - Time-per-point: 1s (25us x 40000) 

 - Wavelength: 195nm - 400nm 

 -  Step Size: 1nm 

 - Bandwidth: 1nm 



Figure S113. 
1
H NMR spectrum of aphanamixoid N (12) in CDCl3 

 

 

Figure S114. 
13

C NMR spectrum of aphanamixoid N (12) in CDCl3 

 



Figure S115. HSQC spectrum of aphanamixoid N (12) in CDCl3 

 

 

Figure S116. HMBC spectrum of aphanamixoid N (12) in CDCl3 

 



Figure S117. 
1
H–

1
H COSY spectrum of aphanamixoid N (12) in CDCl3 

 

 

Figure S118. ROESY spectrum of aphanamixoid N (12) in CDCl3 

 



Figure S119. ESI (+) MS of aphanamixoid N (12) 

 

 

Figure S120. HR-ESI (+) MS of aphanamixoid N (12) 

 



Figure S121. IR spectrum of aphanamixoid N (12) 
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Figure S122. CD spectrum of aphanamixoid N (12) 

 

 

File: CD HAP-10-1mm(195-400)11122906.dsx 

ProBinaryX 
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- Time Stamp :Thu Dec 29 15:30:29 2011 

 

- File ID : {22DD87D1-8BDC-4613-84AA-3D04AA979FC5} 

- Is CFR Compliant : false 

- Original unaltered data 

Remarks:  

 - HV (CDDC channel): 0 v 

 - Time per point: 1 s 

 - Description: Sample 1 

 - Concentration: 0.1575mg/ml MeOH 

 - Pathlength: 1 mm 

 

Settings:  

 - Time-per-point: 1s (25us x 40000) 

 - Wavelength: 195nm - 400nm 

 -  Step Size: 1nm 

 - Bandwidth: 1nm 



Figure S123. 
1
H NMR spectrum of aphanamixoid O (13) in CDCl3 

 

 

Figure S124. 
13

C NMR spectrum of aphanamixoid O (13) in CDCl3 

 



Figure S125. HSQC spectrum of aphanamixoid O (13) in CDCl3 

 

 

Figure S126. HMBC spectrum of aphanamixoid O (13) in CDCl3 

 



Figure S127. 
1
H–

1
H COSY spectrum of aphanamixoid O (13) in CDCl3 

 

 

Figure S128. ROESY spectrum of aphanamixoid O (13) in CDCl3 

 



Figure S129. ESI (+) MS of aphanamixoid O (13) 

 

 

Figure S130. HR-EI (+) MS of aphanamixoid O (13) 

 



Figure S131. IR spectrum of aphanamixoid O (13) 
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Figure S132. CD spectrum of aphanamixoid O (13) 
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 - HV (CDDC channel): 0 v 

 - Time per point: 1 s 

 - Description: Sample 1 

 - Concentration: 0.3850mg/ml MeOH 

 - Pathlength: 1 mm 

 

Settings:  

 - Time-per-point: 1s (25us x 40000) 

 - Wavelength: 195nm - 400nm 

 -  Step Size: 1nm 

 - Bandwidth: 1nm 



Figure S133. 
1
H NMR spectrum of aphanamixoid P (14) in CDCl3 

 

 

Figure S134. 
13

C NMR spectrum of aphanamixoid P (14) in CDCl3 

 



Figure S135. HSQC spectrum of aphanamixoid P (14) in CDCl3 

 

 

Figure S136. HMBC spectrum of aphanamixoid P (14) in CDCl3 

 



Figure S137. 
1
H–

1
H COSY spectrum of aphanamixoid P (14) in CDCl3 

 

 

Figure S138. ROESY spectrum of aphanamixoid P (14) in CDCl3 

 



Figure S139. ESI (+) MS of aphanamixoid P (14) 

 

 

Figure S140. HR-ESI (+) MS of aphanamixoid P (14) 

 



Figure S141. IR spectrum of aphanamixoid P (14) 

 

 



Figure S142. CD spectrum of aphanamixoid P (14) 
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Remarks:  

 - HV (CDDC channel): 0 v 

 - Time per point: 1 s 

 - Description: Sample 1 
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 - Pathlength: 1 mm 

 

Settings:  

 - Time-per-point: 1s (25us x 40000) 

 - Wavelength: 195nm - 400nm 

 -  Step Size: 1nm 

 - Bandwidth: 1nm 


