Electronic Supplementary Material (ESI) for Organic Chemistry Frontiers.
This journal is © the Partner Organisations 2018

Supporting Information-3:

Scaffold diversity-oriented synthesis of imonoid dimers: discovery of an axially
chiral agent with in vivo anti-breast cancer activity

Wan-Shan Li,*2 Yang Yang,* Jun-Jun Liu,? Li Shen,*@ Zhi Shi,*® and Jun Wu*c

aMarine Drugs Research Center, College of Pharmacy, Jinan University, 601 Huangpu Avenue West,
Guangzhou 510632, P. R. China

b Department of Cell Biology & Institute of Biomedicine, National Engineering Research Center of
Genetic Medicine, Guangdong Provincial Key Laboratory of Bioengineering Medicine, College of
Life Science and Technology, Jinan University, 601 Huangpu Avenue West, Guangzhou 510632, P.
R. China

¢ School of Pharmaceutical Sciences, Southern Medical University, 1838 Guangzhou Avenue North,
Guangzhou 510515, P. R. China

d School of Pharmacy, Tongji Medical College, Huazhong University of Science and Technology,
Wuhan 430030, P. R. China

* These authors contributed equally

Copies of HRESIMS, UV, IR, 1D and 2D NMR spectra of compounds 3, 3°, 4, and 4".



Table of Contents: (Page)

1. HR-ESIMS for compound 3: - o oo 4-5
2. UV spectrum for compound 3 in CHaCN - -ereerremeritiii 6
3. IR SPectrum fOr COMPOUNG 3« +vx rrrerrtniitiit i 7
4. 1H NMR (400 MHz) spectrum of compound 3 in CDClg - ererrrremeiiinn. 8-11
5. 13C NMR (100 MHz) spectrum of compound 3 in CDClg =+ vrevrmrerennn. 12-15
6. DEPT135 (100 MHz) spectrum of compound 3 in CDClg «:eevrrveeeriieenninennn. 16-19
7. 'H-'H COSY (400 MHz) spectrum of compound 3 in CDClg -+ vrevrevieniiinnns, 20-22
8. HSQC (400 MHz) spectrum of compound 3 in CDClg «rveererreeneiiinin, 23-27
9. HMBC (400 MHz) spectrum of compound 3 in CDCly «-reerrrremnriene 28-35
10. NOESY (400 MHz) spectrum of compound 3 in CDClg «--rvrevreeeniiiinnn. 36-39
11. HR-ESIMS for compound 3% oo oeriii 40-41
12. UV spectrum for compound 3’ in CHaCN -« rereemreri 42
13. IR Spectrum for COMPOUNG 3« -« rurrrrriee 43
14. 'H NMR (400 MHz) spectrum of compound 3" in CDClg - errevrevreiieiiinnn, 44-48
15. 13C NMR (100 MHz) spectrum of compound 3’ in CDClg ««e-evrrvermmiiinnn, 49-55
16. DEPT135 (100 MHz) spectrum of compound 3’ in CDClg «««rveverriveeriienniiinn. 56-61
17. H-'H COSY (400 MHz) spectrum of compound 3’ in CDClg «+:vrevvevreernieiinnnns 62-63
18. HSQC (400 MHz) spectrum of compound 3" in CDClIg eerrreemrrenrienie, 64-69
19. HMBC (400 MHz) spectrum of compound 3" in CDClg «+eerrreeeriiiniiii, 70-77
20. NOESY (400 MHz) spectrum of compound 3" in CDClg eeevverivvenniiiinne, 78-82
21. HR_ES'MS for the Synthesized compound Y PR E R R R R 83_84
22. UV spectrum for compound 4 in CHaCN - -xxxrrrerini 85
23. IR SPectrum for COMPOUNG 4+« renrrenrir 86



Table of Contents: (Page)

24.
25.
26.
27.

28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.

IHNMR (400 MHz) spectrum for the synthesized compound 4 -« vovereiiiinn, 87-90
13C NMR (100 MHz) spectrum of compound 4 in CDClyg -+« everreremn 91-95
DEPT135 (100 MHz) spectrum of compound 4 in CDClyg -+« reererremmrinmmini 06-102
IH-1H COSY (400 MHz) spectrum of compound 4 in CDCly «--vxvevreeeimn, 103-105
HSQC (400 MHz) spectrum of compound 4 in CDCly «+-xxervrmemmiiii 106-110
HMBC (400 MHz) spectrum of compound 4 in CDClg ««-evereerernn, 111-116
NOESY (400 MHz) spectrum of compound 4 in CDClg +«c-evevererim 117-121
HR-ESIMS for compound 4’ oo 122-123
UV spectrum for compound 4’ in CHaCN -« +vvvrerrmniiiiii 124
IR SPeCtrum for COMPOUNG 4’ -+« rrrnrreee e 125
1IH NMR (400 |\/|HZ) spectrum of Compound 4'in (_jDC|3 ........................................... 126-129
13C NMR (100 MHz) spectrum of compound 4’ in CDClg =+ xeveeeemmnei 130-135
DEPT135 (100 MHz) spectrum of compound 4°in CDCly «eeveverernnn, 136-141
IH-1H COSY (400 MHz) spectrum of compound 4" in CDClyg «---eeeeeee, 142-144
HSQC (400 MHz) spectrum of compound 4" in CDClg «---vevereeeiiin 145-148
HMBC (400 MHz) spectrum of compound 4’ in CDClg =+« evevereeren 149-157
NOESY (400 MHz) spectrum of compound 4" in CDCly ««+ererereremrmm, 158-161



HR-ESIMS for compound 3
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HR-ESIMS for compound 3
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UV spectrum for compound 3 in CH;,CN



IR spectrum for compound 3
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'H NMR (400 MHz) spectrum of compound 3 in CDCl,




'H NMR (400 MHz) spectrum of compound 3 in CDCl,
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'H NMR (400 MHz) spectrum of compound 3 in CDCI,
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'H NMR (400 MHz) spectrum of compound 3 in CDCI,
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13C NMR (100 MHz) spectrum of compound 3 in CDCI,
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13C NMR (100 MHz) spectrum of compound 3 in CDCI,
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13C NMR (100 MHz) spectrum of compound 3 in CDCI,
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13C NMR (100 MHz) spectrum of compound 3 in CDCI,
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DEPT135 (100 MHz) spectrum of compound 3 in CDCl,
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DEPT135 (100 MHz) spectrum of compound 3 in CDCl,
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DEPT135 (100 MHz) spectrum of compound 3 in CDCl,

18



DEPT135 (100 MHz) spectrum of compound 3 in CDCl,
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IH-1H COSY (400 MHz) spectrum of compound 3 in CDCl,
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'H-1H COSY (400 MHz) spectrum of compound 3 in CDCl,
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'H-1H COSY (400 MHz) spectrum of compound 3 in CDCl,
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HSQC (400 MHz) spectrum of compound 3 in CDCl,
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HSQC (400 MHz) spectrum of compound 3 in CDCl,
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HSQC (400 MHz) spectrum of compound 3 in CDCl,
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HSQC (400 MHz) spectrum of compound 3 in CDCl,
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HSQC (400 MHz) spectrum of compound 3 in CDCl,
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HMBC (400 MHz) spectrum of compound 3 in CDCl,
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HMBC (400 MHz) spectrum of compound 3 in CDCl,
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HMBC (400 MHz) spectrum of compound 3 in CDCl,
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HMBC (400 MHz) spectrum of compound 3 in CDCl,
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HMBC (400 MHz) spectrum of compound 3 in CDCl,
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HMBC (400 MHz) spectrum of compound 3 in CDCl,

33



HMBC (400 MHz) spectrum of compound 3 in CDCl,
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HMBC (400 MHz) spectrum of compound 3 in CDCl,
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NOESY (400 MHz) spectrum of compound 3 in CDCl,
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NOESY (400 MHz) spectrum of compound 3 in CDCl,
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NOESY (400 MHz) spectrum of compound 3 in CDCl,
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NOESY (400 MHz) spectrum of compound 3 in CDCl,
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HR-ESIMS for compound 3’
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HR-ESIMS for compound 3’
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UV spectrum for compound 3’ in CH,CN
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IR spectrum for compound 3’
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'H NMR (400 MHz) spectrum of compound 3’
in CDCl,
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'H NMR (400 MHz) spectrum of compound 3’ in CDCl,
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'H NMR (400 MHz) spectrum of compound 3’ in CDCl,
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'H NMR (400 MHz) spectrum of compound 3’ in CDCl,
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'H NMR (400 MHz) spectrum of compound 3’ in CDCl,
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13C NMR (100 MHz) spectrum of compound 3’ in CDCl,
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13C NMR (100 MHz) spectrum of compound 3’ in CDCI,
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13C NMR (100 MHz) spectrum of compound 3’ in CDCI,
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13C NMR (100 MHz) spectrum of compound 3’ in CDCI,
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13C NMR (100 MHz) spectrum of compound 3’ in CDCl,
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13C NMR (100 MHz) spectrum of compound 3’ in CDCl,
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DEPT135 (100 MHz) spectrum of compound 3' in CDCl,
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DEPT135 (100 MHz) spectrum of compound 3’ in CDCl,
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DEPT135 (100 MHz) spectrum of compound 3' in CDCl,
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DEPT135 (100 MHz) spectrum of compound 3' in CDCl,

58



DEPT135 (100 MHz) spectrum of compound 3' in CDCl,
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DEPT135 (100 MHz) spectrum of compound 3’ in CDCl,
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DEPT135 (100 MHz) spectrum of compound 3’ in CDCl,
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IH-1H COSY (400 MHz) spectrum of compound 3’ in CDCl,
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IH-1H COSY (400 MHz) spectrum of compound 3’ in CDCl,
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HSQC (400 MHz) spectrum of compound 3’ in CDCl,
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HSQC (400 MHz) spectrum of compound 3’ in CDCl,
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HSQC (400 MHz) spectrum of compound 3’ in CDCl,
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HSQC (400 MHz) spectrum of compound 3’ in CDCl,
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HSQC (400 MHz) spectrum of compound 3’ in CDCl,
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HSQC (400 MHz) spectrum of compound 3’ in CDCl,
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HMBC (400 MHz) spectrum of compound 3' in CDCl,
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HMBC (400 MHz) spectrum of compound 3' in CDCl,
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HMBC (400 MHz) spectrum of compound 3’ in CDCl,
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HMBC (400 MHz) spectrum of compound 3' in CDCl,
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HMBC (400 MHz) spectrum of compound 3' in CDCl,
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HMBC (400 MHz) spectrum of compound 3’ in CDCl,
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HMBC (400 MHz) spectrum of compound 3' in CDCl,
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HMBC (400 MHz) spectrum of compound 3' in CDCl,
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NOESY (400 MHz) spectrum of compound 3" in CDCl,
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NOESY (400 MHz) spectrum of compound 3’ in CDCl,
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NOESY (400 MHz) spectrum of compound 3" in CDCl,
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NOESY (400 MHz) spectrum of compound 3’ in CDCl,
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NOESY (400 MHz) spectrum of compound 3’ in CDCl,
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HR-ESIMS for compound 4
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HR-ESIMS for compound 4
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UV spectrum for compound 4 in CH,CN
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IR spectrum for compound 4
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'H NMR (400 MHz) spectrum of compound 4 in CDCl,
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'H NMR (400 MHz) spectrum of compound 4 in CDCl,
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'H NMR (400 MHz) spectrum of compound 4 in CDCl,
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'H NMR (400 MHz) spectrum of compound 4 in CDCl,
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13C NMR (100 MHz) spectrum of compound 4 in CDCI,
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13C NMR (100 MHz) spectrum of compound 4 in CDCI,
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13C NMR (100 MHz) spectrum of compound 4 in CDCI,
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13C NMR (100 MHz) spectrum of compound 4 in CDCI,
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13C NMR (100 MHz) spectrum of compound 4 in CDCI,
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DEPT135 (100 MHz) spectrum of compound 4 in CDCl,
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DEPT135 (100 MHz) spectrum of compound 4 in CDCl,
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DEPT135 (100 MHz) spectrum of compound 4 in CDCl,
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DEPT135 (100 MHz) spectrum of compound 4 in CDCl,
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DEPT135 (100 MHz) spectrum of compound 4 in CDCl,
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DEPT135 (100 MHz) spectrum of compound 4 in CDCl,
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DEPT135 (100 MHz) spectrum of compound 4 in CDCl,
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'H-1H COSY (400 MHz) spectrum of compound 4 in CDCl,
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'H-1H COSY (400 MHz) spectrum of compound 4 in CDCl,

104



'H-1H COSY (400 MHz) spectrum of compound 4 in CDCl,
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HSQC (400 MHz) spectrum of compound 4 in CDCl,
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HSQC (400 MHz) spectrum of compound 4 in CDCl,
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HSQC (400 MHz) spectrum of compound 4 in CDCl,

108



HSQC (400 MHz) spectrum of compound 4 in CDCl,
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HSQC (400 MHz) spectrum of compound 4 in CDCl,
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HMBC (400 MHz) spectrum of compound 4 in CDCl,
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HMBC (400 MHz) spectrum of compound 4 in CDCl,
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HMBC (400 MHz) spectrum of compound 4 in CDCl,
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HMBC (400 MHz) spectrum of compound 4 in CDCl,
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HMBC (400 MHz) spectrum of compound 4 in CDCl,
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HMBC (400 MHz) spectrum of compound 4 in CDCl,
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NOESY (400 MHz) spectrum of compound 4 in CDCl,
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NOESY (400 MHz) spectrum of compound 4 in CDCl,

118



NOESY (400 MHz) spectrum of compound 4 in CDCl,
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NOESY (400 MHz) spectrum of compound 4 in CDCl,
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NOESY (400 MHz) spectrum of compound 4 in CDCl,
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HR-ESIMS for compound 4’
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HR-ESIMS for compound 4’
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UV spectrum for compound 4’ in CH,CN
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IR spectrum for compound 4’
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'H NMR (400 MHz) spectrum of compound 4’ in CDCl,
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'H NMR (400 MHz) spectrum of compound 4’ in CDCl,
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'H NMR (400 MHz) spectrum of compound 4' in CDCl,
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'H NMR (400 MHz) spectrum of compound 4' in CDCl,
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13C NMR (100 MHz) spectrum of compound 4’ in CDCl,
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13C NMR (100 MHz) spectrum of compound 4’ in CDCl,
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13C NMR (100 MHz) spectrum of compound 4’ in CDCl,
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13C NMR (100 MHz) spectrum of compound 4’ in CDCl,
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13C NMR (100 MHz) spectrum of compound 4’ in CDCl,
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13C NMR (100 MHz) spectrum of compound 4’ in CDCl,
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DEPT135 (100 MHz) spectrum of compound 4' in CDCl,
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DEPT135 (100 MHz) spectrum of compound 4’ in CDCl,
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DEPT135 (100 MHz) spectrum of compound 4' in CDCl,

MeO—
6

138



DEPT135 (100 MHz) spectrum of compound 4' in CDCl,
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DEPT135 (100 MHz) spectrum of compound 4' in CDCl,
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DEPT135 (100 MHz) spectrum of compound 4' in CDCl,
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'H-'H COSY (400 MHz) spectrum of compound 4’ in CDCI,

142



IH-1H COSY (400 MHz) spectrum of compound 4’ in CDCI,
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IH-'H COSY (400 MHz) spectrum of compound 4’ in CDCI,
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HSQC (400 MHz) spectrum of compound 4’ in CDCl,
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HSQC (400 MHz) spectrum of compound 4’ in CDCl,
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HSQC (400 MHz) spectrum of compound 4’ in CDCl,
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HSQC (400 MHz) spectrum of compound 4’ in CDCl,
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HMBC (400 MHz) spectrum of compound 4’ in CDCl,
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HMBC (400 MHz) spectrum of compound 4’ in CDCl,
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HMBC (400 MHz) spectrum of compound 4’ in CDCl,
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HMBC (400 MHz) spectrum of compound 4’ in CDCl,
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HMBC (400 MHz) spectrum of compound 4’ in CDCl,
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HMBC (400 MHz) spectrum of compound 4’ in CDCl,
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HMBC (400 MHz) spectrum of compound 4’ in CDCl,
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HMBC (400 MHz) spectrum of compound 4’ in CDCl,
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HMBC (400 MHz) spectrum of compound 4’ in CDCl,
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NOESY (400 MHz) spectrum of compound 4’ in CDCl,
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NOESY (400 MHz) spectrum of compound 4’ in CDCl,
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NOESY (400 MHz) spectrum of compound 4’ in CDCl,
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NOESY (400 MHz) spectrum of compound 4’ in CDCl,
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