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1. Synthesis of aldehydes A1 and A2. 

1.1. Synthesis of carboxylic acid 1. 

 

 

Figure S1. 1H NMR spectrum of compound 1 (400 MHz, CDCl3). 

 

 

  



1.2. Synthesis of carboxylic acid 2. 

 

 

Figure S2. 1H NMR spectrum of compound 2 (400 MHz, CDCl3). 

 

  



1.3. Synthesis of ketone 3. 

 

 

Figure S3. 1H NMR spectrum of compound 3 (400 MHz, CDCl3). 

 

  



1.4. Synthesis of compound 4. 

 

 

Figure S4. 1H NMR spectrum of compound 4 (400 MHz, CDCl3). 

 

 

 

  



1.5. Synthesis of A1.[1] 

 

 

Figure S5. 1H NMR spectrum of compound A1 (400 MHz, CDCl3). 
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1.6. Synthesis of 1-hydroxy-2-naphthalaldehyde (A2).[2] 

 

 

Figure S6. 1H NMR spectrum of compound A2 (400 MHz, CDCl3). 

 

 

[2] C. J. Lim, J. Y. Choi, B. H. Lee, K.-S. Oh, K. Y. Yi, Chem. Pharm. Bull., 2013, 61, 1239–1247. 

  

  



2. Synthesis of amphiphilic chiral salen ligands H2L1a,b and H2L2a,b. 

2.1. 1H and 13C NMR spectra of 2a. 

 

 

Figure S7. 1H NMR spectrum of compound 2a (400 MHz, CDCl3). 

 

Figure S8. 13C NMR spectrum of compound 2a (100 MHz, CDCl3). 

  



2.2. 1H and 13C NMR spectra of 2b. 

 

 

Figure S9. 1H NMR spectrum of compound 2b (400 MHz, CDCl3). 

 

 

Figure S10. 13C NMR spectrum of compound 2b (100 MHz, CDCl3). 

  



2.3. 1H and 13C NMR spectra of 3a.  

 

 

Figure S11. 1H NMR spectrum of compound 3a (400 MHz, CDCl3). 

 

Figure S12. 13C NMR spectrum of compound 3a (100 MHz, CDCl3). 

  



2.4. 1H and 13C NMR spectra of 3b.  

 

 
Figure S13. 1H NMR spectrum of compound 3b (400 MHz, CDCl3). 

 

Figure S14. 13C NMR spectrum of compound 3b (100 MHz, CDCl3). 

  



2.5. 1H and 13C NMR spectra of H2L1a. 

 

 

Figure S15. 1H NMR spectrum of amphiphilic chiral salen ligand H2L1a (400 MHz, CDCl3). 

 

Figure S16. 13C NMR spectrum of amphiphilic chiral salen ligand H2L1a (100 MHz, CDCl3). 



2.6. 1H and 13C NMR spectra of H2L1b. 

 

 

Figure S17. 1H NMR spectrum of amphiphilic chiral salen ligand H2L1b (400 MHz, CDCl3). 

 

Figure S18. 13C NMR spectrum of amphiphilic chiral salen ligand H2L1b (100 MHz, CDCl3). 



2.7. 1H and 13C NMR spectra of H2L2a. 
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Figure S19. 1H NMR spectrum of amphiphilic chiral salen ligand H2L2a (400 MHz, CDCl3). 

 

Figure S20. 13C NMR spectrum of amphiphilic chiral salen ligand H2L2a (100 MHz, CDCl3). 



2.8. 1H and 13C NMR spectra of H2L2b. 

 

 

Figure S21. 1H NMR spectrum of amphiphilic chiral salen ligand H2L2b (400 MHz, CDCl3). 

 

Figure S22. 13C NMR spectrum of amphiphilic chiral salen ligand H2L2b (100 MHz, CDCl3). 



3. Synthesis of amphiphilic chiral salen metal complexes. 

3.1. 1H NMR spectrum of [L1aNi]. 

 

 

Figure S23. 1H NMR spectrum of amphiphilic chiral salen complex [L1aNi] (400 MHz, CDCl3). 

 

  



3.2. 1H NMR spectrum of [L1bNi]. 

(R,R)

NN

O O

[L1bNi]

O
O

O
OH

O
O

O
HO

O
O

O
OH

O
O

O
HO

Ni

 

 

Figure S24. 1H NMR spectrum of amphiphilic chiral salen complex [L1bNi] (400 MHz, CDCl3). 

 

 

  



3.3. 1H NMR spectrum of [L2aNi]. 
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Figure S25. 1H NMR spectrum of amphiphilic chiral salen complex [L2aNi] (400 MHz, CDCl3). 

 

  



3.4. 1H NMR spectrum of [L2bNi]. 

 

 

Figure S26. 1H NMR spectrum of amphiphilic chiral salen complex [L2bNi] (400 MHz, CDCl3). 

 

  



3.5. 1H NMR spectrum of [L1bCu]. 
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Figure S27. 1H NMR spectrum of amphiphilic chiral salen complex [L1bCu] (400 MHz, CDCl3). 

 

 

  



3.6. 1H NMR spectrum of [L1bCo(MeNH2)2](OTf). 
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Figure S28. 1H NMR spectrum of amphiphilic chiral salen complex [L1bCo(MeNH2)2](OTf) (400 MHz, 

CDCl3). 

 

  



3.7. 1H NMR spectrum of [L1bZn]. 
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Figure S29. 1H NMR spectrum of amphiphilic chiral salen complex [L1bZn] (400 MHz, CDCl3). 

 

  



4.1. Estimation of molecular cross-section areas. 

 

The structures of the parent metallosalen compounds and [L1bNi] were obtained by PM6 calculations. The 

space-filling model of each molecule was projected onto a plane perpendicular to the approximate C2 axis of 

each and the projected area was used as the cross-section of the molecules.  

 

(a) The core structure of [L1a,bNi] that has no TEG or methoxy groups 

 

 

(b) The core structure of [L2a,bNi] that has no TEG or methoxy groups 

 

 

(c) The tetra-TEG derivative [L1bNi] 

 

Figure S30. Calculated structures of nickel(II) complexes (PM6). 

 

  



4.2. Compressibility and compression modulus of amphiphilic chiral salen nickel(II) complexes. 

 

 

Figure S31. Cs–A isotherms of monolayers and the corresponding –A isotherms (shown as black lines).  

Cs
–1- curves for the monolayers. (a) [L1aNi], (b) [L1bNi], (c) [L2aNi], and (d) [L2bNi]. 

  



4.3. UV-vis absorption spectra of LB films of amphiphilic chiral salen nickel(II) complex [L1bNi].  

 

 

 

Figure S32. UV-vis absorption spectra of LB films of [L1bNi] after normalization. 

 

 


