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1. Synthesis of aldehydes A1 and A2.

1.1. Synthesis of carboxyl
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Figure S1. '"H NMR spectrum of compound 1 (400 MHz, CDCl5).
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1.2. Synthesis of carboxyl
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Figure S2. 'H NMR spectrum of compound 2 (400 MHz, CDCls).
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1.3. Synthesis of ketone 3.
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Figure S3. 'H NMR spectrum of compound 3 (400 MHz, CDCls).



1.4. Synthesis of compound 4.

HCO,Et
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Figure S4. 'H NMR spectrum of compound 4 (400 MHz, CDCls).



1.5. Synthesis of A1.!"

PhyCOH
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Figure S5. 'H NMR spectrum of compound A1 (400 MHz, CDCl;).
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1.6. Synthesis of 1-hydroxy-2-naphthalaldehyde (A2).”
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Figure S6. 'H NMR spectrum of compound A2 (400 MHz, CDCl;).
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2. Synthesis of amphiphilic chiral salen ligands H,L'** and H,L*P,

2.1. 'H and C NMR spectra of 2a.
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Figure S7. '"H NMR spectrum of compound 2a (400 MHz, CDCls).
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Figure S8. *C NMR spectrum of compound 2a (100 MHz, CDCls).



2.2. 'H and 3C NMR spectra of 2b.
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Figure S9. 'H NMR spectrum of compound 2b (400 MHz, CDCl5).
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Figure S10. *C NMR spectrum of compound 2b (100 MHz, CDCl5).



2.3. 'H and C NMR spectra of 3a.
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Figure S11. '"H NMR spectrum of compound 3a (400 MHz, CDCl).
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Figure S12. *C NMR spectrum of compound 3a (100 MHz, CDCl;).




2.4. 'H and C NMR spectra of 3b.

H NH
HOL~g™~Oo i + 30/\/0\/\0/\/0H

HO\/\O/\/O\/\O_© IO OH
(SS)or(RR) 2C° 3b

b u “‘,‘

% ,/1‘\" 3
i ié /1% /’§ | /—‘6: ,,/"‘/'7 /‘J i N i
ik oWt
“\ I ““l‘ N w“\ M /‘ll J\ iV ‘ | |

MJ“‘M/MM S\ _ WA AVAN _ J‘L,_,, S N
7 T 5 i 3
5/ ppm
Figure S13. '"H NMR spectrum of compound 3b (400 MHz, CDCls).
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Figure S14. *C NMR spectrum of compound 3b (100 MHz, CDCI;).




2.5. 'H and BC NMR spectra of H,L'*

S CEC9NSERI NS
g 28-3R 8833338888
= PRRIGIILIIIIRSS
L ) ) J i

§ cw

g gr

= S=

= 2=

w So

| |

1.3966

_

]

8 8

© jd

3 5
/

= 3.7855
= 1.8556

' 1.8453
' 0.6251

sz s @ e T s
o2 g2 g 2323528888 o 8
53 g 3 SEBSSE3S8S R 8
83 g IYBRESLEBE & 8
oo o w ~Canoow ~ w S
88 g g SSSSSSSSE
‘ ‘ ‘ o)) ) |
\ [
L @
= 3 L
pD © b
28 2 5
fr e o ¢
5l S T 6

120 00
/ppm

Figure S16. *C NMR spectrum of amphiphilic chiral salen ligand H,L'* (100 MHz, CDCl;).



2.6. 'H and C NMR spectra of HoL'",
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Figure S18. *C NMR spectrum of amphiphilic chiral salen ligand H,L'® (100 MHz, CDCl5).



2.7.'H and BC NMR spectra of H,L**
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Figure S19. '"H NMR spectrum of amphiphilic chiral salen ligand H,L?* (400 MHz, CDCl5).
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Figure S20. *C NMR spectrum of amphiphilic chiral salen ligand H,L* (100 MHz, CDCl;).



2.8. 'H and C NMR spectra of HoL?",
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Figure S21. '"H NMR spectrum of amphiphilic chiral salen ligand H,L2?® (400 MHz, CDCl5).
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Figure S22. *C NMR spectrum of amphiphilic chiral salen ligand H,L* (100 MHz, CDCls).



3. Synthesis of amphiphilic chiral salen metal complexes.
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3.1. 'H NMR spectrum of [L!*Ni].
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Figure S23. '"H NMR spectrum of amphiphilic chiral salen complex [L'*Ni] (400 MHz, CDCl5).



3.2. 'H NMR spectrum of [L!"Ni].
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Figure S24. '"H NMR spectrum of amphiphilic chiral salen complex [L'®Ni] (400 MHz, CDCl5).



3.3. 'H NMR spectrum of [L?*Ni].
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Figure S25. '"H NMR spectrum of amphiphilic chiral salen complex [L?*Ni] (400 MHz, CDCl;).



3.4. 'H NMR spectrum of [L?"Ni].
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Figure S26. '"H NMR spectrum of amphiphilic chiral salen complex [L?*Ni] (400 MHz, CDCl5).



3.5. 'H NMR spectrum of [L!*Cu].
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Figure S27. '"H NMR spectrum of amphiphilic chiral salen complex [L'"Cu] (400 MHz, CDCl5).



3.6. 'H NMR spectrum of [L!*Co(MeNH,),](OTf).
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Figure S28. "H NMR spectrum of amphiphilic chiral salen complex [L!®Co(MeNH,),](OTf) (400 MHz,

CDCL).
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3.7. 'H NMR spectrum of [L!*Zn].
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Figure S29. '"H NMR spectrum of amphiphilic chiral salen complex [L!*Zn] (400 MHz, CDCI;).



4.1. Estimation of molecular cross-section areas.
The structures of the parent metallosalen compounds and [L'Ni] were obtained by PM6 calculations. The
space-filling model of each molecule was projected onto a plane perpendicular to the approximate C, axis of

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

(a) The core structure of [L'*PNi] that has no TEG or methoxy groups

cross section: 76 A?

(b) The core structure of [L>**Ni] that has no TEG or methoxy groups

cross section: 69 A2
(c) The tetra-TEG derivative [L!Ni]
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Figure S30. Calculated structures of nickel(I[) complexes (PM6).



4.2. Compressibility and compression modulus of amphiphilic chiral salen nickel(II) complexes.
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Figure S31. Ci—4 isotherms of monolayers and the corresponding 74 isotherms (shown as black lines).
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4.3. UV-vis absorption spectra of LB films of amphiphilic chiral salen nickel(I) complex [L!"Ni].
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Figure S32. UV-vis absorption spectra of LB films of [L'Ni] after normalization.



