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Function as chiral sensor

Cation-driven chirality induction using optically active N,N’- 
dimethylcyclohexane-1,2-diamines in CH2 Cl2 -CH3 CN (9:1 v/v) at 25 °C
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Substituent effect on the chirality induction
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Conclusion

1) 15-Crown-5-appended metalloporphyrin causes a K+-driven self-organization to bind a bifunctional guest ditopically, thereby allowing the circular 
dichroism (CD) detection of chirality induced in the ensemble when chiral amines are employed as the guest. 

2) This insight may provide a new way to design chiral probes that can be produced easily since a versatile organization would be achieved based on 
various synthetic modifications of the porphyrin unit.
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A plausible structure

UV–vis spectra of 1-Zn upon the addition of incremental amounts of 
DABCO in CH2 Cl2 -CH3 CN (9:1 v/v) at 25 °C, [1-Zn] = 4 μM

1-Zn : DABCO = 2 : 1
K21 ＝ 6.46×1010 M-2
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*After the solid [KClO4 ]–liquid [1-Zn (8 mM) and DABCO (4 mM) in 
CDCl3 -CD3 CN (4:1 v/v) solution] two-phase solvent extraction
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CSI MS study in CH2 Cl2 -CH3 CN (9:1 v/v) at a spray temperature of 
–30 ºC [1-Zn] = 0.4 mM, [DABCO] = 0.2 mM, [KClO4 ] = 0.2 mM.
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Investigation of self-assembly

Chirality induction using several diamines and aminoalcohols

CD sign and peak position 
/ nm

Total amplitude
/ M-1cm-1

Porphyrin Guest 1st Cotton effect 2nd Cotton effect A (= ∆ε1 – ∆ε2 )
1-Zn (1R,2R)-4 + (433) – (421) +24.8
1-Zn (1S,2S)-4 – (433) + (421) –23.2
1-Zn (3R)-5 – (433) + (423) –91.4
1-Zn (3S)-5 + (433) – (423) +86.8
1-Zn (3R)-6 – (434) + (422) –31.9
1-Zn (3S)-6 + (434) – (422) +34.3
1-Mg (R)-7 + (429) – (421) +43.8
1-Mg (R)-8 + (432) – (420) +70.7
1-Mg (S)-8 – (432) + (420) –71.4
1-Mg (R)-9 + (432) – (420) +68.5
1-Mg (S)-9 – (432) + (420) –67.6
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