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Figure SI-1. Color change of complex 1 upon addition of hydroxide anion in mixture 
solvent (DMSO/H2O = 4/1, v/v): (a) 1 only; (b) 1 + 1.0 equiv. of hydroxide. 
Figure SI-2a. The 2D NOESY spectrum of receptor 1 
Figure SI-2b. The 2D NOESY spectrum of receptor 2 
SI-Table 1. Bond lengthsa of receptors 1-2 with D- and L-asparate anions from ab 
initio HF/6-31G(D) calculations 
Figure SI-3. Dilution experiment by 1H NMR of 1 in the presence of 1.0 equiv. of 
D-aspartate in the solution (DMSO-d6/ H2O = 4/1). (a) [1] = [D-aspartate] = 10 mM; 
(b) [1] = [D-aspartate] = 5 mM; (c) [1] = [D-aspartate] = 3 mM; (d) [1] = [D-aspartate] 
= 1 mM. 
Figure SI-4. Dilution experiment by 1H NMR of 1 in the presence of 1.0 equiv. of 
L-aspartate in the solution (DMSO-d6/ H2O = 4/1). (a) [1] = [L-aspartate] = 10 mM; 
(b) [1] = [L-aspartate] = 5 mM; (c) [1] = [L-aspartate] = 3 mM; (d) [1] = [L-aspartate] 
= 1 mM. 
Figure SI-5. 1H NMR spectra change of 1 operated in the solution (DMSO-d6/H2O = 
4/1) after addition of 2.0 equivalents of anions: (a) 1 only; (b) 1+ L-malate; (c) 1+ 
D-malate. 
Figure SI-6. Dilution experiment by 1H NMR of 1 in the presence of 1.0 equiv. of 
D-malate in the solution (DMSO-d6/ H2O = 4/1). (a) [1] = [L-malate] = 10 mM; (b) 
[1] = [L-malate] = 5 mM; (c) [1] = [L-malate] = 3 mM; (d) [1] = [L-malate] = 1 mM. 
Figure SI-7. A series of spectra taken over the course of the titration of a 5×10-5M 
DMSO/H2O (4/1, v/v) in 1 with a standard solution of D-malate at 25℃. The titration 
profile (insert) indicates the formation of a 1:1 complex. 
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Figure SI-8. A series of spectra taken over the course of the titration of a 5×10-5M 
DMSO/H2O (4/1, v/v) in 1 with a standard solution of L-malate at 25℃. The titration 
profile (insert) indicates the formation of a 1:1 complex. 
Figure SI-9. A series of spectra taken over the course of the titration of a 5×10-5M 
DMSO/H2O (4/1, v/v) in 2 with a standard solution of L-aspartate at 25℃. The 
titration profile (insert) indicates the formation of a 1:1 complex. 
Figure SI-10. 1HNMR (400Hz) spectra of sensor 2 (10 mM) in the solution 
(DMSO-d6/H2O = 4/1) upon addition of various quantities of D-aspartate: (a) 0 eq.; 
(b) 0.2 eq.; (c) 1.0 eq. 
Figure SI-11. 1HNMR (400Hz) spectra of sensor 2 (10 mM) in the solution 
(DMSO-d6/H2O = 4/1) upon addition of various quantities of L-aspartate: (a) 0 eq.; (b) 
0.2 eq.; (c) 1.0 eq. 
Figure SI-12. Dilution experiment by 1H NMR of 2 in the presence of 1.0 equiv. of 
D-aspartate in the solution (DMSO-d6/ H2O = 4/1). (a) [2] = [D-aspartate] = 10 mM; 
(b) [2] = [D-aspartate] = 5 mM; (c) [2] = [D-aspartate] = 1 mM. 
Figure SI-13. Dilution experiment by 1H NMR of 2 in the presence of 1.0 equiv. of 
L-aspartate in the solution (DMSO-d6/ H2O = 4/1). (a) [2] = [L-aspartate] = 10 mM; 
(b) [2] = [L-aspartate] = 5 mM; (c) [2] = [L-aspartate] = 1 mM. 
Figure SI-14. 1H NMR spectra change of 2 operated in the solution (DMSO-d6/H2O= 
4/1) after addition of 2.0 equivalents of anions: (a) 2 only; (b) 2+ L-aspartate; (c) 2+ 
D-aspartate.  
Figure SI-15. Color changes of complex 2 upon addition of various anions in 
DMSO/H2O (4/1, v/v): (a) 2 only; (b) 2 + 2.0 equiv. of L-malate; (c) 2 + 2.0 equiv. of 
D-malate.  
Figure SI-16. 1HNMR (400Hz) spectra of sensor 2 (10 mM) in the solution 
(DMSO-d6/H2O = 4/1) upon addition of various quantities of D-malate: (a) 0 eq.; (b) 
0.2 eq.; (c) 1.0 eq. 
Figure SI-17. 1HNMR (400Hz) spectra of sensor 2 (10 mM) in the solution 
(DMSO-d6/H2O = 4/1) upon addition of various quantities of L-malate: (a) 0 eq.; (b) 
0.2 eq.; (c) 1.0 eq. 
Figure SI-18. 1H NMR spectra change of 2 operated in the solution (DMSO-d6/H2O= 
4/1) after addition of 2.0 equivalents of anions: (a) 2 only; (b) 2+ L-malate; (c) 2+ 
D-malate.  
Figure SI-19. Dilution experiment by 1H NMR of 2 in the presence of 1.0 equiv. of 
D-malate in the solution (DMSO-d6/ H2O = 4/1). (a) [2] = [D-malate] = 10 mM; (b) 
[2] = [D-malate] = 5 mM; (c) [2] = [D-malate] = 1 mM. 
Figure SI-20. Dilution experiment by 1H NMR of 2 in the presence of 1.0 equiv. of 
L-malate in the solution (DMSO-d6/ H2O = 4/1). (a) [2] = [L-malate] = 10 mM; (b) [2] 
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= [L-malate] = 5 mM; (c) [2] = [L-malate] = 1 mM. 
 

 
Figure SI-1. Color change of complex 1 upon addition of hydroxide anion in mixture 
solvent (DMSO/H2O = 4/1, v/v): (a) 1 only; (b) 1 + 1.0 equiv. of hydroxide. 
 
 

 
Figure SI-2a. The 2D NOESY spectrum of receptor 1 
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Figure SI-2b. The 2D NOESY spectrum of receptor 2. 
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SI-Table 1. Bond lengthsa of receptors 1-2 with D- and L-asparate anions from ab 
initio HF/6-31G(D) calculations 

 

 
Figure SI-3. Dilution experiment by 1H NMR of 1 in the presence of 1.0 equiv. of 
D-aspartate in the solution (DMSO-d6/ H2O = 4/1). (a) [1] = [D-aspartate] = 10 mM; 
(b) [1] = [D-aspartate] = 5 mM; (c) [1] = [D-aspartate] = 3 mM; (d) [1] = [D-aspartate] 
= 1 mM. 
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Figure SI-4. Dilution experiment by 1H NMR of 1 in the presence of 1.0 equiv. of 
L-aspartate in the solution (DMSO-d6/ H2O = 4/1). (a) [1] = [L-aspartate] = 10 mM; 
(b) [1] = [L-aspartate] = 5 mM; (c) [1] = [L-aspartate] = 3 mM; (d) [1] = [L-aspartate] 
= 1 mM. 

 
Figure SI-5. 1H NMR spectra change of 1 operated in the solution (DMSO-d6/H2O = 
4/1) after addition of 2.0 equivalents of anions: (a) 1 only; (b) 1+ L-malate; (c) 1+ 
D-malate. 
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Figure SI-6. Dilution experiment by 1H NMR of 1 in the presence of 1.0 equiv. of 
D-malate in the solution (DMSO-d6/ H2O = 4/1). (a) [1] = [L-malate] = 10 mM; (b) 
[1] = [L-malate] = 5 mM; (c) [1] = [L-malate] = 3 mM; (d) [1] = [L-malate] = 1 mM. 
 

 
Figure SI-7. A series of spectra taken over the course of the titration of a 5×10-5M 
DMSO/H2O (4/1, v/v) in 1 with a standard solution of D-malate at 25℃. The titration 
profile (insert) indicates the formation of a 1:1 complex. 
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Figure SI-8. A series of spectra taken over the course of the titration of a 5×10-5M 
DMSO/H2O (4/1, v/v) in 1 with a standard solution of L-malate at 25℃. The titration 
profile (insert) indicates the formation of a 1:1 complex. 
 
 
 
 

 
Figure SI-9. A series of spectra taken over the course of the titration of a 5×10-5M 
DMSO/H2O (4/1, v/v) in 2 with a standard solution of L-aspartate at 25℃. The 
titration profile (insert) indicates the formation of a 1:1 complex. 

Electronic Supplementary Material (ESI) for Organic and Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011



9 
 

 
Figure SI-10. 1HNMR (400Hz) spectra of sensor 2 (10 mM) in the solution 
(DMSO-d6/H2O = 4/1) upon addition of various quantities of D-aspartate: (a) 0 eq.; 
(b) 0.2 eq.; (c) 1.0 eq. 
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Figure SI-11. 1HNMR (400Hz) spectra of sensor 2 (10 mM) in the solution 
(DMSO-d6/ H2O = 4/1) upon addition of various quantities of L-aspartate: (a) 0 eq.; 
(b) 0.2 eq.; (c) 1.0 eq. 
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Figure SI-12. Dilution experiment by 1H NMR of 2 in the presence of 1.0 equiv. of 
D-aspartate in the solution (DMSO-d6/ H2O = 4/1). (a) [2] = [D-aspartate] = 10 mM; 
(b) [2] = [D-aspartate] = 5 mM; (c) [2] = [D-aspartate] = 1 mM. 
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Figure SI-13. Dilution experiment by 1H NMR of 2 in the presence of 1.0 equiv. of 
L-aspartate in the solution (DMSO-d6/ H2O = 4/1). (a) [2] = [L-aspartate] = 10 mM; 
(b) [2] = [L-aspartate] = 5 mM; (c) [2] = [L-aspartate] = 1 mM. 
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Figure SI-14. 1H NMR spectra change of 2 operated in the solution (DMSO-d6/H2O= 
4/1) after addition of 2.0 equivalents of anions: (a) 2 only; (b) 2+ L-aspartate; (c) 2+ 
D-aspartate.  
 

 

Figure SI-15. Color changes of complex 2 upon addition of various anions in  
DMSO/H2O (4/1, v/v): (a) 2 only; (b) 2 + 2.0 equiv. of L-malate; (c) 2 + 2.0 equiv. of 
D-malate.  
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Figure SI-16. 1H NMR (400Hz) spectra of sensor 2 (10 mM) in the solution 
(DMSO-d6/ H2O = 4/1) upon addition of various quantities of D-malate: (a) 0 eq.; (b) 
0.2 eq.; (c) 1.0 eq. 
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Figure SI-17. 1HNMR (400Hz) spectra of sensor 2 (10 mM) in the solution 
(DMSO-d6/ H2O = 4/1) upon addition of various quantities of L-malate: (a) 0 eq.; (b) 
0.2 eq.; (c) 1.0 eq. 
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Figure SI-18. 1H NMR spectra change of 2 operated in the solution (DMSO-d6/H2O= 
4/1) after addition of 2.0 equivalents of anions: (a) 2 only; (b) 2+ L-malate; (c) 2+ 
D-malate.  
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Figure SI-19. Dilution experiment by 1H NMR of 2 in the presence of 1.0 equiv. of 
D-malate in the solution (DMSO-d6/ H2O = 4/1). (a) [2] = [D-malate] = 10 mM; (b) 
[2] = [D-malate] = 5 mM; (c) [2] = [D-malate] = 1 mM. 
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Figure SI-20. Dilution experiment by 1H NMR of 2 in the presence of 1.0 equiv. of 
L-malate in the solution (DMSO-d6/ H2O = 4/1). (a) [2] = [L-malate] = 10 mM; (b) [2] 
= [L-malate] = 5 mM; (c) [2] = [L-malate] = 1 mM. 
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