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Scheme S1. Synthesis of ligands 1-6. 
 
  

Scheme S1

HN
OH N

R2

R1

R2 Cl

K2CO3, CH3CN(a)

R1 = R2 = H
R1 = OCH3, R2 = H 
R1 = R2 = OCH3

6% for 2 steps 
18% for 2 steps
19% for 2 steps

N

R2

R1

R2 Cl

K2CO3, CH3CN

2NH2
OCH3

(b)
N

N

N

OCH3

R2
R1

R2

R1

R2

R2

quant.
96%
quant.

: N,N-BQMAE (4)
: 6-MeO-N,N-BQMAE (5)
: TriMeO-N,N-BQMAE (6)

R1 = R2 = H
R1 = OCH3, R2 = H 
R1 = R2 = OCH3

N
OHN

CH3

R2
R1

R2

CH3

N

R2

R1

R2 Cl

n-BuLi, THF

N
ON

N
CH3

R2
R1

R2

R2

R1

R2

: N,O-BQMAE (1)
: 6-MeO-N,O-BQMAE (2)
: TriMeO-N,O-BQMAE (3)



 S5 

 
Figure S1. (a-c) Absorbance spectral changes of 34 µM (a) N,O-BQMAE (1), (b) 6-MeO-
N,O-BQMAE (2), and (c) TriMeO-N,O-BQMAE (3) in DMF-HEPES buffer (1:1, 50 mM 
HEPES, 0.1 M KCl, pH = 7.5) at 25 °C in the presence of increasing concentrations of 
Cd2+. (d) Excitation spectrum of 34 µM TriMeO-N,O-BQMAE (3) in DMF-HEPES 
buffer (1:1, 50 mM HEPES, 0.1 M KCl, pH = 7.5) at 25 °C (lem = 445 nm). 
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Figure S2. Absorbance spectral changes of 34 µM (a) N,N-BQMAE (4), (b) 6-MeO-N,N-
BQMAE (5), and (c) TriMeO-N,N-BQMAE (6) in DMF-HEPES buffer (1:1, 50 mM 
HEPES, 0.1 M KCl, pH = 7.5) at 25 °C in the presence of increasing concentrations of 
Cd2+. (d) Excitation spectrum of 34 µM TriMeO-N,N-BQMAE (6) in DMF-HEPES 
buffer (1:1, 50 mM HEPES, 0.1 M KCl, pH = 7.5) at 25 °C (lem = 450 nm). 
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Figure S3. Estimation of dissociation constants (Kd) for TriMeO-N,O-BQMAE (3) with 

Cd2+ and Zn2+ in DMF-HEPES buffer (1:1, 50 mM HEPES, 0.1 M KCl, pH = 7.5) at 25 °C. 
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Figure S4. Estimation of dissociation constants (Kd) for TriMeOBQDMEN with Cd2+ 

and Zn2+ in DMF-HEPES buffer (1:1, 50 mM HEPES, 0.1 M KCl, pH = 7.5) at 25 °C. 
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Figure S5. Estimation of dissociation constants (Kd) for N,N-BQMAE (4) with Cd2+ 

and Zn2+ in DMF-HEPES buffer (1:1, 50 mM HEPES, 0.1 M KCl, pH = 7.5) at 25 °C. 
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Figure S6. Estimation of dissociation constants (Kd) for 6-MeO-N,N-BQMAE (5) with 

Cd2+ and Zn2+ in DMF-HEPES buffer (1:1, 50 mM HEPES, 0.1 M KCl, pH = 7.5) at 

25 °C. 
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Figure S7. Estimation of dissociation constants (Kd) for TriMeO-N,N-BQMAE (6) 

with Cd2+ and Zn2+ in DMF-HEPES buffer (1:1, 50 mM HEPES, 0.1 M KCl, pH = 7.5) 

at 25 °C. 
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Figure S8. Estimation of LOD (limit of detection) for Cd2+ with TriMeO-N,N-BQMAE 
(6) in DMF-HEPES buffer (1:1, 50 mM HEPES, 0.1 M KCl, pH = 7.5) at 25 °C. The 3s 
value (s corresponds to standard deviation from 6 measurements) of blank solution 
(34 µM TriMeOBQMOA (9)) is 0.183402 in fluorescence intensity unit, which 
corresponds to 17 nM from the slope of the liner dynamic fluorescence intensity plot 
(k) shown above (LOD = 3s/k). The LOQ (limit of quantitation) is calculated to be 57 
nM (LOQ = 10s/k). 
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Figure S9. 1H NMR spectra of (a) Cd2+ complex and (b) free ligand of N,N-BQMAE 
(4) in DMSO-d6.  
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 Figure S10. 1H/13C NMR spectrum of N,O-BQMAE (1) in CDCl3.  
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Figure S11. 1H/13C NMR spectrum of 6-MeO-N,O-BQMAE (2) in CDCl3.  

N
ON

N
CH3H3CO

OCH3

6-MeO-N,O-BQMAE (2)

 (t
ho

us
an

dt
hs

)
0

0.
1

0.
2

0.
3

0.
4

0.
5

0.
6

0.
7

X : parts per Million : 13C

190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0

15
8.

08
5

15
7.

59
9

15
7.

25
0

15
7.

01
7

14
3.

78
6

14
3.

51
4

13
4.

87
8

13
4.

64
5

13
0.

83
7

13
0.

12
7

12
2.

76
4

12
1.

95
8

12
1.

87
0

10
5.

11
3

10
4.

98
7

77
.3

11
77

.0
00

76
.6

79

68
.5

68

58
.7

47
55

.5
31

55
.4

83
55

.4
15

38
.5

12
38

.1
04



 S16 

 
 

 

 
 
 Figure S12. 1H/13C NMR spectrum of TriMeO-N,O-BQMAE (3) in CDCl3.  
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Figure S13. 1H/13C NMR spectrum of  N,N-BQMAE (4) in CDCl3.  
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Figure S14. 1H/13C NMR spectrum of 6-MeO-N,N-BQMAE (5) in CDCl3. 
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Figure S15. 1H/13C NMR spectrum of TriMeO-N,N-BQMAE (6) in CDCl3. 
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