Supplementary Materials for

Cd**-Selective Fluorescence Enhancement of Bisquinoline Derivatives with 2-

Aminoethanol Skeleton

Yuji Mikata *34*, Aya Tsuruta 3, Hinata Koike % Sunao Shoji ' 4, and Hideo Konno °

"Laboratory for Molecular & Functional Design, Department of Engineering, Nara Women's
University, Nara 630-8506, Japan; mikata@nara-wu.ac.jp
2KYOUSEI Science Center, Nara Women's University, Nara 630-8506, Japan
SDepartment of Chemistry, Biology, and Environmental Science, Faculty of Science, Nara
Women's University, Nara 630-8506, Japan
‘Cooperative Major in Human Centered Engineering, Nara Women's University, Nara 630-
8500, Japan
SNational Institute of Advanced Industrial Science and Technology (AIST), 1-1-1 Higashi,
Tsukuba, Ibaraki 305-8565, Japan

*Correspondence: mikata@nara-wu.ac.jp



Preparation Of ligands .......................................................................................................... 54
Scheme S1. Synthesis of ligands 1-6.

Absorbance and excitation spectra ............................................................................... 55_56

Figure S1.

Figure S2.

Absorbance spectral changes of 34 uM N,O-BOQMAE (1), 6-MeO-N,O-
BQMAE (2), and TriMeO-N,O-BOMAE (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 Cd?*. Excitation spectrum of 34 uM
TriMeO-N,O-BOMAE (3) in DMF-HEPES buffer (1:1, 50 mM HEPES,
0.1 M KCl, pH=7.5) at 25 °C (hem = 445 nm).

Absorbance spectral changes of 34 uM N,N-BOMAE (4), 6-MeO-N,N-
BQMAE (5), and TriMeO-N,N-BOMAE (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 Cd?. Excitation spectrum of 34 uM
TriMeO-N,N-BOMAE (6) in DMF-HEPES buffer (1:1, 50 mM HEPES,
0.1 M KC], pH=7.5) at 25 °C (hem = 450 nm).

Estimation Of dissociation Constants and LOD ....................................................... 57_512

Figure S3.

Figure S4.

Figure S5.

Figure S6.

Figure S7.

Estimation of dissociation constants (Ka) for TriMeO-N,O-BOMAE (3)
with Cd?*" and Zn? in DMF-HEPES buffer (1:1, 50 mM HEPES, 0.1 M
KCl, pH="7.5) at 25 °C.

Estimation of dissociation constants (K4) for TriMeOBQDMEN with
Cd? and Zn?* in DMF-HEPES buffer (1:1, 50 mM HEPES, 0.1 M K(]J,
pH=7.5) at 25 °C.

Estimation of dissociation constants (K4) for N,N-BQMAE (4) with Cd?*
and Zn* in DMF-HEPES buffer (1:1, 50 mM HEPES, 0.1 M KCl, pH =
7.5) at 25 °C.

Estimation of dissociation constants (Ka) for 6-MeO-N,N-BOMAE (5)
with Cd?*" and Zn? in DMF-HEPES buffer (1:1, 50 mM HEPES, 0.1 M
KCl, pH="7.5) at 25 °C.

Estimation of dissociation constants (Ka) for TriMeO-N,N-BOMAE (6)
with Cd?*" and Zn? in DMF-HEPES buffer (1:1, 50 mM HEPES, 0.1 M
KCl, pH="7.5) at 25 °C.



S3

Figure S8.  Estimation of LOD (limit of detection) for Cd*" 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.
1H/13C NMR spectra ..................................................................................................... 513_519
Figure S9. 'H NMR spectra of Cd** complex and free ligand of N,N-BOMAE (4) in
DMSO-de.

Figure S10. 'H/"C NMR spectrum of N,O-BQMAE (1) in CDCls.

Figure S11. 'H/"C NMR spectrum of 6-MeO-N,O-BQMAE (2) in CDCl.
Figure S12. 'H/"®C NMR spectrum of TriMeO-N,O-BQMAE (3) in CDCls.
Figure S13. 'H/"®C NMR spectrum of N,N-BQMAE (4) in CDCls.

Figure S14. 'H/"C NMR spectrum of 6-MeO-N,N-BQMAE (5) in CDCl.
Figure S15. 'H/"C NMR spectrum of TriMeO-N,N-BQMAE (6) in CDCls.



S4

Scheme S1 ;
"I
2
HN-OH R? N R NS
(a) ¢H3 K,COg, CHCN R %

R2
R2
1
oo
2 N
R R '}‘/\/O SN R2
R ¥z CHs
R2

R'=R2=H : N,O-BQMAE (1) 6% for 2 steps

Fq = OCHj, R2=H :6-MeO-N,O-BQMAE (2) 18% for 2 steps
R'=R“=0CH; : TriMeO-N,O0-BQMAE (3) 19% for 2 steps

CHs

R1

RZ

R2
R1
o X
NH, e Cl
R? N N s

R2

OCH,
(b) K,COj;, CH,CN R N
X N
R1m L_OCH,
R2
R'=R2=H : N,N-BQMAE (4) quant.

R'=0OCHz, R2=H :6-MeO-N,N-BQMAE (5) 96%
R'=R2=0CH; :TriMeO-N,N-BQMAE (6) quant.

Scheme S1. Synthesis of ligands 1-6.

n-BuLi, THF




(@)

Absorbance

T T T
—e— NO-BQMAE (1)
— Cd 0.2 eq.

— 0.4 eq B
——0.6eq
——0.8eq

— 1.4 eq
—_— 1.6 eq
— 1.8 eq

—5.0eq

1

Wavelength (nm)

0.8 -
0.6 -

0.4

Absorbance

0.2

0 |

—e— TiiMeO-NO
BQMAE (3)

— 0.8 ¢eq
—1.2¢eq

—_— 1.4 eq
— 1.6 €eq E

—20eq
o ——50eq |
| B

260 280 300 320 340 360 380

Wavelength (nm)

S5

Absorbance

Fluorescence Intensity (a.u.)

T T
—eo— 6-MeO-NO-
(b) BQMAE (2)
0.8 L —— Cd 0.2 eq.
— 0.4 eq
——0.6eq
0.6 I — 0.8 eq B
— 1.4 eq
0.4 — 1.6 eq 7
——1.8eq
0.2 4
\ — 5.0 eq
0 | | | |
260 280 300 320 340 360 380 400
Wavelength (nm)
40 T T T
L — TriMeO-NO- |
85 |- (d) BQMAE (3)

0 1

260 280

300 320 340 360 380 400

Wavelength (nm)

Figure S1. (a-c) Absorbance spectral changes of 34 uM (a) N,O-BOMAE (1), (b) 6-MeO-
N,O-BOMAE (2), and (c) TriMeO-N,O-BQMAE (3) in DMF-HEPES buffer (1:1, 50 mM
HEPES, 0.1 M KC], pH =7.5) at 25 °C in the presence of increasing concentrations of
Cd*. (d) Excitation spectrum of 34 pM TriMeO-N,O-BOMAE (3) in DMF-HEPES
buffer (1:1, 50 mM HEPES, 0.1 M KCl, pH =7.5) at 25 °C (Aem = 445 nm).
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Figure S2. Absorbance spectral changes of 34 uM (a) N,N-BQMAE (4), (b) 6-MeO-N,N-
BQMAE (5), and (c) TriMeO-N,N-BOMAE (6) in DMF-HEPES buffer (1:1, 50 mM
HEPES, 0.1 M KC], pH =7.5) at 25 °C in the presence of increasing concentrations of
Cd*. (d) Excitation spectrum of 34 pM TriMeO-N,N-BOMAE (6) in DMF-HEPES
buffer (1:1, 50 mM HEPES, 0.1 M KCl, pH =7.5) at 25 °C (Aem = 450 nm).
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Figure S3. Estimation of dissociation constants (K4) for TriMeO-N,O-BQMAE (3) with

Cd?* and Zn* in DMF-HEPES buffer (1:1, 50 mM HEPES, 0.1 M KCl, pH =7.5) at 25 °C.
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Binding Constants for TriMeOBQDMEN in DMF-HEPES
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Figure S4. Estimation of dissociation constants (Ka) for TriMeOBQDMEN with Cd?*
and Zn?" in DMF-HEPES bulffer (1:1, 50 mM HEPES, 0.1 M KCl, pH =7.5) at 25 °C.
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Binding Constants for N,N-BQMAE
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Figure S5. Estimation of dissociation constants (Ka) for N,N-BQMAE (4) with Cd*
and Zn?" in DMF-HEPES bulffer (1:1, 50 mM HEPES, 0.1 M KCl, pH =7.5) at 25 °C.
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Binding Constants for 6-MeO-N,N-BQMAE
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Figure S6. Estimation of dissociation constants (K4) for 6-MeO-N,N-BQMAE (5) with
Cd?* and Zn* in DMF-HEPES buffer (1:1, 50 mM HEPES, 0.1 M KCl, pH =7.5) at
25 °C.
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Binding Constants for TriMeO-N,N-TriMleOBQMAE
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Figure S7. Estimation of dissociation constants (K4) for TriMeO-N,N-BQMAE (6)
with Cd* and Zn?* 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 Cd? with TriMeO-N,N-BQMAE
(6) in DMF-HEPES buffer (1:1, 50 mM HEPES, 0.1 M KCI, pH = 7.5) at 25 °C. The 3c
value (o corresponds to standard deviation from 6 measurements) of blank solution
(34 pM 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 = 3c/k). The LOQ (limit of quantitation) is calculated to be 57
nM (LOQ = 10c/k).
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Figure S12. 'H/C NMR spectrum of TriMeO-N,O-BQMAE (3) in CDCl.
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Figure S13. 'H/*C NMR spectrum of N,N-BOMAE (4) in CDCls.



99

90°¢

S18

Lo — 0000

X : parts per Million : 1H

[sp)
T
C)
e Qe
O \ 7 \VM
o z 2 s
g
Q
2
N\/N_,
—( O
[0]
S
©
o —
O
[s¢)
T

.._...._..
00l 06 08 0O

IR RN R
L 09 0S¢ 0¥ O0¢

(syypuesnory)

__.
0c 01 0

1o 0
(syypuesnoyy)

10.0

50.0 40.0 30.0 20.0

__685€S
—— PSE'SS
S 119788

[ 2 T\ 6T6'19

— €LI'soI1

i
T ELL1el
___ 0T8Tl
—— T0L0¢1

—160°s€l

J—] 43

_sorLst
= wsLsl

190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 0.

X : parts per Million : 13C

Figure S14. 'H/"*C NMR spectrum of 6-MeO-N,N-BOMAE (5) in CDCl.
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Figure S15. 'H/*C NMR spectrum of TriMeO-N,N-BOMAE (6) in CDCl.




