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Figure S1. '"H NMR spectrum of intermediate 1 (500 MHz, CDCl3, 293 K).
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Figure S2. 3C NMR spectrum of intermediate 1 (125 MHz, CDCl;, 293 K).
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Figure S3. '"H NMR spectrum of probe L1 (500 MHz, CDCl;, 293 K).
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Figure S4. 13C NMR spectrum of probe L1 (125 MHz, CDCl;, 293 K).
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Figure S5. MALDI-TOF-MS spectrum of probe L1.
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Figure S6. FT-IR spectrum of probe L1.
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Figure S7. (a) Fluorescence spectra of probe L1; (b) Absorption spectra of probe L1
(10 uM, H,O/CH;CN, 2/98, v/v, pH 7).
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Figure S8. Spectral overlap between the energy donor naphthaline emission (black)
and acceptor rhodamine absorption (red).

8007 )
& N | ] | | 500+ (b) -
% 600- n £ 400-
E L S & n
= 300-
g 400- " | .
54 | =
@ 8 2001 ™
E | @
5 200- . g
= . 5 160,
omm" = -
00 05 10 15 20 25 3.0 I T S T S
Ll [L1/[L1]+[AF']

Figure S9. The plot of fluorescence intensity of probe L1 as a function of AI’*
concentration (a) and the Job's plot data (b).
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Figure S10. Fluorescence response of probe L1 (10 uM, H,O/CH;CN, 2/98,
v/v, pH 7). Black bars: emission intensity of probe L1 at 585 nm with the
addition of the respective metal ions (20 equiv.). Red bars: emission intensity
of L1-2A3*" complex at 585 nm with the addition of the respective competing
ions (20 equiv.). Metal ions including AI’*, Li*, Na*, K*, Mg?*, Ca?', Ba*", Sr?*,
Hg?", Pb?*, Cd?*, Zn?", Co?", Ni*", Cu?", Ag" and Fe3*, Ao, = 240 nm.
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Figure S11. Non-linear plot of probe L1 (50 uM) assuming a 1:2 stoichiometry for
association between probe L1 and AI¥* in CH;CN/H,O (v/v, 98/2, pH 7) solution by
fluorescence spectroscopy; Aex/Aem = 240 nm/585 nm.!
The fluorescence spectrum association constants of A" were calculated by
nonlinear fitting using the following formula [Eq. (1)]:
K anc[Ho] +% ano:[Ho]KiK2[G]?

AFai = : (M
1 + Ki[G] + KIK[G]

where AF 4 is the change in the fluorescence intensity of the L1 upon gradual addition



of the A1, "auc refers to the different proportionality constant of the complex HG

and the free host, and “anc. refers to the different proportionality constant of the

complex HG, and the free host. The total concentrations of host and guest are denoted
by [H] and [G], respectively.

Equation(1) is noting also the relevant mass balance eqn (2), molar concentration of
the 1 : 1 complex are denoted by [HG], [HG2] refers to 1 : 2 complex!.

[HO] = [H] + [HG] + [HG2] (2)

R =0.9898, K, =777.45 (£ 0.391) M- | K, =3.099 x 10°( +0.391) M2,

Reference:
[1] P. Thordarson, Chem. Soc. Rev., 2011, 40, 1305-1323.
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Figure S12. Fluorescence intensity calibration curve of probe L1 (50 uM) as a
function of AI’* concentration in CH;CN/H,O (v/v, 98/2, pH 7) solution; Aey/Aem =
240 nm/585 nm. Y =428.8 X - 177.8, R =0.9935, LOD = 0.062 uM.



558 nm
3eq
53
£ ‘[AP*]
= Ocq
(=}
2
400 500 600 700
‘Wavelength/ nm
. 2.0
24 o) ©
2.04 nnn | | [ ]
. 1.5+ "
J | |
21.6 . é .
| S 1.0
-g 12 g . .
208 " 2
< . Z 05
0.4 ] |
L 00{m " .y
00 05 1.0 13.; 20 25 3.0 00 02 04 06 08 1.0
[AFT]/10pM [L1)/[L1]HAP

Figure S13. (a)Absorption spectral changes of probe L1 (pH 7, 50 uM, H,O/CH;CN,

2/98, v/v) solution upon addition of AI3* (0 ~ 30 uM); (b) the plot of absorbance at

558nm of probe L1 as a function of AI** concentration and (c) the Job's plot data.
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Figure S14. MALDI-TOF-MS spectrum of L1-2Al complex.
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Figure S15. Non-linear plot of probe L1 (50 uM) assuming a 1:2 stoichiometry for
association between probe L1 and AP in CH;CN/H,O (v/v, 98/2, pH 7) solution by
absorption spectroscopy. Amax = 558 nm.!

The UV spectrum association constants of Al’** were calculated by nonlinear

fitting using the following formula [Eq. (3)]:

€ anc[HolK [G] +% ana:[Ho]K K,[G]?

AAal =
1 + K,[G] + K,K,[G]’

A3)

where AA, i1s the change in the UV absorption intensity of the L1 upon gradual
addition of the A, and ®anc refers to the different molar absorptivity of the free

host and the complex of one host and one guest, ©anc. refers to the different molar

absorptivity of the free host and the complex of one host and two guests. The molar

concentrations of the free guest are denoted by [H]and [G], respectively.

Equation(3) is noting also the relevant mass balance eqn (2), molar concentration of
the 1 : 1 complex are denoted by [HG], [HG2] refers to 1 : 2 complex!.

[HO] =[H] + [HG] + [HG2] (2)

R=0.9842, K;=1225.8 (£0.312)M!, K, = 2.654x10°(+0.312)M2.

Reference:

[1] P. Thordarson, Chem. Soc. Rev., 2011, 40, 1305-1323.
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Figure S16. Absorbance calibration curve of probe L1 (50 uM) at 558 nm as a

function of AI3* concentration in CH;CN/H,O (v/v, 98/2, pH 7) solution.

Y =1.184 X - 0.3483, R =0.9055, LOD = 5.8 uM.
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Figure S17. Absorption spectral changes of probe L1 (10 uM, H,0O/1,4-dioxane, 1/99,

v/v) solution upon addition of I- (0 ~ 50 equiv.)
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Figure S18. Job's plot data.
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Figure S19. Fluorescence spectral changes of probe L1 (10 uM, 1,4-dioxane/H,0, v/v, 99/1)

solution upon addition of I (0 ~ 500 uM); Aex/Aer, = 315 nm/415 nm.

0.20-
| |
. 0.15 .,
2 =
w01& =
n [
2 0.05‘ ] -
0.00 = n
00 02_04 06 08 1.0
[Li)ﬁLl I

Figure S20. Job's plot data.
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Figure S21. (a) Absorption response of probe L1 (10 uM, 1,4-dioxane/H,0, v/v, 99/1). Black bars:
the absorbance of probe L1 at 360 nm with the addition of the respective anions (50 eq.). White
bars: the absorbance of probe L1 at 360 nm with the addition of the respective competing anions
(50 eq.) and I (50 eq.); (b) Fluorescence response of probe L1 (10 uM, 1,4-dioxane/H,0, v/v,
99/1). Black bars: emission intensity of probe L1 at 415 nm with the addition of the respective
anios (50 eq.). White bars: emission intensity of probe L1 at 415 nm with the addition of the
respective competing anions (50 eq.) and I (50 eq.). Anions including I, F-, CI-, Br, NO;-, H,PO,",

HSO4', C104', Aco' and PFG'. }"ex =315 nm
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Figure S22. Absorbance calibration curve of probe L1 (10 uM) as a function of I- concentration

in 1,4-dioxane/H,0O (v/v, 99/1) solution; A, = 360 nm.

Y =0.00847 X - 0.00598, R=0.9578, LOD = 0.42 uM.
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Figure S23. None-linear plot of probe L1 (of probe L1(10 uM) assuming a 1:1 stoichiometry for
association between probe L1 and I in 1,4-dioxane/H,O (v/v, 99/1) solution by absorption
Spectroscopy. Amax = 360 nm.

The UV spectrum association constants of I- were calculated by nonlinear fitting

using the following formula [Eq. (4)]:

AB([H], + [G], + %43) + \/AMH]O +[Gl, + %(a)z — 4AB2[H],[G],
2

(4)

AF =

where Al is the change in the fluorescence intensity of the L1 upon gradual addition
of the I, and AP refers to the different molar absorptivity of the free host and the
interaction complex. The total concentrations of host and guest are denoted by [H],
and [G]o, respectively!.

R =0.9975, K =2.08%10° (£0.005)M-!

Reference:

[1] P. Thordarson, Chem. Soc. Rev., 2011, 40, 1305-1323.
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Figure S24. Fluorescence intensity calibration curve of probe L1 (10 uM) as a function of I-
concentration in 1,4-dioxane/H,O (v/v, 99/1) solution; Aex/Aery = 315 nm/415 nm.

Y=-1793X+172.1,R=0.9953, LOD = 0.092 pM.
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Figure S25. None-linear plot of probeL.1 (10 uM) assuming a 1:1 stoichiometry for
association between probe L1 and I in 1,4-dioxane/H,O (v/v, 99/1) solution by
fluorescence spectroscopy; Aex/Aem = 315 nm/415 nm.
The fluorescence spectrum association constants of I- were calculated by nonlinear

fitting using the following formula [Eq. (5)]:

i Aa([H], +[G], +%<a) + \/Aaz([H]O +[G], + %(a)z -4Aa’[H][G],

2 ()

where Al is the change in the fluorescence intensity of the L1 upon gradual addition

Al

of the I, and Aa refers to the different constant of the free host and the interaction
complex. The total concentrations of host and guest are denoted by [H]y and [G]o,
respectively!.

R =0.9910, K =1.04x10* (=0.033)M"!

Reference:

[1] P. Thordarson, Chem. Soc. Rev., 2011, 40, 1305-1323.



Table S1. Comparison of probe L1 and other probes in literature

Our work Ref. [2] Ref. [3] Ref. [4] Ref. [5]
Detection ions AP, I A A AP* AP*
Detection APP*: CH;CN/H,0  C,HsOH/H,O CH3;0H/H,0 C,HsOH/ C,HsOH
solvent (v/v) (98/2) 9/1) (1/1) H,0(95/5)
I 1,4-
dioxane/H,0
(99/1)
Yield (%) 76.3 85.2 70.2 NA 93.1
Quantum APY 039 NA 0.076 0.102 NA
yield
Detection At 0.073 1.04 0.39 NA 0.2
limit (uM) I 046
Detection AP¥*: Ratiometric  Ratiometric Single Single Single
Method fluorescence fluorescence wavelength wavelength  wavelength
Stoke’s shift (345 Stoke’s shift (143  Stoke’s shift  Stoke’s Stoke’s shift
nm); nm) (72 nm); shift (65 (57 nm);
FRET ESIPT nm); PET
I Fluorescence PET
quenching
PET
Application PC3 Cells Test strips HeLa cells NA NA
Ref. [6] Ref.[7] Ref.[8]
Detection ions ~ AI*Y, F- AT AP*
Detection DMSO CH;CN C,Hs;OH
solvent (v/v)
Yield (%) 85.0 86.1 53
Quantum AP 0.0198 NA NA
yield F:0.0182
Detection Al 041 0.42 0.22
limit(uM) F:14.36
Detection Single wavelength ~ Ratiometric Single
Method AP ICT fluorescence wavelength;
F- hydrogen Stoke’s shift (75 PET
bonded nm);
ICT
Application HeLa cells HeLa cells NA
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