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Reagents and apparatus

The reagents used in all experiments were directly obtained from commercial
suppliers. The organic solvents were dried through standard methods and then distilled
before use. The water employed in the experiments were purified by distillation.
Various anions or biological molecules were obtained from KCN, NaF, NaCl, KBr, KI,
NaHCO;, KNO3, KSCN, CH;COONa, NaHSO;, LiClO4-3H,0, Glucose, Gly and Cys,
respectively. The TLC analyses were conducted on silica gel plates. And the silica gel
plates were purchased from the Qingdao Ocean Chemicals. The melting points of the
fluorescent probe was measured on a microscopy melting point apparatus (Beijing
Taike XT-4). The pH values of various solutions were measured with a pH-3c digital
pH-meter (Shanghai ShengCi Device Works, Shanghai, China). The 'H and '*C NMR
spectra of the probe and its sensing reaction product were performed on a Bruker
Avance 400 spectrometer operating at 400 MHz and 100 MHz respectively. The
Elemental (C, H, N) analysis of the probe were carried out using Flash EA 1112
analyzer. The Mass spectra of the probe and its sensing reaction product were carried
out on an LXQ Spectrometer (Thermo Scientific) operating on ESI. The absorption
spectra were performed on a SHIMADZU UV-2450 spectrometer. The fluorescence
sensing properties of probe were conducted on a Photon Technology International (PTI)
Quantamaster fluorometer. The fluorescence imaging experiments were measured on a
Leica TCS SP5 1II laser confocal scanning microscope.

Determination of the detection limit

The detection limit was calculated according to a method used in the literature.! The
fluorescence emission spectrum of probe 1 was measured five times and the standard
deviation of a blank measurement was achieved. The fluorescence emission ratio (Isgg/
I466) was plotted as a concentration of cyanide. The detection limit was calculated using
the following equation:

Detection limit=3c6/k

Where o is the standard deviation of blank measurement, k is the slope between the
fluorescence emission ratio (Isg9/ I46¢) Versus cyanide concentration.

Computational details

The UV/Vis absorption and the emission properties of probe 1 and 1-CN were studied
with DFT/TDDFT calculations at the B3LYP/6-31G(d,p)/level using Gaussian 09.?
Water was used as the solvent in the calculations (PCM model).> First, the optimized
ground-state geometries of probe 1 and 1-CN were obtained. The UV/Vis absorption
was calculated by the TDDFT method based on the ground-state geometry (vertical
excitation, Franck-Condon principle). The geometry of excited state was optimized and
the emission was calculated with the TDDFT method (usually excited state is
responsible for the fluorescence, Kasha’s role). The vertical excitation and the emission
related calculations were based on the optimized excited state.
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Figure S1. The linear relationship of fluorescence emission ratio of probe 1 (I5pg /
I466) to various amount of cyanide (0 to 60 uM). The error bars represent the standard
deviation (n = 3).
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Figure S§2. The photostability of probe 1 (20 uM) in 20 mM potassium phosphate
buffer/DMF (4:6 v/v, pH 7.4) solutions. The fluorescence intensity at 466 nm of probe
1 was continuously recorded upon irradiating at 297 nm.

S3



1-8' ® ®
1.5+ @
1.2

|509 / I466

0.9

@

0.6 ® 9
g " 8 g g p B m

0.3 r . . . .
0 20 40 60 80 100

Volume fraction of water (%)
Figure S3. The variations of fluorescence emission ratio (Isg9 / I466) of probe 1 (20 uM)
in the presence (@) or absence (m) of cyanide (140 uM) as a function of water (20 mM
potassium phosphate buffer, pH 7.4) volume fraction. Excitation wavelength was
provided at 297 nm.

Figure $4. The solution color changes of probe 1 (20 uM) before and after addition of
cyanide (140 uM) under the visible light.
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Figure S5. Fluorescence emission ratios (Isgg / lyee) of probe 1 (20 uM) to CN- (140
uM) in the presence of 140 uM various other species. 1) blank; 2) F-; 3) Cl; 4) Br; 5)
I; 6) HCOs5; 7) NOsT; 8) SCN-; 9) CH3COOr; 10) HSO57; 11) ClOy4; 12) glucose; 13)
Gly; 14) Cys. The excitation wavelength was 297 nm.
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Figure §6. The variations of fluorescence intensity ratios (Isgg / I46¢) of probe 1 (20 pM)

in the absence (m) or presence (®) of cyanide (140 uM) as a function of pH. Excitation
wavelength was 297 nm.
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Figure S§7. Normalized fluorescence excitation spectra (a) and fluorescence emission
spectra (b) of probe 1 with cyanide before isolation (@) and after isolation (m).
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Figure S8. >C NMR (100 MHz) spectra of: (1) probe 1, (2) isolated product of probe
1+ CN-in CDCl;.
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Figure S9. The ESI-Ms spectra for the isolated products of probe 1 + CN-.

LUMO+3 xw‘
020 eV Sk ~
¥ ' 's\ IL‘

[

A

S,>S,
f=0.4488
A= 233nm

HOMO ¢ T €

6.21eV <

© ©

Ground state geometry

Figure S10. Rationalization of the UV/Vis absorption and fluorescence of 1-CN: the
geometry relaxation upon photoexcitation and the frontier molecular orbitals (MOs)
involved in the vertical excitation (i.e., UV/Vis absorption, the left columns) and
emission (right column) of 1-CN. The vertical excitations were calculated based on the
optimized ground state geometry, the emission was calculated based on the optimized
geometry of the excited state. Water was used as the solvent (PCM model). IC stands
for internal conversion and CT stands for conformation transformation. Excitation and
radiative processes are marked as solid arrow and the non-radiative processes are

marked by dotted arrow.
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Figure S11. ESI-Ms spectra of probe 1.
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