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Generation of Various ROS and RNS:

Generation of OCI™: The source of NaOCI| was commercial bleach. The concentration of
the OCI- stock solution was determined by measuring the absorbance at 209 nm with a

molar extinction coefficient of 350 M~' cm".

Generation of H,0,: H,O, solution was added directly. The concentration of H,O, was
determined by measuring the absorbance at 240 nm with a molar extinction coefficient of
43.6 M~'cm™.

Generation of ‘BUOOH: The commercial available tert-butyl hydroperoxide solution was

diluted with deionized water.

Generation of O,: Solid potassium superoxide was used as the superoxide radical anion

source.

Generation of ‘OH: Hydroxyl radical ((OH) was generated by the Fenton reaction. To
generate ‘OH, ferrous chloride was added in the presence of 10 equiv of H,O,. The

concentration of "OH was equal to the Fe(ll) concentration.

Generation of peroxynitrite (ONOO~): A mixture of sodium nitrite (0.6 M) and hydrogen
peroxide (0.7 M) was acidified with hydrochloric acid (0.6 M). Sodium hydroxide (1.5 M) was
added within 1-2 s to make the solution alkaline. The resulting solution was stored at a
temperature of —-18 °C or lower. The solution was thawed immediately before use. The
concentration of the stock solution was determined in 0.1 M NaOH by measuring the

absorbance at 302 nm with a molar extinction coefficient of 1670 M~'cm~1.
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Generation of NO*: Nitric oxide was generated from SNP (sodium nitroferricyanide (lll)
dehydrate). Experiments were performed under anaerobic conditions. The deionized water
was degassed with Ar for 30 min and then SNP was added into it under an Ar atmosphere
and was stirred for 30 min at room temperature. The probe solution was also degassed

before the reaction with NO".

Determination of the detection limit:

The detection limit was calculated based on the fluorescence titration. The fluorescence
emission spectra of probe DCPO-DP were measured three times; the standard deviation
measurement of the blank trial was also acquired. To obtain the slope, the fluorescence
intensity at 690 nm was plotted as a concentration of ONOO~. So the detection limit was

calculated in accord with the following equation:
Detection limit = 3o/k

Where o is the standard deviation of 10 blank measurements, k is the slope between the

fluorescence intensity, versus ONOO™ concentration.

OH
NC._CN OHC@
—_—
| Acetic anhydride,
(0] reflux, 15 h, 40%

Piperidine, acetic acid
toluene, reflux, 12 h,
44%

Ph,P(O)CI, EtzN
e

THF, rt, 30 min,
84%

Scheme 1. Synthetic scheme and numbering of atoms.
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g. S5. (top) '"H NMR spectrum of DCPO and (bottom) expanded aromatic region.
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Fig. S12. (top) DEPT NMR and (bottom) 3'P NMR spectrum of DCPO-DP.
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Fig. S13.
region.

(top) COSY NMR spectrum of DCPO-DP and (bottom) expanded aromatic
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Fig. S14. (top) 'H-3C HSQC NMR
aromatic region.
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Fig. S15. (top) 'H-"3C HMBC NMR spectrum of DCPO-DP and (bottom) expanded

aromatic region.
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Fig. S17. Mass spectrum of compound DCPO.
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Fig. $18. Mass spectrum of compound DCPO-DP.
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Fig. S19. Absorbance and emission spectra of DCPO (15.0 uM) in the mixture of solution
(DMSO /10 mM PBS, pH 7.4, 1:1 v/v).
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Fig. S20. Absorbance and emission spectra of DCPO-DP (15.0 uM) after addition of
ONOO- (20.0 equiv) in the mixture of solution (DMSO / 10 mM PBS, pH 7.4, 1:1 v/v).
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Fig.S21. Plot of relative fluorescence intensity maxima of ONOO-, O,~, H,O,, NO, NaOCl,
"‘OH, BuOr, and BuO,H (10.0 uM) trials upon addition of ROS/RNS in solution (CH3;CN / 10
mM PBS, pH 7.4, 1:1 v/v), incubation time: 20.0 min, Agx: 550 nm, Agp,: 690 nm, slit width 5
nm / 5 nm, (Data are expressed as mean of three experiments accompanied by a + SD
value). Inset: Selectivity of DCPO-DP with ROS/RNS; A.y: 550.
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Fig. $22. Fluorescence intensity of DCPO-DP (15.0 uM) with various metals in the solution
(DMSO /10mM PBS pH 7.4, 1:1 v/v) incubated for 30.0 min. Ag: 555 nm, Agp,: 690 nm, slit
width 5 nm /5 nm.

S26



400 -

2 300

["/]

c

Q

penry

L 200+

=

Rl

[/

2 100

£ i

w
0 | T L T i3 T " T ] T & 1
0 600 1200 1800 2400 3000 3600

Time (s)

Fig. S23. Time-dependent emission spectral changes of DCPO-DP (15.0 uM) with 30.0
equiv of ONOO™ in solution (DMSO / 10 mM PBS, pH 7.4, 1:1 v/V); Aex: 555 nm, Agn,: 690
nm, slit width 5 nm /5 nm.
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Fig. S24. Fluorescence emission intensity by DCPO-DP (15.0 uM, black) and DCPO-DP
(15.0 uM) with 20.0 equiv. of ONOO~ (red) under various different pH environments, Aey:
555 nm, A¢m: 690 nm, slit width 5 nm/ 5 nm.
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Fig. S25. Plot for the calculation of limit of detection from the emission of DCPO-DP (15.0
MM, DMSO/ 10 mM PBS pH 7.4, 1:1 v/v) with increasing concentration of ONOO- (0.0 to
20.0 equiv) incubated for 30.0 min at r.t., Slit width for Aex and A¢,, = 5 nm, (average of three
experiments).
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Fig. $26. 'H NMR spectrum of the isolated product from the reaction of DCPO-DP and
ONOO~in DMSO-d6.
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Fig. S27. HR-MS spectrum of the isolated product from the reaction of of DCPO-DP and
ONOO-.
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Fig. $29. Graphical display of HOMO-LUMO levels of DFT-optimized geometry of DCPO
and DCPO-DP (B3LYP/6-31g* basis set, G09).
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Table S1. Absorption energies with largest oscillator strength for DCPO and DCPO-DP
(B3LYP/6-31g* basis set, G09).

f Composition Cl (%)
HOMO-1 — LUMO 9.7
DCPO 1.0601  Lomo — LUMO 89.6
HOMO-2 — LUMO 6.9
0.3771 HOMO-1 — LUMO 87.9
HOMO — LUMO 45
DCPO-DP HOMO-2 — LUMO 83.2
HOMO-2 — LUMO+1 53
06474 LLOMO-1 — LUMO 6.3
HOMO-1 — LUMO+1 2.4

Table S2. Results of experimental determination of log P value by the (shake flask) method
for DCPO-DP

C, Vv A A C. P Log P

1.3 x 104 40 0.4581 0.4752 3.37 x 10° 111.6 2.04
0.4813
0.4862

1.6 x 104 50 0.4544 0.4549 3.22 x 10 149.7 2.18
0.4582
0.4521

2.0 x 10+ 60 0.4077 0.4023 2.85 x 10° 225.6 2.35
0.3941
0.4052

C1 = Concentration (mol-L-") of stock solution in n-octanol before partition; V = volume (uL)
of stock solution; A = absorbance in buffer solution after the partition (A = 500 nm); A =
arbitrary absorbance in buffer solution after partitioning (A = 500 nm); C, = concentration
(mol-L-") in buffer solution after partitioning; P = partition coefficient; log P = logarithm of the
partition coefficient.
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Fig. S$30. Confocal fluorescence images of exogenous ONOO- in HelLa cells; a) cells
pretreated with Probe (40 uM) for 30 min; b) cells were treated with Probe (40 uM) for 30
min washed by D-PBS after fixing and followed by incubation with ONOO~ (400 uyM) for 30
min; Scale bar: 20 mm.
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a) Control

b) DCPO-DP
+H,0,

c) DCPO-DP
+NaOCl
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+ KO,

Fig. S31. Confocal fluorescence images of HelLa cells; a) cells pretreated with DCPO-DP
(40 uM) for 30 min; in the cases of (b), (c), and (d) cells were treated with DCPO-DP (40
uM) for 30 min washed by D-PBS. After fixing, followed by incubation with H,O, NaOCI, and
KO, (250 equiv) for 1 min, respectively; length of scale bar = 20 pm.
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Table S3. Information of the DCPO-DP and DCPO calculated through ‘molinspiration
property engine v2011.04’ at the website, http://www.molinspiration.com.

Properties (DCPO-DP) Value (DCPO-DP) Value (DCPO-DP)
(NOTE: abbreviation same as
website)
milogP 7.58 4.30
TPSA 87.03 80.95
Natom 38 24
MW 512.50 312.30
nON 5 4
nOHNH 0 1
nviolations 2 0
nrotb 6 2
volume 449.71 277.58

% log P = octanol-water partition coefficient, PSA = molecular polar surface area, n atoms = number of
atoms without hydrogen, MW = molecular weight, n ON = number of O atoms and N atoms, n OHNH =
number of OHNH functional groups, n violations = number of violations against ‘Rule of 5’, n rotb =
number of rotatable bonds, volume; molecular volume.

% Rule of 5: Lipinski suggested 4 properties regarding the ‘drug-like’ of molecules; log P value should be

less than 5, molecular weight should be less than 500, number of hydrogen bond acceptors should be
less than 10, number of hydrogen bond donors should be less than 5.1

References:
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23, 3- 25.
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