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Preparation of stock solutions of various ROS/RNS.
Hypochlorite (CIO) stock solution (50 mM in H,0) was prepared by diluting commercial NaClO solution in
deionized water (pH = 10). The solution concentration was determined by UV-Vis spectroscopy (€ 93 nm= 350
cm™*™M?Y).
Peroxynitrite (OONO’) stock solution (37 mM in H,0 at pH > 10) was prepared following procedure by Pryor
et al. (Anal. Biochem. 1996, 236, 242-249). The solution concentration was determined by UV-Vis
spectroscopy (€ 302 nm= 1,670 cm*™MY).
Nitric Oxide (NO) stock solution (1.9 mM in H,0) was generated by bubbling a stream of nitric oxide gas into
deoxygenated deionized H,0 for 15 min. The nitric oxide gas was produced by dropping dilute H,SO, (2 M)
solution onto NaNO, solid and passed through 5 wt% NaOH solution to remove NO,.

Dilute H2SO:« soln
(2-6 M)

Canula

Vent of excess NO &

Deionized H20 or

phosphate buffer to Concentrated NaOH solution P > NaNO:z solution

dissolve NO in. to absorb NO2 = (30 g in 50 mL H20);
o Use of NaNO:2 solid

also works.

Figure S1. Setup for preparation of a nitric oxide stock solution. Note: 1) the entire system should be
thoroughly deoxygenated with inert gas, i.e. N, or Ar; 2) H,SO, solution should be dropped into a vigorously
stirring NaNO; solution (or onto NaNO, solid) very slowly at the very beginning to avoid sudden build-up of
internal gas pressure; 3) NaOH solution to wash off NO, can be replaced by NaOH pellets; 4) the system
should be set up in a fume hood with good ventilation.

Superoxide(0,”) stock solution (50 mM in DMF) was prepared by dissolving solid KO, in anhydrous DMF.
Presence of H,0 in DMF leads to disproportionation of O,".

Hydroxyl radical (HO’) was generated in situ by addition of an aliquot of Fe(ClO), solution (200 mM in H,0)
into a solution containing excess H,0,.

Singlet oxygen ('0,) was generated in situ by addition of an aliquot of hypochlorite stock into a solution
containing excess H,0,.

Hydrogen peroxide (H,0,) stock solution (50 mM in H,0) was prepared by dilution of commercial 30% H,0,
solution in deionized H,0.
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Spectral studies
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Figure S2. Comparison of fluorescence spectra of independently synthesized 1, 2 and 3 with those extrapolated
from fluorescence titration of probe PN600 by hypochlorite or peroxynitrite, as a verification of their formation

during titration.
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Figure S3. Dose dependant decrease of the probe emission upon addition of hypochlorite. Note: it took similar
amount of hypochlorite (ca. 5-7 equiv.) to consume probe 4a, 4b and PN600. In comparison, consumption of 4c
require significantly higher dose of hypochlorite. An explanation to this observation is that the oxidation product
of probe 4a, 4b and PN600 are not reactive toward hypochlorite and the oxidation production of 4c is also
reactive toward hypochlorite and therefore competes with 4c.
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Figure S4. Excitation spectra monitoring emission at 610 nm, upon addition of an aliquot of hypochlorite into a
solution of PN600, showing the decrease of excitation of PN600 with a maximum at 350 nm and increase of
excitation of 1 with a maximum at 467 nm as the dose of hypochlorite increases.

6
3.0x10 Oxidation kinetics of various probes

upon addition of hypochlorite (5 equiv)
A, =355nmanda_ =530nm

=)

<

>

2 2.0x10°

[}

= —4a

© —4b

= \ PNBOO

9 1.0x10° 1

(%]

<

[e]

>

o0 . ; = :
0 25 50 75 100

Time (s)

Figure S5. Oxidation kinetics of probe 4a, 4b and PN600, upon addition of an aliquot of hypochlorite (5 equiv.).




1.2 -
An overlay of the emission of

the blue-emitting species upon
addition of peroxynitrite to:

0.8 1 — 4a

— b
— PN600

4c
0.4

Fluorescence Intensity

T
600 700 800
Wavelength (nm)

T
400 500

Figure S6. Overlay of the blue emissions (presumably from 3) generated upon addition of an aliquot of
peroxynitrite stock into a solution of probe 4a, 4b, PN600 and 4c, respectively. Note: the presence of other
species, which are also excitable by light of 355 nm and emit at longer wavelength than 3, are responsible for the
spectral difference in the range of 475 nm to 700 nm.
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Figure S7. Oxidation of probe 12 by hypochlorite. A) Kinetics of the formation of 13; B) emission spectra of a
solution of probe 12, upon addition of various equivalence of hypochlorite; C) dose dependent emission
enhancement at 450 nm; D) a mechanistic explanation to the formation of 13 upon hypochlorite mediated
oxidation of probe 12.
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Figure S8. Oxidation of probe 12 by peroxynitrite. A)

Kinetics of the formation of 13; B) emission spectra of a

solution of probe 12, upon addition of various equivalence of peroxynitrite; C) dose dependent emission
enhancement at 450 nm; D) a mechanistic explanation to the formation of 13 upon peroxynitrite mediated

oxidation of probe 12.
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Figure S9. Oxidation of probe 11 by hypochlorite. A) Kinetics of the formation of 13; B) emission spectra of a
solution of probe 11, upon addition of various equivalence of hypochlorite; C) dose dependent emission
enhancement at 450 nm; D) a mechanistic explanation to the formation of 13 upon hypochlorite mediated

oxidation of probe 11. Note: probe 11 can be oxidized,

but to a limited extend only and kinetics is much slower

compared to peroxynitrite mediate oxidation of probe 11.
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Figure $10. Oxidation of probe 11 by peroxynitrite. A) Kinetics of the formation of 13; B) emission spectra of a
solution of probe 11, upon addition of various equivalence of peroxynitrite; C) dose dependent emission
enhancement at 450 nm; D) a mechanistic explanation to the formation of 13 upon peroxynitrite mediated
oxidation of probe 11.
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Figure S11. Oxidation of probe 14 by peroxynitrite. A) Kinetics of the formation of 15; B) emission spectra of a

solution of probe 14, upon addition of various equivalence of peroxynitrite; C) dose dependent emission

enhancement at 549 nm; D) a mechanistic explanation to the formation of 15 upon peroxynitrite mediated
oxidation of probe 14.
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Figure S12. Selectivity study of probe 14 toward various reaction oxygen or nitrogen species.
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Figure $16. The HRMS spectrum of 4a.
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Figure $19. The HRMS spectrum of 4c.
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518

Joool

Joosi

158.981
156.880
154.776

153.936
151.188

136.554
130.580
126.262
123.188
120.485
114,788

114.533
106.419

77.339
77.021
76.703

18.669




ZQJ-9

100+

%

51.0234 65.0392

60

20130877-1 225 (3.750) Cm (225-(17+27))

Waters GCT Premier 21-Oct-2013 14:07:1
TOF MS El+
267.0916 1.65e4
239.0955 297.0638
204.0301
268.0938
162.0553 280.0627
238.0876
77.0388
105.0350 ~ 134.0611 165.0716 252.0862 298.0688
146.0491 222.0708
190.0516 299.0738
IRRRAN AARRS RAL _\:2_::_: e MizZ

80 100 120 140 160 180 200

220 240

260 280

300 320 340

-

Figure $22. The HRMS spectrum of 7a.

519



(1) wdd
0oL

0S

00

Figure $23. The "H-NMR spectrum of 7cin CDCls.

§ ~ 860 t
- —
g {
gl
© 960 —
- ( - 8.362
g0 = 8.151
6670 L o 42 C / 8.131
: L o —ho . LA '
960 = 4 L,ﬁ 7.665
SO'L = 7 < 7.644
10} — ~ S 7.623
L o —
60— \ 7.482
D E | \ 7.477
\\ 7.461
o 7.456
. o 7.260
00} — S L.
oo’ — 6.934
T T [ | T ‘ | T 6373
& 2
o
=4
@) (@]
2
=
o 3 / le)
o O
N © 2
O =
c Q9 o
1 =X
[ NES3
N O S
Lad Zz o
M :_ .. O
NTO N
L R
90°€ = R 2.515
N
c»,\g >
I < S 2.007
( 1.549
T T T T I T T T T T T T T
o [¢)] - - N N w
o o [¢)] o [¢)] o
o o o o o o
2 = = 2 =] (=]

S20




V[V

158.451
- 156.991
R & o 155.692
B = 152.075
) ()
S 3 7 5 150.868
NE S 149.496
o8 ¢ 137.350
< % o) 131.185
N
S = 125.298
128 = 0 123.569
i g0 = 120.213
7 (2]
N T 116.487
- N S
3 % 115.809
® "y = 114.132
(@]
~ N 108.860
[¢)]
o
18.692
o
o wn — - N
o o (43} o
o o o o
S = S S

Figure $24. The *C-NMR spectrum of 7c in CDCls.

S21




Elemental Composition Report

Single Mass Analysis

Page 1
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Figure $25. The HRMS spectrum of 7c.
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Figure $26. The "H-NMR spectrum of 11 in CDCl,.
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The *C-NMR spectrum of 11 in CDCls.
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Elemental Composition Report Page 1

Single Mass Analysis

Tolerance = 30.0 mDa / DBE: min =-1.5, max = 100.0
Element prediction: Off

Number of isotope peaks used for i-FIT = 2

Monoisotopic Mass, Even Electron lons

41 formula(e) evaluated with 5 results within limits (up to 1 closest results for each mass)
Elements Used:

C:0-20 H:0-21 N:0-2 O:0-7

WB-ZHANG ECUST institute of Fine Chem 06-Mar-2014
01:15:49
ZWB-THY-55 14 (0.521) Cm (13:14) 1: TOF MS ES+
1.36e+003
100 268.0982
%— 274.2765
4 318.3044
1 275.2809 302.3080
?..w_m‘mom.\. 230.2562 246.2469256.1757 262 3308 || ( 200.2704 298.0791 |  309.1350 »
11__..___._.__..____.4.___...___<____.._1..<__1»_.___ﬁ_____‘_4..._.q.____________._»._A_.p__ﬂ_.w____<_._1 Z
220 225 230 235 240 245 250 255 260 265 270 275 280 285 290 295 300 305 310 315
Minimum: -1:5
Maximum: 30.0 50.0 100.0
Mass Calc. Mass mDa PPM DBE i-FIT i-FIT (Norm) Formula
268.0982 268.0974 0.8 3.0 10.5 68.3 0.0 Clé H1l4 N 03

Figure $28. The HRMS spectrum of 11.
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Figure $29. The "H-NMR spectrum of 12 in CDCl,.
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Figure $30. The *C-NMR spectrum of 12 in CDCl,.

S27

0001




Elemental Composition Report

Single Mass Analysis

Tolerance = 30.0 mDa / DBE: min =-1.5, max = 100.0
Element prediction: Off

Number of isotope peaks used for i-FIT = 2

Monoisotopic Mass, Even Electron lons
9 formula(e) evaluated with 1 results within limits (up to 1 closest results for each mass)
Elements Used:

Page 1

C:0-16 H:0-15 N:0-1 0O:0-5
WB-ZHANG ECUST institute of Fine Chem 06-Mar-2014
00:44:25
ZWB-THY-59 18 (0.644) Cm (17:19) 1: TOF MS ES+
5.56e+002
100+ 268.0986
o&l
] 269.1063
12421266 546 5400 260.9947 263.0016 274.2781 276.0409 282.2798 2842732
( 7 251.1568 e ¢ L i o | o 7
?1—m_1~—-~.ﬁ4.~ﬁ~4<41—4ﬂ4_~_-_1~4<.4\—4111~.ﬂ_4~4A_<_ .ﬁ_wﬁ_~___A.Aqdiwqﬂ—*-ﬂa_-.q-.J.«_.a\N
245.0 250.0 255.0 260.0 265.0 270.0 275.0 280.0 285.0
Minimum: =155
Maximum: 30.0 50.0 100.0
Mass Calc. Mass mDa PPM DBE i=-FIT i-FIT (Norm) Formula
268.0986 268.0974 5 Ry 4.5 10.5 29.2 0.0 Clé H1l4 N O3

Figure $31. The HRMS spectrum of 12.
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Figure $32. The "H-NMR spectrum of 14 in CDCl,.
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Figure $33. The *C-NMR spectrum of 14 in CDCl,.
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ZQJ-67
20140402 526 (8.767) Cm (526-(100+158))
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Figure $34. The HRMS spectrum of 14.
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Figure $35. The "H-NMR spectrum of 19 in CDCl,.
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Figure $36. The "H-NMR spectrum of 21 in CDCl,.
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Figure $37. The *C-NMR spectrum of 21 in CDCl,.
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Elemental Composition Report Page 1

Single Mass Analysis

Tolerance = 30.0 mDa / DBE: min =-1.5 max = 100.0
Element prediction: Off

Number of isotope peaks used for i-FIT = 2

Monoisotopic Mass, Even Electron lons
31 formula(e) evaluated with 4 results within limits (up to 1 closest results for each mass)

Elements Used:

C:0-20 H:0-21 N:0-2 0O:0-7
WB-ZHANG ECUST institute of Fine Chem 06-Mar-2014
01:10:27
ZWB-THY-51 47 (1.528) Cm (45:47) 1: TOF MS ES+
2.63e+001
100 298.0719
c\cl.
1 298.1213
1294.1407 wﬁ.mam Bm._m_aom 296.6121 wﬂ.o&n / woo.wmo» uoo.w%o 300.8313 uoewoom
-+ r--r—+r-t+--r--——1fr—t--terre et e bt e e miz
294.00 295.00 296.00 297.00 298.00 299.00 300.00 301.00 302.00
Minimum: =155
Maximum: 30.0 50.0 100.0
Mass Calc. Mass mDa PPM DBE i-FIT i-FIT (Norm) Formula
298.0719 298.0715 0.4 1.3 11.5 17.4 0.0 Clé H1l2 N 05

Figure $38. The HRMS spectrum of 21.
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Figure $39. The "H-NMR spectrum of 23 in CDCl,.
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Figure $40. The *C-NMR spectrum of 23 in CDCls.
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Elemental Composition Report

Single Mass Analysis

Page 1

Tolerance = 30.0 mDa / DBE: min =-1.5, max = 100.0

Element prediction: Off
Number of isotope peaks used for i-FIT = 2

Monoisotopic Mass, Even Electron lons

13 formula(e) evaluated with 1 results within limits (up to 1 closest results for each mass)

Elements Used:
C:0-30 H:0-25 N:0-2 O:0-6

06-Mar-2014

WB-ZHANG ECUST institute of Fine Chem
00:47:47
ZWB-THY-65 39 (1.282) Cm (39:42) 1: TOF MS ES+
2.20e+003
100- 509.1716
*1 510.1740
1439 511.1804
-Nwooﬁaﬁ.mmmm 4733437  487.3569497.4163 ( 899.3759 5414443 547.9602 575.4180 585.4745
O bt frr e ot o R T R T e R A et e e et e et e bt e o o e e e e e e e iz
440 450 460 470 480 490 500 510 520 530 540 550 560 570 580 590
Minimum: =155
Maximum: 30.0 50.0 100.0
Mass Calc. Mass mDa PPM DBE i-FIT i-FIT (Norm) Formula
509.1716 509.1713 0.3 0.6 19.5 21.3 0.0 C30 H25 N2 06

Figure S41. The HRMS spectrum of 23.

S38



