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Materials and instruments

Chemicals and reagents were purchased from Sigma-Aldrich and TCl and used without
further purification. All solvents (DMSO, DMF, acetonitrile, dichloromethane, hexane, ethyl
acetate, and methanol) were purchased from Sigma-Aldrich and TCl and used without
further treatment or distillation. PBS buffer (0.9 mM KCl, 2.67 mM KH,PO,4, 138 mM NaCl,
8.1 mM Na,HPQ,4) was diluted 10-times from commercially available concentrates supplied
by Amersco. Thin layer chromatography (TLC) was performed on TLC-aluminum sheets
(Silica gel 60 F254, Merck). Flash column chromatography was performed with silica gel
(230-400 mesh, Merck). Reverse-phase column chromatography was performed with
Lichroprep RP-18 (40-63um). HPLC analysis was performed with analytical column (XBridge
BEH €18 Column, 130A, 5 mm, 4.6 mm x 250 mm). Products were purified by
semi-preparative column (VP 150/21 Nucleosil 300-5 C18, Macherey-Nagel). PMA, SIN-1,
4-Hydroxy-TEMPO, Uric acid, L-NAME, catalase, Apocynin and superoxide dismutase (from
bovine erythrocytes) were purchased from Sigma-Aldrich. 4-(Hydroxymethyl)phenylboronic
acid was purchased from Alfa Aesar, FeTMPyP was from Calbiotech, Streptavidin-Cy5,
-Alexa488 and -Cy3 were from Jackson ImmunoResearch Inc.

'H, and **C nuclear magnetic resonance (NMR) spectra were recorded either on Varian
Unityinova-500 or Mercury-400 with *H chemical shifts (8) reported in ppm relative to the
solvent residual signals of d-chloroform (7.24 ppm), d-methanol (3.30 ppm), d-DMSO (2.49
ppm), D,0 (4.79 ppm). *C chemical shifts (8) were reported in ppm relative to the solvent
residual signals of d-chloroform (77.0 ppm), d-methanol (49.0 ppm) and d-DMSO (39.5 ppm).
Coupling constants were reported in Hz. High resolution mass spectra (HRMS) were recorded

on Varian 901-FTMS.
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Preparation of various ROS and RNS solutions for selectivity studies

1. Nitrate (NO3’) and nitrite (NO,) were prepared individually from sodium nitrate and
sodium nitrite. They were dissolved in ddH,0 to make up 20 mM stock solution.

2. Hydroxyl radical was generated by the Fenton reaction. To prepare 10 mM OH" stock
solution, 0.01 M H,0, was mixed with 3.92 mg (NH4),Fe(SO4), in 1 mL ddH,0.

3. Nitric oxide (NO) stock solution (2 mM) was prepared by bubbling NO into deoxygenated
deionized water for 30 min.

4.1 mM superoxide solution was prepared by dissolving KO, in DMSO.

5. Peroxynitrite was generated from SIN-1. SIN-1 was dissolved in ddH,0 to prepare 20 mM
stock solution.

6. 10 mM solution of HOCI in ddH,0O was diluted from commercial NaOCl solution (5%
available chlorine, J.T. Baker)

7. 10 mM solution of H,0, in ddH,0 was diluted from commercial H,0, solution (10 M,

SHOWA)

Subculture of RAW264.7 macrophages

RAW264.7 macrophages were grown in DMEM medium supplemented with 10% FBS and 1%
penicillin-streptomycin at 37 °C with 5% CO,. The cells were passaged after they reach 80 %
confluence. To detach the cells, a sterilized spatula was used to gently and slowly scratch the
cells. 5 mL DMEM medium were added to the flask and the cells were transferred to a 15 mL
Falcon tube for centrifugation. The cells were re-suspended in 1 mL pre-warmed complete
DMEM medium and an appropriate volume (~ 100 uL) was transferred to a new flask for

culturing.
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Imaging of peroxynitrite at the cell surface of RAW264.7 macrophages

RAW264.7 cells were maintained in DMEM medium supplemented with 10% FBS and 1%
penicillin-streptomycin. 10° cells were seeded in 8-well chamber slides (Thermo-Nunc) and
cultured overnight at 37 °C with 5% CO,. The cells were washed three times with Opti-MEM
and the nucleuses were stained with 0.1 uM Hoechst 34580. After 30 minutes, excess
Hoechst 34580 was removed. The cells were labeled with 10 uM ONOO-CBP in HBSS buffer
(1.0 % ACN, v/v) for 30 minutes at 37 °C. For the detection of exogenous ONOO,
corresponding concentrations of SIN-1 in DMEM were added to the cells and incubated for 1
hour. For the imaging of secreted ONOO", the cells were treated with 1 ug/mL PMA for the
indicated period in DMEM medium. To image the cells, 2 ug streptavidin-Cy5 was added and
incubated for 10 minutes. After removing the unbound streptavidin-Cy5, the images were
taken using Laser Scanning Confocal Microscope (LSM 700, Zeiss, Germany). For
streptavidin-Cy5, the images were taken by using 639 nm laser and LP640 emission filter. For
streptavidin-Cy3, the images were taken by using 555 nm laser and SP640 emission filter. For
streptavidin-Alexa488, the images were taken by using 488 nm laser and BP 490-555

emission filter. For Hoechst, we used 405 nm laser and SP490 emission filter.

Flow cytometry analysis

Raw 264.7 cells were cultured in 6 cm dish. After ONOO™ stimulation by adding PMA, SOD,
and streptavidin-Cy5, the cells were collected by scrapping and the aggregates were
removed using a cell strainer (BD, #352340). The remaining cell suspensions were analyzed
by flow cytometer (CytoFLEX, Beckman Coulter). An estimated 1x 10* single cells were
obtained from three treatments (control, PMA, PMA + SOD). The fluorescent intensity (APC,

Cy5 channel) of each event was recorded and displayed by histogram overlay.
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Streptavidin-(CyS5), f cell : 5_;

Fig. S1. Schematic illustration of membrane-anchored CBP-biotin probe ONOO-CBP for the

imaging of ONOO™ at the cell surface.
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Fig. S2. Reversed-phase HPLC analysis of ONOO-CBP stored in an acidic medium at -80 C.
The HPLC traces show the same batch of ONOO-CBP analyzed on day 1 (29" March), day 43

(10th May) and day 55 (22nd May), respectively.
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Fig. S3. Determination of the amount of ONOO™ released from SIN-1 in one hour using
nicotinamide adenine dinucleotide (reduced form, NADH). Detection principle: In the
presence of ONOO~, NADH can be oxidized to form weak fluorescence NAD". References: 1. J.
Biol. Chem., 1999, 274, 24664-24670. 2. ). Fluoresc., 2004, 14, 17-23. (a) Fluorescence
spectra of different concentrations (10, 20, 30, 50, 200, 300 and 500 uM) of NADH in DMEM
medium. Ex: 340 nm. The inset shows the fluorescence response of 250 uM NADH after one
hour incubation with 100 uM SIN-1 (green dot). The amount of ONOO™ released by 100 uM

SIN-1 in one hour was determined to be around 7.33 + 1.02 %. y = 14.54x + 4785, R%=0.99.
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(i) No Drug (ii) SIN-1 (iii) SIN-1 + BA

Fig. S4. Enlarged fluorescent images of ONOO-CBP labeled RAW264.7 cells in the (i) absence
or (ii) presence of 100 uM SIN-1 or (iii) 250 uM BA with 100 uM SIN-1, after 1 hour

incubation.
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Figure S5. Cytotoxicity test of ONOO-CBP using MTT assay. 5 x 10 RAW264.7 cells were
labeled with 10 pM ONOO-CBP for 30 minutes. Subsequently, the cells were treated with or
without 1 ug/mL PMA for 1 hour in DMEM medium. Cytotoxicity test was conducted by
following the standard MTT assay protocol (Vybrant® MTT Cell Proliferation Assay Kit,

Thermo-Fisher Scientific). Control: Without ONOO-CBP labeling and PMA treatment.
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Fig. S6. Overlay of Cy5, Hoechst 34580 and bright field images of ONOO-CBP labeled
RAW264.7 cells in the presence of (i) 50 uM SIN-1 or 100 uM each of (ii) NO, (iii) Oy, (iv)
NO,", (v) NOs~, (vi) HOCI, (vii) H,0,, (viii) OH®. Cell surface stained with streptavidin-Cy5 are

shown in red and the nuclei labeled with Hoechst 34580 are shown in blue. Scale bar: 20

um.
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Fig. S7. (a) Schematic illustration of fluorogenic avidin-biotin controlled binding probe
ONOO-SBD for the detection of ONOO™ released from SIN-1 in the presence of avidin
protein. (b) Fluorescence spectra of 20 uM ONOO-SBD in the absence (black line) or

presence of 20 uM avidin (blue line), 100 uM SIN-1 (red line) or 250 uM NADH (green line).

Ex : 440 nm.
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Fig. S8. (a) Selectivity test of 20 uM ONOO-SBD and 20 puM avidin mixture with 100 uM
SIN-1 and seven non-targeted ROS/RNS (100 uM each). Error bars were calculated from
triplicate measurements. (b) Fluorescence time course of 20 uM ONOO-SBD and 20 puM

avidin mixture in the presence of 100 uM SIN-1.
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Fig. S9. (a) Chemical structure of Cy5-Bt for fluorescence amplification. Live cell imaging of
ONOO-CBP labeled RAW264.7 cells in the presence of 50 uM SIN-1. (b) The cells were
stained with (i) streptavidin-Alexa488 (ii) followed by the addition of Cy5-Bt. (c) The cells

were stained with (i) streptavidin-Cy3 (ii) followed by the addition of Cy5-Bt.
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(i) No Drug (ii)) PMA

Fig. S10. Enlarged fluorescent images of ONOO-CBP labeled RAW264.7 cells in the (i)

absence or (ii) presence of 1 ug/mg PMA after 1 hour incubation.
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Fig. S11. Overlay of Cy5, Hoechst 34580 and bright field images of ONOO-CBP labeled
RAW?264.7 cells in in the (i) absence or (ii) presence of 1 ug/mL PMA and (iii) PMA + 15
pg/mL SOD, (iv) PMA + 1 mM FeTMPyP, (v) PMA + 1 mM L-NAME and 1 mM Apocynine, (vi)
PMA + 250 puM BA, (vii) PMA + 1 mM TEMPO, (viii) PMA + 5 mM Uric acid, (ix) PMA + 10
ug/mL catalase. Besides L-NAME/Apocynin mixture, which were incubated with the cells for
90 minutes prior to PMA stimulation, all the inhibitors were added to the cells together with
PMA and incubated for 60 minutes. The cells were stained with streptavidin-Cy5. Scale bar:

20 pm.
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Fig. S12. Enlarged fluorescent images of ONOO-CBP labeled RAW264.7 cells in the (i)
absence or presence of 1 ug/mL PMA after (ii) 10, (iii) 20, (iv) 40, (v) 60 and (vi) 80 minutes

of incubation.
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Fig. S13. Real-time tracking of PMA-stimulated macrophages without washing out the excess
streptavidin-Cy5. The images show the overlay of Cy5, Hoechst 34580 and bright field

images.

S17



(a)

Alexad88 Cy5 Overlay

(i) Biotin Probe
+ Strep-Alexa488 Only

Only

(iii) Strep-Alexad488 (ii) Biotin Probe

(b)

° \
A\
~ JOLN/\/“Y\/\AN\ S
N @
CKO09

Fig. S14. Demonstration of potential application of streptavidin-biotin controlled binding
probe for the detection of intracellular analytes. (a) Hela cells were incubated with 50 uM
biotin probe for 30 minutes. After removing the excess probe, the cells were fixed with 4%
paraformaldehyde. Streptavidin-Alexa488 was used to label the biotin probe. (i) biotin probe
only, (i) biotin probe and streptavidin-Alexa488 and (iii) streptavidin-Alexa488 only. (b)

Chemical structure of the biotin probe CK09 used in this study.
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Scheme S1. Synthesis of cell-impermeable membrane-anchored CBP-biotin probe,

ONOO-CBP, for the detection of secreted ONOO™ on extracellular surface.
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Scheme S2. Synthesis of CBP-biotin derivatives containing nitro, tert-butyldiphenylsilyl

(TBDPS) and tris-[(2-pyridyl)-methyllamine (TPA) functional groups.
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Scheme S3. Synthesis of fluorogenic avidin-biotin controlled binding probe ONOO-SBD.

Synthesis of compound 1

To Biotin (0.5 g, 2.04 mmol) in 10 mL of dry MeOH was added dropwise thionyl chloride

(0.97 mL, 6.5 mmol) in an ice bath. The solution was stirred for 12 hours at room

temperature. After removing the solvent, the residue was redissolved in dichloromethane.

The organic layer was extracted with NaHCOs, brine and dried over MgSQ,, filtered and

concentrated to give the compound 1 as a white solid. Yield = 90 %. R¢ = 0.6 (DCM : MeOH =
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9 : 1). 'H NMR (400 MHz, CD;OD): & 4.51-4.48 (m, 1H), 4.32-4.29 (m, 1H), 3.65 (s, 3H),
3.23-3.18 (m, 1H), 2.95-2.90 (m, 1H), 2.71 (d, J = 12.4 Hz, 1H), 2.35 (t, J = 7.4 Hz, 2H),
1.76-1.56 (m, 4H), 1.48-1.42 (m, 2H) ppm. 3C NMR (100 MHz, CD;OD): & 176.06, 166.28,
63.58, 61.83, 57.15, 52.22, 41.22, 34.74, 29.90, 29.65, 26.10 ppm. ESI-MS: m/z calc. for

C11H19N203S™ [M+H]*, 259.1116; Found, 259.1111 [M+H]".

Synthesis of compound 2

To compound 1 (0.3 g, 1.16 mmol) in a reaction flask was added triphosgene (1.03g,
5.81mmol) in 18 mL dry chloroform at room temperature. The reaction mixture was refluxed
at 80 C for 24 hours. After removing the solvent, the residue was redissolved in ethyl
acetate. The organic layer was extracted with water, brine and dried over MgSQ,, filtered
and concentrated. The residue was purified by flash column chromatography (eluent:
EA/HEX = 1/1) to afford compound 2 as a pale yellow oil. Yield = 90 %. R¢ = 0.8 (EA/HEX =
5/1). 'H NMR (400 MHz, CDCl3): 6 7.16 (s, 1H), 4.94-4.91 (m, 1H), 4.24-4.21 (m, 1H), 3.63 (s,
3H), 3.20-3.13 (m, 2H), 3.06-3.01 (m, 1H), 2.31 (t, J = 7.4 Hz, 2H), 1.67-1.62 (m, 4H),
1.45-1.43 (m, 2H) ppm. 3C NMR (100 MHz, CDCls): 6 193.93, 154.10, 144.82, 64.60, 57.20,

55.00, 51.49, 38.29, 33.40, 28.08, 27.78, 24.47 ppm.

Synthesis of compound 3

To 4-(Hydroxymethyl)phenylboronic acid pinacol ester (393 mg, 1.68 mmol) in a reaction
flask was added 2 (393 mg, 1.68 mmol) in 5 mL dry chloroform and triethylamine (468 pL,
3.36 mmol) at room temperature. The reaction mixture was refluxed at 80 'C for 18 hours.
After removing the solvent, the residue was redissolved in ethyl acetate. The organic layer
was extracted with water, brine and dried over MgSQ,, filtered and concentrated. The

residue was purified by reverse-phase column chromatography (eluent: MeOH/H,0 = 3/1) to
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afford compound 3 as a white solid. Yield = 50 %. R¢ = 0.4 (EA : HEX = 5 : 1). *H NMR (400
MHz, d-DMSO): & 8.06 (s, 2H), 7.76 (d, J = 7.6 Hz, 2H), 7.71 (s, 1H), 7.34 (d, J = 7.6 Hz, 2H),
5.17-5.16 (m, 2H), 4.76-4.73 (m, 1H), 4.13-4.10 (m, 1H), 3.56 (s, 3H), 3.17-3.15 (m, 1H),
2.95-2.88 (m, 2H), 2.28 (t, J = 7.4 Hz, 2H), 1.58-1.45 (m, 4H), 1.33-1.30 (m, 2H) ppm. 13C NMR
(100 MHz, d-DMSO): 6 173.98, 155.34, 151.78, 138.46, 134.84, 127.19, 67.35, 62.60, 57.90,
55.46, 51.89, 33.72, 28.65, 28.43, 25.05 ppm. ESI-MS: m/z calc. for Ci9H,6BN,0,S [M+H],

437.1554; Found, 437.1568 [M+H]".

Synthesis of compound 4

To compound 3 (70mg, 0.16mmol) in 2 mL tetrahydrofuran was added dropwise 1 mL 3N HCl
in ice bath. The solution was stirred for 24 hours at room temperature. After removing the
solvent, the residue was purified by reversed-phase column chromatography (eluent:
methanol/water = 1/1) to afford compound 4 as a white solid. Yield = 70%. R; = 0.05 (EA :
HEX =5 : 1). *H NMR (400 MHz, d-DMSO0): 6 8.09 (br, 2H), 7.76 (d, J = 7.6 Hz, 2H), 7.71 (s, 1H),
7.34 (d, J=7.6 Hz, 2H), 5.20-5.13 (m, 2H), 4.76-4.73 (m, 1H), 4.13-4.10 (m, 1H), 3.17-3.15 (m,
1H), 2.95-2.88 (m, 2H), 2.18 (t, J = 7.4 Hz, 2H), 1.62-1.42 (m, 4H), 1.32-1.30 (m, 2H) ppm. 3C
NMR (125 MHz, d-DMSO): 6 174.38, 154.62, 151.10, 137.75, 134.14, 126.48, 66.65, 61.91,
57.23, 54.81, 33.42, 28.05, 27.80, 24.41 ppm. ESI-MS: m/z calc. for Cy5H,,BN,05S™ [M-H],

421.1241; Found, 421.1242 [M-H]".

Synthesis of ONOO-CBP
To compound 4 in 1.5 mL DMF was added N-Hydroxysulfosuccinimide sodium salt ( 9.2 mg,

0.043 mmol) and EDC-HCI (8.2 mg, 0.043 mmol). The solution was stirred for 16 hours at
room temperature. The crude mixture was purified directly by reversed-phase preparative

HPLC to give product ONOO-CBP as a white solid. Yield = 51 %. *H NMR (400 MHz, D,0):
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7.77 (d, J = 7.6 Hz, 2H), 7.44 (d, J = 7.6 Hz, 2H), 5.25 (m, 2H), 4.46 (m, 1H), 4.28 (m, 1H), 3.31
(m, 2H), 3.19-3.14 (m, 1H), 3.01 (m, 2H), 2.69 (m, 2H), 1.73 (m, 3H), 1.47 (m, 3H) ppm. 13C
NMR (125 MHz, D,0): & 173.10, 170.18, 168.92, 157.92, 137.97, 134.00, 127.37, 68.02,

62.87,58.21, 56.48, 56.33, 54.63, 38.12, 30.15, 29.57, 27.45, 12.58 ppm.

Synthesis of compound 5

To 4-Nitrobenzyl alcohol (273 mg, 1.78 mmol) in dry chloroform (10 mL) was added
Triethylamine (331 pL, 2.38 mmol) and compound 2 (200 mg, 0.59 mmol) under argon at
room temperature. The reaction mixture was refluxed at 80 C for 18 hours. After removing
the solvent, the residue was redissolved in dichloromethane (30 mL) and extracted with
water (30 mL). The combined organic layer was washed with brine (30 mL), dried over
anhydrous sodium sulfate, filtered and concentrated. The crude residue was purified by flash
column chromatography to give the desired product 5 as a white powder (187 mg, 72%); 'H
NMR (500 MHz, DMSO-dg): 6 8.23 (d, J = 8.5Hz, 2H), 7.77 (s, 1H), 7.69 (d, J = 8.5 Hz, 2H), 5.33
(s, 2H), 4.79-4.77 (m, 1H), 4.16-4.13 (m, 1H), 3.57 (s, 3H), 3.20-3.18 (m,1H), 3.01-2.93 (m,
2H), 2.29 (t, J = 7.5Hz, 2H), 1.63-1.28 (m, 6H) ppm; **C NMR (125 MHz, DMSO-dg): 6 173.29,
154.58, 150.94, 147.02, 143.94, 128.12, 123.55, 65.55, 61.92, 57.32, 54.75, 51.23, 51.19,
37.99, 33.05, 27.98, 27.76, 24.38 ppm; ESI-MS: m/z calc. for C19H,4N305S" [M+H]", 438.1335;

Found, 438.1331 [M+H]".

Synthesis of compound 6

To a stirred solution of TBDPS-benzyl alcohol (0.5 g, 1.4 mmol) in dry chloroform (30 mL) was
added compound 2 (0.97 g, 3 mmol) and triethylamine (0.96 mL, 6.9 mmol) under argon at
room temperature. The reaction mixture was refluxed at 80 'C for 18 hours. After removing
the solvent, the residue was redissolved in dichloromethane (30 mL) and extracted with

water (30 mL). The combined organic layer was washed with brine (30 mL), dried over
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anhydrous sodium sulfate, filtered and concentrated. The crudes were purified by column
chromatography (eluent: EA : Hex = 1 : 3) to give the desired product 6 as a colorless oil.
Yield = 22 % (199 mg); *H NMR (400 MHz, CDCl3): 6 7.73 = 7.65 (m, 4H), 7.44 — 7.31 (m, 6H),
7.12 (d, ) = 8.4 Hz, 2H), 6.71 (d, J = 8.4 Hz, 2H), 6.59 (s, 1H), 5.22 — 4.99 (m, 2H), 4.80 — 4.66
(m, 1H), 4.26 —4.07 (m, 1H), 3.61 (s, 3H), 3.16 —3.07 (m, 1H), 3.05 - 2.83 (m, 2H), 2.27 (t, ) =
7.2 Hz, 2H), 1.73 — 1.52 (m, 4H), 1.46 — 1.30 (m, 2H), 1.07 (s, 9H) ppm; *C NMR (100 MHz,
CDCl3): 6 173.82, 155.97, 155.56, 151.22, 135.31, 132.52, 129.93, 129.80, 129.50, 127.83,
127.65, 119.67, 119.54, 77.32, 77.00, 76.68, 67.51, 62.47, 57.69, 55.04, 51.34, 38.54, 33.39,
28.10, 27.81, 26.33, 24.39, 19.27 ppm; ESI-MS: m/z calc. for CssH4N,NaOgSSi [M+Na]”

669.2430, found 669.2436 [M+Na]".

Synthesis of compound 7

To a stirred solution of TPA-benzyl alcohol (0.2 g, 0.47 mmol) in dry chloroform (15 mL) was
added compound 16 (0.6 g, 1.86 mmol) and triethylamine (131 ulL, 0.94 mmol) under argon
at room temperature. The reaction mixture was refluxed at 80 'C for 18 hours. After
removing the solvent, the residue was redissolved in dichloromethane (30 mL) and extracted
with water (30 mL). The combined organic layer was washed with brine (30 mL), dried over
anhydrous sodium sulfate, filtered and concentrated. The crude product was purified by
column chromatography (eluent: DCM : MeOH = 9 : 1) to give the desired product 7 as a
dark green oil. Yield = 47 % (157 mg); "H NMR (400 MHz, CDCl3): & 8.50 (d, J = 4.4 Hz, 1H),
7.66 — 7.60 (m, 3H), 7.57 — 7.42 (m, 3H), 7.35 — 7.28 (m, 3H), 7.15 — 7.06 (m, 1H), 6.92 (d, J =
8.0 Hz, 1H), 6.11 (s, 1H), 5.27 — 5.07 (m, 4H), 4.79 — 4.71 (m, 1H), 4.17 — 4.09 (m, 1H), 3.87 (s,
3H), 3.66 — 3.58 (m, 1H), 3.45 (d, J = 1.1 Hz, 1H), 3.19 — 3.03 (m, 2H), 3.03 — 2.88 (m, 1H),
2.29 (t, J = 7.6 Hz, 1H), 1.73 — 1.55 (m, 2H), 1.45 — 1.32 (m, 4H) ppm. (2 forms); *C NMR (100

MHz, CDCl3): 6 173.54, 158.82, 158.56, 158.11, 155.89, 155.67, 151.06, 148.65, 136.90,
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136.13, 129.69, 128.07, 127.65, 122.53, 121.69, 121.39, 119.14, 114.42, 114.29, 67.21,
63.73, 62.20, 59.73, 59.65, 57.47, 54.89, 51.09, 45.48, 38.31, 33.13, 27.89, 27.64, 24.16 ppm.

(2 forms)

Synthesis of ONOO-SBD

To a stirred solution of Compound 4 (15 mg, 0.035 mmol), HBTU (19.90 mg, 0.525mmol),
HOBt (6.96 mg, 0.046 mmol), TEA (240 mL, 0.175 mmol) in DMF (2 mL) was added SBD-NH;
(15.7 mg, 0.525 mmol) at room temperature. The resulting mixture was stirred overnight at
room temperature. The reaction mixture was extracted with DCM (15 mL X 3) and the
combined organic layers were dried over anhydrous sodium sulfate, filtered and
concentrated. The crude product was purified by C18 reverse-phase column
chromatography (H,O/MeOH as eluent) to give the desired product ONOO-SBD as a yellow
powder after lyophilization. Yield = 85 % (21 mg); 'H NMR (500 MHz, CDCl3): & 8.38-8.34 (m,
1H), 8.09-8.08 (m, 2H), 7.90-7.85 (m, 1H), 7.78 (d, J = 8.0 Hz, 2H), 7.71-7.70 (m, 1H), 7.36 (d,
J = 8.0 Hz, 2H), 6.22-6.20 (m, 1H), 5.22-5.16 (m, 2H), 4.78-4.76 (m, 1H), 4.16-4.14 (m, 1H),
3.49-3.42 (m, 2H), 3.29-3.19 (m, 3H), 3.01-2.97 (m, 6H), 2.93-2.90 (m, 1H), 2.80-2.75 (m, 4H),
2.32-2.22 (m, 2H), 1.66-1.65 (m, 1H), 1.51-1.47 (m, 3H), 1.36-1.35 (m, 2H) ppm; **C NMR
(125 MHz, CDCl3): 6 172.22, 171.98, 154.67, 151.14, 145.95, 144.33, 142.09, 141.93, 140.29,
140.00, 137.79, 134.17, 126.51, 107.00, 106.53, 98.34, 66.69, 61.96, 57.26, 54.93, 48.06,
47.79, 47.23, 44.74, 38.10, 35.46, 35.36, 34.61, 33.07, 32.33, 31.58, 29.76, 28.35, 28.22,
27.94, 24.86, 24.46 ppm (2 forms); ESI-MS: m/z calc. for CyoH39BN;OsS, [M+H]* 704.2343,

found 704.2326 [M+H]".
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Varian MS
File: DA2015-11\1103\SMS0053020151103_MIB0(HR)_ESl.trans
Base-Peak Amplitude: 113.6189 Total Intensity: 180.246 Scans: 1

Positive lons

Remove Noises 03-NOV-2015 16:00:47

Broadband  ADC Rate: 2000000 ADC Gain: X1  Transient Points: 2048K
C11 H19 N2 O8'S +1[0.19ppm]
Zsa 10 19pem]
+1
260.1141 100z
n |
\I\Flll\l\\Iili\I\‘I\\ll\\I\‘I\\lll\\I‘Iillll\\I‘\Illll\\ILIIIV\\I\\llll\\lllllll\ll\lllll\
245 250 265 270 275 280 285
Mass/Charge
Deconvoluted MS Remove Noises  03-NOV-2015 18:00:47
File: D32015-11\1103\SMS0053020151103_MIB0(HR)_ES trans
Base-Peak Amplitude: 113.6189 Total Intensity: 180.246 Scans: 1 Positive lons
Broadband ADC Rate: 2000000 ADC Gain: X1 Transient Points: 2048K
258.1039
259.1069
2431045 256.0879 | | 289.0893  273.2663 27107:32280’?85“ 282.0811 e e
O L L L L N L L L L L R L N R R L LR RS LR R R EE LR RN R
240 245 260 270 275 280 285 290 295
55

S28



)
CIJLN

NH

o

Wi
416 f}
LEG

451 —
i

YP&0

Value

Pzrametsr

1 Tite

Number of Scans

6

Receiver Gzin

8 Relaxation Delay

2

1.0000

Spectrometer Frequency 400.44

6006.0

10 Spectrzl Width

-933.5

11 Lowest Frequency

12 Nucleus
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14 Spectral Size
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Diatazpos EH15-1-2

Comment:
Desscription:

lonization Mode:ESH
History-Average(MS5[1] 0.35..0.40)

Charge number: 1
Blement'2C:10 18, 'H256 . 28, vB:1 1, N2 L2 =07 L7, =51 1

Tolerance: 10.00]ppm], 5.00 .- 15.00[m...

Acguired111/2017 4:25:57 PM
OperatorAccuTOF

miz Calibration Fle20181228TFANa_...
Created: 11172017 5:08:28 PM

Created by-AccuTOF

Unsaturation Mumber:-20.0 .. 100.0 (F...

Relaive Intersity
. A3TASETT
' O3, i
204 HO.g OJNNJ(NH
1
. OH
] zsinO\
1 o
1.0
—r 11111111 11111 111 1.1 1. 11 1.1 1. 1T 11T T T 1T T T ]
437140 437160 437.150 437200
miz
. Mass Difference | Mass Difference
Mass Imtensity | Cale. Mass Dl o] Possible Formula
43715677 1130.00f 43715538 140 318 04 How 1By MM B0 RS,
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Varian MS

File: D201609\SMS0053020160929_YP71(HR)-1_ESl.trans

Recent Acquire

Base-Peak Amplitude: 78.6501 Total Intensity: 209.402 Scans:5  Negative lons
Broadband ~ ADC Rate: 2000000 ADC Gain: X1 Transient Points: 2048K

Ho‘B (o] N’(

(')H NH
2;%/\/\'/0"'

C18 H22 B N2
42

Of S -1[-0.9¢
Otz 00990

Remove Noises  29-SEP-2016 14:24:28

Bl
435.1399

-1
= A
B! 407.0707 4 4341435 | 436 1433 -1
403.1135 § 2 439.0903
420.1281 4221273
o L - Aokl M) ‘ L.l ik sl | JA_« al
L5 O 1 ) L U 5 I L O 0 LS AL T L (BSOS |
405 410 415 420 4 430 435 440 445
Mass/Charge
Deconvoluted MS Remove Noises 29-SEP-2016 14:24:28
File: D1201609\SMS0053020160929_YP71(HR)-1_ESl.rrans
Recent Acquire
Base-Peak Amplitude: 78.6501 Total Intensity: 209.402 Scans:5  Negative lons
Broadoand  ADC Rate: 2000000 ADC Gain: X1  Transient Points: 2048K
436.1472
422.1315
408.9780 4351508 | 437.1506 -
404.1208 y X
‘ 421:1354 423.1346
L e T T B e B L e B B L By B
405 410 415 420 425 430 435 440 445
Mass
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Data:CHO81 Acquired:6/23/2017 2:11:44 AM

Comment: Operator:AccuTOF

Description: m/z Calibration File:20161229TFANa_...
lonization Mode:ESI+ Created.7/6/2017 8:47.05 PM
History:Average(MS[1] 0.62..0.72) Created by:

Charge number: 1 Tolerance:10.00[ppm], 5.00 .. 15.00[m...  Unsaturation Number:-20.0 .. 100.0(F...

Element:'?C:23 .. 23, 'H:26 .. 26, °CI:0 .. 0, “N:0 .. 0, ®Na:1 .. 1, 'P0:2 . 2, 978:0 .. 0, ¥Si1 . 1

Relative Intensity

38516045
i ©\ Y Q/\OH
Si_
o)
60
401
] 386.16327
201
4 387.16338
0 T T T T . T T T T T T T T T T T T T T T
385.00 386.00 387.00 388.00
miz
" Mass Difference | Mass Difference "
Mass Intensi Calc. Mass Possible Formula
Y (me] J (ppm]

385.16045  31564.36]  385.15998 0.47] 1.23) 1?Ca3'Has?*Nan 1°02%°Si1
Data:CHC82 Acquired:6/9/2017 12:16:13 AM
Comment: Operator:AccuTOF
Description: m/z Calibration File:20161229TFANa_...
lonization Mode:ESI+ Created:7/6/2017 8:26:20 PM
History:Average(MS[1] 0.80..0.87) Created by:

Charge number: 1 Tolerance:10.00[ppm], 5.00 .. 15.00[m...  Unsaturation Number:-20.0 .. 100.0(F...

Element:?C:35 .. 35, 'H:42 .. 42, 5CL:0 .. 0, “N:2 .. 2, ®Na:1 .. 1, 06 .. 6, #&:1 .. 1, #¥&i1 .1

Relative Intensity

i ( 669.24364 ) ©\ j\ Jz
&0 si_ Q/\ O N
] S
60 6 o
j 670.24683
40+
20] 671.24520
O_|||||||]|||||||\||r||||||||||||||||||
668.00 670.00 672.00
miz
- —~ " .
Mass \ntensity Calc. Mass Mass[n?g;rence MESS[DDI!ET]FEHCE Possible Formula
660.24364) / 1245347  669.24305 0.58 0.87) '“Cu.'Haz"N:3Nay 60325 %8,

S46



oo 0 ol §T 0T fT 0F  §E 0 OF FF OY ¥ 08§94 §4 0% §8 06 §6 OOl §01
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 !
LR R TR ki
iy R e ey e Fo ' w.‘—r ‘
0007
000
0008
0003
0001
00T T BOLTE szt Tenoedy g
- ¥8E01 aarg pammbay L]
HI snarany 91
ovi © FOTP-  Comenbang sano g1
£01¢3 e TeReadg ¢
o0s T Aaranharg
STO0k 1ajaurensady ¢
SFOSCEILOE-60-0107 49 NORBIIPORL 2
0008 T+ O0SS6IL0E-60-0107 &b vomsmboy ||
0956 =ur] uomEmbay (]
0oaoar Witk =g 6
00007
=< =7 \ O0O0E  era womeKElsy g
1 \ y/ 06 Weg) 184109 [,
0007 = B swogyoraqumy g
Zz al auedky g
03z amanbag g p
C00HE - oong amyeraduta], ¢
/4 \ £12a0 wasogy f
| I ¢ UFEH
00057 —_ g “IMNEL N0 |
00T
! o L lerrrrrrrrrrr et e,
00005 i == = ESEEEEEIZEECEREELSEEEEECE ExsERED H80HD -0 TE600T

S47



ooty 13
0 o1 0z 0g of g m 0 08 4] 0ot 011 OzT 0ET or1 051 091 041 081 051 oz 017 07T
1 1 1 1 1 1 1

S48

05~
DI Ll & .—
05
0014
0514
007
0574
95559 g renaady gy
008 g9Lpe  emg pammbay 4]
T 241 snafIny a1
ose (@) fLowanbarg
& FEE- ano 5]
EULTLTT PR Temoadg ]
00% fauanhang
Toont  teewansadg ]
2571 e
05 o FILTO-TT-GI0E  VORearpoR 71
0010
FILTO-TT-QI0F  abe(] UomEmbay 1]
005 =Z BTpF T SurL WoREmMRIY O]
/ Y 00L& W =g 6
055 O000'E Kefa] voRexelsy g
LS UL ISAROR L
007 3wedg JoIsqumy g
005+ al aunradnyg g
\ QFdEz aousnbey m] ¢
065 0ong amyeradura ¢
] - £12a0 LR (ol
Tafg KL WSO |
002
ECE Jajanmere ]
L e cAN TSN | A7
05 £ 2B 2 233 FeEEE B g L ooz
= 2 E B RES = ENEE 5 ZEE 2 E=IE T-0780HD G100 101191



3200

3000
2800
2500
F2400
F2200
2000
F1800
1600
F1400
F1200

HEL]
sy i
CLE
DGE
CIF]

I
iyl
e

ALTT
[EEA

CHCB9

—_—

Valuz
CDCl3
s2pul
1.0000
400.44
6006.0

Ay

Spectral Width
10 Lowest Frequency

Parameter

Salvent
iver Gain

Temperzturs
Pulss Ssquence
Experiment
Number of Scans
Rec
axation Del

§ Specoometsr

Frequency

Rel

12 Apquired Size

13 Spectral Size

-
2
3
5
[
9

Foze
-y

=i

el
e

il
e

Fuzn

et

Fuz
Fere

Fer

e

Bogi
R

Tf(viIE

Fin

95 a0 85 2.0 75 70 6.5 &0 55 A0 45 4.0
11 (ppra)

100

25



0%

75

iy

08+

(o) 13

08 06 1 011
1

VA et 61
1

oot (V) G
1

PLLLLT T BT

-
v

[
A —

Lo
A r:S'}

i
e
TR
L (i

¢
2 2

El'EE—
[E4e—
i i
wre—
LD
qurny
RILL

L

it

-
e

= RS ESRD

4]

EEE
CHERL~_
LT

G0 AET

[

9ga59
BOLTE
el
ooge-
£ LTLDT

zonot
aTalaTlrl-1T-9702
00 E0raTLRO-TT-0T0T
alrr1

00aL &

0000°E

LS

23

a1

peedae

ooog

DI

g gHNEL

ane,

PEEL]—

a1y Temaady gy
9Ty parmboy L]
SOA[IaN 91
satanharng a0 61
rErg TeRoadg 1
Aaganhang
Tapanmang sady £
e WoRepe I1
e wOREmMBIY 11
Aur] woREThay ]
Wt =g
B3 (] MORERE[E]
e L) JaATada]
FTrEE J0 TAQUI ]
jusuradsg
ajuanbay &M
amnperadrra]
JUER (o)
WEHQ

Tajamnene ]

— 0 0N o=k WS WD - 0D

CESCHD LT POTIST

S50




7 NH
OH H
o9 AN
S "l//\/\n/ \/\N,% {
o | O Nl N
ONOO-SBD °

Lt
OrI
(AN
191+

0sLt
Qiet
Hit
191
are
il
wee)
L6l
suzu§>
5120
fea
!lQZL}
MH [0 o] -
un\ i %3
L [regrel
Gy L ol
oy @ SE
gL | S & P
- P [
TN af.mﬁ’g . Qmo 8gF82gd ag
acel &R 8 2 o 0 2 SEm@n
sigy" &ﬁ&t’g B AEHQugScocEggsamyn
i3
]
-~ |
", 3 P
i g HEa
w 0 % [l 8
H 5 »E.,uég'&’ Faygs »
2 u i dafesOegggag b g @ 5
BN IIaINELEHE
£ o= B~ 1 E =] o
SES ogg«”tﬁl—-ﬁ ‘umnd%-%g%m.gﬁ:gg.g
Lo e L B S B T I v ) € st O 0 s Wy
IR ] D IR E T SV T Y o T S B o e e e I S I R IS B I B B B B B ot B |
£ b
el

S51

|

oz

=50
arl
L]

Fure
=57

=

F=

Qe

el

Bt

=464
Pl L1 {4
B

=661

=

- 1




061 00T 01T
]

kb .

=z
z
)
— /!
Z
_n=0
o=
%N'
—=

H
ONOO-SBD

I
0-0
/
o
I
N 1L _
FELL po B 8 =
e RE-3-%3 = = ©®
- o - = = -

ECT~o

K="

1S —

T

PIIST—

LIPS1I—

27§ enods 67

S715 PeTINbOY 77

STEPIN €7

£ousnber] BawoT 77
TPLAL [B1220S 17
fouanbely INAWMonRds 07
2R UONROUTROY 61

208J UONETANOY 81

S0S5'0 SUI] UOTEINDOY /]
000001 TP =0 61
0000'C A[aQ UemEERY ]
161 Ieg) 13412099 71
1990 STedg 30 I3qUIY, €7
ait WRTIURAYT 71
Q3T souanbes =M 11
600 sruEIedma] O]
oSNa maaes 6
000Y 3
1208 INEWONRAS £
as g
nsmu BIG §
HAWD magong g WELD ¢
(4708 juemmey) g
100" 1TI0L 70 SEL T
PUTTIER SmEN A EET T |
anE) INEWErE]
(A}
== tidA

100 TIIOLTHTD

S52



Data:pos THDE

P

Comment:
Description:

lonizafion Mode:ESH
History-Awerage{MS5[1] 0.58..0.60)

Charge number:1

Tolerance: 10.00[ppm], 5.00 .- 15.00m..
Element:12C:20 20, 'H30 .30, VBT 1, 4T 7 =009 9, =52 2

Acquired 117172017 3:45:07 PM
OperatorAccuTOF

mz Calibration File:20181228TFANa_...
Created: 1112017 5:12:05 PM

Created by AccuTOF

Unsaturation Mumber-2000 _. 1000 (F...

Relative Intersity
4.0+
ISR W
] HO_
B o NJ(NH |
3.0 704.23256 OH | o N
"y N W
] S /\/\n/ NS, 4
o | O Nl 'N
204 ONOO-SBD °
1.0
D_ T T T T | T T T T T T T T T T T T T
704.00 704,50 F-]é.DD 7O5.50
miz
Mass Intensity | Cale. Mass Mass_rlir!ﬂa_ == MESS.D ] o Peossible Formula
70423256 118521 704 23437 -1.83 -2.50 “Cag'Hag "B Ny 8065
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