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Material, general procedure and instrumentation forthe synthesis

Synthesis All reagents were used as purchased from Sigrndaehl or Acros except for
amino acids which were purchased from Iris Biotesnd H,1H,2H,2H-perfluorooctyl
iodide which was from EIf Atochem and were usedhautt further purification. All
solvents were distilled and dried according to déad procedures. TLC analyses were
performed on sheets precoated with silica gel 6@KR%erck). Compound detection was
achieved either by exposure to ultraviolet lighb42nm), by spraying with a 5%
sulphuric acid solution in ethanol or 2% ninhydswiution in ethanol and then heating at
~150C. Flash chromatography purifications were carrimet on Merck silica gel
Gerduran Si 60 (40-63 um). Size exclusion chronratgyy purifications were carried
out on Sephadex LH20 resin (Amersham Biosciendd'®)spectra were recorded on a
Varian CARY 100. Melting points were measured on Electrothermal 1A9100
apparatus and have not been corrected. Opticadiagawere measured at 25°C on a
Perkin Elemer MC 241 polarimeter. Thd, **C, *°F and DEPT NMR sequences were
recorded on a Briker AC-250 spectrometer and wertopned at 250, 62.86 and 235
MHz for *H, °C and*F experiments, respectively. Chemical shifts aremiin ppm
relative to the solvent residual peak as a heteleau reference forH and '°C.
Abbreviations used for signal patterns are: s,lstng, doublet; t, triplet; q, quartet; m,
multiplet; dd, doublet of doublet. Mass spectraavercorded on a Qstar Elite (Applied
Biosystems SCIEX) for MS ESI+ experiments and @&2@0 Qtrap (Applied Biosystems
SCIEX) for HR-MS ESI+ experiments.

Experimental procedures for 10, 11, 13 and 14

N-(2,3,4,6,2’,3’,4’,6’-O-acetyl-lactobionyl)ﬂ-(4-amidoTEMPO%—L-aspartyI-
1H,1H,2H,2H-perfluorooctylamide (10). At 0°C, compound®® (0.3 g, 2.48 10 mol)
was dissolved in a TFA/CGIEI, 4:6 (v/v) mixture. After 2 h of being stirred, teelution
was concentrated under vacuum to give the correlpgracid derivative as a white
powder (0.252 g, 2.18 T0mol, 88%). The acid derivative (0.240 g, 2.08' 18ol), EDC
(0.075 g, 3.91 16 mol), 4-AT (0.024 g, 4.24 1bmol) and a catalytic amount of HOBt
were dissolved in dry Ci€l, with DIEA (pH = 8-9) under argon. The mixture was
stirred for 28 h at room temperature and then theest was evaporated under vacuum.
The crude mixture was purified by flash chromatpgsa (EtOAc/cyclohexane 7:3 v/v)
followed by size exclusion chromatography (CH/MeOH 1:1 v/v) to give compound
10 (0.162 g, 1.24 IO mol, 60%) as an orange powd&. 0.56 (EtOAc). mp 66-67°C
(decomposition).Ama{CH2Clo)/nm 229. MS (ESI+, m/z) 1308.4 [(M+H) 1325.4
[(M+NH )], 1330.4 [(M+Na)], 1346.4 [(M+K)'].

N-Lactobionyl- #(4-amidoTEMPO)-L-aspartyl-1H,1H,2H,2H-perfluorooctylamide

(11). CompoundL0 (0.150 g, 1.15 16 mol) was dissolved under argon in MeOH and a
catalytic amount of sodium methoxide was added. hgure was stirred for 4 h and
HCI 1N was added dropwise to neutralize the satufithe solvent was evaporated under
vacuum and the crude mixture was purified by sidusion chromatography (MeOH)
to give compoundll (0.073 g, 9.89 10 mol, 86%) as an orange powdé:. 0.55
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(EtOAC/MeOH/HO 7:2:1 viviv). mp 78-79°C (decompositiony(]{2s +18.2 € 0.! in
MeOH). Amax{MeOH)/nm 229. HR-MS (ESI+, m/z) calcd foedBl2gN4O14F13 [(M+H)']:
972.3032, found 972.3030.

N-(2,3,4,6,2",3',4’,6'-O-acetyl-lactobionyl)N®-(carboxyproxyl)-L-Lysinyl-
1H,1H,2H,2H-perfluorooctylamide (13). At 0°C, compound.2®® (0.3 g, 2.30 10 mol)
was dissolved in ethanol/acetic acid 99:1 (v/v) @i 8 g of 10% Pd/C was portion wise
added under stirring. The reaction mixture was stibthto a hydrogen atmosphere for
12 h (8 bars). After filtration of the catalyst dluigh a pad of Celite, the solvent was
evaporated under vacuum to give the corresponditigaderivative (0.263 g, 2.26 10
mol). The resulting amino (0.250 g, 2.14™Mol), EDC (0.049 g, 2.57 T0mol), 3-CP
(0.048 g, 2.57 I®mol) and a catalytic amount of HOBT were dissoliediry CHCl,
with DIEA (pH = 8-9) under argon. The mixture waisred for 18 h at room temperature
and the solvent was evaporated under vacuum. Tde anixture was purified by flash
chromatography (EtOAc) and by size exclusion chtography (CHCI,/MeOH 1:1 v/v)

to give compound3 (0.082 g, 6.14 I®mol, 28%) as a yellow powdd® 0.58 (EtOAC).
mp 82.6-83.8°C (decompositioni]P2s +3.6 € | in CH,CLy). Ama{CH2Clz)/nm 203. MS
(ESI+, m/z) 1336.5 [(M+HY), 1353.6 [(M+NH,)"], 1358.5 [(M+Na)], 1374.5 [(M+K)],
1334.5 [(M-H)]

N-lactobionyl-N2-(carboxyproxyl)-L-Lysinyl-1 H,1H,2H,2H-perfluorooctylamide

(14). Compound13 (0.070g, 5.24 10 mol) was dissolved under argon in MeOH and a
catalytic amount of sodium methoxide was added. hgure was stirred for 4 h and
HCI 1N was added dropwise to neutralize the satufithe solvent was evaporated under
vacuum and the crude mixture was purified by sidusion chromatography (MeOH),
to give the compound4 (0.046g, 4.6 1® mol, 88%) as a yellow powdeR; 0.51
(EtOAC/MeOH/HO 7:2:1 viviv). mp 108.5-109.5°C (decomposition)] s +11.3 € 0.1

in  MeOH). Ama(MeOH)/)nm 203. HR-MS (ESI+, m/z) calcd for
C35H53N4014F13'[(M+H)+]: 1000.3345, found 1000.3353; calcd for
C35H56N5014F13°[(M+NH4)+]: 1017.3611, found 1017.3621.

Material and general procedure for cell culturing

All reagents or materials were purchased and ugsgwwut further purification. Bovine
aortic endothelial cells (BAEC) were purchased fr@all Systems (Kirkland, WA).
Cells were cultured in 75 drtissue culture flasks using Dulbecco’s modifiedjlea
medium with 4.5 g/L D-glucose and supplemented Wi@Bo fetal bovine serum, 4 mM
L-glutamine, 2.5 mg/L endothelial cell growth sugplent, and 1% non-essential amino
acids (Gibco) in the absence of antibiotics at 3iff& humidified atmosphere of 5% €O
and 20% Q. The medium was changed every 2-3 days and celils sub-cultured once
they reached 90-95% confluence.

S3



60708 0—~—
5206°0—"

1€982° 1——

0TE8y"1
69889 ' T—

G89€9°¢—

8£906°¢———
cSELeTC—

76852 €~
SLvLZ E—"

08672 7 —~_
SLoLT Yy —"

126%h T ——=
gesLy i —"

8ELTE G —

92086°G——

§678% 9 —

0726C°L
69TTE"L
EITPE"L
890LE"L
T7L0% L
9TLEY L
80L9F°L
T7009°L
L8629°L
T6Z8L L
9LTT8"L

NN

wdd

L76°0

——————

2760

TL8°T

———e

100°T
9982

F0L*0

— ¥

20L"0

—l v

gEEf

L¥6°T
0002

—_—r

Teabajul

—

ppm

Figure S1."H NMR Spectrum ofl in CDCk

S4



ppm
170.2
143.7
143.7
——141.3

s

0 D D oo o

0 00 Oy N 0o
D OO — o~ ™~ O
O N N N NN oo~~~
o

NV ‘%

-~
- s Oy I~ 1 Oy Oy O 00 O 7 =
w oS MO NNNNN N

AN

— 67.1

Figure S2.°C NMR spectrum of in CDCk

S5



917680
76LT6°0
V6LLT'T
PeTIv1
166971
EELLYT
0L500°¢
£Lev0C
G8090°¢
78L90°¢
LyTL0"C
GL6LO"T
68580°C
91€60°C
92660°C
ve0TL ¢
vOLTTC
61TET"C
£0881°C
20561°¢C
G896T°C
G08ET T
192€6°C
61092°¢
60607°¢
LESYL E
BLLEG'E
LG160° ¥
086L0°F
T700T" %
T0ZET ¥
P81GT ¥
TILST
GE6LT
6£592° 7
0L9Lz™ v
TLT6T ¥
6TLGS ¥
09819°%

=
HF

=3
©
—t
o
P=1
[te}

S T
|

98620°¢
6070°G
9621°G o
9809176 o
ZILT'S oI5
PLO8E"S o
P106€°S 2
96L75°G o)
7607575 2
72867°G

0EETS"S

78629°9——

L1267°L
967 [—
01266 L —~—
71898 L—

udd

|

000°€

:

00T°0T

(W

L16°01

|

b20'1

(|

£08°€C

A

9690

o

6€9°C

©

4448

A

£11°¢

(]

C68°1

a

878°1

Figure S3.'H NMR spectrum of LAH ) in CDCk

9L9°0

09670

Texbajur

ppm

S6



O N AT NNV O AR DN A AN NDDHOWOWONDODO DD
wi\l\r\r\&oLoko\oxoﬁ*wmmmNNNNNNNNNNNNNNNr—i

N e e

Figure S4.%*C NMR spectrum of LAHZ) in CDCk

S7



ppm
101.518

7
/
X
A

I AL L L L L L L L LY L L L L 0 L I [ B e e e

ppm 110 100 90 80 70 60 50 40 30 20

Figure S5.DEPT 135 spectrum of LAH} in CDCk

S8



99%58°0
Nommm.ommwwm
089060

¥1992°1

19€9¢€°1
mmmmq.ﬁl/

8LYEY T———
L1966 T——=

78829°1
m:mc.ﬁx
i::l\;
p9F6L"T
SLILT g——
8vvET c—"

A33AN
oﬂmwﬁ.m”uUu«u
Emﬁ.mw
FOONN.Mix\\I
£5L72°E

607707~
wn90 r—"

prE60° G —

9€97€" G~
98LLE S—

076879 ——

77682 L
wm«mN#WW
9800€°L

6T67E"L
078S€°L

wdd

| P P { Mﬂ

|

10T°¢

|

L19°0€

\’

|

000°¥

|

|

978°0

|

Figure S6.'"H NMR spectrum o6 in CDChk

996°¢

J—--L 2,

16L°0

858°0

6LE"S

Teabajuy

LI e e e

ppm

S9



ppm

—172.0

O W W IO O WO O W WO VO H L WO T DO D DM NN N OO DM OO WO
O O O O O O W W W W A~ O OTNOD T OO MWW LDN NN NN <
NN NN NN NN NN N OO FIOOMOMNNNNNNNNNNNN NN A
R o i B R e e B ae Mae B

SN WSS

___—156.6
=—155.9

’;
=

Figure S7.%°C NMR spectrum 0§ in CDCk

S10



89£98°0
807680
109160

mmmhw.ﬁ.,//ll
F1E67°T
789TS°T

P

16668°T
L68L6"T
Gz100°C
861€0°¢C
Lz250°2
12690°¢
L1280°¢C

0780T°C

0Lvit e~

891517
¥6281°C
F1681°7
9£0¥2°7
967LT"E
STP8T'S
L§€02°€
$97€2°¢€
LEETH €
TL6€0°Y
L£650°7
61990 ¥
£6L80°7
ZIR0T" ¥
L80ET ¥
78E9T" ¥
9L06T" ¥
PETIZ T ——=
GSTEZ' T

0TLET Y

T1L82° 7

w8H68 T —"
58529 ¥
188667
91970°¢
1€070°S
670T°S
88971°G
87851°C
0985T°S
60SLE"S
P9T8E"S
G7€6€°S
L¥92S°S
62LES"S
LTSS
555G
120809

£2866"9——
08%8Z°L
1698Z°L
L076C"L
98E62°L
8T9TE L
GezTe’L

—F N\

S

000°¢

|

€70°CT

{

00T°%

)

808" LT

w

(

LLO"Y

W

L18°0

(

897°%

A

vel'l

a

178°G

Figure S8."H NMR spectrum of LLH§) in CDCk

P76 1

LL8°0
069°0

66L0

£8VEE"L
90Z¥E"L
p908€°L
86T9E"L
PLLLE"L
udd

I e

[AE N

Texbajur

ppm

S11



CE O N AN VOO ANN TN NOANNDODODOD OO O
NN~ OOV OOOVWIDMMANNNNNNNNNNNNNAQ

VNS

OAc o

AcOOAc OAc O
o OAc N
AcO S CO OAc H

N
“CgHyz
NH
o)\o

ppm
170
170
170
170
170
170
170
169
169
169
169
169
167
156
136
136
128
128
128
128
128

Figure S9 *C NMR spectrum of LLH®) in CDCk

S12



ppm
128.528

—
[~ [~ © O © WO W

SN

128.079
128.028
—101.757

-
~

g OAc

| AcoOAC OACO Caltr
l fe) QOAC N

AcO ] oac H

— 52.680

ONHDAIANNOANNODODODOOD DD
TOMNNNNNNNNNNNNNN A

NSRRI

L L B L L L e L L L e L B L R R R R R R R R}

ppm 140 120 100 80 60

40 20

Figure S1Q DEPT 135 spectrum of LLH5) in CDCk

S13



4066
3866
3666
34e6
326
3066
2866
2666
2466
226

W +Q21: 5NCA scans from Sarrple 1 (LASp(QBUJCBH7) o LAsp(OBu)CeH17_caa SCO70_1040_DP20wif (Turbo Syray)

9773 [M+H]*

[M+NH,J*
9943

[M+Na]*
993

[M+K]*
10153

Ve 4. Tebcps]

1005 1010 1016 1020 1025

Figure S11 MS spectrum of LAHZ)

B +QL 5MCA scans from Sample 1 (LASPHIAT) of LASDHAAT. d3sa_SCI0S0 1150 DP20wif (Turbo Spray)

24e7q
237
2274
21e7q
20e7q
197+
187+
177+
16e7
157+
14e7+
1374
127
11e7
10e7+
9,026
80267
7.0e67
6.0267
50267
4.0e6
30264
2026
109

10744 [M+H]*

0753

10763

T

[M+Na]*
10964

-

[M+K]*
11123

Max 2.5e7 cps,

109 1055

106) 1065 1070 1075

10&)10851090109511mn05mou151imués

Figure S12 MS spectrum of O-acetylated LAH-4-AB)(

S14

1D U 140 1145 1150




I +TOF MS: 10 MCA scas fram Sanple 1 (LASpHHAT) of LAspH 4AT Mexuwif Mex 2.1e4 counts|
=3 50BB1MAEBTTTERe-004, t0=2 1T

ubo Spray)
@&

o B 8 8 3585 BEEEBEEBEEBEES

Figure S13 HRMS spectrum of LAH-4-AT4)

W Q1 5MOA scars fromSanle 1 (LLysiZ/ GBH17) of Lys(Z)CaH7_cHen SC1060_1150_DP20wi (TuboSpry) e 3.766078]

10634 [M+H]* 10854 [M+NH,]J*
365

346
326
306
286651

2666
24665
4
226 069.4
2066
1.8661
1666
14661

1.266

1066
10704 074 [M+Na]*
805 10904

6.0e5
14 [M+KT*
4085| 1106,

N
20657

150 1065 100 106 00 1075 1080 185 000 10%5 MO M6 AM0 M5 M0 15 1D 1B M0 145 1)
mz Da

Figure S14 MS spectrum of LLH®)

S15



| | +QL: 5 MCA scans from Sample 1 (LLH3-PC) of LLH3 PC _d3aa_SC1090-1160_DPAQwiff (Turbo Spray)
1027 [M+H]*

37
327

307

287

267

247+

2267

2.0e7-

187+

167

) lderq

1267

10e7

8086

6.026-

4,006

2,026
[

[M+NH,]J*
119.7

1036

206

[M+K]*

1407

11457

Mex 3367 ps|

1000

105

1100

1047
MABT7
11056 J
s uw s

1D

1%

1140

1145

1150

1155

1160

Figure S15 MS spectrum of O-acetylated LLH-3-CPB (

B QL 5 MCA scans from Sanrple 1 (LLHB-CP) of LLH3CP_dBaa__SC750_850 DP20.wiff (Turbo Spray)
7664 [M+H]*

110e7q
10se7
100e7
9.50e6]
9.00e6]
8.50e6]
8.00e6]
7.50e6]
7.00e6]
6.50e6]
6.00e6]
550e6]
5.00e6]
4.50e6]
4.00e6
350e6]
3.00e6]
2.50e6]
200e6]
1.50e6]
1.00e6]

]
5.00e5]

o

M+NH,]*
[MNH,]

4 IM+NaJ*
7884

[M+K]*
8043

Mex 1167 ops)

750

7%

70

70 775 780 786 70 o5

BiXJ 8£E SiO 8i5 B‘ZJ
miz, Da

&85 830

ey

810

815

Figure S16 MS spectrum of LLH-3-CPg]

S16



B +QL: 5 MCA scans from Sanple 1 (LASPRAAT) of LASPFAAT._ddaa SC1280 1380 DP20.wiff (Turbo Spray)

50e6
4826

46864
4467
42667
4,026
3826
3626
34e6-
3266
306
2826
266
2.4e6-
2266
206
1867
16067
1466
12667
10e6q
805
6.0e5

40854
208

1384 [M+H]*

[M+Na]*
13304

[M+K]*
1464

13514

Mex 5066 cps|

2 185 120 1% 130 1305

1310 13]5 13’1] 1325 133_') 1335 134'0 ]345

miz, Da

135 135 130 1365 1370 1375 130

+TOF MS: 10 MCA scans from Sanple 1 (LAF4AT) of LAFAT_Mex4 wiff
359601457 765584350e-004, 10=-1.74101091197371720e+00L (Turbo Spray)

5783
56001

4500,

Lo |

Figure S17. MS spectrum of O-acetylated LAF-4-ATQ)

Mex 7.3e4 courts,

1022.7560.

Figure S18 HRMS spectrum of LAF-4-AT1(2)

S17



B +QL 10 MCA seansfromSanple 1 (LLys3-CP) of LLys3.CP_d2aa DP7Oiff (Turbo Spray) Mex 2386 ps|

2%6 13365

22661 [M+H]*
2.1e64
2.0e6+
196+
1.8e6
17e6
1.6e6+
1.5e6+
14e6-
13e67 [M+NH,]*
1.2e6 13536
11e64
1.0e6-
9.0e5
8.0e5-

7.0e5]
6.0e5] 1338.5

[M+Na]*

o] 13505

4.0e5
3.0e54

2.0e5)
1.0e51
s NN

1300 1305 1310 1315 130 1325 1330 1335 1340 1345 1350 1355 1360 1365 1370 1375 1380 1385 1300 1395 1400
mz, Da

[M+K]*
105 13745

- B &8 BBEEEEEEEEEBEBEEEREE 88

Figure S19 MS spectrum of O-acetylated LLF-3-CE3|

I +TOF MS: 10 MCA scars framSanple 1 (LF-3CP) of LLF_30P Mex3wif Max 3 fedoaris.
3 SOBTAINGA22 060, 10=-2 T34GR106DBA0AT20e+ 01 (Turbo Spray)

10003359 1017.3621

10227

% an 975 ® % @0 % 1000 06 100 015 w105

Figure S20 HRMS spectrum of LLF-3-CPL{)

S18



17,2

4-AT

16,8

16,4

16

Hiperfine coupling in G

15,6

15,2 \ T T T \
0 5 10 15 20 25 30

Concentration

Figure S21 Concentration dependence of the nitrogen coutinthe unconjugated nitroxides.

2,8

Line width in G

Concentration

Figure S22 Concentration dependence of the linewidth fortheonjugated nitroxides.

S19



non-cluster

cluster

3470 3480 3490 3500 3510 3520 3530 3540 3550 3560
Magnetic field in G
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Figure S24 EPR spectra of the non-clustered and clusterdet4-AT (11)
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Figure S25 Radical distributions of the non-clustered angtdred radicals as a function of
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Figure S26. Reduction and restoration of the nitroxide EPRnalg by ascorbic acid and potassium
ferricyanide. 25 pM of nitroxide was measured byREBee experimental for details) over a 30 minqgakri
and the signal intensity was found to be stabl@. 251 ascorbic acid was added and the EPR specte we
taken again for 30 min. 250 uMslke(CN)] was then added to the sample with ascorbic auibthe EPR
spectra was taken again for another 30 min. Theg/eorresponds to the relative intensity compaeetthe

25 UM of nitroxide. n=2.

S21



160 4 I 24 hr Incubation of Nitroxide Alone

[ 1 hr Incubation of Nitroxide Exposed to BAEC
140 A I 24 hr Incubation of Nitroxide Exposed to BAEC
[ 24 hr Incubation of Nitroxide Exposed to BAEC + K,[Fe(CN),]

120 - [ZZZ 1 hr Incubation of Nitroxide in Lysed BAEC

100 4

80 -

60 - *

Relative Intensity (%)

40 4

20 4

x N/A

Figure S27.Relative EPR signal intensities of extracelluldgraxides after 1 h and 24 h incubation in the
presence and absence of BAEC. EPR spectra wene t@d@in after addition of 250 uMsce(CN)]. Plots
are relative to the signal intensity of 25 uM mnxiee in DMEM normalized to 100%. In this figureasso
shown the result of lysed cells one hour after fp@mcubated with 4-AT. An EPR signal consistentwitie
presence of 4-AT compound was observed with aivelahtensity of 7.5% while the extracellular
concentration is about 50%.
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