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Synthesis Control prodrug 9 (Scheme 2, main text of the paper) was synthesized as
described elsewhere.! Control 12 (Scheme 2, main text of the paper) was synthesized

according to the known protocol.?

Svynthesis of prodrug 5
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Starting material 42 (190 mg, 380 umol), 4-azidobutyl)triphenylphosphonium iodide* (223
mg, 457 pmol) and copper iodide (14.5 mg, 76.1 umol) were dissolved in
dimethylsulfoxide (DMSO, 3 mL) and stirred under nitrogen atmosphere at 50° C for 3 h.
After cooling to 22 °C, water (6 mL) was slowly added under gentle shaking. The resulting
precipitate was centrifuged, the supernatant removed and water (3 mL) added again. The
mixture was homogenized and centrifuged, the supernatant was removed. After drying
under high vacuum, a yellowish solid (310 mg, 0.314 mmol, 83%) was obtained. *H-NMR
(400 MHz, DMSO): & = 7.97 — 7.83 (m, 4H), 7.83 — 7.70 (m, 12H), 7.67 (d, J = 7.8 Hz,
2H), 7.37 (d, J = 7.5 Hz, 2H), 5.18 (s, 2H), 4.91 (s, 2H), 4.53 (s, 2H), 4.42 (t, J = 6.6 Hz,
2H), 4.09 (s, 5H), 4.02 (s, 2H), 3.72 — 3.55 (m, 2H), 2.09 — 1.89 (m, 2H), 1.61 — 1.42 (m,
2H), 1.28 (s, 12H) ppm. 13C-NMR (101 MHz, DMSO): & = 153.68, 144.17, 139.73, 135.00,
134.58, 133.60, 133.50, 130.37, 130.25, 127.14, 123.33, 118.73, 117.87, 83.76, 68.97,
68.80, 66.82, 64.27, 62.52, 48.14, 40.43, 30.38, 30.21, 24.70, 19.95, 19.44, 18.82 ppm.
3P NMR (162 MHz, DMSO): & = 25.08 ppm. High resolution ESI-mass spectrometry
(positive mode): calcd. for CagHs3BFeN4O4P: 859.3241; found m/z: 859.3263. Elemental
analysis: calcd (%) for Ca9Hs3BFeNsO4PIl: C 59.66, H 5.42, N 5.68; found: C 59.67, H
5.34, N 5,51.
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Figure S1. *H NMR spectrum of prodrug 5 in DMSO-d6.

28cesp }/ Oi INYRS
7 23888
B, I e
,rA<:>/ O'e
] kK j O
Ve WIN e
Fe PO
025 P
& o\ n )
: A ,N\/\o/\ \© b I-p, 5 signals
] °N m ’ — "
\ e-k, 7 signals
d — — ™ o
0204 " .3
> 3
¥ b-d
£ “— e
§o|s- 3
SSQ
2288
- “8’8_\,‘_
0.10 o 2
; 8
3 3
8 e
8 28 & 2
0.054 a Ml e 7% 3
— A 5 |/ i = =4 .
- o - 5 b -3 0o
1 g 18| fgela T s |3a2
o (1 3
A | ] "
T168 160 152 144 136 128 120 112 |64'9's'c§:s'lssbhm7'z)' 64 S5 48 40 32 24 16 8 0 8
emcal (ppm

Figure S2. 13C NMR spectrum of prodrug 5 in DMSO-d6.
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Figure S3. 3P NMR spectrum of prodrug 5 in DMSO-d6.
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Figure S4. High resolution ESI-TOF mass spectrum of prodrug 5: upper plot —

experimental spectrum; bottom plot — theoretical spectrum.
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Svynthesis of intermediate 6
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Compound 4 (2.00 g, 4.01 mmol), 1,4-bis(azidomethyl)benzene (3.02 g, 16.03 mmol) and
bromotris(triphenylphosphine)copper(l) (745.46 mg, 801.30 pumol) were dissolved in

N3

CH2Cl2 (50 mL) and stirred under nitrogen atmosphere at 25° C for 24 h, followed by
evaporation of the volatiles in vacuo (10 mbar). The crude product (6) was purified by
column chromatography (silica gel, CHzCl2/acetone 95/5, v/v, Rt = 0.50). Product 6 was
obtained as an orange solid (1.358 g, 1.97 mmol, yield: 57 %). *H-NMR (300 MHz, CDCl3):
5 = 7.80-7.73 (m., 2H), 4.32-4.14 (m., 7H) 5.37 (br. s., 2H), 5.11-5.04 (m., 4H) 4.45-3.97
(m., 9H) 1.32 (s., 12H). *C-NMR (75 MHz, CDClz): d = 145.97, 139.00, 138.97, 136.08,
134.99, 134.46, 128.81, 128.51, 127.88, 127.38, 122.71, 83.89, 77.20, 69.32, 67.51,
64.82,62.60, 54.16, 53.76, 53.38, 24.84. High resolution ESI-mass spectrometry (positive
mode): calcd. for 687.2428; found m/z: 687.2416. Elemental analysis: calcd (%) for
CssH3sBFeN7O4: C 61.16, H 5.57, N 14.26; found: C 61.17, H 5.54, N 13,85.

S5



vr75c.esp

0.753
0,70:
0.65:
0A60:
0.55:

0.503

Normalized Intensity

0.355
0.30=
0.25:
0.20;
0.15:
0.103

0.05

VerticalScaleFactor = 1

1-11, 311 signals

0.455
0.403

—128.41
\128.11

—134.58

—135.67

~-134.05

-126.98

>—122.31

—— —138.59

> —145.57

}‘

12-15

12-21, 10 signals

—83.49

—68.92
~67.10
—64.42

—62.20

E

~g336 9376

-52.98

—24.43

-4

,O 20 21

T

LARARY ]
152

Figure

vI7Sh.esp

0.65-
0.60

0.55

©o © o o
6,88 8

Normalized Intensity

 SARARLAARSS LARAS LAAA] MARRL
144 136 128 120

S5.  18C

T

VerticalScaleFactor = 1

65

12

NMR

60

T
104

ASAALAARAI ARALS
96 88

ASAALAMLS R RASAA )
80 72 64
Chemical Shift (ppm)

spectrum

A
201 613

55 50

f+g+h

431

J—424

45 40 35

Chemical Shift (ppm)

of

30

intermediate

25

20

.

6 in

Figure S6. 'H NMR spectrum of intermediate 6 in CDCls.
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Figure S7. High resolution ESI-TOF mass spectrum of intermediate 6: upper plot — full

experimental spectrum; bottom plot —experimental spectrum zoomed for MP region.

Svynthesis of 5-(Trimethylsilyl)ethynyltetramethylrhodamine

Z Cul, PACly(PPhs),, =—TMS c0,®
O 002e Et;N, DMF, argon, 70 °C,15 h, 53% O
Br | |
™S

Compound 5-Bromotetramethylrhodamine® (760 mg, 1.63 mmol) was dissolved in
anhydrous N,N-dimethylformamide (15.0 mL) and the solution was degassed with argon
for 10 minutes. Afterwards, triethylamine (1.50 mL), copper (l) iodide (31.0 mg,
0.16 mmol), trimethylsilylacetylene (1.16 mL, 8.15 mmol) and
bis(triphenylphosphine)palladium (I1) dichloride (229 mg, 0.33 mmol) were added under
argon atmosphere and the reaction mixture was stirred at 70 °C for 15 hours. The reaction
was monitored by LC-MS. Upon completion, the solvent was removed under reduced

pressure and the crude product was purified by column chromatography
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(dichloromethane / methanol=10:1 > 7:1) to afford the product 5-
(trimethylsilyl)ethynyltetramethylrhodamine (418 mg, 0.87 mmol, 53%) as a purple solid.
Thin layer chromatography (TLC), R~= 0.5 (stationary phase: silica, eluent:
CH2Cl2/CH30H, 7/1, v/v). *H NMR (400 MHz, CDCI3): & (ppm) = 0.28 (s, 9 H), 2.99 (s,
12 H), 6.40 (dd, J =2.6 Hz, J =8.9 Hz, 2 H), 6.48 (d, J = 2.5 Hz, 2H), 6.60 (d, J = 8.9 Hz,
2H),7.10(dd,J=0.8Hz,J=79Hz,1H),7.69(dd,J=15Hz,J=7.9Hz, 1 H), 8.08 (s,
1 H). DEPTQ (101 MHz, CDCls): & (ppm) = 0.0, 40.4, 96.8, 98.6, 103.4, 106.8, 109.0,
124.4,124.8, 128.3, 128.7, 128.9, 137.8, 152.5, 153.2, 168.9. High resolution ESI-mass
spectrometry (positive mode): calcd. for C29HzoN203Si [M+H]*: 483.2098, found:
483.2103.
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Figure S8: H NMR spectrum of 5-(trimethylsilyl)ethynyltetramethylrhodamine in CDCls.

Impurities are marked with asterisk.
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Figure S9: DEPTQ spectrum of 5-(trimethylsilyl)ethynyltetramethylrhodamine in CDCls:

Impurities are marked with asterisk.

Svynthesis of intermediate 13

K,CO3

co,®
MeOH, 25 °C, 3 h, 64% O

13

Compound 5-(trimethylsilyl)ethynyltetramethylrhodamine (358 mg, 0.74 mmol) was
dissolved in methanol (40.0 mL) and potassium carbonate (460 mg, 3.33 mmol) was
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added. The reaction was monitored by LC-MS. After stirring at room temperature for
3 hours, the solvent was removed under reduced pressure and the crude product was
purified by column chromatography (dichloromethane / methanol = 10:1 - 5:1) to yield
intermediate 13 (191 mg, 0.47 mmol, 64 %) as a purple solid. Thin layer chromatography
(TLC), R= 0.4 (stationary phase: silica, eluent: CH2Cl2/CH30H, 7/1, viv). 'H NMR
(400 MHz, CDCls): 6 (ppm) = 2.98 (s, 12 H), 3.20 (s, 1 H),6.40(dd, J =2.5Hz,J =89 Hz
2 H), 6.48 (d, J=2.6 Hz, 2 H), 6.60 (d, J=8.8 Hz, 2 H), 7.13 (dd, J=0.7, J=7.9 Hz,
1H), 7.71 (dd, J=1.5, J=7.9Hz, 1H), 810 (s, 1 H). DEPTQ (101 MHz, CDCls):
o (ppm) = 40.4, 79.2, 98.6, 106.6, 109.0, 123.8, 124.5, 128.2, 128.8, 128.9, 138.1, 152.4,
153.2, 168.9. 3C-NMR (151 MHz, CDClz): & (ppm) = 40.3, 79.1, 82.1, 98.4, 106.7, 109.0,
123.7, 124.5, 128.4, 128.8, 137.8, 152.4, 153.2, 168.7. High resolution ESI-mass
spectrometry calcd. for C26H22N203 [M+H]*: 411.1703, found: 411.1701.
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Figure S10: *H NMR spectrum of intermediate 13 in CDCIz. Impurities are marked with

asterisk.
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Figure S12: 3C NMR spectrum of intermediate 13 in CDCla.
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Svynthesis of prodrug 7
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Compound 6 (80 mg, 116 pumol) was dissolved in anhydrous N,N-dimethylformamide (700
pL) and copper(l)iodide (18mg, 93 pmol) was added. Compound 13 (48 mg, 116 pmol)
was added to the reaction mixture by dissolving it in anhydrous N,N-dimethylformamide
(2 mL). The reaction mixture was stirred at 55 °C for 4 h and additional 16 hours at 25 °C.
After the reaction completed, solvent was partially removed, and the rest was divided into
falcon tubes as 400 pL each and the crude product was precipitated by addition of water
followed by centrifugation and decantation (12 mL, 3x). The precipitate was further
washed with ethanol (300 uL, 2x) and finally combined by dissolving in CH2Cl2. After
removal of the solvent, the compound was obtained as dark violet-red solid (92%, 118
mg, 108 umol). Thin layer chromatography (TLC), R= 0.36 (stationary phase: silica,
eluent: CH2Cl2/CH30H, 9/1, v/v). *H NMR (400 MHz, DMSO-d6) & 8.84 (s, 1H), 8.24 —
7.95 (m, 3H), 7.77 (d, J = 7.5 Hz, 1H), 7.64 (d, J = 7.4 Hz, 2H), 7.39 — 7.32 (m, 6H), 6.51
(d, J = 20.1 Hz, 6H), 5.67 (s, 2H), 5.58 (s, 2H), 5.16 (s, 2H), 4.91 (s, 2H), 4.51 (s, 2H),
4.04 (s, 5H), 3.98 (s, 2H), 2.96 (s, 12H), 1.27 (s, 12H). High resolution ESI-mass
spectrometry (positive mode): calcd. for CesiHeiBFeNoO7: 1098.4116; found m/z:
1098.4142. Elemental analysis: calcd (%) for Ce1HsoBFeN9O7°4CH3OH: C 63.63, H 6.33,
N 10.27; found: C 64.02, H 5.94, N 10.61.
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Figure S14. High resolution ESI-TOF mass spectrum of prodrug 7: upper plot —
theoretical spectrum; bottom plot — experimental spectrum.
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Additional data not included in the main text of the paper

Table S1. Solubility of prodrugs in aqueous solutions.

Prodrug Solubility in DPBS, uM Solubility in FBS, uM
5 70+ 15 130+ 17

7 44 + 4 47 +4

9 90 +10 114+ 11

Table S2. Initial rates of DCFH oxidation in the presence of H202 and prodrugs/controls.

Prodrug/control (dFs2snm/dt)o (a.u. x min-)i
no prodrug added (reference) 0.1 +0.02

Prodrug 5 7.7+23

Prodrug 8 (known prodrug)® 17.1+4.1

FeSO4 (positive control) 22.3+55

' a.u.= arbitrary units.
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Table S3. Uptake of prodrug 5 by BL-2 cells.

Compound | AAL | AA2 | AA3 | AA4 | AAS | AAG (mAegn) ?:‘/:‘a‘f't?gg
8 195 | 1.85 | 1.79 | 1.97 | 1.93 | 1.93 | 1.90 0.07
5 210 | 1.60 | 233 | 2.71 | 1.50 i 2.05 0.50
9 1.01 | 1.02 | 096 | 0.96 | 0.97 | 097 | 0.8 0.03
Celsonly | 047 | 053 | - | o061 | 055 | - 054 | 0.06
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