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1. Synthesis of SiR-NHS ester
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SiR-NHS

Scheme S1 Synthetic route to SiR-NHS ester.

NaBH, (4 equiv.)
aqg. CH,0 (3 equiv.)

Br Br
3 M H,SO4 (1.8 equiv.)
tetrahydrofuran, 0 °C, 2 h \N
HoN 96% |
S1

3-bromo-N,N-dimethylaniline (S1). To a stirred solution of formaldehyde (37% in water, stabilised
with MeOH, 10.4 mL, 4.19 g, 139.67 mmol) in THF (125 mL) was added H,S04 (3 M, 28 mL, 84 mmol).
The mixture was cooled to -20°C. 3-Bromoaniline (5 mL, 7.9 g, 45.9 mmol) was added dropwise over
the course of 10 min. The resulting flaky suspension was stirred until a clear solution formed. NaBH,
was added (7.05 g, 186.36 mmol) portion wise over the course of 30 min ensuring that the
temperature remained below 0°C during the addition. After the addition, the reaction mixture was
slowly warmed to 23°C and stirred for 1 h. The reaction was quenched by adding sat. NaHCOs (175
mL) and the mixture was extracted with CH,Cl, (3 x 100 mL). The combined organic phases were
washed with brine, dried over MgSQ,, filtered and concentrated under reduced pressure. The crude
was purified by vacuum Kugelrohrdistillation (1 mbar, 120-145°C). The desired compound was
obtained in 96% yield (8.88 g, 44.41 mmol). Physical and spectral data in accordance with literature.5!
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Yellowish Oil: *H NMR (300 MHz, CDCls) 6 7.08 (t, J = 8.1 Hz, 1H), 6.87 — 6.79 (m, 2H), 6.55 (dd, J = 8.9,
2.1 Hz, 1H), 2.95 (s, 6H). 3C NMR (75 MHz, CDCls) § 151.67, 130.37, 123.50, 119.36, 115.31, 111.13,
40.56. HRMS (ESI) calculated for [M+H]* CgH1:BrN* 200.0069, found 200.0073.
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3,3'-(dimethylsilanediyl)bis(N,N-dimethylaniline) (S2). To a stirred solution of 3-bromo-N,N-
dimethylaniline (S1) (4.009 g, 20.036 mmol) in dry THF (50 mL) under an argon atmosphere at -78°C
n-Buli (2.5 M in hexanes, 8 mL, 1.281 g, 20.000 mmol) was added dropwise. After the addition, the
mixture was stirred for 30 min at -78°C. Then a solution of dichlorodimethylsilane (1.02 mL, 1.07 g,
8.46 mmol) in dry THF (12 mL), pre-cooled to -78°C, was added dropwise. The mixture was slowly
warmed to 22°C and stirred for 4 h. To the reaction mixture was added sat. NH4Cl (5 mL) and water
and it was extracted with EtOAc. The combined organic phases were washed with brine, dried over
MgSOQ,, filtered and concentrated under reduced pressure onto silica gel. The crude was purified by
flash column chromatography (CombiFlash, cHex/EtOAc gradient from 1:0 to 9:1). The desired
compound was obtained in quantitative yield (2.51 g, 8.41 mmol). Physical and spectral data in
accordance with literature.® Yellowish Oil: *H NMR (300 MHz, CDCls) 6 7.25 (dd, J = 8.0, 7.3 Hz, 2H),
6.94 (d, J = 2.7 Hz, 2H), 6.92 (d, J = 7.1 Hz, 2H), 6.77 (ddd, J = 8.3, 2.7, 0.8 Hz, 2H), 2.93 (s, 12H), 0.54
(s, 6H). *CNMR (75 MHz, CDCls) § 150.08, 139.10, 128.61, 122.88, 118.48, 113.70, 40.82, -2.01. HRMS
(ESI) calculated for [M+H]" C18H27N,Si 299.1938, found 299.1929.
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3,3'-(dimethylsilanediyl)bis(4-bromo-N,N-dimethylaniline) (S3). To a stirred solution of 3,3'-
(dimethylsilanediyl)bis(N,N-dimethylaniline) (S2) (3.648 g, 12.221 mmol) in CH,Cl, (40 mL) at 0°C was
added bromine (1.3 mL, 4.055 g, 25.372 mmol) over the course of 10 min. The resulting solution was
stirred for 1 h whilst slowly warming to room temperature. To the mixture was added aq. Na,S,0s.
Then the mixture was basified with 2 M ag. NaOH until a clear greenish biphasic mixture was formed.
The aqueous phase was extracted with CH,Cl,. The combined organic layers were washed with brine,
dried over MgSQ,, filtered and concentrated under reduced pressure onto silica gel. The crude was
purified by flash column chromatography (pentane/Et,O gradient 1:0 to 9:1) to give the desired
compound in 90% yield (5.003 g, 10.964 mmol). A small sample was recrystallised from pentane and
Et,0 to obtain single crystals of suitable quality for x-ray diffraction measurements (CCDC deposition
number: 2171687). Physical and spectral data in accordance with literature.* Colourless solid: *H NMR
(300 MHz, CDCl3) 6 7.35 (d, J = 8.7 Hz, 2H), 6.85 (d, J = 3.2 Hz, 2H), 6.61 (dd, J = 8.8, 3.2 Hz, 2H), 2.88
(s,12H),0.76 (s, 6H). 3 C NMR (75 MHz, CDCl5) 6 148.99, 138.89, 133.12, 121.97, 117.00, 115.45, 40.74,
-0.79. HRMS (ESI) calculated for [M+H]* CigH25sBraN,Si* 455.0148, found 455.0146.
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3,7-bis(dimethylamino)-5,5-dimethyldibenzo[b,e]silin-10(5H)-one (S4). To a stirred solution of 3,3'-
(dimethylsilanediyl)bis(4-bromo-N,N-dimethylaniline) (S3) (0.67 g, 1.47 mmol) in dry THF (30 mL)
at-78°C under an argon atmosphere was added t-BulLi (1.7 M in pentane, 3.5 mL, 5.95 mmol) over the
course of 4 min. The mixture was stirred at -78°C for 1.5 h. Then was added dropwise
dimethylcarbamoyl chloride (0.15 mL, 0.175 g, 1.629 mmol). The mixture was stirred at -78°C for 16 h
while slowly warming to room temperature. To the mixture was added aqg. sat. NH4Cl (6 mL) and it was
extracted with CH,Cl,. The combined organic layers were washed with brine, dried over MgSOs,,
filtered, and concentrated under reduced pressure onto silica gel. The crude was purified by flash
column chromatography (cHex/EtOAc gradient from 1:0 to 0:1) to give the desired compound in 80%
yield (0.382 g, 1.178 mmol). A small sample was recrystallised from cHex and EtOAc to obtain single
crystals of suitable quality for x-ray diffraction measurements (CCDC deposition number: 2171686).
Physical and spectral data in accordance with literature.>* Yellow crystals: *H NMR (300 MHz, CDCl3) 6
8.40 (d, J = 8.9 Hz, 2H), 6.95 — 6.73 (m, 4H), 3.09 (s, 12H), 0.47 (s, 6H). *C NMR (75 MHz, CDCl3) 6
185.37,151.49, 140.62,131.73, 129.90, 114.48, 113.35, 40.21, -0.88. HRMS (ESI) calculated for [M+H]*
Ci1gH35N,0Si* 325.1731, found 325.1730.
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tert-butyl 4-bromo-3-methylbenzoate (S5). To a stirred solution of 4-bromo-3-methylbenzoic acid
(3.98 g, 18.52 mmol) in tert-Butanol (100 mL) at 60°C was added DMAP (0.627 g, 5.128 mmol). The
mixture was stirred for 10 min, then Boc anhydride (12.323 g, 5.646 mmol) in tert-Butanol was added
dropwise over 30 min. First, the mixture became cloudy, but after the addition of the anhydride the
mixture was clear again. It was stirred for 30 min at 60°C. The volatiles were removed under reduced
pressure. The colourless solid residue was dissolved in a mixture of ag. NaHCO; and CH,Cl,. The
aqueous phase was extracted with CH,Cl,, the combined organic layers were washed with brine, dried
over MgSQ,, filtered and concentrated under reduced pressure onto silica gel. The crude was purified
by flash column chromatography (cHex/EtOAc gradient from 1:0 to 0:1) to give the desired compound
in 70% yield (3.526 g, 13.002 mmol). Colourless Oil: *H NMR (300 MHz, DMSO-ds) 6 7.83 (d, J = 1.7 Hz,
1H), 7.69 (d, J = 8.3 Hz, 1H), 7.60 (dd, J = 8.3, 1.8 Hz, 1H), 2.39 (s, 3H), 1.53 (s, 9H). 3C NMR (75 MHz,
DMSO-dg) 6 164.33,137.81, 132.43, 131.24, 130.69, 129.28, 128.17, 81.05, 39.52, 27.71, 22.32. HRMS
(ESI) calculated for [M+Na]* C12H15s0,BrNa* 293.0148, found 293.0152.
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Br S5
0 (2 equiv.)
/‘\)1\/‘\ t-BuLi (2.2 equiv.)
~ O . O e tetrahydrofuran, -78 °C, 16 h
\ A\ \ 86%

S4

N-(10-(4-(tert-butoxycarbonyl)-2-methylphenyl)-7-(dimethylamino)-5,5-dimethyldibenzo[b,e]silin-
3(5H)-ylidene)-N-methylmethanaminium chloride (S6). To a stirred solution of (tert-butyl 4-bromo-
3-methylbenzoate) (S5) (0.90 g, 3.32 mmol) in dry THF (10 mL) at -100°C was added dropwise t-Buli
(1.7 M in pentane, 2.2 mL, 3.74 mmol). The mixture was stirred at -100°C for 30 min. Then 3,7-
bis(dimethylamino)-5,5-dimethyldibenzo[b,e]silin-10(5H)-one (S4) (0.546 g, 1.681 mmol) dissolved in
dry THF (25 mL) was added dropwise. The mixture was stirred at -100°C for 1 h, after which it was
slowly warmed to 23°C and it was stirred for another 24 h. The reaction was quenched by adding aq.
HCI (1 M, 75 mL) and the resulting blue mixture was left stirring for 30 min. It was neutralised with
Na,COs; until the gas evolution ceased. The mixture was extracted with CH,Cl,, the combined organic
layers were dried over MgSQO,, filtered and concentrated under reduced pressure onto silica gel. The
crude was purified by flash column chromatography (CH2Cl,/MeOH gradient from 1:0 to 9:1) to give
the desired compound in 86% yield (0.772 g, 1.443 mmol). Purple solid: *H NMR (400 MHz, CDs0D) &
7.99 (s, 1H), 7.96 (d, J = 7.9 Hz, 1H), 7.38 (d, J = 2.8 Hz, 2H), 7.25 (d, J = 7.9 Hz, 1H), 7.02 (d, /= 9.7 Hz,
2H), 6.79 (dd, J = 9.7, 2.8 Hz, 2H), 3.35 (s, 12H), 2.09 (s, 3H), 1.64 (s, 9H), 0.62 (s, 3H), 0.61 (s, 3H). 3C
NMR (101 MHz, CDs;0D) 6 169.18, 166.77, 155.85, 149.50, 144.64, 141.93, 137.63, 133.75, 132.02,
130.50, 127.99, 127.72,122.34,115.41, 82.75, 40.94, 28.43, 19.42, -1.11, -1.30. HRMS (ESI) calculated
for [M-CI]* C31H39N,0,Si* 499.2775, found 499.2779.
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6 M HCI

acetonitrile, 40 °C, 2 h
95%

N-(10-(4-carboxy-2-methylphenyl)-7-(dimethylamino)-5,5-dimethyldibenzo[b,e]silin-3(5H)-
ylidene)-N-methylmethanaminium chloride (S7). To a stirred solution of N-(10-(4-(tert-
butoxycarbonyl)-2-methylphenyl)-7-(dimethylamino)-5,5-dimethyldibenzo[b,elsilin-3(5H)-ylidene)-
N-methylmethanaminium chloride (S6) (0.501 g, 0.937 mmol) in MeCN (40 mL) in a beaker open to air
was added ag. HCI (6 M, 0.125 L, 0.75 mol). The blue solution was warmed to 40°C and stirred for 2 h.
The solution was cooled to room temperature, extracted with CHCl,, the combined organic layers
were washed with brine, dried over MgSOQ,, filtered and concentrated under reduced pressure onto
silica gel. The crude was purified by flash column chromatography (CH,Cl,/MeOH gradient from 1:0 to
9:1) to give the desired product in 95% yield (0.451 g, 0.886 mmol). Physical and spectral data in
accordance with literature.> Purple solid: *H NMR (300 MHz, CD;0D) & 8.06 (s, 1H), 8.01 (d, /= 7.9 Hz,
1H), 7.38 (d, J = 2.8 Hz, 2H), 7.25 (d, J = 7.8 Hz, 1H), 7.03 (d, J = 9.6 Hz, 2H), 6.79 (dd, J = 9.6, 2.8 Hz,
2H), 3.36 (s, 12H), 2.10 (s, 3H), 0.63 (s, 3H), 0.61 (s, 3H). **C NMR (101 MHz, CD;0D) & 169.32, 169.22,
155.86,149.51, 144.76,141.94,137.64, 132.84,132.47,130.51, 128.09, 128.01, 122.34, 115.41, 40.94,
19.41, -1.09, -1.31. HRMS (ESI) calculated for [M-CI]* C27H31N20.Si* 443.2149, found 443.2146.
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§7 SiR-NHS

N-(7-(dimethylamino)-10-(4-(((2,5-dioxopyrrolidin-1-yl)oxy)carbonyl)-2-methylphenyl)-5,5-
dimethyldibenzo[b,e]silin-3(5H)-ylidene)-N-methylmethanaminium chloride (SiR-NHS). To a stirred
solution of  N-(10-(4-carboxy-2-methylphenyl)-7-(dimethylamino)-5,5-dimethyldibenzo[b,e]silin-
3(5H)-ylidene)-N-methylmethanaminium chloride (S7) (0.099 g, 0.206 mmol) in dry CH.Cl; (5 mL) at
0°C was added N-hydroxysuccinimide (0.037 g, 0.227 mmol) followed by N,N'-Dicyclohexylcarbodiimid
(0.048 g, 0.234 mmol). The mixture was slowly warmed to 21°C and then stirred for 16 h. The mixture
was concentrated under reduced pressure onto silica gel. The crude was purified by flash column
chromatography (CH,Cl,/MeOH gradient from 1:0 to 9:1) to give the desired compound in quantitative
yield (0.118 g, 0.204 mmol). Purple solid: 'H NMR (300 MHz, CDCl3) § 8.16 — 8.06 (m, 2H), 7.31 - 7.26
(m, 3H), 6.92 (d, J = 9.6 Hz, 2H), 6.61 (dd, J = 9.6, 2.8 Hz, 2H), 3.43 (s, 12H), 2.96 (s, 4H), 2.11 (s, 3H),
0.66 (s, 3H), 0.64 (s, 3H). 3C NMR (75 MHz, CDCls) § 169.34, 166.36, 161.48, 154.32, 148.62, 145.73,
140.72, 137.33, 132.37, 129.85, 128.05, 126.72, 125.87, 121.62, 114.35, 41.43, 25.87,
19.48, -0.49, -0.76. HRMS (ESI) calculated for [M-CI]* C31H34N304Si* 540.2313, found 540.2293. Purity
(HPLC): 95% UV,14, 95% UV,sa.
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2. Synthesis of biotin-NHS ester

(1.2 equiv) o)

ON-NHH Q DCC (1.2 equiv.) ONNHH Q
Hﬁ;é"\\\/\)j\OH > H?\‘;é'\\\\/\)j\o"\l

DMF, 50 °C, 16 h
78%
biotin biotin-NHS

x-ray

2,5-dioxopyrrolidin-1-yl-5-((3aS$,4S,6aR)-2-oxohexahydro-1H-thieno[3,4-d]imidazol-4-
yl)pentanoate (biotin-NHS). Adaptation of described procedure.® To Biotin (1.148 g, 4.699 mmol), N-
Hydroxysuccinimide (0.65 g, 0.565 mmol) and N,N’-Dicyclohexylcarbodiimide (1.163 g, 5.639 mmol)
was added DMF (50 mL). The atmosphere in the flask was replaced with argon and the mixture heated
to 50°C, giving a cloudy suspension. The mixture was filtered through a pad of celite. To the filtrate
was added cold (-18°C) Et;0, resulting in a precipitate. This precipitate was filtered off, washed
thoroughly with cold Et,0 and the powder was dried under reduced pressure. This gave the desired
compound in 78% vyield (1.248 g, 3.654 mmol). A small sample was recrystallised from CH,Cl; and
MeOH to obtain single crystals of suitable quality for x-ray diffraction measurements (CCDC deposition
number: 2177612). Colourless powder: *H NMR (300 MHz, DMSO-d¢) 6z 6.44 (s, 1H), 6.37 (s, 1H), 4.31
(dd,J=7.7,4.9 Hz, 1H), 4.15 (m, 1H), 3.11 (m, 1H), 2.85 (d, /= 5.1 Hz, 1H), 2.81 (s, 4H), 2.67 (t, J = 7.3
Hz, 2H), 2.58 (d, J = 12.4 Hz, 1H), 1.70 — 1.36 (m, 6H). 3C NMR (75 MHz, DMSO-ds) § 170.28, 168.95,
162.72,61.01, 59.19, 55.24, 39.93, 30.01, 27.84, 27.59, 25.45, 24.31. HRMS (ESI) calculated for [M+H]*
C14H20N30sS 342.1118, found 342.1113.
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3. Synthesis of azide linkers

1) Triethylamine (2.5 equiv.)
MsCI (2.5 equiv.)
THF, 0°C, 16 h
2) NaN3 (3 equiv.)
DMF/ H,0, 60 °C, 21 h
HO/\/O\/\OH : HZN/\/O\/\N3
3) PPh3 (1.1 equiv.)
Et,0/ ag. HC, 25 °C, 16 h S8
43%

2-(2-azidoethoxy)ethan-1-amine (S8). According to modified literature procedure.” To a stirred
solution of diethylene glycol (5.00 g, 47.12 mmol) and methanesulfonyl chloride (9.2 mL, 13.616 g,
118.865 mmol) in THF (55 mL) at 0°C was added dropwise over the course of 25 min EtsN (20 mL, 14.6
g, 144.283 mmol) in THF (30 mL). The mixture was slowly warmed to 23°C and stirred for 16 h. The
suspension was filtered, and the filter cake was thoroughly washed with THF. The filtrate was
concentrated under reduced pressure resulting in a clear orange oil. This oil was dissolved in a mixture
of DMF (40 mL) and H,0 (30 mL). To this mixture sat. aq. NaHCOs (15 mL) and NaNs; (6.404 g, 98.508
mmol) was added. The flask was protected from light and the mixture was stirred for 21 h at 60°C. The
mixture was extracted with Et,0 (6 x 30 mL). The combined organic phases were washed with brine,
dried over MgSOQ,, filtered and concentrated under reduced pressure to ca. 30 mL residual volume of
Et,0 . To this solution was added aqg. HCl (1 M, 40 mL) and then dropwise over the course of 60 min
PPhs (8.027 g, 31.531 mmol) in Et,0 (40 mL). The reaction mixture was left stirring at 25°C for 16 h.
The organic phase was separated. The resulting aqueous phase was washed with Et,0 (6 x 10 mL). To
the aqueous layer was added ag. NaOH (20%, 10 mL). This aqueous mixture was extracted with CH,Cl,
(5 x 25 mL). The combined organic layers were washed with brine, dried over MgSQ,, filtered and
concentrated under reduced pressure. This gave the desired compound in 43% yield (2.966 g, 20.430
mmol). Clear yellowish oil: 'H NMR (300 MHz, CDCls) 6 3.63 (t, J = 5.0 Hz, 2H), 3.50 (t, J = 5.1 Hz, 2H),
3.36 (t, / = 4.9 Hz, 2H), 2.88 — 2.83 (t, J = 5.1 Hz, 2H), 1.76 (s, 2H). *C NMR (75 MHz, CDCls) &§ 73.18,
70.05, 50.84, 41.79. HRMS (ESI) calculated for [M+H]* C4H1:N4O* 131.0927, found 131.0923.
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1) NaNj; (3 equiv.)
DMF, 60 °C, 23 h
B NS B - NSNS NH2
2) PPh3 (1.1 equiv.)
Et,0/ ag. HCI , rt, 48 h S9
70%

6-azidohexan-1-amine (S9). According to modified literature procedure.®’ To a stirred solution of 1,6-
dibromohexane (4.8 mL, 7.61 g, 31.2 mmol) in dry DMF (80 mL) was added NaNs; (6.07 g, 93.4 mmol).
The mixture was heated to 60°C and stirred for 23 h under an argon atmosphere. To the reaction
mixture water (150 mL) was added and the mixture was extracted with Et,0 (4 x 20 mL). The combined
organic phases were dried over MgS0O, and filtered into a round bottom flask. To this flask was added
aqueous HCI (1 M, 30 mL), EtOAc (60 mL) and PPh; (9.03 g, 34.42 mmol) in portions. First a slight gas
evolution was observed, which ceased with the later additions. The mixture was stirred for 48 h under
an argon atmosphere. The mixture was diluted with ag. HCI (1 M, 30 mL) and extracted with CH,Cl,.
The organic layers were discarded and the aqueous layer was basified with ag. NaOH and extracted
with CH,Cl;. The combined organic layers were washed with brine, dried over MgSQ,, filtered, and
concentrated under reduced pressure to give the desired compound in 70% vyield (3.109 g, 21.865
mmol). Slight yellow oil: *H NMR (300 MHz, CDCl3) § 3.24 (t, J = 6.9 Hz, 2H), 2.67 (t, J = 6.8 Hz, 2H),
1.59 (p, J = 6.8 Hz, 2H), 1.50 — 1.20 (m, 8H). *C NMR (75 MHz, CDCls) & 51.49, 42.16, 33.65, 28.91,
26.68, 26.53. HRMS (ESI) calculated for [M+Na]* CéH1sN4 143.1291, found 143.1291.
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1) Triethylamine (2.5 equiv.)
TsCl (2.5 equiv.)
THF, 0°C, 25 h
2) NaN3 (3 equiv.)
DMF/ H,0, 60 °C, 22 h
o} O (o} (o}
HO NN N YN 0H ‘ HzN/\/ ~ o TN \/\N3
3) PPh3 (1.1 equiv.)
Et,0/ aq. HCI, 25 °C, 16 h S$10

33%

2-(2-(2-(2-azidoethoxy)ethoxy)ethoxy)ethan-1-amine (S10). According to modified literature
procedure.®” To a stirred solution of tetraethylene glycol (4.746 g, 24.435 mmol) in THF (50 mL) at 0°C
was added TsCl (11.622 g, 60.96 mmol). The mixture was stirred for 5 min. Then a solution of EtsN (8.5
mL, 6.205 g, 61.320 mmol) in THF (30 mL) was added dropwise over the course of 15 min. The mixture
was slowly warmed to room temperature and stirred for 25 h. The mixture was filtered through a por3
filter and the filter cake was thoroughly washed with 100 mL THF. The clear colourless filtrate was
concentrated under reduced pressure. The crude bis-tosylate was dissolved in a mixture of DMF (50
mL) and H,0 (30 mL) resulting in a suspension. To this was added sat. ag. NaHCOs3 (20 mL) followed by
careful addition of NaNs (4.737 g, 72.865 mmol). The slight turbid orange mixture was heated to 80°C
and stirred for 22 h. After cooling, the mixture was extracted with Et,0. The organic phase was
completely colourless. The combined organic phases were washed with brine, and the yellow aqueous
phase was discarded. The organic phase was dried over MgSQ,, filtered and concentrated under
reduced pressure, which gave a clear colourless oil. This oil was dissolved in a mixture of Et,0 (40 mL)
and 1 M HCI (80 mL), cooled to 0°C and placed under an argon atmosphere. To this mixture was added
slowly PPhs (4.352 g, 16.593 mmol) in Et,O (40 mL) over the course of 1 h. The mixture was slowly
warmed to 21°C and stirred for 16 h. The organic phase was separated and the aqueous phase was
washed with Et,0 (5 x). The organic wash phases were discarded. The aqueous layer was cooled to
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0°C and basified with 2 M aq. NaOH. The aqueous phase was then extracted with CH,Cl,, the combined
organic layers were washed with brine, dried over MgSO,, filtered and concentrated under reduced
pressure to give the desired compound in 33% yield (1.731 g, 7.931 mmol). Yellowish oil: *H NMR (300
MHz, CDCls) 6 3.69 — 3.63 (m, 10H), 3.51 (t, J = 5.2 Hz, 2H), 3.38 (t, J = 5.1 Hz, 2H), 2.86 (t, J = 5.2 Hz,
2H), 1.66 (s, 2H). 3C NMR (75 MHz, CDCls) & 73.42, 70.85, 70.80, 70.78, 70.42, 70.18, 50.83, 41.88.
HRMS (ESI) calculated for [M+H]* CgH19N403 219.1452, found 219.1450.
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4, Observed side reactions with NHS-activated esters

0]
O N
(1.1 equiv.) '}l |
/N Br O
MeCN, 25 °C, 16 h
0}
~

only product formed

(0]
B
H N | r
A~o~N N

HoN Br

oL o ) 0
N (6] (6] o
(©) (0] (1.1 equiv)

i-PryEtN (2.2 equiv.)

C Ak 4
MeCN, 25 °C, 16 h o
N o Cl
~ NP
~ ) N N N
’i‘ /SI\ lil | /N | only product formed

Scheme S2 Original coupling strategy to link fluorescent SiR dye with dibromopyridazinediones via
NHS-activated esters. Even though the amide bond formation was very efficient, one bromine atom
of the dibromopyridazinediones was displaced by the N-hydroxysuccinimid leaving group, leading to
the shown products. The isolated adducts are most probably a mixture of regioisomers and their NMR
and HRMS spectra are in agreement with the depicted structures. HRMS (ESI) calculated for [M-CI]*
Ca3Hs1BrN;0Si 884.2803, found 884.2825.
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5. SDS-PAGE of modified anti GAPDH antibody under non-reducing conditions

M C-AB
250 kDa -
150 kDa
100 kDa

75kDa e

50 kDa

FigureS1 SDS-PAGE of anti GAPDH antibody after re-bridging with SiR-labelled
dibromopyridazinedione 8 (lane C-AB) using non-reducing loading buffer (not containing
mercaptoethanol). Detection of protein bands by fluorescence (Cy5 channel). Several fluorescent
bands at around 250 kDa most probably result from aggregated and incompletely linearised labelled
antibodies. Compare to SDS-PAGE of same antibody sample using reducing loading buffer (Figure 1B).
Lanes: M, All Blue protein standard; C-AB, SiR-conjugated anti GAPDH antibody.
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6. Size exclusion chromatography (SEC) of BFL-modified anti GAPDH and native anti GAPDH

antibodies
BFL-modified anti GAPDH antibody native anti GAPDH antibody
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Figure S2  Size exclusion chromatograms of BFL-modified anti GAPDH antibody after re-bridging
with dibromopyridazinedione 9 (left traces) and of native anti GAPDH antibody (right traces).
Detection of antibodies by fluorescence (top traces, note the different scale of the intensity axes), by
absorption at 215 nm (middle traces) and at 280 nm (bottom traces).
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7. Direct conjugation of anti GAPDH antibody

250 kDa
150 kDa

100 kDa
75 kDa

50 kDa

37 kDa

25 kDa

20 kDa

Figure S3  Anti GAPDH antibody was directly labelled with electrophilic, fluorescent reagent SiR-NHS
(detailed procedure see Experimental section). (A) SDS-PAGE of anti GAPDH antibody conjugation
product (lane C-AB) detected by fluorescence (excitation at 635 nm, Cy5 channel). Bands at 50 kDa
and 25 kDa correspond to the heavy (HC) and light chains (LC), respectively. (B) Western blot analysis
of mouse cardiomyocyte whole cell lysate (lane L) using directly SiR-labelled anti GAPDH antibody
from (A). Detection by fluorescence (Cy5 channel) did not show any protein band at 36 kDa
corresponding to mouse GAPDH. M, All Blue Protein Standard.
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8. SDS-PAGE of IgG antibody conjugates

anti GAPDH anti B-actin

-

FITC channel Coomassie Coomassie Cy5 channel Cooma55|e

anti Ca,1.2 anti Na*/K*-ATPase anti TRPM4
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anti Na,1.5

FITC channel Coomassie

Figure S4  (Continued) (A) BFL-conjugated anti GAPDH antibody. (B) Biotin-conjugated anti GAPDH
antibody. (C) PB-conjugated anti GAPDH antibody. (D) Left gel: SiR-conjugated anti B-actin antibody.
Right gel: native anti B-actin antibody. (E) Left gel: SiR-conjugated anti Ca,1.2 antibody. Right gel:
native anti Ca,1.2 antibody. (F) Left gel: SiR-conjugated anti Na*/K*-ATPase antibody. Right gel: native
anti Na*/K*-ATPase antibody. (G) Left gel: SiR-conjugated anti TRPM4 antibody. Right gel: native anti
TRPM4 antibody. (H) Left gel: BFL-conjugated anti Na,1.5 antibody. Right gel: native anti Na,1.5
antibody. For native GAPDH antibody, see Figure 1C. Lanes: M1, Protein Standard (Thermo Fisher);
M2, All Blue Protein Standard (Bio-Rad); AB, native antibody; C-AB, conjugated antibody. HC, heavy
chains; LC, light chains; HC+LC, one heavy and one light chain.
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9. Western blot and direct immunofluorescence with IgG antibody conjugates

B-actin

Figure S5 Western blot analysis of mouse cardiomyocyte whole cell lysate using (A) SiR-modified
anti B-actin antibody, (B) BFL-modified anti Na,1.5 antibody, (C) SiR-modified anti Na*/K*-ATPase
antibody or (D) SiR-modified anti TRPM4 antibody. SiR- and BFL-conjugated antibodies were detected
directly by fluorescence (Cy5 and FITC channel, respectively). Lanes: M, Marker, L, Lysate.
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B a-B-actin + a-m AB-Dy488

”

y g

a-Nay1.5-BFL o-Nay1.5 + a-m AB-Dy488

a-Cayl.2 + a-r AB-Dy488

a-Na*/K*-ATPase- o-Na*/K*-ATPase
+ a-m AB-Dy488

Figure S6
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a-m AB-Dy488

Figure S6  (Continued) Direct (A, C, E, G) and indirect (B, D, F, H) immunofluorescence with isolated
and fixed mouse cardiomyocytes using conjugated and native antibodies. (A) SiR-modified anti B-actin
antibody. (B) Native anti B-actin antibody. (C) BFL-modified anti Na,1.5 antibody. (D) Native anti Na,1.5
antibody. (E) SiR-modified anti Ca,1.2 antibody. (F) Native anti Ca,1.2 antibody. (G) SiR-modified anti
Na*/K*-ATPase antibody. (H) Native anti Na*/K*-ATPase antibody. Detection of primary antibodies by
fluorescence (A, C, E, G; Cy5 or FITC channel, respectively) or by secondary goat anti mouse or anti
rabbit Dy488-labelled antibodies (B, D, F, H). (I) Control experiment: mouse cardiomyocytes incubated
with secondary goat anti mouse Dy488-laballed antibody alone (Cy5, FITC and DAPI channels overlay).
Cell nuclei stained with DAPI (blue). SiR, Si-rhodamine; BFL, BODIPY FL; Dy488, DyLight® 488; a-m AB,
goat anti mouse antibody; a-r AB, goat anti rabbit antibody. Scale bar represents 50 um.

S30



10.

Normalised Intensity

Normalised Intensity

Absorption and emission spectra for fluorescent dibromopyridazinediones 8-10
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11. NMR spectra for final compounds

Di-tert-butyl 1-methylhydrazine-1,2-dicarboxylate (1)
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Di-tert-butyl 1-methyl-2-(prop-2-yn-1-yl)hydrazine-1,2-dicarboxylate (2)
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N-(2-(2-(2-(2-(4-((4,5-dibromo-2-methyl-3,6-dioxo-3,6-dihydropyridazin-1(2H)-yl)methyl)-1H-1,2,3-
triazol-1-yl)ethoxy)ethoxy)ethoxy)ethyl)-5-((3a$,4S,6aR)-2-oxohexahydro-1H-thieno[3,4-
d]imidazol-4-yl)pentanamide (11)
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