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Supplementary Methods 
 
Chemical Synthesis 
 
A. General considerations. Chemicals used for synthesis were purchased from commercial 

sources and were used without further purification. Flash chromatography was performed 

using a Teledyne Isco CombiFlash Rf using pre-packed columns with RediSep Rf silica (40–

60 μm). 1H NMR and 13C NMR spectra were recorded on an Agilent DD2 600 NMR 

spectrometer (600 MHz for 1H and 151 MHz for 13C). The values of chemical shifts (δ) are 

reported in p.p.m. relative to the solvent residual signals of CD3OD (3.31 p.p.m. for 1H, 49.00 

p.p.m. for 13C), CD2Cl2 (5.33 p.p.m. for 1H, 53.84 p.p.m. for 13C) or CD3CN (1.94 p.p.m. for 1H, 

1.32, 118.26 p.p.m. for 13C). Coupling constants (J) are reported in Hz. High-resolution mass 

spectra (HRMS) were recorded on a Waters Xevo QTOF LCMS with ESI using a Waters 

Acquity UPLC. HPLC purifications were performed on a reverse-phase colμMn (GL Sciences, 

Inertsil ODS-3 10 mm × 250 mm and Inertsil ODS-3 20 mm × 250 mm) using a HPLC system 

composed of a pump (Jasco PU-2080 or PU-2087) and a detector (Jasco MD-2010 or MD-

2018). 

 

B. Experimental. Cer-TCO1, DiI-TCO2, RhoB-TCO2, Atto590-Tz3, and SiR-Tz4 were 

synthesized as described previously. 

 

Synthesis of DiI-N3 1. DiI-NH2 (10 mg, 1.0 eq), azido-acetic 

acid-NHS (Sigma-Aldrich, 1.2 eq) and DIPEA (3.0 eq) were 

dissolved in DMF (1 mL) under an argon atmosphere, stirred for 

6 h, and concentrated under reduced pressure. The residue was 

subjected to flash column chromatography (100:0 CH2Cl2:CH3OH / CH2Cl2:CH3OH 90:10) to 

yield DiI-N3 as a pink solid (90% yield). 
1H NMR (600 MHz, Methanol-d4) δ 8.57 (dd, J = 13.4, 13.4 Hz, 1H), 7.58 (d, J = 7.4 Hz, 1H), 

7.53 (s, 1H), 7.48 (dd, J = 7.7, 7.7 Hz, 1H), 7.43 (d, J = 8.1 Hz, 1H), 7.38 (d, J = 8.0 Hz, 1H), 

7.35 (dd, J = 8.8, 8.8 Hz, 2H), 6.49 (d, J = 13.5 Hz, 1H), 6.48 (d, J = 13.4 Hz, 1H), 4.51 (s, 

2H), 4.24 – 4.14 (m, 4H), 3.98 (s, 2H), 1.91 – 1.83 (m, 4H), 1.80 (s, 12H), 1.58 – 1.22 (m, 

60H), 0.92 (t, J = 6.9 Hz, 6H). 
13C NMR (151 MHz, CD3OD) δ 176.87, 176.78, 171.03, 152.78, 144.21, 143.54, 143.40, 

143.08, 138.59, 130.87, 130.34, 127.67, 124.40, 123.92, 113.36, 113.30, 104.65, 104.62, 

53.92, 51.53, 51.46, 46.15, 46.10, 44.70, 33.95, 31.66, 31.64, 31.61, 31.49, 31.47, 31.46, 

31.45, 31.36, 31.28, 29.39, 29.38, 29.19, 28.64, 28.64, 24.62, 15.34.  

HRMS [C62H101N6O+] Cal: 945.8031, Obs: 945.8050. 
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Synthesis of SiR-DBCO 2. SiR-COOH (5 mg, 1 eq.)4, TSTU (1.2 

eq.) and DIPEA (2 eq.) were dissolved in DMSO and stirred at 

room temperature for 20 min. DBCO-NH2 (Click Chemistry Tools 

LLC, 1.2 eq.) and DIPEA (2 eq.) was added and the stirring was 

continued for 2 hours until LC-MS showed no remaining starting material. The mixture was 

then filtered and purified by reverse phase HPLC using eluent A (H2O with 0.1% TFA) and 

eluent B (CH3CN with 0.1% TFA) to give SiR-DBCO as a blue solid (64% yield).  
1H NMR (600 MHz, Methanol-d4) δ 8.21 (d, 1H, J = 8.0 Hz), 8.03 (d, 1H, J = 8.0 Hz), 7.86 (s, 

1H), 7.72 (d, J = 6.4 Hz, 1H), 7.60-7.40 (m, 5H), 7.18-7.03 (m, 4H), 6.74 (d, 2H, J = 9.2 Hz), 

6.67 (dd, 2H, J = 9.0, 3.0 Hz), 5.87 (br s, 1H), 5.16 (d, J = 13.8 Hz, 1H), 3.65-3.58 (m, 4H), 

2.98 (s, 12 H), 0.78 (s, 3 H), 0.68 (s, 3 H). 
13C NMR (151 MHz, CD3OD) δ 172.70, 172.03, 171.62, 154.65, 151.21, 149.82, 148.27, 

144.11, 136.75, 132.31, 131.40, 129.62, 129.26, 128.83, 128.63, 128.52, 128.07, 127.83, 

127.47, 127.31, 125.77, 124.96, 124.48, 123.15, 122.72, 116.69, 114.96, 113.50, 108.01, 

39.21, 17.18, 15.24, 0.75, 0.31. 

HRMS [C45H43N4O4Si+] Cal: 731.3048, Obs: 731.3025. 

 

Synthesis of 580CP-Tz 3. 580CP-COOH was synthesized as 

previously described5. 580CP-COOH (5 mg, 1 eq.), TSTU (1.2 eq.) 

and DIPEA (2 eq.) were dissolved in DMSO and stirred at room 

temperature for 20 min. Tz-NH2 (2 eq.) and DIPEA (2 eq.) were 

added and the stirring was continued for 2 hours until LC-MS 

showed completion of the reaction. The mixture was then filtered 

and purified by reverse phase HPLC using eluent A (H2O with 0.1% TFA) and eluent B (CH3CN 

with 0.1% TFA) to give 580CP-Tz as a purple solid (86% yield). 
1H NMR (600 MHz, Methanol-d4) δ 10.31 (s, 1H), 8.79 (d, J = 1.8 Hz, 1H), 8.59 (d, J = 8.4 Hz, 

2H), 8.27 (dd, J = 7.9, 1.9 Hz, 1H), 7.68 (d, J = 8.5 Hz, 2H), 7.46 (d, J = 7.9 Hz, 1H), 7.10 (d, 

J = 2.2 Hz, 2H), 6.96 (d, J = 8.8 Hz, 2H), 6.60 (dd, J = 9.2, 2.2 Hz, 2H), 4.78 (s, 2H), 3.03 (s, 

6H), 1.81 (s, 3H), 1.70 (s, 3H). 
13C NMR (151 MHz, CD3OD) δ 169.27, 168.50, 168.25, 167.66, 160.17, 160.15, 160.13, 

146.36, 143.06, 137.51, 133.87, 133.32, 133.03, 132.79, 132.06, 130.33, 130.28, 122.69, 

112.29, 45.35, 36.35, 32.72, 30.87. 

HRMS: [C35H32N7O3
+] Cal: 598.2561, Obs: 598.2554. 
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Synthesis of SiR700-Tz 4. SiR700-COOH was synthesized as 

previously described 6. SiR700-COOH (5 mg, 1 eq.), TSTU (1.2 eq.) 

and DIPEA (2 eq.) were dissolved in DMSO and stirred at room 

temperature for 20 min. Tz-NH2 (2 eq.) and DIPEA (2 eq.) were added 

and the stirring was continued for 2 hours until LC-MS showed 

completion of the reaction. The mixture was then filtered and purified 

by reverse phase HPLC using eluent A (H2O with 0.1% TFA) and eluent B (CH3CN with 0.1% 

TFA) to give SiR700-Tz as a green solid (77% yield). 
1H NMR (600 MHz, Methanol-d4) δ 10.35 (s, 1H), 8.62 (d, J = 8.2 Hz, 2H), 8.47 (s, 1H), 8.19 

(d, J = 8.1 Hz, 1H), 7.69 (d, J = 8.1 Hz, 2H), 7.25 (d, J = 8.0 Hz, 2H), 6.80 (s, 2H), 6.63 (s, 

2H), 4.78 (s, 2H), 3.30 – 3.24 (m, 4H), 2.91 – 2.72 (m, 10H), 0.63 (s, 3H), 0.56 (s, 3H). 
13C NMR (151 MHz, cd3od) δ 173.31, 169.43, 168.50, 163.69, 160.13, 155.18, 146.33, 137.44, 

137.00, 135.51, 135.20, 134.47, 133.28, 130.26, 130.25, 128.63, 128.62, 126.47, 126.43, 

125.45, 112.58, 57.42, 45.30, 36.75, 30.12, 0.81, 0.36. 

HRMS [C38H36N7O3Si+] Cal: 666.2643, Obs: 666.2647. 

 

Synthesis of JF585-Tz 5. JF585-COOH7 (Tocris Bioscience, 0.5 

mg, 1 eq.), TSTU (1.2 eq.) and DIPEA (2 eq.) were dissolved in 

DMSO and stirred at room temperature for 20 min. Tz-NH2 (2 eq.) 

and DIPEA (2 eq.) were added and the stirring was continued for 2 

hours until LC-MS showed completion of the reaction. The mixture 

was then filtered and purified by reverse phase HPLC using eluent 

A (H2O with 0.1% TFA) and eluent B (CH3CN with 0.1% TFA) to give JF585-Tz as a purple 

solid (87% yield). 
1H NMR (600 MHz, DMSO-d6) δ 10.54 (s, 1H), 9.40 (dd, J = 5.8, 5.8 Hz, 1H), 8.40 (d, J = 8.2 

Hz, 2H), 8.17 (d, J = 8.1 Hz, 1H), 8.08 (d, J = 8.1 Hz, 1H), 7.52 (d, J = 8.2 Hz, 2H), 7.47 (s, 

1H), 6.83 (d, J = 2.0 Hz, 2H), 6.51 (d, J = 8.6 Hz, 2H), 6.39 (dd, J = 8.6, 2.2 Hz, 2H), 4.51 (d, 

J = 5.8 Hz, 2H), 4.28 (t, J = 12.3 Hz, 8H), 1.80 (s, 3H), 1.68 (s, 3H). 
13C NMR (151 MHz, DMSO-d6) δ 169.49, 165.80, 165.26, 158.55, 155.62, 150.76, 146.62, 

144.77, 140.60, 130.92, 128.72, 128.30, 125.51, 122.56, 121.00, 117.12, 112.74, 116.23 (t, J 

= 277.2 Hz), 110.42, 63.32 (t, J = 24.9 Hz), 44.55, 38.38, 34.78, 33.52. 

HRMS [C39H32F4N7O3
+] Cal: 722.2497, Obs: 722.2496. 

 

Compound 6 was synthesized according to previous reports7: 
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Synthesis of Yale595-COOH 7. Yale595-COOH 7 was prepared 

from bis-triflate 6 as described previously7. To a Schlenk tube was 

added Pd2dba3 (0.1 eq.), X-phos (0.3 eq.), compound 6 (1 eq., 130 

mg), 3-fluoroazetidine hydrochloride (2.2 eq.), Cs2CO3 (5 eq.), and 4 

mL dioxane. The mixture was stirred under N2 at 100 oC for 5 h. The mixture was filtered 

through a pad of Celite, concentrated and purified by silica gel to obtain the product as a dark-

purple solid (86 % yield). 
1H NMR (600 MHz, Methanol-d4) δ 8.85 (s, 1H), 8.37 (d, J = 7.9 Hz, 1H), 7.42 (d, J = 7.9 Hz, 

1H), 7.01 – 6.92 (m, 4H), 6.46 (d, J = 9.1 Hz, 2H), 5.63 – 5.59 (m, 1H), 5.54 – 5.50 (m, 1H), 

4.66 – 4.56 (m, 4H), 4.38 (dd, J = 23.4, 11.6 Hz, 4H), 1.88 (s, 3H), 1.76 (s, 3H). 
13C NMR (151 MHz, CD3OD) δ 168.83, 168.49, 158.32, 157.28, 157.27, 137.94, 135.26, 

134.38, 133.56, 133.17, 132.16, 122.90, 113.47, 111.35, 84.39 (d, J = 203.7 Hz), 61.34 (d, J 

= 26.3 Hz), 43.49, 36.30, 32.81. 

HRMS [C30H27F2N2O4
+] Cal: 517.1933, Obs: 517.1934. 

 

Synthesis of Yale595-Tz 8. Yale595-COOH (5 mg, 1 eq.), TSTU 

(1.2 eq.) and DIPEA (2 eq.) were dissolved in DMSO and stirred at 

room temperature for 20 min. Tz-NH2 (2 eq.) and DIPEA (2 eq.) was 

added and the stirring was continued for 2 hours until LC-MS 

showed no remaining starting material. The mixture was then 

filtered and purified by reverse phase HPLC using eluent A (H2O 

with 0.1% TFA) and eluent B (CH3CN with 0.1% TFA) to give Yale595-Tz as a purple solid 

(91% yield). 
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1H NMR (600 MHz, DMSO-d6) δ 10.59 (s, 1H), 9.52 (t, J = 6.0 Hz, 1H), 8.54 (s, 1H), 8.50 (d, 

J = 8.3 Hz, 2H), 8.23 (dd, J = 8.1, 1.5 Hz, 1H), 7.66 (d, J = 8.4 Hz, 2H), 7.17 (d, J = 7.9 Hz, 

1H), 6.74 (d, J = 2.3 Hz, 2H), 6.49 (d, J = 8.6 Hz, 2H), 6.33 (dd, J = 8.6, 2.4 Hz, 2H), 5.57 – 

5.51 (m, 1H), 5.47 – 5.41 (m, 1H), 4.67 (d, J = 5.9 Hz, 2H), 4.19 (ddd, J = 20.8, 9.4, 5.8 Hz, 

4H), 3.93 (ddd, J = 24.2, 9.3, 2.4 Hz, 4H), 1.80 (s, 3H), 1.69 (s, 3H). 
13C NMR (151 MHz, DMSO-d6) δ 169.28, 165.42, 164.89, 158.11, 157.66, 151.41, 151.40, 

146.06, 144.58, 135.29, 134.62, 130.48, 128.24, 128.22, 127.86, 126.03, 123.90, 123.42, 

119.46, 111.32, 108.87, 83.46 (d, J = 199.9 Hz), 59.28 (d, J = 23.3 Hz), 48.59, 42.71, 37.86, 

34.38, 33.11. 

HRMS: [C39H34F2N7O3
+] Cal: 686.2686, Obs: 686.2683. 
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NMR Spectrum: 
 

 

 
Supplementary Figure 19. 1H- and 13C-NMR spectrums of DiI-N3. 
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Supplementary Figure 20. 1H- and 13C-NMR spectrums of 580CP-Tz. 
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Supplementary Figure 21. 1H- and 13C-NMR spectrums of SiR700-Tz. 
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Supplementary Figure 22. 1H- and 13C-NMR spectrums of JF585-Tz. 
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Supplementary Figure 23. 1H- and 13C-NMR spectrums of Yale595-COOH. 
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Supplementary Figure 24. 1H- and 13C-NMR spectrums of Yale595-Tz. 
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