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Figure S1. Comparisons of cyclic voltammograms in an N2-purged 0.1 M HClO4 solution 
with 0.01 M H3PO4 at a scan rate of 50 mV s-1



Table S1. Electrochemically active surface area (ECSA) and kinetic current densities at 0.8 
V vs. RHEa

specific ECSA
(m2 g−1Pt)

 j
(mA cm−2 at +0.80 V)

jk

(mA cm−2 at +0.80 V)

Pt 24.0 5.6 22.1

Pt_PAb 22.4 4.5 11.0

Pt_BNSH_PA 23.0 5.5 20.4

Pt_BNCN_PA 22.8 5.3 17.0

Pt_BN-1-SH_PA 24.1 5.2 16.4

Pt_C12-BNSH_PA 21.9 5.0 14.9

Pt_C2-BNSH_PA 21.1 4.8 12.9

Pt_NSH_PA 20.1 3.6 6.9

aThe ORR activities were measured in 0.1 M HClO4 and 0.01 M H3PO4 solutions under O2 
using a glassy carbon rotating disk electrode (RDE) at a rotation and sweep rates of 1600 rpm 
and 10 mV s-1, respectively.
bPA: Phosphoric acid (0.01 M).
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Figure S2. Comparisons of cyclic voltammograms with different dipping times in an N2-
purged 0.1 M HClO4 solution with 0.01 M H3PO4 at a scan rate of 100 mV s-1.



■ 1H NMR and 13C NMR spectra for all products:

Figure S3. 1H NMR spectrum of compound 2a 
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Figure S4. 13C NMR spectrum of compound 2a 
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Figure S5. 1H NMR spectrum of compound BNSH 

ppm (f1)
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Figure S6. 13C NMR spectrum of compound BNSH
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Figure S7. 1H NMR spectrum of compound 2b
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Figure S8. 13C NMR spectrum of compound 2b
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 Figure S9. 1H NMR spectrum of compound C2-BNSH
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 Figure S10. 13C NMR spectrum of compound C2-BNSH
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 Figure S11. 1H NMR spectrum of compound 2c

160222 12-BNSAC 13C..ALS

200 180 160 140 120 100 80 60 40 20
Chemical Shift (ppm)

0.05

0.10

0.15

0.20

0.25

N
or

m
al

iz
ed

 In
te

ns
ity

 Figure S12. 13C NMR spectrum of compound 2c
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 Figure S13. 1H NMR spectrum of compound C12-BNSH
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 Figure S14. 13C NMR spectrum of compound C12-BNSH
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 Figure S15. 1H NMR spectrum of compound 2d
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 Figure S16. 13C NMR spectrum of compound 2d
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 Figure S17. 1H NMR spectrum of compound BN-1-SH
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 Figure S18. 13C NMR spectrum of compound BN-1-SH
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Figure S19. 1H NMR spectrum of compound NASH
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 Figure S20. 13C NMR spectrum of compound NASH
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 Figure S21. 1H NMR spectrum of compound BNCN
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 Figure S22. 13C NMR spectrum of compound BNCN


