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Fig. S1. The FTIR spectra of the aldehyde and amine monomers used in the IPOF syntheses.
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Fig. S2. N> physisorption isotherm of IPOF-tr-te (1) and IPOF-ph-py (2).



Fig. S3. a) TEM electron diffraction imaging and pattern of Cu-1_Air, and b) TEM image of Cu-
2 _Air.
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Fig. S4. TEM images (a, b) and EDS analysis (c, d) of samples Cu-1_N> and Cu-2_N>, respectively.
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Fig. S5. CO oxidation reaction rate versus time on stream for Cu-1_N> and Cu-1_Air with a
reaction mixture containing CO:0; = 1 for 12 hours.
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Fig. S6. The real part and magnitude of Fourier transform of k* weighted chi(k) of EXAFS of the
Cu-1_Air, Cu-1_Nj, Cu-2_Air, Cu-2_No.
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Fig. S7. k* weighted chi(k) of in situ EXAFS of the Cu-IPOF catalysts measured at room
temperature in air, 200 °C in H; after reduction for 1 hour, 200 °C in CO and O (1:1).
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Fig. S8. The real part and magnitude of Fourier transform of k? weighted chi(k) of in situ EXAFS
of the Cu-1_Air catalysts measured at room temperature in air, 200 °C in H after reduction for 1
hour, 200 °C in CO and O (1:1) and corresponding fits.
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Fig. S9. a) magnitude of the Fourier transform of k*>-weighted Cu K edge EXAFS spectra of Cu-
1_N> measured at room temperature in air, 200 °C in H» after reduction for 1 hour, 200 °C in CO
and Oy (1:1) right after the reaction starts and 200 °C in CO and O; after 4 hours, b) the same
spectra for Cu-2_N»; ¢) Cu K edge XANES spectra and d) magnitude of the Fourier transform of
k?-weighted Cu K edge EXAFS spectra of Cu-2_Air measured at room temperature in air, 200 °C
in H» after reduction for 1 hour, 200 °C in CO and O (1:1) right after the reaction starts and 200 °C
in CO and O after 4 hours.
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Fig. S10. Imaginary part of the Fourier transform of k* weighted chi(k) of in situ EXAFS of the

Cu-2_N; catalysts measured at room temperature in air, 200 °C in H> after reduction for 1 hour,
200 °C in CO and Oz (1:1).



Table S1. Surface elemental composition in mol. % measured from XPS survey scan.

Sample C(*) N |1O® [ Cu | C
IPOF-tr-te (1) 91 6.2 | 3.0 - -

Cu-1_N» 81 54 4.8 36 | 3.6

Cu-1_Air 70 2.5 14 74 | 25

IPOF-ph-py (2) 85 12 | 3.1 - -
Cu-2_N» 76 15 4.4 24 119

Cu-2_Air 71 8.3 9.1 52 149

* The carbon surface concentration includes adventitious carbon. The oxygen surface
concentration is significantly higher than the bulk concentration due to terminal aldehyde groups
on the IPOF or also formation of oxidized copper nanoparticles.




Table S2. The catalyst Cu weight loading determined by ICP and the corresponding Cu: N molar
ratio.

Sample Cu (wt. %) Cu:N

Cu-1_N; 18.2 0.30
Cu-1_Air 27.6 0.54
Cu-2_N; 9.7 0.06

Cu-2_Air 32.1 0.27




Table S3. EXAFS fitting results of the fresh catalysts.

Catalyst SC"“;Z?“g s | CN R (A) AE (eV) o2 (A2)
Cul Air | CuO | 085% | 36406 | 1982002 | 2.6%14 | 0.006 %0003
Cu2 Air | Cu-O | 085% | 30203 | 1992001 | 3.0£13 | 0.0070.002
CuN 108202 | 1.98£0.03 | 8.122.9 | 0.008 £0.002
Co-d N e 198 79204 | 2272002 | 322 1.1 | 0.008 £0.003
CuN 123206 | 202£004 | 7.7£24 | 0.009 0.004
Co-2 N er 1987 08202 | 2242002 | -27£08 | 0.006 £0.002

* The amplitude reduction factor So? is fixed at the value (0.85) obtained by fitting the Cu metal foil.




Table S4. In situ EXAFS fitting results for Cu-1_Air.

Condition | S0 | g2 | CN RA)# | ABo@eV)# | o*(A)#
RTHe | CuO | 085* | 36%06 | 1982002 | 2.6%14 | 0.006%0003
200°C B |G 0857 4o 515000 | 305 30 | 00122 0002
conoron | ConO 0855 | 20203 | 1972002 | 70£16 | 00080003
o oran | CoNO 0855 | 24203 | 199001 | 7813 | 0.006%0002

* The amplitude reduction factor So” is fixed at the value (0.85) obtained by fitting the Cu metal foil.




