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Figure 1: cw EPR spectra at 295K of a) activated [Cu2.97Zn0.03(btc)2]n (111), and b) after adsorption
of 13CO2 (222) and c) 13CO (333). (νmw = 9.75GHz).
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Figure 2: cw EPR spectra at 7K of [Cu2.97Zn0.03(btc)2]n after adsorption of 13CO2 (222). Spectral
simulation of two Cu2+ centers: a) with parameters for square planar Cu2+ as found in activated
111 and b) with parameters of square pyramidal Cu2+ species, c) sum a) + b), and d) experimental
spectrum (νmw = 9.75GHz). Solid lines indicate the different gzz and Azz values of square-planar
(black) and square-pyramidal (blue) Cu2+ centers.
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Figure 3: Experimental (a) and simulated (b) cw EPR spectra at 7K of [Cu2.97Zn0.03(btc)2]n after
adsorption of 13CO (333). (νmw = 9.75GHz).
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Figure 4: Temperature dependent cw EPR spectra at 7K of [Cu2.97Zn0.03(btc)2]n after adsorption
of 13CO2 (222, left) and 13CO (333, right). Spectra at higher temperatures were measured but not
shown. Solid lines indicate gzz and Azz parameters of square-pyramidal Cu2+ centers with axial
ligand (νmw = 9.47GHz).

5



Figure 5: 2p FS ESE spectra at 7K of [Cu2.97Zn0.03(btc)2]n after adsorption of a) 13CO2 (222) and b)
13CO (333). The field positions for HYSCORE experiments are marked with asterisks (*), for pulsed
ENDOR experiments with circles (◦) (νmw = 9.75GHz).
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Figure 6: Experimental (A-F) and simulated (a-f) HYSCORE spectra at 7K of
[Cu2.97Zn0.03(btc)2]n after adsorption of 13CO2 (222) at 280.0mT (A, a), 284.5mT (B, b), 291.5mT
(C, c), 327.5mT (D, d), 339.8mT (E, e) and 344.5mT (F, f) (νmw = 9.75GHz).
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Figure 7: Experimental (A-F) and simulated (a-f) HYSCORE spectra at 7K of
[Cu2.97Zn0.03(btc)2]n after adsorption of 13CO2 (222) at 280.0mT (A, a), 284.5mT (B, b), 291.5mT
(C, c), 327.5mT (D, d), 340.2mT (E, e) and 344.3mT (F, f) (νmw = 9.75GHz).
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Table 1: Calculated interatomic distances and angles of the Cu/Zn paddle wheel units and the O-
atoms of the btc ligands in activated [Cu2.97Zn0.03(btc)2]n (111) and after adsorption of CO2 (222) and
CO (333), respectively, compared to the parent copper compound [Cu3(btc)2(H2O)3]n with coordi-
nated H2O moleculesa (444) For notation of the atoms, see figure below.

Distances [angstrom] Angles [◦]
Cu-O1/Cu-O2 Zn-O1/Zn-O2 Cu-Zn /Cu-Cu O1-Cu-O1 O1-Cu-O2 O1-Zn-O1 O1-Zn-O2

111 1.98/1.98 2.05/2.05 2.68 172 90 164 88
222 1.94/2.08 2.10/2.00 2.76 175/141 90 146/170 90
333 1.99/1.99 1.97/1.97 2.56 168 89 174 90
444a 1.952(3)/1.952(3) -/- 2.628(2) 168.2 89.7/89.1 - -

a Distances and angles taken from ref. 1

Complete authors list of reference 48

M. J. Frisch, G. W. Trucks, H. B. Schlegel, G. E. Scuseria, M. A. Robb, J. R. Cheeseman, G. Scal-

mani, V. Barone, B. Mennucci, G. A. Petersson, H. Nakatsuji, M Caricato, X. Li, H. P. Hratchian,

A. F. Izmaylov, J. Bloino, G. Zheng, J. L. Sonnenberg, M. Hada, M. Ehara, K. Toyota, R. Fukuda,

J. Hasegawa, M. Ishida, T. Nakajia, Y. Honda, O. Kitao, H. Nakai, T. Vreven, J. Montgomery,

J. E. Peralta, F. Ogliaro, M. Bearpark, J. J. Heyd, E. Brothers, K. N. Kudin, V. N. Staroverov,

R. Kobayashi, J. Normand, K. Raghavachari, A. Rendell, J. C. Burant, S. S. Iyengar, J. Tomasi,

M. Cossi, N. Rega, N. J. Millam, M. Klene, J. E. Knox, J. B. Cross, V. Bakken, C. Adamo, J.

Jaramillo, R. Gomperts, R. E. Stratmann, O. Yazyev, A. J. Austin, R. Cammi, C. Pomelli, J. W.

Ochterski, R. L. Martin, K. Morokuma, V. G. Zakrzewski, G. A. Voth, P. Salvador, J. J. Dannen-

berg, S. Dapprich, A. D. Daniels, Ö. Farkas and J. B. Foresman and J. V. Ortiz and J. Cioslowski

and D. J. Fox

9


