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COMMUNICATIONS

after two subsequent chemical transformations. Additionally,
analogous profiles were observed for A—C; however, the small
hysteresis present in the isotherm of C implies the presence of
defects, presumably resulting from the sequence of chemical
reactions carried out on the crystals.’
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Figure 2. Ar gas adsorption isotherms for A (blue), B (green), and C (red)
at 87 K, with adsorption and desorption points represented by solid and
open circles, respectively.

To confirm that the Pd is complexed to the iminopyridine unit
and to precisely determine the Pd coordination environment within
the framework, we performed Pd K-edge extended X-ray absorption
fine structure (EXAFS) spectroscopy on samples of C. Figure 3
shows the EXAFS Fourier transform of C together with the results
of the curve-fitting analysis. The data analysis indicated the presence
of two Pd—Cl and two 2 Pd—N ligands at 2.276(2) and 1.993(2)
A, respectively. A survey of the Cambridge Structural Database
showed that both of these distances are consistent with crystal-
lographic data for analogous Pd compounds. Additionally, two
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Figure 3. Pd K-edge EXAFS Fourier transforms and (inset) EXAFS spectra
for C. Solid lines show the experimental data and dotted lines show the
best fits using the parameters given in Table S1 in the Supporting
Information.”

Pd—C interactions at 2.793(4) A, belonging to the ligand backbone,
were required for the best data fit. The EXAFS data analysis
provides a quantitative structural description of the Pd coordination
environment within the MOF and clearly demonstrates that Pd is
bound to the framework via the iminopyridine moiety. Furthermore,
analysis of the X-ray absorption near-edge structure (XANES)
spectrum indicated that the major chemical form of Pd within the
framework of C was consistent with an iminopyridine-bound moiety
and not the starting material, PdCl,(CH;CN),.”

The successful isoreticular covalent transformation followed by
metalation opens a route for incorporating metal ions into a wide
range of frameworks. This work is an important first step toward
exploiting such metalated frameworks in gas-storage and separation
applications. Fundamentally, it expands the reaction space that can
be carried out within MOFs.
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