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Experimental Section

Chemicals. 2,4-Pyridinedicarboxlic acid, magnesium nitrate hydrate (Mg(NOs)2) and potassium

hydroxide (KOH) were obtained from Sigma-Aldrich and used as received.

Figure S1. Crystal structure of Mg-CUK-1 viewed through the a-axis, depicting the one-dimensional
channels with the hydroxyl group in the b direction. Inset, trinuclear Mg(II) building block with the
hydroxyl group pointing towards the center of the channel.
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Characterization of Mg-CUK-1

Figure S2. Thermogravimetric analysis profile of Mg-CUK-1 as synthesized, under N2 atmosphere.

Figure S3. PXRD pattern of Mg-CUK-1 as synthesized (blue trace) and simulated (black trace). The
reported hydrated Mg-CUK-1 structure was used for the simulated pattern (CCDC structure

NUDLIJ).
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PXRD Profile Refinement of Mg-CUK-1

Intensity

Figure S4. Comparison of Mg-CUK-1 PXRD patterns loaded at different relative humidity values:

— 18% HR
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Figure S5. Profile refinement of the Mg-CUK-1 PXRD pattern loaded at 25% RH, approximately 8

water molecules per unit cell.
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Figure S6. Profile refinement of the Mg-CUK-1 PXRD pattern loaded at 22% RH, approximately 4

water molecules per unit cell.
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Figure S7. Profile refinement of the Mg-CUK-1 PXRD pattern loaded at 20% RH, approximately 2

water molecules per unit cell.
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Figure S8. Profile refinement of the Mg-CUK-1 PXRD pattern loaded at 18% RH, approximately 1
water molecules per unit cell.

The Le Bail profile refinements of the Mg-CUK-1 samples at different water loadings (18%, 20%,
22% and 25% RH) were performed to obtain the cell parameters of each sample (Figures S4-57).
Refinements were performed based on the previously reported Mg-CUK-1-hydrated data (CCDC
structure NUDLIJ) [1]. Although the goodness-of-fit parameters (x? and R factors) are not what is
expected for a “good fit” [2] (Table S1), these high values could be explained by the presence of more
than one phase in the pattern. The PXRD measurements were performed at room temperature with
no control over the relative humidity. Since Mg-CUK-1 is hydrophilic above 30% RH, it is plausible
to have a small amount of a “more” hydrated phase in the surface of the sample. This should be
reflected in an extra reflection at lower two theta angles, accounting for the marked difference in the
first reflection around 8.5° (Figure S4-S7), and thus the high values for the goodness-of-fit
parameters.

Table S1. Refinement parameters of the Mg-CUK-1 structure at different water loadings.

Formula Mg3:(OH)2(C7H304N)2- XH20
X= 2 1 0.5 0.25 0*
H:0 per UC 8 4 2 1 -
Crystal system monoclinic monoclinic monoclinic monoclinic monoclinic
Space group P2i/n P2i/n P2i/n P2i/n C2/c
a(A) 10.9329 10.9830 11.0034 11.0135 18.293
b (A) 13.4350 12.8277 12.5809 12.4574 12.3340
c(A) 17.5753 17.9688 18.1304 18.2116 11.0237
B () 104.351 103.305 102.893 102.690 102.488
V (A 2500.98 2463.61 2446.56 2437.59 2428.39
Rwp (%) 57.0 50.1 442 52.6 -
R (%) 45.1 36.1 32.1 38.7 -
X2 51.4 89.1 72.7 74.7 -

* These parameters correspond to the reported de-hydrated structure (CCDC structure NUDLOPO1).
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Figure S9. Comparison of the obtained cell parameter for the Mg-CUK-1 loaded at different relative
humidity values: 18%, 20%, 22% and 25% RH. The cell parameters of the de-hydrated sample are
included at 0% RH, these parameters were taken from a different structure (structure NUDLOPO01)
than the one the refinements were based on (structure NUDLI]).

Using the obtained cell parameters, plausible crystal structures were constructed, by taking the
reported Mg-CUK-1-hydrated structure (CCDC structure NUDLIJ) and changing the cell parameters
[1]. The excess of water molecules was removed, leaving only the ones placed over the hydroxo
groups within the channel. The proposed crystal structures were obtained by removing the water
molecules to leave almost evenly-spaced water molecules in the unit cell (Figure S8), matching the
water loadings of the experimental data (Table S1).

The distances between the water molecules were measured from the Om0-Omo and by
subtracting the oxygen van der Waals radius (1.52 A) (Figure S8). Conversely to the data of Table S1,
the length of the minimum distance in the b- and c-axis was measured from the void obtained with a
0.002 au isosurface with CrystalExplorer. This calculus considers the hydrogen atoms to calculate the
void, thus these values are expected to be smaller.
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Figure S10. Side view of the channel through the c-axis, marking the distance between adjacent water
molecules at different H>O loadings (from top to bottom 1, 2, 4 and 8 H20 per unit cell).
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Figure S11. (a) Kinetic CO2 uptake experiment performed at 303 K with a CO: flow of 60 mL min-';
(b) kinetic CO2 uptake experiments carried out at 18% RH at 303 K; H20 (blue line) and H20+CO:z (red
line) [3].
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