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Porous metatorganic frameworks (PMOFs) showing framework (@)
flexibility have attracted much attention as gas adsorbents of better
and unique performance, because of an excellent designing of the
pore geometry through careful selection of ligands, metals, and
counter anion$.Usually PMOFs have micropores whose widthis b
less than 2 nm and give an adsorption isotherm of type | in IUPAC
classificatior? Only a few microporous MOFs, which change their
structures by external stimuli, exhibit an unique sorption isotherm. ) e eh Ao
For example, [Cu(bpyjBF2),] (bpy = 4,4-bipyridine)# comprising T AATE
stacked square-grid layers, shows a single-step vertical sorption ¢ i_ -"'Qﬁ%

B .
a

jump known as a “gate phenomenon”. We clarified that such unique =T
sorption properties arise from the small molecular size of BF :
anions. Apparently, the interlayer spacing between the two- Figure 1. Representations of crystal structurelof(a) square-grid sheet
dimensional (2D) sheets appears to be not wide enough for theframework structure, (b) side view of 2D sheets, and (c) straight channels
. . f | | d onl icul filled with guest molecules. The Cu(ll) ¢4) coordination shows CuN
mcor_p_oratlon of gas molecules, and only at a partlf:u ar pressure gng cy-0 bond lengths of 2.0£72.031 and 2.362 A.
condition does the structure vary to form accessible open mi-
cropores. e A
We have therefore focused our research on the use of different :
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counter anions because they should play a key role for unique gas - &

sorption in such 2D layered PMOFs. Here we present the syntheses, == 18- f\n-f‘qi “fr\ “lera
structures, nitrogen sorption properties, and structural transforma- 3 RSRaE *{}Q% =
tions of a 2D layered square-grid open framework of Cu(ll) with e oo T

the more bulky OTf (OTf= trifluoromethanesulfonate) anion.  Figure 2. Structural transformation fror to 1a by guest removal. In
Indeed the N sorption isotherm of such species shows a unique compoundla the copper coordination exhibits €N and Cu-O bond
double-step curve, that is accompanied by a reversible andlengths of 2.0052.035 and 2.373, 2.387 A.

significant structure change; the total amount of adsorbgealt N7 Almost let | of t solventdiand2 and i .
K in the guest-free species corresponds to about the double of the most compléte removal ot guest solvenisiiandz and in SPecies

original void volume of the crystal containing the other solvents can be achieved by leaving the crystals
Previous studies of the reactivity of Cu(OTfind bpy have in the air for long times or by evacuation with a heating treatment.

produced a flexible 3D network, [Cu(bpg®ThH,], exhibiting In all cases, the XRPD pattern of the guest-free product is almost

; : : : the same.
noteworthy nanoporous propertied.o obtain this species, the )
presence of solvents like THF or GEl, is necessary. On the other To elucidate the structure of guest-free compouk), we have

hand, using KWO/ethanol, we have synthesized the 2D layered attempted to obtain single crystals suitable for an X-ray analysis
comp;ound{[Cu(bpy)z(OT%)z]-ZEtOHH o (1) from 1. However, the single crystals dflost the transparency in
The X-ray crystal structure d is shéwn in .Figure $.The Cu- the guest-removal process, and they were not suitable for single-
(I) ions are octahedrally coordinated to four bpy ligands at the crystal X-ray analysis. We h.ave, therefore, tried to get a crystal
equatorial positions to give 2D square-grid sheets -{Cu structure from guest-fre2 (2a); despite the rather modest diffrac-

squares: 11.15 11.15 &) while two OTF anions occupy the two tion, small isolated crystals enabled us to obtain an acceptable
trans ax'ial s.ites T.he 2D layers stack along thaxis with an structural mode}. The heat-treatment df at 363 K in vacuo for 2

interlayer distance of 7.17 A and an offset of 6.10 A. h produced a polycrystalline material that was analyzed by

Layered frameworks similar tb have also been obtained using s.yn.chrotron X-ray diffraction. The XRPD pattern 8 is very
different alcohols as a solvent (methanol, 1-propanol, or 2-propanal). similar t_o the one cglculated .from the _smgle-crystal_structure of
A single-crystal X-ray structufeof the species from methanal 2a, gnd it was submitted to Rietveld refinement starting from the
(compound?) shows that the interlayer regions contain only some 2a smg_le-_crystal structur_e mod%ﬂ_’he framew_ork structure dfa
residual peaks due to disordered guest solvents, with a decrease(gvery glmllar t02a, see Figure 2) is sllght!y dn‘ferent from that of
layer stacking distance @f. 6.8 A. Compound gradually loses 1; this |s_nja|nly due to the unequ_al_stackmg distances of the layers
guest solvent molecules when removed from the mother liquor. that exhibit the_ alternant of two d_'s“r?Ct values (5.86 and 6'730’&?‘

: — The average interlayer separation is smaller than the valde in

;lc\l:irgggnugé\ézlrsgg'rporation_ and, for this reason, the percentage of free void decreases from

* Universitadi Milano. 31% to 17.9%1
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(a) 250 (b) than that of the original pore volume of the guest-free primary
? 200 o?uQQm.ooQo b structure through the formation of a clathrate compound.
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An N, sorption isotherm ofla is shown in Figure 3a. The is available free of charge via the Internet at http://pubs.acs.org.
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