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It is becoming increasingly clear that transition-metal-based
self-assembly processes that utileeebidentate bridging ligands
for propagating the coordination geometries of métats lead
to functional supramolecular frameworks that exhibit interesting
inclusion phenomena, molecular recognition properties, and
unique forms of isomerish? In this context, discrete (e.g., 1—0(1) 2.097(3). Co(B-O(2) 2.095(3). Co(BO(3) 2.104(3). Co
molecular squaredand infinite (e.g., 2D grid$)square assemblies g\l()l) 2&256(4)‘ éo)(’l_),\,((lg) 2(.2)17(4)7 (Cgil_),\fg) 2(.2)05(4), E)()A,),o((l—)l)
have attracted much interest owing to their ability to form cavities ; g5g(s5) ga), Cd(1)-0(1) 2.325(4), Cd(B0(2) 2.317(4), Cd(LrO(3)
capable of entrapping electron-rich guests (e.g., aromatics) with 2 279(4), Cd(13N(1) 2.327(5), Cd(1yN(3) 2.365(5), O(4}-O(1) 2.674-
high shape selectivit§:** Despite the syntheses of these square (g) (3b).
frameworks, however, the design of related rectangular assemblies

has, to our knowledge, remained elusive. , When a hot, agueous solution (5 mL) of either Cogi©
Here, we now present a design strategy for the construction of 64,0 (23, 10.0 mg, 34.4 mmol) or Cd(N§»+-5H,0 (2b, 9.1 mg,
cavity-containing rectangular frameworks and the one-pot syn- 34 4 mmol) was added to a hot, aqueous solution (4 mL) 6f 4,4
thesis of the first cavity-containing metebrganic rectangular  pipy (10.7 mg, 68.8 mmol) and Hpyca (4.2 mg, 34.4 mmol)
grids, [M(4,4-bipy)(pyca)(HO);] " 1 (where M= Co(ll) 1a, according to eq 1, crystals @ (yield, 58.7%, single product)
Cd(l1) 1b; 4,4-bipy = 4,4-bipyridine; pyca= pyridine-4- and3b (yield, 59.3%, single product), respectively, suitable for
carboxylate; Hpyca= pyridine-4-carboxylic acid). We demon-  x_ray analysis formed upon cooling. The formulationsSafand

strate the ability ofl to self-assemble in the solid state to form 3, were confirmed by single-crystal X-ray diffractiSrihermo-
stacked layers in which hydrogen bonds andx interactions gravimetric analysié,and analytical daté.

between the grids induce their alignment. As a consequence of
these interactions, interconnected microchannels, which run
approximately perpendicular to the grids, have formed and are
observed to accommodate charged and neutral guests.

Our strategy for the construction of cavity-containing rectan-

gular assemblies lies with the recognition that their frameworks A view depicting the metal ion coordination 8ais shown in
must be designed such that they possess two unique edge lengthgsigure 1. The metal center is coordinated to two trarg, 4-
This_ means that two un.ique. spacer units must be .incorpor.atedbipy) ligands, two transu-pyca ions, and two trans water
within the framework which, in principle, can be achieved using molecules that form a slightly distorted octahedral coordination
neutral and/or charged bridging ligands. Indeed, a route that anyironment. Notably, the pyca ion participates in anHB--O
exploits the principles of self-assembly is desirable, since the pygrogen bond with a coordinated water molecule such that its
yield.?2 plane? As a consequence of this arrangement, a cavity-containing
rectangular grid which lies parallel to the crystallograpibplane

and exhibits intragrid M-M separations of 11.% 9.2 A for 3a

Figure 1. A view of the rectangular grids depicting the metal ion
coordination in3a. We note thaBb exhibits the same numbering scheme
(see the Supporting Information). Selected interatomic distances (A): Co-

2+ 2(4,4-bipy) + Hpyca—
[1][NO]-4,4-bipy-xH,0O (3) + HNO; (1)
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97.992(1), U = 3064.3(3) &, 20max = 45°, Mo Ka. radiation ¢ = 0.710 70
A) for Z = 4. Least-squares refinement based on 3642 reflectionslwith
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were collected with the use of the Siemens SMART system at 173 K.
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Anal. Calcd for3b ([Cd(4,4-bipy)(pyca)(HO):][NO3]-4,4-bipy2H,0): C,
45.86; H, 4.15; N, 12.35. Found: C, 45.93; H, 4.16; N, 12.04.
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Figure 3. Space-filling view of3a parallel to the stacked layers depicting
the self-assembly displayed by the pyca ions. The left side of the figure

Figure 2. Space-filling view of3a perpendicular to the stacked layers shows the self-assembled dimers while the right side shows the pores
showing the microchannels. that connect the microchannels.

where pyca ions of adjacent layers do not assemble to form
dimers. Owing to the ability of these interactions to push the

A space-filling view depicting the extended structure3afis layers apart, free molecules of 4pipy have also assembled
shown in Figure 2. As in the square frameworks Cdjpy),- between the grids and engage irB---N hydrogen bonds and
(NO3),-2CsH.4Br> (4)*2 and Co(NCS)4,4-bipy)-2(CHCH,),0 s— interactions with coordinated water molecules and coordi-
(5),%° the grids self-assemble, along the crystallographécxis, nated 4,4bipy ligands of adjacent layers, respectivélyThus,
to form stacked layer¥. Unlike in 51 but as in4, the stacking 3 possesses interconnected microchannels in a similar way to that
exhibited by the grids yields microchannels that run approximately €xhibited by host zeolite lattices. .
perpendicular to the layers, the dimensions of the microchannels Th‘? results re_ported h_er_eln illustrate a new extension 1o ?he
being approximately equal to the dimensions of the rectangular CNéMistry of cavity-containing square assemblies. By selecting
cavities. In botiBa and3b, the microchannels are occupied by WO unique bridging ligands, we have shown that the design of
disordered nitrate ions and disordered water molecules boundCaVity-containing rectangular gridd)( which lead to intercon-
together via hydrogen-bonding interactions. Unlikedirthere nected mlcrochannnels., may be .ach|eved using the.pr|nC|pIes of
are no appreciably strong host lattieguest interactions between ~ Self-assembly. We anticipate this approach to be viable for the
the edges of the cavities and the included guest sp&ciés. construction of cavity-containing rectangular frameworks pos-

Further inspection of the self-assembly exhibited bgs shown ~ S€SSing bridging ligands not described here, and we also anticipate
in Figure 3, reveals that pyca ions of adjacent grids interact via thiS_approach to be applicable for the design difcrete
C—H-+-O hydrogen bond3 such that they form self-assembled rectang.ular a;sembllésc;urrent efforts are underway to explore
dimers. As a result, the grids are aligned which, in turn, yields further inclusion properties df.
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