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Two novel high-symmetry 3D porous frameworks, [Cds(tetrazolate)s(OH)(H,0)],*5nH,0 (1) and [Cds(5-aminotetrazolate)o-
(NO3)]5+3nH,0 (2), have been synthesized under hydrothermal conditions and characterized by single-crystal X-ray
diffraction analysis. The structures of 1 and 2 are characteristic of hexagonal tunnels through the trigonal-prismatic
and hexagonal tubelike building units and exhibit their high stabilities of porous frameworks against the removal of
the guest molecules.

Introduction polydentate aromatic N-donor ligand compounds that can
act as multidentate bridging ligands and therefore are getting

There has been extensive interest in porous metajanic X .
P more and more attentiohTetrazolate ligands possess four

framework (MOF) materials because of their intriguing ) . L L
molecular topologies and their potential applications in electron-donating N atoms inducing rich coordination modes

. . | .
several technological areas, such as gas storage, size-selecth)'gIth some metal ions, such as Gavhere the & configu

separation, molecular recognition, heterogeneous catalysis,ratlon and softness of Cdpermit a wide variety of

and ion exchang&® The major task of the synthesis for geometries and coordination numbers and may allow one to
these MOFs is to choose appropriate metal-connecting nodeg(_ms'[rUCt noninterpene’Fr_ating _high-dimens_ional structures
and/or bridging ligands. Long-bridged ligands or large with good thermal stability. It is worth noting that many

secondary building units have been used to obtain someMOFs are constructed from the tetrahedral, square, triangular,

porous MOFs. However, crystal structures with such large octah(ta:ral, anq tggo&%—gnima:lc butdmg deOéif how- bl
cavities are stabilized by inclusion of either suitable guests ever, three-periodic structures based on the assembly
or interpenetrating latticésand the absence of the guest of trigonal-prismatic and hexagonal tubeh_ke building units
molecules often results in low thermal stability of the host have never been rep_orted before._ In this work we have
framework. Consequently, the synthesis of robust open employed tetrazolate ligands with Cithns and successfully
frameworks with both high porosity and thermal stability is ) (&) Carluoei, L Ciani, G P oW o T
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Two 3D Porous Cadmium Tetrazolate Frameworks

obtained two novel 3D porous frameworks, [(Qetrazolatey Table 1. Crystal Data and Structure Refinement foand 22

(OH)(H20)]n+5nH20 (1) and [Cd(5-amttay(NOs)]n*3nH0 compound 1 2
(2, where 5-amtta= 5-aminotetrazolate), with hexagonal ~ 3 GHaNdO1Ck CoHaaNasOsCh
channels through the trigonal-prismatic and hexagonal tube- fw 1308.63 1434.74

like building units. Bothl and2 exhibit high stabilities and gyi zi)zlgr(mrﬁ) OC-SI%X”&?’SX 0.30 Oé?c’)%r?éiox 0.08
L . Yy S S
maintain their frameworks after removal of the guest cryst syst hexagonal hexagonal
molecules. Space group P6/mmm s2c
a(ﬁ) 26.3397(6) 13.1198(4)
, , b (A) 26.3397(6) 13.1198(4)
Experimental Section C(/}? 13.2433(5) 13.6007(7)
. V(A3 7957.0(4 2027.43(14
Synthesis of [Cd(tetrazolate)(OH)(H20)],-5nHO (1). A Z( ) 8 @ 2 (14)
mixture solution of Cd(NG),:4H,0O (0.31 g, 1 mmol) and tetrazole o for data collection (deg) ~ 3.0927.48 3.49-27.48
(0.13 g, 2 mmol) in 20 mL of water was stirred for 20 min at room  refins collected 60914 13637
temperature and then was transferred into a 30-mL Teflon-lined CT‘C?;?;(Q cm-?) 5913(22) 5933?2)
stainless steel vessel. The reaction mixture was heated &tCL70 wavelength (A) 0.71073 071073
for 2 days under autogenous pressure. After the reactant was slowly Fooo) 4768 1376
cooled to room temperature, colorless prism-shaped crystals were abs coeff (mm?) 2.702 2.675
collected in about 0.11 g (43% yield based on Cd). Anal. Calcd GOF 1.003 1.027

0.0842, 0.2661
0.0845, 0.2663

0.0237, 0.0570
0.0239, 0.0572

R1, wR2 | >20(1)]

for CoH22N360,Cds (1308.63): C, 8.26; H, 1.69; N, 38.53. Found: R1, wR2 (all data)

C, 8.43; H, 1.98; N, 38.62. IR (solid KBr pellet/ci): 3431s,
3134m, 1616m, 1456s, 1321m, 1304w, 1221m, 1165s, 1138s, 2R1= 3(IFol — IFcl)/XIFol; WR2 = [FW(Fo? — F2)¥FW(Fs?)?%5.
1097m, 1041m, 1020s, 899w, 692m.

Synthesis of [Cd(5-aminotetrazolate}(NO3)]n-3nH0 (2).

Compound2 was synthesized in an procedure analogous to that of .
1 except that 5-aminotetrazole (0.17 g, 2 mmol) was used instead Crystal XRD studie¥ reveal that both compoundsand

of tetrazolate. The reactant mixture was cooled to lead to the 2 have 3D porous structures. In compouhdhere are five
formation of colorless prism-shaped crystals2aéf about 0.10 g cystallographically independent €ibns in an asymmetric
(36% vyield based on Cd). Anal. Calcd forgH4N4eOsCds unit with distorted octahedral coordination geometries (Figure
(1434.74). C, 7.53; H, 1.69; N, 44.91. Found: C, 7.49; H, 1.83; 1). It is interesting to find four kinds of coordination modes
N, 44.62. IR (solid KBr pellet/cm): 3442s, 3359m, 3232sh, 1637s,  of the tetrazolate ligands all existing together in a compound,
15565, 1462m, 1429m, 1385s, 1200m, 1157m, 1086m, 829m, 769Mand Chart 1 shows their-tetrazolyl mode (1), two different
586m, 453m, 438m. us-tetrazolyl modes (Il and 11), and theii-tetrazolyl mode
Characterization. Elemental analyses of C and H were per- (1) The skeleton framework consists of a fundamental
formed with an EA1110 CHNS-0 CE elemental analyzer. The IR ; ; ; ;
repeating unit [CeltetrazolateyOH)(H.O)], in which each
(KBr pellet) spectrum was recorded (488000-cnt! region) on P g [Cdl eX . )(H:O)] . .
. . . of Cd(1), Cd(2), and Cd(4) is octacoordinated by six
a Nicolet Magna 750FT-IR spectrometer. Thermogravimetric . . . . .
tetrazolate ligands in the above-mentioned various coordina-

analyses (TGA) were carried out in an air atmosphere with a heating " .
rate of 15°C min~! on a STA449C integration thermal analyzer. tion modes. The tetrazolate ligands around the Cd centers

Powder X-ray diffraction (XRD) data were collected on a adoptmodes Il and IV for Cd(1), adopt four modes (V)
DMAX2500 diffractometer using Cu & radiation. The fluorescent ~ for Cd(2), and adopt three modes<IV) for Cd(4). Unlike
data were collected on an Edinburgh FL-FS920 TCSPC system atthe above Cd ions, Cd(3) is coordinated by one hydroxyl
room temperature. group and five tetrazolate ligands (modes Il and IIl), while
Structure Determination. Single-crystal XRD data for com-  Cd(5) links to one water molecule and five tetrazolate ligands
pounds1 and 2 were collected on a Rigaku Mercury CCD (modes Il and IV). The CdN lengths for Cd(1), Cd(2),
diffractometer with graphite-monochromated Ma Kadiation ¢ and Cd(4) ranging from 2.277(9) to 2.372(6) A are close to
= 0.710 73 A) at room temperature. The structures were solved those reported for AN compoundge Both Cd(3) and Cd-
by direct methods and refined d&f? by full-matrix least squares (5) centers have a JahiTeller compound distorted with four
using theSHELXTL-9%oftware packag& For 1, the disorder was equatorially ligated tetrazoles [CA@N = 2.341(7) A: Cd-

treated by performing half-occupancies with C and N atoms of the .\ . .
tetrazole ligand. Because of the disorder of the guest and coordina-(s) N = 2.392(8) A}, one axially ligated tetrazole [Cd(3)

tion water molecules in the channels, the distribution of these peaks
was chemically featureless. Only parts of the guest water molecules(*4)
have been found in difference Fourier maps. Elemental analysis
and TGA showed that each formula unit of compouniticludes

about five guest water molecules. All non-H atoms were refined
anisotropically. Crystal data and details of the data collection are
given in Table 1. The selected bond distances and angles of
compoundsl and2 are presented in Table 2.

Results and Discussion

Crystallographic data fat: hexagonal, space grolg6/mmm(No.
191),a = 26.3397(6) Ab = 26.3397(6) Ac = 13.2433(5) AV =
7957.0(4) B, Z =4, p = 2.108 g cm3, F(000) = 4768,u(Mo Ka)

= 2.702 mnt!, GOF = 1.003, of 60 914 total reflections collected,
3466 were uniqueH(int) = 0.0237], R1 (WR2)= 0.0842 (0.2661)
for 203 parameters and 3438 reflectiohs[20(1)]. Crystallographic
data for2: hexagonal, space groib2c (No. 190),a = 13.1198(4)
A, b= 13.1198(4) Ac = 13.6007(7) AV = 2027.43(14) R z =

2, p = 2.350 g cm?3, F(000) = 1376,u(Mo Ka) = 2.675 mntd,
GOF=1.027, of 13 637 total reflections collected, 1617 were unique
[R(int) = 0.0266], R1 (WwR2)= 0.0237 (0.0570) for 111 parameters

(13) (a) Sheldrick, G. M.SHELXS-97, Program for Crystal Structure
Solution Géttingen University: Gttingen, Germany, 1997. (b)
Sheldrick, G. M.SHELXL-97, Program for Crystal Structure Refine-
ment Gottingen University: Gttingen, Germany, 1997.

and 1606 reflectiond [> 20(1)]. CCDC-281623 1) and -2862102)
contain the supplementary crystallographic data for this paper.
These data can be obtained free of charge at www.ccdc.cam.ac.uk/
data_request/cif.
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Table 2. Selected Bond Lengths (A) and Angles (deg) for Compouhdsad 22

CompoundlL

Cd(1)-N(15) 2.309(9) N(15)-Cd(1)-N(8)" 177.4(3) N(6)-Cd(3)—N(18) 88.74(19)
Cd(1)-N(8) 2.357(8) N(15)-Cd(1)-N(8) 90.0(2) O(1)-Cd(3)-N(18) 180.000(2)
Cd(2)-N(10) 2.277(9) N(8)—Cd(1)-N(8) 88.1(3) N(5)-Cd(4)-N(5)v 88.9(4)
Cd(2)-N(3) 2.344(7) N(10)-Cd(2)—N(3) 92.6(3) N(5)-Cd(4)-N(1)V 178.5(2)
Cd(2)-N(7) 2.368(8) N(3)-Cd(2)—N(3)" 88.3(4) N(5)-Cd(4)-N(2) 90.4(3)
Cd(2)-N(16) 2.372(6) N(10)-Cd(2)—N(7) 179.7(4) N(5Y —Cd(4)-N(1) 178.5(2)
Cd(3)—-N(6) 2.341(7) N(3)-Cd(2)-N(7) 87.6(2) N(1)Y —Cd(4)-N(1) 90.3(4)
Cd(3)-0(1) 2.350(19) N(3)-Cd(2)-N(16)" 91.3(3) N(5)-Cd(4)-N(13) 91.4(3)
Cd(3)—-N(18) 2.403(13) N(3Y —Cd(2)-N(16)" 176.4(2) N(1)-Cd(4)-N(13) 89.9(3)
Cd(4)-N(5) 2.330(7) N(10)-Cd(2)—N(16) 91.0(3) N(5)-Cd(4)-N(19) 88.3(2)
Cd(4)-N(1) 2.327(7) N(3)-Cd(2)—-N(16) 176.4(2) N(1)-Cd(4)-N(19) 90.4(2)
Cd(4)-N(13) 2.344(9) N(3) —Cd(2)—N(16) 91.3(3) N(13)-Cd(4)-N(19) 179.5(3)
Cd(4)-N(19) 2.368(10) N(73-Cd(2)-N(16) 88.8(2) N(2)-Cd(5)-N2)"! 177.0(4)
Cd(5)-N(2) 2.392(8) N(6Y —Cd(3)-N(6) 88.6(4) N(2)-Cd(5)-N(2)"v 90.0(4)
Cd(5)-N(12) 2.412(18) N(8)-Cd(3)—N(6) 91.4(4) N(2)V—Cd(5)-N(2)Vv 89.9(4)
Cd(5)-0(2) 2.39(6) N(6)-Cd(3)-N(6)¥ 177.5(4) N(2)-Cd(5)-N(12) 88.5(2)
N(15)' —Cd(1)-N(15) 91.7(3) N(6)-Cd(3)-0O(1) 91.26(19) N(2)-Cd(5-0(2) 91.5(2)

N(12)-Cd(5)-0(2) 180.000(2)

Compound?

Cd(1)-N(6) 2.345(3) N(6)—Cd(1)-N(3) 177.75(15) N(8)—Cd(2)-N(7) 177.79(17)
Cd(1)-N(3) 2.356(3) N(6)—Cd(1)-N(3) 89.79(14) N(7)-Cd(2)-N(7)" 88.6(2)
Cd(2-N()" 2.331(4) N(6Y' —Cd(1)-N(3) 92.22(14) N(5¥y—Cd(2)-N(2) 90.45(14)
Cd(2)-N(7) 2.343(4) N(3Y —-Cd(1)-N(3) 90.02(10) N(5)—Cd(2)-N(2) 90.10(14)
Cd(2)-N(2) 2.380(3) N(5Y—Cd(2)-N(5)" 92.3(2) N(7)-Cd(2)-N(2) 88.67(14)
N(6) —Cd(1)-N(6)" 87.98(12) N(5Y—Cd(2)-N(7) 89.53(12) N(7Y —Cd(2)-N(2) 90.76(13)

N(2)—Cd(2)-N(2)" 179.2(2)

a Symmetry transformations used to generate equivalent atomg; y(I)-z+ 1, (I) —x+vy, —x+ 1,z () —x+v,y, z (IV) =%, X+, z (V) —X,
—X+y, —z+1 and (VI)—x, —x+vy, —zfor; ) x—y+1,-y+1,-z+1, () x+1,—x+y —z+1 )y x —z+1 (IV)-y+1x—y,

z,and (V)—x+vy, —x+ 1, zfor 2.
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Figure 1.
compoundLl.

ORTEP drawing showing the coordination of Cd ions in

Chart 1. Four Kinds of Coordination Modes for Tetrazolate Ligands
(R=HorNHy) in1
¢ f cd
o e Cd | e _Cd
N
/N\N / N /N N/ /N\N/
] ] ]
Ng N N =N NN
| | Cd | Cd I Cd
Cd Cd Cd Cd
I I I v

N(18) = 2.403(13) A; Cd(51-N(12) = 2.412(18) A], and
one axial hydroxyl group or water molecule [Cd{3)(1)
= 2.350(19) A; Cd(5y-0(2) = 2.39(6) A; Figure S1 in the
Supporting Information].

The structure ofl is built up by two kinds of building

their common vertexes. Viewed along tbexis, it can be
found out that each of block& shares six vertexes with six
adjacent block® and each of block8 shares all vertexes
with three blocksA. Moreover, six block#\ and six blocks

B all use one side to form a big 54-membered ring, which
contains 9 Cd(3) atoms, 9 Cd(2) atoms, and 18 tetrazolate
ligands (Figure S2 in the Supporting Information). Each ring
intersected with six other adjacent rings to form a 2D mosaic
layer network (Figure 2c). Building block is constructed

by Cd(5), Cd(4), Cd(3), and Cd(2) atoms bridged by
tetrazolate ligands. From theaxis, it can be seen that there
are 6 Cd(5), 12 Cd(4), and l&-tetrazolate ligands to form

a crown with the hexagonal pores (Figure S3 in the
Supporting Information). Cd(4), Cd(3), and Cd(2) atoms are
connected byus-tetrazolate ligands (mode 11), whilgs-
tetrazolate ligands (mode IIl) bridged Cd(4) and Cd(5) or
Cd(3) and Cd(4) to form bloclA. The blocksA connect
each other to form the 1D hexagonal channel (qiEigure

2a). Block B is made up of Cd(1) and Cd(2) with the
tetrazolate ligands. Cd(1) atoms locate at the threefold axis,
and there is one mirror between the adjacent Cd(1) atoms.
Through thregs-tetrazolate ligands (mode Il1), the three Cd-
(2) atoms not only connect with each other but also further
link to Cd(1) atoms. Threg,-tetrazolate ligands bridge two
mirror symmetrical Cd(1) atoms and two mirror symmetrical
Cd(2) atoms, while thre@,-tetrazolate ligands bridge the
Cd(2) atoms and other Cd(2) from the next bld8kThe
blocksB connect to each other to form the 1D trigonal prism

blocks, one that can be viewed as a hexagonal tube with(unit D; Figure 2b). Such unitC and D are connected

pores in dimensions of approximately 8.371>A8.371 A
(block A) and the other as a trigonal prism (bldBk Blocks

together by Cd(2) atoms and bridging tetrazolate ligands to
form an interesting 3D porous framework (Figures 2d,e and

A and blocksB connect to each other using Cd(2) atoms as S4 in the Supporting Information). To the best of our

5762 Inorganic Chemistry, Vol. 45, No. 15, 2006



Two 3D Porous Cadmium Tetrazolate Frameworks

X
(]
£

Cd

[ d e

Figure 2. (a) Hexagonal chann€& made by building block# viewed along thé axis. (b) Trigonal prisnD made by building bloclB. The H atoms and
water molecules are omitted for clarity. (c) 2D layer structurd efewed along thes axis. The H atoms and water molecules are omitted for clarity. (d)
Perspective view of compourtlviewed along the axis. (e) Perspective view of the 3D structure of compolind

knowledge, this particular type of network composed of
hexagonal chann& and trigonal prisnD sharing common
vertexes has never been reported before. It is also worth
noting that compound is the first coordination polymer of
a P6/mmmspace group constructed by transition-metal and
organic ligands$?® Calculations using PLATOMN show that
the effective volume for the inclusion is about 1935.1 A
per unit cell, comprising 24.3% of the crystal volumelof
Compound crystallizes in the high-symmetry hexagonal
noncentrosymmetric space groBp2c, with two cystallo-
graphically independent ®dons in the asymmetric unit with
distorted octahedral coordination geometries (Figure 3). The
S-amtta ligands arounc_i Cd cent_ers adopt moc_ies Il and IV Figure 3. ORTEP drawing showing the coordination of Cd ions in
for Cd(1) and Cd(2) (Figure S5 in the Supporting Informa- compoundz.
tion). In contrast to compound, the structure o is built
up only by the trigonal-prism blockB, using Cd(2) atoms  block adopted @, bridge instead of a, bridge in compound
as their common vertexes to connect to each other. Viewed1 (Figure 4). As a result, such a trigonal prifhis connected
along thec axis, it can be seen that such blodsshare  together by Cd(2) atoms and bridging tetrazolate ligands to
three vertexes with three adjacent blo&so form the 2D form a 3D porous cationic framework with nitrate anions
layer structure with pores in dimensions of approximately and guest water molecules filled in the channels (Figures
6.089 A x 6.089 A (Figure 5a). From thle axis, similarto  5p,c and S6 in the Supporting Information). The presence
compoundl, the blocksB in 2 connect each other to form  of nitrate anions in the open channelsif also supported
the 1D trigonal prisnD units, and the difference is that the by the IR spectrum, which exhibits an intense peak at around

coordination mode of three 5-amtta ligands inBibuilding 1385 cn1? for the N—O stretches. Intramolecular H-bonding
(15) Cambridge Crystall hic Database ConQuest S interactions between the N atom of the amino group and the
ampriage Crystallograpnic Database ConQuest, version 1./. . . s - _
(16) Spek, A. LPLATON, A Multipurpose Crystallographic TodJtrecht O atom of nitrate ion N(4yH(8B)+O(1) [-x, —Xx + Y,
University: Utrecht, The Netherlands, 2001. -1, + z 3.126(17) A] and the O atom of water N¢4)

Inorganic Chemistry, Vol. 45, No. 15, 2006 5763
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D
a b

Figure 4. (a) Trigonal prismD formed by building blockB in compound2. Compared to compount] the coordination mode of three 5-amtta ligands (in
green color) adoped a4 bridge instead of a bridge tta ligand (in blue color) in compourid (b) Trigonal prismD formed by building blockB in
compoundl. The H atoms are omitted for clarity.

a b c

Figure 5. (a) 2D layer structure a2 viewed along the axis. The H atoms and water molecules are omitted for clarity. (b) Perspective view of compound
2, showing the hexagon pores. (c) Perspective view of the 3D structure of comgound

H(8A):--O(1W) [y, x, —z 2.930(19) A] exist in compound  of five guest molecules and one coordinated water molecule
2. As a result, nitrate anions and guest water molecules arefor 1 (expected 8.26%) and that a weight loss of 4.03%
all located in the channel steadily, which can be proven by occurred in the temperature range of-3@0 °C, corre-

the TGA data. PLATON shows that the effective volume sponding to the loss of three guest water molecules2for
for the inclusion is about 417.0%per unit cell, comprising  (expected 3.77%). Then, no further weight loss was observed
20.6% of the crystal volume & The structure oR is related until 280 °C for 1 or 300 °C for 2 (Figures 6 and 7). To

to the “*kag” net (Figure 5b), the 3D equivalent of the well- - sy,dy their dehydrated frameworks with the powder XRD
known 2D [3.6.3.6] kagome net, while compouhis related technique, samples dfand2 were evacuated at 13 for

to another semiregular plane net [3.4.6.4] observed as 8,4 1y ynder vacuum, and the XRD patterns of the resultant

pattern of the anions in the hexagonal tungsten bronze andy iy show the main reflections remaining unaltered as the
in the BaSik structuret’

c dsl and 2 insoluble i . pristine samples of and 2, indicating that the framework
solv?err?tzozl;: d swaa:Zr Tva\1,:)e [lgf(())ul; f?aﬁe(\j\?onrqlg Ogot%rg;(nr:?bit structures ofl. and2 are maintained after complete removal
high robustness aﬁd thermal stability. The TGA curve of the water molecules (Figures S7 and S8 in the Supporting
indicates that a weight loss of 8.46% occurred in the Information). To further test the thermal stability of com-

temperature range of 300°C, corresponding to the loss poundsl and?2, heating-cooling experiments were carried
out according to the TGA results and monitored by XRD.
(17) (a) Delgado-Friedrichs, O.; Foster, M. D.; O'Keeffe, M.; Proserpio, Compared to the XRD data for the original crystald @nd

D. M.; Treacy, M. M. J.; Yaghi, O. MJ. Solid State Chen2005 ; ;
178 2533-2554. (b) Ockwig, N. W.. Delgado-Friedrichs, O.: 2, as shown in Figures 8 and 9, the XRD patternsifand

O’Keeffe, M.; Yaghi, O. M.Acc. Chem. Re005 38, 176-182. 2 at 240°C in air remained unchanged, indicating that the
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330°C for 30 min, (g) taken after heating at 38G for 30 min, and (h)

. ’ Figure 10. (a) Emission spectrum of compoutdneasured in the solid
taken after heating at 430 for 30 min.

state at room temperature. (b) Emission spectrum of compdumehsured
] N o in the solid state at room temperature.
structural integrities of the frameworks are maintained. When

the samples were heated to 280, the XRD pattern ofl while 2 began a structural transformation at 3@) the XRD
changed completely, revealing the collapse of the framework, pattern of2 changed completely at 33U, revealing the
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collapse of the framework. When the samples were heatedprovide some useful information for the construction of new
at 380°C, the XRD pattern oR showed a new crystalline  frameworks. XRD studies confirm that the pore frameworks
phase formed in good agreement with CdO, while at 430 of 1 and2 exhibit high stabilities against the removal of the
°C, the XRD pattern ofl showed results similar to those of guest molecules with thermal conditions. These studies
2 to form the CdO. highlight an intriguing feature of coordinative network
The photoluminescent properties for compoutdsd 2 chemistry in producing rich architectures and topologies and
are also investigated in the solid state. It can be observedbring a new member to the family of suprastructures.
that both compound& and 2 exhibit photoluminescence
upon photoexcitation at 280 and 275 nm, respectively. The
emission peaks at 330 nm fdr and 347 nm for2 are
attributed to intraligand#£—x") fluorescence (Figure 10)
because a very weak similar emission withy, at 328 nm
is also observed for the free ligand.
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In conclusion, two nanotubular 3D MOF$s,and2, have Supporting Information Available: Complete descriptions of
been constructed under hydrothermal conditions from Cd the X-ray single-crystal structural collection and analysis, details
salts and multidentate tetrazole as a bridging ligand. Theseof experiment, ORTEP representation, and other structure drawings,
remarkable topologies of 3D porous structures with hexago- TGA, and X_RD patterns of and2. This material is available free
nal channels are composed of the novel building units, ©f ¢harge via the Internet at http://pubs.acs.org.
hexagonal channeC, and trigonal prismD, which might 1C0520162
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