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WE PRI = 2 IRRECA 1,3,5-tris[3-(carboxyphenyl)oxamethyl]-2,4,6-trimethylbenzene acid (H;TBTC)5 4 )&
BT B AR Th A AT W\ TR GUR IE R R 1) 46 R - HHEZRAL 5 4: {[Zn; TBTC,(DMA)(H,0)]*3DMA<3H,0}, (1),
{[Cd;TBTC,(DMA),(H,0),]+2DMA«2H,0},, (2). TBTC* TRARLEAL &b R cis,cis,cis-F cis,trans,trans-PiFi ¥ 7Y,
cis,cis,cis-FI L TBTC? TR 5 Zny(COO)g X 2 45 My F TG (secondary building units, SBUs)JAR T WAL ) J\ i 44 ) — &
LA, Bl G 4580 n] LG BOR T4 8 — A HLAUK AR 4 2+ #9870 (supramolecular building blocks,
SBBs), fE7% 00 15 cis,trans,trans-f B ECAAAE, BZEREA (3,18)-EHM =4 PRI 4. FHOLIMERSE REH, 14
EW1~2 BB S IE TR R, AR T RO R SRS, LAY 1~2 RS IE I R IS, SRR
MARES LR, EY) 1~2 BA LR A b ik pe

KEEE SR ATHAEL, TG, AKIE, ENIVERCAR, UM, 58

Construction of Two Octahedral Cage—based Metal-organic
Frameworks

Lin, Zujin Lin, Xi Cao, Rong*
(State Key Laboratory of Structural Chemistry, Fujian Institute of Research on the Structure of Matter, Chinese Academy of
Sciences, Fuzhou 350002)

Abstract Two isostructural octahedral metal-organic frameworks formulated as {[Zn;TBTC,(DMA)(H,0)]*3DMA<3H,0},
(1), {[Cd;TBTC,(DMA),(H,0),]*2DMA*2H,0}, (2) have been successfully prepared via solvothermal synthesis based on a
predesigned semi-rigid ligand, 1,3,5-tris[3-(carboxyphenyl)oxamethyl]-2,4,6-trimethylbenzene acid (H;TBTC). In the struc-
ture, the semi-rigid ligand adopts cis,cis,cis- and cis,trans,trans- conformations. Six cis,cis,cis- conformational TBTC*™
ligands connect six M3(COO)s (M=Zn(Il) or Cd(II) secondary building units (SBUs) to form a pumpkin-shaped metal-
organic nanocage. Viewing only the SBUs as vertexes, the pumpkin-shaped nanocage can be seen as a slightly distorted
octahedral nanocage. Acting as supramolecular building blocks (SBBs), every octahedral nanocage connects 18
cis,trans,trans- conformational TBTC>~ ligands, while every cis,trans,trans- conformational TBTC> ligand connects three
octahedral cages. Thus, the framework can be simplified as a (3,18)-connected network with point symbol of
{4% 6% 8%} {4}. Moreover, upon removal of free guest solvent molecules, compounds 1~2 have metal clusters locating in
the tunnel walls, which may have strong interaction with molecules with high quadrapole moment, and they show preferential
adsorption of CO, over N,/H,. The resulting materials have potential for separation of CO, from other gas molecules such as
N, and H,. The solid state photoluminescent spectra of 1~2 as well as the free H;TBTC ligand were examined at room tem-
perature. When excited at 320 nm, the free ligand shows a maximum emission at 434 nm, which can be ascribed to the n-n*
transition of the aromatic rings. The strongest emission peak for compounds 1~2 are observed at about 424 nm. By com-
parison of the emission energies and profiles of the free H;TBTC ligand and compounds 1~2, the luminescent behavior of
compounds 1~2 are considered to be originated from H;TBTC ligands. The blue-shifted bands of their emissions may result
from the fact that the ligands are not allowed to relax along the torsional mode upon photoexcitation.

Keywords metal-organic frameworks; coordination polymers; nanocage; semi-rigid ligand; gas adsorption; luminescence
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A REE S5 MR D BE Y MOFs (& TR A7 04 BRI Bk
K.

4 J&-H VL2 & (Metal-organic Polyhedra, MOPs)
H T A RN S5 Fe B A A 25P AR 7 1 Y.
FRIRER 5 1 VF 2402 TAE & R, AR AR
LK MOPs B LR 2471 st AT A7 R0 As) gt = 44 T B 11 4
2% Ji5, MOFs F1 MOPs [ 7t 4 % R B Rk, F
AL MOPs A Ay i 43 ¥~ ¥4 £ 2 G (supramolecular
building blocks, SBBs)f4#: MOFs ft.& ) H A JCn] Lh4l
LA 15, MOPs A 5 it A 2 i, D] LAEZ K
SR RIS vt MOPs 2 [l S 11 % S5 A M 4% MOFs
FLAE ML LR, MOPs — A7 5 iy IO Bk 1 A
X} [ € RT3, AT E Im) sert M MOFs 465
WE & AN EE R FRIR, MOPs o it A2 32 Ji5 1 4
FRHEFI AT LU= AR e R ) 3 s el LI, AR T
LR MOFs 16 &4).

L H R R R, K g T RIS S
(edge-directed) 5¥ # [fil 15 T (face-directed) [ ZH %% #) 3%
MOPs [¥I5e0g, FARE T U AR R4 5 70 A2 IX L)
TR AN, Dk, R R LA R B AR X [ 2 1
WITERC A £ MOPs, ZETMIF3 MOFs 52) i [f1Hf
Fe AR, ST ZRERC AR MOPs, L MOPs 1
oA SBBs 4 4t = 4 G B[ 45 R U A a1, AR, etk
FeAR AT LURg gt — 22 B AT IR T BE Y MOPs A1 MOFs 1k
G, DRI IX — U8 2R S0 (M F 90 HoA =

AR, FRATUR A A 1 MR /22 22 FR 1R I A A
i MOFs L& iifE 7T —2 TAET. Lo, FRAi IRl
KNI DU IR BRIEC A4 tetrakis[4-(carboxyphenyl)oxa-
methyl] methane acid (HX)FJ 8t T — 1 2AT AR B
B AR RO o N AE 2 DRtk B W)
[Zny(X)(CH;CH,OH)]*3H,0"; FiJ i fc i 5 s iz A
ML T — 5L T = A DUHEA K T R ) B AT i
FEME 2R B PE RE 04 &0 [Zn40X | 5]*4DMA«10DEF-
10H,0P) 151X — IR e 4L, AR SR A e T —A
WIPE R = R R RECAK 1,3,5-tris[3-(carboxyphenyl)-
oxamethyl]-2,4,6-trimethylbenzene acid (H;TBTC). i%fic
EA IR A (D)= FITE R -CH,-O-HIE,
AT LU, WP T AR PR IR s, RIS A T B
KHCAE R 2 5 Al /e )l 2,4,6- = FH
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() e, B AA ek A XS [ i B 2 5 | A 3t
P, DI AR — @ R EIRT 7 R R R fiE. AT
EFIA HsTBTC MRS & Jd e e m &~ e
ZH 2L D A% I R AE T P91 T N TR 40 oK T A4 ST 1)
MOFs 14 &4 {[Zn;TBTC,(DMA)(H,0)]*3DMA<3H,0},
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In] [ T E LA (%557 H,0 5k DMA 431 (545, Zn—O0
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HRIE 1RBE (0 TC A 4 1A KA A, R I AN g5 2
Zn(1) &1 o2& A RCAL I, A7 FRSE n] DU e A% (1) DY £
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Wl AR MO 5 A R T TBTC Bk, 241
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Figure 1 Coordination modes and conformations of ligand in com-
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Figure 2 Assemble of a pumpkin-shaped metal-organic nanocage with
cis,cis,cis-conformation ligands
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Figure 3 Construction of (3,18)-connected network based on cis,trans,
trans-conformation ligands and distorted octahedral nanocages
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Figure 4 Gas adsorption isotherms of compound 2
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Figure 5 Excitation/emission spectra of the free H;TBTC ligand and

compounds 1~2 in the solid state at room temperature
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