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ABSTRACT

Onenew Co(l11) complex {[CoL ] ,(CH,OH)_} , [HL = format] was prepared
by hydrothermal reaction and structurally characterized. Single crystal X-
ray diffraction analysis revealed that the Co(l11) is six-coordinate by six
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oxygen atoms of six L ligand. Crystal data: triclinic, space group R-3c, a
=8.2379(12) A,b=8.2379(12) A, c=22.353(5) A, . =90°,  =90°, =120°,V

=1313.7(4) A3,Z=2,D=1.684Mgm?.
© 2008 Trade Sciencelnc. - INDIA

INTRODUCTION

Recently, metal-organic frameworks (M OFs) have
drawn much attention because of their intriguing variety
of architecturesand their potentia applicationg*3. The
versdility of carboxylateanionsasunitsfor ligating and
connecting metd centreshasled to extensiveresearch
on the structures and properties of carboxylato com-
plexes. Carboxylatelinkersarethemost important and
widely used bridging ligands for constructing stable
MOFs. Particularly, Yaghi and co-workershavereported
highly porous|RM OFsbuilt from linear dicarboxylate
groupswith varied sturctures®. Highly porousMOFs
have a sobeen built fromtricarboxylatelinkers, aswell
astetracarboxylatelinkerd*®. Recently, Schroder and
co-workers have synthesized aseries of highly porous
MOFsutilizingdifferent Szesof tetracarboxylatelinkers
(biphenyl-3,3',5,5'-tetracarboxylate, terphenyl-
3,3",5,5"-tetracarboxylate, and quaterphenyl -
3,3"" 5,5 -tetracarboxylate), al of which have shown
high hydrogen adsorption capacity®®. Theformat anion
isthesmplest carboxylate, anditsMn(I1), Co(ll), Fe(l1),
Zn(11), and Cu(Il) complexesand their propertieshave
been reported™%. However, to thebest of our knowl-
edge, Insitu hydrothermal synthesisof metal formats
coordination polymersisrard™. Herein, wereport the
hydrothermd synthesisof anew Co(l11) complexingtu.

EXPERIMENTAL

1. Preparation of {[CoL ] (CH,OH).}o

A mixtureof Co(NO,),-6H,O (1mmol), 3-Nitro-
1,2-benzenedicarbyoxylic acid (0.5mmol), DMF
(4mL), CH,OH (4mL) and distilled water (4mL) was
sedledina25mL gainlesssted reactor with Teflonliner
and directly heated to 140°C for two days, then cooled
to room temperatureduring 12 h. Block singlecrystals
wereobtainedin 30%yield.

2. Sructuredeter mation

X-ray single-crystal diffraction datafor the cobalt
complex wascollected on aBruker Smart 1000 CCD
diffractometer at 293(2) K withMo-Ka radiation (A =
0.71073 A) by  scan mode. The program SAINT!2
was used for integration of the diffraction profiles.
Semiempirica absorption correctionswere applied us-
ing SADABS program. All the structureswere solved
by direct methods using the SHEL X S program of the
SHELXTL packageand refined by full-matrix |east-
squaresmethodswith SHEL XL Metd atomsineach
complex werelocated from the E-maps and other non-
hydrogen atomswerelocated in successive difference
Fourier synthesesand refined with anisotropic thermal
parameters on F2. Hydrogen atomsof carbonwerein-
cludedin caculated positionsand refined with fixed ther-
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TABLE 1: Crystallogr aphic data and structurer efinement
summary for thecomplex

Chemical formula Cj;HgC030,; v/ deg 120

Formula weight 665.98 VIA® 1313.7(4)

Crystal system Trigonal Z 2

space group R-3c Digcm™ 1.684

a(Ad) 8.2379(12)  p/mm™ 1.957

b (A) 8.2379(12)) T/K 293(2)

c(A) 22.353(5) RYWR®  0.0295/ 0.0986

aldeg 90 TOt‘j”F‘;”'q“e 3460/268/0.0240
int

B/ deg 90 - -

TABLE 2: Selected bond distances (A) and angles (deg) for
thecomplex
Co(1)-O(1)
O(1)"-Co(1)-O(1)
O(1)*-Co(1)-O(1)
0O(1)-Co(1)-O(1)#5

2.121(2)
88.54(9)
91.46(9)
88.54(9)

0(1)#2-(:(_3(1)-0(1) 91.4:6(9)
O(1)™-Co(1)-O(1) 180.00(13)

Figurel: View of thecoor dination environment of Co(I1I)
ionsinthecomplex

md parametersriding ontheir parent atoms. Crystallo-
graphic data and experimental detailsfor structural
anaysisaresummarized in TABLE 1. Selected bond
lengthsand anglesarelistedinTABLES 2.

RESULTSAND DISCUSSION

Theapplication of the hydrothermal techniqueto
synthetic crystal growth hasbeen used for sometime*4.
Thetitle compound was obtained asan air-stable pink
solid after heated to 140 °C for two days, and Co(II)
hasaprocess of oxidation changingto Co(lll), while
the L comefrom decomposed of molecular of DMF.
Thecomplex crystalizesinthe Trigond symmetry with
space group of R-3c. X-ray single-crystal diffraction
anaysisreved sthat it hasastructure constructed from
two independent CoL, unitswith methanol molecules.
Asshowninfigure 1a, the Co(lll) locatesin adistorted
octahedron geometry, being coordinated with six O
donorsof six L ligandswith the Co—O bond distances
being 2.121(2) A (TABLE 2). Each L Ligand bridges
two Co(l11) centersand each metal center can bere-

garded as a six-connected nod, the whole molecular
formsaneutral threedimensional framework (seefig-
ure 1b). In conclusion, anew threedimensiona metal-
organic framework hasbeen synthesizedinsitu.
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