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Abstract

Abstract

In this work, 20 coordination polymers have been designed and synthesized with Mn(II),

Zn(I), Cu(II) ions and carboxylic acid ligands by solvent-thermal syntheses, diffusion

syntheses and other methods, and the structures and properties of the crystals have also been

characterized. The influences of solvents, ligands and metal ions on the assembly rules of

coordination polymers have been systematically discussed. The thesis includes the following

five parts:

1.

Two supramolecular isomers of Mn(II) thiophenedicarboxylate coordination polymers
(MMn1 and MMn2), have been synthesized respectively with or without ethanol in the
solvent at the same temperature. Magnetic measurements of MMn1 and MMn2 show the
antiferromagnetic interactions between the Mn(II) ions.

Nine coordination polymers of metal ions and Hxtdc have been synthesized. The results
indicate that becsuese of the similar structure and property of DMA and NMP, same
structures were obtained in thiophenedicarboxylic acid reaction systems. Magnetic
measurements of MMn3 show the antiferromagnetic interactions between the Mn(II) ions.
Thermodynamic properties measurements show the good thermal stability of MCul and
MCu2.

Four coordination polymers (MZn4, MZn5, MZn6 and MZn7) have been synthesized with
Zn(NOs), and carboxylates ligands with different shapes (H,bpdc and1,4-H,ndc:
differerent linearity, Hyip: bent, Hsbtc: triangle) at the same temperature and solvent.
Becauese of the various shapes of ligands, various of SBUs are obtained, and further more
form to various network with ligands.

Two different coordination polymers (MMn6 and MZn8) have been synthesized by H,tdc
and different metal ions at the same temperature and solvent. The results indicate different
matal ions with different ions radii and coordinated behavior redult in different
metal-organic-frameworks.

Three porous coordination polymers (MZn9, MZn10 and MZn11) which have novel
topology structures have been synthesized with Zn(II), Hotde and Hsbte. Solid chirality

measurements of MZn9 show the product of positive conformation is main product.

Key Words: Coordination Polymers, Assembly Rules, Crystal Structures
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Hatde 2,5-thiophenedicarboxylic acid (2,5-BEWy — HI& )
H,ip isophthalic acid ([A]2K — HI&)

1,4-Hondc | 1,4-naphthalenedicarboxylic acid (1,4-2%5 — H&)
H.bpde | 4,4’-bipheledicarboxylic acid (4,4 -2k FFR)
Hsbte 1,3,5-benezetricarboxylic acid (37K = HIiR)
NMP N-methyl-pyrrolidone (N-H JEALE A D

DMA N,N-dimethylacetamide (N,N- " F3& Z W)
DMF N,N-dimethylformamide (N,N- 3 FT [ fiz )

DMSO Dimethyl sulfoxide (— VA

Py pyridine CHLIE)

MMn1 [Mn;(tdc),(dmf), ],

MMn2 [Mns(tdc)s(dmf)s],

MMn3 [Mn(tdc)(po-dma)],

MMn4 [Mn(tdc)(uz-nmp) ],

MMnS [Mn(tdc)(pa-dmso)],

MMn6 {I{Mns(tdc)3;(H20);dioxane]- 2DIOXANE},
MZn1 {[Zn,(tdc)>(dma),]- 2DMA-H,0},

MZn2 {[Zny(tdc)2(nmp),]-2NMP-H,0},,

MZn3 [Zn,(tde)2(py)2]n

MZn4 {[Zn3(bpdc)s;(nmp),]-4NMP},

MZn5 {[Zn(1,4-ndc)(H,O)]'NMP},

MZn6 {[Zn40(ip)s(nmp)(H20)]- 2NMP3,

MZn7 {[Zn>(OH)(1,3,5-btc)(nmp)(H,O0)]-NMP},
MZn8 {[Zn3(tdc)3(H,0),]-2.5DIOXANE},,
MZn9 {[Zno(tdc)s(OH)s(NH3)s]:8DMF},

1




A RACE A ST

MZn10 | {[Zns(OH)x(tdc)s]-2H,0},
MZnll | {[Zns(1,3,5-btc),(nmp)s]-2NMP},
MCul | {[Cu(tdc)(H,0)] DMA},

MCu2 | {[Cu(tdc)(H,0)]-NMP},

MCu3 | [Cu(tde)(NH3),],
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