Introduction

Crystalengineeringthe predictionandsynthesiof crystalstructuredy carefulselectionof reactantssolventsandconditions,hasgrownin popularityoverthelastdecades
Thoughmanycrystalstructureobtainedthroughcrystalengineeringhavebeenpublishedn thelastyears,a precisepredictionof the self assemblyprocessess still difficult,

If notimpossible The self assemblycanbe controlledthroughthe useof secondanpuilding units (SBUs),coordinationcompoundghat canbe analyzedasan intermediate
of thereaction,andthrougha goodunderstandin@f the propertiesof the usedorganiclinker moleculesthe ligands Oneexampleof crystalengineerings presentedere
The ditopic ligand 3-(4-pyridyl)-acetylacetondHacacPy was usedto createtwo SBUSs, for which further coordinationwas then attempted 3-(4-pyridyl)-acetylacetone
featurestwo coordinationsiteswith distinct propertiesthat allow a targetedcoordinationto certainmetal cations The soft pyridyl N can coordinateto equally soft metal
cations,in this caseZn(ll), while the hard,chelatingoxygenatomsof the acetylacetoneanbe coordinatedo hardemetalcationslike Al(lll) or Fe(lll), afterdeprotonation
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Figure 1. Schematic depiction of the synthetic procedures performed to obtain the target compound. Figure 2: Schematic depiction of the performed reactions to obtain the target compound.

In principle, the frameworkmay be synthesizedria two routes howeverproductcan only be obtainedfor one method The chelatingcoordinationof the oxygensite of
HacacPyequiresa prior deprotonationThisis usuallyperformedoy addinganadequateamountof amild base(e.g. NaHCO;) to theligand solutionbeforecoordination
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Table 1: Crystaldataof MOF(Al,Znl,) similar Intensity patterns
) Empirical formula C,oHy ALCLIEN;OsZ N, Figure 4: Comparison of powder patterns of Fe-MOFs featuring andunit Ce” paramete IS
MoK It 2.784 e LWt ik Sreen 1 Ceronerzere: 4o
"’< H000) 4800 show the same reflexes both concerning position and intensity. Table 2:Compar|somf unit cellsof all obtalnet-zb-ompounds
P! Scarrange(* ) / ° 1.670/25.936 Comparison to a simulated powder pattern from a single crystal Crystalsystem Monoclinic
of FeZn,(acacPy);l; (dark blue) confirms the structure of all Spacegroup(no.) 12/a (15)
Rt 0.0681 measured samples. The shift between simulation and
_ . . T/K 100(2)
wRy(all/obs) 0.1608/0.1469 experimental patterns can be attributed to the different
. - _ temperatures (SCXRD: 100 K, XRPD: ambient Temp.) Compound MOF(ALZnGl MOF(AlLZnB)  MOF(ALZn)
Figure 3 (a-c): Depictions of the crystal structure of MOF(Al,Znl,). a: Viewed | R, (all/obg 0.0742/0.0563 _ _ _ A 26 .626(2 26.802(2 27 259(2
along the b-axis, showing the name giving ladder motive. b, c: Viewed along the GOF ori2 1.051 A Sma” Increasein size can be a 626(2) 802(2) 252(2)
c-axis showing the tunnel motive containing the solvent molecules (tunnel motive _ ' ] b/A 13.7515(7) 13.8103(3) 13.8519(8)
including solvent molecules, single polymer molecule extended along the c-axis.) Diff. peakthole [e/A%]  2.614 &-1.696 observedfor the different structures c/A 27.2123(15)  27.3069(16) 27.7528(16)

IN correlationto the size of the used ife 111.2460(10) 110.1330(10) 109.5680(10

The crystalstructurewasobtainedon a Bruker APEX Diffractometerandsolved

NN,

using SHELX. Refinementof the structuremodel was hamperedby the large metal anions as well as the used Zéﬁ;oun ool TVoR R 2ne | MORFe s
amount of solvent moleculesinside the framework, and remaining electron halides The isomorphismis also % 26.3455)  26540(4)  27.0136(18)
densityaroundthe heavyatoms,especiallyiodine 25 restrainswere introduced retainedwhenswitchingthesolvents /A 136113(17)  13.694(2) 13.87460(10
to refine mostof the solventmoleculesanisotropicallywhile attaininga sensible usedduring the crystallizationfrom ¢/ s Tabaatr 108 oei00td
structuralmodel dichloromethanéo chlorobenzene V /A3 9.057(2) 9.296(3) 9.743.8(12)

Conclusion

Throughcrystalengineeringwe wereableto createa setof previouslyunknowncoordinationcompoundsThe six obtainedcompoundsreall isomorphouscrystallizingin
aonedimensionalA | a dobrdornfation Theisomorphisnof the compoundsvasaffirmed both by singlecrystalX-ray diffraction aswell aspowderX-ray diffraction. The
crystallizationexperimentsvereperformeausingtwo differentsolvents DCM andchlorobenzeneSincethe powderpatternof all compoundsreidentical,regardles®f the
usedsolvents,we canassumehatthe incorporatedsolventsdo not affect the coordinationpolymer,and canbe exchangedvithout destroyingthe structure While we only
Investigatedthe crystallizationfrom two different solvents,it seemsreasonabldéhat other solventscan be containedin the samecrystal structure While two principle
synthesigoutesarereasonablandwereattemptedpnly oneof theroutesyieldedthe product,showingoncemoretheimportanceof clevercrystalengineering
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