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The work presented in this dissertation investigéte use of various alkali metal
aggregates as secondary building units, SBUs himifdrmation of extended framework
materials. Three main avenues of research have beglied, which each consider
different approaches to better understand thisdéamaterials.

The first topic is concerned with the manipulatiohextended supramolecular
structure of lithium aryloxide complexes using eitlself-assembled mixed-anion species
or solvent additives (Chapters 2 and 3). Our groap previously shown that molecular
cage aggregates afblock metal complexes can successfully be utilizsdSBUs to
direct network assembly. For example, tetramerlzaces of specific lithium aryloxides
may be designed such that each metal center hagla spen site for coordination to a
Lewis base. In turn, employment of a ditopic linkesults in these aggregates acting as
tetrahedral nodes to for8D diamondoid, and related lower dimensionalityypars.
Another level of sophistication to these systemgresented here through the control of

the number of metal atoms within each aggregate ey act as points of network
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extension. A set of zero-, one-, two-, and threeafisional materials have been
synthesized by systematically varying the stoictetm of the two components, 2,4,6-
Mes-CgH,OLi (ArOLi) and MeN(CH,).OLi (ROLI), within single aggregates while
using 1,4-dioxane (diox) as a ditopic linker. Theomoleptic complex
[{(ArOLi) 4-(diox),} E3(diox)}y forms a 3D diamondoid extended structure, whes®,_
cubanes act as tetrahedral nodes. Attempts tonedlyoalter the dimensionality of the
network through the sequential replacement of Ar@aitices by potentially chelating
ROLi units have succeeded. The mixed-anion complexe
[{(ROLi)(ArOLi) s-(dioxX); s} E1/2(CsH14)]y and  [(ROLi}(ArOLi),-(diox)]ly, adopt 2D
hexagonal net and 1D chain structures, respectialythermore, the two complexes
[{(ROLI) 3(ArOLi) 3-(diox) s}(CeH14)]¥y and [(ROLi}(ArOLi)-(diox)ogy both form
unusual 0D molecular dumbbell structures in thedsslate. Incorporation of multiple
ROLi units in the mixed-anion complexes not onlgulés in reducing the number of
possible sites for polymer extension through clahatout also changes the aggregation
state of the building block from tetrametallig@j units to hexametallic kDg units.

The second area of investigation explores the mtde@aggregation and extended
network chemistry of substituted aryloxide ligamig€ombination with the heavier alkali
metals Na, K, Rb, and Cs (Chapters 4-6). In pddicuve reasoned that aggregates
containing the larger alkali metals were appealtcapdidates as SBUs for high-
connectivity systems since they should allow midtigites for network extension
(increased metal solvation), leading to interestngovel network topologies. Ring and
cage aggregates containing the large alkali met@tigssium or rubidium have proven to

be excellent building blocks for the creation ofjiticonnectivity nets, as demonstrated



John Jacob Morris
by their use as septahedral and nonahedral nodgislighits from this work include the
characterization  of  [(4-Cl-2,6-MeC¢H,OK)-(dioxane)gy and  [(2,4,6-Me-
CeH20K)s-(dioxane]y, which form two new types of 7-connected nets, af@}Pr-
CsH4ORDb)-(dioxane) sly, which is the first ever example of a 9-connectet

An expected finding during the study of the potassi2iert-butylphenoxide
system was the encapsulation of molecular watéders K;Os hexameric drum, forming
[{(2- tBu-CsH4OK)sE (H-0)}-(dioxane)]y. Encapsulation of neutral molecules within
alkali metal aggregates is rare. The scope anceaaiushis unusual behavior was studied
in detail (Chapter 5).

The final part of the dissertation explores the tisgais of organometallic
polymers assembled from catipninteractions (Chapter 7). The objective was ttizati
ferrocene, the prototypical metallocene, as a agulinear, ditopicp-linker to bridge
between preformed alkali metal aggregates The amatibn of M(HMDS), where M =
Na, K, Rb, Cs, with ferrocene gives rise to oneafigional polymeric chains of dimeric
ring amides bridged through ferrocene. In addititve, rubidium and cesium analogues
have close intermolecular agostic interactions wighghboring chains, such that the
supramolecular structures may be considered aglimwensional #4nets. These studies
demonstrate that catigminteractions can be used to rationally build egdezhnetworks

using appropriate conditions.
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3.4[(4-Cl-2,6-Me-C¢H,0Li) 4-(dioxane)-(dmf))y
3.5[(4-Cl-2,6-Me-CgH,0Li) 4+ (dioxane)] y
3.6[(4-Cl-2,6-Me-CgH,0Li),-(dioxolane)]y

3.7 [{(4-Br-2,6-Me-CsH,0Lli),-(dioxane)}{(4-Br-2,6-Me-C¢H,0Li),-(dioxane) s}]
3.8[(4-Br-2,6-Me-CgH,OLi) 4-(dioxane)-(dmf)]y
3.9[(4-Br-2,6-Me-CgH,OLi) 4-(dmf),]
3.10[(4-Br-2,6-Me-CsH,0OLi),:(dioxolane)]y
4.1[(4-Cl-2,6-Me-CgH,ONa)-(dioxane)]y

4.2 [(4-Br-2,6-Me-CgH,ONa)-(dioxane)]y

XXVi



4.3[(4-Cl-2,6-Me-CsH,0K),-(dioxane) gy
4.4(4-Br-2,6-Me-CgH,0K)-(dioxane) g
4.5[(4-Cl-2,6-Me-CsH,ORb)-(dioxane} v
4.6 [(4-Br-2,6-Me-CgH,ORb)-(dioxane) gy
4.7 [(4-CI-2,6-Me-CsH,OCs)-(dioxane)]
4.8[(2,4,6-Me-CsH;0K)s-(dioxane)]
4.9[(2,4,6-Me-CsH,ORb)-(dioxaney]y
4.10[(2,4,6-Mer-CsH20K)-(thf)a]

5.1 [{(2- tBu-CeH4OK)6E (H,0)}-(dioxane)]
5.1, [{(2-tBu-CsH4OK)6E (H,0)}-(dioxane)]y
5.2 [{(2- tBu-CeH4OK)6E (H20)}-(THF)g]

5.3 [{{(2- tBu-CsH,ORDb)E (H20)}-(dioxane)}-(dioxane)k
5.4[{(2-tBu-CsH4ONa)E (H,0)}-(dioxane}]y
5.5 [{{(2- iPr-CsH4OK)6E (H-0)}-(dioxane})}-(dioxane)k
5.6 [(2-iPr-GsH4OK)¢-(dioxaney] v

5.7 [{(2-'Pr-CsH4OK)g-(H20)2}-(dioxane) g v
5.8 [2-'Pr-GsH4ORDb)-(dioxane) gy
5.10[(2-Me-CsH4OK)4-(dioxane)]y
6.1[(4-F-CoH4OK)s-(dioxane)]y
6.2[(4-1-CeH4OK)g-(dioxane)]
6.3[(4-1-CsH4ORDb)s-(dioxane}]y

6.4 [(4-Cl-CsH4OK)3-(dioxane)}

6.5 [(4-Br-CsH4OK),-(dioxane) s)y
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6.6 [(4-Br-CsHsORb)s-(dioxaney]y

6.7 [(4- Pr-GsH4OK),-(dioxane) gy
7.1[{(Me 3Si)NNa},-(Cp.Fe)k

7.2 [{(Me 3Si)NK} »-(Cp:Fe)k
7.3[{(Me3Si)NRb},-(Cp:Fe)k
7.4[{(Me3Si)NCs},-(CpFe)k

7.5[{(Me 3Si),NRb},-(CpFe} ¢-(CHs)odv
7.6 [{(Me 3Si)NCs}-(CpsFe) s(CrHg)lv
7.7 [(MesSiyNK-(Tol)],

7.8 [{(Me 3Si),NCs}»-(Tol)]x

7.9 [K-(CpaFe)-(Tol);] [Mg(HMDS)3]
7.10[{Na(Fcpz)}-{Na(DME)3}] «
7.11[K(Fcpz)-(DME}]y
7.12[Rby(Fcpz)-(DME}]y
7.13[Csy(Fcpz)-(DMEY]y

7.14[{Me 5Si)NK}- (‘Bu-CsHs)]»
7.15[{Me 3Si);NK}- (Me 3-CeHa)]2
7.16[{K-((C 6He)2Cr)2} {Mg(HMDS)3} I

7.17[{K-((C ¢He)-Lr)1.5(Mes)} {Mg(HMDS) 3} 1«
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