Metal-Organic Frameworks PCL and PSM Reactions Postsynthetic Linking

& POStSV“thEt'C MOdlflcatlonS Presynthetic " Qur trails thus far to achieve PSM of the linkers have
failed.
C02CNH|: o o CO,CH; ”=1=2=3’T_| CO,CHj P\\O\'3‘6}’\:L(’)/ > Mil-53 PCL ;OO'I;eCs:t.s were ran ran.ginglfror? ambient temperature to
_ : 5 N N P in many organic solvents.

Metal Org anic Fram eWOrkS (MOFS) C|)J\/H\)'LC| > m ’ " Successful reaction conditions for synthesis of PCL
= MOFs are a classification of crystalline solids composed of N 1934 /n(/\/o3) . IRMOF-3 (100*C for 18hrs in DMF) were mimicked.
metal clusters connected by organic linkers. CO,CHj S CO,CHj CO,CH, T f’zO

= MOFs are used in catalysis, gas sorption, gas separation ™ Mil-68 PCL
and other purposes due to their incredibly high surface n=1,2,3,4 _Q_ '®)
areas, chemical and thermal stabilities. CozHH H CO,H pr—

" Presynthetic and postsynthetic modification can both be NY\M/\H/N O, NH

used to functionalize the materials, in this case the organic O O + Zn(NO5),6H,0 - & n=1,2.3.4

linkers, which allows for fine tuning of their properties. "

_ o _ CO,H CO,H
Postsynthetic Modification (PSM) — %

= PSM uses the MOFs characteristic of large pore size as a PSM NH,
means to carry out reactions on the already formed MOF, CO,H 7\ C "
— onclusions and further

after the synthesis is complete. NH., - 0 O O NH

= There are several different methods of PSM, but our .
+ Zn(NO4)6H,0 - s CIWCI ‘. I n=1,2,3.4 testin O

experiments rely solely on PSM of functional groups on the
organic linking component . CO,H n=123.4 NH

IRMOE-3 @* = We have successfully synthesized a variety of MOFs with
L n the PCL ligand fully incorporated.
— > = We have failed to create these linkages postsynthetically,
Ligand :;E;?ﬁ"m?'c Modified and in order to tackle this problem, we need to find an
cdmeation Lligand entirely different approach than the deprotection used for
presythetic means.
Metal © @ Metal = We have tested IRMOF-3 and found that its organic
¥ + ligands are connected adjacently rather than across the unit
v A A | _ cell as was the original intent.
ode—. = voes - ' | = o e " The new MOF’s stability been tested, and the linked
% NH, ligands provide little to no added stability in this compound
© 7\ when exposed to air, protic solvents, nor increased thermal
- = = stability.
Postsynthetic - -
Modification - : i
Desired Desired i i . ?H ‘ Further Testlng
Topology MOF = HJ
© 6 o VY ,~ & V= W & * C = Continue testing linking chains of various lengths in order
30 - b4 " ! to find the ideal cross-unit-cell link we desire.
Ab Tl X-ray crystallography of IRMOF-Glu e - Further test prpperties of PC:L M.il-53,.l\./lil-68, and IBMOF
stract TC - - 0 variants, and confirm the chemical identities of the Mil
. TGA with glutaryl linker models PXRD 20/ samples
" One limit on the functional applications of particular " Test for ways to postsynthetically apply these changes.

MOFs are their instability in water and other common
solvents. —— Digested IRMOF = . I SSpp——
. —— Ligand . o-O-0d
" The goal of our research is to create more stable, = 04 f —n— Adsorption A k I d t
. . G 5 —o0—D ti

and therefore, more viable and functional MOFs by o1 esorption cknowile g ements
linking organic components on opposite side of the unit 5 E

<1 . 2 304 *H
cell, providing secondary support to the lattice. . I |] A " \ 2 : , o . _

. 2 u = Special thanks to Min Kim and Seth Cohen for their advice of our
" Pre-Crosslinking ,the method we developed to co, . co > 200 8 . . . .
. _ . . N~ i = project, along with the entire Cohen researching group.
presynthetically incorporate the linkers will be refered = 1 S ] § BETIRMOF-3: 2266m2g R k.
to as PCL. ozt L 1§ BET Glu: 2035m?/g
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