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            Abstract
The synthesis of NU-1000, a highly robust mesoporous (containing pores >2 nm) metal-organic framework (MOF), can be conducted efficiently on a multigram scale from inexpensive starting materials. Tetrabromopyrene and (4-(ethoxycarbonyl)phenyl)boronic acid can easily be coupled to prepare the requisite organic strut with four metal-binding sites in the form of four carboxylic acids, while zirconyl chloride octahydrate is used as a precursor for the well-defined metal oxide clusters. NU-1000 has been reported as an excellent candidate for the separation of gases, and it is a versatile scaffold for heterogeneous catalysis. In particular, it is ideal for the catalytic deactivation of nerve agents, and it shows great promise as a new generic platform for a wide range of applications. Multiple post-synthetic modification protocols have been developed using NU-1000 as the parent material, making it a potentially useful scaffold for several catalytic applications. The procedure for the preparation of NU-1000 can be scaled up reliably, and it is suitable for the production of 50 g of the tetracarboxylic acid containing organic linker and 200 mgâ€“2.5 g of NU-1000. The entire synthesis is performed without purification by column chromatography and can be completed within 10 d.
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                    Figure 1: Structure of NU-1000 and developed post-synthetic modification methods on this platform.[image: ]


Figure 2: The two-step synthesis of the tetra acid ligand for NU-1000 can be accomplished in 3 d with an overall yield of 55% to produce 36 g of H4TBAPy (2) without the need for chromatographic purification.[image: ]


Figure 3: Synthesis of NU-1000 from 2 and ZrOCl2 with benzoic acid as modulator.[image: ]


Figure 4: Equipment setup for a 50-g-scale synthesis of H4TBAPy (2).[image: ]


Figure 5[image: ]


Figure 6[image: ]


Figure 7: Equipment setup for 250-mg-scale AIM modification for Al-AIM (4).[image: ]


Figure 8[image: ]


Figure 9: 1H NMR spectrum of dissolved F3G-SALI.[image: ]


Figure 10: Powder X-ray diffraction data for NU-1000.[image: ]


Figure 11: 1H NMR spectrum of dissolved NU-1000.[image: ]


Figure 12: Scanning electron microscopy (SEM) images of NU-1000.[image: ]


Figure 13: Powder X-ray diffraction data of Al-AIM.[image: ]


Figure 14[image: ]


Figure 15: Powder X-ray diffraction data of F3G-SALI.[image: ]
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