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Introduction

Coordination Polymers (CPs) and Metal-Organic Frameworks(MOFs) have been an attractive field of current investigation due to their promising applications [START_REF] Furukawa | The Chemistry and Applications of Metal-Organic Frameworks[END_REF][START_REF] Wang | Metal-Organic Frameworks as a Tunable Platform for Designing Functional Molecular Materials[END_REF] in several fields ranging from in gas adsorption, 1 separation 3 and storage [START_REF] Barea | Toxic Gas Removal -Metal-Organic Frameworks for the Capture and Degradation of Toxic Gases and Vapours[END_REF] , to catalysis [START_REF] Nandasiri | Separation, and Catalytic Properties of Densified Metal-Organic Frameworks[END_REF] and biomedicine. [START_REF] Horcajada | Metal-Organic Frameworks in Biomedicine[END_REF] Their crystalline frameworks, holding intriguing structures, depend mainly on the linkers/ligands and/or the metal ions. In particular, dicarboxylates, such as terephthalic acid (benzene-1,4-dicarboxylic acid=H 2 BDC) and its derivative, 2,5-dihydroxy terephthalic acid (2,5-dihydroxy benzene-1,4dicarboxylic acid=H 4 DOBDC), have been successfully used to build for the synthesis of stable three-dimensional (3D) MOFs such as MOF-5, [START_REF] Eddaoudi | Design and Synthesis of an Exceptionally Stable and Highly Porous Metal-Organic Framework[END_REF] MIL-53, 8,9 MIL-100., [START_REF] Latroche | Hydrogen Storage in the Giant-Pore Metal-Organic Frameworks MIL-100 and MIL-101[END_REF][START_REF] Jeremias | MIL-100(Al, Fe) as Water Adsorbents for Heat Transformation Purposes-a Promising Application[END_REF] Furthermore M 2 (m-DOBDC) and M 2 (DOBDC) (M II = Mn, Fe, Co, Ni) ), showing have been shown to be highly porous MOFs, with BET surface area ranging from in the 1102 m 2 /g (Mn 2 (DOBDC) -1349 m 2 /g (Mn 2 (m-DOBDC) [START_REF] Kapelewski | Ni) Metal-Organic Frameworks Exhibiting Increased Charge Density and Enhanced H 2 Binding at the Open Metal Sites[END_REF] range and, noteworthy, for constructing luminescent MOFs [START_REF] Zhang | Highly Luminescent and Thermostable Lanthanide-Carboxylate Framework Materials with Helical Configurations[END_REF][START_REF] Allendorf | Luminescent Metal-Organic Frameworks[END_REF] with lanthanide ions such as [Ln 2 (DOBDC) 3 (DMF) 4 ]DMF [START_REF] Nayak | A Series of Three-Dimensional Lanthanide MOFs: Observation of Reversible Structural Changes Controlled by Solvent Desorption-Adsorption, and Magnetic Properties[END_REF] (Ln = La,Ce, Pr, Nd, Gd) have been reported. Lanthanide MOFs/CPs, [START_REF] Allendorf | Luminescent Metal-Organic Frameworks[END_REF][START_REF] Bünzli | Lanthanide-Containing Molecular and Supramolecular Polymetallic Functional Assemblies[END_REF] hereafter i.e. Ln-MOFs, are of great interest for their applications as OLEDs, [START_REF] Kuriki | Plastic Optical Fiber Lasers and Amplifiers Containing Lanthanide Complexes[END_REF] sensors [START_REF] Liu | Function-Oriented: The Construction of Lanthanide MOF Luminescent Sensors Containing Dual-Function Urea Hydrogen-Bond Sites for Efficient Detection of Picric Acid[END_REF] and in biomedical analyses and cell imaging. [START_REF]Lanthanide Luminescence for Biomedical Analyses and Imaging[END_REF][START_REF] Rocha | Lanthanide Organic Framework Luminescent Thermometers[END_REF] A strategy for the sensitization of Ln-MOFs is to incorporate π-conjugated organic molecules as suitable linkers, acting as antennas. With this view, fluorinated linkers have attracted increasing attention have been widely investigated, as since these compounds are supposed to show enhanced adsorption and luminescence properties [START_REF] Yang | Fluorous Metal-Organic Frameworks for High-Density Gas Adsorption[END_REF][START_REF] Yang | Crystallographic Observation of Dynamic Gas Adsorption Sites and Thermal Expansion in a Breathable Fluorous Metal-Organic Framework[END_REF][START_REF] Hulvey | Hydrogen Storage in a Highly Interpenetrated and Partially Fluorinated Metal-Organic Framework[END_REF][START_REF] Zhang | Fluorous Metal-Organic Frameworks with Enhanced Stability and High H 2 /CO 2 Storage Capacities[END_REF][START_REF] Chen | Enhanced Near-Infrared-Luminescence in an Erbium Tetrafluoroterephthalate Framework[END_REF] as well as improved luminescence [START_REF] Chen | Enhanced Near-Infrared-Luminescence in an Erbium Tetrafluoroterephthalate Framework[END_REF] compared to than CPs with classical linkers, due to the fact that C-H vibrational quenchers are not present. [START_REF] Han | Luminescence and White-Light Emitting Luminescent Sensor of Tetrafluoroterephthalate-Lanthanide Metal-Organic Frameworks[END_REF] quenching, which is typically an IR quencher, is not present. 2,3,5,6 tetrafluoroterephthalic acid Very recently we have reported on the ability of 3,6-disubstituted-2,5-dihydroxy-1,4benzoquinone derivatives, [START_REF] Atzori | Thiophene-Benzoquinones: Synthesis, Crystal Structures and Preliminary Coordination Chemistry of Derived Anilate Ligands[END_REF][START_REF] Atzori | Halogen-Bonding in a New Family of Tris(Haloanilato)Metallate(III) Magnetic Molecular Building Blocks[END_REF][START_REF] Atzori | Hydrogen-Bonded Supramolecular Architectures Based on Tris(Hydranilato)Metallate(III) (M = Fe, Cr) Metallotectons[END_REF][START_REF] Atzori | Switching-on Luminescence in Anilate-Based Molecular Materials[END_REF][START_REF] Atzori | Structural Diversity and Physical Properties of Paramagnetic Molecular Conductors Based on Bis(Ethylenedithio)Tetrathiafulvalene (BEDT-TTF) and the Tris(Chloranilato)Ferrate(III) Complex[END_REF][START_REF] Atzori | Complete Series of Chiral Paramagnetic Molecular Conductors Based on Tetramethyl-Bis(Ethylenedithio)-Tetrathiafulvalene (TM-BEDT-TTF) and Chloranilate-Bridged Heterobimetallic Honeycomb Layers[END_REF][START_REF] Ashoka Sahadevan | Synthesis and Physical Properties of Purely Organic BEDT-TTF-Based Conductors Containing Hetero-/Homosubstituted Cl/CN-Anilate Derivatives[END_REF] hereafter called also known as anilates, to construct 2D layered architectures [START_REF] Mercuri | Recent Advances on Anilato-Based Molecular Materials with Magnetic and/or Conducting Properties[END_REF][36][START_REF] Abrahams | Coordination Polymers of 2,5-Dihydroxybenzoquinone and Chloranilic Acid with the (10,3)-A Topology[END_REF][START_REF] Murase | Mixed Valency in a 3D Semiconducting Iron-Fluoranilate Coordination Polymer[END_REF][START_REF] Kitagawa | Coordination Compounds of 1,4-Dihydroxybenzoquinone and Its Homologues. Structures and Properties[END_REF] with lanthanides [START_REF] Kingsbury | Square Grid Metal -Chloranilate Networks as Robust Host Systems for Guest Sorption[END_REF][START_REF] Abrahams; Grannas | Synthesis, Structure and Host-Guest Properties of (Et 4 N) 2 [Sn IV Ca II (Chloranilate) 4 ], a New Type of Robust Microporous Coordination Polymer with a 2D Square Grid Structure[END_REF][START_REF] Benmansour | Solvent-Modulated Structures in Anilato-Based 2D Coordination Polymers[END_REF][START_REF] Gómez-Claramunt | Tuning the Structure and Properties of Lanthanoid Coordination Polymers with an Asymmetric Anilato Ligand[END_REF][START_REF] Benmansour | Effect of the Lanthanoid-Size on the Structure of a Series of Lanthanoid-Anilato 2-D Lattices[END_REF][START_REF] Abrahams | Gas Hydrate-like Pentagonal Dodecahedral M 2 (H 2 O) 18 Cages (M = Lanthanide or Y) in 2,5-Dihydroxybenzoquinone-Derived Coordination Polymers[END_REF][START_REF] Abrahams | Dihydroxybenzoquinone and Chloranilic Acid Derivatives of Rare Earth Metals[END_REF] . and The light-harvesting capability of the heterosubstituted 3-chloro-6-cyano-2,5-dihydroxybenzoquinone ClCNAn 2-, [START_REF] Atzori | Switching-on Luminescence in Anilate-Based Molecular Materials[END_REF] the first heterosubstituted ligand in the anilate family, towards NIR emissive Er III , Yb III and Nd III ions, [START_REF] Ashoka Sahadevan | Nanosheets of Two-Dimensional Neutral Coordination Polymers Based on Near-Infrared-Emitting Lanthanides and a Chlorocyananilate Ligand[END_REF] was highlighted yielding 2D [Ln 2 (ClCNAn) 3 (DMF) 6 ]•(DCM) x } n (Ln III = Yb(x = 0), Nd, and Er (x = 2)) CPs. Interestingly these 2D CPs have been delaminated to produce ultrathin nanosheets with lateral sizes and thicknesses in the micrometer and nanometer range, respectively of the micrometer scale and up to the monolayer and bulk/nanosheets photophysical properties have been investigated. Nanosheet technology is a challenging task, despite the ongoing research on bulk MOFs/CPs, for luminescent sensing applications. since they Nanosheets show high surface/thickness ratio leading to with larger surface areas than the corresponding bulk-MOFs/CPs with several and more accessible active sites available to interact with target analytes (including metal ions, organic solvents, etc.) and therefore to realize provide fast-response luminescent sensors with high sensitivity highly sensitive and fast-response luminescent sensors, mainly when compared with. Furthermore, suspensions of these MOFs/CPs can be easily obtained in water or other organic solvents, with the possibility of their deposition on solid substrates for developping ultrathin nano-devices. nanosheets can be easily dispersive in water or other organic solvents and can be easily deposited to fabricate ultrathin nano-devices. even though Note that robust and crystalline sheets-like 2D nanomaterials [START_REF] Xu | Ultrathin 2D Rare-Earth Nanomaterials: Compositions, Syntheses, and Applications[END_REF] are required in order to be successfully used as reliable nanoplatforms for biomedical (drug delivery) [START_REF] Zhang | Mini eview : Nanosheet Technology towards Biomedical Application[END_REF][START_REF] Cui | A Luminescent Mixed-Lanthanide Metal-Organic Framework Thermometer[END_REF][START_REF] Zhao | Drug Delivery System Based on Near-Infrared Light-Responsive Release of Dexamethasone To Inhibit Inflammation and Treat Molybdenum Disulfide Nanosheets Controls the High-Efficiency Osteoarthritis[END_REF] and sensing applications [START_REF] Xiaoxiong | Eu 3+ -Postdoped UIO-66-Type Metal-Organic Framework as a Luminescent Sensor for Hg 2+ Detection in Aqueous Media[END_REF][START_REF] Xu | Metal-Organic Framework Nanosheets for Fast-Response and Highly Sensitive Luminescent Sensing of Fe 3+[END_REF] Even though the Ln III salt/ClCNAn 2-/carboxylate ligand stoichiometric ratio in the reaction is 2:1:1, the formula ratios are 2:2.5:0.5 for 1 and 2:2:1 for 2 respectively, indicating that the anilate ligand has a stronger affinity towards Ln III than the carboxylate ligand one. A summary of crystallographic data for compounds 1-2 is reported in Table S2, Experimental Section, SI.

Despite the fact that Although the coordination modes of DOBDC 2-and F 4 BDC 2-are the same, the shape of the 2D layers is different. In the case of DOBDC 1c,2c, for compound 1 and 2, respectively) can be calculated from the crystal structure [START_REF] Ashoka Sahadevan | Nanosheets of Two-Dimensional Neutral Coordination Polymers Based on Near-Infrared-Emitting Lanthanides and a Chlorocyananilate Ligand[END_REF] (see Section S1 in SI). These parameters ( and ) along with the Miller Indices of the exfoliation plane ( ) of 1-2 compounds, are summarized in Table 1.

In compound 1, the coordinated DMSO molecules are overlapped/interpenetrated with the neighbor layers, the overlapping interlayer distance has to be considered to determine the number of layers, taking into account from the thickness of the exfoliated sheets. The height of a monolayer ( ) and the interlayer distance ( ) can be easily calculated from the crystal structure (Figure 1c). The number of layers ( ) of an exfoliated sheet 2D crystal slab of thickness h can thus be calculated as:

However, in compound 2, DMSO molecules are not overlapped like in compound 1 (Figure 2c). Hence, is equal to , the number of layers ( ) of an exfoliated sheet a 2D crystal slab of thickness can thus be calculated as:

A summary of Miller Indices of the exfoliation plane ( ), height of a monolayer ( ), and interlayer distance ( ) of 1-2 layered compounds is reported in Table 1. for compounds 1-2.

(MOVE TO SI as Section 1) 

Synthesis and Morphological Characterization of 1-2 Nanosheets.

To confirm the formation of delaminated 1-2-NS, AFM and HR-TEM measurements were carried out to examine their morphology. 3-NS (Yb-Homoleptic CP nanosheets, vide supra) were also synthesized as reference. 1-3-NS isopropanol suspensions were deposited on Si/SiO 2 substrates and were analyzed by AFM. AFM characterization of dropcast suspensions, obtained by crystal sonication, revealed the 2D nature of the compounds (Figure 3). Micrometer-sized nanosheets were obtained with heights ranging from one to eight in number of layers (see Table 1 and Section S1). Monolayer-thick portions of nanosheets were shown in 2-NS (Figure 3b). In 3-NS reference, the interaction of the AFM tip with the nanosheets resulted in some degradation of their surface, which is clearly visible as the one-layer fluctuations in the height profiles depicted in Figure 3f, in agreement with previous findings on 3-NS. [START_REF] Ashoka Sahadevan | Nanosheets of Two-Dimensional Neutral Coordination Polymers Based on Near-Infrared-Emitting Lanthanides and a Chlorocyananilate Ligand[END_REF] TEM images show confirm the presence of very thin overlapped sheets for both 1-2-NS samples (Figure 4, a-b). The contrast of the TEM images indicates that the layers are very thin.

High resolution images for 1-2-NS are reported in Figure 4 along with the reference 3-NS (Figure 4c-f). Well defined lattice fringes with interplanar average distances of, and 3.0 Å, 2.6 Å and 1.8 Å, were observed for both compounds which can be ascribed to the reticular planes (3 0 0) at 2.98 Å, (0 6 0) at 1.80 Å and (-3 2 0) at 2.6 Å for 1 and (1 -3 3) at 2.98 Å and ( 2 ones. [START_REF] Ashoka Sahadevan | Nanosheets of Two-Dimensional Neutral Coordination Polymers Based on Near-Infrared-Emitting Lanthanides and a Chlorocyananilate Ligand[END_REF][START_REF] Abhervé | Graphene Related Magnetic Materials: Micromechanical Exfoliation of 2D Layered Magnets Based on Bimetallic Anilate Complexes with Inserted [Fe III (Acac 2 -Trien)] + and [Fe III (Sal 2 -Trien)] + Molecules[END_REF][START_REF] Benmansour | Nanosheets of Two-Dimensional Magnetic and Conducting Fe(II)/Fe(III) Mixed-Valence Metal-Organic Frameworks[END_REF] Lattice fringes are rarely observed in MOF-based nanosheets [START_REF] Bernal | Luminescent Transition Metal Dichalcogenide Nanosheets through One-Step Liquid Phase Exfoliation[END_REF][START_REF] Zhao | Ultrathin 2D Metal-Organic Framework Nanosheets[END_REF][START_REF] Lebedev | First Direct Imaging of Giant Pores of the Metal-Organic Framework MIL-101[END_REF] , due to their instability under the irradiation exposure.

The successful delamination of 1-2 CPs to obtain 1-2 NS was further confirmed for both samples by powder x-ray diffraction (PXRD of nanosheets, bulk and theoretical patterns, calculated by CIF data are reported in Figure S6) as the diffraction peaks associated with the exfoliation plane (i.e. 1-11 and -101 for compound 1 and 2, respectively), was found to significantly decrease or disappear in the NS PXRD patterns, compared to the bulk ones.

Furthermore 1-2 NS PXRD showed that the crystallinity of the bulk CPs was preserved after the exfoliation, but generally with peaks of lower intensity in the nanosheet patterns than the bulk ones. 

Photophysical Studies

a. Intrinsic photophysical properties of bulky sized 1-2. Diffuse reflectance measurements

revealed broadband absorption across the 350-750nm spectral range in crystals of 1-2(Figure 5a)

which was ascribed mainly to ligand-centered absorption in theClCNAn , where the role of the dianionic ligands could be singled out. Some evidence of efficient Yb 3+ emission sensitization by photoexcited ligands (antenna effect) [START_REF] Bünzli | On the Design of Highly Luminescent Lanthanide Complexes[END_REF] was provided by the fact that lanthanidecentered emission dominate over the ligand-centered emission in both heteroleptic compounds, as can be easily deduced from the Vis/NIR signal amplitudes (Figure 5c,d). As a result of the much smaller quantity of material investigated in the nanosheet suspensions, PL signals collected in 1-2-NS were considerably lower than those of the corresponding crystals.

Transient PL studies showed that the ligand-centered emission is very short lived (< 30 ps, resolution limited) in both compounds 1-2 (Figure 5e), whereas in the Ph 4 P salts the dianionic ligands exhibit relatively long PL lifetimes ranging in the nanosecond time scale (Figure 5f).

These findings were ascribed to the heavy-atom effect induced due to the lanthanide ions, leading to heavy-atom effect/ultrafast intersystem crossing (ISC). [START_REF] Quochi | Ultrafast Dynamics of Intersystem Crossing and Resonance Energy Transfer in Er(III)-Quinolinolate Complexes[END_REF] Last, NIR PL decay transients at ~1 m wavelength revealed nearly monoexponential decays of sensitized Yb III ions with characteristic times of a few microseconds in both compounds 1-2 (Figure 5g). Microsecond PL lifetimes were partly ascribed to vibrational quenching of the lanthanide emission acted by the C-H groups of the coordinated DMSO molecules. It was not possible to single out the contribution of DMSO molecules to the lanthanide nonradiative decay due to the lack of an isostructural CP where DMSO molecules is replaced by another solvent not bearing C-H groups. Besides, theoretical studies of vibrational quenching by DMSO molecules are still unavailable.

Multiexponential decays with shorter average lifetimes were found in the corresponding nanosheet suspensions, which could be attributed (i) to an increase in lanthanide non radiative recombination centers within the crystal structure as a result of the exfoliation process, and (ii) to solvent-related additional vibrational quenching of the lanthanide emission, as previously discussed for 3-NS. in the benzene ring were selected. Here, the photophysical response of the nanosheets was analyzed using a PL multiprobe approach under pulsed photoexcitation, where not only the integrated PL signal (i.e.,

) was used as optical probe, but also the initial PL signal ( ) and the PL lifetime . For a multiexponential decay function, coincides with the amplitude-weighted average of the characteristics times of the single exponential components (see Experimental Section). In fact, the overall PL quantum yield of the Ln III coordination compounds can be written ad , where is the lanthanide sensitization efficiency and is the intrinsic lanthanide PL quantum yield. If the activation time of the NIR PL signal of the lanthanide ions is much faster than its decay time, which is very much often the case, as in these compounds (Figure 5g), the initial PL signal amplitude, , is proportional to , whereas the PL lifetime is always proportional to . Hence, a variation in and can be traced back to a perturbation produced, respectively, in the lanthanide emission quenching and in the antenna effect, hence making the multiparameter analysis of the PL response an effective probe of multiple photophysical processes.

As clearly visible in Figure 6 a-c, addition of various solvents at 1% v/v concentration produced little or no variation in any of the PL parameters, exception made for nitrobenzene, to which the nanosheet suspensions reacted with a reduction in and, simultaneously, in the integrated PL signal. The very weak response observed in was readily interpreted as a negligible sensitivity of vibrational quenching of the Yb III emission to small changes in solvent composition. This is reasonable since the addition of small quantities of different solvents (that is, the analytes) produces only a little variation in the density of vibrational oscillators in the medium surrounding the Yb 3+ ions. [START_REF] Quochi | Near Infrared Light Emission Quenching in Organolanthanide Complexes[END_REF] A sizeable reduction in was observed in both heteroleptic compounds 1-2-NS and in the homoleptic one (3-NS) and could therefore be traced back to a specific excited-state interaction between nitrobenzene and the ClCNAn 2-ligand.

The interaction mechanism was assigned to photoinduced charge-transfer (PCT) [START_REF] Maka | Fluorescent 2D Metal-Organic Framework Nanosheets (MONs): Design, Synthesis and Sensing of Explosive Nitroaromatic Compounds (NACs)[END_REF] from the ClCNAn 2-ligand to nitrobenzene. Owing to the strong electron-withdrawing power of the -NO2 group, nitrobenzene is more electron-deficient than the ClCNAn 2-ligand; this results in an electronic level alignment where the lowest unoccupied molecular orbital (LUMO) of ClCNAn 2- lies has higher in energy than the LUMO of nitrobenzene, hence so enabling PCT from ClCNAn 2-(photoexcited electron donor) to nitrobenzene (electron acceptor),with consequent loss in Yb III emission sensitization efficiency and reduction in . [START_REF] Maka | Fluorescent 2D Metal-Organic Framework Nanosheets (MONs): Design, Synthesis and Sensing of Explosive Nitroaromatic Compounds (NACs)[END_REF] This interaction mechanism has in fact been widely used in the fluorescence turn-off detection of electron-deficient analytes using fluorescent MOFs. [START_REF] Zhang | A Fluorescent Sensor for Highly Selective Detection of Nitroaromatic Explosives Based on a 2D , Extremely Stable , Metal -Organic Framework[END_REF] It is worth noting that, for fluorescence turn-off to occur with high sensitivity, PCT towards the analyte must be much faster than the ISC process occurring within the CP itself. This is clearly a challenging task as the heavy-atom effect induced by due to the lanthanide greatly accelerates ISC.

In order To evaluate the sensitivity of the PL turn-off process, nitrobenzene titration curves were measured for suspensions of 1-2-NS (Figure 6d-f). Reference titration curve was produced for a suspension of 3-NS to assess the role of the ClCNAn 2-as sole ligand. Increasing the nitrobenzene concentration resulted in a progressive reduction in and integrated PL in all compounds; only a negligible effect was found on for analyte concentrations as large as 4

. Titration curves were fitted with a single exponential decay function

, where represents the signal percentage amplitude, is the nitrobenzene concentration and is the characteristic concentration of the decay. This analysis yielded , or equivalently, low-concentration sensitivities ( ) of ca.

As mentioned before, this moderate sensitivity was ascribed to the ultrafast ISC process at the basis of antenna effect towards the Yb III ions. each other in absorbing the 355-nm laser pump light (Figure 5a), this result hints to an unfavorable energy level alignment between the triplet state of DOBDC 2-and the 2 F 5/2 energy level of Yb 3+ , resulting in inefficient ligand-to-metal lanthanide energy transfer. Besides, the lack of Yb III emission sensitization by the F 4 BDC 2-ligand in 2-NS could be easily understood as a consequence of the large singlet and triplet energies of F 4 BDC 2-(>34000 and >27000 cm -1 , respectively), [START_REF] Lian | A near Infrared Luminescent Metal-Organic Framework for Temperature Sensing in the Physiological Range[END_REF] making both photoabsorption and energy-transfer towards the lanthanide not efficient processes. Conventional photophysical studies on both bulk and nanosheets have been undertaken, highlighting the antenna effect of the heterosubstituted anilate linker and the downsizing effect on the lifetime of the decay process. Due to their robustness, the 2D nanosheets are ideal nanoplatforms to perform advanced photophysical studies by an innovative multiprobe approach, based on the study of small perturbation of lifetime, photoluminescence (PL) and integrate PL, induced by different solvents, both aromatic and aliphatic, bearing electro-withdrawing and electro-donating groups. PL turn-off towards nitrobenzene was observed which can be understood in terms of very efficient ISC process from the anilate to the Yb III center compared to the competitive PCT process from the anilate to nitrobenzene. It is envisaged that the PL turn-off sensitivity could be greatly improved by resorting to CPs bearing electron-rich linkers. In conclusion, these results contribute to the development of research on 2D nanosheets nanomaterials, in particular they show how to design and fabricate robust and crystalline nanosheets and simultaneously give a roadmap, based on advanced multiprobe photophysical studies, towards challenging applications, such as the design of prototype nanoplatforms for sensing and detection of explosives as TNT or picric acid, which represent a philanthropic task of paramount importance for homeland security.
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  crystalline 2D nanosheets of novel heteroleptic2D layered NIR emissive lanthanide MOFs/CPs [Yb 4 (ClCNAn) 5 (DOBDC) 1 (DMSO) 10 ] n .(DMSO) 2 (1) and [Yb 2 (ClCNAn) 2 (F 4 BDC)(DMSO) 6 ] n (2)(ClCNAn 2-= 3-chloro-6-cyano-anilate, DOBDC 2-= 2,5dihydroxy benzene-1,4-dicarboxylate F 4 BDC 2-= 2,3,5,6-tetrafluorobenzene-1,4-dicarboxylate) were successfully obtained.The synthesis and structural characterization of the bulky sized corresponding 2D neutral CPs, with a special emphasis on the lanthanide coordination environment,exfoliation planes and distances between them being clearly identified, were also reported,1-2representing the first examples of heteroleptic lanthanide MOFs/CPs based on anilate and carboxylate ligands. 1-2-NS were fabricated by successful exfoliation of 1-2 bulky sized CPs down to few monolayers and lateral micrometric size have been observed by AFM, while PXRD and HR-TEM measurements clearly showed the preservation of crystallinity upon exfoliation, an indication of the robustness of the 2D nanosheets.
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	CPs, Results and Discussions formulated as Synthesis. Compound 1 was obtained in two steps. First, the one-pot reaction of H 4 DOBDC, KHClCNAn, NaOH and Yb III salts in water afforded a reddish crystalline powder. Small crystals could be analyzed by single-crystal XRD, yet the structure was of poor quality. It revealed, however, that the compound was a dinuclear cationic Yb III complex, with one bridging ClCNAn 2-ligand, two terminal H 3 DOBDC -ligands, ten coordinated water molecules and two chlorine counter-anions (structure not reported). In a second step, this crystalline sample was recrystallized in DMSO to get red crystals of CP 1 (Scheme 1). Compound 2 was obtained in a [Yb 4 (ClCNAn) 2bulk CPs was achieved by adopting a top-down strategy, the well-known sonication-assisted Ph4PBr salt in stoichiometric ratio (vide supra).
	solution method. is performed by using the well-known top-down strategy involving the same way by using H 2 F 4 BDC instead of H 4 DOBDC. The synthetic procedures are reported in the
	traditional sonication-assisted solution method. and 1-2-NS are characterized by Atomic force Experimental Section in SI. The [Yb 4 (ClCNAn) 5 (DOBDC) 1 (DMSO) 10 ] n .(DMSO) 2 (1) and
	microscopy (AFM), powder X-ray diffraction (PXRD) and high-resolution transmission electron [Yb 2 (ClCNAn) 2 (F 4 -BDC)(DMSO) 6 ] n compounds (2) are neutral polymeric 2D porous networks.

5 

(DOBDC) 1 (DMSO) 10 ] n .(DMSO) 2

(1) 

and

[

Yb 2 (ClCNAn) 2 (F 4 -BDC)(DMSO) 6 ] n (2), hereafter 1-NS and 2-NS, are reported. The synthesis, structural characterization and photophysical studies of the corresponding bulky sized 1 and 2, obtained via conventional one-pot synthetic methods, by reacting Yb III ion with ClCNAn 2-, DOBDC 2-or F4BDC 2-organic linkers, shown in Chart 1, are also reported. The choice of the anilate/carboxylate mixed linkers () is crucial for determining either the dimensionality (2D) of the obtained CPs or to produce crystalline and robust nanosheets, a fundamental prerequisite for technological applications. These peculiar features are accomplished taking advantage of the well-known ability of i) the anilate to form 2D networks and the ii) the carboxylate to form stable MOFs (the MILs family, vide supra), respectively. Exfoliation of the fully characterized 1-

  2-, there are two crystallographically independent Yb III Ln III ions with different coordination geometries and therefore two types of cavities inside the 2D layer: hexagonal honeycomb cavities formed by Yb1 and ClCNAn 2-and rectangular cavities formed by Yb2, DODBC 2-and ClCNAn 2-. With F 4 BDC 2-, there is only one independent Yb III ion and one type of square cavity formed by Yb III ,

F 4 BDC 2-and ClCNAn 2-. The thickness of a monolayer ( ) and the interlayer distance ( ) (Figures

Table 1 :

 1 

	Compound			
	1	1-11	12.27	6.82
	2	-101	7.95	7.95

Miller Indices of the exfoliation plane ( ), monolayer thickness ( ) and interlayer distance ( ) of 1-2 layered compounds.

  PL studies revealed a weak ligand-centered emission extending from 650 to beyond 900 nm, which was traced back to the ClCNAn 2-ligand in the presence of solidstate effects, causinga sizeable redshift of the emission. This attribution resulted from the parallel analysis of crystals of [Ph 4 P] 2 [DOBDC], [Ph 4 P] 2 [F 4 BDC], and [Ph 4 P] 2 [ClCNAn]

	2-ligand. At the
	wavelength used for PL excitation (355nm), both ClCNAn 2-and DODBC 2-ligands appeared to

contribute to photoabsorption in 1, whereas F 4 BDC 2-play a negligible role in the photoexcitation of 2. As shown in Figure

5b

, clear evidence of resonant absorption from Yb 3+ ions was collected in crystals of both 1 and 2.

  [START_REF] Bünzli | On the Design of Highly Luminescent Lanthanide Complexes[END_REF][START_REF] Quochi | Near Infrared Light Emission Quenching in Organolanthanide Complexes[END_REF][START_REF] Tan | Quenching of IR uminescence of Erbium, Neodymium, and Ytterbium β-Diketonate Complexes by igand C-H and C-D Bonds[END_REF][START_REF] Monguzzi | Predictive Modeling of the Vibrational Quenching in Emitting Lanthanides Complexes[END_REF][START_REF] Artizzu | Silica Sol-Gel Glasses Incorporating Dual-Luminescent Yb Quinolinolato Complex: Processing, Emission and Photosensitising Properties of the 'Antenna' igand[END_REF] 
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Notes

Crystallographic data for the structures were deposited in the Cambridge Crystallographic Data Centre, deposition numbers 1944824-1944825. These data can be obtained free of charge from The Cambridge Crystallographic Data Centre via www. ccdc.cam.ac.uk/data_request/cif.
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Figure S1 shows the coordination geometry of the two crystallographically independent Yb1 and Yb2 centers in compound 1 and a view of hexagonal and rectangular cavities; the H contacts of