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creating a thermal energy barrier that is essential to observe SMM and SCM properties. The organization of these Mn(III) building blocks into 1D coordination polymers often helps to align all the distortion axes, that correspond to local easy axes of anisotropy, along a unique direction, and thus may induce SCM properties when the intrachain magnetic interactions are significant. [START_REF] Miyasaka | Magnetic assemblies based on Mn(III) salen analogues[END_REF] Hence, 1 was chosen for use as a new anisotropic building block, and a terephthalate dianion, [tpa] 2-, was chosen as a potentially linear linker (Scheme 1). Although no SCMs have been reported using [tpa] 2-as a linker, a related dianion, pyridine-2,5-dicarboxylate, 2,5-pydc 2- A single crystal X-ray structure determination on 2 (Figures 1 and S1 and S2; Tables 1 andS1) confirms the 1:1 assembly of a 1D polymer of alternating dicationic macrocycles [Mn III (L Pr )] 2+ (from 1) with dianionic linkers [tpa] 2-. The chain crystallizes in the monoclinic space group P2/n with half a Mn(III) macrocycle and half a [tpa] 2-in the asymmetric unit, as well as a disordered water molecule (0.75:0.25) and a half occupancy DMF molecule. The other half of the macrocycle is generated by a 2-fold axis that runs through N1-Mn1-N3, and the other half of the [tpa] 2-is generated by an inversion center located in the middle of the terephthalate ring.

The monoanionic tetradentate macrocyclic ligand provides an equatorial plane to the Mn(III) center, comprising one amino, one amine, and two Schiff base nitrogen donors (Table 1). The shortest Mn-N bond involves the deprotonated amino nitrogen atom (Mn-N1 1.958 Å), while the longest is to the neutral amine nitrogen atom (Mn-N3 2.075 Å). The N 4 O 2 coordination of the Mn(III) centers is completed by two trans coordinated monodentate [tpa] 2-anions, which link the complexes in the chain together. As expected for a Mn(III) metal ion, Jahn-Teller elongation is observed, and it occurs along the Mn-O bonds of these terephthalate linkers (Mn-O1 2.151 Å), resulting in a tetragonal elongation (T = 0.94). [START_REF] Hathaway | Copper(II) ammonia complexes[END_REF] Herein the magnetic properties of the 1D compound 2 are investigated, and those of the Mn(III) building block, [Mn III (L Pr )(NCS) 2 ], 1 have been reinvestigated to check for slow relaxation of the magnetization. The χT product is 3.1 cm 3 K mol -1 for both 1 and 2 at room temperature (Figure 2), which is in excellent agreement with the expected value for one manganese(III) ion (S = 2; g = 2; C = 3.0 cm 3 K mol -1 ).

Along the chain, each [Mn III (L Pr )] 2+ macrocyclic unit is linked to the next by a bis-monodentate bridging terephthalate linker, forming the 1D coordination polymer. Because of the inversion symmetry at the centroid of the linkers, the macrocycles alternate up and down along the chain direction. The 1D polymers pack together efficiently via classical O-H bonds involving the water of crystallization (O30-O2 = 2.952 Å and O30-O50 = 2.732 Å) and nonclassical C-H-bond interactions, some of which involve the DMF of crystallization, O50 (C5′-O2 = 3.422 Å and C9′-O50 = 3.096 Å), resulting in a 3D supramolecular network (Figures S1 andS2, Supporting Information). Unsurprisingly, the Mn•••Mn separation is significantly shorter between chains (7.854 Å) than within a chain (11.418 Å).

Upon lowering the temperature, the χT product is roughly constant until around 50 K (1) and 40 K (2), respectively, when it starts to decrease, reaching minimum values of 1.6 (1) and 2.1 (2) cm 3 K mol -1 at 1.85 K, consistent with the possible combined effects of the magnetic anisotropy intrinsic to Mn(III) metal ions and antiferromagnetic interactions between the macrocyclic units. Using an anisotropic spin Heisenberg a T = average in plane Cu-N divided by average axial Cu-X; T < 1 for axial elongation vs T > 1 for axial compression. [START_REF] Hathaway | Copper(II) ammonia complexes[END_REF] ) and the analytical expression of the magnetization estimated by applying the van Vleck equation [START_REF] Van Vleck | The Theory of Electric and Magnetic Susceptibility[END_REF][START_REF] Bocǎ | Theoretical foundations of Molecular Magnetism[END_REF] in the weak field approximation, [START_REF] Myers | Low-Temperature Magnetization of Cu(NO 3 )[END_REF]44 the susceptibility and magnetization data could be fitted with S = 2, g = 2.03(2), D/k B = -5.0(1) K and, for 1 zJ/k B = -0.25(2) K, whereas for 2 zJ/k B = -0.04(1) K. Interestingly, the antiferromagnetic coupling (J) is weaker for the 1D compound 2 than for the isolated macrocycle 1, indicating that, unfortunately, the [tpa] 2-linker separates the [Mn III (L Pr )] 2+ complexes more efficiently. Both of these fits indicate the presence of the expected magnetic anisotropy of the Mn(III) ion, which is confirmed by the field dependence of the magnetization as the M versus H/T curves do not superimpose at high fields (Figure 2 insets, and Figures S3 andS6, Supporting Information).

The ac susceptibility of macrocyclic Mn(III) building block 1 was measured to check for possible slow relaxation of the magnetization. At 1.85 K, there was no out-of-phase component (χ′′) without an external field applied (Figure S4, Supporting Information). However, when an external dc field is applied, an out-of-phase component is observed (Figure S5, Supporting Information), indicating the presence of slow relaxation of the magnetization in the 1 unit. Unfortunately, the relaxation modes are not visible in the temperature/ac frequency window of measurement, so the slow relaxation time could not be quantified. However, it is promising to see that this new building block is an SMM.

The ac susceptibility of the chain 2 was also measured to check for possible slow relaxation of the magnetization. At 1.85 K, there was no χ′′ component without an external field applied (Figures S7 andS8, Supporting Information).

However, when an external dc field is applied, an out-ofphase component (χ′′) is observed (Figure 3), indicating the presence of slow relaxation of the magnetization, due to the presence of [Mn III (L Pr )] 2+ unit (analogous to 1) in the chain. This time, the relaxation modes are clearly visible in the window of measurement, so the slow relaxation of the magnetization can be quantified, fitting the ac susceptibility data by a generalized Debye model. The temperature dependence of the relaxation time can be fitted to an Arrhenius law with Δ eff /k B = 15(2) K and τ 0 = 7(2) × 10 -8 s (Figure 3, bottom left, Inset). While this compound is a chain from a structural point of view, the observed slow dynamics of the magnetization cannot be attributed to an SCM behavior as the magnetic interactions between the Mn(III) centers through end-to-end terephthalate bridges along the chain are unfortunately negligible, as shown by the analysis of the dc susceptibility (vide supra) and previously reported systems. [START_REF] Sun | Hydrothermal syntheses, structures and properties of terephthalatebridged polymeric complexes with zig-zag chain and channel structures[END_REF] This compound is thus an SMM and not an SCM. Interestingly 2 is a "better" SMM than 1, as for 1 the relaxation modes were not visible in the experimental window of measurement.

In conclusion, the ac susceptibility of the Mn(III) macrocycle 1 was measured and revealed that it has potential for use as an SMM building block in the synthesis of SCMs. As a first step to test its coordination ability, it has been combined with a terephthalate linker, giving single crystals of the desired 1D coordination polymer 2. The structure determination showed that the dianionic linker has efficiently aligned the SMM building blocks along the chain, but the magnetic characterization shows that it has not effectively relayed the magnetic information along the 1D chain, leading to magnetically isolated Mn(III) centers. The SMM properties of the macrocyclic Mn(III) unit in this 1D compound have been fully characterized leading to the conclusion that the relaxation time follows a thermally activated process with Δ eff / 
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 39 , has been used, by Gao and co-workers, in the synthesis of 1D coordination polymers [Ln 2 Co 2 (2,5-pydc) 6 (H 2 O) 4 ] n •2nH 2 O (Ln = Dy or Tb) claimed to behave like SCMs. RESULTS AND DISCUSSION The 1D-coordination polymer [Mn III (L Pr )(tpa) 2 ] n (2) was obtained by slow liquid-liquid diffusion together of the two reagent solutions (in 1:1 H 2 O/DMF), [Mn III (L Pr )(NCS) 2 ] (1) 34 and Na 2 [tpa]. Dark red crystals of [Mn III (L Pr )(tpa)] n • nH 2 O•0.5nDMF (2) were obtained over a few days, and more formed over the next few weeks (yield 31%).

Scheme 1 .Figure 1 .

 11 Scheme 1. Schematic View of the Building Block Moieties: the Dication [Mn III (L Pr )] 2+ Building Block of 1 (Left) and the Dianion Linker [tpa] 2-(Right)

Figure 2 .

 2 Figure 2. Temperature dependence of the χT product (where χ is the molar magnetic susceptibility that equals M/H per complex) collected in an applied dc magnetic field of 0.1 T for 1 (top) and 2 (bottom). Inset: Field dependence of the magnetization for 1 (top) and 2 (bottom) below 10 and 8 K (8-200 mT min -1 ), respectively. The solid lines are the best fits to the model described in the text.

Figure 3 .

 3 Figure 3. Frequency (left) and temperature (right) dependences of the real (χ′, top) and imaginary (χ″, bottom) parts of the ac susceptibility, between 1.85 and 10 K and between 10 and 10000 Hz, for 2 in a 2500-Oe dc field. Solid lines are visual guides. Inset (bottom left): τ vs T -1 plot at a 2500-Oe dc field from the generalized Debye fit of the frequency dependence of the imaginary part of the ac susceptibility (χ″; error bars on the relaxation time have be calculated from the α parameters of the generalized Debye fit and the log-normal distribution; see ref 45). The solid red line is the best fit to the Arrhenius law.

  

Table 1 .

 1 Comparison of Range and Average Lengths (Å) of Mn-X Bonds (X axial is N for 1 and O for 2), Selected Angles (deg) and Shortest M•••M Separations (Å), and Octahedral Axial Elongation Parameters a for Both the Building Block (1) and the Resulting 1D Polymer (2)

	parameters	macrocycle (1)	1D polymer (2)
	Mn-N amino	1.922(7), 1.913(7)	1.958(6)
	Mn-N imine	2.00(8)-2.031(7)	2.041(4)
	Mn-N amine	2.087(7), 2.101(8)	2.075(7)
	Mn-N eq	1.913-2.101 (av. 2.012) 1.958-2.075 (av. 2.029)
	Mn-X axial	2.203-2.230 (av. 2.218) 2.151
	T 40	0.91	0.94
	X axial -Mn-X axial	176.0(3)-178.8(3)	177.8(2)
	Mn•••Mn (intrachain)		11.418
	Mn•••Mn (interchain) 7.976	7.854
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k B = 15(2) K and τ 0 = 7(2) × 10 -8 s. While compound 2 is not an SCM, it is an SMM, and more importantly the potential of the [Mn III (L Pr )] 2+ SMM building block (1) for SCM synthesis is clear and should be pursued further in the future, but utilizing linkers that can more efficiently relay the magnetic information along the resulting 1D coordination polymer.
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