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 Scheme S1 The slightly distorted octahedron coordination geometry of Co(II) in 1 [1]
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Scheme S2 The conformation and the dihedral angles of BPDC2– in 1
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Fig. S1 Interaction of hydrogen bonds in 1
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Fig. S2 Hirshfeld surface mapped with di, de, shape index and curvedness of compound 1
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Fig. S3 Hirshfeld surface mapped with 2D fingerprint plots of compound 1
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Fig. S4 Detail of 2D fingerprint plots and dnorm of compound 1
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Fig. S5 IR absorption spectra of 1
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 Fig. S6 IR absorption spectra of 1 and 3-bpdb
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Fig. S7 TGA curve of 1
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Fig. S8 Solid-state excitation spectra of 3-bpdb at room temperature
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Fig. S9 PXRD of 1 immersed in acid-based solution with different pH at room temperature 
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Fig. S10 Emission spectra of 1 dispersed in different metal ions solvents when excited at 346 nm
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Fig. S11 linear Stern-Volmer curve between I0/I and Fe3+ amount 
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Fig. S12 Luminescence intensity of 1 upon the addition of different metal ions followed by Fe3+ ions
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Fig. S13 Emission spectra of 1 dispersed in different anions solvents when excited at 346 nm 
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Fig. S14 Luminescence intensity of 1 and that found after three cyclic sensing (a) CrO42‒ and (c) Cr2O72‒ ions. The powder X-ray diffraction patterns of 1 after cyclic sensing (b) CrO42‒ and (d) Cr2O72‒ ions 
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Fig. S15 Luminescence intensity of 1 upon the addition of different anions followed by (a) CrO42‒ and (b) Cr2O72‒ anions 
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Fig. S16 SEM images of 1. (a) presents the blank samples, (b) presents the sample treated with Fe(NO3)3 solution, (c) presents the sample treated with K2CrO4 solution, (d) presents the sample treated with K2Cr2O7 solution 
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Fig. S17 Absorption band of Fe3+, CrO42-, Cr2O72- ions solution at UV-vis light and emission spectral of 1 
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Fig. S18. Temperature dependence of χMT (□), χM (Δ), and χM–1 (○, inset) product at 1000 Oe for 1, the solid line corresponds to the theoretical fits.
Cobalt, translated from its German name ‘Kobald’ chosen by its discoverer Georg Brandt, meaning goblin or evil spirit, is absolute gold for scientists interested in structural chemistry and magnetism [2]. Thus, the temperature dependent magnetic susceptibility measurement is performed on the crystalline sample of 1 in an applied magnetic field of 1000 Oe in the temperature range 2–300 K. The χMT value at 300 K is 3.162 cm3 K mol−1, which is much larger than the expected value of 1.875 cm3 mol–1 K for one isolated spin-only CoII ion (g = 2, S = 3/2). This is due to the strong orbital contribution to themagneticmoment of CoII center, which is well-known to be significant for a CoII ion located in an octahedral geometry with the 4T1g ground state [3]. Upon cooling, the χMT value decreases smoothly to reach a value of 2.10 cm3 mol–1 K at 45 K and the curve slightly shifts and then quickly decreases to a minimum value of 1.63 cm3 mol–1 K at 2 K. From the structure of 1, the Co(II) centers separated by the 4,4′-BPDC2− and the 3-bpdb ligands with long distances of 15.117 and 14.373 Å, respectively, and the nearest Co(II)···Co(II) distance between adjacent interpenetrated networks is about 7.143 Å. Therefore, the absence of magnetic exchange interaction between magnetic centers can be expected. Such behaviour is possibly due to zero-field splitting (ZFS) and/or spin-orbit coupling and/or spin–orbit coupling [4]. Taking into account of an axial distortion of the Co(II) ion, the triplet ground state 4T1g would split into 4A2 and 4E levels. For the low temperature state, an effective S = 1/2 and a gav = 13/3 have been found by Abraham and Price [2, 5]. The χMT value at 2 K of 1.63 cm3 mol–1 K is in agreement with that of 1.76 cm3 mol–1 K (CoII ion with effective S = 1/2 and a gav = 13/3). The inverse magnetic susceptibility curve shows a linear behavior in 45−300 K range and obeys the Curie−Weiss law, χM = C/(T – θ), with C = 3.54 cm3 K mol–1 and θ = −39.36 K.

Table S1. Selected Bond Lengths (Å) and Angles (˚) for Compound 1
	Compound 1

	Co1–O1
	2.0726(19)
	Co1–O3
	2.129(2)
	Co1–N1
	2.157(2)

	O1–Co1–O1#1
	180.0
	O1–Co1–O3
	89.33(8)
	O3–Co1–O3#1
	180.0

	O1–Co1–N1
	92.37(8)
	O1(A)–Co1–N1
	87.63(8)
	O3–Co1–N1
	93.66(8)

	O3#1–Co1–N1
	86.34(8)
	N1–Co1–N1#1  
	180.0
	O3#1–Co1–N1#1
	93.66(8)

	Symmetry codes: #1 –x + 1/2, –y + 1/2, –z. 


Table S2. Hydrogen bonds for compound 1 
	D–H···A 
	D–H (Å)
	H···A (Å)
	D···A (Å)
	D···H···A (°)

	O3-H3A···O2#1
	0.820
	1.992
	2.792
	164.96

	O3-H3B···O2#2
	0.844
	1.887
	2.709
	164.28

	Symmetry codes: #1 –x + 1/2, y + 1/2, –z+ 1/2; #2 –x + 1/2, –y + 1/2, –z.
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