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Chart captions
Chart S1.	Pyridine-based ligands used to synthesize Cu(I) complexes as active layers for OLEDs.
Chart S2.	Pyridine and bipyridine-based ligands and co-ligands used to synthesize Cu(I) complexes for DSSC dye and electron shuttle.
Chart S3.	Pyridine-based ligands used to synthesize Cu(I) complexes for sensors.

Figure captions
Figure S1. 	ORTEP drawings of (a) complex [CuCl(L2)(LCO1)2]. Two independent molecules of complex (b) [CuX(L2)(LCO1)2], where X = Br and I [1]. Thermal ellipsoids were drawn at 40% probability. Hydrogens are omitted for clarity. 
Figure S2.	ORTEP drawing of (a) [Cu2Br2(L5)4] and (b) [Cu4I4(L5)4] [2]. Thermal ellipsoids were drawn at 40% probability. Hydrogens are omitted for clarity.
Figure S3. 	 ORTEP drawing of [(Cu2X2(L5)(LCO1)] (X = Cl, Br and I) [3]. Thermal ellipsoids were drawn at 40% probability. Hydrogens are omitted for clarity.
Figure S4.	Schematic representation for the synthesis of one- and two-dimensional dimeric Cu(I) clusters. Reprinted with permission from Ref. [4] (W. Liu, Y. Fang, G.Z. Wei, S.J. Teat, K. Xiong, Z. Hu, W.P. Lustig, J. Li. J. Am. Chem. Soc., 137, 9400 (2015)). Copyright (2015) American Chemical Society.
Figure S5.	Preparation and reversible crystal transformations of Cu(I) CPs using L36. Reprinted with permission from Ref. [5] (H. Park, E. Kwon, H. Chiang, H. Im, K.Y. Lee, J. Kim, T.H. Kim. Inorg. Chem., 56, 8287 (2017)). Copyright (2017) American Chemical Society.  
Figure S6. 	ORTEP drawing of (a) double chain CPs [CuX(L20)]n (where X = Br or I); (b) zig-zag polymer [Cu2Cl2(TAA)2(L20)]n [6]. Thermal ellipsoids were drawn at 30% probability. Hydrogens are omitted for clarity.
Figure S7. 	Generic stimuli-responsive switching with ferrocene (Fc) rotor molecules and the complex [Cu2(L74)(L75)2](PF6)2 [7]. Thermal ellipsoids were drawn at 30% probability. Hydrogens and counter ions are omitted for clarity.
Figure S8. 	Perspective drawing of the cation of (a) [Cu2(μ-LCO3)2(μ–η1(N),η2(N,N)-L82)](ClO4), showing boat-boat conformation and (b) [Cu2(μ-LCO3)2(μ–η1(N),η2(N,N)-L84)](ClO4)2  showing chair-boat conformation. Thermal ellipsoids were drawn at 30% probability, hydrogen atoms and phenyl rings have been omitted for the sake of clarity. Reprinted with permission from Ref. [8] (L.H. He, Y.S. Luo, B.S. Di, J.L. Chen, C.L. Ho, H.R. Wen, S.J. Liu, J.Y. Wang, W.Y. Wong. Inorg. Chem., 56, 10311 (2017)). Copyright (2017) American Chemical Society.
Figure S9. 	(a) Side view of the 2D grid ([Cu(L20)1.5(LCO1)2][BF4]·2CH2Cl2), (b) ([Cu(L20)1.5(LCO1)2][BF4]. 3THF) and (c) ([Cu(L85)( LCO1)2][PF6]·3THF)∞, where Cu, green; C, gray; P, yellow; N, blue; covalent or coordination bond, bronze. Hydrogens, the phenyl rings of triphenylphosphine, solvent, and counterion molecules have been omitted for clarity. Reprinted with permission from Ref. [9] (F.F.B.J. Janssen, L.P.J. Veraart, J.M.M. Smits, R. de Gelder, A.E. Rowan. Cryst. Growth Des., 11, 4313 (2011)). Copyright (2011) American Chemical Society. 
Figure S10.   	(a) Stair-case view of the [Cu2(L86)2(L20)3](BF4)2 and (b) 2D framework like polycyclohexane of [Cu2(L87)2(L20)3](BF4)2 [10]. Hydrogens, solvent, and counter ion molecules have been omitted for clarity. 
Figure S11. 	 Solid-state photoluminescence spectra of [Cu6I6(L92)6]n in unground and ground states at 298 and 77 K. Simplified energy level diagram of [Cu6I6(L92)6]n cluster. Note that the S0 → T1 gap has not been calculated as the cluster based LUMO could not be lowered below L+2 level. Reprinted with permission from Ref. [11] (M.S. Deshmukh, A. Yadav, R. Pant, R. Boomishankar. Inorg. Chem., 54, 1337 (2015)). Copyright (2015) American Chemical Society.
Figure S12. 	Luminescence spectra of [CuCl(L2)(LCO1)2] and upon the exposure of N-heteroarmatic compounds vapors at 298 K: λex = 350 nm for [CuCl(L2)(LCO1)2], pyridine (Py) and pyrimidine (Pym), and λex = 400 nm for methylpyrazine (mpyz). Reproduced from Ref. [12] with the permission of The Royal Society of Chemistry.
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Figure S1. 	ORTEP drawings of (a) complex [CuCl(L2)(LCO1)2]. Two independent molecules of complex (b) [CuX(L2)(LCO1)2], where X = Br and I [1]. Thermal ellipsoids were drawn at 40% probability. Hydrogens are omitted for clarity.
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Figure S2.	ORTEP drawing of (a) [Cu2Br2(L5)4] and (b) [Cu4I4(L5)4] [2]. Thermal ellipsoids were drawn at 40% probability. Hydrogens are omitted for clarity.
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Figure S3. 	ORTEP drawing of [(Cu2X2(L5)(LCO1)] (X = Cl, Br and I) [3]. Thermal ellipsoids were drawn at 40% probability. Hydrogens are omitted for clarity.
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Figure S4.	Schematic representation for the synthesis of one- and two-dimensional dimeric Cu(I) clusters. Reprinted with permission from Ref. [4] (W. Liu, Y. Fang, G.Z. Wei, S.J. Teat, K. Xiong, Z. Hu, W.P. Lustig, J. Li. J. Am. Chem. Soc., 137, 9400 (2015)). Copyright (2015) American Chemical Society.
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Figure S5.	Preparation and reversible crystal transformations of Cu(I) CPs using L36. Reprinted with permission from Ref. [5] (H. Park, E. Kwon, H. Chiang, H. Im, K.Y. Lee, J. Kim, T.H. Kim. Inorg. Chem., 56, 8287 (2017)). Copyright (2017) American Chemical Society.
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Figure S6. 	ORTEP drawing of (a) double chain CPs [CuX(L20)]n (where X = Br or I); (b) zig-zag polymer [Cu2Cl2(TAA)2(L20)]n [6]. Thermal ellipsoids were drawn at 30% probability. Hydrogens are omitted for clarity.
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Figure S7. 	Generic stimuli-responsive switching with ferrocene (Fc) rotor molecules and the complex [Cu2(L74)(L75)2](PF6)2 [7]. Thermal ellipsoids were drawn at 30% probability. Hydrogens and counter ions are omitted for clarity.
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Figure S8. 	Perspective drawing of the cation of (a) [Cu2(μ-LCO3)2(μ–η1(N),η2(N,N)-L82)](ClO4), showing boat-boat conformation and (b) [Cu2(μ-LCO3)2(μ–η1(N),η2(N,N)-L84)](ClO4)2 showing chair-boat conformation. Thermal ellipsoids were drawn at 30% probability; hydrogens and phenyl rings have been omitted for the sake of clarity. Reprinted with permission from Ref. [8] (L.H. He, Y.S. Luo, B.S. Di, J.L. Chen, C.L. Ho, H.R. Wen, S.J. Liu, J.Y. Wang, W.Y. Wong. Inorg. Chem., 56, 10311 (2017)). Copyright (2017) American Chemical Society.
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Figure S9. 	(a) Side view of the 2D grid ([Cu(L20)1.5(LCO1)2][BF4]·2CH2Cl2), (b) ([Cu(L20)1.5(LCO1)2][BF4]·3THF) and (c) ([Cu(L85)(LCO1)2][PF6]·3THF)∞, where Cu, green; C, gray; P, yellow; N, blue; covalent or coordination bond, bronze. Hydrogens, the phenyl rings of triphenylphosphine, solvent, and counterion molecules have been omitted for clarity. Reprinted with permission from Ref. [9] (F.F.B.J. Janssen, L.P.J. Veraart, J.M.M. Smits, R. de Gelder, A.E. Rowan. Cryst. Growth Des., 11, 4313 (2011)). Copyright (2011) American Chemical Society.
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Figure S10.	(a) Stair-case view of the [Cu2(L86)2(L20)3](BF4)2 and (b) 2D framework like polycyclohexane of [Cu2(L87)2(L20)3](BF4)2 [10]. Hydrogens, solvent, and counter ion molecules have been omitted for clarity.
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Figure S11. 	 Solid-state photoluminescence spectra of [Cu6I6(L92)6]n in unground and ground states at 298 and 77 K. Simplified energy level diagram of [Cu6I6(L92)6]n cluster. Note that the S0 → T1 gap has not been calculated as the cluster based LUMO could not be lowered below L+2 level. Reprinted with permission from Ref. [11] (M.S. Deshmukh, A. Yadav, R. Pant, R. Boomishankar. Inorg. Chem., 54, 1337 (2015)). Copyright (2015) American Chemical Society.
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Figure S12. 	Luminescence spectra of [CuCl(L2)(LCO1)2] and upon the exposure of N-heteroaromatic compounds vapors at 298 K: λex = 350 nm for [CuCl(L2)(LCO1)2], pyridine (Py) and pyrimidine (Pym), and λex = 400 nm for methylpyrazine (mpyz). Reproduced from Ref. [12] with the permission of The Royal Society of Chemistry.
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