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Supplementary Materials

Table I. Bond lengths [Å] and angles [°] for K[CuHL2](H2O.

	Cu1-N1
1.945(2)
	Cu2-N3
1.935(2)

	Cu1-N2
1.943(2)
	Cu2-N4
1.944(2)

	Cu1-O1
1.9649(19)
	Cu2-O7
1.9494(19)

	Cu1-O6
1.967(2)
	Cu2-O12
1.953(2)

	Cu1-K1
3.6934(8)
	Cu2-K2
3.9837(8)

	O1-C1
1.280(3)
	O7-C7
1.289(4)

	O6-C4
1.292(3)
	O12-C10
1.288(3)

	O2-C1
1.235(3)
	O8-C7
1.234(3)

	O5-C4
1.233(3)
	O11-C10
1.232(3)

	N1-C2
1.285(4)
	N3-C8
1.290(4)

	N2-C5
1.276(4)
	N4-C11
1.281(4)

	O3-N1
1.352(3)
	O9-N3
1.348(3)

	O4-N2
1.360(3)
	O10-N4
1.358(3)

	C1-C2
1.511(4)
	C7-C8
1.510(4)

	C4-C5
1.512(4)
	C10-C11
1.503(4)

	C2-C3
1.489(4)
	C8-C9
1.486(4)

	C5-C6
1.495(4)
	C11-C12
1.485(4)

	N2-Cu1-N1
94.91(10)
	N3-Cu2-N4
95.71(10)

	O1-Cu1-O6
100.62(8)
	O7-Cu2-O12
99.43(8)

	N1-Cu1-O1
82.49(9)
	N3-Cu2-O7
82.58(9)

	C1-O1-Cu1
112.27(17)
	C7-O7-Cu2
112.83(17)

	C2-N1-Cu1
115.33(19)
	C8-N3-Cu2
116.0(2)

	C2-N1-O3
120.2(2)
	C8-N3-O9
120.7(2)

	O2-C1-O1
124.2(3)
	O8-C7-O7
123.9(3)

	O1-C1-C2
116.7(2)
	O7-C7-C8
116.6(2)

	N1-C2-C3
125.1(3)
	N3-C8-C9
125.5(3)

	N1-C2-C1
111.8(3)
	N3-C8-C7
111.6(3)

	Symmetry transformations used to generate equivalent atoms: #1 -x, -y+1, -z+1; #2 x ,y+1, z; #3 -x-1, -y+1, -z+1; #4 -x-1, -y, -z+1; #5 x-1, y, z; #6 x+1, y, z; #7 x, y-1, z.




Table II. Hydrogen bonds for K[CuHL2](H2O [d/Å and </°].

	D-H...A
	d(D-H)
	d(H...A)
	d(D...A)
	<(DHA)

	O4-H3...O3
	1.19(5)
	1.29(5)
	2.475(3)
	176(4)

	O4-H3...N1
	1.19(5)
	2.02(4)
	2.988(3)
	136(3)

	O10-H9...O9
	1.08(4)
	1.41(4)
	2.472(3)
	170(4)

	O10-H9...N3
	1.08(4)
	2.15(4)
	2.999(3)
	134(3)

	O20-H20A...O11
	0.74(3)
	2.02(3)
	2.703(3)
	152(3)

	O20-H20B...O6
	0.78(4)
	2.00(4)
	2.747(3)
	159(4)

	O30-H30A...O12
	0.69(3)
	2.02(3)
	2.690(3)
	167(4)

	O30-H30B...O5
	0.95(5)
	1.89(4)
	2.778(3)
	156(3)




Table III. The harmonic frequencies (Freq., cm-1), IR intensities (IIR, km(mol-1), Raman intensities (IR, Å4(amu-1), potential energy distribution (PED, % not lower than 10%) calculated by using HF/6-31G(d) method* and experimental IR and Raman frequencies for hpa.
	HF/6-31G(d)
	Experiment

	Freq.
	IIR
	IRaman
	PED
	IR
	Raman

	3547
	2144.3
	0.0
	85(icp(OH)ox
	2800-3400br,s
	

	3547
	
	
	84(icp(OH)ox
	
	

	3433
	1376.9
	
	82(icp(OH)car
	
	

	3433
	
	
	77(icp(OH)car
	
	

	3009
	1.7
	7.1
	87(icp(CH3)
	~2930w
	3034w

	3009
	6.1
	0.3
	83(icp(CH3)
	
	

	3009
	3.4
	3.3
	83(icp(CH3)
	
	

	3009
	1.6
	
	86(ip(CH3)
	
	

	2947
	45.9
	0.0
	97(ipas(CH3)
	
	2960sh

	2947
	0.0
	10.8
	100(ipas(CH3)
	
	

	2947
	
	10.5
	98(ipas(CH3)
	
	

	2947
	
	0.2
	98(ipas(CH3)
	
	

	2896
	1.5
	30.5
	83(ips(CH3)
	
	2936s

	2896
	6.8
	2.4
	87(icps(CH3)
	
	

	2896
	18.5
	2.1
	83(icps(CH3)
	
	

	2896
	12.7
	1.2
	87(icps(CH3)
	
	

	1781
	0.0
	18.2
	53(icp(asO-C=O+C=N), 11(ip(asO-C=O+C=N)
	
	1698vs

	1777
	779.7
	0.0
	59(icp(C=N)
	1695vs
	

	1777
	
	
	58(icp(C=N)
	
	

	1775
	0.0
	19.7
	73(ipas(O-C=O)
	
	1656vs

	1756
	
	28.8
	57(icp(asO-C=O+C=N)
	
	

	1749
	280.1
	0.0
	65(icp(asO-C=O+C=N)
	1654m
	

	1749
	
	
	57(icp(asO-C=O+C=N), 11(icp(C=N)
	
	

	1492
	0.0
	5.9
	42(ip(NOH), 11(icpas(HCH)
	
	1465br,m

	1489
	445.9
	0.3
	51(icp(NOH), 14(icpas(HCH)
	1468br,s
	

	1489
	
	0.0
	52(icp(NOH), 12(icpas(HCH)
	
	

	1458
	0.0
	7.5
	81(ipas(HCH), 14(icp(HCCN)
	
	1465br,m

	1458
	
	5.8
	81(ipas(HCH), 18(icp(HCCN)
	
	

	1458
	39.3
	5.8
	81(ipas(HCH), 13(icp(HCCN)
	
	

	1445
	22.3
	4.2
	58(icpas(HCH), 19(ip(HCCN)
	1468br,s
	

	1445
	
	0.0
	58(icpas(HCH), 14(ip(HCCN)
	
	

	1436
	0.0
	10.4
	28(icps(O-C=O), 23(icp(COH)
	
	1465br,m

	1426
	107.3
	3.1
	15(icps(O-C=O), 11(icp(COH), 11(icps(HCH)
	1420br,s
	

	1426
	
	0.0
	16(icps(O-C=O), 12(icp(COH), 12(icps(HCH)
	
	

	1402
	0.0
	0.6
	89(icps(HCH)
	
	1377m

	1399
	50.4
	2.6
	79(icps(HCH)
	1420br,s
	

	1399
	
	0.0
	79(icps(HCH)
	
	

	1277
	0.0
	2.9
	75(ip(COH)
	
	1307s

	1267
	111.8
	8.5
	59(icp(COH)
	1305m
	

	1267
	
	0.0
	60(icp(COH)
	
	

	1184
	0.0
	5.3
	41(icp(Cox-Cmet+Cox-Ccar), 13(ip(HCCN)
	
	1172w

	1173
	385.9
	0.0
	25(icp(C-O), 15(icp(Cox-Cmet)
	1179vs
	

	1173
	
	
	24(icp(C-O), 14(icp(Cox-Cmet), 12(ip(HCCN), 11(icp(Cox-Ccar)
	
	

	1105
	0.0
	0.9
	70(icp(NO)
	
	1054br,m

	1102
	444.8
	2.1
	71(icp(NO), 10(ip(HCCN)
	1040vs
	

	1102
	
	0.0
	69(icp(NO)
	
	

	1048
	0.0
	1.3
	55(icp(CH3), 16(icpas(HCH)
	
	1054br,m

	1048
	0.7
	
	43(icp(CH3), 17(ipas(HCH)), 11(ip(Cox-Cmet)
	1040vs
	

	974
	0.3
	2.4
	26(ip(CH3), 15(icp(Cox-Cmet), 12(icpas(HCH)
	989m
	986w

	974
	
	0.0
	34(ip(CH3), 15(icp(Cox-Cmet), 11(icpas(HCH)
	
	

	828
	808.8
	2.4
	40(ip(C-O), 17(ip(C=O)
	817s
	815s

	809
	0.0
	0.2
	42(icp(Cox-Ccar+C-O), 21(icp(Cox-Ccar)
	
	

	803
	
	
	60(icp(C-O)
	
	

	782
	21.9
	0.0
	51(icp(Cox-Cmet), 11(icp(O-C=O)
	761m
	

	782
	
	
	48(icp(Cox-Cmet), 11(icp(O-C=O)
	
	

	780
	0.0
	7.3
	38(icp(Cox-Cmet), 11(icp(O-C=O)
	
	753w

	745
	2.2
	2.4
	64(ip(C=O)
	761m
	715w

	741
	0.0
	1.2
	57(icp(Cox-Ccar), 18(icp(Cox-Ccar+C-O)
	
	

	738
	
	
	62(icp(Cox-Ccar)
	
	

	676
	215.7
	0.4
	42(icp(O-C=O), 16(icp(Ccar-Cox-Cmet)
	705vs
	699w

	676
	
	0.0
	46(icp(O-C=O), 10(icp(Cox-Ccar)
	
	

	660
	339.8
	1.6
	16((N(((Hcar), 15((NO), 14((Ocar(((Hox), 12(ip(NO), 11((OHox)
	
	699w

	659
	0.0
	0.3
	44((NO), 13((C-O)
	
	

	658
	
	
	20((NO), 19((Ocar(((Hox), 12((OHox)
	
	

	509
	2.6
	0.0
	49(icp(Cox-Ccar)
	531m
	

	509
	
	
	36(icp(C=N)
	
	

	480
	0.0
	1.6
	29(ip(Cox-Ccar), 15(ip(Cox-Cmet), 12(icp(CH3)
	
	529m

	473
	
	2.1
	34(icp(C=N), 12(icp(CH3), 12(ip(Cox-Ccar)
	
	480m

	467
	17.2
	
	27(ip(Cox-Ccar+Cox-Cmet), 14(ip(Cox-Ccar), 13(ipCox-Cmet, 11(icp(CH3)
	462m
	

	443
	1.0
	3.8
	20(icp(Cox-Cmet), 20(icp(O-C=O), 11(icp(Ccar-Cox-Cmet)
	
	466s

	443
	
	0.0
	21(icp(O-C=O), 15((Cox-Ccar), 14(icp(Cox-Cmet)
	
	

	334
	0.0
	1.1
	50(icp(Ccar-Cox-Cmet), 16(icp(Ocar(((Hox)
	
	366br,m

	325
	14.0
	2.4
	53((Cox-Ccar)
	350m
	

	325
	
	0.0
	51((Cox-Ccar)
	
	

	271
	0.0
	0.5
	38(ip(C=N)
	
	290s

	270
	31.1
	1.8
	34(ip(Cox-Ccar), 14(icp(Ccar-Cox-Cmet), 11(icp(C=N)
	294s
	

	270
	
	0.0
	32(icp(Cox-Ccar)
	
	

	260
	1.9
	
	52(ip(C=N)
	
	

	257
	0.0
	0.2
	66(icp(Cox-Ccar)
	
	268w

	253
	
	
	63(icp(Cox-Ccar)
	
	

	134
	
	1.9
	28(ip(Ocar(((Hox), 21((Ocar(((Hox)
	
	127vs

	123
	5.7
	0.2
	56(icp(Ocar(((Hox)
	150w
	

	123
	
	0.0
	17(icp(Ocar(((Hox), 13(ip(C=O), 11((Ocar(((Hox)
	
	

	99
	5.3
	
	16(icp(Ocar(((Hox), 15(icp(NOH)
	127m
	

	99
	
	
	30(ip(C=O), 13(ip(C=N)
	
	

	87
	0.0
	0.2
	11(ip(Cox-Ccar)
	
	111vs

	83
	
	2.3
	14(icp(C=N), 11(ip(Cox-Ccar)
	
	95s

	77
	
	
	15(icp(Cox-Ccar), 11((Ocar(((Hox), 10(icp(Cox-Ccar)
	
	


* theoretical IR and Raman inactive modes not showed

(-stretching, (-scissoring, (-bending in-plane, (-bending out-of-plane, (-wagging, (-rocking, (-torsion, ip-in phase, icp-in counter phase, as-asymmetric, s-symmetric, ox-oximic, car-carboxyl, met-methyl, vs-very strong, s-strong, m-medium, w-weak, br-broad, sh-shoulder.

Table IV. The harmonic frequencies (Freq., cm-1), IR intensities (IIR km(mol-1), Raman intensities (IR, Å4(amu-1), potential energy distribution (PED, % not lower than 10%) calculated by using B3LYP method (Lanl2DZ basis set) and experimental IR and Raman frequencies for K[CuHL2](H2O.

	B3LYP
	Experiment

	Freq
	IIR
	IR
	PED
	IR
	Raman

	3176
	3.7
	3.2
	88(as(CH3), 11(s(CH3)
	2960w
	3021w

	3176
	3.8
	3.2
	87(as(CH3), 11(s(CH3)
	
	

	3109
	26.2
	5.5
	99(as(CH3)
	2924w
	2956w

	3109
	19.5
	5.5
	97(as(CH3)
	
	

	3041
	18.6
	21.4
	88(s(CH3), 11(as(CH3)
	2852w
	2924s

	3041
	21.4
	11.7
	88(s(CH3), 11(as(CH3)
	
	

	1864
	57.6
	1.2
	84((OH···O)
	1763w
	

	1649
	21.4
	2.2
	61(icp(C=N)
	1683br,m
	

	1633
	5.5
	4.6
	53(icp(C=N+O-C=O), 16(ip(sO-C=O+Cmet-Cox), 11(ip(R5),  10(icp(Cmet-Cox+C-O)
	
	

	1627
	194.1
	25.0
	55(ip(R5), 14(icp(C=N+O-C=O)
	
	1641s

	1620
	1017.6
	3.2
	78(icpas(O-C=O)
	1626br,s
	1620s

	1506
	15.7
	1.9
	77(as(HCH)(p), 22((CH3)(p)
	~1400br,s
	1435w

	1505
	11.2
	2.8
	78(as(HCH)(d), 16((CH3)(d)
	
	

	1499
	2.3
	1.3
	63(as(HCH)(d), 12((CH3)(d)
	
	

	1498
	10.5
	3.2
	70(ip(HCH), 16(icp(N-O+Cmet-Cox)
	
	

	1428
	34.0
	0.8
	89(s(HCH)(p)
	
	1381sh

	1427
	14.1
	0.6
	86(s(HCH)(d)
	
	

	1337
	418.9
	13.3
	27(icps(O-C=O),17(ip(R5), 11(icp(Cu-N(d)+Cu-O(p))
	1360br,s
	1364s

	1308
	92.2
	10.3
	32(ips(O-C=O+Cmet-Cox), 20(ip(C=N-O), 11(ip(R5) 
	
	

	1212
	121.9
	<0.1
	99((OH···O)
	1210w
	1221w

	1191
	281.6
	11.0
	64(icp(R5)
	
	

	1189
	17.5
	3.8
	63(icp(Cmet-Cox+C-O), 12(ip(NO)
	
	

	1145
	106.4
	1.9
	38(icp(NO+Cox-Ccar), 19((CH3)(d)
	1142m
	1136w

	1140
	201.9
	2.1
	42(ip(NO), 12(icp (NO+Cmet-Cox)
	
	

	1070
	3.5
	0.4
	60((CH3)(p), 17(as(HCH)(p)
	1082w
	

	1069
	0.3
	0.2
	68((CH3)(d), 16(as(HCH)(d)
	
	

	1028
	5.0
	2.6
	21((CH3)(d), 19(icp(N-O+Cox-Ccar), 15(icp(C=N)
	1020w
	

	1026
	1.9
	1.3
	14(icp (N-O+Cmet-Cox), 13(ip(NO)
	
	

	869
	69.2
	1.8
	21(icps(O-C=O), 11(icp(OH)
	870w
	874w

	866
	10.4
	0.6
	26(ip(C=N-O), 19(icp(OH)
	
	

	780
	73.5
	3.9
	35(ip(S),13(ip(CuO), 11(ip(R5)
	774m
	772w

	741
	22.5
	0.2
	80(icp(C=O)
	731w
	

	740
	0.1
	0.8
	78(ip(C=O)
	
	

	739
	103.6
	2.8
	62(icp(O-C=O),15(ip(Cu-N(p)+Cu-O(d))
	
	

	641
	259.2
	1.2
	49(ip(OH)
	596br,w
	567br,w

	595
	1684.6
	0.9
	38(icp(Cu-N(d)+Cu-O(p)), 15(ip(R5)
	
	

	561
	1.3
	1.4
	28(ip(C=N), 17(ip(R5)
	
	

	552
	366.5
	0.9
	49((Cox-Ccar)(p)
	530w
	

	518
	1.9
	0.1
	64((C=O)(d), 14(ip(C=N)
	509vw
	494br,m

	506
	<0.1
	1.6
	77(icp(Cu-N)
	
	

	485
	145.9
	0.5
	60(icp(N-O+Cox-Ccar)
	
	

	467
	12.1
	9.5
	31(ip(CuO),12(icp(N-Cu-N+O-Cu-O), 11(ip(NO)
	434br,m
	430br,m

	378
	0.8
	0.2
	22(ip(R5), 20(icp(Cu-O), 18(ip(Cu-N)
	365w
	363w

	366
	0.0
	0.3
	75(icp(Cox-Ccar/(p)+Cu-O(d))
	
	

	287
	15.7
	0.9
	16(ip(C=N-O), 15(ip(R5), 15(ip(S), 12(ip(R5), 12(ip(C=N)
	299m
	291w

	284
	0.5
	<0.1
	64(icp(C=N+Cox-Ccar)
	
	

	254
	0.7
	0.2
	66(ip(C=N)
	237w
	245s

	248
	0.0
	0.2
	74(icp(C=N)
	
	

	237
	1.9
	1.6
	50(ip(Cu-N(p)+Cu-O(d))
	
	

	235
	1.7
	17.3
	52(ip(R5), 11(ip(Cu-N(p)+Cu-O(d))
	
	

	204
	22.8
	0.1
	78(ip(Cu-N+Cu-O)
	208m
	

	195
	390.1
	1.2
	47((NO)(p), 19(icp(Cu-N(d)+Cu-O(p))
	152s
	156w

	138
	1.2
	1.4
	59(icp(N-Cu-N+O-Cu-O)
	131s
	123w

	130
	<0.1
	0.5
	80(icp(C-O)
	
	

	119
	<0.1
	<0.1
	69(icp(Cu-N+C=N), 12(ip(CH3)
	
	91s

	112
	10.7
	10.7
	66(ip(Cox-Ccar)
	
	


(-stretching, (-scissoring, (-bending in-plane, (-bending out-of-plane, (-wagging, (-rocking, (-torsion, ip-in phase, icp-in counter phase, (d)-the deprotonated molecule of the ligand, (p)-the protonated molecule of the ligand, R5-the 5-membered ring, S-skeleton, as-asymmetric, s-symmetric, ox-oximic, car-carboxyl, met-methyl, s-strong, m-medium, w-weak, vw-very weak, br-broad, sh-shoulder.

