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	Empirical formula
	C13 H9 N3

	Formula mass
	207.23  g/mol

	Temperature
	293(2) K

	Wavelength
	0.71073 Å

	Crystal system, space group
	Monoclinic, P21

	Unit cell dimensions
	a=6.2429(2) Å
b=17.0898(6) Å
c=14.5088(6) Å
=99.198(4) deg

	Volume
	1528.04(10) Å3

	Z, calculated density
	6, 1.351 g/cm3

	Abs. coeff. 
	0.084 mm-1

	F(000)
	648

	Crystal size
	0.6x0.5x0.2 mm

	 range for data collec.
	3.3017-29.3592 deg

	Refl. collected/unique, Rint
	27046/7586, 0.0526

	Compl.ness to theta
	99.0%

	Data/restrains/parameters
	7586/1/433

	Goodness-of-fit on F2
	1.029

	Final R indices [I>2(I)]
	R1= 0.0520; wR2= 0.1113

	Final R indices (all data)
	R1= 0.0908; wR2= 0.1312

	max/min 
	0.179/-0.136 e Å-3

	Flack parameter
	0(2)

	CCDC code
	1538710


Table S1. Structural data from SC XRD of pyNP(1)		Figure S1. Asymmetric unit from SC XRD of 1
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Table S2a. Structural data from SC XRD of [Ag2(pyNP)2(NO3)2](2).	


Table S2b Selected distances (Å) and angles (deg) in 2
	Ag1Ag1’
	2.8309(5)
	N4’Ag1N3
	162.45(10)

	Ag1N4’
	2.241(3)
	N4’Ag1N2
	117.81(10)

	Ag1N2
	2.382(3)
	N2Ag1Ag1’
	152.56(8)

	Ag1N3
	2.281(3)
	N3Ag1N2
	72.04(9)

	N3Ag1Ag1’
	85.06(6)
	N4’Ag1Ag1’
	81.04(7)

	(symmetry code ’=-x+1,-y+1,-z+1)


	Empirical formula
	C26 H18 Ag2 N8 O6

	Formula mass
	754.21 g/mol

	Temperature
	293(2) K

	Wavelength
	0.71073 Å

	Crystal system, spacegroup
	Monoclinic, P21/c

	Unit cell dimension
	a=5.7803(4) Å
b=8.4376(8) Å
c=25.2457(15) Å
=93.836(5) deg

	Volume
	1228.52(16) Å3

	Z, calculated density
	2, 2.039 g/cm3

	Abs. coeff. 
	1.658 mm-1

	F(000)
	744

	Crystal size
	0.225x0.214x0.103 mm

	 range for data collec.
	3.4162-29.1371 deg

	Refl. collected/unique, Rint
	4184/2336, 0.0264

	Compl.ness to theta
	94.4%

	Data/restrains/parameters
	2336/48/190

	Goodness-of-fit on F2
	1.085

	Final R indices [I>2(I)]
	R1=0.0304; wR2=0.0691

	Final R indices (all data)
	R1=0.0369; wR2=0.0726

	max/min 
	0.704/-0.267 e Å-3

	CCDC code
	1538702







                Figure S2a. Asymmetric unit from SC XRD of 2. 
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The Completeness in the previous determination is lower than 95 % for the smallness and poor quality of the crystal obtained by water.





Figure S2b. Comparison between experimental (red) and calculated (black) PXRD patterns of 2.
[image: ]




















TableS3a. Crystallographic data from SC XRD of [Hg(pyNP)X2] (X= Cl(3), Br(4), I(5), CN(6), SCN(7, 8)).
	Compound
	3
	4
	5
	6
	7
	8

	Empirical formula
	C13 H9 Cl2 Hg N3
	C13 H9 Br2 Hg N3
	C13 H9 I2 Hg N3
	C15 H9 Hg N5
	C15 H9 S2 Hg N5
	C15 H9 S2 Hg N5

	Formula mass
	478.72 g/mol
	567.62 g/mol
	661.62 g/mol
	459.86 g/mol
	523.98 g/mol
	523.98 g/mol

	Temperature
	293(2) K
	293(2) K
	293(2) K
	293(2) K
	293(2) K
	293(2) K

	Wavelength
	0.71073 Å
	0.71073 Å
	0.71073 Å
	0.71073 Å
	0.71073 Å
	0.71073 Å

	Crystal system, space group
	Monoclinic, P21/c
	Triclinic, P-1
	Triclinic, P-1
	Triclinic, P-1
	Monoclinic, P21/n
	Triclinic, P-1

	Unit cell dimensions
	a=11.8698(8) Å
b=15.5235(8) Å
c=7.6436(5) Å
=98.038(7) deg

	a=7.6618(7) Å
b=8.4528(10) Å
c=12.6007(16) Å
=75.225(10) deg
=87.706(9) deg
=64.519(10) deg
	a=8.0406(4) Å
b=8.4205(4) Å
c=13.0703(6) Å
=77.083(4) deg
=88.391(4) deg
=64.554(5) deg
	a=7.4156(2) Å
b=8.5380(2) Å
c=12.8292(3) Å
=102.022(2) deg
=98.709(2) deg
=113.428(2) deg
	a=6.9147(2) Å
b=21.8334(5) Å
c=10.6924(3) Å
=101.706(3) deg
	a=7.5109(2) Å
b=7.9346(2) Å
c=14.4940(4) Å
=76.759(2) deg
=83.479(2) deg
=69.472(2) deg

	Crystal color
	Colorless
	Pink
	Pink
	Yellow
	Colorless
	Red

	Volume
	1394.58(15) Å3
	710.05(14) Å3
	776.54(7) Å3
	703.70(3) Å3
	1580.67(7) Å3
	786.91(4) Å3

	Z, calculated density
	4, 2.280 g/cm3
	2, 2.655 g/cm3
	2, 2.830 g/cm3
	2, 2.170 g/cm3
	4, 2.202 g/cm3
	2, 2.211 g/cm3

	Abs. coeff. 
	11.407 mm-1
	16.453 mm-1
	13.875 mm-1
	10.940 mm-1
	10.006 mm-1
	10.050 mm-1

	F(000)
	888
	516
	588
	428
	984
	492

	Crystal size
	0.6x0.3x0.1 mm
	0.4x0.3x0.2 mm
	0.5x0.4x0.3 mm
	0.3x0.3x0.1 mm
	0.4x0.3x0.2 mm
	0.8x 0.5x0.2 mm

	 range for data collection
	3.4599-29.3498 deg
	3.2726-40.9406 deg
	3.3384-25.020 deg
	3.3573-25.020 deg
	3.2281-25.030 deg
	3.2992-25.030 deg

	Refl. collected/
unique, Rint
	6036/2457, 0.0436
	33119/9114, 0.0988
	11012/2734, 0.0649
	26525/2484, 0.0444
	18455/2792, 0.0433
	47835/2775, 0.0691

	Compl.ness to theta
	99.7%
	97.2%
	99.8%
	99.9%
	99.9%
	99.6%

	Data/restrains/ parameters
	2457/0/172
	9114/0/173
	2734/0/172
	2484/0/190
	2792/0/208
	2775/0/208

	Good. on F2
	1.045
	0.933
	1.027
	1.239
	1.072
	1.110

	Final R indices [I>2(I)]
	R1= 0.0496
wR2=0.1073
	R1= 0.0510
wR2=0.1088
	R1=0.0427
wR2=0.0867
	R1=0.0188
wR2=0.0477
	R1=0.0266
wR2=0.0501
	R1=0.0266
wR2=0.0658

	R indices (all data)
	R1=0.0730
wR2=0.1213
	R1=0.1610
wR2=0.1602
	R1=0.0684
wR2=0.0988
	R1=0.0203
wR2=0.0477
	R1=0.0331
wR2=0.0521
	R1=0.0275
wR2=0.0663

	max/min 
	2.880/-0.789 e Å-3
	1.535/-1.746 e Å-3
	1.474/-1.157 e Å-3
	0.437/-1.138 e Å-3
	0.882/-0.687 e Å-3
	1.794/-0.692 e Å-3

	CCDC code
	1534001
	1538711
	1538703
	1538705
	1538706
	1538707





Table S3b. Selected distances (Å) and angles (deg) in 3, 4 and 5.

	3
	4
	5

	Hg1N2
	2.287(8)
	N1Hg1
	2.422(5)
	Hg1N2
	2.386(8)

	Hg1N1
	2.444(8)
	Hg1N2
	2.369(5)
	Hg1N1
	2.455(8)

	Hg1Cl1
	2.367(3)
	Hg1Br1
	2.4951(8)
	Hg1I2
	2.6504(8)

	Hg1Cl2
	2.402(3)
	Hg1Br2
	2.4869(8)
	Hg1I1
	2.6541(8)

	Hg1N3
	3.056(8)
	Hg1N3
	3.021(5)
	Hg1N3
	3.186(8)

	Cl1Hg1Cl2
	120.50(11)
	N2Hg1N1
	67.91(18)
	N2Hg1N1
	67.1(3)

	N2Hg1N1
	68.4(3)
	Br1Hg1Br2
	140.60(3)
	I2Hg1I1
	140.58(3)

	N2Hg1Cl1
	123.7(2)
	N2Hg1Br1
	112.45(12)
	N2Hg1I1
	110.44(19)

	N2Hg1Cl1
	112.2(2)
	N1Hg1Br1
	102.50(12)
	N2Hg1I2
	103.8(2)

	Cl1Hg1N1
	107.7(2)
	N2Hg1Br2
	101.44(12)
	N1Hg1I2
	109.81(19)

	Cl2Hg1N1
	110.42(18)
	N1Hg1Br2
	108.62(12)
	N1Hg1I1
	101.18(19)






Table S3c. Selected distances (Å) and angles (deg) in 6, 7 and 8.

	6
	7
	8

	Hg1N4
	2.446(2)
	Hg1N4
	2.294(3)
	Hg1N4
	2.387(4)

	Hg1N3
	2.503(3)
	Hg1N3
	2.451(3)
	Hg1N3
	2.421(4)

	Hg1C1
	2.052(4)
	Hg1S2
	2.4189(12)
	Hg1S2
	2.4634(16)

	Hg1C2
	2.068(4)
	Hg1S1
	2.5057(13)
	Hg1S1
	2.4482(15)

	Hg1N5
	3.217(3)
	Hg1N5
	3.088(3)
	Hg1N5
	3.176(4)

	C1Hg1C2
	154.93(15)
	N4Hg1N3
	68.92(12)
	N4Hg1N3
	67.54(13)

	N4Hg1N3
	65.57(9)
	S2Hg1S1
	120.33(5)
	S1Hg1S2
	138.96(7)

	C1Hg1N4
	102.79(12)
	N4Hg1S2
	130.56(9)
	N3Hg1S2
	113.90(11)

	C1Hg1N3
	101.79(12)
	S2Hg1N3
	110.80(8)
	N4Hg1S1
	110.05(10)

	C2Hg1N3
	98.17(12)
	N4Hg1S1
	100.71(9)
	N3Hg1S1
	106.04(10)

	C2Hg1N4
	99.17(12)
	N3Hg1S1
	115.34(9)
	N4Hg1S2
	93.91(10)

	
	
	C1S1Hg1
	100.29(17)
	C1S1Hg1
	100.8(2)

	
	
	C2S2Hg1
	99.02(16)
	C2S2Hg1
	104.55(18)





[image: ]Figure S3. a) Asymmetric unit from SC XRD of 3; b) Comparison between experimental (red) and calculated (black) PXRD patterns of 3.
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      a)					                  b)



Figure S4. a) Asymmetric unit from SC XRD of 4; b) Comparison between experimental (red) and calculated (black) PXRD patterns of 4.
[image: ][image: ]







        a)
											                 b)





Figure S5. a) Asymmetric unit from SC XRD of 5; b) Comparison between experimental (red) and calculated (black) PXRD patterns of 5.
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Figure S6. a) Asymmetric unit from SC XRD of 6; b) Comparison between experimental (red) and calculated (black) PXRD patterns of 6.
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     a)                                                                                        
     b)


Figure S7. a) Asymmetric unit from SC XRD of 7, b) Comparison between experimental (red) and calculated (black) PXRD patterns of 7.
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a)                                                                                                          b)
Figure S8. a) Asymmetric unit from SC XRD of 8, b) Comparison between experimental (red) and calculated (black) PXRD patterns of 8.
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TableS4a. Crystallographic data from SC XRD of [Pb(pyNP)2(NO3)2] (9) and [Pb(pyNP)(NO3)2](10).

	Compound
	9
	10

	Empirical formula
	C26 H18 N8 O6 Pb
	C26 H18 N10 O12 Pb2

	Formula mass
	745.68 g/mol
	1076.90 g/mol

	Temperature
	293(2) K
	293(2) K

	Wavelength
	0.71073 Å
	0.71073 Å

	Crystal system, space group
	Triclinic, P-1
	Monoclinic, P21/n

	Unit cell dimensions
	a=8.5540(4) Å
b=8.8090(3) Å
c=9.6905(4) Å
=70.332(4) deg
=75.098(4) deg
=69.707(4) deg
	a=8.3191(3) Å
b=10.9033(3) Å
c=17.0958(5) Å
=102.814(3) deg

	Volume
	636.72(5) Å3
	1512.07(8) Å3

	Z, calculated density
	1, 1.945 g/cm3
	2, 2.365 g/cm3

	Abs. coeff. 
	6.685 mm-1
	11.203 mm-1

	F (000)
	360
	1008

	Crystal size
	0.25x0.22x0.14 mm
	0.57x0.34x0.33 mm

	 range for data collec.
	3.6779-40.8493 deg
	3.5503-29.4927deg

	Refl. collected/unique, Rint
	25370/8138, 0.0390
	10634/2760, 0.0279

	Compl.ness to 
	97.4%
	99.8%

	Data/restrains/parameters
	8138/43/215
	2760/0/226

	Goodness-of-fit on F2
	1.024
	1.051

	Final R indices [I>2(I)]
	R1=0.0389, wR2=0.0547
	R1=0.0200, wR2=0.0434

	R indices (all data)
	R1=0.0674, wR2=0.0607
	R1=0.0240, wR2=0.0446

	max/min
	0.927/-0.379 e Å-3
	0.667/-0.650 e Å-3

	CCDC code
	1538708
	1538712



























































Table S4b. Selected distances (Å) and angles (deg) in 9 and 10.

	9
	10

	Pb1N1
	2.6917(16)
	Pb1N4
	2.438(3)

	Pb1N3
	2.7680(19)
	Pb1N3
	2.597(3)

	Pb1O2A
	2.635(14)
	Pb1O2
	2.679(3)

	Pb1O3A
	2.640(15)
	Pb1O5
	2.585(3)

	Pb1O3
	2.727(8)
	Pb1O1
	2.779(3)

	Pb1N2
	3.280(2)
	Pb1N5
	3.054(3)

	N1Pb1N3
	58.35(5)
	Pb1O4
	2.881(3)

	N1Pb1N3’
	121.65(5)
	Pb1O1’
	2.820(3)

	N3Pb1N3’
	180.00(4)
	N4Pb1O5
	83.28(10)

	O2APb1N1
	92.1(9)
	N4Pb1N3
	63.37(9)

	O3APb1N1
	110.7(4)
	O5Pb1N3
	70.89(9)

	O2Pb1O3
	116.4(5)
	N4Pb1O2
	70.17(10)

	(symmetry code ‘=-x,-y+1,-z)
	O5Pb1O2
	146.92(9)

	
	
	N3Pb1O2
	79.53(9)

	
	
	N3Pb1O1,
	77.82(10)

	
	(symmetry code ‘= -x, ½-y, -z)




Figure S9. Asymmetric unit from SC XRD of a) 9 and b) of 10, c) comparison between experimental (red) and calculated PXRD patterns of 9 (black) and 10 (green).
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TableS5a. Crystallographic data from SC XRD of [Cu(pyNP)Cl2(H2O)] (11), [Cu(pyNP)2H2O] [Hg2Cl2(CN)4]·H2O (12) and [Cu(pyNP)(H2O)2(-CN)Hg2Cl2(CN)3]·H2O (13).

	Compound
	11
	12
	13

	Empirical formula
	C13 H11 Cl2 Cu N3 O
	C26 H19 Cl2 Cu Hg2 N10 O
	C17 H13 Cl2 Cu Hg2 N7 O3

	Formula mass
	359.70 g/mol
	1087.18 g/mol
	898.97 g/mol

	Temperature
	293(2) K
	293(2) K
	293(2) K

	Wavelength
	0.71073 Å
	0.71073 Å
	0.71073 Å

	Crystal system, space group
	Triclinic, P-1
	Monoclinic, Cc
	Triclinic, P-1

	Unit cell dimensions
	a=7.9717(3) Å
b=8.9899(4) Å
c=11.3422(4) Å
=70.751(3) deg
=86.701(3) deg
=65.543(4) deg
	a=28.3618(11) Å
b=9.1538(3) Å
c=14.2773(5) Å
=119.096(6) deg
	a=8.4594(2) Å
b=10.7211(3) Å
c=12.8308(3) Å
=92.922(2) deg
=90.849(2) deg
=94.501(2) deg

	Volume
	695.59(5) Å3
	3238.9(2) Å3
	1158.37(5) Å3

	Z, calculated density
	2, 1.717 g/cm3
	4, 2.230 g/cm3
	2, 2.577 g/cm3

	Abs. coeff. 
	1.9501 mm-1
	10.319 mm-1
	14.395 mm-1

	F(000)
	362
	2032
	822

	Crystal size
	0.4x0.3x0.2 mm
	0.5x0.3x0.15 mm
	0.56x0.22x0.20 mm

	 range for data collec.
	3.8170-35.0870 deg
	3.3384-25.020 deg
	3.7900-28.880 deg

	Refl. collected/unique, Rint
	34166/8941, 0.0386
	26961/5699, 0.0394
	36096/6017, 0.0524

	Compl.ness to theta
	97.9 %
	100%
	98.6%

	Data/restrains/parameters
	8941/2/186
	569920857/2/426
	6017/4/303

	Goodness-of-fit on F2
	1.031
	1.025
	1.093

	Final R indices [I>2(I)]
	R1= 0.0448; wR2=0.0985
	R1=0.0203; wR2=0.0430
	R1=0.0268; wR2=0.0560

	Final R indices (all data)
	R1= 0.0821; wR2=0.1156
	R1=0. 0216; wR2=0.0436
	R1=0.0350; wR2=0.0592

	max/min
	0.625/-0.411 e Å-3
	0.654/-0.321 e Å-3
	1.213/-1.222 e Å-3

	Flack parameter
	
	0.01(2)
	

	CCDC code
	1538709
	1538713
	1538704







































Table S5b. Selected distances (Å) and angles (deg) in 11, 12 and 13.
	11
	12
	13

	Cu1O1
	1.9583(11)
	Cu1O1
	1.979(3)
	Cu1N7
	1.970(3)

	Cu1N2
	2.1540(11)
	Cu1N1
	1.996(3)
	Cu1N6
	2.045(3)

	Cu1N1
	1.9826(12)
	Cu1N5
	1.998(3)
	Cu1O2
	1.928(3)

	Cu1Cl1
	2.2958(4)
	Cu1N2
	2.039(3)
	Cu1N2
	1.984(3)

	Cu1Cl2
	2.4245(4)
	Cu1N4
	2.218(4)
	Cu1O3
	2.401(3)

	Cu1N3
	3.372(1)
	Cu1N3
	3.257(4)
	Cu1N5
	3.288(3)

	O1Cu1N1
	173.31(5)
	Cu1N6
	2.972(4)
	Hg1C1
	2.067(4)

	N2Cu1Cl1
	135.23(3)
	Hg1C27
	2.067(6)
	Hg1C2
	2.069(4)

	N2Cu1Cl2
	104.72(3)
	Hg1C28
	2.104(6)
	Hg1Cl2
	2.7549(10)

	Cl1Cu1Cl2
	119.431(19)
	Hg1Cl1
	2.7392(11)
	Hg1Cl1
	2.7775(10)

	N1Cu1N2
	79.24(5)
	Hg1Cl2
	2.9126(12)
	Hg2C3
	2.034(5)

	O1Cu1N2
	94.07(5)
	Hg2C29
	2.058(6)
	Hg2C4
	2.052(5)

	O1Cu1Cl1
	91.22(4)
	Hg2C30
	2.077(6)
	Hg2Cl1
	2.8933(10)

	N1Cu1Cl1
	93.73(4)
	Hg2Cl2
	2.6939(12)
	Hg2Cl2
	2.9564(10)

	O1Cu1Cl2
	92.52(4)
	Hg2Cl1
	2.8020(12)
	N7Cu1N2
	94.93(13)

	N1Cu1Cl2
	88.97(4)
	N1Cu1N2
	80.75(14)
	O2Cu1N6
	94.66(11)

	O1Cu1Cl2
	92.52(4)
	N5Cu1N4
	77.34(14)
	O2Cu1N2
	89.06(12)

	N1Cu1Cl2
	88.97(4)
	O1Cu1N1
	164.97(15)
	O2Cu1N7
	169.60(13)

	
	
	N5Cu1N2
	175.04(15)
	N2Cu1N6
	176.16(13)

	
	
	N2Cu1N4
	107.21(14)
	N7Cu1O3
	93.24(12)

	
	
	O1Cu1N5
	85.40(14)
	N2Cu1O3
	88.38(13)

	
	
	N1Cu1N5
	96.93(14)
	N6Cu1O3
	90.29(11)

	
	
	O1Cu1N2
	95.72(14)
	O2Cu1O3
	96.47(13)

	
	
	O1Cu1N4
	98.43(14)
	C1Hg1C2
	157.67(15)

	
	
	N1Cu1N4
	96.56(14)
	Cl2Hg1Cl1
	92.76(3)

	
	
	C27Hg1C28
	160.85(19)
	C1Hg1Cl2
	101.78(11)

	
	
	Cl1Hg1Cl2
	89.17(3)
	C2Hg1Cl2
	91.69(10)

	
	
	C27Hg1Cl1
	109.31(14)
	C1Hg1Cl1
	94.16(11)

	
	
	C28Hg1Cl1
	89.16(13)
	C2Hg1Cl1
	102.99(11)

	
	
	C27Hg1Cl2
	93.52(15)
	C3Hg2C4
	170.31(16)

	
	
	C28Hg1Cl2
	91.70(13)
	Cl1Hg2Cl2
	86.41(3)

	
	
	C28Hg1C30
	156.9(2)
	C3Hg2Cl1
	91.53(13)

	
	
	Cl2Hg1Cl1
	92.46(4)
	C4Hg2Cl1
	96.24(12)

	
	
	C29Hg1Cl2
	96.99(15)
	C3Hg2Cl2
	100.36(13)

	
	
	Hg1Cl1Hg2
	89.34(3)
	C4Hg2Cl2
	85.94(12)

	
	
	C30Hg2Cl2
	102.50(14)
	Hg1Cl2Hg2
	87.85(3)

	
	
	C29Hg2Cl1
	94.07(16)
	Hg1Cl1Hg2
	88.69(3)

	
	
	C30Hg2Cl1
	97.40(14)
	
	

	
	
	Hg2Cl2Hg1
	87.94(3)
	
	


Figure S10. Asymmetric unit from SC XRD of a) 11, b) 12 and c) 13.
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a)                                                                                          b)
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c)



Figure S11a. Comparison between experimental (red) and calculated PXRD patterns of 11 (green)and 13 (black).
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Figure S11b. Comparison between experimental (red) and calculated PXRD patterns of 12 and 13.
[image: ]

































[bookmark: _GoBack]Table S6. Vibrational assignment of pyNP (1).
	Ramanexp 
	ATRexp 
	Assignment

	3100 w
3085 sh
3073 vw
3063 vw
3051 s
3019 vw
3005 mw
	3112 w
3100 vw
3084 sh
3073 m
3061 sh
3051s
3018 m
3000 s
2975 vvw 
	 CH

	1604 s 
	1601 vs 
	 C=N +  C=C (np) 

	1590 vs 
	(1586 sh) 
	 C=N +  C=C (py) 

	1569 m 
	1567 w 
	 C=N +  C=C 

	1540 vw 
	1540 s (1517 sh) 
	 C=N +  C=C 

	
	1557 w
1547 m-w
	Not assigned 

	1499 m-s
	1497 m
	 CH (np) 

	1473 m
	1470 s 
	 CH +  C=N (py) 

	1447 sh 
	1445 w 
	 CH (py) +  C=N (np) 

	1437 m-s 
	1436 m-w
	 CH

	1421 m
	1418 s 
	 CH

	1384 sh 
	(1383 vvw) 
	Not assigned 

	1371 vvs 
	1371 w 
	 C9C10 (np) 

	1351 vvw 
	1352 vvw
	Not assigned. 

	1340 vvw* 
	1339 vw 
	 CH +  C=C (np) 

	1314 s 
	1313 m-w 
	 pynp 

	
	1290 w 
	Not assigned. 

	1279 w 
	1279 w 
	 CH 

	1263* vvw/sh 
	
	 CH (py) 

	1247 m-w 
	1244 w 
	 C=N +  C=C (Kekulé mode py) 

	1232 vvw 
	1227 vw 
	 symm CN(np) 

	1204 w 
	1201 vvw 
	 asymm CN (np) 

	1150 vw 
	1150 w 
	 CH (py) 

	1135 w 
	1134 w 
	 CH (np) 

	1128 vw 
	1126 m 
	 CH (np) 

	1095 vw 
	1092 w 
	 CH (py) 

	1075 vvw 
	1073 m-w 
	 CC (ring B breathing mode) 

	1047 sh 
	1046 vw 
	 CC (py ring breathing mode) 

	1038 m-w 
	1035 w 
	 CC (ring A breathing mode) 

	997 m 
	995 m-w 
	 CC (py ring breathing mode) 

	972 vvw 
	970 w 
	CH (np) 

	943w 
	
	CH

	(864 m-w)
	
	Not assigned

	856 m 
	
	CH

	821 vw 
	
	 CC

	798 vw 
	792 s 
	 CH 

	775 m 
	774 m-s 
	 CC (breathing mode of np) 

	747 m 
	
	Not assigned

	739 m 
	
	CH (py)

	717 w 
	717 w 
	 CC (localized mainly on py) 

	690 vw 
	
	CC

	625 vw 
	622 w 
	CC(np) 

	614 vw 
	
	Not assigned

	582 vw 
	
	 CCC +  CCN

	558 w 
	
	 CCC

	537 w 
	536 vvw 
	 CCC (np) 

	499 vvw 
	496 w 
	 CCC(np) 

	460 vw 
	
	 CCC

	398 vw 
	400 m-w 
	CCC 

	341 vw 
	340 w 
	 pynp 

	286 vw 
	286 w 
	 pynp 

	189 w 
	
	 (np) butterfly mode

	172 w 
	
	pynp

	130 w 
	
	 pynp

	[image: ]                                                                                      s=strong, m=medium, w=weak, v=very, sh= shoulder
np and py fragments, A/B rings and numbering as indicate in figure 









































Figure S12. Vibrational spectra of pyNP (1): in black Raman, in red FTIR-ATR and in blue FIR.
[image: ]
Figure S13. Vibrational spectra of [Ag2(pyNP)2(NO3)2] (2): in black Raman, in red FTIR-ATR and in blue FIR.
[image: ]
Figure S14. Vibrational spectra of [Hg(pyNP)Cl2] (3): in black Raman and in red FTIR-ATR.
[image: ]
Figure S15. Vibrational spectra of [Hg(pyNP)Br2] (4): in black Raman and in red FTIR-ATR.
[image: ]
Figure S16. Vibrational spectra of [Hg(pyNP)I2] (5): in black Raman and in red FTIR-ATR.
[image: ]
Figure S17. Vibrational spectra of [Hg(pyNP)(CN)2] (6): in black Raman and in red FTIR-ATR.
[image: ]
Figure S18. Vibrational spectra of -[Hg(pyNP)(SCN)2] (7): in black Raman and in red FTIR-ATR.
[image: ]
Figure S19. Vibrational spectra of -[Hg(pyNP)(SCN)2] (8): in black Raman and in red FTIR-ATR.
[image: ]
Figure S20. MicroRaman spectrum of [Cu(pyNP)Cl2(H2O)] (11).
[image: ]
Figure S21. MicroRaman spectrum of [Cu(pyNP)2(H2O)][Hg2(CN)4Cl2]∙H2O (12).
[image: ]
Figure S22. MicroRaman spectrum of [Cu(pyNP)(H2O)2(-CN)Hg2(CN)3Cl2]∙H2O (13).
[image: ]













Table S7. Calculated and experimental absorptions of cis planar configuration of pyNP (1).
	Calculated  (nm)
	Activity (a.u.)
	Transition involved (symmetry)
	Experimental (nm) solid 
	Experimental  (nm) in solution a 

	279
	0.072
	-* (1A’)
	240
	

	286
	0.0001
	n-* (1A’’)
	275
	271

	296
	0.0035
	n-* (1A’’)
	280
	

	303
	0.34
	-* (1A’)
	319
	322, 333(sh)

	a in CH3OH/H2O (50:50 v/v)[[endnoteRef:1]] [1: []  J.D. Aguirre, D.A. Lutterman, A.M. Angeles-Boza, K.R. Dunbar, C. Turro, Inorg. Chem. 46 (2007), 7494-7502] 






Figure S23. Absorption and emission spectra of pyNP (1) in the solid state.
[image: ]

Table S8. Absorbtion peaks (nm) of pyNP=L (1); [Ag2L2(NO3)2] (2); [HgLX2] (X= Cl(3), Br(4), I(5)); [CuL(H2O)Cl2](11); [CuL2(H2O)][ Hg2(CN)4Cl2] (12) and [CuL(H2O)2Hg2(CN)4Cl2](13).
	1
	2
	3
	4
	5
	11
	12
	13

	240
	240
	238
	235
	238
	236
	233
	236

	275
	
	276
	274
	274
	276
	274
	275

	280
	293
	280
	280
	280
	291
	281
	281

	319 (broad)
	369 (broad)
	357
	357
	374 (broad)
	358
	356
	360

	436
	575
	515
	508
	504
	800
	648
	648






Table S9. Emission peaks (nm) and excitation wavelength(nm) in the solid state, with the stoke shift (nm) of the transition, for pyNP=L (1); [Ag2L 2(NO3)2] (2); [Hg L X2] (X= Cl(3), Br(4), I(5)); [CuL(H2O)Cl2](11); [CuL2(H2O)][Hg2(CN)4Cl2] (12) and [CuL(H2O)2Hg2(CN)4Cl2] (13).
	1
	Emission (Exc.)
	440 (240)
	343, 440 (270)
	440, 523, 600 (340)

	
	Stoke Shift
	200
	170
	260

	2
	Emission (Exc.)
	446 (240)
	347, 446 (270)
	446, 533, 598 (340)

	
	Stoke Shift
	200
	170
	260

	3
	Emission (Exc.)
	445 (240)
	345, 445 (270)
	445, 560 (340)

	
	Stoke Shift
	200
	170
	220

	4
	Emission (Exc.)
	460 (240)
	347, 460 (270)
	460, 575 (340)

	
	Stoke Shift
	220
	190
	235

	5
	Emission (Exc.)
	460 (240)
	387, 460 (270)
	460, 545 (370)

	
	Stoke Shift
	220
	190
	175

	11
	Emission (Exc.)
	465 (240)
	350, 465 (270)
	450 (340)

	
	Stoke Shift
	220
	195
	110

	12
	Emission (Exc.)
	440 (240)
	385, 440 (270)
	385, 440 (340)

	
	Stoke Shift
	200
	170
	100

	13
	Emission (Exc.)
	450 (240)
	450 (270)
	450, 545, 625 (360)

	
	Stoke Shift
	210
	180
	265
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