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1、Experimental Section

Physical Measurements. Elemental analyses were measured with a Perkin- Elmer 1400C analyzer. Infrared spectra were recorded on a Nicolet 170SX spectrometer using pressed KBr plates in the 4000-400 cm-1 ranges. Thermogravimetry (TG) and differential thermal gravimetric (DTG) analyses were recorded on an SDT 2980 simultaneously for the crystalline samples under a nitrogen atmosphere (150 mL/min) at a heating rate of 20°C/min.
Crystallographic Data Collection. The diffraction data were collected on an SMART APEXII diffractometer with graphite monchromatic Mo-Kα (λ = 0.71073 Å, T = 293K) radiation. Empirical absorption correction was carried out by using the SADABS program. Their structures were solved by direct methods and refined by least squares on Fobs2 with SHELXTL software package. All non-H atoms were anisotropically refined. The hydrogen atoms were located by difference synthesis and refined isotropically. The molecular graphics were plotted using SHELXTL. The CCDC number of complex (1) is 2133535, (2) is 651986 (J. Serb. Chem. Soc. 2010, 75 (4), 459–473, reported by our group).
Hirshfeld surfaces analysis. CrystalExplorer 17.5 program was used to show the Hirshfeld surfaces and the 2D-fingerprint plots. The crystallographic information files (CIFs) were used as input files. The 3D dnorm surfaces (normalized contact distance) were mapped over a fixed color scale of -0.6340 (red) to 1.4629 (blue) for complex (1), and -0.6685 (red) to 1.2202 (blue) for complex (2). The dnorm property, Eq. (1), is a sum of two distances, di and de, which are normalized by the Van der Waals radii of the involved atoms. di is the closest internal distance from a given point on the surface and de is the closest external contact. Equation (1) below:
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Synthesis of the complex (1)：The chemical reagents used are commercial analytical pure or chemical pure, without further purification, direct use. The commercially available Zn(CH3COO)2 (0.22g, 1m mol), H3PO4 (0.26 ml, 5m mol), and methylpiperazine (0.05g, 0.25m mol) was dissolved in 20mL water solution, then reflux heating for 30 minutes. Then added 10 ml ethanol to precipitate to obtain solid. After filtering, the solid were collected, dried and submitted for elemental analysis. The yield was 83.4% based on methylpiperazine. Solids are recrystallized with ethanol to obtain single crystals. The single crystals X-ray confirmed that the green crystal was C5H16N2O8P2Zn. The elemental analysis supports this formulation. Anal. Calc. C, 16.23%; H, 4.35%; N, 7.68%. Found: C, 16.69%; H, 4.45%; N, 7.79%. 
Synthesis of the complex (2)：The commercially available p-hydroxybenzoic acid (1.10g, 6 mmol) and piperazine (0.43g, 5mmol) were dissolved in 20 mL aqueous solution, respectively. The two solutions were mixed and then refluxed and stirred for 30 minutes. Stop stirring and heating, and then add 20ml ethanol to cool down and produce a large amount of precipitation. Filtration collects solids. Solids are recrystallized with ethanol and water (1:1) to obtain colorless crystals. The single crystals X-ray confirmed that the green crystal was C11H18N2O4. Anal. Calcd.: C 54.55%, H 7.43%, N 11.57%; Found: C 54.41%, H 7.36%, N 11.52%. IR (cm–1): 3132vs, 3016vs, 2773m, 2497m, 1611vs, 1545s, 1398vs, 1271m, 1228m, 1165m, 1095s, 980m, 856m, 783m, 697w, 625m. 
2、Crystallographic data for complex (1) [(C5H12N2)Zn(H2PO4)2].                

Table S1. Crystal data and structure refinement for complex (1) [(C5H12N2)Zn(H2PO4)2]. 

	Empirical formula
	C5H16N2O8P2Zn

	Formula weight
	359.51 

	Temperature
	293(2) K 

	Wavelength
	0.71073 Å 

	Crystal system, space group
	Monoclinic, P21/c 

	Unit cell dimensions
	a = 8.6500(17)Å   α = 90° 

	
	b = 13.479(3)Å    β = 125.48(2)°. 

	
	c = 13.294(4)Å    γ = 90°. 

	Volume
	1262.2(5) Å 3 

	Z, Calculated density
	4, 1.892 Mg/m3 

	Absorption coefficient
	2.233 mm-1 

	F(000)
	736 

	Crystal size
	0.30x 0.35 x 1.20mm 

	Theta range for data collection
	2.41 to 26.96°. 

	Limiting indices
	0<=h<=10, -16<=k<=0, -16<=l<=12

	Reflections collected / unique
	2867 / 2696 [R(int) = 0.0142] 

	Completeness to theta = 26.88
	98.5 % 

	Refinement method
	Full-matrix least-squares on F2 

	Data / restraints / parameters
	2696 / 0 / 171

	Goodness-of-fit on F2
	1.225

	Final R indices [I>2sigma(I)]
	R1 = 0.0385, wR2 = 0.1252 

	R indices (all data)
	R1 = 0.0458, wR2 = 0.1296 

	Largest diff. Peak and hole
	1.180 and -1.116 e. Å


Table S2 Selected bond Length (Å) and Angles (°) for (1).
	Bond
	Length(Å)
	Bond
	Length(Å)

	Zn(1)-O(2)#1
	1.934(2)
	P(2)-O(7)
	1.587(3)

	Zn(1)-O(4)
	1.943(2)
	O(2)-Zn(1)#1
	1.934(2)

	Zn(1)-O(5)
	1.954(2)
	O(5)-P(2)#2
	1.525(3)

	Zn(1)-O(6)
	1.973(2)
	N(1)-C(2)
	1.455(7)

	P(1)-O(1)
	1.520(3)
	N(1)-C(1)
	1.491(7)

	P(1)-O(2)
	1.526(2)
	N(2)-C(3)
	1.482(5)

	P(1)-O(4)
	1.552(2)
	N(2)-C(4)
	1.486(5)

	P(1)-O(3)
	1.574(3)
	C(1)-C(4)
	1.525(5)

	P(2)-O(8)
	1.519(2)
	C(2)-C(3)
	1.527(6)

	P(2)-O(5)#2
	1.525(3)
	C(4)-C(5)
	1.505(7)

	P(2)-O(6)
	1.531(3)

	
	

	bond
	Angle(º)
	Bond
	Angle(º)

	O(2)#1-Zn(1)-O(4)
	114.01(10)
	O(8)-P(2)-O(7)
	108.02(16)

	O(2)#1-Zn(1)-O(5)
	106.93(11)
	O(5)#2-P(2)-O(7)
	107.68(14)

	O(4)-Zn(1)-O(5)
	117.16(11)
	O(6)-P(2)-O(7)
	106.56(15)

	O(2)#1-Zn(1)-O(6)
	106.61(11)
	P(1)-O(2)-Zn(1)#1
	129.80(14)

	O(4)-Zn(1)-O(6)
	113.23(10)
	P(1)-O(4)-Zn(1)
	118.33(14)

	O(5)-Zn(1)-O(6)
	97.22(11)
	P(2)#2-O(5)-Zn(1)
	127.67(14)

	O(1)-P(1)-O(2)
	113.94(14)
	P(2)-O(6)-Zn(1)
	129.80(16)

	O(1)-P(1)-O(4)
	109.08(14)
	C(2)-N(1)-C(1)
	112.6(3)

	O(2)-P(1)-O(4)
	112.88(16)
	C(3)-N(2)-C(4)
	113.2(3)

	O(1)-P(1)-O(3)
	107.41(16)
	N(1)-C(1)-C(4)
	110.0(4)

	O(2)-P(1)-O(3)
	108.15(13)
	N(1)-C(2)-C(3)
	110.6(4)

	O(8)-P(2)-O(5)#2
	111.44(14)
	N(2)-C(4)-C(5)
	109.8(4)

	O(8)-P(2)-O(6)
	109.78(15)
	N(2)-C(4)-C(1)
	110.1(3)

	O(5)#2-P(2)-O(6)
	113.10(15)
	C(5)-C(4)-C(1)
	111.2(4)


symmetric code：#1 -x,-y-1,-z    #2 -x+1,-y-1,-z
Table S3 Hydrogen-band geometry (Å, º) for (1).
	D-H···A
	D-H
	H ···A
	D···A
	D-H···A 

	N(2)--H(1)..O(8)
	0.8574
	1.8370
	2.6868
	170.74

	N(1)--H(1A)..O(5)
	0.9000
	2.4640
	3.1448
	132.72

	N(1)--H(1A)..O(6)
	0.9000
	2.1152
	2.9124
	147.14

	N(1)--H(1B)..O(3)
	0.9000
	2.2083
	2.9742
	142.63

	N(1)--H(1B)..O(4)
	0.9000
	2.1818
	2.9616
	144.6

	N(2)--H(2)..O(1)
	0.7531
	2.0285
	2.7501
	160.55

	O(3)--H(3A)..O(8)
	0.8200
	1.7154
	2.5046
	160.89

	IntraO(7)--H(7A)..O(1)
	0.8200
	1.8069
	2.6208
	171.54
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Fig. S1 An ORTEP diagram of [(C5H12N2)Zn(H2PO4)2] (1).
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Fig. S2 A view of the hydrogen bond for [C5H12N2][Zn(H2PO4)2] (1). 

[image: image5.png]



Fig. S3 A view of the hydrogen bond for [C5H12N2][Zn(H2PO4)2] (1).
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Fig. S4 View of 2D along ab-axis direction.

3、Crystallographic data for [(C4H10N2)(HO-C6H4COOH)]·H2O (2).                

Table S4. Crystal data and structure refinement for complex (2).
Empirical Formula                       C11H18N2O4
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Formula weight                          242.20

Temperature                            293(2) K
Wavelength                             0.71073 Å

Crystal system                           Monoclinic

Space group                             P21/c

Unit cell dimensions                      a = 6.6120(13)Å   α = 90°

b = 11.898(2)Å   β = 92.48(3)°

c = 12.442(3)Å    γ = 90°
Volume                                 977.9(3)Å3
Z, Calculated density                      4, 1.353 Mg/m3
F(000)                                  432

Absorption coefficient                     0.107 mm-1
Crystal size                              0.22 mm×0.25 mm×0.24 mm

Theta range for data collection               2.37 to 26.97°
Limiting indices                          0≤h≤7, 0≤k≤14, -14≤l≤14

Reflections collected/ unique                2245 / 2071 [R(int) = 0.0215]

Completeness to theta = 26.97               97.1%

Refinement method                        Full-matrix least-squares on F2
Data / restraints / parameters                2071 / 1 / 140

Goodness-of-fit on F2                                 1.073
Final R indices [I>2sigma(I)]                R1 = 0.0551, wR2 = 0.1662
R indices (all data)                        R1 = 0.0672, wR2 = 0.1766
Extinction coefficient                      0.074(11)
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Largest diff. peak and hole                  0.615 and -0.662 e.A3

Table S5 Selected bond Length (Å) and Angles (°) for (2).
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Bond              Length(Å)            Bond            Length(Å)
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O(1)-C(6)          1.357(3)             O(2)-C(7)         1.259(3)

O(3)-C(7)          1.273(2)             N(1)-C(8)         1.491(3)
N(1)-C(9)          1.494(3)

[image: image32.png]di

de




[image: image33.png]24
22)

di




Bond           Angle(°)              Bond          Angle(°)
O(1)-C(6)-C(5)   122.9(2)             O(1)-C(6)-C(1)   117.8(2)

O(2)-C(7)-O(3)   123.69(18)           O(2)-C(7)-C(3)   118.50(18)

O(3)-C(7)-C(3)   117.79(17)           C(8)-N(1)-C(9)   111.15(15)
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N(1)-C(8)-C(9)#1 110.85(16)           N(1)-C(9)-C(8)#1  111.79(17)

#1 -x+2,-y,-z+1
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Fig. S5 An ORTEP diagram of complex (2). 
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Fig. S6 The molecule structure of (2) [C4H10N2]·[C7H6O3][H2O] along a axis.
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Fig. S7 View of the supermolecule crystal packing for complex (2).
4、Hirshfeld surface analysis for complexes (1) and (2).
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(a) Shape index            (b) di                  (c) de
Fig. S8 Hirshfeld surface mapped with (a) shape index, (b) di, (c) de for the complex (1) (di is the closest internal distance from a given point on the surface and de is the closest external contact).
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Fig. S9 2D fingerprint plot derived from HS of complex (1).
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(a) Shape index            (b) di                  (c) de
Fig. S10 Hirshfeld surface mapped with (a) shape index, (b) di, (c) de for the complex (2).
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Fig. S11 2D fingerprint plot derived from HS of complex (2).
5、IR spectrum for complexes (2).
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Fig. S12 The IR of complex (2).
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