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Section 1 Synthesis of the H;L!, H,L?, H,L3
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Scheme S1 Synthetic route of the ligand H;L!.
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Scheme S2 Synthetic route of the ligand H4L2.
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Scheme S4 The reaction representations of the complexes 1-3.



Section 2 "TH NMR and 3C NMR spectra of the H;L!, H4L2, H,L?
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Fig. S1 '"H NMR spectra of the ligand H3L! in DMSO-d® solution.
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Fig S2. 3C NMR spectra of the ligand H;L! in DMSO-d® solution.
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Fig. S4 13C NMR spectra of the ligand H4L? in DMSO-d° solution.
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Fig. S5 '"H NMR spectra of the ligand H,L? in DMSO-d° solution.
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Fig. S6 1’C NMR spectra of the ligand H,L? in DMSO-d° solution.



Section 3 Selected Bond Distances (Angles), Distances (Angles) and Hydrogen
Bonds for the complexes 1-3

Table S1 Selected bond distances (A) and angles (°) for 12, 2" and 3¢
1

Zn(1)-0(4)
Zn(1)-0(2)#1
Zn(1)-N(2)
Zn(1)-0(2)
Zn(1)-0(1)
Zn(1)-Zn(1)#1
0(2)-Zn(1)#1
0O(4)-Zn(1)-0(2)#1
O(4)-Zn(1)-N(2)
O(2)#1-Zn(1)-N(2)
O(4)-Zn(1)-0(2)

Zn(1)-0(7)
Zn(1)-0(5)
Zn(1)-0(2)
Zn(1)-0(3)
Zn(1)-N(1)
Zn(2)-O(1)#1
Zn(2)-0(6)
Zn(2)-0(4)
Zn(2)-0(2)
Zn(2)-0(1)
O(1)-Zn(2)#1
0(7)-Zn(1)-0(5)
O(7)-Zn(1)-0(2)
O(5)-Zn(1)-0(2)
0(7)-Zn(1)-0(3)

N(1)-Zn(1)
N(2)-Zn(2)
N(4)-Zn(3)#1
N(5)-Zn(4)

2.003(7)
2.015(6)
2.053(7)
2.085(7)
2.095(7)
3.146(2)
2.015(6)
94.5(3)

128.8(3)
136.1(3)
101.1(3)

1.9659(19)
1.9675(18)
2.0094(18)
2.0888(18)
2.106(2)
1.9825(18)
2.0084(19)
2.0212(17)
2.0426(17)
2.080(2)
1.9825(17)
113.90(8)
96.41(8)
94.29(8)
97.99(7)

2.057(4)
2.026(4)
1.993(4)
2.059(4)

3

O(2)#1-Zn(1)-0(2)
N(2)-Zn(1)-0(2)
O(4)-Zn(1)-0(1)
O(2)#1-Zn(1)-0(1)
N(2)-Zn(1)-0(1)
0(2)-Zn(1)-0(1)
0(4)-Zn(1)-Zn(1)#1

OQ)#1-Zn(1)-Zn(1)#1

N(2)-Zn(1)-Zn(1)#1
0(2)-Zn(1)-Zn(1)#1
O(1)-Zn(1)-Zn(1)#1

0(5)-Zn(1)-0(3)
0(2)-Zn(1)-0(3)
0(7)-Zn(1)-N(1)
0(5)-Zn(1)-N(1)
0(2)-Zn(1)-N(1)
0(3)-Zn(1)-N(1)
O(1)#1-Zn(2)-0(6)
O(1)#1-Zn(2)-O(4)
0(6)-Zn(2)-0(4)
O(1)#1-Zn(2)-0(2)
0(6)-Zn(2)-0(2)
0(4)-Zn(2)-0(2)
O(1)#1-Zn(2)-0(1)
0(6)-Zn(2)-0(1)
0(4)-Zn(2)-0(1)
0(2)-Zn(2)-0(1)

O(4)-Zn(1)-0(19)
0(2)-Zn(1)-0(19)
N(1)-Zn(1)-0(19)
O(1)-Zn(1)-0(19)

79.8(3)
84.8(3)
103.5(3)
101.9(3)
77.0(3)
155.1(3)
100.3(2)
40.69(18)
113.6(2)
39.06(17)
137.1(2)

93.63(7)
159.10(7)
119.51(8)
126.48(8)
83.42(8)
76.32(8)
103.09(7)
102.47(7)
109.40(8)
152.09(7)
94.23(8)
91.95(7)
74.78(8)
121.68(8)
128.27(7)
77.52(7)

88.33(15)
96.54(15)
77.09(15)
160.23(14)



O(1)-Zn(3)
0O(2)-Zn(1)
0O(2)-Zn(1)
0(3)-Zn(3)
0O(4)-Zn(1)
0O(5)-Zn(3)
0(10)-Zn(2)
0(10)-Zn(4)
O(11)-Zn(2)
0O(15)-Zn(4)
0(16)-Zn(2)
0O(17)-Zn(4)
0(18)-Zn(2)
0(19)-Zn(1)
0(20)-Zn(4)
Zn(1)-Zn(3)
Zn(3)-N(4)#2
0(4)-Zn(1)-0(2)
0O(4)-Zn(1)-N(1)
0O(2)-Zn(1)-N(1)
0(4)-Zn(1)-0(1)
0(2)-Zn(1)-0(1)
N(1)-Zn(1)-0(1)
0O(3)-Zn(3)-Zn(1)
0O(3)-Zn(3)-Zn(1)
0(17)-Zn(4)-0(15)
O(17)-Zn(4)-N(5)
O(15)-Zn(4)-N(5)
0(17)-Zn(4)-0(20)

aSymmetry transformations used to generate equivalent atoms:
bSymmetry transformations used to generate equivalent atoms:

°Symmetry transformations used to generate equivalent atoms:

1.984(3)
2.077(3)
1.981(4)
1.997(4)
1.967(4)
2.012(4)
1.988(3)
2.106(3)
2.380(4)
1.970(4)
2.007(4)
1.967(4)
2.007(4)
2.088(4)
2.096(4)
3.1463(18)
1.993(4)
108.29(16)
146.38(16)
103.41(15)
99.71(15)
97.98(15)
86.53(15)
74.96(11)
76.83(11)
113.36(19)
126.57(19)
119.74(18)
88.63(18)

0(4)-Zn(1)-Zn(3)
0(2)-Zn(1)-Zn(3)
N(1)-Zn(1)-Zn(3)
O(1)-Zn(1)-Zn(3)
0(19)-Zn(1)-Zn(3)
0(10)-Zn(2)-0(18)
0(10)-Zn(2)-0(16)
0(18)-Zn(2)-0(16)
0(10)-Zn(2)-N(2)
0(18)-Zn(2)-N(2)
0(16)-Zn(2)-N(2)
0(10)-Zn(2)-0(11)
0(18)-Zn(2)-0(11)
0(16)-Zn(2)-0(11)
N(2)-Zn(2)-0(11)
O(1)-Zn(3)-N(4)#2
0(1)-Zn(3)-0(3)
N(4)#2-Zn(3)-0(3)
0(1)-Zn(3)-0(5)
N(4)#2-Zn(3)-0(5)
0(3)-Zn(3)-0(5)
O(1)-Zn(3)-Zn(1)
N(4)#2-Zn(3)-Zn(1)
0(15)-Zn(4)-0(20)
N(5)-Zn(4)-0(20)
O(17)-Zn(4)-0(10)
0(15)-Zn(4)-0(10)
N(5)-Zn(4)-0(10)
0(20)-Zn(4)-0(10)

#1 -x+1,-y+1,-z+2
#1 -x+1,-y+2,-z+1
#1 x-1/2,-y+3/2,2-1/2

76.60(11)
77.03(10)
122.14(12)
38.16(9)
160.53(10)
104.18(14)
94.99(15)
101.44(17)
149.77(16)
92.66(15)
106.21(17)
74.15(13)
168.91(16)
89.65(16)
84.49(14)
141.57(18)
104.09(15)
106.46(18)
100.39(16)
98.61(17)
96.74(18)
40.29(10)
175.40(13)
101.04(18)
76.40(16)
99.86(16)
91.70(15)
84.52(15)
160.53(14)

#2  x+1/2,-y+3/2,2+1/2



Table S2 Distances (A) and Angles (°) of Hydrogen Bonds for 1, 2 and 3.

D-H-+A d(H"A) d(D++A) /D—H-A
1
03-H3---04#1 | 1.871 | 2.662 | 161.73
NI-HI--05#2 | 1.961 | 2.741 | 150.17
C5-H5B--05 | 2.589 | 3.429 | 150.5
C8-H8AB:--05 | 2.481 | 3.232 | 137.7
C2-H2B-06 | 2.473 | 3.274 | 1513
CI2-HI2B+-07 | 2.477 | 3.338 | 154.1
2
O8-H8B--O11#3 | 1.901 | 2.635 | 148.5
C24-H24F---05 | 2.586 | 3.451 | 150
CI7-HITH--04 | 2.657 | 3.606 | 169.7
CI5-HI5A-09 | 3.186 | 4.132 | 168.7
C4-H4---O11 | 2414 | 3.324 | 166.2
3
C24-H24A-+08 | 2.474 | 3.377 | 164.0
C9-H9B'--0O18 | 2.458 | 3.412 | 167.4

Symmetry transformations used to generate equivalent atoms: #1: x+1, y-1, z. #2: -x+1, -y, -z+2. #3: -x+1, -y+1, -

z+2.



Section 4 Structural information for 1, 2 and 3

Fig. S7 (a) View of the 2D layer formed by H-bonding interactions of 1 (N1-H1---O5: 1.961,
2.741, 150.17, pink dashed line). Different colors represent different 1D chains. (b) Packing
diagram of 1 showing the 3D H-bonded network. Different colors represent different 2D layers
(C2-H2B---06: 2.473, 3.274, 151.3; C12-H12B---07: 2.477, 3.338, 154.1, blue dashed line).



Fig. S8 Hydrogen bonds with C—H---O type in 2D structure of 1 (C5—-H5B---05: 2.589, 3.429,
150.5; C8-H8AB---05: 2.481, 3.232, 137.7, pink dashed line)

Fi
g. S9 The 3D packing picture of 1 by H-bonding C2—H2B---06 and C12—H12B---O7 viewed
down from a axis (C2-H2B---06: 2.473, 3.274, 151.3, C12-H12B---07: 2.477, 3.338, 154.1, blue
dashed line).

Fig. S10 The coplanar Zn4(H,L,), fragment in 2.



Fig. S11 (a) Packing diagram of 2 showing the 2D H-bonded network (O8-H8B---O11: 1.901,
2.635, 148.5, C24-H24F---0O5: 2.586, 3.451, 150, green dashed line; C17-H17H:---O4: 2.657,
3.606, 169.7, C15-H15A---09: 3.186, 4.132, 168.7, pink dashed line). (b) Crystal packing of 2
showing the 3D hydrogen bonding network (C4-H4---O11: 2.414, 3.324, 166.2, blue dashed line).
Different colors represent different 2D layers. Hydrogen atoms not involved in H-bonding are
omitted for clarity.



bonded network (C24-H24A---08: 2.474,3.377,

C9-H9B---018: 2.458, 3.412, 167.4, pink dashed line). Different colors

showing the 2D H

Fig. S12 Packing diagram of 3

green dashed line; 164.0

2

represent different 1D chains. Hydrogen atoms not involved in H-bonding are omitted for clarity.
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Fig. S13 The 3D packing picture of 3 by Van de Waals interaction. Different colors represent

different 2D layers.
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Section 5 IR spectrum, PXRD patterns and TGA Curves for 1, 2 and 3.

The simulated and experimental XRPD patterns of three complexes are shown in
Fig. S14. All the peaks displayed in the measured patterns match up with those in the
simulated patterns generated from single-crystal diffraction data. Their peak positions

are in good agreement with each other, indicating the phase purity of the products.

The thermogravimetric analytical (TGA) studies were performed from 25°C to 800
°C at a ramp rate of 10 °C/min in a flowing 50 mL/min nitrogen atmosphere (Fig.
S16). In complex 1, the 3.65% loss should correspond to the loss of one CH;0H
solvent molecule (calculated 3.63%). The TGA curve of 2 displays one distinct stage
of weight losses. The stage is from 25 to 230 °C corresponds to the loss of four DMF
molecules. The observed weight loss of 20.16% is in agreement with the calculated
value of 21.05%. For 3, the weight loss (6.16%) before 195 °C corresponds to the

release of one DMSO solvent molecule (calculated 6.19%).
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Section 6 UV-vis absorption and emission spectra in MeOH

The absorption spectra of complexes 1-3 and free ligands were measured in solid
state at room temperature. As shown in Fig. S17, complexes 1-3 exhibit similar
spectral profiles to that of ligands (H;L!, HyL?, H,L3), respectively. Three peaks at
313, 384 and 400 nm for 1 are observed, while the H;L! ligand in the BaSO, plate is
observed to absorb at 293 and 394 nm. The high-energy absorption band of ligand
H;L! exhibits at 293 nm, which become red-shifted to 313 nm. Meanwhile, absorption
band at 394nm of ligand H;L!, which splited into two peaks at 384 and 400 nm, upon
formation of 1. The 242 and 344 nm absorption for 2 may be assigned as the m-n*

charge transfer, similar to the 232 and 314 nm peaks of the free ligand Hy4L?, the red



shifts for complex 2 compared to the free ligand can be tentatively ascribed to the
coordination to metal ions, and the relatively lower peak (~404 nm) is a result of
MLCT transition.! Two absorption bands at 236 and 309 nm due to the m-m*
transitions of the free ligand H,L3 (240 and 304 nm) are observed for complex 3, and
the relatively lower peak (~360 nm) is also a result of MLCT transition.
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Fig. S17 UV-vis spectra of the H;L.! and 1 (a), H4L.? and 2 (b), H,L? and 3 (c) in the
solid state at room temperature.

The absorption spectra of complexes 1-3 and free ligands were also measured in
MeOH, as shown in Fig. S18a. The free ligands present important transitions with
absorption bands at ~294 nm for H3;L!, ~313 nm for H4L? and ~291 nm for H,L3,
respectively. In the complexes 1-3, these bands exhibited a red-shift and appeared at
~307 nm for 1, ~334 nm for 2 and ~310 nm for 3. Meanwhile, a new maximal
absorption peak appeared at ~388 nm for 1 and new relatively lower peaks at ~ 400
nm for 2 and ~ 370 nm for 3. These changes could be attributed to the interaction
between the ligand moiety and zinc. The binding of ligands to Zn?>* can form a six-
membered chelate ring with the Schiff base C=N and Ar-O-, which enlarges the
conjugated system, and reduces the energy difference between n and n* orbital.!®2

The photoluminescence behaviors of the complexes 1-3 and free ligands in MeOH
were also studied (Fig. S18b). The maximum fluorescent emission for H;L!, 1, H4L2,
2, H,L? and 3 were observed at 488, 443, 441, 498, 415 and 458 nm respectively,
which are based on the intra-ligand energy transition (IL). Compared with the
emission spectra of corresponding free ligand, the blue-shift for coordination complex
1 may be due to that the electron withdrawing of the nitro group at the 5-positon of
salicylaldehyde ring enhance the electron transition energy when ligand coordinated

with Zn(II) ions. On the contrary, the red-shift for 2 and 3 may be due to that the



coordination of Zn(Il) ions enhances the ligand’s ability to accept electrons and
decreases the electron transition energy. As a result, the HOMO-LUMO energy gap

of the complexes decreases. a3
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Fig. S18 (a) UV-vis spectra of the HzL!, HyL,, H,L3, 1, 2 and 3 in MeOH. (b)
Normalized emission spectra of the HzL!, H4L2, H,L3, 1, 2 and 3 in MeOH (30uM in
methanol solutions, A= 310 nm).
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