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Experimental Section

Materials and methods

All chemicals were reagent grade and used as purchased without further purification.

Synthesis of 1: Zn(NO;),-6H,0O (0.09g, 0.30 mmol), D-Cam (0.03 g, 0.15 mmol), tib (0.027g,
0.10 mmol) was added to mixed solution of 14 mL water and 1 mL DMF with a drop of
concentrated HNOj, then sealed in a Teflon-lined autoclave (20 mL) and heated to 140 °C for 3
days, colorless crystals were obtained and washed with deionized water. Yield: ca. 31% based on
tib. IR of 1 (KBr pellets, cm™): 3422(s), 2963(w), 2876(w), 1605(s), 1508(s), 1385(s), 1287(m),

1242(m), 1076(s), 1018(m), 943(m), 872(m), 766(m), 687(m), 652(s), 536(w), 446(w).

The SHG measurements of the crystals samples were completed by a Nd:YAG laser with
1064 nm as fundamental frequency light. IR spectra was recorded on a Shimadzu IRAffinity-1
FT-IR spectrometer with KBr pellet. All luminescence data were measured on an FLS 980
fluorescence spectrometer. The absorption spectra were carried out on a Puxi Tu-1901
spectrophotometer with BaSO, reference. Thermogravimetric (TG) analysis was measured using a
powder sample with a heating rate of 10°C K'! under N, atmosphere on a METTLER TOLEDO
Thermogravimetric Analyzer. Powder X-ray diffraction (PXRD) data were recorded on a
Shimadzu XRD-7000 (3KW) X-ray diffractometer. Simulated curve of PXRD was exported by
the single-crystal data and diffraction-crystal module of the Mercury (Hg) program available free

of charge via the Internet at http://www.iucr.org.

X-ray Crystallography.

The single-crystal X-ray diffraction data of 1 was collected on a Rigaku XtalLAB Synergy
diffractometer at 100(10) K with Cu-Ka radiation (4 = 1.54184 A). SHELX-2016 software was
used to solve and refine the structure.! Crystallographic data for 1 are listed in Table S1, and
selected bond lengths and angles are listed in Table S2. Full crystallographic data for 1 has been

deposited with the CCDC (2079214).


http://www.iucr.org/

Calculation Details

All DFT calculation were carried out with the D.01 revision of the Gaussian 09 program
package?, using the cam-b3lyp functional with the 6-311G* basis set for C, H, O and N, and
lanl2dz basis set for the Zn element. The D3 Grimme's dispersion term with Becke-Johnson
damping was added to the cam-B3LYP functional to get a better description of the intramolecular
non-covalent interactions. In this work, the frontier orbitals were analyzed by Multiwfn?® and

VMD*
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Figure S1. The coordination modes of D-Cam (a) and tib (b).
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Figure S2. Oscilloscope traces of SHG signals of KDP and 1.
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Figure S3. IR plot of 1.
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Figure S4. The prompt excitation spectra of 1 at room temperature.
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Figure S5. The decay and IRF spectra of 1.
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Figure S6. The PL spectra (a) and CIE coordinate (b) of 1 at room temperature.
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Figure S7. The temperature-dependent emission spectra of 1.
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Figure S8. The excitation wavelength-dependent emission spectra.
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Figure S9. The delayed excitation spectra of 1 at room temperature.
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Figure S10. (a) Prompt and delayed PL emission spectra of tib (Aex = 307 nm, 380 nm). (b) PL

decay and fit curves obtained at room temperature.
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Figure S11. (a) Prompt and delayed PL emission spectra of D-Cam (Lex =267 nm, 310 nm). (b)

PL decay and fitting curves obtained at room temperature.
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Figure S12. Normalized phosphorescence spectrum of D-Cam and absorption spectrum of

tib.
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Figure S13. The delayed emission spectra (a) and CIE coordinate (b) of 1 at 77 K.
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Figure S14. Time-resolved emission spectra (Aex = 333 nm).
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Figure S15. (a) RTP decay at 525 nm and 535 nm of 1 (Insert: photo-activable process).
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Figure S16. The temperature-dependent emission spectra (Lex = 333nm).
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Figure S17. (a) PL decay and fitting curves obtained at 77 K and (b) 327 K.
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Figure S18. PXRD and simulated profiles of 1.
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Figure S19. TG profile of 1.
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Figure S20. Calculated molecular orbitals.



Table S1. Crystallographic data for 1 at 100K

1
Formula CeoH70N12014Zn3
Mr (g'mol ™) 1379.39
Space group P2,2,2
Crystal system Orthorhombic
a(A) 17.6445(2)
b (A) 25.2002(3)
c(A) 6.87410(10)
V (A3) 3056.53(7)
VA 2
F(000) 1432
Dc (gem?) 1.499
1 (mm™) 2.005
Rint 0.0293
-21<h=<21
limiting indices -30<k=<21
-8<1<8
Collected reflections 21484
Unique reflections 5930
GOF on F? 1.039

R] 5 WR2 [[>20’(1)]

R\, wR, [all data]

0.0581  0.1560

0.0588  0.1568

R =Y Fol - [Fell/ZIFol . » WR={XW(F S - FEP I Ew(F) 2.



Table S2. Selected bond lengths (A) and angles (°) for 1 at 100 K

1
Zn(1)-0(1) 1.943(5)  Zn(2)-O(5A) 1.965(10)
Zn(1)-0(1)#1 1.943(5)  Zn(2)-0(5) 2.020(12)
Zn(1)-N(3) 2.046(5)  Zn(2)-N(1) 2.021(5)
Zn(1)-NG)#1 2.046(5)  Zn(2)-N(6)#3 2.024(6)
Zn(2)-0(3)#2 1.940(5)  Zn(2)-O(6A) 2.334(10)
O(1)-Zn(1)-O(1)#1 12133)  O(5A)-Zn(2)-N(1) 109.2(3)
O(1)-Zn(1)-N(3) 90.82)  O(5)-Zn(2)-N(1) 104.6(3)
O(1#1-Zn(1)-N(3) 1163(2)  O3)#2-Zn(2)-N(6)#3 99.0(3)
O(1)-Zn(1)-N3)#1 1163(2)  O(5)-Zn(2)-N(6)#3 122.8(4)
O(1)#1-Zn(1)-N(3)#1 90.82)  N(1)-Zn(2)-N(6)#3 103.6(2)
N(3)-Zn(1)-N(3)#1 124.5(3)  O(3)#2-Zn(2)-O(6A) 87.6(3)
O(3)#2-Zn(2)-O(5A) 11453)  O(5A)-Zn(2)-O(6A) 60.2(4)
O(3)#2-Zn(2)-0(5) 101.9(4)  N(1)-Zn(2)-O(6A) 89.1(3)
O(3)#2-Zn(2)-N(1) 127.02)  N(6)#3-Zn(2)-O(6A) 157.4(3)

Symmetry codes: #1: -x+1, -y+2, z; #2: -x+3/2, y-1/2, -z+1; #3: x-1/2, -y+3/2, -z; #4: -

x+1, -y+1, z; #5: x+1/2, -y+3/2, -z; #6: -x+3/2, y+1/2, -z+1.



Table S3 Phosphorescence lifetimes (t) of 1.

Compound  Temperature ~Wavelength  Excitation T A T, A, <t> v

(nm) light (ms) (%) (ms) (%) (ms)

525 uF2 150.2 3472 7014 6528 510.0 1.260

RT 525 Xe 4052 47.72 1270 5228 8573 1.217

1 535 Xe 343.8 50.62 1162 4938 7478 1.230

327K 550 uF2 40.24 30.28 304.1 69.72 2242 1.176

77K 495 uF2 373.0 32.87 1540 67.13 11564 1.147

tib RT 550 uF2 1693 34.19 117.7 6581 832 1.237

D-Cam RT 565 uF2 0.014 14.16 0.502 8584 0.44 1.141

<=y Ajt?/Y Ay, j=1, 2, 3...; RT = Room temperature.



