Electronic Supplementary Material (ESI) for Dalton Transactions.
This journal is © The Royal Society of Chemistry 2019

Supporting Information

A cationic tetrahedral Zn(ll) cluster based on a new
salicylamide imine multidentate ligand: Synthesis,
structure, stability and fluorescence sensing study

Huan-Huan Meng,? Cai-yun Wang,? Xue-Qin Song,*2 Wei Xi,? Li Wang,®

a School of Chemical and Biological Engineering, Lanzhou Jiaotong University, Lanzhou 730070,
China
b College of Chemistry and Chemical Engineering, Xi’an Shiyou University, Xi’an 710065, P.R. China

Contents
Table S1 Crystallographic data and details of refinements for ZnyL; S2
Table S2 The selected bond lengths and angles for ZnyL3 S2
Figure S1. The 'H NMR spectra of H,L and its assignment in dg-DMSO solution S3
Figure S2 Optimized molecular geometry of H,L and its' contour plots of the frontier orbitals----------------- S3-

S4

Figure S3 The high resolution ESI mass spectrum of Zn4L; in DMSO + H20 (V : V =9 : 1) solution--------------
S4

Figure S4 The high resolution ESI mass spectrum of Zn4L; in HEPES ( pH=7.4) buffer solution -----------------
S5

Figure S5 The 'H NMR spectra of ZnyL; in de-DMSO + D,O solution S5

Figure S6 Comparing the simulated PXRD (black line) and experimental patterns of Zn,L; in the bulky
samples and that soaked in HEPES buffer solution (pH = 7.4) and in mixed HEPES buffer solution (pH = 7.4)
+ DMSO (V: V=1:9) solution
--------- S6

Figure S7 a) Fluorescence emission changes of H,L (50 uM) upon addition of different cations in mixed
HEPES buffer solution (pH = 7.4) + DMSO (V : V=1 : 9) solution; b) Fluorescence emission changes of H,L
(50 uM) in mixed HEPES buffer solution (pH = 7.4) + DMSO (V : V=1 : 9)solution upon addition of Zn?*; c)
The Job curves of Zn,L; in HEPES buffer solution (pH = 7.4) + DMSO (V: V=1 :9); d) Fluorescence emission
intensity of ZnsL3 at 472 nm in the absense / presence of different cations in HEPES buffer solution (pH = 7.4)

+DMSO (V:V=1:9) S7
Figure S8 Contour plots of the frontier orbitals of Zn,L;. S7-
S9

Figure S9 The simulated fluorescence spectrum H,L and Zn4L; based on TD-DFT calculations----------------
S10

Figure S10 Linear concentration range of Zn,L; (50 uM) Linear concentration range of ZnyL; (50 uM) with
H,PO,4~ in HEPES ( pH=7.4) + DMSO (V : V = 1: 9) solution (Aem =472 nm).
S10

* Corresponding author. Tel.:+86-931-4956619; fax:+86-931-4938755;

E-mail: songxq@mail.lzjtu.cn
S1



Figure S11

Relative emission intensity of ZnsL3 at 472 nm upon adding Zn?*/H,PO4 in HEPES ( pH=7.4) +

DMSO (V : V = 1:9) solution solution
S10

Figure S12 Emission spectra of ZnyL3 upon addition of 1 equiv. NaH,PO4/Na,HPO4/NazPO, in HEPES (

pH=7.4) + DMSO (V :V =1:9) solution S11
Figure $13 UV-Vis spectra of ZnyL; upon addition of H,PO,~in HEPES ( pH=7.4) + DMSO (V:V =1:9)
solution S11
Table S1. Crystallographic data and details of refinements for Zn,L;.
CCDC number 1821832
Empirical formula Zn16C228H254N25081
Formula weight 5728.82
Temperature 293(2)
Crystal system, space group Cubic, Pa-3
Unit cell dimensions a=b=c=2259190(10) A
a=B=y=90"
Volume, Z 11530.7715), 2
Absorption coefficient 2.615 mm-"
F(000) 5892
20 range for data collection 4.795 to 69.753°
Limiting indices -27=h=<10;-9sk<27;-1451<27
Rint 0.0255
Reflections collected / unique 10234 / 3636
Completeness 99.6 %
Absorption correction Multi-Scan
Data/restraints /parameters 3636/4/289
Goodness-of-fit on F? 1.030
Final R indices  [I>2sigma(l)] R;=0.0325, wR, =0.0846
R indices (all data) R; =0.0408, wR, =0.0915
Largest diff. peak and hole 0.289 and -0.375 e- A3
Table S2. Selected bond lengths (A) and angles (*) for Zn,Ls.
Zn1-N1 2.019(2) 9 Zn1-04  1.9305(17) Zn1-02  1.9975(16) Zn1-06  2.0318(9) Zn1-05  2.4426(18)
Zn2-02  1.9982(17) Zn2-01  2.1514(18)
04-Zn1-02 141.00(8) 04-Zn1-N1 114.14(8) 02-Zn1-N1 93.60(8) 04-Zn1-06 91.77(6)
02-Zn1-06 91.51(9) N1-Zn1-06 128.28(8) 04-Zn1-05 71.85(7) 02-Zn1-05 86.05(7)
N1-Zn1-05 82.65(8) 06-Zn1-05 149.06(6) 02-Zn2-02 96.22(7) 02-Zn2-01 94.87(8)
02-Zn2-01 167.89(7) 02-Zn2-01 77.72(7) 02-Zn2-01 77.72(7) 02-Zn2-01 94.87(8)
02-Zn2-01 167.88(7) 01-Zn2-01 92.23(7) 02-Zn2-01 167.89(7) 02-Zn2-01 77.72(7)
02-Zn2-01 94.87(8) 01-Zn2-01 92.23(7) 01-Zn2-01 92.23(8)
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Figure S1. The 'H NMR spectra of H,L and its assignment in de-DMSO solution.
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Figure S2. Optimized molecular geometry of H,L and its' contour plots of the frontier orbitals.
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The cartesian coordinate of the optimized structure of H,L are as follows:
B3LYP/6-31G(d, p) in gas phase, E =-1222 a.u., Charge = 0, Multiplicity = 1
1.12983 -2.17341 -0.41042
0.86017 -3.07149 0.16147
1.34962 -2.47753 -1.43772
-0.0281 -1.15993 -0.39368
-0.20873 -0.81232 0.6333
0.24643 -0.28158 -0.98792
-1.32815 -1.76213 -0.95509
-1.6253 -2.64919 -0.36477
-1.15022 -2.09535 -1.98664

-2.3848 -0.74617 -0.99163
237464 -1.62345 0.12906
242857 -1.42293 1.11723
3.40932 -1.21504 -0.68181

-3.48495 -0.96171 -0.35836

-3.66333 -1.88717 0.20156
3.36569 -1.31624 -1.92659

-4.57681 0.01979 -0.34597

-5.75691 -0.25335 0.35767

-4.47313  1.24989 -1.03153

-6.81008 0.6814 0.37595

-5.51564 2.1695 -1.01001

-3.55481  1.44645 -1.57148

-6.70021  1.89055 -0.30156

-5.42333 3.11066 -1.54108

-7.50898 2.61164 -0.28944
4.60536 -0.69246 0.06001
5.20645 -1.46913 1.07166
5.17866 0.53999 -0.26901
6.3577 -1.03368 1.7267
4.77467 -2.43396  1.31587
6.33957 0.97733 0.40192
6.93508 0.20147 1.39147
6.81649 -1.64993 2.49204
7.82929 0.54017  1.90098
4.5979 1.35885 -1.21337
5.14853 2.16404 -1.31832

-5.90156 -1.44775 1.04601

-6.78569 -1.46094  1.47047

-7.91211  0.24858 1.12512
6.77856  2.23192 -0.03485
7.97883 2.7976 0.55127
8.12111  3.75568 0.05298
7.85216  2.95366 1.62869
8.84491 215119 0.36972

-9.06945 1.1168 1.22625

-9.50377 1.30646  0.23807

-9.78408 0.57821 1.8475
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Figure S3. The high resolution ESI mass spectrum of Zn,L; in DMSO + H,O (V: V=9:1)
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Figure S4. The high resolution ESI mass spectrum of Zn,L; in HEPES buffer solution (pH = 7.4).

78228 882.82

1004.34  1143.67 1228.64

S5



—10.48

— 839
—7.43
—8.88
—8.44
— 3.885

— 374
—3.81
—2.50

| s / {
- - f / / /
2 L # oA J/ / /
|
| '
" bt gt e ey o
2 3 ] 8 2 8 ]
k= & 3 & ] I ]
: v v ' : v v : v ' v . . . - T r v
5 10,0 4.5 8.0 2.5 2.0 .5 7.0 6.5 5.0 5.5 5.0 4.5 4.0 3.5 5.0 2.5 2.0
£1 (orm)

Figure S5 The 'H NMR spectra of Zn,L in de-DMSO + D,0 solution.
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As-synthesised Zn L ; soaked in the HEPES buffer solution (PH = 7.4)
+DMSO (V:V=1:9)

As-synthesised Zn,L ; soaked in the HEPES buffer solution (PH = 7.4)
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Figure S6 Comparing the simulated PXRD (black line) and experimental patterns of ZnyL; in the bulky
samples and that soaked in HEPES buffer solution (pH = 7.4) and in mixed HEPES buffer solution (pH = 7.4)
+ DMSO (V: V=1 :9) solution.
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Figure S7 a) Fluorescence emission changes of H,L (50 uM) upon addition of different cations in mixed HEPES
buffer solution (pH = 7.4) + DMSO (V: V=1 : 9) solution; b) Fluorescence emission changes of H,L (50 uM) in mixed

HEPES buffer solution (pH = 7.4) + DMSO (V : V= 1

: 9)solution upon addition of Zn?*; c) The Job curves of Zn,L; in

HEPES buffer solution (pH = 7.4) + DMSO (V : V=1 : 9); d) Fluorescence emission intensity of Zn,L; at 472 nm in
the absense / presence of different cations in HEPES buffer solution (pH = 7.4) + DMSO (V: V=1:9).

Figure S8 Contour plots of the frontier orbitals of Zn,L;.

The cartesian coordinate of the optimized structure of Zn,L; are as follows:
B3LYP/6-31G(d, p) + lanl2dz in gas phase, E = -4002 a.u., Charge = 1, Multiplicity = 1
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2.140998
3.537702
3.040247
2.435533
4.089985
3.392488
5.581986
2.808640
4.512399
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5.815362
6.065873
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Figure S9 The simulated fluorescence spectrum H,L and Zn4L; based on TD-DFT calculations.
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Figure S11 Relative emission intensity of ZnsL; at 472 nm upon adding Zn?*/H,PO,4~ in HEPES ( pH=7.4) +
DMSO (V:V =1:9) solution.
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Figure S12 Emission spectra of ZnyL; upon addition of 0.2 equiv. of NaH,PO4/Na,HPO,/Na;PO, in HEPES (
pH=7.4) + DMSO (V : V =1:9) solution (Aery = 472 nm).
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Figure S13. UV-Vis spectra of Zn,4L; upon addition of H,PO4~ in HEPES ( pH=7.4) + DMSO (V: V=1:9)
solution.
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