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Crystal structure determination

Single crystals of Zn complex were coated with a trace of Fomblin oil and quickly transferred to
the goniometer head of a Bruker Quest diffractometer with a fixed chi angle, a sealed tube fine focus
X-ray tube, single crystal curved graphite incident beam monochromator, a Photon100 CMOS area
detector and an Oxford Cryosystems low-temperature device. Examination and data collection were
performed with Mo Ka radiation (A =0.71073 A) at 150 K.

Data were collected, reflections were indexed and processed, and the files scaled and corrected
for absorption using APEX3[1]. The space groups were assigned, and the structures were solved by
direct methods using XPREP within the SHELXTL suite of programs [2,3] and refined by full-matrix
least squares against F2 with all reflections using Shelx12018 [4,5] using the graphical interface
Shelxle[6]. H atoms attached to carbon and nitrogen atoms as well as hydroxyl hydrogens were
positioned geometrically and constrained to ride on their parent atoms. C-H bond distances were
constrained to 0.95 A for aromatic and alkene C-H moieties. N-H bond distances were constrained
to 0.88 A for planar (sp? hybridized) N-H groups. Figures were drawn using ORTEP-3.3 [7] and
MERCURY-4.1.0 [8].

Computational methodology

The full geometry optimizations have been carried out at DFT level of theory using the B3LYP
functional [9-11] with the help of the Gaussian—09 program package [12]. The calculations were
performed using 6-31G* basis sets[13,14] for C, H, N, O, Cl atoms and def2-TZVP basis set for Zn
atom. All the DFT calculations were performed with counter ions by employing the polarizable
continuum model, CPCM (DMSO as solvent) [15-17]. No symmetry restrictions have been applied
during geometry optimization. The Hessian matrix was calculated analytically for the optimized
structures in order to prove the location of correct minima (no imaginary frequencies). The Cartesian
atomic coordinates of the calculated optimized structures in DMSO are also provided below.
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37 6 —4.913398000 —2.333188000 —1.579474000
38 1 —5.227293000 —3.368860000 —1.560776000
39 6 —5.220723000 —0.075479000 —2.354500000
40 1 —5.749580000 0.673418000 —2.933006000
41 6 —4.111257000 0.286305000 —1.594267000
42 1 —3.755370000 1.311376000 —1.552916000
43 6 —1.377755000 —4.363050000 1.629195000
44 1 —0.718775000 —4.934797000 2.272422000
45 17 —2.459442000 4.017534000 0.291935000
46 8 —3.316678000 3.397337000 1.381247000
47 8 —1.042443000 4.057606000 0.751634000
48 8 —2.963540000 5.390620000 0.027534000
49 8 —2.568525000 3.180866000 —0.944972000
50 17 6.078765000 0.662643000 —0.814289000
51 8 7.240300000 1.412286000 —1.377212000
52 8 6.559827000 —0.336886000 0.190657000
53 8 5.353677000 —0.044718000 —1.919576000
54 8 5.142857000 1.631198000 —0.146237000
55 6 3.040198000 —2.747079000 0.469608000
56 8 1.858406000 —2.524678000 0.698946000
57 6 4.089809000 —2.669934000 1.557898000
58 1 4.871822000 —1.954251000 1.274445000
59 1 3.633959000 —2.369837000 2.504008000
60 1 4.577990000 —3.645185000 1.678080000
61 6 3.529412000 —3.088398000 —0.921961000
62 1 4.158873000 —3.985682000 —0.903928000
63 1 2.682996000 —3.239996000 —1.595639000
64 1 4.152014000 —2.265987000 —1.298128000
Table 1. Crystallographic data of {[Zn(bipy)2(H20)](ClO4)2} (1).
CCDC No. CCDC 766185
Color Colorless
Molecular formula C20H18N4OZn.2(ClO4)
Molecular weight 594.65
(g/mol)
Crystal system P21/c
Space group Monoclinic
a(A) 8.988 (3)
b (A) 12.812 (4)
c(A) 19.921 (5)
U (A% 2214.8 (12)

p=C) 105.095 (12)

4 of 12
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DX (Mg m—3) 1.783

Z 4

F (000) 1208

Crystal size/mm 0.30 x0.25 x0.20

p(mm1) 1.41

0 (9 2.4-27.5

Index ranges -10<h<10; -15<k < 14;
-15<1<23

No. of reflections collected 1115

No. of independent reflections (Rint) 3907 (0.055)

No. of observed [I >25(I)] reflections ~ 3218

No. of data/restraints/ parameters 3907/0/325

R[F2 > 26(F2)] 0.050

WR(F2) 0.129

Apmax and Apmin (e A=) 0.77 and —0.81

Table 2. Selected bond lengths [A] and bond angles [°] of {[Zn(bipy)2(H20)](ClOxs)2} (1).

Zn—01 2.028 (3) Zn—N2 2.061 (3)
Zn—N4 2.070 (3) Zn—N1 2.091 (3)
Zn—N3 2.104 (3)

01—Zn—N2 118.99 (11)  O1—Zn—N4 121.81 (12)
N2—Zn—N4 119.18 (12)  O1—Zn—N189.67 (11)
N2—2Zn—N1 79.03 (13) N4—Zn—N1  102.44 (13)
01—Zn—N3 90.58 (10) N2—Zn—N3  99.86 (12)
N4—Zn—N3 78.39 (12) N1—Zn—N3 178.83 (13)
Zn—O0l1—H1A 1212 Zn—01—H1B  107.0
Cl2-N1—-zZn  115.0(3) C3—N2—C8 119.0 (3)
C3—N2—Zn 126.1 (2) C8—N2—Zn 1149 (2)
C7—N3—C19  118.4(3) C7—N3—Zn 1147 (2)
Cl19—N3—Zn  126.3(3) C9—N4—C6 118.8 (3)
C9—N4—2Zn 125.7 (3) C6—N4—2Zn 1154 (2)

Table 3. The origin of the transitions from IR, NMR, UV-Vis and TGA and its description.

415 (Zn-N)

13C NMR; 123-149 (Ar-

©)

NMR .
. UV-Vis
. (*H: DMSO-ds, 400 UV_Vis TGA (T)
IR(KBr, cm™) MH2z) & (ppm) (DMSO (25-800 )
13C: (DMSO-ds, 100 nm): ’
MH2z) '
1H NMR; 7.8-8.7 (Ar-H);
3481(0OH, H.0); 3101 (CH, aromatic); 3.4 (H20); 1.0 (trace * 75-160 (Removal of
L : 209 (n—m*) traces of ethanol)
1442 (CH, aromatic); 1601, 1576, 1493 amount of lattice
(bipyridyl N); 1100 (CIO.); 413 (Zn-O); Ethanol) 295 210-350 (Removal of
’ ’ ' ' (LMCT) coordinated water

molecules)
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320-360 (Removal of
both the perchlorate
anions)
365-600
(Decomposition of the
bipyridyl group)
610-800 (Formation of
Zinc oxide)
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Figure S1. Ellipsoidal presentation of the molecular structure of complex {[Zn(bipy)2(H20)](ClOx)2}
(1) with 30% probability factor.
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Figure 2. The '"H NMR spectrum of complex {[Zn(bipy)2(H20)](ClOs)2} (1) in DMSO-d6 at
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room

Figure S3. The *C NMR spectrum of complex {[Zn(bipy):(Hz0)](ClOs)2} (1) in DMSO-d6

at room temperature.
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Figure S4. Thermogravimetric analysis of complex {[Zn(bipy)2(H20)](ClOx)2} (1).
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Figure S5. IR spectrum of complex {[Zn(bipy)2(Hz0)](ClOs)2} (1).
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Figure S6. UV-Vis Spectrum of complex {[Zn(bipy):(Hz20)](ClOs)2} (1).
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Y = A + B*X
R’ =0.980

LOD =36/B
=(3*63.11) / 10412.6
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Figure S7. Normalized response of fluorescence signal of complex {[Zn(bipy)2(H20)](ClO4)2} (1) in the
presence of increasing amount of acetone (0 to 1.05 mM) predissolved in DMSO. (Aex= 295nm; Aem=

325nm).
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Figure S8. Frontier molecular orbital of various molecules used in sensing studies.
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Figure S9. Frontier molecular orbital of the aggregate of complex {[Zn(bipy)2(H20)](ClOs)2} (1) with

the various used solvents.
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Figure S11. B3LYP/DFT optimized structures of the aggregate of complex {[Zn(bipy)2(H20)](ClOx)2}
(1) in presence of various organic solvents for sensing. The d---d” distance in angstrom represents the

nearest distance between the carbon atoms of bipyridyl moiety of Zn(II)-complex and different

solvents.
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