Supplementary Material

Spectroscopic recognition of metal ions and non-linear optical (NLO) properties of
some fluorinated poly(1,3,4-oxadiazole-ether)s
Mihaela Homocianu!, Anton Airinei, Alina Mirela Ipate and Corneliu Hamciuc
“Petru Poni” Institute of Macromolecular Chemistry, 41A, Grigore Ghica Voda Alley,
700487, Iasi, Romania

e 1H NMR data

Also, its molecular structure were established using 'H NMR data (chloroform-d, 400 MHz, ppm)
such as: for BisFOx sample, 8.10 (4H, d), 7.63 (1H, d), 7.50 (1H, t), 7.43 (2H, d), 7.18 (4H, d), 7.15 (4H, d),
7.05 (4H, d); for 6FOx sample, 8.12 (4H, d), 7.42 (4H, d), 7.20 (4H, d), 7.06 (4H, d) and for 9FOx sample,
7.09 (4H, d, 8.6 Hz, H-2), 7.14 (4H, d, 8.7 Hz, H-3), 7.18 (4H, d, 8.3 Hz, H-13), 7.67 (2H, bs, H-8), 7.91 (1H,
bs, H-10), 8.13 (4H, d, 8.2 Hz, H-14) [1].

o Changes in absorption and fluorescence spectra after addition of metal ions
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Figure S1. Absorption spectral changes during the titration of the 9FOx sample
(c=1x10"° mol L) with incremental amounts of Ag*(a), Co?* (b), and Cu?* (c) cations.
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Figure S2. Absorption spectral changes during the titration of the 6FOx sample
(c=1x10° mol L!) with incremental amounts of Ag*(a), Co? (b), and Cu?* (c) cations.
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Figure S3. Fluorescence spectral changes during the titration of the 9FOx sample
(c=1x10"° mol L) with incremental amounts of Ag*(a), Co* (b), and Cu?* (c) cations.
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Figure S4. Fluorescence spectral changes during the titration of the 6FOx sample
(c=1x10"° mol L) with incremental amounts of Ag*(a), Co* (b), and Cu?* (c) cations.
e Determination of Onsager cavity radius (a) for BisFOx derivative

The solvent Onsager cavity radius (a) of the BisFOx sample was estimated by

the following equation [2]:
a = (3M/4mpNa)'” (S1)
where, M is the molar mass; Na is Avogadro's number (6.02214076 x 10%) and p is the
molecular density of BisFOx molecules, which was calculated using Bicerano’s [3]
atomic and bond incremental method, by Eq. (S2):
p(T)=M/V(T) (S2)

where M is the molecular weight of the solute and the V(T) is the molar volume,
expressed as:

V(298K )~ 3.642770-° y +9.798697-" 5" —8.542819-' 5 +21.693912- % +0.978655 -N,,,, (S3)
where
- %y and’y " are the zero-order simple (°y = Z(l/\/g)) and valence (*y" = Z(l/\/S_V)
) connectivity indices;
- dand &"are the atomic simple and valence connectivity indices;
- Iy and °y " are the zero-order simple ('y = Z(l/\/ﬁ)) and valence (1y" = Z(l/\/B_V))
connectivity indices. The values of these parameters for C, N, and O atoms are

listed in Table S1.

Table S1. Values of the atomic simple connectivity indices, 6 , and valence
connectivity indices 6" used for calculating zero- and first-order connectivity indices

3].

Atom Hyb Nu d 5"
C sp3 3 1 1

2 2 2

0 4 4

sp2 1 2 3

0 3 4

N sp2 0 2 5




O sp3 0 2 6

- Nwv is the total values of the number of elements (carbon-carbon double bonds,
nonaromatic rings and other elements from the repeating unit), calculated

based on Eq. (54).

+5N

sulfone ether carbonate

NMV = 24NSi -1 8N(—S—) -5N - 7NCI -1 6NBr + 2N(backb0neester) +3N
+5Nec —1IN,, -7 (Njeeq —1)(last term only tobe used if N, >2)

(S4)
- here Nsi, N-s-, Nsutfone, N1, NBr, is the number of silicon atoms, sulfur atoms in the
lowest oxidation state, sulfur atoms in the highest oxidation state, chlorine
atoms, bromine atoms, respectively in the polymeric repeat unit; Npackbone ester) is
the number of ester (-COO-) groups, in the backbone of the repeat unit; Neter is
the total number of ether (-O-) linkages, in the polymeric repeat unit; Nearbonate
is the total number of carbonate (-OCOO-) groups, in the polymeric repeat unit;
N(c-¢) is the number of carbon-carbon double bonds, in the repeat unit; Ny is

the number of nonaromatic rings with no double bonds along any of the edges

of the ring; Ntused1) is the rings in fused ring structures.

Thus, the values for the V(T) and ¢ parameters of BisFox sample are:
V(T) = 3.642770*32.89 + 9.798697 *23.545 + 8.542819*22.226 + 21.693912*18.368 +
0.978655*81 = 638.393 cc/mole (S5)
0 =(630/638.393) = 0.987 g cm>

Replacing, the calculated o values (0.987 g cm™®) in Eq. S1, we found that the

values for the Onsager cavity radius of the BisFox sample be 6.33 A.
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