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Fig. S1 The route for the synthesis of A) 0-BTMD, B) m-BTMD, and C) p-BTMD.
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Fig. S2 Mass spectrum of 0-BTMD

S3



Abundance

Abundance

75000

70000

65000

60000

55000

50000

45000

40000

35000

30000

25000

20000

15000

10000

5000

|

0

5000

4500

4000

3500

3000

2500

2000

1500

1000

500

=TT

U P R B |

500 6.00 7.00 8.00 9.00 10.00 11.00 12.00 13.00 14.00 15.00 16.00 17.00 18.00 19.00 20.00 21.00 22.00 23.00

50 60 70 80 90

Time (min)
185.9
211.0
17T0

.H..H..v..LL

1Ill

223.2 235.7 2510

63.1

280.9

298B.

inu‘..u‘u..‘....wuu‘uuulwu.|u|||:|u|uu||.

INRaRa

100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300

m/z

Fig. S3 Mass spectrum of m-BTMD

sS4



Abundance

Abundance

140000

130000

120000

110000

100000

90000

80000

70000

60000

50000

40000

30000

20000

10000

TS 5h0 700 a0 R0 1000 1100 1200 1500 1400 1500 1600 1700 1200 19000 2000 2100 2200 2300
Time (min)
15000
14000
13000
12000
11000
10000
9000
8000
7000
6000
5000
4000

3000

115.1

2000
2111
1000 ’ 184.9

98.2 |, 22402359 268.0

R e e L s

50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300
m/z

Fig. S4 Mass spectrum of p-BTMD
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Fig. S5 "HNMR spectra of A) 0o-BTMD, B) m-BTMD, and C) p-BTMD complexes with; Co(IT)chloride
hexahydrate, Fe(Il)chloride hexahydrate, and Ni(II)nitrate hexahydrate in DMSO-ds.

Eq. S1
(ahv)" =B (hv — E,)
Eq. S2
2.3034
T

In Eq. S1 Ao corresponds to the photon energy, B is the bandgap tailing parameter, which is
considered 1 in general, a is the absorption coefficient, which is calculated by Eq. S2, where 4 is
the absorbance and / is the path length. n denotes the nature of electronic transition which has the

value 0.5 and 2 for indirect and direct transition, respectively.
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Fig. S6 The plots of (ahv)? versus hv for determination of the direct bandgap of isomers in acetonitrile.
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Fig. S7 The plots of (ahv)* versus /v for determination of the indirect bandgap of isomers in acetonitrile.
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Fig. S8 The plots of (ahv)? versus hv for determination of the direct bandgap of 0-BTMD complexes in acetonitrile.
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Fig. S9 The plots of (ahv)* versus v for determination of the indirect bandgap of 0-BTMD complexes in
acetonitrile.
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Fig. S10 The plots of (ahv)? versus hv for determination of the direct bandgap of m-BTMD complexes in
acetonitrile.
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Fig. S11 The plots of (ahv)®3 versus hv for determination of the indirect bandgap of m-BTMD complexes in
acetonitrile.
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Fig. S12 The plots of (ahv)? versus hv for determination of the direct bandgap of p-BTMD complexes in
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Fig. S13 The plots of (ahv)*3 versus /v for determination of the indirect bandgap of p-BTMD complexes in

acetonitrile.

It’s worth to mention that in the case of meta, the ring bend is clearly present which is absent in
ortho and para, that’s why there are two or sometimes three peaks in the range of 680 to 900 cm-

Isomer

0-BTMD

m-BTMD

p-BTMD

1

Table S1. FTIR and RAMAN Information of Isomers.

FTIR (cm™)

2000-1700 (very weak) (overtones)

3107, 3066, 2871 (weak) (=C-H aromatic
stretch)

818,701 (strong) (=C-H aromatic bending)
1618,1582,1560,1474,1424 (medium)
(Aromatic C=C stretch)

1604 (medium) (C=N stretch)

1186, 1043 (medium) (C-S aromatic stretch)
450-570 (medium) (C-S aromatic bending)

2000-1690 (very weak) (overtones)
3099,3080,2871 (weak) (=C-H aromatic stretch)
791, 855 (medium) (=C-H aromatic bending)
1569,1478,1424 (medium to strong) (Aromatic
C=C stretch)

705 ,687 (very strong) (Aromatic C=C bending)
1604 (medium) (C=N stretch)

1042, 1144 (medium) (C-S aromatic stretch)
450-570 (medium) (C-S aromatic bending)

2000-1670 (very weak) (overtones)

3066,2871 (weak) (=C-H aromatic stretch)
849,807,723 (medium to strong) (=C-H aromatic
bending)

1493,1478, 1423 (weak to medium) (Aromatic
C=C stretch)

1605 (medium) (C=N stretch)

1043, 1196 (medium) (C-S aromatic stretch)
450-570 (medium) (C-S aromatic bending)
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Raman (cm™)

3099, 3079 (weak) (=C-H aromatic
stretch)

950, 640 (weak) (=C-H aromatic
bending)

1620, 1584, 1560,
(Aromatic C=C stretch)
1607 (medium) (C=N stretch)
1194,1155 (medium) (C-S aromatic
stretch)

1426 (strong)

3100, 3080 (weak) (=C-H aromatic
stretch)

957, 650 (weak) (=C-H aromatic
bending)

1574,1427,1372,1322  (medium to
strong) (Aromatic C=C stretch)

1609 (strong) (C=N stretch)

1204 (medium) (C-S aromatic stretch)

3100,3060 (weak) (=C-H aromatic
stretch)

966, 811 (weak) (=C-H aromatic
bending)

1585,1427 (medium to very strong)
(Aromatic C=C stretch)

1615 (medium) (C=N stretch)
1195,1162 (medium) (C-S aromatic
stretch)
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Fig. S14 Beer-Lambert plots for; A) o-BTMD, B) m-BTMD, C) p-BTMD

Table S2. Complexation Information of BTMDs with Transition Metal Ions.

Ligand/Metal ion Stoichiometric Ratio Complex Binding Constant
[ligand]:[M] Concentration M)
(M)
0-BTMD/ Co(II) 3:1 4.8144e-07 3.4735e+03
(Abs value)
0-BTMD/ Fe(III) 3:1 2.4462e-06 5.6957¢+08
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Current (A)

0-BTMD/ Ni(II) 3:1

m-BTMD/ Co(Il)*

m-BTMD/ Fe(IIT) 3:1
m-BTMD/ Ni(IT) 4:1
p-BTMD/ Co(II) 3:1
p-BTMD/ Fe(III) 3:1
p-BTMD/ Ni(I) 3:1

8.2362e-07

6.1862¢-07
(Abs value)

1.0766e-07

1.1044e-06

2.5829¢-07

1.8231e-06

8.0591e+03

5.0177¢+03

6.2809¢+07

1.4389¢+04

1.5600e+03

6.2276e+04

*m-BTMD’s UV-Vis spectrum didn’t show any changes in absorbance by adding Co(1I). Even in high ratio of 1: 0.8 m-BTMD: Co(1I).
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Fig. S15 Cyclic voltammetry graphs of A) 0-BTMD, B) m-BTMD, and C) p-BTMD complexes with; Co(IT)chloride
hexahydrate, Fe(Ill)chloride hexahydrate, and Ni(Il)nitrate hexahydrate. Scan rate: 5 mVs-!.
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