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'H, C NMR and HRMS spectra

4,8-Dibromobenzol[1,2-d:4,5-d']bis([1,2,3]thiadiazole) (1)

3C NMR(75 MHz)
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4-(8-Bromobenzo[1,2-d:4,5-d']bis([1,2,3]thiadiazole)-4-yl)morpholine (12a)

'H NMR (300 MHz)
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4-Bromo-8-(piperidin-1-yl)benzo[1,2-d:4,5-d'Ibis([1,2,3]thiadiazole) (12b)

'H NMR (300 MHz)
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4-Bromo-8-(pyrrolidin-1-yl)benzo[1,2-d:4,5-d'Ibis([1,2,3]thiadiazole) (12¢)

'H NMR (300 MHz)
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4-Bromo-8-(2,3,3a,8b-tetrahydrocyclopenta[blindol-4(1H)-yl)benzol[1,2-d:4,5-
d'Ibis([1,2,3]thiadiazole) (12d)

'H NMR (300 MHz)
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8-Bromo-N-phenylbenzol1,2-d:4,5-d']bis([1,2,3]thiadiazole)-4-amine (12e)

1H NMR (300 MHz)
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4,8-Dimorpholinobenzol1,2-d:4,5-d']bis([1,2,3]thiadiazole) (13a)

H NMR (300 MHz)
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4,8-Di(piperidin-1-yl)benzo[1,2-d:4,5-d'Ibis([1,2,3]thiadiazole) (13b)

'H NMR (300 MHz)
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4,8-Bis(phenylthio)benzo[1,2-d:4,5-d']bis([1,2,3]thiadiazole) (15a)

'H NMR (300 MHz)
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4,8-Bis(hexylthio)benzol[1,2-d:4,5-d']bis([1,2,3]thiadiazole) (15b)

'H NMR (300 MHz)
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Acquisition Parameter
Source Type ESI len Polarity Posifive Set Nebulizer 0.4 Bar
Focus Mot active Set Dry Heater 180 C
Sean Begin 50 miz Sel Capillary 4500 V Set Dry Gas 4.0 ['min
Sean End 1600 miz SetEnd Plate Offset  -500V Set Divert Valve Waste
Intens.. +MS, 0.7-0.9min #(44-54)
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4,8-Bis(dodecylthio)benzo[1,2-d:4,5-d'Ibis([1,2,3]thiadiazole) (15¢)

'H NMR (300 MHz)
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Display Report

Analysis Info Acquisition Date  26.05.2022 15:27:22
Analysis Mame  D!\Data\Kolotyrkina\2022\Chmovsh'0526023.d
Method wne_50-1600_pos_15_12.m Operator BDAL@DE
Sample Name  /SUSU Tim-527 Instrument / Ser# micrOTOF 10248
Comment C30H50MN454 mH 595.3002 calibrant added CH3CN
Acquisition Parameter
Source Type ESI lon Polarity Positive Set Mebulizer 0.4 Bar
Focus Mot active Sel Dry Heater 180 ¢
Scan Begin 50 miz Set Capillary 4500 v Set Dry Gas 4.0 I'min
Scan End 1600 miz Set End Plate Offiset  -500 W Sel Diverl Valve Waste
Intens. | +MS, D.6-D.8min #[36-55)
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Bruker Compass DataAnalysis 4.0 printed:  26.05.2022 15:30:10 Page 1 of 1
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4-Bromo-8-(thiophen-2-yl)benzo[1,2-d:4,5-d'lbis([1,2,3]thiadiazole) (18a)

'H NMR (300 MHz)
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Display Report

Analysis Info Acquisition Date  20.09.2022 11:28:31
Analysis Name  Di\Data\Kolotyrkina' 2022 Kudryashowi0820002.d
Meathad tune_50-1600_pos_15_12.m Operator BDAL@DE
Sample Name  /SUSU Tim-554 Instrument / Seré micrOTOF 10248
Comment C1OH3BN4S3 mH 354 8775 calibrant added CH3CN
Acquisition Parameter
Source Type ESI lon Polarity Positive Set Nebulizer 0.4 Bar
Focus Mot active Set Dry Healer 180 ¢
Secan Begin 50 miz Set Capillary 4500 Set Dry Gas 4.0 Vimin
Sean End 1600 m/z Set End Plate Offset  -500W Set Divert Valve Waste
Intans. +ME, 0.5-0.8min #(20-49)
¥108
3
3383413
2
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Bruker Compass Datafnalysis 4.0 printed:  20.09.2022 11:32:42 Page 1 af 1
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4-Bromo-8-(4-hexylthiophen-2-yl)benzol[1,2-d:4,5-d']bis([1,2,3]thiadiazole) (18b)

'H NMR (300 MHz)
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Display Report

Analysis Info Acquisition Date  07.07.2022 16:59:13
Analysis Mame  D:\Data\Kolotyrkina\2022\Chmovsh\0707035.d
Method tune_50-1600_pos_15_12.m Operator BDAL@DE
Sample Mame  /SUSU Tim-537 Instrument / Ser#t micrOTOF 10248
Comment C16H15BrN453 mH 438.9714 calibrant added CH3CMN
Acguisition Parameter
Source Type ESI lon Polarity Positive Set Nebulizer 0.4 Bar
Focus Not active Sat Dry Heater 180 °C
Scan Begin 50 miz Set Capillary 4500 V Set Dry Gas 4.0 Ifmin
Scan End 1600 miz Set End Plate OHset 500V Set Divert Vale ‘Waste
Intens, +MS, 0.8-7.0min #{53-59)
w0t 4412093
e 419.3171 :
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4-([2,2'-Bithiophen]-5-yl)-8-bromobenzol1,2-d:4,5-d']bis([1,2,3]thiadiazole) (18¢)

'H NMR (300 MHz)
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Analysis Info Acquisition Date  29.06.2022 11:45:24
Analysis Mame  D:A\Data\Chizhov\Rakitin\Chmovzhitim-535_&clb.d
Method ture_ wide.m Operalor BDAL@DE
Sample Name  /SUSU Tim-535 Instrument / Ser# micrOTOF 10248
Comment CH3CN 100 %, dil. 20, calibrant added
Acquisition Parameter
Seurce Type ESI lon Palarity Positive Sel Mebulizer 0.4 Bar
Focus Mot active Sel Dry Heater 180 T
Scan Begin 50 miz Set Capillary 4500 V Set Dry Gas 4.0 Fmin
Scan End 3000 miz Set End Plate Offset -500V Set Divert Valve Waste
Intens., +MS, 0.0-1.0min #(1-59]
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4-Bromo-8-(5-(2-ethylhexyl)thiophen-2-yl)benzo[1,2-d:4,5-d']bis([1,2,3]thiadiazole)
(18d)

'H NMR (300 MHz)
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Analysis Info Acquisition Date  25.08.2022 15:40:33
Analysis Name  DiData\Chizhov\Miscellaneous'Rakitin'Chmovzhitim-549_&clblow.d
Method tune_low_1550.m Operator BDAL@DE
Sample Mame JSUSU Tim-549 Instrument / Ser# maXis 43
Comment CH3CN 100 %, dil. 20, calibrant added
Acquisition Parameter
Source Type ESI lan Polarity Positive Set Nebulizer 0.4 Bar
Focus Mot active Set Dry Healer 180 C
Scan Begin 50 m'z Set Capillary 4500 W Sel Dry Gas 4,0 Vmin
Scan End 1550 m'z Sal End Plate Offset -500 W Set Divert Valve Source
Intens, +MS, 2.2-60.85 #(2-60)
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4-Bromo-8-phenylbenzo[1,2-d:4,5-d'lbis([1,2,3]thiadiazole) (18e)

'H NMR (300 MHz)
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Display Report

Analysis Info Acguisition Date  21.09.2022 10:25:32
Analysis Name  D:\Data\Kolotyrkina\2022\Chmaovsh'0921004.d
Method tune_50-1800_pos_15_12.m Operator BDAL@DE
Sample Name  /SUSU Tim-556 Instrument / Ser# micrOTOF 10248
Caommaent C12H5BrN4S2 mH 348.9211 calibrant added CH30H
Acquisition Parameter
Source Type ESI lan Polarity Positive Set Nebulizer 0.4 Bar
Focus Mot active Set Dry Heater 180 G
Scan Bagin 50 miz Set Capillary 4500 WV Set Dry Gas 4.0 min
Scan End 1600 miz Set End Plate Offset  -500V Set Divert Vakhe Waste
Intens. +MS, 1.0-1.0min 8{57-58)
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Bruker Compass DataAnalysis 4.0 printed:  21.09.2022 10:35:49 Page 1.of 1
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8-Bromo-4-(p-tolyl)benzo[1,2-d:5,4-d']bis([1,2,3]thiadiazole) (18f)

'H NMR (300 MHz)
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Display Report

Analysis Info Acguisition Date  15.08.2022 13:26:12
Analysis Name  D:\Data\Kolotyrkina\2022\Chmovsh'0915007.d
Methad tune_50-1600_pos 15 _12.m Operator BDAL@DE
Sample Name  /SUSU Tim-553 Instrument / Ser#  micrOTOF 10248
Comment C13HTBrN4S2 mH 3629368 calibrant added CH3CN
Acquisition Parameter
Source Type ESI lon Palarity Positive Set Nebulizer 0.4 Bar
Focus Mot active Set Dry Heater 180 C
Scan Begin 50 miz Set Capiltary 4500 V Set Dry Gas 4.0 I'min
Scan End 1600 m'z Set End Plate Offset -500 v Sel Divert Valve Waste
Intans, +MS, 0.0-0. 1min #{1-6)
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Bruker Compass DataAnalysis 4.0 printed:  15.08.2022 13:31:59 Page 1 of 1
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4-Bromo-8-(4-methoxyphenyl)benzol1,2-d:4,5-d']bis([1,2,3]thiadiazole) (18g)

'H NMR (300 MHz)
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Analysis Info
Analysis Name

Method

Display Report

D:\Data'Kolotyrkina'2022'Chmaovsht1004026.d
tune_50-1600_pos_15_12.m

Operator

Acquisition Date  04.10.2022 19:31:48

BDAL@DE

Sample Mame  /SUSU Tim-558 Instrument / Seré  micrOTOF 10248
Comment C13H7BrN40OS2 mH 378.9317 clb added CH3CN
Acquisition Parameter
Source Type ESI lon Polarity Positive Set Nebulizer 0.4 Bar
Focus Mot active Set Dry Heater 180 *C
Scan Begin 50 m'z Set Capillary 4500 W Sel Dry Gas 4.0 l'min
Scan End 1600 miz Set End Plate Offset -500 W Set Divert Valve Waste
Imgs +MS, 0.8-0.9min #(50-53)
0= 279.0939
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Bruker Compass DataAnalysis 4.0 printed: 04102022 19:40:38 Page 1 of 1
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4-(8-Bromobenzo[1,2-d:4,5-d']bis([1,2,3]thiadiazole)-4-y])-N,N-diphenylaniline (18h)

'H NMR (300 MHz)
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Analysis Info Acquisition Date  28.07.2022 15:44:25
Analysis Name  DData'Kolotyrkina\ 2022\Chmovsh\0728022.d
Method tune_wide.m Operator BDAL@DOE
Sample Name  /SUSU Tim-546 Instrumeant / Serit maXis 43
Commant C24H14BrN5S2 mH 515.9946 clb added CHICN
Acquisition Parameter
Seurce Type ESI lan Polarily Posilive Sel Mebulizer 0.5 Bar
Focus Active Sel Dry Heater 180
Scan Bagin 50 miz Sel Capillary 4500 W Set Dry Gas 4.0 Umin
Sean End 3000 miz Set End Plate Offset -500V Sel Diverl Valve Wasta
Intens, +MS, 38.8-58.15 #3857
4000 516.9845
zon 3881785
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Bruker Compass DatafAnalysis 4.0 printed:  2B.07.2022 15:48:09 Page 1of1

S47



4,8-Di(thiophen-2-yl)benzo[1,2-d:4,5-d']bis([1,2,3]thiadiazole) (19a)

'H NMR (300 MHz)
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4,8-Bis(4-hexylthiophen-2-yl)benzol[1,2-d:4,5-d']bis([1,2,3]thiadiazole) (19b)

'H NMR (300 MHz)
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4,8-Di([2,2'-bithiophen]-5-yl)benzol[1,2-d:4,5-d']bis([1,2,3]thiadiazole) (19¢)
H NMR (300 MHz)
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4,8-Bis(5-(2-ethylhexyl)thiophen-2-yl)benzo[1,2-d:4,5-d']bis([1,2,3]thiadiazole) (19d)

'H NMR (300 MHz)
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4,8-Diphenylbenzol1,2-d:4,5-d']bis([1,2,3]thiadiazole) (19e)

'H NMR (300 MHz)
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4,8-Di-p-tolylbenzol1,2-d:4,5-d'Ibis([1,2,3]thiadiazole) (19f)

'H NMR (300 MHz)
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4,8-Bis(4-methoxyphenyl)benzol1,2-d:4,5-d'Ibis([1,2,3]thiadiazole) (19g)

'H NMR (300 MHz)
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4,4'-(Benzo[1,2-d:4,5-d']bis([1,2,3]thiadiazole)-4,8-diyl)bis(N,N-diphenylaniline) (19h)
H NMR (300 MHz)
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Quantum-chemical calculations

DFT calculations were performed with the Gaussian 16 Rev C.01.! DFT
calculations were performed with the Gaussian 16 Rev C.01. M11 DFT functional with 6-
31+g(d) basis set was used for all calculations. Calculations were performed in
dichloromethane (PCM model). Data from X-ray diffraction experiments were used as
starting points for geometry optimization. Cartesian coordinates are given in angstroms;
absolute energies for all substances are given in hartrees. Analysis of vibrational
frequencies was performed for the optimized structure. The compound was
characterized by only real vibrational frequencies. Wavefunction stability, using stable
keyword, was also checked for the molecule.

For calculations of optimized geometries, frequencies, thermodynamics, HOMO
and LUMO energies following keywords were used:

# opt freq 6-31+g(d) scrf=(solvent=dichloromethane) nosymm m11 test

Charge 0; multiplicity 1
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6.50031800
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2.71554400 5.46659000
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DFT M11 / 6-31+g(d) solvent dichloromethane, PCM model

Total electronic energy=

-1244.877827 Eo

Sum of electronic and zero-point Energies= -1244.797330  Eo+ Ezre
Sum of electronic and thermal Energies= -1244.789137 Eo+ Eot
Sum of electronic and thermal Enthalpies= -1244.788193  Eo+ Heorr
Sum of electronic and thermal Free Energies=  -1244.831394 Eo+ Georr
Zero-point correction (unscaled) = 0.080497

Number of imaginary vibrational frequencies = 0

E HOMO =-9.23 eV

ELUMO=-1.04 eV

E gap=819eV

HOMO:
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LUMO:
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