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1.1. 2-Chloro-5-(trichloromethoxy)pyrazine 2 (\H NMR).
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File name: uost6112.fid Operator: SF: 399.9811 MHz NSC: 0 PW: 7.50 usec, RG: 38 Sl: 32768
Date: 11-Jun-2018 Solvent: cdcl3 SW: 7489 Hz TE: 293K AQ: 1.20 sec, RD: 0.00 sec
1.2. 2-Chloro-5-(trichloromethoxy)pyrazine 2 (3C NMR).
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File name: UOst1142_C13 Operator: root SF: 125.7126 MHz NSC: 93 PW: 0.00 usec, RG: 51200 Sl: 65536
o Date: 14-Jar|-20‘1‘5‘m“ Solvent: CDCI3 SW: 32680 Hz TE:OK AQ: 1.57 sec, RD: 0.00 sec Parameter file, X\WIN-NMRVersion 3.5




2.1. 2-(Bromodifluoromethoxy)-5-chloropyrazine 3 (\H NMR).
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File name: uost4177.fid Operator: SF: 399.9811 MHz NSC: 0 PW: 7.50 usec, RG: 30 SI: 32768
Date: 18-Apr-2018 Solvent: cdcl3 SW: 7489 Hz TE:293 K AQ: 1.20 sec, RD: 0.00 sec [
2.2. 2-(Bromodifluoromethoxy)-5-chloropyrazine 3 (¥C NMR)
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File name: uost4231_C13 Operator: root! SF: 125.6935 MHz NSC: 115 PW: 0.00 usec, RG: 51200 SI: 65536
Date: 27-Apr-2018 Solvent: CDCI3 SW: 32680 Hz TE: 683 K AQ: 1.57 sec, RD: 0.00 sec [
2.3. 2-(Bromodifluoromethoxy)-5-chloropyrazine 3 (*F NMR).
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File name: UOst4177___19F{1H) Operator: USER 1 SF: 376.4986 MHz NSC: 4 PWV: 0.00 usec, RG: 2050 SI: 262144
Date: 17-Apr-2018 Solvent: CDCI3 SW: 138889 Hz TE: 300K AQ:0.94 sec, RD: 0.00 sec I
3.1. 2-Chloro-5-trifluoromethoxypyrazine 4 ("H NMR).
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File name: uost6186 Operator: USER 1 SF: 400.1300 MHz NSC: 1 PW: 0.00 usec, RG: 22 SlI: 32768
) Date: 18-Jun-2018 Solvent: CDCI3 SW: 8224 Hz TE: 299 K AQ: 1.99 sec, RD: 0.00 sec




3.2. 2-Chloro-5-trifluoromethoxypyrazine 4 (¥C NMR).
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File name: UOst1161 C13 Operator: root SF: 125.7126 MHz NSC: 116 PW: 0.00 usec, RG: 51200 SI: 65536
Date: 16-Jan-2015 Solvent: CDCI3 SW: 32680 Hz TE:OK AQ: 1.57 sec, RD: 0.00 sec Parameter file, XWIN-NMRVersion 3.5
3.3. 2-Chloro-5-trifluoromethoxypyrazine 4 (*F NMR).
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B File name: uost6186_F19{H} Operator: USER 1 SF: 376.4986 MHz NSC: 2 I PW: 0.00 usec, RG: 2050 Sl: 262144 |
o Date: 18-Jun-2018 Solvent: CDCI3 SW: 138889 Hz TE: 209 K ! AQ: 0.94 sec, RD: 0.00 sec |
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4.1. 2-Chloro-5-fluoropyrazine 5 (\H NMR).
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File name: UOST7175.fid Operator: SF: 499.8255 MHz NSC: 0 PW: 9.80 usec, RG: 12 Sl: 32768
Date: 17-Jul-2019 Solvent: cdcl3 SW: 8993 Hz TE: 295K AQ: 1.78 sec, RD: 0.00 sec new experiment!
4.2. 2-Chloro-5-fluoropyrazine 5 (3C NMR).
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File name: UOST7195_C13.fid Operator: SF: 1256953 MHz NSC:0 PW: 3.33 usec, RG: 60 Sl: 65536
Date: 21-Jul-2019 Solvent: cdel3 SW. 32895 Hz TE: 295K AQ: 0.97 sec, RD: 0.00 sec




4.3. 2-Chloro-5-fluoropyrazine 5 (“F NMR).
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File name: UOst7175_F19{H} Operator: USER 1/ SF: 376.4986 MHz NSC:1 PW: 0.00 usec, RG: 2050 Sl: 262144
Date: 17-Jul-2019 Solvent: CDCI3 SW: 138888 Hz TE: 207K AQ: 0.94 sec, RD: 0.00 sec
5.1. The mixture of 2-chloro-5-(m-tolylthio)pyrazine 6 and 2-fluoro-5(m-tolylthio)pyrazine 7 ("H NMR).
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File name: UOST5117.fid Operator: SF: 499.8255 MHz NSC: 0 PW: 8.80 usec, RG: 14 Sl: 327688
Date: 27-May-2019 Salvent: cdcl3 SW: 8993 Hz TE: 323K AQ: 1.78 sec, RD: 0.00 sec new experiment




5.2. The mixture of 2-chloro-5-(m-tolylthio)pyrazine 6 and 2-fluoro-5(m-tolylthio)pyrazine 7 (F NMR).
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File name: UOST5117_F19.fid Operator: SF: 470.2668 MHz NSC: 0 PW: 6.67 usec, RG: 24 SI: 524288
Date: 27-May-2019 Solvent: cdcl3 SW: 166667 Hz TE: 323K AQ: 1.36 sec, RD: 0.00 sec [
6.1. 2,5-Bis(m-tolylthio)pyrazine 8 ("H NMR).
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File name: UOST5153 Operator: USER 11 SF:400.1300 MHz PW: 0.00 usec, RG: 25 Sl: 32768

Date: 15-May-2019 Solvent: CDCI3 SW: 8224 Hz TE: 208 K

AQ: 1.99 sec, RD: 0.00 sec

Parameter file, TOPSPIN( [ Version 2.1




6.2. 2,5-Bis(m-tolylthio)pyrazine 8 (¥C NMR).
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File name: UOst5201_C13.fid Operator: SF: 125.6953 MHz NSC:0 PW: 3.33 usec, RG: 60 Sl: 65536
Date: 21-May-2019 Solvent: cdcl3 SW: 32895 Hz TE: 323K AQ: 0.97 sec, RD: 0.00 sec Automated Probe tuning parameter|

7.1. tert-Butyl methyl(5-(trifluoromethoxy)pyrazin-2-yl)carbamate 9 ("H NMR).
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File name: uost4253.fid Operator: SF: 399.9811 MHz NSC:0 PW: 2.50 usec, RG: 34 Sl: 32768
Date: 26-Apr-2017 Solvent: cdel3 SW: 7489 Hz TE: 283 K AQ: 1.20 sec, RD: 0.00 sec




7.2.

tert-Butyl methyl(5-(trifluoromethoxy)pyrazin-2-yl)carbamate 9 (*C NMR).
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File name: uost5243_C13 Operator: USER 11 SF: 100.6128 MHz NSC: 294 PW: 0.00 usec, RG: 2050 Sl: 32768
Date: 25-May-2017 Solvent: CDCI3 SW: 24038 Hz TE: 206 K AQ: 1.36 sec, RD: 0.00 sec Parameter file, TOPSPINI | Version 2.1

7.3.

tert-Butyl methyl(5-(trifluoromethoxy)pyrazin-2-yl)carbamate 9 (F NMR).
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‘ File name: UOst4253 19F{1H} ‘ Operator: USER 1/ ‘ SF: 376.4986 MHz | NSC: 4 ‘ PW: 0.00 usec, RG: 2050 S51: 262144
‘ Date: 25-Apr-2017 ‘ Soivent: CDCI3 ‘ SW: 138889 Hz | TE 208K ‘ AQ: 0.94 sec, RD: 0.00 sec |
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8.1. 5-(Trifluoromethoxy)pyrazine-2-carbonitrile 10 ("H NMR).
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H 140 13.0 120 1.0 10.0 9.0 8.0 7.0 60 50 40 30 20 1.0
File name: UOST3156 Operator: USER 11 SF: 400.1300 MHz NSC: 1 PW: 0.00 usec, RG: 25 sI: 32768
Date: 15-Mar-2019 Solvent: COCI3 SW: 8224 Hz TE: 296 K AQ: 1.99 sec, RD: 0.00 sec Parameter file, TOPSPIN| | Version 2.1

8.2. 5-(Trifluoromethoxy)pyrazine-2-carbonitrile 10 (*C NMR).
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File name: uost3196_C13.fid Operator: SF:125.6953 MHz NSC: 0 PW: 3.33 usec, RG: 12 SI: 65536
Date: 20-Mar-2019 Solvent: cdcl3 SW: 32895 Hz TE: 323K AQ: 0.97 sec, RD: 0.00 sec Automated Probe tuning parameter!
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8.3. 5-(Trifluoromethoxy)pyrazine-2-carbonitrile 10 (F NMR).
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File name: UOST3156_F19{H} Operator: USER 1! SF: 376.4986 MHz NSC: 2 PW: 0.00 usec, RG: 724 Sl: 262144
Date: 15-Mar-2019 Solvent: CDCI3 SW: 138889 Hz TE: 297K AQ: 0.94 sec, RD: 0.00 sec Parameter file, TOPSPINL [ 'Version 2.1

9.1. 2-Ethyl-5-(trifluoromethoxy)pyrazine 11 ("H NMR).
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File name: UOST3067 Operator: USER 1i SF: 400.1300 MHz NSC: 1 PW: 0.00 usec, RG: 25 Sl 32768
Date: 06-Mar-2017 Solvent: CDCI3 SW: 8224 Hz TE: 207K AQ: 1.99 sec, RD: 0.00 sec Parameter file, TOPSPINI [ Version 2.11
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9.2. 2-Ethyl-5-(trifluoromethoxy)pyrazine 11 (3C NMR).
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File name: uoST3148_C13 Operator: root! SF:125.7125 MHz NSC: 299 PW: 0.00 usec, RG: 51200 Sl: 65536
Date: 16-Mar-2017 Solvent: CDCI3 SWV: 32680 Hz TE: 683 K AQ: 1.57 sec, RD: 0.00 sec [

9.3. 2-Ethyl-5-(trifluoromethoxy)pyrazine 11 (YF NMR).
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File name: UOST3067__F19{H} Operator: USER 1! SF: 376.4986 MHz NSC: 4 PW: 0.00 usec, RG: 1440 Sl: 262144
Date: 06-Mar-2017 Solvent: CDCI3 SW: 138889 Hz TE: 297 K AQ: 0.94 sec, RD: 0.00 sec Parameter file, TOPSPIN[ [ Version 2.1(
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10.1.  2-Butyl-5-(trifluoromethoxy)pyrazine 12 ("H NMR).
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File name: UOst2232 Operator: USER 11 SF: 400.1300 MHz NSC: 1 PW: 0.00 usec, RG: 22 Sl: 32768
Date: 23-Feb-2017 Solvent: CDCI3 SW: 8224 Hz TE: 298K AQ: 1.99 sec, RD: 0.00 sec [

10.2.  2-Butyl-5-(trifluoromethoxy)pyrazine 12 (C NMR).
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File name: uoST3011_C13 Operator: root: SF:125.7125 MHz NSC: 310 PW: 0.00 usec, RG: 51200 Sl: 65536
Date: 02-Mar-2017 Solvent: CDCI3 SW: 32680 Hz TE: 683 K AQ: 1.57 sec, RD: 0.00 sec [
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10.3.  2-Butyl-5-(trifluoromethoxy)pyrazine 12 (F NMR).
i 8
UOst2232_F19
g 100 80 6D 10 o0 @ <ghl A0 B0 BB =100 o140 B0 180 - 200 -220
File name: UOst2232_F19 Operator: USER 11 SF: 376.45986 MHz NSC: 4 PW: 0.00 usec, RG: 2050 SI: 131072
Date: 23-Feb-2017 Solvent: COCI3 SW-: 131579 Hz TE: 298 K AQ: 0.50 sec, RD: 0.00 sec F19
11.1.  2-Phenyl-5-(trifluoromethoxy)pyrazine 13 ({H NMR).
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File name: uost3143.fid Operator: SF: 399.9811 MHz NSC: 0 PW: 2 50 usec, RG: 28 SI: 32768
Date: 15-Mar-2017 Solvent: cdcl3 SW: 7489 Hz TE: 293 K AQ: 1.20 sec, RD: 0.00 sec [
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11.2.  2-Phenyl-5-(trifluoromethoxy)pyrazine 13 (3C NMR).
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‘ File name: uoST3154_C13 Operator: root ‘ SF:125.7125 MHz NSC: 467 1 PW: 0.00 usec, RG: 51200 Sl: 65536
‘ Date: 16-Mar-2017 Solvent: CDCI3 ‘ SW: 32680 Hz TE: 683K ‘ AQ: 1.57 sec, RD: 0.00 sec L

11.3.  2-Phenyl-5-(trifluoromethoxy)pyrazine 13 (F NMR).
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File name: UOst3143  19F Operator: USER 1 SF: 376.4986 MHz NSC: 4 PW: 0.00 usec, RG: 2050 Sl: 262144
Date: 14-Mar-2017 Solvent: CDCI3 SW: 138889 Hz TE: 297 K AQ: 0.94 sec, RD: 0.00 sec 19F{1H}
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12.1.

2-(Trifluoromethoxy)-5-vinylpyrazine 14 ("H NMR).
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File name: UOst3067.fid Operator: SF: 499 8255 MHz NSC: 0 PW: 9.80 usec, RG: 12 SI: 32768
Date: 06-Mar-2019 Solvent: cdcl3 SW: 8993 Hz TE:323K AQ: 1.78 sec, RD: 0.00 sec new experiment(
12.2.  2-(Trifluoromethoxy)-5-vinylpyrazine 14 (C NMR).
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File name: uost10245_C13 Operator: USER 11 SF:100.6128 MHz NSC: 264 PW: 0.00 usec, RG: 1820 Sl: 65536
Date: 24-Oct-2018 Solvent: DMSO SW: 24038 Hz TE: 299 K AQ: 1.36 sec, RD: 0.00 sec Parameter file, TOPSPIN[1['Version 2.1(
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12.3.  2-(Trifluoromethoxy)-5-vinylpyrazine 14 (*F NMR).
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g7 80 60 40 20 0 20 40 60 80 200120 C1a0 | t160 | -180 | 200 220 240
File name: UOst3067_F19.fid Operator: SF: 470.2668 MHz NSC: 0 PW: 6.67 usec, RG: 12 Sl: 524288
Date: 06-Mar-2019 Solvent: cdcl3 SW: 166667 Hz TE: 323K AQ: 1.36 sec, RD: 0.00 sec [
13.1.  2,5-Divinylpyrazine 15 ("H NMR).
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a 16.0 15.0 14.0 13.0 12.0 11.0 10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0.0
File name: UOst3068.fid Operator: SF: 499.8255 MHz NSC: 0 PW-: 9.80 usec, RG: 12 Sl: 32768
Date: 06-Mar-2019 Solvent: cdcl3 SW: 8993 Hz TE:323 K AQ: 1.78 sec, RD: 0.00 sec new experiment!

18




13.2.  2,5-Divinylpyrazine 15 (3C NMR).
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File name: UOst3068_C13 Operator: USER 1! SF:100.6128 MHz NSC: 658 PW: 0.00 usec, RG: 2050 Sl: 32768
Date: 11-Mar-2019 Solvent: CDCI3 SW: 24038 Hz TE: 296 K AQ: 1.06 sec, RD: 0.00 sec Parameter file, TOPSPINI | Version 2.1

14.1.  2-(Trifluoromethoxy)-5-((trimethylsilyl)ethynyl)pyrazine 16 ("H NMR).
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File name: UOst12016 Operator: USER 11 SF: 400.1300 MHz NSC: 1 PW: 0.00 usec, RG: 25 Sl: 32768
Date: 01-Dec-2016 Solvent: CDCI3 SW: 8224 Hz TE: 297 K AQ: 1.99 sec, RD: 0.00 sec [
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14.2.  2-(Trifluoromethoxy)-5-((trimethylsilyl)ethynyl)pyrazine 16 (3C NMR).
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‘ File name: uost12024_C13 ’ Operator: USER 1 ‘ SF: 100.6128 MHz I NSC: 236 PW: 0.00 usec, RG: 2050 I SI: 32768
‘ Date: 02-Dec-2016 l Solvent: CDCI3 ‘ SW: 24038 Hz I TE: 297 K AQ: 1.36 sec, RD: 0.00 sec I

14.3.  2-(Trifluoromethoxy)-5-((trimethylsilyl)ethynyl)pyrazine 16 (*F NMR).
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£ 100 80 80 40 20 0 220 -a0 -e0 | -80 100 <120 -140 <160  -180  -200  -220 = -240
File name: UOst12016_F19 Operator: USER 1( SF: 376.4986 MHz NSC: 4 PW: 0.00 usec, RG: 2050 Sl: 262144
Date: 01-Dec-2016 Solvent: CDCI3 SVWV: 138889 Hz TE: 297K AQ: 0.94 sec, RD: 0.00 sec 19F
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15.1. 2-Ethynyl-5-(trifluoromethoxy)pyrazine 17 ("H NMR).
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File name: UOST2149 Operator: USER 1/ SF: 400.1300 MHz NSC: 1 PW: 0.00 usec, RG: 25 Sl: 32768
Date: 14-Feb-2018 Solvent: CDCI3 SW: 8224 Hz TE: 206 K AQ: 1.99 sec, RD: 0.00 sec T
15.2. 2-Ethynyl-5-(trifluoromethoxy)pyrazine 17 (C NMR).
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File name: 3278_C13 SF: 100.6128 MHz. NSC: 1356 PW 0.00 usec, RG: 2050 Sl: 32768
Date: 09-Dec2016 Solvent: CDOI3 SW 24038 Hz TE: 297 K AQ: 0.85 se¢, RD: 0.00 ssc
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15.3. 2-Ethynyl-5-(trifluoromethoxy)pyrazine 17 (’F NMR).
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F 100 80 | 80 40 200 .20 -40 | -60 | -80 | -100  -120 ' -140 ' -160 = -180  -200 ' -220 = -240
File name: UOST2149__F19{H} Operator: USER 1/ SF: 376.4986 MHz NSC: 2 PW: 0.00 usec, RG: 2050 Sl: 262144
Date: 14-Feb-2018 Solvent: CDCI3 SW: 138889 Hz TE: 296 K AQ: 0.94 sec, RD: 0.00 sec
16.1. 2-Ethynyl-5-methoxypyrazine 18 ("H NMR).
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H 18.0 16.0 14.0 12.0 10.0 8.0 6.0 4.0 2.0 0.0
File name: UOST2071 Operator: nmr! SF: 400.1300 MHz NSC: 1 PW: 0.00 usec, RG: 25 SlI: 32768
Date: 07-Feb-2020 Solvent: CDCI3 SW: 8224 Hz TE: 296 K AQ: 1.99 sec, RD: 0.00 sec [
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16.2.  2-Ethynyl-5-methoxypyrazine 18 (3C NMR).
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File name: UOST2071_C13 Operator: nmr| SF: 100.6128 MHz NSC: 130 PW: 0.00 usec, RG: 2050 Sl: 32768

Date: 07-Feb-2020 Solvent: CDCI3 SW: 24038 Hz TE: 297 K AQ: 1.06 sec, RD: 0.00 sec [

17.1.  1-(5-(trifluoromethoxy)pyrazin-2-yl)ethan-1-one 19 ("H NMR).
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File name: UOst2192 Operator: USER 11 SF: 400.1300 MHz NsC: 1 PW: 0.00 usec, RG: 25 Sl: 32768
Date: 19-Feb-2018 Solvent: CDCI3 SW: 8224 Hz TE: 296 K AQ: 1.99 sec, RD: 0.00 sec Parameter file, TOPSPIN( [ Version 2.1]

23



17.2.  1-(5-(trifluoromethoxy)pyrazin-2-yl)ethan-1-one 19 (*C NMR).

s |
§ 8 g gq ¢ |
& 8 ¥§ g g
UOst2201 13C
S L B o ) A o L L B L ) L L e
a 220 200 180 160 140 120 100
File name: UOst2201___13C Operator: USER 11 SF:100.6128 MHz NSC: 416 PW: 0.00 usec, RG: 2050 Sl: 32768
Date: 20-Feb-2018 Solvent: CDCI3 SW: 27174 Hz TE: 296 K AQ: 0.94 sec, RD: 0.00 sec [

17.3.  1-(5-(trifluoromethoxy)pyrazin-2-yl)ethan-1-one 19 (**F NMR).

<
£ g
w»
UOst2192_F19{H}
g 100 80 | 80 40 20 o 20 ' ‘a0 80 ' -80 1100 <120 ' -140 = 160  -180  -200 = -220  -240
File name: UOst2192_F19(H} Operator: USER 11 SF: 376.4986 MHz NSC: 2 PW: 0.00 usec, RG: 2050 Sl: 262144
Date: 19-Feb-2018 Solvent: CDCI3 SW: 138889 Hz TE: 296 K AQ:0.94 sec, RD: 0.00 sec Parameter file, TOPSPIN( [ Version 2.1(
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