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1. NMR SPECTRA 
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2. 13C SPECTRA 
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3. Mass SPECTRA 
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C:\Xcalibur\data\Saleh\P10 GC MS DFS- Thermo P10
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RT: 0.00 - 12.12

0 1 2 3 4 5 6 7 8 9 10 11 12

Time (min)

0

10

20

30

40

50

60

70

80

90

100

R
e

la
ti
v
e

 A
b

u
n

d
a

n
c
e

8.05

3.78

1.12
7.71

5.67 6.40

NL:
7.86E7

TIC  MS 
P10

50 100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950

m/z

0

20

40

60

80

100

0

20

40

60

80

100

R
e

la
ti
v
e

 A
b

u
n

d
a

n
c
e

121.04

91.04

224.06186.05

65.03

167.04

121.05

91.04 224.08
321.11194.06

77.02 181.06
538.17354.10308.07167.05 408.08

NL:
1.27E7

P10#79  RT: 3.78 
 AV: 1 T: + c EI 
Full ms 
[49.50-1200.50] 

NL:
3.04E6

P10#168  RT: 
8.09  AV: 1 T: + c 
EI Full ms 
[49.50-1200.50] 



Special Issue 'Heterocyclic Chemistry' ARKIVOC 2023, vii, S1-S28 

 

Page S22 ©AUTHOR(S) 

 

 

 

 

 

 

 

 

C:\Xcalibur\data\Saleh\P12 GC MS DFS- Thermo P12
10/23/2022 1:04:23 PM Project No: GS01/03
RT: 1.06 - 9.51

1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0 5.5 6.0 6.5 7.0 7.5 8.0 8.5 9.0 9.5

Time (min)

0

10

20

30

40

50

60

70

80

90

100

R
e

la
ti
v
e

 A
b

u
n

d
a

n
c
e

4.94 6.45

2.18 8.637.95

6.01

NL:
7.81E7

TIC  MS 
P12

50 100 150 200 250 300 350 400 450 500 550 600 650 700 750 800

m/z

0

50

100

0

50

100

R
e

la
ti
v
e

 A
b

u
n

d
a

n
c
e

0

50

100
121.07

186.09
91.06

167.08 224.11

224.06

194.05

181.0563.02 90.02

224.11

194.10

73.03
129.09 181.09 284.29256.25 351.15

NL: 3.87E6

P12#46  RT: 2.18  
AV: 1 T: + c EI Full 
ms [49.50-1200.50] 

NL: 1.75E7

P12#103  RT: 4.94  
AV: 1 T: + c EI Full 
ms [49.50-1200.50] 

NL: 1.26E6

P12#148  RT: 7.12  
AV: 1 T: + c EI Full 
ms [49.50-1200.50] 



Special Issue 'Heterocyclic Chemistry' ARKIVOC 2023, vii, S1-S28 

 

Page S23 ©AUTHOR(S) 

 

 

 

 

 

 

 

C:\Xcalibur\data\Saleh\P13 GC MS DFS- Thermo P13
10/20/2022 1:55:47 PM Project No: GS01/03
RT: 1.72 - 6.36

1.8 2.0 2.2 2.4 2.6 2.8 3.0 3.2 3.4 3.6 3.8 4.0 4.2 4.4 4.6 4.8 5.0 5.2 5.4 5.6 5.8 6.0 6.2

Time (min)

0

10

20

30

40

50

60

70

80

90

100

R
e

la
ti
v
e

 A
b

u
n

d
a

n
c
e

5.39

4.56
3.933.833.64

NL:
1.12E8

TIC  MS 
P13

50 100 150 200 250 300 350 400 450 500 550 600 650 700

m/z

0

20

40

60

80

100

0

20

40

60

80

100

R
e

la
ti
v
e

 A
b

u
n

d
a

n
c
e

181.30

246.31
136.12 284.32

89.92 165.25 211.17

284.22

269.24

211.09
241.20155.17 183.21127.0289.88

NL:
7.03E6

P13#76  RT: 3.64 
 AV: 1 T: + c EI 
Full ms 
[49.50-1200.50] 

NL:
2.50E7

P13#112  RT: 
5.39  AV: 1 T: + c 
EI Full ms 
[49.50-1200.50] 



Special Issue 'Heterocyclic Chemistry' ARKIVOC 2023, vii, S1-S28 

 

Page S24 ©AUTHOR(S) 

 

 

 

 

 

 

 

C:\Xcalibur\data\Saleh\P2 GC MS DFS- Thermo P2
10/20/2022 12:34:28 PM Project No: GS01/03
RT: 2.89 - 8.89

3.0 3.5 4.0 4.5 5.0 5.5 6.0 6.5 7.0 7.5 8.0 8.5

Time (min)

0

10

20

30

40

50

60

70

80

90

100

R
e

la
ti
v
e

 A
b

u
n

d
a

n
c
e

4.32

6.45
5.34

NL:
1.33E8

TIC  MS P2

50 100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850

m/z

0

50

100

0

50

100

R
e

la
ti
v
e

 A
b

u
n

d
a

n
c
e

0

50

100
136.07

89.89
201.15155.17

239.15

193.19

136.06

89.88
166.19

239.23

193.26

68.96 368.57166.25 209.21136.11 523.42313.21256.45

NL: 5.84E7

P2#90  RT: 4.32  
AV: 1 T: + c EI Full 
ms [49.50-1200.50] 

NL: 2.53E7

P2#112  RT: 5.39  
AV: 1 T: + c EI Full 
ms [49.50-1200.50] 

NL: 5.83E6

P2#150  RT: 7.23  
AV: 1 T: + c EI Full 
ms [49.50-1200.50] 



Special Issue 'Heterocyclic Chemistry' ARKIVOC 2023, vii, S1-S28 

 

Page S25 ©AUTHOR(S) 

 

 

 

 

 

 

C:\Xcalibur\data\Saleh\P14 GC MS DFS- Thermo P14
10/20/2022 1:26:13 PM Project No: GS01/03
RT: 1.56 - 8.58

2.0 2.5 3.0 3.5 4.0 4.5 5.0 5.5 6.0 6.5 7.0 7.5 8.0 8.5

Time (min)

0

10

20

30

40

50

60

70

80

90

100

R
e
la

ti
v
e

 A
b

u
n

d
a

n
c
e

3.64

4.95

5.97

5.53

6.50

7.96 8.25

NL:
1.33E8

TIC  MS 
P14

50 100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900

m/z

0

50

100

0

50

100

R
e
la

ti
v
e

 A
b

u
n

d
a

n
c
e

0

50

100
136.06

89.89
201.14155.16

239.19

193.23

89.89 166.22 210.16

239.25

193.28

210.21
136.12

72.92
284.48

NL: 5.92E7

P14#78  RT: 3.74  
AV: 1 T: + c EI Full 
ms [49.50-1200.50] 

NL: 3.08E7

P14#125  RT: 6.02  
AV: 1 T: + c EI Full 
ms [49.50-1200.50] 

NL: 2.26E6

P14#144  RT: 6.94  
AV: 1 T: + c EI Full 
ms [49.50-1200.50] 



Special Issue 'Heterocyclic Chemistry' ARKIVOC 2023, vii, S1-S28 

 

Page S26 ©AUTHOR(S) 

 

 

 

 

 

 

 

 

C:\Xcalibur\data\Saleh\P16 GC MS DFS- Thermo P16
10/20/2022 11:24:05 AM Project No: GS01/03
RT: 0.64 - 11.88

1 2 3 4 5 6 7 8 9 10 11

Time (min)

0

10

20

30

40

50

60

70

80

90

100

R
e
la

ti
v
e

 A
b

u
n

d
a

n
c
e

5.24

6.55

7.72

1.17

NL:
1.28E8

TIC  MS 
P16

50 100 150 200 250 300 350 400 450 500 550 600 650 700 750 800

m/z

0

50

100

0

50

100

R
e
la

ti
v
e

 A
b

u
n

d
a

n
c
e

0

50

100
125.03

190.23
88.91 227.99

227.91

193.2062.88 89.88 166.20

210.20

183.29
104.96 155.22 227.9976.91

NL: 8.44E6

P16#26  RT: 1.21  
AV: 1 T: + c EI Full 
ms [49.50-1200.50] 

NL: 4.56E7

P16#110  RT: 5.29  
AV: 1 T: + c EI Full 
ms [49.50-1200.50] 

NL: 2.24E7

P16#162  RT: 7.81  
AV: 1 T: + c EI Full 
ms [49.50-1200.50] 



Special Issue 'Heterocyclic Chemistry' ARKIVOC 2023, vii, S1-S28 

 

Page S27 ©AUTHOR(S) 

 

 

 

 

 

 

 

C:\Xcalibur\data\Saleh\P7 GC MS DFS- Thermo P7
10/20/2022 12:14:48 PM Project No: GS01/03
RT: 1.63 - 11.16

2.0 2.5 3.0 3.5 4.0 4.5 5.0 5.5 6.0 6.5 7.0 7.5 8.0 8.5 9.0 9.5 10.0 10.5 11.0

Time (min)

0

10

20

30

40

50

60

70

80

90

100

R
e

la
ti
v
e

 A
b

u
n

d
a

n
c
e

5.634.90 7.42
6.40

NL:
1.23E8

TIC  MS P7

50 100 150 200 250 300 350 400 450 500 550 600 650 700 750 800

m/z

0

50

100

0

50

100

R
e

la
ti
v
e

 A
b

u
n

d
a

n
c
e

0

50

100
210.13

182.23

90.89 156.18117.99 262.23

233.96 262.24

89.88
117.99

334.27
62.88

208.14171.20 300.07

353.39

248.32

237.24
118.03 262.32 299.18

89.91 210.19 377.28131.10 181.27 417.06 445.25 495.92

NL: 3.43E7

P7#118  RT: 5.68  
AV: 1 T: + c EI Full 
ms [49.50-1200.50] 

NL: 1.09E7

P7#154  RT: 7.42  
AV: 1 T: + c EI Full 
ms [49.50-1200.50] 

NL: 2.35E6

P7#181  RT: 8.73  
AV: 1 T: + c EI Full 
ms [49.50-1200.50] 



Special Issue 'Heterocyclic Chemistry' ARKIVOC 2023, vii, S1-S28 

 

Page S28 ©AUTHOR(S) 

 

 

 

 

 

 

 

 

C:\Xcalibur\data\Saleh\P15 GC MS DFS- Thermo P15
10/20/2022 12:49:45 PM Project No: GS01/03
RT: 2.52 - 8.75

3.0 3.5 4.0 4.5 5.0 5.5 6.0 6.5 7.0 7.5 8.0 8.5

Time (min)

0

10

20

30

40

50

60

70

80

90

100

R
e
la

ti
v
e

 A
b

u
n

d
a

n
c
e

5.29
5.05

6.65

NL:
1.30E8

TIC  MS 
P15

50 100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900

m/z

0

20

40

60

80

100

0

20

40

60

80

100

R
e
la

ti
v
e

 A
b

u
n

d
a

n
c
e

200.13

62.88 156.1795.85

200.21

72.92 398.04
129.12 302.14167.26 256.47 368.60

NL:
5.74E7

P15#112  RT: 
5.39  AV: 1 T: + c 
EI Full ms 
[49.50-1200.50] 

NL:
2.47E6

P15#141  RT: 
6.79  AV: 1 T: + c 
EI Full ms 
[49.50-1200.50] 


