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NMR Spectra: 

Compound 1a - 1H NMR (400 MHz, CDCl3) 
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Compound 1a – 13C NMR (101 MHz, CDCl3) 

Chemical Shift (ppm)216 208 200 192 184 176 168 160 152 144 136 128 120 112 104 96 88 80 72 64 56 48 40 32 24
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Compound 1b – 1H NMR (400 MHz, CDCl3) 

Chemical Shift (ppm)10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0
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Compound 1b – 13C NMR (101 MHz, CDCl3) 
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Compound 1c – 1H NMR (400 MHz, CDCl3) 
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Compound 1c – 13C NMR (101 MHz, CDCl3) 
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Compound 3a - 1H NMR (400 MHz, CDCl3) 
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Compound 3a – 13C NMR (101 MHz, CDCl3) 
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Compound 3b - 1H NMR (400 MHz, CDCl3) 
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Compound 3b – 13C NMR (101 MHz, CDCl3) 

Chemical Shift (ppm)192 184 176 168 160 152 144 136 128 120 112 104 96 88 80 72 64 56 48 40 32 24 16
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Compound 4b - 1H NMR (400 MHz, CDCl3) 
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Compound 4b – 13C NMR (101 MHz, CDCl3) 
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Compound 5 - 1H NMR (400 MHz, CDCl3) 

Chemical Shift (ppm)10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0

9.00

1
.5

9
1

.5
9

1
.5

9
1

.5
9

1
.5

9
1

.5
9

1
.5

9
1

.5
9

1
.5

9
1

.5
9

1
.5

9
1

.5
9

1
.5

9
1

.5
9

1
.5

9
1

.5
9

1
.5

9
1

.5
9

1
.5

9
1

.5
9

1
.5

9
1

.5
9

Cl
O

O

O

 

Compound 5 – 13C NMR (101 MHz, CDCl3) 
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Compound 8 - 1H NMR (400 MHz, CDCl3) 
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Compound 8 - 19F NMR (376 MHz, CDCl3) 

Chemical Shift (ppm)80 60 40 20 0 -20 -40 -60 -80 -100 -120 -140 -160 -180 -200 -220

-7
5

.7
5

-7
5

.7
5

-7
5

.7
5

-7
5

.7
5

-7
5

.7
5

-7
5

.7
5

-7
5

.7
5

-7
5

.7
5

-7
5

.7
5

-7
5

.7
5

-7
5

.7
5

-7
5

.7
5

-7
5

.7
5

-7
5

.7
5

-7
5

.7
5

-7
5

.7
5

-7
5

.7
5

-7
5

.7
5

-7
5

.7
5

-7
5

.7
5

-7
5

.7
5

-7
5

.7
5

N
O

O

O

O

OH

O

F3C OH

O

 

 



Issue in honor of Professor Samir Zard ARKIVOC 2024, ii, S1-S11 

Page S10 ©AUTHOR(S) 

Compound 10 - 1H NMR (400 MHz, CDCl3) 
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7.96 5.856.77.69 1.394.4

1
.3

7
1

.3
7

1
.3

7
1

.3
7

1
.3

7
1

.3
7

1
.3

7
1

.3
7

1
.3

7
1

.3
7

1
.3

7
1

.3
7

1
.3

7
1

.3
7

1
.3

7
1

.3
7

1
.3

7
1

.3
7

1
.3

7
1

.3
7

1
.3

7
1

.3
7

1
.3

9
1

.3
9

1
.3

9
1

.3
9

1
.3

9
1

.3
9

1
.3

9
1

.3
9

1
.3

9
1

.3
9

1
.3

9
1

.3
9

1
.3

9
1

.3
9

1
.3

9
1

.3
9

1
.3

9
1

.3
9

1
.3

9
1

.3
9

1
.3

9
1

.3
9

1
.4

1
1

.4
1

1
.4

1
1

.4
1

1
.4

1
1

.4
1

1
.4

1
1

.4
1

1
.4

1
1

.4
1

1
.4

1
1

.4
1

1
.4

1
1

.4
1

1
.4

1
1

.4
1

1
.4

1
1

.4
1

1
.4

1
1

.4
1

1
.4

1
1

.4
1

4
.3

8
4

.3
8

4
.3

8
4

.3
8

4
.3

8
4

.3
8

4
.3

8
4

.3
8

4
.3

8
4

.3
8

4
.3

8
4

.3
8

4
.3

8
4

.3
8

4
.3

8
4

.3
8

4
.3

8
4

.3
8

4
.3

8
4

.3
8

4
.3

8
4

.3
8

4
.3

9
4

.3
9

4
.3

9
4

.3
9

4
.3

9
4

.3
9

4
.3

9
4

.3
9

4
.3

9
4

.3
9

4
.3

9
4

.3
9

4
.3

9
4

.3
9

4
.3

9
4

.3
9

4
.3

9
4

.3
9

4
.3

9
4

.3
9

4
.3

9
4

.3
9

4
.4

1
4

.4
1

4
.4

1
4

.4
1

4
.4

1
4

.4
1

4
.4

1
4

.4
1

4
.4

1
4

.4
1

4
.4

1
4

.4
1

4
.4

1
4

.4
1

4
.4

1
4

.4
1

4
.4

1
4

.4
1

4
.4

1
4

.4
1

4
.4

1
4

.4
1

4
.4

3
4

.4
3

4
.4

3
4

.4
3

4
.4

3
4

.4
3

4
.4

3
4

.4
3

4
.4

3
4

.4
3

4
.4

3
4

.4
3

4
.4

3
4

.4
3

4
.4

3
4

.4
3

4
.4

3
4

.4
3

4
.4

3
4

.4
3

4
.4

3
4

.4
3

5
.8

5
5

.8
5

5
.8

5
5

.8
5

5
.8

5
5

.8
5

5
.8

5
5

.8
5

5
.8

5
5

.8
5

5
.8

5
5

.8
5

5
.8

5
5

.8
5

5
.8

5
5

.8
5

5
.8

5
5

.8
5

5
.8

5
5

.8
5

5
.8

5
5

.8
5

6
.6

9
6

.6
9

6
.6

9
6

.6
9

6
.6

9
6

.6
9

6
.6

9
6

.6
9

6
.6

9
6

.6
9

6
.6

9
6

.6
9

6
.6

9
6

.6
9

6
.6

9
6

.6
9

6
.6

9
6

.6
9

6
.6

9
6

.6
9

6
.6

9
6

.6
9

6
.6

9
6

.6
9

6
.6

9
6

.6
9

6
.6

9
6

.6
9

6
.6

9
6

.6
9

6
.6

9
6

.6
9

6
.6

9
6

.6
9

6
.6

9
6

.6
9

6
.6

9
6

.6
9

6
.6

9
6

.6
9

6
.6

9
6

.6
9

6
.6

9
6

.6
9

6
.7

1
6

.7
1

6
.7

1
6

.7
1

6
.7

1
6

.7
1

6
.7

1
6

.7
1

6
.7

1
6

.7
1

6
.7

1
6

.7
1

6
.7

1
6

.7
1

6
.7

1
6

.7
1

6
.7

1
6

.7
1

6
.7

1
6

.7
1

6
.7

1
6

.7
1

7
.4

2
7

.4
2

7
.4

2
7

.4
2

7
.4

2
7

.4
2

7
.4

2
7

.4
2

7
.4

2
7

.4
2

7
.4

2
7

.4
2

7
.4

2
7

.4
2

7
.4

2
7

.4
2

7
.4

2
7

.4
2

7
.4

2
7

.4
2

7
.4

2
7

.4
2

7
.4

4
7

.4
4

7
.4

4
7

.4
4

7
.4

4
7

.4
4

7
.4

4
7

.4
4

7
.4

4
7

.4
4

7
.4

4
7

.4
4

7
.4

4
7

.4
4

7
.4

4
7

.4
4

7
.4

4
7

.4
4

7
.4

4
7

.4
4

7
.4

4
7

.4
4

7
.4

6
7

.4
6

7
.4

6
7

.4
6

7
.4

6
7

.4
6

7
.4

6
7

.4
6

7
.4

6
7

.4
6

7
.4

6
7

.4
6

7
.4

6
7

.4
6

7
.4

6
7

.4
6

7
.4

6
7

.4
6

7
.4

6
7

.4
6

7
.4

6
7

.4
6

7
.4

6
7

.4
6

7
.4

6
7

.4
6

7
.4

6
7

.4
6

7
.4

6
7

.4
6

7
.4

6
7

.4
6

7
.4

6
7

.4
6

7
.4

6
7

.4
6

7
.4

6
7

.4
6

7
.4

6
7

.4
6

7
.4

6
7

.4
6

7
.4

6
7

.4
6

7
.4

8
7

.4
8

7
.4

8
7

.4
8

7
.4

8
7

.4
8

7
.4

8
7

.4
8

7
.4

8
7

.4
8

7
.4

8
7

.4
8

7
.4

8
7

.4
8

7
.4

8
7

.4
8

7
.4

8
7

.4
8

7
.4

8
7

.4
8

7
.4

8
7

.4
8

7
.5

4
7

.5
4

7
.5

4
7

.5
4

7
.5

4
7

.5
4

7
.5

4
7

.5
4

7
.5

4
7

.5
4

7
.5

4
7

.5
4

7
.5

4
7

.5
4

7
.5

4
7

.5
4

7
.5

4
7

.5
4

7
.5

4
7

.5
4

7
.5

4
7

.5
4

7
.5

7
7

.5
7

7
.5

7
7

.5
7

7
.5

7
7

.5
7

7
.5

7
7

.5
7

7
.5

7
7

.5
7

7
.5

7
7

.5
7

7
.5

7
7

.5
7

7
.5

7
7

.5
7

7
.5

7
7

.5
7

7
.5

7
7

.5
7

7
.5

7
7

.5
7

7
.5

8
7

.5
8

7
.5

8
7

.5
8

7
.5

8
7

.5
8

7
.5

8
7

.5
8

7
.5

8
7

.5
8

7
.5

8
7

.5
8

7
.5

8
7

.5
8

7
.5

8
7

.5
8

7
.5

8
7

.5
8

7
.5

8
7

.5
8

7
.5

8
7

.5
8

7
.5

9
7

.5
9

7
.5

9
7

.5
9

7
.5

9
7

.5
9

7
.5

9
7

.5
9

7
.5

9
7

.5
9

7
.5

9
7

.5
9

7
.5

9
7

.5
9

7
.5

9
7

.5
9

7
.5

9
7

.5
9

7
.5

9
7

.5
9

7
.5

9
7

.5
9

7
.8

3
7

.8
3

7
.8

3
7

.8
3

7
.8

3
7

.8
3

7
.8

3
7

.8
3

7
.8

3
7

.8
3

7
.8

3
7

.8
3

7
.8

3
7

.8
3

7
.8

3
7

.8
3

7
.8

3
7

.8
3

7
.8

3
7

.8
3

7
.8

3
7

.8
3

7
.8

3
7

.8
3

7
.8

3
7

.8
3

7
.8

3
7

.8
3

7
.8

3
7

.8
3

7
.8

3
7

.8
3

7
.8

3
7

.8
3

7
.8

3
7

.8
3

7
.8

3
7

.8
3

7
.8

3
7

.8
3

7
.8

3
7

.8
3

7
.8

3
7

.8
3

7
.8

5
7

.8
5

7
.8

5
7

.8
5

7
.8

5
7

.8
5

7
.8

5
7

.8
5

7
.8

5
7

.8
5

7
.8

5
7

.8
5

7
.8

5
7

.8
5

7
.8

5
7

.8
5

7
.8

5
7

.8
5

7
.8

5
7

.8
5

7
.8

5
7

.8
5

7
.9

6
7

.9
6

7
.9

6
7

.9
6

7
.9

6
7

.9
6

7
.9

6
7

.9
6

7
.9

6
7

.9
6

7
.9

6
7

.9
6

7
.9

6
7

.9
6

7
.9

6
7

.9
6

7
.9

6
7

.9
6

7
.9

6
7

.9
6

7
.9

6
7

.9
6

O
N

O

N
+

Ph

PhPh

BF4-

 

Compound 10 – 13C NMR (101 MHz, CDCl3) 
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Compound 10 - 19F NMR (376 MHz, DMSO-d6) 
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