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 S2 

1. Chiral HPLC Trace for (R)-LW223. 

The chiral HPLC method was calibrated with the corresponding racemic mixture and performed using 

an AD-H column, 2.5% isopropanol in hexane and a 1 mL min-1 flow rate. (Note: each enantiomer of 

LW223 appears as a mixture of amide rotamers by HPLC).  

 

 

Figure S1: Chiral HPLC of (a) racemic LW223 and (b) (R)-LW223 showing a 99.5:0.5 er. 
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2. Other Docked Views of (R)- and (S)-LW223. 

 

(R)-LW223: 
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(S)-LW223: 
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3. Procedure and Replicates for Physicochemical Data 

 

All physicochemical analyses were performed using a Dionex Ultimate 3000 series, and data acquisition 

and processing performed using Chromeleon 6.8 Chromatography software. Standard and test 

compounds were dissolved in 1:1 organic/aqueous phases and prepared to a concentration of 0.5 

mg/mL. The HPLC system was set to 25 °C, and UV detection achieved using a diode array detector 

(190–800 nm). Analysis was performed using 5 µL sample injections. 

 

 Log Pa Pm
b Km

b %PPMc 

 1 2 1 2 3 1 2 3 1 2 3 
PK11195 3.85 4.11 0.54 0.50 0.52 189 186 178 90 94 91 
AB5186 3.74 3.73 0.36 0.34 0.35 129 122 120 90 88 91 
LW223 4.17 4.09 0.57 0.56 0.54 202 195 188 91 95 89 

 
a Determined using C18 column. b Determined using immobilised artificial membrane (IAM) column. c 

Determined using human serum albumin (HAS) coated column. 
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4. 1H and 13C NMR Spectra for all Compounds 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

10



 S7 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

10



 S8 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

12



 S9 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

12



 S10 

-1.0-0.50.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.010.511.011.512.0

f1 (ppm)

3
.0

0

3
.0

0

2
.0

7

1
.0

0

2
.0

0

1
.0

0

2
.0

0

5
.0

0

1
.0

3

1
.0

0

0
.9

9

1
.0

2
1

1
.0

4
0

1
.0

5
8

1
.3

4
1

1
.3

5
7

1
.6

3
0

1
.6

4
8

1
.6

6
4

1
.6

7
4

1
.6

8
2

1
.6

9
3

1
.6

9
9

1
.7

1
1

1
.7

1
6

1
.7

2
9

1
.7

4
7

1
.7

6
3

1
.7

8
2

4
.1

1
0

4
.1

2
7

4
.1

4
4

4
.1

6
0

4
.1

6
5

4
.1

8
2

4
.1

9
9

4
.2

1
5

4
.6

5
6

4
.6

7
5

5
.3

8
5

5
.4

0
4

5
.4

2
3

7
.3

4
8

7
.3

6
4

7
.3

6
8

7
.4

9
3

7
.5

1
1

7
.5

1
7

7
.5

3
5

7
.5

5
1

7
.5

5
7

7
.6

9
1

7
.7

0
3

7
.7

1
3

7
.7

2
4

7
.7

3
4

7
.7

4
5

7
.7

5
6

8
.1

2
1

8
.1

4
2

8
.2

7
4

8
.2

9
7 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

N
N
H

O

OH

13



 S11 

-100102030405060708090100110120130140150160170180190200210220

f1 (ppm)

1
0
.6

7
6

2
0
.5

0
7

2
9
.8

9
1

4
7
.3

3
6

5
9
.8

7
1

1
2
7
.1

6
0

1
2
8
.2

2
8

1
2
8
.4

5
5

1
2
8
.6

2
1

1
2
8
.6

3
4

1
2
8
.7

4
6

1
2
9
.7

1
7

1
2
9
.8

7
5

1
2
9
.9

5
4

1
2
9
.9

7
1

1
3
1
.4

6
7

1
3
5
.9

7
3

1
4
5
.4

8
4

1
4
9
.8

1
0

1
5
0
.1

5
6

1
6
6
.4

0
2 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

N
N
H

O

OH

13



 S12 

-1.0-0.50.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.010.511.011.512.0

f1 (ppm)

3
.0

0

3
.0

0

2
.0

4

1
.0

0

1
.0

0

0
.9

8

3
.0

0

4
.0

0

1
.0

1

0
.9

5

0
.9

9

1
.0

2
2

1
.0

4
0

1
.0

5
9

1
.3

3
4

1
.3

5
1

1
.6

1
3

1
.6

3
1

1
.6

4
8

1
.6

6
5

1
.6

8
4

1
.7

0
2

1
.7

2
1

1
.7

3
8

1
.7

5
5

1
.7

7
4

4
.1

3
0

4
.1

4
7

4
.1

6
4

4
.1

8
1

4
.1

8
5

4
.2

0
2

4
.2

1
8

4
.2

3
5

5
.1

7
0

5
.1

9
6

5
.2

2
9

5
.2

5
5

7
.3

4
5

7
.3

4
9

7
.3

5
5

7
.3

6
4

7
.3

6
8

7
.3

8
7

7
.4

6
7

7
.4

8
6

7
.5

0
5

7
.5

3
4

7
.5

4
4

7
.5

4
6

7
.5

6
1

7
.5

7
4

7
.5

8
4

7
.7

2
5

7
.7

2
8

7
.7

4
3

7
.7

4
6

7
.7

4
9

7
.7

6
3

7
.7

6
6

7
.8

5
8

7
.8

7
9

8
.1

3
6

8
.1

5
6 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

N
N
H

O

Cl

14



 S13 -100102030405060708090100110120130140150160170180190200210

f1 (ppm)

1
0
.6

7
1

2
0
.5

3
0

2
9
.9

6
4

4
0
.6

9
6

4
7
.0

7
0

1
2
7
.0

9
0

1
2
8
.2

4
1

1
2
8
.4

0
8

1
2
8
.6

2
3

1
2
8
.6

8
5

1
2
8
.7

6
9

1
2
9
.5

1
1

1
2
9
.5

2
6

1
2
9
.7

8
4

1
3
0
.3

8
3

1
3
5
.2

5
4

1
4
5
.8

2
0

1
4
9
.3

0
5

1
5
1
.0

1
6

1
6
5
.3

3
0

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

N
N
H

O

Cl

14



 S14 

-1.0-0.50.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.010.511.011.5

f1 (ppm)

3
.0

0

3
.0

0

2
.1

3

1
.0

0

1
.0

0

0
.9

9

2
.0

0

5
.0

1

1
.0

0

0
.9

5

0
.9

9

1
.0

1
6

1
.0

3
5

1
.0

5
3

1
.3

2
6

1
.3

4
2

1
.6

1
0

1
.6

2
8

1
.6

6
1

1
.6

7
9

1
.6

9
7

1
.7

0
7

1
.7

1
5

1
.7

3
3

1
.7

5
0

1
.7

6
8

4
.1

2
4

4
.1

4
0

4
.1

5
7

4
.1

6
2

4
.1

7
4

4
.1

7
9

4
.1

9
0

4
.1

9
5

4
.2

1
2

4
.2

2
8

5
.7

6
6

5
.7

9
1

5
.7

9
3

5
.8

1
7

5
.8

8
3

5
.9

0
7

5
.9

1
0

5
.9

3
4

7
.3

1
7

7
.3

2
2

7
.3

3
0

7
.3

4
1

7
.4

5
9

7
.4

6
4

7
.4

8
1

7
.4

8
6

7
.5

0
2

7
.5

0
4

7
.5

1
8

7
.5

2
4

7
.5

2
9

7
.5

3
7

7
.5

4
2

7
.5

5
2

7
.5

6
5

7
.7

4
4

7
.7

4
7

7
.7

4
9

7
.7

6
0

7
.7

6
5

7
.7

6
8

7
.7

7
0

7
.7

8
1

7
.7

8
5

7
.8

8
5

7
.9

0
6

8
.1

4
9

8
.1

7
0

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

N
N
H

O

F

15



 S15 

-100102030405060708090100110120130140150160170180190200210

f1 (ppm)

1
0
.6

3
6

2
0
.5

1
7

2
9
.9

2
9

4
7
.0

4
3

7
7
.9

6
2

7
9
.2

5
7

1
2
5
.5

8
2

1
2
5
.7

0
3

1
2
7
.1

9
4

1
2
7
.2

0
8

1
2
8
.1

8
3

1
2
8
.1

9
1

1
2
8
.3

4
4

1
2
8
.3

6
2

1
2
8
.5

3
7

1
2
8
.7

1
1

1
2
9
.7

9
0

1
2
9
.8

0
0

1
2
9
.8

2
0

1
2
9
.8

3
3

1
2
9
.8

4
7

1
3
0
.5

9
8

1
3
0
.6

0
8

1
3
5
.3

0
9

1
3
5
.3

2
0

1
4
6
.2

6
9

1
4
6
.2

8
8

1
5
0
.0

7
7

1
5
0
.0

9
0

1
5
2
.5

3
7

1
5
2
.5

7
6

1
6
5
.2

3
9

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

N
N
H

O

F

15



 S16 

-1.0-0.50.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.010.511.011.5

f1 (ppm)

0
.7

5

2
.2

5

3
.0

1

2
.1

7

2
.2

5

0
.7

5

0
.2

5

0
.7

5

1
.0

0

1
.0

0

2
.0

0

5
.0

0

1
.0

1

1
.0

0

0
.8

7
8

0
.8

9
7

0
.9

1
5

1
.0

2
7

1
.0

4
5

1
.0

6
4

1
.2

3
6

1
.2

5
2

1
.2

8
0

1
.2

9
7

1
.4

5
2

1
.4

6
9

1
.4

8
7

1
.5

5
4

1
.5

7
1

1
.5

8
9

1
.6

0
6

1
.6

2
4

1
.6

5
0

1
.6

6
9

1
.6

8
9

1
.7

0
5

1
.7

1
7

1
.7

2
3

1
.7

3
5

2
.7

7
4

3
.0

6
5

3
.5

7
0

3
.5

8
6

3
.6

0
3

3
.6

2
2

3
.6

3
9

3
.6

5
5

4
.8

4
8

4
.8

6
5

4
.8

8
2

4
.8

8
6

4
.8

9
9

4
.9

0
3

4
.9

2
0

4
.9

3
7

5
.2

7
9

5
.3

0
6

5
.3

3
1

5
.3

5
7

5
.3

9
9

5
.4

2
5

5
.4

5
1

5
.4

7
7

7
.3

2
8

7
.3

3
2

7
.3

5
0

7
.3

5
8

7
.3

6
3

7
.3

6
9

7
.3

7
3

7
.4

4
4

7
.4

6
2

7
.4

6
5

7
.4

8
2

7
.5

1
1

7
.5

1
9

7
.5

2
3

7
.5

3
2

7
.5

4
7

7
.7

1
8

7
.7

3
7

7
.7

5
6

8
.1

3
1

8
.1

5
2

8
.1

6
2

8
.1

8
3 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

N
N

O

F

Me

7



 S17 

-100102030405060708090100110120130140150160170180190200210220

f1 (ppm)

1
0
.8

4
9

1
0
.9

9
2

1
1
.0

0
7

1
7
.3

2
2

1
7
.8

5
3

1
7
.8

7
1

2
5
.8

9
8

2
6
.4

7
1

2
7
.3

1
8

2
9
.8

5
6

2
9
.8

7
1

4
9
.9

3
2

5
5
.7

0
2

7
8
.1

7
6

7
8
.3

8
9

7
9
.7

9
5

8
0
.0

0
2

1
2
2
.9

0
4

1
2
3
.0

5
6

1
2
3
.5

9
8

1
2
3
.7

4
8

1
2
6
.9

2
1

1
2
7
.0

0
7

1
2
7
.0

3
0

1
2
7
.3

2
5

1
2
7
.3

8
4

1
2
8
.4

0
7

1
2
8
.4

3
8

1
2
8
.4

7
3

1
2
8
.6

5
5

1
2
8
.6

8
5

1
2
9
.5

7
2

1
2
9
.5

8
4

1
2
9
.6

2
8

1
2
9
.6

4
7

1
2
9
.6

6
6

1
2
9
.6

9
2

1
2
9
.7

0
9

1
3
0
.3

8
9

1
3
0
.4

0
5

1
3
0
.4

2
7

1
3
4
.7

3
9

1
3
4
.7

5
6

1
3
4
.7

8
6

1
3
4
.8

0
1

1
4
7
.0

8
7

1
4
7
.1

1
2

1
4
7
.3

7
1

1
4
7
.3

9
7

1
5
0
.7

5
3

1
5
0
.8

0
2

1
5
0
.8

8
2

1
5
0
.9

2
9

1
5
5
.7

9
7

1
5
5
.8

1
8

1
5
6
.5

2
2

1
5
6
.5

4
0

1
6
8
.7

7
2

1
6
8
.8

2
8

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

N
N

O

F

Me

7



 S18 

-1.0-0.50.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.010.511.011.512.0

f1 (ppm)

3
.0

0

3
.0

0

2
.0

0

1
.0

0

1
.0

0

1
.0

0

1
.0

0

0
.9

8

1
.4

6
8

1
.4

8
2

1
.4

9
6

2
.4

9
0

4
.5

0
2

4
.5

1
7

4
.5

3
1

4
.5

4
5

7
.3

0
9

7
.3

1
1

7
.3

2
3

7
.3

2
5

7
.3

2
7

7
.3

3
9

7
.3

4
1

7
.3

5
0

7
.3

6
7

7
.5

9
9

7
.6

0
2

7
.6

1
3

7
.6

1
6

7
.6

1
8

7
.6

2
9

7
.6

3
2

8
.3

4
0

8
.3

4
1

8
.3

4
2

8
.3

5
7

8
.3

5
8

8
.3

5
9

9
.0

8
1

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

N CO2Et

OH
18



 S19 

-100102030405060708090100110120130140150160170180190200210

f1 (ppm)

1
1
.7

8
2

1
4
.3

4
8

6
3
.4

3
6

1
1
7
.5

7
4

1
2
2
.9

4
9

1
2
3
.8

5
7

1
2
3
.9

2
3

1
2
6
.7

3
7

1
3
2
.8

2
5

1
3
2
.8

7
6

1
3
8
.4

4
4

1
6
4
.5

2
1

1
7
9
.8

6
1 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

N CO2Et

OH
18



 S20 

-1.0-0.50.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.010.511.011.512.0

f1 (ppm)

3
.0

0

3
.0

0

2
.0

0

1
.0

0

0
.9

9

0
.9

7

0
.9

7

1
.4

5
4

1
.4

7
1

1
.4

8
9

2
.7

0
8

4
.5

1
2

4
.5

3
0

4
.5

4
8

4
.5

6
6

7
.6

6
0

7
.6

6
4

7
.6

7
8

7
.6

8
1

7
.6

8
5

7
.6

9
8

7
.7

0
2

7
.7

2
0

7
.7

2
4

7
.7

3
8

7
.7

4
1

7
.7

4
5

7
.7

5
9

7
.7

6
2

8
.1

3
4

8
.1

3
6

8
.1

3
7

8
.1

5
4

8
.1

5
7

8
.2

2
3

8
.2

2
6

8
.2

4
4

8
.2

4
7

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

N CO2Et

Br
19



 S21 

-100102030405060708090100110120130140150160170180190200210220

f1 (ppm)

1
4
.3

8
7

1
9
.9

9
1

6
2
.4

8
0

1
2
6
.9

7
5

1
2
8
.6

3
9

1
2
9
.2

9
7

1
2
9
.5

1
2

1
3
0
.0

4
7

1
3
0
.3

0
8

1
3
7
.4

1
2

1
4
6
.1

3
2

1
5
1
.2

8
5

1
6
6
.5

9
1 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

N CO2Et

Br
19



 S22 
-1.0-0.50.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.010.511.011.5

f1 (ppm)

3
.0

0

3
.0

0

2
.0

0

1
.1

6

0
.8

3

1
.0

0

1
.0

1

3
.0

0

0
.9

9

0
.9

6

1
.4

6
1

1
.4

7
9

1
.4

9
7

2
.3

1
5

4
.5

2
3

4
.5

4
1

4
.5

5
9

4
.5

7
7

7
.2

4
1

7
.2

4
5

7
.2

4
9

7
.2

6
5

7
.3

7
0

7
.3

7
3

7
.3

9
1

7
.3

9
4

7
.4

2
5

7
.4

2
8

7
.4

4
1

7
.4

4
5

7
.4

4
9

7
.4

6
3

7
.4

6
6

7
.4

7
4

7
.4

7
7

7
.4

8
1

7
.4

8
7

7
.4

9
6

7
.5

0
2

7
.5

0
9

7
.5

1
3

7
.5

1
7

7
.5

2
1

7
.5

2
7

7
.5

3
0

7
.5

4
1

7
.5

4
5

7
.5

5
0

7
.5

5
7

7
.5

6
2

7
.5

6
7

7
.6

5
1

7
.6

5
5

7
.6

6
8

7
.6

7
2

7
.6

7
6

7
.6

8
9

7
.6

9
3

8
.1

7
6

8
.1

9
8 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

N CO2Et

20



 S23 

-100102030405060708090100110120130140150160170180190200210220

f1 (ppm)

1
4
.4

4
1

1
6
.8

9
6

6
2
.2

0
1

1
2
6
.1

5
8

1
2
6
.3

2
3

1
2
7
.8

4
1

1
2
8
.2

5
8

1
2
8
.3

5
0

1
2
8
.8

3
4

1
2
9
.1

0
6

1
2
9
.3

8
5

1
3
0
.0

0
2

1
3
6
.8

8
7

1
4
5
.8

0
1

1
4
8
.7

9
4

1
5
1
.7

5
0

1
6
7
.6

0
9 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

N CO2Et

20



 S24 
-0.50.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.010.511.011.512.0

f1 (ppm)

3
.0

0

2
.0

0

1
.0

0

4
.0

0

1
.0

0

0
.9

9

2
.6

4
9

7
.2

2
6

7
.2

3
0

7
.2

3
2

7
.2

4
2

7
.2

4
6

7
.2

4
9

7
.4

1
6

7
.4

3
3

7
.5

0
7

7
.5

0
9

7
.5

1
2

7
.5

2
0

7
.5

2
4

7
.5

3
0

7
.5

3
6

7
.5

3
9

7
.5

5
1

7
.5

6
3

7
.5

6
6

7
.5

7
7

7
.5

8
0

7
.5

8
3

7
.7

3
1

7
.7

3
4

7
.7

4
5

7
.7

4
8

7
.7

5
1

7
.7

6
2

7
.7

6
5

8
.1

2
6

8
.1

4
3 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

N CO2H

21



 S25 

-100102030405060708090100110120130140150160170180190200210220

f1 (ppm)

1
7
.5

0
1

1
2
6
.6

1
6

1
2
8
.5

1
9

1
2
8
.9

3
6

1
2
9
.1

2
5

1
2
9
.1

4
7

1
2
9
.3

3
5

1
2
9
.9

6
9

1
3
0
.3

6
2

1
3
6
.5

3
2

1
4
3
.7

8
8

1
4
4
.3

8
6

1
5
1
.5

2
8

1
6
4
.5

3
1 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

N CO2H

21



 S26 

123456789 ppm

1
.
0
1
4

1
.
0
3
3

1
.
0
5
2

1
.
3
1
8

1
.
3
3
5

1
.
5
6
5

1
.
6
2
1

1
.
6
3
7

1
.
6
5
5

1
.
6
7
1

1
.
6
8
9

1
.
7
0
7

1
.
7
2
3

1
.
7
4
1

2
.
5
6
0

4
.
1
0
2

4
.
1
1
9

4
.
1
2
4

4
.
1
3
5

4
.
1
4
0

4
.
1
5
2

4
.
1
5
7

4
.
1
7
3

7
.
2
2
2

7
.
2
2
5

7
.
2
4
1

7
.
2
4
5

7
.
2
6
0

7
.
3
4
0

7
.
3
5
9

7
.
3
6
1

7
.
4
0
8

7
.
4
1
1

7
.
4
2
5

7
.
4
2
8

7
.
4
3
2

7
.
4
4
6

7
.
4
4
9

7
.
4
8
1

7
.
4
9
6

7
.
4
9
9

7
.
5
0
3

7
.
5
1
5

7
.
5
3
0

7
.
5
3
3

7
.
5
5
0

7
.
5
5
5

7
.
6
3
6

7
.
6
4
0

7
.
6
5
3

7
.
6
5
7

7
.
6
6
1

7
.
6
7
4

7
.
6
7
8

7
.
8
6
9

7
.
8
8
8

8
.
0
8
2

8
.
1
0
4

3
.
1
0
2

3
.
1
0
3

2
.
1
7
3

3
.
0
3
0

1
.
1
8
7

2
.
0
1
7

1
.
0
7
6

4
.
1
8
5

1
.
0
9
3

1
.
0
5
3

1
.
0
4
3

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

22



 S27 

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm

-
0
.
0
0
1

1
0
.
5
6
8

1
7
.
5
9
7

2
0
.
4
8
8

2
9
.
8
7
3

4
6
.
7
6
5

7
6
.
6
9
8

7
7
.
0
1
5

7
7
.
2
1
7

7
7
.
3
3
3

1
2
6
.
1
5
3

1
2
7
.
5
0
7

1
2
7
.
9
1
9

1
2
8
.
5
7
6

1
2
8
.
6
1
2

1
2
8
.
7
1
0

1
2
8
.
7
6
0

1
2
9
.
3
4
9

1
2
9
.
4
7
4

1
3
7
.
2
9
5

1
4
4
.
6
6
5

1
4
9
.
4
6
3

1
5
0
.
1
2
6

1
6
6
.
1
5
6

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

22



 S28 

123456789 ppm

0
.
8
4
2

0
.
8
6
1

0
.
8
7
9

1
.
0
1
1

1
.
0
3
0

1
.
0
4
8

1
.
2
3
3

1
.
2
4
9

1
.
2
6
9

1
.
2
8
6

1
.
5
8
7

1
.
6
0
5

1
.
6
3
6

1
.
6
5
4

1
.
6
5
6

1
.
6
7
5

2
.
2
1
2

2
.
2
3
3

2
.
7
2
6

3
.
0
4
3

7
.
2
5
1

7
.
2
5
5

7
.
2
5
9

7
.
2
6
4

7
.
2
6
8

7
.
2
7
2

7
.
2
7
4

7
.
2
7
8

7
.
2
9
1

7
.
2
9
3

7
.
2
9
5

7
.
3
9
0

7
.
3
9
2

7
.
3
9
9

7
.
4
0
7

7
.
4
7
9

7
.
4
9
3

7
.
4
9
7

7
.
5
0
1

7
.
5
1
5

7
.
5
1
7

7
.
5
2
1

7
.
5
3
1

7
.
5
3
3

7
.
5
3
5

7
.
5
4
8

7
.
5
5
3

7
.
6
1
6

7
.
6
2
7

7
.
6
3
7

7
.
6
4
8

7
.
6
5
8

8
.
0
8
0

8
.
0
8
2

8
.
1
0
1

8
.
1
0
3

8
.
1
0
6

8
.
1
2
7

1
.
8
5
5

1
.
3
1
6

3
.
0
9
4

0
.
6
8
5

1
.
5
1
8

2
.
9
5
9

1
.
2
4
8

1
.
7
4
8

0
.
5
9
1

0
.
4
4
4

2
.
3
6
5

1
.
9
9
1

3
.
0
0
5

1
.
0
3
8

1
.
0
0
0

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

24



 S29 

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm

1
1
.
1
5
1

1
1
.
3
2
6

1
5
.
9
7
6

1
6
.
3
5
3

1
7
.
3
4
6

1
8
.
5
5
2

2
5
.
5
2
0

2
6
.
5
3
5

2
7
.
1
7
2

2
9
.
3
0
7

4
9
.
5
6
5

5
5
.
7
7
7

7
6
.
7
5
0

7
7
.
0
6
8

7
7
.
2
7
1

7
7
.
3
8
6

1
2
4
.
6
4
6

1
2
5
.
2
9
8

1
2
5
.
9
4
2

1
2
5
.
9
6
5

1
2
6
.
7
7
4

1
2
6
.
8
2
5

1
2
7
.
4
1
6

1
2
7
.
4
3
5

1
2
8
.
0
2
2

1
2
8
.
6
2
1

1
2
8
.
6
4
2

1
2
8
.
6
6
4

1
2
8
.
6
8
9

1
2
9
.
1
7
2

1
2
9
.
2
4
0

1
2
9
.
4
0
2

1
2
9
.
4
2
2

1
3
6
.
7
2
3

1
3
6
.
7
7
4

1
4
5
.
8
0
3

1
4
6
.
0
7
1

1
4
7
.
9
8
4

1
4
8
.
0
6
5

1
5
6
.
0
8
9

1
5
6
.
6
1
1

1
6
9
.
3
5
7

1
6
9
.
6
6
5

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

24



 S30 

-1.0-0.50.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.010.511.011.512.0

f1 (ppm)

1
.1

4

1
.8

7

3
.0

0

1
.1

1

0
.7

1

0
.3

9

1
.9

0

1
.1

0

0
.3

7

1
.9

8

0
.6

5

4
.0

2

3
.0

2

1
.0

0

1
.0

0

0
.8

8
0

0
.8

9
9

0
.9

1
8

1
.0

6
9

1
.0

8
7

1
.1

0
6

1
.3

0
6

1
.3

1
0

1
.3

2
3

1
.3

2
7

1
.5

3
4

1
.5

5
6

1
.5

7
4

1
.5

9
1

1
.6

0
9

1
.6

2
6

1
.6

4
4

1
.6

6
3

1
.6

9
8

1
.7

1
7

1
.7

3
6

1
.7

5
5

1
.7

7
0

1
.7

9
0

1
.9

0
9

1
.9

2
3

1
.9

2
7

1
.9

4
2

1
.9

5
7

1
.9

6
1

1
.9

7
5

2
.8

5
8

3
.0

7
9

3
.6

4
0

3
.6

4
5

3
.6

5
5

3
.6

6
1

3
.6

7
0

3
.6

7
6

3
.6

8
6

3
.6

9
1

4
.5

8
2

4
.6

0
8

4
.6

3
8

4
.6

5
7

4
.6

8
2

4
.7

0
1

4
.8

4
4

4
.8

6
1

4
.8

8
1

4
.8

9
8

7
.3

8
1

7
.4

0
2

7
.4

0
6

7
.4

2
8

7
.4

3
1

7
.4

3
6

7
.4

3
9

7
.4

4
5

7
.4

4
8

7
.4

5
3

7
.4

5
6

7
.4

6
1

7
.4

6
6

7
.4

6
9

7
.4

7
4

7
.4

7
7

7
.5

1
5

7
.5

1
9

7
.5

3
3

7
.5

4
9

7
.5

6
6

7
.5

8
1

7
.5

9
0

7
.6

9
0

7
.6

9
3

7
.6

9
6

7
.7

0
7

7
.7

1
1

7
.7

1
4

7
.7

1
8

7
.7

2
8

7
.7

3
1

7
.7

3
4

8
.0

7
6

8
.1

0
2

8
.1

2
4 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

N
N

O

Br

Me

26



 S31 

-100102030405060708090100110120130140150160170180190200210

f1 (ppm)

1
1
.2

7
8

1
1
.3

8
6

1
7
.2

1
5

1
7
.4

1
1

2
6
.6

1
4

2
6
.7

3
6

2
7
.7

7
3

2
7
.8

4
3

2
7
.9

0
7

3
0
.6

3
2

5
0
.3

1
2

5
5
.8

1
9

1
2
6
.4

3
8

1
2
6
.9

0
1

1
2
7
.0

6
4

1
2
7
.4

5
5

1
2
7
.5

3
0

1
2
7
.5

5
0

1
2
7
.6

0
5

1
2
8
.7

0
1

1
2
8
.7

1
6

1
2
8
.7

5
1

1
2
8
.7

7
8

1
2
8
.7

8
9

1
2
9
.1

9
9

1
2
9
.2

9
1

1
2
9
.3

2
7

1
2
9
.6

9
0

1
3
0
.2

2
9

1
3
0
.2

7
6

1
3
5
.0

9
5

1
3
5
.1

2
1

1
4
6
.2

5
5

1
4
6
.5

5
1

1
4
9
.4

6
5

1
4
9
.6

7
6

1
5
5
.3

1
0

1
5
6
.1

4
7

1
6
8
.3

9
3

1
6
8
.5

5
7 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

N
N

O

Br

Me

26



 S32 

 

28



 S33 

 

28


