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1H NMR spectrum of 1 (CDCl3, 500 MHz)  
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13C NMR spectrum of 1 (CDCl3, 125 MHz).  
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COSY spectrum of 1 (CDCl3, 500 MHz).  
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HSQC spectrum of 1 (CDCl3, 500 MHz).  
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HMBC spectrum of 1 (CDCl3, 500 MHz).  
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1H NMR spectrum of (S)-PGME amide (1a) (CDCl3, 500 MHz)  
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1H NMR spectrum of (R)-PGME amide (1b) (CDCl3, 500 MHz)  
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UV spectrum of 2 
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IR spectrum of 2  
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1H NMR spectrum of 2 (CDCl3, 500 MHz)  
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13C NMR spectrum of 2 (CDCl3, 500 MHz) 
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COSY spectrum of 2 (CDCl3, 500 MHz ).  
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HSQC spectrum of 2 (CDCl3, 500 MHz)  
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HMBC spectrum of 2 (CDCl3, 500 MHz)  
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1H NMR spectrum of (S)-PGME amide (2a) (CDCl3, 500 MHz)  
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1H NMR spectrum of (R)-PGME amide (2b) (CDCl3, 500 MHz)   
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UV spectrum of 3 
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IR spectrum of 3  
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1H NMR spectrum of 3 (CDCl3, 500 MHz)   
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13C NMR spectrum of 3 (CDCl3, 125 MHz)   
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COSY spectrum of 3 (CDCl3, 500 MHz)   
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HSQC spectrum of 3 (CDCl3, 500 MHz)   

ppm

1.01.52.02.53.03.54.04.55.05.56.06.57.07.5 ppm

20

40

60

80

100

120

140

O
CO2H

O



 

S26 

 

 
HMBC spectrum of 3 (CDCl3, 500 MHz)   
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1H NMR spectrum of (S)-PGME amide (3a) (CDCl3, 500 MHz)    
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1H NMR spectrum of (R)-PGME amide (3b) (CDCl3, 500 MHz)   

1.01.52.02.53.03.54.04.55.05.56.06.57.07.5 ppm

0
.9

3

0
.9

6

1
.4

5

1
.4

7

1
.4

8

1
.5

0

1
.6

8

1
.6

9

2
.4

8

2
.4

9

2
.5

1

2
.5

2

2
.5

9

2
.6

1

2
.6

1

2
.6

4

2
.6

4

2
.7

2

3
.7

3

5
.2

7

5
.2

8

5
.2

9

5
.3

1

5
.5

7

5
.5

9

5
.7

4

5
.7

4

5
.7

4

5
.7

6

5
.7

6

5
.7

7

6
.2

2

6
.2

4

6
.2

5

6
.2

5

6
.2

6

6
.2

8

6
.7

6

6
.7

8

7
.2

6

7
.2

7

7
.3

4

7
.3

4

7
.3

5

7
.3

6

2
.7

6

1
.9

8

1
.0

8

3
.6

8

1
.5

9

1
.0

2

0
.7

9

0
.5

9

1
.0

7

1
.0

2

4
.4

8

O

O

N
H

O

O

O



 

S29 

 

 
UV spectrum of 4 
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1H NMR spectrum of 4 (CDCl3, 500 MHz)   

1.52.02.53.03.54.04.55.05.56.06.57.07.5 ppm
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13C NMR spectrum of 4 (CDCl3, 500 MHz)   
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 COSY spectrum of 4 (CDCl3, 500 MHz)   
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HSQC spectrum of 4 (CDCl3, 500 MHz)   
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HMBC spectrum of 4 (CDCl3, 500 MHz)   
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1H NMR spectrum of (S)-PGME amide (4a) (CDCl3, 500 MHz)  

1.52.02.53.03.54.04.55.05.56.06.57.07.5 ppm
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1H NMR spectrum of (R)-PGME amide (4b) (CDCl3, 500 MHz) 

1.52.02.53.03.54.04.55.05.56.06.57.07.5 ppm
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Compound characterization data 

 

(R)-O-Isocrotonyl-3-hydroxypentanoic acid (1): colorless amorphous solid; [α]24
D -53 (c 0.10, 

MeOH); UV (MeOH) λmax (log ε) 208 (3.67) nm; IR (ATR) νmax: 2973, 2938, 2641, 1716, 1646, 

1438, 1415, 1368, 1179, 1135, 1057, 1033, 997, 927, 815 cm−1; 1H and 13C NMR data see 

Table 1; HRESITOFMS m/z 209.0784 [M+Na]+ (calcd for C9H14NaO4, 209.0784). 

 

(R)-O-Isocrotonyl-3-hydroxyhexanoic acid (2): colorless amorphous solid; [α]24
D -67 (c 0.10, 

MeOH); UV (MeOH) λmax (log ε) 207 (4.15) nm; IR (ATR) νmax: 2962, 2937, 1717, 1646, 1438, 

1415, 1178, 1009, 970, 815 cm−1; 1H and 13C NMR data see Table 1; HRESITOFMS m/z 

223.0941 [M+Na]+ (calcd for C10H16NaO4, 223.0941). 

 

(R)-O-(Z)-2-Hexenoyl-3-hydroxybutyric acid (3): colorless amorphous solid; [α]24
D -38 (c 

0.10, MeOH); UV (MeOH) λmax (log ε) 209 (4.17) nm; IR (ATR) νmax: 2962, 2934, 2874, 1717, 

1640, 1456, 1414, 1178, 1059, 816 cm−1; 1H and 13C NMR data see Table 2; HRESITOFMS 

m/z 223.0941 [M+Na]+ (calcd for C10H16NaO4, 223.0941). 

 

(R)-O-Isocrotonyl-3-hydroxybutyric acid (4): colorless oil; [α]23
D -43 (c 0.10, MeOH); UV 

(MeOH) λmax (log ε) 208 (4.07) 274 (2.47) nm; IR (ATR) νmax: 2985, 2937, 2643, 1710, 1644, 

1435, 1414, 1291, 1175, 1057, 970, 815 cm−1; 1H and 13C NMR data see Table 2; 

HRESITOFMS m/z 195.0627 [M+Na]+ (calcd for C8H12NaO4, 195.0628). 

 

(S)-PGME amide of 4, 4a: 1H NMR (500 MHz, CDCl3) δ 7.34 (m, 5H, PGME-C6H5), 6.75 (d, 

J=6.9 Hz, 1H, PGME-NH), 6.31 (dq, J=11.5, 7.3 Hz, 1H, H3´), 5.70 (dq, J=11.5, 1.7 Hz, 1H, 

H2´), 5.57 (d, J=7.2 Hz, 1H, PGME-CH), 5.25 (brsex, J=6.3, 1H, H3), 3.72 (s, 3H, PGME-

CH3), 2.54 (dd, J=14.6, 7.0 Hz, 2H, H2), 2.09 (dd, J=7.2, 1.9 Hz, 3H, H4´), 1.34 (d, J=6.3 



 

S39 

 

Hz, 3H, H4); HRESITOFMS m/z 342.1312 (calcd for C17H21NNaO5 342.1312). 

 

(S)-PGME amide of 1, 1a: 1H NMR (500 MHz, CDCl3) δ 7.34 (m, 5H, PGME-C6H5), 6.75 (d, 

J=6.9 Hz, 1H, PGME-NH), 6.33 (dq, J=11.5, 7.3 Hz, 1H, H3´), 5.76 (dq, J=11.5, 1.8 Hz, 1H, 

H2´),5.56 (d, J=7.2 Hz, 1H, PGME-CH), 5.14 (brqui, J=6.3 Hz, 1H, H3), 3.72 (s, 3H, PGME-

CH3), 2.11 (dd, J=7.3, 1.8 Hz, 3H, H4´), 1.70 (m, 2H, H4), 0.92 (t, J=7.4Hz, 3H, H5); 

HRESITOFMS m/z 356.1468 [M+Na]+ (calcd for C18H23NNaO5, 356.1468). 

 

(R)-PGME amide of 1, 1b: 1H NMR (500 MHz, CDCl3) δ 7.34 (m, 5H, PGME-C6H5), 6.75 (d, 

J=6.4 Hz, 1H, PGME-NH), 6.35 (dq, J=11.5, 7.3 Hz, 1H, H3´), 5.79 (dq, J=11.5, 1.8 Hz, 1H, 

H2´),5.56 (d, J=7.2 Hz, 1H, PGME-CH) , 5.17 (brqui, J=6.3 Hz, 1H, H3), 3.72 (s, 3H, PGME-

CH3), 2.11 (dd, J=7.3, 1.8 Hz, 3H, H4´), 1.67 (m, 2H, H4), 0.91 (t, J=7.4Hz, 3H, H5); 

HRESITOFMS m/z 356.1495 [M+Na]+ (calcd for C18H23NNaO5, 356.1468). 

 

(S)-PGME amide of 2, 2a: 1H NMR (500 MHz, CDCl3) δ 7.34 (m, 5H, PGME-C6H5), 6.75 (d, 

J=6.4 Hz, 1H, PGME-NH), 6.34 (m, 1H, H3´), 5.75 (qd, J=11.5, 1.8 Hz, 1H, H2´), 5.57 (d, 

J=7.2 Hz, 1H, PGME-CH), 5.25 (m, 1H, H3), 3.72 (s, 3H, PGME-CH3), 2.13 (dd, J=7.3, 1.7 

Hz, 3H, H4´), 1.53 (m, 2H, H4), 1.49 (m, 2H, H5), 0.93 (m, 3H, H6); HRESITOFMS m/z 

370.1625 [M+Na]+ (calcd for C19H25NNaO5, 370.1625). 

 

(R)-PGME amide of 2, 2b: 1H NMR (500 MHz, CDCl3) δ 7.34 (m, 5H, PGME-C6H5), 6.75 (d, 

J=6.4 Hz, 1H, PGME-NH), 6.36 (m, 1H, H3´), 5.79 (dq, J=11.5, 1.8 Hz, 1H, H2´), 5.57 (d, 

J=7.2 Hz, 1H, PGME-CH), 5.28 (m, 1H, H3), 3.72 (s, 3H, PGME-CH3), 2.16 (m, 3H, H4´), 

1.49 (m, 2H, H4), 1.35 (m, 2H, H5), 0.91 (m, 3H, H6); HRESITOFMS m/z 370.1625 [M+Na]+ 

(calcd for C19H25NNaO5, 370.1625). 
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(S)-PGME amide of 3, 3a: 1H NMR (500 MHz, CDCl3) δ 7.34 (m, 5H, PGME-C6H5), 6.75 (d, 

J=6.4 Hz, 1H, PGME-NH), 6.24 (dt, J=11.5, 7.5 Hz, 1H, H3´), 5.72 (m, 1H, H2´), 5.57 (d, 

J=6.9 Hz, 1H, PGME-CH), 5.27 (brsex, J=6.3 Hz, 1H, H3), 3.72 (s, 3H, PGME-CH3), 2.62 

(dd, J=14.8, 5.6 Hz, 2H, H2), 2.61 (m, 2H, H4´) 1.73 (d, J=6.3 Hz, 3H, H4), 1.49 (sex, J=7.3 

Hz, 2H, H5´), 0.95 (t, J=7.4 Hz, 3H, H6´); HRESITOFMS m/z 370.1625 [M+Na]+ (calcd for 

C19H25NNaO5, 370.1625). 

 

(R)-PGME amide of 3, 3b: 1H NMR (500 MHz, CDCl3) δ 7.34 (m, 5H, PGME-C6H5), 6.75 (d, 

J=6.6 Hz, 1H, PGME-NH), 6.26 (dt, J=11.5, 7.5 Hz, 1H, H3´), 5.77 (dt, J=11.5, 1.6 Hz, 1H, 

H2´), 5.57 (d, J=7.1 Hz, 1H, PGME-CH), 5.30 (brsex, J=6.4 Hz, 1H, H3), 3.72 (s, 3H, PGME-

CH3), 2.63 (dd, J=14.7, 5.6 Hz, 2H, H2), 2.61 (m, 2H, H4´), 1.68 (d, J=6.3 Hz, 3H, H4), 1.49 

(sex, J=7.2 Hz, 2H, H5´), 0.96 (t, J=7.4 Hz, 3H, H6´); HRESITOFMS m/z 370.1625 [M+Na]+ 

(calcd for C19H25NNaO5, 370.1625). 

 

(R)-PGME amide of 4, 4b: 1H NMR (500 MHz, CDCl3) δ 7.34 (m, 5H, PGME-C6H5), 6.75 (d, 

J=6.9 Hz, 1H, PGME-NH), 6.33 (dq, J=11.5, 7.3 Hz, 1H, H3´), 5.76 (dq, J=11.5, 1.7 Hz, 1H, 

H2´), 5.57 (d, J=7.2 Hz, 1H, PGME-CH), 5.29 (brsex, J=6.3, 1H, H3), 3.72 (s, 3H, PGME-

CH3), 2.54 (dd, J=14.5, 6.7 Hz, 2H, H2), 2.09 (dd, J=7.2, 1.9 Hz, 3H, H4´), 1.32 (d, J=6.3 

Hz, 3H, H4); HRESITOFMS m/z 342.1312 (calcd for C17H21NNaO5 342.1312). 
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