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Precursor monotailed 4 : x = 4 and n =1 ; yellowish liquid ; yield : 72% ;  IR (cm
-1

): 2776-2948 (νC—H), 1100-

1400 (νC—F), 1730 et 1740 (νC=O), 1050 (νC-O) ;  
1
H NMR (600MHz, CDCl3), δ (ppm): 1.9–2.3 [4H, m, C4F9-

(CH2)2-]; 3.31 [1H, t, -(CH2)-CH-(CO2CH3)2]; 3.7 [6H, s, -CH-(CO2CH3)2] ;  
19F NMR (600MHz, CDCl3) δ 

(ppm): -81.78 (3F, t,  CF3), -115.20 (2F, q, (CF2)α), -125.01 (2F, s, (CF2)β), -126.70 (2F, s,  (CF2)ω) for CF3-

(CF2)ω-(CF2)β- (CF2)α-CH2… 

 

 

  
 Figure 1: 

1
H NMR spectra of compound 4                                            Figure 2: 

19
F NMR spectra of compound 4 

 

Precursor monotailed 5: x = 4 and n = 2; yellowish liquid ; yield : 76% ;  IR (cm
-1

): 2776-2948 (νC—H), 1100-

1400 (νC—F), 1730 et 1740 (νC=O), 1050 (νC-O) ;  
1
H NMR (600MHz, CDCl3), δ (ppm): 1.2 [6H, t, -CH-

(CO2CH2CH3)2]; 1.9-2.4 [4H, m, C4F9-(CH2)2-]; 3.35 [1H, t, -(CH2)-CH-(CO2CH2-CH3)2]; 4.3 [4H, q, -CH-

(CO2CH2CH3)2];  
19F NMR (600MHz, CDCl3)  δ (ppm): -81.78 (3F, t,  CF3), -115.30 (2F, q, (CF2)α), -125.01 

(2F, s, (CF2)β), -126.70 (2F, s,  (CF2)ω) for CF3-(CF2)ω-(CF2)β- (CF2)α-CH2 

 

Precursor monotailed 6: x = 6 and n = 1; yellowish liquid ; yield : 74.3; IR (cm
-1

) : 2776-2948 (νC—H), 1100-

1400 (νC—F), 1730 et 1740 (νC=O), 1050 (νC-O) ;  
1H NMR (600MHz, CDCl3), δ (ppm): 1.9–2.3 [4H, m, C4F9-

(CH2)2-]; 3.31 [1H, t, -(CH2)-CH-(CO2CH3)2]; 3.7 [6H, s, -CH-(CO2CH3)2] ;  
19

F NMR
 
(600MHz, CDCl3) δ 

(ppm) : -81.2 (3F, t, CF3), -114.30 (2F, q, (CF2)α),  -121.6 (2F, s, (CF2n) β), -122.6, (2F, s, (CF2��), -123.3 (2F, s, 

(CF2��), -125.9 (2F, s, (CF2���  for CF3-(CF2)ω-(CF2�� – (CF2�� - (CF2n) β - (CF2)α-CH2… 

 

Precursor monotailed 7: x = 6 and n = 2; yellowish liquid ; yield : 77.1% ;  IR (cm-1): 2776-2948 (νC—H), 

1100-1400 (νC—F), 1730 et 1740 (νC=O), 1050 (νC-O) ;  
1
H NMR (600MHz, CDCl3), δ (ppm): 1.2 [6H, t, -CH-

(CO2CH2CH3)2]; 1.9-2.4 [4H, m, C4F9-(CH2)2-]; 3.35 [1H, t, -(CH2)-CH-(CO2CH2-CH3)2]; 4.3 [4H, q, -CH-

(CO2CH2CH3)2];  
19

F NMR
 
(600MHz, CDCl3) δ (ppm) : -81.2 (3F, t, CF3), -114.30 (2F, q, (CF2)α),  -121.6 (2F, 

s, (CF2n) β), -122.6, (2F, s, (CF2��), -123.3 (2F, s, (CF2��), -125.9 (2F, s, (CF2��� 

 for CF3-(CF2)ω-(CF2�� – (CF2�� - (CF2n) β - (CF2)α-CH2… 

 

Precursor monotailed 8: x = 8 and n = 1; white solid; yield: 78.8; IR (cm
-1

) : 2776-2948 (νC—H), 1100-1400 

(νC—F), 1730 et 1740 (νC=O), 1050 (νC-O) ;  
1
H NMR (600MHz, CDCl3), δ (ppm): 1.9–2.3 [4H, m, C4F9-(CH2)2-]; 

3.31 [1H, t, -(CH2)-CH-(CO2CH3)2]; 3.7 [6H, s, -CH-(CO2CH3)2] ;
 19F NMR (600MHz, CD3OD) δ (ppm): -81.9 

(3F), -115.2 (2F), -122.4 (6F), -123.4, (2F), -123.5 à -124.20 (2F), -127.03 (2F� for CF3-(CF2)ω-(CF2�� – (CF2�� 

- (CF2n) β - (CF2)α-CH2… 

 



Precursor monotailed 9: x = 8 and n = 2; yellowish liquid ; yield : 70.5% ;  IR (cm
-1

): 2776-2948 (νC—H), 

1100-1400 (νC—F), 1730 et 1740 (νC=O), 1050 (νC-O) ;  
1H NMR (600MHz, CDCl3), δ (ppm): 1.2 [6H, t, -CH-

(CO2CH2CH3)2]; 1.9-2.4 [4H, m, C4F9-(CH2)2-]; 3.35 [1H, t, -(CH2)-CH-(CO2CH2-CH3)2]; 4.3 [4H, q, -CH-

(CO2CH2CH3)2];
 19

F NMR
 
(600MHz, CD3OD) δ (ppm): -81.9 (3F), -115.2 (2F), -122.4 (6F), -123.4, (2F), -123.5 

à -124.20 (2F), -127.03 (2F� for CF3-(CF2)ω-(CF2�� – (CF2�� - (CF2n) β - (CF2)α-CH2… 

 

 

 

 
Figure 3: 

1
H NMR spectra of compound 13                          Figure 4: 

19
F NMR spectra of compound 13                   

 

 

Precursor detailed 13: x=z=4 and n = 1; colorless liquid; yield: 43.9%; IR (cm
-1

): 2776-2948 (νC—H), 1100-

1400 (νC—F), 1735 et 1740 (νC=O);  1050 (νC-O); 
1
H NMR (600MHz, CDCl3); δ (ppm): 1.8-2.25 [8H, m, 2C4F9-

(CH2)2-]; 3.7 [6H, s (CO2CH3)2]; 
19

F  NMR
 
, (600MHz, CDCl3) δ (ppm): -81.6 (6F, t,  2CF3), -115.20 (q, 4F, 

2(CF2)α), -125.01 (s, 4F, 2(CF2)β), -126.6 (4F, s, 2(CF2)ω) for CF3-(CF2)ω-(CF2)β- (CF2)α-CH2… 

 

Precursor detailed 14: x=z=4 and n = 2; colorless liquid; yield: 43.9%; IR (cm
-1

): 2776-2948 (νC—H), 1100-

1400 (νC—F), 1735 et 1740 (νC=O);  1050 (νC-O);
 1

H NMR (600MHz, CDCl3); δ (ppm):  1.2  [6H, t  

-(CO2CH2CH3)2]; 1.8-2.25 [8H, m, 2C4F9-(CH2)2-]; 4.3 [4H, q, -(CO2CH2CH3)2];
 19F  NMR , (600MHz, CDCl3) 

δ (ppm): -81.6 (6F, t,  2CF3), -115.20 (q, 4F, 2(CF2)α), -125.01 (s, 4F, 2(CF2)β), -126.6 (4F, s, 2(CF2)ω) for CF3-

(CF2)ω-(CF2)β- (CF2)α-CH2… 

 

Compound PFM-C4 10: white solid; yield: 90%; IR (cm-1): 2776-2948 (νC—H), 1100-1400 (νC—F), 1590 et 1389 

(νC=O); 1130 (νC-O);
 1

H NMR
 
(CD3OD); δ (ppm): 1.8-2.4 [4H, m, C4F9-(CH2)2-]; 3.0-3.2 [1H, t, -(CH2)-CH-(CO2

-

)2]; 
19

F NMR
 
(600MHz, CD3OD) δ (ppm): -81.2 (3F, t, CF3), -115.20 (2F, q, (CF2)α), -125.01 (2F, s, (CF2)β), -

126.70 (2F, s, (CF2)ω) for CF3-(CF2)ω-(CF2)β- (CF2)α-CH2… MS: ESI negative mode; m/z (%) = 348.9 (100) 

([M-Na+]+); MS/MS: CID to 25%); m/z = 304.9 ([M-Na+ -CO2]
+).   

 

Compound PFM-C6 11 : white solid; yield: 82%; IR (cm
-1

): 2776-2948 (νC—H), 1100-1400 (νC—F), 1590 et 

1389 (νC=O);  1130 (νC-O);
 1

H NMR
 
(CD3OD); δ (ppm): 1.9-2.3 [4H, m, C4F9-(CH2)2-]; 2.9-3.25 [1H, t, -(CH2)-

CH-(CO2
-)2]; 

19F NMR (600MHz, CD3OD) δ (ppm): -81.2 (3F, t, CF3), -114.30 (2F, q, (CF2)α),  -121.6 (2F, s, 

(CF2n) β), -122.6, (2F, s, (CF2��), -123.3 (2F, s, (CF2��), -125.9 (2F, s, (CF2��� 

 for CF3-(CF2)ω-(CF2�� – (CF2�� - (CF2n) β - (CF2)α-CH2…; MS: ESI negative mode; m/z (%) = 448.8 (100) ([M-

Na
+
]

+
); MS/MS: CID to 25%); m/z = 404.8 ([M-Na

+
 -CO2]

+
).   

 

Compound PFM-C8 12 : white solid; yield: 92%; IR (cm-1): 2776-2948 (νC—H), 1100-1400 (νC—F), 1590 et 

1389 (νC=O);  1130 (νC-O);
 1

H NMR
 
(CD3OD); δ (ppm): 1.9-2.4 [4H, m, C4F9-(CH2)2-]; 3.0-3.25 [1H, t, -(CH2)-

CH-(CO2
-
)2]; 

19
F NMR

 
(600MHz, CD3OD) δ (ppm): -81.9 (3F), -115.2 (2F), -122.4 (6F), -123.4, (2F), -123.5 à -

124.20 (2F), -127.03 (2F� for CF3-(CF2)ω-(CF2�� – (CF2�� - (CF2n) β - (CF2)α-CH2…; MS: ESI negative mode; 

m/z (%) = 548.8 (100) ([M-Na+]+); MS/MS: CID to 25%); m/z = 504.8 ([M-Na+ -CO2]
+).   

    
Compound PFM-2C44 17  white solid; yield: 82.2%; IR (cm

-1
): 2776-2948 (νC—H), 1100-1400 (νC—F), 1590 et 

1389 (νC=O); 1130 (νC-O);
 1

H NMR
 
(CD3OD); δ (ppm): 1.8-2.25 [8H, m, 2C4F9-(CH2)2-]; 

19
F NMR

 
(600MHz, 

CD3OD) δ (ppm): -81.2 (6F), -115.20 (4F), -125.01 (4F), -126.70 (4F) for CF3-(CF2)ω-(CF2)β- (CF2)α-CH2…  

MS: ESI negative mode; m/z (%) = 594.8 (100) ([M-Na
+
]

+
); MS/MS: CID to 25%); m/z = 550.8 ([M-Na

+
 -

CO2]
+
).   
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Surface tension variation with the logarithme of 

concentration of PFM-2C66 (19)  

 

 

Compound PFM-2C46 18 : white solid; yield: 81.5%; IR (cm
-1

): 2776-2948 (νC—H), 1100-1400 (νC—F), 1590 et 

1389 (νC=O); 1130 (νC-O);
 1

H NMR
 
(CD3OD); δ (ppm): 1.8-2.3 [8H, m, C4F9-(CH2)2- et C6F13-(CH2)2- ]; 

19
F NMR

 

(600MHz, CD3OD) δ (ppm): -81.2 (6F), -115.5 (4F), -122.70 (2F), -123.4 à -124.5 (4F), -125.2 (2F), -127.5 (4F) 

for CF3-(CF2)ω-(CF2�� – (CF2�� - (CF2n) β - (CF2)α-CH2…; MS: ESI negative mode; m/z (%) = 694.8 (100) ([M-

Na
+
]

+
); MS/MS: CID to 25%); m/z = 650.8 ([M-Na

+
 -CO2]

+
).   

  

 

 

Compound PFM-2C66 19  white solid; yield: 92%; IR (cm
-1

): 2776-2948 (νC—H), 1100-1400 (νC—F), 1590 et 

1389 (νC=O); 1130 (νC-O);
 1

H NMR
 
(CD3OD); δ (ppm): 1.8-2.4 [8H, m, 2C6F13-(CH2)2-]; 

19
F NMR

 
(600MHz, 

CD3OD) δ (ppm): -81.2 (6F), -115.6 (4F), -122.40 (4F), -123.4 à -124.5 (8F), -127.5 (4F) for CF3-(CF2)ω-(CF2�� 

– (CF2�� - (CF2n) β - (CF2)α-CH2 …; MS: ESI negative mode; m/z (%) = 794.7 (100) ([M-Na
+
]

+
); MS/MS: CID 

to 25%); m/z = 750.8 ([M-Na+ -CO2]
+).   

 

 

 

 

 

 


