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General Remarks. 

 

All reactions were not carried out under nitrogen or argon atmosphere in flame-dried 

glassware and with dry solvents. Solvents (THF, Et2O, Toluene, DCM, MTBE and CH3CN) 

were dried over alumina (activated at 350 °C under nitrogen atmosphere for 12 h). Yields 

refer to chromatographically and spectroscopically (1H NMR) homogeneous materials, unless 

otherwise stated. Reactions were monitored by GC-MS Hewlet Packard (EI mode) HP6890-

5973 on an HP6890 or by TLC carried out on 0.25 mm E. Merck silica gel plates (60F-254) 

using UV lamp as visualizing agent and KMnO4 solution as developing agents. Flash 

chromatographies were performed using silica gel (particle size 32-63 μm, 60 Å). 1H (300 or 

400 MHz) and 13C (75 or 100 MHz) NMR spectra were recorded on Bruker AMX-300 or 

400 instrument in CDCl3 and calibrated using residual undeuterated solvent as an internal 

reference. Chemical shift (δ) are given in ppm relative to tetramethylsilane (0 ppm). 

Multiplicity is indicated as follows: s (singlet), d (doublet), t (triplet), q (quartet), m 

(multiplet), dd (doublet of doublet), br s (broad singlet). Coupling constants J are reported in 

Hz. 
19

F-(NMR) is proton decoupled unless stated. Mass spectra (MS) and High resolution 

mass spectra (HRMS) were obtained by Electrospray Ionisation (ESI) or by electronic impact 

(EI, 70 eV). Optical rotations were measured at 20°C in a 10 cm cell in the stated solvent; 

[α]D values are given in 10-1 deg.cm2 g-1 (concentration c given as g/100 mL). Enantiomeric 

excesses were determined by chiral GC measurement on a HP6890 (H2 as vector gas) or 

HP6850 (He or H2 as vector gas).Temperature programs are described as follows: initial T 

(°C) – initial times (min) – temperature gradient (°C/min) – final T (°C); retention times (RT) 

are given in min.).  
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Catalysis adducts. 

 

F

Br

F

R

3% mol L5, 1,8 eq RMgBr,

Et20,-15°C, 2-9 h

 

 

In a flame-dried Schlenk under N2 atmosphere, the allyl bromide derivative (0.4 mmol) and 

the ligand (3 mol %) are suspended in dry Et2O (adjusted to 2.5 ml depending of the Grignard 

reagent volume) and cooled to -15°C. A solution of Grignard reagent X M in Et2O (1.8 eq) is 

added dropwise. After complete conversion, the mixture is quenched by addition of 

NH4Clsat. (2 ml) and stirred at roomtemperature during 15 min. The aqueous layer is 

separated and extracted with Et2O (3 × 3 ml). The combined organic fractions are dried over 

Na2SO4, filtered and concentrated in vaccuo. The residue is purified by flash column 

chromatography to offer a mixture of SN2’ and SN2 products. GC or SFC on a chiral 

stationary phase shows the enantiomeric excess of the SN2’ product.  

 

CFH2

 1a
 

1
H NMR (400 MHz, CDCl3) δ 7.40-7.27 (m,5H) 6.11-6.03 (qd,1H, J=10,86 Hz and J=1,10 

Hz) 5.28-5.25 (dd,1H, J=10,82 Hz and J=0,65 Hz) 5.21-5.16 (dd,1H,J=18,4 Hz and J=0,67 

Hz) 4.66-4.59 (q,1H, J= 9 Hz) 4.54-4.47 (q,1H,J=9Hz) 1.50 (s,3H). 

13
C NMR (101 MHz, CDCl3) δ 143.5 (J=3,21 Hz) 142.5 (J=4,04 Hz) 128.5, 127.1, 126.9, 

114.7, 114.7, 90.0, 88.3, 46.2 (J=17,69 Hz) 22.2 (J=4,72 Hz). 

19
F NMR (376 MHz, CDCl3) -57, 84. 

Yield: 50 %. 

85 % ee separated on GC: Hydrodex beta 6-TBDMS: 60-1-170. t1:35,8 min. t2:36,2 min. 
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[α] = -7.02 (c 1.33, CHCl3) 

HRMS (EI + mode) m:z expected:164,1001  observed:164,1005 

 

CFH2

 1b 

 

1
H NMR (400 MHz, CDCl3) δ 7.37-7.26 (m,5H) 6.09, 6.09-6.02 (qd,1H, J=11,02 Hz and 

J=1,14 Hz) 5.35-5.32 (dd,1H, J=11,64 Hz and J=0,54 Hz) 5.19-5.14 (dd,1H, J=18,51 Hz and 

J=0,81 Hz) 4.77-4.66 (q,1H, J=8,99 Hz) 4.63-4.57(q,1H,J=8,99 Hz) 1.93-1.88 (m,2H) 1.37-

1.20 (q,2H,J=7,51 Hz) 0.92-0.89 (t,3H,J =7,32 Hz). 

13
C NMR (101 MHz, CDCl3) δ 142.6 (J=3,21 Hz) 141.6 ( J=4,58 Hz) 128.4, 127.6, 126.7, 

115.2 (J=1,27 Hz) , 88.8, 87.0, 49.45(J=17,13 Hz) 37.9 (J=4,19 Hz) 17.5, 14.9. 

19
F NMR (376 MHz, CDCl3) -61,32. 

Yield: 55 %. 

94 % ee separated on GC: Hydrodex beta 6-TBDMS: 60-1-170. t1:46,5 min. t2:47,8 min. 

[α] = -6.9 (c 4, CHCl3) 

HRMS (EI + mode) m:z expected:192,1314  observed:192,1316 

 

 

CFH2

 1c 
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1
H NMR (400 MHz, CDCl3) δ 7.37-7.26 (m,5H) 6.09-6.02 (qd,1H, J=11,06 Hz and J=1,15 

Hz) 5.35-5.32 (dd,1H, J=11,1 Hz and J=1 Hz) 5.19-5.14 (dd,1H, J=17,85 Hz and J=0,64 Hz) 

4.77-4.66 (q,1H, J=9 Hz) 4.63-4.57(q,1H,J= 9 Hz) 1.93-1.88 (m,2H) 1.37-1.20 (m,4H) 0.92-

0.89 (t,3H,J =7,32 Hz). 

13
C NMR (101 MHz, CDCl3) δ 142.7 (J=3,18 Hz) 141.6 (J=3,96 Hz) 128.4, 127.6, 127.6, 

126.7, 115.2, 115.2, 88.8, 87.1, 49.3 (J=17,12 Hz) 35.3 (J=4,29 Hz) 26.3, 23.6, 14.2. 

19
F NMR (376 MHz, CDCl3) -61,26. 

Yield: 54 %. 

93 % ee separated on GC: Hydrodex beta 6-TBDMS: 60-1-170. t1:56,6 min. t2:57,5 min. 

[α] = -7.02 (c 4, CHCl3) 

HRMS (EI + mode) m:z expected:206,1471  observed:206,1469 

 

CFH2

 1d 

 

1
H NMR (400 MHz, CDCl3) δ 7.49-7.30, 6.13-6.05(qd,1H, J=11,35 Hz and J=1,58 Hz) 5.52-

5.49 (11,36 Hz) 5.30-5.25 (d,1H,J=17,97 Hz) 4.78-4.66 (d,2H,J=47,63 Hz) 2.74-2.67 

(quintuplet,1H,J=8,70 Hz) 1,90- 1.29 (m,8H). 

13
C NMR (101 MHz, CDCl3) δ 142.9 138.4 (J=3,71 Hz) 128.1, 128., 126.5, 116.8 (J=1,41 Hz) 

89.0, 87.2, 51.6 (J=16,47 Hz) 43.5 (J=3,73 Hz) 27.8, 27.8, 25.9, 25.4. 

19
F NMR (376 MHz, CDCl3) -61,30. 
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Yield: 60 %. 

90 % ee separated on GC: Hydrodex beta 6-TBDMS: 60-1-170. t1:49,5 min. t2:51,4 min. 

[α] = -27.8 (c 1.85, CHCl3) 

HRMS (EI + mode) m:z expected:218,1471  observed:218,1470 

 

CFH2

 1e 

 

1
H NMR (400 MHz, CDCl3) δ 7.37-7.25 (m,5H)   6.07-6.00 (qd,1H, J=11,1 Hz and J=1,22 

Hz)  5.35-5.32 dd,1H, J=11,07 Hz and J=1 Hz)  5.19-5.14 (dd,1H,J=18,4 Hz and J=0,64 Hz)   

4.77-4.67 (q,1H, J=8,99 Hz)  4.65-4.57 (q,1H, J=8,99 Hz)  2.00-1.93(m,2H) 0.88-0.84 (t,3H, 

J=7,45 Hz) . 

13
C NMR (101 MHz, CDCl3) δ 142.4 (J=3,22 Hz) 141.3 (J=4,08 Hz) 128.4, 127.7, 126.7, 

115.4 (J=1,61 Hz) 88.5, 49.5 (J=4,54 Hz) 28.0, 27.9, 8.7. 

19
F NMR (376 MHz, CDCl3) -62,08. 

Yield: 48 %. 

94 % ee separated on GC: Hydrodex beta 6-TBDMS: 60-1-170. t1:42 min. t2:42,8 min. 

[α] = -11.8 (c 1.94, CHCl3) 

HRMS (EI + mode) m:z expected:178,1158  observed:178,1163 
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CFH2

 1f 

 

1
H NMR (400 MHz, CDCl3) δ 7.41-7.25 (m,5H) 6.10-6.02 (qd,1H,J= 11,41Hz and J=2,09 

Hz) 5.45-5.42 (dd,1H, J=11,31Hz and J= 0,99 Hz) 5.19-5.14 (dd,1H, J=18,1 Hz and J=0,85 

Hz) 4.85-4.76 (q,1H, J= 9,15 Hz) 4.73-4.64 (q,1H, J=9,19 Hz) 2.48-2.41 (quin,1H, J=6,82 Hz) 

0.95-0.93 (d,3H,J=6,82 Hz) 0.85-0.83 (d,3H, J =6,95 Hz). 

13
C NMR (101 MHz, CDCl3) δ 142.9 (J=1,85 Hz) 138.4 (J=4,81 Hz) 128.2, 128.1, 128.1, 

126.6, 116.7, 88.1, 86.3, 52.2 (J=16,25 Hz) 31.9 (J=4,19 Hz) 22.6, 18.1 (J=3,53 Hz). 

19
F NMR (376 MHz, CDCl3) -64,02. 

Yield: 40 %. 

84 % ee separated on GC: Hydrodex beta 6-TBDMS: 60-1-170. t1:47 min. t2:48,7 min. 

[α] = -26.5 (c 1.72, CHCl3) 

HRMS (EI + mode) m:z expected:192,1314  observed:192,1318 

 

CFH2

 1g 
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1
H NMR (400 MHz, CDCl3) δ 7.41-7.30 (m,5H)  6.14-6.06 (qd,1H, J=11,1 Hz and J= 1,14 

Hz) 5.40 (dd,1H, J=5,4 Hz and J= 0,4 Hz) 5.23 (d,1H, J=17,3 Hz)  4.81-4.73 (m,3H) 4.69-

4.62 (q,1H, J=9,03 Hz)  2.12-2.08 (m,2H)  2.08-1.96 (m,2H) 1.78 (s,3H). 

13
C NMR (101 MHz, CDCl3) δ 145.9, 142.0 (J=2,89 Hz) 141.0 (J=4,09 Hz) 128.4, 127.4, 

126.7, 115.4 (J=1,58 Hz) 109.7, 88.6, 86.7, 49.0 (J=17,38 Hz) 33.5 (J=4,19 Hz) 32.1, 22.7. 

19
F NMR (MHz, CDCl3) -60,92. 

Yield: 54 %. 

88 % ee separated on GC: Hydrodex beta 6-TBDMS: 60-1-170. t1:65,8 min. t2:66,7 min. 

[α] = -3 (c 2.16, CHCl3) 

HRMS (EI + mode) m:z expected:218,1471  observed:218,1470 

HRMS (EI + mode) m:z expected:192,1314  observed:192,1315 

 

F

 1h 

 

1
H NMR (400 MHz, CDCl3) δ 5.72 (qd,1H, J=11,36 Hz and J=2,15 Hz) 5.20 (dd,1H, J=11,23 

Hz and J=1,19 Hz) 4.98 (dd,1H, J= 11 Hz and J=1,20 Hz) 4.52 (q, J= 9,21 Hz) 4.33 (q, J=9,12 

Hz) 2.04-1.95  (m,1H) 1.67-1.46 (m,9H)  1.33-1.24 (m,2H) 0.90 (t,1H, J=7,48 Hz). 

13
C NMR (101 MHz, CDCl3) δ 139.5 (J=2,89 Hz),  115.3, 87.2, 85.5, 45.7, 44.0, 4 26.9, 26.7,  

26.4, 25.6, 8.3. 

19
F NMR (376 MHz, CDCl3) δ -68.71. 

Yield: 42 %. 
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90 % ee separated on GC: Hydrodex beta 6-TBDMS: 60-1-170. t1:30,1 min. t2:31 min. 

[α] = -2.4 (c 0.640, CHCl3) 

HRMS (EI + mode) m:z expected:170,1471  observed:170,1475 

 

F

 1i 

 

1
H NMR (400 MHz, CDCl3) δ 5.69-5.61 (qd,1H, J=11,31 Hz and J=2,06 Hz) 5.17 (dd,1H, 

J=11,39 Hz and J=1,14 Hz) 4.94 (dd,1H, J=18 Hz and J=1,16 Hz) 4.51 (q,1H, J=9,30 Hz) 

4.37 (q,1H, J=9,30 Hz)  1.80-1.00 (m,14H) 0.99(t,3H, J=7,48 Hz). 

13
C NMR (101 MHz, CDCl3) δ 140.7, 114.5 (J=1,58 Hz), 86.5, 84.8, 46.2,  42.1,  27.6,  26.8, 

25.1, 8.2. 

19
F NMR (376 MHz, CDCl3) δ -65. 

Yield: 60 %. 

87 % ee separated on GC: Hydrodex beta 6-TBDMS: 60-1-170. t1:41,2 min. t2:41,8 min. 

[α] = -1.80 (c 2.06, CHCl3) 

HRMS (EI + mode) m:z expected:184,1627  observed:184,1630 
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F

MeO

 1j 

 

1
H NMR (400 MHz, CDCl3) δ 7.29 (s,1H) 6.90 (m,2H) 6.78 (dd,1H, J=2,56 Hz and J=0,85 

Hz) 6.04 (qd,1H, J=11,09 Hz and J=1,16 Hz) 5.33 (d,1H,J=10,89 Hz) 5.18 (d,1H, J=17,84 

Hz) 4.66 (q,1H, J= 9,06 Hz) 4.54 (q,1H, J=9,04 Hz) 3.81 (s,3H) 1.96-1.89 (m,2H) 0.83 

(t,3H,J=7,48 Hz). 

13
C NMR (101 MHz, CDCl3) δ 159.7, 144.1 (J=2,89 Hz), 141.1 (J=4,09 Hz),  129.3, 120.0, 

115.4 (J=1,70 Hz), 114.41, 111.4, 88.4, 86.7, 55.3, 49.4 (J=17,38 Hz), 28.0,  8.7. 

19
F NMR (376 MHz, CDCl3) δ -62. 

Yield: 53 %. 

65 % ee separated on GC: Hydrodex beta 6-TBDMS: 60-180-1-170. t1:146,6 min. t2:147,7 

min. 

[α] = -4.8 (c 1, CHCl3) 

HRMS (EI + mode) m:z expected:208,1263  observed:208,1265 

 

F

 1k 
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1
H NMR (400 MHz, CDCl3) δ 7.28-7.08 (m,4H) 6.08-6.00 (qd,1H, J= 11.07 Hz and J=1,17 

Hz) 5.36-5.33 (d,1H, J=11,13 Hz) 5.20-5.15 (d,1H, J=17,87 Hz) 4.77-4.69 (q,1H, J= 9,02 Hz) 

4.65-4.57 (q,1H, J= 9,02 Hz)  2.40 (s,3H) 2.00-1.92 (m,2H) 0.85 (t,3H, J=7,48 Hz). 

13
C NMR (101 MHz, CDCl3) δ 141.0(J=2,89 Hz), 140.7(J=4,20 Hz), 132.6, 129.2 128.5, 

115.9  (J=1,58 Hz) ,88.3, 86.5, 77.5, 77.2,  76.9, 49.3 (J=17,50 Hz),  28.1,  8.6. 

19
F NMR (376 MHz, CDCl3) δ -61.99. 

Yield:  60 %. 

95 % ee separated on GC: Hydrodex beta 6-TBDMS: 60-1-170. t1:49,8 min. t2:50,1 min. 

[α] = -9.3 (c 2.66, CHCl3) 

HRMS (EI + mode) m:z expected:192,1314  observed:192,1318 

 

 

F

Cl

 1l 

 

1
H NMR (400 MHz, CDCl3) δ 7.33-7.26 (m,4H) 6.01-5.96 (qd,1H, J=11,09 Hz and 1,27 Hz) 

5.35-5.32 (d,1H, J=11,09 Hz) 5.15-5.11 (d,1H, J=17,71 Hz)  4.72-4.63 (d,1H, J=9,1 Hz) 4.60-

4.51 (d,1H, J=9,1 Hz) 1.94-1.87 (m,2H) 0.82 (t,3H, J=7,5 Hz). 

13
C NMR (101 MHz, CDCl3) δ 140.7(J=2,89 Hz), 132.6, 129.2,  128.5, 115.9(J=1,80 Hz),  

88.3, 86.5, 49.3 (J=17,70 Hz), 28.1,  8.6. 

19
F NMR (376 MHz, CDCl3) δ -62.11. 

Yield: 42 %. 
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94 % ee separated on GC: Hydrodex beta 6-TBDMS: 60-1-170. t1:70, 6 min. t2:71, 8 min. 

[α] = -7.03 (c 1.56, CHCl3) 

HRMS (EI + mode) m:z expected:212,0768  observed:212,0770 

 

F

 1m 

1
H NMR (400 MHz, CDCl3) δ 7.33-7.20 (m,5H) 5.77-5.70 (dd,1H, J=6,73 Hz and J=11,1 Hz) 

5.26-5.23 (d,1H,J=11,23 Hz) 5.09-5.04 (d,1H, J=17,9 Hz) 4.46-4.34 (d,2H,J=47,73 Hz) 2.61-

2.56 (t,2H, J=4,20 Hz) 1.75-1.71 (m,2H) 1.59-1.53 (m,2H) 0.94 (t,3H, J=7,54 Hz). 

 

13
C NMR (101 MHz, CDCl3) δ 142.9 (J=2,89 Hz), 141.6,  128.6, 128.5,  126.0, 114.9 (J=1,60 

Hz), 87.8, 86.1, 44.1 (J=17,40 Hz),  36.3 (J=4,40 Hz),  30.2, 26.7, 8.0. 

 

19
F NMR (376 MHz, CDCl3) δ -67. 

Yield:  60 %. 

 

18 % ee mesured using SFC. 

[α] = -1.50 (c 2.18, CHCl3) 

HRMS (EI + mode) m:z expected:206,1471  observed:206,1470 

 

Catalysis adducts. 
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R1

R2

Br R1

R2
R

3% mol L, 1,8 eq RMgBr,

Et20,-15°C, 2-9 h

R2=CF3,CF2H

 

In a flame-dried Schlenk under N2 atmosphere, the allyl bromide derivative (0.2 mmol) and 

the ligand (3 mol %, L4 for CF3, L5 for CF2H) are suspended in dry Et2O (adjusted to 2.5 ml 

depending of the Grignard reagent volume) and cooled to -15°C. A solution of Grignard 

reagent X M in Et2O (1.8 eq) is added dropwise. After complete conversion, the mixture is 

quenched by addition of NH4Clsat. (2 ml) and stirred at roomtemperature during 15 min. The 

aqueous layer is separated and extracted with Et2O (3 × 3 ml). The combined organic 

fractions are dried over Na2SO4, filtered and concentrated in vaccuo. The residue is purified 

by flash column chromatography to offer a mixture of SN2’ and SN2 products. GC or SFC on 

a chiral stationary phase shows the enantiomeric excess of the SN2’ product. The absolute 

configuration was determined by comparison with described compounds. For the new 

products it was assigned by analogy. 

N.B: Respecting the dilution is highly important for the reproducibility of the results.  

F3C

 1n 

1
H NMR (400 MHz, CDCl3) δ 7.38-7.22 (m,5H) 6.00-5.92 (q,1H, J=10,81 Hz) 5.47 

(d,1H,J=11,08 Hz)  5.40(d,1H,J=17,54 Hz)  2.64-2.59 (m,2H) 2.00-1.94 (m,2H) 1.37 (s,3H). 

13
C NMR (101 MHz, CDCl3) δ 141.7, 136.40,  128.5,  126.0, 118.0, 46.5 (J=24,07 Hz),  36.1,  

29.9, 16.2, 16.2. 

19
F NMR (376 MHz, CDCl3) δ 85.54. 

Yield: 80%. 

79 % ee separated on GC: Hydrodex beta 3P: 60-1-170. t1:47 min. t2:47,6 min. 
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[α] = 26.6 (c 1.50, CHCl3) 

HRMS (EI + mode) m:z expected:228,1126  observed:228,1129 

 

 

F F

 1o 

1
H NMR (400 MHz, CDCl3) δ 7.39 (m,5H) 6.08-6.03 (q,1H,J=12,54 Hz) 6.02 (t,1H, J= 50 

Hz) 5.49-5.47 (d,1H,J=11,24 Hz) 5.30-5.26 (d,1H, J=16 Hz) 2.10-1.99 (m,2H) 0.88 (t,3H, 

J=7,47 Hz). 

13
C NMR (101 MHz, CDCl3) δ 138.7,  137.4,  128.7, 128.1, 127.3, 121.0, 118.5, 117.8, 116.1, 

53.1,  29.9, 26.2, 8.4. 

 

19
F NMR (376 MHz, CDCl3) δ 37.07(dd, J=90,58 Hz and J=275 Hz) 

19
F-(NMR) coupled with 

hydrogen. 

 

Yield:60 %. 

 

95 % ee separated on GC: Hydrodex beta 3P: 60-120-1-170. t1:130 min. t2:132 min. 

[α] = -3.3 (c 1.16, CHCl3) 

HRMS (EI + mode) m:z expected:196,1064  observed:196,1067 
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Fluorinated ketone. 

EtO O

CFH2

1) HClNH(OMe)Me,

iPrMgCl, THF

2) RMgBr

F
R

O

 

 

Method A : For aryl Grignard.  

 

To a suspension of N,0-Dimethylhydroxylamine hydrochloride (1,2 eq) in 40 mL of dry THF 

at -15 °C  a solution of iPrMgCl in THF (2,4 eq) is added dropwise. After 10 minutes at -15°C 

ethylfluoroacetate (10mmol, 1eq) is added dropwise and the resulting mixture is stirred at -

15°C for 45 minutes. A solution of the appropriate Grignard is added dropwise and the 

mixture is stirred at -15°C for 30 min and at 0°C for an additional 1 hour. The mixture is 

carefully quenched with a saturated solution of NH4Cl, extracted two times with EtOAc, 

dried over sodium sulfate and concentrated in vacuo. The crude product is purified on SiO2 

chromatography to afford compounds as slightly yellow oil. 

 

F
R

O

CFH2CN

RMgBr,Et2O

10 % HCl  

 

Method B : For aryl and alkyl Grignard.  

 

To a solution of fluoroacetonitrile (5 mmol,1 eq) in 30 mL of dry Et2O at 0°C the appropriate 

Grignard reagent (1,2 eq) is added dropwise. The mixture is stirred an additional 2 h at 0°C 

and the mixture is carefully quenched with a 10 % HCl solution, extracted two times with 

Et2O, dried over sodium sulfate and concentrated in vacuo. The crude product is purified on 

SiO2 chromatography to afford compounds as slightly yellow oil. 

 

N.B: Those two methods are complementary and can be use when the other is inefficient. 

 

 

Electronic Supplementary Material (ESI) for Chemical Communications 
This journal is © The Royal Society of Chemistry 2012



 16 

CFH2

O

 2a 

 

1
H NMR (400 MHz, CDCl3) δ 4.98 (dd,1H, J= 1,10 Hz)  4.87 (dd,1H, J= 1,10 Hz)   3.18-3.09 

(m,1H) 1.90-1.84 (m,4H) 1.72-1.67 (m,4H). 

13
C NMR (101 MHz, CDCl3) δ 208.9, 208.8, 85.3, 83.5, 46.7, 28.3, 26.0. 

19
F NMR (376 MHz, CDCl3) δ -65.77. 

Yield: 50 % using Method B. 

CFH2

O

 2b 

1
H NMR (400 MHz, CDCl3) δ 7.38-7.25 (m,5H) 4.89 (s,1H) 4.77 (s,1H) 3.04-2.96 (m,2H) 

2.95-2.91 (m,2H). 

13
C NMR (101 MHz, CDCl3) δ 206.3, 140.4, 128.6, 128.3, 126.3, 86.0, 84.1, 39.9, 28.7, 28.7. 

19
F NMR (376 MHz, CDCl3) δ -65.71. 

Yield: 55 % using Method B. 

 

O

F

Cl
 2c 

1
H NMR (400 MHz, CDCl3) δ 7.86 (d,2H,J=8,5 Hz)  7.49(d,2H,J=8,60 Hz) 5.55-5.43 

(d,2H,J=46,87 Hz). 
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13
C NMR (101 MHz, CDCl3) δ 140.8, 132.2, 129.5, 84.7, 82.8. 

19
F NMR (376 MHz, CDCl3) δ -67.82. 

Yield: 48 % using Method A. 

 

O

F

 2d 

1
H NMR (400 MHz, CDCl3) δ 4.94-4.82 (d,2H,J=47,66 Hz) 2.65 (m,1H) 1.87-1.67 (m,5H) 

1.4-1.12 (m,5H). 

13
C NMR (101 MHz, CDCl3) δ 209.4, 209.3, 85.1, 83.2, 46.4, 27.9, 25.9, 25.6. 

19
F NMR (376 MHz, CDCl3) δ -68.86. 

Yield: 52 % using Method B. 

Diflluorinated ketone 

O
TiCl4, nButylamine

Et2O, 0°C

N Selecf luor, Na2S04

CH3CN, ref lux overnight

O

F

F
 

 

 

Titanium chloride (1M in dichloromethane,1 eq) was added dropwise to a mixture of 

acetophenone (1eq,15 mmol) and nbutylamine (3eq) in dry Et2O at 0°C. When the addition is 

finished the ice bath is removed and the white suspension is stirred at RT overnight. The 

reaction is quenched by the addition of 1M NaOH. The mixture is extracted with diethyl 

ether, dried over sodium sulfate and concentrated in vacuo. The crude product is pure enough 

to be engaged in the next step without any purification. Spectral and yield data identical to the 

existing literature. 
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Selecfluor (2 eq), dry sodium sulfate (300 mg) and the imine (1eq,3 mmol) is dissolved into 

dry acetonitrile. A reflux condenser is fitted and the mixture is refluxed overnight. The 

solution is cooled down and treated with 10 % aqueous HCl. The biphasic mixture is 

vigorously stirred for 30 min. The water phase is extracted with two portions of ether, dried 

over sodium sulfate and concentrated carefully in vacuo (volatil conpound 100 mBar,40 °C). 

the crude mixture is quickly filtered over a short plus of silica gel (silica gel sensible) in a 

Buchner using pentane/ether as eluant. After careful evaporation the compound is recovered 

as a yellow oil. Molecule 2f. Yield: 80 %. Spectral data comparable to literature. 

Monofluoro and difluoro allylic ester. 

F
R

O NaH, Phosphonoacetate

THF, O°C
F

R

CO2Et

 

To a suspension of NaH (1,2 eq) in 30 mL of dry THF at 0°C, triethylphosphonoacetate (1,1 

eq) is added dropwise in order that the gas evolution is not too strong. After complete addition 

of the phosphonoacetate the mixture is stirred at 0°C for an additional 20 minutes and the 

ketone (1 eq) dissolved in 2 mL of THF is added. The ice bath is removed and the mixture is 

stirred overnight at RT. The mixture is carefully quenched with a saturated solution of 

NH4Cl, extracted two times with EtOAc, dried over sodium sulfate and concentrated in 

vacuo. The crude product is purified on SiO2 chromatography to afford compounds as 

slightly yellow oil with E stereochemistry. 

 

F

Cl

CO2Et

 3a 

 

1
H NMR (400 MHz, CDCl3) δ 7.45-7.37 (m,4H) 6.15 (s,1H) 5.95-5.83 (dd,2H.J=47,47 Hz 

and J=1,23 Hz) 4.27-4.21 (q,2H,J=7,21 Hz) 1.31 (t,3H,J=7,15 Hz). 

Electronic Supplementary Material (ESI) for Chemical Communications 
This journal is © The Royal Society of Chemistry 2012



 19 

13
C NMR (101 MHz, CDCl3) δ 165.6, 165.5, 152.3, 152.1, 135.9, 135.8, 135.7, 129.0, 128.89, 

128.8, 120.5, 120.5, 79.9, 78.3, 60.9, 14.4. 

19
F NMR (376 MHz, CDCl3) δ -55.28. 

Yield: 55 %. 

 

EtO2C

F

 3b 

1
H NMR (400 MHz, CDCl3) δ 7.41-7.38 (t,2H, J=8,19 Hz) 7.33-7.29 (t,3H, J=8,02 Hz) 5.83, 

5.83 (d,1H, J=1,66 Hz) 5.78 (d,1H, J= 1,65 Hz) 5.66 (d,1H, J= 1,75 Hz) 4.27-4.22 (q,2H, J= 

7,12 Hz) 2.95-2.91 (t,2H, J= 7,24 Hz) 2.77-2.73 (t,2H, J= 7,5 Hz) 1.40-1.35 (t,3H, J=7,18 

Hz). 

13
C NMR (101 MHz, CDCl3) δ 165.7, 165.7, 158.2, 158.0, 140.9, 128.5, 128.5, 128.5, 128.40, 

126.2, 116.4, 116.3, 83.0, 81.3, 60.2, 35.6, 35.5, 34.4, 14.2. 

19
F NMR (376 MHz, CDCl3) δ -63.27. 

Yield: 65 %. 

 

EtO2C

F

 3c 
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1
H NMR (400 MHz, CDCl3) δ 5.73 (s,1H)  5.61 (s,1H) 5.49 (s,1H) 4.16-4.10 (q,2H, J=7,12 

Hz) 2.79 (quintuplet,1H, J=6,57 Hz) 1.95-1.91 (m,2H) 1.72-1.61 (m,4H) 1.47.1.44 (m,2H) 

1.28-1,24 (m,3H). 

13
C NMR (101 MHz, CDCl3) δ 165.9, 165.9, 161.7, 161.5, 113.8, 113.8, 82.6, 80.9, 59.9, 

43.1, 43.0, 31.3, 24.7, 14.1. 

19
F NMR (376 MHz, CDCl3) δ -61.87. 

Yield: 57 %. 

 

EtO2C

F

 3d 

 

1
H NMR (400 MHz, CDCl3) δ 5.69 (s,1H) 5.63-5.50 (dd,1H, J= 48,25 Hz and J=1,71 Hz) 

4.17-4.12 (q,2H, J=7,12 Hz)  2.47-2.39 (m,1H) 1.88-1.61 (m,6H) 1.37-1.15 (m,10H). 

13
C NMR (101 MHz, CDCl3) δ 166.4, 166.4, 163.2, 163.1, 114.8, 114.7, 82.3, 80.7, 60.3, 

40.9, 40.8, 32.2, 26.7, 26.3, 14.4. 

19
F NMR (376 MHz, CDCl3) δ -62.56. 

Yield: 50 %. 

 

EtO2C

F
MeO

 3e 
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1
H NMR (400 MHz, CDCl3) δ 7.35-6.94 (m,4H) 6.19 (s,1H) 5.95-5.83 (dd,2H,J=47,39 Hz 

and J=1,14 Hz) 4.27-4.22 (q,2H, J=7,15 Hz) 3.84 (s,3H) 1.36-1.32 (t,3H,J=7,15 Hz). 

13
C NMR (101 MHz, CDCl3) δ 165.7, 165.7, 159.8, 153.1, 153.0, 129.7, 119.9, 115.1, 113.1, 

80.0, 78.4, 77.5, 60.8, 55.5, 14.4. 

19
F NMR (376 MHz, CDCl3) δ -54.62. 

Yield: 62 %. 

 

F F

CO2Et

 3f 

1
H NMR (400 MHz, CDCl3) δ 7.70 (t,1H, J=54,71 Hz) 7.56 (m,2H) 7.43 (m,3H) 6.31 (s,1H) 

4.31 (q,2H,J=7,46 Hz) 1.37 (t,3H,J=7,12 Hz). 

 

13
C NMR (101 MHz, CDCl3) δ 164.8, 164.8, 149.2, 134.1, 129.9, 128.7, 128.2, 125.0, 124.95, 

124.8, 113.1, 110.7, 108.4, 61.4, 29.9, 14.3. 

 

19
F NMR (376 MHz, CDCl3) δ 45.84. 

 

Yield: 49 %. 

 

CO2Et

F

 3g 

1
H NMR (400 MHz, CDCl3) δ 7.56-7.53 (m,2H) 7.47-7.45 (m,3H) 6.22 (s,1H) 6.03-5.90 

(dd,2H, J=1,16 Hz and J=47,48 Hz) 4.31-4.26 (q,2H,J=7,17 Hz) 1.40-1.36 (t,3H,J=7,10 Hz). 
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Yield: 58 %. 

Fluorinated allylic alcohol. 

F
R

CO2Et 2,4 eq DIBAL-H

toluene,-78°C
F

R

OH

 

The ester (1eq) is dissolved in toluene (8mL/mmol) and cooled to -78°C using a dry 

ice/acetone bath. DIBAL-H (2,4eq, 1 M in hexane) is then added over 5 min. The mixture is 

stirred at -78°C for 30 minutes and at 0°C for an additional 30 minutes. The mixture is 

carefully quenched with an aqueous tartaric acid solution, extracted two times with EtOAc, 

dried over sodium sulfate and concentrated in vacuo. The crude product is purified on SiO2 

chromatography (pentane/ether 1/1) to afford compounds as an oil. 

 

F

OH

 4a 

 

1
H NMR (400 MHz, CDCl3) δ 7.31 (m,2H) 7.22 (m,2H) 5.69 (t,1H, J= 6,75 Hz) 5.03-4.91 

(d,1H, J= 47,49 Hz) 4.20 (q,2H, J= 3,31 hz) 2.83 (t,2H,J=6,15 Hz) 2.50 (t,2H, J= 7,99 Hz) 

1.28 (s,1H,OH). 

13
C NMR (101 MHz, CDCl3) δ 141.6, 137.6, 137.5, 129.9, 129.8, 128.6, 128.6, 128.5, 128.5, 

128.5, 126.2, 81.3, 79.7, 77.5, 58.7, 36.6, 34.6. 

19
F NMR (376 MHz, CDCl3) δ -52.50. 

Yield: 88 %. 

 

Electronic Supplementary Material (ESI) for Chemical Communications 
This journal is © The Royal Society of Chemistry 2012



 23 

 

F

OH

MeO

 4b 

 

1
H NMR (400 MHz, CDCl3) δ 7.32 (t,1H, J= 8,01 Hz) (t,2H, J= 7,44 Hz)  6.90 (dd,1H, J= 

2,68 Hz and J= 8,34 Hz) 6.24 (sextuplet,1H, J= 3,63 Hz) 5.37 (d,1H, J=47,65 Hz) 4.44 (q,2H, 

J= 4,21 Hz)  3.84 (s,3H). 

13
C NMR (101 MHz, CDCl3) δ 159.7, 140.9, 136.6 133.80,  129.6, 118.7, 113.2, 112.1, 80.4, 

78.8, 58.9, 55.2. 

19
F NMR (376 MHz, CDCl3) δ -46.14. 

Yield: 90 %. 

 

F

OH

 4c 

1
H NMR (400 MHz, CDCl3) δ 5.70-5.65 (m,1H) 4.99-4.87 (d,1H, J=47,75 Hz) 4.24 (m,2H) 

2.07-2.00 (t,1H, J= 11,65 Hz) 1.80-1.15 (m,10H). 

13
C NMR (101 MHz, CDCl3) δ 143.1, 128.6,  80.7, 79.1, 59.0, 43.0, 32.2, 26.8, 26.3. 

19
F NMR (376 MHz, CDCl3) δ -47.94. 

Yield: 91 %. 
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F

OH

Cl

 4d 

1
H NMR (400 MHz, CDCl3) δ 7.43-7.31 (m,4H) 6.26-6.23 (m,2H) 5.39-5.25 (d,1H,47,6 Hz) 

4.52-4.48 (m,2H). 

13
C NMR (101 MHz, CDCl3) δ 137.7, 136.0 (J=214,31 Hz),  133.8, 133.6 (J=7,61 Hz), 128.7, 

127.6, 80.2, 78.6, 59.1. 

19
F NMR (376 MHz, CDCl3) δ -46.94. 

Yield: 85 %. 

F

OH

4e 

1
H NMR (400 MHz, CDCl3) δ 7.33-7.27 (m,1H) 7.20-7.18 (m,1H) 6.29-6.24 (sextuplet,1H, 

J= 1,07 Hz) 5.42-5.29 (d,1H, J= 47,64 Hz) 4.52- 4.49 (q,2H, J= 4,12 Hz) 2.43 (s,3H). 

13
C NMR (101 MHz, CDCl3) δ 139.6, 139.5, 138.4, 137.4, 137.3, 133.3, 133.2, 128.8, 128.6, 

127.2, 123.5, 80.8, 79.1, 59.4, 21.7. 

.Yield: 89 %. 

F F

OH

 4f 
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1
H NMR (400 MHz, CDCl3) δ 7.41-7.36 (m,5H) 6.86-6.59 (t,1H,J=54,85 Hz) 6.22 

(t,1H,J=6,31 Hz) 4.56-4.53 (quintuplet,2H, J=2,95 Hz) 1.75 (s,1H). 

 

13
C NMR (101 MHz, CDCl3) δ 136.6, 136.6, 136.5, 136.5, 136.2, 135.8, 128.6, 128.4, 127.69, 

115.5, 113.1, 110.8, 58.9. 

19
F NMR (376 MHz, CDCl3) δ 50.13. 

Yield: 81 %. 

 

F

OH

 4g 

1
H NMR (400 MHz, CDCl3) δ 7.49-7.31 (m,5H) 6.30 (sextuplet,1H, J=3,66 Hz) 5.31 (d,2H, 

J=47,63 Hz) 4.54-4.50 (q,2H,J=4,1 Hz) 1.65 (t,1H, J=5,68 Hz). 

Yield: 94 %. 

 

Fluorinated allylic bromide. 

F
R

OH
PPh3,CBr4

CH3CN F
R

Br

 

 

In a conditioned Schlenk the alcohol (1 eq) is dissolved into 10 mL of dry acetonitrile. At 0°C 

P(Ph)3 (1,5 eq) and CBr4 (1,5 eq) are added in this order and portionwise. The ice bath is 

removed and the resulting mixture is stirred for 1 h at RT. The solvent is evaporated and the 

residue purified by silica gel chromatography using pentane as eluant. 
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F

Br

 5a 

1
H NMR (400 MHz, CDCl3) δ 7.33-7.21 (m,5H) 5.79, 5.78-5.73 (t,1H, J= 8,61 Hz) 5.08-4.96, 

(d,J=47,25 Hz) 4.04-4.01 (dd,2H, J=1,99 Hz and J=8,60 Hz) 2.83-2.79 (t,2H, J=7,50 Hz) 

2.53-2.49 (t,2H,J= 6,30 Hz). 

13
C NMR (101 MHz, CDCl3) δ 141.2, 140.1, 140.0, 128.7, 128.7, 128.6, 128.6, 128.6, 126.43, 

126.3, 126.3, 80.6, 79.0, 36.5, 36.5, 34.5, 26.7. 

19
F NMR (376 MHz, CDCl3) δ 52.69 .. 

Yield: 89 %. 

HRMS (EI + mode) m:z expected:256,0263  observed:256,0260 

F

Br

 5b 

1
H NMR (400 MHz, CDCl3) δ 5.84-5.79 (td,1H, J= 2,65 Hz and J=7,17 Hz) 5.79,5.06-4.92 

(dd,2H, J=2,13 Hz and J= 47,54 Hz) J= 4.09-4.04 (m,2H) 2.62-2.54 (quin,1H, J= 8,09 Hz) 

1.88-1.27 (m,8H). 

13
C NMR (101 MHz, CDCl3) δ 143.6, 143.5, 124.8, 124.7, 80.2, 78.5, 45.1, 45.0, 31.3, 27.4, 

25.0. 

19
F NMR (376 MHz, CDCl3) δ -51.69 . 

Yield: 80 %. 

HRMS (EI + mode) m:z expected:220,0263  observed:220,0264 
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F

Br
MeO

 5c 

1
H NMR (400 MHz, CDCl3) δ 7.30-7.27 (m,2H) 7.04-7.02 (d,1H, J= 7,73 Hz) 6.90-6.87  ( 

dd,1H, J= 0,9 Hz and J= 8,28 Hz) 6.34-6.29 8td,1H, J= 3,49 Hz and J=8,65 Hz) 5.40-5.29 

(d,2H, J=47,52 Hz) 4.25-4.23 (dd,2H, J= 2,52 Hz and J= 8,64 Hz) 3.84 (s,3H). 

13
C NMR (101 MHz, CDCl3) δ 159.9, 140.4, 140.4, 139.2, 139.0, 129.8, 129.6, 129.5, 119.07, 

113.9, 112.4, 79.8, 78.2, 55.5, 26.9. 

19
F NMR (376 MHz, CDCl3) δ -48.41. 

Yield: 86 %. 

HRMS (EI + mode) m:z expected:258,0056  observed:258,0060 

 

F

Br

 5d
 

1
H NMR (400 MHz, CDCl3) δ 5.82-5.78 (td,1H, J=1,06 Hz and J=8,62 Hz) 5.09-4.97 

(d,2H,J=47,6 Hz) 4.13 (dd,2H, J= 2,53 Hz and J=8,52 Hz) 2.15--1.81 (m,3H) 1.50-1.20 

(m,3H). 

13
C NMR (101 MHz, CDCl3) δ 145.4, 145.3, 125.2, 125.1, 79.9, 78.2, 77.5, 43.1, 43.1, 31.9, 

27.5, 26.7, 26.3. 

19
F NMR (376 MHz, CDCl3) δ -51.19. 

Yield: 92 %. 

HRMS (EI + mode) m:z expected:234,0419  observed:234,0420 
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F

Br

Cl
 5e 

1
H NMR (400 MHz, CDCl3) δ 7.37 (m,4H) 6.32-6.27 (td,1H, J= 3,24 Hz and J=8,63 Hz) 

5.39-5.27 (d,2H, J= 47,46 Hz) 4.23-4.21 (dd,2H, J=2,50 Hz and J= 8,63 Hz). 

13
C NMR (101 MHz, CDCl3) δ 138.2, 138.1, 137.3, 137.3, 134.5, 129.7, 129.6, 129.0, 127.9, 

79.5, 77.8, 26.6. 

19
F NMR (376 MHz, CDCl3) δ -49.13 . 

Yield: 73 %. 

HRMS (EI + mode) m:z expected:261,9560  observed: 261,9562   

 

F

Br

 5f 

1
H NMR (400 MHz, CDCl3) δ 7.29-7.18 (m,4H) 6.33-6.28 (td,1H, J=3,46 hz and J=8,66 Hz) 

5.42-5.30 (d,2H, J=47,58 Hz) 4.26-4.24 (dd,2H, J=2,51 Hz and J=8,67 Hz) 2.39 (s,3H). 

13
C NMR (101 MHz, CDCl3) δ 139.4, 139.3, 138.9, 138.9, 138.5, 129.3, 129.2, 129.1, 128.75, 

127.3, 123.7, 79.9, 78.2, 27.1, 21.7. 

19
F NMR (376 MHz, CDCl3) δ -48.46.  

Yield: 80 %. 

HRMS (EI + mode) m:z expected:242,0106  observed: 242,0108   
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F F

Br

 5g 

1
H NMR (400 MHz, CDCl3) δ 7.42 (m,5H) 6.69 (t,1H,J=54,43 Hz) 6.31 (t,1H, J=8,79 Hz) 

4.27 (dt,2H, J=1,72 Hz and J= 8,70 Hz). 

 

13
C NMR (101 MHz, CDCl3) δ 137.7, 137.5, 137.3, 135.7, 135.6, 135.6, 132.2, 132.2, 132.15, 

128.9, 128.8, 128.7, 127.6, 114.9, 112.5, 110.2, 25.2. 

19
F NMR (376 MHz, CDCl3) δ 49.88. 

Yield: 70 %. 

HRMS (EI + mode) m:z expected:245,9856  observed: 245,9857   

 

F

Br

 5h 

1
H NMR (300 MHz, CDCl3) δ 7.45-7.28 (m,5H) 6.29 ( td,1H,J=3,37 Hz and J= 8,62 Hz) 

5.46- 5.30 (d,2H, J=47,51 Hz) 4.24 (dd,2H, J=2,45 Hz and J=8,66 Hz). 

 

19
F NMR (376 MHz, CDCl3) δ -48.66. 

Yield: 81 %. 

HRMS (EI + mode) m:z expected:227,9950  observed: 227,9951   

 

Electronic Supplementary Material (ESI) for Chemical Communications 
This journal is © The Royal Society of Chemistry 2012



 30 

CFH2

 1c 
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CFH2

 1e 

 

 

 
 

 

 

Electronic Supplementary Material (ESI) for Chemical Communications 
This journal is © The Royal Society of Chemistry 2012



 35 

 
 

 

 
 

 

 

 

Electronic Supplementary Material (ESI) for Chemical Communications 
This journal is © The Royal Society of Chemistry 2012



 36 

CFH2

 
 1g 
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CFH2

1b 
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CFH2

 1a 
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F

 1l 
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F
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F

MeO

 1j 
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F

 
 1h 
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F
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CFH2

 1d 
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F3C

1n 
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F F

 1o 
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