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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, 

400 MHz or 500 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. 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 either 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.). or by 

SFC with supercritical carbon dioxide as vector and iPrOH or MeOH. Programme sequence 

as followed: Name of the column, percentage of iPrOH or MeOH. retention time 1 and 

retention time 2. 
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Optimization of the ligand. 

Br

Racemic

2 mol % L, 0.8 eq EtMgBr

Et2O,-15 °C, 15 min

anti0.3 mmol 1a

N N+

Ph Ph

OH
R2

Cl-

R1

R4

R3

L1: R1 = R2 = Et, R3 = R4 = H

L2: R1 = Et, R2 = Me, R3 = R4 =H

L3: R1 = Et, R2 =Me, R3= H, R4 = Ph

L4: R1 = Et, R2 = Me, R3 =H, R4 = 1-Naphthyl

L5: R1 = Et, R2 = Me, R3 =H, R4 = 2-Naphthyl

L6: R1 = Et, R2 = Me, R3 =H, R4 = 4-FPh

L7: R1 = R2 =R3 =Me, R4 =H  

Entry L Conv% [a] SN2'/SN2 [a] anti/syn [a] e:r % [b] 

1 L6 50 100/0 100/0 82:18 

2 L1 50 (20) [c] 100/0 100/0 91:9 

3 L2 52 (25) [c] 100/0 100/0 91:9 

4 L3 50 100/0 100/0 85:15 

5 L4 52 (35) [c] 100/0 100/0 91:9 

6 L5 52 100/0 100/0 88:12 

7 L7 50 100/0 100/0 85:15 

 

Table 1: [a] Ratio determined by 1H-(NMR). [b] Determined using chiral GC. [c] Isolated yield 

after silica gel column chromatography on 0.8 mmol scale. 

The screening of the ligand library began by examination of the importance of the blocking 

part of the ligand (left part). The switch from two methyl L7 to a ethyl/methyl L2 pattern or a 

ethyl/ethyl L1 pattern allowed to improve the enantioselectivity greatly (Tables 1. Entry 1 vs 

Entries 2,3). However no difference in terms of enantioselectivity can be measured using L1 

or L2. Having these results in hand the screen of the moiety in para position of the hydroxyl 

group on the chelating part of the ligand was then probed (right part). The introduction of a 

phenyl group L3 was deleterious on the enantiomeric excess (Table 1. Entry 4). On the 

opposite the use of more bulky L4 with a 1-Naphthyl group afforded the same level of 

enantiomeric excess than L1 or L2 (Table 1. Entries 2,3 vs Entry 5). A slight modification of 

the ligand morphology by using a 2-Naphthyl group L6 led to a decrease of the ee value to 76 

% ee (Table 1. Entry 6). The introduction of a fluorine group led to a decrease of the 

enantioselectivity to 70 % ee (Table 1. Entry 7). The ligands L1, L2 and L4 were compared 
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by isolating the product after silica gel chromatography. To our surprise the ligand L4 

allowed us to isolate the desired adduct in 35 % isolated yield versus 20 and 25 % isolated 

yield respectively for the ligand L1 and L2. To conclude the enantioselectivity and the 

isolated yield can be controlled by tuning in an appropriate way the NHC ligand. The 

diastereoselectivity and the regioselectivity are not affected whatever is the structure of the 

NHC ligand employed. 

The desired methyl ketones were commercially available or prepared according to the 

following procedure (M. Mc Intosh and al, J. Org. Chem, 1983, 48, 2987.). The other ketone 

were prepared according to the procedure (G. B. Trimitis and al, Org. Lett, 2010, 9, 1996). 

Preparation of substrate. 

Into a conditioned two necked round bottomed flask the appropriate ketone (1.5 g,1 eq) is 

added and dissolved in 25 mL of dry THF. The round bottomed flask is placed into a bath 

containing crushed ice. The vinyl magnesium chloride (1,5 eq) is added dropwise and the ice 

bath is removed and the mixture is stirred at room temperature for 2 h. After completion by 

TLC the round bottomed flask is placed into an ice bath and 20 mL of saturated aqueous 

solution of ammonium chloride is added. 30 mL of ether is added and the aqueous phase is 

extracted two times with 20 mL portion of ether each. The organic phases are combined and 

dried over anhydrous sodium sulfate. The solvent is removed using a rotavapor and dried over 

high vacuum using an oil pump. The 1H NMR analysis of the crude revealed a pure 

compound which is used in the next step without further purification. The tertiary alcohol (1 

eq) is diluted in a mixture of pentane/ether 9/1 and HBr (48 % aq,5 mL) is added under 

vigorous stirring. After 30 min (crucial to respect the exact time) the aqueous phase is 

removed using a separation funnel. The organic phase is washed with saturated solution of 

sodium bicarbonate. The organic phase is dried over sodium sulfate. The solvent is evaporated 

and the product is dried under high vacuum. Products are recovered 100 % E isomer and are 

silica gel, basic alumina and neutral alumina sensitive product in 55-62 % yield over two 

steps.  

 

 Compound is obtained as brown oil with 70 % purity (55 % 

yield based on purity) >99/1 % E isomer and is used as crude 

and stored in the freezer at -30°C. 1H (NMR) (400 MHz, 

Br

O
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C6H6) δ 7.20-6.80 (m, 4H) 5.75 (t, 1H, J= 8Hz) 4.10 (d, 2H, J=8.2 Hz) 3.62 (s, 3H) 3.50 (q, 

1H, J=6.9 Hz) 1,66 (s, 3H) 1.46 (d, 3H, J= 7.1 Hz). 13C NMR (75 MHz, C6H6) δ 158.5, 146.5, 

136, 128.9 120.1, 113.8, 54.5, 46.5, 28.92, 20.1, 17.1. 

 

 Compound is obtained as brown oil with 75 % purity (58 % 

yield based on purity) >99/1 % E isomer and is used as crude 

and stored in the freezer at -30°C. 1H (NMR) (400 MHz, C6H6) 

δ 7.50-7.20 (m, 2H) 6.90-6.80 (m, 2H) 5.70 (t, 1H, J= 8.2 Hz) 

4.03 (d, 2H, J=8.4 Hz) 3.75 (q, 1H, J= 7 Hz) 1,53 (s, 3H) 1.33 (d, 3H, J= 7.1 Hz). 13C NMR 

(75 MHz, C6H6) δ 145, 143, 129.9, 129.8, 120.8, 120.2, 46.7, 28.5, 20.4, 18.7. HRMS (EI + 

mode) m:z expected: 315,9462  observed: 315,9463. 

 

 Compound is obtained as brown oil with 75 % purity (56 % yield 

based on purity) >99/1 % E isomer and is used as crude and stored 

in the freezer at -30°C. 1H (NMR) (400 MHz, C6H6) δ 7.50-7.20 (m, 

5H) 5.81 (t, 1H, J= 8.5 Hz) 4.11 (d, 2H, J=8.4 Hz) 3.50 (q, 1H, J= 

7.1 Hz) 1.61 (s, 3H) 1.41 (d, 3H, J= 6.2 Hz). 13C NMR (75 MHz, C6H6) δ 146, 144.2, 128.5, 

128.3, 127.7, 127.5, 126.3, 126.2, 47.4, 28.7, 19, 14.3. HRMS (EI + mode) m:z expected: 

238,0357  observed: 238,0358. 

 

Compound is obtained as brown oil with 80 % purity (62 % 

yield based on purity) >99/1 % E isomer and is used as crude 

and stored in the freezer at -30°C. 1H (NMR) (400 MHz, C6H6) 

δ 7.50-7.20 (m, 5H) 5.78 (t, 1H, J= 8.4 Hz) 4.09 (d, 2H, J=8.4 

Hz) 3.85 (q, 1H, J= 7.1 Hz) 1.59 (s, 3H) 1.38 (d, 3H, J= 6.22 Hz). 13C NMR (75 MHz, C6H6) 

δ 162 (dd, J=10.8 Hz and J=243.9 Hz), 146, 140 (d, J=3.2 Hz), 139, 129.5 (d, J=7.6 Hz), 

128.6 (d, J=7.8 Hz), 121, 115 (dd, J=4.7 Hz and J=21 Hz), 46.4, 28.6, 18.9, 14. HRMS (EI + 

mode) m:z expected: 256,0263  observed: 256,0262. 

 

Compound is obtained as brown oil with 70 % purity (52 % 

yield based on purity) >99/1 % E isomer and is used as crude 

and stored in the freezer at -30°C. 1H (NMR) (400 MHz, C6H6) 

δ 7.50-7.20 (m, 5H) 5.67 (t, 1H, J= 8.4 Hz) 3.94 (dd, 2H, J=1.3 

Hz and J=8.4 Hz) 3.78 (t, 1H, J= 7.6 Hz) 1.55-1.45 (m, 2H) 1.30 (s, 3H) 0.85-0.7 (m, 3H,). 

Br

Br

Br

Br

F

Br
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13C NMR (75 MHz, C6H6) δ 144.9, 142.7, 129, 128.2, 127.8, 126.3, 120.9, 55.5, 28.7, 25.1, 

13.8, 12.1. HRMS (EI + mode) m:z expected: 252,0514  observed: 252,0512. 

 

Compound is obtained as brown oil with 70 % purity (55 % yield 

based on purity) >99/1 % E isomer and is used as crude and stored 

in the freezer at -30°C. 1H (NMR) (400 MHz, C6H6) δ 7.50-7.20 

(m, 5H) 5.82 (t, 1H, J= 8.3 Hz) 4.09 (d, 2H, J=8.5 Hz) 3.90 (t, 1H, 

J= 7.5 Hz) 1.60-1.50 (m, 4H) 1.4-1.30 (m, 2H) 1.30 (s, 3H) 0.8-0.7 (m, 3H). 13C NMR (75 

MHz, C6H6) δ 145.1, 142.9, 128.9, 127.7, 126.4, 126.2, 120.8, 53.7, 31.9, 29.8, 28.7, 22.8, 

13.9, 13.8. HRMS (EI + mode) m:z expected: 280,0827  observed: 280,0829. 

 

Compound is obtained as brown oil with 70 % purity (52 % 

yield based on purity) >99/1 % E isomer and is used as crude 

and stored in the freezer at -30°C. 1H (NMR) (400 MHz, C6H6) 

δ 7.50-7.20 (m, 5H) 5.85-5.75 (m, 1H) 5.1-4.9 (m, 3H) 4.12 (t, 

2H, J=8.3 Hz) 3.9 (t, 1H, J= 7.8 Hz) 1.60 (s, 3H) 1.25 (t, 2H, J= 6.6 Hz). 13C NMR (75 MHz, 

C6H6) δ 144.3, 142.2, 136.9, 129, 128.2, 128.1, 126.4, 121.2, 115.9, 53.4, 36.8, 28.6, 20.8. 

HRMS (EI + mode) m:z expected: 264,0514  observed: 264,0514. 

 

Compound is obtained as brown oil with 75 % purity (58 % 

yield based on purity) >99/1 % E isomer and is used as crude 

and stored in the freezer at -30°C. 1H (NMR) (400 MHz, C6H6) 

δ 7.50-7.20 (m, 5H) 5.80-5.70 (m, 1H) 5-4.9 (m, 3H) 4.15 (t, 

2H, J=8.3 Hz) 3.88 (t, 1H, J= 7.8 Hz) 1.62 (s, 3H) 1.40-1.25 (m, 4H). 13C NMR (75 MHz, 

C6H6) δ 144.3, 142.2, 136.9, 129, 128.2, 128.1, 126.4, 121.2, 115.9, 53.4, 37.2, 36.8, 28.6, 

20.8. HRMS (EI + mode) m:z expected: 278,0670  observed: 278,0671. 

 

Compound is obtained as brown oil with 75 % purity (58 % 

yield based on purity) >99/1 % E isomer and is used as crude 

and stored in the freezer at -30°C. 1H (NMR) (400 MHz, C6H6) 

δ 7.50-7.20 (m, 5H) 5.80-5.60 (m, 1H) 5-4.90 (m, 3H) 4.17 (t, 

2H, J=8.3 Hz) 3.86 (t, 1H, J= 7.8 Hz) 1.65 (s,2H) 1.50-1.25 (m, 6H). 13C NMR (75 MHz, 

C6H6) δ 144.3, 142.2, 136.9, 129, 128.2, 128.1, 126.4, 121.2, 115.9, 53.4, 37.2, 36.8, 28.6, 

20.8. HRMS (EI + mode) m:z expected: 292,0827  observed: 292,0828. 

Br

Br

Br

Br
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Compound is obtained as brown oil with 70 % purity (61 % yield 

based on purity) >99/1 % E isomer and is used as crude and stored 

in the freezer at -30°C. 1H (NMR) (400 MHz, C6H6) δ 7.30-7.20 

(m, 2H) 6.90- 6.80 (m, 2H) 5.71 (t, 1H, J= 8.3 Hz) 4.01 (d, 2H, 

J=8.3 Hz) 3.80 (q, 1H, J= 7.2 Hz) 1.51 (s, 3H) 1.31 (d, 3H, J= 7.1 Hz). 13C NMR (75 MHz, 

C6H6) δ 145.2, 142, 129.6, 129.4, 121.8, 120.4, 47.2, 29.2, 20.1, 18.3. HRMS (EI + mode) 

m:z expected: 315,9462  observed: 315,9462. 

 

Compound is obtained as brown oil with 70 % purity (55 % 

yield based on purity) >99/1 % E isomer and is used as crude 

and stored in the freezer at -30°C. 1H (NMR) (400 MHz, C6H6) 

δ 7.40-7.30 (m, 2H) 6.95-6.85 (m, 2H) 5.74 (t, 1H, J= 8.3 Hz) 4.05 (d, 2H, J=8.4 Hz) 3.44 (q, 

1H, J= 7.3 Hz) 1.55 (s, 3H) 1.34 (d, 3H, J= 7.15 Hz). 13C NMR (75 MHz, C6H6) δ 145.2, 142, 

134, 129.6, 129.4, 121.8, 120.4, 53.3, 36.8, 28.8, 20.8. HRMS (EI + mode) m:z expected: 

271,9967  observed: 271,9965. 

 

 Compound is obtained as brown oil with 80 % purity (65 % 

yield based on purity) >99/1 % E isomer and is used as crude 

and stored in the freezer at -30°C. 1H (NMR) (400 MHz, C6H6) 

δ 7.5-7.20 (m, 2H) 6.95-6.85 (m, 2H) 5.80 (t, 1H, J= 8 Hz) 

4.10 (d, 2H, J=8.2 Hz) 3.89 (q, 1H, J=6.9 Hz) 2.36 (s, 3H) 1.61 (s, 3H) 1.40 (d, 3H, J= 7.1 

Hz). 13C NMR (75 MHz, C6H6) δ 146.5, 136, 128.9 120.1, 113.8, 46.5, 28.92, 21.8, 21.3, 

20.1, 17.1. 

 

 Compound is obtained as brown oil with 70 % purity (62 % yield 

based on purity) >99/1 % E isomer and is used as crude and stored 

in the freezer at -30°C. 1H (NMR) (400 MHz, C6H6) δ 7.50-7.20 (m, 

5H) 5.70 (t, 1H, J= 8Hz) 4.02 (d, 2H, J=8.2 Hz) 3.78 (q, 1H, J=6.9 

Hz) 2.70 (d, 1H, J= 11.7 Hz ) 1.76 (s, 3H) 1.33 (d, 3H, J= 7.1 Hz). 13C NMR (75 MHz, C6H6) 

δ 146, 141.8, 141.7, 130.2, 128.8, 127.9, 127.8, 127.4, 126 1, 120.1, 113.8, 55.5, 28.92, 21.8, 

21.3, 20.1, 17.1. 

 

 

Br

Br

BrCl

Br

Br

Ph
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Preparation of Grignard reagent. 

 

Into a conditioned two necked flask equipped with a reflux condenser and an addition funnel 

magnesium turnings (2,72 g,1,3 eq) are introduced. The system is connected to high vaccum 

of the manifold and heat to 600 °C for 15 minutes using a heating gun. The magnesium 

turnings are stirred vigorously while cooling down into vaccum. The system is then backfilled 

with nitrogen and the cycle is repeated two times. The corresponding bromide (1 eq) is 

dissolved into 30 mL of dry ether and placed into the addition funnel. A few millilitres of the 

solution are poured and the Grignard formation starts by boiling of the ether. The rest of the 

solution is added over 45 minutes and stirring is continued for 2 hours. The liquid is 

cannulated into a conditioned bottle and titrated using phenanthroline/menthol. The typical 

concentrations obtained are between 1,8 M and 2,3 M.   

Catalysis procedure for racemate. 

In a flame-dried Schlenk, under N2 atmosphere, the racemic allylic bromide (0.8 mmol) and 

racemic NHC ligand L (2 mol %) are suspended in 3.2 mL of dry Et2O (crucial to respect the 

dilution) and cooled to -15°C. RMgBr x M in Et2O (0.8 eq) is added dropwise over 4 min. 

After stirring overnight full conversion is reached, the mixture is quenched by addition of a 

saturated solution of NH4Cl (2 ml). 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 using pentane (100 %) as 

eluant (0.5 cm diameter and 10 cm high column). 

Determination of the absolute configuration. 

The optically pure (S)-allylic substrate was prepared starting from 2 g of optically pure (R)-

Styrene oxide and transformed into the desired allylic bromide by reported procedure. The 

catalysis was then performed using both (R, R) and (S, S) chiral NHC ligand. The absolute 

configuration of the product below could be attributed by analogy. 
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O

(R)-Styrene oxide

(Al)Me3, Toluene OH

70 %

Reference 1

Jones oxidation

75 %

Reference 2

OH

O

OH

O

1) HATU, DIPEA
CH3NHOCH3

2) MeMgBr, THF

80 % over 2 steps

O

1) VinylMgBr,THF

2) 48 % HBr

Br

(S,E)-(5-bromo-3-
methylpent-3-en-2-

yl)benzeneReference 3  

Reference 1: D. Bianchini and al, JOC, 53, 1988, 5531. 

Reference 2: C. Jokobsche, Angew. Chem. Int. Ed, 47, 2008, 6707. 

Reference 3: R. Aslanian and al, PCT.Int.Appl, 2012051036, 2012. 

Br 2 mol % L, 0.8 eq EtMgBr

Et2O, -15 °C, 12 h

(S,R) syn

N N+

Ph Ph

OH

Cl-

0.8 mmol
(R,R)-NHC
ligand

Br 2 mol % L, 0.8 eq EtMgBr

Et2O, -15 °C, 12 h

(S,S) anti

N N+

Ph Ph

OH

Cl-

0.8 mmol
(S,S)-NHC
ligand

70 % yield
>99/1 SN2'/SN2

>99/1 syn/anti

95 % ee

72 % yield

>99/1 SN2'/SN2
>99/1 anti/syn

95 % ee  

Catalysis procedure. 

In a flame-dried Schlenk, under N2 atmosphere, the racemic allylic bromide (0.8 mmol) and 

chiral NHC ligand (prepared from (S,S) Corey diamine see ref below) L (2 mol %) are 

suspended in 3.2 mL of dry Et2O (crucial to respect the dilution) and cooled to -40°C. RMgBr 

x M in Et2O (0.8 eq) is added dropwise over 4 min. After half conversion, the mixture is 

quenched by addition of a saturated solution of NH4Cl (2 ml). The aqueous layer is separated 
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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 

using pentane (100 %) as eluant (0.5 cm diameter and 6 cm high column). 

Reference:  O. Jackowski, A. Alexakis, Angew. Chem. Int .Ed, 50, 2010.  

Catalysis procedure for scale up. 

In a flame-dried Schlenk, under N2 atmosphere, the racemic allylic bromide (5 mmol) and 

chiral NHC ligand (prepared from (S,S) Corey diamine see ref below) L (2 mol %) are 

suspended in 20 mL of dry Et2O (crucial to respect the dilution) and cooled to -40°C. RMgBr 

x M in Et2O (0.8 eq) is added dropwise over 4 min. After half conversion, the mixture is 

quenched by addition of a saturated solution of NH4Cl (2 ml). 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 

using pentane (100 %) as eluant (2 cm diameter and 8 cm high column). 

 

 1a. Reaction time: 1 h. Product isolated as colourless oil in 36 % yield, 

>99/1  anti/syn ratio, >99/1 SN2'/SN2 ratio with 92 % ee after column 

chromatography on silica gel using 100 % pentane  as solvent mixture. 

GC: CP-CHIRASIL DEX CB: 60-0-1-170-5: t1= 55.20 min, t2=55.80 

min 1H (NMR) (400 MHz, CDCl3) δ 7.40-7.25 (m, 5H) 5.80 (q, 1H, J= 10.9 Hz) 5.12 (dd, 1H, 

J= 1.5 Hz and J=10.8 Hz) 4.93 (d, J=1.59 Hz and J=17.5 Hz) 1.50-1.40 (m, 2H) 1.25 (d, 3H, 

J= 6.9 Hz) 0.80 (s, 3H) 0.65 (t, 3H, J=7.5 Hz). 13C NMR (75 MHz, CDCl3) δ 145.7, 144.3, 

129.4, 127.4, 125.9, 112.4, 48.3, 43.2, 31.6, 17.9, 16.1, 8.5. HRMS (EI + mode) m:z expected: 

242,2035  observed: 242,2037. [α] = +13.2 (c 1.33, CHCl3). 

 

. 

1b. Reaction time: 1h 30. Product isolated as colourless oil in 32 % 

yield, >99/1  anti/syn ratio, >99/1 SN2'/SN2 ratio with 86 % ee after 

column chromatography on silica gel using 100 % pentane as 

solvent mixture. GC: HYDRODEX B-6 TBDMS: 60-0-1-170-5: t1=52.80 min, t2= 53.40 

min. 1H (NMR) (400 MHz, CDCl3) δ 7.40-7.25 (m, 5H) 5.80 (q, 1H, J= 10.9 Hz) 5.12 (dd, 

1H, J= 1.5 Hz and J=10.8 Hz) 4.93 (d, J=1.5 Hz and J=17.5 Hz) 1.36-1.25 (m, 7H) 0.80-0.70 
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(m, 6H). 13C NMR (75 MHz, CDCl3) δ 145.7, 144.7, 129.4, 127.4, 125.9, 112.9, 48.6, 43.1, 

41.8, 18.6, 17.4, 16.2, 14.9. HRMS (EI + mode) m:z expected: 202,1722  observed: 202,1723. 

[α] = +8.1 (c 1.33, CHCl3). 

 

1c. Reaction time: 1h 30. Product isolated as colourless oil in 35 

% yield, >99/1  anti/syn ratio, >99/1 SN2'/SN2 ratio with 84 % ee 

after column chromatography on silica gel using 100 % pentane  

as solvent mixture. GC: CP-CHIRASIL DEX CB: 60-0-1-170-5: 

t1= 68.8 min, t2=69.40 min 1H (NMR) (400 MHz, CDCl3) δ 7.40- 7.10 (m,5H) 5.75 (q, 1H, 

J=10.9 Hz) 5.15 (dd, 1H, J= 1.55 Hz and J= 10.8 Hz) 2.70 (q, 1H, J= 7.2 Hz) 1.45-1.20 (m, 9 

H) 0.80-0.70 (m, 6H). 13C NMR (75 MHz, CDCl3) δ 145.7, 144.3, 129.4, 127.4, 125.9, 112.4, 

48.6, 43, 39.2, 26.4, 23.5, 18.7, 16.2, 14.2. HRMS (EI + mode) m:z expected: 216,1878  

observed: 216,1877. [α] = +9.6 (c 1.33, CHCl3). 

 

 1d. Reaction time: 1h 30. Product isolated as colourless oil in 36 % 

yield, >99/1  anti/syn ratio, >99/1 SN2'/SN2 ratio with 91 % ee after 

column chromatography on silica gel using 100 % pentane  as 

solvent mixture. GC: CP-CHIRASIL DEX CB: 60-0-1-170-5: t1= 

78.90 min, t2=79.30 min. 1H (NMR) (400 MHz, CDCl3) δ 7.40-7.20 (m, 5H) 5.80 (q, 1H, J= 

10.9 Hz) 5.12 (d, 1H, J=10.90 Hz) 4.92 (d, J=17.5 Hz) 2.70 (q, 1H, J= 7.2 Hz) 1.35-1.25 (m, 

12H) 0.80 (t, 3H, J=7.4 Hz) 0.75 (t, 3H, J=7.5 Hz). 13C NMR (75 MHz, CDCl3) δ 145.7, 

144.3, 129.4, 127.4, 125.9, 112.9, 48.6, 43.1, 39.4, 32.8, 23.9, 22.7, 18.7, 16.2, 14.1. HRMS 

(EI + mode) m:z expected: 230,2035  observed: 230,2037. [α] = +10.6 (c 1.33, CHCl3). 

 

 

 1e. Reaction time: 1h 30. Product isolated as colourless oil in 36 

% yield, >99/1  anti/syn ratio, >99/1 SN2'/SN2 ratio with 90 % ee 

after column chromatography on silica gel using 100 % pentane  

as solvent mixture. GC: HYDRODEX B-6 TBDMS: 60-0-1-

170-5: t1=88.10 min, t2= 88.50 min. 1H (NMR) (400 MHz, CDCl3) δ 7.40-7.20 (m, 5H) 5.80 

(q, 1H, J= 10.9 Hz) 5.12 (dd, 1H, J= 1.5 Hz and J=10.8 Hz) 4.93 (d, J=1.5 Hz and J=17.5 Hz) 

2.70 (q, 1H, J= 7.2 Hz) 1.40-1.32 (m, 15H) 0.80-0.70 (m, 6H). 13C NMR (75 MHz, CDCl3) δ 

145.7, 144.3, 129.4, 127.4, 125.9, 112.9, 48.6, 43, 39.5, 31.9, 30.2, 24.2, 22.7, 18.7, 16.2, 
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14.1. HRMS (EI + mode) m:z expected: 244,2191  observed: 244,2192. [α] = +10.1 (c 1.33, 

CHCl3). 

 

 

 1f. Reaction time: 1h 30. Product isolated as colourless oil in 36 

% yield, >99/1 anti/syn ratio, >99/1 SN2'/SN2 ratio with 86 % ee 

after column chromatography on silica gel using 100 % pentane  

as solvent mixture.GC: HYDRODEX B-6 TBDMS: 60-0-1-170-

5: t1=78.60 min, t2= 79.10 min. 1H (NMR) (400 MHz, CDCl3) δ 7.40-7.10 (m, 5H) 5.84-5.78 

(m, 2H) 5.14 (dd, 1H, J= 1.5 Hz and J=10.9 Hz) 5.05-4.95 (m, 3H) 2.70 (q, 1H, J= 7.2 Hz) 

2.10-2 (m, 2H) 1.60-1.50 (m, 3H) 1.25 (s, 3H) 1.20 (s, 3H) 0.75 (s, 3H). 13C NMR (75 MHz, 

CDCl3) δ 145.3, 144, 139.6, 129.4, 127.5, 126, 113.9, 113.8, 48.8, 43, 38.6, 28.8, 18.3, 16.2. 

HRMS (EI + mode) m:z expected: 214,1722  observed: 214,1724. [α] = +8.2 (c 1.33, CHCl3). 

 

 1g. Reaction time: 1h 45. Product isolated as colourless oil in 34 

% yield, >99/1  anti/syn ratio, >99/1 SN2'/SN2 ratio with 84 % ee 

after column chromatography on silica gel using 100 % pentane  

as solvent mixture. GC: HYDRODEX B-6 TBDMS: 60-0-1-170-

5: t1=75.50 min, t2= 76.10 min.1H (NMR) (400 MHz, CDCl3) δ 7.40-7.10 (m, 5H) 5.85-5.78 

(m, 2H) 5.10 (dd, 1H, J= 1.5 Hz and J=10.9 Hz) 4.97 (q, 2H, J=19.2 Hz) 4.90 (q, 1H, J= 17.6 

Hz) 2.70 (q, 1H, J= 7.2 Hz) 2 (d, 2H, J=7 Hz) 1.35-1.25 (m, 7H) 0.75 (s, 3H). 13C NMR (75 

MHz, CDCl3) δ 145.3, 139, 129.4, 127.4, 125.9, 114.2, 113.1, 48.7, 38.9, 34.5, 23.7, 18.7, 

16.2. HRMS (EI + mode) m:z expected: 228,1878  observed: 228,1880. [α] = +8.6 (c 1.33, 

CHCl3). 

 

 

 1h. Reaction time: 1h 30. Product isolated as colourless oil in 37 

% yield, >99/1  anti/syn ratio, >99/1 SN2'/SN2 ratio with 86 % ee 

after column chromatography on silica gel using 100 % pentane  

as solvent mixture. GC: HYDRODEX B-6 TBDMS: 60-0-1-170-

5: t1=88 min, t2= 88.40 min. 1H (NMR) (400 MHz, CDCl3) δ 7.40-7.10 (m, 5H) 5.86-5.78 

(m, 2H) 5.10 (dd, 1H, J= 1.5 Hz and J=10.9 Hz) 4.97 (q, 2H, J=19.2 Hz) 4.90 (q, 1H, J= 17.6 

Hz) 2.70 (q, 1H, J= 7.20 Hz) 2.10-2 (m, 2H) 1.40-1.25 (m, 9H) 0.75 (s, 3H). 13C NMR (75 

MHz, CDCl3) δ 145.6, 144.2, 139.1, 129.4, 128.9, 128, 127.9, 127.4, 125.9, 114.1, 113, 48.6, 
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43, 39.2, 33.8, 29.8, 25.6, 23.7, 18.7, 16.2. HRMS (EI + mode) m:z expected: 242,2035  

observed: 242,2033. [α] = +7.7 (c 1.33, CHCl3). 

 

 

1i. Reaction time: 4h 30. Product isolated as colourless oil in 35 

% yield, >99/1  anti/syn ratio, >99/1 SN2'/SN2 ratio with 22 % ee 

after column chromatography on silica gel using 100 % pentane  

as solvent mixture. 1H (NMR) (400 MHz, CDCl3) δ 7.4-7.1 (m, 

5H) 6.9 (m, 2H) 5.90 (q, 1H, J= 10,9 Hz ) 5.20 (d, 1H, J=1.7 Hz and J=10.9 Hz ) 4.90 (d, 1H, 

J= 1,60Hz and J=17,5 Hz) 2.86 (q, 1H, J= 7.2 Hz) 1.90-1.50 (m, 8H) 1.30 (s, 6H) 1-0.9 (m, 

3H). 13C NMR (75 MHz, CDCl3) δ 144.7, 143.6, 129.3, 127.4, 125.9, 114, 46.6, 45.8, 45.3, 

27.2, 25.9, 25.8, 16.7, 16.2. HRMS (EI + mode) m:z expected: 228,1878  observed: 228,1881. 

[α] = +1.6 (c 1.33, CHCl3). 

 

 1j. Reaction time: 45 min. Product isolated as colourless oil in 32 

% yield, >99/1  anti/syn ratio, >99/1  SN2'/SN2 ratio with 86 % ee 

after column chromatography on silica gel using 100 % pentane  as 

solvent mixture. GC: CP-CHIRASIL DEX CB: 60-0-1-170-5: t1= 

64.8 min, t2=65.50 min. 1H (NMR) (400 MHz, CDCl3) δ 7.30-7.20 (s, 4H) 5.70 (q, 1H, J= 

10.8 Hz) 5.11 (dd, 1H, J= 1.5 Hz and J=10.9 Hz) 4.90 (dd, 1H, J=1.5 Hz and J=17.5 Hz) 2.70 

(q, 1H, J= 7.3 Hz) 2.35 (s, 3H) 1.5-1.4 (m, 3H) 1.25 (d, 3H, J=7.3 Hz) 0.80 (s, 3H) 0.70 (t, 

3H, J=7.4 Hz). 13C NMR (75 MHz, CDCl3) δ 145.6, 141.2, 135.3, 129.3, 126.1, 113.1, 48, 

43.3, 31.7, 21 17.7, 16.3, 8.5. HRMS (EI + mode) m:z expected: 202,1722  observed: 

202,1723. [α] = +8.6 (c 1.33, CHCl3). 

 

 

1k. Reaction time: 45 min. Product isolated as colourless oil in 34 

% yield, >99/1  anti/syn ratio, >99/1 SN2'/SN2 ratio with 92 % ee 

after column chromatography on silica gel using 100 % pentane  

as solvent mixture. GC: HYDRODEX B-6 TBDMS: 60-0-1-170-

5: t1=86.60 min, t2= 87.60 min.1H (NMR) (400 MHz, CDCl3) δ 7.30 (d, 2H, J=7.7 Hz ) 7 (d, 

2H, J=7.6 Hz) 5.80 (q, 1H, J= 10.9 Hz) 5.12 (dd, 1H, J= 1.5 Hz and J=10.8 Hz) 4.93 (d, J=1.6 

Hz and J=17.5 Hz) 2.70 (q, 1H, J= 7.2 Hz) 1.70-1.60 (m, 5H) 0.80 (s, 3H) 0.70 (t, 3H, J=7.5 

Hz). 13C NMR (75 MHz, CDCl3) δ 144.8, 143.3, 131, 130.5, 119.7, 113.7, 48, 43.1, 31.6, 18, 

Br
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16.1, 8.5. HRMS (EI + mode) m:z expected: 266,0670  observed: 266,0669. [α] = +11.9 (c 

1.33, CHCl3). 

 

 

 1l. Reaction time: 40 min. Product isolated as colourless oil in 35 

% yield, >99/1  anti/syn ratio, 100/0 SN2'/SN2 ratio with 94 % ee 

after column chromatography on silica gel using 100 % pentane  as 

solvent mixture. GC: HYDRODEX B-6 TBDMS: 60-0-1-170-5: 

t1=51.40 min, t2= 52.70 min. 1H (NMR) (400 MHz, CDCl3) δ 7.20-7.30 (m, 2H) 7-6.90 (m, 

2H) 5.80 (q, 1H, J= 10.9 Hz) 5.12 (dd, 1H, J= 1.5 Hz and J=10.8 Hz) 4.93 (d, J=1.5 Hz and 

J=17.5 Hz) 2.70 (q, 1H, J= 7.2 Hz) 1.45-1.35 (m, 2H) 1.25 (d, 3H, J= 6.8 Hz) 0.80 (s, 3H) 

0.65 (t, 3H, J=7.5 Hz). 13C NMR (75 MHz, CDCl3) δ 162.5, 160.1, 145, 139.7, 130.6, 114.9, 

114.7, 114.2 114, 113.5, 47.2, 43.2, 31.6, 17.9, 16.3, 8.5. HRMS (EI + mode) m:z expected: 

206,1471  observed: 206,1472. [α] = +12.6 (c 1.33, CHCl3). 

 

1m. Reaction time: 50 min. Product isolated as colourless oil in 38 

% yield, >99/1  anti/syn ratio, 100/0 SN2'/SN2 ratio with 78 % ee 

after column chromatography on silica gel using 100 % pentane  as 

solvent mixture. GC: HYDRODEX B-6 TBDMS: 60-0-1-170-5: 

t1=79.20 min, t2= 79.80 min.1H (NMR) (400 MHz, CDCl3) δ 7.20-7.30 (m, 2H) 6.90-6.80 

(m, 2H) 5.80 (q, 1H, J= 10.9 Hz) 5.12 (dd, 1H, J= 1.5 Hz and J=10.8 Hz) 4.93 (d, J=1.6 Hz 

and J=17.5 Hz) 3.82 (s, 3H) 2.70 (q, 1H, J= 7.2 Hz) 1.70-1.60 (m, 5H) 0.80 (s, 3H) 0.70 (t, 

3H, J=7.5 Hz). 13C NMR (75 MHz, CDCl3) δ 157.8, 145.3, 136.4, 130.5, 128.3, 113.4, 113.1, 

112.7, 55.2, 47.6, 43.4, 31.6, 17.7, 16.4, 8.6. HRMS (EI + mode) m:z expected: 218,1671  

observed: 218,1673. [α] = +4.5 (c 1.33, CHCl3). 

 

 

 1n. Reaction time: 50 min. Product isolated as colourless oil in 32 % 

yield, >99/1  anti/syn ratio, >99/1  SN2'/SN2 ratio with 84 % ee after 

column chromatography on silica gel using 100 % pentane  as solvent 

mixture. GC: HYDRODEX B-6 TBDMS: 60-0-1-170-5: t1=70.70 min, 

t2= 71.70 min. 1H (NMR) (400 MHz, CDCl3) δ 7.50 (dd, 1H, J= 1.3 Hz and J= 7.9 Hz) 7.25 

(m, 2H) 7-6.90 (m, 1H) 5.80 (q, 1H, J= 10.9 Hz) 5.12 (dd, 1H, J= 1.5 Hz and J=10.8 Hz) 4.93 

(d, J=1.5 Hz and J=17.50 Hz) 3.4 (q, 1H, J= 7.17 Hz) 1.5-1.4 (m, 2H) 1.25 (d, 3H, J= 6.9 Hz) 

F

O

Br
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0.80 (s, 3H) 0.65 (t, 3H, J=7.5 Hz). 13C NMR (75 MHz, CDCl3) δ 144.2, 144, 132.7, 129.8, 

127.6, 126.6, 126.3, 114, 45.2, 31.3, 17.8, 16.5, 8.5. HRMS (EI + mode) m:z expected: 

266,0670  observed: 266,0672. [α] = +8.1 (c 1.33, CHCl3). 

 

 1o. Reaction time: 45 min. Product isolated as colourless oil in 31 

% yield, >99/1  anti/syn ratio, >99/1  SN2'/SN2 ratio with 92 % ee 

after column chromatography on silica gel using 100 % pentane  

as solvent mixture. GC: HYDRODEX B-6 TBDMS: 60-0-1-170-

5: t1=68.90 min, t2= 69.40 min.1H (NMR) (400 MHz, CDCl3) δ 7.40-7.30 (m, 4H) 7.20-7.10 

(m, 1H) 5.80 (q, 1H, J= 10.9 Hz) 5.12 (dd, 1H, J= 1.5 Hz and J=10.9 Hz) 4.93 (d, J=1.59 Hz 

and J=17.5 Hz) 2.70 (q, 1H, J= 7.2 Hz) 1.70-1.60 (m, 5H) 0.80 (s, 3H) 0.70 (t, 3H, J=7.5 Hz). 
13C NMR (75 MHz, CDCl3) δ 146.4, 144.8, 133.2, 129.3, 128.6, 127.5, 126.9, 113.7, 48.3, 

43.2, 31.6, 17.9, 16.1, 8.5. HRMS (EI + mode) m:z expected: 222,1175  observed: 222,1175. 

[α] = +11.3 (c 1.33, CHCl3). 

 

 1p. Reaction time: 50 min. Product isolated as colourless oil in 36 % 

yield, >99/1  anti/syn ratio, >99/1  SN2'/SN2 ratio with 82 % ee after 

column chromatography on silica gel using 100 % pentane  as solvent 

mixture. GC: CP-CHIRASIL DEX CB: 60-0-1-170-5: t1= 57 min, 

t2=57.50 min. 1H (NMR) (400 MHz, CDCl3) δ 7.4-7.1 (m, 5H) 5.66 (q, 1H, J=10.9 Hz) 5 (dd, 

1H, J= 1.60 Hz and J=10.9 Hz ) 4.80 (dd, 1H, J=1.6 Hz and J=17.6 Hz ) 2.24 (dd, 1H, J= 2.8 

Hz and J=12 Hz) 1.70-1.50 (m, 2H) 1.25-1.10 (m, 2H) 0.75 (s, 3H) 0.70 (t, 3H, J=7.4 Hz) 0.6 

(t, 3H, J=7.4 Hz). 13C NMR (75 MHz, CDCl3) δ 146.1, 142.1, 129.9, 127.9, 127.8, 127.4, 

125.9, 113.2, 57.4, 43.7, 32.2, 22.7, 17.7, 13.1, 8.5. HRMS (EI + mode) m:z expected: 

202,1722  observed: 202,1720. [α] = +7.6 (c 1.33, CHCl3). 

 

 

 1q. Reaction time: 1h. Product isolated as colourless oil in 35 % yield, 

>99/1  anti/syn ratio, >99/1  SN2'/SN2 ratio with 82 % ee after column 

chromatography on silica gel using 100 % pentane  as solvent mixture. 

GC: HYDRODEX B-6 TBDMS: 60-0-1-170-5: t1=66.20 min, t2= 

66.60 min. 1H (NMR) (400 MHz, CDCl3) δ 7.40-7.10 (m, 5H) 5.75 (q, 1H, J= 10.9 Hz) 5.20 

(dd, 1H, J= 1.5 Hz and J=10.8 Hz) 4.90 (dd, 1H, J=1.5 Hz and J=17.5 Hz) 2.40 (dd, 1H, J= 

2.8 Hz and J=11.9 Hz) 1.80-1.70 (m, 2H) 1.40-1.30 (m, 6H) 1.1-1 (m, 3H) 0.90 (s, 3H) 0.80 

Cl
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(t, 3H, J=7.3 Hz) 0.70 (t, 3H, J=7.5 Hz). 13C NMR (75 MHz, CDCl3) δ 146.1, 142.5, 127.4, 

125.9, 113.2, 55.2, 43.7, 32.2, 30.6, 29.6, 22.7, 17.8, 14, 8.5. HRMS (EI + mode) m:z 

expected: 230,2035  observed: 230,2036. [α] = +6.8 (c 1.33, CHCl3). 

 

 

1s. Reaction time: 45 min. Product isolated as acolourless oil in 

37 % yield, >99/1  anti/syn ratio, >99/1  SN2'/SN2 ratio with 90 % 

ee after column chromatography on silica gel using 100 % 

pentane as solvent mixture. GC: HYDRODEX B-6 TBDMS: 60-

0-1-170-5: t1=78.1 min, t2=78.4 min.1H NMR (400 MHz, CDCl3) δ 7.40-7.20 (m, 5H) 5.84-

5.75 (m, 2H) 5.73 (q, 1H, J= 6.7 Hz) 5.73 (q, 1H, J= 6.7 Hz) 5.82-5.70 (m, 1H) 5.16 (dd, 1H, 

J= 1.3 Hz and J= 10.8 Hz) 4.94 (dd, 1H, J= 1.5 Hz and J= 11.5 Hz) 4.92-4.80 (m, 2H) 2.49 

(dd, 1H, J= 2.1 Hz and J= 11.5 Hz) 2-1.7 (m, 4H) 1.30-1.20 (m, 3H) 1 (dd, 1H, J= 3.3 Hz and 

J= 6.6 Hz) 0.88 (s, 3H) 0.74 (t, 3H, J= 7.4 Hz). 13C NMR (101 MHz, CDCl3) δ 146, 142.2, 

138.9, 128, 127.7, 127.5, 125.9, 114.1, 113.3, 55.1, 43.6, 33.8, 32.2, 29.3, 27.6, 17.7, 8.4. 

HRMS (EI + mode) m:z expected: 242,2035  observed: 242,2037. [α] = +11.1 (c 1.33, 

CHCl3). 

 

 

1t. Reaction time: 45 min. Product isolated as colourless oil in 34 

% yield, >99/1  anti/syn ratio, >99/1  SN2'/SN2 ratio with 91 % ee 

after column chromatography on silica gel using 100 % pentane 

as solvent mixture. GC: HYDRODEX B-6 TBDMS: 60-0-1-170-

5: t1=66.5 min, t2=66.8 min.1H NMR (400 MHz, CDCl3) δ 7.40-7.20 (m, 5H) 5.82-5.75 (m, 

2H)  5.73 (q, 1H, J= 6.7 Hz) 5.70-5.60 (m, 1H) 5.16 (dd, 1H, J= 1.3 Hz and J= 10.8 Hz) 4.94 

(dd, 1H, J= 1.5 Hz and J= 11.5 Hz) 4.92 (m, 2H) 2.49 (dd, 1H, J= 2.1 Hz and J= 11.5 Hz) 

1.90-1.82 (m, 4H) 1,34-1.19 (m, 2H) 0.88 (s, 3H) 0.74 (t, 3H, J= 7.4 Hz). 13C NMR (101 

MHz, CDCl3) δ 145.9, 141.9, 138.9, 128, 127.5, 126, 114.3, 113.3, 54.4, 43.5, 32.3, 32.2, 

29.1, 17.7, 8.4. HRMS (EI + mode) m:z expected: 228,2878  observed: 228,2880. [α] = +12.2 

(c 1.33, CHCl3). 

 

 

1u. Reaction time: 1h. Product isolated as colourless oil in 35 % 

yield, >99/1  anti/syn ratio, >99/1  SN2'/SN2 ratio with 92 % ee after 
Ph
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column chromatography on silica gel using 100 % pentane  as solvent mixture. SFC: AZ-

column with 2 % MeOH and 98 % CO2: t1= 4.20 min, t2= 4.40 min.1H (NMR) (400 MHz, 

CDCl3) δ 7.40-7.10 (m, 8H) 7-6.90 (m, 2H) 5.90 (q,1H, J= 10,9 Hz ) 5.30 (d,1H, J=10.8 Hz ) 

5.10 (d,1H,J= 17,5 Hz) 3.20 (d,1H, J= 13.3 Hz) 2.90 (t,1H, J= 11.8 Hz) 2.70 (d, 1H, J= 11.7 

Hz ) 1.60-1.50 (m,3H) 1 (s, 3H) 0.80 (t,3H, J= 7.5 Hz). 13C NMR (75 MHz, CDCl3) δ 146, 

141.8, 141.7, 130.2, 128.8, 127.9, 127.8, 127.4, 126 1, 125.3, 114, 57.6, 44.1, 36.8, 32.3, 17.6, 

8.6. HRMS (EI + mode) m:z expected: 264,1878  observed: 264,1879. [α] = +11.6 (c 1.33, 

CHCl3). 

 

1v. Reaction time: 12 h. Product isolated as colourless oil in 31 % 

yield, 8.5/1 anti/syn ratio, >99/1  SN2'/SN2 ratio with 85 % ee after 

column chromatography on silica gel using 100 % pentane as solvent 

mixture. GC: CP-CHIRASIL DEX CB: 60-0-1-170-5: t1= 41.90 min, 

t2=43.20 min. 1H NMR (300 MHz, CDCl3) δ 7.32-7.18 (m, 5H) 5.58 (quin, 1H, J= 9.5 Hz) 

5.12 (d, 1H, J=10. 3 Hz) 5.09 (d, 1H, J=17.2 Hz) 2.62 (quin, 1H, J=6.2 Hz) 2.09 (m, 1H) 1.20 

(d, 3H, J=7.1 Hz) 1.08-0.95 (m, 2H) 0.77 (t, 3H, J=7.5 Hz).13C NMR (101 MHz, CDCl3) δ 

146.6, 141.2, 128.2, 127.7, 125.8, 115.9, 53.10, 44, 25.4, 20.1, 11.8. HRMS (EI + mode) m:z 

expected: 174,1409  observed: 174,1410. [α] = +7.3 (c 1.33, CHCl3). 

 

1w. Reaction time: 12 h. Product isolated as colourless oil in 36 % 

yield, >99/1  anti/syn ratio, >99/1  SN2'/SN2 ratio with 85 % ee after 

column chromatography on silica gel using 100 % pentane  as 

solvent mixture. ee determined after lithium/bromide exchange and 

quench with water. GC: CP-CHIRASIL DEX CB: 60-0-1-170-5: t1= 41.7 min, t2= 42.9 min. 
1H (NMR) (400 MHz, CDCl3) δ 7.30-7.10 (m, 5H) 5.75 (s, 1H) 5.60 (s, 1H) 2.85-2.75 (m, 

1H) 2 (td, 1H, J= 3.4 Hz and J=10.6 Hz) 1.35-1.25 (m, 4H) 1.20-1.10 (m, 1H) 0.75 (t, 3H, J= 

7.4 Hz). 13C NMR (75 MHz, CDCl3) δ 145.5, 138.6, 128.4, 127.8, 126.2, 118.8, 58.4, 43, 24, 

21.1, 11.9. HRMS (EI + mode) m:z expected: 252.0514  observed: 252.0512 . 

 

1x. Reaction time: 12 h. Product isolated as colourless oil in 36 % 

yield, >99/1  syn/anti ratio, >99/1  SN2'/SN2 ratio with 77 % ee after 

column chromatography on silica gel using 100 % pentane  as 

solvent mixture. ee determined after lithium/bromide exchange and 

quench with water. GC: CP-CHIRASIL DEX CB: 60-0-1-170-5: t1= 42.6 min, t2= 43.4 min. 

Br

Br
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1H (NMR) (400 MHz, CDCl3) δ 7.30-7.10 (m, 5H) 5.25 (s, 1H) 5.22 (s, 1H) 3-2.90 (m, 1H) 

2.25 (td, 1H, J= 3.4 Hz and J=10.6 Hz) 1.76-1.31 (m, 5H) 0.90 (t, 3H, J= 7.4 Hz). 13C NMR 

(75 MHz, CDCl3) δ 146, 138.1, 128.6, 128, 127.5, 126.8, 118.5, 58.3, 42.7, 22.8, 19, 12. 

HRMS (EI + mode) m:z expected: 252.0514  observed: 252.0512 . 

 

Application. 

Into a conditioned Young Valve with Grubbs second generation catalyst (5 mol %) the 

desired catalysis adduct (0.2 mmol) is dissolved into 1 mL of dry and degassed 

dichloromethane. The flask is sealed and heated at reflux for 24 h. After cooling to room 

temperature the solvent is evaporated in vaccuo and the crude material is purified via flash 

column chromatography using pentane (100 %) as eluant (0.5 cm diameter and 6 cm high 

column). 

 

2a. Product isolated as colourless oil in 68 % yield, >99/1  anti/syn ratio 

with 82 % ee after column chromatography on silica gel using 100 % 

pentane as solvent. 1H (NMR) (400 MHz, CDCl3) δ 7.40-7.10 (m, 5H) 

5.75-5.65 (m, 2H) 2.60 (q, 1H, J=7.10 Hz) 2.35-2.25 (m, 2H) 1.60-1.50 

(m, 1H) 1.25 (d, 3H, J=7.1 Hz) 1 (s, 3H). 13C NMR (75 MHz, CDCl3) δ 145.2, 138.3, 129.4, 

128.8, 128.7, 127.7, 127.6, 125.8, 52.6, 48.6, 35.9, 32, 25.5, 16.4. HRMS (EI + mode) m:z 

expected: 186,1409  observed: 186,1410. [α] = +7.8 (c 1.33, CHCl3). 

 

2b. Product isolated as colourless oil in 72 % yield, >99/1  anti/syn ratio with 

84 % ee after column chromatography on silica gel using 100 % pentane as 

solvent. 1H (NMR) (400 MHz, CDCl3) δ 7.40-7.20 (m, 5H) 5.80-5.70 (m, 2H) 

2.8 (q, 1H, J=7.1 Hz) 1.90 (m, 2H) 1.70-1.60 (m, 4H) 1.30 (d, 3H, J=7.1 Hz) 

0.90 (s, 3H). 13C NMR (75 MHz, CDCl3) δ 144.7, 135.4, 129.2, 127.5, 125.9, 

125.8, 48.2, 37.5, 33.7, 25.2, 24.4, 19.1, 15.6. HRMS (EI + mode) m:z expected: 200,1565  

observed: 200,1566. [α] = +8.3 (c 1.33, CHCl3). 
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2c. Product isolated as colourless oil in 67 % yield, >99/1 anti/syn ratio with 

90 % ee after column chromatography on silica gel using 100 % pentane as 

solvent. 1H (NMR) (400 MHz, CDCl3) δ 7.40-7.20 (m, 5H) 5.80-5.70 (m, 

2H) 2.8 (q, 1H, J=7.10 Hz) 1.90-1.60 (m, 8H) 1.30 (d, 3H, J=7.1 Hz) 0.90 (s, 

3H). 13C NMR (75 MHz, CDCl3) δ 144.7, 135.4, 129.2, 127.5, 125.9, 125.8, 

48.2, 37.5, 33.7, 28, 25.2, 24.4, 19.1, 15.6. HRMS (EI + mode) m:z expected: 214,1722  

observed: 214,1722. [α] = +11.2 (c 1.33, CHCl3). 

 

 2d. Product isolated as colourless oil in 75 % yield, >99/1 anti/syn ratio 

with 90 % ee after column chromatography on silica gel using 100 % 

pentane as solvent. 1H (NMR) (400 MHz, CDCl3) δ 7.40-7.10 (m,5H) 

5.80-5.63 (m, 2H) 3.22 ( t, 1H, J= 8.3 Hz) 2.83-2.75 (m, 2H) 1.60-1.50 

(m, 2H) 1 (t, 3H, J=7.4 Hz) 0.70 (s, 3H). 13C NMR (75 MHz, CDCl3) δ 142.2, 139.4, 130.4, 

128.8, 127.9, 127.8, 127.6, 126, 52, 51.7, 37.8, 32.9, 22, 9.5. HRMS (EI + mode) m:z 

expected: 186,1409  observed: 186,1410. [α] = +8.7 (c 1.33, CHCl3). 

 

 

2e. Product isolated as colourless oil in 65 % yield, >99/1 anti/syn 

ratio with 91 % ee after column chromatography on silica gel using 

100 % pentane as solvent. 1H (NMR) (400 MHz, CDCl3) δ 7.40-7.10 

(m,5H) 5.80-5.63 (m, 2H) 3.22 ( t, 1H, J= 8.3 Hz) 2.80-2.75 (m, 2H) 

1.50-1.20 (m, 4H) 1 (t, 3H, J=7.4 Hz) 0.70 (s, 3H). 13C NMR (75 MHz, CDCl3) δ 143.8, 

136.8, 129.2, 127.5, 125.9, 125.5, 45.6, 39.1, 32.6, 26.2, 25.3, 23.5, 8.6. HRMS (EI + mode) 

m:z expected: 200,1565  observed: 200,1566. [α] = +10.6 (c 1.33, CHCl3). 

 

 2f. Product isolated as colourless oil in 62 % yield, >99/1 anti/syn 

ratio with 91 % ee after column chromatography on silica gel using 

100 % pentane as solvent. 1H (NMR) (400 MHz, CDCl3) δ 7.40-7.10 

(m,5H) 5.80-5.63 (m, 2H) 3.22 ( t, 1H, J= 8.30 Hz) 2.85-2.75 (m, 2H) 

1.50-1.10 (m, 6H) 1 (t, 3H, J=7.4 Hz) 0.70 (s, 3H). 13C NMR (75 MHz, CDCl3) δ 143.8, 

136.8, 129.2, 127.5, 125.9, 125.5, 45.6, 39.1, 32.6, 27.4, 26.2, 25.3, 23.5, 8.6. HRMS (EI + 

mode) m:z expected: 214,1722  observed: 214,1720. [α] = +11.1 (c 1.33, CHCl3). 
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