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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, Et20, 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 (ElI 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 pm, 60 A). 1H (300 or
400 MHz) and 13C (75 or 100 MHz) NMR spectra were recorded on Bruker AMX-300 or
400 instrument in CDCI3 and calibrated using residual undeuterated solvent as an internal
reference. Chemical shift (5) are given in ppm relative to tetramethylsilane (0 ppm).
Multiplicity is indicated as follows: s (singlet), d (doublet), t (triplet), g (quartet), m
(multiplet), dd (doublet of doublet), br s (broad singlet). Coupling constants J are reported in
Hz. F-(NMR) is proton decoupled unless stated. Mass spectra (MS) and High resolution
mass spectra (HRMS) were obtained by Electrospray lonisation (ESI) or by electronic impact
(El, 70 eV). Optical rotations were measured at 20°C in a 10 cm cell in the stated solvent;
[o] D values are given in 10-1 deg.cm2 g-1 (concentration ¢ 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 3% mol L5, 1,8 eq RMgBr, ¢
Et,0,-15°C,2-9h

NS >
Br - Z

In a flame-dried Schlenk under N2 atmosphere, the allyl bromide derivative (0.4 mmol) and
the ligand (3 mol %) are suspended in dry Et20 (adjusted to 2.5 ml depending of the Grignard
reagent volume) and cooled to -15°C. A solution of Grignard reagent X M in Et20 (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 Et20 (3 x 3 ml). The combined organic fractions are dried over
Na2S04, 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.

CFH,

la

'H NMR (400 MHz, CDCls) § 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).

3C NMR (101 MHz, CDCl3) & 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).

F NMR (376 MHz, CDCls) -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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[o] = -7.02 (c 1.33, CHCI5)

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

e

1b

'H NMR (400 MHz, CDCl3) & 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).

3C NMR (101 MHz, CDCl3) & 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.

F NMR (376 MHz, CDCls) -61,32.

Yield: 55 %.

94 % ee separated on GC: Hydrodex beta 6-TBDMS: 60-1-170. t1:46,5 min. t2:47,8 min.
[a] =-6.9 (c 4, CHCI3)

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

et

1c
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'H NMR (400 MHz, CDCls) § 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).

13C NMR (101 MHz, CDCls) & 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.

SF NMR (376 MHz, CDCls) -61,26.

Yield: 54 %.

93 % ee separated on GC: Hydrodex beta 6-TBDMS: 60-1-170. t1:56,6 min. t2:57,5 min.
[a] =-7.02 (c 4, CHCl5)

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

ot

1d

'H NMR (400 MHz, CDCl3) & 7.49-7.30, 6.13-6.05(qd,1H, J=11,35 Hz and J=1,58 Hz) 5.52-
549 (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).

13C NMR (101 MHz, CDCl3) & 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.

F NMR (376 MHz, CDCls) -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.

[o] = -27.8 (c 1.85, CHCl5)

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

et

le

'H NMR (400 MHz, CDCl3) & 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) .

3C NMR (101 MHz, CDCls) & 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.

SF NMR (376 MHz, CDCls) -62,08.

Yield: 48 %.

94 % ee separated on GC: Hydrodex beta 6-TBDMS: 60-1-170. t1:42 min. t2:42,8 min.
[a] = -11.8 (c 1.94, CHCI5)

HRMS (El + mode) m:z expected:178,1158 observed:178,1163
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et

1f

'H NMR (400 MHz, CDCl3) § 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).

13C NMR (101 MHz, CDCls) & 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 H2).

SF NMR (376 MHz, CDCls) -64,02.

Yield: 40 %.

84 % ee separated on GC: Hydrodex beta 6-TBDMS: 60-1-170. t1:47 min. t2:48,7 min.
[a] =-26.5 (¢ 1.72, CHCls)

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

ke

19
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'H NMR (400 MHz, CDCls) § 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).

3C NMR (101 MHz, CDCly) 5 145.9, 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.

F NMR (MHz, CDCIs) -60,92.

Yield: 54 %.

88 % ee separated on GC: Hydrodex beta 6-TBDMS: 60-1-170. t1:65,8 min. t2:66,7 min.
[a] =-3 (c 2.16, CHCl5)

HRMS (El + mode) m:z expected:218,1471 observed:218,1470
HRMS (El + mode) m:z expected:192,1314 observed:192,1315

1h

'H NMR (400 MHz, CDCls) § 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).

3C NMR (101 MHz, CDCl3) & 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.

F NMR (376 MHz, CDCl3) & -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.

[o] = -2.4 (c 0.640, CHCI5)

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

1i

'H NMR (400 MHz, CDCls) 5 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).

3C NMR (101 MHz, CDCls) & 140.7, 114.5 (J=1,58 Hz), 86.5, 84.8, 46.2, 42.1, 27.6, 26.8,
25.1,8.2.

FE NMR (376 MHz, CDCls) & -65.

Yield: 60 %.

87 % ee separated on GC: Hydrodex beta 6-TBDMS: 60-1-170. t1:41,2 min. t2:41,8 min.
[a] =-1.80 (c 2.06, CHClI3)

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

1)

'H NMR (400 MHz, CDCl5) & 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 (g,1H, J=9,04 Hz) 3.81 (s,3H) 1.96-1.89 (m,2H) 0.83
(,3H,J=7,48 Hz).

13C NMR (101 MHz, CDCls) 8 159.7, 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.

F NMR (376 MHz, CDCls) & -62.
Yield: 53 %.

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

min.
[o] =-4.8 (c 1, CHCI3)

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

1k

10
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'H NMR (400 MHz, CDCls) § 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 (g,1H, J= 9,02 Hz) 2.40 (s,3H) 2.00-1.92 (m,2H) 0.85 (t,3H, J=7,48 Hz).

3C NMR (101 MHz, CDCl3) & 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.

F NMR (376 MHz, CDCls3) & -61.99.

Yield: 60 %.

95 % ee separated on GC: Hydrodex beta 6-TBDMS: 60-1-170. t1:49,8 min. t2:50,1 min.
[a] =-9.3 (c 2.66, CHCI3)

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

Cl

1l

'H NMR (400 MHz, CDCl5) § 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).

3C NMR (101 MHz, CDCls) & 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.

F NMR (376 MHz, CDCl3) & -62.11.

Yield: 42 %.

11
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94 % ee separated on GC: Hydrodex beta 6-TBDMS: 60-1-170. t1:70, 6 min. t2:71, 8 min.

[o] = -7.03 (c 1.56, CHCI5)

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

Im

'H NMR (400 MHz, CDCls) § 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).

3C NMR (101 MHz, CDCl3) & 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.

F NMR (376 MHz, CDCl3) & -67.

Yield: 60 %.

18 % ee mesured using SFC.
[a] =-1.50 (c 2.18, CHClI,)

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

Catalysis adducts.

12
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5 3% mol L, 1,8 eq RMgBr,
R Et,0,-15°C,2-9 h R

R1)\/\B > R1M

r

R?=CF3,CF,H

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 CF,H) are suspended in dry Et20 (adjusted to 2.5 ml
depending of the Grignard reagent volume) and cooled to -15°C. A solution of Grignard
reagent X M in Et20 (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 Et20 (3 x 3 ml). The combined organic
fractions are dried over Na2S04, 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.

F30/</

1n

'H NMR (400 MHz, CDCls) & 7.38-7.22 (m,5H) 6.00-5.92 (g,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).

3C NMR (101 MHz, CDCls) & 141.7, 136.40, 128.5, 126.0, 118.0, 46.5 (J=24,07 Hz), 36.1,
29.9, 16.2, 16.2.

FENMR (376 MHz, CDCIl3) 6 85.54.
Yield: 80%.

79 % ee separated on GC: Hydrodex beta 3P: 60-1-170. t1:47 min. t2:47,6 min.

13
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[o] = 26.6 (c 1.50, CHCl5)

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

1o

'H NMR (400 MHz, CDCls) § 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).

13C NMR (101 MHz, CDCl3) § 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.

YF NMR (376 MHz, CDCls) & 37.07(dd, J=90,58 Hz and J=275 Hz) “*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.
[a] =-3.3 (c 1.16, CHCIy)

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

14



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

Fluorinated ketone.

1) HCINH(OMe)Me,
CFH,  iPrMgCl, THF 0

s

EO" "0 2 RMmgBr
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 NH4CI, 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.

RMgBr,Et,0 0

CFH.CN - F\)J\R

10 % HCI

Method B : For aryl and alkyl Grignard.

To a solution of fluoroacetonitrile (5 mmol,1 eq) in 30 mL of dry Et20 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 % HCI solution, extracted two times with
Et20, dried over sodium sulfate and concentrated in vacuo. The crude product is purified on

Si02 chromatography to afford compounds as slightly yellow oil.

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

15
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0O

oy om

2a

'H NMR (400 MHz, CDCl3) § 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).

3C NMR (101 MHz, CDCl3) & 208.9, 208.8, 85.3, 83.5, 46.7, 28.3, 26.0.
F NMR (376 MHz, CDCls) & -65.77.

Yield: 50 % using Method B.

0]

@M CFH;

'H NMR (400 MHz, CDCls) § 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).

2b

13C NMR (101 MHz, CDCl3) & 206.3, 140.4, 128.6, 128.3, 126.3, 86.0, 84.1, 39.9, 28.7, 28.7.
F NMR (376 MHz, CDCl3) & -65.71.

Yield: 55 % using Method B.

Cl

2C

'H NMR (400 MHz, CDCl3) & 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).

16
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3C NMR (101 MHz, CDCl3) 5 140.8, 132.2, 129.5, 84.7, 82.8.
F NMR (376 MHz, CDCls) & -67.82.

Yield: 48 % using Method A.

2d

'H NMR (400 MHz, CDCls) & 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).
13C NMR (101 MHz, CDCl3) & 209.4, 209.3, 85.1, 83.2, 46.4, 27.9, 25.9, 25.6.

F NMR (376 MHz, CDCl5) & -68.86.
Yield: 52 % using Method B.

Diflluorinated ketone
_\_\ )

N
0 TiCl,, nButylamine I Selecfluor, Na,S0, .
©)J\ Et,0, 0°C O)\ CH,CN, reflux ovemight F

Titanium chloride (1M in dichloromethane,1 eq) was added dropwise to a mixture of
acetophenone (1eq,15 mmol) and nbutylamine (3eq) in dry Et,O 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 HCI. 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.

0 NaH, Phosphonoacetate \)I
Pl Feg

THF, O°C

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
NHA4CI, 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.

. CO,Et

Cl

3a

'H NMR (400 MHz, CDCl3) & 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 (9,2H,J=7,21 Hz) 1.31 (t,3H,J=7,15 Hz).
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3C NMR (101 MHz, CDCl3) & 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.

F NMR (376 MHz, CDCls) & -55.28.

Yield: 55 %.

EtO,C
©/\J\/
F

'H NMR (400 MHz, CDCl3) & 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).

3b

3C NMR (101 MHz, CDCl3) & 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.

F NMR (376 MHz, CDCls) & -63.27.

Yield: 65 %.

EtO,C

oy

3c
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'H NMR (400 MHz, CDCls) & 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).

3C NMR (101 MHz, CDCl3) & 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.

F NMR (376 MHz, CDCls) & -61.87.

Yield: 57 %.

EtO,C

3d

'H NMR (400 MHz, CDCls) & 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).

3C NMR (101 MHz, CDCl;) & 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.

F NMR (376 MHz, CDCls) & -62.56.

Yield: 50 %.

MeO

EtO,C

3e
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'H NMR (400 MHz, CDCls) & 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 (5,3H) 1.36-1.32 (t,3H,J=7,15 Hz).

3C NMR (101 MHz, CDCls) & 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.

YF NMR (376 MHz, CDCl3) & -54.62.

Yield: 62 %.

CO,Et

3f

'H NMR (400 MHz, CDCl3) § 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).

3C NMR (101 MHz, CDCl3) & 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.

F NMR (376 MHz, CDCls) § 45.84.

Yield: 49 %.

X COoEt

39
'H NMR (400 MHz, CDCls) & 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.

CO,Et 2,4 eq DIBAL-H \/f
F\)i toluene,-78°C F R

R

The ester (leq) 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.

OH

4a

'H NMR (400 MHz, CDCls) § 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,0H).

3C NMR (101 MHz, CDCl;) & 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.

F NMR (376 MHz, CDCl3) & -52.50.

Yield: 88 %.
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MeO |

4b

'H NMR (400 MHz, CDCl3) & 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).

3C NMR (101 MHz, CDCls) & 159.7, 140.9, 136.6 133.80, 129.6, 118.7, 113.2, 112.1, 80.4,
78.8, 58.9, 55.2.

F NMR (376 MHz, CDCl3) & -46.14.

Yield: 90 %.

4c

'H NMR (400 MHz, CDCls) § 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).

3C NMR (101 MHz, CDCls) & 143.1, 128.6, 80.7, 79.1, 59.0, 43.0, 32.2, 26.8, 26.3.
F NMR (376 MHz, CDCls) & -47.94.

Yield: 91 %.
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Cl

4d

'H NMR (400 MHz, CDCl3) § 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).

13C NMR (101 MHz, CDCl5) § 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.

F NMR (376 MHz, CDCls) & -46.94.

Yield: 85 %.

de

'H NMR (400 MHz, CDCls) § 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).

3C NMR (101 MHz, CDCls) & 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 %.

OH

4f
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'H NMR (400 MHz, CDCl;) & 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).

3C NMR (101 MHz, CDCl3) & 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.

F NMR (376 MHz, CDCl5)  50.13.

Yield: 81 %.

OH

49

'H NMR (400 MHz, CDCl3) § 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.
OH
vﬁ PPh,,CBr,
| |
F R CH,CN F R

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

5a

'H NMR (400 MHz, CDCl3) § 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).

3C NMR (101 MHz, CDCl3) & 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.

F NMR (376 MHz, CDCls) § 52.69 ..
Yield: 89 %.

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

Br

5b

'H NMR (400 MHz, CDCls) § 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).

13C NMR (101 MHz, CDCl3) § 143.6, 143.5, 124.8, 124.7, 80.2, 78.5, 45.1, 45.0, 31.3, 27.4,
25.0.

9F NMR (376 MHz, CDCl3) & -51.69 .
Yield: 80 %.

HRMS (EI + mode) m:z expected:220,0263 observed:220,0264
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MeO ™
Br

5c

'H NMR (400 MHz, CDCls) § 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).

3C NMR (101 MHz, CDCl3) § 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.

F NMR (376 MHz, CDCl3) & -48.41.
Yield: 86 %.

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

Br

5d

'H NMR (400 MHz, CDCls) & 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).

3C NMR (101 MHz, CDCl3) & 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.

FENMR (376 MHz, CDCl3) 6 -51.19.
Yield: 92 %.

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

Cl

5e

'H NMR (400 MHz, CDCls) & 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).

3C NMR (101 MHz, CDCls) & 138.2, 138.1, 137.3, 137.3, 134.5, 129.7, 129.6, 129.0, 127.9,
79.5,77.8, 26.6.

F NMR (376 MHz, CDCl5) § -49.13 .
Yield: 73 %.

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

Br

5f

'H NMR (400 MHz, CDCls) § 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).

3C NMR (101 MHz, CDCl3) & 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.

F NMR (376 MHz, CDCls) & -48.46.
Yield: 80 %.

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

59

'H NMR (400 MHz, CDCl3) § 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).

3C NMR (101 MHz, CDCl3) & 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.

¥FENMR (376 MHz, CDCl3) & 49.88.
Yield: 70 %.

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

Br

5h
'H NMR (300 MHz, CDCl3) & 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).

F NMR (376 MHz, CDCl3) & -48.66.
Yield: 81 %.

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

1c
File :C:\MSDChem', 2 \DATA\GRAG699R .D
Operator G
hoquired : 22.03.2012 03:29:18 PM using AcgMethod Fe0-1.M
Instrument : GC CHIRAL

Sample Mame: GRAES9R
Misc Info
Vial Number: 3

1

5550 5600 5650 57.00 5750 5300 5850 59.00 59.50 6040

Data Path : C:\MSDChem‘2'DATA\
Data File : GRAG99R.D
Signal(s) : FID1A.CH

Aog On : 22.02.2012 02:29:18 BPM
Sample : GRAGE99R

Misc :

ALS Vial : 3 Sample Multiplier: 1

Integration File: events.e

Method : C:\MSDCHEMY424METHODS\F&0-1.M

Title

Signal : FID1A.CH

peak R.T. Start End PE peak peak peak % of
# min min min TY helght area ¥ max. total
1 56.614 56.351 56.912 M 188793 189325991 100.00% 50.505%
2 57.514 57.185 G57.792 M 185469 18556938 98.00% 49.495%

sum of corrected areas: 37492929
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56.20 56.40 56.60

56.80 57.00 57.20 57.40 57.60 57.80 5800 58

Data Path
Data File
Signal (s)
Lcg On
Sample
Misc

ALS Vial

Integration

Method
Title

Signal

peak R.T.
# min

C:\MSDChem"\ 2 \DATR\
GRRE%8.D

FIDIA.CH

22.03.2012 06:10:16 PM
GRLESE

1 Sample Multiplier: 1

File: event

w

C:\MSDCHEM\2\METHODS\F60-1.M

FIDIA.CH
Start End P peak peak peak % of
min min TY height area % max. total
56.370 56.972 M 236659 23947853 100.00% 96.272%
57.346 57.682 M 9346 8927279 3.87% 3.728%
Sum of corrected areas: 24875131

31



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

et

File :C:\MEDChem', 2\ DATA\gra720.D
Operator : DG
Acquired : 03.04.2012 07:00:28 PM using AcgMethod Fe0-1.M
Instrument : GC CHIRAL
Sample Name: gra720
Misc Info
Vial Number: 5
47.05 48.74
77— T[T
47.00 47.50 48.00 48.50 45.00 49.50
Data Path : C:\MSDChem'2\DATA\
Data File : gra720.D
Signal(s) : FID1A.CH
Lcg On : 03.04.2012 07:00:28 PM
Sample : gra720
Misc :
ALS Vial =: & Sample Multiplier: 1
Integration File: events.e
Method : C:\MSDCHEM‘\2\METHODS'F&0-1.M
Title
Signal : FID1A.CH
peak R.T. Start End PE peak peak peak 5 of
-3 min min min TY height area % max. total
1 47.051 46.828 47.551 M 31724 3602740 99.89% 49.972%
2 48.737 48.554 49.091 M 32764 3606805 100.00% 50.028%
Sum of corrected areas: 7209544
File :C: \MEDChem" 2\DATA\gra721c.D
Operator : dm

Aogquired : 05.04.2012 01:35:03 PM using AcgMethod Fe0-1.
Instrument : GC CHIRAL
Sample Name: gra7z2lc
Misc Info

Vial Number: &
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48.76

165.80 47.00 4720 4740 4760 4780 4800 4820 48540 4560 4580 49.00 4920 4

Data Path
Data File
Signal (s)
Lcg Cn
Sanples
Mizc

BLS Vial

Integration

Me=thod
Title

Signal

C:\MSDChem\ 2 \DATL"
gra7Zlc.D
FIDIA.CH
05.04.2012
gra7Zlc

01:35:03 PM

c

P

Sample Multiplier: 1

File: =vent

=

i

C:\MSDCHEM\Z2\METHODS \F&0-1.

FIDIA.CH
Start End PE peak peak peak %z of
min min TY height area ¥ max total
46.837 47.392 M 22871 3389925 100.00% 91.772%
48,614 48,8928 M 3064 303920 B.97% 8.228
Sum of corrected areas: 3693846
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et

le

File :C: \MEDChem' 2\ DATA\GRAEE8R1.D
Operator : DG
Acquired : 28.02.2012 09:20:02 AM using AcgMethod F60-1.M
Instrument : GC CHIRAL
Sample Name: GRRE58R1
Misc Info
Vial Number: 1

42.01 4281

\
\

| \

JANAN

41.80 42.00 42.20 42.40 4260 42.80 43.00 4320

Data Path : C:\MSDChem'\2'\DATA\
Data File : GRAGEESR1.D
Signal(s) : FID1A.CH

Lcg On : 28.02.2012 059:20:02 AM
Sample : GRAES8R1

Misc :

ALS vial : 1 Sample Multiplier: 1

Integration File: events.e

Method : C:\MSDCHEM\2\METHODS\F&0-1.M
Title
Signal : FIDIA.CH
peak R.T. Start End PE peak peak peak 3 of
# min min min TY height area $ max. total
1 42.014 41.749 42.407 M 62431 7321395 99.51% 49.877%
2 42,807 42.555 43.257 M 63557 7357410 100.00% 50.123%
Sum of corrected areas: 14678805
File :C: \MSDChem' 2\DATA\GR716R .D
Operator : DG
Acquired : 02.04.2012 04:07:51 PM ueing AcgMethod FE0-1-1320.M
Instrument : GC CHIRAL

Sample Name: GR716C
Misc Info
Vial Number: 1
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R LRSI PRI NS SN SN T
1.80 4190 4200 4210 4220 4230 4240 4250 4260 4270 4280 4290 4300 43

Data Path : C:\MSDChem\2\DATE\
Data File : GR71éR.D
Signal(s) : FIDIA.CH

Lcg On : 02.04.2012 04:07:51 BM
Sample : GR7lecC

Misc :

RALS Vial = 1 Sample Multiplier: 1

Integration File: events

Method : C:\MSDCHEMA\Z\METHODS\F&0-1.M
Title :
Signal : FIDIA.CH

peak R.T. Start End ¥  peak peak peak z of
# min min min TY height area £ max. total
1 41.998 41.777 4Z2.468 M 199461 23943132 100.00% 97.077%
2 42.859 42.896 43.028 M 6980 720860 3.01% 2.923%

Sum of corrected areas: 24663992
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ke

19

File :C:\MSDChem\ 2\ DATA\GRAT04R.D

Operator LH

Aoquired 23.02.2012 09:45:20 PM using AcgMethod Fe0-1.M
Instrument GC CHIRAL

Sample Name:
Misc Info
Vial Number:

6583

\

GRAT04R

3

66.70

/|

T
66.00

L S R N
66.50 £7.00 67.50

i
65.50
Data Path C:\MSDChem'\ 2\ DATA"
Data File GRATO04R.D
Signal (s) FID1A.CH
Acg On 23.03.2012 09:45:30 BM
Sample GRATO4R
Misc
ALS Vvial 3 Sample Multiplier: 1
Integration File: events.e
Method C:\MSDCHEM' 2"METHODE\F&0-1.M
Title
Signal FID1A.CH
peak R.T. Start End PK peak peak peak % of
# min min min TY height area % max. total
1 65.828 65.552 €66.088 M 251864 25083260 99.35% 49.838%
2 66.698 66.453 £7.010 M 251410 25246231 100.00% 50.162%
Sum of corrected areas: 50329491
File :C: \M8DChem' 2\DATA\gra719.D
Operator DG
LAeoquired 03.04.2012 03:04:54 PM using AcgMethod F&0-1.M
Instrument GC CHIRAL

Sample Name:
Misc Info
Vial Number:

gra7l®

4

36



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

66.74

A

T T T T T T T T
65.60 65.80 66.00 66.20 66.40 66.60 66.80 67.00

Data Path : C:\MSDChem\Z\DATE)\
Data File : gra7l%.D
Signal(s) : FIDIA.CH

Lcg On : 03.04.2012 03:04:54 PM
Sample : gra’ll®

Misc :

ALS Vial : 4 Sample Multiplier: 1

Integration File: events.e

Method : C:\MSDCHEM\2\METHODS\F&0-1.M
Title
Signal : FIDIA.CH
peak R.T. Start End ¥  peak peak peak %z of
& min min min TY height area % max. total
1 £5.852 &€5.597 €8.205 M 85301 BSe7e40 100.00% 94.023%
2 66.735 €6.386 66.898 M 6181 544¢6¢0 ©.36% 5.977%
Sum of corrected arsas: 9112300
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et

File :C: Y\ M2DChem', 2\ DATA\GRATO2R.D
Operator : LH
Acquired : 23.03.2012 05:50:06 PM using AcgMethod FE0-1.M
Instrument : GC CHIRAL
Sample Name: GRATOZR
Misc Info
Vial Number: 1
46.52 47.45
|
ﬂ (
|
| |
/| (
[
i } |
L
/ |
e e e L e T AL B e e
0 46.50 47.00 47.50 456.00

Data Path : C:\MS8DChem\Z“DATA\
Data File : GRATO0Z2R.D
Signal(s) : FID1A.CH

Leg On : 23.03.2012 05:50:06 PM
Sample : GRATOZR

Mise :

ALS Vvial = 1 Sample Multiplier: 1

Integration File: events.e

Method : C:\MSDCHEM‘\2%“METHODS\F&0-1.M

Title :

Signal : FID1A.CH

peak R.T. Start End PE peak peak peak % of
# min min min TY height area % max. total
1 46.523 46.315 46.869 M 202707 21544308 100.00% 50.159%
2 47.449 47.175 47.859 M 202276 21407853 99.37% 49.841%

Ssum of corrected areas: 42952162

File :C:\MSDChem", 2 \DATA\gra794.D

Operator : dm

Roquired : 25.05.2012 01:14:22 PM using AcgMethod F&0-1-1320.M
Instrument : GC CHIRAL

Sample Name: gra794

Mige Info

Vial Number: 7
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/ \
/ 4748
/ N

LR LU UL LA S LU UL NULALALN DAL FLSRLSLIN SN DAL N SLRLILN SN I B
46.30 46.40 4650 46.60 4670 46.60 46.90 47.00 4710 47.20 47.30 47.40 4750 4760 4770 47.8(

Data Path C:\MSDChem\ 2\ DATA\

Data Fils gralod.D

Signalis) FIDIA.CH

Acg Cn 253.03.2012 01:14:23 BM
Sample gra7isd

Misc

BLS vial 7 Sample Multiplier: 1

Integration File: events.e

Method C:\MSDCEEM\2\METHODS\F60-1.M

Title

Signal FIDIA.CH

peak R.T. Start PK peak peak peak % of
# min min TY height area % max total
1 £6.535 46.2%8 47 M 431873 48337400 100.00% 96.755%
2 47,480 47.31% 47 M 16756 1621136 5% 3.245%

5
corrected aresas:
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CFH,
=
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File :C: \MSDChem', 2 \DATA\GRRE9ER.D
Operator : DG
Acquired 21.02.2012 05:53:25 PM using AcgMethod BOTH.M
Instrument : GC CHIRAL

Sample Name: GRA69ER
Mise Info -
Vial MNumber: 1

36.10

T T T T T T T T T T T T
i5.90 36.00 36.10 36.20 35.30 36.40 36.50 3660 36.70 36.80 36.90 37.C

File :C: \MSDChem', 2 \DATA\CRAT1E.D

Operator : DG

Aoquired 02.04.2012 09:27:08 AM ueing AcgMethod F&0-1.M
Instrument : GC CHIRAL

Sample Name: GRA71S
Misc Info
Vial Number: 7

40



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

Data

Path : C:\MEDChem\2.DATAM
Data = : GRAESSR.D
Signal(s) : Signal #l: FIDLA.CE Signal #2: FIDZB.CH
Recg On : 21.03.2012 05:53:25 PM
Sample : GRAEZSR
Misc H
ALS Vial = 1 Sample Multiplier: 1
Integration Fils signal 1: events. s
Integration File signal 2Z: eventsZ.e
Method : C:\MSDCHEM\Z\METHODS\F&0-1.M
Title
Signal #1 : F
peak R.T. Start End peak peak % of
3 min min nin area % max. total
1 36.105 35.873 36.3€9 ) 80€ 100.00% 50.007
2 36.58 36.385 36.510 M 40040 5531 995.57% 45.9593%
Sum of corrected areas: 82&6033¢
3%%;
| \
| |
| Y
| |
|
\
.
|
|
| \
’ 1
| |
| \
| \
|
| ‘~
\
| i
| i
\
! \
! |
f \
| \
f \
|
|
£
36.00 |
/
/
3570 3580 3590 3600 3610 3620 3630 3640 3650 3660 3670 3680 3690 37.00
Data Path C:\MSDChem\Z\DATE\
Data File GRAT15.D
Signal (=) FID1A.CH
Acg On 02.04.2012 09:27:08 RM
Sanple GERRT1S
Misc
BLLS Vial Sample Multiplier: 1
Intsgration File: events.e
Method C:\MSDCHEM\Z\METHODS\F60-1.M
Title
Signal FIDIA.CH
peak R.T Start End PE  peak eak peak % of
# min min min TY height area % max tota
1 36.001 35.829 3e.180 M 13e0g 1418320 7.97% 7.385
2 36.374 36.211 3e8.9l1e M 128250 7787077 100.00% 92.6el5
Sum of corrected 5 192035396
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File :C: \MSDChem\ 2\DATA\GRATTER.D
Operator : DG
Aequired : 16.05.2012 06:16:15 PM using AcgMethod F&0-1.M
Instrument - GC CHIRAL
Sample Name: GRATTSR
Misc Info
Vial Number: 5
4984 50.13

(=T

Data Path
Data File
Signal (=)

Method : C:\MSDCHEM\Z\METHODS“\F&0-1.M
Title :
Signal FIDIA.CH
peak R.T. Start
# min min
1 49.838 49.637
2 50.133 49.%8¢
File :C:\MSDChem', 2\DATA\GR777.D

Operator : DG

Required : 18.05.2012 01:27:332 PM using RogMethod Fe0-1.

Instrument : G2 CHIERAL
Sample Name: GR777

Misc Info

Vial Mumber: &
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49.81

| 0.12
f

[RO— -

00 19.50 50.00 50.50 5100 51
Data Path : C:\MSDChem\2\DATAZ\
Data File GR777.D
Signal (s) FID1A.CH
Ecg On 18.05.2012 01:27:33 BEM
Sample GR777
Misc
BLS Vial 5 Sample Multiplier: 1

Integration

Method
Title

Signal

File: evants.s

C:\MSDCHEM\Z2\METHODS\F60-1.M

FIDIE.CH
Start End ¥  peak peak peak
min min TY height area % max.
4 30.069 M 1612
5 79 30.303 M 58

Sum of correct
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Cl
File : C:\MSDChem', 2\ DATAYGRATTOR.D
Operator : DG
Raguired : 14.05.2012 01:14:02 PM using AcgMethod F&0-1.M
Instrument : GC CHIRAL

Sample Name: GRAT70OR
Miszec Info
Vial Number: 3

70.60 71.81

T
00 70.5

L e I AL e o o
71.00 7150 7200 7250

Data Path : C:3\MSDChem'2DATALY
Data File : GRAT70R.D
Signal(g) : FID1A.CH

Acg On : 14.05.2012 01:14:02 BPM
Sample : GRATTOR

Misc :

ALS Vial : 3 Sample Multiplier: 1

Integration File: events.e

Method : C:\MSDCHEM‘2\METHODSWF&0-1.M
Title
Signal : FID1A.CH
peak R.T. Start End PE  peak peak peak % of
# min min min TY height area % max. total
1 70.604 70.377 71.195 M 227617 24327168 100.00% 50.082%
2 71.811 71.562 72.450 M 228735 24247624 99.67% 45.918%
Sum of corrected areas: 48574792
File :C: \MSDChem\ 2 \DATA\GRA781.D
Operator : DG
Acquired : 19.05.2012 12:36:33 PM using RcgMethod Fe0-1.M
Instrument : GC CHIRAL

Sample Name: GRA7S81
Misc Info
Vial Number: 5
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J

\
N

71.87

70.4070.6070.8071.00 71.2071.4071.6071.80 72.00 7.

Data Path :

Data File
Signal(s)
Acg Cn
Sample
Misc

LLS Vial

C:\MSDChem'\ 2\ DATE\
GRARTE1.D

FIDIE.CH

19.05.2012 12:36:33 PM
GRAT7B1

5 Sample Multiplier: 1

Integration File: events.e

Method
Title

Signal

C:\MSDCHEM\2\METHODS\FE0-1.M

FIDIE.CH
Start End PK  peak eak peak % of
min min TY height area % max. total
70.3%6e T0.94%5 M 13€235 136135859 100.00% 97.07Z2%
71.722 72.018 M 4382 410606 3.02 2.928%
cted ar

Sum of correc
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F
MeO =
File :C:\Ma8DChem'\ 2\ DATA\DGE749.D
Operator DG
Acocquired 02.05.2012 05:29:22 PM using RogMethod F85-120.M
Instrument GC CHIRAL

Sample Name:
Misc Info
Vial Number:

DGE749

5

14717 14810

Af
a

| |

P P
\ \

Coy

1 I 1
[4&.00

Data Path
Data File
Signal(g)
Leog On
Sample
Misc

ALS Vial

1 | T
147.00

T | 1 1 | 1 1 | 1 1
148.00 149.00 150.00

C:\MSDChem' 24 DATA\
DG749.D

FID1A.CH

02.05.2012 05:29:22 PM

DG749

5 Sample Multiplier: 1

Integration File: events.e

Method
Title

Signal

peak R.T.
=3 min
1147.165
2148.102

File
Operator
Aegquired

Instrument

C:\MSDCHEM\2\METHODS F&60-1.M

FID1A.CH

Start End PE peak peak peak % of

min min TY height area % max. total
146.633 147.728 M 112487 28687320 100.00% 50.851%
147.752 148 .883 M 107944 27727626 96.65% 49.149%

Sum of corrected areas: 56414946

:C:\MSDChem' 2\DATA\GRA757.D
: LH

04.05.2012 02:55:35 PM using AcqgMethod F85-120.M
GC CHIRAL

Sample Name: GRAT57

Misc Info

Vial Number: 3
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147.27

L L L RULL L R UL B
00 14650 14700 14750 148.00 14850 14

Data Path : C:\MSDChem'\Z\DATL"

Data Fils : GRATZ7.D

Signal(s) : FIDIA.CH

Bcg On : 04.05.2012 02:55:35 EM
Sample : GRATST

Misc :

RLS Vial @ 3 Sample Multiplier: 1

Integration File: svents.s

Method : C:A\MSDCHEMAZ\METHCDS\FE0-1.M

Title

Signal : FIDIA.CH

peak R.T. Start End PK peak peak peak % of
# min min min TY height area ¥ max. total
1147 .272 14e.746 147.849 M 25192 6074322 100.00% B82.660%
2148.257 147.853 148.631 M 5198 1274281 20.98% 17.340%

Sum of corrected areas: 7348602
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File : C: Y\MSDChem", 2\ DATAYGRAT24.D
Operator DG
Aogquired 21.04.2012 05:41:24 PM using AcgMethod F&e0-1.M
Instrument GC CHIRAL
Sample MName: GRAT724
Misc Info
Vial Number: 1
31.07

30.31

NS e I e e e
9.680 3000 30.20 3040 30.60 30.80 3100 3120 3140 3160 31.80

Data Path
Data File
Signal (g)
Acg On
Sample
Misc

ALS Vial

Integration File:
: C:\MSDCHEM\2\METHODS\F&0-1.M

Method
Title

Signal

peak R.T.
# min

1 30.211
2 31.071

: C:\MSDChem\ 2\ DATA"
: GRAT24.D

: FID1A.CH
: 21.04.2012 05:41:34 PM

: GRAT34

1 Sample Multiplier: 1

eventes.e

: FID1A.CH
Start End PE peak peak peak 3 of
min min TY height area % max. total
30.0652 20.790 M 327469 6502717 92.70% 48.107%
30.816 31.953 M 37977 7014506 100.00% 51.893%
13517223

Sum of corrected areas:
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3035 f

L PN FLL A DAL SN SN BRI UL BRI SN SN BN UL
0 30.00 30.20 30.40 30.60 30.80 31.00 31.20 3140 3160 31.60 32.00 3220 3

Data Path : C:\MSDChem\Z\DATL"
Data Files : GRAT48CAT.D
Signal(s) : FIDIA.CH

Lcg On : 04.05.2012 06:25:40 BEM
Sample : GRATV4GCAT

Misc :

RLS Vvial : 4 Sample Multiplier: 1

Integration File: events.s

M=thod : C:\MSDCHEMA\Z2YZMETHODS\Fo(0-1.M
Title
Signal : FIDIA.CH
peak E.T. Start End FE  peak peak peak z of
# min min min TY height area % max total
1 30.346 30.1e3 30.600 M 2810 40102¢ 5.059% 4.845%
2 31.058 30.811 31.847 M 50107 TETE2ZT9 100.00% O85.155%
Sum of corrected areas 2277305
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File : C: \MSDChem\ 24 DATA\GRATS4RAC.D
Operator : DG

Aogquired : 03.05.2012 01:04:09 PM using AcgMethod Fe0-1.M
Instrument : GC CHIRAL

Sample MName: GRATE4RAC

Misc Info

Vial Number: 1

T T T T T T T T T T T T T T T T
90 41.00 41.10 4120 4130 4140 4150 4160 4170 4180 41.90 4200 4210 4220 4230 4240

Data Path : C:\MSDChem\2\DATAY\
Data File : GRATS4RAC.D
Signal(s) : FID1A.CH

Acg On : 03.05.2012 01:04:09 PM
Sample : GRATGS4RAC

Migsc ]

ALS Vial : 1 Sample Multiplier: 1

Integration File: events.e

Method : C:\MSDCHEM\Z\METHODS\F&0-1.M

Title ]

Signal : FID1A.CH

peak R.T. Start End PK peak peak peak % of
# min min min TY height area % max. total
1 41.285 41.034 41.621 M 292728 40567478 100.00% 50.128%
2 41.817 41.643 42.324 M 281451 40360297 99.49% 49.872%

Sum of corrected areas: 80927775
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File
Operator
Acquired
Instrument

Sample Name:

Migc Info

Vial Number:

:C: \MSDChem\, 2 \DATA\GRATE6.D
: LH

L

04.05.2012 08:23:30 PM using ReogMethod FE0-1.M

GC CHIRAL
GRATS6

5

41.41 / \

T T T T T T T T T T T T
4120 4130 4140 4150 4160 4170 4180 4190 4200 4210 4220 4230

T
424

Data Path
Data File
Signal(s)
Acg Cn
Sample
Misc

ALS Vial

Integration

C:\MSDChem\Z\DATE)

GRR756.D

FIDIA.CH

04.05.2012 08:23:30 PM
GRAT56

5 Sample Multiplier: 1

File: events.e

Method C:\MSDCHEM\Z2\METHODS\F&0-1.M
Title
Signal FIDIA.CH
peak R.T. Start End ¥ peak peak
* min min min TY height £ max
1 41.410 41.223 41.612 M 3317 396612 7.05%
2 41.923 41.89%7 42.411 M 44131 5626450 100.00%
Sum of corrected areas: 602308
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et

1d

8043

— — — — — —
77.00 78.00 79.00 80.00 81.00 820

Data Path C:\MSDChem'\ Z\DATA\

Data File
Signal(s)
Acq On
Sample
Misc

ALS Vial

Integration

GRAGITR.D
FIDIA.
22.03.

GRRG6ITR

2 Sample Multiplier: 1

File: events.e

Method C:\MSDCHEM\2\METHODS\F&0-1.M

Title

Signal FIDIA.CH

seak ER.T Start End PK  peak peak peak % of
# min min min TY height area % max total
1 78.323 78.082 78.701 M 69412 7299932 97.79% 49.441%
2 80.428 80.200 80.831 M 71813 7465111 100.00% 50.559%

Sum of corrected areas 14765043
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733

E0.41

T T T T T T T T T T
7720 7A.00 TES0 79.00 VRS0 8000 2050 B1.00 8150 8200

Data Path
Data File
Signal (=)
Acg On
Sample
Misc

RLS Vial

Integration

Method
Title

C:\MSD
dga©97
FIDIA.
30.05.
dgac97

Chem\ 2\DATA\

.D

CH

2012 06:01:32 PM

6 Sample Multiplier: 1

File:

events.e

C:\MSDCHEM\ 2\METHODSYF60-1.M

CH
End PK peak peak peak
min TY height area % max
78.692 M 54488 5816899 100.00%
80.633 M 3336 327183 5.62%
Sum of corrected areas: ©144083
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1o

Data File C:%HPCHEMY\3%\DATA,DG\DGE042.D Sample Hame: DEE042

Injection Date
Sample Name
Acg. Operator

Location : Vial 3
Inj : 1
Inj Volume : 1 pl

Acg. Methed 1 C:ZWHPCHEM'\ Z\METHCDE%60-100.M
Last changed : O7-Jun-12 7:01:32 PM by LH
(modified after leoading)
Znalysis Method : C:‘\HPCHEM'\Z\METHCDS%S0-30.M
Last changed r lé—Jun-12 Z:38:14 PM by NG
{modified after lecading)

FID A, (DEDE2042.0)
b=~
pa | 3
i o
1 i
1 I
1 4
4.5 i
4 i |
34 |
23,5
i |
33
] r M,
B Py R—p——— . e o
et i e T L
ike 1ba 130 1ka 134 mir]
rea Percent Re
Socrted By H Signal
Multiplier H 1. 0000
Dilution ! 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: FID1 &,

Peak BetTime Type Width Area Height Brea
#* [min] [min] [pA*s] [pA] %
|

1 131.8498 MF 0.69091 86.27142 2.056 48. 36823
2 132,039 FM 0.6983 52, 09201 2.19803 51.&3167
Totals : 17 G343 4. 25476

Results cbtained with enhanced integrator!

*#% End of Report ***

Instrument 3 lé-Jun-12 2:42:13 FM NG Fage 1 of 1
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Data File C:‘\HPCHEM\3%DATA\GRAS13.D Sample MName: GRAE1Z
Injection Date : 1l2-Jun-12 S:16:35 PM Seg. Line : 2
Sample Name 1 GRAELZR Location 1 Wial 3
Acg. Operateor : Dz Inj : 1

Inj Volume : 1 pl

Acqg. Method : C:\HPCHEM\3\METHCDS460-120.H
Last changed : 11-Jun-12 4:13:50 PM by MT
Bpnalysis Method : C:“HPCHEM\3\METHCOD3'.S50-30.M
Last changed 1 lé-TJun-12 Z2:38:14 PM by NG

{modified after lecading)
FICT A, (GRASTIE

PA

121,980

L
]

e
r
1

40

a8

38

a2

[ (=]
== =

[ =]
-]

I 1&6 I I I 1éEI I I I 1&»0 I I I 1&2 I I I 1&14 I miry

Area Percent Report

Scrted By H Signal
Multiplier H 1.0000
Dilution H 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: FID1 &,

FPaak BetTime Iype Width Area Height Araa
#  [min] [min]  [pA*s] [BR] %
—_—— | —————— |——] = |- | ——————— |-
1 130,964 MF d.5512 20,48037 6.19291e-1  2.58208
2 121,980 FM Q.7823  T72, 38878 16. 43220 97, 41682
Totals T9Z. 88715 17.0545%
Result=s cbtained with enhanced integrator!
*** End of Report ***
Instrument 2 lé-Jun-12 2:44:39 FM HG Page 1 of 1

57



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

CFH,
/
la
gr715p2/10
PROTON CDCI3 u guest 1
|
! F
| r |
I L
e T T T
2 g 9 | 5
i - ] o L
T T T T T T T T T T T T T T T T T T
9.0 8.5 8.0 75 7.0 6.5 6.0 55 5.0 4.5 4.0 35 3.0 2.0 1.5
f1 (ppm)

1.0 0.5
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gr715p2/11
C13CPD COCI3wiguest 1

T T T T T T T T T T T T T T T T
150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
f1 (ppm)
dg1/2
F19 Spectrum {H1 decpl}
T T T T T T T T T T T T T T T
90 80 70 60 50 40 30 20 10 -10 -20 -30 -40 -50 -60 -70
f1 (ppm)
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