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I/ Influence of the Nature of the Catalytic System

It should be noted that the reaction can also bfoymeed in the presence of 1.6 equivalents of
TMEDA (RMgBr/TMEDA = 1:1) according to the procedurecently described by Nakamtira
for the iron-catalyzed aryl-alkyl coupling. (Tal, entry 2). However, this procedure is less

efficient since the yield is clearly lower and #mmount of amine is higher (Entries 1 and 2).

Table S1
X
/K/MgBr * QBr
RMgX . 4 Yield
Entry Number of equiv. Conditions (%)
1 1.5 5% [Fe(acag)TMEDA/HMTA] (1:2:1) 75
2 1.6 5% FeC}, 160% TMEDA 50

2 All reactions were performed on a 5 mmol scald@iF at 0°C.” RMgBr/TMEDA = 1:1, the

amine has to be mixed with the Grignard prior & d&ddition.

I/ General

All reactions were carried out under a nitrogencgphere. Starting materials were purchased
from commercial sources and used without any furtberification. Anhydrous THF was
purchased from Carlo Erba. All products were pedfiby distillation. Purity of isolated
compounds ranges from 99 to 96% as determined bya&ysis (capillary column HP-5MS;
30m x 0.25mm x 0.3%m). All compounds give satisfactory centesimal gsial The analytical
data for the known compounds were found to matc¢h thie literature data.

'H and™*C-NMR spectra were recorded on a JEOL ECX-400 speciter. Mass spectra were
obtained on a Hewlett-Packard HP 5973 spectromaten GC/MS coupling with a Hewlett-
Packard HP 6890 chromatograph equipped wia th glazggpcolumn HP-5MS. lonisation was
obtained by electronic impact (El, 70 eV). Massc@eare reported an/z

The stereochemical purity of the products was datexd by gas chromatography analysis. In the
case of alkenylmagnesium bromides, the stereoclamicity was determined by iodolysis then
GC analysis of the resulting mixture af){ and E)-alkenyl iodides.

The Grignard solutions were titrated accordingh® procedure described by Wat$on
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[1l/ Preparation of Alkenyl Halides
1/ Synthesis of 1-Bromo-2-methylpropene
This compound is synthesized according to the phareedescribed by Farrell and Bachnian.

2/ Synthesis of Stereochemically pureZ)-1-Bromopropene
This compound is synthesized according to the phareedescribed by Fuller and WalKer.

IV/ Preparation of Alkenylmagnesium Bromide from Alkenyl Bromide and Magnesium.

1/ General Procedure

The alkenyl Grignard reagents used for performimg éxperiments described in Table 1 were
prepared from commercial mixtures &@){ and €)-alkenylbromides according to the procedure
reported by H. Normant The proportion ofZ)- and E)-isomers and the temperature employed

to prepare the Grignard are given in Table S2.

Table S2
A C Mg 1.1 equiv. A C

B Br THF, T C B MgBr

Alkenyl bromide  Alkenylmagnesium bromide

Enty A B C ) _ T°C
E/Z Ratio E/Z Ratio
1 Me H H 80/20 86/14 10-15 °C
Me H Me 83/17 87/13 50 °C
3 Ph H H 88/12 78122 0°C

It is well known that the reaction of magnesiumhnatikenyl halides takes place with a partial
isomerization of the double bofiddowever, it is possible to limit the isomerizatiby working,
as far as possible, at a low temperature.

2/ Stereospecific Preparation of4)-Propenylmagnesium Bromide
Under stirring, 2 to 3 drops of 1,2-dibromoethanerevadded to magnesium (1.1 equiv., 66
mmol, 1.60 g) in THF (5 mL). Then, a solution @)-{-bromopropeneZ > 99%, 1M solution in
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THF, 60 mmol, 60 mL) was introduced dropwise atCC7 Stirring was continued for 4 h at room

temperature.4)-1-Propenylmagnesium bromide was obtained in 7@%l yZ/E = 97:3).

IV/ Iron-Catalyzed Cross-Coupling Reaction: GeneralProcedure.

Fe(acac)/ TMEDA/HMTA
5mol% (1:2:1)
AlkenylMgBr + RX Alkenyl-R
0°C, THF, 1 h.

A dry 250 mL flask, equipped with a mechanicalrstiand a septum, was charged with THF (15
mL), alkyl halide (25 mmol), Fe(acac443 mg, 1.25 mmol, 5 mol%), TMEDA (290 mg, 2.5
mmol, 10 mol%) and HMTA(175 mg, 1.25 mmol, 5 mol%). The reaction mixtuas cooled

to 0°C then the alkenylmagnesium bromide (37.5 mymad a solution in THF, was added
dropwise for 1 h. After completion of the additioiine reaction mixture was stirred for an
additional 30 min, then quenched with a 1M aqué#Gs$ solution (100 mL). The aqueous phase
was extracted with petroleum ether (3 x 30 mL)nthiee combined organic layers were dried
with MgSQ, and concentrateith vacuoor distilled under atmospheric pressure, accortinte
boiling point of the product. The crude residue \pasfied by distillation at a reduced pressure
to afford the coupling product as a colorless B8-84%).

®HMTA= hexamethylmethylentetramine

S4



V/ Spectral Data

3-Methyl-1-nonene (entry 1)

Colorless oil. b.p. =43 °C /10 Torr

'H-NMR (400 MHz, CDC}) 8 0.77 (t, J = 6.87 Hz, 3H), 0.82 (d, J = 6.87 BH), 1.17 (m,
10H), 2.01 (m, 1H), 4.85 (m, 2H), 5.62 (m, 1H).

¥C-NMR (100 MHz, CDGJ) & 14.13 (CH3), 17.93 (CH3), 22.70 (CH2), 28.95 (CH29.22
(CH2), 29.36 (CH2), 29.55 (CH2), 29.65 (CH2), 31(8812), 32.62 (CH2), 124.51 (CH), 131.70
CH).

Microanalysis : Calcd. C = 85.63 H = 14.37; Four@i= 85.39 H = 14.61

MS (El, 70 eV)m/z[M+H]" = 126

4-Methyl-2-decene (entry 2) E/Z : 85/15

Colorless oil. b.p. =59 °C/10 Torr

'H-NMR (400 MHz, CDC}) 8 0.77 (t, J = 6.87 Hz, 3H), 0.82 (d, J = 6.87 BH), 1.17 (m,
10H), 1.55 (dd, J = 6.87 Hz and J = 1.83 Hz, 0.B¥ 1.57 (dd, J = 6.87 Hz and J = 1.83 Hz,
0.85 x 3H), 1.95 (m, 0.85 x 1H), 2.35 (m, 0.15 Y1512 (m, 2H).

¥C-NMR (100 MHz, CDCJ) & 12.96 (0.15 x CH3), 14.21 (0.85 x CH3), 18.04 (GHR.91
(CH3), 22.78 (CH2), 27.41 (CH2), 29.57 (CH2), 31(R115 x CH), 32.01 (0.85 x CH), 36.79
(CH2), 37.31 (0.85 x CH2), 37.55 (0.15 x CH2), T#P(0.15 x CH), 122.67 (0.85 x CH), 137.43
(0.15 x CH), 137.85 (0.85 x CH).

Microanalysis: Calcd. C = 85.63 H = 14.37; Four@i= 85.96 H = 14.04

MS (El, 70 eV)m/z[M+H]" = 154

3,4-Dimethyl-2-decene (entry 3) E/Z : 85/15
Colorless oil. b.p. =88 °C/10 Torr
'H-NMR (400 MHz, CDC}) 5 0.80 (t, J = 7.33 Hz, 3H), 0.85 (t, J = 6.87 BH), 1.18 (m,
10H), 1.47 (m, 6H), 1.98 (m, 0.15 x 1H), 2.55 (sgkét, J = 7.79 Hz, 0.85 x 1H), 5.11 (g, J =
5.95 Hz, 1H).
¥C-NMR (100 MHz, CDG)) & 12.79 (CH3), 14.11 (CH3), 17.94 (CH3), 19.07 (CHX}.69
(CH2), 27.67 (CH2), 29.55 (CH2), 31.91 (CH2), 33(€H2), 34.83 (CH), 118.53 (CH), 140.04
(Ca).
Microanalysis: Calcd. C = 85.63 H = 14.37; Four@@i= 85.28 H = 14.72
MS (El, 70 eV)m/z[M+H]" = 168
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2,4-Dimethyl-2-decene (entry 4)

Colorless oil. b.p. =92 °C/10 Torr

'H-NMR (400 MHz, CDC}) 4 0.80 (t, J = 6.87 Hz, 3H), 0.80 (t, J = 6.87 HH),31.16 (m, 10
H), 1.52 (s, 3H), 1.59 (d, J = 1.37 Hz, 3H), 2.2 (iHl), 4.78 (dt, J = 9,16 Hz and J = 1.37 Hz,
1H).

3C-NMR (100 MHz, CDGJ) & 14.11 (CH3), 17.90 (CH3), 21.29 (CH3), 22.69 (CH25.77
(CH3), 27.48 (CH2), 29.54 (CH2), 31.95 (CH2), 32(BH), 37.88 (CH2), 129.49 (CH), 131.69
(CH).

Microanalysis: Calcd. C = 85.63 H = 14.37; Four@i= 85.52 H = 14.48

MS (El, 70 eV)m/z[M+H]" = 168

3-Cyclohexyl-2-methyl-2-propené (entry 5)

Colorless oil. b.p. =94 °C/100 Torr

'H-NMR (400 MHz, CDC}) 5 1.0 (m, 2H), 1.26 (m, 2H), 1.55-1.68 (m, 5H), 1(69J = 0.92
Hz, 3H), 1.65 (d, J = 1.37 Hz, 3H), 2.10 (m, 1HR2Z(m, 1H)

13C-NMR (100 MHz, CDCJ) & 17.81 (CH2), 18.05 (CH2), 25.77 (CH2), 26.00 (CH2§.13
(CH3), 26.37 (CH2), 33.39 (CH3), 33.63 (CH2), 37(0#H2), 37.28 (CH), 131.19 (CH), 131.43
(Ca).

Microanalysis: Calcd. C = 86.88 H = 13.12; Four@@i= 86.69 H = 13.31

MS (El, 70 eV)m/z[M+H]" = 138

3-Methyl-1-phenyl-1-pentené (entry 8) E/Z : 76/24

Colorless oil. b.p. =72 °C/10 Torr

'H-NMR (400 MHz, CDC}) 5 0.86 (t, J = 7.33 Hz, 0.24 x 3H), 0.92 (t, J =37:&, 0.76 x 3H), 1.04 (d, J
= 6.87 Hz, 0.24 x 3H), 1.09 (d, J = 6.41 Hz, 0.78%, 1.35 (quint., J = 7.33 Hz, 0.24 x 2H), 1.40i(t.,

J = 7.33Hz, 0.76 x 2H), 2.2 (m, 0.76 x 1H), 2.67 (24 x 1H), 5.44 (ddf)s = 11.45 Hz and J = 10.53
Hz, 0.24x 1H), 6.11 (dd}ans= 16,03 Hz and J = 7.79 Hz, 0.76 x 1H), 6.35 (hf), Z.28-7.36 (m, 5H).
¥C-NMR (100 MHz, CDCJ)) & 11.83 (CH3), 20.19 (0.76 x CHZ2), 20.65 (0.24 x ¢;H29.78 (CHZ2),
30.33 (CH3), 33.76 (CH), 38.9 (CH), 125.92 (4x Cbta), 126.33 (CHarom), 126.71 (2x CHarom),
127.51 (CH), 128.09 (2x CHarom), 128.41 (CH), 12§@Harom), 136.74 (CH), 137.95 (CH).
Microanalysis: Calcd. C = 89.94 H = 10.06; Four@i= 90.12 H = 9.88

MS (El, 70 eV)m/z[M+H]* = 160
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1-Dodecene (entry 9)

Colorless oil. b.p. =80 °C/10 Torr

'H-NMR (400 MHz, CDC}) 5 0.87 (t, J = 6.87 Hz, 3H), 1.34 (m, 16H), 2.02 g5 7.33 Hz,
2H), 4.91 (dd3Xis = 10.07 Hz andgdn= 1.37 Hz, 1H), 4.98 (m,1H), 5.8 (m, 1H).

¥C-NMR (100 MHz, CDCJ) & 14.12 (CH3), 22.69 (CH2), 28.95 (CH2), 29.16 (CH29.35
(CH2), 29.51 (CH2), 29.62 (2x CH2), 31.91 (CH2),88(CH2), 114.06 (CH), 139.27 (CH).
Microanalysis: Calcd. C = 85.63 H = 14.37; Four2l= 85.83 H = 14.17

MS (El, 70 eV)m/z[M+H]" = 182

2-Tridecené (entry 10)

Colorless oil. b.p. =96 °C/10 Torr

'H-NMR (400 MHz, CDC}) 8 0.87 (t, J = 6.87 Hz, 3H), 1.28 (m, 16H), 1.60 Jd5 5.95 Hz,
0.15 x 3H), 1.62 (m, 0.85 x 3H), 2.01 (q, J = 6:87 2H), 5.39 (m, 2H).

¥C-NMR (100 MHz, CDGJ) 5 14.10 (CH3), 17.90 (CH3), 22.69 (CH2), 26.84 (XIGH2),
29.21 (CH2), 29.36 (2 x CH2), 29.56 (2 x CH2),68(CH2), 31.93 (CH2), 32.62 (0.85 x CH2),
123.58 (0.15 x CH), 124.51 (0.85 x CH), 130.91 50xICH), 131.67 (0.85 x CH).

Microanalysis: Calcd. C = 85.63 H = 14.37; Four@i= 85.42 H = 14.58

MS (El, 70 eV)m/z[M+H]" = 182

3-Methyl-2-tridecene (entry 11) Z/E : 86/14

Colorless oil. b.p. = 68 °C/4 Torr

'H-NMR (400 MHz, CDC}) 5 0.86 (t, J = 6.41 Hz, 3H), 1.24 (m, 16H), 1.54, (@& 6.41 Hz and
J =1.37 Hz, 3H), 1.64 (t, J = 1.37 Hz, 3H), 1.80 & 7.33 Hz, 2H), 5.16 (m, 1H).

¥C-NMR (100 MHz, CDGJ) 5 13.21 (CH3), 14.12 (CH3), 22.69 (CH2), 23.38 (CH3J.80
(CH2), 29.36 (CH2), 29.65 (2 x CH2), 29.70 (2 x §H21.36 (CH2), 31.91 (CH2), 118.61 (0.84
x CH), 136.17 (0.16 x CH), 136.17 (0.16 x CH), 486(0.84 x CH).

Microanalysis: Calcd. C = 85.63 H = 14.37; Fourzi= 85.81 H = 14.19

MS (El, 70 eV)m/z[M+H]" = 196
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2-Methyl-2-undecene (entry 12)

Colorless oil. b.p. =87 °C/10 Torr

'H-NMR (400 MHz, CDC4) 5 0.86 (t, J = 6.87 Hz, 3H), 1.25 (m, 12H), 1.583d), 1.67 (d, J =
0.92 Hz, 3H), 1.93 (q., J = 6.87 Hz, 2H), 5.10 {i).

3C-NMR (100 MHz, CDGCJ) & 14.11 (CH3), 17.66 (CH3), 22.69 (CH2), 25.73 (CH23.05
(CH2), 29.35 (2x CH2), 29.57 (CH2), 29.91 (CH2),R1(CH2), 124.97 (CH), 131.10 (CH).
Microanalysis: Calcd. C = 85.63 H = 14.37; Four@i= 85.37 H = 14.63

MS (El, 70 eV)m/z[M+H]" = 168

Ethyl 8-methyl-7-nonenoate (entry 13)

Colorless oil.

purification : flash chromatography (silica gelgtmleum ether / diethyl ether : 99/ 1.

'H-NMR (400 MHz, CDC}) 5 1.18 (t, J = 6.87 Hz, 3H), 1.25 (m, 4H), 1.523d), 1.54 (quint.,
J =7.33 Hz, 2H), 1.61 (d, J = 0.92 Hz, 3H), 1.80 2H), 2.20 (t, J = 7.33 Hz, 2H), 4.04 (g, J =
6.87 Hz, 2H), 5.03 ( m, 1H).

13C-NMR (100 MHz, CDCJ) & 14.20 (CH3), 17.62 (CH3), 24.89 (CH2), 25.67 (CHR).78
(CH2), 28.76 (CH2), 29.46 (CH2), 34.33 (CH2), 60(C®2), 124.53 (CH), 131.37 (Cq), 173.84
(Ca).

Microanalysis: Calcd. C = 72.68 H = 11.18; Four@= 72.51 H = 11.02

MS (El, 70 eV)m/z[M+H]" = 198

9-Methyl-8-decenenitrile (entry 14)

Colorless oll.

purification : flash chromatography (silica gelgtmleum ether / diethyl ether : 99/ 1.

'H-NMR (400 MHz, CDC}) § 1.25 (m, 4H), 1.38 (m, 2H), 1.52 (d, J = Hz, 3Hp8 (quint., J =
7.33 Hz, 2H), 1.62 (d, J = 0.92 Hz, 3H), 1.9 (m) 226 (t, J = 7.33 Hz, 2H), 5.02 (tg, J = 6.87
Hz and J = 1.37 Hz, 1H).

3C-NMR (100 MHz, CDCJ) 8 17.04 (CH3), 17.59 (CH2), 25.27 (CH3), 25.65 (CHZ).73

(CH2), 28.30 (CH2), 28.51 (CH2), 29.42 (CH2), 118(8q), 124.34 (CH), 131.47 (Cq).
Microanalysis: Calcd. C =79.94 H=11.59 N = 8.BGund : C =80.23 H =11.68 N = 8.09

MS (El, 70 eV)m/z[M+H]* = 165
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(Z2)-4-Methyl-2-decene (Scheme 1)

Colorless oil. b.p. =59 °C/10 Torr

'H-NMR (400 MHz, CDC}) 5 0.77 (t, J = 6.87 Hz, 3H), 0.82 (d, J = 6.87 BH), 1.17 (m,
10H), 1.5 (dd, J = 6.87 Hz and J = 1.83 Hz, 3H354m, 1H), 5.03 (m, 1H), 5.2 (m, 1H).
¥C-NMR (100 MHz, CDCJ) & 12.96 (CH3), 14.11 (CH3), 21.13 (CH3), 22.68 (CHZ}.43
(CH2), 29.49 (CH2), 31.21 (CH2), 31.92 (CH), 37(6%12), 122.00 (CH), 137.43 (CH).
Microanalysis: Calcd. C = 85.63 H = 14.37; Four@zi= 85.96 H = 14.04

MS (El, 70 eV)m/z[M+H]" = 154
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