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1. General Considerations.
1.1 Chemicals and Reagents.

All manipulations were carried out under an inert N2, atmosphere using standard Schlenk or
glovebox techniques. Solvents were purified using a two-column solid-state purification
system (Innovative Technology, NJ, USA) and transferred to the glove box without exposure
to air. Deuterated solvents were purchased from Aldrich, and were degassed and stored over
activated 3 A molecular sieves. Unless otherwise noted, all other reagents and starting
materials were purchased from commercial sources and used without further purification. The
complex 1 was prepared according to literature procedure.*

The following known starting materials (alkyl halides and terminal alkynes) were
commercially available and used without further purifications:

(i) Alkyl Halides:

©/\/\/Br ©/\/\/CI T @Zjﬁ&

. 2-Bromomethyl-1,4-
1-Bromo-4-phenylbutane 1-Chloro-4-phenylbutane 6-Bromohexanenitrile benzodioxzne

(TCI) (AlfaAesar) (Aldrich) (AlfaAesar)

Cl/v Br ©/O\/\CI O\>_/(O\/\ cl O\I

. 5-Chloro-2-pentanone
2-(2-Bromoethyl)-1,3-dioxane Beta-chlorophenetole ethylene ketal lodocyclohexane

(AlfaAesar) (Aldrich) (Aldrich) (Aldrich)

L CL Q. S,
Br Cl

lodocyclopentane Ethyl 7-bromoheptanoate

Bromocyclohexane Chlorocyclohexane ; Aldrich
(Aldrich) (Aldrich) (Aldrich) ( )
(i) Alkynes:
a
\/\/ \/\/\/ NC\/\///
1-Hexyne 1-Octyne 5-Hexynenitrile
(Aldrich) (Aldrich) Phenylacetylene (AlfaAesar)
(Aldrich)

CI\/\/

e LT

ot

5-Chloro-1-pentyne FsC
(Tcn 4-(Trifluoromethyl)phenylacetylene ~ (Triisopropylsilyl)acetylene 4-Ethynylanisole
(Acros) (Fluorochem) (Aldrich)
é /@///
F
4-Phenyl-1-Butyne 4-Fluorophenylacetylene
(Aldrich) (Fluorochem)
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The following known starting materials (alkyl halides and terminal alkynes) were prepared

according to the literature procedures: *°
(i) Alkyl Halides:
o O
|
S : Jé hn
2-(3-iodopropyl)furan?
( propyl) 6-bromo-N.N- 1-iodo-4-phenylbutane” 2-3-
diethylhexana’mi e iodopropyl)isoindoline-
1,3-dione®
© 0]
o N//\/l D o Ph Ph
A\
|
NC I
| Y N 4-iodotetrahydro-2H- 6-i0do-2.2-
- 6 1
1-(1-(3-iodopropyl)-1H- e pyran diphenylhexanenitrile”

pyrrol-2-yl)ethan-1-one®

methyl 1-(3-iodopropyl)-1H-
indole-3-carboxylate®

(@]
S_~_Br O O
O
O e M .
(3- . (4-bromobutoxy)benzene® K/\CI A-i0do-2-
bromapropyl)(phenyl)sulfane 9-(3-chloropropyl)-9H- phenyltetrahydro-2H-
carbazole’ pyran®®
OEt

@)

Br

4-bromo-2-phenyltetrahydro-

2H-pyran®
P
OJLN&
I

tert-butyl 3-iodopyrrolidine-
1-carboxylate®*

7 S
QK/\I
2-(2-iodoethyl)thiophene'®
(i) Alkynes:

o_0o~_*Z
J

2-(pent-4-yn-1-

AL

tert-butyl 4-
(iodomethyl)piperidine-1-
carboxylate™

At

tert-butyl 3-iodoazetidine-1-
carboxylate™!

OTBDMS
C|/\/\/\/

tert-butyl((6-chlorohexyl)oxy)
dimethylsilane™

43 07

2-iodo-2,3-dihydro-1H-

indene'?

(3-iodobutyl)benzene®

S §

0]

ethyl 3-iodocyclohexane-
1-carboxylate®®

Br

(3-bromobutyl)benzene®®

tert- butyldlmethyl(pent -4-yn-2-

yloxy)tetrahydro-2H-pyran®® tert butyl (4-

yloxy)silane'’
ethynylphenyl)(methyl)carbamate®®
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1.2 Physical Methods.

'H and *C spectra were recorded at room temperature on a Bruker Avance 400 spectrometer.
'H NMR and “*C{*H} chemical shifts were reported in part per million (ppm) relative to
residual solvent (CDCls) as determined relative to TMS (3 = 0.00 ppm). *H NMR were
reported as follows: chemical shift, multiplicity (s = singlet, d = doublet, t = triplet, q =
quartet, m = multiplet), coupling constants, and integration. All GC analyses were performed
on a Perkin-Elmer Clarus 400 GC system with a FID detector. GC-MS measurements were
conducted on an Agilent Technologies 7890A GC system equipped with a 5975C MS
detector. HRMS measurements (ESI and APPI) were conducted at the EPFL ISIC Mass
Spectrometry Service using two hybrid Fourier transform mass spectrometers (10 T linear
trap quadrupole Fourier transform ion cyclotron resonance mass spectrometer, LTQ FT-ICR
MS, and LTQ Orbitrap Elite FTMS, both Thermo Scientific, Bremen, Germany) and two
quadrupole time-of-flight mass spectrometers (6530 Accurate-Mass qTOF LC/MS from
Agilent Technologies, Santa Clara, CA, USA and Xevo G2-S qTOF MS from Waters
Corporation, Milford, MA, USA).

Unless something else is specified, all the column chromatography used to purify the products
were done on silica gel.

2. Optimization of the NiCl,.dme Procedure.

In a 10 mL sealed glass vial and under Ny, catalyst (5 mol %), Ligand (10 mol%), base
(1.2 equiv) were added, followed by the addition of 1-bromo-4-phenylbutane 3b (0.2 mmol,
43 mg), alkenyl-(9-BBN) 2a (1.4 equiv, 65 mg) and solvent (1 mL). The mixture was stirred
for 24 h under N, at the temperatures listed in Table S1. n-Decane (60 uL) was then added to
the reaction mixture as an internal standard and the reaction mixture was diluted in diethyl
ether. An aliquote was taken up and filtered through a short pad of silica and the solution was
analyzed by GC to give the yield of the product.

Table S1. Screening results for the NiCl,.dme procedure.

catalyst (5 mol %)
B Jigand (10 mol %) X
SN X (9-BBN) 5
1.2 equiv base

2a 3b 2 equiv t~-amylOH
(1.4 equiv) (0.2 mmol) solvent, £, 24 h
. t Conv. | Yield
Entry Catalyst Ligand Base Solvent cC) | (%) (%)
1 NiCl,-dme L, KOt-Bu 1,4-dioxane rt 85 53
2 NiCl,-dme L, NaOt-Bu 1,4-dioxane rt 77 59°
3 NiCl,-(PPhg), Ly NaOt-Bu 1,4-dioxane rt 73 51
4 NiBr,-diglyme Li NaOt-Bu 1,4-dioxane rt 63 21
5 NiCl,-dme L, NaOt-Bu 1,4-dioxane rt 77 27
6 NiCl,-dme Ls NaOt-Bu 1,4-dioxane rt > 99 57°
7 NiCl,-dme Ly NaOt-Bu 1,4-dioxane rt 58 6
8 NiCl,-dme Ls NaOt-Bu 1,4-dioxane rt 67 24
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9 NiCl,-dme Le NaOt-Bu 1,4-dioxane rt 94 47
10 NiCl,-dme L, NaOt-Bu 1,4-dioxane rt > 99 25
11 NiCl,-dme - NaOt-Bu 1,4-dioxane rt - 0
12 NiBr,-dme Ls NaOt-Bu 1,4-dioxane rt > 99 43
13 NiBr,-diglyme Ls NaOt-Bu 1,4-dioxane rt 61 44
14 NiCl, L3 NaOt-Bu 1,4-dioxane rt 34 10
15 NiBr; Ls NaOt-Bu 1,4-dioxane rt 39 20
16 NiCl,-dme L3 NaOt-Bu THF rt > 99 42
17 NiCl,-dme Ls NaOt-Bu 1,4-dioxane 40 | >99 77°¢
18 NiCl,-dme Ls NaOt-Bu 1,4-dioxane 60 >99 68
19 NiCl,-dme Ls NaOt-Bu 1,4-dioxane 80 > 99 50
20 NiCl,-dme Ls NaOt-Bu DMF rt - 0
21 NiCl,-dme Ls NaOt-Bu MeCN rt 82 29
22 NiCl,-dme Ls NaOt-Bu t-amylOH rt 92 34
23 - Ls NaOt-Bu 1,4-dioxane rt - 0
24 NiCl,-dme L3 - 1,4-dioxane rt - 0
25 NiCl,-dme Lg NaOt-Bu 1,4-dioxane rt 85 71
26 CuCl, Ls NaOt-Bu 1,4-dioxane rt - 0
27 CuBr, Ls NaOt-Bu 1,4-dioxane rt - 0
28 CuCl Ls NaOt-Bu 1,4-dioxane rt - 0
29 FeCl, Ls NaOt-Bu 1,4-dioxane rt - 0
30 FeCls Ls NaOt-Bu 1,4-dioxane rt - 0
31 CoBr, Ls NaOt-Bu 1,4-dioxane rt - 0

2 GC Yield. ® No Product was formed without t-amylOH
° Yield was 75% when the reaction was performed with the 1-iodo-4-phenylbutane

NH2 — tBu tBu
OO0 by OO
NH, N N —N \N/ =  \=
Ls

L1 L2 I—4
Cis & Trans
Ph Ph O\/ MeO OMe
OH /\ —
<\/ ; 2 \/> N H,N  NH, 7\ »
=N N= H =N N
Ls Le Ly Lg
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3. Optimization of the Nickamine Procedure.

In a 10 mL sealed glass vial and under Ny, catalyst 1 (5 mol %, 0.01 mmol, 3.5 mg) and
base (0-2.0 equiv) were added, followed by the addition of 1-iodo-4-phenylbutane 3a (0.2
mmol, 52 mg), alkenyl-(9-BBN) 2a (1.4 equiv, 65 mg) and 1,4-dioxane (1 mL). The mixture
was stirred for 24 h under N, at the temperatures listed in Table S2. n-Decane (60 pL) was
then added to the reaction mixture as an internal standard and the reaction mixture was diluted
in diethyl ether. An aliquote was taken up and filtered through a short pad of silica and the
solution was analyzed by GC to give the yield of the product.

Table S2. Screening results for the Nickamine procedure.

SN (9-BBN) NMe,

| . |

2a (1.4 equiv) cat. 1 (5 mol %) N N-Ni—Cl|
+ 1.6 equiv base 5 |

X 1,4-dioxane, t, 24 h NMe,
©/\3/\;, X = cat. 1

3b, X =Br
3c, X=Cl
Entry | Alkyl Halide Base (1.6 equiv) t (°C) | Conv. (%) | Yield (%)
1 3a NaOH 80 >99 44
2 3a KOH 80 > 99 21
3 3a LiOH 80 96 14
4 3a NaOMe 80 > 99 65
5 3a KOMe 80 >99 62
6 3a LiOMe 80 > 99 22
7 3a NaOt-Bu 80 > 99 7
8 3a NaOEt 80 >99 0
9 3a KOEt 80 > 99 3
10 3a Na,COj3 80 > 99 0
11 3a K3PO, 80 - 0
12 3a NaOMe rt - 0
13 3a NaOMe 40 - 0°
14 3a NaOMe 60 >99 80
15 3a NaOMe (1 equiv) 60 > 99 61
16 3a NaOMe (1.2 equiv) 60 > 99 57
17 3a NaOMe (1.4 equiv) 60 > 99 55
18 3a NaOMe (1.8 equiv) 60 82 13
19 3a NaOMe (2 equiv) 60 - 0
20 3b NaOMe 60 > 99 59
21 3b NaOMe 80 > 99 76
23 3c NaOMe 80 > 99 35
24 3c NaOMe 100 > 99 82

2GC Yield. ° Yield was 42% when 2 equiv of t-amyl alcohol were added.
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4. Optimization of the one-pot Procedure

Step a)

Ina 10 mL sealed glass vial and under Ny, (9-BBN)-H (0.5 M in THF, 0.24 mmol, 0.48 mL)
was added dropwise to 1-hexyne (2 equiv., 0.4 mmol, 46 uL) in 1 mL of solvent at 0 °C.
After addition, reaction mixture was stirred for 5 min at 0 °C then was warmed to room
temperature and stirred for 2 h.

Step b)

The resulting alkenyl-(9-BBN) was added (with or without 1 ml of fresh solvent) to a 10 mL
sealed glass vial containing NaOMe (1.6 equiv, 0.32 mmol, 17 mg), catalyst 1 (5 mol %, 0.01
mmol, 3.5 mg) and 1-iodo-4-phenylbutane 3a (0.2 mmol, 52 mg) under a N, atmosphere. The
mixture was heated at 60 °C under stirring for 24 h. n-Decane (60 puL) was then added to the
reaction mixture as an internal standard and the reaction mixture was diluted in diethyl ether.
An aliquote was taken up and filtered through a short pad of silica and the solution was
analyzed by GC to give the yield of the product.

Table S3. Results of one-pot reactions.

a) (9-BBN)-H _
/\/\\—> PN -
N solvent, rt, 2 h (9-BBN)

b) Nickamine (5 mol %)
0.2 mmol 3a

=
NaOMe (1.6 equiv) /\/\/\/\/\©

solvent, t, 24 h

Entry | Solvent a) E;;:Eg{gggr)] Fresh b)S olvent Conv. (%) | Yield (%)
1 THF Yes 1,4-dioxane >99 70°
2 THF No No 56 4
3 THF No 1,4-dioxane 83 22
4 1,4-dioxane No No 80 26

2GC Yield. ? Isolated Yield.
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5. Stereospecificity of the Reaction.
5.1 (E)-configuration of the formed Products.

The diastereoselectivity of the (E)-9-(hex-1-en-1-yl)-9-borabicyclo[3.3.1]Jnonane was
determined by *H NMR analysis (Figure S1). The analysis was based on the magnitude of J
coupling of the signal corresponding to the vinylic protons of the product (chemical shift
between 6 and 7 ppm). Literature gives for the J coupling of hydrogens situated cis a value
Jeis = 10 Hz and for the J coupling of hydrogens situated trans a value Jians = 16 Hz (Table
S4).2% Within a set of isomers cis coupling is always smaller than trans coupling. For our
synthesized 9-(hex-1-en-1-yl)-9-borabicyclo[3.3.1]nonane, J coupling between the two
vicinal protons was J = 17.2 Hz. We can conclude without any doubts that only the (E)-
isomer was formed during the hydroboration of the 1-hexyne with the (9-BBN)-H.

TD4092.1.fid 5523858 AR RREABERELRREAS SRS RRRRARRA TS
N eesass we et e e o e o ol bt e B B 3
| el 7 b — oL~ 55y
‘ F500
| o
BEEEE ad 150 ]
L b S N I
R - | 400
100
H
l 1 %0
J . ~8
M r H il 300
T T 0 |
70 68 66 64 62 60 II'
1 (ppm)
¥ | I, 200
[
1=17.2Hz | 150
trans [ [
i I' | 100
. (I
| | |
A [ | 50
I'_\
A N L -0
T T ' T
-3 & % 7 % F-50
3 e - a a
v . T ' T T . )
0 85 8.0 75 ] 6.5 55 5.0 4.0 35 3.0 20 15 10 0.5 oo

Figure S1. 'H NMR spectrum of the (E)-9-(hex-1-en-1-yl)-9-borabicyclo[3.3.1]nonane.

4.5
f1 (ppm

Type of Coupling Name Range (Hz) Typical (Hz)
H H
— Vicinal cis 6-14 10
H
):( Vicinal trans 11-18 16
H

The diastereoselectivity of the cross-coupling products is shown with the 2-(non-4-en-1-
yl)furan taken as an example (Figure S2). We then determined the diastereoselectivity of each

Table S4. J coupling constant for H situated around a double bond.”

synthesized products in the same manner.
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As shown in the Figure S2, J coupling between the two vicinal protons was J = 16.8 Hz. As a
consequence, we could estimate that only the (E)-isomer product was formed during the

cross-coupling reaction.

TD4074.1fid 2
7

—6.28

mmmmmmm
mmmmmm

1000

DE— J\

078
1 079

1.8

j (0]

1800

1600

H

™ 1400

—

H
(E)-2-(non-4-en-1-yl)furan

1200

1000

600

209-]
424

70 6.5 6.0

5.5

5.0

4.5

4.0
f1 (pom)
Figure S2. *H NMR spectrum of the (E)-2-(non-4-en-1-yl)furan.

T T T T T
3.5 3.0 25 2.0 1.5 0.5

Figure S3 shows a zoom in the vinylic area chemical shift for this product (6 = 5.6 — 5.2 Hz).
The shape of the peak corresponds to the predicted splitting pattern for proton Ha.

NSNSV A | 1000
||
500
| |
| |
| | 0
T T T T T
56 55 54 53 52
f1 (ppm)

Figure S3. Zoom in the vinylic area of the "H NMR spectrum for the (E)-2-(non-4-en-1-yl)furan
and predicted splitting pattern for proton H..

S10



5.2 Stereospecificity.

To prove the stereospecificity of the reaction, the (2)-9-(hex-1-en-1-yl)-9-
borabicyclo[3.3.1]nonane was synthesized from the cis-1-iodo-1-hexene®* according to a
procedure followed by Brown and coworkers.”” The J coupling between the two vicinal
protons was J = 13.6 Hz for the synthesized 9-(hex-1-en-1-yl)-9-borabicyclo[3.3.1]nonane
(Figure S4). This J coupling corresponds to a typical value for vicinal cis protons of an olefin.

TD6087.2.fid 2 Oo@erpme mogsmw 0 woaoa~g SheToQT®E NO®

fEBRAZ= 88388 aMRABERRRRTANd 8%

f t G809 83 33398 P i B R i B B 35
fete-trz | NP RY 327 VN
5500
5000
4500
ozaRn o g -
X777 TT- @7 4000
]
o — 5
‘ 3500
500 P>
=~
| |
“‘E u \‘ ; 3000
1N
AN | I |
VALY 'x_._le_;'u" \ |
O S o ' s
& &
6.5 6.4 rlﬁ? ) 6.2 6.1
ppm L
H H J=13.6 Hz i 2000
cis ‘
| 1500
|I [\ |
n - 1000
I Il
| | i
' 500
1l
i i | t ’ I|] |
'l
B P L Y R ,‘I&.,,’L — R W u'«“"‘ P U"\_.,Jl L Lo
o - , —
5 4 8 E ER 500
T T T T T T T T T T T T T T T T T
85 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 35 3.0 25 2.0 1.5 1.0 0.5
f1 (ppm)

Figure S4. 'H NMR spectrum of the (2)-9-(hex-1-en-1-yl)-9-borabicyclo[3.3.1]nonane.

The cross-coupling between this crude (Z)-9-(hex-1-en-1-yl)-9-borabicyclo[3.3.1]nonane and
the 2-(3-iodopropyl)furan was then performed to obtain the corresponding cross-coupling
product in 71% yield.

/O (9-BBN)  Nickamine (5 mol %) 0
+
= ' > NaOMe (1.6 equiv) L/
1,4-dioxane, 60 °C, 24 h
(1 equiv) (1.4 equiv) (Z)-isomer

As shown in the Figure S5, J coupling between the two vicinal protons was J = 13.6 Hz. As a
consequence, we could estimate that only the (Z)-isomer product was formed during the
cross-coupling reaction.
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Figure S5. 'H NMR spectrum of the (Z)-2-(non-4-en-1-yl)furan.

Figure S6 shows a zoom in the vinylic area chemical shift for this product (6 = 5.5 — 5.3 Hz).
The shape of the peak corresponds to the predicted splitting pattern for proton Ha.

LIISRRRF | 1000

H

L 800 a

L 600

L 400 Jab R1me

L 200

L0

T T T T T T T
550 545 540 535 530 5.5
f1 (ppm)

Figure S6. Zoom in the vinylic area of the "H NMR spectrum for the (Z)-2-(non-4-en-1-yl)furan
and predicted splitting pattern for proton H,.

As the (E)-isomer products are formed from alkenyl-(9-BBN) reagents with (E)-configuration
and the (Z)-isomer products from alkenyl-(9-BBN) reagents with (Z)-configuration, we can
conclude that this Suzuki-Miyaura cross-coupling reaction catalyzed by the Nickamine is
stereospecific.

S12



6. General Procedure for Experiments.

6.1 Synthesis of (E)-9-(hex-1-en-1-yl)-9-borabicyclo[3.3.1]nonane 2b.%

(9-BBN)-H (0.5 M in THF, 50 mmol, 100 mL) was added dropwise to the 1-hexyne (2 equiv,
100 mmol, 11.6 mL) at O °C under a nitrogen atmosphere. After addition, reaction mixture
was stirred for 5 min at 0 °C then was warmed to room temperature and stirred for 2 h. The
solvent was removed under reduced pressure. The crude product was then purified by
distillation under reduced pressure to provide the pure product 2b as a pale yellow oil (7.19 g,
70%). B.p. 93-96°C/0.2 mbar (lit B.p. 72-74/0.003 mmHg).

Procedure for the synthesis of the (E)-9-(oct-1-en-1-yl)-9-borabicyclo[3.3.1]Jnonane 2a was
identical using 1-octyne (2 equiv, 40 mmol, 5.96 mL) and (9-BBN)-H (0.5 M in THF, 20
mmol, 40 mL). The crude product was then purified by distillation under reduced pressure to
provide the pure product 2a as a pale yellow oil (3.26 g, 70%). B.p. 147-149°C/0.2 mbar

6.2 Typical Procedure for the Alkyl-Alkenyl Cross-Coupling Reactions.

To a solution of NaOMe (1.6 equiv, 0.8 mmol, 43 mg) and catalyst 1 (5 mol %, 0.025 mmol,
8.7 mg) in dry 1,4-dioxane (1 mL) were added the alkyl halide (0.5 mmol) and the alkenyl-(9-
BBN) (1.4 equiv, 0.7 mmol, 143 mg) under a N, atmosphere. The mixture was heated under
stirring for 24 h. Temperature of heating was 60 °C for alkyl iodide, 80 °C for alkyl bromide
and 100 °C for alkyl chloride. The solution was then diluted in Et,O (10 mL), filtered through
a short pad of silica gel which was washed with Et,O (3 x 10 mL), and concentrated to
dryness under reduced pressure. The residue was purified by column chromatography to give
the coupling products 4 or 5 (Schemes 3 and 4).

6.3 Typical Procedure for the one-pot Synthesis.

(9-BBN)-H (0.5 M in THF, 0.6 mmol, 1.2 mL) was added dropwise to the alkyne (2 equiv,
1 mmol) at 0 °C under a nitrogen atmosphere. After addition, reaction mixture was stirred for
5min at 0 °C then was warmed to room temperature and stirred for 2 h. The solvent was
removed under reduced pressure and the resulting alkenyl-(9-BBN) was added with 1 ml of
1,4-dioxane to a 10 mL sealed glass vial containing NaOMe (1.6 equiv, 0.8 mmol, 43 mg),
catalyst 1 (5 mol %, 0.025 mmol, 8.7 mg) and the alkyl halide (0.5 mmol) under a N,
atmosphere. The mixture was heated under stirring for 24 h. Temperature of heating was 60
°C for alkyl iodide, 80 °C for alkyl bromide and 100 °C for alkyl chloride. The solution was
then diluted in Et,O (10 mL), filtered through a short pad of silica gel which was washed with
Et,O (3 x 10 mL), and concentrated to dryness under reduced pressure. The residue was
purified by column chromatography to give the coupling products 6 (Scheme 5).

For products 61, 6j and 6k, the reaction mixture was stirred for 2 h at 0 °C and then for 1 h at
room temperature during the hydroboration step.

S13



6.4 Procedures for the total Synthesis of the (£)-Recifeiolide.

Imidazole A
+ TBDMS-CI AN OTBDMS

DCM,rt, 1 h

{
g

7a

To a solution of 4-pentyn-2-ol (22 mmol, 1.87 g) and imidazole (1.5 equiv, 33 mmol, 2.25 g)
in DCM (150 mL) was added the tert-butyldimethylsilyl chloride (1.3 equiv, 28.6 mmol,
4.31 g), resulting in the immediate formation of a white solid. The reaction mixture was
stirred at room temperature for 3 h. It was then filtered through a short pad of silica, washed
with an aqueous solution of HCI 1M (100 mL), a saturated aqueous solution of NaHCOj3 (100
mL) and brine (100 mL). The organic phase was dried over anhydrous Na,SO, and
evaporated to afford the pure product 7a as a colorless oil (3.40 g, Yield 77%).

a) (9-BBN)-H o
\)\ - )J\/\/\/\/\)\
OTBDMS -0 = OTBDMS

b) Cross-Coupling
7a Conditions W|Oth 7b

BrWOEt

(9-BBN)-H (0.5 M in THF, 2.8 mmol, 56 mL) was added dropwise to the tert-
butyldimethyl(pent-4-yn-2-yloxy)silane 7a (1.4 equiv, 2.8 mmol, 555 mg) at 0 °C under a
nitrogen atmosphere. After addition, reaction mixture was stirred for 2 h at 0 °C then was
warmed to room temperature and stirred for 1 h. The solvent was removed under reduced
pressure. To the resulting alkenyl-(9-BBN) were added with 4 ml of 1,4-dioxane NaOMe
(1.6 equiv, 3.2 mmol, 173 mg), catalyst 1 (5 mol %, 0.1 mmol, 35 mg) and the ethyl 7-
bromoheptanoate (2 mmol, 474 mg) under a N, atmosphere. The mixture was stirred for 24 h
at 80 °C. The solution was then diluted in Et,O (10 mL), filtered through a short pad of silica
gel which was washed with Et,O (3 x 10 mL), and concentrated to dryness under reduced
pressure. The residue was purified by column chromatography (Hexane/Ethyl acetate 95:5 ) to
give the ethyl (E)-11-((tert-butyldimethylsilyl)oxy)dodec-8-enoate 7b as a pure product (555
mg, Yield 78%).

W T )OJ\/\/\/\/\)\
~o = oTBDMS THF.it g = OH

7b on 70

Under a N, atmosphere, the tetrabutylammonium fluoride TBAF (1 equiv, 1 M in THF, 1 mL)
was added dropwise to a cooled solution of the ethyl (E)-11-((tert-butyldimethylsilyl)oxy)
dodec-8-enoate 7b (356 mg, 1 mmol) at 0 °C in 5 mL of dry THF. The reaction mixture was
then stirred at room temperature overnight under a N, atmosphere. 10 mL of a saturated
solution of NH,Cl were added and the product was extracted with Et,O (3 x 10 mL). Organic
phases were dried over anhydrous Na,SO,4 and evaporated. The crude product was purified by
column chromatography (Hexane/Ethyl acetate 5:5) to afford the pure product 7b* (208 mg,
Yield 86%).
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O KOH 0]
/k/\/\/\/\* /K/\/\/M
) = OH MeOH/H,O HO = OH

7b' 80°C,1h 7c

The ethyl (E)-11-hydroxydodec-8-enoate 7b' (128 mg, 0.53 mmol) and the potassium
hydroxide (20 equiv, 10.6 mmol, 595 mg) were dissolved in methanol (2 mL) and water (2
mL). The reaction mixture was stirred at 80 °C for 1 h. 10 mL of water were added, and a
solution of HCI 1 M was added dropwise to the cooled reaction mixture until pH = 2. The
product was extracted with Et,O (3 x 20 mL), dried over anhydrous Na,SO, and evaporated
to give the pure compound 7c¢ (108 mg, Yield 96%).

o

(0]
)WW\)\ g ©
HO = OH

7c AN

(+)-Recifeiolide

The (+)-Recifeiolide was synthesized according to the following procedure:**

To the carboxylic acid 7c (1 equiv, 0.5 mmol, 108 mg) and trimethylamine (10 equiv, 5
mmol, 0.7 mL) in dry toluene (4 mL) was added a solution of 2,4,6-trichlorobenzoyl chloride
(1 equiv, 0.5 mmol, 78 pL) in dry toluene (5 mL). The reaction mixture was stirred for 5 h at
room temperature, then filtered and the filtrate was diluted in with dry toluene (150 mL). This
solution was added dropwise over 2 h to a solution of 4-(N,N-dimethylamino)pyridine in dry
toluene (50 mL). After being stirred overnight at room temperature, the reaction mixture was
evaporated, diluted in 30 mL of Et,O, washed with a saturated aqueous solution of NH,CI
(30 mL), water (2 x 30 mL), dried over anhydrous Na,SO, and evaporated. The crude
compound was purified by column chromatography (Hexane/Ethyl acetate 9:1) to obtain the
pure ()-Recifeiolide as a colorless oil (69 mg, Yield 70%).
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7. Comparison with other existing Cross-Coupling Reactions.

The Ni-catalyzed alkenyl-alkyl cross-coupling reactions developed by Fu and Molander were
tested with a selected substrate, the 6-bromo-N,N-diethylhexanamide, to compare their
efficiency.

Fu's procedure:®

O

)J\/\/\/B i Fh i
Et,N I Ni(cod), (4 mol %)

O

N ligand Ls (8 mol %) 7 N/ \
K > )M — _

M 1.6 equiv KOt-Bu  EtN N N

. (9-BBN) s-Butanol, 60 °C 3

(1.2 equiv)

ligand Lg

Inside a glovebox, Ni(cod), (4 mol %, 0.02 mmol, 5.5 mg), bathophenanthroline (8 mol %,
0.04 mmol, 13.3 mg), KOt-Bu (1.6 equiv, 0.8 mmol, 90 mg) and the (E)-9-(hex-1-en-1-yl)-9-
borabicyclo[3.3.1]nonane (1.2 equiv, 0.6 mmol, 122 mg) were added wit 1 mL of s-butanol to
a long vial equipped with a stir bar. Reaction mixture was stirred at room temperature for
10 min, then the 6-bromo-N,N-diethylhexanamide was added (0.5 mmol, 125 mg). The vial
was removed from the glovebox and the reaction mixture was stirred at 60 °C for 5h. The
solution was then diluted in Et,O (10 mL), filtered through a short pad of silica, washed with
Et,O (3x 10 mL), and concentrated to dryness under reduced pressure. The residue was
purified by column chromatography on silica gel with a mixture of hexane/ethyl acetate (8:2)
to give the coupling product (12 mg, Yield 9%).

Molander's procedure:?®

O

Et,N " NiBr,.glyme (10 mol %)

o)
+ ligand Ls (10 mol %) J\/\/\/\/f\% 7 N\__¢ \
D =N N=
AN 9-8BN) 3 equivNaHMDs ~ EtN S
3 t-BUOH/CPME = 1:1, 60 °C ligand Ls
(1.05 equiv)

Inside a glovebox, NiBr;-glyme (10 mol %, 0.05 mmol, 15.4 mg), bathophenanthroline
(20 mol %, 0.05 mmol, 16.6 mg), NaHMDS (3 equiv, 1.5 mmol, 275 mg) and the (E)-9-(hex-
1-en-1-yl)-9-borabicyclo[3.3.1]nonane (1.05 equiv, 0.525 mmol, 107 mg) were added into a
long vial equipped with a stir bar. CPME (1 mL) and t-BuOH (1 mL) were added via syringe.
The mixture was stirred for 30 min at room temperature, and the 6-bromo-N,N-
diethylhexanamide (0.5 mmol, 125 mg) was added to the resulting solution. The reaction in
the sealed vial was stirred at 60 °C overnight outside the glovebox, then passed through a
short plug of silica, which was washed thoroughly with CH,Cl, (~10 mL) and EtOAc (~5
mL). The filtrate was concentrated under reduced pressure, then purified by column
chromatography on silica gel with a mixture of hexane/ethyl acetate (8:2) to afford the
coupling product (17 mg, Yield 13%).
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8. Hg experiments.
NiCl,-dme Test

NiCl,.dme (5 mol %)

I tBUBjPy (10 mol %) ~
SN X (9-BBN) 4 - ’
1.2 equiv NaO#-Bu
2 equiv t-amylOH Yield 16%

(1.4 equiv) (0.2 mmol) Hg (500 mol %)
1,4-dioxane, 40 °C, 24 h

Following the general NiCl,-dme procedure (See Table S1), when the reaction of 1-iodo-4-
phenylbutane with the (E)-9-(hex-1-en-1-yl)-(9-BBN) was conducted in the presence of
100 equivalent of Hg (relative to the catalyst) at 40 °C, (E)-dec-5-en-1-ylbenzene was
produced in a 16% vyield. In the same conditions but without Hg, the yield was 75%.

Nickamine Test

' Nickamine (5 mol %) X
M/(Q-BBN) + 3
1.6 equiv NaOMe

Hg (500 mol %) Yield 70%
(1.4 equiv) (0.2 mmol) 1,4-dioxane, 60 °C, 24 h

Following the general Nickamine procedure (See Table S2), when the reaction of 1-iodo-4-
phenylbutane with the (E)-9-(hex-1-en-1-yl)-(9-BBN) was conducted in the presence of
100 equivalent of Hg (relative to the catalyst), (E)-dec-5-en-1-ylbenzene was produced in a
70% yield, nearly identical to the coupling in the absence of Hg (80% yield). This suggests
that heterogeneous metal particles are not responsible for the catalysis.
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9. Characterization of the new Products.

P N N
2a: = Bg

Colorless oil; Yield after distillation: 70% (3.26 g);

'H NMR (400 MHz, CDCls) & (ppm) 6.94-6.72 (m, 1H), 6.22 (d, J = 17.3 Hz, 1H), 2.37-2.15
(m, 2H), 1.98-1.61 (m, 12H), 1.61-1.41 (m, 2H), 1.41-1.02 (m, 8H), 1.02-0.71 (t, J = 6.8 Hz,
3H);

3C NMR (101 MHz, CDCls) & (ppm) 156.5, 134.3, 36.3, 33.9, 33.6, 31.9, 29.2, 28.6, 23.7,
23.4,22.38,14.3;

Product was not detected by ESI, APCI and APPI.

/\/\/\
2b : = Bé\ﬁ

Colorless oil; Yield after distillation: 70% (7.19 g);

'H NMR (400 MHz, CDCls) & (ppm) 6.83 (dt, J = 17.2, 6.2 Hz, 1H), 6.23 (d, J = 17.2 Hz,
1H), 2.46-2.10 (m, 2H), 2.10-1.57 (m, 12H), 1.57-1.43 (m, 2H), 1.36 (dd, J = 14.6, 7.3 Hz,
2H), 1.32-1.07 (m, 2H), 0.92 (t, J = 7.1 Hz, 3H);

3C NMR (101 MHz, CDCls) & (ppm) 156.4, 134.4, 36.0, 33.9, 30.8, 30.1, 23.7, 22.6, 14.1;
Product was not detected by ESI, APCI and APPI.

™
4a- ©/\/\/\/\/\

Colorless oil; solvent for chromatography: hexane; 91 mg (84%);

'H NMR (400 MHz, CDCls3) & (ppm) 7.43-6.85 (m, 5H), 5.51-5.15 (m, 2H), 2.63 (t, J = 7.6
Hz, 2H), 2.11-1.87 (m, 4H), 1.63 (m, 2H), 1.53-1.13 (m, 6H), 0.91 (t, J = 7.0 Hz, 3H);

3C NMR (101 MHz, CDCls) & (ppm) 143.0, 130.8, 130.1, 128.5, 128.4, 125.7, 36.0, 32.6,
32.4,32.0,31.1,29.4,22.4,14.1;

HRMS (APPI) for (M™: C1sH24""), calculated: 216.1878, found: 216.1873.

O
Yellow oil; solvent for chromatography: hexane/ethyl acetate (9:1); 84 mg (56%);
'H NMR (400 MHz, CDCls) & (ppm) 7.83 (d, J = 8.4 Hz, 2H), 7.77-7.59 (m, 2H), 5.40 (m,
2H), 3.68 (t, J = 7.2 Hz, 2H), 2.04 (m, 2H), 1.92 (m, 2H), 1.74 (m, 2H), 1.35-1.16 (m, 8H),
0.86 (t, J = 6.6 Hz, 3H);
3C NMR (101 MHz, CDCls) & (ppm) 168.5, 133.9, 132.3, 131.6, 128.6, 123.2, 37.8, 32.6,
31.8, 30.0, 29.5, 28.9, 28.4, 22.7, 14.2;
HRMS (ESI) for ((M+H]": C1gH,6NO,"), calculated: 300.1964, found: 300.1968.
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’/\/\/\/\

4e : N

"\ J
Yellow oil; solvent for chromatography: hexane/ethyl acetate (9:1); 105mg (90%);
'H NMR (400 MHz, CDCls) & (ppm) 6.96 (d, J = 4.0 Hz, 1H), 6.84 (d, J = 4.0 Hz, 1H), 6.11
(m, 1H), 5.39 (m, 2H), 4.29 (t, J = 7.1 Hz, 2H), 2.43 (s, 3H), 2.03-1.87 (m, 4H), 1.87-1.70 (m,
2H), 1.36-0.99 (m, 4H), 0.88 (t, J = 6.8 Hz, 3H);
3C NMR (101 MHz, CDCls) & (ppm) 147.0, 131.6, 130.4, 129.0, 120.4, 107.9, 49.4, 32.4,
31.9, 31.2, 29.6, 27.5, 22.3, 14.1;
HRMS (ESI) for ((M+H]": C15H24NO™), calculated: 234.1858, found: 234.1861.

4f AN
N\\/\/\/\/\/

Yellow oil; solvent for chromatography: hexane/ethyl acetate (9:1); 102 mg (62%);

'H NMR (400 MHz, CDCls) & (ppm) 8.18 (d, J = 6.9 Hz, 1H), 7.82 (s, 1H), 7.36 (dd, J = 6.9,
2.3 Hz, 1H), 7.32-7.24 (m, 2H), 5.40 (m, 2H), 4.14 (t, J = 6.9 Hz, 2H), 3.91 (s, 3H), 2.07-1.85
(m, 6H), 1.43-1.12 (m, 8H), 0.88 (t, J = 6.8 Hz, 3H);

3C NMR (101 MHz, CDCls) & (ppm) 165.7, 136.6, 134.4, 132.6, 128.1, 126.8, 122.7, 121.9,
121.8,110.2, 107.0, 51.1, 46.3, 32.7, 31.9, 29.7, 29.6, 29.0, 22.8, 14.3;

HRMS (ESI) for ((M+H]": C21H3oNO,"), calculated: 328.2277, found: 328.2276.

o)

Yellow oil; solvent for chromatography: hexane/ethyl acetate (98:2); 77 mg (80%);

'H NMR (400 MHz, CDCls) & (ppm) 7.36-7.27 (m, 1H), 6.30-6.26 (m, 1H), 6.02-5.91 (m,
1H), 5.57-5.21 (m, 2H), 2.63 (t, J = 7.6 Hz, 2H), 2.13-1.89 (m, 4H), 1.72 (m, 2H), 1.42-1.21
(m, 4H), 0.90 (t, J = 6.8 Hz, 3H);

3C NMR (101 MHz, CDCls) & (ppm) 156.5, 140.8, 131.4, 129.5, 110.2, 104.8, 32.4, 32.1,
31.9, 28.0, 27.5, 22.4, 14.1;

HRMS (ESI) for ((M+H]": C13H,,0"), calculated: 193.1592, found: 193.1594.

Yellow oil; solvent for chromatography: hexane/ethyl acetate (9:1); 98 mg (63%);

'H NMR (400 MHz, CDCl3) & (ppm) 5.50-5.19 (m, 2H), 4.20-3.92 (m, 2H), 2.80-2.50 (m,
2H), 1.94 (dd, J = 24.2, 6.6 Hz, 4H), 1.63 (d, J = 13.3 Hz, 1H), 1.44 (s, 9H), 1.40-1.15 (m,
10H), 1.15-0.98 (m, 2H), 0.87 (t, J = 6.6 Hz, 3H);

3C NMR (101 MHz, CDCls) & (ppm) 155.1, 132.5, 127.7, 79.3, 39.8, 36.6, 32.8, 32.0, 31.9,
29.9, 29.7, 29.0, 28.6, 22.8, 14.2;

HRMS (ESI) for ([M+Na]*: C19H3sNO,Na"), calculated: 332.2566, found: 332.2568.
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4. N eh
' NC>WW
Yellow oil; solvent for chromatography: hexane/ethyl acetate (95:5); 139 mg (84%);
'H NMR (400 MHz, CDCls) & (ppm) 7.44-7.23 (m, 10H), 5.34 (m, 2H), 2.36 (t, J = 8.8 Hz,
2H), 2.06-1.80 (m, 4H), 1.50-1.37 (m, 4H), 1.37-1.20 (m, 4H), 0.88 (t, J = 6.8 Hz, 3H);
3C NMR (101 MHz, CDCl3) & (ppm) 140.5, 131.1, 129.6, 129.0, 127.9, 127.0, 122.6, 51.9,
39.7,32.4, 32.3, 31.9, 29.6, 25.2, 22.3, 14.1;
HRMS (ESI) for ((M+H]": C24H3oN™), calculated: 332.2378, found: 332.2376.

4j - ///\/\/\/\/\/

N

Yellow oil; solvent for chromatography: hexane/ethyl acetate (95:5); 81 mg (90%);

'H NMR (400 MHz, CDCls) & (ppm) 5.46-5.30 (m, 2H), 2.33 (t, J = 7.2 Hz, 2H), 2.09-1.89
(m, 4H), 1.65 (m, 2H), 1.52-1.17 (m, 8H), 0.88 (t, J = 6.8 Hz, 3H);

13C NMR (101 MHz, CDCls) & (ppm) 131.2, 129.6, 120.0, 32.4, 32.3, 31.9, 28.8, 28.2, 25.4,
22.3,17.3,14.1;

HRMS (APPI) for (M™: C1,H2N™), calculated: 179.1669, found: 179.1664.

SN XN
4k : ©/

Yellow oil; solvent for chromatography: hexane/ethyl acetate (95:5); 84 mg (72%);

'H NMR (400 MHz, CDCls) & (ppm) 7.29 (dt, J = 13.2, 6.5 Hz, 4H), 7.16 (t, J = 7.1 Hz, 1H),
5.40 (m, 2H), 2.91 (t, J = 7.4 Hz, 2H), 2.12 (m, 2H), 1.98 (m, 2H), 1.70 (p, J = 7.3 Hz, 2H),
1.30 (dt, J = 12.7, 6.5 Hz, 4H), 0.89 (t, J = 7.2 Hz, 3H);

3C NMR (101 MHz, CDCls) & (ppm) 137.0, 131.9, 129.0, 129.0, 128.8, 125.8, 33.0, 32.4,
31.9,31.7,29.1, 22.3, 14.1;

HRMS (ESI) for ((M+H]": C15H,3S"), calculated: 235.1521, found: 235.1517.

al- @Zj/\/\/\/

Yellow oil; solvent for chromatography: hexane/ethyl acetate (95:5); 106 mg (91%);

'H NMR (400 MHz, CDCls) & (ppm) 6.98-6.72 (m, 4H), 5.58 (dt, J = 13.5, 6.6 Hz, 1H), 5.46
(dt, J=14.3, 6.8 Hz, 1H), 4.23 (d, J = 11.2 Hz, 1H), 4.13 (m, 1H), 3.88 (dd, J = 11.2, 7.7 Hz,
1H), 2.57-2.38 (m, 1H), 2.32 (dt, J = 14.1, 7.2 Hz, 1H), 2.03 (m, 2H), 1.32 (m, 4H), 0.90 (t, J
= 6.8 Hz, 3H);

3C NMR (101 MHz, CDCls) & (ppm) 143.6, 143.4, 135.0, 123.6, 121.6, 121.3, 117.4, 117.1,
72.9,67.6, 34.6, 32.4, 31.6, 22.3, 14.1;

HRMS (APPI) for (M™: C15H200,™), calculated: 232.1458, found: 232.1451.

0 AN

am W

(3
Yellow oil; solvent for chromatography: hexane/ethyl acetate (9:1); 87 mg (88%);
'H NMR (400 MHz, CDCl3) & (ppm) 5.37 (m, 2H), 4.50 (t, J = 5.2 Hz, 1H), 4.09 (dd, J =
10.9, 4.9 Hz, 2H), 3.81-3.55 (m, 2H), 2.12-1.81 (m, 4H), 1.75-1.50 (m, 2H), 1.39-1.06 (m,
6H), 0.87 (t, J = 7.2 Hz, 3H);
3C NMR (101 MHz, CDCls) & (ppm) 131.1, 129.2, 102.0, 67.0, 35.2, 32.4, 31.9, 27.2, 26.0,
22.3,14.1;
HRMS (APPI) for ([M+H]": C1,H,30,"), calculated: 199.1693, found: 199.1691.
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O~
4n : ©/
Yellow oil; solvent for chromatography: hexane/ethyl acetate (95:5); 109 mg (94%);
'H NMR (400 MHz, CDCl3) & (ppm) 7.37-7.21 (m, 2H), 7.00-6.82 (m, 3H), 5.64-5.19 (m,
2H), 3.97 (t, J = 6.5 Hz, 2H), 2.26-1.90 (m, 4H), 1.80 (dt, J = 14.8, 7.0 Hz, 2H), 1.55 (dt, J =
14.5, 7.3 Hz, 2H), 1.43-1.12 (m, 4H), 0.91 (t, J = 6.2 Hz, 3H);
3C NMR (101 MHz, CDCls) & (ppm) 159.2, 131.1, 129.8, 129.5, 120.6, 114.6, 67.9, 32.4,
31.9, 28.9, 26.2, 22.4, 14.1;
HRMS (APPI) for (M**: C1sH240™), calculated: 232.1822, found: 232.1455.

O
4o: )J\/\/\/\/\/\
Et,N X

Blue oil; solvent for chromatography: hexane/ethyl acetate (7:3); 112 mg (88%);

'H NMR (400 MHz, CDCls) & (ppm) 5.48-5.19 (m, 2H), 3.31 (m, 4H), 2.27 (t, J = 7.6 Hz,
2H), 2.05-1.80 (m, 4H), 1.73-1.50 (m, 2H), 1.47-1.21 (m, 8H), 1.12 (dt, J = 24.8, 7.0 Hz, 6H),
0.88 (t, J = 6.4 Hz, 3H).;

3C NMR (101 MHz, CDCls) & (ppm) 172.4, 130.6, 130.2, 42.1, 40.1, 33.3, 32.6, 32.4, 31.9,
29.6,29.2, 255, 22.3,14.5, 14.1, 13.2;

HRMS (ESI) for ((M+H]": C16H3,NO™), calculated: 254.2484, found: 254.2489.

NN
Yellow oil; solvent for chromatography: hexane; 131 mg (90%);
'H NMR (400 MHz, CDCl3) & (ppm) 8.13 (d, J = 7.8 Hz, 2H), 7.59-7.33 (m, 4H), 7.33-7.05
(m, 2H), 5.65-5.22 (m, 2H), 4.32 (t, J = 7.2 Hz, 2H), 2.22-1.79 (m, 6H), 1.46-1.17 (m, 4H),
0.93 (t, J = 7.2 Hz, 3H);
3C NMR (101 MHz, CDCls) & (ppm) 140.5, 131.9, 128.8, 125.7, 122.9, 120.5, 118.8, 108.8,
42.5,32.4,31.9,30.2, 28.7, 22.4, 14.1;
HRMS (ESI) for ((M+H]": C21H26N™), calculated: 292.2065, found: 292.2072.

O~
“ (O

Yellow oil; solvent for chromatography: hexane/ethyl acetate (15:1); 78 mg (76%);

'H NMR (400 MHz, CDCl3) & (ppm) 7.49-7.14 (m, 2H), 7.04-6.66 (m, 3H), 5.70-5.34 (m,
2H), 3.98 (t, J = 6.8 Hz, 2H), 2.50 (m, 2H), 2.12-1.93 (m, 2H), 1.49-1.20 (m, 4H), 0.92 (t, J =
7.2 Hz, 3H);

3C NMR (101 MHz, CDCls) & (ppm) 159.1, 133.5, 129.5, 125.5, 120.7, 114.7, 67.8, 32.7,
32.5,31.7,22.3, 14.1;

HRMS (APPI) for ([M+H]": C14H,,0"), calculated: 205.1587, found: 205.1582.
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Orange oil; solvent for chromatography: hexane/ethyl acetate (8:2); 86 mg (80%);

'H NMR (400 MHz, CDCls) & (ppm) 5.57-5.23 (m, 2H), 3.93 (dt, J = 8.4, 4.3 Hz, 4H), 2.18-
1.87 (m, 4H), 1.75-1.54 (m, 2H), 1.54-1.02 (m, 9H), 0.88 (t, J = 7.2 Hz, 3H);

3C NMR (101 MHz, CDCls) & (ppm) 131.0, 129.9, 124.6, 64.7, 38.8, 32.8, 32.4, 31.9, 24.2,
23.9,22.3,14.1;

HRMS (APPI) for (M™: C13H240,"™), calculated: 212.1771, found: 212.1775.

5a:
O\/\/\/

Colorless oil; solvent for chromatography: hexane; 59 mg (71%);

'H NMR (400 MHz, CDCl3) & (ppm) 5.49-5.15 (m, 2H), 2.11-1.92 (m, 2H), 1.92-1.79 (m,
1H), 1.79-1.58 (m, 4H), 1.41-1.11 (m, 8H), 1.11-0.96 (m, 2H) 0.89 (t, J = 6.8 Hz, 3H);

3C NMR (101 MHz, CDCls) & (ppm) 136.5, 127.8, 40.9, 33.5, 32.5, 32.1, 26.4, 26.3, 22.3,
14.1;

HRMS (APPI) for (M™: C1,H2,"), calculated: 166.1716, found: 166.1713.

(@)
5e : =

Yellow oil; solvent for chromatography: hexane/ethyl acetate (9:1); 112 mg (92%);

'H NMR (400 MHz, CDCls) & (ppm) 7.54-7.14 (m, 5H), 5.42 (m, 2H), 4.37 (d, J = 11.2 Hz,
1H), 4.20 (dd, J = 11.2, 4.2 Hz, 1H), 3.65 (t, J = 11.8 Hz, 1H), 2.48-2.25 (m, 1H), 2.07-1.96
(m, 2H), 1.91 (d, J = 13.3 Hz, 1H), 1.68 (d, J = 13.0 Hz, 1H), 1.44-1.13 (m, 6H), 0.91 (t, J =
6.8 Hz, 3H);

3C NMR (101 MHz, CDCls) & (ppm) 143.2, 134.3, 129.2, 128.4, 127.4, 125.9, 79.7, 68.4,
40.7, 38.8, 32.5, 32.4, 31.8, 22.3, 14.1;

HRMS (APPI) for (M™*: C17H240™), calculated: 244.1777, found: 244.1803.

5f : Q
=

Yellow oil; solvent for chromatography: hexane/ethyl acetate (15:1); 58 mg (69%);

'H NMR (400 MHz, CDCls) & (ppm) 5.51-5.21 (m, 2H), 3.94 (d, J = 9.5 Hz, 2H), 3.39 (t, J =
11.6 Hz, 2H), 2.23-2.07 (m, 1H), 1.98 (d, J = 6.0 Hz, 2H), 1.58 (d, J = 12.7 Hz, 2H), 1.51-
1.36 (m, 2H), 1.36-1.12 (m, 4H), 0.88 (t, J = 6.2 Hz, 3H).;

3C NMR (101 MHz, CDCls) & (ppm) 134.5, 129.0, 68.0, 38.0, 33.1, 32.4, 31.9, 22.3, 14.1;
HRMS (ESI) for ((M+H]": C11H,,0"), calculated: 169.1592, found: 169.1601.

59: O\/\/\/

Colorless oil; solvent for chromatography: hexane; 60 mg (79%);

'H NMR (400 MHz, CDCls) & (ppm) 5.49-5.18 (m, 2H), 2.50-2.28 (m, 1H), 2.08-1.84 (m,
2H), 1.81-1.40 (m, 6H), 1.40-1.06 (m, 6H), 0.88 (t, J = 6.5 Hz, 3H);

3C NMR (101 MHz, CDCls) & (ppm) 135.1, 128.5, 43.5, 33.4, 32.4, 32.0, 25.3, 22.4, 14.1;
HRMS (APPI) for (M™: C11Hx™), calculated: 152.1560, found: 152.1556.
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5h :
=

Yellow oil; solvent for chromatography: hexane; 85 mg (85%);

'H NMR (400 MHz, CDCl3) & (ppm) 7.34-7.07 (m, 4H), 5.58 (m, 2H), 3.24-2.99 (m, 3H),
2.87-2.62 (m, 2H), 2.17-1.89 (m, 2H), 1.47-1.23 (m, 4H), 0.95 (t, J = 6.5 Hz, 3H);

3C NMR (101 MHz, CDCls) & (ppm) 143.5, 133.8, 130.0, 126.2, 124.4, 43.7, 39.9, 32.4,
31.9,22.4,14.1;

HRMS (APPI) for (M™: C1sHx™"), calculated: 200.1565, found: 200.1571.

5i:
=

Yellow oil; solvent for chromatography: hexane/ethyl acetate (9:1); 76 mg (64%);

'H NMR (400 MHz, CDCl3) & (ppm) 5.53-5.12 (m, 2H), 4.22-3.97 (m, 2H), 2.38-2.18 (m,
1H), 2.01-1.86 (m, 4H), 1.84-1.74 (m, 1H), 1.69 (d, J = 13.5 Hz, 1H), 1.53 (d, J = 39.0 Hz,
2H), 1.26 (m, 10H), 0.86 (t, J = 3.4 Hz, 3H);

3C NMR (101 MHz, CDCls) & (ppm) 176.1, 135.2, 128.7, 60.2, 43.4, 40.2, 35.5, 32.5, 32.4,
31.9,28.7,25.4,22.3,14.4, 141,

HRMS (ESI) for ((M+H]": C15H,70,"), calculated: 239.2011, found: 239.2012.

W

Yellow oil; solvent for chromatography: hexane/ethyl acetate (8:2); 97 mg (76%);

'H NMR (400 MHz, CDCl3) & (ppm) 5.50 (m, 1H), 5.41-5.18 (m, 1H), 3.59-3.34 (m, 2H),
3.25 (dd, J = 14.4, 7.8 Hz, 1H), 3.09-2.84 (m, 1H), 2.79-2.54 (m, 1H), 2.04-1.82 (m, 3H),
1.62 (d, J = 10.9 Hz, 1H), 1.46 (s, 9H), 1.36-1.12 (m, 4H), 0.87 (t, J = 9.3 Hz, 3H);

3C NMR (101 MHz, CDCls) & (ppm) 154.7, 131.7, 130.0, 79.1, 51.5, 45.8, 42.2, 32.6, 32.3,
31.7,28.7,22.3, 14.1;

HRMS (ESI) for ((M+Na]": C1sH2sNO,Na"),calculated: 276.1939, found: 276.1941.

O
. )(OJ\NQ\/\/\/

Yellow oil; solvent for chromatography: hexane/ethyl acetate (8:2); 88 mg (73%);

'H NMR (400 MHz, CDCls) & (ppm) 5.52 (m, 2H), 4.04 (t, J = 8.2 Hz, 2H), 3.79-3.55 (m,
2H), 3.22-2.98 (m, 1H), 2.00 (m, 2H), 1.41 (s, 9H), 1.36-1.07 (m, 4H), 0.88 (t, J = 6.3 Hz,
3H);

3C NMR (101 MHz, CDCls) & (ppm) 156.5, 132.3, 130.6, 79.3, 55.0, 32.2, 31.6, 31.5, 28.5,
22.3,14.0;

HRMS (ESI) for ([M+H]": C14H26NO,"), calculated: 240.1964, found: 240.0685.
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5m : =

Colorless oil; solvent for chromatography: hexane; 86 mg (80%);

'H NMR (400 MHz, CDCl5) & (ppm) 7.48-6.96 (m, 5H), 5.38 (m, 2H), 2.62 (m, 2H), 2.14 (m,
1H), 2.05 (m, 2H), 1.62 (m, 2H), 1.48-1.21 (m, 4H), 1.04 (d, J = 6.7 Hz, 3H), 0.95 (t, J = 7.0
Hz, 3H);

3C NMR (101 MHz, CDCls) & (ppm) 143.2, 136.0, 139.4, 128.6, 128.4, 125.7, 39.1, 36.6,
33.9,32.4,32.0,22.3,21.2,14.1,

HRMS (APPI) for (M™: C1sH24™"), calculated: 216.1873, found: 216.1869.

6b : O X O

Colorless oil; solvent for chromatography: hexane; 81 mg (69%);

'H NMR (400 MHz, CDCl3) & (ppm) 7.58-7.25 (m, 5H), 7.25-7.02 (m, 4H), 6.40 (d, J = 15.8
Hz, 1H), 6.32-6.06 (m, 1H), 2.66 (t, J = 7.6 Hz, 2H), 2.27 (m, 2H), 1.85-1.62 (m, 2H), 1.55 (t,
J=7.3 Hz, 3H);

3C NMR (101 MHz, CDCls) & (ppm) 142.8, 138.0, 131.0, 130.0, 128.6, 128.5, 128.4, 126.9,
126.0, 125.8, 36.0, 33.0, 31.2, 29.1;

HRMS (APPI) for (M™: C1gHx"), calculated: 236.1560, found: 236.1559.

O = CN
6c - W

Yellow oil; solvent for chromatography: hexane/ethyl acetate (8:2); 42 mg (41%);

'H NMR (400 MHz, CDCls) & (ppm) 7.30 (d, J = 0.8 Hz, 1H), 6.28 (t, J = 2.4 Hz, 1H), 5.97
(d, J = 2.4 Hz, 1H), 5.43 (m, 2H), 2.61 (t, J = 7.5 Hz, 2H), 2.32 (t, J = 7.2 Hz, 2H), 2.15 (m,
2H), 2.05 (m, 2H), 1.71 (m, 4H);

13C NMR (101 MHz, CDCls) & (ppm) 156.2, 140.9, 132.4, 128.2, 119.8, 110.2, 104.9, 32.0,
31.4,27.8, 27.5,25.2, 16.4,

HRMS (ESI) for ((M+H]": C13H1gNO™), calculated: 204.1388, found: 204.1392.

S
6d : ©/ Cl

Yellow oil; solvent for chromatography: hexane/ethyl acetate (8:2); 86 mg (80%);

'H NMR (400 MHz, CDCls) & (ppm) 7.30 (dt, J = 15.3, 7.5 Hz, 4H), 7.17 (t, J = 6.9 Hz, 1H),
5.44 (m, 2H), 3.52 (t, J = 6.4 Hz, 2H), 2.91 (t, J = 7.3 Hz, 2H), 2.30-2.00 (m, 4H), 1.83 (m,
2H), 1.77-1.58 (m, 2H);

3C NMR (101 MHz, CDCls) & (ppm) 136.9, 130.6, 129.5, 129.1, 129.0, 125.9, 44.5, 33.0,
32.3,31.6,29.7, 28.9;

HRMS (ESI) for ([M+H]": C14H2,CIS™), calculated: 255.0974, found: 255.0975.
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6e : e

F3C

Yellow oil; solvent for chromatography: hexane/ethyl acetate (8:2); yield: 90 mg (51 %);

'H NMR (400 MHz, CDCls) & (ppm) 7.54 (d, J = 8.2 Hz, 2H), 7.43 (d, J = 8.0 Hz, 2H), 6.41
(d, J =16.1 Hz, 1H), 6.25 (dd, J = 16.0, 6.8 Hz, 1H), 4.26-3.94 (m, 2H), 2.86-2.69 (m, 2H),
2.46-2.36 (m, 1H), 2.36-2.25 (m, 1H), 1.96-1.82 (m, 1H), 1.76 (d, J = 14.4 Hz, 2H), 1.47 (s,
9H);

3C NMR (101 MHz, CDCls) & (ppm) 155.0, 137.2, 127.5, 126.3, 125.6, 125.5, 79.6, 42.1,
39.6, 31.7, 28.6;

HRMS (ESI) for ((M+Na]": C1gH24F3sNO,Na"), calculated: 378.1657, found: 378.1654.

6f - >—\s|/ @’
Py

Slightly yellow oil; solvent for chromatography: hexane/ethyl acetate (95:5); yield: 90 mg
(54%);

'H NMR (400 MHz, CDCls) § (ppm) 6.97 (d, J = 3.8 Hz, 1H), 6.83 (s, 1H), 6.20-6.09 (m,
1H), 6.03 (dt, J = 18.8, 6.2 Hz, 1H), 5.54 (d, J = 18.8 Hz, 1H), 4.31 (t, J = 7.1 Hz, 2H), 2.43
(s, 3H), 2.19-2.09 (m, 2H), 1.89-1.78 (m, 2H), 1.33-1.21 (m, 2H), 1.02 (d, J = 4.1 Hz, 21H);
3C NMR (101 MHz, CDCls) & (ppm) 188.3, 148.1, 130.4, 124.8, 120.4, 108.0, 49.4, 34.3,
30.6, 27.5, 18.8, 11.0;

HRMS (ESI) for ((M+H]": C20H3sNOSi™), calculated: 334.2566, found: 334.2566.

WOTBDMS
69 :
F

Colorless oil; solvent for chromatography: hexane/ethyl acetate (95:5); yield: 103 mg (61%);
'H NMR (400 MHz, CDCls) & (ppm) 7.29 (dd, J = 8.1, 5.7 Hz, 2H), 6.97 (t, J = 8.6 Hz, 2H),
6.33 (d, J = 15.8 Hz, 1H), 6.23-6.01 (m, 1H), 3.61 (t, J = 6.5 Hz, 2H), 2.19 (m, 2H), 1.63-
1.40 (m, 4H), 1.40-1.28 (m, 4H), 0.89 (s, 9H), 0.05 (s, 6H);

3C NMR (101 MHz, CDCls) & (ppm) 160.8, 131.1, 128.7, 127.4, 115.5, 115.3, 63.4, 33.1,
33.0,29.5,29.2, 26.1, 25.9, -5.1;

HRMS (ESI) for ([M+H]": Cy0H34FOSi™), calculated: 337.2363, found: 337.2363.

o 7

Yellow oil; solvent for chromatography: hexane/ethyl acetate (95:5); yield: 91 mg (72%);

'H NMR (400 MHz, CDCl3) & (ppm) 7.32-7.26 (m, 4H), 7.23-7.16 (m, 3H), 6.97-6.86 (m,
3H), 5.69-5.48 (m, 2H), 3.96 (t, J = 6.8 Hz, 2H), 2.75-2.65 (m, 2H), 2.49 (m, 2H), 2.36 (m,
2H);

3C NMR (101 MHz, CDCls) & (ppm) 159.1, 142.1, 132.4, 129.5, 128.6, 128.4, 126.5, 125.9,
120.7, 114.7, 67.7, 36.1, 34.6, 32.7;

HRMS (APPI) for (M™*: C1gH200™), calculated: 252.1509, found: 252.1514.
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SN
6i : o O X X

LJ

Yellow oil; solvent for chromatography: hexane/ethyl acetate (8:2); yield: 77 mg (55%);

'H NMR (400 MHz, CDCls) & (ppm) 7.11 (d, J = 6.1 Hz, 1H), 6.91 (m, 1H), 6.78 (d, J
=2.8 Hz, 1H), 5.56-5.41 (m, 2H), 4.57 (s, 1H), 3.98-3.80 (m, 1H), 3.72 (m, 1H), 3.63-3.42
(m, 2H), 2.88 (t, J = 7.4 Hz, 2H), 2.42-2.25 (m, 2H), 2.22-2.01 (m, 2H), 1.86-1.53 (m, 8H);
3C NMR (101 MHz, CDCls) & (ppm) 145.0, 131.0, 129.3, 126.7, 124.2, 123.0, 99.0, 67.1,
62.4, 34.8, 30.9, 30.2, 29.6, 29.3, 25.6, 19.8;

HRMS (ESI) for ((M+Na]": C1sH240,SNa"), calculated: 303.1395, found: 303.1396.

NN NEt,
6 M
o

Yellow oil; solvent for chromatography: hexane/ethyl acetate (9:1); yield: 76 mg (50%);

'H NMR (400 MHz, CDCls) & (ppm) 7.25 (d, J = 8.4 Hz, 2H), 6.89-6.71 (m, 2H), 6.30 (d,
J=15.6 Hz, 1H), 6.05 (m, 1H), 3.78 (s, 3H), 3.31 (m, 4H), 2.38-2.24 (m, 2H), 2.18 (m, 2H),
1.65 (dt, J = 15.0, 7.5 Hz, 2H), 1.57-1.42 (m, 2H), 1.42-1.30 (m, 2H), 1.24 (t, J = 7.1 Hz, 6H);
3C NMR (101 MHz, CDCls) & (ppm) 172.4, 158.7, 130.8, 129.3, 128.9, 127.1, 114.0, 55.4,
42.1,33.2,33.0, 29.5, 29.2, 25.5, 14.3;

HRMS (ESI) for ((M+H]": C1gH3oNO,"), calculated: 304.2277, found: 304.2278.

LA
|

Yellow oil; solvent for chromatography: hexane/ethyl acetate (6:4); yield: 100 mg (57%);

'H NMR (400 MHz, CDCls) & (ppm) 7.28 (d, J = 8.5 Hz, 2H), 7.14 (d, J = 8.0 Hz, 2H), 6.36
(d, J=15.6 Hz, 1H), 6.17 (dd, J = 14.8, 7.7 Hz, 1H), 4.73-4.48 (m, 1H), 4.11 (m, 2H), 3.76 (t,
J = 11.5 Hz, 2H), 3.23 (s, 3H), 2.30 (m, 2H), 1.84 (d, J = 5.7 Hz, 2H), 1.76 (d, J = 7.6 Hz,
2H), 1.43 (s, 9H);

3C NMR (101 MHz, CDCl3) & (ppm) 154.9, 142.6, 135.0, 129.9, 129.7, 126.2, 125.5, 101.7,
80.4, 67.0, 34.9, 32.2, 28.5, 26.3, 22.1;

HRMS (ESI) for ((M+Na]": C2H29NO,;Na"), calculated: 370.1994, found: 370.1991.

7a: o |.
\\)\O,SI\

Coloress oil; pure product; 3.40 g (77%);

'H NMR (400 MHz, CDCls) & (ppm) 4.04-3.85 (m, 1H), 2.41-2.13 (m, 2H), 1.96 (d, J = 2.4
Hz, 1H), 1.23 (d, J = 6.0 Hz, 3H), 0.89 (s, 9H), 0.07 (s, 6H);

3C NMR (101 MHz, CDCls) & (ppm) 82.1, 69.8, 67.7, 29.5, 26.0, 23.4, 18.3, -4.6;

Product was not detected by ESI, APCI and APPI.
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O
b )J\/\/\/\/\)\
-0 Z OTBDMS

Orange oil; solvent for chromatography: hexane/ethyl acetate (95:5); 555 mg (78%);

'H NMR (400 MHz, CDCl3) & (ppm) 5.38 (m, 2H), 4.11 (m, 2H), 3.77 (dt, J = 12.1, 6.0 Hz,
1H), 2.28 (m, 2H), 2.20-2.09 (m, 1H), 2.05 (dd, J = 13.1, 7.0 Hz, 1H), 2.01-1.90 (m, 2H),
1.67-1.52 (m, 2H), 1.32-1.20 (m, 9H), 1.09 (d, J = 6.0 Hz, 3H), 0.87 (s, 9H), 0.03 (s, 6H);

3C NMR (101 MHz, CDCls) & (ppm) 174.0, 132.6, 127.1, 69.0, 60.3, 43.2, 34.5, 34.2, 32.7,
29.4,29.1, 28.9, 26.0, 25.1, 23.5, 14.4, -4.6;

HRMS (ESI) for ([M+H]": Cx0H4003SiNa"), calculated: 379.2644, found: 379.2635.

(@]
7o’ )J\/\/\/\/\)\
~o = OH

Yellow oil; solvent for chromatography: hexane/ethyl acetate (5:5); 208 mg (86%);

'H NMR (400 MHz, CDCl3) & (ppm) 5.43 (m, 2H), 4.09 (m, 2H), 3.82-3.68 (m, 1H), 2.26 (m,
3H), 2.10 (m, 2H), 2.00-1.95 (m, 1H), 1.62-1.56 (m, 2H), 1.29-1.19 (m, 9H), 1.15 (d, J =6.1
Hz, 3H).;

3C NMR (101 MHz, CDCls) & (ppm) 174.4, 134.4, 126.1, 67.3, 60.3, 42.6, 34.1, 32.6, 29.3,
29.0, 28.8, 25.0, 22.7, 14.3;

HRMS (ESI) for ((M+Na]": C14H260sNa"), calculated: 265.1780, found: 265.1785.

O
fe: )W
HO = OH

Yellow oil; pure product; 108 mg (96%);

'H NMR (400 MHz, CDCls) & (ppm) & 5.44 (m, 2H), 3.79 (h, J = 6.1 Hz, 1H), 2.32 (dd, J =
9.1, 5.6 Hz, 3H), 2.20-2.07 (m, 2H), 2.00 (m, 1H), 1.62 (h, J = 7.0 Hz, 2H), 1.31 (dd, J = 21.1,
13.2 Hz, 6H), 1.22-1.13 (m, 3H);

3C NMR (101 MHz, CDCls) & (ppm) 179.3, 134.5, 126.0, 67.6, 42.5, 34.1, 32.6, 29.2, 28.9,
28.8, 24.7, 22.6;

HRMS (ESI) for ([M-H]: C12H2105), calculated: 213.1491, found: 213.1493.

o)
(+)-Recifeiolide : O

X

Colorless oil; solvent for chromatography: hexane/ethyl acetate (9:1); 69 mg (70%);

'H NMR (400 MHz, CDCls) & (ppm) 5.40-5.21 (m, 2H), 5.21-5.00 (m, 1H), 2.44-2.22 (m,
4H), 2.14 (m, 2H), 2.07-1.89 (m, 1H), 1.80 (m, 1H), 1.56-1.42 (m, 4H), 1.24 (d, J = 6.4 Hz,
3H), 1.14 (m, 2H);

3C NMR (101 MHz, CDCls) & (ppm) 173.6, 133.6, 127.2, 68.7, 41.1, 33.1, 30.4, 25.1, 24.8,
24.3,23.3,20.7;

HRMS (ESI) for ([M-H]: C12H1905), calculated: 195.1385, found: 195.1385.
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'H and *C NMR spectra of (E)-9-(oct-1-en-1-yl)-9-borabicyclo[3.3.1]nonane
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'H and **C NMR spectra of (E)-dec-5-en-1-ylbenzene
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'H and *C NMR spectra of (E)-2-(undec-4-en-1-yl)isoindoline-1,3-dione
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'H and *C NMR spectra of (E)-1-(1-(non-4-en-1-yl)-1H-pyrrol-2-yl)ethan-1-one
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'H and *C NMR spectra of methyl (E)-1-(undec-4-en-1-yl)-1H-indole-3-carboxylate
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'H and *C NMR spectra of (E)-2-(non-4-en-1-yl)furan
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'H and *C NMR spectra of tert-butyl (E)-4-(non-2-en-1-yl)piperidine-1-carboxylate
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'H and *C NMR spectra of (E)-2,2-diphenyldodec-7-enenitrile
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'H and **C NMR spectra of (E)-dodec-7-enenitrile
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'H and *C NMR spectra of (E)-non-4-en-1-yl(phenyl)sulfane

SUUU
2800

2600

2400

2200

2000

1800

1600

2E'S
PE'S

9e's
LE'S
6E'S
[
'S
'S
ar's
Lr's

¥TL
are
ars

a9z h./.

[y
[eraa
1€8
s

TD4077.1.fid

1400
1200
1000
800
600
400
200
— 0

J\

4k

=]
8
L [=]
ra
[ W
B
Wa,m
L=
=
ﬁne
(%]
Fa
WE,N
az | o
N
bz
[ v
2l
we
[ ©
-
[ W
o
L2
3
g
=
&
=
s
[ <
[ ©
ui

18
wn
[

80
[

2400

2200

2000

1800

1600

1400

1200

1000

800

=200

ei—

wce—

ar'62
ﬁh.ﬂm./.
e
OF'ZE~F
mu.mm\j

9L
ar .RW
BRLL

OB'S2T~
EEET
mm.H~W
FORZT
LETET=T

E0LET—

TD4077.2.fid

o
g

S39

f1 (pom)

T T T
120 110 100

T
130

0



ioxine

'H and *C NMR spectra of (E)-2-(hept-2-en-1-yl)-2,3-dihydrobenzo[b][1,4]d
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'H and *C NMR spectra of (E)-2-(oct-3-en-1-yl)-1,3-dioxane
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'H and **C NMR spectra of (E)-(dec-5-en-1-yloxy)benzene
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'H and **C NMR spectra of (E)-N,N-diethyldodec-7-enamide
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'H and **C NMR spectra of (E)-9-(non-4-en-1-yl)-9H-carbazole
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'H and *C NMR spectra of (E)-(oct-3-en-1-yloxy)benzene
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'H and *C NMR spectra of (E)-2-methyl-2-(non-4-en-1-yl)-1,3-dioxolane
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'H and *C NMR spectra of (E)-hex-1-en-1-ylcyclohexane
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'H and *C NMR spectra of (E)-4-(hex-1-en-1-yl)-2-phenyltetrahydro-2H-pyran

TD4110.1.fid

1607
£6'04
5604
PET
s
[Ta5

nas

05 14

151

€517
S5 19
4514
85 [
99 1
69 [

681"
mm;/
102

0

01—
ae’
9E T,
e

59°C
mm,mv

7 T

£9E

mm,mV
mm,m\‘
9BE—
mm,m.\

ary
BTt
12
ZC't
mméu\
e
897
on,w\
9E's
8E'S
or's
cb's
EbS
Sh5—=
a's
1
055

295
6Y'S
245
o)

9L
hm.hW
6L

£-F
mm.hH\
LEE

Fos

5d

<1
-1
e

Fse

feo

460
160

for

3000
2800

MI—
EIT—

2TE
mm,mm.fulxr(
st
|'ee—
69 Of—

ob'89—

89
ar .RW
mv.hh\u
TL6L

LI,
CHATT~_
8T
ezt

SEPET—

LTS I—

TD4110.2.fid

2600
2400
2200
2000
1800
1600
1400
1200
1000

S48




'H and *C NMR spectra of (E)-4-(hex-1-en-1-yl)tetrahydro-2H-pyran
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'H and *C NMR spectra of (E)-hex-1-en-1-ylcyclopentane
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'H and *C NMR spectra of (E)-2-(hex-1-en-1-yl)-2,3-dihydro-1H-indene
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'H and *C NMR spectra of ethyl (E)- 3-(hex-1-en-1-yl)cyclohexane-1-carboxylate
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'H and *C NMR spectra of tert-butyl (E)-3-(hex-1-en-1-yl)pyrrolidine-1-carboxylate
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'H and *C NMR spectra of tert-butyl (E)-3-(hex-1-en-1-yl)azetidine-1-carboxylate
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'H and *C NMR spectra of (E)-(3-methylnon-4-en-1-yl)benzene
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'H and *C NMR spectra of (E)-hex-1-ene-1,6-diyldibenzene
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'H and *C NMR spectra of (E)-9-(furan-2-yl)non-5-enenitrile
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'H and *C NMR spectra of (E)-(8-chlorooct-4-en-1-yl)(phenyl)sulfane
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'H and *C NMR spectra of tert-butyl (E)-4-(4-(trifluoromethyl)styryl)piperidine-1-
carboxylate
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'H and *C NMR spectra of (E)-1-(1-(5-(triisopropylsilyl)pent-4-en-1-yl)-1H-pyrrol-2-

ylethan-1-one
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'H and *C NMR spectra of (E)-tert-butyl((8-(4-fluorophenyl)oct-7-en-1-yl)oxy)

dimethylsilane
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'H and *C NMR spectra of (E)-(6-phenoxyhex-3-en-1-yl)benzene
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'H and *C NMR spectra of (E)-2-((7-(thiophen-2-yl)hept-4-en-1-yl)oxy)tetrahydro-2H-

pyran
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'H and *C NMR spectra of (E)-N,N-diethyl-8-(4-methoxyphenyl)oct-7-enamide
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'H and *C NMR spectra of tert-butyl (E)-(4-(4-(1,3-dioxan-2-yl)but-1-en-1-

yDphenyl)(methyl)carbamate
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'H and *C NMR spectra of tert-butyldimethyl(pent-4-yn-2-yloxy)silane
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'H and *C NMR spectra of ethyl (E)-11-((tert-butyldimethylsilyl)oxy)dodec-8-enoate
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'H and *C NMR spectra of ethyl (E)-11-hydroxydodec-8-enoate
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'H and *C NMR spectra of (E)-11-hydroxydodec-8
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'H and *C NMR spectra of (+)-Recifeiolide
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