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General Experimental Conditions. DMF, DMA, THF, acetonitrle, and toluene were used in
anhydrous forms, which were purchased from Aldrich chemical. 'H NMR spectra were
recorded at 250, 300, and 400 MHz. **C NMR spectra were recorded at 63, 75.5, and 100
MHz. Thin-layer chromatography (TLC) was performed using commercially prepared 60
mesh silica gel plates visualized with short-wavelength UV light (254 nm). Silica gel 60
(9385, 230-400 mesh) was used for column chromatography. The reported yields are isolated
yields and are the average of two runs. All commercially available reagents such as boronic
acids and olefins were used as received from Aldrich and Acros chemical. In addition, the
use of oxygen in conjunction with metals can lead to explosive mixtures, and care should be
exercised especially when scaling up although we have not encountered any dangerous

incidents during the oxidative palladium(l1) catalysis reactions.

(1E)-2-Hex-1-enyl-4,4,5,5-tetramethyl-[1,3,2]dioxaborolane (1): To a stirred solution of 1-
hexyne (1 g, 12.2 mmol), was cautiously added catechol borane (1.4 ml, 13.4 mmol) under a
N, atmosphere, and the resulting mixture was maintained at 70 °C for 2 hours with stirring.
After cooled to room temperature, the reaction was diluted with THF (30 mL) prior to the
addition of pinacol (1.7 g, 14.6 mmol). The resulting reaction mixture was stirred for 3 hours
at room temperature, diluted with EtOAc (30 mL) and washed with water followed by
saturated brine. The separated organic layer was dried over anhydrous Na,SO,, filtered and
reduced in vacuo to give an oil, which was column chromatographed eluting with 10%
EtOAC in hexanes to afford 1 (78%) as colorless oil: *H NMR (250 MHz, CDCls) $=6.61 (dt,
J=6.5,17.9 Hz, 1 H), 5.40 (d, J = 17.9 Hz, 1 H), 2.13 (dt, J = 6.5, 6.6 Hz, 2 H), 1.27-1.41 (m,

4 H), 1.24 (s, 12 H), 0.86 (t, J = 6.9 Hz, 3 H).



General procedure A for the coupling reaction with pinacolboronic ester and olefin in
the absence of base (Base Free Conditions): To a solution of olefin (1.5 mmol) in N,N-
dimethylacetamide (2.5 mL, C = 0.2 M), was added pinacolboronic ester (0.5 mmol)
followed by a single addition of Pd(OAc), (0.025 mmol). The reaction flask was fitted with
an oxygen balloon. The resulting reaction was stirred for 6 hours at 50 °C, diluted with ethyl
acetate (20 mL), and washed with water (2 X 10 mL). The separated organic layer was dried
over anhydrous Na,SO, and filtered. The filtrate was concentrated in vacuo, and subjected to

flash chromatography affording a cross-coupling compound.

(2E,4E)-Nona-2,4-dienoic acid tert-butyl ester (2): Following the general procedure A,
cross coupling reaction of boronic ester 1 with tert-butyl acrylate afforded diene 2 (95%): *H
NMR (250 MHz, CDCls) 8= 7.13 (dd, J = 25.4, 15.4 Hz, 1 H), 6.10 (m, 2 H), 5.68 (d, J =
15.4 Hz, 1 H), 2.12 (m, 2 H), 1.45 (s, 9 H), 1.32 (m, 4 H), 0.87 (t, J = 6.9 Hz, 3 H); *C NMR
(63 MHz, CDCl3) 6 = 166.7, 144.1, 144.0, 128.3, 121.0, 80.0, 32.6, 30.8, 28.1, 22.2,

13.8.;Anal. calcd for C13H2,0,: C 74.24, H 10.54, found: C 74.23, H 10.54.

(1E,3E)-Octa-1,3-dienyl-benzene (9): Following the general procedure A, cross coupling
reaction of boronic ester 1 with styrene afforded diene 9 (88%): *H NMR (250 MHz, CDCly)
8 =7.27 (m, 5 H, Ph), 6.73 (dd, J = 15.6, 10.3 Hz, 1 H), 6.41 (d, J = 15.6 Hz, 1 H), 6.18 (dd,
J=15.1,10.3 Hz, 1 H), 5.80 (dt, J = 15.1, 7.5 Hz, 1 H), 2.12 (m, 2 H), 1.34 (m, 4 H), 0.88 (t,
J = 6.9 Hz, 3 H); *C NMR (63 MHz, CDCl;) & = 137.6, 136.0, 130.4, 129.9, 129.4, 128.5,
127.0, 126.1, 32.6, 31.4, 22.3, 14.0; Anal. calcd for C14H15: C 90.26, H 9.74, found: C 90.25,

H 9.75.
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(2E,4E)-Nona-2,4-dienyloxymethyl-benzene (10): Following the general procedure A, cross
coupling reaction of boronic ester 1 with allyl benzyl ether afforded diene 10 (87%): 'H
NMR (250 MHz, CDCl3) 8 = 7.28 (m, 5 H, Ph), 6.21 (dd, J = 15.2, 10.5 Hz, 1 H), 6.03 (dd, J
=15.2, 10.2 Hz, 1 H), 5.68 (m, 2 H), 4.48 (s, 2 H), 4.02 (d, J = 6.3 Hz, 2 H), 2.11 (m, 2 H),
1.31 (m, 4 H), 0.87 (t, J = 6.8 Hz, 3 H); **C NMR (63 MHz, CDCls) & = 138.3, 135.7, 133.5,
129.4, 128.3, 127.8, 127.5, 126.8, 71.9, 70.6, 32.3, 31.3, 22.2, 13.9; Anal. calcd for Cy5H,0:

C 83.43, H 9.65, found: C 83.39, H 9.67.

(2E,4E)- and (2Z,4E)-Nona-2,4-dienenitrile (11): Following the general procedure A, cross
coupling reaction of boronic ester 1 with acrylonitrile afforded an inseparable mixture of
(2E,4E)- and (2Z,4E)-diene 10 (78%, 2E,4E:2Z,4E=3:2). For (2E,4E): *H NMR (250 MHz,
CDCl3) & = 6.84 (m, 1 H), 6.04-6.21 (m, 2 H), 5.21 (d, J = 16.0 Hz, 1 H), 2.18 (m, 2 H), 1.34
(m, 4 H), 0.88 (t, J = 7.0 Hz, 3 H). For (2Z,4E): *H NMR (250 MHz, CDCls) & = 6.77 (dd, J
=10.9, 10.9 Hz, 1 H), 6.47-6.58 (m, 1 H), 6.04-6.21 (m, 1 H), 5.07 (d, J =10.9 Hz, 1 H), 2.18
(m, 2H), 1.34 (m, 4 H), 0.89 (t, J = 7.0 Hz, 3 H); Anal. calcd for CoHy3N: C 79.95, H 9.69, N

10.36, found: C 79.95, H 9.70, N 10.35

(2E,4E)-2-Methyl-nona-2,4-dienoic acid tert-butyl ester (12): Following the general
procedure A, cross coupling reaction of boronic ester 1 with tert-butyl methacrylate afforded
diene 12 (90%): *H NMR (250 MHz, CDCl3) 6 = 7.04 (d, J = 11.3 Hz, 1 H), 6.29 (dd, J =
14.8, 11.4 Hz, 1 H), 5.92 (m, 1 H), 2.18 (m, 2 H), 1.85 (s, 3 H), 1.46 (s, 9 H), 1.33 (m, 4 H),
0.88 (t, J = 7.0 Hz,3 H); **C NMR (63 MHz, CDCls) & = 167.9, 142.5, 137.8, 126.5, 126.1,
79.9, 32.9, 31.1, 28.1, 22.2, 13.8, 12.5; Anal. calcd for C14H240,: C 74.95, H 10.78, found: C

74.89, H 10.68
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(2E,4E)-3-Methyl-nona-2,4-dienoic acid ethyl ester (13): Following the general procedure
A, cross coupling reaction of boronic ester 1 with ethyl crotonate afforded diene 12 (89%):
'H NMR (250 MHz, CDCls) & = 6.08 (m, 1 H), 5.66 (s, 1 H), 4.13 (q, 2 H, J = 7.2 Hz), 2.24
(s, 3 H), 2.15 (m, 2 H), 1.31 (m, 4 H), 1.25 (t, J = 7.2 Hz, 3 H), 0.87 (t, J = 7.0 Hz, 3 H); °C
NMR (63 MHz, CDCls) & = 167.9, 142.5, 137.8, 126.5, 126.1, 79.9, 32.9, 31.1, 22.2, 14.3,

13.9, 13.8; Anal. calcd for C15H50,: C 73.43, H 10.27, found: C 73.41, H 10.28.

(1E,3E)-(1-Methyl-octa-1,3-dienyl)-benzene and (3E)-(1-Methylene-oct-3-enyl)-benzene
(14): Following the general procedure A, cross coupling reaction of boronic ester 1 with a-
methylstyrene afforded an inseparable mixture of dienes 14 (50%, 14a(1E,3E) : 14b(3E) = 1:
2.8). 'H NMR (250 MHz, CDCls) & = 7.21- 7.45 (m, 5 H, Ph), 6.42 (for 14a, m), 5.84 (for
14a, m), 5.49 (for 14b, m), 5.34 (for 14b, br s), 5.07 (for 14b, d, J = 1.4 Hz), 2.14 (for 144, 3),

1.99 (m, 2 H), 1.29 (m, 4 H), 0.88 (m, 3 H).

(1E,3E)- and (1Z,3E)-(2-Methyl-octa-1,3-dienyl)-benzene (15): Following the general
procedure A, cross coupling reaction of boronic ester 1 with trans-b-methylstyrene afforded
an inseparable mixture of dienes 15 (52%, (1E,3E):(1Z,3E) = 6:1): *H NMR (250 MHz,
CDCls) & = 7.24 (m, 5 H, Ph), 6.57 (for (1Z,3E), d, J = 15.7 Hz) and 6.22 (for (1E,3E), dd, J
= 15.5, 1.1 Hz), 6.40 (for (1E,3E), s) and 6.33 (for (1Z,3E), s), 5.77 (dt, J = 15.5, 7.1 Hz, 2

H), 2.15 (m, 2 H), 1.97 (d, J = 1.1 Hz, 3 H), 1.35 (m, 4 H), 0.89 (t, J = 7.0 Hz, 3 H).

(2E,4E)-6-(tert-Butyl-diphenyl-silanyloxy)-hexa-2,4-dienoic acid tert-butyl ester (18):
Following the general procedure A, cross coupling reaction of boronic ester 17, prepared
from propargyl alcohol through TBDPS protection, hydroboration with catechol borane, and

pinacol esterification, with tert-butyl acrylate afforded diene 18 (92%): *H NMR (250 MHz,
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CDCl3) & = 7.65-7.34 (m, 10 H, Ph), 7.19 (dd, J = 15.3, 11.4 Hz, 1 H), 6.46 (dd, 15.2, 11.4
Hz, 1 H), 6.10 (dt, J = 15.2, 2.4 Hz, 1 H), 4.29 (d, J = 2.4 Hz, 2 H), 1.47 (s, 9 H), 1.04 (s, 9
H); *C NMR (63 MHz, CDCls) & = 166.5, 143.0, 140.6, 135.4, 133.2, 129.7, 127.7, 126.8,

122.7, 80.2, 63.6, 28.1, 26.7, 19.2.

(2E,4E)-7-Hydroxy-octa-2,4-dienoic acid tert-butyl ester (20): Following the general
procedure A, cross coupling reaction of boronic ester 19, prepared from 4-pentyn-2-ol
through TMS protection, hydroboration with catechol borane, and pinacol esterification, with
tert-butyl acrylate afforded diene 20 (81%): *H NMR (250 MHz, CDCls) & = 7.14 (dd, J =
15.3, 10.5 Hz, 1 H), 6.20 (dd, J = 15.1, 10.5 Hz, 1 H), 6.06 (dt, J = 15.1, 7.0 Hz, 1 H), 5.73
(d, J = 15.3 Hz, 1 H), 3.88 (m, 1 H), 2.30 (m, 2 H), 1.46 (s, 9 H), 1.20 (d, J = 6.2 Hz, 3 H);
3C NMR (63 MHz, CDCls) & = 166.4, 143.2, 138.8, 131.1, 122.2, 80.2, 67.1, 42.6, 28.1,

23.0; Anal. calcd for C1oH5005: C 67.89, H 9.50, found: C 67.71, H 9.54

2-1sopropenyl pinacol boronic ester (21): Following the known procedure,? isopropenyl
bromide was converted to 2-isopropenyl boronic acid, which was treated pinacol affording a
corresponding pinacol boronic ester 21: *H NMR (250 MHz, CDCls) & = 5.7 (br s, 1 H), 5.61

(brs, 1 H), 1.79 (dd, J = 1.31, 1.26 Hz, 3 H), 1.25 (s, 12 H).

(2E)-4-Methyl-penta-2,4-dienoic acid tert-butyl ester (22): Following the general
procedure A, cross coupling reaction of boronic ester 21 with tert-butyl acrylate afforded
diene 22 (86%): *H NMR (250 MHz, CDCls) & = 7.24 (d, J = 15.7 Hz, 1 H), 5.78 (d, J = 15.7
Hz, 1 H), 5.28 (m, 2 H), 1.85 (s, 3 H), 1.48 (s, 9 H); *C NMR (63 MHz, CDCls) = 166.5,
145.9, 140.5, 123.6, 120.6, 80.3, 46.3, 30.9, 28.1, 18.1; Anal. calcd for C19H160,: C 71.39, H

9.59, found: C 71.41, H 9.62
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trans-2-phenyvinyl pinacol boronic ester (23): Pinacol was added to a solution of
commercially available trans-2-phenyl boronic acid in THF at room temperature. After
stirred for 3 hours, the reaction mixture was concentrated in vacuo and chromatographed on
silica gel to afford pinacol boronic ester compound 23 as colorless oil in quantitative yield:
'H NMR (250 MHz, CDCls) & = 7.24-7.49 (m, 6 H), 6.15 (d, J = 18.4 Hz, 1 H), 1.30 (s, 12

H); *C-NMR (63 MHz, CDCls) & = 149.5, 137.4, 128.9, 127.1, 83.4, 24.8.

(2E,4E)-5-Phenyl-penta-2,4-dienoic acid tert-butyl ester (24): Following the general
procedure A, cross coupling reaction of boronic ester 23 with tert-butyl acrylate afforded
diene 24 (81%): *H NMR (250 MHz, CDCl5) & = 7.21-7.39 (m, 6 H), 6.77 (m, 2 H), 5.85 (d,
J=15.2 Hz, 1 H), 1.44 (s, 9 H); **C NMR (63 MHz, CDCl;) = 166.4, 143.5, 139.7, 136.1,
128.9, 128.8, 127.1, 126.3, 123.3, 80.3, 28.2; Anal. calcd for Ci5H190,: C 78.23, H 7.88,

found: C 78.34, H 7.82

(12)-2-Hex-1-enyl-4,4,5,5-tetramethyl-[1,3,2]dioxaborolane (25):*> A two neck flask was
charged with [Rh(cod)Cl;], (43 mg, 0.015 eq) and then flushed with nitrogen. Cyclohexane,
P(i-Pr)s (67 mL. 0.06 eq.), TEA (0.82 mL, 1 eq.), and catechol borane (0.65 mL, 5.8 mmol)
were successively added and the mixture was stirred for 30 minutes at room temperature. 1-
Hexyne (0.58 g, 1.2 eq.) was added and the reaction mixture was stirred for 4 hours at room
temperature. After addition of pinacol (1.0 g, 1.5 eq.), the resulting reaction mixture was
stirred for additional 12 hours, concentrated in vacuo and chromatographed on silica gel to
give cis-pinacol boronic ester 25 as colorless oil; *H NMR (250 MHz, CDCls) & = 6.40 (dt, J
=13.4, 6.6 Hz, 1 H), 5.30 (dt, J = 13.4, 1.1 Hz, 1 H), 2.38 (m, 2 H), 1.31 (m, 4 H), 1.24 (s, 12

H), 0.87 (t, J = 7.0 Hz, 3 H).
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(2E,4Z)-Nona-2,4-dienoic acid tert-butyl ester (26): Following the general procedure A,
cross coupling reaction of boronic ester 25 with tert-butyl acrylate afforded diene 26 (91%):
'H NMR (250 MHz, CDCls) & = 7.50 (ddd, J = 15.3, 11.5, 0.7 Hz, 1 H), 6.06 (dd, J = 11.0,
10.9 Hz, 1 H), 5.79 (m, 1 H), 5.77 (d, J = 15.3 Hz, 1 H), 2.25 (m, 2 H), 1.46 (s, 9 H), 1.34 (m,
4 H), 0.89 (t, J = 7.0 Hz, 3 H); **C NMR (63 MHz, CDCls) & = 166.8, 141.0, 138.5, 126.3,

122.9, 80.1, 31.5, 28.1, 27.9, 22.3, 13.9.

General procedure B for the coupling reaction with pinacolboronic ester and olefin in
the presence of 1,10-phenanthroline as a ligand: To a premixed solution of palladium
acetate (0.025 mole) and 1,10-phenanthroline as a ligand (0.028 mmol) in DMF (2.5 mL) for
30 minutes, were added olefin (1.5 mmol) and pinacolboronic ester (0.5 mmol). The reaction
flask was fitted with an oxygen balloon and the reaction mixture was stirred at room
temperature for 12 hours, then diluted with ethyl acetate (20 mL), and washed with water and
brine (2 X 10 mL). The separated organic layer was dried over anhydrous Na,SO, and
filtered. The filtrate was concentrated in vacuo and the residue was chromatographed on

silica gel to give a cross-coupled product.

(3E,5E)-Deca-3,5-dien-2-one (27): Following the general procedure B, cross coupling
reaction of boronic ester 1 with methyl vinyl ketone afforded diene 27 (88%). *H NMR (250
MHz, CDCls) 8= 7.01 (m, 1 H), 6.10 (m, 2 H), 5.96 (d, J = 15.5 Hz, 1 H), 2.17 (s, 3H), 2.11
(m, 2 H), 1.30 (m, 4 H), 0.82 (t, J = 7.0 Hz, 3 H); *C NMR (63 MHz, CDCls) & = 198.9,
145.8, 144.1, 128.8, 128.7, 32.8, 30.7, 27.1, 22.2, 13.8; Anal. calcd for CyoH160: C 78.90, H

10.59, found: C 78.89, H 10.60.
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(E)-tert-Butyl 3-phenylpropenoate (28): Following the general procedure B, cross coupling
reaction of phenylboronic acid with tert-butyl acrylate afforded 28 (87%): *H NMR (300
MHz, CDCls) & = 7.58 (d, J = 16.0 Hz, 1 H), 7.50 (m, 2H), 7.37 (m, 3H), 6.37 (d, J = 16.0
Hz, 1 H), 1.54 (s, 9 H); *C NMR (63 MHz, CDCls) & = 166.3, 143.5, 134.6, 129.9, 128.7,

127.9, 120.1, 80.4, 28.1; Anal. calcd for C13H160,: C 76.44, H 7.90, found: C 76.43, H 7.92

(E)-4-Phenylbut-3-en-2-one (33): Following the general procedure B, cross coupling
reaction of phenylboronic acid with methyl vinyl ketone afforded 33 (71%): *H NMR (400
MHz, CDCls) & = 7.54 (m, 2 H), 7.50 (d, J = 10.3 Hz, 1 H), 7.40 (m, 3 H), 6.72 (d, J = 10.2
Hz, 1 H), 2.39 (s, 3 H); *C NMR (100 MHz, CDCls) § = 198.7, 143.7, 134.6, 130.7, 129.2,

128.5, 127.4, 27.7; Anal. calcd for C1oH100: C 82.16, H 6.89, found: C 82.08, H 6.92

(E)-Cinnamamide (34): Following the general procedure B, cross coupling reaction of
phenylboronic acid with acrylamide afforded 34 (64%): *H NMR 300 MHz, CDCls) & = 7.64
(d, J =15.7 Hz, 1 H), 7.52 (m, 2 H), 7.38 (m, 3 H), 6.46 (d, J = 15.7 Hz, 1 H), 5.57 (br, 2 H);
3C NMR (75.5 MHz, CDCl3) & = 167.8, 142.5, 134.4, 129.9, 128.8, 127.9, 119.4; Anal.

calcd for CoHgNO: C 73.45, H 6.16, N 9.52, found: C 73.37, H 6.18, N 9.49.

(E)-1,2-Diphenylethene (35): Following the general procedure B, cross coupling reaction of
phenylboronic acid with styren afforded 35 (85%): *H NMR (400 MHz, CDCls) & = 7.51 (d,
J=4.75Hz, 4 H), 7.35 (t, J = 5.0 Hz, 4 H), 7.24 (m, 2 H), 7.10 (5, 2 H); *C NMR (100 MHz,
CDCl3) 6 = 137.5, 128.9, 128.8, 127.8, 126.7; Anal. calcd for C14H;2: C 93.29, H 6.71, found:

C92.97,H6.85
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Cinnamonitrile (36): Following the general procedure B, cross coupling reaction of
phenylboronic acid with acrylnitrile afforded 36 (84%): *H NMR (400 MHz, CDCls) & = 7.41
(m, 6 H), 5.86 (d, J = 10.5 Hz, 1 H); **C NMR (100 MHz, CDCls) & = 150.8, 133.7, 131.4,
129.3, 127.5, 118.3, 96.5; Anal. calcd for CoH;N: C 83.69, H 5.46, N 10.84, found: C 83.65,

H 5.52, N 10.82

1-[(Cinnamyl-oxy) methyl] benzene (37): Following the general procedure B, cross
coupling reaction of phenylboronic acid with allylic benzyl ether afforded 37 (78%): H
NMR (250 MHz, CDCl3) & = 4.21 (d, J = 4.2 Hz, 2H), 4.58 (s, 2H), 6.35 (td, J = 4.5 Hz, 12.0
Hz, 1H), 6.64 (d, J = 12.0 Hz, 1H), 7.25 - 7.35 (m, 10H); *C NMR (63 MHz, CDCl3) & =

70.6, 72.1, 126.5, 126.7, 128.1, 128.6, 132.4, 136.7, 138.5

tert-Butyl 2-benzylacrlate (38): Following the general procedure B, cross coupling reaction
of phenylboronic acid with tert-butyl methacrylate afforded 38 (85%; coupled:migrated =
1:1.4): *H NMR (400 MHz, CDCls) & = 7.35 (m, 2 H), 7.22 (m, 3 H), 6.14 (s, 1 H), 5.34 (d, J

=0.75 Hz, 1 H), 3.57 (5, 2 H), 1.41 (s, 9 H).

(E)-Ethyl 3-phenylbut-2-enoate (39): Following the general procedure B, cross coupling
reaction of phenylboronic acid with ethyl crotonate afforded 39 (82%): *H NMR (300 MHz,
CDCl3) & = 7.49 (m, 2 H), 7.37 (m, 3 H), 6.13 (q, J = 1.25 Hz, 1 H), 4.21 (g, J = 7.25 Hz, 2
H), 2.57 (d, J = 1.5 Hz, 3 H), 1.31 (t, J = 7.25 Hz, 3 H); *C NMR (63 MHz, CDCl3) & =
166.8, 155.4, 142.2, 128.9, 128.4, 126.2, 117.1, 59.8, 17.9, 14.3; Anal. calcd for C1,H140,: C

75.76, H 7.42, found: C 75.77, H 7.45
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General procedure C for the coupling reaction with arylboronic acid and olefin in the
presence of 2,9-dimethyl-phenanthroline as a ligand: To a premixed solution of palladium
acetate (0.025 mole) and 2,9-dimethyl-phenanthroline as a ligand (0.028 mmol) in DMF (2.5
mL) for 30 minutes, were added olefin (1.5 mmol) and arylboronic acid (0.5 mmol). The
reaction flask was fitted with an oxygen balloon and the reaction mixture was stirred at room
temperature for 12 hours, then diluted with ethyl acetate (20 mL), and washed with water and
brine (2 X 10 mL). The separated organic layer was dried over anhydrous Na,SO, and
filtered. The filtrate was concentrated in vacuo and the residue was chromatographed on

silica gel to give a cross-coupled product.

(E)-tert-Butyl 3-(4-methoxyphenyl) acrylate (31): Following the general procedure C, cross
coupling reaction of 4-methoxyphenyl boronic acid with tert-butyl acrylate afforded 31
(61%): *H NMR (400 MHz, CDCls) 8 = 7.52 (d, J = 16.0 Hz, 1 H), 7.43 (d, J = 8.4 Hz, 1H),
6.86 (d, J = 8.4 Hz, 1 H), 6.22 (d, J = 16.0 Hz, 1 H), 3.81 (s, 3 H), 1.51 (s, 9 H); *C NMR
(100 MHz, CDCl3) 6 = 166.9, 161.3, 143.4, 129.7, 127.6, 117.9, 114.4, 80.4, 55.5, 28.4; Anal.

calcd for C14H1803: C 71.77, H 7.74, found: C 71.78, H 7.74

(E)-tert-Butyl 3-(3-acetylphenyl) acrylate (32): Following the general procedure C, cross
coupling reaction of 3-acetyl phenylboronic acid with tert-butyl acrylate afforded 32 (72%):
'H NMR (400 MHz, CDCl3) 8 = 8.05 (s, 1 H), 7.91 (d, J = 7.6 Hz, 1 H), 7.66 (d, J = 7.6 Hz,
1 H), 7.52 (d, J = 16.4 Hz, 1 H), 7.45 (t, J = 8Hz, 1 H), 6.42 (d, J = 16 Hz, 1 H), 2.60 (s, 3 H),
1.51 (s, 9 H); *C NMR (100 MHz, CDCls) & = 197.7, 166.1, 142.5, 137.8, 135.4, 132.3,
129.7, 129.3, 127.7, 121.8, 81.0, 28.3, 26.8; Anal. calcd for Ci5H1505: C 73.15, H 7.37,

found: C 73.13, H 7.39
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(E)-tert-Butyl 3-(4-dimethylamino phenyl) acrylate (40): Following the general procedure
C, cross coupling reaction of 4-(dimethylamino)phenylboronic acid with tert-butyl acrylate
afforded phenyl olefin 40 (94%): *H NMR (400 MHz, CDCls) 8 = 7.50 (d, J = 16.0 Hz, 1
H), 7.38 (d, J = 8.8 Hz, 2 H), 6.64 (d, J = 8.8 Hz, 2 H), 6.13 (d, J = 16.0 Hz, 1 H), 2.98 (s, 6
H), 1.50 (s, 9 H); **C NMR (100 MHz, CDCls) & = 167.5, 151.7, 144.2, 129.7, 122.7, 114.8,
112.0, 79.9, 40.3, 28.5; Anal. calcd for C15H21NO,: C 72.84, H 8.56, N 5.66, found: C 72.85,

H 8.54, N 5.67.

(E)-tert-Butyl 3-(4-acetylphenyl) acrylate (41): Following the general procedure C, cross
coupling reaction of 4-acetylphenyl boronic acid with tert-butyl acrylate afforded 41 (71%):
'H NMR (400 MHz, CDCls3) & = 7.95 (d, J = 8.5 Hz, 2 H), 7.59 (d, J = 16.0 Hz, 1 H), 7.57 (d,
J=8.5Hz, 2 H), 6.45 (d, J = 16.0 Hz, 1 H), 2.60 (s, 3 H), 1.53 (5, 9 H); **C NMR (100 MHz,
CDCl3) 6 = 197.3, 165.7, 141.9, 139.0, 137.7, 128.7, 127.9, 122.7, 80.9, 28.1, 26.6; Anal.

calcd for CisH1503: C 73.15, H 7.37, found: C 73.14, H 7.38

(E)-tert-Butyl 3-(4-nitrophenyl) acrylate (42): Following the general procedure C, cross
coupling reaction of 4-nitrophenyl boronic acid with tert-butyl acrylate afforded 42 (57%):
'H NMR (400 MHz, CDCls) & = 8.23 (d, J = 9.0 Hz, 2 H), 7.65 (d, J = 8.5 Hz, 2 H), 7.59 (d,
J =16.0 Hz, 1 H), 6.48 (d, J = 16.0 Hz, 1 H), 1.54 (s, 9 H); **C NMR (100 MHz, CDCl5) &
= 164.8, 140.9, 140.5, 130.0, 128.4, 124.5, 124.1, 81.3, 28.1; Anal. calcd for C13H1sNO,4: C

62.64, H 6.07, N 5.62, found: C 62.63, H 6.09, N 5.62.
(E)-tert-Butyl 3-(4-cyanophenyl) acrylate (43): Following the general procedure C, cross

coupling reaction of 4-cyanophenyl boronic acid with tert-butyl acrylate afforded 43 (69%):

'H NMR (400 MHz, CDCl3) & = 7.65 (d, J = 8.2 Hz, 2 H), 7.58 (d, J = 8.2 Hz, 2 H), 7.56 (d,
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J=15.8 Hz, 1 H), 6.44 (d, J = 16.0 Hz, 1 H), 1.53 (s, 9 H); **C NMR (100 MHz, CDCls) &
= 165.3, 141.0, 139.0, 132.5, 131.6, 128.2, 123.8, 113.0, 81.2, 28.1; Anal. calcd for

C14H15N02: C 7334, H 659, N 6.11, found: C 7333, H 660, N 6.10

(E)-tert-Butyl 3-o-tolylacrylate (44): Following the general procedure C, cross coupling
reaction of o-toludylboronic acid with tert-butyl acrylate afforded 44 (84%): *H NMR (400
MHz, CDCl3) 8 = 7.87 (d, J = 16.0 Hz, 1 H), 7.52 (d, J = 7.2 Hz, 1 H), 7.22 (m, 3 H), 6.27 (d,
J=15.6 Hz, 1 H), 2.41 (s, 3 H), 1.52 (s, 9 H); *C NMR (100 MHz, CDCls) & = 166.8, 141.4,
137.7, 133.7, 130.9, 129.9, 126.5, 126.4, 121.3, 80.7, 28.4, 13.9; Anal. calcd for C14H150,: C

77.03, H 8.31, O 14.66, found: C 77.01, H 8.31

(2E)-2-Propenoic acid, 3-[1-(phenylsulfonyl)-1H-indol-3-yl]-1,1-dimethylethyl ester (45):
Following the general procedure C, cross coupling reaction of 1-(Phenylsolfonyl)-3-
indoleboronic acid with tert-butyl acrylate afforded phenyl olefin 45 (63%): *H NMR (400
MHz, CDCl3) 6 =7.99 (d, J=8.4Hz, 1H),7.89(d,J=7.6 Hz, 2H), 7.80(s, 1 H), 7.79 (d, J
=8.8 Hz, 1 H), 7.66 (d, J = 16.0 Hz, 1 H), 7.55 (t, J = 7.6 Hz, 1 H), 7.45 (t, 8.0 Hz, 2 H), 7.36

(t, J=7.6 Hz, 1 H), 7.31 (t, J = 7.6 Hz, 1 H), 6.44 (d, J = 16.0 Hz, 1 H), 1.52 (s, 9 H).

(2E)-2-Propenoic acid, 3-[1-(phenylsulfonyl)-1H-indol-2-yl]-1,1-dimethylethyl ester (46):
Following the general procedure C, cross coupling reaction of 1-(phenylsulfonyl)-2-
indolboronic acid with tert-butyl acrylate afforded phenyl olefin 46 (49%) at room
temperature under molecular oxygen.; *H NMR (400 MHz, CDCls) & = 8.24 (d, J = 16.0 Hz,
1H), 8.21 (d, J =8.4 Hz, 1H), 7.74 (d, J = 7.2 Hz, 2H), 7.52 — 7.25 (m, 6H), 6.93 (s, 1H), 6.28

(d, J = 16.0 Hz, 1H), 1.55 (s, 9H).
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(1E)-3-Hex-1-enyl-cyclohex-2-enone (47): Following the general procedure A, cross
coupling reaction of boronic ester 1 with cyclohexenone afforded diene 44 (37%). Following
the general procedure B, cross coupling reaction of boronic ester 1 with cyclohexenone
afforded diene 47 for 2 hours (82%): *H NMR (250 MHz, CDCls) & = 6.19 (m, 2 H), 5.85 (s,
1 H), 2.41 (m, 4 H), 2.16 (m, 2 H), 2.00 (m, 2 H), 1.35 (m, 4 H), 0.89 (t, J = 7.0 Hz, 3 H); **C
NMR (63 MHz, CDCl3) 6 = 200.5, 157.7, 139.2, 131.3, 126.4, 37.7, 32.9, 31.0, 25.0, 22.3,

22.2,13.9; Anal. calcd for C1,H130: C 80.85, H 10.18, found: C 80.82, H 10.19

(1E)-3-Phenyl-cyclohex-2-enone (48): Following the general procedure B, cross coupling
reaction of phenylboronic acid with cyclohexenone afforded 48 (81%): *H NMR (300 MHz,
CDCls) 8 =2.14 (g, J = 6.8 Hz, 2 H), 2.47 (t, J = 6.8 Hz, 2 H), 2.76 (t, J = 5.6 Hz, 2H), 6.40
(s, 1H), 7.39 (m, 3H), 7.52 (m, 2H); *C NMR (75.5 MHz, CDCl3) & = 199.9, 159.8, 138.6,
130.0, 128.7, 126.0, 125.3, 115.4, 37.1, 28.0, 22.7; Anal. calcd for C12H;,0: C 83.69, H 7.02,

found: C 83.69, H 7.05

(E)-tert-Butyl 3-(4-iodophenyl) acrylate (51): Following the general procedure C, cross
coupling reaction of 4-iodophenylboronic acid with tert-butyl acrylate afforded phenyl olefin
51 (81%): *H NMR (400 MHz, CDCls) 8 = 7.70 (d, J = 8.2 Hz, 2 H), 7.48 (d, J = 16.0 Hz, 1
H), 7.22 (d, J = 8.2 Hz, 2 H), 6.35 (d, J = 16.0 Hz, 1 H), 1.52 (s, 9 H); *C NMR (75.5 MHz,
CDCl3) 6= 166.0, 142.2, 138.0, 134.1, 129.4, 120.9, 96.0, 80.1, 28.1; Anal. calcd for

Ci3H1510,: C 47.29, H 4.58, 1 38.44, found: C 47.32, H 4.59, |1 38.35.
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Sanpie directory: Tolu
Tile, PROTON ¥ ¥

Pulse Sequence: s2pul

~butylacrylate

iSep2ind
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Toluyl-butylagrylate _C_oiSeplode

Archive directory: /afs/inovadfo/dl/jung/cyoo/vamrsys/data
Sasple directory: Toluyi~bulylacrylate C_Jisepraos

File: CARBON

Pulse Sequence: sipw)
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I-tasol-betylacrylate_158ep2008
P e T s T et
File: BROTON
Pulse Secuence: sipel
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e A S e ¥ v— T r T T ~—— T T - T
9 8 7 6 5 a 3 2 1 ppm
[ A — - et
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t=Indol-butylacryalte_158ep7004d
'
fistee flcssn £t tesrataon st s
Filg: PROTOMN
Pulse Sequence: s¥pu)
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ppn

Current Cats Paraseters

RAME proton
.~ o s mMNumMme o ~ ~ o~ a0 1
2 388 SIERRRPALRTUNARTIRE e ;
= SR SRmmAtERRsRARRERERR
~ w8 9 A OO A v v emvn oD OO £2 - Acouisition Pacometers
| § I J Date_ 20002186
oV T\ m. e
INSTRUM saect
SROSMD S me BBl X Y
PULPROG 193
0 12768
SHUVENT OC13
>\\//r.\\ o N &
os &
\/Q S 6265 664 ne
FIOrES e NNI W
G 2 6143364 sec
G Sy
o~ 73 800 usac
b3 5.00 usec
TE 0ox
o 1 00020000 see

Branansnnans CHINNEL (] srsnnann
ey Ll
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LY 3,00 gB

SF01 290 1322371 WW2

F2 - Pracessing pataselers
| 31 1638¢

_ H C 3 250 $30280 Wz
’ vOu o™

u !

» L $30 °

L8 0.3 w
\ {1 ‘8 °
ﬁ AR o o
T~ = !lalm - ,
" m _a W < a mu 10 M43 plot parameters
=1 R I
_. o 3 el be {I el o 200 cn
| e 4_"22_ |- m! e 10 000 pae
1 T
£ 0.0G0 pga
S ST — R T S R AR AS o iy
o 3 ¢ 3 e 1 e 0 50000 poe/cn

pow 125 06502 wi/e=
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opn

200.542

ppe

157.658

138.243

-~ 131.350

126.376

120

77 491
76.882
76 474

40

17 66%
— 32.947

30.961

——— 24.906
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Current Dato Paraseters

N cargen
ExPv0 1
MROCNS 1
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Date_ 2004003
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OO SwenE0l 2 v
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" b2 ]
SoLvinT i1y
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S 13227 514w
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&G 13004
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11 morx
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22 0 00002200 sec

oo 130,00 vyex
a2 30 @
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LSk R0
Sw 50 1310005 wa
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5 19579 05 W
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£2 000w
Ml 1000300 poa/ce
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gu_L7Augens

Archive @irectory: /nfs/imovad@0/dl/ Jung/cycon/vanr sys/data

Sample directory: gu_ilAugl00a

File: PROTON

Pulse Sequence: sipu)
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IPhen-dutylacry | 02Sepions

Archive directory: /nfe/inovadog el u“m- GO/ vane tys /dat

wﬂv.-'nhﬁno:« -w:.t.x-:-u..aou_cau o«. v "
.

Pulse Sequence: sipe!
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