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General. All reactions were run in flame-dried glassware under Argon atmosphere.
THF and ether were distilled from sodium and benzophenone. CH,Cl, was distilled
from CaH,. Zn dust was activated by rinsing with dilute HCI™ and flame-dried under
vacuum prior to use. ZnBr, was flamed-dried under vacuum. Except for
5-iodo-2-methyl-2-pentene, 1-iodo-3-decyne, (E)-1-iodo-2-methyl-1-octene and
(E)-3-tert-butyldimethylsilyloxy-1-iodo-propene, the starting materials were
purchased from commercial sources and used as received.
5-Iodo-2-methy|-2-pentene["], 1-iodo-3-decyne["”, (E)-1-iodo-2-methy|-1-octene“"]
and (E)-3-tert-butyldimethylsilyloxy-1-iodo-propene M were prepared according to
literature procedures. Reactions were monitored by TLC and GC analyses. GC
analysis was performed on HP6890 Gas Chromatograph using an HP-5 capillary
column (30 m x 0.32 mm, 0.5 uM film) packed with SE-30 on Chromosorb W. Column
chromatography was carried out on 230-400 mesh silica gel. *H and *C NMR spectra
were recorded on a Varian-lnova-300 and Bruker-ARX-400. LRMS and HRMS were
obtained on Hewlett Packed 5995 GC-MS and Finnigan MATL95 mass spectrometers,
respectively.
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(2)-2-(2’-Bromo-1-propenyl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane (2)

2.5% NOE
¥y~ O\
Me H

Br>:< Bioi
2 ©

Propyne gas was slowly introduced to a graduated or marked flask or Schlenk tube at
-78 °C, which was quickly condensed into liquid. Volume of the liquefied propyne can
be easily measured by the graduation or markings (in this case: 1.14 mL, 20 mmol).
Cooled dry CH,Cl; (10 mL) was then added slowly to make a solution. To this stirred
solution of propyne in CH,Cl, was added a solution of BBrs; (2.08 mL, 22 mmol) in dry
CH,Cl, (20 mL) at -78 °C. After 1h at -78 °C, the reaction mixture was warmed to
23 °C, kept at this temperature for 1 h, and added to a solution of pinacol (2.84 g, 24
mmol) in dry CH,Cl, (20 mL) at -78 °C. The resultant reaction mixture was warmed to
23 °C, stirred for 1 h, washed with brine, and dried over Na,SO,. After evaporation of
the solvent, the residue was purified by column chromatography (silica gel, 50:1
hexane-EtOAc) to give 4.20 g (85%) of the title compound as colorless liquid. The
above obtained compound 2 are > 98% pure determined by ‘H and BC NMR analysis.
Compound 2 is very stable and can be stored in air at 23°C for days without any
change according to NMR analysis. *H NMR (400 MHz, CDCl3): 8 1.25 (s, 12 H, CHs),
2.38 (s, 3H, CH3), 5.82 (s, 1H, =CH); >C NMR (100 MHz, CDCl5): & 24.66, 32.93, 83.47,
119.25, 139.33; HRMS calcd for CsH16BBrO, [M]*: 246.0427. Found 246.0426.

General procedure A: Negishi cross-coupling of alkyl-, alkenyl-, and arylzinc
bromides with (2)-2-(2’-Bromo-1-propenyl)-4,4,5,5-tetramethyl-1,3,2-dioxa
-borolane (2)

RZnBr (1.2 equiv)
Pd catalyst (1% or 0.1%)
THF,23°C,1-2h Me H

Me H
= ,OE - )= /OE
BY _ B R B
2 D 3 0

To a stirred solution of 2 (0.25 g, 1 mmol) and PdCl,(PPhs), (7 mg, 0.01 mmol) in dry
THF (2 mL) was added a solution of organozinc reagent (1.2 mmol) at 0°C. The
resultant reaction mixture was stirred at 23°C for 1 h, quenched with 0.5 M HCI,
extracted with ether, washed successively with saturated NaHCO3 and brine, dried
over MgS0O,, filtered, and concentrated. Flash chromatography (silica gel, 50:1

hexane-EtOAc) afforded the compounds 3, which are > 98% pure determined by *H
and *C NMR analysis.

S2



(2)-2-(2’-methyl-1-octenyl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane (3i)

2.8% NOE
PR
Me H

nHex>:<Bio:E
(0]

3i

General procedure A starting from 2 (0.25 g, 1 mmol), PdCl(PPhs), (7 mg, 0.01 mmol)
and n-hexylzinc bromide (1.2 mmol, generated by treating n-hexyllithium (0.52 mL,
1.2 mmol, 2.3 M solution in hexanes) with a solution of ZnBr; (0.27 g, 1.2 mmol) in
dry THF (2 mL) for 30 min at 0°C) gave the title compound as colorless oil. Yield: 0.24
g (87%); *H NMR (300 MHz, CDCls) § 0.87 (t, J = 6.6 Hz, 3H), 1.2-1.35 (m, 6H), 1.23 (s,
12H), 1.35-1.45 (m, 2H), 1.83 (d, J = 1.2 Hz, 3H), 2.38 (t, J = 7.2 Hz, 2H), 5.10 (g, / = 1.5
Hz, 1H); *C NMR (75 MHz, CDCl5) & 14.05, 22.57, 24.74(4C), 26.35, 28.79, 28.94,
31.62, 35.90, 82.37(2C), 113-116(br s), 163.66. HRMS calcd for CisH,BO, [M]*:
252.2261 Found 252.2268.

(2)-2-(2,4-dimethyl-1-pentenyl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane (3ii)

2.9% NOE
¥y~ O\
Me H

-

3ii

General procedure A starting from 2 (0.25 g, 1 mmol), PdCl(PPhs), (7 mg, 0.01 mmol)
and i-butylzinc bromide (1.2 mmol, generated by treating i-butylmagnesium bromide
(0.6 mL, 1.2 mmol, 2.0 M solution in Et,0) with a solution of ZnBr, (0.27 g, 1.2 mmol)
in dry THF (2 mL) for 30 min at 0°C) gave the title compound as colorless oil. Yield:
0.193 g (86%); *H NMR (300 MHz, CDCls) & 0.85 (t, J = 6.6 Hz, 3H), 1.22 (s, 12H),
1.7-1.8 (m, 1H), 1.80 (d, J = 1.5 Hz, 3H), 2.73 (d, J = 7.5 Hz, 2H), 5.13 (q, J = 1.2 Hz, 1H);
13C NMR (75 MHz, CDCl3) & 22.34(2C), 24.70(4C), 26.59, 27.09, 44.87, 82.34(2C),
113-117(br s), 162.13. HRMS calcd for C13H,5B0, [M]*: 224.1948 Found 224.1958.

(2)-2-(2’-cyclohexyl-1-propenyl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane (3iii)
4.6% NOE
N\
Me H
— /O
g f<
C§H °
3iii

General procedure A starting from 2 (0.25 g, 1 mmol), PdCl(PPhs), (7 mg, 0.01 mmol)
and cyclohexylzinc bromide (1.2 mmol, generated by treating cyclohexylmagnesium
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bromide (0.6 mL, 1.2 mmol, 2.0 M solution in Et,0) with a solution of ZnBr;, (0.27 g,
1.2 mmol) in dry THF (2 mL) for 30 min at 0°C) gave the title compound as colorless
oil. Yield: 0.21 g (84%); *H NMR (300 MHz, CDCl3) 6 1.1-1.35 (m, 5H), 1.24 (s, 12H),
1.5-1.55 (m, 2H), 1.6-1.8 (m, 3H), 1.76 (d, J = 1.5 Hz, 3H), 2.98 (tt, J; = 3.3 Hz, J, = 11.8
Hz, 1H), 5.03 (g, J = 1.5 Hz, 1H); *C NMR (75 MHz, CDCl5) § 22.33, 24.72(4C), 26.20,
26.48(2C), 31.97(2C), 43.71, 82.35(2C), 111-115(br s), 167.93. HRMS calcd for
Ci5H,7B0, [M]": 250.2142 Found 250.2143.

(2)-2-(2,5-dimethyl-1,4-hexadienyl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane (3iv)

2.7% NOE
¥y~ O\
Me H

General procedure A starting from 2 (0.25 g, 1 mmol), PdCl,(PPhs), (7 mg, 0.01 mmol)
and (3-methyl-2-butenyl)zinc bromide (1.2 mmol, generated by treating
1-bromo-3-methyl-2-butene (0.18 g, 0.14 mL, 1.2 mmol) with Zn dust (0.156 g, 2.4
mmol) in dry THF (2 mL))["” gave the title compound as colorless oil. Yield: 0.187 g
(79%); *H NMR (300 MHz, CDCl3) & 1.25(s, 12H), 1.68 (s, 3H), 1.70 (s, 3H), 1.83 (s, 3H),
3.12(d, J = 7.6 Hz, 2H), 3.09 (s, 1H), 5.1-5.2 (m, 1H); *C NMR (75 MHz, CDCl5) 6 17.69,
24.69(4C), 25.73, 26.15, 35.22, 82.45(2C), 112-116(br s), 122.40, 132.31, 162.44.
HRMS caled for C14H,5B0, [M]*: 236.1948 Found 236.1961.

(Z)-2-(2-methyl-3-phenyl-1-propenyl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane (3v)

2.9% NOE
¥y~ O\
Me H

J:<O

/

Ph B\E
(0]

General procedure A starting from 2 (0.25 g, 1 mmol), PdCl,(PPhs), (7 mg, 0.01 mmol)
and benzylzinc bromide (1.2 mmol, generated by treating benzyl bromide (0.20 g,
0.14 mL, 1.2 mmol) with Zn dust (0.156 g, 2.4 mmol) in dry THF (2 mL))["” gave the
title compound as colorless oil. Yield: 0.214 g (83%); *H NMR (300 MHz, CDCl5) 6 1.29
(s, 12H), 1.76 (s, 3H), 3.76 (s, 2H), 5.25 (s, 1H), 7.1-7.25 (m, 5H); *C NMR (75 MHz,
CDCl3) 6 24.77(4C), 26.00, 42.28, 82.68(2C), 115-117(br s), 125.84, 128.16(2C),
128.80(2C), 140.29, 161.15. HRMS calcd for CieH»3BO, [M]": 258.1791 Found
258.1783.
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(2)-2-(2,6-dimethyl-1,5-heptadienyl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane (3vi)

3.1% NOE
¥y~ O\
Me H

General procedure A starting from 2 (0.25 g, 1 mmol), PdCl(PPhs), (7 mg, 0.01 mmol)
and (4-methyl-3-pentenyl)zinc bromide (1.2 mmol, generated by treating
2-iodo-2-methyl-2-pentene (0.25 g, 1.2 mmol) with t-Buli (1.47 mL, 2.5 mmol, 1.7 M
solution in pentane) in dry Et,0 (2 mL) for 30 min at -78°C, followed by treating with
ZnBr; (0.27 g, 1.2 mmol) for 30 min at 0°C)™" gave the title compound as colorless oil.
Yield: 0.183 g (73%); "H NMR (400 MHz, CDCls): & 1.21 (s, 12H), 1.58 (s, 3H), 1.64 (s,
3H), 1.82 (s, 3H), 2.06 (g, J = 8 Hz, 2H), 2.37 (t, J = 8 Hz, 2H), 5.10 (m, 2H); **C NMR
(100 MHz, CDCl3): 6 17.51, 24.71(4C), 25.63, 26.46, 27.62, 36.14, 82.37, 114.0(br s),
124.16, 131.32, 162.91. HRMS calcd for C15H,7B0, [M]*: 250.2104 Found 250.2118

(2)-2-(2-methyl-4-phenyl-1-butenyl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane (3vii)

4.8% NOE
¥y~ O\
Me H

— O
/
/_)_<B\ :E
Ph O

3vii

General procedure A starting from 2 (0.25 g, 1 mmol), PdCl(PPhs), (7 mg, 0.01 mmol)
and phenethylzinc bromide (1.2 mmol, generated by treating (2-iodoethyl)benzene
(0.28 g, 1.2 mmol) with t-Buli (1.47 mL, 2.5 mmol, 1.7 M solution in pentane) in dry
Et,0 (2 mL) for 30 min at -78°C, followed by treating with ZnBr; (0.27 g, 1.2 mmol)
for 30 min at 0°C) ™ gave the title compound as colorless oil. Yield: 0.207 g (76%); 'H
NMR (400 MHz, CDCls): 6 1.31 (s, 12 H), 1.97 (s, 3H), 2.80 (m, 4H), 5.24 (s, 1H), 7.20
(m, 1H), 7.30 (m, 4H); *C NMR (100 MHz, CDCl3): 6 24.75(4C), 26.65, 35.82, 38.28,
82.42, 114.0(br s), 125.55, 128.06(2C), 128.37(2C), 142.27, 162.53. HRMS calcd for
C17H25BO, [M]*: 272.1948 Found 272.1971.

(2)-2-(2-methyl-1-dedecen-5-ynyl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane (3viii)

4.6% NOE
72

Me H
— /o
g E
/ 0]
/ 3viii

nHex
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General procedure A starting from 2 (0.25 g, 1 mmol), PdCl,(PPhs), (7 mg, 0.01 mmol)
and 3-decynylzinc bromide (1.2 mmol, generated by treating 2-iodo-3-decyne (0.37 g,
1.2 mmol) with t-BuLi (1.47 mL, 2.5 mmol, 1.7 M solution in pentane) in dry Et,0 (2
mL) for 30 min at -78°C, followed by treating with ZnBr, (0.27 g, 1.2 mmol) for 30
min at 0°C)[""] gave the title compound as colorless oil. Yield: 0.198 (79%); *H NMR
(400 MHz, CDCl3): 6 0.86 (t, J = 6.8 Hz, 3H), 1.22-1.36 (m, 20H), 1.40 (m, 2H), 1.87 (s,
3H), 2.10 (m, 2H), 2.25 (m, 2H), 2.54 (t, J = 7.6 Hz, 2H), 5.14 (s, 1H); *C NMR (100
MHz, CDCl3): 6 14.00, 18.74(2C), 22.52, 24.71(4C), 26.64, 28.48, 29.04, 31.33, 35.34,
79.68, 80.44, 82.49, 115.0(br s), 161.56. HRMS calcd for CigH33BO, [M]": 304.2574
Found 304.2559.

(Z2)-2-(2’-methyl-1,3-butadienyl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane (3ix)

5.0% NOE
N
Me H
_ )=
/
_ g :E
3ix ©O

General procedure A starting from 2 (0.25 g, 1 mmol), 0.1% Pd(t-BusP), (0.1 mL, 0.01
M solutions in THF, 0.001mmol) and vinylzinc bromide (1.2 mmol, generated by
treating vinylmagnesium bromide (1.2 mL, 1.2 mmol, 1.0 M solution in THF) with a
solution of ZnBr; (0.27 g, 1.2 mmol) in dry THF (2 mL) for 30 min at 0°C) gave the title
compound as colorless oil. Yield: 0.16 (82%); 'H NMR (300 MHz, CDCl3) & 1.28 (s,
12H), 1.99 (d, J = 1.5 Hz, 1H), 5.24 (dt, J; = 1.5 Hz, J, = 7.5 Hz, 1H), 5.36 (q, J = 1.5 Hz,
1H), 5.37(dd, J; = 1.2 Hz, J, = 17.7 Hz, 1H), 7.32 (dd, J; = 7.8 Hz, J, = 17.7) Hz, 1H); *C
NMR (75 MHz, CDCl3) 6 21.91, 24.81(4C), 82.92(2C), 116.51, 118-122(br s), 137.86,
155.35. HRMS calcd for C11H15BO, [M]*: 194.1478 Found 194.1499.

(2)-4,4,5,5-tetramethyl-2-((1Z,3E)-2-methyl-1,3-decadienyl)-1,3,2-dioxaboralane
(3x)

4.1% NOE

Me H

— O
/
/:)_<B\ ji
n-Hex (0]

3x

General procedure A starting from 2 (0.25 g, 1 mmol), PdCl(PPhs), (7 mg, 0.01 mmol)
and (E)-1-octenylzinc bromide (1.2 mmol, generated by treating (E)-(1-iodo-1-octene
(0.30 g, 1.2 mmol) with n-BulLi (0.53 mL, 1.3 mmol, 2.5 M solution in hexanes) in dry
THF (2 mL) for 30 min at -78°C, followed by treating with ZnBr, (0.27 g, 1.2 mmol) for
30 min at 0°C) gave the title compound as colorless oil. Yield: 0.267 g (96%). 'H NMR
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(400 MHz, CDCls) § 0.87 (t, J = 7.2 Hz, 3H), 1.2-1.3 (m, 18H), 1.3-1.4 (m, 2H), 1.94 (s,
3H), 2.1-2.25 (m, 2H), 5.84 (dt, J = 15.6, 6.8 Hz, 1H), 7.00 (d, J = 16, 1H); 3C NMR (100
MHz, CDCls) & 14.00, 22.52, 22.72, 24.72(4C), 28.85, 28.99, 31.68, 32.91, 82.63(2C),
114-116(br s), 131.21, 135.18, 155.59; HRMS calcd for C;5H33BO, [M]*: 278.2417
Found 278.2411.

2-((12,3E)-2,4-dimethyl-1,3-decadienyl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane
(3xi)

3.2% NOE
Y\
Me H

Me — /O
_ g E
nHex O

3xi

General procedure A starting from 2 (0.25 g, 1 mmol), 0.1% Pd(t-BusP), (0.1 mL, 0.01
M solutions in THF, 0.001mmol) and (E)-(2-methyl-1-octenyl)zinc bromide (1.2 mmol,
generated by treating (E)-(1-iodo-2-methyl-1-octene (0.30 g, 1.2 mmol) with n-Buli
(0.53 mL, 1.3 mmol, 2.5 M solution in hexanes) in dry THF (2 mL) for 30 min at -78°C,
followed by treating with ZnBr, (0.27 g, 1.2 mmol) for 30 min at 0°C) gave the title
compound as colorless oil. Yield: 0.24 g (83%); *H NMR (300 MHz, CDCl5) 6 0.89 (t, J =
6.9 Hz, 3H), 1.2-1.4 (m, 6H), 1.24 (s, 12H), 1.4-1.5 (m, 2H), 1.74 (d, J = 1.2 Hz, 3H),
2.00 (d, /= 1.5 Hz, 3H), 2.04 (t, /= 6.9 Hz, 2H), 5.20 (q, J = 1.5 Hz, 1H), 6.27 (q, J = 1.5
Hz, 1H); 3C NMR (75 MHz, CDCls) 6 14.08, 18.17, 22.57, 24.84(4C), 27.39, 27.75,
28.96, 31.80, 41.03, 82.49(2C), 116-119(br s), 126.46, 139.13, 157.21; HRMS calcd for
C1gH33BO, [M]": 292.2574 Found 292.2559.

(2E,42)-4-methyl-5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)penta-2,4-dien-1
-ol (3xii)

Me H
— O

/

o B,
HO 3xii O
Compound 3xi was generated from 1 and was used for synthesis of 4xi without
further purification. Experimental details are illustrated in the procedure for

synthesizing 4xi at page S13.
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tert-Butyldimethyl((2E,52)-5-methyl-6-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl
)-2,5-hexadienyloxysilane (3xiii)

3.7% NOE
R
Me H
— O

/

— B

\

TBSO 3xiii

General procedure A starting from 2 (0.25 g, 1 mmol), PdCl(PPhs), (7 mg, 0.01 mmol)
and  (E)-(3-(tert-butyldimethylsilyloxy)-1-propenyl)zinc  bromide (1.2 mmol,
generated by treating (E)-tert-butyl(3-iodoallyloxy)dimethylsilane (0.358 g, 1.2 mmol)
with nBuli (0.53 mL, 1.3 mmol, 2.5 M solution in hexanes) in dry THF (2 mL) for 30
min at -78°C, followed by treating with ZnBr, (0.27 g, 1.2 mmol) for 30 min at 0°C)
gave the title compound as colorless oil. Yield: 0.31 g (90%); 'H NMR (400 MHz,
CDCl3): 6 0.10 (s, 6H), 0.92 (s, 9H), 1.26 (s, 12 H), 1.97 (s, 3H), 4.30 (m, 2H), 5.28 (s,
1H), 5.91 (dt J; = 4.8 Hz, J, = 16 Hz, 1H), 7.22 (d J = 16 Hz, 1H); **C NMR (100 MHz,
CDCl3): & -5.21(2C), 18.43, 22.89, 24.79(4C), 26.03(3C), 63.75, 82.82, 124.0(br s),
130.55, 132.13, 154.86. HRMS calcd for C1gH35B03Si [M]": 338.2449 Found 338.2443.

(2)-2-(2’-phenyl-1-propenyl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane (3xiv)

3.5% NOE
)
Me H

Ph>:< Bioi
o

3xiv

General procedure A starting from 2 (0.25 g, 1 mmol), PdCl(PPhs), (7 mg, 0.01 mmol)
and phenylzinc bromide (1.2 mmol, generated by treating phenylmagnesium
bromide (0.4 mL, 1.2 mmol, 3.0 M solution in Et,0) with a solution of ZnBr; (0.27 g,
1.2 mmol) in dry THF (2 mL) for 30 min at 0°C) gave the title compound as colorless
oil. Yield: 0.21 g (86%); *H NMR (300 MHz, CDCls) § 1.17 (s, 12H), 2.24 (d, J = 1.2 Hz,
3H), 5.50 (q, J = 1.2 Hz, 3H), 7.25-7.35 (m, 5H); 3C NMR (75 MHz, CDCl5) & 24.50(4C),
27.63, 82.83(2C), 115-119(br s), 127.32, 127.46(4C), 143.01, 157.54. HRMS calcd for
C15H»1BO, [M]": 244.1635 Found 244.1648.
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(2)-2-(2’-(4-methoxyphenyl)-1-propenyl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane
(3xv)

3.7% NOE

P
Me H
— 0
/
5 f<
\
57 o
MeO 3xv

General procedure A starting from 2 (0.25 g, 1 mmol), PdCl(PPhs), (7 mg, 0.01 mmol)
and 4-methoxyphenylzinc bromide (1.2 mmol, generated by treating
4-methoxyphenylmagnesium bromide (2.4 mL, 1.2 mmol, 0.5 M solution in THF) with
a solution of ZnBr; (0.27 g, 1.2 mmol) in dry THF (2 mL) for 30 min at 0°C) gave the
title compound as colorless oil. Yield: 0.249 g (87%); "H NMR (300 MHz, CDCl5) 6 1.18
(s, 12H), 2.20 (d, /= 1.2 Hz, 3H), 3.79 (s, 3H), 5.41 (q, J = 1.2 Hz, 1H), 6.82 (d, /= 8.7
Hz, 2H), 7.75 (d, J = 8.7 Hz, 2H); **C NMR (75 MHz, CDCls) & 24.48(4C), 27.57, 55.02,
82.74(2C), 112.70(2C), 115-117(br s), 128.74(2C), 135.25, 156.92, 159.04. HRMS
calcd for C16H23BO3 [M]*: 274.1740 Found 274.1765.

(2)-2-(2’-(4-chlorophenyl)-1-propenyl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane
(3xvi)

3.7% NOE

¥y~ O\
Me H
— /o
g ji
O

cl 3xvi

General procedure A starting from 2 (0.25 g, 1 mmol), PdCl(PPhs), (7 mg, 0.01 mmol)
and  4-chlorophenylzinc bromide (1.2 mmol, generated by treating
4-chlorophenylmagnesium bromide (1.2 mL, 1.2 mmol, 1.0 M solution in Et,0) with a
solution of ZnBr, (0.27 g, 1.2 mmol) in dry THF (2 mL) for 30 min at 0°C) gave the title
compound as colorless oil. Yield: 0.24 g (85%); "H NMR (300 MHz, CDCls) & 1.16 (s,
12H), 2.19 (d, J = 1.2 Hz, 3H), 5.49 (q, J = 1.2 Hz, 1H), 7.25 (s, 4H); *C NMR (75 MHz,
CDCl3) 6 24.54(4C), 27.67, 82.99(2C), 116-120(br), 127.61(2C), 128.94(2C), 133.00,
141.40, 156.44. HRMS calcd for C15H,0BO,Cl [M]*: 278.1245 Found 278.1255.
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(2)-2-(2’-methyl-1-octen-3-ynyl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane (3xvii)

1.9% NOE

P
Me H
— /OE
B
Y/
MBU v

General procedure A starting from 2 (0.25 g, 1 mmol), PdCl(PPhs), (7 mg, 0.01 mmol)
and 1-hexynylzinc bromide (1.2 mmol, generated by treating 1-hexyne (0.10 g, 1.2
mmol) with n-BuLi (0.53 mL, 1.3 mmol, 2.5 M solution in hexanes) in dry THF (2 mL)
for 30 min at -78°C, followed by treating with ZnBr, (0.27 g, 1.2 mmol) for 30 min at
0°C) gave the title compound as colorless oil. Yield: 0.21 g (83%); 'H NMR (300 MHz,
CDCl3) § 0.91 (t, J = 7.2 Hz, 3H), 1.25 (s, 12H), 1.35-1.6 (m, 4H), 1.96 (d, J = 1.5 Hz, 3H),
2.34 (t, J = 6.9 Hz, 3H), 5.49 (g, J = 1.5 Hz, 1H); *C NMR (75 MHz, CDCls) & 13.59,
19.24, 21.83, 24.75(4C), 27.74, 30.59, 81.76, 82.91(2C), 94.64, 139.26. HRMS calcd
for C15sH25BO, [M]': 248.1948 Found 248.1933.

(2)-2-(4-(tert-butyldimethylsilyl)-2-methylbut-1-en-3-ynyl)-4,4,5,5-tetramethyl-1,3,
2-dioxaboralane (3xuviii)

6.1% NOE

Me/_\H
—( 0

TBS  3xviii

General procedure A starting from 2 (0.50 g, 2 mmol), 0.1% Pd(t-BusP), (0.1 mL, 0.01
M solutions in THF, 0.001mmol) and ((tert-butyldimethylsilyl)ethynyl)zinc bromide
(3.0 mmol, generated by treating (tert-butyldimethylsilyl)ethyne (0.42 g, 3.0 mmol)
with n-Buli (1.2 mL, 3.0 mmol, 2.5 M solution in hexanes) in dry THF (4 mL) for 30
min at -78°C, followed by treating with ZnBr, (0.676 g, 3.0 mmol) for 30 min at 0°C)
gave the title compound as colorless oil. Yield: 0.551 g (90%); 'H NMR (400 MHz,
CDCl;) & 0.10 (s, 6H), 0.94 (s, 9H), 1.22 (s, 12H), 1.97 (s, 3H), 5.56 (s, 1H); °C NMR
(100 MHz, CDCls) 6 -4.75, 16.62, 24.75, 26.10, 27.56, 83.00, 96.63, 106.25, 126.02,
138.23. HRMS calcd for C17H3:B0O,Si [M]*: 306.2186 Found 306.2153.

[viii]

General procedure B for iodinolysis of boronates

I, (2 equiv), NaOH (3 equiv)

Me H THF, H,0,23 °C, 1 h Me H
) </O:E - =
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To a stirred solution of boronate 3 (0.5 mmol) in THF (1 mL) was added a solution of
NaOH (0.5 mL, 1.5 mmol, 3 M in water). The resultant mixture was stirred for 10 min
at 23°C, followed by dropwise addition of a solution of I, (0.25 g, 1 mmol) in THF (5
mL). After 1 h at 23°C, the reaction mixture was quenched with aqueous Na,S,0s3,
extracted with ether, washed successively with saturated NaHCOs and brine, dried
over Na,SO,, filtered, and concentrated. Flash chromatography (silica gel, hexanes,
for case of 4xii, hexane-EtOAc 100:1 was used; for case of 4xv, hexane-EtOAc 50:1
was used;) afforded the compounds 4, which are > 98% pure determined by *H and
13C NMR analysis..

(Z2)-1-iodo-2-methyl-1-octene (4i)

1.4% NOE
PR
Me H

nHex |
4i

General procedure B starting from 3i (0.13 g, 0.5 mmol), NaOH (0.5 mL, 1.5 mmol, 3
M in water) and I, (0.25 g, 1 mmol) gave the title compound as colorless oil. Yield:
0.11 g (86%); *H NMR (300 MHz, CDCl3) 6 0.90 (t, J = 7.2 Hz, 3H), 1.25-1.5 (m, 8H),
1.88 (d, J = 1.5 Hz, 3H), 2.20 (t, J = 7.2 Hz, 2H), 5.82 (g, J = 1.5 Hz, 1H); *C NMR (75
MHz, CDCl5) & 14.08, 22.59, 23.25, 26.90, 28.96, 31.68, 38.64, 73.77, 147.80.

(Z2)-1-iodo-2,3-dimethyl-1-butene (4ii)

2.8% NOE
¥y~ O\
Me H

I
4ii

General procedure B starting from 3ii (0.11 g, 0.5 mmol), NaOH (0.5 mL, 1.5 mmol, 3
M in water) and I, (0.25 g, 1 mmol) gave the title compound as colorless oil. Yield:
0.09 g (82%); "H NMR (400 MHz, CDCl3): 6 0.93 (d, J = 6.8 Hz, 6 H); 1.86 (s, 3H); 1.90
(m, 1H); 2.12 (d, J = 7.2 Hz, 2H); 5.90 (s, 1H); *C NMR (100 MHz, CDCl3): & 22.22(C),
23.75, 26.65, 47.09, 75.16, 146.66. HRMS calcd for C;Hi3l [M]": 224.0062 Found
224.0062.
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(2)-(1-iodo-1-propen-2-yl)cyclohexane (4iii)

2.0% NOE
¥y~ O\
Me H
I

4iii

General procedure B starting from 3iii (0.13 g, 0.5 mmol), NaOH (0.5 mL, 1.5 mmol, 3
M in water) and |, (0.25 g, 1 mmol) gave the title compound as colorless oil. Yield:
0.11 g (88%); *H NMR (300 MHz, CDCl3) & 1.1-1.45 (m ,5H), 1.55-1.65 (m, 2H),
1.65-1.85 (m, 3H), 1.78 (d, J = 1.5 Hz, 3H), 2.54 (tt, J; = 3.0 Hz, J, = 11.7 Hz, 1H) , 5.76
(g, J = 1.5 Hz, 1H); **C NMR (75 MHz, CDCl) & 20.14, 26.01, 26.14(2C), 29.93(20),
46.57,73.91, 151.11. HRMS calcd for CgH1sl [M]*: 250.0218 Found 250.0199.

(2) 1-iodo-2,5-dimethyl-1,4-hexadiene (4iv)

1.9% NOE
¥y~ O\
Me H

General procedure B starting from 3iv (0.12 g, 0.5 mmol), NaOH (0.5 mL, 1.5 mmol, 3
M in water) and |, (0.25 g, 1 mmol) gave the title compound as colorless oil. Yield:
0.10 g (84%); "H NMR (300 MHz, CDCl5) & 1.70 (s, 3H), 1.72 (s, 3H), 1.85 (s, 3H), 2.91
(d, J = 6.9 Hz), 5.05-5.15 (m, 1H), 5.82 (s, 1H); *C NMR (75 MHz, CDCl;) & 18.05,
23.17, 25.76, 37.91, 73.33, 119.69, 133.79, 147.03; HRMS calcd for CgHisl [M]™:
236.0062. Found 236.0061.

(2)-(3-iodo-2-methylallyl)benzene (4v)

1.3% NOE

O\

Me H
PhJ_<I

4v

General procedure B starting from 3v (0.13 g, 0.5 mmol), NaOH (0.5 mL, 1.5 mmol, 3
M in water) and |, (0.25 g, 1 mmol) gave the title compound as colorless oil. Yield:
0.10 g (81%); *H NMR (300 MHz, CDCl5) & 1.85 (s, 3H), 3.62 (s, 2H), 6.07 (s, 1H),
7.2-7.4 (m, 5H); 3C NMR (75 MHz, CDCl3) § 23.07, 44.66, 75.54, 126.43, 128.46(2C),
128.53(2C), 138.17, 146.57. HRMS calcd for CigH111 [M]": 257.9905. Found 257.9931.
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(2)-1-iodo-2,6-dimethyl-1,5-heptadiene (4vi)

2.4% NOE
Me H

General procedure B starting from 3vi (0.13 g, 0.5 mmol), NaOH (0.5 mL, 1.5 mmol, 3
M in water) and |, (0.25 g, 1 mmol) gave the title compound as colorless oil. Yield:
0.11 g (87%); *H NMR (400 MHz, CDCls): & 1.65 (s, 3 H), 1.70 (s, 3H), 2.10 (m, 2H),
2.25 (m, 2H), 5.15 (t, J = 5.0 Hz, 1H), 5.84 (s, 1H); *C NMR (100 MHz, CDCl;): § 17.67,
23.41, 25.55, 25.68, 38.74, 123.19, 132.32; 147.29.

(2)-(4-iodo-3-methyl-3-butenyl)benzene (4vii)

1.3% NOE
PR
Me H
[

Ph/_)4;i<
General procedure B starting from 3vii (0.14 g, 0.5 mmol), NaOH (0.5 mL, 1.5 mmol,
3 M in water) and I, (0.25 g, 1 mmol) gave the title compound as colorless oil. Yield:
0.11 g (80%); *H NMR (400 MHz, CDCls): 6 1.97 (s, 3H), 2.60 (m, 2H), 2.80 (m, 2H),
5.97 (s, 1H), 7.35 (m, 5H); *C NMR (100 MHz, CDCl3): & 23.55, 33.14, 40.64, 74.91,

125.95, 128.30(2C), 128.32(2C), 141.17, 146.69; HRMS calcd for CiiHisl [M]*:
272.0062. Found 272.0081.

(2)-1-iodo-2-methyl-1-dodecen-5-yne (4viii)

3.5% NOE

General procedure B starting from 3viii (0.15 g, 0.5 mmol), NaOH (0.5 mL, 1.5 mmol,
3 M in water) and I, (0.25 g, 1 mmol) gave the title compound as colorless oil. Yield:
0.14 g (90%); *H NMR (400 MHz, CDCl3): & 0.87 (t, J = 7.2 Hz, 3H), 1.26-1.40 (m, 6H),
1.45 (m, 2H), 1.90 (s, 3H), 2.11 (t, J = 2.0 Hz), 2.25 (m, 2H), 2.35 (m, 2H), 5.89 (s, 1H);
3¢ NMR (100 MHz, CDCl3): 6 14.01, 16.60, 18.70, 22.51, 23.48, 28.48, 31.31, 37.98,
75.18, 78.63, 80.93, 146.07. C13H:11 [M]": 304.0688. Found 304.0660.
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(Z)-1-iodo-2-methyl-1,3-butadiene (4ix)
1.4% NOE
/\«
General procedure B starting from 3ix (0.10 g, 0.5 mmol), NaOH (0.5 mL, 1.5 mmol, 3
M in water) and I, (0.25 g, 1 mmol) gave the title compound as colorless oil. Yield:
0.08 g (84%); *H NMR (300 MHz, CDCl3) 6 1.97 (d, J = 1.2 Hz, 3H), 5.32 (dt, J; = 1.2 Hz,
J=9.6 Hz, 1H), 5.42 (dt, J; = 1.2 Hz, J, = 17.4 Hz, 1H), 6.68 (q, J = 1.2 Hz, 1H), 6.73

(ddd, J; = 1.2 Hz, J, = 11.1 Hz, J5 = 17.1 Hz, 1H); *C NMR (75 MHz, CDCl3) & 20.42,
79.92, 118.24, 138.20, 142.08.

(1Z,3E)-1-iodo-2,4-dimethyl-1,3-decadiene (4xi)

1.2% NOE
Y~ X\
Me H
Me —
— |
nHex AXi

General procedure B starting from 3xi (0.15 g, 0.5 mmol), NaOH (0.5 mL, 1.5 mmol, 3
M in water) and I, (0.25 g, 1 mmol) gave the title compound as colorless oil. Yield:
0.12 g (81%); *H NMR (300 MHz, CDCls) & 0.90 (t, J = 6.9 Hz, 3H), 1.25-1.4 (m, 6H),
1.4-1.55 (m, 2H), 1.68 (d, J = 1.2 Hz, 3H), 1.98 (d, J = 1.5 Hz, 3H), 2.08 (t, J = 7.5 Hz,
2H), 5.64 (q, J = 1.2 Hz, 1H), 5.98 (g, J = 1.5 Hz, 1H); *C NMR (75 MHz, CDCl3) § 14.12,
17.93, 22.66, 24.64, 27.71, 28.89, 31.75, 39.86, 76.35, 126.52, 140.29, 145.29; HRMS
calcd for. CioH,11 [M]*: 292.0688. Found 292.0678.

(2E,42)-5-iodo-4-methylpenta-2,4-dien -1-ol (4xii)

BBr3 (1.1 equiv) NOE 2.5%
CH,Cl,, pinacol (1.2 equiv)

-78t023°C,2h |Me H 781023°C, 1h Me
Mo— ———— = > — >—<
Br BBr; E i) 2 (1 equiv.)
1 PEPPSI (1%),
(85%, >98% 2 THF, 23 f’C °<)5 h e — 0
T
HO o}
i) i-Bu,AlH i) ZnBr,, THF, 3xii
/i HZrCp,Cl __FCeLl goc 30 min
_ | _ 1, (2 equiv)
HO i-BupAlO NaOH (3 equiv)

THF-H,0,23°C, 1h

4xii (77%, >98% 2)

To ZrCp,Cl; (1.93 g, 6.6 mmol) in dry THF (6 mL) cooled to 0°C was added slowly a
solution of i-Bu,AlH (6.6 mL, 6.6 mmol, 1 M solution in hexanes). The resultant
14



suspension was stirred for 30 min at 0°C, followed by addition of
(3-butynyloxy)diisobutylaluminum (6 mmol) prepared by mixing propargyl alcohol
(0.34 mL, 6.0 mmol) and i-Bu,AlH (6.0 mL, 6.0 mmol, 1 M solution in hexanes) in dry
THF (6 mL) for 30 min at -78°C. The resultant mixture was warmed to room
temperature and stirred 1h at 23°C, cooled to 0°C, followed by addition of a solution
of ZnBr; (1.35 g, 6 mmol) in dry THF (6 mL). After 30 min at 0°C, a solution of
(2)-2-(2’-Bromo-1-propenyl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane (2) (4 mmol,
prepared from propyne (0.16 g, 4.0 mmol) and BBr; (1.1 g, 4.4 mmol) in dry CH,Cl,)
in dry THF (2 mL) and PEPPSI™-IPr (41 mg, 0.06 mmol). After 6 h at 23°C, a solution
of NaOH (0.72 g, 18 mmol) in water (4 mL) and |, (3.05 g, 12 mmol) was added. The
mixture was stirred 2h at 23°C, quenched with 0.5 M HCI, extracted with ether,
washed with saturated Na,S,03;, NaHCOs and brine, dried over MgSQ,, filtered, and
concentrated. Flash chromatography (silica gel, EtOAc-hexanes 1:2) afforded the
title compound 0.69 g (77%), which is > 98% pure determined by *H and *C NMR
analysis. *H NMR (300 MHz, CDCl3) & 1.98 (s, 3H), 4.29 (t, J = 5.4 Hz, 2H), 6.04 (dt, J; =
5.1 Hz, J, = 15.6 Hz, 1H), 6.16 (s, 1H), 6.64 (d, J = 15.6 Hz, 1H); *C NMR (100 MHz,
CDCl5) §21.05, 62.93, 79.63, 131.97, 133.25, 141.14. HRMS calcd for. CgHslO [M]*:
223.9698. Found 223.9678.

tert-Butyl((2E,52)-6-iodo-5-methyl-2,5-hexadienyloxy)dimethylsilane (4xiii)

1.5% NOE

¥y~ O\
Me H

TBSO Axiii
General procedure B starting from 3xiii (0.17 g, 0.5 mmol), NaOH (0.5 mL, 1.5 mmol,
3 M in water) and |, (0.25 g, 1 mmol) gave the title compound as colorless oil. Yield:
0.14 g (84%); *H NMR (400 MHz, CDCls): & 0.11 (s, 6H), 0.95 (s, 9H), 1.96 (s, 3H), 4.30
(dd, J; = 1.2 Hz, J, = 4.4 Hz, 2H), 5.96 (dt, J = 4.8 Hz, J = 15.6 Hz, 1H), 6.09 (s, 1H), 6.67
(d, J = 15.2 Hz, 1H); *C NMR (100 MHz, CDCls): & -5.21(2C), 18.35, 21.08, 25.96(3C),
63.32, 78.76, 130.80, 133.87, 141.40.

(Z)-(1-iodo-1-propen-2-yl)benzene (4xiv)

1.3% NOE
¥y~ O\
Me H

Ph [
4xiv

General procedure B starting from 3xiv (0.12 g, 0.5 mmol), NaOH (0.5 mL, 1.5 mmol,
3 M in water) and |, (0.25 g, 1 mmol) gave the title compound as colorless oil. Yield:
0.11 g (86%); "H NMR (300 MHz, CDCls) 6 2.26 (d, J = 1.2 Hz, 3H), 6.32 (g, J = 1.2 Hz,
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1H), 7.25-7.35 (m, 2H), 7.35-7.45 (m, 3H); *C NMR (75 MHz, CDCl5) & 26.52, 77.43,
127.35(2C), 127.59, 128.22(2C), 142.83, 148.19.

(Z)-(1-iodo-1-propen-2-yl)-4-methoxybenzene (4xv)

1.3% NOE
)
Me H

MeO 4xv

General procedure B starting from 3xv (0.14 g, 0.5 mmol), NaOH (0.5 mL, 1.5 mmol,
3 M in water) and |, (0.25 g, 1 mmol) gave the title compound as colorless oil. Yield:
0.12 g (89%); *H NMR (300 MHz, CDCl5) 6 2.24 (d, J = 1.2 Hz, 3H), 3.86 (s, 3H), 6.26 (q,
J=1.2 Hz, 1H), 6.95 (d, J = 8.7 Hz, 2H), 7.28 (d, J = 8.7 Hz, 2H); *C NMR (75 MHz,
CDCls) & 26.44, 55.12, 74.30, 113.42(2C), 128.64(2C), 134.80, 147.42, 158.84; HRMS
calcd for. C1oH1110 [M]*: 273.9855. Found 273.9878.

(Z)-(1-iodo-1-propen-2-yl)-4-chlorobenzene (4xvi)

1.4% NOE
7y~ O\
Me H

4xvi
Cl

General procedure B starting from 3xvi (0.14 g, 0.5 mmol), NaOH (0.5 mL, 1.5 mmol,
3 M in water) and |, (0.25 g, 1 mmol) gave the title compound as colorless oil. Yield:
0.12 g (85%); *H NMR (300 MHz, CDCl3) & 2.21 (d, J = 1.2 Hz, 3H), 6.32 (q, J = 1.5 Hz,
1H), 7.22 (d, J = 8.4 Hz, 2H), 7.37 (d, J = 8.4 Hz, 2H); *C NMR (75 MHz, CDCl;) & 26.41,
77.43, 128.50(2C), 128.87(2C), 133.40, 141.11, 147.02. CoHgICl [M]*: 277.9359. Found
277.9368.

(Z)-1-iodo-2-methyl-1-octen-3-yne (4xvii)

1.3% NOE

¥y~ N\
Me H

/A

nBu  4xvii

General procedure B starting from 3xvii (0.12 g, 0.5 mmol), NaOH (0.5 mL, 1.5 mmol,
3 M in water) and |, (0.25 g, 1 mmol) gave the title compound as colorless oil. Yield:
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0.11 g (87%); *H NMR (300 MHz, CDCls) & 0.94 (t, J = 7.5 Hz, 3H), 1.4-1.65 (m, 4H),
1.97 (d, J = 1.2 Hz, 3H), 2.38 (t, J = 7.2 Hz, 2H), 6.28 (g, J = 1.2 Hz, 1H); *C NMR (75
MHz, CDCl3) 6 13.58, 19.24, 21.91, 24.95, 30.51, 81.93, 82.42, 96.92, 132.41; HRMS
calcd for CoHq3l [M]*: 248.0062. Found 248.0068.

(Z2)-(4-(tert-butyldimethylsilyl)-1-iodo-2-methyl-1-buten-3-yne (4xuviii)

1.2% NOE
N\

Me H

/A

TBS 4xviii

General procedure B starting from 3xviii (0.545 g, 1.78 mmol), NaOH (0.214 g, 5.34
mmol, in 1.5 mL water) and |, (0.904 g, 3.56 mmol in 6 mL THF) gave the title
compound as colorless oil. Yield: 0.457 g (84%); *H NMR (400 MHz, CDCl;) & 0.17 (s,
6H), 1.00 (s, 9H), 1.22 (s, 12H), 1.98 (s, 3H), 6.44 (s, 1H); *C NMR (100 MHz, CDCl;) &
-4.69, 16.61, 24.66, 26.15, 84.76, 99.13, 106.49, 131.98. HRMS calcd for C;1H1olSi
[M]*: 306.2585. Found 306.2599.

(32,6E)-3,7,11-trimethyl-1,3,6,10-dodecatetraene (6)

i) n-BuLi (1.0 equiv), THF, -78 °C, 1 h

ie)_\ ii)BrW(\/\( (L0 equiv), 781023°C N
- | )/\/\(\/\(

4ix 6 (32, 6E)-a-farnesene
(80%, >98% pure)

To a stirred solution of (2)-1-iodo-2-methyl-1,3-butadiene (0.11 g, 0.55 mmol) in THF
(2 mL) cooled to -78°C was added nBulLi (0.24 mL, 0.6 mmol, 2.5 M solution in
hexanes). The resultant mixture was stirred 15 min at -78°C followed by addition of a
solution of geranyl bromide (0.11 g, 0.5 mmol) in dry THF (2 mL).The mixture was
stirred 1 h at 23°C, quenched with water, extracted with ether, washed successively
with brine, dried over Na,SQ,, filtered, and concentrated. Flash chromatography
(silica gel, hexanes) afforded the title compound 0.084 g (82%), which is > 98% pure
determined by 'H and **C NMR analysis. *H NMR (300 MHz, CDCl) § 1.60 (s, 3H),
1.64 (d, J = 0.9 Hz, 3H), 1.68 (d, / = 0.9 Hz, 3H), 1.82 (d, J = 1.5 Hz, 3H), 1.95-2.15 (m,
4H), 2.87 (t, J = 6.9 Hz, 2H), 5.05-5.15 (m, 3H), 5.21 (dd, J; = 1.2 Hz, J, = 17.1 Hz, 1H),
5.36 (t, J = 6.9 Hz, 3H), 6.81 (ddd, J; = 0.9 Hz, J, = 11.1 Hz, J; = 17.7 Hz, 1H); *C NMR
(75 MHz, CDCl3) 6 16.09, 17.67, 19.75, 25.70, 26.34, 26.65, 39.65, 113.46, 122.34,
124.24,129.73, 131.43, 131.91, 133.65, 135.66.
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(2E,4Z)-4-methyl-2,4-heptadien-6-yn-1-ol (7)

i) EtZnBr (1.0 equiv) 1.9% NOE
ii) (HC=C),Zn (1.5 equiv) )
Jie)_\ Pd(PtBus), (0.5%) Me  H
— I A
HO i HO \\
4xii 7

To a solution of (2E,42)-5-iodo-4-methyl-2,4-pentadien-1-ol 4xii (0.21 g, 0.94 mmol)
cooled to 0°C was added Et,Zn (0.98 mL, 0.98 mmol, 1.0 M solution in hexanes). The
mixture was stirred 30 min at 0°C followed by addition of a solution of Pd(t-BusP),
(0.5 mL, 0.01 M solutions in THF, 0.005mmol) in dry THF (1 mL) and diethynylzinc
(1.4 mL, 1.4 mmol, 1.0 M solution in hexanes). After 2 h at 23°C reaction mixture was
guenched with aqueous NH4Cl, extracted with ether, dried over MgSQ,, filtered, and
concentrated. Flash chromatography (silica gel, 2:1 hexane:EtOAc) afforded the title
compound 0.11 g (94%), which is 2 98% pure determined by 'H and B3¢ NMR analysis.
'H NMR (300 MHz, CDCl5) & 1.92 (s, 3H), 3.20 (s, 1H), 4.30 (d, J = 5.7 Hz, 2H), 5.41 (s,
1H), 6.03 (dt, J; = 6.0 Hz, J, = 15.6 Hz, 1H), 6.97 (d, J = 15.9 Hz, 1H); *C NMR (75 MHz,
CDCl3) 6 19.16, 63.20, 80.84, 82.49, 107.61, 129.05, 132.21, 146.74.

(2)-5-(tert-butyldimethylsilyl)-3-methyl-2-penten-4-ynenitrile (8)

1.9%NOE

Zn(CN), v H
2% Pd(PPhg)a,
| DMF, 80 °C -

// CN

TBS  4xviil TBS 8

To a solution of 4xviii (350 mg, 1.14 mmol) and Zn(CN), (174 mg, 1.48 mmol) in dry
DMF (2 mL) was added Pd(PPhs)4 (26 mg, 0.023 mmol) at 23°C. The reaction mixture
was stirred at 80°C for 3 h. Then, it was diluted with Et,O (60 mL), washed with water
(2 x 15 mL), dried over MgSQ,, filtered, and concentrated. Flash chromatography
(silica gel, 20:1 hexane:EtOAc) afforded the title compound 225 mg (96%) as
colorless oil which is > 98% pure determined by 'H and 3C NMR analysis. "H NMR
(400 MHz, CDCl3) 6 0.14 (s, 6H), 0.94 (s, 9H), 2.00 (s, 3H), 5.42 (s, 1H); *C NMR (100
MHz, CDCls) & -5.14, 16.33, 23.39, 25.80, 101.85, 104.09, 105.07, 116.19, 141.84.
HRMS calcd for C1,H19NSi [M]*: 205.1287. Found 205.1298.
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(2)-3-methyl-2-penten-4-ynenitrile (9)

2.9%NOE
e
Me  H tBaF,0°c,20mn Me  H
TBS 8 9

To a cooled (0 °C) solution of 8 (223 mg, 1.09 mmol) in THF (2 mL) was add TBAF
(1.14 mL, 1.14 mmol, 1M solution in THF). The resultant mixture was stirred at 0°C
for 20 min,concentrated under vacumm and column chromatography (silica gel, 20:1
Et,O:pentane) gave the title compound 84 mg (85%) as colorless oil which is > 98%
pure determined by *H and **C NMR analysis. *"H NMR (400 MHz, CDCl;) 6 2.05 (s,
3H), 3.60 (s, 1H), 5.53 (s, 1H); *C NMR (100 MHz, CDCls) & 23.46, 80.37, 87.83,
105.27, 116.08, 141.39. HRMS calcd for CgHsN [M]": 91.0422. Found 91.0401.

Reference

[l R.L.Shriner, F. W. Neumann, Org. Synth. 1955, Coll. Vol. lll, p73.

[ii] Z. M. Ismail, H. M. R. Hoffmann, J. Org. Chem. 1981, 46, 3549—-3550.

[iii] A. Yajima, A. A. N. van Brussel, J. Schripsema, T. Nukada, G. Yabuta, Org. Lett.
2008, 10, 2047—-2050.

[iv] E. Negishi, V. Bagheri, S. Chatterjee, L. Fen-Tair, J. A. Miller, A. T. Stolly,
Tetrahedron Lett. 1983, 24, 5181-5184.

[v] Z.Huang, E. Negishi, Org. Lett. 2006, 8, 3675—3678.

[vi] E. Negishi, H. Matsushita, N. Okukado, Tetrahedron Lett. 1981, 22, 2715-2718.
[vii] Negishi E.-l.; Swanson D. R.; Rousset Ch. J. J. Org. Chem. 1990, 55, 19,
5046-5409.

[viii] C. Morrill, R. H. Grubbs, J. Org. Chem. 2003, 68, 6031-6034.

S19



so-w:

Lo l=C= 4 L = = L = - A a8
o L}
)
(o]
(%]
|
o et~
E5°Z
wdd | z “ £ v 5 9 ‘ ®
N N L _ _ _ . —
..L ¥V f
|
1
4
0]

\

4 id

\ —

0]
9N

«IUSISaN 1yd1-13 pue ‘nx Suiboeyz ‘uewuqo] sewo] ‘Suepy oeyd

3uljdno)-ssou) pazAjeled-pd wapuel pue uollejoqowolg auAdold eIA SSUDY|Y PIINUISANSII]-Z JO SISOYIUAS DAI109]95034916 pue -0139Y  Aly3iH



wdd 02 0w 09 08 oot 0zT ovT
i ] A ; ; ; | |

S21

«IYSISON 1yd1-13 pue ‘nx Suiboeyz ‘uewuqo] sewo] ‘Suepp oeyd

3ul|dno)-ssou) pazAjeled-pd wapuel pue uoljejoqowolg auAdold eiA SQUY|Y PIINUISANSII|-Z JO SISOYIUAS dAI109]9S0349]16 pue -0139Y  Aly3iH



20721 £0°E e T
s A L #
wdd T 2 £ v 5 9 £ e 6
2y ey ey = i . TR 1 T el 1 1 1
W ,
€'E ETE'0 BLS¥ST ET
T'TT [ Fa-aa ] 590°1492 8T
z'e ze8'0  295°is2 ¢t N
2OTST 2EZT  L65°69F st ﬂ
58T 2LZ°T  559719F 5T
w9 SEZ'T S9E°SEE ¥T
T BLE'T  BELTETF £7T
0z I6E'T  BSLTETF 2T
1z TO¥'T BST0Z¥ 1T
_m T2z rOR'T gL0-12% aT
. &°'T 28’ T 88T IZ¥ B
| 2T eTe' T PLETCDE e
O 602 £z2e'1 LET ERS F
/ a‘wz IE8'T SEO"EWS -
m Xw_l_ 85 £5E°Z  LWETSO0L 5
! \ / u T8 GLE'Z TELTETL v
7 9N
o0 ppt-
itz
=
wdd T 2 £ v 5 3 £ g
|- ) . S P | T e e Sy N ! PO G S il g i PR SN B WY ST

«IUSISaN 1ya1-13 pue ‘nx Suiboeyz ‘uewuqo] sewo] ‘Sueppn oeyd

3uljdno)-ssou) pazAjeled-pd wapuel pue uollejoqowolg auAdold eIA SSUDY|Y PIINUISANSII]-Z JO SISSYIUAS DAI109]9S034916 pue -0139Y  Aly3iH



wdld 02 ov og o8 oot 0zt orT 09t

S23

wdd 02 % ov 09 I g oot [iFA ovT
SRR ke Fi s s | PR T

«IUSISaN 1yd1-13 pue ‘nx Suiboeyz ‘uewuqo] sewo] ‘Suepy oeyd

3uljdno)-ssou) pazAjeied-pd wapuel pue uoljejoqowolg auAdold eiA SQUY|Y PIINUISANSII|-Z JO SISOYIUAS DAI109]95034916 pue -0139Y  Aly3iH



TO-Z1 T0CE
- * et “ -
wdd T Zz E 4 5 9 £ e [
1 s 1 — 1 r 1 1 . 1 i 1 L i
e S
.. N
(%]
O 25w BEE'0 EBL'TSE ot
\ £-Tw TAW 0 ART @S2 s
L wST £T2°T &SB°¥SE 2
d 2z SEL°T EBL°025 Pl
\ EEZ §6L°T LTF WES =
O e L-52 08T BOE"EES 5
2°ET 08Z'F BT0-828 v
52T SEZ°T O¥P 589 £
m_\/_ L85 BET'S ETE REST z
5% EET S SPLTBEST T
AHITIH Hdd ADNINDIYS HIOANI

«IUSISON 1Yyd1-13 pue ‘nx Suiboeyz ‘uewuqo] sewo] ‘Suepy oeyd

3uijdno)-ssou) pazAjeled-pd wapue| pue uoljesoqowolg auAdodd eiA SBURY|Y PIINUISNSII] -7 JO SISOYIUAS DAI13109|9S09491S pue -0139Y  A|Y3IH



wdd 0z ot

a9 og oot DZT ort o8T

f USRS N LY SR S D L5 0 W S0 S A A S AT S W SO0 PR IR WSS HT AR IRE ot i ST WP RAE TR SO iy |

[]

wn
o
(%]
g 0L FYE"ZZ FIETSEOT ot
B 91T S69° " 6BS 29T B
udd 02 ot 09 0g 00T 027 vt 09T s-£z ZES"H2  @0L's002 =
I I S| R TR L L L el . 1 L | . ] L BEDCZ  BEOCEWOZ £
Fr 9°ZE ZLR' VY ELV FHEE 1
T i e " = il g b b A e T 2T 545794 PRI SLLS 5
ﬁ-s £°27T |11 4 EZL° L0095 T
[ 52V LL ESLBERS £
TSE BEE"Z® ESE"@TEZS z
E'ST LEZT28T EBZr-@2Z2T T
AHOTIH Hdd AONINDIES ®IAONT

3uijdno)-ssou) pazAjeied-pd wapue)

it

SN

«IYSISaN 1ya1-13 pue ‘nx Suiboeyz ‘uewlqo] sewo] ‘duepy oeyd

pue uojjejoqowolg auAdodd eIA SBURY|Y PIINUISNSII] -7 JO SISOYIUAS DAI1109|95043)S pue -0139Y  A|Y3IH



ta-z st
£o-et Ta-s be-x
e - 3
wdd T 2 € v s a £ a2
L ! s ” 1 ! . ! h

sczaT £e2°T wmEs-o0cE vz
£ s TLZ X ZETCEWE ez
s zez-T w@ew-veE zz
z-s EszZ-"T GOvs-s@E Tz
s T 0EE-T ST @6E oz
£-x ovE'T Z30-zow BT
vz 0ZS T ZsWssE =T
e-z &2S°T SEm-@SE LT
z-z avs T zEw-Taw a1
£z E¥S T wiswo ST
T EES"T E1:'EEP A
L% i€8°T TTT-TEW e
s5°T zws T zos-zew zz
BT TL3°T ®TE'TES TT
-z ££3°T BT €8S BT
- TTLOT EsETETS &
e~z £Z£°T TTO ®TS =
Tz SEL"T £6:2°025 <
voez €S£°T 0Sz°sZS 2
»-ma vss T zZBI-EZS =
5T G462 6Tz c6w -
iz Zze-s gse-sosT e
z -z $20°5 STLOLOST z
5-3 TED-S SET-sAasT *

AHOEIH Wad  AONINBEHA =3anT ©

o

(%]

«IUYSISON 1yd1-13 pue ‘nx Suiboeyz ‘uewuiqo] sewo] ‘Suepp oeyd

3uljdno)-ssou) pazAjeled-pd wapuel pue uollejoqowolg auAdold eIA SSUDY|Y PIINUISANSII]-Z JO SISOYIUAS DAI109]9S03491S pue -0139Y  Aly3iH



wdd [ FA or 03 og ooT 0zZT orT st
o L FRTS TRSArOl IR Lo a2 ey L L i <1 I I L Lsoa 1 1
N I~
|
L

~
o

8E2 UEE"ZZ  9YZ PEST 1T 75)

£ gZT EZL'PEZ SEL PEET ot

0 3 S6T1°9Z SOE-SL6T L

0z GL¥°9Z  PAT LEET -]

5T ELE"TE Tr5°TTFRZ £

218 TTL°EV  BER 9BZE L]

g8°81T EBS 9L ZSL°8L4S L

LT ¥T0°4¢ THL BOES v

L9t SZP AL EHLCBERS -4

8 pE 2s£'29 02w TIZO z

T LT BEE LAT ZOE 99327 T

AHATIH Wdd  AJNINDIES EELLS L
A ar i

T B e

«IUSIBAN 1YdI-13 pue "'nx BUIbOBYZ "UBWICO] SEWO] ‘BUBA\ OBYD

3ui|dno)-sso4) pazAjeied-pd wapue] pue uolleioqowolg auAdoud eiA SBUdY |y PRINHISNSII] -7 JO SISOYIUAS DAI1309|9509.491S pue -0139Y

AlysiH



T

:"/T=

‘_7_..
O

& FEEPEARESNR = R Sa s S S = tndzs zasusnbas asing
H-PUBIOA-3 | L1PLAULSUSR_LAdoad S2 L1
TRI83555 TR e 1 AaE
OB/ SRS WA PO B S WL /2D 30/ R S03a )b ant U3 Y
Be S Turnoui—TonoEwnou) fub Baiosi1on Simg
£1009 ‘sasiswesed paepuEis TH
o]
o
(%]
wdd 0T w..—.__ .,.1_ _: 0-z s-z o-e s o-v s v o-s s-s
1 . . L L L . . L

[
BeS'T
L1100 gt
(TR el
W

11

TN - S ——
suvioa-atiLedusenipat ddosd sniss

TAER/SAS IWUA/INXZBWONS FAS02IBINR BAIUTAY
BaskTuwnoul - T-p0EEAGUE Sua R23321400 EIE0

sa0 Buseuirds udnl

«IYSIS9N 1yd1-13 pue ‘nx Suiboeyz ‘uewlqo] sewo] ‘Suepp oeyd

3uljdno)-ssou) pazAjeled-pd wapuel pue uollejoqowolg auAdold eIA SSUDY|Y PIINUISANSII|-Z JO SISOYIUAS DAI109]95034916 pue -0139Y  Aly3iH



wdd 02 oy 09 fif:] 00T 02T ovT 091
T TR T N ST ST WA S I R 1 1 el RS T TP [NV VNN YR Viey WSS il ST i SN VUOW (RS TURNT YK B T TR i e (AL 1 P 2 "

e

S29

«IUSI3aN 1yd1-13 pue ‘nx Suitboeyz ‘uewuqo] sewo] ‘Suepy oeyd

3uijdno)-ssou) pazAjeled-pd wapue| pue uoljesoqowolg auAdodd eiA SBURY|Y PRINUISNSII] -7 JO SISOYIUAS DAI13109|9S09491S pue -0139Y  A|Y3IH



oo T

wdd T 6Bs5°TIT 4 E E0°2 W 5 o ’ £v°5
il e o 3 ; i T o : f A 2 ¢
J T q ¥ q
I J 2 _w
/m_ ud
o /|&\
\5 g 2
Rw grw L Ll [T a

Ez HgE g 28 FaEE
itz fesvenbeE eRing
H-3UB30G-3 [UaZUSq- LAdOId 2ap4d
:fsoc10841p a|dues
BLEP/SAS smun/ poom e/ suugd /ZR/ e/ RS013I848P SALLDIY
B3 ) TUEADU}—T—00EEACL| WO PalasLod eaeQ
ELD02 “SJ49313wvavd RICPURIS TH

seTIpT-
982
L }
wdd T E ¥ g ] ] ] i3
I

£IYSISaN 1Yydl-13 pue 'n¥ suipoeyz ‘uewaqo] sewo] ‘suep) oeyd

3u1|dno)-sso4) pazAjeied-pd wapue| pue uolleioqowolg auAdoad eIA SBURY|Y PRINUISNSII] -7 JO SISOYIUAS DAI1309|9503431S pue -0139Y  A|Y3IH



add 0z or 09 0% oot 0zt vt 08t

I PR PSP PSP SRR S S e bl

wdd 0z ov L)) og oot 0zZT ovT o9t
5 B Y | i

xoty iy iy gui MR g el ety il pleln gl gip 1 L L £,

S31

149°5217
SIT°R2T
199 821"

T
69728

adw :30uaNbIS FFLNM

10E_auesog-} |uazuaq-1Adosd 3|y

:Ri0xdasip Ipdunsg
©10P/EALINUASTAXZ/EWOU/ $AI0LD3ILR SALUDIY
B313TURAOUL-T-00EEACU} :UD R2223(100 EiEQ

£1000 "$4310WEIEd pIEQUELE £TD

«IUSISSN 1Yyd1-13 pue ‘ny 3uiboeyz ‘uewuqo] sewo] ‘uepy oeyd

8uijdno)-sso4) pazAjeied-pd wapuel pue uolleioqowolg suAdold BIA SBUDY|Y PIINUISONSII] -7 JO SISDYIUAS DAI1109|9S034316 pue -0139Y  A|Y3IH



g 14 g 8 wdd
13t S P O P TS S S S T S R T T NS SOV S0 Y OSSPSR T A SPUNPUN T O 0 T AP W A D 0 53 Y P S0 YT RO 1 P 0 Y 0 5 P Y BT SR (Y
15 [ || E
e o= =
mnd TU_ o
b= 2
J__ _____
]
(o]
m
(%]
TTUE —
=
=

TS

«IUSI39N 1yd1-13 pue ‘nx Suiboeyz ‘uewuqo] sewo] ‘Suepy oeyd

3uljdno)-ssou) pazAjeled-pd wapuel pue uoljejoqowolg auAdold eiA SQUY|Y PIINUISANSII|-Z JO SISOYIUAS DAI1109]950349]16 pue -0139Y  Aly3iH



S£ oo1 f=f=41 oSt WH# wa
. w .‘ _ . . _ h _ - -w wL _ . ...n..l. ._ |.\s’\V

? A T R S SR (S -

] IBE} | \«
_\_\_,.f | Y |
AP ; ; |
Al [ O i
— o na ro oo —y u = o = = =
CHiesTaRIoy raves Pk e e = = = = s
LN~y O3 B O e O D a3 Cad — ca PP =
—_— S RS O e o = Mo T o fie] = [20]
SERESS 2823 s = = b
(%]
: P
- -, oy . . e ™ W L -

«IUSISaN 1yd1-13 pue ‘nx Suiboeyz ‘uewuqo] sewo] ‘Suep) oeyd

8uljdno)-ssol) pazAjeie)-pd wapuel pue uollesoqowolg auAdold BIA SSUDY|Y Pa1NUISANSIIL -7 JO SISSYIUAS DAI109]95034916 pue -0139Y  Aly8iH



s S8

~ iy L

T

%3 VL o o on -~

o ioc S ha o to ta =

= B 3 = 2 = ~ B =1

ey 23 = @ o = & <

02 == =] "3 =i oy
%]

«IUSISaN 1yd1-13 pue ‘nx Suitboeyz ‘uewuqo] sewo] ‘Suepn oeyd

3u1|dno)-ss04) pazAjeied-pd wapue| pue uojjeioqowolg auAdoid eiA SBURY|Y PRINUISNSII] -7 JO SISOYIUAS DAI13109|9S09491S pue -0139Y  A|YSIH



da
o= 1

Qb4 02—
wWe —
0 —
0K —
19y
65573
G ——
o I
(508 —
Wl
692" g ——
16821 —
udd

S35

1IAE _

O/ Ud
H m —
/
@)

9N

/N

[RERCE I e

«IYSISaN 1Yyd1-13 pue ‘nx suiboeyz ‘uew.uqo] sewo] ‘Suepn oeyd

T
e —"
€ —
B

3uljdno)-ssol) pazAjeled-pd wapue| pue uojleioqowolg suAdold eIA SDUDY|Y PIINUISNSII] -7 JO SISSYIUAS DAI1109|950349]16 pue -0139Y  Aly3iH



L - SR (7 S SR, 25 G L RO T e B M e Ly L U 104
— =
. =
[=a} -
= =
©
™
_\\ wn
O O © = +—= = = = = e = — O O RS D RO RO D [Sa}
Do D Do MO Mo Lo LI £O B2 B = 00 3 3 s PO Po Ln o oo — =
L O — N3 CO O = CJ LN == LJ OO0 00O W +—= & O NI B oD ot =
U 4 Co — O N W O N D ~3 0N =— 00 LN 00 O Ca &= 3 (%) =
0D e D = = = = . CIN Em =8 > bm LT3 P S €D M3 =l Cad (==
O o O O O O La — W O OO & UN Q0 ~ — — N oo Mo [r=1

«IUSISaN 1yd1-13 pue ‘nx Suiboeyz ‘uewuqo] sewo] ‘Suepy oeyd

3ul|dno)-ssou) pazAjeled-pd wapue| pue uojjeioqowolg suAdold eiA SQUY|Y PIINUISNSII] -7 JO SISOYIUAS DAI1109|9S0349]1S pue -0139Y  AlY3iH



SZ o5 SL Qo1 S21 [al= | SA1 wod

1 = L 1 S S V- N ) S | SO, SO
i,

~
i it o
\‘\x_,// X_// 3
o0 % r f A
0. B i T S T e T o T o B s | P e B B & o T o o= | o
@ RS B2 oS E &R = =
L3 g CF1 SF O B O Cad L) O €2 G O S Ea o =2
D B = O P = O Cad L) o < N OO0 Cad cor =21
— S - On = OO = O WD =d LT & O o =

«1USISaN 1yd1-13 pue ‘nx Suiboeyz ‘uewuqo] sewo] ‘Suep) oeyd

8uijdno)-ssol) pazAjele)-pd wapuel pue uolleioqowolg suAdold eIA SDUDY|Y Pa1NUISONSII] -7 JO SISSYIUAS DAI1109|9S0a4916 pue -0139Y  Aly3IH



£0°€ zo -z

so-zL so-tL co-tL
wdd L z € ¥ =1 9 L 8 6
If [ iR LU
|
|
o-isL 6Lz-L  Lis-ewE e
s-sz S86°L  ¥9w-S6S zL
€Lz os5°L ssE-I6% s
oz SLZ S BEE PSS L Sh
Ly 0ZZ S 6LL S9aL i
s Z TS OLL L9S L L
o-z 1Sz°s  Se6-wLsL z
Lo SSZ°s 9BE-9LSL e
Sz 09z S BLL LLSE oL
¥ E LEE"S L96°009 L &
S°E D¥E"S S68°L09 L -3
a-¥ ¥5£°S TS8OI z
s £ ¥6E°S SZL-BLSL s
x_ s E B6E "S5 LS " 6LOL -
9z 6Lz L L6¥ EELZ v
LT SLE L BSL PSLT €
S T 9EE" L LS9 " 00ZT2 z
LA L EBLLAZZ 13
oram Wad ADNZNOARA smant

o_ O
om
.
|
s
S38

wdd L m £ ¥ . S 9 L g

«IUSI3aN 1yd1-13 pue ‘nx Suitboeyz ‘uewuqo] sewo] ‘Suepy oeyd

8ulldno)-ssou) pazAjeied-pd wapue| pue uoliesoqowolg auAdold BIA SDUY|Y PAINHISANSLI] -7 JO SISOYIUAS 9A1309]9503491S pue -013aYy

Aly3iH



urcdd oz o o9 oe oo L oZi orL o9 L

NRINCROO

S39

«IUYSISON 1yd1-13 pue ‘nx Suiboeyz ‘uewuqo] sewo] ‘Suepp oeyd

3uljdno)-ssou) pazAjeied-pd wapuel pue uoljejoqowolg auAdold eiA SQUY|Y PIINUISANSII|-Z JO SISOYIUAS DAI1109]95034916 pue -0139Y  Aly3iH



L 3 Lotz L0°S oot
wdd L 2z £ 4 S 9 L 8 6
| f

O ’ XoH,
‘g
\ [ e 4 E98"0 0SL"8SZ i
0] — ET 0 EL 9BE'0  LOLTS9Z £L
Lravl LEZ'L BE6OLE zL
6 0% ST L LEFLLE 1
o°r /9T " 1L FOZ OBE oL
SN e €8E°L ZOG ¥BE & (=]
0 EL 96z L ZL9-geE F 5
-1 |8 F5 S8L"ZTS S 2]
£-0Z SPL L 9LEETS s
£°0Z zoo"Z 995°009 s
|0z LOD"Z LS6" LD *
s°r [8 124 I19L"Z19 E
1°s 00Z°5 069°6551L z
L car-a Fer-asal L
oof4oL- a XHANT
| 6Z2°F
1 3 &
4 € v S 9 L 8
'
Al _._“ At L L — | 1 i) i i Lo} L L
N P _.f|r?[l||| S ————— ey — -
W § I __
_1
0071001~
_\:, LZ°Z
mdd L T € 4 S 9 L 8
S M A | it 1 FIRTRY VRN L T (RN TR Vi DA | St i Tt YA NS Sy S TS ) | L

«IUSISON 1Yy21-13 pue ‘nx Suiboeyz ‘uewuqo] sewo] ‘Suepn oeyd

3u1|dno)-ss04) pazAjeied-pd wapue| pue uolleioqowolg auAdoid eIA SBUY|Y PRINUISNSII] -7 JO SISOYIUAS DAI1109|9S03431S pue -0139Y  A|Y3IH



wdd oz ov 09 o }:] oot ozl orL 091

P . b o vei gt Bt iy 1y . 1 I R T S T NI ST | B
R ‘ —
_ _
|
|
IXg
(@] XOI: o-oc SLO¥L  ZED'LIOL 9l
\ L EZ LeL 8L GST OLEL St
m GPE LLS"ZZ LOW ZOLL i —
; — 6611 9ER ¥T GLZ ELBL €L <
@ 892 S8E"LET SLS°S90Z Zi (5]
O _>_ ¥OEE ESL LZ EQEZ E6DE L
8-SE LS6°BZ 190 FELZ oL
) 0°%E EOB"LE OFLG6ET &
N z-9€ SE0TLY 0S0°S60E 8
¥ 6T SLS9L W¥B9TSLLS L
¥ oE 00DLL EEL LOES °
L°BT SEPTLL E9LGEBS s
¥-z¥ PEPEZE  OOLZEZY »
h
|
wdd oz _ L 09 o8 ool ozt orlL 091
PR TSP TR U M1 ” ] il SRS SR | W W P . I S MR Gy [Ty r_.Li TS W o 1
osr:{%\nga J__k TR bty AN A bt e e A bt i A ATl Pt A e s Aoy Wb

«IYSISON 1yd1-13 pue ‘nx Suiboeyz ‘uewuiqo] sewo] ‘Suepp oeyd

3uljdno)-ssol) pazAjeled-pd wapuel pue uollejoqowolg auAdold eIA SSUDY|Y PIINUISANSII]-Z JO SISSYIUAS DAI109]95034916 pue -0139Y  Aly3iH



unch

a

SR SRS T

0

Cm

[

L

F

|
[eGa30] {

Bi0'l

"L
WS -
= Al
.
g

—
»

)

4

§E106 0~ _
S 0~
e

1698 |—

o
<t
(%]
(L TR E
99°f
—
mudd [] 1 2 € v - 9 £
N 1 " I X i _Kf.]l_ 1 | 1 L 1
1XE
k o) osgl
\
- /
o o
9N 5

«IYSISON 1Yyd1-13 pue ‘nx Sulboeyz ‘uewliqo] sewo] ‘Suepp oeyd

3uljdno)-ssol) pazAjeled-pd wapue| pue uojleioqowolg suAdold eIA SDUDY|Y PIINUISANSII] -7 JO SISSYIUAS DAI1109|9S0349]16 pue -0139Y  Aly3iH



(o]
TI ] PN T N N l L T SO Sye YR W B S I [ 1 L L o e
+ ._
!
_
.
_
,
. s N2 Po N O =1 o1 3 O o o o
& = 8= 8 sn s = = B
o L OO =g D — O O L D o = f=o] =
— fS OO0 D RO e D O DY o No on
[==1 o & O = -~ O o 7 D —_ —4 o
<
(5]
- _ ,
.
.
1]
: HIXg
g —
o
N

«IUSIS9N 1yd1-13 pue ‘nx Suiboeyz ‘uewuqo] sewo] ‘Suepy oeyd

3ui|dno)-ssou) pazAjeled-pd wapue] pue uoljesoqowolg auAdoid eiA SQUdY|Y PIINUISANSII|-Z JO SISOYIUAS 9AI109]|950949]1S pue -0139Y  Aly3SIH



g0zl oot L

NIXE
/m _(_Q L79FL 6IL" L LES DSE oL M
S°¥E EEE"F LLI 699 6 n
/ 5 ¥z LEEZ'EZ ZI0TLLS 2
O —_— BTL BE6F"S ZOZ 6¥SL &
€L EQS"S  E6S 0591 9
oL ZBZ L GLF FELE 5
®_>_ L6 E6Z L DIS EBLE .4
¥'8 Z0E°L BYFTOSLE £
L Ok SLE"L ETIFELE z
5 8 ¥IZEL  L¥ETYBLE L
LHOIAH Hdd  ADNENDIRS XAANT
oo QoL-
6% E
- ]
udd L z € 4 S 9 L 8
I I L L | L 1 L | ___ 1 i ! I 1 Il | I T S TN | i i i | L L i | A JO
I I
Y| ——e
! |f

«IYSISaN 1Yya1-13 pue ‘nx 3uiboeyz ‘uewlqo] sewo] ‘duepy oeyd

3uijdno)-sso4) pazAjeied-pd wapue| pue uolleioqowolg auAdodd eIA sBURY|Y PRINHISNSII]-Z JO SISOYIUAS DAI1109|950431S pue -0139Y  A|Y3IH



g oz or o9 o8 0oL oZL oFL o9L

Ty H
| I | !
|
|
|
|
|
NIXE
o 8 FOL DER T PE L¥S LwEL oL
S ¥z OTYLT LLSTEBOT &
AN TSk SLE 5L FESTSLLS 8
4 yd LSk D00 LE BELTLOES L
/ E-sSL ST¥-LL E9LGEDS E} n
86T FEBTZB ZEL-LFES s <
O STEE EZELZTL LEE " E096 L [%,)
LTELL S9¥"LZL LLO "W L96 €
ZzT6 ZLOCErL SS9 9BLOL z
9N Lz 6ESTLSL  ¥OF-EZBELL L
LHDITEH HII AONENDEHL MNIAMI
udd [1}4 oFlL 09t o8l ooz ozz
R Ll 1 I ogv o v bw oo b b pop v 8w oy boovnoy 8y pon by e tan g lig
A = g eVt A et M o bty e e

«IYSISaN 1ya1-13 pue ‘nx Suiboeyz ‘uewuqo] sewo] ‘Suepn oeyd

3uijdno)-sso4) pazAjeied-pd wapuel pue uolleioqowolg auAdodd eIA SBURY|Y PRINUISNSII]-Z JO SISOYIUAS DAI1109|9504316 pue -0139Y  A|Y3IH



DoTZL S0°E £0 %
ZOE 20" L Lo~z
wdd i € ¥ s 9 L a 6
_\ll |=||. - G
|
| _, 4 I
\
O3
AXE
\
d 5
o \= 2
LFLL 08L°1L @ZB ESE (-]
061 S6L°E OPS 859 &
m_\/_ Lo|t 66L°Z LOF 659 9
L-8E ¥6L'E EZOL'BELL s
¥-8 £08°9 E¥9°0FOE v
L 6 ZEB 9 SSFGPOE E
8 0L TYZ L BBEBLLE z
2 6 TOT L EOTL LELE L
LHOIEH Wdd XONENDITEI XEANT
oL-
EL°E
+
wdd € ¥ S 9 L 8
L S e L ST N S =t L L 1 1T i it g = S L
-, -

«IUSISON 1Yyd1-13 pue ‘nx Suiboeyz ‘uewuqo] sewo] ‘Suepy oeyd

3uijdno)-ssou) pazAjeled-pd wapue| pue uoljesoqowolg auAdodd eiA SBUY|Y PIINUISNSII] -7 JO SISOYIUAS DAI13109|9S09491S pue -0139Y  A|Y3IH



wdd [}-4 oF o] o8 oZ1L oFlL o9l
%}}méjééi x =, o |
.\. . —T — _._ i _ _ _
OsIN
AXE
g
O\
86 zar"re 089S "9raL L
a~SZ 69G LT OO¥ " 6L02 L
m_\‘ o-sZ PZ0"SS QLEZ OSLY oL
ZTEL SLS 9L S89"SLLS &
FEL 000" LL FZTLTLOSBS - ~
O"EL ST¥TLL E9L"6ESS L <
_ETEC _SELTES LETTORED L4 "
wdd oz or o9 .__ os ool ozL ovlL ogl
- L 1 I T S T | | r—— L _uH 1 -] P R . P L 1 L PR Y IS TR S R
t.%ai%f{_qi By e ey P oy e F,I i N Jhli?%j}g i AR Al

«IUSI3aN 1yd1-13 pue ‘nx Suiboeyz ‘uewuqo] sewo] ‘Suepy oeyd

3uijdno)-ssou) pazAjeled-pd wapue| pue uoljesoqowolg auAdodd eIA SBURY|Y PIINUISNSII] -7 JO SISOYIUAS DAI13109|9S09491S pue -0139Y  A|Y3IH



YO~ E
wdd L z £ L4 S 9 L =] 6
PR L S = 4 ey e - P Sy B S s e e g
TG ——
V i i
IAXE

\ 2
m 6°0FL E9L"L GZLTE¥E 9 (%]

\ o zT S8L°T EBZ "SS9 <

67 LT 681°T S89°959 L 4

(e} 675 68F°S GLP'9RIL €

25 E6F S OLE'LPIL z

o-av 0SZ L GLIFLLE L

w_\/_ LEDIZR WAd  ADONANCEMA HIGHT
00°Q0L~-
Il 08°E
o i
udd ! z : € 2 S 9 L 8
L L L | | “ 1 | L | = 1 L L i 1 i 1
| JoA
i { If

«IUSISSN 1Yyd1-13 pue ‘ny 3uiboeyz ‘uewuqo] sewo] ‘uepy oeyd

8uijdno)-sso4) pazAjeied-pd wapuel pue uolleioqowolg suAdold eIA SBUDY|Y PIINUISONSII] -7 JO SISDYIUAS DAI1109|9S034316 pue -0139Y  A|Y3IH



wdd [s}4 0% 09 og ool oz 1L orL o9L

IAXE
O z zoL BES'¥T 15§ 0S81 L
\ Z°sZ B99°LT SL8°980Z oL
m [ 54 SLST9L FB9TSLLS 6
L S 000" LL EZL"LOBS ] [ea)
/ LoEz SZ¥TLL E€9L°6EES L <
O S— S EE 686°T8 OBF¥"65ZS 9 2
z-6v 909°LZL 069°PZOE 5
L*Zs LEB"BEZL 0RO SZTLE ¥
9N 576 O0L"EEL  L90°6EOOL £
zT0oL BEETL¥L PO ¥590L z
L"EL SER 951 101 66LLL (9
wdd 0z o 09 S o8 0oL ozl ovL 091 081
T L e T P | Py Lo pop vy iy e [N TS S S Lo | PO | i | T W O

NI N SRR S SNV T TN A NNt ISR [ SH

bbbl oEaniddd b ik dn oo

[ N
IS e i et A ey

«IUSIBAN 1YdI-13 pue ‘nx BUiboeyz ‘uewJqo] Sewo] ‘suepp oeyd

3u1|dno)-sso4) pazAjeied-pd wapue| pue uolleioqowolg auAdoud eIA sBURY|Y PRINUISQNSII] -7 JO SISOYIUAS DAI13109|9509431S pue -0139Y  A|Y3IH



£ rEE" EVZ S9Z ST

s- [
5°87 £0E° @ L E e a4
] TEE B ST 6LZ T
__>Xm Z2UIST Ze2°Y BZ9SLE 2T
H Dmc L% £3%°T EGBDTY 1T
25 0EP T  OSBCLPF ot
2-s T0S°T £6ZT0ST &
(@] s 50S°T 978 ZSW a o
\ Lk £S6°T STT L@S & o)
q 0-£z Z96°T £05°EES = A
€°5 BTE"2 ELT SE9 s
/ s-01 TPE"Z  SET-ZOL ®
O —_— e Zag'z 6z9 @S £
£-9 PEF'S  BIO-SEST z
e BEF S  BTP ORST T
m_\/_ 1HITIM Wdd  ADNINDIHA ®IONT
i
ne'geT-
\ TE'T
}
wdd _ £ v 5 ] i g
L L __ P T | T TR U N S . S N U S L S TR S I IO VI [ S T P T

«IYSISON 1yd1-13 pue ‘nx Suiboeyz ‘uewuqo] sewo] ‘Suepp oeyd

3uljdno)-ssou) pazAjeled-pd wapuel pue uollejoqowolg auAdold eIA SSUDY|Y PIINUISANSII]-Z JO SISOYIUAS DAI109]95034916 pue -0139Y  Aly3iH



wdld ot oz DE orv 0s (1 -] oz og o6 00T oTT 0zt OET ovT asT
TUES FESTET To& " STET €T
aee Evaisr  pew-rERE =T
£°TE rEW- T £98° 89T T
2 w2y TSL¥2 TLE" 398T eT
a5z fei iz sia-zeaz H
E-ZE SBE " 0 LT F0RE o
£°52 SLG B2 FES"SELE 3
000 ii Eze-zpEs H
6 v SIVTLL €9L° BERS s
s G 1@ 5951587 v L
£°SE S86°29 2£L0°S529 € wn
z 1T FTI " ¥6E EEZ 9ETL z wv
"R 3 652 BET BEES"EOSOT T
AHOIIH HWdd AONINDINA HIONT
wdd ot 1F4 il o 0s 09 0s _“ og 06 oot oTT 0zZT DET LE 0sT
PR | TR N 6 ERNPURSI S | I [ VAN N Iy Sl RO G W (PR || PR O SO I TP Y (PR S i R [ S S |
W L SR
- 4

«IUSI3aN 1yd1-13 pue ‘nx Sutboeyz ‘uewuqo] sewo] ‘Suepy oeyd

3uijdno)-ssou) pazAjeled-pd wapue| pue uoljesoqowolg auAdoid eiA SBURY|Y PRINUISNSII] -7 JO SISOYIUAS DAI13109|9S09491S pue -0139Y  A|Y3IH



Highly Regio- and Stereoselective Synthesis of Z-Trisubstituted Alkenes via Propyne
Bromoboration and Tandem Pd-Catalyzed Cross-Coupling
Chao Wang, Tomas Tobrman, Zhaoging Xu, and Ei-ichi Negishi*

S52



Highly Regio- and Stereoselective Synthesis of Z-Trisubstituted Alkenes via Propyne
Bromoboration and Tandem Pd-Catalyzed Cross-Coupling

Chao Wang, Tomas Tobrman, Zhaoging Xu, and Ei-ichi Negishi*

S53



o0t E 90TE L
wdd L Zz € ¥ s 9 L e 6
i o | i ; I | L . = | S
— T e " Iy _

I
[ XoH, 3
|8TEL DLET0 #OLTZIZT EL [7,)
— £705 6680 1997692 ZL
E-d-4 8 LZ6°0 FSLDLT N3
L°2Y% LOE L EOQLTZEE (1%
m_\/_ k-0 -1 TLE L FEVFTESE 6
L-aY LFE" L SOE"TOF 3
8 SLL ELE L 1S8° 195 L
S ELL BLE"L TW¥E'ESS o
0 EZ ili*2 £9E° 169 g
LT02 66L°2 LLL"BSD ¥
5*'91 £22°2 §99°999 E
0*zT FLE"S ZELEFWLL z
_ - L"ZzZ GLE"S 2GS YPLL i
|
Doq0L-
gE* |
i ™
wdd L __.m £ ¥ S 9 L 8
_|h..|,|_______.___...____._m......_._.______________ ]
_
£k
S I SR

«IUYSISON 1yd1-13 pue ‘nx Suiboeyz ‘uewuiqo] sewo] ‘Suepp oeyd

3uljdno)-ssou) pazAjeled-pd wapuel pue uollejoqowolg auAdold eIA SSUDY|Y PIINUISANSII]-Z JO SISOYIUAS DAI109]95034916 pue -0139Y  Aly3iH



wdd 0z o% 09 o8 o0L ozt a¥ L [e2-7 ogL

' I B R S i PRI SO TR BT Se T L P ESL o L 1 L e - Lot '

A Y e
I
|
|
17
| XOHy
wn
n
%}
O_\/_ P GLOTFL EL9TIDOL z1
E"9F 585 T COF "EQLL L
E-oP OST EE G9OESLL o1
€-08 FO6"9E  PDT'6TOT &
8"8F L56°RT L0 " FHLZ 8
LG SLYTLE WIL'GWEZ Z
L=0% T¥S9TH8E L9S ¥ LEZ 9
LTE€S TLLTEL EZZ"¥955 s
LTBE SLS 9L PEYSLLS *
E"&E [+Lals RV AN EZLC LDBS £
5 8c SZE-LL  E9L°GEBS z
D-SZ BEL LR ZEOTLFLLE L
AHDSIIH Had ADRINDIHL XEIMT
wdd 0z o¥

?%ﬁ

3u1|dno)-sso4) pazAjeied-pd wapue| pue uollesoqowolg auAdoud eiA SBUY|Y PRINUISNSII] -7 JO SISOYIUAS DAI1309|9509491S pue -0139Y  A|Y3IH

«IYSISaN 1ya1-13 pue ‘ny Suiboeyz ‘uewuqo] sewo] ‘Suepp oeyd



=4 4 =] =] wdd

1 T S S S A G S P Sl O e T PR I e 1 1 TERRL: o N R ' 1 OB T N T [ TE  S EN  “ B0 H H  o| RS 1o 1o B
o = fira — =

no rafl = =2 B

= == = b=

~a BlIR = =

17

S56

_— o —_— e O D mL.-
[T~ i Ay fesd =
= & R == = 3
w O o T D -3 == =2
e aa G o o =3
ca o e - =
2ate
udd a T £ v 5 9
L o i 1
v K il G Vg
s e e ey = e

bEze

«IUSISON 1yd1-13 pue ‘nx Suiboeyz ‘uewuqo] sewo] ‘Suepy oeyd

3uijdno)-ssou) pazAjeled-pd wapue] pue uoljesoqowolg auAdold eiA SBUY|Y PIINUISNSII] -7 JO SISOYIUAS DAI1109|9S03431S pue -0139Y  A|Y3IH



S oS i ;

S57

[89°901
udd

e~

e —
£99°98 —

e
083°9
§66'9%
Sl

17

o

«IYSISON 1Yyd1-13 pue ‘nx Sulboeyz ‘uewuiqo] sewo] ‘Suepp oeyd

3ui|dno)-ssou) pazAjeled-pd wapuel pue uojjeioqowolg suAdold eIA SQUY|Y PIINUISNSII] -7 JO SISOYIUAS DAI1109|9S03491S pue -0139Y  AlY3iH



vo's 2079 oB° L
X PSS s n
wdd L z E ¥ -1 k=] L g L]
5 1 L L 1 1 1 1 L . 1 . P
AT _;.J f T
W L _
| ! A
z°6 LST L LLO LLE e
56 99Z"L 008 6LEC LE
s 8 L6Z L 9LO 6EE 9E
£°6 SOE"L S6E€°LGE S€
L 4 LEE L SELTLOW ¥E
L"6 T SPETL  PSFTEOW €€
o9 95E°L  DOL™90F zE
a9 BEE"L OFF-SLF LE
o5 HEE"L EZZ 6LF 0E
*°6 19S5 L SHE 29w &Z
T E g95° 1 GB9T L a8z
6°9 EO9 L  LD& 08F LE
E°L |09 1L G6ZZar ST
5°E za9" b LSS FOS ST
z v 885" 1 SLFT20S *z
L°E €69 L LOG" LOS £z
E"E 869" L B6L"605 zz
LTE PTL L EBOTLLS Lz
9 E BZLTL  FL¥TELS oz
9°E SEL”L ©OEETOZS &L
z " 6EL"L LZL"LEZS aL
&8 TSLL LEF-SZS Li
&8 L9L L FLZ-BES 9L
L°96 BLL"L SLETEES si
870k EBL L LOL FES 143
_ UL Z6L L 0¥ "LES EL
o9 LeL" L LE@ " 8Es ZL
LTE EOB"L SELTOPS (33 o0
e L-¥ ¥LB'L EBETEPS oL LN
Ty 86¥°"Z EFPFT6PL 6 [7,)
e€ 9ZTS"ZT ZTOHLTLSL L]
w_\‘ L4 LES T EBEOTLSL L
[ 0SS T  BRLTFOL o
£E°r E¥ ¥*°E SLS T EESDTTLL s
s w SLL"L  DOE"ZSE zZ¥ L-L SSL£°S  L6LTSTLE *
8*S LBL*L LFL 9SE Ly 8-LZ 6SL°S EBSTLTLLE €
s*a LLZ*L GSE6E FIE oF L-LZ ¥OL'S WEGTBELL z
L*6 |BZZT" L SOZ "89E SE 97L GHL"S SOETOELL L
AHSTAR Hdd ADNINDIEIL XFARI IEDTIAH Hdd ADRENDEHI XHANT
L4
udd £ 4 S 9 L g

«1YSIZAN I1Yd1-13 pUe "NnY BUIDOBYZ "UBW.ICO| SEWO] "BUBA\ OBYD

8uijdno)-ssou) pazAjele)-pd wapuel pue uollesoqouwolg suAdold eIA SDUDY|Y PaINUISONSII] -7 JO SISDYIUAS DAI109|9S034316 pue -0139Y  A|Y3IH



wdd GE 0% a% [o]:3 o0 aze [+ 399 oot oRL

- o et et e+ T w— L e o S N R,

s
i i

_. | Iy

&
9N n
[ | e BEL'OR GOt Eath &L
| Gl TLO Y IXe"bOGL &
L BELF6 ELS”LLEL ]
T oh BCA BE  EEALSCE P
LB LEAEP At LiSE &
268 ROR-EL  SLiTE5FE g
e Sed‘ YA BB 9L ¥
] QUA‘UE  WEH oUES ]
7€ Blb ad Gdd‘Siws 1
el LELTIGE  OWELETEL )’
BTN Wed  FOREROAML  RBOKY

«IUSISaN 1yd1-13 pue ‘nx Suiboeyz ‘uewuqo] sewo] ‘Suepy oeyd

8uijdno)-ssol) pazAjeie)-pd wapuel pue uollesoqowolg auAdold BIA SSUDY|Y PI1NUISANSII| -7 JO SISOYIUAS DAI109]9S034916 pue -0139Y  Aly8iH



L] [ 8e-1
wdd L LT 4 LE a5 -] k] LA S -1 f's 2 &
. . o e ' =1 - R L it -
ﬂ |l.f...JJ... '_ _
o
O
7]
ceflss st
" 5
(EELEL ; CELTL _
Blwie AE Elem e =
EDBW“‘ & N Lol u prdgy cwmumrnb ey g5 ey
LidaBdar w-_l,m“l..r 1M
L N AR S RS A E R FLUGE £ KBRS Bat B Ba b US s
BOLLFUEADL L-Y— Al dBAGUL rub SSTdwL Y W R
ELI6E "2 eisecied piwpUeRe YK
wdd T ¥ 2z € v s L] £ k-4 &
1 1 | i H ' | ) | 7
” |

£IYSISaN IYdl-13 pue 'nx suipoeyz ‘uewaqo] sewo] ‘suep) oeyd

3u1jdno)-sso4) pazAjeied-pd wapue| pue uolleioqowolg auAdodd eIA SBURY|Y PRINUISNSII]-Z JO SISOYIUAS DAI1109|950431S pue -0139Y  A|Y3IH



wdd 0z oy 03 og oot 021 art ast

TN N T TN T SO S S S N ST S TN S S S | VNS VIEY TR V. T VAL WO 1Y W NE SN T RO N0 WA T W VI S 7 S DA S LD J vy W 1] M M| N NPT RS S WS WY G (A0 VAT N ST OLL O VO WYL (Y

| e

S61

1anbag @s(ngd

1TPIS sa(Ld
idpp ajdwes
e aApya Iy
aLLog wieg

¥ f 199pURIS ETD
_ _ :
Loy L ch | Lk L

3de zasuanbag’asing

dv-suTaea-ailBLAUIEELE-1Adodd (el d

ifdo3oadpp B | dues
maep/sAsauuns (ks owous TAIG3I32IED BAl DY
Bl Tumnous i tgtanou; Suo paiasilon Raeg

S1o05 “sssiswEsed paspu=is £Ta

«IUYSISON 1yd1-13 pue ‘nx Suiboeyz ‘uewuqo] sewo] ‘Suepp oeyd

3uljdno)-ssou) pazAjeled-pd wapuel pue uoljejoqowolg auAdold eiA SQUY|Y PIINUISANSII|-Z JO SISOYIUAS dAI1109]9S034916 pue -0139Y  Aly3iH



E-1 . IS
—— ~ - —_
wold T 2 1> 14 S 9 £ 2 &
' h 1 f i : i n 1 i | il L
_— s . d
- o
06 [E6~
sz°T
T L)
o
©
7]
udd 5°T 0z s-z n-Ee S‘E ov s 0°s s°s o-g 5T
L i 1 i 1 1 1 1 1 1 13 1 1 1
——t | Y »Lf\e S
Ay
SN

Sk T
JISE'T
§19°E
0y

soumiars Bouvanbas ssyod

FOUPLIAD zBLLS
=RJ4013841p =ldues

«IUSISaN 1yd1-13 pue ‘nx Suiboeyz ‘uewuqo] sewo] ‘Suepy oeyd

3ui|dno)-ssou) pazAjeled-pd wapue] pue uoljesoqowolg auAdoid eiA SQUd |y PIINUISANSII|-Z JO SISOYIUAS 9A1109]9509491S pue -0139Y  AlySiH



ov [1}:] ue oot 02T arT [1}:RY
5 1 1 3

S63

og ooT orT 09T
L L

wdd ov o9
T N

i BB ; : _ . _ O s 0 §
A e B t%?;igs%?v}{ii{ii}%a%%%i ‘ET%}%&.i

_/Hﬂ‘r_n_

SN

(LU 11 Sy
'

bOSSE

08850~

809" 94
[ETR T
ur 2
tes par—
IR
BET9ET
TERTH

ade Tasusnbas esing

(50°ETD
[LER

ade :aipa

cfis0idas1p aLdues

BIEP/EAE IMUASTNXTFBWO0LS AIDIITILP BALUI I
Boi)TueACul _T-0IEPAOUL *UD RI10@11eD Faed

1002 ‘siaiswesed poEpuels £T0

«1USISaN 1yd1-13 pue ‘nx Suiboeyz ‘uewuqo] sewo] ‘Suep) oeyd

8ulldno)-ssou) pazAjeied-pd wapue] pue uollelogqowolg auAdold BIA SBUY|Y PAINHISANSLI]-Z JO SISOYIUAS 9A1109]950491S pue -013aY

Aly3iH



il

=+
{11
]
E
o
a

Do CE e EECE IV e e ECe A | e e GO e G e iy T P =W R0t S W L E 0 S W Vi A 1 B N (e R
ﬁugnt?u.d.. [=1 —_ -
EMHL?& 0¥ ﬁ0¥ :
| ml S| o | = o = =
B|RlZ|s| s = = =
RS P i bt = = =
b 1 [ % o
|
‘\\\Xf/_/(/_ \\4J _ 3
CETES TR G0Ane Ins NG RS P oo omoem en n
@y o @ o 2 s is Do o Do gy o gy
= D O OD D e L O N e Nno =~ O Op o =2
S ESZZEaxU32EE = on = 8 = =5
o e—m = O o= OO L DS P D —_ = — o =}
00 CO O — O —F O3 ~—5F — OO L= = Bl T & (=]
= i
53 00 baT-
il s
[
wid T z ] v 5 4_. :
N 1 15 RS
e n b b e oo i) e it
eI .L\).z_ﬂi.\,.n_»(\i‘f 2 e
i
_ IN -
| INy
L E
H _ \q:u
hu

«IUYSISON 1yd1-13 pue ‘nx Suiboeyz ‘uewuqo] sewo] ‘Suepp oeyd

3uljdno)-ssou) pazAjeled-pd wapuel pue uoljejoqowolg auAdold eiA SQUY|Y PIINUISANSII|-Z JO SISOYIUAS DAI109]9S0349316 pue -0139Y  Aly3iH



ﬁt_h.lu ﬂ_ﬂ nu_w nu.m £H ﬂ_WH Q.vﬂ.w ﬂ_m.m we i
i ' ' P — . : [
N
'
I
'
Se ol=] S/ [o]e] | Sct (o] S£T wdd
L SR I ; | \h_//_\_ _ i AN i L _ _
N
— b oRa n o R e sy ] =
DS HD = g =] = =1
= G = oo =] = R RS (=] o =
ok PR T b A TP (P YRR AT el mdheryiry TR TV Y VP Ay ok i Rl el e _>\V
i g i Al W oty b enineiot oo risatuyi iy L il i W ey L b W i ot W
SN

3uljdno)-ssou) pazAjeled-pd wapuel pue uolleioqowolg suAdold eIA SDUDY|Y PIINUISANSII]-Z JO SISSYIUAS DAI109|9S03431S pue -0139Y

«IYSISON 1Yyd1-13 pue ‘nx Sulboeyz ‘uewliqo] sewo] ‘Suepp oey)d

S65

AlysiH



=0

-1

BrEe 2

00007 L

S—
Teer'S [
— [
[
o o

>
2\,
7

20896" 1
6011972
cEveL'2

016"

0e0ee
9665 "¢
81918’z
069e8’e

3uijdno)-ssou) pazAjeled-pd wapue] pue uollejoqowolg auAdold eiA SQUdY|Y PIINUISANSIIL-Z JO SISOYIUAS DAI109]9S03491S pue -0139Y

07996
¢1698'S

ia¥
7

LLLL
L L0 CO LD =3
"o = O OO =3
REEB 3
= 8E
5584

0D £

T PR VAR ot R ) e

...... S 1Ay

|
w

«IYSISON 1yd1-13 pue ‘nx Suiboeyz ‘uewuqo] sewo] ‘Suepp oeyd

Ud

9N

S66

AlysiH



=1 [a]=] [=¥3

2111 = | T L=Fa wod
| S S S S — [ L 1 TR R N ! v v L - 1 L X & 5 ]
| !
A m_m. D_m m_h On_: mw T Dm T mh_ T En:_u
e i WP | I . — i . I : -
A
J
- 7N (L
8 B = - = ERE = =& =
g 8 E SR8k gEE =3 -
I | Ay
Ud
_ ! : _
9N
«IYSISON 1yd1-13 pue ‘nx Suiboeyz ‘uewuqo] sewo] ‘Suepp oeyd
3uljdno)-ssou) pazAjeled-pd wapuel pue uoljejoqowolg auAdold eiA SQUY|Y PIINUISANSII|-Z JO SISOYIUAS DAI109]9S03491S pue -0139Y  Aly3iH

w w o ne L L ]



< 4 Lzf B8 wdd
R R, P i e G s PO N BT 0 O O o a1 TP TS Ty e SEIREER Ty, |¥ia g e e iy
(] o | na Ao | na | ne ot =
= = [ b= P P P = "
= | = =l || = = =
[} WD oo E(E = o
— oS eS| o= = a2
n
\
i
o0
lﬂllﬁ”qu el
(%]
nUnU i g g p— aaaaaaa on
Fe o R R LT, C O C R S LD e b= = e DO DO 3 DO @ =1
BZIEFaUNEooaE8s8co BB HED @O =
G 2> N B Do Gl R M S oh —_ =
D T o e e e = e i B = b R = s o T L e o 1 | on
E= - S o - T R R Y- R ORI - RSO T &
iF°E
—
B2 52 e 8'E 5y 5'S 578
A R | PR — | I
B L — e

«IUYSISON 1yd1-13 pue ‘nx Suiboeyz ‘uewuqo] sewo] ‘Suepn oeyd

3uljdno)-ssou) pazAjeled-pd wapuel pue uollejoqowolg auAdold elA SSUDY|Y PIINUISANSII]-Z JO SISSYIUAS DAI109]95034916 pue -0139Y  Aly3iH



aZ QF oD s T el QrE gkl
] = s x i x L . 2 ] SRR EURRRS PN - ;| NS S t L ’ k= N ' (S r & 1
LY
g
‘
. 1 »
' »
\ m_N os .\\-\. — ﬁ_.fm_h_ r//,_ _ oo1 .w._mﬁ -\_;\{_ffﬁ//_ mﬂﬁ En_._u
L A R . - e . 1 . . P . A T e . . . . P .
il el ol FEE DB &3 =
= in =i s b e EsmELag =3 =
EERETEIBESE EEHEZHEERE =
e LTI T ey
L4 UL J—«
=
|
|
=l ey e
EmmREBE38293 = =
SIS ESB=E = =
=

Z S S 3B S BB

«IYSISON 1yd1-13 pue ‘nx Suiboeyz ‘uewuiqo] sewo] ‘Suepp oeyd

8uljdno)-ssol) pazAjeie)-pd wapuel pue uollesoqowolg auAdold BIA SSUDY|Y PI1NUISANSIIL-Z JO SISOYIUAS DAI109|95034916 pue -0139Y  Aly8iH



udd T z £ T 5 a £ g

S70

R R Rl e R ]

wdd T S £ v 5 L] ¢ g

«IYSISON 1Yyd1-13 pue ‘nx Sulboeyz ‘uewuiqo] sewo] ‘Suepp oeyd

3ul|dno)-ssou) pazAjeled-pd wapue| pue uojjeioqowolg suAdold eIA SQUY|Y PIINUISNSII] -7 JO SISOYIUAS DAI1109|95034931S pue -0139Y  Aly3IH



udd 0z or 0s og oot 02T ort [1]: B
L L 1 L | L 1 Y . F Ll tor P e R R S r L L
—

E &V ETHF "0ZT S50°00STY w

6 62T S£5°94 PRI GLLS £

T 62 oeDT AL EZLTLOES 9

gz TTI® &L 569 9EES o

zove LTB'BL BZLTLEZOS 24

a“ew LPETFIT F5LCBTER £

E-LE LET "®ET DFSTEZ¥OT z

Ter LLDTEET £9T-ANLOT ‘T

AHDIIHN HWdd AaNanbaNs ®IONI

wdd o0z or ag 7 og 0ot P2 T :cqn oot
a4 i ERTT I " o i . L 1 i 1 1 1 1 i " 1 L el al

«IUSISaN 1yd1-13 pue ‘nx Suiboeyz ‘uewuqo] sewo] ‘Suepy oeyd

8uijdno)-ssou) pazAjeied-pd wapue| pue uolieioqowolg auAdold BIA SBUDY|Y PAINUISANSLI] -7 JO SISOYIUAS 9A1309]9503491S pue -018ay

S71



FOTE 002 S0°E Lo"e
FO"9 [+11 0 EO"Z oot L

- = ne A ™ " h

WA
_ [ER)
| i

[

_ i

IXy
X3Hy
— 9N
g €L BLB 0 BEESEST L
9N 0 eV 106°0 SPE*OLE 51 IN
97 kL €Z6°0 BEBT9LE 51 a
6°8L BOETL EEL T6E L
£°88 LLE®L OST E6E EL
9°92 OZE*L E£0°96E ZL
-5 LEE" L OQBE"66E [
e Fia+1  &aiscnc oL
| 5
| 8
007qaL- :
1z°L s
L 4
£
udd L £ ¥ 1 9 L 8 z
L
| . Ly
L L i L L = L 2 L | 1 —1 1 F = i XEANTI
-~ | e
it e A e R — S
99"
wdd L € ¥ 5 9 L 8
 — TN OO |\ VO I f s S T l n l L I CHNFY CES, (PR PR RY Pt 1 L Looapinr Joimopn smypgr e | TG !
i e

«IYSISON 1Yyd1-13 pue ‘nx Sulboeyz ‘uewuiqo] sewo] ‘Suepp oey)d

3uljdno)-ssol) pazAjeled-pd wapuel pue uojleioqowolg suAdold eIA SDUDY|Y PIINUISANSII] -7 JO SISSYIUAS dAI1109|950349]16 pue -0139Y  Aly3iH



wdd oz oF o9 o8 ool ozZL oFL 09t oslL
i WYY iy T Y 1
| i 15t 11 1
* h | .. | 7 H
| 7
il
IXy
XOH,
QE L-R S BLL ¥L SLE"FS0OL SL
67082 GZE LL EDLTESEL vi
6 ZF G959 ZZ 608" 80L1L ElL
w_\/_ £°6% BEDWT  LTL BSEL zZL o
£°5% LLL AT GLOTOD60T (2 ~
o 8r 988 "BZ LZL "BLLET oL [¥p)
L Ly GPLTLE ST FHBEZ &
L FS 098765 LO¥ Q00 e
LBy EFE"FL 965 "BSLS L
LB SLST9L FEDTSLLS 9
B89 OO0 LL  ETLTLDSS s
o Lo SEFTLL ESLGERS *
o-L¥ SIS 9L SSFEPSE €
&7 LZ €6Z 0FL  ZOD'LESOL z
ZT0T LEZ "S¥L 665 "AS60L L
AHSTAEH WAL ADREINDINI XIAHT
|
| |
wdd oZ ¥ o9 o8 oo L oZL oFL | o9t o8 L
) SR . (S S— . WS | P SO . PRV | IR ERTI, 1o SRS | (PAPYRURTN, ; S PSRN _ st edley v B gt o
,.._{-f:;.,fi— By o, f%?r%f%i%s (REVIE R A e ol T i AT il it el At A bt e A
|

«IYSIZAN 1Yd1-13 pue ‘nx uiboeyz ‘UBWICO]| SEWO] ‘SUBA\ OBYD

3uljdno)-ssou) pazAjeled-pd wapuel pue uollejoqowolg suAdold eIA SDUDY|Y PIINUISANSII]-Z JO SISOYIUAS DAI109]9S03491S pue -0139Y  Aly3iH



IBTSE ZETT

5% "%E F5°TT BI'T
—_— ~ ety ——
wdd 4 £ "] 5 | L
1 ! i 1 L L n L I ok I 1 1 L 1 n L . 1 1 1 L
[ ¥ W W
ﬂ ‘_ R
sla i) 28 .,.
i
pE
N
(%]
A m_
__ (i)
My i
ietct T E— £ t g e e
| ] 1 I J " P 5 ;
i

%@%z%%g% ;%a;gg}gs?,}g?§j$ é
n

11X{ o |.w.l 1',m4

o\
«IUSI39N 1yd1-13 pue ‘nx Suiboeyz ‘uewuqo] sewo] ‘Suepy oeyd

3ul|dno)-ssou) pazAjeled-pd wapue] pue uoljesoqowolg auAdoid eiA SQUd |y PIINUISANSII|-Z JO SISOYIUAS 9A1109|9509491S pue -0139Y  Aly3SIH



"
s
b
s
[

[eJ8a3u] fg

e -
T

.t
e -
il

Amfe 0\0 I_L\fr v\u_%v 9\9/9 BE
== = e 2 is= s s e i mimz = = 10
gz 2 Z e Bz 22z = g
= 22 Z 88 EEES BE38 E 5
£E =8 £ 88 88 3 EZE &

Sz =1 =7 o1 21 FS 3 uga

'
T s . .
gy P———

11Xy ,
OH W

9N
«IYSISON 1yd1-13 pue ‘nx Suiboeyz ‘uewlqo] sewo] ‘Suepp oeyd

3uljdno)-ssou) pazAjeled-pd wapuel pue uollejoqowolg auAdold eIA SSUDY|Y PIINUISANSII]-Z JO SISOYIUAS DAI109]9503491S pue -0139Y  Aly3iH



e

s2 as Se 001 st [el=h4 Set
I M e T il R e | R K S H P = P - N S WO S S 1 A PR L
— ¥
| |
! | I
H L TR iy |
2 R omomm == m Q
& 2 BERSD =2 = 2
s2'e
o 1Y
wdd g 1 £ ¥ s 8
i A b S S ; L 1 I
MO - N J\ié%c}x\l;(u\ X e
2oy
|
]
NIXy :
SN

«IYSISON 1yd1-13 pue ‘nx Suiboeyz ‘uewuqo] sewo] ‘Suepp oeyd

3uljdno)-ssou) pazAjeled-pd wapuel pue uollejoqowolg auAdold eiA SSUDY|Y PIINUISANSIIL-Z JO SISOYIUAS DAI109]9S034916 pue -0139Y  Aly3iH



1 oSt SLE ooZ wd o
S PR ORI | (S S P SRS P 2. L RS SR | (o REEC RO R

-

Xy
SN
H i i |
& Sndi = 28 = =
) Lo = oo Lo oW = 2 s == - =
&2 Lgr BasgH =3 5 ~
2 =58 BEEEZ £§8 & N
(%]
Q 52 Lel=3 S ool SZE lei=34 S£1 ooz wod
TIPSR DN CRT e Do WS SR B il TR A . | a, 5 KPS TN P S e = AR (s S el B SeRS B PR S 7 1 . o IS S i
wpe| TRET R I e clad R Al Ty " Lol e KPP o A, " 177 b " ol A & s " s bk prowry IR TSy [T Y e
/ - . el

«IUSISaN 1yd1-13 pue ‘nx Suiboeyz ‘uewuqo] sewo] ‘Suepy oeyd

3ul|dno)-ssou) pazAjeied-pd wapue] pue uojjesoqowolg auAdoid ein SBU|Y PIINUISNSII] -7 JO SISOYIUAS DAI1109|9509491S pue -0139Y  A|Y3SIH



weld T z E v 5 | 4 8 B

S78

e gpzZtz  §2o'Cig : T
3201 05Z°Z 9T0°SL9 ET
BT ooE"s 069 6HET 3 4
L] YOE' 9 290 T68T 1
N 6T BOE"3 E£Lv°IEET or
| 6
|
007001~ g
{ £E71 L
R N M
wdd L z __ £ ¥ S ] L 8 v
[ N SO L 121 1 | 1 | . 1 | : : E
it
J z
s s
i ; S, T -
_r_ g onx
NXYy
SN

«IUSISaN 1yd1-13 pue ‘nx Suiboeyz ‘uewuqo] sewo] ‘Suepy oeyd

3ul|dno)-ssoJ) pazAjeled-pd wapue] pue uojjesoqowolg auAdoid eiA SBUY|Y PIINUISNSII] -7 JO SISOYIUAS DAI1109|9S09491S pue -0139Y  A|Y3SIH



wreddd” oz oF o9 o8 oo L oz L oFL ool oglL

| J S LSO L i, T S N STE ST T ST i ] B ) S

8 ps LZS 9z 69 -000E oL
Lrgz SL6°FL  ZDOSSSSS b
oEL S48 9L FEBG"SLLS a
Loel 000'LL  PELLOBS £
s-el SZT¥ 4L EDLGEBS £l o))
& ¥y LSE-LEL  LOF SO96 s
L1 TGS TLEL ET9"EEIE b4 ~
T8 SLZ8F1L  FI9 DLYE £ (%]
z ot BT Z¥L  LLL ZLLOL z
LTEE FelL "8FL GES LLLLL i
LHSLIH Had ADNandITEL HAARI

wdd 0z o 09 os 0oL
LT PRSI L) L

P N P B [P T SR || S S .
|

T ] L e o A b R ARt A gt bt s i |

A XYy
| Ud

9N

«IYSISON 1Yyd1-13 pue ‘nx Sulboeyz ‘uewuiqo] sewo] ‘Suepp oey)d

3uljdno)-ssol) pazAjeled-pd wapue| pue uojleioqowolg suAdold eIA SDUDY|Y PIINUISNSII] -7 JO SISSYIUAS DAI1109|950349]16 pue -0139Y  Aly3iH



urcled

¥ S 9 £ 8 &
! I ] x H
| I 1]
| [
o
3
6795 GEZT"Z DES LLY 5
Z°09 E¥Z"Z LLGE ZL9 £-d
9 ZOL BS8°E MBS LS L
L Pk BST"9 BECTLLEBL L
oSk E9Z-9 GLLTEBLBL E]
0" 0z SEST9 LSFTLS0Z ¥
ZTEZ BIG"9 69270602 £
¥EZ OLZ-L BOL OBLZ z
€°6L 6BHEZ"L OTST6RLET i
LHSTHH Rad AORINDAAL XHAHT
N
007jenT—
| F5'1
_. -
udd T v 5 9 4 2
A I I I L _ _ L . oy e ey
|
A i)
e — — ko o, _ﬂ}..u -— - — | — S
I 0

8uijdno)-ssol) pazAjeied-pd wapue|

9N

«1USISaN 1yd1-13 pue ‘nx Suiboeyz ‘uewuqo] sewo] ‘Suepy oeyd

pue uoilejogqowoJlg auAdold BIA SQUY|Y PAINHISANSLI]-Z JO SISOYIUAS 9A1109]9502493S pue -01833y  AjySiH



wdd oz ov [o]:] 08 0oL 0z oFlL o9t 081L

—
[o0]
%]
8°s¢ SE¥T9T  L967EGGL L
57LE FPZL'SS  EEITLSLY .18
L°9Z SEZ FL  OFPLTE09S 3
6°EL GL5°9L SE9TSLLY 8
£°FL 00U LL WELTLOBS L
| LTFL SZF LL E9LTEEDS 2
£°LS BLF ELL  ELS PSSE 5
udd [F4 or 09 og oot [E43 orT go1 08T L 59 D¥S-RIL ESOTZOLE ¥
— L . L | 1 . | \ L fe : L zoLL SBL-PEL SEZZTLOLOL 3
" M I RO ; o » b S ol " N e — LTl SR LPL ELSLTBLLLL z
Vb ey e b Ao kbl ol e L L i 6°EL ZPE ESL  BS9TDEELL L
LESTIE Wdd ADMANBEHL XEAHT

SN

«IUYSISON 1yd1-13 pue ‘nx Suiboeyz ‘uewuqo] sewo] ‘Suepp oeyd

3uljdno)-ssou) pazAjeied-pd wapuel pue uoljejoqowolg auAdold eiA SQUN|Y PIINUISANSII|-Z JO SISOYIUAS DAI1109]9503491S pue -0139Y  Aly3iH



wdd L z £ v 5 a L 8 6
s I St gy = A L IS o L |
if Hi 7
If ___. |
Wy g
()
[o0)
_ (V]
SN
L LS S0Z"Z 98L° 199 &
E£°6L LLZ'Z SLLE99 o
L7 0T SIE'9 8FS FEEL s
zLT S0ZT"L GEZITI91LZ ¥
ETLE EET L LASTHILT £
a-rE ESE"L ESL°S02T z
£ vz EBE"L SUSFLEZ L
IHDISH Hdd ADMANTEHA XEONT

«IYSISON 1Yyd1-13 pue ‘nx Sulboeyz ‘uewliqo] sewo] ‘Suepp oeyd

3ul|dno)-ssou) pazAjeled-pd wapue| pue uojjeioqowolg suAdoid eIA SQUY|Y PIINUISNSII] -7 JO SISOYIUAS DAI1109|950349]1S pue -0139Y  AlY3iH



wdd [s14 or o9 os 0oL 0Z1L oFL 091 08
Il I 1 1 i ] . L L 1 i PR . PRI | " 1

% i . ST
1 1 ; _‘\ll_ “ *
I
."_
ETEY S0r 9T SEETLE6E oL
8" 0F LE69SL 6O "60LS &
BT LT SLG"GL  FB9SLLS -]
L°8BT 000" LL FEZLTLOBS [ ™M
z7 8T SZPTLL EJL"BEBS 9
9 02 96¥ 8Z1 EL6TLE96 5 [o0]
0°SL 998 8TL LFL 6LLE » u
o°LL LGEEEL  S6F 19001 €
ZTEL FLLTL¥TL S¥STEFI0L 2
6 6L 6LOL¥L £68°880LL 13
LHOTIH Wdd AONINDEEA XHANT
I
wdd 0z or 09 og 00T DZT | Eﬁi 7 091 08T
1 e i | R 1 1 1 PN e 1 ] P | B T s i T . VO T i ¢ el | e B e | PR |
) ond - ¢ .i%r?..
Uit M R g ettt M NAR R A bt _fx_éiéfa S A b

IAXY

9N
«IYSISON 1Yyd1-13 pue ‘nx Sulboeyz ‘uewuiqo] sewo] ‘Suepp oeyd

3uljdno)-ssol) pazAjeled-pd wapue| pue uojleioqowolg suAdold eIA SDUDY|Y PIINUISNSII] -7 JO SISSYIUAS DAI1109|950349]16 pue -0139Y  Aly3iH



a0t R
oo CE 00"
- g - .
wdd T £ v £ g
L ] 1 1 1 1

TRl 5T6°0 GIS FL2 BT

¥ BE OvE~D avEe" 192 £T

1702 ESE"D LEB FE2 at

6°8 S05°T¥ @89 15w 51
o~e TES"T GOT'6S¥ T
ece PEST a0 08w ET
£E°L ZEE"T Zpe SI¥ ZT
L ®55°T L5 L9w k3 d

PTE T9S'T SRS g9 oT
5 S45°T ES55°ZLV &
LB -3 EES"T FIV PLE L2
9'£5 L9E'T EBEFEES £
STES ELET TSLTTES L)
8'ET ESE"Z Z0LTLDE 5

TR EWE"Z BS9 WTL ®

L6 =1k 9T9"T2L E
£°ET SL2°8 06ER - ZEEV z
02T o0g2"9 199 "£9ET T
AHITIH Hdd ADNINOIYS WIAANT

oo imoT—
E£E°1
e
wdd T 4 £ v ¢ 2
L L 1 _ P T L 1 L P | R

9N

3ul|dno)-sso4) pazAjeled-pd wapuel pue uojjeioqowolg auAdold eiA SQUY|Y PIINUISNSII] -7 JO SISOYIUAS DAI1109|9503491S pue -0139Y  A|Y3iH

«IUSIBON 1YdI-13 pue ‘ny suiboeyz ‘uewJqo] Sewo] ‘suepy oeyd

S84



ucicd oT oz oE ov os o9 oZ og os ooT OTT ozZT OET orT osT
: . _ - . L .

ngy,
T-Er Bi5°ET EEZ-FEDT 21
0wy E¥Z 6T  9TF-TSET T
_ £ £V 506°T2 90Z°2591 o
56w US6 ¥z 228" TBET ®
vz TIS'0E  EES-TOEZ =
f— ¥-sE Si5-89f TBS-SisS £
s-se no0-fs EETECL0TS s n
T 5 SIrTLL  E£5LTEERS s
=) ETE® 926° T8  IRE-6LIS v 0
_>_ orvy £2P-TE  pos9Ize e (%]
21 ZI6-86  TiETOTEL =z
58T 80%-ZET  SELT99ES T
AHOTIH Hdd  ADNINDIWS *3IANT

TR s NN W BT I |

«IUSISON 1y21-13 pue ‘nx Suitboeyz ‘uewuqo] sewo] ‘Suepn oeyd

3ul|dno)-ss04) pazAjeied-pd wapue| pue uolleioqowolg auAdoid eIA SBUY|Y PRINUISNSII] -7 JO SISOYIUAS DA1109|9S03431S pue -0139Y  A|Y3IH



Highly Regio- and Stereoselective Synthesis of Z-Trisubstituted Alkenes
via Propyne Bromoboration and Tandem Pd-Catalyzed Cross-Coupling

Chao Wang, Tomas Tobrman, Zhaoging Xu, and Ei-ichi Negishi*

H1 standard parameters, CDCI3, ONP probe

Me, :'
/.
TBS e
Ax viii
ppm 8 4
Me
/2
TBS
4Ax viii
7 6 5 a 3 2 1 0 ppm
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Highly Regio- and Stereoselective Synthesis of Z-Trisubstituted Alkenes via Propyne
Bromoboration and Tandem Pd-Catalyzed Cross-Coupling

Chao Wang, Tomas Tobrman, Zhaoging Xu, and Ei-ichi Negishi*

C13 standard paramet OC1 ONP probe
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