Sequential Coupling Reactions of Grignard
Reagents with 1-Bromo-2-phenylthioethene

1 Mg R2 MgX
R1 MgX Rl g
Br~spn N Nseh

- — » RI
NiCl,(dppe) NiCl,(dppe) N2
91 - 100 %
2 1 2
Br,__SPh Rimgx RN ASrn RoMeX AN
= PACL(PPhy), = NiCl(dppe)
70 -93 %
St ificity E> 99 %
R‘, R2- alkyl, aryl, vinyl, alkynyl ereospecticily >Z > 9; %

J. Chem. Soc.,Chem Commun 1982, 647;

J. Chem. Soc. Perkin Trans. I. 1985, 1115;

Pure and Appl. Chem. 1988, 60, 79,

Encyelopedia of Reagents for Organic Synthesis 1995, 1, 758.

Reactions of Halovinylsulfoxides with

Cuprates
Al \S&/B RzCUM > AI'\S/%/R
0 o)
Ar\'s'/ﬁ R2 CUMA> Al\§/%§
O Br O R
R = Alkyl, Aryl yields =52 - 71 %

J. Org. Chem. 1992, 57, 1718.




Reactions of Halovinylsulfoxides with

ime Grignard Reagents
i Al’\ /%/X
(lj
R MgX
| Ar BX o Ar..R
O Br
Br
e Ar‘.s,.)% yields = 79-93%
O R= alkyl, aryl
J. Org. Chem. 1992, 57, 1718.

Optically Active Sulfoxides by Enantiospecific Reactions

~
=<
'

>
>
-
/

b

Yields = 71-86 %
Enantiospecificity 98-100%
R= alkyl, aryl |

° Tetrahedron Lett. 1992, 33, 5121.




Reactions of Halovinylphosphine Oxides
with Grignard Reagents

Cl
Ph;P/l% R MgX Ph}g“R
Ph’§) Ph o

R= alkyl, aryl

Cl
3 R MgX
Ph/\ig& g Pho, p
Me" A Me ('j

R = Alkenyl, Aryl
Enantiospecificity 98-100%
Yields =51-90 %

Tetrahedron Lett. 1993, 34, 3135;
Tetrahedron Lett. 1994, 35, 6343.

Reactions of Dimethylphosphorylmethyl p-
Tolyl Sulfoxide with Grignard Reagents

Tol\§

R MgX
/\R(OMe)z _g.. — 3 T01\§,R

R= alkyl, aryl

Yields = 50-75 % Enantiospecificity 98-100 %

Tetrahedron Lett. 1996, 37, 6017.




Stereospecific Synthesis of Trimethylsilyl-

1,3-dienes
Bng\y\ .
SiMe; RMgX
PhS. » PhS o~ ~cin —2" 3 R oA~
P Br o NiCl(dppe) NENISiMey NiChdppe) ) Y 7 SiMe;
70-82%
BrMg -~
PhS, PBr SiMes — RMgX —_
—> NG By NN
— PdClZ(PPll3)2 PhS SLNI€3 NiClz(dppm) R S|Me3
60-88%
/O\
R = n-CHy, n-CsH, ;, 1-CgH 3, CgHs, CgHs(CH,)3, ThpO(CH,);, 3,4-CH,  CHs
O

Stereospecificity: (1E,3Z)/(1E,3E) > 97/3
(1E,3E)/(1E,3Z) >98/2

Tetrahedron Lett.1988, 29, 3705.

Insect Pheromones with a E-Z or Z-E
Conjugated Diene Structure

7\
1 Li PhS
Bl'\__/SPh KQH == SPh R )2Cl.l l‘ KJRI

"‘ EtOH Et,0 —

R2MgX R2

NiCly(dppe), Et,0 \R_/Rl

\/\_/_—_/\/\/\/\/OH NI

80 % (108,122 =97 %) 78 % (9Z, 11E= 98 %)

Bombyx mori Spodoptera littoralis

/\_/:/\N\OM /\/\:\__J\/\/OH

78 % (7E, 9Z = 97 %) 77 % (5Z, TE= 98 %)

- Lobesia botrana Malacosoma disstria

Tetrahedron Lett. 1989, 30, 243.




Synthesis of (1E,3E)-1-Bromo-4-phenylthio-
-1,3-butadiene

Me;Si—=MgBr

PhS o~ - PhS. =~ —_—
Cl 'Niam), THF \/\S'M MeOH
(70%) Hvi€s

1. Cp,Zr(ChHH
p - Phs\é\¢\Br

PhS. ~
N
\/\\ 2. NBS

(93%) (65%)

Tetrahedron Lett. 1994, 35, 8847

Synthesis of Conjugated (E,E)-Dienes

1. RiMgBr, NiCl,(dppe)

PhS o~ ~p, THEF, 0° to r.t. > Rie o o
NN
2. R2MgBr, NiCl,(dppe) R
THF, r.t. 45 - 80 %

Rl, R2- Alkyl, Alkenyl, Aryl, Heteroaryl

Tetrahedron Lert. 1994, 35, 8847.




Synthesis of Dienamides

Me;Sis 2~
Bu_;Sn A l}:
N SuBu; - BusSn s~ siMe,

Pd(CH;CN),Cl,
DMF, r.t. 60 %

I, PhSCOCI, AICI
Et;0,0 °C 2% iMe3  CH,Clp, 0°C \/\/\g
65 %

R!
NH /Ag(CF;CO0 Rl
R2 /Ag(CF5C00) L N RMgBr, NiCly(dppe) R!
- —> ~R2 — _» R~ ~UNap2
THF, r.t. o THF, 0 °C to r.t. R
57-76 %

45-88 %

Tetrahedron Lett. 1994, 35, 2067.

(60%) Othantus maritimus (88%) Achillea

Z //NO //H\/l\
- C/\/\g | 0

(68%) Piper sarmentosum (45%)  Piper sylvaticum




Synthesis of bis(Trimethylsilyl)-
1,3-Butadiene and 1,6-Hexatriene

Me3Si\¢\
: MgB
I THF, reflu e Me SN~ siMe,
R X
60 %
2 Me;Sia_2
PhS o~ 7 "MgBr, MesSis A~
NiCl,(dppe), 0° C iMe;
65 %

Encyclopedia of Reagents for Organic Synthesis 1995, 1, 594.

Synthesis of Diketo-Dienes and -
Trienes

MeSia 2~~~ R ™Cljaict, AN A2
iMe, CH,CI, 0°C R iMe;

n n

n=20,1 65 -80 %

Rz/ﬁ\a JAICH,

CHZCIZ r.t. n

R1 = Ph, MeO,C(CH,);, MeO,C(CH,)g, n-C3H7, n-C;H;s
R2 = n-C;H,, n-C;H,s, Ph, PhCH,

J. Chem. Soc., Chem. Commun. 1991, 237.




Ostopanic Acid Synthesis

\/\/\J\Cl / AICl,, CH,C1,,0°C Z

Me SN siMe,

j\/\/\j\ a4
1. Cl Cl 7 AICI;, CH)CL, COOH

2.H,0*

(53%)

Ostopanic acid

J. Org. Chem. 1991. 56, 6245.

(6E)-LTB; Synthesis
1. \/\/\/\j\a /AICl;, CHZClz‘

MCJSiWS
e /ﬂ\/\)L
2. MeO Cl /AICl,, CH,Cl,
NN F COO 1. NaBH,, MeOH _
I Me 3 TiOH, THF/H,0
59 %
! H
NN F
COOH
H
, 46 % J.Org. Chem. 1991, 56, 6245.
(6E)-LTB; ,




Retrosynthetic Analysis of Leukotriene B3
methyl ester

OH OH
N = COOMe

LTB; methyl ester

I oox
3 ~ 0
COOMe  Brog~= o~ COOMe +

OH
Z
| —
Ie;,Si
OR

U -y
iMe,
d 0 J

0
a ,U\/\/COOMe + . |
Me;Si iL/CL/\/+ Me;Si

LTB, Ethynyl Intermediate

— Sll\/le3

0
AlCI3, CHzClz MeOH

" 98 %

OR
=

H

: H t-BuDMSnCl>
Imidazole , DMF

72 % R =t-BuDMSi

= H R-Alpme-boran’

92%(ee>98%




O
SiMes J_~_COOMe
.
AlCl3,CH2CI20° C

Me 3Si/¢

84 %

OH

COO¥V
N

e3S|
87 % (e.e. 78 %)

S-Alpine-borane t-BuDMSICl
»M

OR
Zn e A~ COOMe NBS
-& Me3Sia e DS

MeOH / Hzo
98 %

OR

LTB, Dienyl Intermediate

O

COOMe
g7
Me;;SiMK/\/

OR

fe _ /\/\/\/COOMe
—— ™ //
Imidazole , DMF Me;Si

94 % R = t-BuDMSi

OR

Br e A~~~ COOMe

84 %

Synthesis of LTB; Methyl Ester

OR

Bro s~~~ COOMe

i:/\/ (j:lf/
= t-BuDMSi 55 %
OR OR OH/
AN e COOMe Al,0, (neutral)
hexane

65 %

Pd(PPhs),, CgHg, NaOHgq, reflux

OH
N—. COOMe
41 %
LTB; methyl ester

S_\‘I.‘n R




Biocatalytic Kinetic Resolution of Unsaturated

| Alcohols
1 5 H OAc
che (4) i‘&’\ . lipase, 37° C, hexane i‘%’\ <
ROPIsiMe; —i—Grone > R™ ¥ hSiMes + RJ{‘/’;SH\ ey
e.e. % ee. %

Lo
PN SiMe; >97 >97

74 >97
OH
WSiMe:, >97 >97
H
PN SiMe; 18 92

OH
' MSiMeJ >97 >97

85 >97

Svnlett 1993, 491.

B—Parinaric Acid Methyl Ester

g Synthesis
1. Meo/ﬁ\/\/\/\/\/ﬁ\ Cl
Me,Si\/\y\siMe3 AICl,, CH,Cl,,0° C .

2. /\/ﬁ\q / AICl;, CH,C,

o cooMe - NaBH, MeOH
2. H,PO,, MeOH

P LY OOMe

@ (52%)

B-Parinaric acid methyl ester

, Synlent 1992, 221.




Self-coupling Reaction of Polyenylsilanes

% PdCl, / CuCl, /LiCl_ O
iMe;  CH,OH, r.t. NG~ F O
55%

I iMe; PdCl, / CuCl, /LiCl
. CH;0H, r.t.
A M\s

e, PACh/ CuCl /LICL Q
50 - 60 % 0
Ar = Ph, PhCHz, p'CH3C6H4CH2, p'(ll'CIQHZI)C6H4CH2
COci
I\ Me;Sia o~ o~ FH SiMe; > Man\Wy\[
r AICI3 CH,Cl5, 0° C O
40 %

PdCly, CuCly, LiCl
‘>
MeOH, r.t.




Mechanism of the Self-coupling Reaction of

Vinylsilanes
pdal |
Phaz~gipe. + PAC, T—| Ph-CHCI-CH “SiMe;Cl
’ \SiMe3

Ph\%SiMCJ
-SiMe,Cl

Ph\y\PdNPh _—

Pho~~py + pd

W. P. Weber, R. A, Felix, A. K. Willard, K. E. KoenigTetrahedron Lernt. 1971, 4701,

e Halogenation Reaction of
| Dienylsilanes

(PdX,), Cuxz; LiX g

RMH\’I&%
> CH;CN,rit.

\N""X
59 -76 %
R = PhCO, Ph (EIZ=1)




Unsaturated Boroderivatives from Vinylsiianes

OH .
2) @[ , CHg o
OH » R B @ R = Ph, p-MeC¢ll,, n-C Hy,

0 5-MeONaph
74 -89 %
RANSiMe, 1) BCl3 /CH,Cly
2) EtOH, C¢H, |
» R Z~ar R = Ph,p-MeCcH,
AKX, PACPh)s 4y 63 .
NaOH B ° Ar = Ph, 2-Thienyl

J. Chem. Soc., Chem. Commun. 1995, 2524

Cross-coupling Reactions of
Polyenylsilanes via Boron Derivatives

. 1) BCl,, CH,Cl, 0° C
MeJSl\/\/\SiMe ) > 22 » MesSi 2~
3 2) ArX, Pd(PPhs),, CéHe Ar
3M NaOH 62-87 %
Ar = Ph, p-MeCgHy, p-MeOCgH,
1) BCly, CH,Cl, 0° C

. > MejSik A~ o~
iMe3 ) ArX, Pd(PPhs)s, toluene, Ar
2M Na,CO, 45 % Ar = Ph, 2-thienyl

Me3Sis AN g




Synthesis of (1E,3E,5E,7E)-1,8-
bis(Trimethylsilyl)-1,3,5,7-octatetraene

Me3Si\M IZ’ EtzO .

55 %

Me3Siso~2~p (OH),

—»  Me;sSia oA~ NN
Pd(PPh,),, toluene, MeOH, SiMe;
70 %

2M Na,CO;

Polyenes via the Formal Suzuki-
Miyaura Cross-coupling Reaction

ping
Me;Si 1) BCl;, CH,CL, 0° C . .
n 2) Na,CO;, H,0 A NiCl,(dppe), THF A
n=2 3) 1,, Et,0, 3M NaOH
_ 70 % n=2 85 %
n=3 72 % n=3
R= n-C4H9, Il‘C]on], Cyclohexyl
SN Sidley DS T NN SMe
2) MesSi AN ~FN| 3
Pd(PPhy),, toluene, 60 %
MeOH, 2M Na,COj, reflux
'




The (n+m) Strategy for the Synthesis
of Conjugated Polyenes

BCl,

RN~ 2)ROH
SiMe; ——» R~
%‘. es LM‘F ©R),
Pd(()!
R
R%SiMq M RZ%B I,, OH n m
m m(OR)z > R%I
m

Synthesis of Insoluble PPV

o~ + Xle-@—l\fIgX

‘NiClz(dppe)

THF

é‘ | \\\\
C‘\y\ClJ'mgng

’ NiCl,(dppe)
THF

\\\\




Synthesis of Soluble Poly-p(phenylene
vinylene)

RN

0

Pd(PPh
Bu3s"\7\SnBu3 . I@I (PPh3)4
o C6H6, reflux

Makromolecular Chem., Rupid Commun. in press.

.y | Synthesis of a Chiral Soluble PPV

* : '
| Bu;Sn
' Benzene, reflux :
s’




A PPV with a Paracyclophane Structure

AN\
(CHDio  + BusSn g~ nBu Pd(PPhy),
g CeHs

O
O

@ N\ \ P O

0\__,(0112)100(:1{2)m 0 N\ @ N

(CHpig
~ o._(CHago

A PPV with Silyloxy Substituents
A

ey Pd(PPh;),
~ Bu Sn 2 3
%:} s PNESnByy;

CeHg




