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Summary: (2,4_Pentadienyl)- and (2,4-hexadienyl)trimethylsilanes, prepared from 
the corresponding pentadienylpotassiums and trimethylchlorosilane, react smooth- 
ly with various electrophiles such as acetals, aldehydes and acid halides to 
give pentadienylation products, with regiospecific transposition of the penta- 
dienyl Croup. 

We have demonstrated that allylsilane is a versatile synthetic reagent for 

the regiospecific allylation with allylic transposition as shown in the following 

equation, where E and N denote electrophilic and nucleophilic moieties of a re- 

agent. respectively. 3 

Me3SiCR1R2CR3=CR4R5 f E-N 3 CR1R2=CR3CR4R5S + Me3SiN 

An example of substituted allylsilanes is isoprenyltrimethylsilane (La; R1= 

R2=R4=R5=H, R3=CH2=CH-) which has been shown to be a useful reagent for isopre- 

nylation. 
4 An obvious and interesting extension of the reagent should be 

straight-chain dienylmethylsilanes such as (2,4_pentadienyl) trimethylsilane 

(Lb; Rl=R2=R3=R4=H, R5=CH2=CH-) and (2,4-hexadienyl)trimthylsilane (l+c; R1=R2= 

R3=RQ=W, R5=CH3-CIi=CEi-), the preparation and reactions of which are the subject 

of this paper. Dienylmethylation with the reagents is not only important as a 

synthetic method,5 but creates an interesting problem of siteselectivity in the 

product. The reaction of AC could be expected to make the problem clear. Re- 

cently, Seyferth and Pornet have reported the preparation and some reactions of 

Lb briefly. 
6 

Pentadienylsilanes, (Lb)' and (&c) *, are prepared in 50 and 61% yield, re- 

spectively, by the reaction of the corresponding pentadienylpotassiums9 as shown 

in the following scheme. 
a,b,c 

CH2=CHCH=CHCH3 _____ic Me3SiCH2CH=CHCH=CI-12 + Me3SiCH (CH=CH2)2 

a,b,c 
Lb, 50% 2, 23% 

(CH2=CHCH2 jz 
61% 

z Me3SiCH2CH=CHCH=CHCH3 

IC 
h 

a. K, Et3N, THF, rt, 0.5h then reflux, 5h: b. Me3SiC1, 0°, lh; 

C. Saturated aq NH4C1. 



Table 1. Reactions of pentadienylsilanes, (Lb) and (lc), with electrophilesa 

Entry Pentadienylsilane Electrophile Lewis acid Reaction 
time(min) Products(%yield)b 

1 Me3SiCH2CH=CHCH=CH2 PhCH(OMe)Z BP3.0EtZ 60 PhCJ3CHZCH=CHCH=CHZ 

($1 &e (85) 

2 lb CH3(CH2)3CHKMe12 Tic14 10 CH,(CH,) 3FHCH2CH=CHCH=CH2 

3 lb Ph(CHZ)2CH~OMe)2 

4 lb PhCHO 
k 

5 lb ,x &-BUCOCl 

6 Me3SiCH2CH=CHCH=C!HCH3 PhCH10Me)2 

(24 

7 IC A. Ph(CH2)2CH(OMe)2 

8 

9 

PhCHO BF3.0EtZ 120 1G 
n, 

lc + &BuCCCl 

Tic14 

he (46) 

3 Ph(CH ) CHCH2CH=CHCH=CH2 
2 21 

OMe (66) 

BF3'0Et2 60' 

Tic14 1 

BF3*OEt2 60 

TiC14 3 

TiC14 1 

PhCHCH2CH=CHCH=CH2 

&I 116) 

t-BuCOCH2CH=CHCN=CH2 

(34) 

~-BuCOCH(CH=CH~)~ 

(25) 

Me 

PhCA&H=CBCH=CHp 

ke (751 

Ye 
Ph(CH2)2CHCHCH=CHCH=CH2 

OMe (66) 

YH=CHf 
Ph(CH2)2y"CHCH=CHCHJ 

OMe (7) 

Me 

PhCI&HCH=CHCH=CH2 

AH (371 

t-BuCOFHCH=CHCH=CH2 

Me (12) 

t-BuCyHCH=CHCH3 

CH=CH2 (43) 

a All reactions were carried out in dichloromethane at -78' unless otherwise 

noted. 
b Yield after isolation. c At -40". 



(Pentadienyl)trimethylsilanes (Lb) and (Lc], thus obtained, reveal high re- 

activity toward various electrophiles such as acetals, aldehydes and acid halides 

promoted by a Lewis acid to afford the corresponding pentadienylation products 

regioselectively. lo The representative results are listed in Table 1. 

In all cases, the reaction of &b with acetals and aldehydes proceeds very 

smoothly to afford the corresponding pentadienylatian products (2) selectively 

in good yield, except for the cases with acid chlorides where the reaction takes 

place at the y-carbon of l-b in a considerable extent to give 2 Ieq.1) In order 

Lewis acid 
Me3SiCHZCH=CHCH=C!HR + E-N ________j 

J-b, R=H 
CH2Cl2 

&c, R=Me 

to examine whether the reaction proceeds in a regiospecific manner with concomi- 

tant rearrangement of the pentadienyl group, (2,4_hexadienyl)trimethylsilane (kc} 

was employed as a diagnostic reagent in the reaction. The reaction of ,&c also 

took place very smoothly to qive pentadienylation products (3, R=CH3) in which 

the new carbon-carbon linkage occurred specifically at the E:carbon of the 

pentadienyl group of $. In these cases, the electrophilic attack at the y- 

carbon of the pentadienyl group of & took place in a greater extent to afford 

5, presumably due to the greater steric hindrance at the E-carbon of lc than of 
hr 

lb. 
Pv 

CHZ=CHCH=CH~H-E + CHZ=CH$H-E + MegSiN (1) 

R RCH=CH 

z. 4 
.-- 

The synthetic utility of the present reagents is displayed by the selective 

introduction of the pentadienyl group to various electrophiles as shown in the 

Table. In addition, because handling and keeping of the reagents are easy due 

to the great stability in air, the present reaction is of advantage over other 

pentadienylation reactions with alkali or alkaline-earth metal derivatives. 
9,ll 

The following experimental procedure is typical. To a solution of a Lewis 

acid (1 mmol) and dichloromethane (10 ml) at -78" under nitrogen was added a 

mixture of a pentadienylsilane (1 mmol) and an electrophile (1 mmol) in dichloro- 

methane (10 ml). The mixture was stirred under a given condition in the Table 

and hydrolyzed. The organic layer was separated and the aqueous layer was ex- 

tracted with ether {20mlx2). After the combined mixture was dried over sodium 

sulfate, the solvent was evaporated. From the residue, pure products were 

isolated by TLC. 
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