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Abstract: A highly selective and flexible route to 1,5-ene-ynes is provided by 

the reactions of [(propargyl)dicobalt hexacarbonyl] cations with ally1 silanes. 

We have been exploring the potential of the cobalt complexes [(RCsCCR2)- 

Co,(CO),lKF,(~) 
1 

as propargyl cation equivalents and have found these species to 

be highly effective propargylating agents for aromatlcs2, t?-dlcarbonyl 

compounds 
3 , ketones 4 , and enol derivatrves of ketones 

4 
. A crucial feature of 

these reactions is a total absence of the allenic by-products which generally 

mar conventional reactions involving propargyl halides (as electrophiles) or 

propargyl Grignard reagents (as nucleophiles)5'6. We now report a highly selec- 

tive route to 1,5-ene-ynes, useful intermediates in the synthesis of acyclic 
7 

rsoprenotds , via coupling of readily available, nucleophilic allyltrimethyl 

silanes 8 with the propargyl 

R1 

co* (CO) 6 

1 

p1 R4 

complexes 1. - 

+ 
(CH3)3Si y 

R1 R4 

TeL R3 Fe(N%) '9H20 , _eLR3 
R2 R5 

co2(co)6 

Simple admixture of a methylene chloride solution of ally1 silanes 2-4 

and the cobalt salts 1 
1 

-- 
at 0' results In rapid reaction from which the 

ene-yne complexes 5-7 can be 

- - 

isolated, generally In good to excellent yields 

(See Table). 
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.L 

a: .L,2=, 
i: R'=Ph, R*=H 

c: R1=R2=cH3 

CH2C12 I O0 

Table. Couplzng Reactlons of [(HCsCCR1R2)Co2(CO),lBF4 with Ally1 Sllanes 

Sllane Complex Pl-OdllCt Yield(%) 

2 

3 - 

4 

5a (R1=R2=H) - 

lb 5b (R'=Ph; R2=H) 92a - - 

IC 5c (R1=R2=CH3) 7oa - - 

la 6a - - 

lb 6b - - 

7ga 

97b 

6c - 92a 

la - 7a - 9gb 

7b - 91b 

3a 7C 0 - - 

a After column chromatography. 

b 
Before column chromatography; TLC (silica gel, petroleum ether) 

exhiblted only one spot. 

The general procedure employed was as follows: a solution containing 1 - 2 

mm01 of the s&lane In dry CH2C12 (7 - 10 ml) was added to 1.0 mm01 of the cobalt 
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complex under N2 and stirred at 0' for approximately 30 minutes. Excess solid 

NaHCO3 and MgSO4 were added and stirring continued for an additional 10 minutes. 

After filtration, evaporative removal of volatiles from the filtrate left the 

product complexes as dark red oils or low meltinq solids, essentially pure 

judging by TLC and 1 H NMR'. Analytically pure samples were obtained by column 

chromatography over silica gel (petroleum ether eluant) 11 . 

An important feature of this reaction is its flexibility for producing a 

wide variety of substituted 1,5-ene-ynes. In particular, we note the 

efficient generation of quarternary centers wlthout competing elimination by 

combining the dimethyl-substituted cation lc with silanes 2 and 3. - As is genes- 

ally observed, electrophilic substitution of the silane proceeds with allylic 

inverslon12 as illustrated by the reaction of 3,3-dimethylallyl silane 4 (i.e. - 
la + 4 + z, -- lb + 4 + 5b). - - The reaction between 4 and cation lc was very - 
sluggish and afforded after several hours only the products of deprotonation - 

(HCaCCMe=CH2)Co2 (CC)6 (21%) and its dimer, [HCaCC (CH2) CH2C (CH3)2CXH] [Co2 (CO) ,s.] 2 

(8%) - and hydrolysis, [HCsCC(CH3)20HlCo2(CO)6 (%50%). 

Decomplexatlon is readily achieved as reported previously 13 , by treatment of 

the (alkyne)Co2(C0)6 complexes with excess Fe(N03)3*9H20 in ethanol. Typical is 

the oxidative demetallation of 5b to afford 3-phenyl-5-hexene-1-yne in 96% 

isolated yield14. 
- 

Ph 

z 
--c 

Fe(N03)3*9H20 

I 

- Ethanol, 0' 

Ph 

=_(= 

co2 (CO) 6 

5b - 
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