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REACTION OF cr-HALOESTER HAVING INTERNAL DOUBLE 

BOND WITH THE LOW-VALENT METAL COMPLEX 

* 
Miwako Mori, Yukiko Kubo and Yoshio Ban 

(Faculty of Pharmaceutical Sciences, Hokkaido University,Sapporo 060 Japan) 

Abstract -he cl-haloester having an internal double bond was allowed to 
react with a catalytic amount of Pd(PPh3)4 to afford a cyclized product in a 
fairly good yield and the same product was obtained by treatment with 
Pd(OAc)2 to ketene silyl acetal. 

In general, the aryl or vinyl halide can oxidatively add to the low-valent 

metal complex to afford the aryl or vinylmetal complex, while an alkyl halide 

can not afford such an alkylmetal complex.' On the other hand, the cycliza- 

tion of a-haloamide with internal double bond in the presence 

has been already reported from this laboratory. 
2 

of Pd(PPh3)4 

These results stimulated 

our interest in this type of reaction and attention has been focussed to a 

reaction of u-haloester 
3 

with the low-valent metal complex, since it may be 

assumed that the alkyl halide possessing sp2-carbon at the a-position of 

halogenated carbon could afford an a-alkylmetal complex 3 (Chart 1). 
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Chart 1 

The idea was substantially realized, which reactions of 1 and 2 smoothly 

proceeded to afford the haloalkyl derivatives 6 as main products, along with 

the olefinic compounds 5,, as a result to have effected the intramolecular 

addition reaction of the carbon-halogen bond of a-haloester to an olefinic 

linkage in the presence of Pd(PPh3)4. 
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To confirm the structure 

6 was carried out by use 

compound 6a was warmed in _Q 

of the five membered ring, dehydrohalogenation of 

of 1,8-diazabicyclo[5.4.O]undecene-7(DBU). When 

DMSO at 90' for 2 days in the presence of DBU, l- 

ethoxycarbonyl-3-phenoxycarbonyl-3-azabicyclo[3.l.O]hexane(~~~)[NMR 6 (CDC13) 

0.95(dd, 1 H, J= 4.9 Hz, 5.4 Hz, Ha), 7.67(dd, 1 H, J=4.9 Hz, 8.3 Hz, Hb), 

2.14(ddd, 1 H, J=8.3, 5.4, 4.2 Hz, Hc); MASS, m/e 275(M+)] was obtained in 

66 % yield instead of the elimination product 13. Similarly, compound 6b was . . -.." 
treated in the same manner, the three membered compound 12b was obtained in a _-.- 
yield of 67 %. These results were very interesting because of the easy 

formation of the three membered ring under mild conditions. 

The intramolecular addition reaction of a-haloester to olefin was very 

useful synthetic method for the heterocyclic compounds and an application of 

these reactions are now being studied. 
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For the protection of the amino group, phenoxycarbonyl group was chosen 
because of the easy formation of oxazolidone derivative 15 by treatment 
with KI to compound group instead of 
carbophenoxy group. 

2 protected with carbomethoxy 

Recently, Saegusa and Ito have reported the interesting results of the 
reaction of silyl enol ether with PdC12(PhCN) . 
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