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PREPA,RATION AND REACTIVITY OF AN a-(DIFLUORO_METHYLENE)-y-LACTONE 

Minoru Suda 

Sagami Chemical Research Center 

Nishi-Ohnuma 4-4-1, Sagamihara, Kanagawa 229, Japan 

3-(Difluoromethylene)-4,4-dimethyloxolan-2-one, prepared by difluoromethylenation 
of 4,4-dimethyloxolan-2,3-dione, exhibits marked reactivity toward nucleophilic 
reagents. 

a-Methylene-y-lactone structure is found in many naturally occurring 

terpenes and some of them are known to exhibit biological activities. Encou- 

raged by this nature, a large number of synthetic m,ethods to construct this 

unique functional moiety have been developed by now. 1) As a part of our 

programs on organofluorine chemistry, we thought that introduction of 

fluorine atoms on the methylene carbon in a-methylene-y-lactones would 

enhance their reactivity toward nucleophilic reagents, and rzight provide 

unique biologically active compounds. Thus, as the first entity of this 

class of compound we prepared 3-(difluoromethylene)-4,4_din?ethyloxolan-Z-one 

1 and examined its reactivity. _ 

When 4,4-dimethyloxolan-2,3-dione 2 was treated with triphenylphosphine- 

dibromodifluoromethane-zinc reagent 2) - in acetonitrile, expected difluoro- 

lactone l[bp 58-66OC/O.2 Torr] was obtained in 56% yield as the sole product. 3) - 

The structure was determined by its spectroscopic properties. 4) Especially, 

comparison of its mass spectrum with those of dichloro- and dibromo-analogues 5) 

unambiguously supported the structure. 
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As expected, 1 was found to be quite labile toward various nucleophilic - 

reagents. Brief treatment of 1 with excess sodium methoxide in methanol 

produced an orthoester 3. 5) - 
- Reduction of 1 could be achieved by sodium boro- 

hydride in methanol at O°C producing monofluoromethylene lactone 4 
6) (one - 

isomer). Other nucleophilic reagents such as organolithium compound and 
0 

1+ 3 NaOCH3 -_) C(OMe13 
- 

3 - 

1 + NaBH4 * - 

Grignard reagent reacted smoothly with 1 replacing one or two fluorine atoms. _ 

Thus, when 1 was treated with butyllithium in THF at -20°C, dibutylmethylene 

lactone 57)-was isolated in 41% yield. On the other hand, reaction of 1. 

with benzylmagnesium bromide in THF at -50°C gave mono-substituted lactone 

6*) (one isomer) in 43% yield. - 
0 

(Bu) 2 

1+ 2 BuLi ------) - 5 - 

1+ _ PhCH2PlgBr -----+ F-CH2Ph 

6 - 

Interestingly, silyl enol ether 7 reacted (in refluxing DNE for 1 hr) - 

with 1 on oxygen and two isomeric vinyl ethers 8 9) were obtained in 36% and - 

11% yields. 
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Diazomethane was found to react with 1 slowly in ether at O'C, and _ 

purification of the crude products by column chromatography on silica gei 

afforded difluorocyclopropane derivative 9 l")(19%) and pyrazoline loll) - - 

(22%). The latter was easily converted to 9 upon irradiation by high - 

pressure r.-ercury lamp. When crude reaction product from 1 3 diazomethane - 

in ether was directly photolyzed and then purified as above, 9 was isolated - 

in 57% yield. In the 
1 
H-NMR spectra of 2 and lo, absorptions for one of the 

methyl groups appear as a doublet (J=2Hz) presumably due to through-space 

coupling with fluorine. Present method provides a new route to l,l-difluoro- 

cyclopropane derivatives, which have been prepared by the addition of 

difluorocarbene intermediate upon olefins. 12) 

-b 
9 10 - - 

In the above we have shown that 1 has a marked reactivity toward various _ 

nucleophiles, and in all cases 1,4-addition occured. Thus, 1 and its - 
analogues seem to serve as versatil starting materials for the construction 

of fluorine substituted carbon skeleton. Examinations on other members of 

BIB-difluoro-a,O-unsaturated esters as well as on chloro-fluoro analogue 

of 1 are underway. _ 
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