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Summary: Ketones and electron deficient alkenes are combined with 
each other via a methylene group to yield 1,6-heterosub- 
stltuted products in a radical chain reaction. 

Syntheses of 1,6-heterosubstituted alkanes via carbon-carbon bond for- 
1) mation are reactlons with "Umpolung" . We have developed a new method, 
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The new carbon-carbon bond is formed In a radical chain reaction 5) . 

Radicals 2 are generated by reduction of organomercuric salts c with 

NaBH4. Addltlons of 2 to alkenes 2 yield adduct radicals 8 which are 

trapped by H-donors to give products 2. Organomercuric hydrides are 

believed to be the H-donors In reductions of organomercurlc salts with 

NaBHa6). 
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The scope of this method has been tested by the reaction of cyclo- 

propane 9 which is formed from cyclohexanone by standard procedures 
2,x) . 

X /Y 
~)H~(OAC)~ 

+ 'c=c CHXCHYZ 

H' 'Z 2)NaBH4 

Equimolar amounts of 2 and Hg(OAc)2 react at 20°C for 1 h In CH3C02H. 

The acid 1s destilled off and alkene 19, dissolved in CH2C12, 1s added 

in threefold excess. Reduction with a concentrated solution of NaBH4 

in water yields products 11 (Table I). -- 
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Yields and spectra of products 22 In the mercuratlon/demercuratlon 

reactlon of cyclopropane 2 In the presence of alkenes 19. 

Alkenes Jp Products 11 'H-NMR (6) IR (cm 
-1 

) 

X Y z (Yield, %) CO2CH2R "c=o 

Table I 

H H CN 68 1710 2245 

H H COCH3 64 1705 

H H C02CH3 62 3.65 1710,1735 

H CH3 C02CH3 60 3.65 1715,174o 

C02C2H5 H C02C2H5 58 4.11 1715,174o 

H Cl CN 50 1710 2245 

H CH3 CN 50 1705 2245 

In reactlons of alkenes 12 with nltrlle, ester or ketone substltuents, 

the products 11 are formed In 50-70 % yields. -- Similar yields are observed 
5) In reactions of unsubstituted alkyl radicals . Therefore, carbonyl 

7) substituted radicals 2 behave like nucleophlles . 
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