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Summary Cross-coupZzng of fZuore;one and enones wcth TzCL4-Mg 

led to y-ketoi! derzvatzves resultzng of a conJugate addztzon of the fluorenone 

dzanzon to enones. 

During the past decade, the chemistry of the titanium-induced 

reductive coupling of ketones to dlols or olefins has received considerable 

attention (1) 

Our interest has recently been focused on the reactivity of 

cc,8-enones (2) This communication summarizes some of our observations ln the 

area of mixed coupling between fluorenone and allphatlc enones Early works 

with titanium reagents and aliphatic saturated ketones (3) or diarylketones 

and dlalkylketones (4) shown that amounts of the crossed olefins were somewhat 

greater than the statistical value. 

The cross coupling IS performed by stlrring at room temperature 

a l-l mixture of fluorenone 1 and enones with TlC14-Mg reagent ( 2 equi- 

valents )(2) in THF under a nitrogen atmosphere for 24 h 

Reaction of fluorenone with mesityl oxide and column chromato- 

graphy of the resulting product mixture led to the isolation of blfluoryll- 

dene 2 ( 5 % ), 2 ( 70 % )(5) and 4 ( 25 % )(6). Product mixture contains 

less than 3 % ( if any ) of the self-coupled products of mesltyl oxide (2) 
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Condensation of fluorenone with (R)-(-)-carvone gave the 

conJugate addition products 5 ( 70 % )(7), ~3_ ( 5 % )(8), 7 ( 10 % )(9) 

and 1 ( 5 % )(with 10 % of unreacted carvone ) 

0 

8 

o+ 
0 

refluxing ( 0 

Treatment of (R)-(+)-pulegone and fluorenone with TlC14-Mg and 

5h ), effected the elimination of titanium oxide species from 

the intermediate enolate S giving the 

1 

20°C - reflux 

enol ether 2 ( 96 % )(lO) 

6 

Even when the above reaction was carried out at low temperature ( -20 "C ), 

the enol ether 2 was the maJor product ( 70 % ), with slight formation of 

bls-fluorenol 10 ( 10 % ) - 
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Dzscusszon Three processes can be Involved to explain v-ketols formatjon 

x Condensation of fluorenone and enones radical anlons ___________________________________________________- 

Our preliminary results are in agreement with a highest spin density of the 

radical anion complex 11 at the P-position (2) - 

I 
bT, ,, 

I 
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Therefore, the condensation of the radical 11 with the fluorenone radical - 

anion should lead to a dlol 

* ConJugate addition of the fluorenone radical anion to enones ___ _ ____________________~~_~~_~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

The radical anion of fluorenone has been observed by ESR measurements in 

similar reaction (11) But by analogy with other aromatic radicals (12), 

addition of the radical anion of fluorenone should occur at the LX and B 

posItions of the enones 

x ConJugate addition of the fluorenone dlanlon to enones _____ ____________________~~~~-~~-~~--~-~~--~~-~~-~~-~ 

The structure of addition products suggests the formation of the fluorenone 

dlanlon, resulzlng from the further reduction of the radical anion by Tl(II) 

species ( or from dlspropornatlon equlllbrlum of the radical anion with the 

dlanlon and the neutral molecule (13)), followed by conJugate addition to 

enones (14) The fluorenone dlanlon structure 1s expected to give such 1,4-ad 

dltlons (15) It should be polnted out that the anion radical originally 

produced exists with its dlmer, but the latter serves as a reservoir for the 

reactive monomer (16) 

11 dlspropornat Ion 

0 

8- 0 --% 

h 3+4 
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