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The 2-furanyl ketone moiety is found in a number of 
natural products,' as precursors to alcohols able to 
provide useful rearranged structures,2 and in various 
chemicals of medicinal and agricultural i n t e r e ~ t . ~  Their 
access is generally considered as not very easy.4 Diverse 
preparative routes, involving a Friedel-Crafts acylation 
of the furan ring,lz5 oxidation of the corresponding alco- 
h o l ~ , ~  and several organometallic reactions, have been 
described. Among the latter, syntheses starting from 
2-furfuraldehyde, in three steps via the cyanohydrin- 
trimethylsilyl ether, lead to satisfactory yields of the 
desired compounds.6 More straightforward methods 
performed under mild conditions make use of 2-furanyl- 
lithium or -magnesium reagents. Their addition to 
aldehydes in a vanadium-catalyzed coupling reaction,' 
or to acyl chlorides or carbonates in the presence of 
manganese(I1) salts,s provides the expected compounds 
in convenient yields. Coupling of organocopper reagents 
with trifluoroacetic anhydride was applied to the prepa- 
ration of 2-(trifluoroa~etyl)furan,~ and the reaction of 
organomercurials with acyl chlorides, although efficient, 
is less attractive due to the nature of the organometal- 
lics.l0 

Following the same principle as above, we found a 
simple method, which avoids the use of toxic auxiliaries, 
difficult reaction conditions, or multistep procedures, by 
using an extension of the Barbier procedurell to carboxy- 
late salts. In a previous work, we determined that high 
yields of ketones, uncontaminated by the corresponding 
tertiary alcohol, can be obtained by sonication of a 
mixture of a lithium carboxylate, an alkyl chloride, and 
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Scheme 1 

R-CI + Li u [ R'-Li ] 

Table 1. 2-Furanyl Ketones from Lithium Carboxylates 
and in-Situ Generated 2-Furanyllithium Reagents 

furanic product lit. 
carboxylate compd (% yieldy yieldref 

b 2a (76) 3-methylbutyrate la  
lb 2b (74) 66c 

4-pentenoate la 3a (75) 8od 
lb 3b (78) 

benzoate la 4a (77) 9Oe 
lb 4b (78) 92e 
6 6 (52) 

a Isolated yields of purified compounds. The spectral and 
analytical data of the compounds prepared in this work are in 
agreement with the structures. See ref 3a. Via a Friedel-Crafts 
acylation. See ref 1. From furfuraldehyde cyanohydrine tri- 
methylsilyl ether. See ref 6. e Via acylation of the corresponding 
2-furanyl organomercurial. See ref 10. 

lithium in THF at  room temperature (eq 1).12 Since the 

) ) I )  
R-CI + Li + RCOOLi - RCOR' Eq.1 

R'-CI + Li + RCOOLi + 

0 
Eq. 2 

formation of the intermediate organolithium reagent and 
deprotonation of various acidic compounds are very rapid 
under such  condition^,'^ attempts were made to use this 
procedure in the direct in situ preparation and condensa- 
tion of 2-furanyllithium with carboxylates in a one-pot 
sequence. The general route is shown in eq 2 and the 
Veaction cascade" represented in Scheme 1. 

Critical parameters for the success of the procedure 
are the choice of the alkyl chloride and the composition 
of the metal. tert-Butyl chloride proves to be suitable for 
several reasons. Under sonication, it gives tert-butyl- 
lithium in a very rapid process. The basicity of the latter 
makes the formation of 2-furanyllithium very effkient,13 
and its steric crowding slows down its addition to the 
carboxylate. Lithium with 1-2% sodium content is 
necessary, as the low sodium alloy usually remains 
unattacked. The reactions are performed at  room tem- 
perature using a simple ultrasonic cleaning bath,14 and 
a typical procedure is as follows. A mixture of furan (5 
equiv), lithium carboxylate (1 equiv), tert-butyl chloride 
(1.5 equiv), and lithium (3 equiv) in dry THF are 
sonicated (bath: Kerry Pulsatron, 38 kHz thermostated 
at  15-18 "C) for 10-15 min, until the metal is consumed. 
Hydrolysis (aqueous saturated NHICl) and workup as 
usual in organometallic syntheses give a crude mixture 
which is purified by column chromatography. The de- 
sired compounds are obtained in synthetically useful 
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yields, which compete favorably with literature methods. 
The undesired tertiary alcohols resulting from the double 
addition of the lithium reagent are generally formed in 
low amounts, less than a few percent. Other compounds 
present in the reaction mixture consist mostly of the 
unreacted acid and polar unidentified byproducts. Ex- 
amples are given in Table 1. 
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R Q 
1 a R - H  
1bR - CH3 

2 a R - H  
2b R = CH3 

R R a P h  
ti 

4 8 R - H  
a 

W R - H  
3 b R - C h  4bR-CH3 

The above examples show that saturated, unsaturated, 
and aromatic carboxylates can be successfully used in the 
method. Limitations were found with a,/?-unsaturated 
carboxylates. Reactions using lithium acrylate or croto- 
nate, the solubility of which is very low in THF, lead to 
the recovery of the acid, up to 60%, and the neutral 
fraction consists of a complex mixture from which only 
20-30% of the desired ketones can be isolated. In an 
attempt to use a functionalized furan derivative, alcohol 
6 (eq 3) was prepared according to the published 
sonochemical pr0~edure. l~ It was reacted (2 equiv) as  
described above, in the presence of tetramethylethylene- 
diamine (TMEDA), with lithium benzoate, to give the 2,5- 
disubstituted furanyl keto alcohol 6 in 52% isolated yield, 

5 8 E q . 3  

along with 13% of pivalophenone, resulting from some 
addition of tert-butyllithium to lithium benzoate. The 
regioselectivity in favor of the metalation a t  position 5 
of the ring is in agreement with previous reports.15 

Despite some limitations, the method should be ap- 
plicable to the synthesis of a number of useful com- 
pounds. Its ease and rapidity constitute valuable ad- 
vantages, which will be examplified in further develop- 
ments of this work.16 
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