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Abstract: The additton of dthalocarbenes to a~~~thylk~tooes m the presence of low-vale& t&mum ytelds Z- 
ary1 proptomc acids m acceptabte yield by one pot reactton. The reactloo condtttons were optmuzed. The 
TICIJLIAIH, ratlo IS one vanable that controls the selectwlty of the process. 

The 2-aryl propionic acids (Naproxen, Ibuprofen, Ketoprofen, etc.) have mterestmg ph~maceuti~ 

propertres as non steroidal antunflammatory drugs.’ Recently we have reported a new and sample synthetic 

methodology to prepare these compounds, by one pot reaction. * In the present paper we report a new 

meth~ology to obtam these actds generating the dlh~~~~ne using low-valent ti~i~rn.~ The reduced 

titanium produced in thts process IS very efficent m the generation of dihalocarbenes. However, 

unfortunately, would seem to have no potenttal for the effective generation of monohalocarbenes (CHX:).“ 

Origmally the IL-hydroxy acid 1 was expected as the reaction product. Nevertheless, initial exploratory 

reactions of CFCI, with p-iso-butyf acetophenone in presence of low valent ti~lum (Table 1) gave 2-p-rso- 

buthylphenyl propiomc acid with good yields depending on the molar ratio of reagents (TrClJLiAlH,) used 

to generate the low-valent tltamum (Scheme 1). 

Scheme I 

We can observe in Table 1 the dramatic effect on selectivtty of the molar ratto TICIJLIAIII,. An 

excess of LtAIH, favours the synthesis of the carboxylic acid. The optimum condmons were between 112.5 

and l/3. This fact could be explained because an excess of LIAR& decreases the generation of the btanium 

complex that favours the reducttve couplmg of the ketone to produce the olefin 3, and the hydrogenolysis 

of the interm~ia~ 2-hydroxy acid 1. The reaction tem~~ture range between -5°C and 0°C 1s necessary 

to mmimize the carbonyl-couplmg reactions. 

7973 



7914 

Table 1 

Product balance* by addition of chlorofluoro- 

carbene to p-iso-butyl acetophenone as a function 

of the molar ratio of TiCl., to LIAIH,.~ 

TiCl.,/LiAlN, % % % 

molar ratio carboxyhc hydroxy olefin 

acid acid 

110.5 12 36 40 

l/l 20 35 35 

l/2 46 32 20 

112.5 67 10 5 

113 5 

a) Y&is determmed by mtegratron of the reactzon mtxture 

‘H-RMN spectrum. 
b) The reactton condltlons were 1 hour at -5” C. See the text 

for further expenmentzd condiuons 

Typical experimental procedure. 

Table 2 

(R,S)-2-~l-propionicacid yieldsob~n~ 

from the addition of cholorofluorocarbene 

several arylmethylketones. 

Ar 

C,H, 

p-C&H, 

p-MeC,H, 

p-ISO- 

WbGH, 

6-methoxy- 

2-naphthyl 

Yreld 

f%) 

Yield 

(%jb 

78 65 

70 60 

68 58 

67 60 

62 60 

a) Determmed by mtegratton of the ‘H-RMN spectrum of 
the crude texture 

b) Isolated product 

A flask contaming 150 ml of THF under nitrogen was cooled to -5°C and 9.5 g (0.05 mol) of TiCI, 

were carefully added over 20 minutes. A solution of 4.74 g (0.125 mol) LiAla m 30 ml THF was carefully 

added to the mixture over 30 mmutes. The reaction mixture was cooled again, when the temperature had 

fallen to -5”C, 8.8 g (0.05 mol) of p-uobutyl-acetophenone m 50 ml THF were added. Inmediately, 6 g 

(0.05 mot) of CFCl, were added to the mixture, and s&red at -5°C for 30 minutes. Then, the mixture was 

hydrolyzed with HCl diluted and was extracted with ethyhc ether. The crude product was punfied by flash 

chromatography, gave 6.2 g (60 %) of (R,S)-2-@-uo-butyl-phenyl)-propronic acid. The racemrc nature of 

the product has been determmed by ‘H-NMR usmg 1,2-diphenyl-diamin~th~e as chiral agent.5 
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