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Abstract: A new route to the synthesis of optically active 2-arylalkanoic 
acids was accomplished by using stereospecific 1,2-rearrangement of the aryl 
group in chiral l-aryl-2-sulfonyloxy-l-alkanone acetals. 

2-Arylalkanoic acids are the group which involves many biologically active 

compounds. Among them, 2-arylpropionic acids such as 2-(4-isobutylphenyl)- 

propionic acid and 2-(6-methoxy-2-naphthyl)propionic acid show potent anti- 

inflammatory activity I) and 2-arylisovaleric acids such as 2-(4-chlorophenyl)- 

isovaleric acid are used as the acid-moiety of synthetic pyrethroids. 2) These 

acids have an asymmetric center at 2-position, and one of the enantiomers of 

each acid often shows higher activity than its antipode. For example, (S)-2- 

(6-methoxy-2-naphthyl)propionic acid is 28 times more active than its (R)- 

isomer and used for an antiinflammatory agent, naproxen. 3) Recently, we 

developed a new method of synthesizing a 2-arylalkanoic ester (!), which 

consists of the derivation of a l-aryl-2-sulfonyloxy-l-alkanone acetal (!) from 

a l-aryl-2-halo-l-alkanone (2) through a l-aryl-2-hydroxy-l-alkanone acetal (3), 

and the conversion of 4 to 1 by 1,2-rearrangement of the aryl group (see Scheme 

I) .4) It is expected that this rearrangement proceeds stereospecifically and 

optically active ! might be produced starting from a chiral form of the 

~-sulfonyloxy acetal 4. In this letter, we wish to report our study on the 

stereochemical course of the 1,2-rearrangement and a new method for the 

synthesis of optically active 2-arylalkanoic acids. 
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A mixture of 2-bromo-l-(6-methoxy-2-naphthyl)-l-propanone (5) and sodium 

methoxide (1.5 equiv) in methanol was stirred at room temperature for 24 h to 

5427 



5428 

Scheme 2 
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yield 2-hydroxy-l-(6-methoxy-2-naphthyl)-l-propanone dimethyl acetal (6), 

quantitatively. Treatment of the e-hydroxy acetal 6 with d-10-camphorsulfonyl 

chloride (1.0 equiv) in pyridine at room temperature for 45 min afforded 2-(d- 

10-camphorsulfonyloxy)~-(6-methoxy-2-naphthyl)-l-propanone dimethyl acetal (Z) 

in 77% yield. NMR and HPLC analyses showed that it consisted of two diastereo- 

mers in a ratio of 1 : i. From the mixture, one diastereomer, (+)-7aa, was isolated 

in 33% yield (theoretical yield, 66%) by recrystallization from methanol as 

colorless crystals:mp i02-i05°C, [~]~5+32.5° (c 1.000, CHCI3). The absolute configu- 

ration of the carbon atom at 2-position was determined to be (R) by X-ray 

crystallographic analysis. 5) In the presence of an equimolar amount of calcium 

carbonate, 6) (R)-(+)-7a was heated at ll0°C for 14 h in a mixture of water and 

DMF (weight ratio 1 : 4) to give methyl (R)-(-)-2-(6-methoxy-2-naphthyl)- 

propionate [(R)-(-)-8] in 80% yield: mp 94.5-95°C, [e]~0 _78.2 ° (c 1.000, CHCI3); 

lit. 3) for (S)-(+)-8, 7) mp 88°C, [e]D +770 (CHCI.). Its optical purity was 

found to be 100% by NMRmeasurement using a chira~ shift reagent, Eu(TFC) 3, and 

by comparison of the rotation with that of (S)-(+)-8. Heating thus obtained 

(R)-(-)-8 with hydrochloric acid in dimethoxyethane at 50°C for 23 h afforded 
20 -67 2 ° (R)-(-)-9, the antipode of naproxen, 7) in 63% yield: mp 155-157°C, [e]D 

(c 1.096, CHCI3); lit. 3) for naproxen, mp 152-154°C, [~]D +660 (CHCI3)" The 

hydrolysis of (R)-(-)-8 to (R)-(-)-9 was found to proceed without any loss of 

optical purity. 8'9) 

These results clearly show that the 1,2-rearrangement proceeds with 100% 

inversion of the configuration of the carbon atom at 2-position (see Scheme 3). 
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Scheme 3 
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For the synthesis of naproxen, an ~-sulfonyloxy acetal having (S) 

configuration at the 2-position should be needed. Fortunately, less common 

/-camphor was also found to occur in nature I0) and ammonium salt of /-10- 

camphorsulfonic acid is commercially available. II) The ammonium salt was 

easily converted to /-10-camphorsulfonyl chloride, 12) which was subjected to the 

reaction with the a-hydroxy acetal 4, followed by recrystallization of the 

resulting diastereomeric mixture to yield (S)-(-)-2-(l-10-camphorsulfonyloxy)-l- 

(6-methoxy-2-naphthyl)-l-propanone dimethyl acetal [(S)-(-)-7_aa] : mp 93-96°C, 

[a]D23 _32.2 ° (c 0.801, CHCI 3) .13) NMR and HPLC data were in every respect 

identical with those of (R)-(+)-7a. Thus obtained (S)-(-)-7a was subjected to 

the 1,2-rearrangement reaction by heating under reflux for 20 h in a mixture 

of water and DMF (i : 4) in the presence of calcium carbonate 6) to afford the 

desired methyl (S)-(+)-(6-methoxy-2-naphthyl)propionate [(S)-(+)-8] in 90% 

yield: [a]~5+75.0 ° (c 0.949, CHC13).14) 
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Thus, a new method for the synthesis of an optically active 2-arylalkanoic 

acid by the rearrangement of a chiral a-sulfonyloxy acetal is established. The 

method has following advantageous features, i) d- or Z-10-Camphorsulfonyloxy 

group, which is used for resolution of (R)- or (S)-7a, plays a role of the 

leaving group in the rearrangement process. 2) The chirality involving C-O 

bond is transformed to the chirality of the final product and the former can 

be created easily by usual methods, e.g. resolution of an alcohol or asymmetric 
15) reduction of a carbonyl group. 
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