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Abstract: a-Methoxy-a-(trijluoromethyl)phenyl acetic acid (MTPA) is a valuable derivatizing 
agent for enantiomeric excess aktermbuation of alcohols and amines. A short synthesis of a 
precursor to this compound, based on the asymmetric dihydroxylation (AD) reaction is reported 

The great interest in enantioselective synthesis has increased the demand for more sensitive 

and precise analytical methods for the determination of enantiomeric excesses (ee) by CC, HPLC 

and NMR techniques. Although a wide variety of chiral reagents have been developed for this 

purpose? the reagent of choice still remains a-methoxy-a-(trifluoromethyl)phenyl acetic acid 

(MTPA) (1) (Figure l), originally introduced by Mosher et al.4 

Figure 1 

Recent improvements in the osmium-catalyzed asymmetric dihydroxylation (AD) of olefins? 

enable us to report here a simple, two step synthesis of hydroxy acid 4, the immediate precursor of 

Mosher’s acid (l), by using metal-catalyzed oxidation processes. A few routes to this valuable acid 

in enantiomerically enriched form through enzymatic6 and non-enzymatic methods have been 

reported recently.‘However, most of these routes involve kinetic resolutions and the one’a 

depending on asymmetric synthesis gives lower ee’s than the AD-sequence reported here. 
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Our synthesis commences with commercially available8 a-trifluoromethyl styrene 2, which is 

dihydroxylated9under the previously reported AD-mix condition& to give the corresponding diol 

3 in 94% yield (72 hours at OT) and 83% ee using dihydroquinidine (DHQD) based ligand 5, 

(Scheme, Figure 2). When ligand (DHQD)z-DPP 6 with an extended heterocyclic spacer’0 was 

used,11 the reaction proceeded in similar yield and 91% ee as determined by HPLC (Chiralcel-OD) 

of the corresponding cyclic carbonate. Ligands 5 and 6 are recovered in about 95% yield by acid 

extractionI The purification of dio13 does not require chromatography, a simple distillation is 

sufficient but not necessary.13 

Air oxidation of diol 3 using PVC as a catalyst14 in a sodium bicarbonate solution gave 

hydroxy acid 4 in 95% yield, [U]D +24.2 (c 0.8, MeOH); Lit. 7b [ab +27.3 (c 0.8, MeOH, 99% ee). 

Recrystallization from toluene-hexane gave enantiomerically pure (99% ee)l2 acid (R)-4 in 72% 

yield; m.p. 122-124T, [a]D +29.8 (c 0.81, MeOH). Hydroxy acid 4 appears to be a conglomerate (mp 

of racemate is 110.5-111.5°C),4 which makes it an attractive intermediate for producing Mosher’s 

acid of very high enantiomeric purity. Roth steps are efficient and require no chromatography thus 

making their scale up feasable. Conversion of acid (R)4 to (R>MTPA (1) can be achieved according 

to reported procedures.4 

Scheme 

Figure 2 
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