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A CONVENIENT PREPARATION OF (3)-o-METHOXY-a-
TRIFLUOCROMETHYLPHENYLACETIC ACID (MOSHER’S ACID)

J. Michael Chong* and Rob Loewith

Department of Chemistry, University of Waterloo, Waterloo, Ontario, Canada
N2L 3G1

ABSTRACT: Mosher’s Acid can be prepared from PhC(O)CF3 via a
vinylation, methylation, ozonolysis/oxidation sequence in
>80% overall yield.

One of the reagents most widely used for the determination of
enantiomeric purity of alcohols and amines is a-methoxy-a-
trifluoromethylphenylacetic acid (1) (MTPA), commonly known as Mosher's
acid.1-3 This acid is easily resolved via crystallization of its a-methylbenzylamine
salts, and both antipodes are commercially available. Diastereomeric esters or
amides are typically prepared via the acid chloride (MTPA-Cl), and diastereomer
ratios may be determined by !'H or !9F NMR, GC or HPLC analysis. One

disadvantage of MTPA is that it is relatively expensive.

* To whom correspondence should be addressed.
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A search of the literature revealed that the only routes to (£)-MTPA
reported involve formation of methylated cyanohydrin 3 followed by hydrolysis
(Figure 1).14.5 The original 3-step sequence described by Mosher! starts from
PhC(O)CF3 (2) and affords (£)-MTPA in 58% overall yield. In our hands,
hydrolysis of nitrile 3 using 17 M H2SO4 followed by 7 M NaOH, the procedure
used by Mosher, was extremely capricious, sometimes affording very low (10-
20%) isolated yields of acid. Hall has shown that hydrolysis of nitrile 3 with
alkaline HpO7 proceeds in much better (85%) yield.4 However, we also had
difficulties in reproducibly forming the cyanohydrin of 2 and methylating it to
form 3. Thus we sought to develop a route to ()-MTPA which does not involve

nitrile 3.

FIG 1
(0]
1. NaCN Me CN
I e - @
Ph CFz 2. MesS0q4 Ph CFs
2 3

Since there are many ways to oxidize a vinyl group to a carboxylic acid,®
the route shown in Scheme 1 was envisaged. In practice, both alcohol 4 (96%
yield) and methyl ether 5 (91% yield) were easily obtained via well-precedented
procedures. Oxidation of § to 1 was not quite as straight-forward, with many of
the "standard” oxidation procedures (e.g. KMnQy, NalOy;? RuCl3, NalOg,8 a-

BusNMnO4?) affording only trace quantities of the desired acid. Eventually, it
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was found that § could be very efficiently converted to 1 by ozonolysis in acetone
(-78°C) followed by oxidation of the ozonide with Jones reagent (-78°C — rt,
94%) in situ.10 Thus the 3-step sequence described in Scheme 1 proceeds in
>80% overall yield. This sequence compares very favourably with the established

route to (£)-MTPA and should be useful for the preparation of (+)-MTPA.

SCHEME 1
1. CH,=CHMgB; — 1.03
2. NaH/Mel Ph CFz 2. Jones
4: R=H
5. R=Me

Experimental Section
2-Phenyl-1,1,1-trifluoro-3-buten-2-0l (4) was prepared essentially as
described by Gassman!! except that the reagents were mixed at -78 °C (instead of
0 °C), allowed to warm to rt, and stirred at rt for 12 h. From 50.1 g (0.288 mol)
of 2, 2, 2-trifluoroacetophenone in THF (500 mL) and 346 mL of
vinylmagnesium bromide (1.0 M in THF, 0.346 mol) there was obtained, after
kugelrohr distillation (air-bath temperature 85-105°C/15 mm Hg), 55.8 g (96%)
of alcohol § as a colorless oil: !H NMR (250 MHz, CDCl3) 6 7.55-7.60 (m, 2
H), 7.32-7.45 (m, 3 H), 6.42 (dd, J = 10.9, 17.2 Hz, 1 H), 5.60 (d,] = 17.2
Hz, 1 H), 5.49 (d, J = 10.9 Hz, 1 H); 13C NMR (CDCl3, 63 MHz) § 137.1,
135.4, 128.6, 128.1, 126.7, 124.9 (q, ek = 268 Hz), 118.3, 77.2 (q, 2IcF =
19 Hz).

Methyl 2-phenyl-1,1,1-trifluoro-3-buten-2-yl ether (§) To a

suspension of NaH (20.6 g of a 60% dispersion in oil previously washed with 3
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x 10 mL of hexanes, 0.52 mol) in THF (300 mL) was added Mel (64 mL, 147 g,
1.03 mol),and the mixture was warmed to 45°C. Alcohol 4 (49.4 g in 50 mL of
THF, 244 mmol) was then added dropwise over 30 min while maintaining the
reaction temperature at 45-50°C.12 The grey slurry became a thick white slurry
after stirring at gentle reflux for 15 h. The mixture was cooled to 0°C and
quenched by the dropwise addition of water. It was then diluted with ether (1 L)
and washed successively with water, saturated NH4Cl, 5% Na3S203, and brine.
The organic layer was dried (NapSQy), concentrated and distilled (bp 81-84°C/ 15
mm Hg) to afford 48.2 g (91%) of methyl ether 5 as a colorless liquid: IR (film)
3065, 1280, 1166, 1088, 701 cm-1; IH NMR (250 MHz, CDCl3) & 7.50-7.58
(m, 2 H), 7.35-7.42 (m, 3 H), 6.10 (dd, ] = 10.1, 17.6 Hz, 1 H), 5.68 (d, J =
10.1 Hz, 1 H), 5.57 (d, J = 17.6 Hz, 1 H), 3.30 (s, 3 H); 13C NMR (63 MHz,
CDCl3) § 134.6, 131.9, 128.7, 128.5, 128.1, 1249 (g, 1JcF = 287 Hz), 121.9,
82.5 (q, 2JcE = 27 Hz), 52.5; MS m/z (relative intensity): 216 (M*, 9), 184 (11),
165 (20), 147 (100), 115 (57). Anal. Calcd for C11H11F30: C, 61.11; H, 5.13.
Found: C, 60.95; H, 4.92.

(2)-a-Methoxy-a-trifluoromethylphenylacetic acid (1) Ozone (as a
~2% stream in Op) was bubbled through a solution of 5 (21.6 g, 100 mmol) in
acetone (500 mL) at -78°C until the blue color of excess O3 was evident.
Nitrogen was then bubbled through the solution for 30 min to purge the excess
0O3. Jones reagent!3:14 [80 mL, 2.67 M in Cr(VI), 214 mmol] was then added
dropwise and the resulting dark mixture was allowed to slowly warm to rt, then
stirred at rt for 2 h. Excess Cr (V]) was destroyed by the dropwise addition of 2-
propanol (10 mL). Acetone was then removed by rotoevaporation and the

resulting dark green mixture was partitioned between Et70 (1 L) and H2O (200
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mL). The organic layer was washed with 1 M HCI (3 x 100 mL), dried (MgSQO4)
and concentrated. Distillation (kugelrohr air-bath temperature 120-130°C/ 0.2 mm
Hg) of the residual material provided 22.1 g (94%) of (¥)-MTPA (1) as a
colorless thick oil which slowly crystallized to a white solid. mp 43-45°C (lit.15
mp 43-45°C) This material exhibited only the expected 'H and 13C NMR

signals.4
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