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Abstract : Mosher's acid is treated with oxalyl chloride in the presence of DMF in hexane. Filtration and
concentration provide the acid chioride which is suitable for use without further purification. The procedure is
amenable 1o microscale.

Mosher's acid! [c-methoxy-a~(trifluoromethyl)phenylacetic acid, MTPA] continues to be a popular
chiral derivatizing agent for the determination of the enantiomeric purity? of alcohols and amines. Typical
procedures for the derivatization of alcohols or amines require Mosher's acid chloride (MTPACI) which is
prepared!2.3 from MTPA by prolonged refluxing with SOCI followed by distillation.4 The reaction of MTPA
with SOCly can lead to varying amounts of the anhydride and @-chloro-a-methoxy-a-trifluoromethyltoluene
depending on the reaction conditions.123 Because of the relatively high cost of MTPA and the small amounts of
derivative typically required for high field NMR analysis (also GC or HPLC) we became interested in
developing a protocol for the preparation of MTPACI which would be amenable to microscale (i.e. £ 5 mg, €
0.02 mmol). Thus we required a method which would produce MTPACI in high yield free from contaminants
without the need for distillation or chromatographic purification.

The reaction of carboxylic acids with oxalyl chloride gives acid chlorides with CO, CO3, and HCI as the
only byproducts, This reaction is efficiently catalyzed by DMF,5 presumably32.56.6 involving the intermediacy
of N-(chloromethylene)-N-methylmethanaminium chloride (DMFCI). In our hands, MTPA is quantitatively
converted into MTPACI (by !H NMR) within 1 hour at room temperature by treatment with excess oxalyl
chloride in the presence of DMF. Concentration of the reaction mixture (to remove excess oxalyl chloride and
HCI) gives MTPACI contaminated only by DMFCL7 If only a small amount (< 0.1 equivalents) of DMF is used
to catalyze the reaction, the resulting “crude” MTPACI can be used directly to prepare Mosher's acid derivatives.
However, DMFCI is more reactive than MTPAC! and reacts with alcohols to produce alkyl halides and/or
formate esters8 (after workup). Thus the yield of Mosher's acid derivatives obtained from "crude” MTPACI
decreases as the amount of DMF used in the preparation increases.?

The efficacy of several experimental conditions to produce MTPAC! in suitable yield and purity from
0.01 mmol of MTPA was evaluated. We have found that the offending DMFCI can be conveniently removed
from MTPACI by filtering if the reaction is conducted in hexane. Concentration of the resulting filtrate gives
essentially homogeneous MTPACI (85-95% vyield by !H NMR using an internal standard) which is suitable for
use without further purification. The choice of hexane as solvent is crucial. Although the formation of MTPACI
proceeds smoothly in other solvents (e.g. CHClp, CDCl3, CgHg), the DMECI is not efficiently removed by
filtration, 10

The procedure works equally well on larger scale and is applicable to other acid chlorides.!! The
preparation of the Mosher's ester of (£)-1-phenylethanol on 0.01 mmol scale is illustrated.
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edu i 12 added 1o a solution of (R)-(+)-MTPA (
. Oxalyl chloride (5 pL, 0.057 mmol)!~ was ' 28

g 1) ;cd D;*IaFy(O 9 mg, 0.012 mmol)!2 in hexane (0.5 mL) at room temperature. A white prccmnatcff%r-r;eicf
{lenr?r(:)ed?ately After 1 h ;he mixture was filtered and concentrated (water aspirator). A solution of (X

1 .

i |
phenylethanol (1.3 mg, 0.0 mmol), BN (4 uL, 0.03 mmol), and DMAP (a small crystal, ca. 1 mg? in ‘CDC 3
{100 pL) was added to the residue.13 After 1 h, IH NMR of the mixture revealed compl,ctc” conversion into the

diastereomeric Mosher's esters [8 for (R.R)-1somer: 6.14 ( q, J = 6.5 Hz, CHOR), 3.46 (brs, OMe), 1.57 (d, J
= 6.5 Hz, CMe); for (S,R)-isomer: 6.08 (g, / = 6.5 Hz, CHOR), 3.54 (brs, OMe), 1,63 (d, J = 6.5 Hz, CMe)]
along with the presence of various amounts of MTPACI (8 3.71, OMe), MTPA (8 3.62, OMe), and MTPA
anhydride (§ 3.37, OMe).
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9. Using small amounts of DMF presents several added problems: i) The amount of DMF used affects the
reaction time. ii) We have observed the formation of varying amounts of anhydride!a [5 3.4] (3H, g,

OCH3)] when using < 0.01 equivalents of DMF, iii) On a 0.02 mmo! scale, 0.15 mg or 0.16 uL = 0.002
mmol of DMF; adding this amount reliably presents additional experimental difficulty.

10. Concentration of the filtered reaction mixture shows ( IH NMR}) the presence of products derived’ from
DMECI. The contaminated MTPACI thus obtained is highly prone to hydrolysis. Alternatively, if the
reaction mixture is first concentrated and then filtered from hexane, a variable yield of MTPACI
contaminated with varying amounts of MTPA is obtained ('H NMR).

11. We have_preparcq up to 50 mg of MTPAC] using this procedure. Similarly, phenylacetyl chloride was
prepared in 95% yield on a 1 mmol scale.

12. The procedure tolerates wide variation in stoichiometry. As long as oxalyl chloride is present in excess,
ana}o.gous results were obtained using 0.1, 0.25, 1.0 or 10 equivalents of DMF.

13. Pyridine or pyridine with DMAP can also be used as base, however, the reaction is slower, Success on this
scale requires dry solvent, reagents, and glassware.

14, Obviously. complete conversion is important for accurate measurement of ee. The rate constant for
formation of the (R R) diastereomer is ca. 1.5-2 times that for the (S.R) diastereomer.
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