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Facile and purification free synthesis of Mosher amides utilizing
a ROMPgel supported reagent
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Abstract—A novel ROMPgel immobilized active ester for the purification free synthesis of Mosher amides is described. © 2001
Elsevier Science Ltd. All rights reserved.

The evaluation of enantiomeric purity of both natural
and synthetic compounds is of fundamental importance
in organic chemistry. Over the past four decades, an
arsenal of spectroscopic techniques have been devel-
oped for the determination of enantiomeric purity and
absolute stereochemistry, including chromatography
utilizing an asymmetric stationary phase,1 NMR spec-
troscopy utilizing chiral solvating reagents,2 the synthe-
sis and assay of diastereoisomeric derivatives3 and the
application of chiral shift reagents.4 However one of the
most convenient methods for determining the enan-
tiomeric excess of chiral amines is the formation of the
corresponding diastereomeric amides, thus allowing cal-
culation of the diastereoisomer ratio using 1H NMR
(Scheme 1).

In 1972, �-methoxy-�-trifluoromethylphenylacetic acid
(MTPA)5 1 was first applied to this task having the
inherent advantage that 19F NMR chemical shift differ-
ences for the �-CF3 group (of each diastereoisomer) are
generally greater than those of the corresponding pro-
ton signals in the same compounds. Typically, the
synthesis of Mosher amides can be achieved using an
array of coupling agents such as DCC,6 EDC7 and
BOP.8 However, the resultant amides often require

purification prior to analysis, potentially leading to
inaccuracies in measurements. The opportunity there-
fore existed for the development of a solid support
MTPA transfer agent, which would eliminate the need
for further purification and be amenable for the deter-
mination of enantiomeric excesses in a parallel array
directly in an NMR tube.

The Barrett group has utilized ROMPgel supported
N-hydroxysuccinimide esters which afford the corre-
sponding amides in excellent yields when allowed to
react with primary and secondary amines.9 Thus, we
wish to report the development of a ROMPgel sup-
ported activated Mosher ester as a means to performing
a high yielding purification free synthesis of Mosher
amides.

Scheme 1.

Scheme 2. Reagents and conditions : (a) 1, DIC, CH2Cl2, 25°C,
12 h, 95%; (b) 6 (0.5 mol%), 7 (20 mol%), CH2Cl2, 25°C, 12
h.

* Corresponding author. Tel.: +44-20-7594-5766; fax: +44-20-7594-
5805; e-mail: agmb@ic.ac.uk

0040-4039/01/$ - see front matter © 2001 Elsevier Science Ltd. All rights reserved.
PII: S0040 -4039 (01 )01724 -5



O

N OO

O O

OMe
CF3

Ph
O

N OO

OH

Ph

OMe
CF3

NO R2

R1

n n

5 8 9

T. Arnauld et al. / Tetrahedron Letters 42 (2001) 8215–82178216

Our strategy was to synthesize the monomer 4 which
could be polymerized to afford an insoluble ROMPgel
upon treatment with Grubbs’ catalyst (Scheme 2). This
was achieved by performing a DIC coupling of the
commercially available acid 1 with the hydroxyimide 3
to give the N-hydroxysuccinimide ester 4 in 95% yield.
The polymerization of alkene 4 was carried out using
the Grubbs’ catalyst 6 and 20% of crosslink 7 to
afford the desired insoluble polymer 5. We observed
that increasing the amount of Grubbs’ catalyst had a
detrimental effect on the quality of the polymer with
regards to the coloration and solubility of the poly-
mer. The loading was also effected, as a larger quan-
tity of crosslinker had to be added to obtain a
polymer of satisfactory insolubility. The polymeriza-
tion was terminated with ethyl vinyl ether and the
resultant polymer 5 was subsequently washed with
CH2Cl2 and dried to afford a white polymer having a
loading of 2.1 mmol/g in 75% yield.

Previously, the Barrett group has reported the reactiv-
ity of ROMPgel N-hydroxysuccinimide esters towards
transacylation using amines as nucleophiles.9 Thus, we
chose a series of primary and secondary amines to
demonstrate their effectiveness in Mosher amide syn-
thesis (Table 1). The ROMPgel Mosher ester 5 was
allowed to react with 0.8 equivalents of the appropri-
ate amine in CH2Cl2, CDCl3 or CDCl3 and heated to
40°C. After the appropriate reaction time, depending
on the nucleophilicity of the amine, the polymer was
simply filtered off through a pad of Celite and filtrate
concentrated to afford the desired amides in excellent
yield and high purity (Scheme 3).

As well as being effective for primary amines (entries
9a–e), the ROMPgel Mosher reagent 5 was also found
to be applicable to secondary amines (9f–h). Chemose-
lectivity was demonstrated in entries 9f and 9g in
which the Mosher amides were selectively formed in
the presence of alcohol functionality.

Finally, the preparation of �-amino ester derivatives10

was shown to be possible by our method, as exem-
plified in entries 9i–l. Thus, a simple and efficient
method for the determination of enantiomeric excess,
using a solid support Mosher transacylation reagent,

Table 1.

Scheme 3.

has been developed. The preparation of amide 9 could
be easily carried out within an NMR tube with direct
recording of the spectra after completion of the reac-
tion.11
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Conclusion

To conclude, we have demonstrated the synthetic utility
of the ROMPgel supported N-hydroxysuccinimide ester
5 for the formation of Mosher amides, with minimal
purification. Excellent yields and purity were obtained
for a range of primary and secondary amines as well as
amino esters, thus highlighting the considerable practi-
cal advantage over more conventional solution phase
methods for the determination of ee in parallel arrays.
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