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The Synthesis of a Useful Chiral Biaryl Catalyst.
An Oxazoline-Mediated Ulimann Reaction.
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Summary: A rapid synthesis of the enantiomerically pure biaryl catalyst (S) -1 was accomplished by a
stereoselective Ulimann reaction (Scheme 1).

Enantiomerically pure, C2 symmetric biaryls have been used extensively in asymmetric
organic synthesis.:2 Among the more pragmatic processes leading to these biaryls is the
nucleophilic aromatic substitution of an aryl Grignard to an aryl oxazoline.3 We have previously
taken advantage of this coupling strategy in the synthesis of biphenyl diol (S)-1,4 which has
functioned as a chiral catalyst in the asymmetric reduction of unsymmetrical ketones.5 We
reasoned that since the diol was a C2 symmetric biaryl, it might be accessible more efficiently
by an aryl-aryl coupling between two identical aromatic units (Scheme 1).
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To date, only a‘”single example of the intermolecular asymmetric Ullmann reaction has
been disclosed.® Poor optical yields (1.8 - 13% d.e.) were reported using chiral alcohol esters
of 1-bromo-2-naphthoic acid.

We now describe a successful stereoselective Ullmann reaction, which employs an
oxazoline as the chiral controller. Oxazoline (S)-2, prepared in a simple process? from 2-
bromo-3,4,5-trimethoxybenzoic acid 'with L-valinol, was subjected to Ulimann reaction
conditions to afford bis(oxazoline) 3 as the ‘major atropisomer (Schonio 2).8 The
diastereoselectivity for the Ullmann coupling was determined by reducing3 the crude coupling
mixture to the diol 4. The sign of rotation for the chromatographically purified diol 4 was the
same as that of the known diol (S)-4,3 thus establishing the absolute stereochemistry about the
chiral blaryl axis. in addition, chiral HPLC (Chiracel OD) analysis of crude diol 4 indicated a
enantiomeric ratio of 94:6 (S:R). '

The reaction mixture from above was found to be contaminated with small amounts of the
dehalogenated oxazoline arising from the reduction of (S)-2, which was readily separated from
the atropisomers by silica gel chromatography. The major diastereomer 3 was then obtained in
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a 58% yield (trituration with EtoO/hexane). Reduction of the latter led to enantiomerically pure
samples of the known dicarbinol (S)-4, which was transformed into biphenol (S)-1, identical in
all respects to that previously reported.4

This protocol now allows for a convenient preparation of chiral biaryl (and binaphthyl)
compounds from easily -prepared symmetric aryl precursors. The preparation of other
bis(oxazolines) and a discussion of the mechanism of this process will be published in due
course.9
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