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ABSTRACT

Optically pure 1,1'-bi-2-naphthol (BINOL) and its derivatives are
important chiral ligands and auxiliaries for a number of asymmetric
transformations such as aldol condensations, akylations, Diels-Alder reactions,
Michael additions, epoxidations, etc. They have also been used extensively in
chiral recognitions, chiral separations and in the constructions of functionalized
materials. Furthermore, (R)- and (S-BINOL are aso fundamental starting
materials for the synthesis of a large variety of other chira binaphthyls such as
MOP( a), NOBIN( b), BINAP( c). As aresult, the development of efficient
and economic methods for the preparation of optically pure has attracted much
attention in recent years.

In view of the importance of optically pure BINOL in asymmetric reactions,
the aim of thisthesisis, on one hand, to develop a new method to resolve racemic
BINOL into its optically pure (R)- and (S-enantiomers, and on the other hand,
to prepare new BINOL derivatives as chiral ligands for asymmetric synthesis. The
major results are summarized as follows.

First, using L-menthyl chloroformate  as the derivatisation agent, a novel
method for the resolution of racemic BINOL was developed. The
diastereoisomers obtained were then separated by preferential
crystalization to give mono-menthyl carbonates and with = 99%
optical purity as determined by HPLC method. Hydrolysis of and under
basic conditions followed by acidification afforded in high optica purity (R)-
and (9-enantiomers of BINOL respectively. Using mono-menthyl carbonates

as the starting material, a 2,2’ -unsymmtrically substituted chiral binaphthyl

, which can be converted into (R)-MOP( a), was also prepared.

Second, starting from optically active binaphthyl acid (R)- , which was
obtained from its racemic form by a reported resolution method, two new chiral
binaphthyl ligands (R)- and (R)- were prepared by a series of
transformations in which Grignard addition was the key reaction. Their
application as chiral ligands in asymmetric catalysisis now in progress.
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Substrate  Resolution reagent Solvent (R)-1 (Yield, O.P) (9-1 (Yield, O.P)
18 MeOH 44%, 100%e.e. 78%, 100%e.e.
13! (R-2- -1 THF 74%, 100%e.e. 33%, >99.5%e.e.
1pt?H EtOH / H,O 54%, >99%se.e. 0
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1% EtOAc/hexane 9%, 100%e.e. 50%, 99.5%e.€.
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(R)-1a(Yidd, OP)  (9-1a(Yield, O.P)

(Recovery) solvent
5a %4 (80%) EtOH 61%, 100%e.e. 71%, 100%e.e.
5a %% (909%) 73%, 100%e.e. 73%, 100%e.e.
5b 29 (>70%) EtOH / CHCl4 79%, 100%e.e. 72%, 100%e.e.
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Substrate Resol ution reagent Solvent (R-1 (Yield, O.P) (9-1 (Yied, O.P)
1a27a0) 6a Et,O 73%, ~100%e.€. 74%, ~100%e.e.
1al?7d 6b hexane 819%, ~100%e.e. 100%, ~100%e.€.
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Solvent Temperature (R)-1a (Yield, O.P) (9-1a, (Yield, O.P)
MeOH33ab! r.t. 60%, 100%e.e. 24%, 42%e.e.
MeOHE! r.t. 75%, >99%e.e. 70%, >99%e.e.
CH,CNE 0 >95%, 97.8%e.e. >95%, 99%e.e.
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