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Abstract: The first example of the preparation of enantiomerically pure 1,1’ -
bi-2-naphthol via cyclic borate ester was described. Both enantiomers were ob-
tained with about 80% yield and 100% ee. Copyright © 1996 Published by Elsevier Science Lid

Both enantiomers of 1,1’ -bi-2-naphthol are very useful chiral auxiliaries in a wide range
of asymmetric reactions, such as asymmetric reductions’, asymmetric alkylations® and asymmet-
ric catalysis®. There are numerous methods for the preparation of optically active 1,1’ -bi-2-
naphthol in literature, chief among them are, fractional crystallization of the diastereomeric
cyclic phosphate ester derivatives* and chiral complexes® of 1,1’ -bi-2-naphthol, enantiospecific
hydrolysis using microorganisms or enzymes® and enantioselective synthesis’. Although chro-
matagraphy using a chiral stationary phase is developing rapidly, it is difficult to apply to the
preparation in large amounts for the time being. The cyelic phosphate ester method is st:ll the
best current method so far, because it can not only yield both enantiomers of high enantiomeric
purity, but can also be carried out on a synthetic scale. However, there are also some disad-
vantages for the method, it is laborious due to a diastereoisomeric intermediate, such as cin-
choninium 1, 1’ -bi-2-naphtholphosphate, must be purified repeatly and lithium aluminium
hydride must be used for obtaining both enantiomers of 1,1’ -bi-2-naphthol owing to the great
stability of cyclic phosphate esters to hydrolysis. Considering that formation or cleavage of
boron-oxygen bonds is easy, we undertook an exploratory study for resolving racemic 1,1’ -bi-2-
naphthol by formation of a borate ester. We examined the reactions of 1, 1’-bi-2-naphthol-
borane with a few alkaloids including ephedrine, cinchonine and quinine in several solvents,
respectively. We finally found tetrahydrofuran is an excellent solvent for the resolution of both
diastereomers of 1,1’ -bi-2-naphtholborane quinine derivative. Here we wish to report the first
example of the preparation of enantiomerically pure 1, 1’-bi-2-naphthol via a cyclic borate
ester. Racemic 1,1’ -bi-2-naphthol (1) reacted with borane-dimethyl sulfide in diethyl ether,

tetrahydrofuran, dichloromethane or benzene at room temperature to offer a homogeneous solu-
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tion of 1,1’ -bi-2-naphtholborane(2) with the evolution of hydrogen. After the solvent and the
volatile substances were removed under reduced pressure, followed by treatment with quinine in
tetrahydrofuran, a white solid precipitated. The precipitate and the mother liquor were
separated, acidified and purified to obtain (R)-( + )-and (S)-( - )-1,1’-bi-2-naphthol of

about 80% yield and 100%ee, respectively (Scheme 1) .
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It should be pointed out that when H;B*SMe, was replaced by trimethoxyborane or boric
acid, both enantiomers with 100% ee could be also ohtained®.

The preparation of enantiomerically pure 1, 1’-bi-2-naphthol via a cyclic borate ester
possesses a number of advantages. This procedure is easy to carry out, it has a short period for
preparation, it can offer both enantiomers in high optical purity, and it does not require to use
lithium aluminium hydride. It goes without saying that the cyclic borate ester approach is one of
the most attractive methods for preparing enantiomerically pure 1,1’ -bi-2-naphthol .

Experimental

A dry 100ml round-bottom two-neck flask charged with 1.88g (6.57mmol) of racemic 1,
1’ -bi--2-naphthol was fitted with a magnetic stirring bar, a 25ml pressure-equalized addition
fannel with a rubber septum and an oil bubbler with a stopcock. Under a positive pressure of
argon, 45ml of anhydrous Et;O was introduced, then a solution of 1mL 8.86 M of H;B+SMe;, in
10ml Et,0 was added dropwise with stirring and maintained the reaction temperature below
20°C. After the evolution of hydrogen stopped, the solvent and the volatile substances were re-
moved under reduced pressure. 2.13g(6.57mmol) of quinine and 30mL THF were added,
stirred, the solids dissolved rapidly, after a while, a new white precipitate began to appear.
Following stirring for 2h and filtration, the solid was washed with THF, dried, and transferred
into a 100mL flask, treated with 10mL chloroform and 10mL 2N HCI for 2h, 20ml Et,0 was
added, after additional stirring for ten minuts, the organic layer was separated, the water phase
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was extracted with Et,0 (2 x 10ml), the organic phase was combined and dried over anhydrous
Na,S0y, filtered, the filtrate was concentrated to dryness under reduced pressure, the residue
was reextracted with 25mL Et,0, 0.87g of (S)-( -)-1,1 ’-bi-2-naphthol was oblained from
the extract. It was recrystallized carefully from Et,0 to give 0.77g of transparent ervstal, the
yield is 82% , m.p. 206 - 207°C, [a]f = -35.2 (THF, C1), 100% ee.

The THF mother liquor removed the white precipitate was concentrated to dryness, the
residue was washed with a small quantity of drv Et,0, then treated as above procedure to offer
0.90g of (R)-( + )-1, 17 -bi-2-naphthol, after careful recrvstallization from Ei,0, 0.73¢g of
crystalline product was obtained, the vield is 78%, m.p. 206 - 207°C. a3 = + 3
(THF, C1), 100%ee.
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