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Axially Dissymmetric Biaryls

2. The Synthesis of (+)-and (-)-10,10’-Dihydroxy-9,9’
-Biphenanthryl,

Xie Songkai Wu Feng Huang Wenhong
Abstract

Study of axially dissymmetric biaryls has recently been revived. Most of the
work, however, were focused in derivatives of 1,1’/ -binaphthyl in terms of

their syntheses and application to chiral recognition and various asymmetric
syntheses(!), We have been interested in finding synthesis and stereochemistry
of higher analog of biaryls. In this article, we demonstrate a novel synthetic
approach to both enantiomers of 10,10/-dihydroxy-9,9’-biphenanthryl (( - )- and
(+)-830%.

An attempt of transformation of 9-methoxy phenanthrene (3) with n-butyl-
lithium and TMEDA in ether at-78°C or room temperature to its lithium deriva-
tive (4) has yet been successful (Scheme 1). We have then explored the suitable
reagent for oxidative coupling of 9-phenanthrol (8) to () -6. Despite the
uscfulness in synthesis of bis-2-naphthol (10), FeCl; acted quite reluctant in
coupling 8, as the yield of 6 was only 33%. With Cu(Il) and 2-phenylethylamine,
coupling reaction of 8 resulted only O-arylation product 9. Finally we had
discovered that Fe ( AcAc);- BF;. OEt, mixed reagent was excellent in this
process. The yield of §, m.p.237-8°C, was 80%, without 9, (Scheme 2).

The resolution of (% )-12, the hydrogen phosphate of ( £)-6, was carried out
successfully as shown in Scheme 4. Thus, the diastereomers of cinchonine salt
of ()-12 were separated by fractional crystallization from their solution in

absolute ethanol. (+)-12 cinchonine salt, m.p.250°C, Ea]f)°+473°(c=0,50, metha-

nol), was firstly precipitated from ethanol solution and then purified by recry-
stallization in aqueous methanol solution until no change of its optical rotation

could be found. The yield was 60%. The salt was hydrolyzed in acidic solution
to give (+)-12, Ea];‘ +566° (c=0,27, methanol). By reduction of (+)-12 with
lithium aluminium hydride in tetrahedrofuran at 60°C, (- ) -6 was resulted,

La) 28—56" (c=1.25, THF). The yields of the last two reactions were all near

quantitative.
Similarly, from mother liquld of ethanol solution above, (-)-12 cinchonine

salt was scparated and then recrystallized in bezene-methanol solvents, Eajél -
254° (c=0,52, methanol), in 75% yield. The same treatments of the salt gave
(-)-12, Ean)'—544°(c=0.22 methanol) and then (+) -6, Eajl‘:+55°(c=0.59, THF).

The yiclds of both hydrelysis and reduction were also near quantitative. Dete-
rmination of absolute configuration of 12 by X-ray diffraction method is in

process.



