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Induction of Axial Dissymmetry into the 1,1’-Binaphthyl Bond via an
Intramolecular Ullmann Coupling Reaction

By Sotaro M1vano,* Masayuki ToBita, MasavosHI Nawa, SHINvA SaTo, and HARUKICHT HASHIMOTO
(Depavtment of Applied Chemistry, Faculty of Engineeving, Tohoku University, Avamaki-Aoba, Sendai 980, Japan)

Summary Intramolecular Ullmann coupling of (5)-2,2'- clododecene-11,26-dione [(SS)-(2)] with virtually complete
bis-(1-bromo-2-naphthylcarbonyloxy)-1,1’-binaphthyl diastereoselectivity.
[(S)-(1)] induced axial dissymmetry of the S-configuration
into the newly formed 1,1’-binaphthyl linkage affording RECENTLY, much attention has been centred on asym-
(SS)-tetranaphtho(2,1-b; 1,2-d; 2,1-%4; 1,2-j1{1,6]dioxacy- metric reactions using an axially dissymmetric biaryl
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component as the chirality-inducing source! Although
there are a number of methods currently available for the
synthesis of biaryls,? direct routes to their atropisomers are
lIimited 3

‘We report here the induction of axial dissymmetry, with
virtually complete diastereoselectivity, into the newly
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formed 1,1"-binaphthyl linkage wvza the intramolecular
Ullmann coupling of a chiral substrate, (S)-2 2’-bis-(1-
bromo-2-naphthylcarbonyloxy)-1,1’-binaphthyl {(S)-(1)
mp 180—182 °C [a]F + 34 7°(c 0 922, acetone)?t } (Scheme)
In a representative reaction, (S)-(1) (2 05 mmol) was added
slowly (1 h) under mitrogen to a well stirred, gently refluxing
suspension of freshly activated copper powder? (3g) in
NN-dimethylformamide {DMF) (50 ml), the debromination
reaction of the substiate was completed within 5 h heating
at reflux The pale yellow organic residue {1 21g, [a]p
—196 5° (¢ 1 11, benzene) } obtained after the usual work-
up was chromatographed on a silica-gel column using
chloroform (19, ethanol) as eluant to give a 36° 1solated
yield of the intramolecularly coupled product (55)-(2), as
a white powder, m/e 592 (M1), [a]® —4576° (¢ 0507
benzene), mp >350 °C,1r (KBr)v 1752 cm™! (C=0) The
SS-configuration for the two binaphthyl units in the cychc
diester was unambiguously established as follows  Reduc-
tive cleavage of the ester linkage by treatment with lithium
aluminium hydride in boihing ether gave enantiomerically
pure (5)-2,2’-dihydrosy-1,1-binaphthyl [(S) (4)] and (9)-
2,2’-bis(hydroxymethyl)-1,1’-binapththyl [(5)-(5)],as judged
by optical rotations and by nmr spectral study of therr
(R)-a-methoxy-a-trifluoromethylphenyl acetic esters » (S)-
4), [a]} —355° [c 103, tetrahydrofuran (1HI)| {¢f
it 8 [ —3833°(c 1 1, THEF)}, (S)-(5), []2% —86 0° (¢ 1 43,
acetone) {cf Lt7 [a)i; —83 0° (c 0 9815, acetone)}

Although the Ullmann reaction of (S)-(1) was accom-
panied by the formation of the reduction product, (S)-(3),
as well as other oligomeric compounds, careful hquid
chromatography did not suggest the presence of detectable
amounts of the (SR)-isomer of (2), showing that the intra-
molecular coupling proceeded with remarkably high
diastereoselectivity.

(Recewved, 4th September 1980, Com 965.)

t Satisfactory elemental analyses and spectroscopic data were obtained for all new compounds
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