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Summary. A bis-(binaphthol) was prepared by using 3-iodo-1,1'-bi-2-naphthol dimethyl ether and
bis(tributylstannyl)acetylene via the Stille reaction. Copyright © 1996 Elsevier Science Ltd

Previously, we proposed the synthesis of binapthol-based polymers and oligomers as novel
conducting materials, as hosts for molecular recognitions, and as chiral ligands for asymmetric catalysis.
Recently, we have prepared a binaphthol-based polymer.! However, in order to control and fine-tune the
properties of these materials, it is important to control the size of the molecules being generated.2 The
molecular distribution of these material could have a critical influence on their properties. Here we report a
synthesis of a novel binaphthol dimer (1), a potential useful chiral ligand, by using 3-iodo-1,1'-bi-2-naphthot
dimethyl ether and bis(tributylstannyl)acetylene via the Stille coupling reaction.3

1,1-Bi-2-naphthol (BINOL, 2) is an important chiral auxiliary and a ligand for many asymmetric
transformations.* Recently, its 3,3'-disubstituted derivatives 3 were synthesized> and used as chiral
catalysts,® through complexation with Lewis acids, in a variety of reactions. These compounds have also
been used widely in molecular recognition studies.” The preparation and synthetic utilities of the
unsymmetrical, 3-substituted derivatives 4 have also been explored recently by Snieckus and others.8,9

In an effort to prepare binaphthol based-oligomers, a key obstacle we encountered is the selective
mono-iodination of binaphthol. Using Snieckus lithiation-iodination? reaction led to a mixture of the starting
material, mono-iodination and di-iodination products, in which the mono-iodination compound often consists
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the minor product. To improve the yield of the mono-iodination compound by changing the ratio of lithiation
reagents or reaction conditions was not successful, with either predominant formation of bis-iodination
product or recovered starting material being observed in each case. On the other hand, we found that the
Snieckus lithiation-iodination is very effective in generating bis-iodination products.

R=Me, Br, Cl, CH(OH)Ph, SPh
R'=MOM, SEM

After many failures in preparing the mono-iodo BINOI derivative, we decided to examine de-
iodination of the readily accessable bis-iodo derivative §. This lead us to the developing of a very efficient
method for the preparation of mono-iodobinaphthol derivatives through highly selective mono-de-iodination
of bis-diiodobinaphthol (Scheme 1).10 The reaction gave virtually a single product, the one we desired, each

time we ran the reaction.

Scheme 1

The success of this highly selective mono-diiodination gave us ready access of the proposed bis-
binaphthol derivative (Scheme 2). Thus, binaphthol (S- isomer) (1) is methylated in 78-80% yield by reaction
with methyl iodide and sodium carbonate.! ! Following the literature procedure, 3,3'-diiodo derivative 5 was
obtained in 76% yield from BINOL dimethyl ether (7) by reaction with butyllithium in the presence of
tetramethylethylenediamine (TMEDA) followed by quenching with iodine. Treatment of the di-iodo
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compound § with one equivalent of butyl lithium at -78°C lead to the formation of the mono iodo-binaphthol
derivative 6 in 73% isolated yield (the yield discrepancy is primarily due to isolation loss), together with 6-7%
recovered starting material. The formation of a minute amount of compound 7 (ca. 5%) was due to the
dilithiation of 5. Finally, reaction of the mono-iodo derivative 6 with bis-(tributylstannyl)acetylene (8),
catalyzed by palladium and triphenylphosphine,!2 produced the bis-(binaphthol) ([a]= -120, C=0.5, CHCl3)
derivative in 66% after column chromatography. The potential application of this novel bis-binaphthol
derivative (as well as other bis-binaphthol derivatives) as a ligand for asymmetric synthesis is under
investigation.

Scheme 2
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