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A Practical Synthesis of Binaphthol Derivatives 
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Abstract: Aerobic oxidative coupling of 2-naphthol derivatives by the use of 1 mol% of CuCl-amine complex 
afforded binaphthol derivatives in excellent yields. 

Axially chiral binaphthalenes have been widely used in organic synthesis as chirality inducers. 2 Oxidative 

coupling of  2-naphthols represents a well established method for the preparation of binaphthols. The couplings 

are usually carried out by treatment of  naphthols with more than equimolar amount of metal such as Fe(IlI), 3-5 

Mn(III),4, 5 and Cu(II). 8-12 Very recently catalytic processes were developed by the use of CuCl2-amine / AgC1 

system 12c or FeCI3 in solid state. 5 But both of  the systems still need 20 mol% of metals and are hard to be 

utilized for practical method. We wish to report herein the first efficient catalytic process for the aerobic oxidative 

coupling of  naphthol derivatives by use of  a catalytic amount ( 1 t o o l %  ) of CuCI to establish a practical 

synthesis of binaphthol derivatives. 
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Table I Oxidative Coupling of Naphthols 2a.  • 

naphthol R 1 R 2 oxidant time, h temp yield, % 

la  H H 02 8.5 0°C 90 
lb  H Me 02 1 r.t. 92 
lc  MeO H 02 1.5 r.t. 96 
l d  H CO2Me 02 96 reflux 99* 
le  9-Phenanthrol 02 0.5 r.t. 79 
la  H H Air 20 0°C 96 
l b  H Me Air 1 r.t. 96 
l c  MeO H Air 2 r.t. 95 
l d  H CO2Me Air 144 reflux 99" 
le  9-Phenanthrol Air 1.5 r.t. 77 

* Reaction was performed in MeOH 
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Cu(1)-amine complex has been known to catalyze the oxidative coupling of acetylenes and active methine 

compounds. 13 Phenols can be also oxidized to give mixtures of quinones and the reactions are usually not 

selective enough for preparative purpose. We have found 2-naphthol derivatives are oxidized with CuCI-TMEDA 

under molecul~ oxygen or even in air to give binaphthol derivatives in excellent yields. The present reaction is 

equally promoted by CuCI(OH)oTMEDA 14 which is easily prepared from CuCI and TMEDA under oxygen and 

has the advantage of its stability and manipulability over CuCI itself. 

Results are summarized in Table 1. Naphthols of wide variety can he oxidized to form binaphthols in 

excellent yields. A typical reaction procedure is as follows, la  (0.50 g, 0.35 mmol) was added to a mixture of 

CuCI(OH)-TMEDA (8 rag, 0.035 mmol) in dichioromethane (35 ml) and the whole was stirred at 0"C for 20 h in 

open air. Concentration followed by column chromatography (silica gel, hexane:ether=-9:l) afforded 2a (0.48 g, 

96%) of mp 216-218°C (lit. ga 216-218"C). 

Further studies on enantioselective oxidative coupling are now in progress. 
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