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Abstract: Optically pure dimcthyl I .I’-binaphthaiene-2,2’-dicarboxylate has been prepared by 

methoxycarbonylation of ditri#Iate of I ,I ‘-binaphrholes3,2’-dial catalyzed by Pd(OAc)+ppp-N,N- 

diisopropylethykamine in the presence gf methanol wtder CO atmosphere in 83% yield. 

Optically active 1.1’~binaphthalene-2,2’-dicarboxylic acid and its esters (1) have been attracting 

considerable attention as chiral stationary phases for liquid chmmatography.t The acids (R)- and @)-la arc 
also important not only as chiral ligands for palladium catalyzed enyne cyclixation,~ but also as synthetic 

inkrmedkues for various chiral auxiliaries.~ In spite of their high utility, there have been very few efficient 

synthetic methods for 1. Generally, la has been obtained by optical nsolution3 of racemate pmpared through 

several steps including Ullman coupling reactions. 2b*4 Herein we report a facile synthesis of optically pute 

dimethyl l,l’-binaphthalene-2,2’-dicarboxylate (lb) from optically active l,l’-binaphthalene-2,2’-diol (2). 

The starting (R)- and(s)-2 are easily accessible because optical resolution of (z&2 via a complex formation 

with tartaric acid derivatives has been put to practical use.5 

The ditriflate (~6 was prepared in 99% yield by the treatment of (a-2 with triflic anhydride (Tf20) 

and 2,6-l&dine in the presence of a catalytic amount of 4-dimethylaminopyridine in dichloromethane.7 

Methanol (7.70 mL, 190 mmol) and N,N-diisopropylethylamine (2.91 mL, 16.7 mmol) were added to a 

solution of (S)-3 (2.09 g, 3.80 mmol) in DMSO (21.0 mL). The resulting solution was degassed by fmexe- 
pump-thaw cycles and transferred to Pd(OAc)2 (128 mg, 0.57 mmol) and 1,3-bis(diphenylphosphino)ptopane 
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(dppp) (235 mg, 0.57 mmol) placed in a lOO-mL pressure bottle. Then the reaction mixture was stirred under 

CG atmosphere at 80 ‘C for 72 h, keeping the CG pressure at 1.5 k&m*.7 The product obtained after dilution 

of the reaction mixture with brine and extractive work-up with ether was recrystallized from methanol to give 

311 mg (26% yield) of @)-lb. Concentration of the filtrate followed by silica-gel column chromatography of 

the residue afforded additional (S)-lb (861 mg, 57% yield) accompanied by methyl 2- 

trifluoromethanesulfonyloxy- 1,1’-binaphthalene-2’-carboxylate ((S)-4) (9% yield) and methyl l,l’- 

binaphthalene-2-carboxylate-2-01 (7% yield).* Enantiomeric excess of the product (Q-lb was 100% as 

determined by HPLC analysis (DAICBL CHIRALCEL OD column, 2-propanol-hexane (l:Q), 1 mL/min, 

W-lb: 19 min; W-lb: 30 min). 

Methoxycarbonylation of the ditriflate 3 under similar reaction conditions (in DMSO, 615 mol% 

Pd(OAc)zdppp, 14 equivs. NBt3, and 494 equivs. MeGH relative to 3, CG 1.0 kg/cm*, 70 ‘C, 18-20 h) 

has been reported previously.9 However, only monomethoxycarbonylation product 4 was isolated and no 

trace of lb was obtained. The present method uses relatively small amount of bulky tertiary amine (Nfl- 

diisopropylethylamine, 4.4 equivs. to the substrate 3), which seems important to realize the double 

methoxycarbonylation effectively. Actually, increase (6.6 equivs.) or decrease (2.2 equivs.) in the amount of 

the amine resulted in much lower conversion of the intermediary 4 to lb. In addition, subtle tuning of other 

reaction conditions as described above is also crucial for obtaining lb in high yield. 
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