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Preparation of Optically Pure Binol Derivatives Using Chiral Dinuclear
Vanadium Complexes and Their Applications to Asymmetric Catalysis
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Chiral vanadium catalyzed couplings of 2-naphthols 2 proceed under mild reaction conditions and tolerate
towards a large variety of functional groups. We developed dinuclear vanadium(V) catalyst (R,,S,S)-1 for the
oxidative coupling of 2-naphthols with a dual activation mechanism. In the (R,S,S)-1 mediated coupling
reactions, the two vanadium atoms in the complex activate two molecules of 2 simultaneously towards

homolytic coupling resulting in formation of BINOL 3 at a high reaction rate with high enantioselectivity.
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Sch. 1. Dinucl di lex (R.,S,S)-1 and its application to oxidative coupling.
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A new simple and convenient one-pot method was also developed for the preparation of (R,,S,S)-1. This
method is not only simple but also avoids the use of toxic chemicals (such as VOCI;) and the need for
removing by-products. Oxidative coupling of 9-phenanthrol was also carried out providing the optically pure

biphenanthrol 5 in high yields and ee, representing the first catalytic asymmetric synthetic method for this

| molecule.
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After developing the catalytic method for optically pure biphenanthrol, we then explored the utility of this
molecule in asymmetric catalysis as a chiral ligand. Thus, we herein report some novel derivatives like

dibromo biphenanthrol 6, H-16 biphenanthrol 7 and diamine derivative 8.

MXBEOHRODEE

KR DEHZ. VS0, 2 5B U 72 F TV TBNF DU LAGEZFRNICHT L. XEHE R SR
B> SQUID AT IC & D . WliD/NF DT LN 5 GR ULSEER O/NF 20 LARTFAHEAG AL S
NTWBZEEMENELE, TLT. ZOMFREEBRELT, 2—F 7 b VHEORFRILH A

v 7Y T RIBCENRF IIVBIINTF DT L (V) KD one pot TOBMNEERIEEZMIL L, &
5T, ZHNF YDA s, CEEECEETRIEERIET D I L EMRBT S LRI, 9-Tx
FrhrO—Vo@Bhy 7Y IRIBICEZET 2+ > O — )V OMEHRFERICHD THRH L
o WLKDOMNDE T2 F > hO—VFHBHOERITHRYIL, ET7zF > bo—ViFHEEEF I VK
ELTHWSBHABEEROEBRELE N, Lo T, FRXREL (B2 OFMLHIXELTHS
MEH2HDERD B,





