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An Improved Synthetic Method of Axially Chiral Quaternaphthyldiol Derivatives and Their
Applications (‘'GSST, Kumamoto Univ., *FAST, Kumamoto Univ., *IMCE, Kyushu Univ.)
OKenji Kano,' Sachie Arae,” Kazunobu Igawa,3 Katsuhiko Tomooka,’ Ryo Irie?

Chiral ligands with an axially asymmetric biaryl skeleton are widely used in metal-catalyzed
asymmetric synthetic reactions and their development is a very important issue. We have
previously succeeded in synthesizing quaternaphthyldiol (QNOL) by connecting two BINOL
units. QNOL constitutes a unique asymmetric space by the four naphthalene rings assembled
through three axial asymmetry and is expected to be useful as a novel chiral ligand. However,
applications of QNOL have not been well explored due to its limited accessibility. In this study,
we pursued an efficient synthetic method to supply QNOL in a large quantity.

After various attempts, we achieved the synthesis of QNOL in a gram-scale starting from
rac-BINOL, which was cyclodehydrated to the oxa[S]helicene followed by reductive ring-
opening and oxidative homo-coupling as key reactions. Furthermore, various derivatives of
QNOL were also successfully prepared by regioselective substitution reactions. In this
presentation, the synthesis, optical resolution, and applications of QNOL will be reported in detail.
Keywords : Axial Chirality, Quaternaphthyl, Binaphthyl, Oxidative Coupling, Oxahelicene

HIARF ET U — VB EG T 5% 7 VENL 71X, SEEA % v 2 AR AR A ARk
FOSIZIAS HWHNTE Y, ZORBIIMO CTEETHDH. I LIX, 208,
7 h—/L (BINOL) Ef\r Z3#ifE4 5 Z Ll kv, 777+ 7F )P4 —1 (QNOL) D
BRI L TWA. ONOL 124 SDF 7 X LU BRN 3 DDA F 20 L THE S
TR R B 22 2B L CRB VIR 7 VBN & LCoFg MRS NS. L
MLUEND, INETIEZEOEMGRNKNEE =2, ISHRIIRABETH 72
Z ZCAIE, QNOL DA RIEIZ DWW THMET L, ZhERERIEDRT %2 BiE L.

Fili 2 st L7 A5 5, BINOL @ 7 & KD BALBKE T K > THFH[S]~U &
LU=, T OETHIBE L RILRT D v 7Y U T RN E TS T,
QNOL DO/ T A &S A ER L=, & 512, QNOL OO E RN A 2 BSOS Xk 545
FEDOFERDOGIZ BTN LT, 3F T, QNOL B L UZ OFERD S D4 Bk
BT DR 7R ROGSME, e mEl, IO THET 5.

oo, Qo
SO ®

rac-BINOL oxa[5]helicene

© The Chemical Society of Japan - K2-4am-16 -



