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Inverse-electron-demand asymmetric 1,3-dipolar cycloaddition reactions of hydroxystyrenes
by a chiral amine-urea (Department of Materials Chemistry, Faculty of Engineering, Shinshu
University) OFumiya Iwakuma, Yukinao Soma, Yasunori Toda, Hiroyuki Suga

1,3-Dipolar cycloaddition is one of the well-known methods for the synthesis of five-
membered heterocyclic compounds with stereospecificity. Although the organocatalytic
variants of the enantioselective cycloadditions are also well-studied, successful examples of
inverse-electron-demand asymmetric reactions are relatively rare. Our group reported that the
inverse-electron-demand cycloaddition of nitrile oxides with 2-hydroxystyrenes in the presence
of chiral amine-urea proceeded in a highly enantioselective manner. In this study, the reaction
scope of 1,3-dipoles was investigated. The reactions using cyclic nitrones afforded the desired
cycloadducts with high diastereo- and enantioselectivity. In addition, the present catalysis was
found to be applicable to acyclic nitrones and azomethine imines.
Keywords : Cycloaddition; Organocatalyst; Asymmetric reaction; Heterocycle; Nitrone

13- MR MBRALROS T, SEARR A 72 T BBRER UL S OF 22 E ik
=D LTELSHLNT WD, T, AR 2 72 AR FFAINBRA LS O A3
SNTNDHR, WEEFFROARFE 1,3-PURMHAH BRSO O3 A Bl L R & 4
TS, Y RETIEIINETIZ, F=—RPOEM LT I -ULTFET, = b
UIAFT REE ReXx v 2AF LU EORFMIMBRILGEH @ T T v F A&7
T T D 2 & Wi L\ Al AR Om AL 2 BRYIZ, Fx D 1,3-
BF-& e Fax I AF U HD RIS ZiEt L D THET 5,

13- 20 YEDOE RrXx o 2F L rE, 30—100mol%dD 7 I > -7 L 7 1#(E
T RIS EET, ZOME., Fricsik= b o OMNMBILEISA, &Y T AT L 4%
R OEm T o FARIRICE T T D2 E AL LT, 72, FERIR=ba
RT S AF A IORIGL, B o FARPWE TR E 525 2 & & R
L7, BUE, AMEERICH T A AREFED A =X LT 5% 152 BT DFT
FEICE D2 EBREFHAEZIT-o TR0, ZOMEL I THRET 2,

=z
OMe

OH Amine-urea N—O OH /sz

R! (30-100 mol%) OMe

OMe hy
+ = —_—

_N_©® Tol R i N NH
R?2 ® O oluene 2\

RZ
Cyclic nitrones 2-Hydroxy-3-methoxystyrene up to >99:1 dr /@\
(2.0 equiv) up to 94% ee F3C CF

Amine-urea

1) Suga, H. et al. Angew. Chem. Int. Ed. 2017, 56, 11936-11939.

© The Chemical Society of Japan - K703-3am-11 -



