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Structural modification of chiral organic ion-pair for the development of
stereoselective catalytic transformations
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This program was performed for the development of synergistic catalysis of an
organic cation and an organic anion. Intermolecular ion-pairs such as chiral phosphonium
aryloxide-arylhydroxide assemblies showed extraordinary high performance in a stereo- and regio-selective
1,6-addition reaction. On the other hand, intramolecular ion-pairs, chiral ammonium betaines, were found

to be a key catalyst for accomplishing a series of highly stereoselective aza-Henry reactions of
unsaturated nitroalkanes.




K. Maruoka ed., Asymmetric Phase

Transfer Catalysis, 2008, Wiley-VCH

2010, 68, 1185.

J. Synth. Org. Chem. Jpn.
NMR

2 me

1)
1 P
Michael
Lewis
N,N,O

Pictet-Spengler

(I

@



2
Henry
Nutlin3
1,2
p
o
o
p
N Boc
1,2
N
[2+2]
4
2

(1) Precise Control of Spontaneous Molecular
Assembly of Chiral Tetraaminophosphonium
Aryloxide-Arylhydroxide(s) in Solution
Uraguchi, Daisuke; Ueki, Yusuke; Ooi, Takashi
Angew. Chem. Int. Ed. 2011, 50, 3681-3683.
DOI: 10.1002/anie.201007752

(2) Highly Stereoselective Catalytic Conjugate
Addition of Acyl Anion Equivalent to
Nitroolefins

Uraguchi, Daisuke; Ueki, Yusuke; Ooi, Takashi
Chem. &ci. 2012, 3, 842-845.

DOI: 10.1039/C1SC00678A

(3) Ionic Nucleophilic Catalysis of Chiral
Ammonium Betaines for Highly Stereoselective
Aldol Reaction from Oxindole-Derived Vinylic
Carbonates

Uraguchi, Daisuke; Koshimoto, Kyohei; Ooi,
Takashi

J. Am. Chem. Soc. 2012, 134, 6972-6975.

DOI: 10.1021/ja3022939

(4) Nitroolefins as a Nucleophilic Component for
Highly Stereoselective Aza-Henry Reaction
under the Catalysis of Chiral Ammonium
Betaines

Uraguchi, Daisuke; Oyaizu, Keigo; Ooi, Takashi
Chem. Eur. J. 2012, 18, 8306-8309.

DOI: 10.1002/chem.201201259

(5) Chiral Ammonium Betaine-Catalyzed Highly
Stereoselective Aza-Henry Reaction of a-Aryl
Nitromethanes with Aromatic N-Boc Imines
Daisuke Uraguchi, Keigo Oyaizu, Haruhiro
Noguchi, Takashi Ooi

Chem. Asian J. 2014, 10, 334-337

DOI: 10.1002/asia.201402943

(6) Vinylogy in Nitronates: Utilization of a-Aryl
Conjugated Nitroolefins as a Nucleophile for
Highly Stereoselective Aza-Henry Reaction
Keigo Oyaizu, Daisuke Uraguchi, Takashi Ooi
Chem. Commun. 2015, 51, 4437-4439

DOI: 10.1039/C4CC10261D

(1) Nagoya University Global COE in Chemistry,
4th Annual Symposium ( ) 2011/06/15
P-45 “Nitroolefins as a Nucleophilic Component
for Highly Stereoselective Aza-Henry Reaction”
Keigo Oyaizu, Daisuke Uraguchi, Takashi Ooi
(poster presentation)

2 28 C )
2011/08/31-09/02
2P72
Steglich
( )
3 28 C )
2011/08/31-09/02
2P73 -
Aza-Henry
; , (
)
4 42
( ) 2011/11/05-06
1PO5
Aza-Henry
; , (
)
%) G-COE
5



— )2011/11/21-22

P-12

> > (

)
(6) Nagoya University Global COE International

Symposium on on Elucidation and Design of
Materials and Molecular Functions & 7th and 8th
Yoshimasa Hirata Memorial Lecture ( )
2011/11/28-30

P-22 “Precise Structural Control of Spontaneous
Molecular Assembly of Chiral
Tetraaminophosphonium
Aryloxide-Arylhydroxide(s)”

Yusuke Ueki, Daisuke Uraguchi, Takashi Ooi
(poster presentation)

(7) 92 ()
2012/03/25-28
4K 6-08
Henry
«c A )
(@®) 92 ()
2012/03/25-28
4K 6-09
> s ( B
).
(9) IGER Annual meeting 2012 ( )
2013/01/10

G-5 A New Procedure for Concise Synthesis of
2,2’-Functionalized  Chiral 1,1’-Binaphthyl
Compounds
( )

(10) IGER Annual meeting 2012 ( )
2013/01/10

G-18 Development of Highly Regio-,
Diastereo-, and Enantioselective 1,6- and
1,8-Additions

( )
(11) 93 ( )
2013/03/22-25
1E5-14 1,6-
1,8-
, : ( A
)
(12) 1
() 6
( )2013/5/27-28

PS40 “Development of a Vinylog of
Stereoselective Michael Addition to §-Substituted
Dienyl N-Acylpyrroles”
Ken Yoshioka, Daisuke Uraguchi, Takashi Ooi
(poster presentation)
(13) 10

ISCC-10  ( )2013/9/23-26
P-95 “Diastereodivergent Catalysis of Chiral
Aminophosphonium  Aryloxides for Highly

Regio- and Stereoselective 1,6-Addition to
5-Aryl Dienyl N-Acylpyrroles”
Ken Yoshioka, Daisuke Uraguchi, Takashi Ooi
(poster presentation)
(14) 3
( )2013/11/7-8
PS-16 “Diastereoselectivity Ambivalence in
1,6-Selective Conjugate Additions under the
Catalysis of Chiral Aminophosphonium
Aryloxides”
Ken Yoshioka, Daisuke Uraguchi, Takashi Ooi
(poster presentation)
(15) IGER Annual meeting 2013 ( )
2014/1/8
G-14 "Development of Catalytic Organic
Transformations under the Photoredox Catalysis"
Tomohito Kizu, Daisuke Uraguchi, Takashi Ooi
(poster presentation)
(16) IGER Annual meeting 2013 ( )
2014/1/8
G-23 "Synthesis and Structural Analysis of
Hypervalent Tetraaminophosphorane
Compounds"
Takaki Ito, Daisuke Uraguchi, Takashi Ooi
(poster presentation)
(17) 94 ( )
2014/03/7-30
2B6-38

1,6-

)
(18) 94 ( )
2014/03/27-30
3B6-03

( A

B >

)

(19) The 2nd International Symposium on
Transformative Bio-Molecules 2014

2014/05/12

12 "Chiral Tetraaminophosphonium  Salts
Mediated Highly Vinylog of Michel Addiions"
Ken Yoshioka, Daisuke Uraguchi, Takashi Ooi
(poster presentation)

(20) 45
2014/11/29-30
2A03 “
; , ( )
VIP
(21) IGER Annual meeting 2014 ( )
2014/12/18

G-34 “Chiral Tetraaminophosphonium Salts
Mediated Highly Regio- and Stereoselective
1,6-Additions”

Ken Yoshioka, Daisuke Uraguchi, Takashi Ooi
(poster presentation)

(22) IGER Annual meeting 2014 ( )
2014/12/18

G-37 “Development

of Chiral Hydrogen



Phosphates as a Bronsted Acid Catalyst”

Takaki Ito, Daisuke Uraguchi, Takashi Ooi
(poster presentation)

(23) IGER Annual meeting 2014 ( )
2014/12/18

G-41 “Molecular Design of Betaine-Type
Electron-Transfer Catalysts”

Masahiro Torii, Daisuke Uraguchi, Takashi Ooi
(poster presentation)

(25) IGER Annual meeting 2014 ( )
2015/01/08
Henry ”
, ) (
)
(26) 95 (

2015/03/26-29

1E3-20 “Molecular Design and Application of a
New Bronsted Acid Possessing Hexacoordinating
Chiral Phosphate”

Takaki Ito, Daisuke Uraguchi, Takashi, Ooi (oral
presentation A)

27) 95 (
2015/03/26-29

2E3-30 “Strategy for Vinylogous Nitronate
Generation: Application to Highly
Stereoselective Aza-Henry Reaction®

Keigo Oyaizu, Daisuke Uraguchi, Takashi Ooi
(oral presentation A)

(28) 95 (
2015/03/26-29
2E3-31 “Betaine-Type Electron-Transfer

Catalyst: Design and Application®
Torii Masahiro, Daisuke Uraguchi, Takashi Ooi
(oral presentation A)

http://www._apchem_nagoya-u.ac.jp/06-11-
3/0oiken/index.html

€Y
URAGUCHI, Daisuke
70426328
@
®



