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SHIINA, Isamu

2,900,000 870,000
4- DMAP 4-
N- DMAPO 3.3 - 48 -
2,2 - NN - DM-DMAPO 3,3 - 4.4 -
2,2 - NN - DM-DMQO

We had found an effective coupling reaction of carboxylic acids and alcohols using
aromatic anhydrides by the promotion of nucleophilic base catalysts, such as DMAP and DMAPO. Furthermore
, we have developed a method for the preparation of optically active carboxylic esters by the kinetic reso
lution of racemic secondly alcohols using carboxylic anhydrides, and achiral carboxylic acids via mixed-an
hydride formation method in the presence of chiral acyl-transfer catalysts. In this study, we succeeded i
n preparing new pyridine oxide compounds (DM-DMAPO and DM-DMQO) and other nucleophilic base catalysts. Mo
reover, the following reactions were performed in the presence of any of these as a catalyst, (1) a proces
s for producing an ester or amide compound from a carboxylic acid equivalent and an alcohol or amine, (2)
an asymmetric esterification reaction, and (3) an asymmetric aldol and allylation reactions.



4 DMAP
DMAP
4- N-
DMAPO
2004
DMAPO
DMAPO
DMAPO
2,2
2,2-
N,N’-
N,N-
2,2’
4.4 2,2-
DMAPO
A DMAPO 4.4
2- -3-
3,3
N-
4.4
4.4
4.4

3,3°-

N,N -

4.4 -2,2°-
N,N’-
X 3
B DMAPO
A
N-
DMAPO
Friedel-Crafts
DMAPO 6
C 2 2,2
4,4°- -2,2°-
N,N’-
DMAPO
DMAPO 4.4
2- -3-
5
3,3°- -4.4’-
-2,2°- N,N -
DM-DMAPO
DM-DMAPO
N,N -
3,3°- 4.4
-2,2°- N,N’-
DM-DMQO
DM-DMQO
DM-DMAPO 5.6
2-
DM-DMAPO
N-
N,N -
2 N,N -
4
DM-DMQO
7 N-



DM-DMAPO

NMBG

DMAPO
DM-DMQO

DM-DMAPO

2:1

(IR*2S)

SH(OTf)z

DM-DMAPO

Bi(OTf);

Yb(OTH);

60% ee

(1

@

DM-DMAPO
DM-DMQO

3 71% ee

7

Kenya Nakata, Keisuke Ono, |samu Shiina,
Kinetic Resolution of the Racemic
1-(Aryloxazol-2-yl)carbinols with Achiral
Carboxylic ~ Acids by  Asymmetric
Esterification: A New Method for the
Preparation of Chiral 1,2-Amino Alcohols,
Heterocycles, 82, 1171-1180 (2011).
Kenya Nakata, Isamu

(R)-(+)-N-Methylbenzoguanidine

((R-NMBG) Catalyzed Kinetic Resolution
of Racemic Secondary Benzylic Alcohols
with Free Carboxylic Acids by Asymmetric
Esterification, Organic & Biomolecular

Shiina,

)

“)

®)

(6)

0

@)

4)

Chemistry, 9, 7092-7096 (2011).

Kenya Nakata, Akihiro Sekiguchi, |samu
Shiina, A Convenient Method for the
Kinetic Resolution of Racemic
2-Hydroxyalkanoates Using Diphenylacetic
Anhydride (DPHAA) and Chiral
Acyl-transfer Catalyst, Tetrahedron:
Asymmetry, 22, 1610-1619 (2011).

Isamu Shiina, Kenya Nakata, Keisuke Ono,
Teruaki Mukaiyama, Kinetic Resolution of
Racemic Secondary Benzylic Alcohols by
the Enantioselective Esterification Using
3-PCA with Chiral Acyl-transfer Catalysts,
Helvetica Chimica Acta, 95, 1891-1911
(2012).

Kenya Nakata, Kouya Gotoh, Keisuke Ono,
Kengo Futami, Isamu Shiina, Kinetic
Resolution of Racemic
2-Hydroxy-y-butyrolactones by Asymmetric
Esterification Using Diphenylacetic Acid
with Pivalic Anhydride and a Chiral
Acyl-Transfer Catalyst, Organic Letters, 15,
1170-1173 (2013).

Issmu Shiina, Keisuke Ono, Takayoshi
Nakahara, Kinetic Resolution of Racemic
a-Hydroxyphosphonates by Asymmetric
Esterification Using Achiral Carboxylic
Acids with Pivalic Anhydride and a Chiral
Acyl-Transfer Catalyst, Chemical
Communications, 49, 10700-10702 (2013).
Kenya Nakata, Tatsuya Tokumaru, Hidetoshi
Iwamoto, Yutaka Nishigaichi, |samu Shiina,
An Enantiodivergent Synthesis of (+)- and
(-)-Centrolobines via the Asymmetric
Esterification Catalyzed by
(R)-(+)-N-Methylbenzoguanidine
((R-NMBG), Asian Journal of Organic
Chemistry, 2, 920-922 (2013).

22
m_
2011 6 13
2-
99
2011 6 15
) 2-
2011 9
17
92
2012 3 26

©)



92
2012 3 26
(6) Keisuke Ono, Kenya Nakata, |samu Shiina
Dynamic Kinetic Resolution of

2-Arylpropanoic Acids via the Asymmetric

Esterification = 244th American Chemical

Society National Meeting  Pennsylvania

Convention Center, Philadelphia, PA 2012
8 19

() B -

fil— D Setn & RE-1 . AALFER

2012 8 31
(8) Isamu_Shiina  Non-Enzymatic Dynamic
Kinetic Resolution of Racemic

a-Arylalkanoic Acids 11th Symposium on
Chemical Approaches to Chirality Tokyo
University of Science 2012 9 26

(9) Atsushi Tengeiji, Kenya Nakata, Keisuke Ono,
Isamu _Shiina A New Method for
Production of Chiral 2-Aryloxypropanoic
Acids Using Effective Kinetic Resolution of
Racemic 2-Aryloxycarboxylic Acids 11th
Symposium on Chemical Approaches to
Chirality Tokyo University of Science 2012

9 26
(10)
-
102
2012 11 9
ay___
93 24
2013
3023
(12) -
93
2013 3
24
(13) -
93
2013 3 24
(14)
93
2013 3
24

(15)

93

2013 3 24
(16)
93
2013 3 24
(17)
93
2013
3 25
(18) - - -
93
2013 3
25
(19) Issmu_Shiina Non-Enzymatic Dynamic
Kinetic Resolution of Racemic
2-Arylalkanoic ~ Acids  Using  Chiral
Acyl-Transfer  Catalysts International

Symposium on Homogeneous Chemical
Reactivity Ibaraki University 2013 6

14
(20)

( YDORERERFAM—HT AL A DA

2013 9 14
(21)
94

2014 3 27

(22)
2-
94
2014 3 27
1

(1) Isamu Shiina, Various Synthetic Methods

Using Aromatic Carboxylic Anhydrides,
TCI MAIL Int. Ed., 144, 2-15 (2011).



http://ww_tus.ac.jp/fac_grad/p/index.p
hp?A06637

@ (SHIINA 1SAWU)

40246690

@

®



