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Development of novel chiral breonsted acid catalyst based on
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A novel chiral brensted acid catalyst based on intramolecular hydrogen bonding have
been developed. The novel chiral brensted acid slightly accelerated the Diels-Alder
reaction of cross-conjugated dienone and cyclopentadiene than the original one.
ONIOM calculations suggested that the chiral brensted acid interact with the dienone
by double hydrogen bond in the Diels-Alder reaction.
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entry  Ar(catalyst) yield (%) dr° %ee (3)%9 % ee (4)*°

1 —1@ () 19  97:3 9 5
2 A @ 75 98:2 1 5

HO
2 Isolated yield.
b Determined by 'H NMR of the crude product.
© Absolute configuration of quatemary carbon s indicated.
4 Determined by HPLC analysis using a Chiralpak IA column.

©The sign is arbitrarily based on retention time.
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R Toluene 0.3 M)
W TCOMe  cat (10 mol %)
2 r. t 48 h

o
!COZMe ! “CO,Me
4

ma/or minor

entry? Ar (catalyst) yield (%) dr° % ee3)*® %ee @'

19 3,5-dimesitylCgH3 38 97:3 8 +2
2 9-phenanthryl 82 98:2 60 -52
3 9-anthryl 82 98:2 61 —46

2 Under N, atmosphere, in dry solvent.

b Isolated yield.

© Determined by "H NMR of the crude product.

4 Absolute configuration of quaternary carbon is indicated.

© Determined by HPLC analysis using a Chiralpak IA column.
f The sign is arbitrarily based on retention time.

9 Run on 0.1083 mmol (1a) scale.
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Toluene (0.3 M)
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2 temp., 48 h
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1 rt 69 98:2 58 -50

2 -10°C 49 97:3 70 73

2 Under N, atmosphere, in dry solvent.

b Isolated yield.

© Determined by "H NMR of the crude product.

9 Absolute configuration of quaternary carbon is indicated.

© Determined by HPLC analysis using a Chiralpak IA column.
" The sign is arbitrarily based on retention time.
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Zirconium-catalyzed chemoselective
methylalumination of ethers, amines,
and sulfides bearing two terminal
alkenyl groups.

Takagi, Ryukichi; Igata, Nao;
Yamamoto, Kazuhiro; Kojima, Satoshi.
J. Organomet. Chem. accepted. (&FHtA)

Concentration and Temperature
Dependency of Regio— and
Stereoselectivity in a Photochemical
[2 + 2] Cycloaddition Reaction (the
Paterné-Biichi Reaction): Origin of
the Hydroxy—GroupDirectivity

Yabuno, Youhei; Hiraga, Yoshikazu;
Takagi, Ryukichi; Abe, Manabu.

J. Am. Chem. Soc. 2011, 133, 2592-2604
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Computational study on the
cyclopropanation reaction of ylides
generated from a—pyridiniumacetates.
Matsumura, Shuji; Takagi, Ryukichi;
Kojima, Satoshi; Ohkata, Katsuo; Abe,
Manabu.

Heterocycles, 2010, &1, 2479-2495
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Alkylalumination of arylacetylene

catalyzed by zirconocene catalysts
supported on solid materials.

Takagi, Ryukichi; Igata, Nao;
Yamamoto, Kazuhiro; Kojima, Satoshi.
Journal of Molecular Catalysis A-
Chemical, 2010, 321, 71-76. (&FHiA)

Construction of the Adamantane Core of
Plukenetione-Type Polycyclic
Polyprenylated Acylphloroglucinols.
Takagi, Ryukichi; Inoue, Yuta; Ohkata,
Katsuo.

J. Org. Chem. 2008, 73, 9320-9325. (#&
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