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1P-28 14:19 2P-28 14:19
1P-29 14:21 2P-29 14:21
1P-30 14:23 2P-30 14:23
1P-31 14:25 2P-31 14:25
1P-32 14:27 2P-32 14:27
1P-33 14:29 2P-33 14:29
1P-34 14:31 2P-34 14:31
1P-35 14:33 2P-35 14:33
1P-36 14:35




W L LLTT LTIV ATV s 1009005000004 W‘Q

§ Graphical Abstract §

%‘IM LRI 0000042402404 //'W//AM

9004



Day 1 (July 16]

Time-saving, cost-effective, totally efficient ¢ o
R'COM o R’R‘N;’ or

condensations directed for process chemistry

Yoo Tanabe (]

Department of Chemistry, School of Science and
Technology, Kwansei Gakuin University

RISH (10e2) N"NMe
d .

R‘
o :
R‘J\,coﬁ’ Taci- NONMe.uoH B g
L R|j\(°°)"’
R

()

R*“CORY  TICla-BuN
,°°’ —_— coR?

R'coc R

R'COR? or
R'CONR'R® o
R'COSR?

TsCl

—_—

{

TsCi- N"NMe -EWN (5). OTs

N*NMe
-/

@
LIPS
CoR’  Crows R’OQR’

e

emine

Complete Switch of Product Selectivity in Asymmetric
Reaction with Two Chiral Organocatalysts from a

Common Chiral Source
Keiji Nakayama

Process Technology Research Laboratories, %t
Daiichi-Sankyo Co.,LTD. 2R, YSHsomes
I-3
high selectivity and high yield!

Selective Cross-Coupling Reactions Catalyzed by Iron

pine yeet™ ArX + ArMgX vy Ar-Ar'
Masaharu Nakamura cat. Fe
International Research Center for Elements Science, Institute cat. ligand
for Chemical Research, Kyoto University RX + ArMgX - ~ RAr

I-4

NaBH, /cHecy 7—-
BOH

New Possibility for Design of Catalysis
w Possibility g y M
Tohru Yamada H ,,A?
Department of Chemistry, Keio University [':{cli ',I‘-;.;ih'
_ci
e

I-5

Novel Recycling System Utilizing New Polymer-Gel Catalysts
in Organic Synthesis
Shiro Ikegami, Teikyo University

Several kinds of PAG-POM catalysts were newly designed and prepared.
Their successful applications to organic synthesis are also discussed.

~CH,~CH){ CHy-CHY—
¢=0 &0
NH NH

(Eom ),

+
(CizHsNMe, | 5,
PAG-POM Catalyst

PAG: PNIPAAm Copolymer Gel
POM: Polyoxometalate




1P-01

CH OH
COOEt COOEt

CPME which can contribute to process

shortening and green chemistry NHBOC  4M HCLCPME,

x Z---
F

Kiyoshi Watanabe 1 2 (1%)

Specialty Chemicals Division, ZEON CORPORATION

1P-02 |

High Yielding and Three “One-Pot” Synthesis of (-)-Oseltamivir

OHayato Ishikawa, Takaki Suzuki, Yujiro Hayashi* g e (P o
o M, OTMS 02 (COE o:g,cozﬂ
(o] —
Department of Industrial Chemistry, Faculty of .~ no, EE"%:BTOQE! oo HBVOL? : w
Engineering, Tokyo University of Science ot operaton” 0% “anapotspersion ¢y etarive 1)

total yield 57%
1P-03 |
Direct Oxidative Conversion of Alcohols, Amines, and I, or DIH, aq. NH3
Alkyl Halides into Nitriles with Molecular Iodine and R-CH,X 50°C R-CN

1,3-Diiodo-5,5-dimethylhydantoin in aq. Ammonia X = OH. Cl. Br. |

o . R = CgHs, p-CICsHz, p-OoNCeHa, p-CH3CoHa,
Shinpei lida, Ryosuke Ohmura, and Hideo Togo* p-CH30CgH,, PhCH,CH,, PhCH,CH,CH,

Graduare School of Science, Chiba University PhCH;CH,CH,CHa, HORC(CHa)g, CH3(CHa)1o.

1-naphthyl, 2-thienyl, 3-indolyl, etc.
1P-04 I

Urea Derivative Synthesis from Secondary Amines BN B | CO,DMF (100mL) O,
ul + Hy + =
Using Carbon Monoxide and Sulfur under Mild Conditions  200mmal t. 100 mm:“ MPa.20%C.2¢h en

100 mmol
Takumi Mizuno*, Takeo Nakai, Masatoshi Mihara
. . - . . BuMeNC(O)NH—< irm
Organic Materials Research Division, Osaka Municipal Technical
|
Research Institute, 1-6-50, Morinomiya, Joto-ku, Osaka, 536-8553, Japan 79% (21.8 g)

1P-05 |

Process R&D of 2-Iodoxybenzenesulfonic Acid (IBS)-catalyzed Oxidation of Alcohols

|
Noriaki Nagahama*', Masami Kozawa', /(;E
SO3K (1mol%)
Shigeo Nakamura', Kazuaki Ishihara’ OH  powdered Oxone(0.6-0.8mol eq) O
1 2 o o
'Nissan Chemical Industries, Ltd., “Nagoya University R™ 'R®  MeCN, 70°C, 2h R?




1P-06 |

Highly Efficient Catalytic Synthesis of jj)\ + RMaX cat. Zn(l) HO R
Alcohols with Grignard Reagents R!” “R2 9 R'” "R2
Manabu Hatano, Tomokazu Mizuno, Orie Ito, 0

Shinji Suzuki, Kazuaki Ishihara* 1+ Rugel cat. Zn(ll)* HO R
Graduate School of Engineering, Nagoya University R'" "R2 Zn(OMe), R'*"R2

1P-07 |

| Crystal, L I 5.0% €¢,0.0980 g

recrystallization”
Preferential Enrichment of Amino Acids ‘

[Crystal,D]  [Solution.L |
2.5% ee, 0.0482¢

Sekai Iwama, Rui Tamura*, Masahiro Horiguchi, Hiroki Takahashi, Hirohito Tsue

1]
) ) L 13.2%ee, 00388 g
Graduate School of Human & Environmental Studies, Kyoto University .
Conditions: “H;0/ ELOH (v/iv=1/4, 40 mL),

25°C, 2 days; ®removal of the solevent by

cvaporation.
1P-08 |
Development of Asymmetric Aziridination Using Proline Derivatives
Neri Sasaki*. Hiromi Arai, Naomi Sugaya. Kazuishi 0 D_;gh 0
) Boc., .0Ts ~N OTES
Makino. Yasumasa Hamada | H + N H Boc—N“\’ H
Graduate School of Pharmaceutical Sciences, Chiba R Na,CO; or NaOAc R
University R=H, alkyl, ary! CHCl up to 99% ee
( 1p.0a |
1P-09
ili . . H6-NH-CO-CH2-CH2- H
Silica Gel for the Separation of A cid Substances 03 6-NH-CO-CH2-CH2-C00
Kazunori Nobuhara,* Mistuhiro Kamimura, Takako Umenobu ({COOH Silica Gel)
New Product Development Group, Fuji Silysia Chemical Ltd. C3H6-0-CH2-CH(OH)-CH2'SOSH
(SOsH Silica Gel)

1P-10 |

Synthesis of 1,2-Benzisothiazoles with A
Hydoxylamine-O-sulfonic acid @\/&R 1) KOH R ﬁ @\A\
Masao Shimizu,*" Shusuke Suzuki,? Wataru Ando,"” Takeo Konakahara® $~G-NMe, 2) HCI SH s'N
1) National Institute of Advanced Industrial Science and Technology (AIST); | © 1) KOH, 2) HOSA 1‘

2) Faculty of Science and Technology, Tokyo University of Science
HOSA = Hydroxylamine- O-sulfonic acid




)

1P-11

An Efficient and Environmentally-benign
Synthesis of Heterocyclic Compounds Using Me, OH (polymen{_)-PPhy)AUOTI - Me

o R\ (Au: 0.5 mol%) m\
Cationic Gold Catalysts OH (CHg),Ph_toluene, o7 ~(CH)Ph

Masahiro Egi*, Kenji Azechi, Shuji Akai recyclability of the catalyst
1%194%; 2" 93%; 37 86%; 4'" 95%

School of Pharmaceutical Sciences, University of Shizuoka

1P-12 |

. . . 0o O Phosphate Buffer
Esterification of Polyols in Water (Part II) HO"";—(‘ol-L Nao-Fog ALy, 0129
Yuusaku Yokoyama*, Risa Maeda, Hidemasa Hikawa, 050 MeO 1,60 min
Hiroaki Okuno, Shusuke Fujioka B2O™"—("OH Bz0”"/—¢"0Bz
Faculty of Pharmaceutical Sciences, Toho University O)QO v °)<?
55% 3%

1P-13 I

Industrial Scale Application of Umicore’s
Leading Edge Catalysts & Technologies

Yoshiaki Horiguchi*

Precious Metals Chemistry

Umicore Japan KK.

Umicore CX31 Umicore M2 Chiralyst™

1P-14 \

First Enantioselective Synthesis of (R)-Convolutamydine (_>)°L ?\‘s,/o e
B and E with N-(Heteroarenesulfonyl)prolinamides ﬁﬂnﬂ \@ . oH
0

HO, .
Noriyuki Hara*, Shuichi Nakamura, Norio Shibata, Takeshi Toru m° O mornhie  NaBH.CN mo
Graduate School of Engineering Nagoya Institute of Technology Y N THF.m  aceticadd y N

1a Convolutamydine E derivati
up to 92% ee

1P-15 |

Organocatalytic Enantioselective Aza-Friedel-Crafts Alkylation of Pyrroles with

op

N-(Heteroarenesulfonyl)imines

- q'l.'.o"’\u . é? catatym (10 morw) Os’w)\& -~
Yuki Sakurai*, Hiroki Nakashima, Shuichi Nakamura, Norio Shibata, Takeshi Toru e " o::“
100 { ‘ o
Department of Frontier Materials, Graduate School of Engineering, Cﬁf&“’ e MSE& gz’v ;
Nagoya Institute of Technology e o g




1P-16 |

Chemoselective Transesterification Reaction Catalyzed by rs
a Tetranuclear Zinc Cluster and Amine Additive Effects : 30
Yusuke Maegawa®*, Takanori Iwasaki, Yukiko, Hayashi, Takashi Ohshima, Kazushi Mashima F’c‘(le'cfio
Department of Chemistry, Graduate School of Engineering Science, Osaka University FiC g,ano z’"~°o CF3
] 1
ZnOCOCF;)s0 (cat.) o__o
JOL +  HoR? amine addlgl ve (cat.) i Higher Yield \C?;
R “OMe iPr0, reflux R Sorz With Amine Additive Zn (OCOCF )0

1P-17 I

Optimization of drying process in scale-up manufacturing for Erythromycin A derivative
Kaichiro Koyama#*, Hitoshi Shimizu, Shinichi Ebihara

Synthetic Technology Research Dept., Chugai Pharmaceutical & Co., Ltd. & 1\

1P-18 |

Synthesis of Porphyrin Mesoporous-Silica and the application
Akinari Umemoto,*“ Yoshifumi Maegawa,” Norihiro Mizashita,** Shingo °"°'O's'

Kitazato,” Toshiyuki Kamei,** Takao Tani,> Shinji Inagaki, b« Toyoshi ‘i\lnn BFy08, 000
Shimada,*¢ i
“Department of Chemical Engineering, Nara National College of si: -;{;

Technology, *Toyota Central R&D Laboratories, Inc., and “CREST, JST.

1P-19 |
Aerobic Visible Light-Oxidation of Alcohol with Anthraquinone hv (VIS), O,
NorihiroTada*, Hiroaki Ookubo, Tsuyoshi Miura, Akichika Itoh OH AQN (cat.) o
Gifu Pharmaceutical University R™ R EtOAc R™ R

1P-20 \
Aerobic Photo-oxidative Synthesis of Methyl Esters Directly s, hv

. cat. CBry

from Methyl Aromatics Ar—Me Ar—CO,Me

Akichika Itoh*, Shin-ichi Hirashima, Norihiro Tada, Tsuyoshi Miura MeOH up to 93% yield

Gifu Pharmaceutical University




1P-21 \

for Large Scale Production

Process Chemistry Labs., Astellas Pharma Inc.

Process Research of an Antiplatelet Agent ASP1645

Toshiyuki Sugimori,* Makoto Kasai, Norio Hashimoto

1P-22 l

with chiral copper catalyst

Asymmetric benzoylation of DL-a-hydroxyphosphonates

BzCl (0.5 equiv)
(%K m&’&%‘%‘&‘" iv)
OH base (1.0 oquiv) o 0Bz
RA OEt solvent,0°Ctort, 12h

~OEt
o 0,
Atsushi Moriyama*, Yosuke Demizu, Masami Kuriyama, Osamu Onomura, Cu)% svaltt‘x,ezas
i Ph up
Graduate School of Biomedical Sciences, Nagasaki University R P-BOX
1P-23 l
X
[e] O OH
Efficient Search Method for Catalyst from Libraries “ ?,;?ﬁ: - d
Lsabvent .ot AN
toward Establishing Synthetic Process with Safety o, 0 %P
-Ss O HN"TPh
Nobuyuki Mase, Fumiya Shibagaki,* Fujie Tanaka, Kunihiko Takabe " j\’n. [ Bt ) )k)\Q
. . . o — 2 (AR} W
Shizuoka University
fluorescence “OFF" fluorescence "ON™

1P-24 |

Kunihiko Takabe

Shizuoka University.

Synthesis of Optical Active Lactones by Organocatalytic Aldol
Reaction of Cycloalkanone with Aqueous Formaldehyde
o} o]
Nobuyuki Mase, Naoyasu Noshiro,* Azusa Inoue, Yasuhiro Kawano, {b . 9 (30 moi%) ap
o N )

OH O
OH
NH,
, SN
1,4-dioxane (1 M) OH
25°C, 48-96 h "
1ad 2 3a-d
(n=14) (n = 1-4, up to 97% ee)

1P-25 |

and Masaru Mitsuda

Kaneka Corporation

Tatsuyoshi Tanaka*, Tatsuya Honda, Kazumi Okuro,

Novel Synthetic Process of Natural Ceramide via anti-Selective Asymmetric Dynamic Kinetic Resolution

H
O,Et O,Et
015"'31/&/6 B CuHst Y T
Ceramide 2

Cy7H3 H




1P-26 '
R,
Heterogeneous Larock indole synthesis catalysted by palladium on carbon g,
: ¢ Qhioalt Meard 10% PA/C (5 mol %! N
Azusa Tsutsui*, Satoka Aoyagi, Shigeki Mori, C(' + R, NiDAc ((5 cqgiv) )= +TsR
Tomohiro Maegawa, Yasunari Monguchi, Hironao Sajiki NHTS 3 iy NMP, Ar, 120°C \2
R
Gifu Pharmaceutical University N '
s
1P-27 l
A Heterogenous Stille Coupling Using Palladium on Charcoal
Y & é"’s’%éfs&'}“,??;’ o
. . A . R ; )
Yuki Yabe*, Yuki Fujita, Tomohiro Macgawa, |—C>—<M6 R Sn(n?u); P o O A R—@—(m
Yasunari Monguchi, Hironao Sajiki e 0, S,
» R= Me—=— Ph—==— M,C=CHCH, |l:,)—— @—
Laboratory of Organic Chemistry, Gifu Pharmaceutical University. ©%) 83%) ©0%) ©@% (5%
1P-28 l
10% Pd/C (10 mol%), O, (balloon) 0
Diketone syntheses from alkynes using Pd/C catalyst . __ . . AR
DMSO, 120°C, 24 h Ar I
Masato Takubo,* Sigeki Mori, Takayoshi Yanase, Tomohiro Maegawa, Yasunari Monguchi, Hironao Sajiki
Laboratory of Organic Chemistry, Gifu Pharmaceutical University
1P-29 I
N H Bn ®
. . By NN B Ba A~ L_CN
A Practical and Efficient Synthesis of trans-3,4- Pn/<? == No~en m{m,.% } —
Disubstituted Pyrrolidine via an Aziridinium lon Intermediate Regioisomer o
A - . Ph, N Ph,
Atsushi Ohigashi*, Takashi Kikuchi N )c,\/ zn\/\cu NaHMDS L_S Z_{s:em
. — N !
Process Chemistry Labs, Astellas Pharma Inc. a gn -
1P-30 I
Practical Selective Monohysrolysis of 0 1) THF or CHaCI\:/Hao
; . .. aqueous base, 0°C
Dialkyl Malonates and Their Derivatives -
T g . RO OR > RO OH
Satomi Niwayama,* Hanjoung Cho 2) H3
Department of Chemistry and Biochemistry, Box 41061, R= Me Et Pr
Texas Tech University, Lubbock, Texas, 79409-1071. U.S.A. R'=H, Me, Ph




1P-31

Preparation of Indoles by Intramolcular Cyclization of

Mohamed Soliman MohamedAhmed, Hideyuki Noguchi*, Keiji Mori,
Takahiko Akiyama

s & . // AgNO; (2 mol%)
o-Alkynylaniline Catalyzed by Silver Nitrate —_— mﬂ
NH, THF, 60 °C N

R

H
70~90% yield

1P-32

Aerobic Oxidation of Alcohols using AZADOs
Yusuke Sasano*, Masatoshi Shibuya, Yuji Osada,

Masaki Tomizawa, Yoshiharu Iwabuchi OH

.
N-O

5-F-AZADO (1 - 3 mol%)

NaNO, (10 mol%) o

Synthesis Research Dept., Nissan Chemical Industries, Ltd.

Graduate School of Pharmaceutical Sciences, Tohoku University Ry Rz AcOH, Air (balloon), rt Ri Rz
1P-33
Aerobic Oxidation of Alcohols using AZADO for ZJ 0
i A N,
Industrial manufacturing i Svo 5
Taichi Nakazawa*, Masami Kozawa A AcOH(200mol%)/NaNO(40mol%) A
0,(0.1MPa) 4hr, 98%conv.

MeCN, r.t.

1P-34

Oxidation of Imine to Amide by the Pinnick Conditions

Graduate School of Pharmaceutical Sciences, Kyoto University

Yoshida. Sakyo-ku. Kyoto 606-8501. Japan

Ken-ichi Yamada, Magdi A. Mohamed. Kiyoshi Tomioka* @ NaClOz, NaHzPOs
2zN THF, -BuOH, or dioxane NH

o 0
rt, 5-15 min 95-98%

1P-35

Development of Hydrogen-Oxygen Reaction by Microreactor

AIST, KAST", The University of Tokyo™

Tomoya Inoue*, Kenichiro Ohtaki, Yoshikuni Kikutani®, Koichi Sato, E_’_‘:'""--_--'

fire .=
Satoshi Hamakawa, Kazuma Mawatari’, Fujio Mizukami, Takehiko Kitamori*** 600“"‘.‘;"1—. 05

5wi% Pd/Al,0,
H, + O, — H,0,

> -5wt% H,0,
aqueous solution
” Soln

- =<+ 50um




1P-36 i

(SFC)

CPI Company, Daicel Chemical Industries, LTD.

Chiral separation using Supercritical Fiuid Chromatography

Kenichiro Miyazawa*, Takeshi Ishiguro, Kazuyuki Akita

OoH Column :CHIRALCEL® OD
) oW | Sample :Guaifencsin
@ A Mobile phase  : COVEthano] = §0/20
o~ Fowmte  : 60g/min
Back pressure 1S MPa
Injection : 460 mL (200 mg/mL)
Temperature  : 25 degC
J s Detection : 290 am
%e.c. yield[%)
R 99.0 94.9
1min 50sec S 98.8 98.8
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I-6
R
=0
Ozonolysis in Manufacturing Process N HO
Haruo Koike R ‘03 R —B\R' :’:H. or Hy/Pt R¥ou
Nichia Pharmaceutical Industries LTD. L %
~ st
8
L
I-7
Process Development of Chiral cis-1-Aminoindan-2-ol in Industrial Scale
Yoshio Igarashi* OH 4,50, NHz
A K Co. Ltd Ay B HO2 s MeCN //\/> on
Tama K. ogyo Co. Ltd. 7 —— J—=Br
B B N~ ;ﬂ’é’[' X100 o/ DCB &
, 60 °C 60 C
(90%) (77%)
I-8
22
(8]
\/\‘(GH
Efficient Synthesis of Maxacalcitol, the Vitamin D3 Analogue
)
Exhibiting Low Calcemic Activity .
Hitoshi Shimizu HO' oM
Synthetic Technology Research Department, Chugai Pharmaceutical Co., Ltd. 1a,25-dihydroxy-22-0xavitamin Dy
maxacaicitol
I-9
MaO
Process Research on a Novel Anticancer Drug E7389 (Eribulin mesylate) [ _\/\ T/\/
Katsuya Tagami + MsOH
Kashima Process Research, API Research Laboratories, Eisai Co., Ltd. )’é
22 Sunayama, Kamisu-shi, Ibaraki, 314-0255, Japan \ ——
k-tagami@hhc.eisai.co.jp 7/ E7389
, (eribulin mesylate)
I-10

Mechanism and Control of Polymorph and Quasi-Polymorph Appearance in
Crystallization of Organic Compounds

Hiroshi Ooshima*

Graduate School of Engineering, Osaka City University




I-11 \

About recent solvent recycling -Mainly Japanese,China in the center of the topic-
Yasuhito Kawase

Nippon Refine Co., Ltd.




2P-01 |

Jeffrey W, Sherman. Ph.D
Head — Asia-Pacific Business Development and Advanced Technology Development

METTLER TOLEDO AutoChem, Inc.

in situ Reaction Analysis of Synthetic Organic Reaction Systems Using Mid-IR Spectroscopy

2P-02 \

Substrate Specificity and Synthetic Application

R
R4
of Bacillus epoxide hydrolase \O\/ o
P y o< B.subtilis
Maki Sakamoto*, Ken-ichi Shimizu, Manabu Hamada, (racemic) epoxide
Toshinori Higashi, Mitsuru Shoji, Takeshi Sugai Ry =H, CHy, CO,CH;  p¥diclase
R2 =H, CH3

Faculty of Pharmacy, Keio University

R
2 Ry OH
O AN OH
R, R o
o K]

2P-03 l

Concise Synthesis of Various Peptides with Fluorous Mixture Ph
Synthesis: Synthesis of Fluorous FMOC Reagents and Ph HN-(
Separation of Protected Dipeptides HN O CO.Me

Yuya Sugiyama*, Masaki Takeda, Takayuki Shioiri, Masato Matsugi R O'*O

Faculty of Agriculture, Meijo University Q‘

R __retention time (HPLC)
H 2.1 min

CzH4C3F7 5.8 min
CQH4C4F9 18.3 min
C2H4C6F13 34.8 min

R

Condition: FluoroFiash ™ column

g
2P-04 |

Yasushi Kawase'*, Takehiro Yamagishi', Teruo Kutsuma', Tadashi Kataoka?, Kimio

R=NH,
Ueda®, Hideki Kanno®, Takeo Iwakuma®, Tadashi Nakata®, Tsutomu Yokomatsu' ’
"“Tokyo University of Pharmacy & Life Science. 2Yokohama College of Pharmacy.

*Junsei Chemical Co., LTD. *Tokyo University of Science.

Reductive alkylation of a-amino acid and hydrazine derivatives with picoline boranes

R’j\Rz R

2P-05 I

Process Development of a Chiral Intermediate for
OH

EtMgBr

Yutaka Kitagawa*, Kazuo Kubota P 2Tl

h

Process Technology Research Laboratories, Daiichisankyo Co., Ltd.

TR 3 N NH, HBoc
Quinolones as Antibiotics (3= L_S om@es (co,
N N N -
) 1

\ N
P H




)

2P-06
Substrate 5% RWC, H, (1 atm) Substrate-dn
D;0, 50°C-80°C, 24 h
Ru/C-catalyzed o -position selective H-D exchange of amines NH, ﬂ 97D
Yuta Fujiwara*, Takayuki Ando, Tomohiro Maegawa, ;’SN\/ NJ g%\/\ Ny~
9 9% 96 VB%DD
Yasunari Monguchi and Hironao Sajiki 93 97 97
Laboratory of Organic Chemistry, Gifu Pharmaceutical University H, COOH D9 1 HOOC D
2
2P-07 .
Efficient Oxidation of alcohols using ruthenium on carbon ' ;
A R ) R
. s . . R R2—
Takayoshi Yanase*, Shigeki Mori, Masato Takubo, Kazuya Makida, A g’:m‘ﬁm;‘) #
Satoka Aoyagi, Tomohiro Maegawa, Yasunari Monguchi, Hironao Sajiki s : Su~gy Toluene, 50 °C or 70 °C " @/Mo
Laboratory of Organic chemistry, Gifu Pharmaceutical University
R!= H, Alkyl, aryl
R2a NO,, Cl, Me, thienyl, pyridyl
R3= H, NOy

2P-08 l

Synthetic studies on PPARa agonist, NS-220

Masaru Tanaka,*' Tetsuji Harabe,' Tomiyoshi Aoki,?

Takatoshi Matsumoto,’ Takayuki Shioiri*

“?Nippon Shinyaku Co., Ltd. *Tohoku University ‘Meijo University

e atiieass
Me

2 \ >,002H

LK

2P-09 \

selective hydrolysis
Takatoshi Matsumoto,”' Tetsuji. Harabe,” Takayuki. Shioiri®
'IMRAM Tohoku Univ., 2Nippon Shiyaku Co., Ltd., *Meijo

R °>,002Me H °>,002Me
In silico screening of 1,3-dioxane derivatives for the H g K R G ey

trans

Screening target compounds with various
functional groups for selective hydrolysis
Univ. in silico

2P-10 \

Development of Green Oxidation Reactions Catalyzed by
Recyclable Tetranuclear Vanadium Complex

Shintaro Kodama*, Akihiro Nomoto, Michio Ueshima, Akiya Ogawa
Graduate School of Engineering, Osaka Prefecture University.

CH
D)‘ cal for2 Oﬁ
X o, (1.0 MPa)
vanadium catalysts
gasaitas °"?
vqnnp»c), G)g*z; °(V0h(hmcl.




2P-11 |

The continuous lithium-halogen exchange reaction using a microreactor system

Masahide Kobayashi*, Hironori Onishi, Nachiro Kuri
Yi T 1shi, INaohiro Kuriyama > on “
YMC Co., Ltd. n-BuLi Y Ph
°
Microreactor System

2P-12 I

Asymmetric synthesis of chiral ethers via chiral functionalized carbanions

Keisuke Tomohara*, Tomoyuki Yoshimura, Takeo Kawabata

Institute for Chemical Research, X Base (X OE n
Kyoto University ) :o ; *(Iﬂk
o Universi -
g L \ l/ Z CO,Et

R 0" CO,Et

n=1,2 up to 99% ee
2P-13 |
Highly Active Heterogeneous Palladium Catalyst o 10% P/HP20 o
Supported on a Polystyrene-type Polymer ©/\)koan Ha (bafloon) @/\)LOH
Yasunari Monguchi'*, Koichi Endo’, Yuki Fujita', Keita Sakai’, MaOH,
Shinobu Takao?, Masatoshi Yoshimura®, Yukio Takagi?, Takayuki 10% Pd/HP20

. . - POCIH,0 =\ /=
Ando', Tomohiro Maegawa', Hironao Sajiki' O—Br + B(OH), 304120 O—O
O_ T G S/

'Gifu Pharmaceutical University, *N.E. Chemcat Corporation

2P-14 I

Chemoselective hydrogenation using heterogeneous Reducible Irreducible
i -CO;Bn -OBn Ar-X
palladium catalysts supported on the synthetic zeolite olefin wn
acetylene R-CN Ar-CN N-Cbz

Tohru Takahashi*, Tomohiro Maegawa, Yasunari Monguchi, Hironao Sajiki

* el . 0
Laboratory of Organic Chemistry, Gifu Pharmaceutical University azide PN

2P-15 I

[e] 1 mol% Cat., H, (5 MPa)

An Efficient Synthesis of Chiral Alcohols via Catalytic R \HJ\ : -
. T OMe  1hR80°C 16h T on
Hydrogen Reduction of Esters X -
Ph_{ H,
Osamu Ogata*, Yasunori Ino, Wataru Kuriyama, Takaji Matsumoto cat C”\i/“]/ Fh
AN, S
Corporate Research & Development Division, Takasago International Corporation. Ph/.',.,"-m':]: o




2P-16 I

G30s0,” G3

. . . i . AN NS (1 mol%)
Dihydroxylation of Olefins Using Dendritic Osmium Catalyst INMoI OH
Ken-ichi Fujita, Taku Ainoya,* Teruhisa Tsuchimoto, Hiroyuki Yasuda Ph CHZCN-H,0 Ph o

. t Recycle
National Institute of Advanced Industrial Science and Technology (AIST) CH, 1st  98%
G3: CHz'Q 2nd  97%
School of Science and Technology, Meiji University CHy 3d 96%
3 by reprecipitation
2P-17 I
Development of the methodology for the stereoselective ) o
construction of bis-THF unit and its application to synthesis = ’\O—\o T et R 0%
of the bioactive natural proeduct Dm::w:m R T
Hiromichi Fujioka ", Tomohiro Oki "*, Kenji Nakahara ", iemedan
Tatsuya Hayashi ", Yasuyuki Kita ? °
~0

") Graduate School of Pharmaceutical Scieneces, Osaka University SV BN (W ) N S
2 : ) . i o " e T YT e

College of Pharmaceutical Sciences, Ritsumeikan University cistrans bis-THF OH  OH L ma P

2P-18 l

The study of chemical reaction monitoring for active ingriedent by MIR-ATR
fiber probe

Daisuke Sasakura*, Moriatsu Ueda

Bruker Optics K.K.

2P-19 |

Construction of three consecutive asymmetric BuN "'\g"“ gHO

centers Ti-Claisen-Aldol domino reaction o - = "‘W

Yoshikazu Masuyama,* Syogo Nakazawa, Akihiro R~ 0-8% o-s°¢ O

Tanaka, Ryohei Nagase, Yoo Tanabe + bl

?epartmem‘ of Chemfshy. .S:choo{ of Sr‘:ience and o \;Y;: 0-5°C-n o R‘w O
echnology. Kwansei Gakuin University - mmn'

2P-20 |

Stereccomplementary preparation for C'Zr"' ".;rn,
o,B-trisubstituted (E)- and (Z)-a,B-unsaturated .~ . T L bw
esters utilizing highly stereoselective enol tosylations . e one_coRi| (o)  (Gesconing)

of a-formylesters, followed by cross couplings HCO Mo (TCianon g "
Hiroshi Nishikado,* Hidefumi Nakatsuji, Kanako Ueno, Yoo T comt 'Ll/coza’
Tanabe Department of Chemistry, School of Science and — ok R'

Technology, Kwansei Gakuin University
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Carbon Nanofiber-Supported Rhodium Nanoparticles

as Efficient Catalyst for Arene Hydrogenation H, (10 atm) .

Yukihiro Motoyama*, Mikihiro Takasaki, Hideo Nagashima RO/H\ oG, _5:%':'_"- RO/H 0
ane

Institute for Materials Chemistry and Engineering, nt

Graduate School of Engineering Sciences, Kyushu University

2P-22 \

Process Development of Novel Pyridine Derivatives for DPP-4 Inhibitors -

Satoshi Matsumura*, Hideya Mizufune, Takahiro Konishi, Misayo Sera, e N
Ho
Hiroyuki Tawada AzONH,
cll MeOH- MePh g:wm

Chemical Development Laboratories, CMC center,

Takeda Pharmaceutical Company Limited j\f"‘ . R,IL,R» + RUCHO ¢ NHOA: — R,Uc,,
R

2P-23 |
General, robust, and sterescomplementary preparation of [Py og(on» Vj\rﬂi
B-ketoester enol phosphates using (RO),POCl- N-methyl- o-s%¢.1h R \CQR,
imidazole agents and its application to the stereoretentive R-J‘\rcm’ —
synthesis of (E)- or (Z)- a,B-unsaturated esters couplings ARoUG . ooR) ¥ cor
Hiroshi Hori,* Mami Morimoto, Hidefumi Nakatsuji, Yoo Tanabe 7 st R,,lﬁ,cqa' - R‘)Y
Department of Chemistry, School of Science and Technology, R ®
Kwansei Gakuin University
2P-24 |
Development of very mild and highly selective 1N HCI OH

OH
deprotection method of methylene acetals o TMSOTf or TESOTS o ROH

. e g as . 2,2"-bipyridyl sat. K;,CO3 aq.
Hiromichi Fujioka, Kento Senami*, Ozora Kubo, o)
A CHiCh R~ OTES
Yutaka Minamitsuji, Tomohiro Maecgawa
) R : acid labile groups MeOH OMOM

Graduate School of Pharmaceutical Sciences, Osaka University R OH

2P-25 |

Process Reserch on Synthesis of Two-ring Heterocyclic DPP-4 Inhibitors

ol

I
%

o,
;l
4

v
using Transition Metal-Catalyzed Cross-Coupling Reaction ) ’ a
Misayo Sera*, Makoto Yamashita, Yujiro Ono, Takashi Tabata, Eigo Muto, r} .

. " ES" 5y, S -
Takashi Ohuchi, Kazuo Tsukamura, Hiroyuki Tawada 3 %J’o g =1L, g: .

Chemical Development Laboratories, CMC center, Takeda Pharmaceutical Company Limited
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Design and Development of Immobilized-LIPOzyme Membrane Module

Hiroshi Umakoshi'*, Hiroyuki Sugaya®, Toshinori Shimanouchi’, Ryoichi Kuboi'
1 A A . Membrane Module
Grad. Sch. Eng. Sci., Osaka University

? Spec. Mat. Res. Lab. TORAY Industries Inc. Mainea e Moduié

Immobilized-Liposome "3

8

it e
b
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2P-27

Crystallization Phenomena of Amyloidgenic Proteins on Lipid Membranes

Toshinori Shimanouchi*, NAoya Shimauchi, Ryo Ohnishi, Hiroshi Umakoshi,
Ryoichi Kuboi
Grad. Sch. Eng. Sci., Osaka University

Af monomer Nucleation/
Growth

.-p"ﬂg M2 i
RO

Lipid Membrane

Fibril

2P-28 l

Development of Enantioselective Domino Reactions Using
Organocatalyst
Shinobu Takizawa*, Naohito Inoue, Hiroaki Sasai

The Institute of Scientific and Industrial Research (ISIR), Osaka University

Products
Q 0
H l NTs *
"1,@ ‘NTS
S
S
CO,Me
tetrahydropyridine isoindoline

2P-29

Chromatographic Property of TOYOPEARL Immobilized with
Novel Thiazole Ligand BAT-192 for Therapeutic Antibodies
Toshinobu Toyoshima*, Hitoshi Kakidani, Fumio Okisaki,

Harutaka Yagame, Ohno Ryuta

Tokyo Research Center, Tosoh Tosoh Corp./ Sagami Chemical Research Center

Me
H N O
ONN\/\/E;»\NJ\@OE':
B OMe

TOYOPERAL BAT-192

2P-30 I

Enzymatic production of deoxyribonucleoside by multi-step process
"Nobuyuki Horinouchi*, *Jun Ogawa, 'Kenzo Yokozeki, 'Sakayu Shimizu
' Grad. Sch. of Agri.. Kyoto Univ.

? Res. Div. Microb. Sci., Kyoto Univ.

Fructose-
1,6-diphosphate

|

'
2-Deoxyribose Glyceraldehyde
5-phosphate 3-phosphate

! Acetaldehyde

2-Deoxyribose
1-phosphate

Glucose ——

Deoxyribonucleoside

Nucleobase
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Efficient Synthesis of 3,4-Unsaturated Sialic
Acid Derivatives using Ferrier Reaction

Kiyoshi Ikeda,** Mai Ohba.” Masayuki Sato®

of

AcQ

AcHN

‘Department Pharmaceutical ~ Sciences,  Hiroshima

International University, "School of Pharmaceutical Sciences,

University of Shizuoka

eoh how
DBU Ac A
AgOT or -
ClCCN-CH,Cl, H NH  pg(cH,CN)(BF,),
b s, paateai=l coMe
o,
= oM sew acdf M oseen A
AcHN s
1 1) Ph,S0, Tr,0, TTBP 2
2) ROH
3
26-53%

2P-32

Efficient structure analysis for unknown impurities

Hiroshi Ohe*, Yumi Asai, Takashi Kajima, Naoki Asakawa

Analytical Development Research, API Research Laboratories, Eisai

using column switching techniques

Co., Ltd..

LC-3

2P-33

of Absolute Configuration of Aromatic Primary Alcohols
Akihisa Matsumoto, Takatoshi Matsumoto, Mitsuhiro Takeshita,
Masataka Watanabe, Yoshinori Inoue*, Tsutomu Kumagai

Dept. Materials Sci., The Univ. Shiga Prefecture Institute of
Multidisciplinary Res. for Advanced Materials, Tohoku Univ.
Tohoku Pharm. Univ. Dept. Materials Sci., The Univ. Shiga
Prefecture

The Remote Recognition of Asymmetric Carbon and Determination

X
Y\o.eu:. OH
A

Me
MeO. COOH

L

(R)}-MaNP acid

lEnzymr: or (R)-MaNP acid

|

2P-34

Utilizing Tonic Polyacrylamide Based Polymer Gel

School of Pharmaceutical Sciences, Kinki University

Development of Recyclable Solid-Phase Catalysts for Green Oxidation

Hiromi Hamamoto*, Naoko Sakaguchi, Rino Nakajima, Yasuyoshi Miki

l 0s0#™ or RuO;

New Solid Phase Catalyst
for Green Oxidation

2P-35

Dehydration process by hydrophilic zeolite membrane

AIST, Nihon University”

Yoshimichi Kiyozumi, Tomoya Inoue*, Yasuhisa Hasegawa, Takako Nagase

]

Yuta Nemoto', Toshikazu Nishide”, Satoshi Hamakawa, Fujio Mizukami
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Time-saving, cost-effective, totally efficient condensations directed for process chemistry

Yoo Tanabe
Department of Chemistry, School of Science and Technology, Kwansei Gakuin University
2-1 Gakuen Sanda 669-1337, Japan

tanabe@kwansei.ac jp

Condensation reactions such as esterification, amide formation, sulfonylation, silylation, and Ti-Claisen
condensation have been developed to be directed for process chemistry. (i) TsCl — N-methylimidazole
(NMI)-mediated direct esterification, amide formation, thioesterification between acids and alcohols, amines, and
thiols, respectively (ii) Crossed Ti-Claisen condensation between esters and acid chlorides (or acids) and
Ti-mediated formylation of esters with HCO,CHj. (iii) General, robust, and stereocomplemantary preparation of

(E)- and (Z)-B-ketoester enol tosylates as efficient stereoretentive cross coupling partners.

TuAMEEERERTAIHEERR, BICT ML « AVR=AERGERICERRTHS. [EM
55, BNAH, BrA)] 2EBEa 7 e LT, RAKOBWREELBET. BRIGKT, 2
TEMTHER, L1bLHEE  REEZERLEREAZERTI LV IARFETHS.

1. IsCl —HAFNASHT—)L (INI) BEFZBWNSIRTIE - 7S Fik - FAIX T
(0 N STFvit)

ZEREZFTIEELRPERYDERICBWVT, ZhETEL OHHEGARNBER ShARARIL
FIZEK2FE % L TE /. total-costeffective 270t X{LFEBHFEL LT TsCl-NMI E&FBERLE!
. NMIABHCIAIE LTHARUVERE TsCl &L TRABEADAZ EITHAEL, KRVTNMI A Ts
ERL v FTARIETEEET ATV E=ULEBRERTIENEA L M THB.

B, M7 PrNEt REDT IV 2B HCl FlE 5L, v FP—PRTELICHBRSHE<ENS
ISKENRAI>LRY, TCl #REFECMZIAFENRTERICRVBEESALLEZ<ENS S >,

RZOH or
~ R?RONH or — s
1 TsCl, NoMe RZSH (1.0eq.) R'COR" or
R'CO,H ———» | R'CO,Ts —— R'CON¥NMe » { R'CONR?R®or
(1.0eq)  amine + A g "OTs R'COSR?
amine « HCI

2. ZEH Ti-Claisen S (-7 i)
IRATND a-fLTD C-7T I NMETH D Claisen MAIZERER L, EXNHHBERRIETHS.




RERBEEEIIISHER LY, BEHR LN TV, Ti(Zr)-Claisen fESIXBRISHE<ENS 5 >, BEA
FREBRRIGH<ENS D>, TRETRRIN TR - EREVFISEAEICLEZ<ENS H >,
ZIZTH NMI 25, RRTEZ Y K& NMI BT AT B0 AEEPRIEZERT 3 ANRL
FChHd. REBFREAMETS LEBL TRRLA LTS, ZLOBRENKEFETE DN, FEITA
i, T hr=AANKRoARRETIERICHERATE AT, REEELRESERRS.

R* cocl
RZACO R3 )\ 0 P e N ' o
10 eq‘z TiCly- BusN N\:JNMi » )J\rCOzR3 . TiCly - ProNEt B COuEt
R’C:OCI . R Q by ©
4 = v
1.0 eq. jl)\ i cl )j\/\cozEt N\=JNMe
R "NT NMe
\—/
%i&, ﬁﬂ)‘ FNT AT VAT HCOzCH3 ’i’ﬂ;}% I®5 a-FN HCO,Me o] 2
. . A~ R
UMEE RH L | SRR T, FRICIESIES, & K7 OOR oo 0%
= » N - R
HBREFSERERBEVPZVOFTALRRBELV LS. (R" = alkyl, ary)

(R? = Me, n-Bu, allyl)
3. RLEKRZNIE: B-F FIRATFIDIGHTEHLT/ —ILES
MeEovarhyFY I T~DER
TNHaAa—LVOBEANVK=NVLORBRE LT, B-7 FZ AT ADIMEHTEHT ) —/V b VL%

FL? . BERAHFHEEELBRTSZ LT, TsCl-NMI-EtN R TidE E BRE, TsCl-NMI-
LiIOH R TiiE Z BRAICETTS. ZZTHLNMILIE, AAVKR=U AT E=0 AFEEFEIEEE
KL, %HTHD. o E- BIR Z= )=V b F— M, BaDr7aRhy 7Y IRk (8
KRB - RE - EH) OREEL L TIIER2RERETETTS.

TSCI- N”NMe -E6N (). OTs &M R® ,
o L R1 N R‘I)\rR H
1)k‘/°°2R3 ~ g CoR  Cruss COR® | Ts-NNMe
R L TsCl - N\=’NMe- LiIOH OTs couplings R e/ o

- R1)\(°°2R3

NABE=LFY 75— MEICHAREE - @€ - BEERE WD, 700y 7Y I RISOERIC
VW, ZORERT )NV T F~OREPEEND. ZOFEREEENS I >, FEILR
M TCAFESRRIGHOER<ENS ) >, RUF by 7TRIE:025°C TITAZ<BEMNS ) >, &k
BROLZZBLIUONEEBHRA L 7 4 VERITKREEERBETH Y, Userfriendly e L THFFTE 5.

References

(1) a) Wakasugi, K.; lida, A.; Misaki, T.; Nishii, Y.; Tanabe, Y. Adv. Synth. Catal. 2003, 345, 1209.
Commentary Article. b) Unpublished.  (2) a) Misaki, T.; Nagase, R.; Matsumoto, K.; Tanabe, Y. J. Am.
Chem. Soc. 2005, 127, 2854. b) Unpublished. (3) Nakatuji, H.; Ueno K.; Misaki T.; Tanabe Y. Org. Lert.
2008, 10,2131. Selected as SYNFACTS.
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Complete Switch of Product Selectivity in Asymmetric Reaction with Two Different Chiral
Organocatalysts from a Common Chiral Source

Keiji Nakayama
Process Technology Research Laboratories, Daiichi-Sankyo Co.,LTD.
1-12-1, Shinomiya, Hiratsuka, Kanagawa, Japan
nakayama.keiji.xr@daiichisankyo.co.jp

A convenient synthesis of two new organocatalysts, which are easily derived from one common chiral
source 1, with the unique cis-diamine structure and an application yielding both enantiomeric aldol or
Mannich adducts depending on the catalyst is presented. Our strategy is very valuable from a practical view

point, because synthesis of both enantiomers is available in pharmaceutical development.

AEEES FREIIBEADERY FOATHRLBREZEVERE THITI B0, TF. 8
RAOICHERRNLZINTVERBO—DTH. AEAES TRERIEZ 70220 Bith
535 &, FORECHEZD, RELSLBOLENBNIERENS, EFITHNNBZAETERIE
THb. (6> T, FHABS FREOBRBIITO A7 I A MUBEIIBWTAY v M52 KM
FP, JAMEBEBICKELFETHAREND D, ZITRLIEA) DHIVAMEEZBRFE T L,
TRICRTEIB VAT I A2 BLUBZTY 1 L .

/O.\\NHTf C,b,a ,O\\NHZ alb'c ,\\NHZ
EtO,C “NH, EtO,C “"NHBoc Et0,C” : “'NHTf
1 2

3
Reagents and conditions: (a) MsOH(2.0 eq), CH3CN; (b)Tf,0(1.2 eq), Et3N(1.5 eq), CH,Cly; Pd/C, Hy, MeOH

it 2 BLUY 313, HBOREFED S KB, EHHMERAAL v FLIZOHDILEWMTH S,
o TINS ZDODARIC K D EVWARENFEIINE, —DOFRFREZEICLTHLF>FF<
—ZEDRITB I ENREE LD, ZOEKIE. EEGRAFBOLSICHEILF > FAY—2ED 2T
5 ENERINBBICIIIEBICHED RS ERERD, TIT, RAFINSABICBALTYIVE
—NWRIEEXRFI—IRIEEL. TORT v IV EFEL =,

EHZN T IV R—IV K hAOFE

AR ERRS O EREETHTVIR—IKIGICERLEE A, 87K THF FTRIGIEA A

—XITHETL. BNREMDET O FBRE, S5ICBEVWIT FARBIRETT IV K=V k%




BAf, &l M 2. 3 WEXBT SF—T N K- AMEREVKEROIF > F 4T —Td

o7,
OH catalyst 3 catalyst 2
- _(Gmo%) é J\O (5 mol%)
| X
2% aq THF, rt aq THF, rt
(2R, 1'S)-isomer (2S, 1'R)-isomer
>90:10dr >90:10dr
up to 99% ee up to 99% ee

e, LOORVY )2 E p hORYXTILFE RTTIN K=V RIEZETo = BATH. BNER
HTHRIF > FAT—2EDFFEBIEITRIILE. LALAERS, PIVR=ILT Ty —%2FDih
DFEHETNTE RICEELZBA, Sl 2 TREVEBREZE5X D00, M 3iIcBF37 IV R—
WATIEDRIREMET Lz, CORPEXRBITRKRHFAZIToRETA, A 3OAIIVEE, T4
DHiE 4 NERITURVTHD L 2REL =,

catalyst 2

&*CL o8 El
anti-5a-b syn-5a-b
THF-H,O
+ H _
room
R temp.

R =NO,, 5a:yield =99 %, anti / syn =98/ 2, 93% ee
= CF;, 5b : yield =92 %, anti/ syn =90/ 10, 95% ee

o o o OH
2 : R
catalyst 3 :
«L::]WNH (5 mol%) R R
Et0,C 2 ‘MsOH anti-6a-b syn-6a-b
4
R =NO,, 6a: yield =96 %, anti / syn=9515, 96% ee

= CF3, 6b :yield =90 %, anti / syn =86/ 14, 65% ee

catalyst 4
| R=CF;, 6b : yield = 84%, anti | syn =928, 91%ee )

(5 mol%)

—RiZ, 7OV CROMBETIR 7O Y ) D ERBETETINR—IRBEDST AT LA, TF
CFFMBREOHEIIRETH S, —FH. FMBiI5. 6 ARMAFDOT N 2REETBT7IN K-
RIS OBR R 2 vThE & 9 DR EEZF T2 I EAEAL &,

LB, FEEDOT I R—IVRIGIZBIT S Scope & Limitation. FHEALEZ R W RIDHEHBOELE,
W =y EIENDREASLHETRMN L., —HIZ@BL THERN,

HEE . ARG ORFEMITIL. EHERXRZRERNAMBZE - HIREOA YIS > MIRICE D ERS
NE=HOTHYD, ZZIZHBEELET,

References
1) Nakayama, K., Maruoka, K. J. Am. Chem. Soc. 2008, 130, 17666 — 17667
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Selective Cross-Coupling Reactions Catalyzed by Iron

Masaharu Nakamura
International Research Center for Elements Science, Institute for Chemical Research, Kyoto University,
Uji, Kyoto 611-0011, Japan
masaharu@scl.kyoto-u.ac.jp

Despite the recent significant progress in the field of the iron-catalyzed organic transformations, it has still
remained as a challenge to establish general methods to control the reactivity and selectivity of reactive
organoiron species. In particular, iron-catalyzed C-C bond formations using organometallic nucleophiles
need truly effective ligand systems to achieve efficient and selective synthesis. In this presentation, we will
report some new combinations of iron-salts and ligands, which can catalyze cross-couplings in a highly

controlled manner.

JaAB YT ) IRIEOMEE LT, EAVWDIEVWITAT 4 TIREH L HOTIERW,
yauAhyFY v IERBEROWER L 2o EA- ER-Corriu RIGDEWEDATE, 1971 FIiZ
J.K.Kochi HAEKRIZ LB 7 0 h v 7Y v FRISE RKELFRFBICHERE LTERLTND .
40 SRR TN -4, SO THRERALEE GHEME, KEE, EBREAWN) &, SMERLT
IO, BREABUCEEZED TVWAIORBRRTHS . ABETIE, ZOK D REMED
BEAENLEI/0R By YU IRIBELT, ET7V—=AIaR by T Y IRIGE T LA
vraRA TV TRIERPLICE 2 ODRGEDHERRELRETS.

HHRFET V=L AMOEEHIZ OV THD THATHILBIIRNA I N, EFHIHEOLE
IIZFOERIRMBARFECEESEN/HML TS, ZhFE TICRBEN R HERORIETHRE
T U —ABRRIEE, /T Y0 AIC X BEFRF VERICH & FEHRREFAL OMA- T
v Y IRIETHAS. ZOLEIRETIV—AIaRA v 7)) U TRISIZRWT, @il 7Y
v LB L ORR 7 4 BRI ICR A CEMEA 3d BT, FICEAfgE LTRIAL, &6
12, AR YERIEHIORDYIZ Grignard RIGHIZA WS Z LB TENITKBAERIZE LG
FELRDZEDBMHTED. Bxld7 vikgkE x~TatA4 7V v 7 A~ (NHC) BEALF SIPr

Biaryl Cross-Coupling

Pr ™
FeF, (or3) (3 mol%) - Nr_—\N L
R =\ R? SIPr (9mol%) R/~ — R? =)
up to 98% yield SiP

T. Hatakeyama et al., J. Am. Chem. Soc., 129, 9844 (2007).
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ERME LT 52 L THix OFEFIR Grignard ISAI Lo b7V —néoraRhy 7)o 7
RIEA, BERONOBIECTEITTA I L # R LAY BeSSLSKIIDTEFATE RF—F
To X afhiitl L-3A13, Grignard RISRIDFRED o 7Y U TIENFEERME 220, MR 7
ML F L2 TIa R Ay 7 ) I OBREBRINICAET S, DX 327 k14
DRISHED RIS T TR = TN, asV R o SRTE Ll E L7V —A s
AR TV IRIETHEND ZE2RERBLAZDOT, HETRINTS.

BAEIC LD 70 R Dy PV TRICDRROFEIL, ~aF ALT7 A FALEREFHE LK
IEHEBRNICEITTSZ L THD. FaiZLAl, BRIBEOCT I VEALF (TMEDA) Z#HmM¥ 5
Z L THEE Grignard RIGHI L FE—BRBLIUOE _HZO X fbTAFLEDIQRB v TY v
FRIEMERMICET T L #RHELBEL TR ?, BalRlZR>TY 7 Y —A$k(11)- TMEDA
WA RIREBLLT, STINMBHEO S L D5 EkE 2BRB L TRISHETTHZ LB
Melpot= . EfER D v 7Y o FRIETIE, Grignard RISAID” slow addition” &i@FIE®D
TMEDA DEMIZ L - T, TMEDA D3RP LI DMAET DI L &, 87— FEEVAERT D Z L 2BV
TWBEEZLNS. KNMBLBRBOCT IV LMEROFRRT 4 VEIFICEL TRITET
THREZAD, AN T2 LV BEEETHFL—bRR 7 4 VENFREDTHE Z L2 R
L= % B 7 v EBRENTZT V- AVEBRIERID 7 a X5 7Y IRUSIZR LT HENR &
BuEE525. FUOMNRIEHEOREXBIRRLT, SPLCEEEELZAL, M OBALVRESR
5 & 9 2B F (Spin-control-intended o-phenylenediphosphine; SciOPP) #BH¥ L 7= =5, *
DEFSEEITRmVEEEBWVERNZ R L. BETIIRSKEA L A & 4 5 Grignard ISHILAA
DORERERN=2 R Py FY IRIEOGBATHTFETHS.

Haloalkane Coupling 1
FeCl; (5 moi%) 7\
O_X +  ArMgBr TMEDA (1.5 equiv) C/_ Ar MeN  NMe,
slow addition! up to 99% yield TMEDA
X=Cl,Br, | M. Nakamura, E. Nakamura et al., J. Am. Chem. Soc., 126, 3686 (2004).
Haloalkane Coupling 2 cat. FeCly/DPPB2 or
—\_F, cat FeCly(dppbz),
FOR-X 4+ uz,,»_@ (3-5 moi%) FoR _@Fn
——— Ph,?  PPh
X=Cl. B, | 69-93% yield \ s
"Zn" = ZnBr, ZnAr or ZnCH,TMS; n = 1-3 T. Hatakeyama et al,, Chem. Commun., 1216 (2009)
Haloalkane Coupling 3

Bu Bu
[3,5-('Bu),]SclOPP-FeCl, Q
. (0.5-3 mol%) Bu Bu
C/—X +  ArMgBr Q Ar |sa Nee” .y
slow addition! up to 99% yield LA
[ ]
Bu Bu

X=Cl,Br, |

[3.5-(Bu),]SciOPP+FeCl,

M. Nakamura et al,, PCT/JP2009/54588
References and notes: (1) Tamura, M.; Kochi, J. K.J. Am. Chem. Soc. 1971, 93, 1487-1489. (2) Czaplik, W. M.; Mayer,
M.. Cvengros, J.: von Wangelin, A. J. ChemSusChem. 2009, 2, 396—417. (3) Nakamura, M.; Matsuo, K.; lto, S.;
Nakamura E. J. Am. Chem. Soc. 2004, 126, 3686-3687. Nakamura, M ; Ito, S.; Matsuo, K.; Nakamura, E. Synlett, 2005,
1794-1798. (4) WM RFESEM L EBERTKE RIEHR &L DIFBHEDHREK TH 5. Noda, D.; Sunada, Y.;
Hatakeyama, T.: Nakamura, M.; Nagashima, H. J. Am. Chem. Soc. 2009, 13/, 6078-6079. (5) Hatakeyama, T.; Kondo,
Y.; Fujiwara, Y.; Takaya, H.; Ito, S.; Nakamura, E.; Nakamura, M. Chem. Comm. 2009, 1216-1218. F £t 1Eif - BILEK
K - MRIRHE - (%A 2008-174021. PCT/IP2009/54588, HHEAA : FUHL K%
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New Possibility for Design of Catalysis

Tohru Yamada
Department of Chemistry, Keio University
3-14-1, Hiyoshi, Kohoku-ku, Yokohama 223-8522 Japan
yamada@chem.keio.ac.jp

The key reactive intermediate of the borohydride reduction catalyzed by ketoiminatocobalt complexes was
proposed to be the dichloromethyl-cobalt-hydride with a sodium cation based on experimental and
theoretical studies. It was revealed that chloroform was not the solvent, but the reactant to activate the
cobalt complex catalyst. For the catalytic enantioselective borohydride reduction, the theoretical simulation
of various axial groups in Co complex catalysts predicted that the Co—carbene complexes could be employed
as efficient catalysts. The newly designed complexes generated from the Co complex and methyl
diazoacetate made it possible to catalyze the enantioselective borohydride reduction in a halogen-free
solvent.

EHSEE - BIEME - BRINMSE RSO REIZ. IThE TERFRICESSATERNZRROK
BOEBVELICLYITbh T, BETIE, avyPa—F—oiTEilioERORE L LTRIG
BB D BERMEN - IS PREOS EERTICESE AEAIICHEEMELRIFTI L bAMREL 22
Doodhd, AEETIE, BeOWEF—LBMBICHELZMRENRERoe FY FETREO
BT IC RS &, Hif- 2R ORBRZRERCE > TEBORISRICBIT 2EHKO 0 7
Y — iR L= FHIZ SV TR T 5,

NeZEEM A b A ST b MEEIE, e OV R=VALEHDOKRFILFRTVRT FY U AICE
BEBILRSICBW TSRS L LTERL, NaBH, /crcl,

LEEEOr Ry e A3 - o, B-REFIANLKR= E1OH
MEBBmD LRHIET BE2RT A a—N - T 3 /’Q}ﬂa

Vo AR N R =ML BICER VT T o F AER \
HTEHRAETH D, Fio, flfio— FEMNS/C NaBHz(OEt)(oJ;))

ETEBETICET AR EERALO RSB cat %Q
BENTNBY, UL, BT rFHaRg / S
EBEOEDICIE, 7oahLARRELTEIE Neoh~
BUATHS S LNMEE ShTak, BxET ' Fheol s
Fu7=/)rORETIEZ B RV LR TR ';{ﬁéﬂ A//

ce CRIGT BE2 /T N —ABBLRBDIT NNy

%L, THRE 7213 b BTz v F R 3§f§%§? N\
PEIZIZ & A PBRIE RV, BlE, EBRFIEL S 9 OH
EREOREAT &M B D T RSO R 6 | o o
soaRATELBRBEHETIIRS AN ME Highly enantioselective

o EMHE{CICEERER AP ->TWNBHIZ & Fig. 1. Catalytic cycle of enantioselective borohydride reduction
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Bbhhot-?, ZORETIXEEMEOHARKIZ, E FY FBITAZERIES L, BHbioKE
GBICELT B, LR OEAEKRDFAB-MSARY M AEARXTT 4 TE— FCRIELIEE 25, 5
EOFFREITOE— 7 BEAIh-—F, EHKFERUVRBTAICL WV RERICEALEEZD
BEST TIIHFRE9TOE— 7 BiER L, HFE698D ' — 7 BBl Z OBEEORIBIT R~
7Mbb as KBRS HARMBERBABR S, BxEERLLTa\Lbe Y
RBER L LBERENT, S OICHMRRNOMBRE, FABMSARY M THFRBLIOE—
7HbBRINE, EERGBEOCC-MSHOTNOHMBOY /uaa XA 7 U RHENEZ 0, 7
DRV LMIBARE LTET TR RGIBETAIZE L RBRENT, Juar/LA0ERRICS
WTRET LR, a2V MERLIZIZEE, TRLbLMERD 7 ocufm VA 2AWATEITT, 2
o rRVABEFEREOARFNETCELENRELND Z EBbhotz, ThbDZ M, KIS
FREEEL LT oof L AICHETAY 7o A FA-a\v bk R Rk (5F&81) BER
LTWAIENRFHENDS, 62, KBEFVRILEVMOR I FA L DHRIZHOVTHRE L= L
A, 750 r—TNERFEIEREEZNOT MY DAL F A 2R
ELEBEHAVVNEIT AN S TAXRATUVE=U LR IFF L T 3K
FAUVFBTALZHAVWEREICIE, FEREBRELLLIETT32LA
by, TVAVERIFA L BEROICKIGHE - BIREZALEES
TEERWELE, TRNLOERFRICESE, Y/upAFi-an
IMbhE RY FEERRTALVERBRIFA LV EZRVAATEENEMES
BETHBLHEEL, —OBEXAVTEERBEKEICLA AR FY
FEXRIGOBBET EITo R, BBREXSENICHATES#H
%73;‘?% anco Flgure 2. Model structure of )

the reactive intermediate.
TORRNS, ook hiias)r MEEREBEOEME{LRIE UTHE
AT31-bLATHIPBERIIVEL LW I B3I 5, EE, ZJuosLlAMEAREOE
BERNLAELZA, ERMICIITHFEREP 7 oo RV AORMES 250 FMEKICK L5 Y&
BEFRATIHAPFEROBHREREGVDN, a/0L bz L TLOYEE THL LTHARFI
BB EINDZLBbhrolz, TOXIIZ, Z70aRmL LR EDOEREF® 2o LSt u s
AEIRIE AR ZE 330 FEERFEIZ S LT SIEEARBERMT AT, 2o X F)0-
asbe RY FRBEREREND 2D, B4 b EOREFEReE FY FETHERXH,
7aa RNV LAUNADBEBIROBHERHAL, RIEROHEEL O L, Ebi, PZupR
F-arN MEERD, DT VBB ATANLRABENZIAL L BREOBE L BT Ao L
EBL, BEERLBEEEZAVWTY 7T VBB AT ANLHARENZ I AR blExy KIGELERE
Lt B Roe FU MERRGZREMICHEITLIEEER, Yoo A F-a0 MERICE ARG
LRROBBIRENBE O, TZTEREIC, MEBRONRERMES M 2T ha L MRl
BOCTVEBT AT NVTAEL, BNtV UEkafiil 3385 ae FY FEEEG
ERLIE D, BEIT% ceDARFINBTHIGT DNEBME 2B T LI —ARBNELREY, =0
HERIZ, BRFTBEETARIGROBRIIC L - TERER N N0 F U7 ) —BHRZER SN &
ZEWRL, MERISHRFCH LW TEELZRBRTIHOTH S,

31 AR

1) T. Nagata, K. Yorozu, T. Yamada, and T. Mukaiyama, Angew. Chem. Int. Ed. Engl. 1995, 34,2145-2147; T. Yamada, T. Nagata,
K. D. Sugi, K. Yorozu, T. Ikeno, Y. Ohtsuka, D. Miyazaki, and T. Mukaiyama, Chem. Eur. J. 2003, 9, 4485-4509.

2) I. Iwakura, M. Hatanaka, A. Kokura, H. Teraoka, T. Ikeno, and T. Yamada, Chem. Asian J. 2006, 1, 656-663.

3) T. Ikeno, I. Iwakura, A. Shibahara, M. Hatanaka, A. Kokura, S. Tanaka, T. Nagata, and T. Yamada, Chem. Lezt. 2007, 36,

738-739.
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Novel Recycling System Utilizing New Polymer-Gel Catalysts in Organic Synthesis

Shiro Ikegami, Teikyo University

A new concept in the design of polymer-bound heterogeneous catalysts is challenging topics for modern
organic  synthesis.  Poly(N-isopropylacrylamide)[PNIPAAm]-based polymers have intrinsically
temperature-responsive behavior and undergo thermally reversible changes between water-soluble and
-insoluble states. In the course of our research on the utilization of PNIPAAm as a catalyst support material,
PNIPAAm-bound catalyst was found to be useful in the development of recyclable systems. Our success of
PNIPA Am-bound polyoxometalate catalysts and their effective utilization will be discussed.

E, BBILFOMERT7 74 7 I AN0O8ERL, BEEL, BE, 4. LHELFOFTEFICE
{PET A LS ICRBICoN, BEELOBE, FIIREHOREEDESNRIIEEZTRE~D
RBERBALIN, BERABILEOSBETHLZ Y= I XA Y —DHENES EENIHFKRIZR -
T&h, ZOXOIRERML, BEIEFIAO R EREN - flfER
SROBRABERGELE RoT W5, EMAMEZEAVS RS {cH—cr
A OEIR E BHAZ THRICT5AARTETHY ., B 1D mo
Be DESFLAEDOERYCE DI AEZ B S & - EEME
NE SN, ZOIEAMAERITOATE, LarLiedb, EHE PNIPAAmM
BRBEE P B RS . — R CBEAE DR — RARERCRS & b, & L PobVisopropylacrylamide
DOFEMEMET T 22 EMNEL, WML TEWVWEERE2FDS B oREIAS R ERME LR 5
PR E RRETH S, |

RYWN—AY7FabeArT7Z YALT7 I F) (PNIPAAm: Poly (Misopropylacrylamide) 3R/ 72 H
HBSEME D FTHY . HNBOBEECIISELTEOS - BUKEEBIELT S NREIREH) %
AHLTWS, ZOPNIPAMmEHZEAR L THES T, EBETHAEZRL, MRICT S LBKMESL
RTEWIKREa=— I MEERTRY ~—Th b, TORY ~—%EKRERE L EFAAREET
FLORERZRET2FLEEL TREEMEZ, HleR ) YA 7V BRISRPBRERERI-OTE
ZIZHBIT B,

x BNFICARLESFRERIZY v h—a2=y b, BCEAICLY 7o Y v h—a
=y e ERTAHAHEESELZEARL LT, BAFVEIZERY %Y A Z L— b (polyoxometalate)
RERENOHERINDMERTH D




| PNIPAAmM unitH Linker unitl -and/or- |Cross-Linker unitH Catalyst unit |

~CH,~CH}—+ CH,~CH)— 4 CH~CHY— CHy-CHY—F CHp~CHY— |

Cc=0 Cc=0 Cc=0 Cc=0 C=0

| I | |
H POM NH NH '

NH N ( anion )n (N\ ( ggg’r“ )n
+ + t [}

B (C12Hzs)NMe, | 5, | (C12H25)NMe, iR
PAG-POM PAGCL-POM

®(Z.Linker % Cross Linker units iZfXb > TV 2V H U FELTEATIELARETDH B,
1) BEREVATACHRBESh 3B 7l

B b EAR 2 PAG-POM Rl & LT POM 7 =4 2 8543 PW,,0,° Th 5 i@ (b Ak FE K % Bk
#Fl & LTallyl alcohol DZRF MR 2BJ{T I D= ba  ~DBIERBEHIZETT S, ZOK
IERIIRISIRE 60CTRINVEBORISHE LY = ) — VR BRANVR VBN L ORILEEES
WHBIENRTED, B, RIGREZ 0CICETF2 Lo Yas URISEBPEBEINRT Va—1L0
B EDBEIT LY PR INR UV BARBRBTROND, ZO/ET M v — KR OERHEEBE)
PEREWMEL THVWD L BT IVENMIETEIT P ~BHICEREND, £/, PIMT =
#R A% SiRu (H,0) W, 05" DFREE I TBHP ZEELHIE L TR VAN OB{LRBARILRISHER SN B,

AT A (PAG-POM) 2 KRBT B 1=DIZT P A > L7z PAGCL-POM BUfh# ., Ru0,"Z#EA L/
FRELIIER LA L L CEBER AT ABERTREL 2%, — BTNV I—NVDTNTE RRANK VEBE~DEE
b, Bio7 =/ —NEOH 7YV IRISHBAREL 2o T,

T HBERISIZEICKBER TITV, EORS 2ER-FRIAOTMHEE LER L TV 3,
2) Ay PV UI/RISEFIAIh S BYFRk

TOESICEHM LRV Cross-Linker IZ7 Vv E=U LA F 2 ETrESETPOM %2 OH I2F
LR E LTIERY %, Claisen-Schmidt IS, nitrile-Aldol UK. BEE{LKFEK L OHEAE
b¥ Tz ) v OZRFALBRBEHIEITT S,

PNIPAAm & U v U H v bR B HEAMIZ PACL, 2 S S B B0 FREIIED TEVIEE %
R, $AR-E SR B AHeck RIS T 5 @ IEMEARYE (TON: 100 TLAE) & A2 o7z,

(2, PAGCL-POM H!fh C Pd(0Ac), ZHAFr S ¥ 7-fbilix, WO THKRHHIFIZ, LE 2 BOK
A CTRBERISICOFIATTRETH 5, T 5 RISIHKEE SR TIT 5 F03 0 TRl O BI-F
FIRALES THD, BxIIZOBROMBIZRT L Ionic Polymer—Gel R L L& FHiF T3,
sksfeofeskeskseskskok ke skskskok sk skskok sk sk ok sk sk skokskskok sk ok sk sk ok
BEXW : BA. ML, HEABILFEHEE. 66 (No.3), 205 (2009); S. Tkegami & H. Hamamoto,
Chem. Revs., 109 (No.2), 583 (2009).

=31 -



-6 ({BFFHER)

g a8 53 Y VB{LERG

AESELTE (BK) /M FER
Ozonolysis in Manufacturing Process

Haruo Koike
Nichia Pharmaceutical Industries LTD.
224-20, Ebisuno, Hiraishi, Kawauchi-cho, Tokushima, 771-0132, Japan

haruo-koike@nichia-yakuhin.com

Every organic chemist must be able to recognize the usefulness of ozonolysis in organic synthesis. However,
the less information on the methodology for scale-up as well as the large-size equipments leads the chemists
to avoid ozonolysis in manufacturing. The key to make success in scaling up of ozonolysis safely is to
manage to conduct it under the following conditions. 1) The ozone concentration in oxygen should be lower
than 10 vole%, 2) the solvent vapor concentration in the head space of the reactor should be kept below the
lower flammability limit (LFL) , and 3) the removal of risk for ignition by static electricity.

AV VB OV TIIERLFEER DTN THLHS>TVA LR S, LA L, ENRIERRETITI
7523 L _ADESRTOETH- T, 1000L DIEBRREEEZE, 100kg 27— TUIEELE
MERET DLV EXETLEAEDABMLRWERS, Y VB ERETICEUORIE 21T
3 Y S B EE-1ITRT, ERTHREIT0s, Mn, Pb, I EWFTNHEENHE, BE
EMNBIZAHEOINBZFEEND T, ERBICBITHERZ AR THITHFE 8, KEREL
1B LBEEYNE R MHAENVBET, EILELI bRV, —F, AV UBETEPREDAE
= N CREET, 18y NRIET, IVRUVEE, TATER (b)), Tra—ARkE &

PNCRELBRTAILICLY, BHBECENMERDIILNTE S,
R

y HO'. °
3 R\k—;)\ NaBHy or Hy/Pt g
: ~ N\—oH

€28

R
& PB(OAc) or NalOs N\=0

OH OH
AL}
4 o =
R\,—OKHR g0
o FR
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¥ EXLBEICBWNT, TATFTE FHAIWRERYT b 2RET2HEITEVR, IR,
TRAFI, NTA FRENLRETRESIE. R-2IXF7TLIIZ, I TARVIITIRN,

MH X,

RGH,OH RX
DMSO/ | DMS/CL,
(GOCI), | /Ex-N
TEMPO/ Me
NeoGI
DMFetc RMeX
RCHO u
@2

TEMPO Bl 72 i3 L &% 5 783, bhbhOBRTIX, 74Tk FTEEET, —HEOICBLS
NIBIERBDO AN R LB E DREERLETH o7, Swern B L ¥ | Corey—Kim BR{L D AR
BITEM, HEBRH R L Me,S DERABKLETHY ., WThb TEhITETIZV,

T, UEDE Iz, BEIZRE LVEBMLFEBETHEA Y VRRILER, RTy—AT v 7iZidgd
DEERVETHD, 27T, B—IZ, EALFTY=FBLUOAY = FRBRETHFREEOHHILED
<hHBH,. B-3DLdIc, FEREOIVR=VFF Y FETAVa—ATHIF vy 7L, in-situ
THEBMEERTV XV E Fal—F% ¥ NICERT S Z EBBATH S,

m>=<: méi;&iw HeC
HC Hg Ho m? :
Ozonide
03 l (MeU)aP
— or
>=0 I I NaHS0,
-L m); /0- ——’
Inert Solvent HC R—O—H HC

Molozonide Carbony|
Oxide

®-3

$ . RSRIRED 3ER, OTRY (RERRY), OXRy (BF). O@FKAR (7)Y
VAL AREEOKE) RETEENIRTHY., O/ Z0LOBREBRE (10 VOLYLA L)
TIHBRELOTWVED

1) REXEZAY L OBBFOREL I0VOLEATIZ L, 2) FEOBETRAREUT TRIGS
W, 3) EDEETTRTERL, Y UEA ) AV T LU WE S egRE L, BET
DEA - EHEEITD B, BEREETHRE - ETREERITI ZLBLETH D,
KBEBETIE. AV VEBLOERBHIZVL OMRBA L, TOFAEER~T, ERaERET 0
B RICAY VB L ERAAL Z LERELIZVY,

Alkoxyhydroperoxide
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Process Development of Chiral cis-1-Aminoindan-2-ol in Industrial Scale

Yoshio Igarashi*
Tama Kagaku Kogyo Co. Ltd.
29, Shin-machi, Yashio-shi, Saitama, 340-0807, Japan
yoshio_igarashi@tamakagaku.co.jp

Process development of chiral cis-1-Aminoindan-2-ol, which is important starting material of HIV proteinase
inhibitor (Indinavir), will be presented.

(1) Eco-friendly synthetic method of trans-2-Bromoindan-1-ol as starting material using HBr-H,O, system.
(2) Efficient process for the preparation of racemic cis-1-Aminoindan-2-ol using Ritter reaction.

(3) Utilization of cis-2-Bromo-1-acetamidoindan (by-product of Ritter reaction) for preparation of racemic
cis-1- Aminoindan-2-ol.

(IS2R— 1 =TI )AvH# v —2—F—=N (1) BZA XV ANAZADTaTT—ERERTHD
AL vPFEL (2) OHBEEER25FITMEEHTHDN (B1), =/ AOREZBIET S
WEHN, KBRICBRESN3 2 RERBIER I DI, 1 2RI BETE S TEHT
EADHEERRARTH o, ZHE T, TEIKOELhEPLIIBRRD,

@
Ph
L @ (ﬁ/\nﬁ HO OH
RN Y O 0P “HOn O
. X
(1S.2R)1

Indinavir 2

@ PPAFLARRETILFIE
@ 3—F59 FoiEiz& 31, 3-FHRE

X 1

1. FHNE SR e FOREAR

(1S2R) 1%, FSvR—2—TBE—1—AVF /=N @) POHETIAMDFEITHE-S
TSEIEND12ET, ZhEL-EBERECHOTILTRELE, LrLE2RL, K10 MO
(1S2R)-1 PEEIZH LT HICIREL ORERH o7,



2. AREREE
FROBELRETIEDIZTEIERD 1 DERNV— FEZREANIZAREL, M2 F-T L5528

FREtEZ MR LT,

X2
3. FS5vRr=—2—FaEfrFr—1—F—) (4) OPHRGME S0 XOHER
EROSGRHBENRLENIIHREFHOHZ 7R LTERTIDIZ, HEMEL D 42K

BiItETCE 3 o X2HERBLE (H3) .

4. Ritter KIGZRRIGL T EID (1) OFHRBEFEORRE
AR DA REEICHEV, 4 ZHBEYE L T2 Ritter RIBZBRE L7z, RS9 0 %D F5R

FETHEITL, BLTH57EID1IBT7 7T%DORBTH LN (K3) .

5. Ritter RIGDBIEHTHBVA—-TIF (8) DEM{LZEETEITEID (1) DERR
Tahle U2 (4) O Ritter RIGIZBWTiX, YX—73IF 8) %81 0%EIET B, "
VERBRIZLE Y SO 2MDMEERESEAILIEY, FEIDINI T%HDORETELNT (F

3) .
NaBr, H,0, DCB, TBAB

l (97%) |

Br, (0.5 equiv) OH H,SO o
H,0; (0.5 equiv) " MeCN‘1
) ese o -on 2
Triton X-100 DCB
3 (l;t(\)g{l,) 60 C 4 60 C -1 8
(77%) (10%)
& 3

6. E¢¥
TOESITLTKRERERTTREIZRoTI&ED (1) X, L—BARBIZL>T (1S,2R)-1 (X

RA40%) REEh, C—ZBICIZERS 0 hVUERS U PFENL 2) OREBODITHE
Shi-,

BE W
AR o XLEER, T o A ERORE -FHICESREREOL v b, {LERA (2009).
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Efficient Synthesis of Maxacalcitol, the Vitamin D3 Analogue Exhibiting Low Calcemic
Activity

Hitoshi Shimizu
Synthetic Technology Research Department, Drug Engineering Div., Chugai Pharmaceutical Co., Ltd.
5-1, Ukima 5-chome, Kita-ku, Tokyo, 115-8543, Japan
shimizuhts@chugai-pharm.co.jp

Maxacalcitol (1), the 22-oxa-derivative of la, 25-dihydroxyvitamin D3 and used currently as an
antihyperparathyroidism and antipsoriatic drug, has been synthesized in seven chemical steps from
la-hydroxydehydroepiandrosterone on the basis of our previously developed route. The efficient synthesis
of maxacalcitol (1) allowed a multikilogram-scale production employing neither difficult conditions nor
chromatographic purification, having overcome all the difficulties involved in the previous route.

< HF Iy b= DITPAMIECRBOTRE SRR R F RS ETUEER K O iatE
RISHRES - BT A2 HATHHE D RVIERETH S (Figare 1),

1 OFIMAREIBEDBRILIZ L > TESIIBELNDS lo-t FuX I Fe Fexz 7 FrXT
2r@) #HEWEL LTI IBRABTERESNTWS Y, AL Williamson #iZ & 5 22 fiLod
T—T MR FENMCEETH Y . TEDERIERH
BIZBITARS VM, 2 fi=—TFNEESEHHOY
T 10 DR ERIEOREBICH D Z L BAL D
tigot-,

FEJ/RT L= 5 ik, BEMSEMHTIC Michael
RBEEE LTOREFHEDED NN-ZAFALT 7 YN . o

1a,25-dihydroxy-22-oxavitamin Dy 1a,25-dihydroxyvitamin D
7INOERESEBILICLY, BHLTET— 1: mexacalcftl 2: calirio
TNTEEZXED, ROTREAF VTR T L% Figurel
Bkt A LHAEDERSEREXBEATHIZLIZLY, 2BBMNREZT Ry P TITFH Z
LIITERDSTELOD, FEEJ/T N I— NI EZHEEIZERTED XL IITR -7, LarL, FEiER
BEROWNCEY VAEDOREEL W REEZFH /IS ERI L. 22 IO — T VEETERIZ O
THRAEN EEVPLE LR -7 (Scheme 1),




- | o
? 1TesC g
HQ ) daie 1) &-BEN Tesq NaH, /\ir 6 resq \/\IC]:
2) PhyPELSr, 2) M0, NaOH
HO 8K reso

T8SQ T8SO’

MeMgBr,CeCly ICjéj:g O | MeMgBrCeCly  TBSQ V%H | ONBS.ABN 7 ;.on{)ig \/YOH
2)7-eoll|dme
TBSO

Scheme 1

FIT.EZH/RT L= ST B Willamson =—F WALKISIZ & B EEA R RIS OEA %
RHTD, BEREREEZX P27, L L bBaRHORER, BIETL=ABIUED
TRFL N LOREBRESITETL. BB THIET I =—TAFHEE 12 2ERTHIILEER
HU7, Ebic12i3YVFvs bY (-7FN) Ark FU K (L-Selectride) & DRISIZE »Td
ML EBRIREICETT (99.7% selectivity) S HfE9I #5252 L% AH L7 (Scheme2) ¥,

“_OH o “ 0. _o
NaH, sr’\l>< \’ﬁl/ ) \/Y
T8SQ 1 T8SQ L-Selectride TBSQ OH
T8S0 TBSO 850
s 12 ’

Scheme 2

B —T L L =R ¥ ¥ FEOBTHRARD 2 IR*#F—RGESBF (IoKRy b) T,
0w b5 7 44—l LB LICEBRE (99%) TITWEIZ ot R BT Z L AH
¥i, ThOL, ZORATEY VAREOERH L ART 2EFEDOLIB L W) BENBER I,
EDREE 10 2B 5 EAMNRERESEL SN, BiZ 11 O TEAREIZBW T, BB EDLTIC
IRFVBEFBRTAEDICAL 74027 0EE F) AT 3ELBOORENRSTI-Y, =
DEHTIRVIESD L, BERE S I D3 RIEO 2 MICBERFLEAT I o BRI, Tl
HEFHR (ZAXFVREEC=ANEOEFHEEHARMN) L HRMARRE (Fute N U 2&HETS
TRHF L) TEATRUDTERES N, et {¥ED [BiaEH Thol

2B AN
1) H. Shimizu, K. Shimizu, N. Kubodera, T. Mikami, K. Tsuzaki, H. Suwa, K. Harada, A. Hiraide,
M. Shimizu, K. Koyama, Y. Ichikawa, D. Hirasawa, Y. Kito, M. Kobayashi, M. Kigawa, M. Kato,
T. Kozono, H. Tanaka, M. Tanabe, M. Iguchi, M. Yoshida, Org. Process Res. & Develop., 9, 278 (2005).
2) H. Shimizu, K. Shimizu, N. Kubodera, K. Yakushijin, D. A. Horne, Heterocycles, 63, 1335 (2004).
3) H. Shimizu, K. Shimizu, N. Kubodera, K. Yakushijin, D. A. Horne, Tetrahedron Lett., 45, 1347 (2004).
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Process Research on a Novel Anticancer Drug E7389 (Eribulin mesylate)

Katsuya Tagami
Kashima Process Research, API Research Laboratories, Eisai Co., Ltd.
22 Sunayama, Kamisu-shi, Ibaraki, 314-0255, Japan
k-tagami@hhc.eisai.co.jp

E7389, a fully synthetic macrocyclic ketone analog of the right half of a marine natural product halichondrin
B, was discovered at Eisai Research Institute and is now undergoing Phase II-III clinical study as a new
anti-cancer drug candidate. Although the structure of E7389 is substantially simplified relative to the
natural product, the development of this HB analog by total synthesis still represents a significant challenge.
In this talk, the current situation of the production of E7389 drug substance and quality control strategy will
be described.
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7389
Right half analog (eribulin mesylate)
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ABTaRERAETHIILTHD, BRARICERAIN SRR, BER2 GMP BEET CREX
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PN el A

BE

1) UemuraD., Hirata Y. et al., J. Am. Chem. Soc., 107, 4796, 1985.

2) Hirata Y., Uemura D., Pure Appl. Chem., 58, 701, 1986.

3) KishiY,etal., J Am. Chem. Soc., 114, 3162, 1992. b) Kishi Y., et al., U. S. Patent 5338865.

4) Kishi Y, et al., WO 9317690

5) a) YuM. ], etal., Bioorg. Med. Chem. Lett., 10, 1029, 2000. b) Yu M. J,, et al., Bioorg. Med. Chem. Lett.,
14,5547,2004.c) Yu M. J, etal,, ibid, p. 5551.

6) FangF. G, etal.,, WO 2005 118565
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Mechanism and Control of Polymorph and Quasi-Polymorph Appearance in Crystallization
of Organic Compounds

Hiroshi Ooshima*
Graduate School of Engineering, Osaka City University
3-3-138, Sugimoto-cho, Sumiyoshi-ku, Osaka, 558-8585, Japan

ooshima@bioa.eng.osaka-cu.ac.jp

What kind of polymorphs or quasi-polymorphs crystallizes in the crystallization of organic compounds is
predestined before nucleation. Namely, we need to understand the solution structure before nucleation to
realize an appearance of a target (quasi-) polymorph. The most important parameters controlling the
appearance of crystals is the conformation of solute molecules in super-saturated solution and the rate of the
conformation change caused by cooling, addition of poor solvent, etc. In the present report, several
experimental results are introduced to explain the possible mechanism of polymorph or quasi-polymorph
appearance.
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CPME which can Contribute to Process Shortening & Green Chemistry

Kiyoshi Watanabe*
Specialty Chemicals Division,ZEON CORPORATION
1-6-2, Marunouchi, Chiyoda-ku, Tokyo, 100-8246, Japan
kw(@zeon.co.jp

The conventional HCl in dioxane or ethyl acetate solution have many disadvantages; 1) use of toxic
dioxane, 2) dangerous concentration process with ethers, and 3) instability of solvents under acidic
conditions. On the other hand, in CPME system, reaction products can be obtained in high yield by filtration
/ washing because of the low solubility of salt ,the high hydrophobicity of CPME and it’s stability to acidic
media.Solvent unification by the single use of CPME makes a series of unit operations (reaction, work-up,
isolation) simple and short, so CPME can contribute to Green Chemistry.
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4. 3CER
1) Kiyoshi Watanabe, Noriyuki Yamagiwa and Yasuhiro Torisawa,Org. Proc. Res. Dev. 2007, 11, 251.
2) Kiyoshi Watanabe, Naoto Kogoshi,Hideaki Miki and Yasuhiro Torisawa,Synth. Commu., in press.
3) Rty BILE, $5BA2007-63147 [N-H LRV BEKGHOREF ]
4) Masakazu Wakayama and J.A.Ellman,J. Org.Chem,2009,74,2646



1P-02

- FEALZIELOEBNE, 3By FERR

RABEMKFELER
OFRJNIBA - S5ARER « HREBEZRR

High Yielding and Three “One-Pot” Synthesis of (-)-Oseltamivir

OHayato Ishikawa, Takaki Suzuki, Yujiro Hayashi*
Department of Industrial Chemistry, Faculty of Engineering, Tokyo University of Science
1-3 Kagurazaka, Shinjuku-ku, Tokyo 162-8601, Japan
hayashi@ci.kagu.tus.ac.jp

An efficient, enantioselective total synthesis of (—)-oseltamivir has been accomplished, demonstrating the
power of asymmetric reactions catalyzed by diphenylprolinol silyl ether. This synthesis requires a total of
three separate one-pot operations, and one purification via column chromatography. The total yield is 58%.
All the reagents are inexpensive. The metals employed in the present total synthesis are alkali metals (Na, K
and Cs) and non-toxic Zn. No special care need be taken to exclude water or air. Thus, the present procedure
is suitable for large-scale preparation.

AENALZ I ENY VEEE (Roche . Fdh& ; ¥ ITMNIV ANV AEREEL LTHOND A
TNEUPOEHE L LTREBKR TAVLNTWS, BIE, Roche fTiX¥ I 7 VO EEREHT
KREEOFIBEBVTEY ., BA VI PO E LEFEY A VAOFITICHEZ T,
K BREZREEAL— FOBENRE TN TV S, T4, Roche t, 42, Corey HZHIDH & L7EK
ELOMETN—FIZEY (- EALF IEL DNODFRBFLERIBESINA TS b, —F., M
EETIIMAKER LES 7z2=A70Y ) —A Y Y AT —FAMEY BV REA ZVRIE?
EPREL TS, 40, AREEFEREBECRIE L LTHALIZEQ-FEAF IELD)DOE
BREZER LIZOTHRET 5,

Scheme 1. Retrosynthetic Analysis of (—)-Oseltamivir (1)

S d e CozEt 0
O.. O., CHO o N,

CO,Et COQEI
O =1 =
AcHN Y t—BUOzC H ¢ BUOgC

NH No NO
2 '[ { +BUO,CT 02
(-)-Oseitamivir (1) 2 \. Reduction 5
Curtius rearrangement

Scheme 1 IZ WA RERFTT, 1 DLERICBIT 2R PREEL 3 ODERK LI-AEREFTHY
ra~xtr2 L, 20061 ~NIHLRFIUAED Curtius BMRIGIZEA 72 M7 I FEOH
A= PoEOEBTIZEIVERKRER EEX-, Y unF 2 74T R4 t=aT Ay



YSDREZA TN, T INVBZFAL L ZEO%MiEL DALV, TLR—L
FIGROBAKIZ L VB ERHKD EE X,

1D2ERIZEITT. TATE R4 = baTAY L S ODRESA X AVRIEDORBILE T -5
. BMAE L T2 FEL%DOI7uuEEEZMX5E T, EEMI OB TV FABRRMICER L
THEI7NTE RI2E23E#R W L7(Scheme 2), i, 7 a~XH U BRIEED-DD 3
R RE2=y FOBARVCRILEIGIE. V VBT ATV 6 EAVIZB AL FVERISIZ
B A —F— - TEVARIGHEFEHICET L. BN E TR bE2 2517 BILE 2 2B VT,
SH= boEONEREERVREL L TELLED, VT, REEVILAEET. Mz UF
=N A TN EMER. V7 a~F I o BRA~LEER LR, REHEEREZ21To . TORE.
BRLTHT2E—DERMGLLTEIZLIIKRII Lz, UEDHMENS, BROIOARE~A FIVK
IS bLERE, BECEREETY Ry b~BR L, FRETIR Y7 e~ P B EICS DOFRE
KBEAINETZ2=baTA T RO REI0% THIENRTE D, BONETE2IVE VB, B
70 ) FEZBEALTUVRY FTTIVATIVR 8 ~Lt#E W, TENT I FEOEADEDOD
Curtius B RIS id, HKEEEED, BFBZEMFAIE L TRAWEERIC, RRICTEITL, BMETS
TEZIFEIBNBRSBONBZIEZRNELE, SIVWT, = buE2BT L%, vioed
TVRIEZITV, (A ELVZ IELVDDREREER LT, BB, TVAVT YV F8 b1 £TY
YRy FTITW, 1 OFRUIEE- BESEICLVITo/, IXRITT7 6 6 &, 2Ry b, 82%T
Hol, FARIZIEME, 3Ry b, 1EOHITAIu= T TT7 04— 2L B, 5§ HhHRINE
57%W T 1 2T a2 LM TES Y,
Scheme 2. Three “One-Pot” Synthesis of (—)-Oseltamivir
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one pot operation

1) TFA
—@— Stol 2) (COCI), Stol AcOH Stol
@ COgEt cat. DMF \(;O WCO,Et Ac,O O ~COEt

ET N
o FBUOLC 3) NaN 3 - AcHN
one pot operation O NoO,

8 9
without purification

Stol
TMSCI f( O ACO,Et K2003 K( O/cozst 9 steps

3 one-pot operations
EtOH
EtOH AchHN 82% (B steps  ACHN 1 purification by column
NH, 2 pot operations NH, total yield 57% from 5
10 only acid-base (-)-Oseltamivir (1)
extraction)

References: 1) Review: M. Shibasaki, M. Kanai, Eur. J. Org. Chem. 2008, 1839; 2) Y. Hayashi, H. Gotoh, T. Hayashi, M. Shoji, Angew.
Chem. Int. Ed. 2005, 44, 4212; 3) H. Ishikawa, T. Suzuki, Y. Hayashi, Angew. Chem. Int. Ed. 2009, 48, 1304.
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Direct Oxidative Conversion of Alcohols, Amines, and Alkyl Halides into Nitriles with
Molecular Iodine and DIH in aq. NH;

Shinpei lida, Ryosuke Ohmura, Hideo Togo*
Graduate School of Science, Chiba University, Yayoi-cho 1-33, Inage-ku, Chiba 263-8522 Japan
togo@faculty.chiba-u.jp

Simple and high-yield procedure for direct oxidative conversion of various primary alcohols, and
primary, secondary, tertiary amines into nitriles were successfully carried out with molecular iodine in aq.
NH; and 1,3-diiodo-5,5-dimethylhydantoin (DIH) in aq. NHj, respectively.  Moreover, various benzylic
halides were smoothly converted into aromatic nitriles in high yields using molecular iodine and DIH,
respectively, in ag. NH;.  Similarly, primary alkyl halides were also conveﬁed into nitriles in moderate to
good yields using molecular iodine and DIH, respectively, in aq. NH;.  These reactions are new methods

for the preparation of aromatic nitriles and alky! nitriles, with retention of the number of carbon atom.

ks URITEELBENOEZFSBFETROSTVEBLAITHS YV, 3-T==AT /s —1
FHEIURLETUE=TK(ca. 28%) AW T, ER, 50C. RU0CHOELIZB TR
Tl Z A HETBB-Tx=rTabF=bINEER L, 3-Tx=T ) — VOGS
TEEIVRRVOT UV ETOYE, RIGREIETFL, B@&HFiZ 72 —/b Immol (23 L TH
EIUEN3mol, TVE=TiL45mmol (3L E3nl) THHZ La&RBFhol, IDHRMEIZ
BOWT, e REEBERETVa—L, RUVLVRTNVa—L, BFRT IV, RUPART IV D=
MINANOEBRRIEEIToL 25, BRETHIET S =k ) AMBE LI (Tables 1,2) 2%,
Table 1. Oxidative Conversion of Alcohols into Nitriles with Molecular lodine in aq. NH;

I (3.0 eq.), ag. NH3 (3.0 mL)

R—CH,OH - R—CN
Entry R- Time Yield (%) Entry R- Time Yield (%)
1 @_ 2h 86 6 ©/\, 24h 91
2 2h 95 |
cH ) | 7 CHa(CHpi-  8h 91
i g 8h 68
3 GHO @_ 2ho9 O_
4 - 3h 77 P9 @ 6h 90
(:}- e
N z

5 @ 3h 67

S




Flh, FAFARTFUAT IV NFPAFAURFIALT IV, (KT T IV, MY (RF
YWVT IV LTEEIUVREZENENI ISR, 3.5%R, 45%E, 6.5%8BRAVWAI LI
£V, BRBTHIETH= I AREGELN, D

B DA mmol) D WIRRIER A0 mol)IZ7 E=T K (ca. 28 %, 3 mL) & Hifk=
7% (2. 1mmol H BT 2.4mmol) ERILEIEHELEIA XY= MY AREIERTHEON T (Table
2), —H. 1-na FTFAVIZH LTHRRDODRIGEIT o722, = I Vi@ Bohihotz, #
HMOERBERNOER, VEODMF 2FRM L7 v E=7 KPP TMBELANOBRLA%ICaI VES
MzxBZeizky, RIETH=RIABRELNDZ LB ahol, L1I0-¥raFhy 3-Tx=
NTAEMNTA R N-1"ayrThBEEREL LTHWEGEE, DF #AVARL &L RIGHTE
L. #IST5Y=bINVERET= I ABBFRINETE LN (Table3), &7
Table 2. Oxidative Conversion of Benzylic Halides into Nitriles with Molecular Iodine in aq. NH;

I (2.1 or 2.4 eq.), 2g. NH3 (3.0 mL)
R—CHpX — e

R—-CN

Entry X R- Time Yield (%)* Entry X R- Time Yield (%)

1 cl @_ 4h 73 i 1 Br @_ 4h 78
cl . 2 B

2 CI@_ 10h 73 r C|©_ 8h 80

3.0 cp, @_ 2h 82 3 B oy, _@_ 4h 88

Table 3. Oxidative Conversion of Alkyl Halides into Nitriles with Molecular Iodine in aq. NH;

1. aq. NH3;, DMF
2.1 (3.0 eq.), ag. NH3, 60 °C
R-CH,X 282 0h i TP R-CN
Entry R- X First step Second step Yield (%)

DMF aq.NH; Temp. Time aq.NHj Time
(mL) (mL) O () (mL) (h

12 CqqHps"- | 0.01 1.0 60 72 6.0 4 75
PA Br 0.03 1.0 60 72 6.0 4 69
33¢ —(CH,)g— | none 3.0 60 4 3.0 6 54
4ac Br none 3.0 60 24 3.0 6 58
5d I none 3.0 60 12 3.0 4 70
6 ©/\, Br none 5.0 60 24 3.0 4 73
7 HOLC(CHy)g— | none 3.0 60 4 3.0 4 53
8 Br none 3.0 60 4 3.0 12 56

# A screw-capped reactor was used. b Yield of the starting material. © 1, (6.0 equiv) was used.
d First step was carried out under dark condition.

BE Mk

1) Togo, H.; lida, S. Synlert 2006, 2159-2175. 2) Mori, N.; Togo, H. Synlett 2005, 1456-1458. 3) lida,
S.; Togo, H. Synlett 2006, 2633-2635.  4) lida, S.; Togo, H. Synlett 2007, 407-410. 5) lida, S.; Togo,
H. Tetrahedron 2007, 63, 8274-8281.  6) lida, S.; Togo, H. Synlett 2008, 1639.  7) lida, S.; R. Ohmura,
Togo, H. Tetrahedron 2009, 65, in press.
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Urea Derivative Synthesis from Secondary Amines
Using Carbon Monoxide and Sulfur under Mild Conditions

Takumi Mizuno*, Takeo Nakai, Masatoshi Mihara
Organic Materials Research Division, Osaka Municipal Technical Research Institute
1-6-50, Morinomiya, Joto-ku, Osaka, 536-8553, Japan
tmizuno@omtri.city.osaka.jp

The first example of cyclic urea synthesis from secondary amines by the use of sulfur-assisted carbonylation
and oxidation was established. By combined sulfur-assisted carbonylation of secondary o,w-diamines
under an ambient pressure of carbon monoxide at 20 °C with oxidation by molecular oxygen (0.1 MPa, 20
°C), a facile synthetic method for N,N’-dialkyl cyclic ureas including 1,3-dimethyl-2-imidazolidinone (DMI)
was developed. Also, with ambient pressure of carbon monoxide and oxygen at room temperature,
N,N-dialkyl-N-arylureas were selectively accessible from secondary amines, aromatic amines, and sulfur in
good to excellent yields. For example, N-butyl-N-methyl-N’-(3,4-dichlorophenyl)urea which is used as
herbicide (neburon), was afforded successfully from butylmethylamine (2 equiv.), 3,4-dichloroaniline (1
equiv.) and sulfur (1 equiv.) in 79% (21.8 g) yield by using carbon monoxide (0.1 MPa) and oxygen (0.1
MPa) at 20 °C in DMF.

SE., 27 IVEEREEFAT I BILRBCLDINAZIMERICEBE £ & OBRLFIZ
LEMUERISEZHABRDE S I IZL > T E2 DERABCLE S FARIZE W TEE L DMI,3-
FRAFN2AIFYND ) V) R, BERABED 7 74 7 IANIIFAENDIENHHORE
FHAOF LLWILEMNLBEEZEHE L, ThooRRIR. FL L THRRYF V2R E LTEE
ENTHED . AANVKINWERISIE, —BIERFBEIZE B R VORBELE LTHEHEZEZ OSN3,
i, ABEREIZ, —BILKE - BREEXFALEZODTO2RT7TIVHALOREZFEROARFIT
LD,

1) DMI &%

DMI BARIZH T, DMF 2L, B L > TRESN AW N R MER G &S AL T, NN-Y

AFNZFL o PTIe 1S BROFEHEZAVWT FEO—B{LRFZHEKT. BB T 4 BERETS



ZEZEoTHNR=MEL, FDH%, BERICEBRL T, EEFIER T, 1 B, BRICLoTEBILTBZLIC
o T, DMI 28 KL=, ZOBED GC WNRIT 81%THY, TTETDRR TH oI, ELRBNED(H
LEE2BRELT EEOFMERAT-, DABCO, DBU | 1-AF/AE 0Py NZFATIV | REEHIT A
205 YEBEMUTHRERTLZ, TOREE, DABCO DFHMAELEIRATHY ., DMI H394% (BEEIN
£ 72%) OFVINETELNT:,

1) Dabco / DMF, 4 h

NH HN + + - N N 1
HC” ~CH, co S 20,11 HC™ \"/ CH, (1)
o)
1 atm, 20 °C )
DMI : 94% (GC Yield)
72% (Isolated Yield)

2) FEXNHREBZTEEAK
2T IVEFEERETIVERZADOEA I LIZE - T, ENHUREFEA LB LET.

BRT B ERKRT. T, 2UBO2RTIV, 14BOFEKRTI % DMF IBIlEH, EEO—E
{LIRFEFEHRT ., FiET 16 BERBHERTALIZ Lo THAR= L LT, RIZ, BBICEBBRLT, BEE
BT, 6 Fefil], BRICL>TEBETAZ8IZE-» T, ENHEREZFEELBROICER L, NN-UF 1
ENV-N-7 2= )VIRFBE RO E DILEIL 90% Tholz, £7-. 1 YBED 2 BTV EAWVEESIT. 1Y
B?D DBU 2MABZLIZL- T, IZEREDO/RMBELN, EbIZ, ZORGEZRARERDOSRKITS
FL. BREAI Neburon”?’ 79% DEINE THLNI-, :

CO, DMF (100 mL) (o))
BuMeNH + H,N Cl + 8§ > > BuMeNC(O)NH Cl (2)
1atm, 20°C, 24 h 6h

200 mmol Cl 100 mmol Cl
100 mmol

Neburon, 79% (21.8 g)

27 IVEOBREEFAT I BIERECILIINAZMERBIZE > T, HEBEY LTE
BaDMI (13-FAFN2-A XI5/ VT /) R, BREAL LTFIAZN3FERNHRORESZEME
DHFLWIENLEREERE L, T0X512, KEPSEMIZHBEN TV S —BILREDH
HEFEME LCHAL, BRGEETTOANARNMMERSEFA LU ARER. ERh—Bke
553D EZBND,

References
1) Novel synthesis of N,N*-dialkyl cyclic ureas using sulfur-assisted carbonylation and oxidation
Takumi Mizuno, Takeo Nakai, Masatoshi Mihara, Heteroatom Chem., 2009, 20, 64.
2) Synthesis of Unsymmetrical Ureas by Sulfur-Assisted Carbonylation with Carbon Monoxide and
Oxidation with Molecular Oxygen under Mild Conditions

Takumi Mizuno, Takeo Nakai, Masatoshi Mihara, Synthesis, in press.
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Process R&D of 2-Iodoxybenzenesulfonic Acid (IBS)-catalyzed Oxidation of Alcohols to
Aldehydes, Ketones and Carboxylic Acids

Noriaki Nagahama*', Masami Kozawa', Shigeo Nakamura’, Kazuaki Ishihara®
'Chemical Research Laboratories, Synthesis Research Dept., Nissan Chemical Industries, Ltd.
722-1, Tsuboi-cho, Funabashi-shi, Chiba 274-8507, Japan. kozawam@nissanchem.co.jp
!Custom Chemicals Dept. Chemicals Division, Nissan Chemical Industries, Ltd.

7-1, Kanda-nishiki-cho, 3-Chome, Chiyoda-ku, Tokyo 101-0054, Japan. nakamuras@nissanchem.co.jp
3Graduate School of Engineering, Nagoya University
Furo-cho, Chikusa, Nagoya 464-8603, Japan. ishihara@cc.nagoya-u.ac.jp

Ishihara’s group found that 2-iodoxybenzenesulfonic acid (IBS) was much more active than IBX as an
oxidation catalyst, and established a highly efficient and selective method for the oxidation of primary and
secondary alcohols to carbonyl compounds such as aldehydes, carboxylic acids, and ketones with Oxone®
under non-aqueous conditions in the presence of ca. 1mol % of IBS, which was generated in situ from
2-iodobenzenesulfonic acid or its salt. Nissan Chemical Industries Ltd. prepared potassium
5-methyl-2-iodobanzenesulfonate as pre-catalyst and fine-grained Oxone® ground by wet type beads-mill,
and studied the oxidation methods for industrial manufacturing. We show a large scale synthesis process of
the oxidation catalyzed by IBS.

IBX R° Dess—Martin periodinane (DMPIIZHXREIND 5 liav R L7 Vv a— L BM{LRIGIT. BEReEE
RIS L<EE A R CHIT T30, ERFL LT RETHELEB TS, LA, BB
HHTERIEFIZEMTHAILRENDL, TEMRERITRENTII o7, IEEIZ/R> T, IBX O

OH  AcOJ
TR ERE~DOMEREE-TND, ZARS, AHEBKRE S
DARBEFELITHIC 2-3—FX IR ALK CEEIBS)IZ
T Oxone®(2KHso,,-KHso4-Kzso4)%zmb\r:?ﬁ$%f;ﬁﬁﬁ£%7zu:—;»ﬁ&ftﬁmfﬁ%mﬁa“é_akﬁi
Uiz 2, F-, BELFETE®TIX, 20 IBS Ml LRIGROFRAMIZE B LT ¥ ERLFES:

RABZEELL-RISHEARESN TEY P, 5 BavERED OAc Q
A\ /
: :,io
IBX % EEIB7 Va— VB {LRENHDHZ LA RHL ., EEEAIEL 1BS
EDHTEY, SEZOEBEHRET S,



IBS filig BL RIG R 2 |

Hobh—RE72 G &4 % Scheme 1 (2777, EISOaNaHmOI% )

R TEMRETHS IBS 13, 2-T—RF R B RV B j\“ powdered Oxone(0.6-0.8mol eq): i

BLOZ DL RELRTSRELL, Oxone®ic ko> THR S R R MeCN, 70°C, 2h R"OR?
TE{LEh ARSI 5(Scheme 2), Oxone®iZEEIZ Scheme 1. Standard reaction method

*tLT 0.6-0.8mol EfEA$ 523, 1 T /v= KHE0, Q. oH "
—NEANVRCBRETRILTIHESICIX KHSOs ijl)o R%H
1.2-1.4mol BEAT5, ZDFE, Oxone® I " i8S ©
JROEETIFH 2, MA{LLEZL E:E' KHSOs CE{; XHO
powdered Oxone®& FAVV= FBNRIGHEEILE e f % "gllin‘ z

0 ROBREE MeCN BETMNO, THY. g sasormsorsor S K

AcOEt biER T, BEERAGMAITIEL, R'j\Rz ﬁ

REAROFRMBEDLT, Fe, LHIICH Scheme 2. In situ generation of IBS and catalytic cycle of alcohol oxidation
BOWTNALa— L THE{ETE, 1L kT va—n

WZDOWTHE, KIGEEEE Oxone®BE2HI#IT AL TT VT EREANR U BOEV S ITHLRETH D, il
lmol%, RISRE T0°CEV R TIH IZEALDERFIZBWT 2h BETCRIEHTERE TS, BB
mBu,N-HSO, &\ o7 tHR B B2 AN 92 L B RSITIES N D,

IBS Bt DERLBIR |
B L3 T, IBS AR LR SO T2 1 LR 2T T B, /C[S%K
FERTERARRE: MR L URIE XN A DRARS—F v M 5-AF NL-2-3—F 1
NRUBRANVRABEIVY MDERELT, 235, 1 ITHE, MELFRIVAFRRETHD,

powdered Oxone®: HiARMHD Oxone® IR BN KESKIEHIENELIIETLTLE), EZTRKERT—
VTHRSTTRER FELL TERE —XINTOHRERA T, 2L TESN-HH: Oxone®iX powdered
Oxone®t[MEDEREEZRELT-,

RREER: 0.1mol%fR B IR T2 L FIREIZAS, REFRIDRIE Tl Oxone® D ARD BN TRE LI2VRIG
MMEILLTLED, I LAEZ DL OMBKEL TOB0IT TR DT Oxone®Z BT UL RIS IXSERE
45,

REEBE: RRERTER AR, Oxone® &, AR, IRE . KO R, MMAILRELRFL., WEL RIBA
RIS EGOBREEIT o7z, ZOP T, KIGEEIIAERDH2HT Oxone® BIZHIKTFTHILADH o
oo ZAUIEE BRI D BB L THHILERRL TUD,

INoREHEREZBREX, KEMEITEL-RIST 0BT T 5,

[References)
1) a) Arun P. Thottumkara, Michael S. Bowsher, and Thottumkara K. Vinod, Org. Lezt., 2005, 7 (14), 2933-2936.
b) A. Schulze and A. Giannis, Synthesis, 2006, 257-260. & &
2) a) Muhammet Uyanik, Matsujiro Akakura, and Kazuaki Ishihara, J. Am. Chem. Soc., 2009, 131 (1), 251-262.
. b) W02009028676 Al
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Highly Efficient Catalytic Synthesis of Alcohols with Grignard Reagents

Manabu Hatano*, Tomokazu, Mizuno, Orie Ito, Shinji Suzuki, Kazuaki Ishihara
Graduate School of Enginnering, Nagoya University, Furo-cho Chikusa, Nagoya 464-8603, Japan
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One major strategy for synthesizing tertiary and secondary alcohols is a carbon—carbon bond-forming
reaction between carbonyl compounds and organometallic reagents. In particular, in both laboratory and
industry, Grignard reagents (RMgX) is important from the viewpoint of commercial availability and safety.
Here we developed a highly efficient catalytic Grignard reaction of ketones and aldehydes by using RMgX
(X = C}, Br, I), ZnCl,, Me3;SiCH,MgCl, and LiCl. Moreover, we developed a highly efficient synthesis of
optically active tertiary and secondary alcohols from ketones and aldehydes by using organozinc(Il) reagents
prepared in situ from Grignard reagents.

BOBMBUE IH/T N a—T, — BB HINLVR =N ED~DEEE B RIGH O KM MR
EDBERENS Y, 2 THZ ) = v —ARISHI(RMgX)iE, ZMCAENES R 2. B2k
NEW-, TEMNRFAICLELTWD, LML, 7V =y — /L RISANIT LA E  EEME % i
RO, EREMNMRISUN O~ RBIREAHR L., RIGCHESE#ETHD Z LBE,
BICEBEN a-KEEZETDT POHFEITIE, BT b ACIKEI =/ — bR ERES TR
—VEEBREHRBEIZEBMON TV, 72, 7V =% — AV REHOT NVFNEIZ B-KEH
FETHHESITIIBRERES LIZLIEEHFRET S, M T, REICXI2EWVWLHETHY ., L&A -
BFHERICE T, Y RI7ATE FEY LERBIROLRICHERS—BLE#ETH S,

OHO R!

0 HO R , HOH
RJl\,nﬂ + RMgX ——> R1)§,n2 + R«KRQ/R + R,)Q/Rz
R2
FI E—Ltk Bk

SEIFE AT, PV AFAYNLAFAEEZGOHRAESHANT — FMaEELRANDZE T, 7
by, TAFE FEIZHT ARSI =y —ARIGEER LTz, EHIZ, FTALKRAKRLTIF
—BE(IDEEAREEE VT, ZY = v — ARG EZTAXINBLE TE T AXINVERRICAOT v
FNAAMEISIZ L D HEFEEEIBRROE /T VaAa—LOERICKRILI-OTRET S,



EHRANAEE JTY = v — L RIGEIRMeX : X=CL.Br DZHW37 FBUTZLTE EAQEHE
Z L3 L4350 R B

Hxix, 7Y =% —VRISICAEER(10 mol%)DIFLHEM ZHMT 3 Z & TERBEMEESHIDT — b
BEREHRIE. BIRICEMEIL CEI/RTAI—NLEBNETESL Z LICKRIILTS 3, L
L. EATE S 7Y = v — A RISANTB{LHRMgCHIZIR 5 CTuvvi=, 4|, BEINT7 — &k L
KT AR AAIMCEL LR R AFAL IV AFA(MeSICHY)ELZBEATEZ LT, ¥ FoRD
TATE FIZHT2@DERTARIAGMEISEZER LIz, RIEIX, HIEESHA0 mol%) &
Me;SiCH,MgCl(20 mol%)FET. 7 b & 7V =¥ — A RAE(1.1 Y&)% 0°CH THF P TH#ETZ =
LICKVITRo 1=, EOFKER. ARIGIEEA D7 Y =% — VEISAI RMgX (X = Cl, Br, 1)iZ 58 f T HE
Ligotz, OB, BV TFULIIYB)DOEMBEECHo7-, BIARDEZELVRICMEZ, 7k
YRUOTATE R b, EhEnBMETHIEIRRVE 2R T La—LOEHEERICRD L,

ZnCl, (10 mol%)
fL . RMgX Me3SICH,MgCI (20 moi%) . HO R
R'" "R? (X=Cl,Br,)) LIiCI (1.1 equlv) R'” “R2
(1.1 equlv) THF, 0°C High yields

oz, ﬁ%ﬁff ﬁ:%%ﬁlb%# k /«\0)7;v£e/ufﬂuﬁr.';u§;a]f; LY vicHskd B EiEN
FINRARNALT I F—BHADEELZEARZE LTV 4, 46, SBESIIERHELETCTAIL
Baz7Y) =y —AVEHRMCYETETNAINMERIGIZ L D HFEFEEE ISBREVOE 2/ T LV a—
NOERRIZERBI LTz, RIS, FT/UKRRAKRAT I F—EHIDAELE(10 mol%)TE7E T . Charette &0
BE EZBECLT, 7Y =% —/REH, ZnCl, NaOMe 56 R H TERED 7 L F L HEE
RIEFARL, KISICAW:, ZORR., KIS EEERGCHBICEITL, 7 P RUTATE
Ko T dHRFEESET LV a— L E2BINE - BT FARRMICEL Z LIRS LIz, Z OB,
BMANELTT hTAFATF LU VT I (TMEDA, 5 mol%) B BIER D OIEICHED TH - 7=,

[RMgCI + ZnCl, + NaOMe]

0
Et,0, -NaCl, -MeOMgClI l Q HN_BAQ

then concentration (-Et,0) 10 1%
; ( mo o) HO_ R

+ R >

R,Jan 2Zn TMEDA (5 mol%) R R?
solvent free, rt High yields

High ee
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Preferential Enrichment of Amino Acids

Sekai Iwama, Rui Tamura*, Masahiro Horiguchi, Hiroki Takahashi, Hirohito Tsue
Graduate School of Human and Environmental Studies, Kyoto University
Kyoto 606-8501, Japan
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We have investigated whether preferential enrichment is applicable to amino acids classified into a racemic
compound crystal and have found that alanine (Ala) and leucine (Leu) show an enantiomeric resolution
phenomenon quite similar to that of preferential enrichment, whenever D- or L-enriched Ala and Leu of
more than 4% ee are recrystallized from the mixed solvent of water and ethanol. The mechanism of
preferential enrichment of Leu is proposed on the basis of i) the observation of polymorphic transition during
crystallization by in situ ATR-FTIR spectroscopy, ii) the characterization of deposited crystals by powder
XRD measurement, and iii) the optical microscopic and AFM observation of the crystal shape and surface,

respectively.

T IBORFERERRTHLIEEELBRBRETIDITE, (1) BEPTHFEFFLV—K
TEHPEESTREBETHHI L, 2 BRILOBIZZDOFREXFIN—RTHERD & THHER
EREDD, ~TuXINVR_BEREIRS L TIRERR~DEWEBRREZSZZL,. 3) %
WEB R HERPOBEE P ~—FOBERENRIRWICHERRT I L, ODZLERLETH
27 Dy ZDHL, (DEGIOWVTIE, RLERESVHRAZICBE T, MSEREOERENS
EIFLYREVWGEEZIE, T IFROBRBEPTHLREXFIN—RTEPEEMERL TS
FREEIEL ., TOLOEBEBLRAKNBBRTINEELEVWEELILNS, £Z T, YA
TI/BOBDLLBEMEIZOWTIORGERZMITHLORELHL, FR560BMAMEBEENLD
 RRIEERE L, ZOFBR, TRETICaA YT 7= U BEAEBRRICHELOXESE
BBERTIENHELNE RS,

FIZER 1 ISRTE I, L 8F (5% ee) DA kK =8 ) —) (viv=1/4) IRETELZ
IEAERRL . M2 E0OBAMAKEARNT S, To%, KET2HMEKEBL, BBICX Y BiKe
RRESBEL T, ZORR. BERPTLEDEL (13.2%ee) & HTHRERT TDEDOEL (2.5% ee)
BRON, TOBRRIL, 0% ee DA T E2ESEZFITIRLNRST-8, 4% ee DL D D
FEIILEBAR OBEFIAEKE BV L EICERM 1000 TRONE (K2),



Crystal, L 5.0% ee, 0.0980 g

g 3 g}
recrystallization” ® 5
W
g 4 %
Crystal, D Solution, L % o
. o
2.5% ee, 0.0482 g | b g 2
13.2% ee, 0.0388 g 014 |2
Conditions: “H,0/ EtOH (v/v=1/4, 40 mL), .{ !

-1 0

0 10 20 30 40 50 60 70 80

o b
25°C, 2 days; “removal of the solevent by e A LA EI kL B 0D e

evaporation.
Figure 2. Relation between the ee value of
Figure 1. Preferential enrichment of leucine. leucine crystals used for recrystallization and
the resulting ee values in solution and deposited
crystals.

wIZ, IR TEERICEVELNIMHEROBEHBEBRE L5, 2EOEZE (a
& b) MBREFFCHH LTV (83), MmO XMETFNZ —CREEPUL TS Z b,
HiEL R ORREESE WV, UL, KREZAERLEZEHEOVRIKGSS a O ee ZRIELZE D
5. D KBEIOERE 25% ee iiith) THoH I EMNHHLE, —JF., LREFH LIESEWERRE
bl 0%eeD T I{LEMHERTHoTz, EHIZ, Bita & T EILAWD D AFM BEEZITV,
a AR ENHEESNTTE @R HIDICZVWLT, b OFRBEEICIIFICRERIHIZIRON
Rnoi-,

2D2VWT, K1 ofEfRb7 ot R E SRR IEE (ReactlR 1E) (2
LB LTz & A, @fafniEikt LSO IR A2 b (NHy'
DOEAIRE) & COO DMFFIREIGEK) 2BRR->THBY, HRlbDEIicE
BB R Z o7 Z LALLM E R T,

UEDEEBLVOTEILEY b BEROMIEE L —2) O
HENPCHWT L, oA Y OBEBCRALEHEET 22 HERN
MZ o7, fHLUEES a 220 L (A 7285 ERPIcEBRML, %
OFEFR, DFESFHIRE L 2o TRBINC A RS LI-EATE, £
OEICEEFMOFERBEEBHESN-LEELDLND,

3CTK

(1) Tamura, R., Takahashi, H., Fujimoto, D., Ushio, T. Top. Curr. Chem.  Figure 3. D-enrichched mixed

crystal (form a) and racemic
2007, 269, 53-82. compound crystal (form b) of

(2) SR, HAPE, (BT, 2009, 60, 187-193. leucine.
(3) Di Blasio, B., Pedone, C., Sirigu, A. Acta Cryst. 1975, B31, 601-602.
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Development of Asymmetric Aziridination Using Proline Derivatives
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Chiral aziridines are useful synthetic intermediates in organic synthesis. We developed an organocatalytic
enantioselective aziridination reaction of o,p-unsaturated aldehydes using arenesulfonyloxycarbamates. This
catalytic asymmetric reaction proceeded in the presence of chiral proline derivatives, providing a variety of

aziridines in good yield with high diastereo and enantioselectivity.

TOUCVREIIBOTHRRERY Y P THY, REBIC L BRI L W ikx REER{LED~
EEBARETH D, Bxid7 o) VFEALZMELTIFREFREOBABICRYVBEATEY, ZhE
TILHFRTNAL F—ARIEEZ AW -t FaXxy 3-AFL7a ) o ORMERIEDRRE Ve,
Michael-aldol EFERIG#BEEME L THLTFRY VOLER PICKRH LTS, 4R, 7rnl)
B2 AWV AERIGREO—RE LT, RAMORWT VU P ALRIEOBRRBIIRI L 72D T
W|ET DY,

P, BEO oY VEEEK1OFET. FOAVELBBEL LTHETAI—/SA— ME2 L
TorrlbA e L L TRIGEEDORT 1T o 7= (Table 1), HBEIEEFEET THEIGOEITIIR
LMo HbOD, Bt MV U LEEEL L THEIREGEICENETETOY VU EDE
AFER SN, U7 na X2 B TRIGEITY Z LI12 XK VISR 58%, 72% ee 12T BRI % 18§ 7= (entry
D, &b, HEOBRNETHL
B, REET R O ARRELEGE  THbe [}«%g 0
ey R e e kT L s o B oo ¥
ELz(entry 3), %7, 77mLA ) . e )

Y% 5.2 BEFTHMESED LIRS “entry x(equiv) base cat (mol%) conditions yield (%) ee (%)
HEAKBIZKEIND Z ENDNY,

1 2.2 NaOAc 30 4°C,2h 58 72
IR, BIREEIBR D T L il 2 22 K, CO; 30 4°C,2h 52 76
g% 20 mol%FE T{E&ﬁ"j‘é = LR 3 2.2 Na,CO; 30 4°C,105h 52 93
Ih L7 (ent ry 4), 4 5.2 Na,CO, 20 4°C,5h 76 92



EROREE S LICHEELZRET N UL, BEBET M ULAICKRY, BE—BREORFEITo
(Table 2), EHIZL W RISHEICENR OGN, BEDEENRR 1=, hEBW Y Zu~F i
EATHEFIZBWTHEEET MY U AFET CREFICRIGITEIT L= (entry 3), EFRGIMEE
THDHITATNVELZFTHIEEIBNTEIEWVRGHEEZRL, MR 10 mol%iZ T 98% ee L FV T
FTUOFABRETEIME G (entry 4, EHIL, ARIEE, BMICHFEREZETHIEHZICHE
Rltce YT ATNATE FEEELLLE, BT N ULAFETTT VY U OERPHER
TELELDD, YIVATNAT HIZEDEUOBERET—HMIRT 272010, BERENLLH L
WO RIBERDNH -7 (entry 5), T ZTEER2FFRONRIMIZ= b EEEFTEITATE FIZE
BLILZA TVIDPVERREICEHETHZ LA TE M (entry 6), 562, AL L THFEE
THEKRENIME I ZHAWE A, 99%ee £ T F U FARIRMEN R L Liz(entry 7),

Table 2 PI"‘h OTES
o N OTES o f( {Pgh
Boc.,.OTs H 1
N’ N OTES
J)kH + : base (3 equiv) Boc—N):/:rU\ H H
CH,Cl; (0.2 M
R 2 2Cl2 ( ) R 3
entry R x(equiv.) base cat. (mol%) yield (%) d.r ee (%)
1 Pr 1.5 Na,CO, 1(20) 60 97:3 98
2 Me 5 NaOAc 1(5) 73 $0:10 97
3 (" 15 NaOAc 130) 51 98:2 92
4 COOMe 1 Na,CO, 1(10) 61 >99:1 98
5" CeHs 1 NaOAc 1(10) 3 >99:1 97
6 4-NO,-CgH, 1 NaOAc 1(10) 82 >99:1 98

-

7  4-NO,-CgH, NaOAc 3(10) 77 >99:1 99

Mbs carbamate was used instead of 2. low reproducibility.
SORETRAV, SLRAEERFEITo1EIA, FERECEFRIIMESFETHIIEIER

EEIZBWT, BWCT AT LA, = F o FABRREICTERAYRE O,
0

Boc—N), H
S
ozn)\) NO, TM0

17%, dr >99:1, 99% ee 84%, dr>99:1, 98% ee  76%,dr>99:1, 99% ee  62%, dr >99:1, 99% ee

F Br | F3C
61%, dr >99:1, 98% ee 50%, dr >99:1, 97% ee 85%, dr>99:1, 98% ee  72%,dr>99:1,99% ee  67%,dr >99:1, 89% ee

DYoshitomi, Y.; Makino, K.; Hamada, Y. Org. Lett. 2007, 9, 2457-2460.
2)Yoshitomi, Y. Arai, H.; Makino, K.; Hamada, Y. Tetrahedron, 2008, 64, 11568-11579.
MArai, H.; Sugaya, N.; Sasaki, N.; Makino, K.; Lectard, S.; Hamada, Y. Tetrahedron Lett. 2009, 50, 3329-3332.
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Silica Gel for the Separation of A cid Substances

Kazunori Nobuhara,* Mistuhiro Kamimura, Takako Umenobu
New Product Development Group, Fuji Silysia Chemical Ltd.
1846, 2-Chome,K 0zoji-cho,Kasugai-shi,Aichi-ken,Japan,487-0013

Two types of silica gel (COOH and SO3H type) were synthesized as new HPLC media. Those types
indicate acidic character and useful for the separation of acidic substances those have carboxylic groups for

example, in normal. The applications are useful both analytical and preparative separation.

EXLRECERLEMORBREREOHMBMEX 7 u< b T7 41— LTINS FETITD
NBEZENEN, —RIZTVI I FND LD B2 E T 2 THEA L IEBERAl L 2RSS RE
suv 757 4—) ERENAFER—BRIZANLGRATNS, LOALEROIRMENINRF
VED L) REBMELZETIESR, FEARBAFTHLA A U IREEECTRERDEEEZITOIZ L
DKo Tz, FFETRFTHEA Y AN REICANVAX VEBIVCANT ELEAL TR
HHE DA A REE M RFREEEZ1T 25 TEBOIER ZRA 1=,

1-1 _COOH Y A ¥ L OFM

BRI U BHNL IR 10mBFRERSIZay) 2R Y—BRTFC3-73/) 7y
NWRYV T hHITTUEMAT I /EEITo7 MV UBEUTA Y ) — VTRl EBREITo .
BoONETI LY AL EHOTEKRINZBOTE = P AVBRICNAZETREEE
INRFVEEZEALLL ) BHFNVEEE, ERLEREZAE 46mm &S 250mm DR T LV R
BT AT LT HPLC B2 AW TBEDEOMRRE 1T 7=
1-2 SOsH > Y A XA DOFRR

Bk U AN (IR ImmBIFRS I70Y) 2 M=V RS Y —GRTTy- 7V v Py
TR AR TUEMEATREI T UAbEITo, BRI T ALY D
T L EREET Y U LKEBERE 80T T 5 RIS X &, TDO%HKS| A1, IRV VT 0.5N HEEL 60ml
oL VBBEEETAVKR ALY Y B FNVEEFT-, REFHTT C=4.0%. NaOH i E T SO3H
Bi¥ 0.40mmol/ig ThoTz, ERLI-REZHNE 4.6mm £ X 250mm D AT VAR T AIFHL
THPLC ¥ #* AW TEBEDEO SRR LT,

CSHG'NH'CO-CH2'CH2-COOH C3H6'0'CH2-CH(0H)'CH2-803H

[(COOH U H 4] (SO3H ¥ Y B HN)

_62_



3. EBEREUEZR
COOH U A7 N1 5 LD HPLC RBRIIBEARIC A Y T a8 ) —/bin-~F 4 (5:95) % L.

JiiiE 1mV/min #H UV254 nm(0.32aufs) TB 272 ~7=, DEEAEE LT lo- bV A LVER 2 KEF
BE 3. trans-EEREEAHER L=, R Figl o7~ b S LRERD LI I8V E—TRES
NWERIF 2GR ITTON, Fhid L TRELEBEZTToTW WS U AFVDsa~ b 75 A
(Fig2) R LI=RE—2 0T — Y VI RRALNWBFRGBENITON A2, 72 S0sH >V B4
717 5@ HPLC REBIIBENEICA Y 7038 —in-~FH 0 (5:95) %A L, §iF lm/min
H UV254 nm(0.32aufs) TH Z -7, HBERE S LT 1o bLA LR 2.2 B 5RE 3. trans-fE 7L
A Y FIVEE 5.7 ZNEEEER L, #BRIZFig3IlZR L, YU FILEE, 7 #VEED L 5 72880
BIZOWTH SOSH V7 AR ERTHZETRFRZu~v b7 0G0, £CHABIE LT
30 S/ DRIFEDUY B EFERIZ COOH LE L, N 28mm, £ & 100mm OFRY '
YA T AIHRELTNARMED NG X IBOSBERBRELITRVWERHFLREREH. (Fig 4)

i
: |
2 3
1,2 '
0 2 4 6 8 10 0 2 4 6 8 10

Fig. 1 Chromatogram of acid substances
by COOH silica column (1. o-Toluic acid

2. Benzoic acid 3. trans Cinnamic acid)

1,2,3,4 ?

il

0 5

15
Fig. 3 Chromatogram of acid substances
by SO3H silica column 1.0-Toluic acid

2. Benzoic acid 3. transCinnamic acid
4.Salicylic acid 5.Phthalic acid)

Fig. 2 Chromatogram of acid substances
by silica column(1. o-Toluic acid

2. Benzoic acid 3. trans Cinnamic acid)

Sikimic acid

v

Fig. 4 Chromatogram of Star Anise

extract by COOH column (28x100mm)
Mobile phase : IPA/n-hexane (4:6)(w/w)

Flow rate : 28ml/min
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Synthesis of 1,2-Benzisothiazoles with Hydroxylamine-O-sulfonic Acid

Masao Shimizu*"', Shusuke Suzuki?, Wataru Ando’, Takeo Konakahara®
National Institute of Advanced Industrial Science and Technology (AIST),
1-1-1 Higashi, Tsukuba, Ibaraki, 305-8565, Japan
*Faculty of Science and Technology, Tokyo University of Science, Yamazaki, Noda, Chiba, 278-8510, Japan

m.shimizu@aist.go.jp

1,2-Benzisothiazoles were synthesized from the reaction of 2-carbonylbenzenthiols with
hydroxylamine-O-sulfonic acid (HOSA) without affording sulfenamides as intermediates.
2-Carbonylbenzenethiols  were  prepared from  the  hydrolysis of  S-2-carbonylphenyl
N,N-dimethylthiocarbamates which were synthesized by the Newman-Kwart rearrangement reaction with
microwave irradiation. Because 2-carbonylbenzenethiol derivatives were sometimes unstable, hydrolysis
of S-2-carbonylphenyl dimethylthiocarbamates and the following reaction with HOSA could be carried out in
one-pot to synthesize 1,2-benzisothiazoles.

,2-RIONAYFT7—=IEE, FEERREQOEEEEME E L THRKKOHHILAMTHD.
FOERPECHBLOHERBEINTNS Y, THET, UHEBIIBWT, TERHERE
LTHWSLNTWVS |, 2-ROVJAIVFTVSY -3-F > 2B2H%EELT. FAHUFIIBIRAT
NWEEROFINTI-0-ANKEEHSANSESNDZANT 7 I RERLS VDI HEE
MELTER?, ZCTARETIRIOHEE -HNRoINRV U FA—IVECEALT, 1,2-
RANSAIVFTS—=NEERTBIEETOR,

FBEIE L TRW:E 2-ANRINWRESFF—I @I, 2-IIVRZIN T/ —IV)DEEK
Liz. XBROFEESZIZLT, YUFITIFE R(1a) Z DABCO FE T 7 & = MUV TH{L
CAFIFARAINAA BMCEO P AFIVAIVNAAL MEZ{To7 Y ZOERYZE NP /AP T
<A 7 OIBEIC XS Newnan-Kwart SIS ZEITO Z&I2& D, EREORIET N FIAFIVF
FHIVNIUE STV @Ba) 21852 ENTER. BENWTKEED) ULITKSMKIHET,
FBIETS 2-ANATRROZTIVTE R@Ga) 28R LIz, ThEKEEH ) D LAKBIRICIER
¥, KB ETHOSA DKEALH ) D LBKRERT T2 EICKD, BoNERMIBZBEND 1, 2-



R o R2 O R2 O

R? " citame, R 1 R?
i 1
) R . 2 ]@fkﬁ Microwave @kn KOH HCl
R 4 -c- 4 -c-
OH DABKX R (o] g NMe, NMP R S=¢~NMe, H,O0-MeOH

RS RS R® 0 60°C,5h
1 2 3
. R2 . R2 0O R2 R!
R R R3
1 1 -
R¢ SH KOHHO | R4 S-NH, R s
R® 0°C, 30 min RS R®
4 5 6
Scheme 1

RV AIFT7/—)(6a) TH-olz. KT Table 1. Synthesis of 1,2-berzisothiazdes (6) fromthidis (4).

ELTEASNBANT T 2 R(Ga) i podut R' R B R R Yeld(%)
RITDENTET, BILRIEH —ERPE T 6a H H H H H 69
FL. AREREEEL ORBEEET S 2- % H H Me H H 4
TL/C, L 66 H H B H H 54
EROFIRIZXTZITE RIZHLTITN, 6d H H H H MeO 61
”— N e 66 H CH=CH-CH=CH- H H 76
Table 1 IZRTPET 1, 2-RSAYFTY & M H HoOH H o8
N@) /I LNTEE, -bERoFI 7L 6g Ph H H H H 85

7z /20N -t ROFIRYT 2/ 4: 1 mmol, HOSA: 4 mmol.
SUQZERANWD L, S-MICBREEFTHHER
Mef,g) ZERT B ELMTEE,

-HNHRZNWREFFA=N D RSHEDREBEEWTIRZNDT, NFIAFINVFFHN
NIV STz ZIVONMKIBRET B FA—IN 4 2HEETH I L/a< HOSAZMA B Z &I
EDTZRY NORIBET L, 2-RNSAVFTS—INEERT S ENTE R (Schene 2).

(0] R?

R KOH HOSA A R'  Yield (%)
> > N Me 67
S-ﬁ- NMe, HO-MeOH KOH S Ph 77
60 °C 0°C
3 O 5h 30min 6
Scheme 2

e
1) 7=& X, M. Soledade, et al., Bioorg. Med. Chem., 14, 714 (2006); Ciba-Geigy, #¥Bd - 9-188668;
BASF, FFBHRE 54-36261. 2) M. Shimizu, et al., Heterocycles, 51, 3005 (1999). 3) S.J. Tremont, et al.,
J. Med. Chem., 48, 5837 (2005).



1P-11

A F A ST X 5 BREILEDDOHRA OREEAHR SR

F RS RFIEEE
OILARIER - BEMET] - FRHE T

An Efficient and Environmentally-benign Synthesis of Heterocyclic Compounds
Using Cationic Gold Catalysts

Masahiro Egi*, Kenji Azechi, Shuji Akai
School of Pharmaceutical Sciences, University of Shizuoka,
52-1, Yada, Suruga-ku, Shizuoka, Shizuoka 422-8526, Japan
egi@u-shizuoka-ken.ac.jp

A combination of 0.1 mol % each of (Ph;P)AuCl and AgNTf, catalyzed the intramolecular cyclization of
substituted 3-butyn-1,2-diols and 1-amino-3-butyn-2-ols at room temperature to afford the corresponding
substituted furans and pyrroles in 85-97% yields. A polymer-supported cationic gold compound was also
synthesized and similarly showed high catalytic activity. The immobilized catalyst could be recovered
quantitatively from the reaction mixture by simple filtration and reused with its high reactivity for four runs.

77 RO —Lg CERRIEEDIL. BRG., EVEEDESETRZ L OGRFMMEL LT
BERMEYMTHD, TOFREND ZhETEZ OERPIBBRESNTEY EETIII HIZ,
T hoaxza)I—0BANS, BBEBMEICLDT7T2F L U ALAYOSFRERILRIE R AN
BEEINTNS, LML, ZhoORFEIIFEATIEBE. RIGRECRRE., INRH S \VIZEE
WAMR CICBBEEZBITWA D, HROREREORBERRD LA TVE,

COMERERT. BeXT<EE. (PhP)AUCE & AgOTf DEREBAMIVELZ W F A 44
BERE FeXx ROT I 720 AT A a—L0OSFRBIEESICBOTEVRSEZ R
L. BRREHT, BIRETT77 80— AR EONDZ 2R L, EHIZ, AgOTf Db
DIZ AgNTH Z V5 LR % 0.1 mol %X TEET 2 Z Lk, BEAVWEERAKEEZRLE
(R 1,Figl), £/, BEICEAE LI F A M3 28K L, BUR - BFIATHZ LIT3L
7=(Scheme 1), &ALV RIP T ATIRINLDERIZHOWTHERT S,

l. W FAHEEMEICLET7F RV a— /LS

ERaXs b 2YBOYFOLTEFY FAOIRERLKBONDE Fuxs T oL
Taa—i la ZHNT, brxof =FiB T(PhP)AuC] L EELOSRMIEORASHEIZLE T
I UVBERRIE R L=, ZORER. AgOTf 721X AgNTf, BN TWB Z L B ohot-, flff
B2 0.5 mol %D E. MEBLAWITIIRISEIZRE RBEVIRL, Wb 20 73BN 7 T 1k




B 2a BEWETH LN, —F. 0.1 mol % CAERZHIET S L. RIGERICEE 2 FE8Hn
Ao, SiEE LT ANNTHBREOBRNWI EB1o7= (K 1), £/, RHLZ%MH 0.1 mol %
(PhsP)AuCI-AgNTS, 1d. BIEVVT 7 R B — L ERRICHEISFIRE Th - 7=, Fig | IZERD—EE R
¥

o) 1) 2 eq. Me OH Au-Ag Me

H LIC=C-(CH,),Ph H catalysts b\ (5 1)
\HLMG 2) H; o* HO i\ SHA)Ph toluene, rt H /0\ (CH,),Ph
HO 80% 1a ( 2)2 2a

(PhsP)AuCI-AgNTf, (0.1 mol % each) 1h 96%
(Ph3zP)AuCH-AgOTf (0.1 mol % each) 2.5h 94%

o
o ) , Boc
R=H:85% (8h) R=H: 90/o Gh) g7 (3 h) 90% (5 h) 91% (1 h)

R= Ph: 91% (10 h) R= Ph: 86% (10 h)

Fig 1. 0.1 mol % (Ph;P)AuCl-AgNTf, R TAR L7-BERRLAY

2. BE{CATFA L EEEBEOSRRE YR LFIA

AECBITHERDBEEOME(L L RE~DOATEREZ BIEL, I F4  4&foEEL L&
DIERLFAAZRM LI, TRV =—BEY T2 VKR T 4 2 & (Me,S)AuCl RIS EH, RY <
—ICEELEIN=ELEHENOTERTHIENTER, KILEWE b= AgOTS & Kt
SEHTHF A ESRE 2 RPTRESE, ThEAVWTHOFRRERIEE2ITo-, ERoy—
FEHB L TRISFERIZETRL 255, ABREONECRILAENE LN, BE(LAEIZII+57%2
RIS > T2 Z & 2343 hr o 7=(Scheme 1), KISIZER L-BEECARIIBBRECLVE
S OBEMICERT S Z LN TE, iz, AR LUAET4EEOBFRAICEWOTHRRDET

RRohahoTe,

(polymer}4 Pot* Ble;SAuc o
Me_ OH | AgOTf Me pst 04
Hf\ (-‘.‘Pth) AU*OTI- 3 ﬂ\ ¢ 93
H (CH»),Ph 3 96
(o) 2)2
oH (CRIPD toene, i (Au: 0.5 mol %) 2a 4 95
Me
H N (CH,),Ph
\ .
Boc
92% (6 h) 79% (9 h) 88% (6 h) 80% (6 h)
Scheme 1
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Esterification of Polyols in Water (Part II)

Yuusaku Yokoyama*, Risa Maeda, Hidemasa Hikawa, Hiroaki Okuno, Shusuke Fujioka
Faculty of Pharmaceutical Sciences, Toho University
2-2-1, Miyama, Funabashi, Chiba, 274-8510, Japan

Esterification of ethylene glycol with sodium methylbenzoylphosphate (MBP) in water was
investigated using HPLC. This reaction proceeded smoothly under basic condition and was
competed with hydrolysis. The mono-benzoyl ester was selectively obtained in more than 60%
yield at pH 12 within 15 min. The reaction of (-)-2, 3-isopropylidene-D-threitol with MBP (molar
ratio=1:1) was smoothly benzoylated to give mono-ester in 55 % yield.

FEEED, ERE 7 1 2 %4 T, Ethylene glycol (1) i, KEMET LV LFI MBP (2) 12 &
> TH—AKBERP T AT IEREITL, T/ X7 VE 3) BBIRMIZELND Z L
PBRELED, EHIZZORIGIE. Kluger 5D8WE 2L ixRA2 V. La(OTH: D & 5 2Em
Loy, BEEOMINNBIZKRELEBEBEEXDZZLbALMIILE, SEFEX
X, ZORIEO HPLC IZ X 23R BRATRER 2 EIC L ER LORL, BRI UMmOR
Y A —NE~DISRIZ YW THET 5,

Scheme 1
o+ O OMe — Bz ~OH 4 pgO~"0" PhCOZH
1 MBP(2) "t 1Smin 3 49% Bz=Benzoyl 41% 5
1. HPLC I= & BiREHER ‘gg i 11.00

CORIS%E pH 12 0 Y VBERERT g0 | 11.20
TITWHPLC RIS Z BB L7 & 25, 0T
15 HTE/) TATAQ@)DINBILRSH gg :
L2 (>60%). FD®IIMALREEIN 40 |

T.ZREEBG) BERTDIZ b 30

11.40
11.60

pH

11.80

ofe. TORISIE. pH 12 LT IR fg [ 12.00
BEL, pHO TiX, 1T & A ERIEHE 0 L 12.20
FLRWZ Ebhots, SN YD N OHOP



2. FMADOEEIZDONT

Kluger 51, La(OT: EDE&BENRT AT ML 2 RET S L BE)L T3, HPLC %
AWTHRRH LR, Kluger & RIS [MBP (2% L T 2000 {%E /L0 Ethylene Glycol (1)]
TIT o BAIZIE. La(OT); OZRBH BB D (runs 1 vs 2), Fx DFEEFTH S 10 6%
EFNAD 1 ERAWEREITIE, LaA A 08RITE£< 2 < (un 3), ©2L5 pH DEEHRK
EVWZ EEZHALMNT LT (und),

Table 1
run 1 catalysis pH time(min) 3 5
1 2000 eq. La(OTf)s 8.0 60 2% 18 %
2 2000 eq. - 8.0 60 0% 0%
a) MBP O#BEIX, Scheme 1 i
3 10 eq. La(OTf); 8.0 75 2% 84 % BITAERLD L., 200 &%
2  10eq. - 120 5 28% 53% RanTna,

3. AHRBE~ADGH

Zh ¥ CORME. MBP(2) (2% L T Ethylene Glycol (1)% 10 {FENVAWVWTRGEZIT>TER, L
AL, AREBEELTAHAWVWEHEARIE., TEIETEENVOREBHFELY., £Z T,
(-)-2,3-O-isopropylidene-d-threitol (6)% AV T, MBP IZ3 3 3 ENEORMEIT o, TOBR. ST
NOFETH N0EEL AV L REOIRETE ) T AT /VE (7) BBIREICE S (Scheme 2,
Table2), ZDE%. €Y 2§ Benzoyl Chloride # 7 YV kHFlE LTRIGETTI &, T L 8 ENE
N 39% & 24% DINETHR L (Scheme 3), KBEEF TOT VL TIL, BIREITE ) 7T UNERE
bhadZ LKA L,

Scheme 2
O O Phosphate Buffer

S, 1} s, A1s,,
HO™"—¢"~OH Nao'e\O/U\Ph (pH 12.5) BzO OH . BzO of—g‘oez
>

050  *  MeO rt, 60 min 050
0.6 mmol
6 MBP (2) 7 8
Table 2 Scheme 3 ]

ruy Moleq  Phosphate Buffer Time Yeld®%) | 6 + pncoc —2name

6 (pH12) (mL)  (min) 7 8 1moleg. rt,2h

1 10 5 15  56(56) - 7 + 8
2 10 2 60 55 3 39% 4%

SEEE LBIT oI, HEMKBETIIMASBRPEZS V) EHE<2BZL, #W
TAHY &ETTRY A—VEDT AT LR ETT S Z L 2HALMT L, i, KBEHELEHD
B—HPFCORGIE, TRETIZEALERIIGE LTRNENTRL T, FHBEET LIRS
RSP BIRENR RN EN D ATREMEH D Z L ZTRR LTV D,

1) Y. Yokoyama, et. al., ISPC08, (Kyoto) 1P-54, (2008.7). 2) R Kluger, et.al., Carbohydr. Res.
342, 1998-2002 (2007).
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Industrial Scale Application of Umicore’s Leading Edge Catalysts & Technologies

Yoshiaki Horiguchi*
Precious Metals Chemistry, Umicore Japan KK
Aoyama Building 5 floor, 2-3 Kita-Aoyama 1-chome, Minato-ku, Tokyo, 107-0061, Japan
yoshiaki. horiguchi@ap.umicore.com

Umicore is an international group focusing on metals and materials sciences. Its Business Unit Precious
Metals Chemistry manufactures and provides world-wide bulk scale precious metal chemicals and
catalysts, along with customised metal separation and recovery technologies, allowing its customers to
develop reliable and cost effective reaction processes. In this paper, we would like to show three classes
of our homogeneous precious metal catalysts, 1) highly active NHC-Pd catalysts for various coupling
reactions, 2) Ru-based metathesis catalysts, 3) precious metal-ligand complexes for highly effective
asymmetric hydrogenations, which are dedicated to industrial applications in life science/fine chemical
industries.

1) B2 DN 7Y VRIS TRIEEEZTTRER~T R IV (NHC) -Pd il

NHC-Pd fii L3 4E Steve Nolan 512 & » THAMICHARITOATWAH LW PAFRE TH S,
2 I a7 Tk NHC-Pd D TR 7 — IV TORRE 1TV, Umicore CX Y —X& LTHIE -
R LT3,

&

cX 11 cXa21 cX 23 CX 31 CX 32 CcX 41 PEPPSI

Pd 2 AWARE2 DH v 7V VI RISHBELENCAASR TV ABED TEER ek
AT %D, NHCPd ALIITERZERINTSHHY VR PdfE L R2HMEZA L, LLTIZF
2455512, BOEMEL o Ry IR ML o THEIHENMNREMELRT . 1. BE
KHLTEETHY ., RE. BORV., EPROWTRIZENT, 49 LLBEROREEH TR
H, 2. in situ TOFGEHFABNRE, 3. B TOHRISHERHICEIT LESED T\ il
., 4. AEBOEBNFE RV T1loppm), 5. B2 DH v 7V U IRIENTHE (BA-EH#
HAyFVo V7 BAD 7V T BRED T Y Y, Heck K, INVR=NAL, b afLT
Y — 4k, Buchwald-Hartwig 7 X / 1t%), 6. [K§E2/ a7 b7 Y —A3E (Ar-Cl, Ar-Br, Ar-l,



Ar-OTf, Het-Cl %) Z{EATHRE, 7. BETHIAMORW I u e ANEHATE, 8. RE PO
BREDES ISR D FTREMRX,

2) *#¥ R Ruflif

Ru 2 VD A & BV ARUSIHFERNRZHERB TIIBAICAVWLORTWSBDTHEAR
ERRETH D, ThiZx LT, TENRIERAIINLLEN TR LW DORBEREBDNS, =
IaT7HTEIAZEZAARuMEL LTE—, 2, F=HME%L Unicore M ) —X& L
TRYHZ TS, 2 bOFERIIAIET 5 Grubbs il & IIRSO/MBEEE2RT, 2327
HTRTEOLFAEECBLTEELRLARVE I, v/ YT 4 —2FER LAV, IPERA
AT RTT H2—F—T7 Ly FY—REVRRAETFAZRE LTS,

3) BPRRARFKFLZABLE T5RSR-RHEATHEE

AEBEKRFISBTREIINT 7 /0 P—0R LR TavRATHDHLE>THRETIIRV,
a2 I a7 EAREFAGAMKE L LTHARASR-REEMFEEOR 4 RHEERDOTERFr—
NTCORBOBRREET S, RER-AFEMFEEZBVIZLIZEV o RX T IR MIGER
BERFKBREERTEATEENRD B, in situ VAT AL UT, PRkl 45
TeBIZ, UTD LS REBEMNRFANRETONS : 1. BOFREFNRE, BVEERE, &V sk,
BIRSOME., 2. BLBRIREABLIVY VROARKEMF LB L TEHVWREM,. 3. in situ
TORMBRMEMLEL LAWY AR Tk R, 4, BETHEREDOEHE NV 2R, 5. &V
BWaaRAMRTp—<w R,

i\)@mﬁﬁ IEE{ 5] 5%

i | atropisomeric chiral diamine
phospholane ferrocene based P-Chll'al

2 I a7H TR ERO=ZRFOREBY—REASBHELZRHETHZLICLY, BERIZBITS
TEMAME I ot ADRBICFEHEKS L B> T3S, ABERTREFNRKICHHRLRD
b7utvRy IR MIE->TERORERZEBLE L -V,
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First Enantioselective Synthesis of (R)-Convolutamydine B and E with
N-(Heteroarenesulfonyl)prolinamides

Noriyuki Hara*, Shuichi Nakamura, Norio Shibata, Takeshi Toru
Graduate School of Engineering, Nagoya Institute of Technology
Gokiso, Showa-ku, Nagoya 466-8555 (Japan)
snakamur@nitech.ac.jp

Convolutamydine B and E are alkaloids that were isolated from the Floridian marine bryozoan Amathia
convoluta by Kamano and co-workers in 1995. We herein report the first enantioselective synthesis of
convolutamydine E through a catalytic enantioselective aldol reaction of acetaldehyde with isatins using
N-(heteroarenesulfonyl)prolinamides.  The reaction using N-(2-thiophensulfonyl)prolinamide afforded
convolutamydine E derivatives with high enantioselectivity. To the best of our knowledge, this is the first
highly enantioselective crossed-aldol reaction of acetaldehyde with ketones. (R)-Convolutamydine E (92%
ee) was treated with TsCl (10 eq.) in pyridine to give (R)-convolutamydine B in high yield without loss of

enantiopurity.

1995 LB S h=(B)-a v Ry <A PUEIR e M EMEEHM A MR HL-60 Oo{bikE
RAERELEBASE LTHIGINA2AEBEEYE TH D, av RV F<vA VU B, RUEIRINET
WKHEBBRABFSRFERMEILIN TR o7, —F, Fxik, ZhETIIATBT Y —LA)LKR=
NWEERAVWDREARFEORRELZIToTRY, KEEEEITL > TG  SLIFBRE 2 HIE T
DT EERHLTERN, &6, ZOERORFME~DOBB%ZEEL, L0l 73 Fig~aT

TYV—=NWVANK=NVEEBALTZA KA I FEIR 2 o

N 3 W\N's = \r
EHMMBEOBRE - ARET, TROOMEREA Oy mj@?— o
WAR-avALVE<wA TV B ERIEDEREIToR Hydrogen bonding ” 0
(Figure 1), 7 b 7Tt REZBAWEFRETIL F—L Figure 1.

RIGIZ B CHEERBIRIG2 EOT-ORISORIENEE L E SR TWAR, FAUIRICRE - SR LR
BEBAMELZR, (X FACHT AT E R TAFE FOTAR—ARKEE L) ST asf $F o~
DTE RTATE RORFET NV R—VRIEDBHRMICETT B Z &2 RE LB, RISIE 10 mol%d
BEE3,4,5a-h 2V, TR FTAFE NS SE)IZ S YEDOKERML, FiBTIZHBVNTIT 7= (Table
Do BONTCEBRMIIZPTEOTERTL, AEEMMWE VRV Y <A PV E 2 EBIEICRD



i 5a: p-Tol
o (A 2 pTo
Yo organocatalyst (10 mol%) Ho _/ ” oH 9 Q‘S’P : (2:-';:;
moacetaldehyde (5.0eq)  NaBHCN (5.0 eq.) m o 3:Leproin O)LN’ R d 8-Qn
o praline N H e: 2-Furyl
Br ﬁ st(g I\(/grger?) aceficacid (1.0 ml) g, u OH HeTFA sah ¢ 2-Thienyl ‘
1a (R)-convolutamydineE : 2a P: n ﬁ gaeengo‘tl::::%l
Table 1 H 4
run catalyst solvent Reaction Yield Eel®l | run  catalyst  solvent Reaction  Yield Eelel
(Moi%) Time (h) (%) (%) ] (moi%) Time ¢h) (%) (%)
1 3 THF 48 62 60 1 5f 1,4-dioxane 36 99 80
2 4 THF 60 67 3 12 sf CH,CN 36 89 89
3 5a THF 40 84 80 P13 st DMF 45 42 91
4 b THF 23 56 41 P14 Sf DMSO 45 a4 90
5  5c THF 50 77 80 RTI CH,Cly 48 58 82
6 5d THF 50 65 49 P16 Sf neat 36 99 89
7 Se THF 36 71 79 T THF 48 62 90
8 5f THF 36 %4 92 pooogll st THF 120 67 93
9 5g THF 30 78 87 T C I THF 48 99 92
10 sh THF 30 78 87 {20 sf THF 48 63 88

[a] Ee was determined by chiral HPLC analysis. [b] Reaction at -15 °C. [¢] Without water. [d] Without TFA and water.

Lo p- MV RNVIR A I K Sa ZREFHRAE L L TRV
RILR, 90% ee TR)-2 v HRNLZ<wA TV E Qaye5xT-,

fgt b L CTRWESEE
WEEBALIN-Q-FT =)V AV F =)L)
7a ) 7 I FRHRARMETHD Z
EHALN LRV EE 92% ee TR)-2
RNVE <A E &5 X7(run 8), DAt
DEELRILIZE Z A, THF AW
LEBRRLRFR ;T UOFAEREL S
Z7=(run 11-16), —%, 4,6-> 7 au, 46-
vI—F, 4TaEfHF 1bg DL
REBREFFETIAVFUVEHTRIEEIT
ol A, Lk 2b-g HREFRTTF
FABIRMETEZ DI EBALNE R

B, RISIERHICEIT LRI
—%, AFNANEK A I N5b 2RE

y TT U FABRRMEIMBVERL R o7 (un 1,2), F7, fIC~T BT Y —

X o) X _/OH
organocatalyst (10 moi%) HO,
oacetaldehyde (50eq) NaBH;CN (5.0 eq.) o
Y ﬂ THF (0.5 mi), rt aceticacid (1.0 ml) ﬁ
1a-g 2a-g
Table 2
run isain: X vy Reaction Yield Eela.bl
Time (h) (%) (%)
1 1a Br Br 36 94 92 (>99)
2 1b H H 48 60 2
3 ic Cl Cl 36 77 86
4 1d I | 60 97 92 (98)
5 te Br H 48 99 92
6 1f Cl H 60 80 89
7 1g | H 60 73 92

[a] Ee was determined by chiral HPLC analysis.
[b] Ee in parentheses is that obtained after single recrystallization.

7=(Table 2), B3 L /= RE B HAREI T, 4

RAYF R, EOMOT AT e FRICH
LTb@m= S U FABRMICE X, £/
ARNETA TP EFIVARNE ALY

OH
BrHo — Ho,
TsCl (10 eq.)
o pyndlne
Br ” 75°C, 7h
92% ee (R)- Convolutamydme B
Scheme 1 87%,

U BAERFEHECET2HL T LTS
Z EDHRETEH o 7=(Scheme 1), ZHLHDRIG

X, FIO7 bV E~DTEZ T LTFE FOT L RK—)L

RIEThB & &b, I RALYvA P ER LB OHIDHHMEN A R ESRETH S,

[11S. Nakamura, N. Hara, H. Nakashima, K. Kubo, N. Shibata, T. Toru, Chem. Eur. J. 2008, /4, 8079-8081.
[2]N. Hara, S. Nakamura, N. Shibata, T. Toru, Chem. Eur. J. 2009, in press.
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Organocatalytic Enantioselective Aza-Friedel-Crafts Alkylation of Pyrroles with
N-(Heteroarenesulfonyl)imines

Yuki Sakurai*, Hiroki Nakashima, Shuichi Nakamura, Norio Shibata, Takeshi Toru
Department of Frontier Materials, Graduate School of Engineering, Nagoya Institute of Technology
Gokiso-cho, Showa-ku, Nagoya, 466-8555, Japan

snakamur@nitech.ac.jp

Optically active 2-pyrroyl methanamines are very important compounds for syntheses of natural products
and drug candidates. The stereoselective nucleophilic addition reaction of pyrroles to C=N bonds
(aza-Friedel-Crafts alkylation) is one of the most efficient methods for the preparation of chiral 2-pyrroyl
methanamines. Recently, enantioselective additions of arene compounds to imines using chiral Lewis acid
catalysts or a chiral Bronsted acid catalyst have been developed, but the asymmetric aza-Friedel-Crafts
alkylation of non-N-protected pyrroles are very limited. @ We report the first organocatalytic
aza-Friedel-Crafts alkylation of N-(heteroarenesulfonyl)imines with non-protected pyrroles activated by
hydrogen bonding with organocatalysts. Organocatalytic enantioselective aza-Friedel-Crafts alkylation of
pyrroles with imines having heteroarylsulfonyl groups catalyzed by binaphthol monophosphoric acids
afforded products with high enantioselectivity (up to 95% ee).

KFEWER 2-Ca— N A5 07 I VR, RAPRPEELEGHLEDEERTHOOEERT
RETHB, HE, 1 I ~DT L—MbEIDF L FABRMTY - ZJY—FNL - I5TY .
TEMERIL, FTNARAL RABERIERST LV 2T v FEEBEOFABRHINTHE HLOD,
ZXFFEREL W2V E o —LVEORERIGIE, BENEEICRONATWS, 2 THAIT,
KREBRICLVEEETE 2F8MEL2 AV, BREOC D —LED N-~NTa7 Y —ILR)K
ZNAIVANDRETY - ZV—FN 7537V « TLRNMERIEEHET S (Scheme 1),



Pyrrole

N-H-N Formation

Scheme 1

Deprotection R_ H
HoN \ /

Optically Active
2-Pyrroyl Methanamines

e RRISEREERMLIZL 25, BEIC2-LY INVRANF=VA Iy, RZRIL LTEr—L,
L LT MY 7=V UNEERETHAEF7FLY VBEE RV, BEEBT CRIGE®-L &
IZERBINE 80%, = F FARBIRME 95% ee THMDERME1ES Z L3 T& 7= (Scheme 2 and
Table 1), FONT(LEMEFRERTH I LICL Y, XFAIHMPR 2-V'a—A X 7 07 I VEEE
BELN, B, ANVKoVEEZBRETHIZLICLY, =7 FABRREE2HERFL-EE, B
HD2-va—nV X F T IVBEGHTSZ LITARZI LT (Scheme 3),

N

H
N

N\ S\NAR + ﬂ\ /7

catalyst (10 mol%)

P R

toluene, r.t., 12 h

=
(1.3eq.)
1a-h 2a-h
Scheme 2
Table 1
Entry Imine R Product  Yield (%) Ee (%)?
1 1a Ph 2a 70 88 (91)°
QP H
2 1b p-tolyl 2b 52 95 N_ s, L N
DY
3 1c p-MeOCgHs  2¢ 53 95 P
4 1d  pCICeH, 2d 80 91 88% ee
5 1o p-BrCgH, 20 71 86
6 1t p-ONCeH,  2f 11 87
7 19 m-CiCgH, 2g 73 64
8 1h 2-naphthyl 2h 54 67

2 The ee was determined by the HPLC analysis using chiral columns.
b The ee obtained after single recrystallization from Hexane-EtOAc is
shown in parentheses.

H ’ )
N /
NS S‘NJ\@ up to 80% ; 1S \
I J H up to 95% ee Py :

SiPh,
_catalyst .-~
Mg (10 eq.) H
MeOH,0°C, 1 h N
HN" )
80%, 88% ee
Scheme 3

Nakamura, S.; Sakurai, Y.; Nakashima, H.; Shibata, N.; Toru, T. Synlett. 2009, in press.
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Chemoselective Transesterification Reaction Catalyzed by
a Tetranuclear Zinc Cluster and Amine Additive Effect

Yusuke Maegawa*, Takanori Iwasaki, Yukiko, Hayashi, Takashi Ohshima, Kazushi Mashima

Department of Chemistry, Graduate School of Engineering Science, Osaka University

1-3, Machikaneyama-cho, Toyonaka City, Osaka 560-8531, Japan

maegawa(@organomet.chem.es.osaka-u.ac.jp

We developed a transesterification reaction catalyzed by p-oxo-tetranuclear zinc cluster Zny(OCOCF;)O (1).
In this catalysis, various- methyl esters were converted to the product ester in high yield without
decomposition of a variety of functional groups. In addition, the zinc cluster 1 catalyzed acylation of
alcohols in highly chemoselective manner to afford the corresponding esters in the presence of alkyl amines,
which are more reactive in conventional acylation reactions.

During our further study on this chemoselective acylation, we found that in the presence of a catalytic
amount of amine, the transesterification reaction proceeded more efficiently. Under the optimized
conditions, even sterically hindered substrates were smoothly converted to the corresponding ester in high

yield without the formation of amide side product.

TAFVEIEBEFCBO TR L —BRNORERERED—2OTHY . KM, AIWERDLTIEH
BILAMPIZROND, — AR XTI LEHOERIEE LTHREH BIFZAW5 VR
BEL TV a— L O RISCEBIEY - BEAMERVDIT LI —NLDOT VILRIGR EBET L
n3, LiL, ZRHOFETRERABE»OBEFICENYENRLUERET D LV HEEEL
TV, —F. BT XA FARBRRIGE, A TFVTRATARZFANTRAT NV E VBT R

FMEEHE T A a— A, Schemet o

BT L a—LOh%wItEmR . 0 y 099 o )
+ N~ 3

e LCRERTRMO=2 O o w0l D

TMEEHE/TD T LA HEK g 8 °

N _ 20y(0COCF3)0 o 4

BT, TATLOEER (1,1.25 moi%) o O

N N PO, reflux ) @)ko FG' Zn4(OCOCF3)0 (1)

Dﬁijﬁmtxti’éx‘ené° (2)r|.1eat

0 Q
MeOH G FG" functional groups <Fac—(o= F;.C—((:j )




Blf. a DI N—FTiE, M) ZAA oEBETERGEIN-EREOK Y FRAF—1 BT AT LR
BRISIC R L TN TR 2T T2 2 L 2 ME LTV D (Scheme 1), Z OSUSIIFERIZIEF
REBETEITFL, SUNLZ—FN, TELZ—L, I—R_A—Fr XV YL Lo BheL4 18
RO ZEBRLBNBTCAFATRAT N EBHDTZATNA~NEERTEZ LN TE B,

é 6‘: - UDIZ‘)—" Scheme 2.

condensation

base base

IV BEHR S 13 R B RICOOH +  reagent © RICOCI+(,5eq) ~ (R'COKO * (ylgeq &
ET I VEDHRET aste R'LHQOH
BN TH, KEEEE O-satsctiv acylation - Z0(OCOCF3AO (1) (ca)
v -— eritication. R'COOMe o]
BROICT LT qu/o\ou < - O
DR R FERRME MeOH
ERTHILERE protection & O aoton @& O j’\ deprotection ‘

) N<ToH T ) N0 R!
L TV 3% (Scheme P Waste | H H

a e aste aste
2)20 — X727 v o
fEREEBEIZEBWT s:g;e:ting

3. L9 sREEtEDFE W

TI)ERTINMEENT I FRBEEMICERIND Z ENMoNTEY, TN E TKEEDAD
TINMEENET I ) AT ERERTHEDIET I ) E0R#E, kBBEOT b, BiifRkED
=BEOERBLETH T,

Z ORI A HET S @RIC St

BT, 7 I UB*ET B EE T, m() OGﬁj
7 IURRFLROREFITHASTE i Z,(OCOCF )60 (1) C(\:i,,
L< = AT NSRS OREN B b E:r\kw°gw”” e, 167 )
52 L &R LTE (Scheme 3), roes 1@ (jAJ%Lj
COACERL, MEEOT I r200 v

W43 LICEBHRIZHOVTR
HEfTo /R, ThETOMER E:f\kw°*mfjl s oy e
TRINERFREIZE EE > TV oy PO (I\*

7=, MERNICERVZATLH D

7 Aa—LEBEAVARIGICE St

N & D BRI RS & AT S ¢ <:fkm* O “imine sclive () ()Lg:)

DT LITARTI L7 (Scheme 4), RA HO 'Prz0, reflux

& — B K TIREIRMA O BLERENK with Ao Additive

I Y% T3 A

(1) Iwasaki, T.; Maegawa, Y.; Hayashi, Y.; Ohshima, T.; Mashima, K. J. Org. Chem. 2008, 73, 5147.
(2) Ohshima, T.; Iwasaki, T.; Maegawa, Y.; Yoshiyama, A.; Mashima, K. J. Am. Chem. Soc. 2008, 130, 2944.
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Optimization of drying process in scale-up manufacturing for Erythromycin A derivative

Kaichiro Koyama*, Hitoshi Shimizu, Shinichi Ebihara
Synthetic Technology Research Dept., Chugai Pharmaceutical & Co., Ltd.
5-1, Ukima 5-chome, Kita-ku, Tokyo, 115-8543, Japan
koyamakic@Chugai-pharm.co.jp

We succeeded to optimize the drying condition of Erythromycin A derivative for the scale-up
manufacturing. We found that the change in the crystal surface structure influenced on residual
solvents in the product. Based on the investigation, the drying was conducted at the temperature
which maintains the crystal surface structure. This condition enabled us to adopt the double corn

vacuum dryer instead of the tray dryer and the drying was successfully achieved in the scale-up
manufacturing

vIuIiA FRAEME =) RAa<A v Al FEHED GM-611i%, FV U ZFETI=2
FTEF ) VROERZA LERER EOHELEEHA2BRE L LCHRESTTH S (Figure 1),
AL, BRIZHBINIZL, BOBRETEVESRERRZET 20888 TH B, R7r—1
Ty 7Dd, REOESEFEFHREREREEN L = VEZERBICET LR, BES
WA FUREIBE L2V BN RAE LT,

RBRHER L UGBREELOBANLHER LR,
3= J VEZEE R TR U BRICERIERIIIRD
T, BBREEH LIRS oo, £, BEEH
B L RRIERPEBERICAE T 2EREPERS
nreled, ERERTER L-RELa=ILVE
ERBRTEB L-REOKGONBE 2 EFHMBI TR
L, TORER, a=HNVEEERCER LI-FEK
DEGBREIZMLPERA 2 <, ERBEHET TV
D& D kAR REICBRE SN (Figure 2,3), GM-611

Figure 1
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Figure 2 Figure 3

LLEDREN S 2 =N RRIZ B T 2 EERE TIIHEaNE) b ERREICHE) L - Egic
L EBRETM~ERNAAETHELLIC, EBEROMICL YV ERREIERE LEREEELL
HE L7,

IOWEICESE, MRREICKEL S X WIRE TR LR, RERHSED LN, &
o =0 R R L R L~ L E CHE L. (Figure 4). /7o, REOFKBO/NELZET
BEFSEE CHERR L 7= b e, A= R el CRzR L 7o fEdd & RERICHE SR E oM M-CRIE A MR S
Twi= (Figure 5 ),

A s L

Al xs BRGS0
RREER 0T
KT 25°C +e0C

Al

P77 00 (ppm)

R x3 ]
A2
ana

.-}-

13kV XI00 S0vm 990327

GRREM(h)

EARE RO L B SRS FIICRE LR CHESR L AOEHEER
Figure 4 Figure 5
ERA O NELEERE CRIFICEHRIEA-OI00L, R EEEEOMILEOHRIE LR
TAHZLLENEBICEETHDZ ENHIHA L, SEIOMBERRIZEY, RFr—NT7T v 7RIEICTE
iR e A R LT,
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Synthesis of Phorphyrin Mesoporous-Silica and the application

Akinari Umemoto, * Yoshifumi Maegawa,”" Norihiro Mizashita,” Shingo Kitazato,” Toshiyuki Kamei,"*
Takao Tani,>° Shinji Inagaki,” Toyoshi Shimada,*

“Department of Chemical Engineering, Nara National College of Technology, 22 Yata-cho, Yamatokoriyama,
Nara 639-1080, Japan, "Toyota Central R&D Laboratories; Inc., Nagakute, Aichi 480-1192, Japan, and “Core
Research for Evolutional Science and Technology (CREST), JST Agency, 4-1-8 Honcho, Kawaguchi,
Saitama 332-0012, Japan

shimada@chem.nara-k.ac.jp

Mesoporous porphyrin-silica hybrid was successfully prepared via polycondensation of porphyrin sol-gel
precursor having allylsilyl groups. It is difficult to prepare sol-gel precursors in high yield owing to
stability of alkoxysilyl groups in sol-gel precursors toward hydrolysis. Recently, we have reported sol-gel
polymerizations starting from various arylallylsilanes acting as sol-gel precursors in place of
arylalkoxysilanes. Herein we disclose the synthesis of porphyrin sol-gel precuesor with allylsilane building
block which is easily accessible for synthesis of sol-gel precursor and mesoporous porphyrin-silica hybrid
using EISA (Evaporation-Induced Self-Assembly) method. The resulting hybrid showed very interesting
optical properties.

[IZUBIZ) A YR—F5 2REFEKES Y HPMOsWMEHIBRBRANT ) TAax v I8 v—E
REESROBENLECEABLIC L > TARS L, MILENFREIZL > TEREN:, B
EEETHHUMOER—EEAAT) v FEMRITHE D, £, 2TORBIIEARELIAR
B DEICLILEMICLREETH Y . BIRIGEVHTLEEOHE S L BAISEIC L v, EFITERE
KEPLELEDLETWS, T BIE. B4R 7= VEREMIBELTHAE Tz =V A Y KR—
FSRVY B IDNEICH R My FELTIZ=) % 1 mol %IET B & T, MFLEENSRIN L /-4
AREDROIZZ <) VICEZRAFXF—BBTEHZ L E2HE L, A VY R—T 2AFHT Y I OFEHE
LEEICEHEN - ROEMMSKEBET T T L LTRIATRERZ L2 EELE Y, LirL, BER
THRAAMECE VIR EHET DA VR —F ZAFHY U IMBOERITITE > TR,
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TN ¢ 2 —» S EoR R
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NT 4 ) BTFE mEEH Haies] 196 £ 4
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BEL2 BT AN EEREBRICT V EATRRETIRAXDTINS T VEAT 4T Tay s
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Aerobic Visible Light-Oxidation of Alcohol with Anthraquinone

Norihiro Tada*, Hiroaki Ookubo, Tsuyoshi Miura, Akichika Itoh
Laboratory of Pharmaceutical Synthetic Chemistry, Faculty of Pharmaceutical Science,
Gifu Pharmaceutical University
5-6-1 Mitahora-higashi, Gifu, 502-8585, Japan
itoha@gifu-pu.ac.jp

Oxidation is a most important transformation in organic synthesis; however, these reactions are not at all
environmentally benign. Molecular oxygen has recently received much attention as an ultimate oxidant,
since it produces theoretically only water with a certain suitable catalyst and is inexpensive and of large atom
efficiency than that of other oxidants. In the course of our study of photo-oxidation, we have found that
alcohols were oxidized to the corresponding carbonyl compounds in the presence of a catalytic amount of
anthraquinone in an oxygen atomosphere under visible light irradiation by a general-purpose fluorescent

lamp in good to high yield.

BLEUSIIERERICBIT A RERETHY . HL<1LE ORFIBRENTE L, LML
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Aerobic Photo-oxidative Synthesis of Methyl Esters Directly from Methyl Aromatics

Akichika Itoh*, Shin-ichi Hirashima, Norihiro Tada, Tsuyoshi Miura
Gifu Pharmaceutical University
5-6-1, Mitahora-higashi, Gifu, Japan
itoha@gifu-pu.ac.jp

We examined a new oxidation method with the catalysis of a bromine source and molecular oxygen, and, in
the course of our study of photo-oxidation, we have found that methyl aromatics were oxidized directly to
the corresponding carboxylic acids with bromine sources (LiBr, aq. HBr, Br,, MgBr,*OEt;) in oxygen
atmosphere under UV or visible (VIS) irradiation in good to high yield. In this symposium, we will report
aerobic photo-oxidative synthesis of methyl esters directly from methyl aromatics in the presence of a

catalytic amount of CBr,.

HRENNRDBIATIVEILERE., FERTINVFINAEI SHFEEIINE CBEZERL. KW
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6 - & ﬁ\bn) '3 7:.. (entl'y 9) (] 5 TlBrj (0'3) 10 14

CNSOREERI. AREO—RILOR o 280 (03 10 59
= ,— 7 bB X

HEGoRECS, BFLLIRENETE 5 o 0w 2 100

9 CBry  (0.1) 24 100P

MOFEEAINR L BEIATIVICERS N

a v . 1 b - .
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4,4’-dimethylbiphenyl TIZEREBTI AF I

s
=
m 2
=
&

CO,Me
48 O/ 62°
MeO,C

12 48 g3be
RS MERERE TR S NS T EXDD ® @
Me MeO,C
2 7‘.:' (entry 12) ° 2 All yields are for pure, isolated products. b The reaction was carried out

BLEDE S I, RIS T VFINRIES G ameonmy e e s

B SHEERNNEBIATINEAS LT ) —THE—RETERT 2NOHTHEHR. €2,
ZETHEFHEOBRNHFREZEAL TSR, BRIPIBOABEOREEALTSED. 4
BER AR TS DHBRILIELE X 5N 5.

References

1) Hayashi, T. Jpn. Kokai Tokkyo Koho JP 2004346004 (2004).

2) (a) Itoh, A.; Hashimoto, S.; Kodama, T.; Masaki, Y. Synlett, 2107-2109 (2005). (b) Hirashima, S.; Itoh, A.
Synthesis, 11, 1757-1759 (2006). (c) Hirashima, S.; Itoh, A. Photochem. Photobiol. Sci., 6, 521-524
(2007).



1P-21

Frin /R A ASP1645 D T34 RIS EF5E

TRAT 7 ABEE (B) SRBIRFSERT S BAR A =
Ou#HHEZ - THR - BEFAR

Process Research of an Antiplatelet Agent ASP1645 for Large Scale Production

Toshiyuki Sugimori,* Makoto Kasai, Norio Hashimoto
Process Chemistry Labs., Astellas Pharma Inc.
160-2, akahama, Takahagi, Ibaraki, 318-0001, Japan
toshiyuki.sugimori@jp.astellas.com

In this symposium, we present a process research of an antiplatelet drug candidate ASP1645. In the
medicinal route, a large amount of MnO, and column purification were troublingly required to prepare a key
intermediate 3-hydroxyquinolone (6). As a result of investigation, 3-acethylquinolone (8), which is readily
prepared by methylation of weinreb amide (7), became a precursor of Baeyer-Villiger oxidation. It enabled
us to produce the drug substance with high quality in large scale production.

P2Y12 FHETEMEEH L, Fl/MRA L L TR S 2 BREM{LEY ASP1645 O o & R BFERE
REBERETS. AIFKBREICBITA AT 4 ¥ F A — b (Scheme 1) Tix, @Rtk 6 DOHIEEETH S
TNATE R5&HNVARVER2 D NaBH ETB LT, Mn0, I L 3B{LD 2 BRETARLTVWE. D
ARETE, KBRASFMFERLTVBE M0,DN FY 706 0I5 LEREESED, K&
BRICIIRm & RREBERAESA TV,

Scheme 1
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RENITLTE F52B5ZLixTERhot-.




EZTRHRLAITIAFAT b 8 ZREBTHLUTOREREHRN— b DR 21T 7= (Scheme 2).

Scheme 2 —_

Hmwﬂ\

o anoden e | oodie:
e 4 _755_’<)u v DMF Clu S T
O O O

1 2 — 3 —

F I O(  MeMgCl F 2R 1)mCPBA, CH,Cl, F R OH
O\ij/('f T O\ij/v\ 2)MeOH, reflux O\Nm
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—HHETRIZBWTE, D-C)-HEBEROLEH 9 I L 2R FEIHE 6 D o-T A FKIZLY
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Asymmetric benzoylation of DL-a-hydroxyphosphonates with chiral copper catalyst

Atsushi Moriyama*, Yosuke Demizu, Masami Kuriyama, Osamu Onomura
Graduate School of Biomedical Sciences, Nagasaki University
1-14, Bunkyo-machi, Nagasaki, 852-8521, Japan
onomura@nagasaki-u.ac.jp

The first efficient method for non-enzymatic kinetic resolution of DL-a-hydroxyalkanephosphonates which
is based on recognition by copper(Il) ion associated with (R,R)-Ph-BOX complex was accomplished to
afford (R)-a-benzoyloxyalkanephosphonates and (S)-o.-hydroxyalkanephosphonates with moderate to high s

values under mild conditions.

FFEMe-E FeXxd ) VBT, HIV e 7 7—YEBEERCHREERO L > 2EBREME2ET
BEMOEERREL 2B, FOARBELLT, TRETRTATE FLEEY VBB AT LD
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Scheme 1. Kinetic resolution of a-hydroxyalkanephosphonates with chiral copper catalyst.
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T, ¥ T VAR X B RISOIEER % #87=(Scheme 2), FEDIFET TIE, XY A1k
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Cu(OTf),. &5 iZ " om
(R,R)-Ph-BOX % MZX BIZHEWERM DB Y
E3Ni=, ZDZ kX, Cu(ll)—(R,R)-Ph-BOX #
BUESEELEBRLT.EEELTVWBZ L &R

BzCl (0.5 equiv)

K2COs4 (1.0 equiv) 9Bz

:_OEt
F— 4
? OEt CH,Cl,, 0°Ctort, 12h B“/\g‘oa
1a 2a
* in the absence of Cu(OTi .
and (R,R)-Ph-BOX ©02 10% yield
in the presence of Cu(OTf), (0.05 equiv) 20% yield

in the presence of Cu(OTTf), (0.05 equiv),
and (R.R)-Ph-BOX (0.05 equiv)

Scheme 2. Benzoylation of L-1a with or without catalyst

39% yield, 83% ee

BzCl (0.5 equiv)
Cu(OTH) (0.05 equiv)
(R.R)-Ph-BOX (0.05 equiv)
Base (1.0 equiv) H
X OEt > " okt LOEt
Bn gma Solvent, 0°Ctot, 12h g’ OFt n \03
oL-1a (S)-1a
Table 1. Kinetic resolution of 1a®
Product (R)-2a Recovered (S)}-1a  Selectivity
Entry Solvent Base Yield (%) ee (%)®  Yield (%) ee (%)° s
1 CHYCL, DIPEA [ - >99 - .
2 CHCl, BaCO4 40 84 51 71 24
3  benzene BaCO, 30 92 65 48 39
4  chlorobenzene BaCO, 38 S0 55 79 46
* pL-1a (0.5 mmoal), Cu(OTf), (0.025 mmol), (R,R)-Ph-BOX (0.025 mmoi),
BzCl (0.25 mmol), Base (0.5 mmol) in Solvent (3.0 mL) at 0 °Cto rtfor 12 h.
® Determined by HPLC.
BzCl (0.5 equiv)
Cu(OTf), (0.05 equiv)
(R.R)-Ph-BOX (0.05 equiv) OH
i oez Ba,C0; (1.0 equiv) _ R/\ OEt R/L JOE
f’ chlorobenzens, 0 °C tort, 12 h fl ~OEt g‘OEt
pL-1b-o (R)-2b-0 (S)1b-o
Table 2. Kinetic resolution of DL-a-diethylphosphite (DL-1a-n)®
Product (R)-2b-0 Recovered (S)-1b-0 Selectivity
Entry R Yield (%) ee(%)® Yield (%) ee(%)® s
1 1 Me 2y 37 80 47 65 18
2 1 Et 2 26 88 56 47 25
3 1d nPr 2d 28 >89 68 37 288
4 e (E}CHyCH=CH 20 18 >89 73 27 259
5 1f Ph-C:C 2f 45 42 47 41 4
6 1g iPr 29 40 84 60 50 19
7 1h Bu 2h 20 94 64 32 44
8 1M Cyclohexyl 2 32 88 87 42 24
9 1 Ph 3 o - >89 - -
10 1k CICH, 2k 35 92 63 55 42
1 1 BnO(CH,), 2 30 95 65 39 57
12 1m  CbzNH(CHy), 2m 13 81 7 7 10
13 1n BocNH(CHy), 2n 29 94 55 40 48
14 1o 2-furyl 20 38 66 56 24 6

® pL-1b-0 (0.5 mmol), Cu(OTf); (0.025 mmol), (R,R)-Ph-BOX (0.025 mmol),
BzCl (0.25 mmol), BaCO; (0.5 mmol) in chlorobenzene (3.0 mL) at 0 °C to rt for 12 h.
b Determined by HPLC.
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Efficient Search Method for Catalyst from Libraries
toward Establishing Synthetic Process with Safety

Nobuyuki Mase, Fumiya Shibagaki,* Fujie Tanaka, Kunihiko Takabe
Department of Molecular Science, Faculty of Engineering, Shizuoka University,
3-5-1 Johoku, Naka-ku, Hamamatsu 432-8561, Japan
tnmase@ipc.shizuoka.ac.jp

There is a strong demand on development and search method for a superior catalyst to create
environmentally friendly industrial process based on green chemistry. Comprehensive experimental
screenings require a lot of time, energy, and cost, whereas micro scale combinatorial screenings easily
identify the best reaction condition. Here we report that we have developed OFF-ON fluorogenic
aldehydes and imines that can be used for monitoring the progress of chemical bond formations and enabled

a rapid assessment of catalytic activity.
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EHLOTIE o,

BT A L L, ZEEMBICE D EEEL LTEK AL IAEICERB L, £99-7
FZTNTE RERWTT L F=VRISET 728 24, IRE—IRFERESOBEAICL Y BOE LD
R (219 B MR Il (Figure 2). LML, 72 b TR BBOSEREEIC L 0 RESEENE
<, BERE=FY L ACFEE o1,

2500
O —
/U\ B = 2000 1
-
L-Proline ~ 2 v
- § oo
slow ' H
v s
fluorescence "OFF" fluorescence "ON" °$ s s a5 s

Aem (nm) (Aex = 376 nm, 1 M in DMSO)

Figure 2. 9-7 2 hZ7ATE RERAWEZT IV F—/VRIGIC & B8 HREZE

R IVE L BRI E ORI E VR
LCERBEREATLIIEICEY ZoREE
fik L7= (Figure 3), AL ANIZ TRIGEDFER
RELEZRIE L E ZA, BARKMBEZY 39
FicmELs=, £, 7L— b I —F—%H
WTERETODE=F I L T %7028 25,
FRERE] (15 99), <A 7 o A4 —)L (200 plL)
I THAMERRISDZEZ TR Lz, ZOFRERM

Fluorescence Intensity

5., KB LETATE FRIERSFIZTL— ' " Timem)
h)—F—iLBEMETOE=4Y Figure 3. 7 /v F—/LRUSIZEBIT RREEE(L
VISHLFNANRETH DL, ETAFEIL 0, 0 )‘L 0.0

N S/

T R—=IRISLMAND B ViR = VBT NS Ph

TSI GBRRUS, =K AL A o o

FrAb, 7INMEENCHERARETH
A, fluorescence "OFF"

EHiZ, TAT b RIS FDIGH
LT, 4 I8 OFF-ON #t5F%
BRLLT- (Figure 4), "R, A I/ EICHTHEBRERE (vr=vy e RKE, BTRE, 7F
Friedel-Crafts [ZJix, 7 ¥ Diels-Alder RUGSZNZ b XFIGATHE & 72 o 7=,

OFF—ON BEX S FEAVDIERETOE=4 I 7LV | [LDOBRISHET LEEHE
NSNS, HHRLRER (S - MEEREE)ORRLIZ SRR D AEENH D, D & [ER%E
WIRIZT DALFE~DOPhER) ~LBETDZ & 2H/FT 5,

(1) Mase, N.: Tanaka, F.; Barbas, C. F., lll Angew. Chem., Int. Ed. 2004, 43 (18), 2420-2423.

Figure 4. A I % OFF—ON #t45F
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Synthesis of Optical Active Lactones by Organocatalytic Aldol Reaction
of Cycloalkanone with Aqueous Formaldehyde

Nobuyuki Mase, Naoyasu Noshiro,* Azusa Inoue, Yasuhiro Kawano, Kunihiko Takabe
Department of Molecular Science, Faculty of Engineering, Shizuoka University,
3-5-1 Johoku, Naka-ku, Hamamatsu432-8561, Japan
tnmase@ipc.shizuoka.ac.jp

Optical active lactones are important chiral synthon in aroma chemicals, and the development of efficient
asymmetric synthesis has been desired. Organocatalytic direct asymmetric aldol reaction of cycloalkanones
with aqueous formaldehyde (2) have been developed, which furnished the corresponding aldol product 3
with excellent enantioselectivity in the presence of L-threonine. Baeyer-Villiger oxidation of the aldol 3
gave the chiral lactone with no loss of enantiomeric excess. The formal synthesis of (R)-Jasmine lactone
(6) from chiral lactone 4 was also investigated. Further chemical transformations of the lactone 7 gave the

e-decalactone (9).

HEEET 7 PR LR T LS5 R L LTEEOBVMELAMEETHY, 57 h b
L UEDFEFIIRIDERICBNTRLERLIPEETH D, ZOMEHRTESREOHRBITE
ERBETHY ., RFEEMEES 7 0T ) D Baeyer-Villiger BB{LIZ X 55 7 + o ERIZE A,
FETHD, Ball, 7Tk ) vk K=& LEEBRIERSS FRIEMTRET LV R—LVRISHS
WEINTRY O, REEEL 7T AL ) VEEEDERMATREIC/R->TE =, LL, ¥
~FY ) CUSNDBEFIIL R D REEET 7 P UOBEAREFERRY I a0 F ) v (1a)lco
WTOREFIZZ N ETITARY,

AFRETEHI 7aXZ )0 (1a)ébHmVLTATE F QOFEES FMEHRET L F—1LK
J&%BET L 7= (Table 1)”, L-Threonine FEE T TR b RMICRISHEITL (y. 42%, 82% ee). i
BOFRRKEERICLD T IVBERELSINZEZDLEEZ DN D, & 51T 1,4:dioxane T TEILE,
BT T U F AR a-b RaX U AFAT b 3aBBONT (y. 50%, 82% ee), £7-. 6 BB
FTRL, ZRETIZH/EF DR 7, 8 BRY P IZBVWTHRREEHET THT > F 458K
BNZBUSHEIT L, o-t FEF S AFAL F 3 BNE LK (93-97% ee),



Table 1. Organocatalytic aldol reaction of cycloalkanone 1 with aqueous formaldehyde (2)

OH O _
H 7]
OH O
O O NH2 O H/ ’ W
(30 mol%)
+ N N °
) H™ "H solvent (1 M) ) OH
n 25°C, 48-96 h " 2N O
1a-d (n = 1-4) 2 3a-d (n = 1-4, 82-97% ee) ./
entry n  catalyst yield(ee) entry n  catalyst yield (ee) H\ H
1 1 L-proline 14 (22) 5 1 L-threonine 50 (82) - -
2 1 L-cysteine 37(57) 6 2 L-threonine 63 (93) - transition state
3 1 L-serine 6 (58) 7 3 L-threonine 31 (97)
4 1 L-threonine 42 (75) 8 4 L-threonine 47 (93)

Solvent: CH,Cl, (entries 1-4), 1,4-dioxane (entries 5-8)

BoN=X5 N a-k FaXxs AF /N4 h 2 3a D Baeyer-Villiger BLIC & 0\ RFEHEEZ R L
FESI b4 ERLT-, EBIZ, T7 b ADBRBRRIGEITV, PERRFUZATAS ER
i L. Jasmine lactone (6)DTERAIA L &M L 7= (Scheme 1)*,

o)
0] m-CPBA (0]
NaHCO, NaOEt 0 OH ref 4 0
W\ —_— _— = > .
é‘ OH  CH,Cl ? EtOH EtOJ\/\/\/ OH X
rt,1h ., OH 1t 48h
(S)-3a (S)-4 (y. 82%) (S)-5 (y. 91%) (SorR)-6

Scheme 1. Formal synthesis of Jasmine lactone.

F7-. 0ot FEX T AF N4 F i 3b D Baeyer-Villiger BB{LIZ L 0V, KFEHELRFFLI-EET S
Mo 728ML. BREELTH TS Z LIZXY e-decalactone (9)DE K bR L 7= (Scheme 2),

o] 0o fo) (0]
o mCPBA pyrrolidine 4 steps
" "OH CH.CI — 0] OH _——>t @JJ\A/\'/\OH (@]
L,Cly o oluene
t, 18 h ' reflux, 18 h OH C4Hg
3b 7 (y. 90%, 96% ee) 8 (y. 91%) € -decalactone (9)

Scheme 2. Synthesis of e-decalactone.

1) List, B.; Lerner, R. A.; Barbas, C. F., ll1 J. Am. Chem. Soc. 2000, 122, 2395.

2) (a) Cérdova, A. et al. Tetrahedron Let. 2004, 45, 6117. (b) Saito, S.; Yamamoto, H. et al. Angew.
Chem., Int. Ed. 2004, 43, 1983. (c) Hayashi, Y. et al. Angew. Chem., Int. Ed. 2006, 43, 938.

3) Mase, N.; Inoue, A.; Nishio, M.; Takabe, K. Bioorg. Med. Chem. Lett. 2009, 19, in Press.

4) Blaser, F.; Deschenaux, P. F.; Kallimopoulos, T.; Jacot-Guillarmod, A. Helv. Chim. Acta 1991, 74, 787.
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Novel Synthetic Process of Natural Ceramide
via anti-Selective Asymmetric Dynamic Kinetic Resolution

Tatsuyoshi Tanaka*, Tatsuya Honda, Kazumi Okuro, Masaru Mitsuda
Frontier Biochemical and Medical Research Laboratories, Kaneka Corporation
1-8, Miyamae-machi, Takasago-cho, Takasago, Hyogo 676-8688, Japan

An efficient synthetic route to ceramide 2, an important natural compound with a barrier function in human
skin, was developed. An asymmetric hydrogen transfer type reduction gave a successful result in a

construction of the anti-stereogenic centers accompanied by dynamic kinetic resolution.

T3 REIR. EBOEELZEFETI-DONY THEZERTIEERD TH 5, FE. BB
PDRBLCEBNY THEO%EZHF LS I REALESVRELSTREINTED, U A
ShELTORHBOEMN> TS, ERIRERENSBEEBINETT I RBRLARARICHEDNT
Wizt BSEMBEMRI/O—X7 v 7E3NTLR, Bipdhskot5 I RRFEAEFEREN 2L
o, EYHROELT I FE, EFENZ L GHERORESIRETHD., -Gl THEI &
NS, LFERICE DT T I REBEBLIUVRBARBBIHFINTHLS, UL, RAMES 3
ROEBRBRIAIIHERE Y > F8 2 JEGAFPLEEL. DBROLEEREHLILTVS,

—H. ¢—=F3I)—B—=4 FTAFIV® Ru-BINAP fiif iz & B RFKFNMKIEEH W= BIREE
A EERT, RABES I REARTIFENREZINTVRBNY, ZOHETIEIREFAELH
CUBRMICHETT 50, KBREOMECEERBGLTY >FRICEETILERD -,

B4 1% Ru-TsDPEN fiiift &= A W= A F KRB BEBETRISICK D, ERR#E I NTERa -7 3
J=B=T b IAFTNDOT O FRROBHNBEERDIENE LT O FABLIUVIT AT L4 ER
MICETTSZLE2HBNEL, INEAVWEXRAREES I ROEBRE O XBRICKRIIL &,

N~ C B ——
C,ﬂ-l;,sj\CI + Hp 0.Et c,,nssiuf\cozst

HCI
§ ﬂ/\o
i i O,Et Et
M CysH37 2 CysHaq Y 0z CysHs3q Y H
Cy5H3,COCI c17H3TNH Cy7H H Cy7H H
RN anti-RIRKY A
FEOS4E VR B RE AR SR S5z K2




1. FEIIVIAVRIBIZESa—TI /- BT rIATINDERL
REVIAERBZRAWTES I ROBRERREHERDe—-TI /- BT FIXFTIE

BRIBIELEL. BUSDFE LI SAELRIEFRHET?. JV > P FdEk CBIELHORIE

BfToLEIB, WRTOBTEANETBIRES STEERINEONL (K1),

1) N-AFNAZSS—N
(1.2eq)

2) TiCl, (3.5eq)
/ﬁ\c j\n/\c 3) BusN (4.0eq)  CysHsi Et
C15H31 )+ c17H35 H OZEt CHzclz. 45°C 017H!TNH (1)
IRE : 70%

SHICTEEEICMT, EAREZEDIREEBERHE (-4 5C) OEEPNER LS OBKRS
ZEREER. — 1 0CORBESET. NE8 0% THRI HBNERMEBBICE->TWS,
2. a=F73I/) =B b IATINDT > FRIRAETRIE

LEBDFETHRELEe—T3I/) - B -5 bIAFINORFBITERET U452, Ru-TsDPEN fi
HEANSIKRBHUDOBTRIGRETTY, INAFEERIZNETL, BRETET > F&
TENBLFT O FADOCTATFUABROCESNDZEE2AMLE (R2). efficBHEs
BT3B FIATINDABTEEBITRBICBNWT, ¥V BRNICKIEBETTAHIEIEZE<RES
NTVBN, 7 O FBIRMRISFIIED THRWw, iz, KEBEBRIRIGIE. WESRRE DR

RISREZLELET, RO OMEICTIEEELERTEZ A TENZHETH S,
HCO,H (3.0eq)

Et3N (5.0eq) j\l-l/c

CysHs 0,Et  Ru-TsDPEN (1mcl%) . CisHsi 0,Et O S

Q’"*\g/"" SOOI, 40C °17““\g“"' -
IRE : 97% ) @ '

anti/ syn=980/10 H
99%ee (ant) Ru-TsDPEN

3. a—73)-B—-btROFLIZAFINDIATIBITRIE

T2 REROBKEETHITIAFIIBILRBICTBNWT, YT e AREOEERRMEL
2R3 0 %BICBERT I RBITEORIERNEEEZ>, LML, ABERTRF MU T LADE
FEREITBENN DT LFESIRBIEIIED, ZhS5 2DO0RMEEBHELE (R3).

H ot NaBH, (2eq) /V\H/\o /93/\0
CisHai” Y 2 CaCl, (2eq) _ CysHar” Y~ OH CisHai” Y~ OH

C17Has\gNH THF, 20C CnHaTNH * Cy7Hasn NH
IRE: 95% 7= KR ©)
€532 Bl

BEDESIZLT, RARBIODITN4ERORIEN S22 T2 R20EHRN O XM
BRI LTz BIETRELZEI I R2. Bthe—EEBT BT, JeERE, (Lt
I299. 5%BLLLEICTAHIENTES, ¥, FEIZtETI REF TR AT 2O D BgBiEE
B4 BREBBEEMEOEGRIIGHTES DD LHIFHL TN,

) WE #E A 2 EE BOR. RS 2976214 5
2) Misaki, Nagase, Matsumoto, Tanabe J. Am. Chem. Soc. 2005, 127, 2854.
3) Hashiguchi, Fujii, Takehara, Ikariya, Noyori J. Am. Chem. Soc. 1995, 71/7, 7562.
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Heterogeneous Larock indole synthesis catalysted by palladium on carbon

Azusa Tsutsui*, Satoka Aoyagi, Shigeki Mori, Tomohiro Maegawa, Yasunari Monguchi, Hironao Sajiki
Laboratory of Organic Chemistry, Gifu Pharmaceutical University
5-6-1 Mitahora-higashi, Gifu, 502-8585, Japan
yakuhin@gifu-pu.ac.jp

The indole nucleus is an important partial substructure of numerous natural products and biological active
compounds. Larock indole synthesis is a palladium-catalyzed heteroannulation of 2-icdoanilines with
disubstituted-alkynes to afford corresponding 2,3-disubstituted indoles as one-pot reaction. Previous
protocols use homogeneous catalysts, which are difficult to remove from reaction mixtures, together with
LiCl. Although heterogeneous catalysts have a lot of advantages such as recoverability, reusability, and
non-metal residual property, they have never been applied for the Larock indole synthesis. In this
presentation, we report a LiCl-free Pd/C-catalyzed Larock indole synthesis.

(]

AV F—LBHRIIRKADPERLEZIILHLETIEZE OMEOEAETHRTH Y, HfERA F—IR
BEEOMRIIEELMERETH S, Fisher £ » F—ALARIENER LS F— L OFARCA ST
WABH, B ERBT Y=k FIPVRBERE I UBHARETHD L L bic, ZBEORIGZ &
BEL 4278 D0 ORIBEANH B, BT Larock 5 i3 —FR Pd il SMER UL Y F U LAFFET.

2-3—R7=Y UFSkL VEBRT

Scheme 1

Rs EFLUnb 23-ZEBfA  F—1
I .
@ L ReI=R, el mkh Btk E BRI CORT 5 FikE
E- I 2 equiv 100°C, DMF Ni{ % L7-(Scheme 1), L# L., ¥J—F% Pd
1

B DRISH N b DBRENRETH
BLEbio, RIBHENE B EVASEELELCY FULOBRNBLEATH =, EF, B - BFIA
DA TERDPICERIEE LRV — BB X 2 8RIEORBENREEN TV S, RY—RfE
I & B Larock £~ F— A AR INE TIRBEFINRVI Lo b, PAC AL LI FIEORRICE
FL-



[E=BER]

DMF#$2-3— RK7=Yr&¥7=z=
LT EFLy, 10% PA/C, LY F U Scheme2 10% Pd/C (2 mol %) Ph
ARUBEET b Y AL £ BIC 100 °C @fl e N GE @yﬂ,
THE LI L 25 (RIERAR SRS N e DM A y
FB5L Y F—ABEERBE I ERT %
% 7=(Scheme 2), INEAEVEE & LT, DMF OBDRIZL VERTHOAFAT IV REHTH
52-3—F7=V VAREZERFO Pd ~OEGLICE S EFERANZEILOND, £ZT, 7=
Yoro7)EE MUONMMRELIZE,
DMPU 120 °C THME L= & Z ARG 5°"°"‘°3l 1O e o Ph
X E BAIZHEST L7=(Scheme 3), & Z5 E:( + phem=—py NRCOGeqiv) @\/\S—Ph
M. 6 FF LU ETE LSBT, NHTS )iy it %
BRY® & O BENEEE R BIERM AR
BT, BRI HOWTEERBL L., PAC % 5 mol %IZHERE LI &R, NMP FEFE)
Y B AREEL LEBSIC BN ERMICZE b -(Entry 1, Table 1), 7=, LiCl DFAE LIZ
ISR EBRINCETT D 2 ENBELN L Rol(entry 2), KIZ, xR TEF LV UBHELZERL
LCEARERE L, STAIATEFLLRIS 72=ATEF LU EERLE LEBETE

100%

Table | :

' (o U e O Rt
C[ + R—=R, - Ry + R,

NHTs 3 equiv NMP, Ar, 120°C % & B8t BTERE

Entry R, R; Time (h) Yields (%) (entries 2-4), €/ 7 = =

; Pent Pent ? g%’ LT EF LY DRIET

3 Pr Pr 6 90 i 2-7 == A v R

4 Ph Ph 3 94" NEEEENERIRY

5 Ph H 12 70 (100:0) (AL L7z (entry 5)o —

6 Bu H 2 92 (89:11) B l-~FT MBI

® The reaction was performed in the presence of LiCl (1 equiv). 2T FA v K—t

b h
The usage of the alkyne was reduced (2 equiv). R
g ky (2 equiv) 3T FANA Y F—LD

BAMHRB LN (entry 6)y —BRTEFLUERWVETO Yy 7 —4 ¥ F—AER T, BRRE
CEVERLET Y —ATAxFEESSTFRRELT 2-BiRA F—/U R BIRMIZER ST
B LARERTWS |, 4H -BifA v F—LOBENRBH ORI &0 b, BERGZEAL
RVW—EBREBR{bL— bOFESTHR I N,

LLE. PAIC it L T ARH—FRT v 7 —A ¥ F—AEREOREICHR Lz, ARGE—E
MBRO—EBRTEFLUEERE LA v F—AAREE LTERATETH D, £, RBEDH
CEY BV ARERELY F 7 AORMABTRETH Y, FE—FRO PA/C 2L LTWHLHT
ERMRICABRHIFEEND,

[Reference] ' L. Xu. et al., Tetrahedron Lett. 1998, 39, 5159
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A Heterogenous Stille Coupling Using Palladium on Charcoal

Yuki Yabe*, Yuki Fujita, Tomohiro Maegawa, Yasunari Monguchi, Hironao Sajiki
Laboratory of Organic Chemistry, Gifu Pharmaceutical University.
5-6-1 Mitahorahigashi, Gifu 502-8585, Japan
yakuhin@gifu-pu.ac.jp

Stille reaction, a palladium catalyzed cross-coupling between organotin reagents and organohalides, has been
widely used for the synthesis of functional and bioactive materials. Palladium on charcoal (Pd/C) is a widely
applicable and environmentally- and ecologically-friendlly heterogenous catalyst due to accessible, air stable,
reusable, and residual metal-free properties. When Pd/C was employed for the coupling reaction of ethyl
4-bromobenzoate with tetraphenyltin (1.0 equiv) in hot NMP at 90 °C, ethyl 4-phenylbenzoate could be obtained.
Interestingly, the Pd/C catalyzed Stille cross-coupling reaction was effectively promoted by an additive such as
LiCl, TBAF or LiF.

Stille 7 v 7Y 7%, BEAXLEYERERETLEHE DT Y APHIEIZ L B RE—RE
BERRIETHY, EELHZIIUD ETI4EDEEDECBEEEM B OSBICIBESFIAIh T3S,

R-X + RZ-Sn(alkyl); Pd ~  R-R?

Ligand

R' = alkenyl, aryl, acyl R2 = allyl, alkenyl, aryl X = Cl, Br, I, OTf, OPO(OR),

Stille 7 v 7Y 7Tl BEICIERET ¥ —% Pd S MER S TE -0, Tn g P cok
""" EYE) R TP ~D Pd &FROERE) AL LD, —F, @BAEEICEES N R —% Pd fit
BT ROE 0 B A2 8@ O % CEIL - HRIFTTEETH . Bl PIc Pd BT LA CER Lttl/\ &,
b, IR MDHRRLTREMIZLEN TS, RE—FPA/C #HW = Stille v 7Y o FIZB3 2 #14%
FIIBEIZ & B A3(Roth et al. Tetrahedron Lett. 1995, 36,2191), RKIGRIZEMOFEVRY 7z =L e I
TLEERMT 2 LENRH Y. T A{LFEHBEND TEMKESHKIEL LTOERRRA#ETHS,
MPDBEERND, AHRRIRMYE LB L L2V —F Pd/C iz L 5 BB A SR Stille 7~ 7Y
OIS ERBET SHFRICEFE L,



FT. 4T 0T EREBRIFNANE2YBROT NI 722V AR EBA D v TY o T2 EFALLE LT,
IR USIRE S 2 b L7 & 25, 10% PA/C TFET, N-AF/L-2-t'a Y K (NMP)H 90 °C T 24
RfHEAE T2 2 & T, HETDH o 7Y & ZIERIED 81%DIRETHON D Z ERB oMot
EZDORISIZ TBAF HDVMELICI M LIZE 2 A, BUSHIENFLLMEL, 2 Y9R&#EHRA L TV-
AZAZEHH 1| MIkETHET DA ENTEL, HiTHe S AT Y=L ELT43I—FKTE T
JrERWEEZA, WMAIEEL Tl 90 °C T 65% Tdh > 7UTEH, LiCl DFMIZL Y 50 °C T 88%F
T L7, ZZTLICIFET k423 b7V —NET RN T T 2= VAXEDH v 7Y o T o it
LR, RICEE 2T 52 L CHER EOEREOME (BRI - ft540) RE A EICH
HoLP, ®METAE T o VKN EINECER LT,

10% Pd/C (5 mol%)
R LiCl (2.0 equiv), Air R=

| + PhsSn .
\_7/ 10equiy NMP.temp (°C), 24 \_7

R = 4-COMe, 4-CN, 4-OMe, 3-NO,, 3-OMe, 2-OMe
(88 %) (88 %) (79 %) (90 %) (92 %) (86 %)

FICARIETIE., NV TFAEARZR M) TFAT 2= A RAX R EDO MY TFARAIFEE LD
By TV B ARETHY ., FZIE4-3—FTE 72/ ¢ MY TFAEANRXEDORIGIE. BiG
FIZ LiF 28T 5 2 L TRO THRMTETL=B5%), 2B, ZORIEIIEL22 Y T7F LR XEE
WAEAOH y TY U SICERTHIENTE, BV EBIBTAXF o VERBER L 72V Tho X XRE
EHERLEZBATHLENE T2 Y V7RG LR, BIZ7 T VRRTF A7 = VEBRIQE, PdITxt
THMEEMENBRSESNIEERAXEDON v 7 ) 7 HEINETHEITL, ST H2EERET Y
—NEHDH LKL,

10% Pd/C (5 mol%)

(o) I . . O
LiF(1.5e , Air
|—< >-—{ + R-Sn(n-Bu)y — (1SN AT RO—‘/{
Me NMP, temp (°C), 24 h Me

1.5 equiv

Rz Me—— Ph—— H,C=CHCH,- & I/\)—

(90 %) (83 %) (90 %) (89 %) (75 %)

BlfE E 22 2 ELEMMEOIL K2 RS L L TR 2 #kRE L T\ D, ATETIEL, B8 0 A TEIIL,
HRHHCTE 24 —% PAC 2HLTEHY ., BIZY B K7 Y —TRISHEITTEZ Eh, BEH
SORRAMEICEEN. ERS. EYITHE H D WVITEREMEME O TEM KIS HES LTOICABHRF S
no,
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Diketone syntheses from alkynes using Pd/C catalyst

Masato Takubo,* Sigeki Mori, Takayoshi Yanase, Tomohiro Maegawa, Yasunari Monguchi, Hironao Sajiki
Laboratory of Organic Chemistry, Gifu Pharmaceutical University
5-6-1 Mitahora-higashi, Gifu, 502-8585, Japan
yakuhin@gifu-pu.ac.jp

Benzil (1,2-ethanedione), which has been used as a photosensitive agent, has drawn the great interest for the
expectation of clinical use, since it selectively inhibits carboxylesterase isoforms. Although several synthetic
methods for the preparation of benzil by the oxidation of 1,2-diarylalkynes were reported, the development
of a safe and reliable method without homogeneous catalysts is demanded. Palladium on carbon (Pd/C),
which is widely used for the hydrogenation, is recognized as an environmentally-benign catalyst because of
its recoverability, reusability, and non-metal residual property. We found the use of a catalytic amount of
Pd/C with dimethy! sulfoxide (DMSO) at 120 °C under O, atmosphere led to the smooth formation of benzil

derivatives from diarylalkyne derivatives.

R DNFEEEIZA I TS AR Y TV = AR ED~T aB{LEMOERTREIE, &AM OB
FEEBFIER D D WVIL A2 Pk 4 RARTEREINRTWS, £, = XTAEMLZFTHESE
(¥ I 7N OORBCEDL B MASREERZBIRWICEAET 2 Z LBRALALRY . EXELHA
HKADBEABHEINTVWS, ' RUDPAFEEERIRV Ao FaxI Ry VA v OBLRIEG
TEREND, KETIE, BHERIS CTESICERINDITAX VU FHEEEZH—REBLS B
(FeBr;? & 5\ d PACL)EFE T DMSO TBL T A FEARF SR TWS, Ll H—FRIIR
IS D - EIR - BRIALREE T, ERHPICRE LT WO TENERIIR#ETCH S, —F.
T —RAEOERIZEI Y INODOREEZPETE LN TEDIN, AT VT ARFERET ., HLHR
(ID&H BT E(LSAI & DMSO 2 AV A FERBEI N TV 3, ‘SEKRAZIECT VI —ATLF
EEHL LI-ERAELLEL Ly, DMSO FEERFEAR T TO Pd/C MR~ PLEREL R

E£943,
Scheme 1

50% +-BuOH 2, 7= = 10% PAIC (5 mol%), O, (balloon) |
AT7EFLL% 5 mol%® Ph—=—Ph ' - Ph/U\H/Ph
10% PA/C & & bIc BT 50% t-BuOH, 80 °C, 24 h 0
KT 80 °C THMMBRHL /- 4%
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LA BEIRBUA%)TIEHEINSUOANERT D Z L E RO LT (Scheme 1), £ Z TRIGHKM

DEBLIAER VEEREFHNES S BRECERORIGRE) L FHEMICRET L 7R, 10 mol%

D Pd/C % filffE L L TDMSO F

10% Pd/C (10 mol%), O, (balloon) 1 120 °C TRET 2 = £Th

» 2 . Ph)K”,Ph PHERMIZAN IANBELND

DMSO, 120°C, 24 h 0 TEBBHLMNIR ST,

86% (Scheme 2), Z DRISERMEFIE A

FLERA PFVEIIRRE

NEZBEFHEMEHIVIF= P ERTEFLVER EOETFRIEELFER LICHE T 5k4 12

CTU—NATNLXOBLRISICERTETSHY , ST X OLFEEEL RFRINERTHES Z
& AT & D (Table 1),

Scheme 2

Ph—=——Ph

Table 1

2
10% Pd/C (10 mol%), O, (balloon) 0 R
<£ \>—<: >—R2 - X
RI"— DMSO, 120°C,24 h |
A 0]
R1
Substrate . Substrate .
Entry ]! ) Yield (%)° Entry | ) Yield (%)*
R R R
1 H H 86 7 4-CN H 49
2 4-Me H 74 8 4-NO, H 41
3 4-MeO H 85 9 4-MeO NO, 62
4 3-MeO H 71 10 4-MeO Ac 74
5 2-MeO H 61 11 4-MeO MeO 83
6 4-Cl H 76
? Isolated yield.

PAE 10% PA/C Bt L R T Y —ATAFUNORUCLFEREBERT D —BROFEDOH
RIZRTI LI, BERNDT THIAREHI T CORIGERIGEEOEZEER*SbETHRET S,

[References]
1) Harada, T.; Nakagawa, Y.; Wadkins, R. M.; Potter, P. M.; Wheelock, C. Bioorg Med Chem. 2009, 17, 149.
2) Calarke, H. T.; Dreger, E. E. Org. Synth. 1941, 1, 87.
3) Giraud, A.; Provot, O.; Peyrat, J.-F.; Alami, M.; Brion, J.-D. Tetrahedron. 2006, 62, 7667.
4) Yubusov, M. S.; Filimonov, V. D. Synth. Commun. 1994, 24, 2119.
5) Yubusov, M. S.; Krasnokutskaya, E. A.; Vasilyeva, V. P,; Filimonov, V. D.; Chi, K.-W. Bull. Korean Chem.
Soc. 1995, 16, 86.
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A Practical and Efficient Synthesis of trans-3,4-Disubstituted Pyrrolidine
via an Aziridinium Ion Intermediate

Atsushi Ohigashi*, Takashi Kikuchi
Process Chemistry Labs, Astellas Pharma Inc.
160-2, Akahama, Takahagi, Ibaraki, 318-0001, Japan
atsushi.oohigashi@jp.astellas.com

A practical and efficient synthesis of N-benzyl-trans-3,4-disubstituted pyrrolidine 14, a key chiral building
block for the synthesis of biologically active compounds has been developed. The five steps
chromatography-free synthesis of optically pure pyrrolidine 14 achieved a 80% overall yield from
commercially available (R)-styrene oxide via an aziridinium ion intermediate 10. This highly efficient

process could be successfully demonstrated at pilot scale with 8.5 kg input of (R)-styrene oxide (6) per batch.

trans-3,4-_B#Ht' o ) PUEESE X BFHEEFC CCRS ZEGFEHAIRZ L 0ERE
HEDEDXFINENT 4T Ty 7 LTRIHENRTWA. trans-3,4-_B#Hat o) DU 08K
Bl E < BEISNTWAEY, FORBIIIT S AFUoAY R 2 LXTAEBELEALLAL
74 1 EOFRE L -FEBEFAMBERETHS . ERSIEOT AT UABRENEL, 5
LR NS TT4—CLBVTATUAT—DORERSLESE, 7o {LFELEDEL OBRERSD
3.

1,3-Dipolar Cycloaddition . Nitrile Anion Cyclization
0 0, :
Ph }_ Xe Ph”, Xe Ph t-BUNHz Ph P t-;Bu
Ph\/\",xc ~OH MeOH " h _+OH Ph «NH
— . N —on | Lo— U+ L
0 N N \ a N NH OH
Bn Bn !
é n t-Bu
1 dr~3:1 3 4 5
2
I 80:10
, Ph_.OH_CN  Ph  ON
T™MS™ N OMe / Isclation 4 1 /r t—f
]
Bn 80% N N trans: cis
t-Bu t-Bu 95:5
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—F, S PIAT=F LB FREBEERIEBERESINSN?, +-TFATIVOEFIICEL
DREES)-ZFLUAFVF 3 ODRBRSICBITAMNEBRELXHEL VWS L, LEE
k5 ZEEICRETAEDIIIT I/ TAa— 4 [3ESHtEMTHE I L REERLETHE
FSEEAMRE SN TV V.

THICH LIk X, KREZAFAERW®)-RAFLoAFU R 6 2HEBFEREL, TV V=Y
AAFAVPRE 10 ZEETEZLICE T, MUPN-3,4-transs BB ) DV 14 OE
RAMEREZRBTIZLICRIILE. T2bb, 3-(RUIPAT ) 7eA=b IV T2k
% 6 ORRKSITHRDOT I /) 7Tra— 8 & 9 OREMEE X, Zhbid MsCl/TEA DOFEFFE
T, EBOTVY V=g KA A FRE 10 2L Y, K MLER L UERRA S oV ERIS
LY 7oafkEd® 11 ~EPRTE . Z7aabdP 11 iX NatMDS OFET, S FRARILERKS
kel Pr=brY W 12 (transicis = 89:11) #5 X/, ¥ul)Pr=krV /L 12 % NaOH
KEBREGT, =XV VLB OMKIEL, FTED trans IREBEZFTHERY I D
WRVEE 18 ~EMETE. ROT Red-AIRP ICE BBERIGIZE ¥, BINE 80% THRFEMIZH
Bral Py 4 ~EZEITEHLE. &b, FEIM oy b 7T PRy —1ZBNT
bEWEBREERLE.

SERELEZERY UV 14 OGREERERELERL, DAFRESRF TNV Y —RXEFHEEE
ETB, DAZLu< b /774 —ICLDREUBTE, 3) BEMEB GRETENIRELN
DRTENBETHS.

H

N~ B 7] B 7]
Bn CN  oH Bn OMs Bn
/<cl) 7 & MsCl/TEA )(\/& ®
Ph “PhOH.EfOH P ~"cN "| ph ~TNen | T BN
' VAN
6 8 e 10
+ +
cr
OH OMs - -
Aziridinium lon
/( N \ /\/CN \/ niu
Ph N/\/ Ph N
A []
Bn Bn
9 8:9=68:32 — EtaNH*CI —
o 8 Ph, _CN Ph, ,COH Ph,, OH
/ XA n NaHMDS { S NaOHag_ | S Red-Al® K
Ph ~Ten T N N N
\ 85%(4steps) 1 94% )
Bn Bn Bn
1 12 13 14 99.6%ce
trans: cis=89: 11
Overall yield 80%

1) Karlsson, S.; Han, F.; Hogberg, H.; Caldirola, P. Tetrahedron:Asymmetry 1999, 10, 2605.

2) Chung, J. L.; Cvetovich, R.; Amato, J.; McWilliams, J. C.; Reamer, R.; DiMichele, L. J. Org.Chem. 2008,
70,3592.

3) Chuang, T.-H.; Sharpless, K. B. Helv. Chim. Acta. 2000, 83, 1734.
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Practical Selective Monohydrolysis of Dialkyl Malonates and Their Derivatives

Satomi Niwayama,* Hanjoung Cho
Department of Chemistry and Biochemistry,
Texas Tech University, Lubbock, TX 70409-1061, U. S. A.
E-mail: satomi.niwayama@ttu.edu

Half-esters are very versatile building blocks in organic synthesis. In particular, half-esters of malonic
acids and their derivatives are frequently applied to synthesis of a variety of significant compounds, but they are
still difficult to obtain because of potential decarboxylation. Here we applied the selective monohydrolysis
reaction we reported earlier to production of a series of half-esters of malonic acids and their derivatives.
Several half-esters were obtained even on a mole scale. The conditions of this selective monohydrolysis
reaction are environmentally benign and practical, requiring only inexpensive reagents, and therefore the
synthetic utility of this reaction is expected.

MHECT AT VDR FDT AT NVEOREZBIRICMAKGREINIFILL>-THELNDEN—TTR
FIIEBEBILFIIZIZE DO TEERY VP THD, Biivu VBRZOBEEDO N N—T7 2T
NI 2 DEEKSG., KRV EDOMOEBEELR{LEVDOARITHEBZANVONTWER, TOARICH
S>TIRBRKEBER DL S5 RBIRENTRIENZ 2, TOERPIEMZIEBHETIIRY, BERRIGIE
RROTHNPRETHY, EREROBIERIETIIN—TZATNETSHNVRV B, BRI ATV
DEERBEDNRBOLNIEREL, BRBTHN—TZRATARELNZFIXRON T, ' L
DULELILUTORIGERAWS Z LICL 2T, e BH YT AT AREINECRIRNIZE / ks
T3z LE2BELTWS (ML), 277

Scheme 1 O2R 1HE/ aqueous NaOH OoH
0°C 05-1h
.5-1 hour H;0*
CO.R ’ O2R

I DRISITERDBIEFISIZH A, RISBHEEZ 7L a— A bKIZE 2, BB L UTTHF 2 ED
BB DI T o b MRS A AWV T O CEWIEIRTITY L WO EFICHER LD TH B,
iz DHHEIT AT NMTEBNWT, BIBETHIETHN—TZRATNVER/DIZLITEHIL TS, KK
IS EDDKR~DBIRII SEFA LT, KBEHEP ¢, AREEPTTIIRI Y A o72H
R, BRRETRTERAORT VA M=V a v RISZBRSEZENOBITH 5,
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i OREEREAO~a VEBEON—TZ AT VOERICIGALE (F1) ,
— T T AFNZONTIEmOl R — AV TORBERIZHLRII LTV B,

6

WL DD

T ARRTIIZORISOIEM
WOWTHET D, ARGIRBEICLELLEIR M THY TuzAMLE~OFRAENPFEIND,

Table 1 Selective monohydrolysis dialkyl malonate derivatives

o 0 1) THF or CH,CN/H,0 o 0
RO OR aqueous base, 0°C N RO OH
R R
R=Me, Et, Pr 2) Hy0"
R'=H, Me, Ph 1a-7a
17
half-ester half-ester
entry  diester base eq. time (%) entry  diester base eq time (%)®
o O
08 1h 84 11 )H)Lo KOH 12 175h 97(3)
PrO Pr
2 MeOMOMe Nao"' 12 1h 8©B) 4, CH NaOH 12 175h 98(2)
6
08 1h 90 o} o)
4 EtOMOEt NaOH 10 1h 86(3) 13 KOH 12 1h 95(5)
MeO Me
14 Ph NaOH 1.2 1h 95(5
08 1h 91(8) 7
6 Pro’u\)LOPr NaOH 10 05h 92(8) o o
15 KOH 12 5h 94(4)
16 EO OBt NaOH 12  S5h 86(13)
)H)L 12 15h 94(2) Ph
OMe NaOH 12 15h 93(6) 8
CHs 0 O
4 17°Pr0 oPr KOH 08 33h 77(22
180 Ph NaOH 08 33h 68(32)
)l\(lL 12 15h 96(2) 9
NaOH 12 15h 96(4) 8solated yield of the half-ester. The recovered diester is

<BEXR>

shown in the parentheses (%).

bAcetonitrile was used instead of THF as a co-solvent.

. = BON—T7TRTNOEMRIELE LTHAXIZUTORANREE SN TW5, (a)Corey, E. J. J.
Am. Chem. Soc. 1952, 74, 5897-5905. (b) Vecchi, A.; Melone, G. J. Org. Chem. 1959, 24. 109-110.
(c) Strube, R. E. Org. Synth. 1963, Col. Vol. IV, 417-419. (d) Hutchinson, C. R.; Nakane, M.; Gollman, H.;
Knutson, P. L. Org. Synth. 1990, Col. Vol. VII, 323-326.
2. (a)Niwayama, S. J. Org. Chem. 2000, 65, 5834-5836.

(b) Chemical and Engineering News, January 22nd issue, 2001, 92-94.

BEIL

NSV W

Niwayama, S. WO 2008/150487, December 11, 2008
Bk, AMERILFETIREE, 2008, 66, 983-994.
Niwayama, S.; Wang, H.; Hiraga, Y.; Clayton, J. C. Tetrahedron Lett. 2007, 48, 8508-8510.
Niwayama, S.; Cho, H.; Lin, C. Tetrahedron Lett. 2008, 49, 4434-4436.
Niwayama, S.; Cho, H. Chem. Pharm. Bull. 2009, 57, 508-510.
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Preparation of Indoles by Intramolecular Cyclization of o-Alkynylanilines
Catalyzed by Silver Nitrate

Mohamed Soliman Mohamed Ahmed, Hideyuki Noguchi*, Keiji Mori, Takahiko Akiyama
Department of Chemistry, Faculty of Science, Gakushuin University,
1-5-1 Mejiro, Toshima-ku, Tokyo, 171-8588, Japan
takahiko.akiyama@gakushuin.ac.jp

o-Alkynylanilines underwent intramolecular cyclization by means of 2 mol% silver nitrate in THF to give
2-substituted indoles in high yields. In the presence of nitroalkene, the in-situ generated indole underwent

Friedel-Crafts alkylation with nitroalkenes smoothly to give the corresponding adducts in high yields.

G

A v F—=EBITH Y 4 M AER %R ¥ (-)-Eudistomin C 3\ I VERA % 75§ (+)- Vinblastine %,
BEL DEBEMELEYIZESENRTVS, T, Bhi-A v F—LVOERFEOHRENEEN
T3, 41 F—LDOARREL LTix. Fischer 4 » F—L&R%EED & LTHSE < OERIENH
RENTELN, EE, o-TAF=AT =) VEEEIZEHAID, £30A10), 7 Py AR EDE
BEEAREFERIEAZLICED, TAX U 2EELKL, EERFOSFARLCRGCEZERL T DA

v R— L OEREEABE S K, iERS v F—ADERIEL LTHER 24 TV 5(Scheme 1),
MYn

R : "R
Z MY, Z
n [ . Q ] — mR (Scheme 1)
N-X N-X N
H H X

L, ZL0%E. EXRFRFLCETFRSIEERE (X=Ts,etc) BULETHY, EXREBROL
BERAWETAF=AT =Y VORFRRIERIGICE 54 2 F— L OGRS DBREFIIRIR
BRTW3, - T, it &BAE 2 ENICAVWT, EERFLICBREOE VD 0-TALF =V
T=Y U HEEENSA V F— LV EARTHIENTENE, LVERARAERFEIRZEEZEZLN
5, AEIE AT, EMeWEBERAEIC L5/ F—LOARRIGEZ RE LIz THET 5,
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Bx X &BMEOPTHLRIOICER LR EITo7, o-7T /L F =17 =Y » 1a (R=Ph)IZEEEEHR
P TNF oBiERE, BeOBOELXAV TR LCER. ZO2MBREAVS LG5 2-
Txz=/VA v K=/ 2a R=PhBELRFLNETHON, T, REEZEO L, RT0BRE
EBRLTHILT, 2RVEERTHLRIEBHBMICETTEZ L b RBLE, Thbb, o-TA
XoNT =Y CFEHEEHEER 2 mol% FET., THF BIEPMEERK T 52 & T2 BHA v F—
NEBNRTHIZENTEL, ZORISIBWT, 42 REBREZE TS 0-TAF=AT =Y v
FEEEZAVWTREZTo L A, BT HGHEERLCEFRIIGERBR LIZ0-TAF=AT =)
VHBYEEERAVWTHLIIET D 2LBBRA v F—ABENRETHEONE, T, SREFKRIEVIR
BB LI o-TAX=AT =) VHEEERANVTORIGT 3 20 BHRA v F— L 2BINRTHESL
& B3 T & 7=(Scheme 2),

// AgNO;3; (2 mol%)
- > mﬂ (Scheme 2)
NH, THF, 60 °C N
H
1 2
70~90% yield

SHIZ, la b= Pa RAF L U #HEEER 2 mol%fEE F. THF BHEPMBGEKT 5 = &L THTFHNE(L
B IZHE< Friedel-Crafts 7 VX MALRIGBR T Ry b TEITL., 23 (B A ~ F— L 2 BILET
BohdZLERHELE,

NO,
Ph R
4 AgNO; (2 mol%)
+ g NO2 - N—Ph  (Scheme3)
NH2 THF, reflux N
H
1a 40~90% yield

IORIGICBWT, la L4 RBREZAETI=ba T v Ry MRIBAMKISIZS
WTORFEIT o7z, BFHREHERCETFRFMMENBR L= b T7Ar 2ANTYH, M
323 (B#HBA L F—NERBINETHS Z LN TE(Scheme 3), /-, ZREFRSLBEERNE
BLie=baTAr#AVERAETOHORIET S 23 MBHA >V F— L2 E—FREDINETHS
ZERTER,

References

1) For a review, see: Cacchi, S.; Fabrizi, G. Chem. Rev. 2008, 105, 2873-2920.

2) Hiroya, K.; Itoh, S.; Sakamoto, T. J. Org. Chem. 2004, 69, 1126. Arcadi, A.; Bianchi, G.; Marinelli, F.
Synthesis 2004, 610-618. Sakai, N.; Annaka, K.; Fujita, A.; Sato, A.; Konakahara, T. J. Org. Chem 2008,
73,4160-4165.
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Aerobic Oxidation of Alcohols using AZADOs

Yusuke Sasano*, Masatoshi Shibuya, Yuji Osada, Masaki Tomizawa, Yoshiharu Iwabuchi
Graduate School of Pharmaceutical Sciences, Tohoku University
6-3, Aoba-yama, Aoba-ku, Sendai, 980-8578, Japan
iwabuchi@mail.pharm.tohoku.ac.jp

A catalytic aerobic oxidation system consisting of 5-fluoro-2-azaadamantane N-oxyl (5-F-AZADO), NaNO;
and AcOH has been developed. The metal- and halogen- free oxidation system readily oxidized both simple
and complex alcohols (including sugars and nucleic acid derivatives) at ambient temperature and pressure to
give their respective products in high yields. Interestingly, after alcohol oxidation completed, oxoammonium
salt precipitated in the reaction flask. The isolated oxoammonium salt successfully catalyzed aerobic alcohol
oxidation.

ZEPOBEEEZFHTIBLRISIT, FOBNZREECRERIEDZDIZBRLIFEHZED T
WARGBD 1 DOTHS. FDOHRTHELE, TEMPO (2,2,6,6-tetramethylpiperidine N-oxyl, )2 X& &7
ZEB-NOFIUNITHNEMES L TAWVWSTZ I I-NDOEGZEERIGIERIIHEEINT
B0, BB, EEEHREVOFBHARKETETTIRISORESINSZLDICA>TEL". LA
L7sAs, BIETESRENAR DN TN I NOBELIEHKET IV a—-IViIRoN S E, £
HROEEBEAEEVL D RIZBNTHEORMERL TIN5,

WMHIRZETIE, BB _FOFIINSThIV, RUFOIEMFE Faure 1: Aniroxyl radical and an oxoammonium ion
THBFFYT DBV LA A UITHEET DREEMICHRL, ﬁé‘- ox_ ﬁYJ@_
FOHELEREZBAREL TE/~ (Figure 1). BARIZIE, 7 N-0

° — ae TEMPO (1 TEMPO*
Y7y oy 8 bsaF NI TP AINTHS AZADO @ (The oxoammonium ion;
. . : the actual oxidant for
(2-azaadamantane N-oxyl, 2), 2T} 1-Me-AZADO (3)7% TEMPO & oxidation of alcohols)
tt?)‘é l./ T IZ: L Sii ﬁ:\i’g‘ é %ET 5Z Figure 2: AZADOs: newly designed nitroxyl radicals

&M 5, TEMPO TIIMIREEZZRL T wider

reaction
ur:% W 2 BTV -V OBEE t@ = % @ = F@NO

RELTLILEMSMILT TEMPO* R = H, AZADO* R=H, AZADO @ 5-F-AZADO (4)
é‘f: (Figure 2) ?. BIAREES R= Me, 1-Me-AZADO* R = Me, 1-Me-AZADO (3)

I3, AZADO Zfiifit -3 57 ) a— )V DERELRKITIZDOWTHRETL, AZADO OEMIZED
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EIEMALZ R AR, S M7 v HEEEZFHEA L 5F-AZADO )DHIZEWIETEZ/RL, [5-F-
AZADO (5 mol%) / NaNO, (10 mol%) / AcOH / O, (balloon) / rt] & WD REIZHNWTH 4727V a—)b
BEANCEILENDZ 2R (Figure2) V. ARSI, —hOFINSTRINEREEL
TRHWA 7N I-INDELRBIEREDOH T, BFREKFTETL, BEWEEBEHAEE2ETS, ¥
@T@W’]Tijé Scheme 1

ARG E & O REFEE, RERD o o ot b outoony . 03 roae ™ o
HIZENEREETEXL, MHE veo Conditon B: 5-F-AZADO (1 mol%), NaNOj (10 moi%) MeO
%U){&ﬁt%’iﬁ[ﬁ’i%#«d)ﬁ AcOH, Air (balloon), rt, 3 h, 96%
BERFLE. TOBR, EEOER

Table 1: Substrate applicability
H 5-F-AZADO (x mol%), NaNO; (10 moi%) Q

HEZ T 5-F-AZADO % 1 mol% ¥ TI& RO R, P — ROR,
BLUIZRHEIZBNTYD ’ WKE < &ﬂ: Entry Substrate Product x  Time (h) Yield (%)
RISHHEFT L7z (Scheme 1). X 51T, OH 0
AeHTFEEEREORNERFo: | QD ()§ T
I3, B7NI-NEGUELZDOTI Ph Ph
TR ENB T LR CI% CIO tow "
2L 7= (Table 1, Entries 1 - 4). F/=, OH o
BBEHSGRE—ROT VIV (jr' W:rr R
T 5-F-AZADO 1 mol% Tl R i Ak SO0 Vo
FTEIEL TL o 7/4A%, 5-F-AZADO ¢ o 'Q:EK o 'Q:ZK T2 e
OH (o}

Z 3 mol%AWEEZAREHERET
RIEHHETL, SBINERTEICRESE

[¢]]

T \

B % 7= (Entries 5, 6). NH, NH,
BT, ARISORIGHSORY & & &
GEVN T, RIS DRI HE DAZA 7 B ONN? 3 1 93

6 O_N
AWl THeORHER R 20 ] °a
Ratt, ARGOEEEERDNDSF
FYTCERZDULBOEBIZRIILE. S5, ZOFFVYTCEREZULBOAEMBEELL THW
57N AN DETEILRSERFNLIZEZS, 5-F-AZADO & NaNO, Z AW Ha ERRRIZED
MIRSEITTS I E2RHLE. ARG, BE—OFEBHEOAZAWSYIOT I I—)VD%E
[ELRISEMBDT5NS.

A DRPUALTIE, BEELEAFY T EDVLEOFMARSITERE, COHOEMMEL
TAWS 7V I—)VDOEKEBIGEDOFMOM, RIGBBOBERIZDOWTHHETHENT 5.
[References]
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Aerobic Oxidation of Alcohols using AZADO for Industrial manufacturing

Taichi Nakazawa*, Masami Kozawa
Chemical Research Laboratories, Synthesis Research Dept., Nissan Chemical Industries, Ltd.
722-1, Tsuboi-cho, Funabashi-shi, Chiba, 274-8507, Japan

kozawam@nissanchem.co.jp

Alcohol oxidation is a fundamental transformation in synthetic organic chemistry. Above all, aerobic
oxidation of alcohols is much-needed process from industrial and environmental point of view. To establish
industrial oxidation process using AZADO (2-Azaadamantane N-oxyl), we need to reduce the amount of
AZADO. Investigating reaction conditions, we found that there is the correlation between the TON and
solvent (AcOH, Propionic acid). As a result of detailed study, AZADO exhibited its highly catalytic activity
for aerobic oxidation of alcohols with sodium nitrite, oxygen and acetic acid. In addition, the reaction also

proceeded in aqueous medium. This indicates the potential for the practical use of aerobic oxidation.

T A= S ARSI NOBIERIGIIEEAER LR D EENLZRIED—DTHBH,
EEMBIEITHT B TENBCFRICRAEZB T &, KRB RBEERA TS, BERNED
TOEAT7L Y RY—BBRAETOEAORENRDEINTNS, BE. HELETE G T
BEIEERARS FRCAE TH 5 AZADO 2 AT 5 7))V I—)VEBILRE Y0 TEITHTEL
REHBMERE ELRBREDTH D, &E AZADO OFBRHL T BEEAEHEEL DI Bk, &
DOERIZBWTIE, 7Ia—IZ2BIELZBICELC S &3NS AZADOH ZBE{L T3 LEND
LENS, HEBEERNLETHS (Figure 1. Kl | Ej ]
WEE T N ) LOKIEH & SRR & T 5 RISERIC ‘ﬁ?<§ﬂg-
WMEINTVBN O, NOFONRET B RIS L5
THHEN S HEHBMEIREE NS, —F, & a
HISHBAFE L7 TR — MBS ) T A0 DS R
DHEEADER M. NOFLTY—ERBEN || Code
SR #RE T b U L% ML BT, .
G QLA E NS, LALEOENS, }ﬁ) RS2
AZADO 2L BBEBILD T ¥, Hiz, fiitEo N-OH
I EL A E, CORMEMBELE,

R?

AZADOH

Figure 1. Proposed catalytic cycle.
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FF, 2&%&%;‘%‘ Iz8i+3 AZADO Qﬁm Table 1. Initial Investigation of Aerobic Oxidation Condition by Using AZADO.

BEM 2T T 5512, SRIGNT A—
Y —DEEIIDODVWTHAE L, flitfE
BOFEEE L 72 5 it EHR L (BLF TON &
BEC) 1, EABEREORIZKE/RMEE
MAHESN, Th=RUII., HIEAFL
CETIRERENETET, BBV
O B > Bl fIRC RGOS EIT T 55
Bl 5N &E7R o7 (Table 1, entry 1~6). &
12, BERIE & RINEE ORI AR AT A
51, BiEE 0.4MPa 4 T TIIARBK
R DE) LASHEFR S N7 (Table 1, entry
1,7~9) . BHE OF EEHE P TIIRISAE
T8, BfsWI oA U EEFERAR
CRENETLEEENSR LT,
AZADOH D FEECICHEZLELHI D
Y1 VIR, TR —EERHEE T R D
LI WZMAT 7O b 1 OEFEENS
BEThHHEORHREHEHL, BiEEL
THEALTWEEEZHEAE U THRA.
BT RIS Ot 2 EBL .
¥9. FmAlE L TEEMA,
DEBEERFLUERKR, 7E2=MJI
AR RNEE R T TON BEicHB
TRIFRERNESNE (4h KRl E

AZADO (3mo!%)
)Oi/\/\/ NaNO, (10 or 20mo!%) o}
solvent, O, )l\/\/\/
rt.
entry NaNO, solv. 0, time conv.
1 10mol% AcOH 0.02MPa ghr 100%
2 10mol%  CH,CH,CO,H  0.02MPa Shr 83%
3 10mol% MeCN 0.02MPa 3hr 0%
4 10moi% CH,Cl, 0.02MPa 3hr 0%
5 10mol% AcOEt 0.02MPa 3hr 0%
6 10mol% n-Heptane 0.02MPa 3hr 0%
7 20mol% AcOH 0.1MPa 2hr 100%
8 20mol% AcOH 0.2MPa 1hr 100%
9 20mol% AcOH 0.4MPa 0.5hr 100%
P . U A ,}
200 K X 2B 4 f
I L L 2 i
2 120 | — - -
)
[ 80 — o
a0 | —&
o Le®
0 100 200 300 400 500 600

AcOH mol% (vs 2-Octanol)

Figure 2. Eftect of ACOH (TON Is calculated at reaction time 6hrs)

AZADO (0.1mol%)
OH NaNO, (20mol%) 2
@2 AcOH (200mol%) ©)\H
MeCN, O,(0.1MPa), .t

1.5hr, 100%conv.

Scheme 1. Oxidation of Benzylalcohol (at AZADO 0.1mol%).

91%) . KB HFERTRETH 0. THEMBE R SIEFICHKRIENER && X 5 (5h Rz ® 82%) .

BT, AZADO OfIEHEZ M LT R, 7 FZ M IIVBERICBII2EBFRNBOZELH
#t L7265 R 100~200mol% DEIBRIZ BT TON IR &7 5 F 2R L/~ (Figure 2).

LA EDREH» S Bk SN RISREE. XDV T I A=) OBCIZER L=, AZADO &
& 0.1mol% D FHF TIZBNTH, RIFFAFITHETT U (1.5h FHE{EZE 100%) . AR JiS% 01 AZADO
DFFDMEREZIE N LR TH S EHIRE I N/ (Scheme 1),

RAY—Tlid, LROBRFHEREZEIEMCHWAITZ 42, Ko 7owx 7L > R —a4H

THHKBWERDHERIIONTHIET 5,

References

1) Shibuya, M.; Tomizawa, M.; Suzuki, I.; Iwabuchi, Y. J. Am. Chem. Soc. 2006, 128, 8412-8413.
2) 1T O EEEES 2RI T L, 2P-55
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Oxidation of Imine to Amide by the Pinnick Conditions

Ken-ichi Yamada, Magdi A. Mohamed, Kiyoshi Tomioka*
Graduate School of Pharmaceutical Sciences, Kyoto University
Yoshida, Sakyo-ku, Kyoto 606-8501, Japan
yamak@pharm kyoto-u.ac.jp

Oxidation of imines using sodium chlorite under buffered conditions gave the corresponding amides in good
to high yield. The reaction was generally fast and was completed within 5 to 40 min. As has been established
in the corresponding oxidation of aldehyde, so-called Pinnick oxidation, the good functional group tolerance
and the use of inexpensive reagents are the advantages of this protocol.”

7 I FREER. RREBLEY., BOFEOEELEREEED 1 >THZ, HHL—BRORT
I NSRBI, By oY) FEDEMILENT-ILVRVBEEELTIVEDHARIGTHEN, B
2T IR IVDOBLRIS, TAa—LET IUnbDERET I MMe%E, BVWREFHELZET
BEE/ 0 Y NELETAELERE I TEREY, 1973 4 Lindgren HIZ L > TRWEI N EER
B A AVWA T AT & ROBERIGIE, %IC—iE %R L7- Pinnick D4 % 7 L T Pinnick B&{L & #F
EhTnad, Fxix, Trradf FOSRHEOBRTE2/T IV 27 I FKERTHLEIC
Boh, e BRIOKER, 7TIVOBLIZK>THB LA I %, Pinnick BH{EDO&E T, 1IN
FRLTIFANLERTHZLITRIILTE,

1,2,3,4-tetrahydroisoquinoline (1)% NCS & DBU # A\ TE{L L TY, 3,4-dihydroisoquinoline (2a)%
98%IN R TH7-, I, 2a % THF/H,0 IEHEH . NaH,PO, DEFEFET ., NaClO, Z AV T=RTHEL
el A, FED2 X5 5 THELE, BB F AL THRLUZEBEE 10% NayS,0; KIFHK T@
TR L. I 0< bS5 74 —CTHEBTDET I XL 3a B 98%ILE TH b 7= (Scheme
1), BIEE LTrlert-7 8 ) —NRN1A4-PFXH U ZAVTHRISITERHIZEITL, ThEH 98%
IR, 95%INHE T 3a B{E LT,

Scheme 1. Oxidation of Tetrahydroisoquinoline 1 to Lactam 3a via Dihydroisoquinoline 2a.

©:/\‘ NCS then DBU @:} NaClO,, NaH,PO,
NH CHClp N THF, +BuOH, or dioxane NH

1 -20°Ctort, 1h

2a - 3a O
93% i, 5-15 min 95-98%
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FBALEIIRKA I 2a ZF TRLLVEHROA T2 1L BEATEETH 5 (Scheme 2) , N-PMP
A X (PMP =4-methoxyphenyl), N-X> PN A T N-FINAA IV OWDTFRLINERLS T I RS
EEXT, TRATNVEDOEFETR, o, B-FAFA I, BHETALTE FREOAL I THINE
BT IFINHLNA—BERE ., N-PMP A 2 U2 AVARIETIE, PMP £0 27 nufk®5<
72 ¥1Z 2-methylbut-2-ene DEFMMB LA TH 5,

Scheme 2. Amides 3 Produced from the Corresponding Imines 2 by the Pinnick-type Oxidation.
NaCIOz. N3H2PO4

2-methylbut-2-ene H
R.N. R N.
N .
R THFH,0 \Il/ I, R
86% 65% 85%
MeozC\Q\”/ \Ej @\/\( \Ej O\’( \E:
0% 3% 85°/

ABILEE LV BRMREELROE 2R T I 4 IERA L7 (Scheme3) ., 7 I 4 DEELIZ &
STHEEF 7 715652/ HBrOBLRIGERANEERZBEDHBONEDORTH-T1-,
A—FIRVCEVEHAND &%&B@E‘/‘W%Tgﬁﬁ@mﬁﬁﬁ L. 413 5 % ohi=, Pinnick
REZRNTS OBLEITR-TLLZ A, BHID 6 % 83%INETHESB Z LIZRII LT,

Scheme 3. Two-step Oxidation of 4 to 6.

0]
NaC|02 NaH2PO4
o Phi=0, TBAI 2-methy!but-2-ene 0
<o O H H CHiClgH;0 < O TN THRmo
n,19h
OMe 4

57°/ 83% OMe O 6

UEDXSIZHLIITAT E FOBELEE LTEL BWSHN TV Pinnick B8{ESA S D7 3
F~DBALICERARIETH DL EZRWE LT, A1 SVIITATE RETIVOHERE2H/T
YOBLIZKE > TESGICHAMARETH Y, KELIELHASDLENET I VML 2BETT I N
BRTE S,

References _
1) Mohamed, M. A.: Yamada, K.; Tomioka, K. Tetrahedron Let:. 2009, 50, 3436-3438.

2) Gunanathan, C.; Ben-David, Y.; Milstein, D. Science 2007, 317, 790-792.

3) a)Lindgren, B. O.; Nilsson, T. Acta Chemica Scandinavia 1973, 27, 888-890. b) Bal, B. S.; Childers, W. E., Jr.; Pinnick, H. W.
Tetrahedron 1981, 37, 2091-2096.

4) a) Poisel, V. H.: Schmidt. U. Angew. Chem., Int. Ed. Engl. 1976, 15, 294-295. b) Calcagni, A.; Luisi. G.; Pinnen, F.; Rossi, D.
Gazz. Chim. Ital. 1994, 124. 103-107. c) Chapman. T. M.: Courtney, S.; Hay, P.; Davis. B. G. Chem. Eur. J. 2003. 9, 3397-3414.
d) Sakai, T.; Kawamoto, Y.; Tomioka, K. J. Org. Chem. 2006, 71, 4706—4709.
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Development of Hydrogen-Oxygen Reaction by Microreactor

Tomoya Inoue*, Kenichiro Ohtaki, Yoshikuni Kikutani®, Koichi Sato, Satoshi Hamakawa,
Kazuma Mawatari’, Fujio Mizukami, Takehiko Kitamori™"*
AIST, KAST", The University of Tokyo™
4-2-1, Nigatake Miyagino-Ku, Sendai, Miyagi, 983-8551
inoue-tomoya@aist.go.jp

Microfabricated reactor technology has been successfully applied to multiphase hydrogen - oxygen reaction
with aqueous solution. Optimized glass-made microreactor we designed validated proper gas-liquid
multiphase flow over catalyst packed bed, which enabled efficient multiphase hydrogen - oxygen reaction.
The reaction was conducted safely even handling explosive mixture of hydrogen and oxygen. 3 to 5 wt % of
hydrogen peroxide was produced by supported palladium catalyst.

D10 FR, BMAMIEHRICLV YT IV A— MG —F—DRBEN LR IFEREHEEL,
BHEEED DAY v FEBRBELSWC. ISOBERESHAT AWMV EABEE LWV REL %
FTW3, RIGOBERIEE VI A Y v MIOWT, ERERTIIERICTu v X2 EETE 2N
fRIN%E A /N—T& 3 (” Expanding process window”) AN, LK ICREDI R I7DHBRG
~D=A7u )T 7 —OEAREDEAL TS V2,

KEFE=BEESIIREVRIDOHIRIED—2THY, TNETITLb=A 7Y T 7 ¥ BRIk
DHEEICHD THIZLBRENTEE Y, SHIREELZIILDE LEWL ODOHFFES L—
TR, FRIGEZBEEAKRRE T 0t RERATIHENED LN TVWS ¥, AR=BFERE
DEFBRERECRIERERE L2 =—/ REBMERISEFITL O 52 L 284 C, BEMLAFERES
O A~DOIEAREIE, ELBEREO 7o AMLICERTEAbDLEZ LNB,

KFE=BRRGE AV LABRE v 213, KEBLUEBEZAE (3B Pd SN
SELAVLND) TEAISE, FRCHERLTWAREERPICERT 328 (kFil L UBEER)
= (RISHER) =B (@) O3HRETHD, w170V T7 74 —0RFITBNTH, 38K
JRICE LT RHBMELE 2D,

K12, ZRIGICAWE A 70 T2 8 —DFFAL &2t KV T 7 E2—i3. ¥ AOERE
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WALFET y F U ZEICTIE 50 um, X 20 m OF ¥ Y RATY T 7 4 —FF A L 2&FEE2MI LI
DL, BN TICTARERET Y XAVZEMNMIL, b8 TREREANEZMILTWS, K#E
BUOBRIENAENIEOEAOLVEAL, 2B LI-~vA 7 0F ¥ RN TRE®1TD
i e LTS, RV 77 7 —OfRRIZ, RIGEREZMERBICEATHF v RxMIxt L, kE
BILUMBEOEAT ¥ FLOWMEEEREIC/NELTHI L TEBOBODENELED AT 2
ERELIZLEZAILHD, £o. BERTF ¥ RAY A XEE 1000 pm &5 LIk, 1B%

. RN DA TR OB O R G % 20 R1TT

HifE L lpo TN D,

Catalyst loading g cutiet

React. soln. inlet=
O, inlet—

X 1: KFE=EFRRICHZHERIIE~A 270
YT H—

FRUVT 7 =LY, BRAT DT AMEREERTDICKEL, SERICMEORBREER L
ToKERZ LTRIGETo7c & 25, Eil, 10 [EL TORBRMREKECHHD LT 3—5 wthkDif
BALARFABREZ RIS BET DD TE, (K1) IREHFICL D0, 0L & DARIRE
T 10%RIETH Y FEREMICH L THIBW LAV HE, 1 DL BRI T 74 —FTH¥ AL iz
BNWT, RISICEBRRKIERERZ ERTELLHEZ LTINS,

#® 1 KF=FREIGIC X BB AFERERE (ZiR, 10 KE)

Channel H,0 S Y,
Catalyst depth (mm) (wi%z) (}‘:/2.32 (‘}'{/f:;z
Pd/C 0.3 0.6 86.4 1.3
0.3% 1.1 70.3 2.5
Pd/AlLQO; 0.3 1.8 63.5 5.1
0.9 3.2 29.1 9.3
Pd/Al,O4 0.9%* 5.1 38.8 9.5

~A7u YTl XHREITBWT, ERLIZATE-EEREOO OB~ /0TI F
—DWIHEIZ X DT Ry T T v P ThHHHB, T RISV TIRY BRI Lz,
ARFEIL, () Froxr¥— - EXEEITHBHEME (NED0) FEXERIWBIK (F2v=2 b ID:
07A31002a) = X 0 {Fbii=.

1) HEAAth, {REEI—, JIE, PETROTECH, 31 947 (2008).

2) FHLRth, fiRgE, 50 675 (2008).

3) M. T. Janicke, et al., Journal of Catalysis, 191 282 (2000).

4) G. Veser, Chemical Engineering Science, 56 1265 (2001).

5) T. Inoue, M. A. Schmidt and K. F. Jensen, Ind. Eng. Chem. Res., 46 1153 (2007).
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Chiral separation using Supercritical Fluid Chromatography (SFC)

Kenichiro Miyazawa*, Takeshi Ishiguro, Kazuyuki Akita
CPI Company, Daicel Chemical Industries, LTD.
1-1 Shinko-cho, Myoko, Niigata 944-8550, Japan
kn_miyazawa@daicel.co,jp

Chiral chromatography has been recognized as the fastest method for separation of chiral compounds. In
recent years, Supercritical Fluid Chromatography (SFC) has become popular in Europe and the United States
to establish more effective and environmentally-friendly chiral separation process.

We have studied SFC preparative separation of some pharmaceutical compounds using polysaccharide-type
chiral stationary phases (CSP). As a result, we found that many pharmaceutical compounds could be
sufficiently separated in a very short period of time. In some cases, extremely efficient separation was
achieved compared to the conventional HPLC method.

HEFESEE L LAY BTRARERDORR L 2Dy — R IBT TRY . TORRBMM b ERES
NTWERICH D, DEICEMEOKREEREEEZBDD, 7 /774 — L KHNFELTH LR
RTDHEFIIDRL ARV, BICKKTIE, BEAWKGK I 2~ bS5 7 14— (Supercritical Fluid
Chromatography. LA T SFC) NE# « BHBRMHSBEAHTOLRWENLFHEL A2 S, HICERRRE
W CRIBRICAVORB XD ICRo T, SHETIIX T LEMDOZIETHE
HEMEL T, EEBEERF AN T b L SFCEERAVWERFSB OB
BRET-oTWVS, AREXFTEIILETRELNEHRITOVWTRET S,
SFC DHRIT DOV T : SFC I HLEE « (EHETh 2 BER s 2 BEMICH
WBZETHTLAREMESE, BESHMEITIZLNTED, 2. B
BRSO KIS A3C0, & 72 B 72 ARSI OHE BIIHPLC L B LT 1/2
~1/5 Mz bbb, Co, DEMUIARID & 5 2¥A 7 o ROKHETHEER

WWEVESICERTEZENRTED,
Table 1 Expected productivity of Guaifenesin

CO2#R

SR

. Production rate .
Productivity . Solvent consumption
using 2cmiD column
[kg-envkgCSP/day] [g/day] rate [L/g-en]
HPLC 0.3 25 0.34
S A0 = at S REROME
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RiF LSBT 2R SHFEERF TVEERICBWT, 5L SEEOFEBBITRBEATHY
STBERMORELIXEROITITOI D Z L BEV, L DILEMITOVWT SFC BEMEMEREELE ¥,
RIELDMESRIE L, TO/RE. COICHMTI2ERBR(ET 4 7 74 7) DENVRE-RFFRED
WHETa Y MIBREERBD O, Eh, TEr=FIALTAI— AR ER2BE LEREET 1
Z7ATICAWESS, SESMETIREORELRBREBL LN,

Regression coefficients for polysaccharide column with subcritical mobile
25 | Q_‘_“
L. k'l phase
20 } A .-Otm‘""-.
< Rl SPY Ink' = b+a In[M]
gls | A ‘A OO ¥, K
‘R ) 2
1.0 “A. . Sample Modifier [ b [ [y b 3
05 | lm‘ SO Methanol 0486 0060 1000 -0509 0925 1.000
A Ethanol 0611 -088 1000 -0711 0.184 1.000
0.0 : : 2-Propanol 0752 1215 0998 0904 0200 1.000
-4 -3 2 1 0 Acetonitrile <0844 -1129 1000 -0978 -0960 0.999
2.0 Guaifenesin__ Methanol 1397 -1932 1000 -1448 -1577 1.000
Ethanol <1427 2351 1000 -1481 1885 1000
L5 N k's 2-Propanol -1473 2450 1000 -1560 -1912 1.000
1.0 | OA ‘ 0-..,. Acetonitrile -1.506 0817 0996 -1530 -0321 0.99%
X “So. A "0-.‘ Flavanone Methanol 0695 0376 0993 -0713 1343 0993
503 | ®MeOH C£¢ Ethanol 1078 -1831 0995 -1105 1775 0995
00 | © ﬁ:gﬂ B 2-Propanol 0876 0900 1000 -0927 0515 09%9
05 | ﬁ AN Acetonitrile (1079 0727 0999 1174 0138 0998
Flurbiprofen  Methanol <1285 -1.703 1000 -1280 -0.950 1.000
-1.0 : . Ethanol 1393 2439 0997 1419 2136 0998
-4 -3 2 -1 0 2-Propanol 21510 2822 1000 -1413 2318 0999
In [M] Acetonitrile 2044 -1467 0998 -1964 -1190 1.000
Wartarin Methanol -1.865 2208 1000 -1939 -1360 1.000
Fig.1 t-SO retention analysis &s In k' and In [ M]. Ethanol <1981 2693 0999 2045 -1.685 1.000
(M] is molar fraction of organic modifier. 2-Propanol -1865 2208 1000 2029 -1236 1.000
Acetonitrile 2224 2502 1000 -2414 -1322 1000
*r is regression correlation coefficient.

Sy B AEBEE R E D78 DOBREY

7 a2 FABRFGTIIREZBIERE L 2Y, ©—IT—) VIIBEFCRDIIENEN, T—I
TRETSHEHNBICEEL, YRHRZETIES, ZOMEE LT, BEBHAPOFEEELRERE
PO—REICEMERE, T—) SR HREELBMEFEEER L., TRRRV YA vz Frz—F
NOGBERE LICEGEEAD < b ThHH, BEOEAETIIHICE 2 C—s 07— ) VI BHE
Thoteh (b)), B - /BHERICEEEZHEEAT S Z L THRVBRICHEMEEIER, 7V
YITHBERL, EARRE 40%EMHET D Z LB TE (T,

N

MY

‘o
Fig2 Damping effect of peak tailing using instantaneous
change of modifier ratio

14 min

B3 30
1)R. W. Stringham, B. R. Krueger, J. Mershall,
J. Chronatogr. A, 1175(2007) 112
2) J. A. Blackwell, R. W. Stringham, D. Xiang, R. E. Walter—
mire, J.Chronatogr. A, 852(1996) 383
3)M. Vitha, P. W. Carr, J. Chronatogr. A, 1126 (2006) 143
4)K. H. Gahm, H. Tan, J. Liu, W. Barnhart, J. Eschelbach,
S. Notari, S. Thomas, D. Semin, J. Cheetham,
J. Pharm. Biomed. Anal. 46(2008) 831
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in situ Reaction Analysis of Synthetic Organic Reaction
Systems Using Mid-IR Spectroscopy

Jeffrey W. Sherman, Ph.D*
Head — Asia-Pacific Business Development and Advanced Technology Development
METTLER TOLEDO AutoChem, Inc.

There is significant interest and value in techniques that provide instantaneous response for analyzing and
monitoring chemical reactions to decrease time required for understanding and characterizing new
chemistries. Molecular spectroscopic techniques such as Fourier Transform Infrared (FTIR) spectroscopy
are rapidly becoming a standard in the pharmaceutical and chemical industries as well as academia because

they provide information both in real time and in situ. Mid-IR spectroscopy is of particular interest because

of its inherent speed, specificity, and sensitivity.

The ability of the technique to analyze reactions with pressures up to 100 Bar and temperatures from -80 to
200C makes it ideal as a technique for understanding reaction mechanisms and kinetics. Reactants,
products, side products, and reactive intermediates can be observed, identified and tracked as a function
of time. Low temperature chemical reactions can be monitored without the difficulty associated with grab

sampling for off-line analysis.

This presentation will focus on these topics and provide an overview of the application of mid IR
spectroscopy for real-time analysis of homogenous and heterogeneous catalysis, grignard and cross

coupling reactions, low temperature organometallic chemistry and a variety of other chemical systems.

Examples will also be presented of an advanced algorithm (ConcIRT™) that has been developed to
automatically determine the number of components in a reaction matrix. The isolated pure component
spectra of the reactants, transient intermediates and products are provided and their respective changes in
concentration are deconvolved from the reaction. These calculations are performed in real-time and the pure
component spectra and concentrations are tracked on the screen in real time without the need to pull

samples or to build a calibration.
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Substrate Specificity and Synthetic Application of Bacillus epoxide hydrolase

Maki Sakamoto*, Ken-ichi Shimizu, Manabu Hamada, Toshinori Higashi, Mitsuru Shoji, Takeshi Sugai
Faculty of Pharmacy, Keio University
1-5-30, Shibakoen, Minato-ku, Tokyo 105-8512, Japan
sugai-tk@pha.keio.ac.jp

An engineered Bacillus subtilis epoxide hydrolase (BSEH) works highly enantioselective manner on a
tertiary epoxide, 1-benzyloxymethyl-1-methyloxirane (E = 73). We became interested in the substrate
specificity, and eight related substrates were submitted to BSEH, including enantiomers. The replacement
of planer aromatic ring with bulky TBDMS group retarded the hydrolysis. In contrast, only small change of
the position of methyl group greatly affected the reactivity, especially, the enantioselectivity. The
enantiomerically pure form of the above-mentioned tert-epoxide was applied as the starting material for the

synthesis of taurospongin A.

BR4B3INETIZ, B=FKIRFIR1IIHT 3B

HaC 0 HsC, OH
subtilis TARF L R ROS—E2ANEREERT BrO Y Bsubri BnO_ X _ OH
R . . SUDLINIS
HAEDBE=THITRIHLTWE Y (5)-1IHLE (51 (fasty — . 88% ee
epo
Betic. KK TFERMIE, THRETIT hydrolase

—IVIZERT B(E 1), F7=. slow isomer TdH B(R)- BnOT}{? (BSEH) Bno}%
1EHEFEERE L TERT S Z bbb oz,

(R)-1 (slow) E1 98% ee
BERIFFIR1OAFINEEZKERTTEBRLUZEE 2~4 TRIEBZRS =LA, KN,
BREICKIELREENAHEI N, £E 1~4 OMKSBICHTIRBHEEZRR-TVKR1IZEED
T=o BHRETDEBEIITDOLBMS /M, slowisomer HEH & L THRET DL DI/, MEHR
HEED ko DEIDIEDNE LD 722, E<3)e T THHEBRABEAED K, BEMNNIVNOD, 53
WIIEZRIARF D REWR, EBO5N—HDEBREVPKIBIZEILL TWENHSNIZTHED.
EEBEZKBICEZ, IKMREERATZEI A, 3 mol/L TITo 2B, BHEHVBREE = 4.1
NERINE, BEE=HIFRF I R1OAFIEIIEEEEEEZEALZEEZARL. RibE

R TH B,
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H3C
NG S Ao @
HaC
2 \©\/O\/\\\? (5r2 @\/0% (R)-1
HiC
0
3 \©\/O\/<? (Ry2 j:sli'ow 4
S)»3 H1CO,C 5
‘ @Vo\/\? ©F @QO\Z)@
"o OH Ric, ZEFROE RRIG S
. 3 . oy BASNB. (R2)A>FUAF
Neon, DK 6 EEEMELEED S, ds,
'llo ~ Ry & - 8
& trans- A — IIVIREINE U= H,
! SN2BURE IR . v s
6 BSEH N SRR BRI AT L KR,
OH OH  BEAZ 1 (R DIDD AV
(1R,25)-6 . RAFAFERBTEIEMNAS
& ""OH
» \ — . ﬁ\ ‘:f&') f:( 2)0
OH, ’
AIVERAFAER
B2

FRIGDIEAAZR 3 IR BMICE=ZEZT I
d—)b., KAV 74 2EFTHLEROF BRI
TV 7 ONFEEEEL. REEVEEDEOLINE
BERE LTSNS, EZINEZEAR., —K
EERLTB-EROFI MU &L, BRREHE

TR RNETTHHME—_PUIERSF—E,

TIV—EEREASE. HFEMEEELRS J&k<
ARDOE ROFSTAFIVNT &L, EHIT. BEF
PR ERNTHRAKMLE syn-PF =T A2k
8 2/70RAy S TICEoTHABIH, FUO
ARV APEUEINEFELKE?,

1) Tetrahedron Lett., 2008, 48, 979. ; 2) Adv. Synth. Catal.,
2008, 350, 1712.
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Concise Synthesis of Various Peptides with Fluorous Mixture Synthesis:
Synthesis of Fluorous FMOC Reagents and Separation of Protected Dipeptides

Yuya Sugiyama*, Masaki Takeda, Takayuki Shioiri, Masato Matsugi
Faculty of Agriculture, Meijo University

Fluorous FMOC reagents bearing C3F;, C4Fg or CgFy3 chains in the molecule were effectively prepared and
the f-FMOC protection for amino acid was conducted. Following peptide coupling, the resulting fluorous
dipeptides were separated from the non-fluorous by-products by using fluorous solid phase extraction. The
fluorous HPLC analysis of each of the fluorous peptides and the non-fluorous peptide showed the
remarkable difference in retention time. Therefore, the protection strategy using fluorous FMOC reagents in
fluorous mixture synthesis to obtain various peptides should be applicable.

IXL®HIT

57 yRILEMITT v BEEIZESE Fluorous Solid Phase Extraction (FSPE) D 12X v i@z 4y
BTRETH D, ZONEEREFIATHRE, = a— MeIhieXT7F FEOBHR=a v T
JV& R (Fluorous Mixture Synthesis) 2 RHEEL BEX b3, THhbb, 7yREBOERRLZ 7L A
SREVEREFETH FMOC RELZHAWT, TNETRELRBTI/BO N XnZ2ERELE, Zh
HBERELAZY Yy MUIDI I RAF ¥ —BREITOI LT, —BIMBEBORLDIEHRRTSF
FERMBTFIRE L BEENSD, FZ T, FMOC REIZ 3 BEHOIFA bINVAFREZ T EALEY
NFF A FMOC RIE (-FMOC) 28K L., PHMERE LTIORTF MREEODBEREEZ 7V F
7 A HPLC Z#RAWTH~T,

f-FMOC DA R

FMOC Rz 3 BED 7NV F T R F J (CsFq, CiFo, CeF13) ZEA LT f-FMOC REZ, LT
N— FTARB LT (Schemel), ¥ XRIGERDINETRAE FOBABKETIX ML RN LR,
TV =ULEERAVD Heck RIGHBROLINELL BBEE X, FVF VU BED 9 L~D
ERaX v AF Lo EBEABRRYRE, SRGIIHRLICETL, BHO fFMOC REZERT
B ENRTET,

Scheme 1
ab,c Rl L6, Rf Rl A O‘Q A
1 OH oél\op
o
Reagents and conditions:

(a) H,, 5 mol% of Pd/C, MeOH/THF, 99%; (b) NaNO,, 48% aq. HBF4, MeOH , quant

{(c) RfFCH=CH,, Pd(OAc),, MeOH, 40 °C, C,: 63%, C,: 83%, Cq: 86%; (d) 5 mol% of Pd/C, MeOH/THF, quant
(e) NaH, HCO,Et, dry-Et,0, refulx; (f) NaBH4, MeOH/THF, 0°C-1t, C5: 49%, C,: 69%, Cg: 60% (2 steps)

(g) triphosgene, N,N-dimethylaniline, CH,Cl,, rt; (h) NaOSu, CH,Cl,, 1t, C3: 60%, C,4: 64%, Cg: 83% (2 steps)
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f-FMOC RIS, FE D FMOC RE L FRORICHELZ R T HhRERT 5729, -FMOC AE %
FAVWTT I /B (L-Phenylalanine) 5 DR I PTRTF FOEKRE RS- (Scheme 2), £ D
B 3 EHEOFFMOC REZAVWEHEBIUVHEESRISIERIKETTEZ 81D, 7 FH
DINFTRAE TIIFICHEICEEERIES RV LR TE,

Scheme 2
1D )CLC-Ph%nylalanine methyl ester Ph 0
4, EtsN , HOBt
- /\rcozH 3 - Ph/\(COZH EtN, CHCly/DMF Ph
NH. . HN HN HN
2 90% aq. MeCN \f-FMOC 2) FSPE | COzH
5 f-FMOC
*6a: Rf= CaF7 72% 7a: Rf= C3F7 66%
6b: Rf= C4Fg 91% 7b: Rf= C4Fg 87%
6¢c: Ri= CgFy3 94% 7c: Rf= CgFy3 89%

* 9% aq. NaCO, dioxane 0 °C-rt, 1h

INF T A HPLC % AW fRGRH 3 E

CsFy, CiFy, CeF13s # 72 E T3 f-FMOC RETRE L - DT F FR#E (Tac) L. BED
FMOC RETHREBLI-VRTF FR#E (7d) #FHVWT 7445 X HPLC IZ & HR R 0 A
Ex1T-7- (Figurel), TDRER, 7 v REBOBWIC L RIFFMICEE LZMN8HI S, FSPE
WLV, ZyREBOOVRVLONLIERICHBTEL Z L bhol,

Figure 1
Ph Ph
Ph Ph—\—«N—z N—z COMe
Ph_\—«N CoMe  CaF7 CeF13 ;
"‘i 0™0 o%o
0”0
Qz'i Gz. Gz. Qz.
03F7 C4F9 CGF13
7d
tenti
fme 2.1 min 2.9 min* 18.3 min 34.8 min

Condition: FluoroFlash™ column, 1 ml/min; O to 30 min: 80% MeCN to 160% MeCN; 30 to 60 min: 100% MeCN; 254 nm
* 7a DRRICIZ. 7b, 7¢, 7d [LERFESDEZDASLZRVE, BBORIDASLAZRIVERE. O retention time (389 5.8 53 &EEX BN A,

Bbyic

4E, 3 D FMOC REDERIZKBI L, ZTNHOREEZAWET IV BOR#E, ARG
RERIEFTTAZLEAEER L, £, 7V 45 R HPLC AW IRTF FREEDERE
BERIZEICBWT, EERENRBDONZ LD, a2 RkT7 vREED FMOC RELZ7I /8
HRBE L LTHWNE, B2 F FROBHIZIZAF ¥y —ERNBAIETHD LEL TS,

References
1) For example: Matsugi, M.; Curran, D. P. J. Org. Chem. 2005, 70, 1636-1642.
2) Luo, Z.; Zhang, Q.; Oderaotoshi, Y.; Curran, D. P. Science 2001, 291, 1766-1769.
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Reductive alkylation of a-amino acid and hydrazine derivatives with picoline boranes

Yasushi Kawase'*, Takehiro Yamagishi', Teruo Kutsuma', Tadashi Kataoka®, Kimio Ueda®, Hideki Kanno?,
Takeo Iwakuma®, Tadashi Nakata*, Tsutomu Yokomatsu'

'School of Pharmacy, Tokyo University of Pharmacy & Life Sciences, 1432-1 Horinouchi, Hachioji, Tokyo
192-0392, Japan (e-mail:yokomatu@toyaku.ac.jp). *Yokohama College of Pharmacy, 601 Matano-cho,
Totsuka-ku, Yokohama, Kanagawa 245-0066, Japan. 3Development Laboratory, Junsei Chemical Co., LTD,
1-6 Ohmano-cho, Koshigaya, Saitama 343-0844, Japan. *Department of Chemistry, Faculty of Science,
Tokyo University of Science, 1-3 Kagurazaka, Shinjuku-ku, Tokyo 162-8601 Japan.

Reductive alkylation of a-amino acid and hydrazine derivatives with picoline boranes, which are
thermally stable crystalline powder and can be used in water or protic solvents, was examined. The reaction
of a-amino acid/ hydrazine derivatives and carbonyl compounds with picoline boranes in MeOH-AcOH 10:1
afforded N-alkylated a-amino acid and hydrazine derivatives in good yields. In this method, various kind of
N,N-dibenzylamino acid and N-alkyl acylhydrazine derivatives can be synthesized.

72 MEEMOBITHT N FIVERISIE. BRBRERETT 2 ) RITERLA BT NVFINEEZEA
THIENTE, 7ILEPOEMEE L TRODEABRKBDVEDTH S, BitMT IV FIVE
RIEIZBWT, fEkM 5 NaBH,CN, NaBH(OAc);. BV P2 RT 2 (pyr-BH,) ZEANETTHIE L THW
L5NTNASH, INSDOBTAIIEE. FRABE. Bl ReHSOREMNSBHTLHAT—I
7w TERIZEBEVWTWRN, —4, B3R5 (pic-BH;) 13, pyr-BH; &b L BNz 8%
ENEETHHBEORIDRITAT, 7O b HBERE/ZIRBKPTRIEZITI ZENTES/H,
FLOWETHTIVFIERELLTEHEINTWS ", 413, AB R ZRAWETNIFITI
JERIBIZED TN AF T IDFEREDT Ry FEREZEIZHEL TWS 2,

SE, EREFIIBWTEERARETTHLT7 I /EFEABIVOE RSPV FHMAICEEL.
INSIEBYMDRT—NVT v IZMHA D 2EMEIERSEE T O A LERATHDEEX, O
DRI DERVWSTY I JEBFEABIVE RSV HEEAOE M T N FILR G EZREGT L.

7 2 ) BFEGR ORI > D IVALRIE

KNNFOoRODONT /) BEFEERI. B-TI/7NVA-NEDPT AT VA RIRNARDEELF
INEHRFEFTHD, LML, NBHERREZETS7 I VBRERORERIKIZED N ORI D)
{CIXHELHENE N, TIT. a-EIVY 2HRT 2 (a-pic-BH;) ZANDEITHTIVFIVLIEID
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KBTI )BFEEEDON ORI DODWTRM L £ -T2V T IS AFIIAR
TIDEITA T NFIELRINIZDONT, X XT7ITFE R (1) &a-pic-BH; Z2RIEFNTAN TGS
BERF L. TOHER. 1.5 YEBDapic-BH; BLXUIYUED 1 ZHNTRGEEIESZ EiIzLDE
BIDINRD DIVE 3a BRIFBNERTHSND I EMbM->7~ (entry 1) BEOT7 I/ BIATF
WD NNFIRDPEERFLIZEZ A, FRIEERHET. MEMIZESEW L-NY > IXAF)IVER
WS &R/ REDNENRIELIEIMET o _co,cH, oo P BHa(15ea) R\rcozCHs

L7 ZIVENRIBEEE T D57 /JBETA NH, * (3eq.) MeOH-AcOH=10:1 r N~
FNDIRZMLHEEL THEHTH B Z 1:Ri=ph L2 -

2: R%=4-MeOCgH,

EMHIBAL 7 (entryd 4). AERE, REkiE

TRARTEZEDTERN A FSRIY ety RT __ adehyde R’ RY 3(%)

VAFF = Bk 3g DERBHAETH Y. ; z ; ::.B ::43 :b‘(:;
. n

RSRICERREEZFTE7I /) BEIATID A 1 Bn Bn 3c79)

KNFORXZDPWVIIZEZITH - 7= (entry 4 iPr 1 Bn Bn  3d(60)

56), X, RIBAIEL T p-ARFIRY Bn H  3e(37)
ZT7NVTFER Q@ ZRANDZEIZED. A& HOCH, Bn Bn  3f(91)
5 (A TN e s BT S 6 MeS(CHz), 1 Bn Bn 3g(77)
U ARFIN)RDIINEERBDZ Bn W 3h(11)
sk7= (entry 2),

(4}
-

tER52> DBRITHIT IVFI i

FT7NFNE RSP OFEEZ HIV 7077 —FHEBEZOTHBEGEE L TEETHD I ENG,
ERSVCFEEOHBENRERTNFIVMEEREEHET O LA TEREELONS, 40, X

ERSDVEEFNEBRELTRIRL, BTN FILERFNLE, XOVERS T RigH
L MeOH-AcOH=10:1 % | ¥ B Da-pic-BH; BLUR X7 NTE RERIGEES &, BITHTILFN
ERBIIETTEHOD, KRBILPREE @2 BEERYWEL THSNA (entry 1)o LDL., 7-
EaY 2RI (ypic-BHy) EBITHETDE BB TTINFIE (5a) BESNE (entry .
o-pic-BH; Z WA EKET I T &

RORIETR, PREORETY J\N,NHZ + Rigtgo P00 | HJ\N,N R
V3 )V (5be) 4148 517 (entry H (Tea)  MeOH A =101 s
r.t., 2h 4a-d R

34) e TNSITDNT Hy-pic-BH;
2 & B RISEBHERM B TH S, o N,N\(R' ety R R picBH; &%) 50K

- - A H ) 17 Ph H o  4a(d3) 5a(35)
TIWFIE (5d) BNERNERTHS 3 cHex H a  4b(-) 5b(64)
nt (en t ry 5) o 4 n-PentyI H o3 46(’) 50(49)

5 nPr___nPr o 4d(-) 5d(99)

51 H

1) Sato, S.; Sakamoto, T.; Miyazawa, E.; Kikugawa, Y. Tetrahedron 2004, 60, 7899.

2) Kawase, Y.; Yamagishi, T.; Kutsuma, T.; Ueda, K.; Iwakuma, T.; Nakata, T.; Yokomatsu, T. Heterocycles
2009, 78, 463.
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Process Development of a Chiral Intermediate for Quinolones as Antibiotics
Yutaka Kitagawa*!, Kazuo Kubota?
Process Technology Research Laboratories, Daiichisankyo Co., Ltd.
11-12-1, Shinomiya, Hiratsuka, Kanagawa 254-0014, Japan
?16-13, kitakasai 1-Chome, Edogawa-ku, Tokyo, 133-8630 Japan
kitagawa.yutaka.eS@daiichisankyo.co.jp

We have developed a short process route of a chiral intermediate for Quinolones as Antibiotics candidate.
Compared with a conventional route, total steps are reduced from 11 ' steps to 6 steps. The

aminocycroproparation as a key reaction was achieved under the improved Kulinkovich reaction.

F ) O RARABERIIENHEEEZE L. BIUEOREEOF TRERKZHZE> TS,
IEE, REROHERTIIAEYD TRVAF I VERET R ERE MRSA 253 &5 5 BRE—RSE
ERFEOEENMMEHINTAL LY, TORBHEEZIRL TES RN, HF—=5 00 TRER
HRREREE L L TROLWIEEE L EVWREEEEEZA T2 22— 170D 6-T A7 A O%
¥/ 0 MREGBERYYE MRSA BRYYE) I LEWEHE R RIEZRHL TS (Figure 1),

] COH

COH

; | NH |

W — % + F

o OMeLF BocHN OMeLF
2 Figure 1 HBP /0y

FEEWINFEERTI /2070 ENEEETS T fLBEREIRHBP) &/ 0 > &Bifh

57220 R T EBRETIGERINE 1% (TEK 11 T8 &< B EREAH > 72 (Scheme 1),

7L BFEL -}
: CO_H
0 2 NHBoc
Me)J\/cozet —_— . _
8 steps (o) N >

3 steps N
n, H
Me Ph
HBP
Scheme 1

ZF T, TMBREROFRYEZHEEOICHREL. KBEMHE (11 T8 T8 MNelgeii 7/
— 2 RHETHEITRIIL 7= (Scheme 2).
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SOH :OMS CN EtM@l’ NH.
MsCl \ NaCN Ti(0-+Pr), 2 NHBoc NHBoc
- . N — \ Pd-C, H2
N BF, THF - .
é N Et,N ';' n-Bu,NHSO, IBI'I : ':J (Boc),0 N N
Bn MeCN THF Bn An H
Scheme 2 HBP

A — MEBEFNE 12.6% & Scheme 1 D7 & MEFEE L L TREEOM LIZHZHODE
EHR TR BOTIEARLS KINREDbHRENR D> /2. HICRLERDZT7 I/ n7oEEIE
(Kulinkovich SS) i3 M #0UNEA 25-48% & BREICHEAH o7z, FI— bOT DAL BB Z
ERLER, BRNEBXICETH LU — FOEAEDOREL %57 (Schene 3).

OH i SH OMs CN
( S Ph” “Ph Z ) MsCl, Et,N [ 5 NaCN ( g
—_— N —_—
N N —_— N
) EtN )\ toluene )\ DMSO
H MoCN Ph” “Ph Ph” “Ph )\
CEITtI:AO;r-Pr);, H, (Boc),0 NHBoo
e _NeOH 1) SKPA-C, Hy IPA
T'Cl‘ toluene
THF 2 (COH), H (o),
y. 70-86%
DAP DBP HBP-OA
Scheme 3

BEN/=HBP-0A 2 7)) —(LL#, F /O BKEN Y T LY SRIET 6-FATINAOR
F 0> NE#E = (Scheme 4),

NHBoc

COH |
| —_— N
toE OM g
e
N OMe i . 3 steps H,N F
HBP
Scheme 4

HFLREBYARRY—tyaTHETS.

BE
a) P. Bertus, J. Symoniak, J. Org. Chem, 2002, 67, 3968.b) S. Wiedemann, D. Frank, H. Winsel, A.
Meijere, Org, Letter, 2003, 5, 753. ¢) P. Bertus, J. Symoniak, Synlett, 2002, 265. d) O. G.
Kulinkovich, A. Meijere. Chem. Rev. 2000, 100, 2789.
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Ru/C-catalyzed a-position selective H-D exchange of amines

Yuta Fujiwara,* Takayuki Ando, Tomohiro Maegawa, Yasunari Monguchi, Hironao Sajiki
Laboratory of Organic Chemistry, Gifu Pharmaceutical University
5-6-1 Mitahora-higashi, Gifu 502-8585, Japan
yakuhin@gifu-pu.ac.jp

Regioselectively deuterium-labeled compounds are useful for the elucidation of chemical reaction
mechanism and drug metabolism and the conformational analysis of biomacromolucules. We have recently
established a selective H-D exchange reaction at the a-position of aliphatic alcohols using Rw/C-H,-D,0
combination. During the course of the investigation, we found that a variety of aliphatic amines were
deuterated only at the a-position with high efficiency at rt—80 °C in D,O under H, atmosphere. The
Ruw/C-H;-D,0 combination was, furthermore, applicable to the regioselective deuteration of aliphatic amino
acids, such as 4-aminobutyric acid and tranexamic acid.

[HFEER] BEOMNBENEAR TERINLEWIT., (LERCHIBOMARSS v RIEOFEHK
WIS CR 2 BB COFRARBFBIN D, 85T, BAEBMICEARZMENOHRMIC
BATAFEORENESLEETN TS, ¥HEZETIX, PI/C RV BOKIZEFET. DO %
EAFRE LI-AR-BEAFE (HD) XBRISEHILL, FERILAY. BRBRILEDRUEREEE
ELFERVEMRT VI VBEOSEEKFERLLE LTHRL - BALTWS Y, £/, RW/C %t
e U CARERLR T, EATMBERT S Z & CEERIEMET Va— L OXKBEBEN (o i)
PALBEBROICEKRBEREINS Z L 2B LM E LTV 3B(Scheme 1)?, 4EIX. AFRISO@EATLK
FHME LT, IEIET I VB o LBIRMEKRERLERF L,

Scheme 1
OH HH j’\” I)’R
] 2 : 2
RTR o™ g 5% Rw/C, H, (1 atm) Rp® HOT "R

HH HH > D DD
D,0, 1-80 °C, 3-24 h D
HO)((\’)%OH HO)((\’)*OH
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(8 - HR] 72— VED o fLRIRE H-D RE|RE T, RIGBESEAROEARRR U
BEBRMEICKRESEEBTH LBH-TWAB, £ T, 5% RwC AEIZ X 5 n-heptylamine D EKH

LERNZ BT 5 RKIGIBE DB % FEMIZHR ST L 7= (Scheme 2),

Scheme 2
5% RwC, H, (1 atm)
Substrate 3 Substrate-dn
D,0, Temp., 24 h

94 99
DD DD
NN )\/\/\/
H,N H,N H,N
DD
15
(No reaction : SM was recovered) (Yield : 92%) (Yield : 99%)
atrt at50°C at 80 °C

ZTORR., ZETIIEKENRLS BAINEZ»-TM, 50 CITMET 5 Z & TRISHENRKIF
ZELEL, 24 BT o ADEIROPOERMICEKBHIEAIND ZEBALN L RoT, Fi,
50 CULTIX e (LA DRFICHBEAREBEA SN IBEMHBRD b,

WIC 5% RwC %@ LT Semed 56 RC, Hy (1t
Bx RRERAIRSE 1 &, B 2 IR Substrate D10, 50°C, 24 1 > Substrate-dn
FIRT IV Do LRIRMEAKFE

NH, H 97 Db

ERRERBLEL IS VTR A St o thd
DD DD N
ORI EARY AT 9P % 96 el g
& BT & 7=(Scheme 3), & HIZ, 93 0 v
e ) b p s Aoy o6
EMBEEDEOMBBROEAR | X ~coon 7S Hooc-'-O—V"
FEBILRG & LCSAT <<, 92 NH2
(at 50 °C) (at 80 °C) (at 80°C)

REWAtRT X /B o (LEKFE{L
L L TOEREERET L, 20ER. RINREOEY 22y bo—z X ) ABES&ERICEK
FEHAT BT &M TE - (Scheme 3),

ARG, (EIEFED He Y RAFET, filfit & ZE % EKPINBIRILT 5 DA THRMIETT
D, Ehiz, B - BRIASHIRE SN ST —RMELAVS L L b, BEXRERILEHOFT
ELEMAEKEEARFZRLELTEY, B3 X b - REAFEEROMEBEAFERLEL LTS
FETOERABH/FEIND,

References

1) Bull. Chem. Soc., Jpn. 2008, 81, 278; Synthesis 2008, 1467; Chem. Eur. J. 2007, 13, 4052;
J. Org. Chem. 2007, 72, 2143; Angew. Chem. Int. Ed. 2008, 47, 5394,
FHHES L FBREE 2007, 65, 1179 and references therein.

2) Adv. Synth. Catal. 2008, 350, 2215.
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Efficient Oxidation of Alcohols Using Ruthenium on Carbon

Takayoshi Yanase*, Shigeki Mori, Masato Takubo, Kazuya Makida, Satoka Aoyagi, Tomohiro Maegawa,
Yasunari Monguchi, Hironao Sajiki
Laboratory of Organic Chemistry, Department of Organic and Medicinal Chemistry,
Gifu Pharmaceutical University,
5-6-1 Mitahora-higashi, Gifu 502-8585, Japan
yakuhin@gifu-pu.ac.jp

Oxidation of alcohols to corresponding aldehydes or ketones is one of the most pivotal reactions in organic
chemistry. Although oxidants such as chromium and manganese reagents have been employed in such
transformations, the toxicity of the reagents and production of a huge amount of heavy metal wastes make
the industrial application difficult from an environmental point of view. In this symposium, we present a
simple, efficient, and environmentally-friendly method for the oxidation of a variety of aliphatic, allylic, and
benzylic alcohols to the corresponding aldehydes or ketones using a heterogeneous Ru/C without

metal-based wastes.

FAa— VEOBLRIGIX. AEESRIREEL LTHRARY FRoT7ATE FERKRT DFED
—OThHY, 7B VB POSBREBIAZERTIHNE N, ILAL, (LFER
WBULORELBILRIZERTILENHD  Tableld

. EBOERBAT y UHNERTI-OLED OH Catalyot (5 mol %), 03 Q
RPN H B, foT. RISHHDDS [:fv“’ Tetuane, 60°C, 24 “(jk”“
B - B - BRARTETHY ., £ERHP~D ' 2
SBREMTL A LRVRY—REBES L BRI Entry Catalyst 1:2
LB R R BEH L T B RO Z : e e
ENTWVWB, ZhE CIZRWALO: 2X°PI-Ru3® 3 10% Au/C 97:3

L LCTOBARBES A TVDA, e
RBUEICRIER DD, S EFH 2 ITTROEER

82:
HRFUBEBSEMEL AWV, 7Ara—VED 7b 10% Ru/C 0:100
%@@ftﬁfﬁ AR LI-OTHET S ° aThe ratio was determined by !H NMR analysis. ® The

i 'f\ l‘p henyl' l'pentanol (1) % EE LT reaction temperature was performed at 70 °C.
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hrxof, BREFEEXT. 50 °CTHE~ OF

Table 2
HREEUEBEBMREOEEZ LB L OH 0% AU (5 mol %), O; j)L
(Table l)a % 0)%% N 5 mol % Ru/C’d? ﬁﬁﬁ; a R1 HZ Tcluene' 70 °C’ Time - R1 R2
FTAHAZLTCRISIIDERRLSETLINT S substrate Time (h)  Yeld (%)2
butylphenylketone (2)%3%5 & 41 7= (Table 1, Rt =Ph, R?=Me 5 99
. Com oy B8 | R! = 2-MePh, R2 = Me 24 86
Entry 5). £7c, ﬁF?mE%W CiXFB LT Ri= Ph Rf=tBu 0 89
LIAREBELEICHRL, 2 E—DERY R! = 4-CIPh, R2 = Ph 1 96
L LTHESDZ LR TE(Table 1, Entry 7). = R! = 4-NOzPh, R2 = Me 24 95
DRISEMET e REZBV AT ALI— R! = 4-MeOPh, R2 = Me 24 58
Rl = 2-thi 2 =
AEEEES b BEEICBET B D ERT = 2thienyl Ri=Me 24 5
a Isolated yield.
% J=(Table 2), X HIZ, BFE—HE TNV T /3 Tabled
— VEOBILRGTIE, IR VB~ OIB TR 10% Ru/C (5mol %), O, i
LI BDONT HET BT AT b B R™ "OH "fouene,50°C, Tme R H
REGIZAER L7 (Table 3), &b, HE—#&T Y Substrate Time (h)  Yield (%)
NTNa— NV ROEBERES &7 rva— VR R =4-ClPh 6 82
. R = 4-NO2Ph 24 86
bASICMILERT . TNENARIST BT AT R  4-BnOPh 04 oy
tE Fba3nEsrrroaaBRECELNE R = 2-OHPh 24 79
R = 1-naphthyl 24 91
(Table 4). R = 2-thienyl 24 87
Pk, e xR —RRWCERE L 35 R = 3-pyridyl ® 24 quant.

ECHEHARTNI—NOBRIILR G EZRELL
Too AEIIEESEORNMME LEL T, ke
BRRUATFAa—LVHBEEEHIGTHT LV
Fe RFROT P U~LBETH B TED,
ME T, TUNANTFTAa—AREBRET Vva—
HoOBLICHLBEATETHY ., BHEIE . B
ERFERTIESBRRBILAZEML 2V
7=, 3 X b RUREE CEI - TEABEAME
DEWVWFETH D,

aIsolated yield. b The reaction temperature was

performed at 90 °C.
Table 4
Substrate 10% Ru/C (5 mol %), O » Product
Toluene, Temperature, Time
Temperature  Yield
Substrate Product C) (%)
[¢]
AN
4-NO,Ph OH moan/\)"n 50 85
o]
NN 70 79
Ph OH Ph/\)LH
o
/\} AN 20 66
Ph OH Ph H
\/\/\/\).: \/\/\/\i 50 61

a Isolated yield.

1 Sheldon, R. A.; Kochi, J. K. Metal-catalyzed Oxidation of Organic Compounds, Academic Press, New

York, 1981

2 Yamaguchi, Y.; Mizuno, N. Angew. Chem. Int. Ed., 2002, 41, 4538-4542.
3 Miyaura, H.; Matsubara, R.; Miyazaki, Y.; Kobayashi, S. Angew. Chem. Int. Ed., 2007, 46, 4151-4154.
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Synthetic studies on PPARa agonist, NS-220

Masaru Tanaka,*' Tetsuji harabe,' Tomiyoshi Aoki,? Takatoshi Matsumoto,’ Takayuki Shioiri*
'Process Research and Development Dept., Discovery Research Lab., Nippon Shinyaku Co., Ltd.
14, Nishinosho-monguchi-cho, Kisshoin, Minamiku, Kyoto, 601-8550, Japan
ZChitose factory, Nippon Shinyaku Co., Ltd.
*Institute of Multidisciplinary Research of Advanced Materials, Tohoku University
“Faculty of Agriculture, Meijo University

masa.tanaka@po.nippon-shinyaku.co.jp

The early synthetic process of PPARa agonist, NS-220 1, have several disadvantages, such as contamination
of considerable amounts of undesired trans-isomer in the key intermediate 4 and the low yield of the key
intermediate 7. To overcome these drawbacks, detailed investigations for further development were
conducted. A selective hydrolysis of cis and frans mixture was employed to obtain highly pure cis 3 which
provide highly pure 4. Meanwhile, it was thought that a oxidation of 10 was a better method to provide

intermediate 7. Although many oxidations were not successful, the oxidation using TEMPO gave satisfactory
results.

NS-220 (1) iZ~_AF % Y — LATARFIEME(L R Ak o (PPARe) TERIZET3ILAMTHS ',
1 28T 5BROEEDHETHS 4 & 7 OREE% Scheme 1 1Z7RY, Z O EIZHIHIBRE DR IKR
ECTEALTHEMR, 4 TRER MV ARMEBEEETND, 7 ORETIIRERE, &
RRBIRy—NT v 7RECHIT TORBERRH Y, ZhbDBERAF LT,

Scheme 1
CFyCOCOMe

A L ey

Toluene

e } S s ooNCye

o}
NAWzH 1) NaOH, IPA HO Mo
M(O/L H — M"‘@“ Me N'\fr NS-220 (1)

2) Ac,0, 3-Picoline EtOAc, HO  Me
5
55-8)% from$
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ZFORER, 4 ICBALTIE, ZOHBESIZBVWTUREL FS Vo REOMASBEENRKER
RBEZEEZRHLE, OA— Scheme 2
k2 »o/onsd 3iE BN

Selective cl 0,COMe
W L2 REEBIC LD CoMe Hydrolysis \/\/‘CO)’Me
cis/trans=3 BETL»EH “ OXMe —_— cis-3 (cisitrans = 5011), 65%

NV, 3 EBIRMITINAK S 3 (cisltrans = 3/1) *
BTaZLicky BMBED Y \\\\\_///QVNAC$$M

k3 % 5% BREDINRTHS 8 (cisftrans = 112), 35%
TEBTE, ZTTERTH IR yFRINVEVES X, 203 LRBOF G TCRIEXES
Z&WEY, cis/transs3 D3 & LTCRINBFRIATAZ LR TE&S (Scheme 2),

TEELTIE HEOHEB LU — FOEEZRHF Lz, WL ODE X bz FEDOH T, Scheme
BWRT LI, 9&1-T 2 /-2-7an)—LEHEITTHELNS 10 #BbT 31— F23&D
FHRTHA ) LBbNZMN 10 DRLRISIZBWTRWER Y 52 3 52 b BHEFicn
e, BIZIE. Z VT RT ARt ) U AL CIRHEIESBRPCELELTLE E, LT
LR TIIRUSHET L. 7 OHBINRE I UHEIIBR CE3 L0 Tho7aM, Mt Lt
RESEMZRZ L, ROCI T OHERBICAT U ARBELTVWA LI THY . FEOBREE
BOBEPRES S, £/, DISOBLTRVWREREZR LSRG bH o7, 7 OBBESEET
BHole, EDX 5725, 10 O TEMPO B{LEZ B L7= & = 5 (TEMPO=2, 2, 6, 6-Tetramethylpiperidine
l-oxyl), BR{EH & LTREEREET M) O LAZAWE L, R OAERNBD R KISEMNERE L.
MR, FMETT 2/ LITRIHILE,

Scheme 3
HNTY”
o o] I (o}
/O/‘Lm OH - /@)LH/\rMe Oxidation - /(D)(”‘/\n,Me
Me Et3N, Toluene Mo OH Me' ©
9 10 7
Entry Oxidation Conditions Reaction Yield lIsolated Yield Purity by HPLC
(%) (%) (%)
1 Na,WO,, H,0,, Aliquat 336 44 - -
2 (NH.)-.Ce(NO)s, NaBrO; 75 - -
3 RuO;, NalO, 94 65 99
4 RuCl3;, NaBro, 87 71 99
5 DMSO, Me;N-SO;, EtsN 91 - -
6 TEMPO, NaOCI, NaBr, NaHCO; 97 81 99
Reference

[1] Asaki, T., Aoki, T., Hamamoto. T., Sugiyama. Y., Ohmachi, S., Kuwabara, K., Murakami, K., Toda,
M., Bioorg. Med. Chem., 2008, 16, 981-994.
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In silico screening of 1,3-dioxane derivatives for the selective hydrolysis

Takatoshi Matsumoto, *' Tetsuji Harabe,” Takayuki Shioiri’
"IMRAM, Tohoku Univ., 2-1-1, Katahira, Aoba, Sendai 980-8577, Japan
2Process Research & Development Department, Nippon Shinyaku Co., Ltd.,

14 Nishinosho-Motoguchi-Cho, Minami-Ku, Kyoto 6011-8550, Japan
3Faculty of Agriculture, Meijo Univ., Shiogamaguchi, Tempaku, Nagoya
468-8502, Japan
matsu@tagen.tohoku.ac.jp

Recently the selective hydrolysis of 2,5-disubstituted-2-carbomethoxy-1,3-dioxane derivatives is reported.
The essentials of the reported selective hydrolysis are thermodynamic stability of constructed 1,3-dixoane
derivatives and the difference of hydrolysis rate between both isomers. Considering the application to
1,3-dioxane derivatives with some functional groups except for carboxylic acid esters, we have investigated
characters of 1,3-dioxanes using full conformational search and ab inito calculation in detail. The calculated
result showed that selective hydrolysis could be applied to some 1,3-dioxane derivatives with functional
groups.

1L3-OAF 9 FHAEOPITE, FRABEEEEZRDILEDMNE OIS NTNS. FiZT7x
ZW-13-FF T =N EED 1,3-O4FY CFEMRNS-220, D11, THERFICHITLIAHREE
RENE M O REITHRANIER TIHEN ER> TS, {LAW 1 B cis K TH DD, TORMERE
TH D trans AL 0 HERIPIEMDHE . ZDILEY 1 OFEEIETRD cis K(cis-2) & KEBHET 5729
DBRIFRARAEE, FEEAEHSN TNV,

o]
(0]
©_<\N' °>,coza — C'\/\/\C Y#COM
J " ©

4

1 (NS-220) cis2

Cha . Coycozi-i
o~

trans-2
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Blf, A3 BERNI-DCAFHDFEHEEDAFINIATIVIZBNT trans {K(trans-3) % ZRH)IZ
IARDAET 2 T EITKD, EBD cis (h(cis-3)ZHIGT 2 HEERMLL2,3]. TOFEITBVWTR
SNERIROIKPROAEII2 855, F1REBE, 13-OFF T ORNENTEEICHS.
&2 S HIE, trans K(rans-3)& cis (cis-3)DBUTINK D REEIZERN DD . TOMKD REED
EZRBECZERR, 2MICHIINEBEIATIVOANTZINVEDRERFLFEDERD, cis
h& trans A TIIRESEBRDIRTHS.

Experimental Calculated

R{O CO,Me R§<:°><ICOZH R Ratio (cis/trans) Ratio (cis/trans)
H gﬁ g ~ Et 3.7 41
cis-3 aq.NaCOH cis-3 :']B3u g ; ‘613
MeOH o u . .
(o} H COzH
:“\{o%fozm o <o R“\‘CO%/ PhCH, 2.1 2.0
trans-3 trans-3

LOLZRS, Ml THRELAIER 13-DAFY O FHEOSMIT, ERITRTEDITETK
{LIKFZHRTHZZENS, BRETHILAM 1 DL D ICERAIGELSBEREEZSDEAMIINL TE
BERT 0RE L. {5, SMIIBITIEBRTEREREETIIHAIRFIN TN,
5TH%. TIT, 1,3-DFFHORNENREREAN AN EORBERTFMVFOER ZIEE
IZUT, 30FEICRABHEEZFEDIBR 1-DFFH O HBHEIIOWTinsilico A7) —=27
&> TRIRNNK B ER R BRERZREL . T Dinsilico AV =7 %5579
IZ, R ELE{EEWMIT CONFLEX § LD ERMEEMBRRELETOB/BONEZLEEEIZIDNT
Gaussian 98 Rev. A.11.1 RHF/STO-3G IZ X 2B EHE LI L > THMRBT 217z, TOHER,
3B 1,3-OFFY CFEEDAFINIZATIVIZBT 5RIRNINKAMBICER TEZ5ERE, T0
BRBROEEICDWTHRARNE SN, £HLAM 1 ODBEEFRBHETDH S cis (cis-2)IZD
WT, 2 MIZHBHNARBEIATNVDOANEZNEDORERTFREFDOBHIL, cis £(0.831)& trans
£(0.950) DRIC BAREIS R WD - 7. FIRFIZ cistrans O TR )N F—#H5 0.69 kcal/mol 12720, FD
cisltrans LB H 3.20 TH B Z ENFTENZ. DT ENMS, cis-2/trans-2 125 L TRREMA D fRH
BHORETHDZEMNBEEMNER ST, In silico A7) —Z 0 T THRARSNZMOBREIZETS
FHIZOVWTIY, BRYUBICHETS.

Reference

[1] Asaki, T., Aoki, T., Hamamoto. T., Sugiyama. Y., Ohmachi, S., Kuwabara, K., Murakami, K., Toda, M.,
Bioorg. Med. Chem., 2008, 16, 981-994.

[2] Harabe, T., Matsumoto, T., Shioiri, T., Tetrahedron Lett., 2007, 48, 1443-1446.

[3] Harabe, T., Matsumoto, T., Shioiri, T., Tetrahedron, 2009, 65, 4044-4052.
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Development of Green Oxidation Reactions Catalyzed by
Recyclable Tetranuclear Vanadium Complex

Shintaro Kodama*, Akihiro Nomoto, Michio Ueshima, Akiya Ogawa
Department of Applied Chemistry, Graduate School of Engineering, Osaka Prefecture University,
1-1, Gakuen-cho, Naka-ku, Sakai, Osaka, 599-8531, Japan
ogawa@chem.osakafu-u.ac.jp

In the presence of a catalytic amount of vanadium complexes bearing 3-hydroxypicolinic acid (H;hpic) as
ligands, e.g., VO(Hhpic), (1) and (VO),(hpic)s (2), a variety of primary and secondary benzylic alcohols are
oxidized with molecular oxygen in protic solvent such as EtOH and water, affording the corresponding
aldehydes and ketones, respectively, in good yields. Construction of multi-nuclear complexes by the
selection of ligands attains higher turnover numbers and recycling of the catalyst.

B oER i3, FRARRBVWTEERERERCHS, LrLedib, 2020 FatX
B ub (6 ) LEBEY R L OBECBRBEETTIRHZBRICAVEY . RIGHERE
BTHIRLOMEREZAL TV, HIOEFETRBE~OEENEERSATEY ., BB
L 2RO 7o AOBRENBL BT TWS, UHFEETIX, UTD 3 A2 ERLE
REIZRI LVWEBEAECROBELZ BN L LTHRZED TEL, (1) B2T, M OERBIZHEE
THER (F7-IEBR) 2HEBCAICAVWS, 2 BEZRPELWEETHEI Y ) —L2kER
IS/ ELTEY LT3, B) AME~DENRELS . BRIV YA I N THELFNBRNEBE RS+ 8
{efdgtiz AW 3,

BEIL, ERPIERBIZFEL,. ZETRELBHOBLRITHS, L, BRZHAVWED
KRS OBREFIIRTEREIN TR Y . BEERMONESTF L VWL D, BEETIZ, T
VULRNT=UADL D RBBEREELBLAR L L, BREZAVIBERENEZ L BES
nNT&i, L, RANREBEREZENE LEBE, ZoXk>hRfiké&BiERTRZ 41X
AEHTIRARY, AAMBBEE THEINTVVAR, RTIPVTLRLT=ULEVSTER LY
LEMTHY . IG5 D 6-3 i E TOSERLRBLREBE L V.| &5 @O FV Y Aid—
ETBLAIL LTERT 3, &bi2, XY ULIL, SRRENMFEEL LB LNRTET, He i
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SEERBEINTVS, #o T, BFIZL o TAF VT ADBLIEMECRISEELII- X4 5 Bt
ZEUNCZ ba—LT32 LT, LORMCHARBCAMEOBRRENIETHS LHFETE 5,

NTFTUY LEESEE (1), BROESEE (2) 13, BAKETHS -t Faxo o) VELHIR
DWBENTONEKRPTHLSEDI LT, ThPhASICANTER Y, ZThAHAF VY Ak
3, BAKEREMFERLTVWDII LD, =¥ ) —ARKD L d RBEICRS LUV & S
W, THODBEBEP CEMLAME L UTHREET D LR TX 3, &Iz, BRIEEE (2) 11,
HEgdglds (1) LV bAIELBEZLTEY., BOMAMEET S U Y1 Z A TEe B it - L
THETIDOTIIRVAEEX -, ZITEAHETIE, ThbDNAFT U0 AS AT B LA L L,
BERE2HBAICAVBE T a— VOIS 2 3EMIc R L,

VOSO >
4 & 0 Hahpic, H2S04 o \03\)0%\/// z
C'/“\ NaHCOs aq. N ” O VOS0,, MeONa C,}_( %@
2N H;hpic

,o
VO(thlc)z o"\g AN ‘b (VO)4(hpic),
1 U 2

SFIRBERLTFT., N TV U LK (1) OH 1 mol% (VOy(hpic) 0
it (2) RRULAME L 35V X Fa o201 Mpa,";o;
—VOBRIS® = ¥ ) — VBT T o 120°C, 15

el Z A, ZhboNFUy sz 1st 2nd 3rd 4th  5th M
WEHEEEZ R Tl b M 2o, yield (%) % & 8 17 &

4#‘:‘ ﬁ :Ut. p}{ F 7 A ﬁﬁ ﬁi (2) %@ ﬂf. recovery of catalyst quant. quant. quant. quant. quant.

R e LR TR, RSB OftomE 0.024 mol% (VO)4(hpic)s

(o]
IR BRARTETHY (R1). s ‘)\‘ W), “ @
e J O

(TON) % 2500 Eli= R 5 L & R Lk

(X 2), &bz, AEEIIKFCHIEES TON = 2500
AL, fIZE, RROEAT VT N (2) 2MEL TS, o= baRUIATVI—LVOBER
BERDRRET L METETATE REANVRUVBBERT D Z ERALNE 227 (K 3),

on 0.5 moi% (VO)(hpic)s
R
80%

UED X2, Tra—nERGER L TIBERERISCH LT, NFUvLEE (1) £k
it Q) PEVEBLEMEETAILERHLE, T &, WROAEAT DU AEEE (2) 5. &
WIHAKEZ B L, =F ) —VBEEFTY A I A TIERBLAREE S L THBREL., & bIoKPTL
EHEETTIENALNE oM, ZOZ LIL, BREIIRE LWEHIIHT 3 BMES RV ER
fLFE., RECERLZBCRELREMBELZETIT VUL ENORAMNSN S EEEN, RE
MBI LRICE B LB L LTHERATH D ZLERLTWVS 2,

[1] Yano, S.; Nakai, M.; Sekiguchi, F.; Obata, M.; Kato, M.; Shiro, M.; Kinoshita, I.; Mikuriya, M.; Sakurai, H.; Orvig, C. Chem.
Lett., 2002, 916—917.
[2] Kodama, S.; Ueta, Y.; Yoshida, J.; Nomoto, A. Yano, S. Ueshima, M.; Ogawa, A. J. Chem. Soc., Dalton Trans., in contribution.
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The continuous lithium-halogen exchange reaction using a microreactor system

Masahide Kobayashi*, Hironori Onishi, Naohiro Kuriyama
YMC Co., Ltd.
69-1, Shin-arami, Tai, Kumiyama-cho, Kuse-gun, Kyoto, 613-0036, Japan
kobayashi@ymc.co.jp

A microreactor is chemical reaction device which used a phenomenon in micro space from several 10 um
to several hundred um width. A microreactor avails excellent mixing, high thermal efficiency and control
of precise reaction time as the general character. We developed the microreactor system which can use
easily in a laboratory. We demonstrated several 10 gram scale synthesis of halogen-lithium exchange
reaction with this system in good yields.

v 470 )T 75 LiEEum H»OEEun O~ 7 o EZRAORKEFRA LIEERE - B
HEEDDOEEBTHY ., LELDEELELRELTLECNCTAETEILDORE~DR
BRDPRNEEVRATLELTHFEINRTWS, — BRI 278 Y T 7 Z0ORKKE LT, HFR
HRIRE, BOAE, ERSRICHEOHEAZESHTohD, YT hb=12vY T
SEBBIERETHIATEDR VAT LARBAEL TS, SERA IRV AT AEANT BEY
B UFAL A VT VBT == VERISEE 5 2BRIETEY Y T 24 —F—DERET
S 7= DTHES 5 (Scheme 1),

Scheme 1

1) n-BuLi H
©\ 2) PhNCO H
Br THF 3 \©

EERIEE

ERIIIYUHB A 72 ) T # RF b KeyChem-L (8 1) RTUCYTOS-200 (X 2) #EH L7,
INHLDVARTAFVY) O RyTazy VeRIiGa2=y P THERERENR, VY U ORCTITEY
BI2o0VY Vo y NEAREERT DI ETCEGEZENLFETHY, ZDOTIY VIR T6
2=y PR BXNEANVBR LT 3 E~A 7Y T X ~EHEMICER L=, FERIGEIX
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KeyChem-L Al Helix & X %4 & (F CYTOS-200 X ¥4 2 flifH# A\ 7=, KeyChem-L DGz =
MI~SLFzHFEFICEVMEICEE 2 bu—ARBHES, F7- CYTOS-200 A F AT/ St
TEERIC L VIREFE LTV -20CH 5 180CHOMEEVVEE CHERIBEEENTEETH 5,

’ [
. S e
A

1 KeyChem-L X2 CYTOS-200

£
1.2mol/L 7 2 e~ € ?D THF B, 1.6 mol/L n-7F /L Y F 7 AEER T 2.0 mol/L DA V3

T VBT = =) THF Bl % ThEhER L, KIE%E1To72 & 25 KeyChem-L & T* CYTOS-200 {2
T 82~85% & EUNERT BB H3 15 H 7= (Scheme 2. entry 1, 2), 7= CYTOS-200 % KeyChem-L &
KA FEEMEW - DFEE ZNEH 15 FIC EFRIGZIT o 72 & 2 AEERER] 40 43 T 54.5 g (BEHE
IR 83%) & A RRFE ZERET 5 = L Ak,

Scheme 2

L
Br
1.2 mol/
mol/L H
B n-Buli ks
1.6 mol/L temp.1 lo)
temp.2

QL
NCO

2.0 mol/L

reactor fowA  flowB flowC back running

enry type /mLmin' /mLmin? /mlmin?  ©MP-1 temp.2 oo ccure time yield

1 Kevdreml 460 380 360 30°C  30°C  006MPa 55min  50.2g (85%)

2 CYTOS-200 4.60 3.80 3.60 30°C 30°C 0.03MPa 60min 52.5g (82%)

3 CYTOS-200 6.90 5.70 5.40 30°C 30°C 0.05MPa  40min  54.5g (83%)
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Asymmetric synthesis of cyclic ethers via chiral functionalized carbanions

Keisuke Tomohara*, Tomoyuki Yoshimura, Takeo Kawabata
Institute for Chemical Research, Kyoto University.
Gokasho, Uji, Kyoto, 611-0011, Japan
tomohara@fos.kuicr.kyoto-u.ac.jp

We have developed a new method for asymmetric synthesis of cyclic ethers with tetrasubstituted carbon via
memory of chirality. Asymmetric induction is assumed to occur via chiral enolates with a C-O axis generated
from readily available L-lactic acid. This method enables to obtain desired cyclic ethers with optical purity in
up to 99% ee. In this molecular transformation, L-Lactic acid is used as a chiral source for asymmetric
induction as well as a functionalized carbon resource, so that a new asymmetric synthesis with high atomic
economy has been developed.

UHRETIE. BNAREFZFALEARERICORRBICHDBEATNS (RELER). AZIE. FF
RELTEMTAFBEGRTI/BIVFEETESREH 1 EHEEHNVITLAFHAFINISSD
R (KHMDS) " S54RTAHIT/5—h A 13.CN iR F2ETHFSINEHEET I B TH
%, TOS5tI{LIEREIX.  Scheme 1. Asymmetric alkylation via C-N axially chiral enolates )

ZB]EREZ 3 D0BHMEE oK

BTBRD, BEAELT L = RICO’E'M[E'°§2:-~‘;‘$°,B“:‘:’7 LU i
LB E < 16 keal/mol Boc oM A . 2“"'0“‘

T. -78°C TIZ 20 BeRIR 4G¥ = 16 keallmol (R = Br)
EDSIb¥REEETS (Scheme 1)e ZDLDIBFIINRFT =A EEFEEPRIEETEE,
AEFHBECKAEMBEONBRBFEREEZAND I L. FETIVFIVUENET L NBERRESE
73/ BFEA 2 2ROEZNZSTERICEDENE, BARIRMICERTE S, Y —4T.

CO HEREFZETHFIINEBHRET A EZPHEELETHIRBFRIGIINETH SN TV
W, ZNITEEDOFRFEA 2 THBH. C-O HEDEEREEN/NE < T I (LEFHAREIRIC
BWIELICERT 3, ZORBEROBVE, BETAFESRR LABIFIV 3) LDERKRLE 4
) iﬁ g 9& IE Iz J: ) Scheme 2. Asymmetric cyclization via C-O axially chiral enolates

RS S C-O itk X Base X OFt
rEEETE S ) — " E—Blc,?i)‘-o: o/ | <

.. . HO"TCOofEt — > A g CO,Et
W7 =% B (LA 07 coze .

F.C-O #HERET : R B R 5 n=12
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- . 4= = - L Table 1. Effects of C(6)-substituents on Asymmelric Cyclizati
J5—1b) ERETAHFHRAFRISOBBRITS & Tovet oo vbrsbstliens onfaymmelic ydaton

& L7z (Scheme 2). HFMDE W C-0 #EAEFL ) 5— . NaHMDS
kB Z2RBATAIRERBEZEEIR, SEILER 7 0 CosEt T > (P:}*coza
Wi BE2EXBEEZONDEE. Al REER R

VEBRLED 6 (LE#HE R DFRITDONVWTHRETZfT  entry substrate R product yield (%) ee (%)
o7z (Table 1)o HDIT, 5 AMBULICOWTRIERSE : " . = 840(3)
EWABEL. ZOMRR, EEL UT NaHMDS ZH 0, 3 10 P 11 82 99(5)
THF BT, -78°C TRIGZIToEIA, EEWVE 4 12 TMS 13 70 97(S)
il R=iPr) 26T 2EE 10 ZHAWEEIT, B o Theletter in parentheses indicates the absolute configurarion.
BETBERE 11 ZIUER 82%. 99% ee TRRTE/ (entry 3)e TODHERIT. R OFEFHIAHET
E B D CO HMOEREENEE D I EBHNES R, REFHENMAEICR>EEX
5N5, £, BILAEOKENEREIZ § T, 5 BREBUAINARETENT T2 &>k, X
17, 6 BBEBRLICOWTEIRICHEZED- (Table2) . 14 ZHWERETIE. FPRICKLT 6 i
BEMEOBEESICHGERL 15 B EIHRTHo/ (entry 1) TI T, HED 3 MICAFIE R
= Me) ZHAL., B{bZRH L. HEEL LT LDA ZHW,. THF # -78 CTRIBZITO &, B
Itk 17 BEWY 19 BENTN 7%, 43% ee.

Table 2. Effects of C(3)-substituents on Asymmetric Cyclization

88%,74% ee THE SN/~ (entries2,3). X HIT. HE ., R
TMS(+-Bu)NLi ZAW5 &, Btk 19 ORFNER 2 Base
i¥ 84%ce XTI ELTZ (entry 4)o BEONIERYLE 7 0 core THE 0" cosgt

DAENEREIZ R Th-oAEZ &5, 5 BRR(LE R T8°C

14:R'=/Pr,R2=H 15:R'='Pr, R =H
TR0, 6 BREMLIBMNARETETLTWVWSZ 16:R! = Me, R = Me 17.R' = Me, R = Me
Eitbiok, £7.B OYUNI) = IT—F) ii;iigm.me pmmfi@;izz
FUADEETE NMR ERICED C-O #itERHF e ik

) 14 NaHMDS 15 27 0

I/ 5‘_ I" B 0)5"1’.’3{[3@5.%}?& 11.5 kcal/mol E 2 16 aLDA 17 77 43
EEHELRE, 718 CTOSEIERMTIHLL 3 18 LDA 19 88 74 (R)
Tiewisd 3, 4 18  TMS(~-Bu)NLi 19 66  84(R)

m‘: . j:}i};‘ﬁ; é};ﬁ (/57': ﬁ%ﬂ%ﬁ{ﬂ-bu}imo)gﬁ% % The letter in parentheses indicates the absolute configurarion.
21T 7= (Scheme 4). 2 FHIBAMRIGETIL, MEBEBREEEFNICHETS=BHRRFEEZ I
BETDILENEEERD, TIT TFOFFRREE DT AT VARREORIRHEZBHEL
TRIEGHEREE L. TORR. 2TATIVFIMEERRRZD, RISZETIIET 6 EHRE
AWKFOFAITHRILE 21 NI EIETIZERS 41% ee DHFMETH SN, T5IT 6 ME
&E& bf}?)b%%@l'f% &, %'ﬂ-"ﬁ: 23 Pim% Scheme 4. Intramolecular Michae! Addition Reaction
50%. 95%ee DNFHEETH LU, ZOKRIT. 2 P CO,Et
FR7 INVFIACIENT, FFRERAMRRIZRIGE NaHMDS )
ENENZ EE2RBL TN, d’g\cozst THF, -78°C o CoE

95%
UEDEDIZ. BOTEHMD C-O0 hiEREZEL/ 5 M 20 R=H 21:R=H(74:’6,e41%ee.d’:e=10:1)
22:R=Me 23: R=Me (50%, 35% ee, dr=9:1)

— b E2HEGEETIARBRRGORRBICHO TRIIL .
FRIGTHONIMBRRFZSARRI—FIVER, F3)b 2 &7 NVa-v2HEEMEELL. &
BFRFE - REEEORRGERTHESND LV MOFEIITRVERIEEFNRF-ZRALTNS,
References 1) (a) Kawabata, T. et al. Angew. Chem. Int. Ed. 2000, 39, 2155. (b) Kawabata, T. et al. J. Am.
Chem. Soc. 2008, 130, 4153.
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Highly Active Heterogeneous Palladium Catalyst Supported on a Polystyrene-type Polymer

Yasunari Monguchi'*, Koichi Endo', Yuki Fujita', Keita Sakai', Shinobu Takao?, Masatoshi Yoshimura?,
Yukio Takagi’, Takayuki Ando', Tomohiro Maegawa', Hironao Sajiki'
'Laboratory of Organic Chemistry, Gifu Pharmaceutical University
5-6-1 Mitahora-higashi, Gifu 502-8585, Japan
Technical Center of Chemical Catalysts, N.E. Chemcat Corporation
678 Ipponmatsu, Numazu, Shizuoka 410-0314, Japan
monguchi@gifu-pu.ac.jp

Palladium on charcoal (Pd/C), which has been commonly used as a hydrogenation catalyst, is finding wide
application in various types of reactions including cross-couplings. However, the catalyst activity is usually
affected by the suppliers or even manufacturing lot numbers of the same product number (brand), since the
charcoal is obtained from natural resources such as peat or sawdust and contaminated with ultratrace amounts of
impurities as typified by metals derived from the soil, air, and/or water as the natural environment. In this
symposium, we present the preparation of the highly dispersed 10% Pd/HP20 from Pd(OAc), and a commercial
synthetic adsorbent, DIAION® HP20, and its application to the hydrogenation and cross-coupling reactions,
indicating the comparable catalyst activity to typical Pd/Cs.

RI T LRFE (PA/C) IZBMBITON v 7 VRIS Eik 4 REISIER Sh 3 R — %
WThY, ZRPTEERZOBRYFNRLT . REEDOABOATHEY - HRIANTIRETH D7
PELDFIEERELTVS, LivL, HBETHIBERBBRLBENE EORABFRERTHD
ez, BHIRA—H—520iEny PTLICHMESRR ERMMOBRILNR R DBERH D,
FREETEMEICIZS D EBAE T SD, ZRE TIZ PA/C L RSEOMEEN2ETHHERTY—FRTY
U A OBRARET SN TE A3, PA/CIZIEET 5 SmiEMMEIIBER S h TV ALy,

ZHE(LFERERERERZ A YA 4 HP20 (LLF HP20) iI—EDSMEBRIESNIZRY ZAF L
—RIYE=AREVRRYw—ThHV, LBAREoREHE ($9590m’/g) #FT 5, HP20 218
EBETAZLTRAI VY ARFRESIBILEN-FmEMSMELBERE LA TIZENTES
HLorEZ, BICHRELTVWS Pd/Fib ORBIEICHE L CHIEZFARLE Y, $hbb, BEERS
U LAY ) —IVERTIZ HP20 2B =R T 4 B EH#ER%. S o= KEEE (Pd/HP20) 2% 5| A
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B - BUEE B L7-, Pd/HP20 OEEZBEFRHSECTEMAERVEF o —TvA a7+ ) ¥

Z (EPMA) 725 . EXIRIFR 3.1 nm D235 7 LARIFHS HP20 LIz —

WICHBLTWDZ LALLM,

Lot Table 1. 10% Pd/HP20-catalyzed hyd i
aoie 1. (] -catalyze rogenation
Pd/HP20 % il & L T yera e
catalyst (10 wt % of the substrate)
tRe RBRTHEEREZEY Substrate — 2200 Product
N — N MeOH, rt
2 ER O BB TS Z ] 10% Pd/HP20 10% Pd/C
U FORER.TLF, Substrate Product Time [h]  Yield®  Time[h] Yield®
(%] [%]
T ER=raXED o)
7ok E = /\/\)L i 2 85 2 94
pAkFERERNy v # A O8n
AT NVERO NFCbz (REED ©/\)‘\ogn ©/\)%H 4 97 5 94
KB5S MBRSITE LT, NHCbz NH,
- 35 100 35 95
Pd/HP20 I Pd/C 12 PCHT % //@ we T
= - S T NO, NH,
VOB RRE ST AR TE M 2 R /@/ /@/ 2 s 100 | o3
L7z (Table 1) 2, MeQ” _ MeO _
[a] Isolated yield. Cbz = benzyloxycarbonyl. Bn = benzyl.
%=V T 10% Pd/HP20 D #Fi -

RERAMEZRET L HR—EHREA
OfE Ll L TOBEAERET Lz, YHFEE
TIXPA/C L THY N FT7 ) —84
AR—BHEKIEE —BOFEL LTBRICHE
MLTW3B Y, 5E 50%A Y Fras)—i
Y BT MY T ATFET 10% Pd/HP20 %
fiE L LTRIG LI & 25, IBRARILT
Y=V EBERXT YV —ARur@gns

Table 2. Ligand-free 10% Pd/HP20-catalyzed Suzuki-Miyaura
coupling reaction'®!

10% PdIHPZO

r
: 50% i-PrOH, rt R‘/ 7\ \
1.1 equiv

Entry R! R? Time [h]® Yield [%]™
1 4-NO, H 4(3.5) 97 (93)

2 4-CHO H 25(3) 160 (91)

3 2-Me H 34 90 (90)

4 4-OMe 2-OMe 7(6) 1060 (90)

5 4-OMe 3-OMe 24 (10) 96 (96)

BRHy T YT FER LEBBREOKE
B (BFR5MEHDVITEFHEM) B
LOLT DRI ETTHZLHALNE
2o 7= (Table 2)?, ¥/, AEEIIERR
REDh v 7V ZICHLBEARETH Y,
3—TmEFXR /)Y EDRVYTT AR
VEEPD UDINBTHIGT H~TaE

[a] 0.5 mol % of 10% Pd/HP20 and 3.5 equiv of Na;PO,:12H,0 were used. [b] Results
using the 10% Pd/C are indicated in the parentheses.
A l

8+ SeR%

Br
1.5 equiv 10% Pd/HP20: 6 h, 30%
10% Pd/C: 12h, 75%

Scheme 1. Ligand-free 10% Pd/HP20 or 10% Pd/C-catalyzed
hetero-Suzuki-Miyaura coupling.

N33P°4‘ 1 2H20

i-PrOH, 80 °C

-

TY—NEESKT DI LN TX (Scheme 1)% ¥,

AE], Be IR —FREH/T 20 Ll Pd/HP20 2 BIR L. EME TR U A—EBRIGICxT
LTEEEELTT I EEZHALNE Lz, AREIIRARNRES R LIIML., ARARY v—%238k L
LTWAD—FEDRBERRIETE D M0, Pd/C OREfEE L L CEELWVERAZHFEINS,

BIFASXHR: 1) Tetrahedron 2005, 61, 2217; 2) Chem. Eur. J. 2009, 15, 834; 3) Chem. Eur. J. 2007, 13, 5937; 4) Chem.
Commun. 2007, 5069.
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Chemoselective hydrogenation using heterogeneous palladium catalysts
supported on the synthetic zeolite

Tohru Takahashi*, Tomohiro Maegawa, Yasunari Monguchi, Hironao Sajiki
Laboratory of Organic Chemistry, Gifu Pharmaceutical University
5-6-1 Mitahora-higashi, Gifu 502-8585, Japan
yakuhin@gifu-pu.ac.jp

Chemoselective hydrogenation is one of the most important reactions in organic synthesis bearing a lot of
reducible functional groups within the molecule. It is however difficult to achieve the Pd/C-catalyzed
selective hydrogenation of unsaturated bond with nitro group intact. We expected that a zeolite-supported
heterogeneous palladium catalyst would produce a unique character on the basis of wide variety properties of
zeolite derivatives, such as surface area, pore size, polarity of the inside cavity, and so on. Herein, we report
a facile preparation of a heterogeneous palladium catalyst supported on a synthetic zeolite (molecular sieves
3A) and its application to the chemoselective hydrogenation of olefin, acetylene and azide functionalities in

the presence of a nitro group.

RENRTEY—REBBE BB THH /37 VU ARFBPICHIABEERE . BOBOBRICA
BOHTHRETEZZ LMD, B - BRIABRES THEIREZ DMREF TS0, FEihiET
RNy PV VIRIGICEBELSAAENR TS, LML, TOBWAEFEESHICK VL, BREE
REERET~OERIIRETH S, T TIHELIT, BOERF I THE 71T aA /IR 7
YU LEER L PAFib 2% L. BE0HHEICH KT 5 BREEBIRAERNE T RIS ORESLIZ AR
LT3, REM., MILE, BESODEPRLRIRLABRIATOELVHF2F7——T X (MS)
PHELTEZIET. BHEESRROEMBITESFETIFR T U0 LAREKE (PAMS) 2T~
SHRIZEF L, SEIXPIMS3A IZOWTHRET 3,

MS3A IZR L TRTF VT AN 0.5 BE%ERD LI ICHBE LB TV LDA Y ) —NLVIEK
I MS3A 25ML., TVIUBHEKTER T AMERLI-L A, BlEE/T VU LD MS3A I
B’EIND L L HITETHETL, BEKK 0.5%Pd/MS3A H34% 5 #L72(Scheme 1),
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Scheme 1. Preparation of Pd/MS catalyst

] HCHO
Molecular Sleies 3A (MS3A) MeOH / filtration
Pd(OAc), Ar, t, 6 days Y
AcOH

wash (MeOH, H,0)

dy G days) (" pamsia

AR VTR - FRICEROBAMEREL T T R4 REEXEMBITLL A X
YIONTRTN, RVNT—T )N, FFE \aF s, BiE= NI, FEE=FI NV, FEFE
7 URUN-Coz EDBLIZEETET, £FTITAT V., TAXUVROT Y FEOHRHBER
FICBITIND Z EBALMNE T,

VT PUC 2 filfit e U7-%E
BT CRBICT IV BICEHR
Ehb= o4 siEEa0E
FTEEERF L, A¥/—
PABEEKT 4—=boEK
Ta—)% 0.5%PdMS3A &
EHICERTEBLELZA,
=hoEERTTHII LT
W DIEDGEBIRBNKFE L
#L7=(Entry 1, Table 1), FfkIZ=
P EEStke REEOHER
BLEERMNLEER, = bk
KETTAY Y, TAFVED
7 Y FEEBRIRMICERMAKREL
TH—MEE LTHMNTH L
NTE&ET=,

0.5%Pd/MS3A MRT DX
) RERREBRRMEITEIFI 2 <
RNZ &b, FEAICHLEE
ThHY ., SEABRERIED—D
& LTIRIEWERB#HFEIN D,

Table 1. Chemoselective hydrogenation of nitro compounds

H, (balloon)
() 0,
Substrate 0.5% PA/MS3A (10 wi %) - Product
MeOH, rt, 24 h
Entry Substrate Product Yield
-"0H OH
1 90
O,N O,N
O\/ oL~
2 /O/Y m 95
ON o O,N
N, NH,
ey IS
O,N ON
Br Br
e IS
O,N O,N
NHCbz NHCbz
s J o o4
O,N O,N
CO,Bn CO,Bn
o AT SO A
O,N O,N
7 Ao, SN0, 68
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An Efficient Synthesis of Chiral Alcohols via Catalytic Hydrogen Reduction of Esters

Osamu Ogata*, Yasunori Ino, Wataru Kuriyama, Takaji Matsumoto
Corporate Research & Development Division, Takasago International Corporation
4-11,1-Chome,Nishi-Yawata,Hiratsuka City,Kanagawa,254-0073,Japan

e-mail: osamu_ogata@takasago.com

A ruthenium complex was found to catalyze hydrogen reduction of esters under mild and neutral conditions.
A variety of optically active esters possessing protected alcohols and amines at o-or B-position can be
reduced to the corresponding alcohols in excellent yield without loss of their optical purity or causing
undesirable side reactions. Hydrogen reduction can omit the violent quench step and extraction step, which

are necessary in conventional sodium borohydride or lithium aluminum hydride reduction.

BRI THMTHIAFAREZFIAL T RABAZEEL AT INVOERICRIIL TERD,
INSIEEEPBEOF INN—Y ELTEAINTVSN, IATFNHZEBTTL TESNSF
GNTINI—NDELRENKENFININ—VYD—DTH5. BHIATIOEIITIZIZ NaBH,
® LiAIH, ZAWLZRB/EOSEE R RRIEN—RVZEN, CNS5O0RGERKBAT—IT
115 R4 BRIKIES, BROMBOERERZEDBBERNH D, TEMIHEATZ2OMNHL VLOHH
RTH2. BE. FJUV—2FTIAMN)—DEXZRMO AN RZER O AORRNEENTS
D, RIS TZATIVBITMERTENE, BEYEZBRTEIRECPILWEE O %
REETES, TIT, BARINSOT7INI-INEERE, 55, KR, RBCARTSIL%H
BEL. TRAFIIOfERKERLEEAWZBITRIEORZBE L 7.

M asymmetric hydrogenation OH O OH
R OR' — R/*K/U\OR' R/'*\/\OH

o o0 asymmetric reductive amination NH, O NH,

R)j\/U\OR' ” R)*\/U\OR' R)*\/\OH
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£, BHKEEAENT R O HOKFIERGICBWTEREICEEETHZZ LIS, TAFIIDK
FIEANEBATERODIRN 21T, TOHER, BILRISIEET LA AEFEMNH DI
HIZH U THEREMET L TLES 7=,

apriz

o 0.5 mol% Cat., 10 mol% KO'Bu, |

. H, (5 MPa) .
H/U\OMe THF, 100°C, 16 h Y oH
X

X
loss of optical purity

HEFBEOETE, RIERNBEEDD VIR I > EMNEREE X, PHELHTK
BEITT 5T CHENCEB LR ZITo, TORE, RBHEEZEALFELEICEL TR
BRSNAFMEDMER LI THNOT N I—INAEEBRTE 2 (entry 1,2). FFED & 2 A EFHLD
TI)E KBEEZETHIATITRINENEL, ETOTEIBBREINELD, SE3E
EfDRVRIGR. R ORMNEZRETTH S,

Ph Ph H
0 1 mol% Cat., H, (5 MPa) \ILH N2 _LPh
o i o C i
* OMe  THF,80°C, 16h ¥y TOH - Cat AN
X X | H
h H2
“p BH,
entry Substrate Product Yield dee”
NHBoc NHBoc
- < OH
1 Ycone \I/\/ 94 <1
OBn OBn
2 2 : 95 <1
“Soo,Me | ~OH
NH, NH,
3 2 : N.R. -
OH OH
4 X : 30 6
“00,Me ~~_OH

References

1) H. Shimizu, I. Nagasaki, T. Saito, Tetrahedron, 2005, 61, 5405.

» Aee = (ee of substrate) — (ee of product)

2) M. Yamakawa, H. Ito, R. Noyori, J. Am. Chem. Soc. 2000, 122, 1466.
3) T. Ohkuma, M. Koizumi, K. Muiiiz, G. Hilt, C. Kabuto R. Noyori, J. Am. Chem. Soc. 2002, 124, 6508.
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Dihydroxylation of Olefins Using Dendritic Osmium Catalyst

Ken-ichi Fujita, Taku Ainoya,* Teruhisa Tsuchimoto, Hiroyuki Yasuda
National Institute of Advanced Industrial Science and Technology (AIST)
AIST Tsukuba Central 5, 1-1-1, Higashi, Tsukuba, Ibaraki, 305-8565, Japan
School of Science and Technology, Meiji University
Higashimita, Tama-ku, Kawasaki, 214-8571, Japan
k.fujita@aist.go.jp

A series of bis(ammonium bromide) core dendrimers was synthesized through the coupling of
N,N,N’,N 'tetramethylethylenediamine with poly(aryl ether) dendritic bromides in fair yields. The
corresponding dendritic osmium catalysts were applied to the catalytic dihydroxylation of olefins, which
proceeded smoothly. These dendritic osmium catalysts could be recycled without deactivation by
reprecipitation.

E, BRERRA X I U LAEORREICEY, L7420V FaFx i ERBIZBWTE
R Iy LAOBEHIIIHHE S, ORI, BRIALFRL 2SN, ThOIEIRY—RTHINYK
AR BV, —F R4 13, BBSBREHRMELT VR v—0a7MICEETHZ LI X
. TV RFY) > —IRIB R OMEEHEMETES. 617 F) v—oitRfRic Vo
DR, KEXEMBI SN L2BEALMIILE |, FZTESRIFEX T, BILA R I U AfEOR
BRI E LTTF Y FY=—25 8 L., AEEEOERSCEBILERIC X 20 Y 44 7 Vb ATRE2

Scheme 1 G O-CHs
mar Brr Brg
n=1-3 Gn n - o]
NN ( ) WA . O-CHs 0-CH,
ZANEIAN DMF A\ G1-'CH2'Q O-CH,
70°C, 15-17 h O-CHs G3 Q
98-100% 1Gn] P 5-cH
0-CHj, 'CHz'Q ° CH3
- 3
2 Gn  Solvent o <:} 0 Q
Ko0s0, Gn0OSO4" Gn ) 0-CHjs o
e e /N+ N«-\ G1 H,O G2:-CH, O-CH O-CHj;
Sclvent N—/1 G2 CH,CL-H,0 0 3 (, _O-CH
rt, 5h 2[Gn] G3 TO'uene—Hzo O-CHs3
O-CH,
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FRT VR v—BEBREARIVAELZHAZEL. ZAZ2AVWTA V74 DOV E FaFxlbR
BEIT-T=OTLUTICH®ET 5,

FHRFTV ) > —EHERA R I 7 AR 2[Gn] X Scheme 1 WA LT, £ DMF T
NNNN-F FFAFNTF LU ITIE Gn-Br (n=1-3) 2RIGSE., IIEERNICXHIGTET
YEZULEATT U RY=— 1[Gn] EFHRICER LI, KIZ 1[Gn) EARIVLBIY UV LE
RISZ®ZZLIZEY, a7HTAAURBICIVERELET Y FY) >—BERA R I 7 Al
2(Gn] ZRAM L=, RBAWEBEBRZRZDIX. 1[Gn] OFBBEEIIT 3 ARESHIR T LI
BRir3l-HThH3,

KIZHFHT > FY w—EHERA X I T Ll 2[Gn] OFHNRICHIT BETEM % HERTE LT,
Table 1 IZ/RL72&L S, TR M= FIN—KEGEEPTHERBEMAEL LT N-AFIALELERY V
N-ZF% ¥ F (NMO). 2[Gn] # 1mol%AV> trans-B-AFNVAF VLDV Fax W LRIEE21T>
T ZA, ThoitRb REF2MEREZRL, ARV Fax U eRISEBEITLE, &b
R THORISEREZBE L TKICET L, BREBIC L 2MEORINE BRA (V94 70) 28
FMLiL Z A, 2[G]] A FREIMNEVEDHIBIRERIIEH - 7225, 2[G3] XD Y ¥ 1 I iz
# 5 RISRE O/ &<, TV P = —O#RBRICHOCERRABID Y 31 7 L8 EREh
7.

Table 1 Table 2
2[Gn] (1 mol%) OH R R 2AG3 (1 mol%) HO  OH
NMO NMO H /
Ph/\/ Ph)Y — 2 CH CN_ Rs\v 1y R1
CH3CN-H,0 OH R* R 3CN-H,0 R R?
it it,0.5-3 h
G Yield / % (Time / h) Olefin  Yield/% Olefin  Yield/ %
n
st 2nd  3d O 94 PN~ 93 (87 %)
Gl 80(05) 97(2) 43(14) ,l\ 98 (922 91
/O s Ph ¢ )
G2 97(05) 97(1) 93(2 nCaHy7 80 PR 89 (89288
G3  93(0.5) 97(0.5) 96(0.7) e 4H9/\/"°4"‘9 89 Ph/ﬁ/ 87 (907 94°)

a2nd use. P 3rd use.

TZCREEL LT 2[G3] #AWVWT Table 2 IGRLEL I RBEADAF V740D Faxin
{CEREZ2{T212 & 25, BHEREA V74 THD trans-5-F 22 RVWEEEGRRISKTET
I3 RZELEDN, TRLADAE VT 4 Tk 05-1 h TRIEHSEITL. fIhOBSLINER
Ve FaxI N ERRoNdT Ehiahol, SHIZ Tablel & RERICEREICZ L Y filifEo Y &
AINERBTZETZA, Table 2 @ () PHIRLEL D ICHBICA R I U LBER YV AL I L E
h, AR OREMMENTRENT,

Reference
1) H. Hattori, K. Fujita, T. Muraki, A. Sakaba, Tetrahedron Lett., 48, 6817-6820 (2007).
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Development of the methodology for the stereoselective construction of bis-THF unit
and its application to synthesis of the bioactive natural product

Hiromichi Fujioka ", Tomohiro Oki "*, Kenji Nakahara ", Tatsuya Hayashi ", Yasuyuki Kita ?
DGraduate School of Pharmaceutical Scieneces, Osaka University
1-6, Yamadaoka, Suita, Osaka, 565-0871, Japan
ACollege of Pharmaceutical Sciences, Ritsumeikan University
1-1-1 Nojihigashi, Kusatsu, Shiga, 525-8577, Japan
fujioka@phs.osaka-u.ac.jp

A variery of bioactive natural products contain optically active bis-THF units. Therefore, several synthetic
methods were reported. However, most of them require many steps. In this study, we developed a synthetic
method to construct a cis/threo/trans bis-THF unit by double haloetherification reaction of diene acetonide.
This obtained cis/threo/trans bis-THF unit played as a chiral synthone for the consice asymmetric total
synthesis of carolin A.

ABEMDEICE FETIEREDBNICHET 2 FEORRIT, TEEFRICBVWTEE
R D DOEBRRPHBOREN DA LT REDOHIBIC L BB IEERT —~D—D2ThH D, Fi-,
AREMMEOZ BEEOARETRLER LIEAEREATHIENDL, T ORFHLE—EIC
WETIFELERTIET, IREOKELREHENTEE RS, TOXIRERT, YHEET
HINETR KBIEEMETAFEFES BAFEECoH e Ny VA U FRERE LTHWE,
MERRARSGTFANO =T ERIEEBEL TV Y, SEIFL I, ﬁ@%ﬁﬁf%%'@bé

7 M= VRICESA IR BRE T P S~ o
¥ % £ A THF B OSERM12HE * MeOH [ k% X @%2?
MeOH

HKEOBELY B LEARMET CHyON
21z, TORR, V2T .

A RiZ7Va— A EEFT sy _,,\/Oljg
WA A EEERESER L, 2 cis slective ™
DHFRN AN —FT NWALRER R ) BTEITL, Fil-2 2 DOREFRLE2F LT cis/threo/trans
54 FDE A THF BHEABINEISEIEBRMIZT L Ey FCALNEES BB LA, $7-.
REEZRRIG & L THEEESRAY Carolin A DRELERME~ELBE LIZOTRANT 5,

trans selective

oA =
| cis-trans bis-THF
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[E"2 THF BH#EEIEORS]
MR D 2 TR E&E TLFELR I(coll2PFs (5.0 equiv.)
. co .0 equiv.
Hr UL TE Mo FROEES A/?j;w MsOH (50 equi) WOV
- o 0

BRL., i BRISHHETRIET- e CHoCN
Teo ZTORER, BT T entrySO7 &
h > B3 ER I3 LT MeOH HE T Al AL
cis-trans (1) cis-cis (2) trans-trans (3)
“";“{Zg ;{ i";’fﬂa SEDE, ’E’”;fizo Ey R R Yeld(%) dr(1:2:3)
=] 1 Z cis/threo/trans D ] dio] @ T 5 0.7 oH
EA THF BB EONDEERMLE, 2 Me H % 6:5:2 W\g,fv\/
BEREE TILRE PO 2 IERHET 2 Ar H 74 ; ‘1‘ ‘1’
KIEZ2 TREOEMIRII L, 7 Ph Ph Comp!ex Mixture -
[Carolin A REFLE ]
AEERERIG E U HiERETEM O o o
KM Th 5 Carolin A DLEFH APt T gue oL omers T —=
o
gﬁ‘\-@ﬁﬁ L7, L - ) 5 — By OTBOPS
Carolin A IX7 7 VO FRMEREIZ Yoom  Swom — " Tow S
JE< 289 % Annona spinescens 7> PRsiamassioctive Sefin
DEEE - MERESRETE RN e ey~
OMOM  OMOM OH Q
=VEOEYHTH Y RV HiER Ph
-
EEEZTRTENMON TS
3 KB ® VERO
(KBcell EDsy=10" ug/mL)?, F7=, (EDso, pg/mL)  (EDso, ug/mi)
107 2x10°

trans/threo/trans % A4 7D ¥ X THF
BREELEEMEGETSHS
Squamocin (KBcell EDso=4 X 104 pg/mL) & 8 L T 4000 fEDHBEMEEZEF L TV RIENSL, F0D
EHEDOB I 72T TR HEFEMAEOBERD L bRKRFEWVEEH TH 5, RKILEMDEERITHOW
TIEREBREIN TR,

THF ‘B OSEREDBEVEFA L/OBIRW TR . THF BRERFLOXL—a VEFIA LK
SEBIRE RSB OEA, RET IV MUIZKS AV 7 4 U A Z B RIZ L ARIGEDOBEA LV 5 AR
BEEDE, RIFETo-, ZTOMHE, #1 6 LT CarolinA DRFLERLEER LT,

a) Human pharynegal carci cells.
b) Monkeyepithelioid rena! cells.

(51 A ci#k]
1) (a) Angew. Chem. Int. Ed., 2005, 44, 734. (b) Tetrahedron. 2008, 64, 4233.

2)A. Caveetal.,J. Nat. Prod., 1998, 61, 34.

- 163 —



2P-18

HRAN-ATR 7 7 A N—TO—THHikIc kS
ERXLFEERE O AOERICET 8

TVH— - FTTF4 X ()
OEaXRE LHESFE

The study of chemical reaction monitoring for active ingriedent by MIR-ATR fiber probe

Daisuke Sasakura*, Moriatsu Ueda
Bruker Optics K.K..
6-4,Taito 1-chome, Taito-ku , Tokyo, 110-0016, Japan
daisuke.sasakura@bruker-optics.jp

The mid Infrared spectrometry (MIR) is well known to use for organic structural study. Because, MIR
region is indicated to specific absorption indicated to organic substance. However, MIR was limited to
application to in the laboratory, but, process monitoring is need to the fiber probe measurement. In previous,
chalcogenide was fiber using at probe application, but, it was difficult to use for real process monitoring by
MIR . Because, chalcogenide is weak material. In recently, silver halide fiber was developed for this probe
application. And so, ATR (attenuated total refection) is available at such kind of probe application. This study
will be discussed to reaction monitoring under the using by MIR-ATR fiber probe.

HE, EESFREEETOLAR, KVEERRICROEBES. BLDUAIANY DD,
WHEOELIBY T TIZLPERTIEALRL, T34 EZF—NERSNDDH B, —A.
FH - S KEEZIBUDH ETHRIASETET., FREEYHOEGREEREELRBL.
HBIZIBEABREROBREEZBHNTHZETTE W=D, IEWIE - in-situ FHVRTRETH O, £
oo BN T 7 AN—TO—TIZLBERBIEHETH S0, SHEEREICEATIEREER
/O ENRETH S,

RESHIEORNTS, RIS KE (MIR;4000cm™-400cm™) ZHELEMOERIRI £ E1E
RBRL., ZORMIZEDT ARY MVIE, MBEHEONY -2 2RT720. HRENERL DTN,
ZDO—%. MIRIZ, BBILEHORIAER BIZFIEICHENH O, FiZ, FRIBERTOIERFTR
BIEIIREZ o7z F2. 77 AN—MEORKIBRESHH O, BENF D 1 HEDOHEIH
fEanTwAE, LNL. T, ATR ik(attenuated total refection)&. MIR (29 5 JL 885 051
ZHD.8NTA MBI EEZHARDOEZ T 7 AN—DRREIN. F 2 F1 BIEMNAREIZ/AR 57z,
12 ATR k139 > 7))L % & B #r O IRE(Internal refection element)#& SulZ 4k X B, Z DR REIZHE
fitL7=H > TN OEROBBIET 5720, BB LIRS, REHFORY -RMBZEDFEETT
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HEGICHETRETH D, HIOIEEHEEDTUB ) —2rIA R —ENSBANS. £

R OFRERETETMADZ I EZEAD L, BRNETIRZOMSRIINERETH D70,
ATR EDOFI ST K E W,

AMFETIE, EFTIVRIC PAC Zflifl & L. MeOH %t & L THVY/= Phenyl-acetic acid )7k %
& TSN (Scheme. 1) &R L. ZDOEZ S —OnHEME & IS EE RN 2o = O THIET 5,

H. H
& o c c:
N7 pac CH  paic CH
| H; | Ha
OH OH
2-Phenyl-ethanol Ethyl-benzene

Phenyl-acetic acid

Scheme.l  Phenyl-acetic acid VD 7K 415 7C 5 s

2313, Bruker Optics #8770+ 2 H
MIR 73 8% MATRIX-MF ZH W\ /=, 7 71
N—DEZE Im T, fiROKIGERRIZT
O—7 ZEEHAL . #lE3 50 ##EE 4om™,
FEE A5 16 [A]/1spectrum THEML 7. 13U
OIZ, EHREE - e D MeOH 1&g %
L. T ORI ZRRGET U7z T D5,
Fac Fig.1 ORRICEFERBICB W T RN
ISR ODIRETHERBETE .

Fig.1 F¢ SORICE
LLEDEENS, FRRIEZBHTSZ & g e up

T KISOIEHSIRETH S Z EAVRSI N/, aw i
ZTNEb &z, 2RUGEBIL . ,

1R 5 - AR - D = RTA N o!
7 FIVE Fig2 [ZRL7z. BHPITREITRL  vimetmsesns
TZERAZIZ. RFRIREBIZHE D ZEBR TE,

RISZBITES Z RN, ﬂj "

& ORILZEIFREIZ S L TT Oy b L, L o

ZlBEZ7Oy ML, THEH EITKGBE ol o
o AT 29715 7=, X[wav

Fig2 RIS - (LR K
=RICANRYT ML
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A& Ti-Claisen-Aldol domino 5t % V™5 =HGEA R PO

(B AEI)
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Construction of three consective asymmetric centers
utilizing Ti-Claisen-Aldol domino reaction

Yoshikazu Masuyama*, Syogo Nakazawa, Akihiro Tanaka, Ryohei Nagase, Yoo Tanabe
Department of Chemistry, School of Science and Technology, Kwansei Gakuin University
2-1 Gakuen Sanda 669-1337, Japan

tanabe@kwansei.ac.jp

Acyclic chiral synthons with consecutive asymmetric centers are one of the important synthetic targets. In
view of process chemistry, the utilization of readily available chiral sources is ideal for this objective.
Along with our long standing studies on Ti-Claisen condesations, we developed an efficient asymmetric
one-pot Ti-Claisen—Aldol domino reaction using acid chlorides, ketene silyl acetals, and chiral aldehydes to
afford B-keto esters possessing three consecutive asymmetric centers. The present method is performed
without any special use of chiral auxiliary and catalyst, therefore, will provide a new candidate for preparing
a useful acyclic chiral synthon.

AFBESGRXINVEERAV, EREFPLEFTHRI IV Pr2—RICERTHZ LR, 7
o R{LZERMICERTHD. BHFEETIE, = ATLEIRZAT N -B7 a0 ) FET® Ti-Claisen
WA PORBLELT, YTy UATEF—N (KSA) V3 Ti-Claisen #§& % NaOH fhifit
O, BHERRE Y OZBOFEEREL TV,

AE, TORMELT, KSA LB 1) FO Ti-Claisen f§&8%, THE&THS -7 b= 2T
DYIYNT)T— b HEMTEI LEL, XEBETATE FEERSHZ 7 Ry FOTHE
Ti-Claisen-Aldol domino /i-ZBa% L7-.

CHO
Qs TiCl4(1.5eq.) Bu;N (1.4 eq.) OB (1.2eq)
e 4\, D T deq. n -Zeq.
cocl + \%\ OEt - - -
1 CHCly, 0-5°C,05h 0-5°C,2.0h
(1.5 eq.) 0- 5°C, 15h
OH O OH O QH O OH O
\‘/\)‘><cozst Mcoza Mcoﬁ Mcozst
OBn é OBn OBn OBn =
(4R,5R.6S) (45,58,6S) (4S,5R,6S) (4R,5S,65)
95 : 5 : trace : trace
4,5-syn 4,5-syn 4,5-anti 4,5-anti
5,6-anti 5,6-syn 5,6-anti 5,6-syn
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Fhbb, (9 HUEBRKE-IZ (9 TS=VvEXRTLTE FEAW, eI DS EREED S b,
4,5-syn-5,6-anti-E D H VBB MAEEROICAEFFEHTH LI L > THELBNS.

RS.__CHO oH O
RE__A COXR*
BusN (1.4 eq.) OBn (1.2eq.) H
o * > » BnO R'R? R®
.5° -5°C
R \/U\ 0-5°C,05h 0-57C.2h 8 examples, 73 - 94%
cl ] (4R,5R) : (4S,55)
TiCly(1.5eq.) =82:18->95:5
+
OTMS I CH,Cl, RS. _CHO OH O
R2 , 0-5°C-m,15h Y REA COXR?
Z “XR EtsN (1.4 eq.) HNBoc (1.2eq.) Y
R? " 3 > BocNH R'R2 R?
(1.5 eq.) 0-5°C,0.5h 0-5°C, 2h

8 examples, 59 - 80%
(4R,5R) : (4S,5S)

=85:15->95:5
MAERBICET A2 HERICHBBIILITO®EY ThHD.
i X=0orN
R CO,Me =
\)RS<R2
l TiCls-amines
RS cho
oTiCI OH O
RA___coMe l R‘Mcozm
R' R? RX R® R'R?
Z-enolates (4R,5R,6S)

k small syn-pentane repulsion

COFEZAFERSRIEFEET LT E FEAY, 3ERRAFPLERT B-7F P AT LVER
IR - BMEBROICEON DI RABEROFETHY, FRLFERKF TN ProF ot
BEREL LTINS, BE, BonX TN -7 P AT LVOREETIZL 5 4 EREREF
FLERATEEBRELT AT LVER~DRAZRETTHS.

OH O OH OH
RA. A CO,Me Stereoselective reduction RA* A * CO,Me
H — e
RX R R'R? RX R R'R?

1) Misaki, T.; Nagase, R.; Matsumoto, K.; Tanabe, Y. J Am. Chem. Soc. 2005, 127, 2854. 2) lida, A,
Nakazawa, S.; Okabayashi, T.; Horii, A.; Misaki, T.; Tanabe, Y.Org. Lett. 2006, 8, 5215. 3) lida, A.; Takai,
K.; Okabayashi, T.; Misaki, T.; Tanabe, Y. Chem. Commun. 2008, 3171. 4) lida, A.; Osada, J.; Nagase, R.;
Misaki, T.; Tanabe, Y. Org. Lett. 2007, 9, 1859.
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Ti-Claisen fESIC X BHRNVI ML, =/ — I L,

SAR—BHWY v 7Y 7L BN =B op- R 2T LA RE

(B KET)
O#if &, MEFHFX, LHARF, HI B

Stereocomplementary preparation for o,B-trisubstituted (E)- and (Z)-o,8-unsaturated esters utilizing highly
stereoselective enol tosylations of a-formylesters followed by cross couplings

Hiroshi Nishikado,* Hidefumi Nakatsuji, Kanako Ueno, Yoo Tanabe
Department of Chemistry, School of Science and Technology, Kwansei Gakuin University
2-1 Gakuen Sanda 669-1337, Japan

tanabe@kwansei.ac.jp

(B)- and (2)-stereocomplementary preparative method for a,B-disubsituted o,B-unsaturated esters
is performed via three general and robust reaction sequences; () Ti-Claisen condensation
(formylation) of esters to give a-formylesters (12 examples, 60-99%), (i) (B)- and
(2-stereocomplementary enol tosylation using TsCl- AV methylimidazole (NMD-EtsN and LiOH (24
examples, 82-99%), and stereo retentive Suzuki-Miyaura cross coupling (16 examples, 64-96%).

B BL® (D) ZEBH op FAMTATVIIERARE, ERCABEMTAMICEEENIE
EREMFEFTHD. UHEETIIBEL, B-7 P AT NVORETHEN, (B)- BLT (9 %
RE) ) — v b o, BSRE - BEMERED v 7Y U IIRISICE D BB ap-FBEMTRT
LNEAREBRELTVWAS D 4E, o sVINZAFAREEL TS, BRI/ —L L
b, B BR-BHILERED v 7V VITRIEZITRD op- BB (B BELY (Do p-FEFITRT
NOEREMRE L. FFERXT o X LEICERRFETHY, BEEEK - KARAYERE~DILH
BEIFEINS.

2N

NMe 3
TsCl, \—/ ,EN OTs Rl R3B(OH), K ]!

» R( , x>

R'SCO,R? COR®  cat Pd COR?
+ —_— OHCYCOZRZ
1 2
HCO.Me Ti-Claisen R TsCl N 'NMe OTs R3
Condensation » \=/ , LiOH 3
S/Cosz RB(OH), KKCOZR2
> —_—
1

1
cat. Pd R
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1. Ti-Claisen $&ICL MBI R TIEXBAFLZRND a- RIS IATILDER

BN INTZRATIVIFEBER L, EXNREMEFTHS. €3k, NaOEt ®° NaH EEZHV3
FERH DN, FISERZ L, BE—HH - BREICXRT . YHRETIE, RZEH TiClaisen BiE
AEHETTHE V. ZORELLT, 4E, HCO:Me & Bfic 27 LED a-FVINTAFLOE
RERELE Y. KFiEE, & TiCly (2.0 equiv) - EtN (24 equiv) O

2
e cq  HCOMe + R““co,R? . H/”\rcozR
" ﬂxﬁ‘b\_'é‘a"%, %ébﬁ“?’ﬂaﬂf 20 eguin) (1.0 equiv) / CH,Cl, (or toluene) R
BRTHERRET, PRENLE 0-5°C, 1hand20-25°C, 1h
I CRICHEITTS. 12 examples; 54 - 99%

RETNVENME BIZE, ARE, FEE) 2~ToRBEROBREL LTHLH/FETE S,
2. a-RIVENIRTINOEIGHEEHT/ =)L 2L

WHFEE TIIBEICRERES B-7 b= X T LV D(E)-, (D) MBERER ) —1 bk BE LTS Y,
AHESY otV INTRFVICERT

BIlicky, aflicBBRELETHT o sy (Zeam- - QTe

~_R'
- 4= - H
/=N YT — bOERET RS0 / Toluene, 0-5°C, 1 h CO,R?
RV INERAT M TsCl= N A FA | H_COR* —] 12 examples; 66 - 96%
1 TsCl (1.2 equiv) - NMI (1.2 equiv) -
IV —n (NMD-EtsN Z/Ef&# R LIOH (1.2 equiv) R ors
3L, & (B BREIZ, TsCl—NMI / Toluene, 0-5°C, 1 h H)ﬁjcozR
—r Y R
—LiOH 2{EA &€ 3 L& (2 &RHY 12 examples; 85 - 99%

IZ, /)= FIMERETTS.

3 BT/ —INbLS—rOBA—EHIERRHY TYLY
Bonl= ) — Vb F— NI LTHRA-BERV TV U7 %2T0L 25, MEEZERBRLIEEE,

R TRISSET L. T72bb, R®B(CH) (1.5 eq.), Na,CO5 (3.0 eq.), "3
g& # a,B—E& (B BLO (Z' S COsz Pd(OAc); (0.05 eq.), PCy; (0.1 eq.) _ I\‘ﬂCC)sz

— ~ 1 1
awp-FEAMZR 7 VERLERR R o / DMF, reflux, 2 h R ®a@
BUCERT D ENTESD. Ao 14 examples; 64 -97%

A=V BN/ AN F o d N

BB Tia AL IMEICEL, FREABRLEBRLZ VALV () 230 OB BEBKIZEH -

L¥ET.

1) Nakatsuji, H.; Ueno, K.; Misaki, T.; Tanabe, Y. Org. Lett. 2008, 10,2131. Selected as SYNFACTS

2) (a) Misaki, T.; Nagase, R.; Matsumoto, K.; Tanabe, Y. J. Am. Chem. Soc. 2005, 127, 2854. (b) lida, A.;
Nakazawa, S.; Okabayashi, T.; Horii, A.; Misaki, T.; Tanabe, Y. Org. Lett. 2006, 8, 5215..

3) (a) Tanabe, Y. Bull. Chem. Soc. Jpn. 1989, 62, 1917. (b) Yoshida, Y.; Hayashi, R.; Sumihara, H.;
Tanabe, Y. Tetrahedron Lett. 1997, 38, 8727. = DF#&iL Ti-a- I AALICE L—BIO AR L T
V% [PhCH,CH,COMe (~50%)]. ZAUZEE~, AFHEIE, BEITRISHE « INR - BEHL big
BltkE L.
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Carbon Nanofiber-Supported Rhodium Nanoparticles
as Efficient Catalyst for Arene Hydrogenation

Yukihiro Motoyama*, Mikihiro Takasaki, Hideo Nagashima
Institute for Materials Chemistry and Engineering,
Graduate School of Engineering Sciences, Kyushu University
Kasuga, Fukuoka 816-8580, Japan
motoyama@cm.kyushu-u.ac.jp

Rhodium nanoparticles supported on three types of carbon nanofibers (platelet: CNF-P, tubular: CNF-T,
herringbone: CNF-H) are synthesized by pyrolysis of Rhy(CO);; in the presence of CNFs, and used as
hydrogenation catalysts. Nano-sized rhodium particles dispersed on platelet- and tubular-type CNFs
(Rh/CNF-P and Rh/CNF-T) showed high catalytic activity towards arene hydrogenation, and Rh/CNF-T
efficiently catalyzed the selective reduction of aromatic groups in the hydrogenation of aromatic compounds

containing epoxy to the corresponding aliphatic cyclic compounds with epoxy group remaining intact.

EERCEHORAFRURISIE. EELOBEEMEIOGRPBETHS 7 a~H U HHEE
FHEENHIZERTED Z LMD, EREORRLTIRHRA S —VICBWTHLEERRIETH S,
—RIZFEHRLAHORARLIL, BREMEEFTIEEEKICESBRT. KM Ru, Pd,
Ni RIFE2OBESEEFTY—RAELAVLNIN, BiR - BED D VITEM - EEMEFGELEL
THZLENBE, -, ERBOBHLERICH D ESLLERMODBE, EHITE~TeERE
EE2ATHEEFRIEEDORIETIE, KFLFBIZLIBERDOBEISBEERE LTET LN,

BECE 41T, OMOABESEEEL SRR TG L L, REBEEEORE S RFET /&
HE (CNF) Z$BEICAVWR Z LT, BEMIOBHAMEZETIKELALT =0 L, RFVTL
ROWNCAET ) BFREDOBRRBICRIIL TS Y, SE., Fx IHHIC ONF a0 LG R
FAREE (Rh/CNF) OERRICARTNT B L3EiC, ZHOoRTRX P EEFTHHFERILEMDOFBTRE
REPKFLRIE L 2D L # RH LD TRET 3,

oY LB ONF (RW/CNF) i, IR (ONF-T), MR CNFs R?‘:CO)” weh Y RwenFs
(CNFH) . TARBUE (ONF-P) 0> 3 RO B2 HHER AT 5 reflux, 12 h
CNF @ kv o REEHRIZ Rh, (CO) \, % 0 2. T 12 RREI N BGE 5T Rh/CNF-P (0.8 wt%; d,, = 2.8 nm)

24 ) — . a Rh/CNF-T (0.2 Wt%; d,, = 3.8 nm
L7k, Moo= T WV THE L. BET&EE Rh/CNF-H ((0,4 Wt%: daa: =38 nm))
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LTERK LT, BNz Rh 7 /R FOBEFERLR O TR FBOMITAV ONF ORBETERD
DD, WVThOBEL ONF REICESBUCHEFEIN TS Z & A3 ICP-MS 72 & TVNZ TEM fEHF TH S

heigol,

P, B 5N 3D Rh/ONF OFFBRARLRGIZEBIT S
BREEEIZ DWW T, RUBVEEBICAVWTRIELE, 208
R. ONF @BEIC L AEEOBRERENBRR SN, T2bb, ()
Rh/CNF-H IZTEMEME K RUEAT & A EHEITH T, Rh/CNF-P T catalyst
X TOF 25 120 FREET&H > 7= DIZxF L, Rh/CNF-T {X TOF 2% 1000 Rh/CNF-H

Ha (1 or 4 atm)

Rh cat. O

conditions TOF?

Rh/CNF-P

EBAOEVEEEEE R L, ChoORERE,D, Rh/CONF-T  RyCNF-T
i Park IV CHhECREEOELL LTHEXhTWS  RWCNF-T

Rh/ALO(OH) filfif 2 2B <HEMRERLTWABZEBHALMNE 2o
72o X HIZ Rh/CNF-P 72 5 TMNZ Rh/CNF-T XA E <. 5 @

RWAIO(OH)® hexane, rt, 1atm 200
RWAIO(OH)® neat, 75°C, 4 atm 1250

hexane, rt, 1 atm -
hexane, rt, 1 atm 120
hexane, rt, 1 atm 1060
neat, 75°C, 4 atm 7750

DBVELEBFERICBVWTHESHOET., 2btice vy ank

Bh~D Y —F o Zi3@Rl Eh iz,
S EERE L= Rh/CONF-T i34 =R E%2F
T HEEFEICEVDARILESIZBN T, BWFE

2 mol(benzene)/mol(Rh)+h. ® Ref. 2

H, (10 atm)

Rh/CNF-T (S/C = 2600)

substrate

BRIRMEERTZ L 2R L, ARICTT L dic, (0.5mmolscale)

WTFhOEREZRAWEREETLRF U EOBRR
IR I T FEROKFLIBRICHEST
T3, FIR NI Y o IONT—FTNDOAFILTIE
KFBIERRIC L DBIERDBELDZ L2<, LA
bRFFEEEEACEREETHOARFPLOTE L
FREZIT, REMBLE LTI 70~ FUNAFALY
YOOI —TAREENIH/OLNDG, /-, Rk
RIIERBRELFTIEHICITMEEELZRI 2
WHDD, 753 VREFTHZIALTIATI VU
— T NVOBRBAFCRISICHERATETH Y, BIE
BOEELBZ LR ERBMICAM L T HKEL
ERB/OND, FEMILERRFIIERS,

References:

product
hexane

i, 12h

Do (700

(>99%)

0 (>99%)

Dy T 7

(>99%)

(>99%:; >99% ee)

o<1 o1
0 0]
O/\/(:QQ%) C0((:99%)

o

(0]

(>99% [24 h] ; cisftrans = 74:26)

(1) a) Motoyama, Y.; Takasaki, M.; Higashi, K.; Yoon, S.-H.; Mochida, I.; Nagashima, H. Chem. Lett.
2006, 35, 876. (b) Takasaki, M.; Motoyama, Y.; Higashi, K.; Yoon, S.-H.; Mochida, I.; Nagashima, H.
Chem. Asian J. 2007, 2, 1524. (c) Takasaki, M.; Motoyama, Y.; Yoon, S.-H.; Mochida, I.; Nagashima,
H. J. Org. Chem. 2007, 72, 10291. (d) Takasaki, M.; Motoyama, Y.; Higashi, K.; Yoon, S.-H.;
Mochida, I.; Nagashima, H. Org. Lett. 2008, 10, 1601.

(2) Park, L S.; Kwon, M. S.; Kang, K. Y; Lee, J. S.; Park, J. Adv. Synth. Catal. 2007, 349, 2037.

— 161 —



2P-22

DPP-4 HEERZE I 2H A EY PO BHEOHENMERORR

(RE¥EMTRW CMCHHEL> S5 — HEHREAH
OmAif - KB - NERERE - MR RER -
(R BARREIERN EERSWER) SMEEZ

Process Development of Novel Pyridine Derivatives for DPP-4 Inhibitors

Satoshi Matsumura,* Hideya Mizufune, Takahiro Konishi, Misayo Sera, Hiroyuki Tawada
Chemical Development Laboratories, CMC Center, Takeda Pharmaceutical Company Limited,
2-17-85, Juso-honmachi, Yodogawa-ku, Osaka, 532-8686, Japan
Matsumura_Satoshi@takeda.co.jp

An efficient and environmentally friendly process to DPP-4 inhibitor 8 has been achieved,
employing multi-component reaction (MCR) for the dihydropyridine intermediate and effective
isolation of the hydrophilic API. Furthermore, extensive studies on the MCR have provided
various unsymmetrical 3-cyanodihydropyridines bearing bulky substituents at their 2-positions.

SEIBLZE. YHIIBVLWTHREHLADEL TRIRIN/Z DPP4HEX 8 0EE /O
TAMBIIBNT, 4 RARKIZEZ2PEROBY DD REEEE, VI EORE, B
RELEZ2EME L -FEBERIREZERETS. DRLHOREFANNZEEEOREIZRKR
Wiz, £/, APVEROBU P CRBERBIZOWTHEMICRFAL. 2 HIZEEVWER
BHEzET2EMKE -7 /P RoBU D LahzE. BBRAMDEEICAR AR,
FRMCRZOBREIZRNILZDOTHRET 5,

1. FEMET O X DN

LEMSIIBKEDTI JREANARFIUNEEZHEHEDIEMBIBREVS O THY,
DNERVELRBREAZETIEVS CREMETLIZENEEERS, 8DPHHAETH S
PEROEYDC4DRIEBEBETOARRER. =MLV 2&Ep-FIVTIVTERNS —
B3IANHWERE 3-TI/)J7abEBAFIVERKEZES 2BEBARETH-Z R,
KOBEELREREZEHRBRLRHALZER. 2. TEMBEAFIN, p-b U7 LVFE R, BiE
TEZULDARGZE, A9 /) —I/ VI VEABBEPTRIEIEDETT, BHET
L24NERAPDENETHOND L ERIL =,

MeMe
Me~_Me Me—Q—CHO . Mo N H
g MeO Me. N
O.

Piperidine, AcOH X Me fo) MeO. L oN
CN o] M
CN toluene Me MeOH

2 3 57% 4
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WA O EEZETDEETY) —K T ORIEERTOERIETIZ, BAREOE W T 7&
BEF 2010, FRIE6 DT I /) E%Z Boc ETHRBL THEE, MAkSE - BREL
B, 2IREZLELELE., JTOCAHEOHER. /Y/EU“‘swﬁmmﬁwﬂﬁ&
B) ZHEEERGETTMAKSHEL, TORKBESYNS 71 ZEZKEIED I EITEDIL,
IREOEHRSNICHERFENTEE RS,

-@-cno
Me<_Me Me_Me OMe
o MeCN/ NaOMe o. ACQNH4 2N- HN03
OMe DMSO / Anisole CN MeOH- MePh
1 82% 2 96%
Me<_-Me
1) Hz / Raney Ni / DMAC Me | Na 1) 2N-NaOH/ EtOH Me
- y COOH
2) AcOEt .Exfrachon MeO 2~ NHz 3) Recryslalhzahon HO
3) Crystallization from H,0 / EtCH
with HCl (o) (1:10)
00% - 2HCI 88% Hzo /EtOH (1 10)

6 Me umarate

24 RIBICEBDIENKHI-Z T /P ROV D LAY OB AREDRRE

ZR5 R MCR) 3EBD THREDEWERIETHSDOT, 22EFMITIALTIAb
= J )= ZAMN)—OGBENSBHIEHERVOTWVWS, SERERLIE. fiRD 4 Ko
RIBIZEZ2PEROBY DO BEBERIBIZONT, 2 OBHRER) & 6,54 ffoB#HRE
(R, R, ROYDEBRICEB L THMICRFAL., ERVWEBRER' ZHETIHEMKI-> T/
EROEBUD > V) ZEBIRONDOEEICERATRER,. FHHA MCR ZOBRRITHRIIL = (X
2) o

H
R&A_N._R!
Rj\/CN + sz\/R3 + R-CHO + NH0Ac — 3jl;/\l[ @)
I 0 " R R CN

BRER IZDOVWTIR., 2BERTZIVFNESCRRT IV FIVE, ébu;t7:c._)l/§¢l:7
TZVE, -FIONELERAETH -2, BHRE R'IEZES. RRIFI/MEVAEMN 1
DRBRENXMELE, £/, ZATFERIIDIZDOVWTI. HEK. ATOBRBEEK. ﬂEm‘j
BT7NVTeE RNBEIRETH 7. FhOFHAAD EL TR, Y¥FITXAF N oMz, 1k
BMIDE I TzZNTEIEHLIBLIVCIM ERGEL., GRBIRMNADENERTILEYD
1002527~ (3). aH,. AMCRRIEBFBROREFHET THRERTEONIZEITTSZ

EERHLTWS,

Me O 1 | |
Oy R NH,OAc MeO CN
MeO + R—CHO + T —_— R (3)
CN  MeOH/MePh MeO 1
MeO

9 8~71%yield  R'=iPr, iBuy, t-Bu, CHEt,, Cy, Ph
R*=p-Tol, Cy, iPr
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General, robust, and stereocomplementary preparation of B-ketoester enol phosphates using
(RO);POCI-N-methylimidazole agents and its application to the stereoretentive synthesis of
(E)- or (2)- a,B-unsaturated esters

Hiroshi Hori,* Mami Morimoto, Hidefumi Nakatsuji, Yoo Tanabe
Department of Chemistry, School of Science and Technology, Kwansei Gakuin University
2-1 Gakuen Sanda 669-1337, Japan

tanabe@kwansei.ac.jp

We have developed a general, robust, and stereocomplemantary preparation of B-ketoester enol phosphates
promoted by N-methylimidazole (NMI), which effectively activated phosphoryl chlorides. The present reaction
proceeded through a key reactive phosphonium ammonium intermediate, which was formed between NMI and
phosphoryl! chlorides. Enol phosphates has several advantages over the related enol sulfonates with regard to the
stability and easy handling. We now investigate the preparation of (E)- and (Z)-o,B-unsaturated esters using

stereoretentive cross-couplings utilizing (E)- and (Z)- stereofixed these o,B-unsaturated esters.

N-AFNAIFEY =)L NMI) 2V vBEZa Y FOFEMEERIE LTHWS B-7 b AT VDR
SMEMTEHT ) —VERRAFR Y WERIGZRRE L. ZOFEORKHRIE, NMI LU BIal R
BEERAR=T ATV E= Y LFREEZER L, DOEEZEITRIEN (B) BT )&
MAEBRMICEITTE L ThD. Bbhi-rz ) — VAR 72— MIRETEROVHEWESTHY,
ERIaRHy TV TEFRT D (BE) (2o, BPREAFIZRATNVOER~NERTE 3.

1. (RO),POCI- NMI REFIZRBLS -7 T XTI OBIAEHENRHRR KR Y LERD
YHFZEE TIXBEIC TsCl- NMI RUEHI 2 AV D (B)-, (D)-ALEFEHT /) — b EREB X

VHEEY v 7Y v 7 ~0FIBAE®EL TV D, Zhid, TsCl & NMI BSER y gN/.\C,:M
@ B e
L, AVKR=T LT e AEERTRE 2 ERE, SN ETT 5. 4H, o \=/

FIERIC (RORPOCI IZ NMI ERIL, BTEMARR K= AT E=y Athf]  sufonumuammonium
EFRTHEERHEL, ZhERATS B-7 b= AT L OEGHEN Ro\ﬁ AT
T ) —NVERARY VLR EZRRE L. ZOMRKER, HEL LT, NMI-EgNor RO”

—N“®"NMe
\—/
Pr,NH Z V3 L & (E)- BIREY (Method A) {2, NMI-EtN {2 LiCl Z%M4 3 vhosvmgg eg;;tmeonium
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L@ (2)- BIRHY (Method B) \ZIRIGHHEITTH. TsCI-NMIETIE, BEETH -7 aficBRESL
FTHEER vl Ph B Cl RFEFETHREICHLBEATEDRABPKRERHETHD. 2B,
ANKR= G AT E= T ARKAKR= Y AT = AHEEFRIE, 45 C @ 'HNMR HJIED>
LEFINS.

(o]
(EtO),POCI or (PhO),POCI, Olg (OEt), Ol‘; (OPh),
NMI, Et3N or 'ProNH AR 14 examples; 71 - 98% TAN_R? 14 examples; 68 - 98%
— R , |(E/Z=9814~>9911) or R , |(Erz=42158~>9011)
Method A 1 CH,CN or DMA COsR CO,R
1 cor 0-5°,1h
Rilu\r 2 9 9
R? (Et0),POCI or (PhO),POCI, OP(OEt), OP(OPh),
| Method Bl NMI, Et;N, LiCl 5 |15 examples; 76 - 98% , |15 examples; 84 -99%
- RN COR (E1Z=11>99) R COR (E1Z=11>99)
1 THF or Toluene R2 R?

0-5°C,1h

R N

|

12 > | —
—_—
—

5.

- 'l:_k.‘
————
—

_

!
e
r

¥ o=
!

-E
w——t
= =

2. SBEHIDRDYTULTERNS (D, (D-o, B-FRANT R TFIER
Bohic (B BET® @=/)—NAVFERT7 Oﬁ(opmz PhB(OH),, PCly(dppb), K;CO;

Ac
— ML, IFERE IRy Y T —— )\/cone T2propanol e ah AN COMe
LT, HxD B, B-ZEH#E (E), (D), B-FEaF0

T A ?lvv\%?ﬁﬁfﬁﬁ'@% 6 . WJ i&i, ﬁ%* - g Ol"'(OPh)z PRB(OH),. PECh{dppt), KiCOs Ar
A7V (Scheme 1) i%, HEDL I A, N 1 2-Propancl, el 3h )ﬁc o e
RIG&MR L OEERIRIZH I8, 7 ) —VE%E COMe (Scheme Iy

HATED. ELITEE, EBEENTWS Fe fil
Wl w7V Y (Scheme 2) iTEH—KHER< Og(mz)z R®MgBr , Fe(acac)s
TAFVENEATES. ZOFEE, ERMT A COoMe /THF 20--15C°05h

R2
RN COMe

BRER, SEH (B) BLD (D)-o, BTz 12 examples; 71 - 98%
= il TA pr < 9 )
TNEOT ot ZEFREKE LTH/FTE S. oROR g Fetacad ,,Rl\
R’ \co e ITHF,0 -5°C, 1 h R CoMe
2
References (Scheme 2) 12 examples;76 - 93%

(1) Nakatuji, H.; Ueno K.; Misaki T.; Tanabe Y. Org.
Lett. 2008, 10, 2131. Selected as SYNFACTS.
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Development of very mild and highly selective deprotection method of methylene acetals

Hiromichi Fujioka, Kento Senami*, Ozora Kubo, Yutaka Minamitsuji, Tomohiro Maegawa
Graduate School of Pharmaceutical Sciences, Osaka University
1-6, Yamadaoka, Suita, Osaka, 565-0871, Japan
fujioka@phs.osaka-u.ac.jp

Methylene acetal is known as a stable protective group of 1,2- or 1,3-diols. Then, its deprotection requires
strong acid conditions. We have developed a new deprotection method of methylene acetals in combination
with TMSOTT and 2,2’-bipyridyl, which proceeds under mild conditions. Moreover, the present method can

convert methylene acetals to various protected 1,2-diols by using different work-up conditions.

AFVLrTEEZ—ME12-R 13-V —NVOFEELRERREEL LTHLNTWER, TOM]
RABIZIIBCL AR E DB EMESME VELELTIDRAATEIREICHBRESH V. BRILFICE
FABBAOLFAIZH TV RENTVARY, FETRLIIAF LY T I — V2B EET CK
RHETHZLNTENE, IVFRARRBEL LTHATE L E X, FEBRSBEORRICES
L7z,

B4 IURTICAKBEDOT S —L

BREBETHD THP =— T LR Ro o/ Emﬁwmwimiwif HO o
MOM = —FNWZ YN BNY 75— RO pyridine derivatives Al R
MY PUBFHEEERESESD L A

. R : acid labile groups
Yoy AEPREEEER L. K Scheme 1
KAKTOMARDAEIZE O BEMREBETT
RRBENEITTIZLERHBLTWS TMSOTforTESOTf—ﬂ— oH OH
(Scheme 1), PZZ Tz DMAERHAL, o~ I R
SERA ATV TS —AEFEHEE | o N NT  |stKCOaq  OH
BB EET CRRET S LIcEHL CHCly R
fo EBIC, ROBAWEEABETTA R acd labie groups MeOH T on
FLLTEI—LOBREEE A —1D Scheme 2 R

BROLEEELZRBRICETESE, 4
RIFBEZEV DT HIEHFELZERE LI-OTHET S (Scheme 2) .

— 166 —



(A —N~DBRBRE] ZhETOHRELELICAF LI TEY—NLVOBRFRECEL-V YV
MY 75— e DUREEDHAESHOEREXBRE LT L Z A TESOTS & 2,2°-bipyridyl Z#H %
BOEDZETHRAIL Y DU AEPEEEZAERT D 2 ENTELR, VL TKERAVTIIK
FREToT L ZABREBETHE VA — NV L —
FDOKERED TES ETHRESNIZE /) VY NMED 0\ ;ﬁ?ﬁgﬁdw AN HCI OH
BEWIBOLE, TIT, VIR 75— b e AP g o morr RV
TMSOTf IZE X, MR T TREYT S T & TR o~ 07\ 0\ A~
KR VAN E BRI (Scheme 3) . K WO ° Tro\(v)J\/o /?\/lo

, ° 7 . Ph

ZMEIXBRICREE R triphenylmethyl (Tr) 2% &$ 5 839, - 8691 84%
ERIZBWTHAF LTI —ALDAHREERY Scheme 3
WCRREFETH 5,

[V INT—FN~DEHR] KEAVWEMKSBOBIZCA—NVEE) Y NEDRED
BEONTZ D, EREFINCE ) D INKOAZRBIRMICB L HFEERMTL-ER, UL
FU 75— MITESOTf Z AW THHEE 2R L%k, BEMEET CNASELZITH Z & T—
HOKBEEDHH TES R#shi-E /) v 0 TESOTI OH
Y AR RIRE, BERRAICES Z LI o 22-bipyidyl _ sat Ka00s 2.
B U7= (Scheme 4), 1 BkBEED B AR R CH,Cl;,0°C orr.t. Et,0, r.t. R

BREICS ) pEsnaprBon. | T OO\’/\O o L e
7 9 °

2MKBRER V) VLS h £z e

OTES

EBNLRhoT, T, ARIETH Tr 90% 0% 81% 92%
LBz £E%2 ) T LK EHEITLE, Scheme 4

[MOM =—F NV ~DFE#] v U=y EPHEEIC MeOH 2{EASE R LRFETA—LD2
IRKBEEE D B DML B IRIREIIZ MOM E CREINT-ERME B S Z L B TE 7= (Scheme 5), &Fik
DI ML RAOMBEEREZ R L, 1 RKBEFETICEWT 2 RKEEEZ BROICRHE
FTRIENRTEE, ZOXDICTh TGS IMSOTH
EPEXDIETIBRRU2EAKBEDEED D 0’\O 2,2"-bipyridyl ~ MeOH
FATBTE BEIIDR S | RISAMELERTH \M’?k/ CH,Cly, 0°C OH
DT b, KEFXFEARFHRERY—1E LT Scheme 5
HEIhsd,

7

References :
1) T. W. Green, P. G. Wuts, Protective Groups in Organic Synthesis, 4th ed.
2) a) H. Fujioka, T. Okitsu, T. Ohnaka, Y. Sawama, O. Kubo, K. Okamoto, Y. Kita, Adv. Synth. Catal., 2007,
349, 636.
b) H. Fujioka, O. Kubo, K. Senami, Y. Minamitsuji, T. Maegawa, Chem. Commun. in press.
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Process Research on Synthesis of Two-Ring Heterocyclic DPP-4 Inhibitors using Transition
Metal-Catalyzed Cross-Coupling Reaction

Misayo Sera*, Makoto Yamashita, Yujiro Ono, Takashi Tabata, Eigo Muto, Takashi Ohuchi,
Kazuo Tsukamura, Hiroyuki Tawada
Chemical Development Laboratories, CMC Center, Takeda Pharmaceutical Company Limited,
2-17-85, Juso-honmachi, Yodogawa-ku, Osaka, 532-8686, Japan
Sera_Misayo@takeda.co.jp

The process research on DPP-4 inhibitors 1 and 2 has been conducted. After extensive studies on hetero
atoms introducing reactions, we have achieved the convenient synthetic method using palladium-catalyzed
cross-coupling reaction of bromoisoquinolone derivative 7 with fert-BuONa and cupper-catalyzed
cross-coupling reaction of bromoquinoline derivative 13 with diketopiperazine derivative 14. The
optimized reaction conditions have been successfully applied to their large scale syntheses.

SEFRLIE. YL THREGH LY E L TGRIREN/- DPP4 HEXK 1B LU 2P08ET Ot
AMEIZBNWT, 1VF/0°0F /) DDEIRBERBAROMAD, BRSEMEIOZN
T RS ERAWEBERFHIVRS T FERS D CRBOBAZRFH LTS, TEHHEE
DBREICRHIUIZ, ERERTE. 70Rhy TV IIRIBDAT—NVT v TBXTEFEE 1, 2 OH
EEREICDOWTHMIZRFLZDOTHRET 5.

LPdft 0 ZA Wy T D VREZE#ETELAVF /0P 1 OTEMNEEEDORE
BIRBEBETOARETIR, 1) BRERVEMTABRAFVRNETHS L, 2) h7L0x b
BHELREEITEI L, 3) REEXOBRERELZTIRTHSA L, REOBMEREZRATW:. Z
T, LENEEEOREIZHEZ>TIE. 2HMIZRT I ) AFNEANOEERNBEREEZ NS Y
T EEEL, 6 MIETINIFIHIIERAGLREREZET 51 VF /) O hEkOEEN
BRIEDHEV EBRREFHEAHENEETHD EEX -,

4-TO0F 7 ¥ I)IVEIEKY 3 O Friedel-Crafts SIZE > THSND 4-TOFE2XR SN EREE
B4 2L, 6 D TFHRBRRBICE>T2HMIZIT /&, 6 MICTOTEEZETZTY
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F/)OUEHK T EZHELE. 712D0WT, Buchwald, Hartwig SIZEVBEZINTVHSE 7 U—I)LN
FARETINAFI REDPAfBE I O Iy 7)) D VRGP A RE LR, tert-T FF 2 F
MU LEEEE/NT DL, BINAP 2T 5ZET, HREL tert-T bF I EMNFEASINSZ 8
ERRTEDLILEEZRHLE 0D T ) BHEIR—Zy T IITK B EAKFETITEDTI /A
FNVEANEERL, FE1Z2HETLHIIN—MEMILL., FEEET kg A7 —IVOBEIZRINL 7=
(Scheme 1),

N’ Me
benzene i O o N—cN DBU
—
NCI; i CHyCN
e

Pd(OAc),

rac.BINAP

tBuONa
toksene

H;
Raney Ni Recrystalization

25%NH2.  20%EWOH
DMAC
0.8MPa , 50°C

ﬂsA% 2 DEIEERETOARIEIL. RE - BiRE ’éﬁ’Ué&ﬁ%Tﬁ‘DEﬁﬂ‘]&%ﬁiﬂif&ott
B, K DERAT TENBESEREORENLEEN, OMBESEBRT IR AREZERL
T, B4RBF/VCHEHEER B LT MNERSVVFEEA MO CufiitZAWE-20Xhy T >
FRIEVER TR ETIHNENLRBLEEERELL. kg 27 —)L OBl Z5Em U 7=(Scheme 2),

"ﬁ;\ "

References ; 1) (a) Oi, S.; Ikedou, K.; Takeuchi, K.; Ogino, M.; Banno, Y.; Tawada, H.; Yamane, T.
W002062764. (b) Oi, S.; Maezaki, H.; Ikedou, K. W02004014860. 2) (a) Palucki, M.; Wolfe, J. P;
Buchwald, S. L. J. Am. Chem. Soc. 1996, 118, 10333. (b) Kataoka, N.; Shelby, Q.; Stambuli, J. P.; Hartwig, J.
F. J Org. Chem. 2002, 67, 5553. 3) Klapars, A.; Huang, X.; Buchwald, S. L. J. Am. Chem. Soc. 2002, 124,
7421.

Scheme 2
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Design and Development of Immobilized-LIPOzyme Membrane Module

Hiroshi Umakoshi'*, Hiroyuki Sugaya?®, Toshinori Shimanouchi', Ryoichi Kuboi'
1 Grad. Sch. Eng. Sci., Osaka University, 1-3 Machikaneyama-cho, Toyonaka, Osaka, 560-8531, Japan
2 Speciality Materials Research Laboratories, TORAY Industries Inc., Otsu. Shiga, Japan
msb@cheng.es.osaka-u.ac.jp

The medical devices combined with the liposome have been developed in order to improve its
bio-compatibility or to repair the damaged proteins in blood streams. In this study, the immobilization
technique of liposome was applied to the dialysis device made in TORAY Industries Inc. The liposomes were
immobilized within the asymmetric pore structure of the membrane module. To improve the immobilization
efficiency of liposomes, the liposomes were packed in the gel matrix, followed by their immobilization of
membrane module. The stability of liposome immobilized in a module was evaluated by calcein leakage
from the immobilized liposomes and found to be kept for more than 2 weeks. Furthermore, the LIPOzyme
function such as the antioxidative activity could be induced.

EMBROIAFIVADMREZHIEL T, Genome/Proteome UNDH D —DDEHKEL T
IMembranome] DEEMMRRINTVS ). FONTBELRITIR, EFNVEGEY RY—L)
3. AMVAZAMTHIHEIZKD, yONVEOBEZERTH T v ROERBE, H20I,
FTOEERYVWEOHCERIIL L EB K SOD/Oxidase) B B RE 2 &, FB OB EBEE
(LIPOzyme(Liposome + Enzyme)iE#)ERET2HELREINTWNS ). LDV RY —LADHEE
Z, (k270 ARFDIVBERATD 2 —)VORRBICHAETSAHI2IE, URY—LBEL#E
& PORENBHETHS. FHETIE, BERICETHRPERBEY 2 —VITURY—LZEE
LT BFE, BS5UNZ, LIPOzyme V7 77— L L THIATAFEII DV TRHALZERIIDONT
H]ET5.

) > f§ & 1-palmitoyl-2-oleoyl-sn-glycero-3-phosphocholine(POPC) & H # i g # %,
1,2-dipalmitoyl-sn-glycero-3-phosphoethanolamine-N-(CapBiotinyl) (Biotinyl-PE) |3 Avanti #: 34, 3 XX,
Rhodamine-phosphatidylethanol amine (Rh-PE)id Molecular Probes ## D HDZE AW, V) 2 IgE HER
(POPC:Biotinyl-PE: Rh-PE= 98:1:1)% Calcein A T/KHI - HEE/RMBEL TURY —LZHHL,
Extrusion HEIC K D URY —ADREZ 100nm IZHBL . HLHABSYL T SAY—(ML AT
TS L6UL)HKDHZERE(100 F)EFHL TIZEDa— )NV 2EHMLE. BES2—IVICEELS

it
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NTWDYRY —LEIE, Triton X-100 IERAEEOEH AN A > OIRHEDN SR L /.
DRV —LEIR) Y ZAT IV THEIED I EEERL (Figd(a), RAMOER TFIZLDT )
RBEIZDOVWTREILE. SES M) v ATV OBMERITLZHE, RAESFTHD Xanthan
Gum (XG)ZHWS I &IZXYD, EEITEVWEKIKREOT N EEMT LB NETH2ENDM->
7z. XG % Polyethyleneimine (PEI)&ZBERIZHR W TRBS B2 I THIUIEERERN 50 12 (&
KE8%) BEOEIKBLNFHETHD ZENDhotz. £, ZOFNTYRY —AZEEKE
DZERIZNETES T E DR L/ (Fig.1(b)). 57, ALBRAPEREED 1 —)VNHICEE
kT2 EICHRIIL, TOEZa—IVICRBEELINZYRY —L3E/NE 2 BrBE, 2F
WHEAETSILZ2HALEZ. HBLUT I —25—ARYT4 LT, ERBURY —LBEELE
EDa—)VERWT, EBEEERTF RE258RH L, FKIZ LIPOzyme G 258 TZ 25 4R
L7E.
(a)

Hollow Fiber
Module

Hollow Fiber

Membrane
Surface

Liposome
Membrane

(b)

B
Module ﬁ%ﬁ
Li o%c:'?e il 42
e R et A

Module s BRbLaEalats o

Yiy— LRS- RWBEI—H—(FLAOERBLTLD

Figl (a) YRV —LBAEEMEZ 1 —LOWMER, BXUOMYMLAEETS 21—

(51 /3K ]

1) AfRIES, B, 33, 300 (2008), 2) H. Nagami et al., Biochem. Eng. J., 21, 221 (2004), 3) N. Yoshimoto et al., J.
Biosci. Bioeng., 100, 455 (2005), 4) L. Q. Tuan et al., Langmuir, 24, 350 (2008), 5) H. Umakoshi et al., Membrane, 32,
287 (2007), 6) H. Umakoshi er al., Langmuir, 24, 4451 (2008), 7) B. T. Huong et al., 24, 10537 (2008), 8) R. Kuboi et
al., J. Chromatogr. B, 743, 93 (2000), 9)E % &, ZF}2E, 30, in press (2009)
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Crystallization Phenomena of Amyloidgenic Proteins on Lipid Membranes

Toshinori Shimanouchi*, Naoya Shimauchi, Ryo Ohnishi, Hiroshi Umakoshi, Ryoichi Kuboi
Grad. Sch. Eng. Sci., Osaka University.
1-3 Machikaneyama-cho, Toyonaka, Osaka, 560-8531, Japan
msb@cheng.es.osaka-u.ac.jp

Alzheimer’s disease is a disease caused by the conformational abnormality of amyloid B protein (AB) and its
fibril formation. Amyloid fibril formation is the similar phenomena to the crystallization in terms of both
nucleation and crystal growth (elongation). There is a little report on the mechanism of fibril formation of AB
on biomembranes. In this study, the fibril formation of AP was investigated in the presence of liposomes as
model biomembranes. Both a nucleation and growth (elongation) process depended on the membrane surface
of liposomes used here.

H38 B 1 5 B (conformational disease) Td S Alzheimer JE(AD)E, 7 I O41 REY NIV HETH
% Amyloid-BAR)SEFHEAR T I 01 RRMEANECHELLL, MRICEHTHIZEABFHERAEEAS
NTW3., KERORBREATOT 204 REERIGIIBETSHETIE, 7304 FBEMBEERE
BERE@E)ERNSARD, BFRKEELUTIEZIONS V. BEBREICIBLWTHEEINS
RTF RRY N BOREEICK O IEEBESBERROB LI IBRR PREBREINTS
0, 56RNTI, 72041 RERRGICEFESERZICBEEL TLSATEENRBINTNS % L
NLENS, CORIKERLEMRRBIZEAERVWONBERTHS.

FHETIE, ABOT7 I 041 RERZRITEBE ML Y, £46BEELETEEZS 7 2 014 RERRE
EZIEEBEATICHITD ABOENBRKEEA. EFINMBEELT, VIEE_EBMSRDY
RY—LERVL, URY—ABECIBTS7 01 REEBESEEBEZRITL =,

ABE3ICTA >Fa—R—3>T5E, 15KHEEBED lagtime AR 5N, +oREAEEET
% & ThT 8B IRfaf L, BMEHEEMMERINZ(Fig.1(a)). FIMICR SN2 lagtime I,
R & & 2 5, ABAla-helix 2> 5P-sheet MEIZEHH L, KEHMRT HRMICHNSTS. O
# 0 ThT HHEOWKIL, BRINZEAD ABEERADEAITHEIBREMEBELEASNS. AP
BEZEMIE2E, BURBBNERGINDY, RETEELCLZHEEEIIZEAEELRLER
WIZ ERpMho7. BEQHRNS, NIV RIZBITZ 7 2 04 RERRIRIGOBEER & (i)HEES
BNSM5EEZON, BFEELUORREARES.
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KiZ, HED) BEE DMPC 2255 D) R — AKIER 100nm)EHF S B85S, Figlb)D LD
IZ, URY —LAM7 204 REMEICIH > TR SNz, [BEAMREZ X TH R O# B (Fig.1(c),d))
THHDT, HMEMELSENEEBE L TREI - TWAIEWRBENS. 22T, BHEBIEETH
% ThT SR EE DRI Z D & BRI S R REEZ RS 0, URY — AREDHRIZ DV TH
A U7z(Fig.2). 77 PR P ETIIHIRERTIE, BIERBOKRESHELNR SNEho 7z, —H,
BAL SRR EA R OB, BEESEEREROERSED SNz, Lo T, IEEBEREI K
G EL THERT S ZEMNTRREINS. £, B EREDIEEBRMARIKEFELRE. LT,
e T B RITR BB & R () B EERIZ L D fli s h 2 et AR S h .

s =,

DMPC STER 7L
B
Fig.l 7 2 04 Ri##D TEM BX. (a)ABD, (b)DMPC, (¢)5 7 k5 POPC/SM/Chol(33/33/33), (d) EF VMR ) KV
— /» POPC/SM/Chol/other(23/13.3/33/30.7)3£ %5 & 4. 2T 37°C THE S 7. #8132 200nm, )£ — AR 100nm.
oxidized raft
i |

200 ¢

<-L h“]h-
40.5

1

t,ﬂ5 [hour]

apparent elongation rate k,,, [ h!]

1 2 3 4 56 7

Fig.2 &R — ASFTICBIT DRERM () EHEEERK Ay, 1 (liposome, 2 (+)DMPC/SAPCox(872), 3
(+)DMPC/SAPCox(7/3), 4 (+)POPC, 5 (+)POPC/SM(1/1), 6 (+)POPC/SM/Chol(1/1/1), 7 (+)POPC/SM/Chol(2/2/1).
Abbreviations used are: PC:phosphatidylcholine; SM:sphyngomyeline; Chol: cholesterol; PO:1-palmitoyl-2-oleyl; SA:1-stearoyl-2-
arachidonyl; DM: 1,2-dimirystoyl. 'J 73"/ — AKIERIT 100nm. (DA A T RY—L4 A DGEENREERT 5.

(515 30K )
1) BNFES, 5, 35, 391-396 (2005), 2) L.Q. Tuan, H. Umakoshi er al., Langmuir, 24, 350 (2008), 3) H. Umakoshi ef al..

Langmuir, 24, 4451 (2008), 4) H. T. Bui, H. Umakoshi er al., Langmuir, 24, 10537-10542 (2008), 5) T. Shimanouchi er al..,
Bioshim.Biophys.Acta, 1768, 2726-2736 (2007, 6) R.Kuboi er al., Maku(Membrane), 32, 32-39 (2007)
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Development of Enantioselective Domino Reactions Using Organocatalyst

Shinobu Takizawa*, Naohito Inoue, Hiroaki Sasai
The Institute of Scientific and Industrial Research (ISIR), Osaka University
8-1 Mihogaoka, Ibaraki, Osaka 567-0047, Japan
sasgi@sanken.osaka-u.ac.jp

Acid-base orgnocatalyzed enantioselective domino reactions between enones and imines are developed.
Catalyst (S)-1 promotes sequential aza-MBH, aza-Michael, aldol, and dehydration reactions of acrolein with
N-tosylimines to afford tetrahydropyridine derivatives with high enantioselectivity. The enantioselective
domino aza-MBH, intramolecular aza-Michael reactions provide an efficient method to synthesize

isoindoline derivatives.

aza-Morita-Baylis-Hillman (aza-MBH) R/iii&. =/ v & A I & DRB—RFBEATHREIETH B,
AR, AR, TIJE KBSV VN EETIEERIELLEYES X, EE.
FERISE~OBEABFERIZITOA TN, BADOHEETIE., 7V ATy FEBEELEZFETS
(S)-BINOL @ 3 LIz, AR—H—% N LTNA RBESRMERDITI/ VI PNVESL LIIIEFRRT
A ) BEFEALUBEERNTIEAES FRES)-1 3L 0 2 #FA%K L, KN L N-FU
4 I LD aza-MBH K& T bH THRE BT S Z & % RH L TV 5(Scheme 1),

organocatalyst 1 or 2
Q NTs (10 moi%) O NHTs
RJ\" * HJ\Ar RJ\K*\Ar
enones imines excellent yields
up to 95% ee

Scheme 1. Acid-base organocatalysts (S)-1 and 2 for aza-MBH reaction.

AE, 7Z7abAfr (3) & N-bIvA I 4 LD azaMBH RUGSERETLIZE Z A, 0 CTIiI,
BRI 11X, 3 & 4 & D aza-MBH RIGAERM 5 % IV 96%, 92% ce TEH X B DI L. 5 DAERE.
RIGIRE#® 25 CETRIEBETH L, 5L 3 ED K /H aza-Michael/aldol RIGD3EIT L T, B{LiE 6
DBEAETHDT bTk Rav) DUFEE 72UER 60%, 88% ee THOLNDZ LRV L
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(Scheme 2),

NHTs cat. (S)-1 NTs OHC NTs
OHC. i (20 mol %) oHCL cat. (S)-1 (20 mol %) )
7(\@\ CICH,CH,Cl 1 CICH,CH,Cl @\
Br MS3A,0°C B Br

r MS 3A, 0-25°C

(R)-5 3(3eq) 4 (R-7
96% yield, 92% ee 60% yield, 88% ee
aza-MBH reaction dehydration l

3 OHC NTs
R)-8 ‘e,
R) aza-Micheal/aldol reaction HO @\
6 Br

Scheme 2. Organocatalyst (S)-1 mediated domino aza-MBH/aza-Michael/aldol/dehydration reaction.

T I CHREERAR S FRESRET 2 EERIG L LT, aza-MBH RJISIC#EE < 43 FW aza-Michael
RIEDPH2BHHAE F I BICRIEZ RS L7 (Scheme 3), fES)-1 BLEU2 #AF L=
Thy (8) EAN ML ap-FEMT AT NVEETBEN-FAAI 9 LORISICEALEZE -
A, BRIETDA VAU FY CBBEE 10 385N T, aza-MBH H1{F 11 OALMBE SN, fl
-1 AVERRITIEF I ) RIEHSEIT L, 25 CIKBWTA YLV R L 10 2BE—DT 7 25
VA=—& LTILER 67%, 89% ee THDH I ENTE -,

OO PPh,
OH
0
O (512 o

/IH 10 mol % . NHTs
NTs +
CHCl3, 25°C, 72 h . |
COzMe

COzMe CO,Me
(2 eq) 10 1

67% yield, 89% ee
single diastereomer
Scheme 3. Domino aza-MBH/aza-Michael reaction promoted by organocatalyst (5)-12.
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Chromatographic Property of TOYOPEARL Immobilized with Novel Thiazole Ligand
BAT-192 for Therapeutic Antibodies

Toshinobu Toyoshima*, Hitoshi Kakidani, Fumio Okisaki, Harutaka Yagame, Ryuta Ohno
Tokyo Research Center, Tosoh Corp. / Sagami Chemical Research Center
2743-1, Hayakawa , Ayase=shi, Kanagawa, 252-1123, Japan
toyoshima@sagami.or.jp

Antibodies are industrially very important proteins as therapeutic and diagnostic agents. Nowadays, as
antibody productivity improves remarkably, new technique for its purification has been demanded. To find
out an ideal chromatographic ligand for therapeutic antibodies, as an alternative of Protein A, based on the
findings that compounds with a sulfur atom and an aromatic ring specifically interact with
antibodies, and designed. novel 2-(benzoylamino)thiazole (BAT) derivatives. We immobilized various kinds.
of BAT derivatives on TOYOPERAL gel and then tested the capacity of antibody capturing. TOYOPERAL
BAT-192 was thus selected as the most suitable gel for the antibody purification. Some chromatographic
properties of TOYOPERAL BAT-192 are presented.

kY, ERLEOBHEL LTRRASNSEEMICHEEICEERF U TETHS, VDT
REERRICOWTIIABEREERE G100kgly) HiHHREH CHRE L TR, HAORER
L7 e RMEFEMICLEERBEEL LTRREIND LI RoT, iEoRET—RIC, 5%
WEAEETEREZOROSEFERYTIRBIZKRIENS, EFEERICLIHEOEEMESELLM
ELEZEhb, DEBRMCETAIHELVWEESEZISh TV, 18R, FEORKEITIE, Hifk
ICHRMICHEAT R I LI THRETaTA v ABEPhTE, LELRRLSuT (AR
Bl TH D7 dEREDEIR MUl L > THIBRERE 2o TR, SDIZ=VFRFI D
BA, B0BELERICBITAREMEL. IT7AD0DRHBEVST2Y A2B8bB, £k, 7uF
A A KRS Uik 2 TH S8 5 TRICIW T, 1§ pH QEBIC X - T U S HEDORE - &
R LI LIERE L o T3,
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F&iX, b MIBICHRENICEE LD 2RMBREREBESFI T FERAWSZ LIZL- T, &
BHTH OB X bORGREUMASEEN (V) 2ERTDHZLLE L, 0L RHAFRYN
RIESFLAYRAIKT A LITEECEELZXO0NDH, BRelX, MERFLFEFREZED
BESFLEYBHE L BRICESTA LW O BHICER L ) HELENREZBEHFEL T 2-(N
WSANT I 2)VFT Y —NEEEE BAT UV F) 25FRH L. B2 OBEEOESHRE2TT-
Teo BRRENIEBAT YH Y R, T74 =7 4 —FEAD FaX—VlFEL, 7V —=7
RBRETHILITE- T, @ BAT-192 1A b I3 S— ANV ERHTIE S 72,

TOYOPEARL HW-65M based TOYOPEARL BAT-192
activated gel
M
> N 0
O\/\(_o O\/VQ\/\Q_ )\ OEt
P, 0
. o)
BAT'192, @ BH, (56 LL MO i /m l) Me

Figure 1 Immobilization of BAT-192 on TOYOPEARL

Bl REINFEHR b I S— T id, TOSEMREE L ChHkofRlick U TiesR
EREINTELTaT AV AREDORALRIVBI BN, EFEETENLZTALL VI
MAET B0, BVBLERTIZLNTEEI b Sd ok, BE. B TRSEREMN L
BAT-192 #8#¥ TOYOPERAL #* )V D TEMAE DRI HITR-o TV 3B,

a) hplgG ¢) HIC standard

10 1.2 20 1.2
Py 8 5 — N 1.0
3 L
5 " S S 1 0.8
= S o 10 1 0.8
2 4 o 2
@ 8% 1 04
< I <5

3 ] 02
0 = 0 = L 0.0
0 10 20 30 40 50 (1} 10 20 30 40 50
Time {(min) Time (min)

Figure 2 Performance of TOYOPEARL BAT-192. Chromatographic conditions: Flow rate 1ml/min,
75¢m/h, Gel volume tmil, Salt gradient 1.0M to OM (NH,),SO,in 50mM Na-Pi (pH 7.0). Sample a)
hplgG 0.5mg, b) HIC standard; ribonuclease A 0.15mg+ lysozyme 0.03mg+a-chymotrypsinogen A
0.04mg

1) J. Chromatogr. B, 1995, 664, 83-88; FEBS Lett. 1985, 185, 306-310.

=177 —

(NH4)2504 conc.(M)



2P-30

CIVFARAT v TEBEREILLDTAXVIRX I LAY FERKR

'R RFERFREFHER. PR RFMEDR T 2H
O '“JEzAMIT. 2/NINE, 'RBER=. EKE

Enzymatic production of deoxyribonucleoside by multi-step process

1T\Iobuyuki Horinouchi*, “Jun Ogawa, 'Kenzo Yokozeki, 1Sa.kayu Shimizu
! Grad. Sch. of Agric., Kyoto Univ.  ?Res. Div. Microb. Sci., Kyoto Univ.
Kitashirakawa-oiwakecho, Sakyo-ku, Kyoto 606-8502, Japan
horinobu@kais.kyoto-u.ac.jp

Expanding demand for dNS is expected with spread of PCR technique and development of new
therapy using antiviral agents of nucleoside. But current major
2’-deoxyribonucleoside/2’-deoxyribonucleoside 5-phosphate sources are hydrolyzed herring and salmon
sperm DNA. These sources may not allow us to meet future demands for DNA due to low productivity and
limitation of production cost down. Microbial process could possibly remove this bottleneck of raw
material supply. The cheap large-scale microbial production has already proven to serve as ton-scale
productivity for many structurally complex compounds.

We focused on the enzymatic synthesis of dNS through the reversible degradation pathway using

deoxyriboaldolase (DERA), phosphopentomutase

2'-Deoxyribonucleoside

(PPMase), and nucleoside phosphorylase
(PNPase) by microbial process.
In this session, we described the one-pot

synthesis using DERA-PPMase co-expressing E.

coli, baker’s yeast, and PNPase as microbial

catalysts for establishment of a practical process.

1 WEMOR I LAY FREICOMRIEEFFIB L7 va—R,
TERTATE P, BLUHEEEED SO ANS SRR
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(HFRE&R)

V- FAXVYRR I UAF RR 2-FAXVIYRXZ LAY K (ANS) 20100, FERICER
ENTVWEBREFHEOERMEIL LT, ROCICEBRRAVANLVAROEGRER L LT, Z0OE
BELAMRFHRINDG, EHIZTF X DNA R RNAI 2[5 LB FIRROY —LELTH
FX DNA BEFKE L THIEZW UMD TS, DX I R2EZNH DNA RLWZINS & TH D3
Y] OxBL LTRXSHERENRITROA TS, B, DNA, dNS DL MBFEIZ YDA
FRHREZTEOUuREDKERENTH D, N HIZITH 10%D DNA BEFHh TR, Bt
HEE - RBRBCL 2 DEEREBECRELENTVS, LrL, AEIOOMBAEETIIAE
EaX  OBRBICIRARH D Z L, BEHRK~OMEHREL FRINDZ b, BxidBED
WREZFIALTHRI INSZ2EET LI 0t R0ORBERAL:,

(BUE)

A7 RIFERIETHIMEHX 7 LAY FORABOMRIEE NS ARG E LTHIA
THLDTHY., 3OOEERIG., T7ROLL, i) TAXFVYARTNVNF—F¥ (DERA) M+ 5
BERDOPEED-Z7VELTATE R3-U VB (G3P) &7 MTATE FbD2-FAFV YR
—Z 5-J B (DRSP) &R, ii) RRAFR hbHF—F (PPMase) H3fift4+ 2 DRSP 25 2-F 4
L UAR—R1-Y VB (DRIP) ~DOHFRNY VBEER. i) X7 LAY FHRRAKY 5 —+¥ (PNPase)
DRSS D DRIP ~OZBEEEAM, 12XV NS BNERTE D, /-, DERA RIGOEETH 3
G3P X NVa—Ripo /U EBRRER 2R THE TS (K1),

(Fat2DEE)

Y VEREMRESL 40 mM (ZHII L. BERIE % /S BER41RE K, DERA-PPMase 3tRH K
E. FBPNPase L LT, 600mM Z/La—2R 250mM 7 h7ATE FBEL130mM 757 =2
HHH#I60 mM D dl (15 gL, HEBENE 50 %) ZEETHILHBTEL, ELIITT=v, v
BRERER T ZREMT 2AEEFRICTMZ ZREEERICHTIREAKBICAEL, 8 75
mM D dl (18.0 g/L, *HEZEINEK 83 %) DEENFREL ofz, Ti=, ZOTFvERIZTERLE

rcstonadrioa yosst dliZ Lactobacillus helveticus JCM 1008 ¥ D7 #
it Dttt M
-p g -~ = —\ — $ )
g(':o“m;'%m:amae) é’;g{v) L TRV T VAT 2TF—FIZk DEx
uoose m - . _
e 52l oo~ rBETETHS L LHRLE,
KPB (pH 7.0) © mM
MgS0,+7H:0 26 M 28 o
Glu 1,6-P; 0.1 mM g.g y
mc ;m;dmdmmmﬁne &22:3'0) 5 % \
Adenosine i » 2 BEEIE. SUEBER. TR FTAFE FOBKREMC L
10 1
—20°C, inatiel reaction pH 7.4 . ‘ ‘ : : 57 Ry FRIER
et o ar v tnrn et ¥ TOINSAE (@ AR A LRI T LA S
DIREAH)

75 mMd) yield to base : 83 %
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Efficient Synthesis of 3,4-Unsaturated Sialic Acid Derivatives using Ferrier Reaction

Kiyoshi Ikeda,** Mai Ohba, ® Masayuki Sato”
*Department of Pharmaceutical Sciences, Hiroshima International University
5-1-1, Hirokoshingai, Kure, Hiroshima, 737-0112, Japan
®School of Pharmaceutical Sciences, University of Shizuoka
52-1, Yada, Suruga-ku, Shizuoka, 422-8526, Japan
ikeda@ps.hirokoku-u.ac.jp

Various 2-deoxy-2,3-didehydro-N-acetylneuraminic acid (NeuS5Ac2en) analogs have been
synthesized as competitive influenza sialidase inhibitors. In order to design new hPIV-1 sialidase
inhibitors, 3,4-unsaturated sialic acid derivatives are promising candidates as transition-state
analogs for the enzyme reaction. We present our results on the use of Pd catalyst as an efficient
catalyst for the synthesis of 3,4-unsaturated sialic acid derivatives via the Ferrier glycosylation
reaction starting from sialic acid 4,5-oxazoline derivative. We believe that this synthesis method
provides a practical route to establish novel 3,4-unsaturated sialic acid analogs.

1. XLz

E bRFAL A Y (PIV-]) BRI ULIELIEREXRBZSERBZIHRRE VANV AD
—DTHINBRERADRIBREIT RV, BoiIh hPIV-1 BORREZ BRI T /VEE (NeuSAc)
K2 DARRFREIT-oTE 2, Zanamivir 313 23-FEFL T LUBBEETHE I LMD, 34-
FEM T VEFEER 4 DF A NV AERICEEREIFEZNS, 2N E T T VBT Ferrier 7 ) 2
MERIGEBEA L2 < . 2ORIEBIRE X CERD O EDIENE b BKREEV, hPIV-1 TV ¥
—PREROBRBHFIEO—BRE LT, Ferier 7V 2 VLRI ERIA L FiHl 3.4-REaf s 7 VB
FEHEADERETAT-DOTHET S (Schemel),

Scheme 1

HO, OH HO, OH HO OH
OH
\_<__JHiOJLco H [ox oo Lot
/ : / | / COH
HO y HO HO /
AcHN ] AcHN T NeuSAc2en (2) R =OH AcHN
OH  Neu5Ac (1) R  Zanamivir (3) R = -NH(C=NH)NH,  NeuSAc3en (4) R = alkyl, sugar, etc.
X=0,8
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2. HELER

2. 1 45-AX%HV Y FEES FHAVE IS TR TABEEERDOEK?
34-RfAf T T VEBEFEEE L LTIE 2-2 X UK da OERBIP Ly, 4 id BIT-KI0 filijt

FET. NeuSAc 75 3 Ekft (76%) THRERULIEAXVY VU HBEE S L7V — K 6ag LD

Ferrier RIGIZ X Y 2-7 v aFx 4K da-g (32-95%) BEFNETHE OLNEZ LERH L7 (Scheme2),

OAc
Scheme 2 ACO ¢ AXH Ga-g Ao DA " ,
COMe ?,,O:,‘,’ ;’:ﬁgn %iﬁf"%a - H 6a: MeOH, 6b: EtOH, 6¢: n-PrOH,
NeuSAc —  AO [ — COMe | gg: :PrOH, 6o: n-BUOH, 6F: BAOH,
3 steps (76%) NS CH,CN, 1t ACHNT NF 89: CHy(CHy)yySH
e}"o 32:95% 429 X=00rS
Me 5

i’kL Ferrier 7' V) =2 v;vftﬁmw@meﬁ&wwétm_\ 4 5*— FEBBEREL LTHWS
Schmidt #EZREF L7, 555 BIT-K10 Z AV /- Ferrier RIGIZK D 7 & L., EHITThbA IF—
MA8 ZRUNE (96%) THH7= (Scheme3), 8 & 6h-l L DRIGIINA AFL LT AgOTf BLT
Pd fif (520 mol%) ¥ Z AV THERE Lz, ZORKR, Pd il Tid AgOTf (CHARTRISHE
Fefl] (20 min) T5E7T L 4h-1 (26-69%) %5 %7, £7-8 % TTBP f##E F. Ph,SO/THO > & ® Crich
BIZEY 20T UNARYANF=DLMEE L, BT TRPIZT VI =K 6b-l M2 B2 LT
one-pot THH{EIZ 4h-l (26-53%) %55 Z &N T& 7= (Scheme3),

Scheme 3

BIT- moA bBy ROH hi
- Pd(CH5CN)4(BF,
(20% wiw) cnacc»cuzm2 NH (CH3CN)4(BF )2
—_— 0,Me __).
n,72h AcHN 26-69% ACHN

94%

K ';';",sg ,: ;20' TTep 8h: p-nitrobenzyl alcohol
- 3 4h-1 | 6i: cyclohexano!

6k: 6l
75 3(
2) ROH 6h-l 6}: 2-benzyloxycarbonylaminoethanol
-78°Cthen-50°C,2h 'S ’ H P

26-53%

4[E, Pd % AV 3 Schmidt & TIIRISHMA KIBIZEMEN, o EDOLBEE AL, F
7= Schmidt EITRIZEENELS . MEEERKERTLVa—NVIZLEDTHo7-, EHIZ2 7 AWV
% Crich 52X D one-pot THEIZ/Y av FERELNBZZ LR LT,

3. ¥¢&®

Uk, 41X Ferrier 7)) a U WEREZRAWAZ LIk, 7V ¥—PREEE LS IN
% 34T NLVBFEEOSRICKRII Lz, 5%, ARIEOFRGEOIEK L HL hPIV-1 FHiE
ORI EITO> FETH D,

BE R

1) Sato, K. et al. Tetrahedron 2007, 63, 7571. 2) lkeda, K. et al. Synlett 20608, 1027. 3) Jeanne, M. et al. Bull. Soc. Chim.
Fr.1994, 131,400. 4) Jaemoon, Y. et al. J. Org. Chem. 2008, 73, 794. 5) Crich, D. et al. Org. Lett. 2006, 8, 959.
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Efficient structure analysis for unknown impurities using column switching techniques

Hiroshi Ohe'*, 2Yumi Asai, Takashi Kaj ima', *Naoki Asakawa
! Analytical Development Research, API Research Laboratories, Eisai Co., Ltd.
2Structural Analysis Section, Analytical Research Laboratories, Eisai Co., Ltd.
*Director. Drug Development Technology. Discovery & Development Research
Headquarter of Japan, Eisai Co., Ltd.
122-Sunayama, Kamisu-shi, Ibaraki, 314-0255, Japan
h-oe@hhc.eisai.co.jp

The impurity analysis plays very important role in the process research of the drug substance. LC/NMR and
LC/MS are very powerful tool for that analysis. But these techniques had the disadvantage that the optimum
conditions could not be selected.

For the purpose of the problems solution, HPLC system using the column switching techniques was
developed. This instrument is composed of three components, and prepares the analytical sample online. It
can provide optimum conditions of the sample separation and the structural analysis concerning the target

compounds. This system can greatly reduce the time required for structure analysis.

FEOWELEEZ Y —F v MIREEORBE{LE B TRERRIC L o T, FRERORMYOHE
HRIRED RERER, BARAE—F, X FBXUEHTE,» L OBKERO—>TH D, —RICHEK
FORFHOREERITIITRHES S 720, MELRBERTFECLE5 4 5Y —T, 2OREDH
WIS IS B OB BIIBO TERIE ., TI T, BEPORMHOF /- ERFEEE L LT HPLC
VAT LEBAR LI,

PTEE, IR O R OREERENT £k & LT LC/NMR < LC/MS MBIA ShTWA A, BBIRS D45
Bt&E (HPLC) & FNEROMEMRITORKESRME (MS. NMR) #4554V CHEMAT 5 Z & xR
ThHY., TRENRKBERIEEL L OBERITRGE~OEEEZLEL LT3, LiL, AL— MEE
EMECORMBMOEERRITIZ, ZRETHY. LM LAY —F2L4ELT5H, HPLC HBi&tT 0
b O TEBEMERITEZFEL 75 Z L IO THAINTH 5,

BEOIRISRLEN T LR, vF 72k b HPLC VAT L5 LT, AL 27 Al HPLC @
BESEER G CREROR MM L B, BE. B, (EAFAKER) ., Al (BEEER) 24075
A TEITL, MERITCABIZ T2 RAT L TH S,
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LC/NMR A+ A7 Ak, LC-1 TOBEME (REE) 20 BEA~OEBRBIECCDEZRT, BKKOE
B TR 2 AHLC-3) € 578, BIALK (LC- 1 B#HE) 0B E B/ME L, LR WEBE T NMR
SRS L - REFARASFIRETH D . Hx R, IRV AT LLERSTD, EHIZ, LC1
TIXEINERI T L%, LC3 TREIIZohFL5FALTWARD., BEEOCRERORN %
AREE L., R L LTHEAZ NMR T2 RIREE T 5,

o, RVATAXLCMS & LTHEATRERV AT ATH D, —fXAIIZ LC/MS TIIBEIRICTR
BREEEHRLERTE 2V, LC-1 K TREREBEHEZAVTH, LC-2 IZTHEEITV, LC-3
DOEHEHFIZB T MS SHICE L= XBOEEE 7 V= AR A BIRTE 2720 LC-1 K TRER
HERHREEATRTH D, AT LADOHEIL, SIRARE (1 7 0RBR) © HPLC FHimRRO
ST TMS TOBMERTHERERZ & TH Y | FIZ MS OHSERITIC L ERBIMRICERT B LE
MIRWNIZD, PIREOEVEERTZTREL T5, IHITLC1 & LC-3 ILHBEE— FDRARDB I T A
EENENERT D LICL Y. SRR SBEC L 2EERIT LI TE 5,

£, KVRAT AL, BTCOREEA VT4 U TEBT D 1-OICRLERAHMY (5D S~bE
RPIEETH D, G, THMDOHRROTERDT PO BRI OMERITICERR VAT LATHDZ L %
R LI, KT RF A TOLC/MS, LC/NMR ERENIZONT, WL O DIEAFIZOWTHRET 5,

LC-1 LC-2
i Gradient Mixer LC-3

Dl \' Loop

C1

P
Injector

NMR Tube

PIH | .
&l@ : g ‘"; MS lon Source
| '

Schematic diagram of Co-Sense
Mobile Phase 1 : /yR#12:8 L 7= BHHiE %8R Mobile Phase 2 : i35 - B&ICHE L2 KOFE OB BEfAZBEIR
Mobile Phase 3 : NMR & G, D:0 #i8IR  Mobile Phase 4 : #8247 128 L /=B 0E 28R

N. Asakawa, H. Ohe, M. Tsuno, Y. Nezu, Y. Yoshida, T. Sato, JJ. Chromatogr., 541(1991)231
Y. Yokoyama, N. Kishi, M. Tanaka, N. Asakawa, Analytical Science, 16(2000)1183
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The Remote Recognition of Asymmetric Carbon and Determination of Absolute
Configuration of Aromatic Primary Alcohols

Akihisa Matsumoto, Takatoshi Matsumoto', Mitsuhiro Takeshita’, Masataka Watanabe, Yoshinori Inoue*,
Tsutomu Kumagai
Department of Materials Science, School of Engineering, The University of Shiga Prefecture
2500, Hassaka-cho Hikone Shiga, 522-8533, Japan
inoue@mat.usp.ac.jp
Institute of Multidisciplinary Research for Advanced Materials, Tohoku University'
2-1-1, Katahira, Aoba-ku Sendai Miyagi, 980-0812, Japann
Tohoku Pharmaceutical University’
4-4-1, Kamatsushima, Aoba-ku Sendai Miyagi, 981-0905, Japann

Lipase-mediated kinetic resolution of aromatic primary Alcohols (1-4) corresponding acetate based and
diastereoisomeric resolution of them using 2-Methoxy-2-(1-naphtyl)propionic acid ( MaNP acid ) afforded
each enantiomers in good yields, respectively. The absolute configurations of 1-4 were determined by an
Advanced Mosher’s method using phenylglycine methyl ester ( PGME ), and additionally the absolute
configuration of 4 was confirmed by a x-ray crystallography as an internal standard of the stereogenic center
of the PGME.

EERE—ET7INI—IE (1-4) OBRICIZEERKEZESFE, FIINFHEDHARETHS
2-Me thoxy-2- (1-naphtyl) propionic acid ( MoNP acid ) ZRAWVWEZT AT LAY —HILLBHKF
DENERBIEETA, WTFNOTZNI—NIZDONTHENETNRIFRPETIF > FAI—BE5
Nk, BonEIr > F 47— OHEHECEIT Advanced Mosher’s IETENENREL /=, E51T4
DOWTR T AT ) S AFIVI ATV (PGME) OFRFHRLEIEREL U 7= X-BREEREIEARITIC
LOHERLE. LEOBERIIDOWTHRET %,

FINBAEREEYOERERI. BETOFTFOMEETEICE > TRES. XRYTIE. FH
IAEREEZ— DO oF AT — SERE). H3WE 1 DOMFEIELFICEEL. AT
DEIRFEREF>TOWRNEZAN, HETHEHALH D, > T, ERRFRZIICDHEED
BEREDT 74 > IANCBNT, FIINBEEVDOE—DFEBEOHFIBO TERTH S,
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ZOAFHEEL TR, FEHEEGRE, FINENT 1 2770y I0KEFEEFRAT BHEREN
EiFohs,

ARFRTIE. MREEE L TROICIIAEDRVERE L SNTHBE-RT I I-INZERE,
FEHAFEREERATIRELT, BREESTATFLAY—ED 2 D&RA(TREER).

©/ X\H{\OH O/ XT\OAC. OH

lEnzyme or (R)-MaNP acid

Substrate
X R l
1 CH2 Me
X *x X *
2 CH Et
3 02 Me ©/ \H(\OH + ©/ T\OH (R)-MaNP acid
4 (0] Et

BERIE : 7N -V DBERICI DEERIINFSENL, ELOTEIh2HRIATIELED
b5, FNSHICKTBERY N—YOMKIMREODERENWEZRAEL Tro /.
BETINIA-NIATFINDIYNR—EICKBIKFETIE, IEBRENE LS, FREFN <L k-
isomer NWEEEETH S, L, F—BTNI—-)NTIRINEBRENMELS . BOBEEREY
MEREATH D, A TIE 1,2 It LT Burkholderia cepacia lipase(BCL). 3,4 IZXL Tt
Chromobacteriumviscosum lipase (CVL) Zf\), BIF

BRNETELF > FA—2BE, Suswste  Enmyme o SO0 o
UFAFLAR—8 : SH. F2/TILI-NDOY 1 BCL 25 :;
FRAF LAY IR A ST L SV ELS g o 43 o
¥, MoNP acid DE—EJE TN A=~ EZRA= 4 CVL 28 34
ER, BRELARICBEFRNBTENENOLS

SFAT—HESND T EAHBIL . sbstate 1 o SN
Mo ECE OIRSE : Advanced Mosher’s T TENFENB 1 38 34 1.15
L. Thbb, BRETESN-ENRERD g Zg :g Hg
DENENDITF > FAI—2BILLTHNE & 4 40 40 1.08

EL7ZDE, R-POME EDRBICE DT I RFEA L
L. ZN50 H-NR AT ML D BRI & 0 #axtEd
BERELE. TOHEE. B(L ZAWNWAE1,2 TR
S-isomer. CVL Z M\ /= 3,4 Tld R-isomer AELEH
THBEHBHLRE, T5I2 4 D R-PGME 7 I RiFEk
WZDOWT -RERBEERZRAER. LD
Advanced Mosher’s HIZXBREE—HLTHED, &
DA EIIBD THYDBEMEBEBREETHD Z &N
mr sl (EX).
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Development of Recyclable Solid-Phase Catalysts for Green Oxidation
Utilizing Ionic Polyacrylamide Based Polymer Gel

Hiromi Hamamoto*, Naoko Sakaguchi, Rino Nakajima, Yasuyoshi Miki
School of Pharmaceutical Sciences, Kinki University
3-4-1 Kowakae, Higashi-Osaka, Osaka 577-8502, Japan
hamamoto@phar.kindai.ac.jp

The use of a novel reaction medium provided by functionalized polymers could often bring a new
strategy in the design of reagent or catalyst recycling systems. We have developed heterogeneous
catalytic oxidation systems utilizing ionic polyacrylamide based polymer gel. These systems are effective for
a osmium-catalyzed dihydroxylation of olefins and a ruthenium-catalyzed aerobic oxidation of alcohols. In

addition, the recovered catalyst could also be used for consecutive reactions.

[EY - R AN TRER EHRAEORFBIIAERERICBIT 2 EELHIERED 1 >TH B, HITK
IEOHFETIE. BEORKEICED L-MERESEE2ED TR Y., Bx OERE-CBENEES
FREEFRATHIRALMBBEAIITON, BEFOH—HERS & AEU EOFESE 2R TEL-BRK
Y ATARBRET D) XA THEDRFERERBZENALNIENTNS,) —F, FE, 414
BEERSHREL LTHAVW D EBRISEORBBRESHRIN, AU HRIEZEBRGE E LTH
RT3 LIk VEcDBBERMELAVIRERHRLIETTHIERRESATWVWS, T
TIZ, BADA XV BERBRICAFET I ENTRTH Y, MENBERGICBIT 2 FAERS
WIZERRMONTWAN, BE LTHWAILIIEMThH 2 mOREENSEVENBEE 2D L
BHd, FREETIE, A A HEBLSFPOA A U HREAZAEBRRIGE L LTERATI 28T
DEHRE VAT LAOBRELZEHN L L, AR IYLEOLT =Y ARBEOBLMEBELEA LA
EBDFINOFRB L FIEAIBM LRSS AT A~DOBERIZ OV TR Z T O THRET 3,

NN-PAFNT I ) 7anNT I IYNALTIREREKT RN, OT0EFTFhor 27 =1
NP THIER L, HOTHBRIGEITV., BADART v E= U MMERFTEIA A HME) ~—%
B LT, VT, Bohi-®/=—%2HWT, AIBN FET. BEAREETV. 41 U HESF
T (1) BERLE, £, REOFEIZEY, EoAf I8N EVAIFS Y T AL A
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TDAF U EESFTNV 2) #FER LI, T T, oA A EBmoFICHL, FRXAIT A
B U U LKEBIRCBENT =0 LEEA ) U LKBIREMA THRE L, TOBER, AR IV LES
NT =y LABBEOEBENESCHICESFAILRINEIND Z L E# R L, 72383, ICP-AES S#7 &
D, BIRP DK 9% DEBREIETFI/INPIIRINEINTNDZERHALNE R, Fho, EE
BB LB TFI/NVREBEREY. A IF VIV LEERETES IV T VE=ULERZETS
3DIEIRL VB —ICEBAENE S FINVITRIREINTND Z LRI,

1) CH,CN, 60°C, 2 h ”_(CHZ_CHHCHZ_CH)_ 7 - N
= 2) HX, CH,Cly, 1,3 h I "o [/ CH,—CH}—{CH,—CH
o ( or LIX, H,0, 1, 3h ) ¢=° ¢=0 e, [ Fatok: [ W
HN 3) AIBN, t-BuOH, 75 °C, 24 h NH NH N N
eha ¥ Ci2HasBr + Br(CyoH24)Br ) | | g_» ﬁ_)@
¢ | 23 Yield: 58 ~ 98 % (CHa)s (CHa)s N@xe N xe
: e lo e \ \
NMe, NMe; X NMe, X CizMas (CH2)g
CizHzs (CH2)s
— -d L -

Potymer chain: (¥ = cation unit, © = anlon unit

Amomonium Type Ionic l’o;ylner Gel Imidazolium Type Ionic Polymer Gel
1A(X=8°), 1B(x%OT®)
1c(X=cl®), 1D (X%=0T°), ete.
KgOS%.r in H,0 K20s04 in H,0
or
KRuO, in H;0 KRuO in H,0

20 (X=Br), 2B(XE=OTF) etc.

P—(CH,—?H)'T(CHZ—?H)"— ] ]
c=0

| ¢=0 I _] -(cuz—clzﬂ)‘ﬁcnz—cl:u)r ;
NH NH 0s0; [°°°t ]m

n N N
{ ((':H,), ((':H2)3 or ﬂ_g@xe g_,?\@xe or

o @ o [ '] [ -]

NMe, X NMe; X Ruos |, CioHazs (<|3Hz)e RuO, |
CizHas (CHys ol J
DY L n

Ionic Polymer Gel-Os Catalyst 3 (Os catalyst), 4 (Ru catalyst) 6 (Os catalyst), 6 (Ru catalyst)

Scheme 1

Bl AL -REEAR A F U EESF /A NVOBEHMBRG S 2T A~OERIZOWTE
M50, 3ILEHALT7 4 VEOBENYE Fudx i fbREZTo7-, FORER. NMO 771E
T. KISIIBIFICHETL, INRBBEL P Fux o SEfME25B5 2 LIZRII L (Scheme 2), &
HIZ, RIGHRTH#. 3I3ABICERT2Z LN TE, BRIALAETHo =, £, RISHICBT
BAZEBIFINDPODFAIYLEOBEIXIZLALRZITbNeho7 (0.01%LLT :
ICP-AES 3#1) o —H. A I ¥V VU U LHE A TORE 5 D Z ORIGIZHHT 2 HEEHE I € - -,
RNT, VT =T LAFEEEA LKL 4 OBEMBEBLAE L LTOFBIZ DWW T ORI Z M X =, T0Ok
R AR FREBERICL DT Va— LV EOMENBILRISICBWTERTH Y. o, BN - FF
FFTREZ2 bt & LTI Z & # RH L7- (Scheme 3),

Me Me, OH OH

3 (2.0x 102 eqg), NMO (1.2 eq) /O/CHzOH 4 (2.5x102 eq), O, (1 atm), (+base) /©/002H
CH3CN /H,0, 50°C, 0.5 h Me H,0, 80°C, 12h Me
98 % 88 %
Scheme 2 Scheme 3

1) (a) BAM=, Mt EDORR, FAESBIEFERRFE 66, 205-214 (2008). (b) S. Ikegami, H. Hamamoto, Chem. Rev.,
109, 583-593 (2009).
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Dehydration process by hydrophilic zeolite membrane

Yoshimichi Kiyozumi, Tomoya Inoue*, Yasuhisa Hasegawa, Takako Nagase, Yuta Nemoto®,
Toshikazu Nishide®, Satoshi Hamakawa, Fujio Mizukami
AIST, Nihon University"
4-2-1, Nigatake Miyagino-Ku, Sendai, Miyagi, 983-8551
inoue-tomoya@aist.go.jp

Over the past decades, there is a worldwide interest in zeolite membranes because of their high thermal
stability, high chemical resistance, high mechanical strength and molecular sieving properties.
Pervaporation (PV) has advantages in separating azeotropes, close-boiling mixtures, and thermal sensitive
compounds, and removing species present in low concentrations. Zeolite membranes are thus well suited
for separating liquid-phase mixtures by PV. In order to more widely use of zeolite membrane, for example,
a search of membrane materials with higher acid-stability is still important. Here, unique micropore system

property of some kind of zeolite which is one of the candidates for new zeolite membrane materials are
discussed.

TAIA MI, EEETLVI ) FABEORHTHY, TORBLRBENOYT T/ A—LD
RABREALEZAE LTS, ZO¥ATA FOSEEEREM L LTOFIRIE, OEERMTHIAY
Z DOMEE - THERMYE, OFXARBLIVEREALTA P 2HET1 8 0FEEULD Y, MALESLER
HOZRMIZEL. QEfML SEEFRIC L > TRIRTHE, QR MILEETHED, 2FSH
DVHIRSEENIFTE D, OFEBEEET I, AEE (UKL SHERRICITRAS) &L
TORRABHFTEIRLY, BHHH0HEMTHS.

K12, ¥454 MEOCREAYREZTRT. 1980 £RIZ, BOFEICELIA b2ENLEE
A1) BERINh, BRKE Q=~0. 2kgn*h’, DEEHEE e (k% /—) =300~10, 000
LEBREEBBREESNE. LrLAans, BoFoRERRET, SRRKIEET, €47
A MARRIZBRARH IR EORBERH o772 V. FO% 90 ERFEII»TT, €454 MERE
DEMEBBAOBREEOREEZ B L L, EEBLEAXIRFELITEATA bETLLOHBREND
BATA MERBREEIND L IR o7, ThHOP T, BAEEZTRTVIITA MNEDOT L2
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— VRIREIBRICE B LI-gEs 2R, F0EN =AM & FBFEICER Lz LTA & P O 7EF)
REREo-NTLEAR-T, BETIE 10 BEULOEAT A MEOEKFESTEDHBHERENHRE
INTWA.

soroEa-rarsrmx  WAKIEE LTHEOK (0. 32mm) & =% /) —
SN S Jv (0. 45nm) OHMFLENS 8 BIROD Na
—LTA B2k EL LT, MOR B 9, T &
D (zVAFA AT LEAL FDIRA),
Y N MER % ©, PHI & "3 Sh T 3.
Zm“ﬁgﬂﬁﬁﬁﬂmhwx\mmeHMwm' Fi-, 6 BEEE L SOD B O D

BE  BRFEAOEFSAOFN
1950 - MAREFSARRIRIE, AIST)
MATE A5 MR, TUDelr)
TaNa&) 1 A S/ MR (LA X)
HASAHEAADYRT SRS g
FAURIEA SRR (LD K, LM X)

PY.Q=2kgmv?, alW/E): 10.000 J

wazse w2 ROERE SN, TONMERIIT 100

MERE B L UPHIE A S FEAIST)

—BuiEk |wo=nsn-‘-»-=. a[W/E)= 10,000 ] FEEzs. (K1)

_VP:Q=1Tkgm h3, a[W/E)e??

SODEH A5 HR (TU Deift) i

2010 4 PV: Q=13 kgm®n?, a{W/E] > 1.000
VP:Q=50kg mihl, a[W/E] > 1,000

B1: €47 FMEORFEBIM

AT A MED L 0 E#EeFRREDT-DITIE, L0 iBE S HHRESRG @ERRI VKD v
FiFR) THLHEAWRREALTZ7A NEREREINDS., FO7=0I12iE, OBAZ A MEFEH L O
PEFEAE, @3TRHEDRE, QRERIESFEDOREL, @FBEEREOFMEDRBELEZIT> TV LE
BdHDH., TNHLORFELBBMNT 5,

A T4 MEOH TS, TOEWAKRIRME L FBRKEZE S Na—LTA BIEIL, HRERAA =
Az ) —NFAOERICHES THEAIEIN TS, Zhi, BREER (WP) ICL2EEXIHBET
HY, BELBELRAEDREINAT Iy FTutATHD. ZONAT Yy F7utRiE, &
L ESIHTAZ LIk VBMEMFT RV X—% 1/ 10 LLTICHBT B E ZAIZAY v bdih
5. HEZRNX—DBEDD, SHEOEFTA MED(EET o EA~DE L2 5 AT LIV,

1) H. J. C. te Hennepe, D. Bargeman, M. H. V. Mulder, C. A. Smolders, J. Membr. Sci., 35,
39(1987).

2) T.Sano, H.Yanagishita, Y.Kiyozumi, D.Kitamoto, F.Mizukami, Chemistry Letters, 2413
(1992).

3) M.Kondo, M.Komori, H.Kita, K-i.Okamoto, J.Membr. Sci., 133, 133 (1997).

4) G.Li, E.Kikuchi, M.Matsukata, Sep. Puri. Tech. 32, 199 (2003).

5) Y.Cui, H.Kita, K-i.Okamoto, J.Membr. Sci., 236,17 (2004).

6) T.Nagase, Y.Kiyozumi, Y.Hasegawa, F.Mizukami, Clay Sci., 12, 100 (2006).

7) Y.Kiyozumi, Y.Nemoto, T.Nishide, T.Nagase, Y.Hasegawa, F.Mizukami, Micropor.
Mesopor. Mater., 116, 485 (2008).

8) S.Khajavi, J.C.Jansen, F.Kapteijn, J].Membr. Sci., 326,153 (2009).
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Poly[N-isopropylacrylamide-co-4- (dlphenylphosphlno)styrene] Palladium(ll) Dichloride

(ratio, acrylamide:phosphine = 20:2) (1) 100mg 14,000 19 95,200/ [P1425]
Poly[[N-isopropylacrylamide-co-[N-[3-(dodecyldimethylammonio)propyllacrylamide]-co-(1,3,5-
triacryloylhexahydro-1,3,5-triazine)]perruthenate] (2) 200mg 10,500 1g 31,800/ [P1698]

o (CHz=CH)x-(CHZ-CH)y~(CH,~CH)
CHs—( o\l Q E:o ﬁ:o [
N pL----- PdCl, A ) Ny (ruos)
RuO,
c|-| CHjs ((I:th mivv-aln.r- 4 Jn .
A CH; cn;—n CHy
RaYET) n 01%5 n
1 2
1 Xaemh R Y. (%)
¥ [ H H 959 93" 959
@—x + } N —p(oH), SRS o o } A /{ B 4Me H 95
== = NazCOj (1.1 mol eq.), s _ Br  4Me 4-MeS 95
R R H,0, 100 °C R R' a: mf Ha 94
(1.1 mol eq.)

a) 1st, b) 10th, c) 1st-10th consecutive uss average.

Y. M. A. Yamada, K. Takeda, H. Takahashi, S. Ikegami, Org. Lett. 2002, 4, 3371; Y. M. A. Yamada, K. Takeda, H. Takahashi, S. lkegami, Tetrahedron Lett. 2003, 44, 2379; Y. M. A.
Yamada, K. Takeda, H. Takahashi, S. Ikegami, J. Org. Chem. 2003, 68, 7733; BUR{LALT M (#%), 552003-236388; HUR{EALT S (#), 1550 2007-224256.

BRI AT IVER

Diphenylammonium Trifluoromethanesulfonate (DPAT) (3) 1g 8,900/ 59 17,800 25g 48,300 [D3683]
Pentafluoroanilinium Trifluoromethanesulfonate (PFPAT) (4) 197,200/ 5g 21,600/ 25g 64,700 [P1626]

1 3or 4 (1 mol%) 1l
E F R'—C—0OH + R?OH » R'—C—OR?
(1.0eq) (1.0eq) toluene, 80 °C
+ +
NH, OTf = F- NH3 oTf~ R’ R? catalyst time (h) Y. (%)
PhCH;CHz — HC=CH(CHz)s — 3 8 96
F = PhCHzCHz — HC=CH(CHz)s — LS 3 96
3 4 1-Bu— CHa(CHz)7 — 3 24 92
[ +-Bu— CHa(CHz)7 — 4 6 S0

K. Wakasugi, T. Misaki, K. Yamada, Y. Tanabe, Tetrahedron Lett. 2000, 41, 5249; B 32 [, # i 3 R, i (2 0@, 78 4 B2 58, 9 88 & AU (B 22 188 & BE 2004, 62, 1249; T, Funatomi,
K. Wakasugi, T. Misaki, Y. Tanabe, Green Chemistry 2006, 8, 1022; B. Gacem, G. Jenner, Tetrahedron Lett, 2003, 44, 1391; Z. L. Shen, X. Z. Jiang, J. Mol. Catal. A: Chem. 2004, 213,
193; A. lida, J. Osada, R. Nagase, T. Misaki, Y. Tanabe, Org. Lett. 2007, 9, 1859.

HESEMS R S R TUCL S (1) St

(5)-MPAC (5a) 100mg 16,500 [B1845] (S)-AMAC (6a) 100mg 30,000 [B2315]
(R)-MPAC (5b) 100mg 14,900H [B1844] (R)-AMAC (6b) 100mg 31,000 [B2314]
]

ii_Ph i_Ph

Ph Ph
5a (1moal%) @:‘j HCI - MeOH @
o Do sadhamhec e i 5
\ / ‘ / o) NaBi‘h-L;)\,oH.EtOH

Y. 88% 92% e.e.

o o OH O

,”/ ﬁ é 6b ( 5mol%) 3
Ph Ph e i P Ph
NaBH, - {;)\,ou L EtOH
\ / \ Y,93% anti:syn=99:1
89% e.e.

K. D. Sugi, T. Nagata, T. Yamada, T. Mukalyama, C.hem Lett. 1997, 493; S. Kezuka, T. Mita, N. Ohtsuki, T. lkeno, T. Yamada, Chem. Lett. 2000, 824; T. Mukaiyama, K. D. Sugi, T. Nagata,
T. Yamada, WO 98039276 (Mitsui Chemicals Inc.); Y. Ohtsuka, K. Koyasu, T. Ikeno, T. Yamada, Org. Lett. 2001, 3, 2543; Y. Ohtsuka, K. Koyasu, D. Miyazaki, T. Ikeno, T. Yamada, Org.
Lett. 2001, 3, 3421; M. Sato, Y. Gunji, T. Ikeno, T. Yamada, Synthesis 2004, 1434;T. Nagata, T. Yamada, WO 02038535.

;ﬁﬂ:ﬁiI%ﬁf(%\*i Tel: 03-3241-0573  Fax: 03-3246-2094  www.tokyokasei.co.jp
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