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www.rstechcorp.com
R tech |

A company focusing on Chirotechnology

RStech Corporation established prominent HKR(Hydrolytic kinetic resolution) technologies using novel chiral
catalysts developed by RStech.

Various racemic epoxides can be efficiently resolved into-€ach chiral epoxides, From here, complicated chiral
pharmaceutical intermediates can be built with the highest quality in the most cost effective way.

Hydrolytic Kinetic Resolution of Epoxides >>>

RSteCh CBI RStech Cat. OH (o]
® l"&\/ Ho\)i\/ ZA\/’3' © C\/ Holo e st o
CP: >98% CP: >99%
OP: >99%ee OP: >99%ee
RStech Cat. OH [o] Rstech Cat.
(@) L‘r\ ) e e Q& @A TACOEL H,0 @2\/ ©/<'
L CP: >98%

OP: >99%ee

Ring Opening Reaction of Expoxides >>>

o] (S,S)-cat. NSRS KaPO., o
a cl b utyric acid \/'\/ W [>\/ \c“)/\/
CP: >98%
OP: >99%ee

OH o
o) (RR)-Cat o A _ai NaOH o Al
®A_a*R e R R='Bu, CP >99%, OP >99%ee
R

R = CF3, CP >99%, OP >99%ee

Chiral Building Blocks >>>

Epoxides

Pyrrolidine derivatives

Glycidol derivatives Other chiralintermediates
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I-1

Asymmetric aldol reaction using organocatalyst

in the presence of water 9 /\
Yujiro Hayashi ﬂj

Department of Industrial Chemistry, Faculty of 0
Engineering, Tokyo University of Science ©)L H
1-2
Asymmetric Synthesis of Chiral Compounds CFa
Using Bifunctional Thioureas O S
Yoshiji Takemoto FaC N)L N"
Graduate School of Pharmaceutical Sciences, H H N'Me
Kyoto University M
I-3 Hojg OTMS i 1omoe ANH O
Chiral Brssted Acid-Catalyzed Asymmetric NI + "\é‘oﬁ3 —— n’\;/u*ona
2
Reactions R) R P
Takahiko Akiyama 9¢ Ar P
Department of Chemistry, Gakukshuin University. g;p:gH
CCL,
14
Guani(.line Cl.lemiftry: Disclosure of its (Ra‘)N’ R2 guanidine (without R :
Potential Functionality g chiral auxiliary as organic base
Tsutomu Ishikawa* R'<N N-R ind .
Graduate School of Pharmaceutical Sciences, H guamidinum sa® .
Chiba University Y ] chiral auxiliary for aziridine formation
I-5 HCI
. — Enzyme - .
Development of Novel Processes for Phramaceutical 2\_)"{ _ ?:/N( HSH\%(
. . H
Intermediates relevant to Amino Acids COMe COMe C0:
Enzyme a-Methyl-L-cysteine
Kunisuke Izawa* CH,0 HOHZN.,
AminoScience Laboratories, Ajinomoto Co., Inc. HoN” ~COH COH

a-Methyl-L-serine




1P-01

Synthetic Applications using CPME
Kiyoshi Watanabe'* Noriyuki Yamagiwa?, Yasuhiro
Torisawa

l+Specialty Chemicals Division, ZEON CORPORATION,

Welfare
OMe

? Faculty of Pharmacy, Takasaki University of Health and

1P-02

Development of a new chiral synthon for non-racemic

amino acid syntheses, and its applications
Kazumi Okuro, * Yasuhiro Saka, Masaru Mitsuda

20°C { Boc R\l(coou
Fine Chemicals Research Laboratories, 2)RX i :§I = H,
Kaneka Corporation (RRH1
1P-03

A New Synthetic Method of
Isothiazolo[5,4-b]pyridin-3-ones

Masao Shimizu,*" Yusuke Higuchi,z) Takeo Konakahara?

1) National Institute of Advanced Industrial Science and
Technology (AIST); 2) Faculty of Science and
Technology, Tokyo University of Science

_KOH_

st
S

(Iloa NH2 OSO;,H z

N” “SH N"S-NH, EOH
: u' Toluene
(BuzH)
Et _ RNH, OEt NaOMe N-R

1P-04
Preparation of Optically Active C, Symmetrical
Pyrrolidine Derivatives and Their Application

to Organocatalysts

Osamu Onomura,* Shinsuke Tsukada, Toshimitsu
Tanaka, Yosuke Demizu, Yoshihiro Matsumura

Graduate School of Biomedical Sciences, Nagasaki
University

Maozc“"U ~20 MeOgc“"O\OMa  TiCls Meo,C™
I mesitylene

TiCl
NaOH Mooﬂﬁ\ mestylens
"2

'@ﬁ
o)

Organocatalyst

1P-05 -
. Accumulation conc. of 2 ;

SynthCSis of Di-substituted Pyl’idlnes R ( Dehydrogenase R |R=4-CONH, 199 alL
by Microbial Hydroxylation ( f R4 oHNoH, 20 20e2H
* Mie Sasaki, Tetsuji Noda N" HO” °N” |R=2-0r3-or4-COCHy 2~ 36 giL

_ R= 3- or 4-COCH,CH 2~ 11 g/l
Tokyo Research Laboratory, 1 HO 2H™+2e 2 |R-ziors-ordCoPh  02-4 ol
Yuki Gosei Kogyo Co., Ltd.
1P-06

Prediction of Solvent Effects by Quantum
Chemical Calculations and their Experimental
Validation by Microreactors

Yukako Asano,* Shigenori Togashi

Mechanical Engineering Research Laboratory, Hitachi, Ltd.

(CH;C00 —»
diethylether or

NH2
@ +
CH;, acetic acid, 20C




1P-07

Development of Dehydrogenation of

Dihydropyrimidines — Process o oon § 9
Development for HMG CoA inhibitor 3K o S A
Kana Yamamoto.* Ye Grace Chen, Fréderic Buono Hsg éu, Wy ° N &,
Bristol-Myers Squibb Pharmaceutical Research Institute.

1P-08
Process Development of Tetrahydropyran ROH < | |

Hiroshi Yasuda,* Yoshihiko Maeda R ROH
Corporate R&D Center, Showa Denko K.K. CH;CHO cu;ci-x

Takeshi Oriyama, Ryoichi Chiba } Q\OR 7i Q
- . - . Hp ACHO

Faculty of Science, Ibaraki University THP

1P-09 L-Proline
Process development of a key building block for B0 "CHo + B0~ “CHO —>
anti-AIDS drugs by proline catalyzed enatio- DMF
selective direct cross aldol reaction Bn

Tetsuya Ikemoto,* Yosuke Watanabe, Junichi Tomokawa, _j H,,Pd/C
Takehiko Kawakami, Yasuo Uekita, Isao Kurimoto H —_—
Fine Chemicals Research Laboratories, B“O/Y\C”o H
Sumitomo Chemical Co., Ltd.

1P-10

Synthesis of optically active alcohols based on the
microbial reduction and its aplication i3
Chika Abe.* Chihiro Hiraoka, Masaaki Matsuda, Masayoshi Lo, M P80~ N s
Asano. Takeshi Sugai

Department of Chemistry, Keio University

1P-11

Practical and robust method for esterification, amide Method A 2N Me —

formation, thioesterification between acid chlorides and R?OH TMEDA (0.1eq), \—/ (0.1eq), RCOXR

alcohols, amines, thiols, respectively, promoted by or KoCOs (1.5eq.) or

combined amines: Synergy between N-methylimidazole R'coci + NHR?R® R'CONR?R®

and N,N,N’,N’-tetramethylethylenediamine (TMEDA) (1.5eq) or MethodB N Me or

_lMaml; Morimoto, Hidefumi Nakatsuji, Tomonori Misaki, Yoo R2SH TMEDA (1.5 eq.), \_/ (15eq)  picosr?
anabe

Department of Chemistry, School of Science and Technology,

Kwansei Gakuin University

1P-12
Catalytic Michael addition and Michael R e s ol R %R
addition-Claisen condensation tandem reaction of RONTR R OMe " oMF.0-5°C o e OM°
ketene silyl acetals with o,B-unsaturated esters

Yuuya Nawate*, Tomohito Okabayashi,
Akira lida, Yoo Tanabe

Depertment of Chemistry, School of Science and Technology, 2 .
Kwansei Gakuin University R~ ome

T™S
“"OMe  /DMF, 20- 25°c MeO




1P-13

Practical and general method for the optical

resolution of cyclopropanecarboxylic acids

using chiral 1,1°-binaphthol monoether: Its

application to synthesis of pyrethroid and
irality Excahnge Benzannulation

Akihiro Tanaka,* Takayuki Atago, Hiroaki Yasukouchi,

Yoshinori Nishii, Yoo Tanabe

Department of Chemistry, School of Science and

Technology, Kwansei Gakuin University

. A .
RY COH I TsCl, U DROH @ 1R coR R _ISCOR
R’ - § Rt + R
X X (1 7CHyCN, 20-25°C XX (R3 X X (159
X=Cl Br 14 exairples ; 41 - 36% > 99% do
KOH/THF-H0 g2 1R co.H 15_coM
°M° 60-65°C n 2 %
R's= . SR + R
O X X (1R X X (191
rocovery of 2 90% 14 examples ; 96 - 87% > 99% eo

1P-14
Chemical development of 5-acetamido

Ompymerm Ty

-4-benzylamino-6-methylpyrimidine derivative HOT N "SMe

Hiroshi Iwamura,'* Takashi Tozawa? Haruki Inokawa,’ @( AcHN f

Tadashi Shirasaka' sl - Nism

Process Chemistry laboratories' and Chemistry Laboratories?, K,CO, O/OD)

Mitsubishi Pharma Corporation. MeO

1P-15

Oxoammonium salt-catalyzed one-pot oxidation of

primary alcohols to carboxylic acids

Takahisa Sato,* Masaki Tomizawa, Masatoshi Shibuya, cat. &) CI@

Yoshiharu Iwabuchi N\\O (o}

Graduate School of Pharmaceutical Sciences, Tohoku gy > /u\

University NaClO, R OH

1P-16 H (o)

Reaction of Free Amino Acids with Aldehydes; HOZCY N'Me + H

One-Step Synthesis of Amino Alcohol (Akabori Reaction) Me .

Yuusaku Yokoyama,* Natsume Tsubaki, Pyridine 'r:} OH

Tomotsugu Yamaguchi, Hiroaki Okuno S w > Me”

Department of Pharmaceutical Sciences, 120°C 1hr co Me

Toho University 48% 2 Ephedrine

1P-17 :_OH

Synthesis of the Proline Derivatives by OH :

Organocatalytic Asymmetric Aldol Reaction o u 5 mol % (ﬁ"
m

Kazuishi Makino,* Yayoi Yoshitomi, Yasumasa Hamada )K/\NWH ) ° N-\OH

Graduate School of Pharmaceutical Sciences, Chiba Ts O then NaBH, Td

University syn:anti=95:5 88% ee

"Organocatalytic Intramolecular Asymmetric Aldo! Reactions”

1P-18 ~ . A

Chiral Bronsted Acid Catalyzed Enantioselective o~ — e algfﬁ

Friedel-Crafts  Alkylation of [Indoles with " ™ eptoo%e0

Nitroalkenes 0:“3 . < g&%

Junji [ltoh,* Yukio Tamura, Kohei Fuchibe, Takahiko o -

Akiyama \i T -

Department of Chemistry, Faculty of Science, Gakushuin MNTTR Anza(CRICH,

University ~ P 0 06% 00




1P-19
Application of the RStech catalyst;
A dimeric salen catalyst for chiral intermediates

Kwang-Yeon Lee?, Rahul B. Kawthekar®, Kwang-Sik Parl®,

Geon-Joong Kim *° *

* Department of Chemical Engineering, Inha University
®RStech Corp.

1P-20

Case study of homogenious catalytic reaction-
toward highly economic custom synthesis

Sota Kurita, *' Andreas Stolle *

' Business Line Saltigo, Pharma, Lanxess K.K.

! Process development, Saltigo GmbH

<ﬁ == @A@

Buchwald-Hartwig cross coupling

1P-21

Highly Stereoselective and Sequential

C-C bond Forming Reaction of
gem-Dihalocyclopropnanes and Its Application to
Total Synthesis of (-)-Sirenin

Yoshinori Nishii,* Takao Nagano, Jiro Motoyoshiya, Kohei

Hosomi, Ryohei Nagase, Tomonori Misaki, Yoo Tanabe
Shinshu University, Kwansei Gakuin University

mefl ps
R* H’3 R®

—— HOWOH
(-)-Sirenin

R? X! R2 ! X2

1P-22
Lipase-Catalyzed Dynamic Kinetic Resolution of JL
Allyl Alcohols through Structural Rearrangement R*” “OAc R' OAc
Masahiro Egi,'* Yoshiko Yamaguchi,' Noboru Fujiwara,' R! OH (R%= OEt, H) =
Shuji Akai,' Yukiko Kanao,? Yasuyuki Kita? sz R3 VO(OSiPhy); R2 X-R3
! School of Pharmaceutical Sciences, University of Shizuoka lipase o
2 . . P org. solv. up to 99 % ee
Graduate School of Pharmaceutical Sciences, Osaka University up to 99% yield
1P-23

dealiylatiol
Redox Mediated Donor-Acceptor Bifunctional CHOH N
Catalyst-New Development of Allyl Protection PFs
Chemistry— %

\ N
Shinji Tanaka* Hajime Saburi, Takuya Hirakawa, RO H RoH
Masato Kitamura. Research Center for Materials Mem,
Science and Dept. of Chemistry, Nagoya Univ. HO HO~F
allytation
1P-24
New sp2N/sp3N Combined Chiral Tetradentate g . " T iy ot /°\"‘
Ligands R-BINAN-R'-Py: Application to AR ArTR
Asymmetric Hydrogenation of Aromatic Ketones up 1o 89% oo
Masahiro Yoshimura,* Kazuomi Tsuda, Kengo Miyata,
(R)-R-BINAN-R'-Py: I N

Masato Kitamura. Research Center for Materials Science
and Dept. of Chemistry, Nagoya Univ.

Q




1P-25
Fluorenylmethylsulfonyl Group
—A New Protecting Group for Primary Amines—

Yoshitaka Ishibashi,* Takahiro Kimura, Kengo Miyata,
Masato Kitamura. Research Center for Materials Science
and Dept. of Chemistry, Nagoya Univ.

2 1)
R-N’ Q CH3OH
Fms

5% piperidine

R-NH,
30°C,30min  quant

R = primary, secondary, and tertiary alkyl, aryl,

and functionalized alkyl

1P-26
Oxidative Spirolactam Forming Reaction of , OMe .
Phenol Derivatives Using Organoiodine Catalyst R cat. 4-MePhl (0.1 eq.) R
Akinobu Maruyama,* Yutaka Minamitsuji, R2 mCPBA (1.5 eq.) R2 X
Naoko Takenaga, Toshifumi Dohi, Yasuyuki Kita & _NX T TFERT N
Graduate School of Pharmaceutical Sciences, o) (o]
Osaka University X = OMe, N-Phthalimide , up to 89%
1P-27 Position C , .

368 ~3.83A(3.73A

Total Synthesis of Dendroamide A - The
Relationship between Macrocylization Sites and

Conformers -
Takatoshi Matsumoto,* Eiichi Morishita, Takayuki Shioiri
IMRAM Tohoku Univ., CONFLEX Co. and Meijo Univ.

3
PositionB , "

2
NH NO
3.51~3.83 A
3.43 ~3.93 %%;@7/\ @373

(3.93 A)

ol\:/

10

<A

O_n "H ,J /

22 88 pogition A ,

S

1P-28
Preparation of Carbonyl Compounds through

Aerobic Photo-oxidation with Inexpensive Catalyst

Shin-ichi Hirashima, Taichi Sugai, Hiroki Nakayama,

) O/ ) ©/c02|-|

O,, hv, cat.

Akichika Itoh* —_—

Gifu Pharmaceutical University R-CHZOH R-CO.H
1P-29

Thermal stability of new ethers solvent CPME o OMe
Arata Kimura'®, Keita Nagasawa', Atsumi Miyake',

Kiyoshi Watanabe?

1 Yokohama National University

2 Zeon Corporation THF CPME
1P-30

One-pot Synthesis of Alkoxyamine Derivatives by ,?L o O

reductive Alkoxyamination with Picoline Boranes R'” “R2 2 | N
Takehiro Yamagishi, Yasushi Kawase, . 5 NZ “Me
Teruo Kutsuma, Tsutomu Yokomatsu* pic-BHg R? \j‘l\H éHa
School of Pharmacy, Tokyo University of Pharmacy & Life H* R!"R? pic-BH;

Sciences




Day 2 (August 3rd)

I-6

The Emerging Face of Indian Pharma Industry
H. Garg, Ph. D.

Senior Advisor,

Asia, Oceania and Middle East Business Headquarters
Eisai Co., Ltd.

I-7
Process Development of Optically Active p-Hydroxy-a-Amino Acid

. . NHB
— Practical Application of anti-Selective Asymmetric Hydrogenation — oc
. . OH
Hideki Kobayashi Y
Technical Development Division, Onoda Plant, OH O
Nissan Chemical Industries, Ltd.
I-8

Case study on trouble in practical pilot plant production ~manufacturing view~
Toshiaki Masui
Industrial Technology Laboratories, Clinical Manufacturing Unit, Shionogi & Co., Ltd
1-3, Kuise Terajima 2-chome, Amagasaki, Hyogo, 660-0813, Japan

I-9

. . . RS e
Two Complexity Phenomena in Chemistry \ —— F—
Caused by Symmetry-Breaking el t \\
Rui Tamura Anomh

. . [ ] [ ST~
Graduate School of Human and Environmental Studies, Ja-—-7 .1 2
Kyoto University LT
WHALERR

I-10

Solid-Liquid Separation by a Centrifuge in Batch Crystallization Process
Utajima Pilot Production Dept.Sumitomo Chemical Co.,Ltd.
This lecture presents Scale-up techniques from experimental small scale to commercial manufacturing scale

I-11

Measurements of Drying Rates and Selectivity
during Vaccumm Drying of Pharmaceuticals
and Analysis of the Mass Transfer Mechanism
in a Layer of Crystalline Particles

Masamichi Yoshida , Toyama University o 1 2
solvent content w [kg-solkg-crystal)

o
[

Partial drying rates of
isopropanol and water
for vacuum drying of
crystals of reductase
inhibitor.

8 &8 &8 8

sample temperature 7' [°C)

drying raten x 10%[kg/(m™s)]

o
Py
(-]

w




2P-01
Synthesis of Unnatural Amino Acids Derived from
Isocyanoacetate Esters.

Hideki Kageyvama, Tomoya Fujita.* Noriyuki Washio,

Yoshiyuki Hirao, Shinichi Tanaka o
The Nippon Synthetic Chemical Industry CO., LTD. ? | o\ COH e
NH, #
2P-02 o B i
T . H;C.. L-Cystein-OMe s
Process Research on ER-40133 M T o eocne, mm&uj\m .
A oal ac Cbz
Katsuya Tagami,"* Akio Kayano,” Yuki Komatsu, * Naoyuki e e u,c\;:;)DLOH oH,
s H
Shimomura, * Hiroyuki Naka, * Shigeto Negi, ” Shinji Suda® ¢5 M-S Fis \/c;,)?\ Nf
N
*API Research Laboratories, Eisai Co., Ltd. comn” Py L O T
e o o
O o7 ome O Ens0133

"Tsukuba Research Laboratories, Eisai Co., Ltd.

2P-03

Development of Practical and Scalable Synthesis of
Triruthenium Cluster Catalyst

and Amide-Selective Silane Reduction

Hideo Nagashima,* Hidehiro Sasakuma, Nariaki Harada, RuCly(H;0)s

Hironori Tsutsumi, Yukihiro Motoyama
Institute for Materials Chemistry and Engineering, Graduate
School of Engineering Sciences, Kyushu University

acenaphthylene : (C0)2
CO (30 atm)  (>80% puri
( )  (>80% purity) -l----Ru(CO)z
MeOH n-heptane = --Ru\
130°C,24h 120°C,48h (C0), €
1589 (77%) (93%) 95g

2P-04

Carbon Nanofiber-Supported Ruthenium

Nanoparticles as Efficient Catalyst for Arene rem')":;i 1

Hydrogenation Rua(CO)yz + CNF-P —————

Mikihiro Takasaki,* Yukihiro Motoyama,

Hideo Nagashima - .'ICNI-;-P X
Graduate School of Engineering Sciences, Institute for @ U
Materials Chemistry and Engineering, Kyushu University Ha j;ﬂ‘gg ,aém)

2P-05 |l12 HZPIClg(H20)s R2
Platinum-Catalyzed Reduction of Carboxamides R’\n/ Negs 4 =gk Mi. R’\/'i'-Ra
with Hydrosilanes o D:,: eg hc

Yukihiro Motoyama,* Emi Tsutsumi, Shiori Hanada, Wmmel-50 ALESE,
Hideo Nagashima RRS S' R TMSi l\OTMS
Institute for Materials Chemistry and Engineering, Graduate R = Me, OTMS

School of Engineering Sciences, Kyushu University (5 eq. of Si-H) (3.7 eq. u! Si-H)

2P-06

Novel polymer-supported Pd catalyst with high activity

Kumi Nagaoka* !, Yuki Fujita', Tomohiro Macgawa b

Yasunari Monguchi !, Hironao Sajiki p

Laboratory of Medicinal Chemistry, Gifu Pharmaceutical University '
N.E. Chemcat Corporation, Technical Center of Chemical Catalysts % R-N;

Shinobu Takao?, Yukio Takagi

Pd/HP20 catalyst possessing comparable

catalyst activity to Pd/C
<Hydrogenation activity of Pd/HP20>

R-N-Cbz — R-NH, R-COOBn—R-COOH
R-OBn — R-OH Ar-CN — Ar-CH,NH,
Ar-X — Ar-H

Alkyne __ Alkane
Alkene

R-NO; _. r-Nm,




2P-07

[Reducible functional groups)
Development of  Pd/C[Ph,S](H;0) for

Now

Chemoselective Hydrogenation

Tomoteru Mizusaki* ' 2, Shinobu Takao 2, Yukio Takagi 2
Masami Kawase ', Akinori Mori ', Tomohiro Maegawa ',
Yasunari Monguchi ', Hironao Sajiki '

Gifu Pharmaceutical University '

N.E. Chemcat Corporation 2

2P-08
Heterogeneous Transition-metal-catalyzed
a-Oxygenation of Carbonyl Compounds

Yasunari Monguchi,* Tohru Takahashi, Yusuke lida, COR! ?5%”3‘(';,’8"&& ) COR'
Yuta Fujiwara, Yuya Inagaki, Tomohiro Maegawa, R3 R3
Hironao Sajiki COR? EtOH, rt HO™ ‘soR2

Laboratory of Medicinal Chemistry
Gifu Pharmaceutical University

2P-09 1% Pd/C
Pd/C-Cul Catalyzed, and Ligand- and Base-Free (0.01-0.03mol %)
Homocoupling Reaction of Terminal Alkynes (3 g:: %)

2 R-=-H R R

Takanori Kurita,* Masami Abe, Tomohiro Maegawa, R DMSO, O, :
Yasunari Monguchi, Hironao Sajiki (R = alkyl or aryl ) t,24 h ’nggiega\&eld

Laboratory of Medicinal Chemistry, Gifu Pharmaceutical University

| “Ligand & Base Free” )

2P-10
Pd/C-catalyzed Efficient Hydrogenation under
Solid-Solid-Gas Phases

Yuki Fujita,* Tomohiro Maegawa, Yasunari Monguchi, 10% Pd/C, H, (balloon)

Hironao Sajiki . No Solvent, 11, 2.5 h

. . . . (Solid) quantitative (Solid)
Laboratory of Medicinal Chemistry, Gifu Pharmaceutical
University
2P-11
An Efficient H-D Exchange Reaction on Alkane  gypstrate 5% RWC, H, (1 atm) » Substrate-d.
using Heterogeneous Catalysts D,0, 160 °C "
Yuta Fujiwara,* Yuya Inagaki, Hiroyoshi Esaki,
Tomohiro Maegawa, Yasunari Monguchi, CD, (CD,)
Hironao Sajiki (D4C);C- A ..ccpy), e
Laboratory of Medicinal Chemistry, Gifu CDCD22CDs 5,0 5,
Pharmaceutical University
2P-12 ve SH O
Development of Odorless Hydrogen Sulfide R,\)?\R, MeO™ “POMe RN
Equivalent base s o ) * e
Manabu Matoba,* Tetsuya Kajimoto, Qite RN r SCOH), oMo NH;
Manabu Node Cf o " s,
Department of Pharmaceutical Manufacturing Moo e Meo ome
Chemistry, Kyoto Pharmaceutical University T NaOHaq Recycle |




2P-13
Process Intensification assisted by Zeolite

N

R1 OH R1
Membrane \n/ + R2—OH — YaRz +
T. Inoue*, T. Nagase, Y. Hasegawa, Y. Kiyozumi, S. o Lo o

Hamakawa, F. Mizukami, Y. Nemoto®, and T. Nishide® Eastman Zeolite Membrane
CCP-AIST, and Nihon University® Process  Process
2P-14
Novel and Practical Process for Optically- Bio-DKR (:r?:'}opr
Active p-Hydroxyamino acid BZHN™COOH oirr T EHEe
Tomoko Sasaki*, Hisatoshi Uehara, Tatsuya Suzuki, NHBz
Manabu Katsurada, Mari Hara, Hirotoshi Hiraoka, H
Bio&Chemical Process Discovery Laboratory, = . O/?\E/QQH
API Corporation. NHBoc
2P-15
Development of Practical Preparation for Novel Clmw\,},-Me
Tetrahydroquinoline Derivatives as Selective SSTR2 Agonists N
Yasuhiro Sawai,* Taihei Yamane, Shinji Kawaguchi, Masatoshi mo Ny
Yamada, Jun Terauchi and Mitsuhisa Yamano N ‘g‘CN S
Takeda Pharmaceutical Company Limited amorphous
2P-16
Process Development i”-"?}{) 3o g ho  xes ;bg:;
for a Large-Scale Synthesis of FR274496 Frasoon o S,
Ryoki Orii,* Takashi Kikuchi, Norio Hashimoto, Shunsuke Goto conoont, e & oo A
K2003 Pwification NN 2
Process Chemistry Laboratories, Astellas Pharma Inc. “:ag _—
FRZEIST FR274498
2P-17
. . . o AuCH(SM
Efficient Catalytic Process by Employing Nano P{O 43“ (SMe2) o
. \/\, OH (0.5 mol%) A _~_OH
Phosphine—Metal Catalyst H,0, 1t
Ken-ichi Fujita,* Masato Kujime, Hatsuhiko Hattori ’ (CHCH,0),CH, Recyce 89%
q G4: CHzQ ;rsxtd 902
. . . . x
National Institute of Advanced Industrial Science an - (CHCH,O1CH nd 1%
Technology (AIST) by membrane ssparation
2P-18 OH
Biocatalytic asymmetric reduction via dynamic kinetic
ytic asy y CO,R3 I CO,R?
resolution R! R Y
Mari Hara Yasuda,* Hirotoshi Hiraoka, Tomoko Sasaki, Hisatoshi HN._, Biocatalyst HI:LR2
R

Uehara

1 .
Bio&Chemical Process Discovery Laboratory, API Corporation.. Fig 1




2P-19

Development of Process for Manufacturing
Epalrestat

Takashi Onozawa,* Yasuhiro Takahashi, Yoshinobu Suzuki,
Shin Tkeda, Tetsuya Ooyama,

R&D and Sales Dept., DNP Fine Chemicals Co., Ltd.

N S
Mvmu o5 &' M(‘m [
Q J

2P-20
Large-scale synthesis of 2-pyridyl-L-alanine by

crystallization-induced asymmetric transformation
Takashi Kikuchi,* Takumi Okamoto, Norio Hashimoto,

D

HN"COOH HaN"“COOH
Shunsuke Goto
racemization / D& Ltk

Process Chemistry Labs., Astellas Pharma Inc. solution crystal
2P-21
Selective Monohydrolysis of Linear O5R O5H
Symmetric Diesters THF/ aqueous NaOH  HaO*
Satomi Niwayama,* Hanjoung Cho ST O R
Department of Chemistry and Biochemistry, Box 41061 0°C 0.5-1 hour

p ry ; . O.R 0,R

Texas Tech University, Lubbock, Texas, 79409-1071, U.S.A.

2P-22

Removal of Trace Metal Contaminants from
Reaction Mixtures - An Example of Process
Intensification

David A. Pears,* Michael R. Pitts

Reaxa Ltd., Manchester, UK.

309 ppm Rh

2P-23 o)
Asymmetric Esterification of Free Carboxylic Acids with OH I Mo~
ol ~? 9 i
Alcohols Using Benzoic Anhydries = ©/\Et + ©/Lsn
s=42

Kenya Nakata Hisaya Ushiyama, Masuhiro Sugimoto, Yusuke (¢)1  Kinetic resolution ("2 sy

; ; ; - 47% yield 38% yield
Onda, Keisuke Ono, Kouhei Yamashita, Isamu Shiina* b g el
Faculty of Science, Tokyo University of Science
2P-24
Practical and robust method for the preparation & &
of Seebach and Frater’s chiral template, OH R} 5 R)

. . L i (MeO);CH / c-Hex RCHO
cis-2,5-disubstituted-1,3-dioxolan-4ones e & Aol catalyat. P
: : R! COH 65 - 80 °C o Acid catalyst 0__{

Yumiko Oguni,* Ryohei Nagase, Tomonori Misaki, Yoo aiiropic ool OMe 2

Tanabe

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

of MeOH




2P-25
Development of facile procedure for Pd/C catalyzed

hydrodechlorination of aromatic chlorides and
10% Pd/C

application to degradation plant for PCBs — ¥ Chakis
Shinji Ishihara,**® Sueo Wada,® Akira Kume® Tomohiro /N i AN
b : B g b x \ ¥ EGN

Maegawa,” Yasunari Monguchi,” Hisamitsu Nagase,” Cl Cl,

RS MeCH
Hironao Sajiki® Bbprll
*Nagara Bionics Co., Ltd., ® Gifu Pharmaceutical University
2P-26 i 1
Development of Continuous Solution Phase ST B
oc—AA— B 1) pH10
Peptide Synthesns) ) iy we | 2 |ARET] B
Ken-ichiro Morio "/, * Hiroshi Murao (ﬂiA),. HOBt (A-iA)nH Wl\)m
Masaru Mitsuda ", Saburo Aimoto » 0Bn | pericicens | OBn 0Bn
1) KANEKA Corporation. Peptide Bond Hydrolysis of Active Ester
2) Institute for Protein Research, F‘;mﬁ,,n Y Xcld Washing
H H Boc Removal
Osaka University. AV

2P-27

Development of Microwave Chemical
Reactor for Bench Scale

Hirofumi Soga *, Masaki Yoshioka,

Eiji Kagawa, Sakae Horikawa

Shikoku Instrumentation Co., Ltd.

2pP-28 MesC cHO 0,0

Development of Process Route for the New jg (_/N Et

Antiarthritic Candidate S-2474 he Lo

Katsuo Oda,* Toshiaki Masui, Hideo Nogusa, Takemasa o\\é{o

Hida LD(.;\.:’{'I;'HF Me,C “N=Et

CMC Development Laboratories, Chemical Development E—— HO

Dept. and Industrial Technology Laboratories, Clinical (H50, 80°C) CMe;

Manufacturing Unit., Shionogi & Co., Ltd. S-2474

2P-29

Metalloenzyme-Like Activity of AP on Phspholipid Bilayer Bmym g

Membrane ~Another Aspect of Alzheimer's Disease Based on Ly e }n')’smub!_

Membranome~ i “‘j’ o ]lxahon
" Metallos "\

Ryoichi Kuboi, Hiroshi Umakoshi, Toshinori Shimanouchi enzymei,’," o

Grad. Sch. Eng. Sci., Osaka Univ. prééﬁzﬂe

2P-30

Design and Development of Liposome-Based Catalysis for
Anti-Oxidative One-Pot Reaction ~LIPOzyme~

Hiroshi Umakoshi, Kengo Morimoto, Toshinori

Shimanouchi, Ryoichi Kuboi*

Catalase )
(Peroxidase) | 10

Grad. Sch. of Engeering Science, Osaka University
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Asymmetric aldol reaction using organocatalyst in the presence of water

Yujiro Hayashi
Department of Industrial Chemistry, Faculty of Engineering, Tokyo University of Science
Kagurazaka, Shinjuku-ku, Tokyo 162-8601, Japan
hayashi@ci.kagu.tus.ac.jp

Green reactions are currently a very important topic in chemistry, and enantioselective reactions in the
presence of water without metal catalyst would provide an ideal, environmentally friendly process for the
synthesis of chiral molecules. However such processes have been regarded as belonging to the realm of
high molecular weight enzymes. We have shown for the first time that the synthetically very important
aldol reaction can proceed in the presence of water with excellent enantioselectivity when catalyzed by small,

synthetic organic molecules such as a siloxy proline and a combined proline-surfactant organocatalyst.

FEABMEI—RICRETHY, EEEZEALARVEDREIZE LY, EACBRICEER
TeHOBERENK - BRERFELILETRL, ZERBELOFALET D, —FH., B X ME, EE
%, ZBEMEOENIL, (K] 2HEEERCOBEHRL LTHWRERAMEOLEY o+ XBERIC
HEEREE->TW5, SE. FEERILFELEELRRIETHET NV F—AVRIEBKFET., &=
YFABIRBICETT A L2 RE L,

Tbr=-TAHTFE FROAREFET IV R—IVRRE 2

T hr—=TNANT e FEIORERMBET NV F—ARISIZBWT  4-vuxv o) 1 AV LS
BOKFETCOLREBHABIZEITL, ETEITAVR—AEZBWIST AT LY, o FrF4E
RETEx?5 (K1), B, BVAHEIT Inol% TV, KEFEMLAZL TY (neat) RIKITHEST
TN, OTAT LA, BV F U FABRERET T35, KEARIITIAWVBKIZDLWER
RWed, 300molsh B TH D, AX—A 1LIZ—FlERT, RVATATE FT7.4g, ¥ a~F
Y/ 13.7g, BRI Imol%, /K 3.8mL OFMHT. ZBIRTRIGEIT I, B ERET 57T 60nl O
ARBEHEFERL, PRE2ZOEEERE L., TOFER, IR 70% AFIE>I9%ee TT L K—L
ERB LN 10 DTNV F—NEZ2 B D T-DICAWVTZEEEAEOBIT, KISORERER % 5 % 60mL
ThY., FRBEEZIZLALAVRZY, BREZELVWREFHERISOBRRBIZRI L,

FOSIIHE L AKBICoPNTEY, HB LA THRBIXETT 5, RISIIAE#RE TETL W
HEEZXTWA,



2.5 g silica gel o}

cadge

7.49(1eq)13.7g(2eq)

TBDPSO, 1 mol%

{ dconm
0O N 2 OH O vﬂltration

(60 mL AcOEt)

TBOPSO,
NTCOH
a.8mL 250 thy (1 mol%)

water, rt

ju o]
=0
I
+
I
-—h
X
:'l‘

QHO

— OO
10 g (70%)
anti.syn=101
>99%ee

For preparation of 10 g aldol compound,
Distillation only 60 mL AcOE! was needed.

Scheme 1

TATE R-7ATE FIOREFTZT NV F—AVERRE?

TNANTE RERBHRIETAKBFETOTNV F—LVRIEERT Lic, 7aXt—r AV RSIZ
vaxiv7u) UEEALELE A, EEREVWAREFRERELNELN, FEREONETH- 1,
FREMPNEDOFERIZ, 7t —AOKEBHIZLY, ZOFEEB~OBEARMGIZITDhA T
RN L E X, BAKMERA L BAEHALEZEDOERE O HBEBEE O 2 2573, 4R LKL, %
DFER. ANMRISEDORBEPFISOINFII KR EREBEEZ2 D L2 RWEL, RFEEDN 10 (n=10)
DR BIFRINE, REIWRETT N F—ANEE2B2 - L8 TE,

(o]
$ﬁn~ _Hydrophilic part
" he
Hydrophobic part.-” (N_)‘COZH ’
H 2
(o] 0 n=6, 8, 10, 12, 14, 16 NaBH, OH OH
1J‘L + R
R H H R?
R2 Water R2

7u) R LTIRBREAFMBET NV F—VRE !

LT, ARESRESTFERLEDEMEL L, AREELZEALLR2VWARFMET LV F—1VK
SORSITERILFL, BEERBRETH D, B4 RRGEDOBWTATE FEREFAE LTAL
RA. BUEEE2ED, VEOFBBRELAVDIET T, BVWARENRREATLT N F—1ftm
BABONDZEERELE, BIXIE, v 2u~xV /vl o/ aaxXUXTATE FEDRGIE
30 mol¥DT Y v, IYUBDKEETETL, KTARBLEEL v ) v 2RER, TOEE
RETHILICL) RBUBREZED, £<HARBELAVRVWI O R 2BRTH LA TEL,
TR
1) Y. Hayashi, T. Sumiya, J. Takahashi, H. Gotoh, T. Urushima, M. Shoji, Angew. Chem. Int. Ed., 45, 958 (2006).

2) Y. Hayashi, Angew. Chem. Int. Ed., 45, 8103 (2006).
3 Y. Hayashi, S. Aratake, T. Okano, J. Takahashi, T. Sumiya, M. Shoji, Angew. Chem. Int. Ed., 45, 5527 (2006).
4) Y. Hayashi, S. Aratake, T. Itoh, T. Okano, T. Sumiya, M. Shoji, Chem. Commun., 2607, 957.
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Asymmetric Synthesis of Chiral Compounds Using Bifunctional Thioureas

Yoshiji Takemoto
Graduate School of Pharmaceutical Sciences, Kyoto University
Yoshida, Sakyo-ku, Kyoto 606-8501, Japan
takemoto@pharm.kyoto-u.ac.jp

We have developed chiral bifunctional thiourea catalysts bearing a tertiary amino group, which were derived
from (R,R)- or (8,8)-trans-1,2-diaminocyclohexane and 3,5-bis(trifluoromethyl)phenyl isothiocyanate. These
thioureas can be applied to the catalytic enantioselective Michael addition of 1,3-dicarbonyl compounds to
nitroalkenes and o,B-unsaturated imides as well as several catalytic 1,2-addition reactions such as
nitro-Mannich (aza-Henry) reaction, Mannich reaction, and hydrazination. Furthermore, we recently found
that newly designed thiourea catalysts bearing an 1,2-amino alcohol moiety catalyzed the Petasis-type

nucleophilic addition of alkenylboronic acids to quinolines with high enantioselectivity.

AR E RS OBRRIIERERICELOFREOL LT, RECHTIARMOERLE VO
ANOLEELMEREO—2LRoTW5, B, BRVRVWOMiES, BRACES S, BEH
RBREDHEAPLCEBEEERVABMBERER IR TV, e OHRETIE, 2ODN-HEE%E
ALEARBBEEICIVREFRLZEELLIDYVLTROFAV LV THFEECEAL, TR HODOFR
e — AR EE AR AR I — AR IR AR 2 M T B Z LI X W RERIE~DOERFEEAEZIERTESDT
e b E X SEERETF AT LT REOREH L TR EAVWERERICOBRREICER Y HA TV,
CHREESMICEEEAOEEEZBLZOBRERLZAA L TRICERET 2BERICDET
MEE LT HEKEN, BT, BoERABRWELEZT I/ FARERMBEL H5 037 I/
Ko X FAREME 2 208 LREREFMEISICOWTRANT 5,

CFy
S
J@L X Q A Q
FsC N7 N FeC N Me
H A N-Me H o H N
\
1 M 2 j
¢ HO



%ﬁlﬁL&Vﬁwﬁ:»kéwwﬂ:FDR%VV%EWK®74#wHM§E%%%%K
REL, HMEEZETF L FABRBICELD 2 EHBICBE LTS Y, 22T, KFEEMR -
CHNRBHDENNIERY PUFEEORFER~DEREZBE LT, = a7 A7 LUSD=
AHTNEREELBAER LR, RREN o p-FfafaA I FE3 ~Dvn /= NINVD=AF
MMIIMZ B FIATTRETH Y, [FIE 4 ZINERLS o/ T U FABRNICEZAD Z LR RH L,
ARGETIE, 2-2 bF IRV I FFEFEZEBICAVD ZEALATHY, WRLBREOE
FOETIERRONAN, REAL LTV T /2 ZATFAR=br 24 U HEATERTHS 2,

CN
O O OMe CHiCN) =
O O OMe Nu=
A 1(10 mol%) Ncw CH(CN),: 92-99% (90-93% ee )
R N “omener. R CH5(CN)CO,Me: 90-96% (82-92% ee )
Y !

N
s . CHaNO,: 56-91% (80-87% ee )

KIZ, FTNRFATUTREERAWZA I AR AR 1, 2-FIRIE Z R LT,
FORR KERIE L= a7 Ah &2 BV aza-Henry ISR 1, 3-TU A R= k& E RN
7= Mannich KIS/ &2 O 1, 2-FHINESIC DWW T bl 1 23 F o FARIRMICRET S Z L %
RHLE?Y, Ei, /) VBEED LD REBFRADOA I UV ~ORFEMMRIGIT OV T, A
U F 7 ARIERDEHE Y A FRIK (TMSCN, ketene silyl acetal, etc.) ZEDOREHIZ AV -k
REMMEEOBREIT 2 EN TN D, ARV ERETCORDIFNIMON TWed o7z, I T,
ZF YR BERERAICHNTE ) U U ~OREMMEIEERFF Lz, TORER, BEFEDNT I
JFATUTHE L IZEATH TN, I aNVRBEZ = VERFT., 1,227 I/ Tra—LiBiE
TAEERFATLUTHE2 2ANEZ LICXo T, TAT = VERR T FAERICEAT
BTHBZLERHL, ¥1D TOMBAHRESY v ARIGICRII LY,

" N B(OH 2P(’:(gcmoogo) X\Q:\/EY/\ 28-78%

O\/Nj A ———— NN (82-97% ee)

NaHCOs V4
CHyCly, Ho0, ~78 °C PhO,C

BE MR

1) (a) Okino, T.; Hoashi, Y.; Furukawa, T.; Xu, X.; Takemoto, Y. J. Am. Chem. Soc. 2008, 127, 119.
(b) Okino, T.; Hoashi, Y.; Takemoto, Y. J. Am. Chem. Soc. 2003, 125, 12672. (c) Miyabe, H.;
Tuchida, S.; Yamauchi, M.; Takemoto, Y. Synthesis 2006, 3295.

2) (a) Hoashi, Y.; Okino, T.; Takemoto, Y. Angew. Chem. Int. Ed. 2005, 44, 4032. (b) Inokuma, T.;
Hoashi, Y.; Takemoto, Y. J. Am. Chem. Soc. 2006, 128, 9413.

3) (a) Okino, T.; Nakamura, S.; Furukawa, T.; Takemoto, Y. Org. Lett. 2004, 6, 625. (b) Xu, X,;
Furukawa, T.; Okino, T.; Miyabe, H.; Takemoto, Y. Chem. Eur. J. 2006, 12, 466. (c) Xu, X.; Yabuta,
T.; Yuan, P.; Takemoto, Y. Synlett 2006, 137.

4) Yamaoka, Y.; Miyabe, H.; Takemoto, Y. J. Am. Chem. Soc. in press.
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Chiral Brensted Acid-catalyzed Asymmetric Reactions

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

Recently, chiral Brensted acid catalyst has emerged as a new type of chiral catalyst. We have synthesized
chiral phosphoric acid diesters starting from (R)-BINOL. The phosphoric acid diesters exhibited excellent
catalytic activity as chiral Brensted acid in the addition reaction toward aldimines such as Mannich-type
reaction and hydrophosphonylation reactions. Aza Diels-Alder reaction with Danishefsky's diene and
Brassard's diene also proceeded smoothly to furnish the corresponding aza heterocycles with excellent
enantioselectivity. We would like to propose 9-membered transition state model for the Mannich-type
reaction based on the theoretical study.

A I ERT BT U FARRE L REAMEIS, fMRIERISIXET v RILED L AFHER
K BAZERRFEED—DTHD, ThET, TN A ABBEERRFMEE L LT—HROICAVD
hT&7%, LL, BEFFIATT VAT y PR, S Alll L TRERERZED
T3, Bxlx, 13X T3 )0/ 57— bORBEAMRKIETH D~ =y e RIRIEHREK
D DVITAKRFIZBNT, SEERO HBF, ZAWAZ LIt K VBB IETL, MIETHB-7 2

JZATFARBERNRTELND ZLEREL TS D, 22C, HiM Ar
REIFNTT VAT y FEEAEOREL B L TREZ1To %, QO e
(1) BEOBEEZALTHNEZ & OIPZ'OH
(2) BREEEALCNBZL ~ OO

D2 AICHEBL, (R-BINOL L VBRY VEBEUTIZXFL1 2FFA L, Ar

P - - 3 . = P o= N - 1a; Al‘=4-N0206H4
ERLI-L A, 1 BEN-XSALT T ATy i L L CHgET 5 1b; Ar=3,5-(CF),CeHs

ZEERWELK, 1¢; Ar-2,4,6-(i-Pr)gCeHy
1. 4 2UITHT BREAMRS 1d; Ar=g-anthny

1 2B L LTHWT, A3 vicdT3 I 5— MM TH D=y e BIRIE
ERELE, 3 3-MOBBREZRFLIEEZAS, 4o bu T 2= VEFEALE) VBBV ATV
1a (10 mol%)Z FAWVA Z LIZXVRET B B-TI /)T AT IHREE 9%6% ee THOLNDZ LEZRW



LY, BREEHEICLY, o BEOBEBREAZBTHETLTVSEELZTVS, B, A3
VIERTAEY VBT AT AOREMMESICEY, o-T I/ RARVEIREMERSES
nreY,

OMe Ar\
ANH Q OTMS N
R R3 1c
OTMS mwm%%
up to 96% ee 1a o)
M
HO OMe OMe A“N
/ |
OTMS
\: JOEt N OMe
A \OEt Pl up to 99% ee
‘~_..OR N
R7PC 1b 7 Okt
6 OR
up to 90% ee up o 977’23
o

2. 420 THFMRBIERS

KIiZ, A IVEBFEBEY L EOMMBLRISEEMRE Lz, Danishefsky's ¥ & DRI, le
Gmol%)ZAVAEZ LItV HRREITLEY, £k, LV RISHEDE Brassard's V£ & AN
FEAICHE, 1d O Y PUEG mol%) BRI TH 729, Biz, BFEETNF VTV
& DB FEFRT F Diels-Alder KIS bIERETL, }IET27 P77 Fax )/ Y UHEEAR
BUOEEMETHEONE Y,

WHE:INET, HOFSIATVURT v FBEBETBE SN TWEDS, RBEEETTXILT
LU RT y R ER R o T, TV ATy FERRIY, BEE, KBZEETHY, B
VIRWLES THHI D, FllhFBEL LTELRIRANHFIND,

BE R

(1) FFINT VU RT v RERfREEDKEBL; Akiyama, T.; Itoh, J.; Fuchibe, K. 4dv. Synth. Catal. 2006, 348,
999-1010.

(2) Akiyama, T.; Itoh, J.; Fuchibe, K. J. Synth. Org. Chem. Jpn. 2005, 63, 1062-1068.

(3) Akiyama, T.; Itoh, J.; Yokota, K.; Fuchibe, K. Angew. Chem. Int. Ed. 2004, 43, 1566-1568. Yamanaka,
M.; Itoh, J.; Fuchibe, K.; Akiyama, T. J. Am Chem. Soc. 2007, 129, 5756-5764. TADDOLHI®D U >
B x AV i-< =y e B, Akiyama, T.; Saitoh, Y.; Morita, H.; Fuchibe, K. 4dv. Synth. Catal.
2005, 347, 1523-1526

(4) Akiyama, T.; Morita, H.; Itoh, J.; Fuchibe, K. Org. Lett. 2005, 7, 2583-2585.

(5) Akiyama, T.; Tamura, Y.; Itoh, J.; Morita, H.; Fuchibe, K. Synlett 2006, 141-143.

(6) Itoh, J.; Fuchibe, K.; Akiyama, T. Angew. Chem. Int. Ed. 2006, 45, 4796-4798.

(7) Akiyama, T.; Morita, H.; Fuchibe, K. J. Am Chem. Soc. 2006, 128, 13070-13071.



-4 ({BFHER)

TT7=UrrIA MY —  EOBBEDOHER

FHRERFEREGIREN
)l

Guanidine Chemistry: Disclosure of its Potential Functionality

Tsutomu Ishikawa
Graduate School of Pharmaceutical Sciences, Chiba University
1-33 Yayoi, Inage, Chiba 263-8522, Japan
benti@p-chiba-u.ac.jp

We have developed guanidine chemistry to disclose its potential functionality. Introduction of chiral
centers into guanidine moiety afforded new chiral auxiliaries, which act as organic bases in asymmetric
synthesis in both catalytic and stoichiometric modes. In addition, treatment of guanidinium salts with aryl
(or unsaturated) aldehydes, including heterocycles, under basic condition, provides aziridines together with
recyclable ureas. This cycle aziridination can be expanded to asymmetric synthesis, in which satisfactory

stereoselectivity is observed dependent upon the electronic character of the aldehydes used.

WELIT, BAGSAL LTERBLEEEL 2-700-1,3-PAF A IF/ Y6 OMC) P (1) B
TIVEBBIIRIET A L2BD, TARRBLRY, FT=V BULEMOFRERY —E L
TOBENTERELRIET L, TRICRTLOREES 7=V 8LEH @ 3 L) #EHL,
FROOXFTLGHBIFE LTORBCEREZHTHI T2V FIA M —2RBLTE R, AV UK
CYLTIE, THETRBLREERICOVWTREI LRV,

_Ph
e cr N~OH P N Co,Bu
Me‘N%..\N'Me Me~NJLN-Me Me-p” “N-Me o
1 Ph‘s\—(Ph PIfHPh
2 3

1. Z7=Ur&%I70#8H ¢ LTHRA

WECII T =VUBEEHIVITREEE LTER L, #BEBLINITT ==y biER
BE2RAIWHEEIILESE, XA TT7T=UraAVhiE, BHIIARFTRERZRF I/ 7T==y
LAEPREENEREN., TNIIRFESRICBIT AT NMHBAE UTHEEZRE L&, RICE»
LEMATRERE CENRENIZETHEEWVWIBO CEHiRa /2% T, FLTERL
EERHEXFNTT =P AN, oA FAN Ve E OBERIGR /KT V3 —D Y Y e P



R DLERBRSICBIT A FOBEMRERIEL., T TIRFOFAL LT, A I EBRET Y
NEBEZF N L DA T NIINR SRR T D, ¥FTINVTT=U0 2 FETERESREICTRGSE
BB, BOARFBEENED O,

2
Ph._N CO,Et
PhYN\)LO,Bu + Acoft —————— Y
bh without solvent Ph CO,Bu
20°C, 74 85% (97% ee)

2. 7= aEBEXRINTSV— e LTHIB

—F., BEEET I/ 7T=U=20bE 32X 70707 L—FLETV—ATATE FEDORR
TTOVOUBRERL, BIETIVLVTIEIBARATEL W 2=—2 7 (BREREFTCI VUE
BER) "2RR L, TREAOLSIL, AREDZF U FABREI—RITEL, PTRATLE
BREIIAWVWAT7ALTE FEELOBBREIEKFEL, EFHEETIIIN I VR, EFRSIETIETY
ARMELETE, TLEALMILE, PEBIE=ATATE FEROT Y PV ERVWTRAT 4
VAV U DRFRERERAERIGOFRAE 2 RT L L bz, BEEAuHEEOFEE X &
R VI L VEEA L=,

Buo Ar t
e PN ACOg‘Bu uOC,  { s, N CO,/Bu
i o~
3 — | MeyZop-Me | PPErOnE PPN, O | nu24h T
\ n,4h SNTUN-ME o
PR Ph Ph  'Ph 82% (97% ee)
guanidinium ylide L ) 0
spiro intermediate JL
Me-N~ “N-Me
TMG = tetramethylguanidine PR Ph

ULk, 7= BB MORBERY —v e LTOREHIZOWTAREFRIIGEE FOICRIEL
T&l, BEINAEFRFFEILTLULHROL bOET TRARVY, FT7T=UVEPBELES
FISEEDIE STz, 7= BbEHR T I AW EEMZSRIEEZ oD, 20
HEEHICEBR LS 7T=0 73 xb)~®§%mﬁbw€%ﬁ£®ﬂ§tﬁfa< Frnssaett
REOEEIZHORNB LEX, BELHFHEELHRET TV,

RPAEPEIL, TEREREGEEEF R EERYUEFHREOELEEEDOZRKRIFZTHDOERT
HY, TIIHESITHEEZRLEY,

ik 1) Isobe, T.; Ishikawa, T. J. Org. Chem 1999, 64: 5832-5835; 6984-6988; 6989-6992.
2) Ishikawa, T.; Isobe, T. Chem. Eur. J. 2002, 8, 552-557. 3) Isobe, T. et al. J. Org. Chem.
2000, 65, 57770-7773; 7774-7778; 7779-7785. 4) Ishikawa, T. et al. Chem. Commun. 2001, 245-246.
5) Isobe, T. et al. Chem. Commun. 2001, 243-244. 6) Hada, K. et al J. Am. Chem. Soc. 2001,
123, 7705-7706 (Chem. & Eng. News Aug. 133, 32). 7) Haga, T.; Ishikawa, T. Tetrahedron 2005,
61, 2857-2869. 8) Desadee, W.; Ishikawa, T. J. Org. Chem. 2005; 70: 9399-9406. 9) Desadee,
W. et al. J Org. Chem 2006; 7I1: 6600-6603.
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Development of Novel Processes for Phramaceutical Intermediates relevant to Amino Acids

Kunisuke Izawa*
AminoScience Laboratories, Ajinomoto Co., Inc.
1-1, Suzuki-cho, Kawasaki-ku, Kawasaki, 210-8681, Japan

kunisuke_izawa@ajinomoto.com

Recently, optically active a-amino acids have attracted much attention because they constitute important
building blocks for the synthesis of pharmaceuticals. We have developed several processes for the key
intermediates of HIV protease inhibitors and ACE/NEP dual inhibitor. In addition, a new synthetic route to
ao-methyl-L-cysteine was developed by the enzymatic resolution of racemic 2,4-dimethyl-
4-methoxycarbonylthiazoline which can be easily derived from chloroacetone in 4 steps. An alternative

pathway to a-methyl-L-cysteine from a-methyl-L-serine will also be discussed.

RLFBEIZ ) - TN T S AFINIATIEEERO OO AF)Ib 2B KIEE T 5 HIV
JoaF7—tFHEERGEE (S,S) -Boc THRF ROBEERFELRE L. ¥ —F. Atazanavir
DOHPEHELZLS R,S) -Boc TRFF 6 DARICBVWTIE N N-Bn,RE T ZNT S FE
HhS 0O XAFIVE - BiTeR3IN—FERIRLEE, TOFETIES > 2 O NaBH, Bt T, &
HOAVAROO7)Na—) 3 Z2ENBRETEDZENTERL, LALEAS, JOoOoXAF)b
{LEXRETRIERY (EXZ700AF)IVE) RERL, 2512 R,8) ZooF7ivya—)b 5 BT
3 (5,9 HhLDBERUENBANZLHHD. TORUIHPZ2BD-, T THEEZEFEDE
ELTHRETHZEZRMUER. 4 NHEEE L TRtk ZLERBL. SMEOLR
FUROERELTHIABRELRTOAEZRELTERE K1), 2

) 1) BICH,Cl 0 1) NaBH, OH 1) H,S0,
BN~ pr 2) Buli BN - C 2HC  pan b cl __crystallization
3) crystallization : / 2) slurry washing
Ph 87% Ph , . Phog 86%
RS/S85=92/8
H,SO, OH 1) Pd(OH),, Ha H 1) NaOH
B%NJ?VCI Bmmv/?v0|_L__*B“”*g<9 )
2) Boc,0 2) crystallization :
Ph a4 86% (2 steps) Ph 5 05% Ph 6
RS/58=99.9/01 RS/S8S>99.9/01



6, 6- AFIN) P AIMERETHIE UTHRENED SN TWS BMS-189921 D#EEFHATH 5.
TOERIBEEL T, RLVTEBRMEICLAAEEE_FORESAT I /EOSREZ MOEDET
ZREEET BN — N EBRR L. BEHCROERTIE, b5 2 b1 E2 BRI TR K
BLUTHFENE I-BLUD-TI/BEZ2ARTEITOAZHAREL TWS, ZOHETIE. #HT
BB UM O —tENREENTVNBEED, TEIRTHLSIFIZIERNICEND L-A8 %
BBEIENTES, [EWE= bOXEOETIX 5%Pt-0.5%Fe/C ZAWNS Z &IC & DFEPM T RGH
EITL. 9FDNBTHNET I AFIINY DU FEAINEOSNE (R 2). 9 BEROEET.
TOEEE t -7 FITREL TRAORPHE 10 ICHEETE R, ¥

~NO
- 2Enzymes ~""NO, reduction *"NHz BrCH,CO,t-Bu ;/\ﬂ/\cozt'su
HN/\fO >99.0%ee J/ protection |/ |’/
S NH HoN~ "CO,H BocHN™ "CO,Me BocHN™ "CO,Me
y4 8 ] 10
Ph O

steps N\ -
sH H o//_NLcozH @

BMS-189921

R, HEFE a—AFIVT I JEVNEERARBODEE - AR EL TEEEZEDTNS,
ZNSDOBREBEDNTHREZE ORENHZM, FTH e —AFI AT OARITBRERT,
SEEDHZHENREN -z, TIT, BR4B3roo7bons 4 BETEFICARTES
2, 4-dimethyl-4-methoxycarbonylthiazolinel2 DOBEERMARFMKIBRERD HiEEMRE LK, &
SIZ. HEEHa—AFNEY LI BL-TI=on5 | EETNERLS AR TEAIRENRNSE
Ehiz. TNEANBe—AFIVIATA D OEBRRATOERBBNTS (R3)., 2

Enzymes HCI
A HS
CN COgMe COZMQ C02H
n 12 K 14
Enzymes
HaN . a-Methyl-L-cysteine
HaN" “COH COH
L 16

a-Methyl-L-serine
SRR
1) K. Izawa, T. Onishi, Chem. Review, 106, 2811 (2006) and references cited therein.
2) Y. Otake, T. Onishi, N. Hirose, M. Yatagai, K. Izawa, 231st ACS National Meeting, (2006), ORGN-141.
3) M. Nakazawa, K. Izawa, N. Onishi, K. Yokozeki, Amino Acids, 29, 69 (2005).
4) M. Yatagai, T. Hamada, H. Nozaki, S. Kuroda, K. Yokozeki, K. Izawa, 233rd ACS National Meeting,
(2007), ORGN-269.
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The Emerging Face of Indian Pharma Industry

H. Garg, Ph. D.

Senior Advisor,

Asia, Oceania and Middle East Business Headquarters
Eisai Co., Ltd.

The Indian healthcare sector and Pharmaceutical industry has evolved
significantly in the last three decades. The U.S.$11.2 Billion (domestic U.S.$6.8
Billion and export U.S.$4.4 Billion), Indian pharmaceutical industry offers a
unique proposition in the pharma value chain. India has established itself as a
reliable source of drug intermediates and pharmaceutical formulation and its
strength in manufacturing quality medicines at affordable prices. The expansion
of the nation’s economy is opening up new doors of opportunity for

multinational companies.
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Process Development of Optically Active p-Hydroxy-a-Amino Acid
- Practical Application of anti-Selective Asymmetric Hydrogenation -

Hideki Kobayashi
Technical Development Division, Onoda Plant, Nissan Chemical Industries, Ltd.
6903-1, Onoda, Sanyoonoda-shi, Yamaguchi 756-0093, Japan
hkobayashi@nissanchem.co.jp

A practical synthesis of chiral amti-B-hydroxy-a-amino acid derivative 6, an important pharmaceutical
intermediate, is reported. First, we developed optical resolution method including a recycle system of
resolving agent 3 (phenylalanine derivative). Second, with joint research with Prof. Hamada (Chiba
University, Japan), his group found the direct anti-selective asymmetric hydrogenation. Consequently, we
adopted an effective synthesis for obtaining 6 derived from glycine derivative as a starting material via
a-amino-B-ketoester hydrochloric salt 4. In addition, we made many breakthroughs as problems existed in
the new process and optimized the scale-up parameters while ensuring high quality.

B—tFuFxv—a—TI/BiX. RETIVEBL L TR REYDEEELETHIXRRERILEY
RPEEXLOWERSE LTHONTWS, SEERLIE, Y774 07 v 7®5E (BRFESM
B ERLFE - PEGEE) BV THTA AROEEPHETHINFEEL —E Fexi—
a—7I/BBEEE 6 2. BRE. BN OBRE~SEXIAWO/NIVWFETIENICRET
DEITHRI L,

1. XESFEORSR

6%, R I7a~FUATATE FRLHEHEIND I TROGRENMON TV, Bk
A FOBE»L TR LMER Doz, TZ T, BARFLEER, V7~ ~FIATALTE
K& <=u % Knoevenagel EE L= 7 u~F VAT I INEE 1 22V TRAT VB UL/
WL ARRICTHEERILL, BON3TEIBOIRIVAINVAVEE rac-2% 7 z=1T5=
VHEE ITUOT AT VA—EAETAROMBEERH LA, X, XFESEA 3 2ERA%
TNTAIVIIERTDI VA INT o R EREL LT,



Ph \/k/OH o

. 2)PA(OH),/C, H, NHBoc

Na WO, / H0, 3 3)Bocz0, NaOH

%OH _ O\(b\'ron - . O\g’}\(ou - o ol
OH O

[o] 85% (o] 30% (o] 69% in 3 steps _
1 rac-2 2 (2R3R)-6

2. REKRILEDOHSE
FRHBKEMEZZX-HE. REREHOV A IV T o AL 2EENRIBEOZ S,
RELARFERECRBESNIEENERRBECEXPANOREZIEBERTHEL. 7V -7
ZNY —DBAPLORESEEL Y VENREEZRRTILNERD -, T THRLIX, BEiZ
BORTEBHEICEID2AMOPSVEEELZBEI T, HOEDTRETERICL DHEHL2ER
BEEEA4RMNLE, TOER, TERKFEHEREOKEAHRICLY, a—TI/—B—F b x=XT
ND anti BRORFARIEBRHENEY,

NH,+HCI (R)-BINAP-Ru(TT) / H, NH,+HCl
R! OR? R! OR?
O O 6H O
Anti - form

REBFZIORIEERN, V7 a~FUNINRVEBNASA R UHEENORETE S o
—F7 ) —-B—4 b = RATNVIEBIE 4 2ARFAFELUIMKSERE, BoctT 5 EREEEZEIR LI,

Ph
NH,-HCl NH,-HCI Ph/I§N
QRIR-6  — O\i/!\NOMe —_ OWOMe —_— O\(x + ‘\I(OMe
CH O 0O O o} o]

] 4
3. AEEREL SHEHE

REABIERT—AT v 7T5 L, KRB TRIGEESBIRICEET 5LV ) 7HRR
HERERIEHREEINT, FITCIORERALEToE T A, BREERISAERNRM OE
B & A EMRORRNRAEEF L, MEFREEOREZRRT 52 ICAERMEIC OV
TR LR, ABERGEEREN 0 ke R2AMERNEZRHLAE, BECZORMEZIITR
FUA, =FUFABREEREFLOOMKES 0. Inol%E TEET2FEWREL L, RF—x
Uy bRENLODEEROBWAE AR ET R 2RI LI,

oM, « —7 ) —B—4 b ATINVERE 4 OSERHRUCHEBIMEZSLEL LRV
¥85% Boc {LRISIZ & BAEEMR LIZOWTHHFE TR T 5,

PN

1) a) Makino, K.; Goto, T.; Hiroki, Y.; Hamada, T. Angew. Chem. Int. Ed. 2004, 43, 882-884.
b) W02005/005371
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Case study on trouble in practical pilot plant preduction ~manufacturing view~

Toshiaki Masui
Industrial Technology Laboratories, Clinical Manufacturing Unit, Shionogi & Co., Ltd.
1-3,Kuise Terajima 2-chome, Amagasaki, Hyogo, 660-0813, Japan
toshiaki.masui@shionogi.co.jp

In recent years of Process Chemistry, a number of reports regarding problems occurred on scaling up have
been published from Chemical Engineering point of view. In practical field of Pilot Production, however,
some troubles have been seen, because most manufacturing methods used in Pilot Production is still under
investigation for Commercial Production. I will introduce some troubles occurred in our pilot plant due to the
scale-up factors.

1. EUBIC

B F A DIERIF R TIIERE (IL Kifh) THRESIhAMSEEZRWTNI Oy b AT —)W(~
1000L f2E) TOMEZ FITEML T3, BREZEMEOEEMEIBRA TP a2 —IVIZHDET
FAL)—CLERDEBRFEERLZML T EAMICERE CTHEI N YUEEAERMEEEL
THABGEINEIMOREZITRIZETHS, BEOTOEAEEFH T, {LETENRER
MEREAT=NVT v TOBBRPAT—IT v TRECETE T —R3EE<BEEINTNS,
LML, BRADKRBFEEUSEOFRBIIBVTIIYUELROTEREHEARNBENC &, FAEFEHENE
DHERBIZHT2RBRARAROHME LRBELEEDOIIaZr—2a RRBED M T TIVDH
EL TV, TRRF TSRS ECHBEESOEGEOERERTICX2bDTH S, 4H,
REAVDBRLI-FSTINDOENS, TNSOBERICEDREELEBEFICOVWTHENT S,

2. W&

2000 FELARICHONONDOBRFEEMEDORF TRELEZ NI T ONT, EEWZ N DMNIZHE
MTBEEICUTD4ENEZSN, TNOSNEFEL TS INEEITORNBHEMNE N,
OFREL - A - FRHEOHIR, REICHTIEBORRICLEHD
QORIPHRUBFHZFOBERORALRRICEDDHD

@7 A TER L ERUE L DOBRHENEDEEARICEDHD
@BEBEEELFRELDII 2= r—2a FRRICLEHD

QDFEE - A% - BESOMHIR, RETIE. 75AIERTHEATIEREOREY L — ROR
B BREEEEETHERATI TEARNSEOMR. SEOERNERE - RIS R OR SERE
KBRETEEBIIONWTHERELATNERS WL, ZHREARRELFEBZ T TR, BERIEER



ERENDESIBBDORIOVTHABETH . AE—RTORBDPEIE, HiICEEREORE -
REME VS ERVBKISEEDORE, BIAERYOEMED NS TNVERERS,

QIZEL TiZ. RISICT 23258 - REOFRENBITo N5, ERETIEAL. BRI,
BRREDIE, FBEINSERTIRNERY EBREZEDRNICHEET 2OME & DRIE
MHD. BE. ERBICEAL TEZ BEHMORE - REICEETIHB2THD. BEOHICBLT
HTHIRFEIND %, AT —NT v TIZBWTKER NS T DRMNBAEEEIZEN, UL,
BUBTRETIPESLZTORKIBHEIIDOVTIE, RBIINDZZENEL, KER T TIVICRE
TEERMENDH D, BETRBERIIE I 2B T5L, ROLIBHDONH S,

(BH]) : BYESRHT. EMEEEY — 5 2H0WTRIEHE. Onepot TRIGAED =MBRISICE D
BEY E RO EMMERL . 1ot DRENTERICEK 2o /2. BEEORERIZRNICHEELE
W AN HEGE T ARRIGTHEATEZAY / =)V ERIR, UL D R L = HREE A F )L At
BikERIG LIz EiCL B,

COBFUTIEIOICHY T DT FAIEREERBEDRBOENH >/, 75 AIERTIZ, @
FCHFEETSHMEBHRINATr—IV, BRREVNDZEHH D, 1 BB OREPICIZIFRSIC
FRATHBEINTW DT, ZOEIRBAREBIBISKM>/. LML, FIFHBHREBICENER
REITBNTIE., HAOKBAGEL . BEHBHANZRICEBEL TWEIENERTH- =, Hik
RN LR, CORFETHEEEMBT 200D TTIEARL, 2BETH- 7=, FiEIORLETIE
R, RISKEZTDOEEHRERERE. RRIEANEDE I ENSKBICEEL TWAH XK E
NEDTIREEATNS, ERUERBII VS AIERTHERTOIH S AREDEE L, HE
DREEPENE TR EZRHEENEET 5. KISBOBRIROME - BHHR, B RO B2/,
HWROGHRESE. A5—I 7y 7O0HTRIKAEBEINZ 77 25 —TH2H,. Fhlsno
HHECODVWTHE<BERLUTBLS ZENRKRETH D,

BRI, QDBPETH D, B TIIHBMAETM L BERFNTERICHEL TS, TD=HHk
WEEBRBEEELOFINOBEOBENEEICEETH S, BH. Hilid BB EEEDORT,
BLERNCENBEMTRON I NHEECTEEROE &> & L7z Know How id 1~2 Ef2ED
ST VTREATIRBEAZNZVEENHD, ThNRERTR S INVARETEZEHE,
pH FBZHITHITE L, pH A—F —& pH BB L TIIHREADBER T OSKROMEBERDS
pH AABHOFAMD IREE T D LEICEHENE L Z2FANEN, 0%, IBHKO pH NEEHD
HIEOFBBANS NEEIX. BIZ pH T TR BEHEZII DOV THHEMICHE L THHk
THEBEDAN S TN EZREZTHERAERS,

3. £&9

BRFEIEICBIS M 7VICEAL T, 8% E<HBEINIABLFE M ETF OB A
EOWEBFABNTIRAL, BEOMENS., HMENRBI LT A EEREORKIE, ]
EEEANOBENBE (EEHE) OEENS. HEMICERL TWUI 5 7V 2EE A2 EE
ICDOWTHN L, RIBBBOBRPOAr— )7y TeBELEYIal—Ya B3/ aot A1t
FOMREFICE> T, BEKMHD, ROBNOHBEETHS. LML, BEDO RS TIICELT
FRSNZEHBET TR VEBEVWERTRETSEHDTHD Ayr—IV7 v TERHE BT B3I2E.
BLEE, B, ACBERT2H5028E05, TORRA2RKE2 7+ O0—FTHLUNEETH B,
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Two Complexity Phenomena in Chemistry Caused by Symmetry-Breaking

Rui Tamura
Graduate School of Human and Environmental Studies, Kyoto University, Kyoto 606-8501, Japan

tamura-r@mbox.kudpc.kyoto-u.ac.jp

Two unusual physicochemical phenomena are described which are regarded as an event of a complexity
system. One is “Preferential Enrichment”, an enantiomeric resolution phenomenon observed upon
crystallization of a certain kind of racemic mixed crystals (or solid solutions) composed of the two
enantiomers from organic solvents. This phenomenon is associated with a symmetry-breaking in chirality
upon polymorphic transition during crystallization. The other is the ferromagnetic behavior of purely organic
radical compounds in their liquid crystalline (LC) state, allowing the attraction of the LC particles and grains
on water by a weak permanent magnet. This behavior is related to a magnetic symmetry-breaking by an

application of magnetic fields.

21 RIS (Complexity) PORHEDEREEDLATALY  BEHROKE RS E LT,
LML ERFIRETH D h A A OHEEEEIZLY REICHBMESBEND Z EBMON TN D,
La L. Bt oihic E5< BRI FRENVHER ST, T, AHETIT, BARAR
R L1z 2 DOBHERLFRB AV TR T 2, v . O

x—{ Y-s0; M;‘B-:ﬁ’\'cﬁ-@-o’\g:on

1. EEELBRS? X =H. NO». CL. Br. I: R = Me. Et. Ph
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nN3d. bH5—HEOXINRT)Eu—LFEEEOTEIK i e (BT (S Jow o

DRESXENFRKLEERL. HEELAR) (o ersticion) [———

(Preferential Enrichment)&#i L7z (M 1) ¥ ZOHKD tow ee [ S0, R | PR S_| high ee
AH =X A %*ﬁ?‘]’ L. ﬁ%ﬂ%{b@%(:ﬁ Rl &ﬁ'ﬁ;’%%*ﬁ M (3rd crystallization)
high ee =3
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rhbtbb, SFORBBEDHZEZ LT <, ARERIIC
U%%mﬂﬁﬁwﬁﬁﬁﬁmﬂéo—ﬁ\#&ﬁﬁﬁﬁywmm
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WIT, WREMEIES 1a & 1b ZKICENST, KABA 05 7
ANVEESF LA, ERIIEAIZSIZE2Fbh (B3), ®
(T N4l < Ch # < SmC HONEIZE & A3 < 72 0 | SRBEMERIME A
EROKRE & E—F LT,

B 3. HAICSIZD2FohdiEE
SCHR

1) K. Mainzer, Symmetry and Complexity: The Sprit and Beauty of Nonlinear Science, World Scientific,
Singapore, 2005. 2) Top. Curr. Chem., 269, 53 (2007): Enantiomer Separation, F. Toda (ed), Kluwer,
Dordrecht. p 135, 2004. 3) Angew. Chem. Int. Ed., 35, 2372 (1996) & 37, 2876 (1998). 4) J. Am. Chem. Soc.,

124, 13139 (2002); Cryst. Growth Des., 3, 973 (2003). 5) Chem. Eur. J., 12, 3515 (2006). 6) iidh, 9, 96
(2005): Angew. Chem. Int. Ed., 43, 3677 (2004): Adv. Mater.,18, 477 (2006); F erroelectrics, 343, 119 (2006).
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Solid-Liquid Separation by a Centrifuge in Batch Crystallization Process

*Kunitoshi Takahashi
Utajima Pilot Production Dept.,Sumitomo Chemical Co.,Ltd.
1-21,Utajima 3-Chome,Nishiyodogawa-ku,Osaka 555-0021,Japan
TakahashikS@sc.sumitomo-chem.co.jp

Many manufacturing processes of active pharmaceutical ingredients (APIs) and their manufacturing intermediates
consist of reaction, post-processing, crystallization, filtration and drying operations. Particularly in the filtration
operation, we sometimes have operational troubles, which would cause product quality deterioration, and a great
decrease of productivity and work efficiency. Therefore, it is important to stabilize the filtration operation in the API
manufacturing processes.

To minimize the possible trouble we might encounter when we scale-up in the centrifugal filtration process, it should
be imperative to perform a thorough deliberation beforehand by combining key techniques and knowledge from
“Basic physical properties measurement technique on the filtration”, “Understanding of factors which affect filtration
operation, and experimental technique”, “Knowledge of manufacturing equipment and operational technique” and
“Theory based Scale-up techniques ”.

This time, we would like to introduce “Scale-up techniques from experimental small scale to commercial
manufacturing scale” by mainly focusing on operational condition setting for key parameters in the centrifugal
filtration process.

EEFE, PREEOSETOEADE IR, IR, &iF. 218, SRMETHERINTNWS, 5
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Measurements of Drying Rates and Selectivity during Vaccumm Drying of Pharmaceuticals
and Analysis of the Mass Transfer Mechanism in a Layer of Crystalline Particles

Masamichi Yoshida
Faculty of Engineering, Toyama University
3190, Gofuku, Toyama, 930-0887, Japan

myoshida@eng.u-toyama.ac.jp

Although vacuum drying of a layer of crystalline particles containing two or more solvents is a commonly
conducted important operation in pharmaceutical industry, experimental and theoretical investigations are
not enough to explain and predict the drying behavior of pharmaceutical particles. For this reason, a new
system has been developed for the measurement of vacuum drying rates. The system, analyzing exhaust
stream of a vacuum pump, enables continuous, noncontact measurements. Moreover, the system can detect
drying rates of each solvent separately. These features are found to be effective for precise analysis of

vacuum drying.
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BwN02UTOEETA V7 a) — Ve KOEREENRERTZ2IETHS. ZOFKTITE
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Fig. 1 Drying rate measurement system for vacuum drying of
pharmaceuticals wetted with multicomponent solution
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Fig. 2 Influence of effective exhaust velocity S on Fig. 3 Partial drying rates of isopropanol and water
drying history for crystals of reductase inhibitor. for vacuum drying of crystals of reductase inhibitor.
Lines are for T and keys for n. A, ---=: $=10 L/min, Initial solvent content wyp=3.45 and effective exhaust
O, -----: =5 L/min, O,—— S=1 L/min. velocity S=5 L/min.
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Synthetic Applications using CPME

Kiyoshi Watanabe ',* Noriyuki Yamagiwa  Yasuhiro Torisawa 2
L*Specialty Chemicals Division, ZEON CORPORATION,
1-6-2 Marunouchi, Chiyoda-ku, Tokyo, 100-8246, Japan
kw@zeon.co.jp
? Faculty of Pharmacy, Takasaki University of Health and Welfare, Takasaki, Gunma 370-0033, Japan

Cyclopentyl methyl ether (CPME) has become available in commercial quantities since Nov. 2005 from
Zeon Corporation with approval by Toxic Substances Control Act (TSCA) and European List of Notified
Chemical Substances (ELINCS). High boiling point (106 °C) as well as preferable characters like low
formation of peroxides, relative stability under acidic and basic conditions, formation of azeotropes with
water coupled with narrow explosion range render CPME an alternative to other ethereal solvents such as
tetrahydrofuran (THF), 2-methyl tetrahydrofuran (2-MeTHF), dioxane, and 1, 2-dimethoxyethane (DME).

CPME is applicable not only for general organometallic reactions including Grignard reactions, enolate

formation, Claisen condensation, general reductions but also for some reactions under acidic conditions.

CPMEX, 200 5EXRICEHENTUR, L OAHERSPEARIGICEREhTWD
135>, DR A L BlE 7 o' ABH (KRG - fhil - EETH) & L ToOERRREITEN -
T3, BXREORLEBZEIIHIEETHY ., BEFETOLRFECOHIEPTHD, EBRHAT
REL LTAFETRRZIEN, AFLVYFYLDCPMERK(E a5 ) REbAFEEHECPME
B (BR#HRE) bREENTW5S, CPME 2 LERSHIR 7t X COBERFI 2 H®ET 5,

1. RIGBAIL LTOERFI(~2 00645 A% T, #3 05IFRESH)

BEMDLPHEFHFTORGIME, =— 7 VRBROERA N RERBET CORISFHAEL T
5, o T, — W U RERORBEFALHHM,. <4 7 n{LERIGITEIT HHEH (ERREIC X
DETIER) & LTOEALFRETH B,

2. BARIBE—GIC X 58ET o0& ABH (RIS - fil - &) & LToEHRE

EREPEEZEOARICBWT, flxid, THF CRIGZITV., MHBAICER-FLZ A,
TR RIL KR BBEA) #AWEr—ARE Abhd, ZO K5 RBE, BEROBAZEH



TH5DT, MERMEN ERET S, “hicxd L. CPMEIZIWTFhOBMBETHLERTEX3DT,
BRIBE—Ic L 2 TREHBEATEE 2y £EEEFICECOSEFBEMLTWS, FO—HF&
LT, ¥Ur—RisZ®|mY LT3,

=t°“/ﬂ‘——ﬁﬁ;=
4M-HCI solution, CH3;OH NH HCI
R-CN -
solvent, 0°C, 1 h, then 0-5 ©C, 48 h R OCHg
R solution solvent Yield (%)
1,4-Dioxane Et>0O 86
HaCO/\}"
CPME CPME ooP)

a)U.S.Pat.No.: US 6806380 B2
b)Work-up of CPME process is only filtration and washing.

BIABEEFT.= PIAVADRAZ ) — AR T 2 ' R % KERFT L LB L, 3 T,
fER2RBR (PHA XY -2 —FN) OFERIIMA T, BRARGEVCABA (=—7 V) OFMIER
HETHDIOIZX L, CPMEBAITIX, HIZAHE - B T5DHTINER9 0 %L ETHHWHE
bhic, Bb, BRE—LICX2FERTREMREERRON, FRGLMTH, TREML(T
VRa—vr ) OFnREmLTns,

= —RETOT oA LK=

ek CPME}L igﬁlg_ 1t
HROLE[RGET | SROXR

HCI <—|40°c: *N, | HBE TS *

Bt (FLRA—EVH)
=£E§ﬁ=

‘BT OEERDOKEHIRE
-ERIEDER
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Development of a new chiral synthon for non-racemic amino acid syntheses,
and its applications
Kazumi Okuro,* Yasuhiro Saka, Masaru Mitsuda

Fine Chemicals Research Laboratories, Kaneka Corporation
1-8, Miyamae-machi Takasago-cho Takasago, Hyogo, 676-8688, Japan

A novel chiral imidazolidinone-type synthon (1) for synthesizing non-racemic a-amino acids has been developed. The
synthon (1) was prepared from o-phenylethylamine as a chiral source, chloroacetoamide, and 2,6-dichloro-
benzaldehyde in 4 steps. The process includes crystallization-induced dynamic resolution (CIDR) of a diastereomeric
1:1 mixture of an imidazolidinone ((R,R/S)-3) to give a nearly single diastereomer ((R,R)- 3) in 84 % yield. The synthon
((R,R)-1) thus developed reacted with electrophiles such as alkyl halides in a highly stereoselective manner under mild
conditions to afford alkylated products, which were transformed in 2 steps into optically active « -amino acids.

PRIRIEEE o — 7 I BERIEORBIERABILRRE NI O E >OEELRFETHY 5
B ¥ CIEERIECREN R TSGR PEE OFEY SRS T& iz, AL, —Bid-oERR
FEDPFTENEFHE I TS LITRIZEVEER S, BEDLIL. 7 IV BOERERT2bL 7Y Vo~
ESEA R EABIRICIT S Z L83, RbESHIN IR S e —7 IV BERIKICRD LEX.
ERT 2V BORANEEREL LTTY VBB ENR—RIZLEF TNV P oEREL, ZREAVWSE
FEEAEET I BE BRI BRS LT
1. X503 b DR EBRRE: YV UVARDETAYY b LTIE, BEIC Seebach (A) 2 =R
Schsllkopf (B) ¥ HDMERAILRIENMONTWVAMN, v M BEDSRBEETH-T-D, BRYE
T37 I BE~OFEORE, @\ ESERIRE 2B T-OIBERE T CORIGEVEL T3 L, ERAMES
DPORETREFBERELBEIN TV, BE DI, SIEBRERRFOBBIESHIE LSV BRX IV
&% EAFHKR L L. OFERIZIZZME THOAFESRFR 2 VWS, Qv b 255 offEIC
é&?35\®9ybym67i/@«@%ﬁ%l%%mﬁﬁéhbﬁﬁ%ﬁurﬁﬁm%ﬁv%6\ﬁﬁ

N— , N\ Me l’ngm Ry

(R,R)-1 ﬁ (S:8)-1




RETFNT U D UERE L, BEEIToT, ZORR. REROEHAE o — 7 =X FNAT IV 2RAVA
IFVYVY)FEE (R, R—1. (S, S) —1) BEARIINI MBI ERHLE,

Svbhy (R R —1i3. (R) —a—7=3FATIveiZuu7E b7 I MhoBohs (R) —
2+2, 6—7Bu_UATATE FEBAIETAIFVIT ) VB EE3 L L. TIFEEEBoc
EFBZ LICLVARTED (Scheme 1), 7272, MARIGTERT S 31k, 2—DOXTF VT 1 —MUF
1 10PTRTFUAT—BAEY (R, R/S) —3) THY., Y7 E b= U AhLEHTS,
b IEEFOXRENEITE—CT AT LA~— (R, R) —3%BTCz (& 1), LML, ZO%D
RECENE (BHEESH) 12X 1: 1 STATLA—BEAYHNHERE 8 4 %DINETI 9%d e LL
Eo (R, R) —3%BUg+254MRBLE (FiFii),

CL,E Py Boc,0
NH. 2,6-C1;,C¢H;CHO rg rf
Ph_NH, ; H; pTsOH Ph \/éﬂ AorB  py MH TEA,DMAP -/ Boc

b cona PRNH > 1 l I ¥ Ph‘{N v a
CH,CN i C C crd

86%
(R)-2 (R.RIS)-3 (R.R)-3 (RR)1
ic 447 (CH3CN) 25%

Scheme 1 ii: BIEIL AT (Hex/AcOH/cat. TFA) 84%

2. W¥FEM e —T I BOARE: (R, R) —1%—20 CTLDA, KOWTRIELRVINVEERE
B2 L ANEDNT, TNEBIKIRR, FOTKBEDRETDZLITEY 99%e e LEDNFHET

(S) =7xz=nATF7=rEgbiil, —4. (R, R) —1DT7AFNbk 2[EHE Y BT ARICEHN
RE AT ART I BERA~EIGATE S, fIAiE, 423 DIZAFMELI., 71/ BEETHRY
TR L, REOHER (R) —a—AFNT =T =00 G0N,

rﬁ N bLDA " 1) H* Ph,\rcoou
Ph._ A 20°C e 2)Hy PA(OH),-C NH,
i 3 —_— PIIYN\{N-B 1 L (S)-Phenylalanine
C 2) BnBr i S 99.5%¢e
C 46% overall yield
(R,R)-1 4
1)LDA | 2) CH;l
-20°C
nHH*
""\,.)rf 2)Hy, PAOH);-C _  pyCOOH
Ph Mg NH;

A !
’Z._d (R)-a-Methylphenylalanine
100 Yoee
s

39% overall yield
Ay b, TATE FEBMEEFRIICRE L, KHEER B —E Faxi—a—T7 I/ BEERT
BILNTED, EOFEMIRRF—IZTHRET 5,
4. BEITHR : General review: 1)a)Hruby, V. J.; Soloshonok, V. A. Tetrahedron 2001, 57, 6329. (b)Williams, R. M. Synthesis of
optically active a-amino acids, 1989, Pergamon Press. (c)Seebach,D.; Imwinkelried, R.; Weber, T. Modern Synthetic Methods 1986, 4,
128. 2)Fitzi, R.; Seebach, D. Angew. Chem. Int. Ed. 1986, 25, 345. 3)Scholikopf, U. Tetrahedron 1983, 39,2085.
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A New Synthetic Method of Isothiazolo[5,4-b]pyridin-3-ones

Masao Shimizu,*"* Yusuke Higuchi,” Takeo Konakahara®
National Institute of Advanced Industrial Science and Technology (AIST),
1-1-1 Higashi, Tsukuba, Ibaraki, 305-8567, Japan
*Faculty of Science and Technology, Tokyo University of Science, Yamazaki, Noda, Chiba, 278-8510 Japan

m.shimizu@aist.go.jp

The chlorine gas-free synthesis of 1‘,2-benzisothiazlin-3-ones was applied to pyridine derivatives.
2-Sulfenamoylnicotinates were prepared by the reaction of 2-mercaptonicotinates with
hydroxylamine-O-sulfonic acid (HOSA). Amine exchange reactions occurred by heating the sulfenamides
with benzotriazole to give N-sulfenylbenzotriazoles. N-Substituted pyridinesulfenamides were synthesized
by the reaction of N-sulfenylbenzotriazoles with amines. N-Unsubstituted and N-monosubstituted

sulfenamides cyclized to isothiazolo[5,4-b]pyridin-3-ones under basic conditions.

TEABRERTHS 1,2-ROVJIIYFT7S) -3-F > BIT) OB DU FEEIIHLZTVTF
7O, 4-0 U D -3-F VIR, RBRICHEERREDOEBEENREINTHHHEKENE
EMTHB ", BERFA-NDBLBPANT 4 REHRFERE L TERHT A ZE S BRI
T NEERGHEMEE L TARENBDBDOTH B0, HEHX2HEDORWERB ARG E
DHERVEFTNTNS, REBINET, EEHAZELAVAN T T I REP 1, 1-R2VA1
VFT7SY -3-F L EOERAFERCDODVWTHRELTERL P, 22T, ThH0HFEZEV DA
N7 73 REOSRICBALT, 1VF7V/Ob,4-0E) P2-3-F U EOERET oI

2 ANAT M= aAF DBEIATFIAIHL, KEEH YD LKBERPFE ROFINT I -0R
VR EBHOSAR2RBERZE, 2AN T2 FEAN_IFUBIATIVQMNEARAEE L TH
WU, AFIVITATIL 1a DBPEIE 2a DIWERABME LA, ERR LT 2a DBEICH T DEMENE
WD ERIZ AT 2a OBLRGETTEINSTH Y, BiEhh 651V F7V/ o5, 4-0EU D
2-3-F @)D TENT S ENTER. BENEANTzT7IR@IIHLT, =5 /—)
EBREEUTKELAY I ARZERASES EBIERIEMAEITLT, 1VF7Vnb, -0 EUD Y
-3-7 > @) MENETHEL N,



0 (0] 0]

S KOH / Hy0 > MeOH N NH

N""SH ice-bath N" "S—NH; r.t., 30 min N 38
1a: R=Me 10-45 min 2a:42% (3:13 %) 899
1b : R=Et 2b:72% g-_gzo//:

-ZNT 2T EANEERERIATIOREE, BLAOT7 I HEIHLTIMII S, mMET3
TEICEDTICRHMRIENEID, WBTAN-BRAN T OT7 I RNREARTEREY, LhL,
-ANT 2 FEANZIAF VEITFIV(2b) DFE  Table 1. Reaction of N-Sulfenylbenzotriazole (4) with Amines.

BEEOTIVETR7ICRBRENEZST, o

RO TV = ORBEETD R 2ETS OR + Ay _MeOH (7" OEt
N S-N"'N refiux N“~S—NR'R?

TIVEOBEDHT I URRIENHEITLTN- 4 @ 5

ANT 22 RS DY T =L @) BERRTETZ, o ne Tme  Product Yield (%)
FIT, AL TT I EERINE®SH I &ICK Ph H 4 5a 52

PhCH, H 5 5b 80

DENETS 2-(N-BBANT = FEAIN)=OF imecg : : g: 9{1
e a

SBIFIVGE) ERRT DI ENTEE (Table 1) . Bt Et 56 se 62

R -(CHy),- 5b 5t 86
BoNZEN-E/ BBRANT T I REGIC '(CHz)zoz()éHz)z' 4 5g 99

< e _ -(CH,),NMe(CH,),- 4 Sh g6
* L’ FhUT LA b ]\ E‘ﬁ&c‘; LTAS ) aToluene, 100°C. ®80°C in sealed tube.
ViR, 3RFRIINBRIEZ 95 Z LICK VRIERILH
BEETLT 1-BRAYFT7VO5,4-0) EUD

Table 2. Synthesis of Isothiazolo[5,4- b]pyridine-3-ones (6).

(o] 0

S-3F L EE(6) AT BT EMTE (Table 2). (fOEt + MeONa —MeOH (jf\n-m

_ .- - N S-NHR! reflux, 3 h N S/
SIEN-ANT 2R/ BUT =N a LTI 5 6
HORIGICBWTEARTEDDT, 4 ETIVEER R Product Yield (%)
BLEBZNT 7S REBET 5 Ll srol &b o4
EMABIECEDTRY NORISTIYFTY PhomGH, 61 9
O5,4-UT>-3-F2(6)2EBBIEHAET
5%,

0o o

0
OEt PhCH,NH, (j\)\oa NaOMe (r\
(N\"A/SK-NNN Meoh |, TMeOH &/NCHePh

feﬂux, 5h N S—NHCHzph reﬂux, 2h N
« O o
(82%)
[ZZ CHk]

1) 7=&xiE W Malinka, et al, Farmaco, 56, 905 (2001); M. Pregnolato, et al., Farmaco, 55,
669 (2000); G. Pagani,et al, J. Med. Chem., 43, 199 (2000).

2) {EKEE, “UNTry—4IANXOT7OCTF4T” (FLEREE), > —I A —HR, 2007,
p.107-118.

3) M. Shimizu, et al, Heterocycles, 60, 1855 (2003); Tetrahedron, 62, 2175 (2006).
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Preparation of Optically Active C2 Symmetrical Pyrrolidine Derivatives
and Their Application to Organocatalysts

Osamu Onomura,* Shinsuke Tsukada, Toshimitsu Tanaka, Yosuke Demizu, Yoshihiro Matsumura
Graduate School of Biomedical Sciences, Nagasaki University
1-14, Bunkyo-machi, Nagasaki, 852-8521, Japan

onomura@nagasaki-u.ac.jp

Optically active C,-symmetrical a0’ -diarylated pyrrolidines (6a,7,8) were prepared from L-proline by
several steps as follows. Electrochemical o’-methoxylation of methyl N-benzoyl-L-prolinate (1a) and
subsequent Lewis acid catalyzed arylation of oxidized product 2a proceeded with high trans-selectivity to
afford 3a. Next electrochemical oxidation of hydrolyzed trans-4a gave o’-methoxylated -pyrrolidine Sa,
which was transformed into C,-symmetrical pyrrolidines 6a,7,8. N-Picolinated 8 efficiently activated Cl;SiH,

which reduced imines to afford optically active amines.

AFERS 2 1-proline 2B R OSIERIRMICLEEHTENT, AFEEEERFEMECHTRE
A DRI EREICRV DB, FOLIRBEANS. HAIZBEIC L-proline FOBEELZAW
TEFDa’ MMICREFZ2HEATEIHEZRAREL ", CoFEZAVWTARL L
N-formyl-cis-o¢’-arylated-L-proline(A)2S b U 7 010> 5 > (C1,Sil) DOIEHELHIE L THEFEES b
CEEBHRIIABFELTERIEBHELE (K1) 2,

o A (0.1 eq)
B Cl3SiH (3.0 eq) gu B HoLc O
AR CHCls AR =N
rt. 6hr CHO
>90% yield, 93-97% ee activator, A

EREIZ, HEN R 2, 5-C 7 U= ED ) P RUZOFEE L ABBESPEMNTFELTO
e 2 ET B EEASN. IS5 %Z L-proline H SBFEICARTENIMENTE V. TDEDIC
WEproline B Ea’ MIZhS D ABRIRNABBREBAZNNBETH oM, CHETEDLIRA
FRiFEAEASHTWAEW Y, 4@, L-proline DEFRELFEEBE L REFBARICEHEDO T >
ZBREICRIZTEEEZRE L 2. TOBR. HHEE (6 2,5-C7 V-V ERU P RUE



DHFHUEESHENTAREERSZDT, THESOFHAGELE U TOFIALHETHRET 5.

Scheme 1 IZRTLIIT, FTRIVAINREINE L-TOU P AFIVZATI (1a) . W)V
% 1b EHRIN 2 IVE 1c DEBEILICKVE SN 2ac ZIRILF ¥ O HFEF. ATFL I ERIE
X, ME— NS RBIRE (cis/ trans=11:8) 12 @’ AT FLZIMEI N N- RV A )VE
3a 2EEET B &, HEMICHIRR trans-Ba BB o5 Nz, 51T, KSR, EEELZTSC
LIZED A NSRBI EHRTERLBAVF LV REDBRKIGI trans6aDHEH X,
ZORVANEEREBTZETHE HNT2-Ea) A NETRET S L8 ThENE
—DIFFAI—ELTHLNE.

[\  EtNBF, LN TiCls .
MeO,C*" N\~ Pt(+)-Pt(-), -2¢ MeO,C™ N~ ~OMe mesitylene MeO,C N
PU#)-PIC), 28 |

——

PG MeOH PG . PG
1a, PG=Bz 2a, 88% yield 0°C~r.t 3a, 65% yield (cis/trans=11:89)
1b, PG=CHO 2b, 75% yield " 3b, 61% yield (cis/trans=43:57)
1¢, PG=CO,Me 2c, 87% yield 3c, 68% yield (cis/trans=~100:~0)
recrystali- 2,6-lutidine
3a _zation _ MeO,C"" NaOH _ NaOH  yo,c C(+)-Pt(-), -23‘
' HZO THF—1 1 ' Bz MeOH
trans-3a 4a, >99% yield
TiCly
MeO Ny mesitylene w N — - .
1 ] — A\ N
Bz CH,Cl, Bz F'Q
(o]
5a, 73%yield 0 C°Tt trans-6a, 88% yield
(cisitrans=~0:~100) 7.8 7,R=H

8, R=2-picolinoyl
Scheme 1

Boh=2—-EaY /1813 CLSil ZEEMICEMEILL ¥, 1 2 2 2HRNICTAFRITTED
AR THSZEbbhoe (R 2).

/@ 8 (0.1 eq) /@
hf Cl3SiH (1.5 eq) HN (2)
CH.Cl,
©)\ r.t. 4hr ©/!\

92%, 77% ee

1) T. Shono, Y. Matsumura, et al., J. Org. Chem., 51, 2590 (1986).
2) Y. Matsumura, O. Onomura et al., Organic Lett., 8, 3789 (2006).
" 3) O. Onomura, Y. Matsumura et al., Tetrahedron Lett., 47, 3751 (2006).
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Synthesis of Di-substituted Pyridines by Microbial Hydroxylation

* Mie Sasaki, Tetsuji Noda
Tokyo Research Laboratory, Yuki Gosei Kogyo Co., Ltd.
37-1, Sakashita, 3-chome, Itabashi-ku, Tokyo, 174-0043, Japan
msasaki@yuki-gosei.co.jp

Di-substituted pyridines are utilized for synthesis of pharmaceutical compounds or polymer. Microbial
hydroxylation of mono-substituted pyridines is an advantageous process to produce di-substituted pyridines
because it proceeds regioselectively and it requires only H;O and O; (Scheme 1). We isolated about 300
microorganisms decomposing mono-substituted pyridines. By those microorganisms, various
mono-substituted pyridines were efficiently converted to the corresponding « -hydroxy derivatives (Table 1).
Especially, 2-hydroxyisonicotinamide (2HINAA) was accumulated in concentration of 199g/L by the strain
Crabtreella sp. YGK-A443 (Fig. 1). A novel compound, 2-hydroxy-4-pyridinealdoxime (2H4ALDP), was
also accumulated. 2HINAA or 2H4ALDP is chemically changed to 2-hydroxy-4-cyanopyridine,
2-chloro-4-pyridinealdehyde, etc., which are more useful compounds.

JBBEY Uik, ERA. BATEN. SRS w
DEEE LTHAWbN, BELEER LA THE, Oifj

BAEMZLD 1| BREY DUDOKBILRIGIE. TEF h(

a4 F—EIZ& Y H,0 D FHED OHENEAIN DK H20 2H +2e"
BTHY, ELLBFRETEEREEY. 0, H&TL o, N e
TRIGA 5T 5(Scheme 1), ZD7=d, KPT, =7 B 2
L—3 3 VBT D OLTRISHET L, BEAFSDL ,@memg)
VRIS Th B, 2. BREGHIBSRE G, 7
BMEED 2 B Y DR BLRD, Scheme 1

Feix, 1BHBRCY CUOTRENE (o KBLEYE. BIUIRENES) 2857 5451 300
HETEAB I VREBLTVS P, ZNHOREHKRIZHOWT, s DBEBREZ»FTIEY O Da
(IARBLENEEZ R 7 )V —= 0 7 LR, FiemEEske Al Uiz, SEKRIZOWT, ERRE
R, BHF, BEEFEDESORMNET o TREE - BEEEREGFEZRD, a-t FrXv-1 B
B ook, WL EME CTHRMICKISEFPICEREE S Z L #AlRE L L7=(Table 1),



Deh) drogenase R
Table 1 |

H

Accumulation  Yield Accumulation Yield
cone. (g/L) %) Strain Entry Product conc. (giL) (%)

oH
Delftia sp. N Comamonas
T/ 92 84 yGK-AG49 7 GJ\Q\: 3 57  sp.YGK-141
H H

Entry Product Strain

Crabtreella Co
2 199 %  sp.YGK-A43 8 S " % o YGK141
H N° “oH
CH=NOH
6 100 Dedftiasp.
M 2 YGK-C217 o . gg Comamonas
H ~ sp. YGK-141
) H
Crabtreella
4 B n 4 5p. YGK-AM3 q peoud
Z seuaomonas
H 10 HOgC’QLOH 208 80 putida YGK-703
Crabtreella N
5 2 56 | Pseudomonas
| : sp. YGK-A443 1 7 ~OH 2 30 putida YGK-703
H
| D Pseudomonas
6 A 0.2 19 g‘_‘%ﬁ% 12 Ho 02 28 ke YGK-703
¥ “OH
i 2-e Faxvf Y =aF @7 IF .
QHINAA)DERRIG T, BERORERD Flg.1 Accumulation of 2HINAA
BXmEx, ERGHBHH L TRERA~ ~ 200 / CONH, GONH,
BN BRD, BRCHTIEENOR. D 15 fj . (\1
2HINAA BSEHREE CHM L7 (Table | Entry  § / N N”oH
100 2H
2,Fig.l), FRLAHTHS 2-t Fax 4- JE — —
]
EY YT K%Y AQHAALDP) bRIEL £ 50 4= ZHINAA conc. (g/L)
< HR LI (Table 1 Entry 3), E72, Sy © | 27 INAA conc. (g/L)
BRELEFHE ST IAEY) PRI LTY Y 40 80 120

Reaction time (hr)

o PEAKEE{L A3EEST L 7= (Table 1 Entry 6, 9, 12),

BREEZEHIZ LY 2HINAA, 2H4ALDP 75 2-E R 4-o7 /YR 2-snu4-vyY ¥
YTNTE R ERFEHICARTE . BERKBLEIS L LFAREMEAADE T, E6IIKG
RPNV 2 BRY Y PU~DORBRMFIREETH B,

1) B. Hurh, T. Yamane, and T. Nagasawa, J. Ferment. Bioeng., 78(1), 19-26, 1994
2) BASoERMEFEL 2006 w— URU T LEEESE p.82
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Prediction of Solvent Effects by Quantum Chemical Calculations
and their Experimental Validation by Microreactors

Yukako Asano,* Shigenori Togashi
Mechanical Engineering Research Laboratory, Hitachi, Ltd.
832-2, Horiguchi, Hitachinaka, Ibaraki, 312-0034, Japan
yukako.asano.dp@hitachi.com

We examined the solvent effects on the reaction rates in acetylation of aniline. Density functional theory
calculations suggested that the species in the transition state have charge separation, and electron-accepting
solvents will lead to more stabilization of them. Diethylether and acetic acid were considered as solvents
with different acceptor properties. We predicted that the reaction rate in acetic acid is higher than that in
diethylether with calculations. The experimental dependence on the solvent effects with microreactors was
also obtained, which was in agreement with the calculated one. Moreover, this reaction had the
diffusion-controlled process in acetic acid, which had the reaction-controlled one in diethylether.

1. =

¥ oum 5B um OHMFEREZE TS V70070713, AEES. BEREHERED
FHzboTVS Y, ZORERAICKDRIGEER K, INRA L EDOZRIT. HBEEORE
RTRET S, LHL. KIDEEORGHZRTH, RIDHEZEAXE, HBEEICEXDHENR
O, BEBESICEDHRERB TSI EMNETH 3.

RIGEEEZHMRIRDIHEO—DICHEBOLEERH S, LML, BHOBEIZERICLL. 28
DERZEBRTRI LRI TERVED, FOBRBHRICEIARERNOXEEZTFHT S Z ENYE
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Development of Dehydrogenation for Dihydropyrimidines
- Process Research for HMG CoA inhibitor -

Kana Yamamoto,* Ye Grace Chen, Fréderic Buono
Bristol-Myers Squibb Pharmaceutical Research Institute
One Squibb Drive, New Brunswick, NJ 08903 USA
kana.yamamoto@bms.com

Presented in this poster is a part of the process development studies performed to support a
metabolic disease drug developmental program at Bristol-Myers Squibb. In preparation of
the heterocyclic core of API (Active Pharmaceutical Ingredient), a dehydrogenation of the
dihydropyrimidine to pyrimidine was performed. A thermochemical runaway characteristic
was discovered in the conventional dehydrogenation conditions (conc. HNO3), which required
development of alternative chemistry to ensure a safe scale-up. Further exploratory studies
provided transition-metal catalyzed reaction conditions with improved safety profile. The
process developed was ultimately scaled up to ~400 kg. A plausible mechanism for this
oxidation reaction is proposed based on a series of control experiments as well as analyses of

reaction performance.

ke 1) FEaLRAFa—VETHORREL B L Uiz HMG-CoA BB REHR (X
BFN)ThD, BERULAHI=ZALIZEIAEAE LTHRRKOV =T 2 EDB I E b=
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N—F L VEREIN, SEO S ot ZARREPFIZFIED IND Tox/FIH BERRBR L ER (3-5
kg) OF VY —% BEYIZ 2002-2004 FEIZ T TITT,
ITEBRNOBREOLNEEHL— FETICTRT, £F. av -V v—%2EELE
EOBEE 3OO T ST AL MIFEIT D, FTIARTA—N Q@) ZARATNVa—N (4)
MNe 3T (18 B3 LeL, IFSVTF L OREENES SN, RIS
HMEBIERT v POEBNCITI 2 &Lz, T/ MY TV —n (5) DERIE. TEKE
TIRESNARVED R Z — o NHRER SN, YA TFHI FEAN—BRETHDIZ
ENTE, P RBEYIVE 6 T (5 Bl o/l — MEELIET VMY
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1 2 ﬂ 3
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AW RISFEIEEORIEY # RIEBE TLAB T LW VU IARBOTHY
WEDRT—NLT v 7OREED RoNT-p, RISERIITREE CEK 40 BB TN 5 &
BRETHI ERbholz, ZDOXK I RBEITITLE S0 EULEDOREBEZRITEN, D5
BT CTHEGETE T, RBRICEHOEE 2 RE2< S,
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2o le, EOHAEREB{LRIEEREIT L=,

1. CuCly (1 mol%)
KyC0y (0.1 63) O -OCH,
TBHP (22¢4)
DCM, 40 °C
HN NH 2 usmm,s,o, N /N
3. Heptmu(CtysL)

HNO, (conc.)
Exothermic runaway @ 40 °C;
Adiabatic Temp rise: 205 °C; ‘
Heat of Reaction: 158 kcal/g

TOFRER. BLH & L Tik ¢t-BuOOH, ffEix Pd/C, Pd(OH),/C & BV M Cu(I), Cu(Il)
BHREE Th oM, EERICOETICERE (KRR TIX K,C0;) BAET, BEL LTI
CHCL, ABLTWAZ &Mbholz, ZOFavRIBMAZENICIL 170 B TIIEETH
BZELLHRTE, T, FTaBRFRATF— ML HINR - HRE~OEBIIFALR
b 400k g (f 7y M ETIREF—E LR L WHRELBRHOILNTE, kK&
BRICLERFRE T >z, BRARIEO—ZEORT, RISHEMNSOIEER ENLRIG
AR =B OV TOTRELELNTZDOTHRT LI,

Metal-catalyzed Procedure:

“Self-heating” event @ 170 °C;
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Process Development of Tetrahydropyran

Hiroshi Yasuda,* Yoshihiko Maeda
Corporate R&D Center (Kawasaki), Showa Denko K.K.
5-1, Ogimachi, Kawasaki-ku, Kawasaki, Kanagawa 210-0867 Japan, Hiroshi_Yasuda@sdk.co.jp
Takeshi Oriyama, Ryoichi Chiba
Faculty of Science, Ibaraki University, 2-1-1, Bunkyo, Mito 310-8512 Japan, tor@mx.ibaraki.ac.jp

The innovative new process of tetrahydropyran(THP) preparation, which utilizes acetoaldehyde, acrolein,
and hydrogen as a raw material, was developed. The process of THP preparation consists of four steps of
reactions, and a by-product is only water. 99.9% or more purity of THP was obtained by the hydrogenation
of the dihydoalkoxypyran which was newly found out. THP has the advantageous feature to be separated
from water, and be stable to an acid and a base. Peroxide is not easily accumulated in THP, and THP can be

available as an organic solvent for various reactions.

[#E) 75k FrvrS (THP)IX6 ABRZ—FALTH B, SABRI—TLOT 7 Fars
V(THPRFE UL 6 BBIRD 14-OA4 XY U RRANARBER THAIZL»1Db 6T, BigiEko THP X
—RECEE L LTHEBEIATWAY, THP OEAMEOHEII 2B Z RO TV RN Y

FROTRHTHY, EREOMALEETHD. o0 mo oo oo

ZOEBE LT THP 37 S BalEoBEy — Bl THP THF vixly
ERRE LTOBOTLERME LT+ 2R - O O O

ReERNI L e, TIRSN TV SREDOHMENE R °88 °65 &13
SE@RELTRIALI W R ERHITENS, a;%;cc) —45 -108.5 1.8

THP X6 BERT—FAL LTHVWBSEEYE KEHCC/Kowth) 75/12  64/6 75/14
ROMAHRRTER S b bRt ROt o DIKT) 2A8L e
EBECERARET B OEN LT _SUBFTND) 163 175 045

THLOLHFL, THP OFBRREOMREE I 2oT,

[#iE) THP OB 35 C(REMSMLFETIIDOC bFE L L By AKED S 280K THRRMRIC
BAREREEZ LOCILAMICHTET I LN TEIFYURC AEMLAYHE R L ERNZ2AMLS
DOBLEG. FEWTERESH L WD FENEWVIZ W, 22T, C,EEB2AMLERBHIERSRYD
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1. CsBEDMERS 1.5-PD
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TE S EEGENICT ¥ — V&2 AR T 5, ALD DER{LER 80%. BIRKIT B ETH S, [F2 K]
T2 — L EEBEET. 250°CLL L CHEfhin CH;CHO + 2ROH
SFRIZLY VE 28T 5, 7TEZ—NLOiR{LE
95%LA L, VE OBIREIT 0% ETHD, [F3
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CH Ci—?R
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UETHB, [54REIBBERMEOFETE Qo.f 2, — (Oj + ROH

BETDRP D_HEESEZBIT LK. BEEML.
KFEE 1IMPa TKFLOBEITV THP L7/ 3 CHCHO + # CHO + 2t
—LVOBRERGE%#H 5, DRP DOfz{k®R 100%. ALD ACR THP
THP D3RRI 8% LA ETH B, 2. THP $rslik

THP OFEREIIBVT, FARKBHEX—RT v LD, T —NOKRLIRRISIZEVE
RT3 THP LEENVERTHATNVaA—LVORERRRTREBELL D, ARILSREISIIT 0 b
BEET. BESSRMEIC X 2ARBTTRRL, TAa—LoOs5BEY THP LB LAEVWT ALa—)L
FRHTZLICKVERTE L,

THPOHFEEDOKKIT, DANTOF 4 —ARATAF—RISIC L 5 C s BRIER. 2)EVWEFFIRSE
(83%), ) FAMN— b DOKFRILDRRIG, DBIEDBKOBZBDTY = TakvRpETHD,

[FHi&] THPIRBRERICEE, BELOBER LIS W, KESBET IR EDHBEZAL, K¥
DEBERECEREL LTRAWSZENTES, fIZiE, 7Y =x—1ARAE TAXV)FULREER
BAWAINANR=F U ORER, £ FY FBETTIXTHF &LFERIEORISEEZTT, £, AXE Y
R, FA—NBREDT TANVKIETIE M LREDORIGHRETHD, THPIIKLDBETDZ EH
b, RISEE L AL RPRD N TE, o ABMICHLARTH S,
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Process development of a key building block for anti-AIDS drugs
by proline catalyzed enatioselective direct cross aldol reaction

Tetsuya Ikemoto,* Yosuke Watanabe, Junichi Tomokawa, Takehiko Kawakami, Yasuo Uekita, Isao Kurimoto
Fine Chemicals Research Laboratories, Sumitomo Chemical Co., Ltd.
3-1-21, Utajima, Nishiyodogawa-ku, Osaka 555-0021, Japan

ikemotot2@sc.sumitomo-chem.co.jp

A practical stereoselective synthesis of (3R,3aS,6aR)-hexahydrofuro[2,3-b]furan-3-ol, a key building block
for HIV protease inhibitors, using proline catalyzed direct cross-aldol reaction between aldehydes is reported.

This synthetic method was proved to be environmentally friendly and economical on an industrial scale.

(3R,3aS,6aR)-~F ¥k Fuvuo [23-h)]7 T V-3-A—)V 1 &, iz A ZELEPHGEE L THRE
e TH 5. EASLNTWIALEW 1| DARILIE, Scheme 1 IWRT LDz, LEMICHE RS
B, KEQUELBELT 2L EOMELADD ., ABORMYH >, ¥

1 4
l \> NIS CS { Bu;SnH 0,
Y] %\/OH e AIBN o 0

()
OH
? OH
LiAlH, Optically resolution H J (BR)
o~ 0 > \
0 0 (Enzymatic) 6]

)

(Racemic)

- T

Scheme 1
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NV RE= VRIS 2T 5 MEER B, EE, 7u0) YRS VEEEKEERS FREL LT
REABRRIEDKEES<REINDLDIZL>TETEY, B2DINV—TH, EEDKELIZE
T, 700 VI K AFRFARKERECHET 2H/EET- T3, ¥

MacMillan 5ix. 20024, 7O V) VI LB 7 AVFE FRIDRZZE T IV K — )VIRISHS IEEME X
KTV FHEBDEFERDE LTEX DI 2 WG Lz, "A#ER. InNETCORBEETHE
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FERWRETNVF—VRIEHE2EBR L. TNS6DB—E FOF I TLFE FENELLT
WbE, FRETHD, DEERBUISMEICR Bbnl, =L, RiIZaW2 LW 3 D
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ABZ Do, LALEXESE, KTV F—VEBIRRIIVRRETHD, ATX—AT v T
IZ & » TRFEHRECH < BELBERISOBHMAES 3 IZon, WRFMETT23EAEIZH -1 2
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LT P/ ARSICER L TERERT 22 8I2&0, BT b K099, 9%ee) I8 E X517,
K-Selectride® TR T A2 &i2&D, S7XFLAv—H 90.9:0.1 OF X775/ -1
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OBn OBn

L-Proline H + g)
Bno”N"cHo + Bn0”“CHO —— BnO' CHO  Bn0” " "“CHo

2 3 DMF OH OH
Anti-4 Syn-4
HZ ,Pd/C E:b L_JQ cat. TEMPO H. K-Selectnde H,
* NaOCl 0’
99%.ee 96%ee > 99 9%ee > 99.9%ee
VBpi-l=4:1 after recrystallization dr 99.9:0.1

BE, B&zid, 700 Y BRIZ X2 BEOTEZET NV —VERE T HH T4 ZEBRHK 1 0
RO TRAOSREEZRARET 5 LB L, ABEERZ., RERXBIZR 2ELVO VIV D
HAHPBEWTHD, FEE, AELRAEERATIILORVWRERMNYN o2 Th 3,
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Synthesis of optically active alcohols based on the microbial reduction and its aplication

Chika Abe,* Chihiro Hiraoka, Masaaki Matsuda, Masayoshi Asano, Takeshi Sugai
Department of Chemistry, Keio University
3-14-1 Hiyoshi, Yokohama 223-8522, Japan, sugai@chem.keio.ac.jp

Towards the synthesis of sterically hindered optically active secondary alcohols, two groups of yeast strains
showing complementary enantiofacial selectivity [(C. floricola, T. cutaneum) and (P. minuta, P. angusta)]
were developed by a screening with an isopropyl ketone (1) as the substrate. Microbial asymmetric
reductions with these newly found four strains were applied to the synthesis of DMHD (4a) and optically
active propargyl alcohols (7, 8). Other groups of yeast strains involving W. californica, which are effective
for sterically hindered aromatic substrate (9a), were selected by means of newly developed “multi-substrate

screening”.

HL LAV SLN TR N VEBERICEADLR L EORTETIL. CEEEDE L2 HEICED
FEEN, RIGHERPBIRESEGOEEICKREEET S, FAXIEA Y 7o r b ORICILE
EEOREWEEDOETIIRET, FRICEBEKREZBERTS C. floricola

H® T. cutaneu

L[Z‘gﬁ‘s&)éo | OH O\\lzo
HNVR=NEIZA Y oV EEZBERBLZLEYM 1 ZEF L h ‘ .\ﬁ'\/s‘Ph
EEL L, BEERERZ Y —= 7Lk, (5)2 252 5HK | 2
& LT Pichia minuta & Pichia angusta % .(R)-2 2 5 2 5@k & LT P. minuta
o P. angusta

Candida floricola & Trichosporon cutaneum % &g L1V,
BIRSINT-BEBEEOEERFEME. RICHERILERIREDRE
i, BA~NOBENOIERICEETHD, £7. dHEEEFoC/ YT s b3k
BE LERIEERATS, ERME L THRE SN B RFEFEMR P4 —/L(DMHD, 4a)id, REHH
ELTEREREFERICERRILEMTH D, C floricola # A\WI-BEETL T, RROE Faxv
R DBRBETETHAEIELZDT, Singh HOHE 228EIKFAVET M Y LERIGE
EWKEIR (B5h) \ICZFDEEHMU ., anti IBIRAYIZ O F— L (da)~ETT L 7= (I 61%, 63.4% ee),
ZOLONLMARRBEBRBEMEEZEBI L, EHIEREAVW-EERONE OMBAARE D 2 BRE
Lo A —N4a)2 T UNAFEEKL L, R RIKSREBEREZLLBRL-E A, B A7 o ofif
TATNEDYD Y R—EERNMAKSERIZE T, TEERERTE LIRGEENRLRY, UF
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@ Q 1) C. floricola OH O OH OH OH OH
—_— —_— H +
\T/ﬂ\¢JL1// 2 NaBH, \W/J\V/l\r/
3 (one-pot) (35,55)4a syn4a
61%, 63.4% ee 14%
OH OH cA0 CAO OCA Pseudomonas OH OH CAO OCA
: =23 : lipase PS z . :
Py
kinetic
(38,58)4a (3S,55)4b resolution (35,55)4a (3R,5R)-4b
63.4% ee CA = COCH,CI (100% ee)

WNT, AV 7NV TR L ERROIEEEN R E S, VRV E L OB T EF LU 2EAL
T7ars’nvE¥nyg b CBREEOBITERAT, BIRLZ 4EHKRO S B P minuta BEHES, 6)% &
BRTL, 73— (1,8)& @\ BRIt - IRKRTE X, ZOLOXEPREEL LTHLV. modiolide
A R tuckolide 72 EDKLR 10 BERF 7 F EDR2EREER LT,

™S ™S .
s P. minuta (S)7 { &y | modiolide A
P : o reTTy 10
PMBO/\/U\ PMBO/\/\ ; i
¢ @ssR8  MS A
' HalS el ;Y “oH
OH  tuckolide

LI AN, EBERALZTRTTY —NLxZ ) —1LT I8 (] : terbutaline, KEXVRERZ -
B EE) OREREL LTHFRARN AT Aa—L10)0FIZIT, LEFETRK L-BESEKITIE
HThot-, - IZBESEKEL R o o)
7Y —=r ¥ BiIchi-h, FEF MOMO ¢l MOMmo Br
BrxoEgHBEL LTy by
Q)R VT aES b O9b) 2 BE C;MOM ‘;:'OM

a
L, _HEEOEE, RUZhH,
OH OH H HCI

LELDNTRLIEMDIITENE . . MOMO J_ ¢ HO N
W. califomica t-Bu
NEBEEHY . DRPLRFREFRTLT 99 —

RHTIZIE, LEMOEEL MR OMOM OH terbutaline
EMORBEL VD —HS>0OLEKOE (R)-10 hydrochloride
BREAEDEERDITILERSH D, 22T, BROEEZR—FRNIHFIEHMEMEZERS
HBHLEW), TavEeF MNITARI V== ) EWIFHLWRBEBELRAL., TORR, BEOD
—¥& Williopsis californica # i\ 6 & . 7 aa b LB EAE T B(R)10 AELBIRME (99.8% ee).
B RILERG4%) THOLND L HITkoT,

1) Tetrahedron: Asymmetry 2006, 17,3357.; 2) Tetrahedron: Asymmetry 2004, 15, 1685.



1P-11

TukXEEERLEESREO AT NEL - T FMb s FF=AXT7T1L :
N-AFNA IFS—/ ¥ TMEDA DI I—EHE
(BE%KTRT)
OFAEZ, hitFHx, WS, M1 B

Practical and robust method for esterification, amide formation, thioesterification between
acid chlorides and alcohols, amines, thiols, respectively, promoted by combined amines:
Synergy between N-methylimidazole and N,N,N’,N’-tetramethylethylenediamine (TMEDA)

Mami Morimoto, Hidefumi Nakatsuji, Tomonori Misaki, Yoo Tanabe
Department of Chemistry, School of Science and Technology, Kwansei Gakuin University
2-1 Gakuen Sanda 669-1337, Japan

An efficient practical method for esterification between acid chlorides and alcohols were developed using
combining cheap and available amines, N-methylimidazole and N,N,N’,N -tetramethylethylenediamine (TMEDA).
The present robust reaction was performed by two methods A and B. Method A uses catalytic
N-methylimidazole and TMEDA with equimolar amount of K;CO3, whereas Method B uses equimolar amounts
of N-methylimidazole and TMEDA. Amide formation between acid chlorides and primary or secondary amines
as well as thioesterification between acid chlorides and thiols were also performed by Methods A and B. The
salient features are as follows. (i) A dramatic synergy effect between N-methylimidazole and TMEDA was
observed. The catalytic amines have two different roles: Nmethylimidazole forms highly reactive
ammonium intermediates with acid chlorides and TMEDA acts as an effective HCI binder. (ii) With regard to
the reactivity, Method B was superior to Method A for the esterification and thioesterification, whereas Method A
was superior to Method B for the amide formation (vice versa).

TRAFME « 7 R RIE « FAZRTMLITERER LEEFNPSOEETH Y, ERE - BHFO
T AT IANAOERICBI BRARETHS. Bru) FeTra—np -7V - FA—
OHRIC LB FEIRL—BOTHIE, REFMORIGHENMEVEES, WENREZZ LB LIELE
by, BEBRRTHAIT IVEZBEYR EERTS. Z0ABRITIIKED BOD (Biological oxygen
demands) X COD (Chemical oxygen demands) #ZE L, 7u¥& X {LEMICHERZINLTNS.

& ERANTERPLEIRATIIE - 7S FE-FAIRATIE :

N-AFLALSH4Y—jLE TMEDA OO O—HR Y

WHFRRETIX, THETIE (4 IFY—ARYFRIE] 2 C., 0, N-7 VLD F R e TEtE LA
THHEZLERELTVS 2, Ebiz, ABEPT pH FIHIC LD N-AFAALIFY = -
TMEDA fifffic X 587 n Y F, 7Aa—ABORRG= AT L - 7 FlegRrLE?. Zhb
OERL LT, Ly MiECRER) 7I VBT 3EDRH=AT UL - T Ml FAT R
TMEERELRE. T

Method A Me
2bbH, K,CO; F RO TMEDA(0.1eq), NN (01 eq), K,CO5 (1.5 60) R‘cgzﬂ2 26 examples; 79 - 99%
BEL L, BHELEAIT rcoa + R - [CHeN R'CONR?R® 27 examples; 78 - 99%
< (1.5eq) or Method B Aay-Me or
HD NAFNAIH RESH T™MEDA (15eq).\_]' (15¢q) Rlcosr? 10 examples; 67 - 99%
Y —n& TMEDA % T CHeCN



FE L3 2 REEFARMBET costeffective 7251 (Method A) L7 I V2 YUBRWAHERITHAR
ik (Method B) THD. TR, kLS, B3 2807 I VEICEERY TV —HRNE
Hohic. Tbb, @7 I VEOCRFIBRRY, NNAFNLAL IFXT—NViZEE7 vl FOiE#1k,
TMEDA it HCl Al& LTHERTS. E6I27 I FERF A AT LI L EATRETH 5. 2,6-
Yzun7=Y R Weinreb 7 I DL I BRREEOTH T I EHVTH BINR TRIGITET
L, EEBAOLRFETHD. BEROERIE, =XTNL - FAZRT VBV T, FHEEE
Y Method B DENBATH-oH, 7 I FEICBWVWT, BAZYH cost-effective 72 Method A D
5 A _Method B % B Method A S Me
%-a— 6 k vy 5 “ﬁ-‘e % coct TMEDA (0.1 eq.),N\=/N (0.1 eq.), K:CO;3(1.5eq.) X
%. EFHEHIT 66 Bz r P"XN"" / Chlorobenzene, 20 - 25 °C, 2 h LN
BIO, —REREL, o bromobutide
BREEA bromobutide®, Method A WM o
carpropamid® @ £ #& Mey(?*cl Y ™ et Monemme MefLuJ\Q\C

e * JCHiCN,0-5 °C,1h £t
REMEOERLIEXR du cl St ' c'a |

carpropamid
EL VB THEREIC
E . ' <Mathod A> -
7 e e
‘ Eﬁgﬁwﬂﬁ' A CHy /.N
'_L:.j( N7 - Me ‘o
NAFLALIZY 1 (eoa ) \/ Ky

—ARBI Y FLE ml
WRT AT yEmy T RPN < e
NETRE AETRL, I Der el
BED T 27 LR R ’ Vo (o]
3 35. TMEDA X, B ) /] sE <Method B>
HCIH & LTHIL. &5 Q | »@r“’ m oo (F00), e
iZ, Method A it HCI \ ! ' f’ (rcow?)
# B A K,COsic kY
fn&h, TMEDA ¥ B4 i j o

- ) /N\ 8

TB5.TYNTVE=Y
LEHPREME A ORICEI L TiX, -50°C 'C'U)ﬁﬁfi 'H NMR BIEER»H bXFFENS.
h.ﬂ’Lbe)ji‘?“x'li BEBATHEZT7T IV EERELTMEEEL, BRREET, RIGENKERICH
. BEE - BEEIRBW T o REEE2EBRILERET FM—FLREKRTO cost-effective T
’ﬁ'ﬂﬂfIIXTWﬂS 7T K FAZATMETHY, EREBHIRINS.

(1) Nakatsuji, H.; Morimoto, M.; Misaki, T.; Tanabe, Y. Adv. Synth. Catal. under review. (2) (a) Wakasugi, K.;
Iida, A.; Misaki, T.; Nishii, Y.; Tanabe, Y. Adv. Synth. Catal. 2003, 345, 1209. (b) Misaki, T.; Nagase, R.
Matsumoto, K.; Tanabe, Y. J. Am. Chem. Soc. 2005, 127, 2854. (c) lida, A.; Nakazawa, S.; Okabayashi, T.; Horii,
A.; Misaki, T.; Tanabe, Y. Org. Lett. 2006 8, 5215. (3) Nakatsuji, H.; Morita, J.; Misaki, T.; Tanabe, Y. Adv.
Synth. Catal. 2006, 348, 2057.
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Catalytic Michael addition and Michael addition-Claisen condensation
tandem reaction of ketene silyl acetals with o,B-unsaturated esters

Yuuya Nawate*, Tomohito Okabayashi, Akira Iida, Yoo Tanabe
Department of Chemistry, School of Science and Technology, Kwansei Gakuin University,
2-1 Gakuen sanda, Hyogo 669-1337, Japan

Catalytic Michael addition is well recognized as an useful C-C bond forming reaction. Among them, the
Mukaiyama Micheal reaction between ketene silyl acetals and o,B-unsaturated carbonyl compounds is a
representative method. Despite the extensive study, there is very few examples using o, p-unsaturated esters
due to their poor reactivity. In connection with our continuing study of catalytic Claisen condensations and
acylations, we report here a LiOH catalyzed Michael addition of ketene silyl acetals to not only
o,B-unsaturated ketones but also esters a,B-unsaturated. In addition, first NaOH catalyzed Michael
addition — Claisen condensation is also presented.

7oy YT S —N (KSA) AV 5AERZEER Claisen fiS 'R0 C7 v k? *EHEt
LTW3., ZOHT KSA & AFNLTRAT/)V - NaOH iR CORRMRZER 7 54 ¥ UHE
DER %15 L Michael fIIMEIE~DRBEA L. T742bb, KSA #RE&A L LTRSHEDE S
o, BRI AT NV 2SR/ L T5 LiOH fif#ifd Michael fh% 2 RH L%, &5, NaOH f#
BE2RAWS, ZhE THOEV Michael 101 - Claisen #8& % v 7 LARIGHEST L.

1. STV INTEE—AVERWVDoB-FRMIRTILAD LiOH MR Michael fiin
Michael ARSI, REWRRE - REFEESTHERRETHS. 2, =/ -y Inxz—F)
%Rtk & 3 B M L-Michael RIS, BVRIGHE & BREEZH LABSRICBWTEER&E
ERELTWSY @%, REFHRL LT ap-F8TT b 2AVWE. ThHDL, KISHEDNDSES of-
Fafnc A7V ERAVD—BREOBVBREFIIEBAEEZ BV 2 ERLNS ¢, op-FEAFIT X
TFNEREE L BEEMER | CO—REORVBENIIENLE-TRY. £I T, Y¥HRAET
AR L7=KSA L AFATAF N EBE LTS NaOH iR TORRAYIRAZER Claisen S ' D
BEL LT, HEMELRAWS o p-FAFMI LR MEEHEB X KSA BITO Michael IS
AR L. o p-FEAFY DR Table 1 (2, o, B-FEFIT 2T VDR % Table 2 (Z7RT.




Table 1 Table 2

o)
R'/“\/ILR2 1 1/&
cat. LIOH o R R OMe cat. LiOH o R O
. JOMF.0-5%,3h 3 XR¢ . / DMF, 0-5°C MeOWOMe
™S ) 3 R \;TMS ,0-57C,3h R?
O 4 =7
% X’ (12eq) 14 OMe (4 2 eq.)
Enty R! R? R® XR*  Yield/ %® Entry R R? Yield / %%
™ py Ph Me OMe 95 1 Me Me 70
2 Et 97 2 Et 74
3» Me SOct 84 3 Ph Me 93
4 CHy(CHyp)s Me OMe 81 4 Et 88
5 Et 72 5 p-MeOPh Me 96
8 Me  SOct 7 6 Bt 81
el ACHy)- Me  OMe g9 7 p-CIPh Me 86
g? Et 85 8 Et 83
9 ~5(CHy)- Me 86 o M Me 81
10 Et 91 109 MeO 2:) { Et 92
a) Isolated yield. b) Reaction time was 1 h. a) Reaction time was 4 h.

LiOH fft % AV CRMAREHT, M2 oEHEZAVWTEHINETEMND B, BETRER,
HEHRSHEDE op-FAEFITXT L TYH, BINRTRIGHETTHZ L THD. IHIT, KSA
DEBETHD TV INFFT S —)V (KSTA) ZREEK L TIEEL, ap-Rafur boic
MU TREFRERMELN. BIRENW LI, ZORSTIRER O Michael £Hne 840, sk
MICE RV KSA I CINERBE O AREFENTHS. EFAKR Michael fHIMKIGE LTHIFETE 5.

2. STV TEE—ILERLS NaOH MK Michael {M—Claisen &4 Y TALAREG

NaOH B3, Zh O grus cal NaOH RAE R
, G SN o MeO OMe

£ CHOR Michel fmic T 0% T T e Trow -2 R
# < Claisen fESNETT S Entry R Yield 1 %
FUoTFTARIGERHLE. Z0 OMe

1 -§O~OM9 et
Fkix, Z2REFKNRIKFEE ) e 57
BT EHBETEDIR

3 p-CIPh 80
THHINT, 5%, XEH

4 p-MeOPh 80
Michael f}5N— Claisen #&& ~ 5 Ph 85
DERAZES. a) Isolated yield.
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Practical and general method for the optical resolution of cyclopropanecarboxylic acids using
chiral 1,1’-binaphthol monoether: Its application to synthesis of pyrethroid and Chirality
Excahnge Benzannulation.

Akihiro Tanaka, Takayuki Atago, Hiroaki Yasukouchi, Yoshinori Nishii, Yoo Tanabe
Department of Chemistry, School of Science and Technology, Kwansei Gakuin University
2-1 Gakuen Sanda 669-1337, Japan

We performed an efficient practical optical resolution method for gem-dihalocyclopropanecarboxylic acids 1
utilizing chiral 1,1°-binaphthol monomethyl ether 2 as the key auxiliary. Direct esterification of 1 with 2
using TsCl — N-methylimidazole reagent gave two diastereomeric esters 3 with marked different Ry values.
Both diastereomers 3 were easily separated using column chromatography. The obtained diastereomers 3
were easily hydrolyzed to the desired enantiopure acids 1 (>99%) with recovery of 2, both in good to
excellent yields. The present protocol was successfully applied to an efficient synthesis of a pyrethroid with
three asymmetric centers in much better yield compared with the previously reported method. In addition,
optical resolution of acids 1 lacking a-proton were also successfully performed without use of column
chromatography.

gem-OruayularAvEmit, BEREERTER gem-U ny ) EEEFL, Yru7nm

Ry OBEHRHEL L bEDE, ZThElAabEniEfs OF#RER~DIGRARRABHIGTE
3. L2L, REAR~DBRIFITRY. REEHE gem-Pnv 7 a7a R ALEMOEK
Bl LTRARREEMET I U0MENER VA HEER3ARES ATV IR, EEICHIRED
D, INRHES —BHE VIRV, sp° RFEH HEIFRFF~O Chirality Exchange Benzannulation'® %
BEOLD, SLEEERBETHI LA FEBFIONFBELEFREDOEZANLSFIEDOD,
FEFEE T 7 b BEEERATIFEERHE L.

1. gem1\029 070V HANEIBOASLIOAR TSI —EAVIAERE?
gem-orayuruNUANR U BERFFEET 7 bV BEEDOTRTNVDOBYT AT
VAS—R, IFsru" S T57 4 —CHROICHBEM X, R I, 005 - 0.11 OER




HY, (1S) & > (IR & LnH—

. e
R2 coH iTsc, N i) R'OH 2 1R . R 18 . R
Y = Ko Y BHERDB. TRBIEER L ORE
X X @)1 /CH4CN, 20 - 25°C x“x (1IR3 X X (183 @Xﬁ%%%ﬁﬁﬁﬁ)g%ﬁ LTC.
examples ; 41 - 36% > 99% de . R R
X= c» O THE -0 bz, gem%-vm:t vruaFuanr
o 00-65 °C VI AT % +BuMgCl — cat.
Re= (1R)-3
/ ’”‘m""" Co(dppe)Cl; FGHFIZ RAVVTHTE 7~
nZfk® L, /ST BE/ ~avr
1
. '"°°’“ s°°’" B LR AARVBT AT ADR
é * . " * o DTATUAT—bREFA TS

14 examples ; 98 - 87% > 9% ee

RHEE gemr P nnBLUNAR Y
07 T AT VINMASRTERO I LR VBE~ERSICHIT S, REBAITGEICEIN T,

EER A A Ry Bl b
F(';) _.ozé))m' . OO OMe £BuMgCl ’ . (s) c((),R W23, TOHEZELD
cra OO H cat. CoCl, (dppe) E: (Rr, gemr upBrXU N av
e TN = RSN
XA = OXE

Ph Py, 0 - @ ERALC3REPLEL

LAH
; e w c.<s“?°°/\©0\© Rud R kL

chielauxiiry (1R25,35) (1R25:3) L, 4 OfFLLEOEIRE
95%, > 99% ee "84% N - ey
TERTHZ LB TEE.
2. aXREHETEL 070 hRIBORARRES T
a fLBEEROTa T v A Me
. . st NONV scHaen
ROBECH, MYTAF VA W T O o
ELHHBEOBVERNBTIRFES i) ROH / CHyCN OO {
20-25°C, 2h
BEEAH L. entry RCO,H R product yield/%® de/%® mp/°C
HFhruv b TT77 4 —BFRET, ; COMH ® ® 3 99 128129
HRLREBRY 7 uu X ALeEY, & ¢l ® ® 389 89 4547

WEER trans- 7 nu b= VBB 2 g:ﬁcozu (R (1R3S) 3% 97  158-160
HEHBICE . MASBELES TRE ) s B 9% 161162
BAIGIZEERTTETHD Z &hnb, 7 3 >_\X\cozﬂ (R (R3R) 32 % 165167
ot RM{EFERSEEL L THRTE 5.

%) |solated by recrystallization. ® Determined by 'H NMR.
° (solated by column chromatography.

(1) a) Baird, M. S.; Licence, P.; Tverezovsky, V. V.; Bolesov, I. G; Clegg, W. Tetrahedron 1999, 55, 2773. b)

M-X. Wang, G-Q. Feng, Q-Y. Zheng, Adv. Synth. Catal. 2003, 345, 695. c) Nishii, Y.; Wakasugi, K.; Koga,

K.; Tanabe, Y. J. Am. Chem. Soc. 2004, 126, 5358. (2) Yasukochi, H.; Atago, T.; Tanaka, A.; Yoshida, E.; Kakehi,
A.; Nishii, Y.; Tanabe, Y. Adv. Synth. Catal. under review. (3) Nishii, Y.; Wakasugi, K.; Tanabe, Y. Synlett,

1998, 67. (4) a) Y. Nishii, K. Wakimura, T. Tsuchiya, S. Nakamura, Y. Tanabe, J. Chem. Soc., Perkin Trans.

11996, 1243. b) Nishii, Y.; Maruyama, N.; Wakasugi, K.; Tanabe, Y. Bioorg. Med. Chem. 2001, 9, 33.
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Chemical development of 5-acetamido-4-benzylamino-6-methylpyrimidine derivative

Hiroshi Iwamura,*' Takashi Tozawa,” Haruki Inokawa,” Tadashi Shirasaka’
1. Process Chemistry Laboratories, Mitsubishi Pharma Corporation. 14, Sunayama, Kamisu, Ibaraki,
314-0255, Japan
2. Chemistry Laboratories, Mitsubishi Pharma Corporation. 1000, Kamoshida, Aoba, Yokohama, 227-0033,
Japan.

Iwamura Hiroshi@ma.m-pharma.co.jp

An efficient process for the large-scale preparation of 5-acetamido-4-benzylamino-6-methylpyrimidine (1),
an intermediate of active pharmaceutical ingredient, has been developed. Two synthetic intermediates of 1,
4-hydroxypyrimidine (8) and 3,4-dialkoxybenzylamine (11) were manufactured from inexpensive and easily
accessible ethylacetoacetate (5) and isovanilin (9), respectively. Coupling reaction of 8 and 11 in the
presence of o-toluenesulfonyl chloride and potassium carbonate gave 1 in 90% yield. The process was
successively scaled up to pilot plant facility on several-ten kg scale.

57CF I RANIPNT I/ 6-AFIIVEYIV Y (1) 384t - EEBARLEVOHMGTH
%, ZTT, 2 MOAFNFARIT I/ ECTNAFVERENOERNTRETH Y. 5 LORE
BEZOVWTRTY T I RE, 73/ EMBREOREUETRICHEL TS, BEAOARHILD
1 OFBAEOEREFEZRHLAEE A BRBRAFURER6- AFIINTUSVI (2) 2=bofel T
Bonsd, ZhOEUITY 3) 2P0k TrREERTEELT

A°"N5ﬁu 1 BLOMEEMIL— N ELTET SN KBRS — )V TCOMREEEN

NN osMe LSBEAIZ T OE AMBREICLLSE, AW 3 BLT 4 0

O° CHETHA #E3E T DSC MEITL D aBRMEFHELKE. “h5
MeO 1 S hoEEMOERZEE L 2 H R ME - FERETS L EL
7Z.
P KNOj, H,80, O,N. POCly, PhNEt, O:N amine (AH) O,N
LY, oy "y
HO SN oM 75% HO” SN VOH  reflux, 60% NJP.\CI A \Nim
2 3 4



RAHICKBAFELRTY £ MBI FI (5) DE ROFI 13 /(b B - 7IIMEBLD
Pinner E) I PGMRIS ? ICKD, BHET 4-E ROFSPUYIDL 8) 28RTZ 7Ot
ARMUz. A5 =7 v TRGIRLDEREFMICBN T, EROFS 13 4k (6) id.
DSC IZBNTHERKRE RN 144 CTLOBRINLD, REREFHT—FEN10y MR
TOWRBEENZHR L T NaNO, RIEDOF FIREE - W FrEmMzREL. ”ﬁémﬂﬁiﬁ{’ﬁ%#%ﬁ@_L
Liz. E5iC, RIMELEE ORE LF I HROBREZ21THO TR - 7VIMEERTS 2 &ick
0. BRHE - ERMRMEICBT D 6 ORNR) XU Z2HRL B IVREDRICBLTEN:
TOER &ML,

34T NAFINRIDINTIZ (1) DOWTHE., ZEICKBAFTH R VYNZY Y 9) %
7 ORFILL . Raney-Ni flllt 2 H W=7 IVTE Rk (10) 0BT I /fbickvBoshiz1
DHERMEHBEE L TRITBRTIZ LKLY, MBI EGHETARTS O A2 BEL
7o

TORAERATHMCBNTIE, 8 D47 O00EEEALT Oy TY L FEEHBLT
W, 70MEDBRICE T )b 12) 28 20% BERALZ. ZOBERMONHEZEH &
UTRIRHEZRNLIZEZ A, BEBRITF)V / KEGEES, KBHV U LAEEEFET o- ML
SAWEKINIOFTAR (p-MVLZZIEZN 7 OT514 RO 25% BERE) 2HAVWSHEC
&0 1 ZE 90% THIEL =,

EROXIREITED. & 10kg AT —IVTD 1 OEEZATREE T LN DBRERTEN
BB SO X BN Lk,

NaNo, /ﬁ\,(ﬁ qu NH  pcHN l/k
A ot Pd/c NaOH

OH HO™ 'N SMe
0 -18 'C 25,40 'c 7 20-25 C
Y. 62% LC > 98 area%
o
NH;/H HCI
O e DY g QXY e
K,COs U Raney-NI
MeO MeCH MeO
9 10
Y.92% Y.90% LC > 97 area%

@f AcHN. A
8+11 Kco HN” N~ “SMe
3 O/OD) 1
MeO Y. 90%

1) Hodgetts, K. J.; Yoon, T.; Huang, J.; Gulianello, M.; Kieltyka, A.; Primus, R.; Brodbeck, R.; Lombaert, S.
D.; Doller, D. Bioorg. Med. Chem. Lett. 2003, 13,2497.
2) Pinner, A. Ber. 1893, 26, 2122.
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Oxoammonium salt-catalyzed one-pot oxidation of primary alcohols to carboxylic acids

Takahisa Sato,* Masaki Tomizawa, Masatoshi Shibuya, Yoshiharu Iwabuchi
Graduate School of Pharmaceutical Sciences, Tohoku University
6-3 Aobayama, Sendai, 980-8578, Japan
iwabuchi@mail.pharm.tohoku.ac.jp

The development of a highly efficient one-pot oxidation of primary alcohols to carboxylic acids catalyzed by
an oxoammonium salt is reported. This method is operationally simple and shows a wider substrate
applicability than the Zhao et al.’s method using cat. TEMPO / cat. NaOCl / NaClO,. 1-Me-AZADO"-CI’
exhibits superior catalytic activity compared to TEMPO" - CI" in this particular system.

BLRTNI—NADLINVR B BDIBLERIGIE, Bix OEFICE o TUHARERS - LFER
MR EDEROBZLB T LIELIEAWVWONIEERFEDVEDTH D, ZORIGIIT Vva—
MHEDTNLTFE FADERRE . TAFE R DI R VEE~DERE W) ZBFEDOBLRIED bR
D, ZhEU Ry PT-HETSE D I EPHRNE, GROPBEZA ESE DT EAHK
b, FNHICEE2 REN-FESEBINTEER, REKENLD T VR y MEBERISOBES
—EICRONTHY, FIB/RTALa—LOBIZEY—B7 V7Tt FEEE L, NaCl0,EZHAWVT
ANVKRUBEED LN ZBRBOEENZRAINTNS, TF., RO toXx AT e
HEg{H 2 H\ 5 TEMPO B2{k (TEMPO; 2,2, 6, 6-tetramethyl-1-piperidinyloxy) DEIL=$hRME &
RERESBDON, TET O A~EHAMRBRFEE LTRACERASLTWS A, KR L
TEREESHEOBEATRELAL TV, Figure 1 ——

INFETHE 4L TEMPO BM{LDOBE L o TWEEBRWE 2% t'%r @
7 V3 — L OB~ SR B R B, ARALTE DI o Neg
%@ﬁﬁﬁ%%ﬁﬁLkIWMM)ummm-[§m<a_‘$r°
azaadamantane-Moxyl) Z&FK L (Figure 1). T DY OMNIE
BERMEOKE 2TV a— VOB ESHRIITHEIT S & 2L JV‘ @@ o
LCHET A&, . B1IBRTNLNI—NLDTILTFE RAD t‘?"&?fa o
BALICROTH TEMPO K& < LEIBEHLEEZET 5L ™r0F (_1-Me-AZADO'X



BALMZ L=t 2 SEIF4 X, TEMPO B bk Bz & » BEE G & BERAME L e ->, $£1
BTN A= NDANEKBE~DT Ry MHMERIGORSEE B L THIEE21To 7=,

TEMPO 2 BE(LARE L LE LR TNV a— N B INR U EE~L TRy NCRMETAFIEE LT, &
IZ Zhao’ RRFRHE * HIT X o THE /=il B oD NaOC1 & {LEEHR B D NaClo, Z AV 3 FiEITRE
P - R - BEEEISEOmM TEN TV A Z 00 IBETOEAFISBML T3, LML
ZDFEENaOCl Z WS Z &b R fafniEa 28 REEICH LTOBEANGIREN S &, HFRL
7o AR B D NaOCL /KIBIR 2 REBINT TR T LRTRIER WAL ETREZELTWS, i~
RPIZFET 2 NaOCLl DR %, BLRIGEZ + 7T S22 b R Y BRI ¥ 2 Fik2B%
LIzfER, AXYTUE=TLIEZAEEL L, NaCl0, & 3EEE{LH &+ 2 B3 REE L FiE 2 RESIT 5
T AR (Scheme 1), AEIIRSERIELORIFENE L BEECHEON T2 KIBIZR LI ®3 2
LRI LTWD, 7725, Zhao bDOFETIHERIEPMBE L RV EBMLREE L Sh-EFBELR
FEROTAMBE2EATEIEIBRTNANI—NLOBLLAEICITBERTRTH Y, FEVThOR
HIZHBWTH 1-Me-AZADO'-Cl ik TEMPO'-Cl % £ BRiF/efhift s UL CTHRET D Z EAHIAA L&

(Table 1),

Scheme 1 Table 1 1. cat. (5 mol%), NaCIO, (5 eq.),
CH,Cl, (0.3 M), (0]
R OH -
aq.NaH,PO4 (1 eq.), 25 °C R”™ "OMe
2. CH,N;
NaCl NaOCl
yield [%)

alcohol t;m? vlé_me @ c®
e

@% OH 15
~°' N, |_,NaClo2 NaOCl ' " o

OH 1.5 63 93

02N

OH 4.5 20 91
R’\OH R No Rj\on /fj:\
OH
25 90
MeOC(\ 10

/K/\OWOH 24 ca.16* ca. 752

Ph™"0OH 3 1320 922p
3 glightly chlorination observed. © cat. 20 mol%

References (1) Shibuya, M.: Tomizawa, M.; Suzuki, I.; Iwabuchi, Y. J. Am Chem Soc. 2006, 125 8412.
(2) BHLFE, BEAER, BEEH, REER, EERIE Ao EX{LFES 2006 F<— ROV LHE
WESHE, 2P-10, p.140. (3) Zhao, M.; Li, J.; Mano, E.; Song, Z.; Tschaen, D. M.; Grawski, E. J.;
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Reaction of Free Amino Acids with Aldehydes;
One-Step Synthesis of Amino Alcohol (Akabori Reaction)
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We established the one-pot synthesis of ephedrine by the reaction of N-methylalanine with benzaldehyde by
improvement of the reported reaction by Akabori in 1942. The formation of unstable oxazolidine was newly
detected based on NMR analysis. After the reaction, the mixture was directly heated with aqueous AcOH to
give ephedrine in 48% yield. The reaction of benzaldehyde having electron donating group on benzene ring
gave excellent yield (87%). This reaction is a new type of the reaction of amino acid that is involved a

decarboxylative C-C forming reaction on the asymmetric carbon atom.

7 X BE, RERAFRE LCHERAREGHRERTHS, LL, BIRISOMESCHBEE~D
DD, TIVEBEREL THOERIGEIT) ZENERThok, Beldk. ZTRET
EEAL, BRI SNTI R BRZET I BE2EREEE LTHWAZ LICLY, TV BO
FLOMESRIGEAWEL, -R#. BRECTEZLEL LEWETE TORKBOERK
LA THD I LERLTE R SERAIT. EBEET I VBOBRKBEEZE RE-REHEET
BREISEFIRLET 2 7 7 a— ) VEOERANARELZRR L0 THRET 5,

FIBEIL, 1942 FIZ N-AFAT F=0(1) ERVITATE FQZEY Ordhmivd sz &z
XD, EIXE (16%) 2AB5x7x F) VOB —ITRTELNDZ L 2H/E L (Schemel),® =
DEIGIET 2 BORFRE LICBWTHREZF > TRE-REFERZAZELD VI =7
REBER[AITH D=0, ZOH b, 1951 235 1961 FEI22 T TEA, LA L » TEHMAICKR

Scheme 1 FRIBEIE (1942)
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Scheme 2 One-Step Synthesis of Amino Alcohols

OH 4
1o+ \ 130 °c 7/<\j _5%AcOHag, _ S%ACOHag. (" Nech,
Z
/ Reflux , 3hr / ~  CH;
R , R
6
Table Amino Alcohol Amino Alcohol
Run Aldehyde (4) Yield 6 (%) Run Aldehyde (4) Yield 6 (%)

1 R=H 48 (1:1) 4 R = 4-Me 55  (1:1.3)
2 R=4-Br 43 (1:1) 5 R = 4-OMe 83  (1:1.3)
3  R=4NO, 45  (1:1) 6 R =3,4-OCH;0- 87 (1:1.6)

( ) : Diastereomeric Ratio Determined by "H-NMR

SENEN, RBOBEICIEBII Lol * ZORGIE, EELHOEAFHKLELTELEEN
BT I)TNaAa—IRERET I/ EIPL—ITRTEOND D, FRAZERRIGCZR 5 FIEetEE
DT3B,
Fx it BRET IV BORISE VI BRAND ZORIGICRK 2D, BT 21T - 7=(Scheme 2),
N-AFNT T2V M) eERVIXT AT E R4, REH)Z BB T 130°C, e MALALZ A, =7 = F
Y (6, REH)ITHFRIBEOHE L FFICBERBTLIEONR» o720, RIGREHERELZLZ
5. Oxazolidine & (5) BERLTWVWBZ L, NMROBIEN AL LRoT2, ZDLED (5)
X, AEECHENSE#ETHD Z &b, RISKEZERE ACOH KR TMADHLIZL Z A, INR
FKRIBICKELST AT VA —DRAHE L T.6BBUDINBTHLN, SDILZORIGE,
fx OBBREELZATEIRVATAVTE RTCfTo-t 25, BEFHEREZFTIRVATALTFE RO
FRIVIREE X, BE 87%DULEA M L L7 (Table, Run 6), Oxazolidine f& (5) DARKIL,
Bk E LTy ZHENDAEREZBLSRRLTWS, T2bbL, Yy 7EE () OEKE5] &
&L LTBRENRIB IV, Zwitter Ion B)Z4EL, VT, XVXTATE FEDTNVR—LVEA
TORIEDHE. £ LT-9 DS FHNEARKISMHEZ Y, SBER LI &E X b5 (Scheme 3),
RETIHE. N-AFAT =N OT I ) BERVWERE, BEOBRR. XFEEEGZ AV
BEDERELADLETEETHIFETH S,

Scheme 3 : Reactoin Mechanism o
COxH Co, H RN
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&
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Trans. 1 2001, 1431-1434. 2) Y. Yokoyama, et. al., Eur. J. Org. Chem., 2004, 1244-1253. 3) FR3EMHER, A
AALEEEE 64, 608-611 (1943). 4) WA, FFEMEE 71, 648-662 (1951), 72, 712-715 (1952), 73,
1086-1092 (1953) ; iIA%, HABEILFESIE 35, 663-671,957-967, 1027-1033 (1961).
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Synthesis of the Proline Derivatives by Organocatalytic Asymmetric Aldol Reaction
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An efficient synthesis of (25,3R)-3-hydroxy-3-methylproline (OHMePro), a component of polyoxypeptins,
and relatives was achieved, in which an intramolecular asymmetric aldol reaction of the ketoaldehyde using

OHMePro itself as an organocatalyst constitutes a key step.

S3R3-t FrF Y3 X FArral v Proline catalyzed o

(OHMePro, 1)i Polyoxypeptin 72 ¥ DERIRT 7 ~_7 , OH . asymmetric
F A ENBEERET I JBEOD L > Th5, (N\:HrOH intramolecular aldol reactlon) ';\@ 9’
FxT1 DERITBL TV 2D FEREZ T TIZ : 19 R ©
BELTERN P SET 0 ) EHEL A CSIROHMEPo  scheme ‘
BEZFARET NV F—VRISICE S ERICONT Na;CO,3

= /= . " 4 n o
BEEZTo7-0OTHETS 4, /Um +T /n\/\ Bu,NCI /lk/\N/\/

BREICOVTIRY b7 AT K 2 o 51 T 7T ek 0T
XDFFRARET N F—ARIGIZLY 1 OILEER os0n NMO o  Quant

e DR 51T 5 - - 08U, VD |

K72 & ME1T 5 2 & & L#z(Scheme 1), 2cetons | H,0 )J\/\»,/\/\on

T K= ISR 2a DERITOVTIE, AFAE  (4/1).115h 6 Ts OH

87%
ST R3ET YN RUAT S R4 EDOFERBEIRE NalO, o
B R B AAMEISIZ L DTy § ~LERE  THF/ phosphate buffer /U\/\ll\l/\n/H
HNZEBRE, RETNLT OMNE{EA R I U A (4/1),0°Ctort, 2h 2218 O
88% Scheme 2

IZEDTE Faxinl, NalOjil &b oA —L O
{LHIBRERIGIZ L D IRER L < AL L 7= (Scheme 2),
BRUNCEBAEEL LTE)-72 ) v 2AVT 2a DHFHRRET NV R— AL RIEOBRM 21T o 1=
(Tablel), EDFER, CH,CLR CH;CN P TIIEM LT IRIERISITETTE DD, =) F 4%k
REITZLA BN, LM LBBLEESE THF L LmE 25, WRITPRPETFLED
DD, VoAREBELTEZX, TOXRFEMEIL 49% ee ZR LT, BBKENZ LT, SEIEKSY —



7w N THBH2S,3R)-OHMePro(1)Z it & L THWA LBV VBRMETINE L 7L K=V RS
DETT B ENREHIN, REMEIZBLTHE)-7u ) v 2AVWEESLYAEL, Z0M
AR FTRACNAEER -0 P—

Table 1. ; ;

DEBERELTEZT-, T CTHEBME o catalyst o | ~lOH |
solvent (0.2 M) : :

%1, iRiE% THF ICEEL, KDFHE /U\/\N/\H/H 0°Ctort, 58h Nq/()H ” OH
Z ED - % - Ts O then NaBH,, EtOH 1¢ 0o :
Lu’)l] \Tﬁﬁ L/T-o %o)ﬁ%, Eg‘\_ 2a 0 °C' 05-1 h S syn E (ZSIsR)-1 E

7a

RLTSUROKEFRMT 52 Lick P ———
t t (mol % Ivent feld (% syn:an % ee
'0, I'}“/"f‘?j‘f@}ﬂ‘lﬁfﬁ 62% ce 72 entry catalyst (mol %) solven 2 yield (%) i

. 1 (S)yproline (30)  CH,CI, - 79 64:36 1
85% ee ~L RESMELT, KRIZKS  ,  (s)proline (30) CHiCN - 59 67:33 4
HEOFETICAHERORMEIT> 3 (Spoine@) TF - 58 78:22 49
fee 25, WE, BRECHEARS L 4 @SRIACG) e - e 655 2
72< smol %E CRUEREERT 5 ° Zigg: ggi R e e w48
- . . 6 SR)- THF voi% 79 92: 8 81
ERERALL BOTERISERNT 0 osapaan) e Sewv 74 ssis g
(25,3R)-OHMePro @ & K % 1T » 7= 8 (2S3R)1(5) THF Sequiv 73 95: 5 88
(Scheme3), FHgfbi 1 FET, 2a ©
VEENOEH, HFRTRAT LRI, -7 0 H0 (5equiv), THF =
. p PN H_0°Ctor,75h :
kv 9 %487, (25,3R)-OHMePro ~DZEH#IL, 9 N 5 oo o
| A 2 N
REFEE = FN—~FXY ULV BRRETAZLICL 2a Ts O 2-methyl-2-butene 1¢ g
0 HEME L LS OBIZ, BAASRIC L s 140 8
Y (25,3R)-OHMePro(1)~ & Eu 7=, WSl 0°Ctort,3h

:_OH
—_— T 0 —_—
FHEISATETHE LMD, W OMDE  CHC, mo —. KI\I‘/OH
B L TR ET o7 (Table2), ZDEE, R2 00T 1 o H. 6

13.5h
DT VFNVEEIER LIz b0t LT REFRINE, o 8% ee In 3 Steps
) - 98% ee after one recrystallization
BIRENEOND Z EEHERL TV, Scheme 3
Table é 1. (2S.3R)-1 (5 mol %) R2
1) Makino, K.; Kondoh, A.; Hamada, Y. H,0 (5 equiv), THF (0.2 M) 3 OH
RZJJ\/\N/\H/H 0 °C tort (IOH
Tetrahedron Lert. 2002, 43, R|1 o 2. NaBH,, EtOH /N
L7 1
4695-4698. i AL R 7ot
. . R R time (h) yield (%) syn:anti %ee
2) Makino, K.; Suzuki, T.; Hamada, Y. oty 2 me ) vie ()
1 22 Ts -CH3 55 73 95:5 88
Bull. Chem. Soc. Jpn. 2004, 77, s 2n Cbz CHy 48 49 g0:11 80
1649-1653. 3 2c SOBn  -CHs 24 90 91:9 73
3) Makino, K.; Nagata, E.; Hamada, Y. 4 24 Ts  CHCHy 24 74 0:10 80
§ 2¢ Ts -(CH2),CH(CH3); 24 67 >99:1 76
Tetrahedron Lett. 2005, 46, 6 2 Ts Ph 2 30 nd 20

8159-8162.
4) Yoshitomi, Y.; Makino, K.; Hamada, Y. Org. Lett. 2007, 9, ASAP.
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Chiral Brensted Acid Catalyzed Enantioselective Friedel-Crafts Alkylation
of Indoles with Nitroalkenes

Junji Itoh,* Kohei Fuchibe, 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

The development of highly efficient chiral catalyst continues to be an important goal of synthetic organic
chemistry. Considerable attention has recently been paid on the development of chiral organocatalyst. We
have designed and synthesized chiral phosphoric acid, from (R)-BINOL, as novel chiral Bronsted acid. We
have focused on nitroalkene as an electrophile, and have disclosed chiral Brensted acid catalyzed
enantioselective Friedel-Crafts alkylation of indoles with nitroalkenes. Treatment of indole with
Pnitrostylene in the presence of a chiral phosphoric acid in benzene/dichloroethane at 0 °C gave indole
derivatives with high enantioselectivities. This reaction could be extended to aliphatic nitroalkene to give the
corresponding adducts with excellent enantioselectivities. When a,B-unsturated ketone was reacted with
indole, the corresponding indole derivatives were obtained with high enantioselectivities.

[FFig] T LWAFHEORRIL. ARERMLLZFIBWTEDLOTEERR OQ
BO—oThd, YUHEZRTIE. R-EFT7b—LE0FBHLE) VB 1 B 0\ .
FINTVRTy FERERE L UTHEEL . 1 I T3 D8k« 2R o \OH
RIERBZF v FABROICET T L2 ELE D, SEFKRLIT, RE 00 Ar
FHIELT=buT7rir iiFBL, VVBB1 20T VU AT o NEAR Chiral Phosphoric Acid
BELTRHWAZLIZED A v F—E = ba T V4 D Friedel-Crafts 7V 1a; Ar=Ph
X MALRUSH BT L F A BROICETT 5 2 Lk R L0 THET 5, 10 A=EN0Ce
(Rl AV F—n12, B=brRFLY 3% MBS, [ETY Y 1d; A=2,4-(CFa),CeHs
B2 1a (10 mol%) % £ & & 3 & Friedel-Crafts 7 V¥ WALRIGBEIT L. MiGT 54 > F—aAfHnE
4 13 35%, 4% ee TH LN, MBORFTZIToHER. R-ET7 F—AD3P{LIZ ) 7=
VINEOBBR UL 1c ZAV3 L 65%, 73%ee TA » F—AFEHE4BELNE,

Ph  NO,
1 (10 mol%
Q»\) * pNO2 s T W
N toluene, rt, 63-66 h N
H H
2 3 4
(1.0eq.) (1.5eq.) 1a; 35%, 4% ee

1b; 65%, 14% ee
1c; 65%, 73% ee



FBISEEORBILEToRER, XvEB /P r7unxd VBEEED, 0°C TRIGZITY LXK
INERA 84% ee TTHMELAE, LEOFEEREE D LIZ, EREDOEE—REDOHRNEZITo-, £
DR, BEFHEMETHDI4-A M T T2V E, DEFENWFITFLERLEEBTHAR 7Y ALE
Y. A RBBR= I uTAF LV EDRIGIZBWT, BT U FBRENRER L, Fi, 7
T RFNERCEHFEDTNINEZFETIEWERE=Fa2TAT7 2B TII 90% ee X 5EH\V\T
FUFABIRERERL, PTH 1-= FE1ATTUE2AVWERAIZELE 94% ee THIGT S
AV F—AFEHERB LN,

R! R R No,
NO 1¢ (10 moi%)
L\ RZ/\/ 2 \
{:]{ benzene/(CH,Cl),=1/1, 0 KC N
X H
(1eq) (5 eq) 67-99h

o O
" o of

77%, 84% ee 88%, 83% ee 75%, 87% ee 57%, 83% ee

Ph(CHg), CH3(CHz)n,

W @_{‘/ W-z 23%, 80% e6?

n=4: 22%, 94% ae?
=8: 22%, 93% ee?

82%, 87% ee 31%, 89% ee? a) With 20 mol% of catalyst.

HiZ, U B 1 %RV 7= Friedel-Crafts 7 VX WAL, o,B-FE8FIT7 P HERATH Z &8
AETHD. TROB AV F—A2E ANV EEAVF LV UBEHEP.-20°CTY VB 1d (10 mol%)
FERAIESD L 14-MAMRISHBETL, MIETDA 2 F—A AT 6 25 85% ee THONT=, Fi-,
AV F—NAD5SMICBEFHEHEECEFRSIEEEZETEMV F—AZAVWTHLEVWT U F 48
RENRREBE L1,

R

N Ph/\)LPh mesitylene, —20 kC !

58-95 h N
2 5 8

(1eq) (1.5¢eq.)

Ph O MeO Ph O BnO Ph O Br Ph O
le/'\/u‘Ph QE/'\/LPh , Ph Qj,/‘\)LPh
N N N N
H H H H

86%, 85% ee 86%, 86% ee 97%, 79% ee 33%, 86% ee

[scmRl
1) a) Akiyama, T.; Itoh, J.; Yokota, K.; Fuchibe, K. Angew. Chem. Int. Ed. 2004, 43, 1566—1568. b) Akiyama,

" T.; Itoh, J.; Fuchibe, K. Adv. Synth. Catal. 2006, 348, 999-1010.
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Design of simple and efficient chiral catalyst for asymmetric reactions is one of the most important tasks in
organic synthesis. Quite recently, several groups made significant progress towards the design and use of
chiral homo- and heterodinuclear complex for asymmetric catalysis, with particularly important
contributions. Homo- and heterodinuclear complexes have enormous potential to revolutionize asymmetric
catalysis. They can activate both components of bimolecular reaction simultaneously, overcome entropy
barriers associated with bringing the two reagents together, minimize the energy barrier that arises from
solvent shell rearrangements during the reaction, and recognize prochiral faces or groups within the reagent
through predetermination of the reaction trajectory. The stereoselective synthesis of chiral terminal epoxide
is of immense academic and industrial interest due to their utility as versatile starting materials as well as
chiral intermediates for the preparation of bioactive molecules [1]. Hydrolytic kinetic resolution (HKR)
technology is the very prominent way to prepare optically pure terminal epoxides among available methods.
In the asymmetric ring opening of epoxides catalyzed by chiral [(salen)Co] complexes the reaction involved
two separate chiral salen-metal species in thé rate limiting step of the reaction and subsequently, very
efficient oligomeric catalysts were developed based on this principle. However, multistep and complicated
synthesis method of oligomeric catalysts and solubility problem during HKR make it less attractive strategy.

Pursuant to our own efforts directed towards the designing of the di- and multimeric chiral (salen)Co
catalysts [2]. Herein we report the catalytic activity of new easily synthesized homogeneous and
heterogeneous dinuclear chiral (salen)Co-MX3 catalyst for the enantioselective kinetic resolution of terminal
epoxides with H,O and other nucleophiles and asymmetric cyclization reaction. The dimeric salen catalysts
show remarkable enhanced reactivity and may be employed substantially lower loadings than its monomeric
analogues without suffering solubility problem and their deactivation.
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Figure 1. Comparison of reactivities and Scheme 1. Coupled routes for the synthesis of
enantioselectivities of Co-MX3 catalysts for the  chiral intermediates.
HKR reaction of epichlorohydrin.

The catalytic activities and enantioselectivities of monomeric and dinuclear catalysts for HKR of
epichlorohydrin are shown in Figure 1.  The order of reactivity for dimeric salen complexes were found to
be Co-In>Co-TI>Co-Ga>Co-Al. Scheme 1 shows Coupled route for the synthesis of chiral
intermediates. The resolved ring opened product combined with ring closing in the presence of base and
catalyst afforded terminal epoxides in high ee and quantitative yield.

In summary, we have synthesized homogeneous and heterogeneous chiral dinuclear complex and
demonstrated their catalytic activity and selectivity for the asymmetric ring opening of terminal epoxides
with variety of nucleophiles and for asymmetric cyclization to prepare optically pure terminal epoxides in
one step. A new dinuclear chiral Co(salen) complexes bearing group 13 metals have been synthesized and
characterized. The easily prepared complexes exhibited very high catalytic reactivity and
enantioselectivity for the asymmetric ring opening of epoxides with H,O, chloride ions and carboxylic acids
and consequently provide enantiomerically enriched terminal epoxides (>98% ee). It also catalyzes the
asymmetric cyclization of ring opened product, to prepare optically pure terminal epoxides in one step. The
catalyst can be easily synthesized by readily commercially available precatalyst Co(salen) in both
enantiomeric forms. Potentially, the catalyst may be used on an industrial scale. Further studies concerning
the mechanism and scope of binuclear catalysts, for asymmetric catalytic reactions are currently under
investigation for a broad applicability as a general catalyst.
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Based on the pioneering work by Steven Buchwald, the palladium-catalyzed aminations play an
increasingly important role in the development of drug candidates. However limitations due to
unavailability of the necessary but rather complex ligand system and lack of experience of this
coupling at scale limited the method to early projects. Our achievements demonstrate major
improvements over state-of-the-art methods with significant reduction in costs, allows for the

use of a broad range of starting materials and has been demonstrated to be run on scale.

¥— A FIA LT C-C, C-NEHVWIXC-00 v 7Y VRIS, FICEETHEED
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LV ATHEICERARRETHD, TO—F, HRTOITENMIEIMLERY K
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Novel and sequential intermolecular radical additions of 2,3-cis-disubstituted gem-dibromocyclopropanes to
electron-deficient olefins proceeded in highly stereoselective exo-face attack manner (trans/cis = >99/1-95/5).2
The second step addition also took place at exo-face to give trans-adduct (transicis = 98/2-95/5). Additionally,
A couple of radical carbonylations of gem-dihalocyclopropanes using CO and Bu,SnH (formylation) or
Bu;Sn(CH,CH=CH,) (allylacylation) successfully proceeded to give trans- and cis-adducts with good to excellent
stereoselectivity (transicis = >99/1-75/25 or 17/83-1/99)>  The formylation of 2,3-cis-disubstituted
1,1-dihalocyclopropanes enhanced trans-selectivity (trans/cis = >99/1-95/5), whereas both 2,3-cis-disubstituted
and 2-monosubstituted 1,1-dihalocyclopropanes underwent allylacylation with nearly complete trans-selectivity
(transicis = >99/1). Total synthesis of (+)-sirenin using the highly stereoselective intermolecular radical
additions as a key step was also demonstrated. Following the method, the total synthesis of (-)-sirenin is
now under progress.

1. - !: A .‘";‘ By 2 3 1 : H 1!
Bxid, gem-TroiroFol AT I HERARRIGOBRREE. hFALVH - SO T=d
vt FRIGOSENAENGT 7a—F LTS ", TOBRT, cat. AIBN - Bu,SnH 2k % gem-

V7axy s alu R BOBTREIMA LT 4 VA~ OBIRHESLEBRN T DS FRAME BN L
7 (Scheme 1)% #5iZ 3-cis-ZE#-11-VT0EY 7 0 Fu Xy DBE —BREE (ransicis= > 99/1-9773). |
|ZB¥BE B (rransicis = 98/2-95/5) & b \C B SAKBIREIIC trans HEE 5 x 3L TEBEB O IR R %
VY trans-fHINAS @ LA BRIRENICETITT B,
2. —BERXR CIARGCE RS R E

KIZ, gem-P7uupBrlTuesuas s arasv 80T SHAHAE=MERE: CO (80 atm) FH
ST, Bu;SnH - cat. AIBN 2{EA & ¥ 3 AL I LB LT, CO (40 atm) FEEE . Bu,;Sn(CH,CH=CH.,) - cat.
AIBN (ZX D57 YNT ok (Scheme2) 2 RWIELE, /BT /7ans rsurasy Gk trans-f+in{k
4 EEELTE R (ranslcis = 7525), (CH.OH ¥ (R) #F T3 EE Tt rrans IAESE U (ransicis =|




Emﬁ\Me&ﬁ%WhmﬁéﬁlthE?ﬁ‘ﬁﬁ&ﬁﬁﬁbc&ﬁMﬁT%é??b—ws%ﬁiﬂ
Ktransicis = 17/83-<1799), 2,3-cis-ZB#-1,1-P 7 v a v 7 0 7 a0 T, trans-FHE % B SLESRIREIC 5 2.
7= (transicis =>99/1-95/5), gem-Z vk nus s ral kA L REEREE Y. SARIRIRME 2R -
tiiﬂ%éﬁtéﬁé:&ﬁ?%én79»79»&(7y»§9ww@¢&&\ﬁﬁ%7uwm)m=
C&CW£&)§$B%§¢EW%KEﬁL\%Mw;ﬁ&mLVAnv&nfnﬂyﬁH?&<\zfiﬁ
Bll-Oral a7 a lB80 T trans-, cis-& b I IZIFTER 72 B SRR & 5] L 7= (sransicis = > 99/

B;Uummm=40%-ﬁi<moH§(wLMﬂw)@me)&ﬁféggvm,&&iggcmﬁ
R¥EETRT, BEROT Y LEBEISRIRELZIBEL TS LEZ N5,

Scheme 1 Scheme 2
1 1
R? At 2 R CO, 2 R 2 R
RZ L Br Buss"H H2 Br BUsSnH R? Fyasff BusSnR__ R>.A(x2 + R).A(ccmm RS OH
sy CaLABN “cal. ABN ROR? 5@ sl ABN RiR® COR RIRS X2 giR Y
1 1 R=H 4 (trans) 5 (cis) 5c
(trans-adducl) (tmns-addud) R=allyl 6(trans) 7 (cis) 7c,n,0
(X', X3 = (C\, C) or (B¥, CI)
(R", R?) = -(CH,)-, (CH,CH=CHCH,)-, 28-67% 27-68% (2-mono or 2,3-cis-disubstituted) R=H 41-67% trans/cis=>89/1-75/25
“(CHe)(COMe, COMe).  yransicis=>991-67/3  ransicis = 98/2-95/5  (R'=CH;OH, R? = H, R = Me, R = H, Ph) 42:73% <1/90-17/83
(Et, CH,CH,0H) (2-mono or 2,3-cis-disubstituted) R = allyl 47-64% transl/cis= > 991
(R", R?) = (Ph, H), (CH,OH, H), (SiMe,, H) 35-49% Y' = CN, CO,Me (R'=CH,0H, R? = H, R® = Me, R* = H, Ph) 35-68% <19
transicis=>9911-3/2  Y2=CO,Me, CN Scheme 3

2

1
\A(X' Method A or B R\A(Xz R con

X2 COR x2
13 (trans) 14 (cis)
Method A: Buli, DMF, trace 36-65%

Method B: (i) BuLl, CO, (ii) K,CO,, Mel

3. —_ >/ LEJI L R L
23as_ﬁ&xux»2%/ﬁ&11/&ufan/m)%ﬁﬂwﬁ<DMFL;&T»~»&(MaMd
A) E72iX CO2 KL BHARF - AF AL (Method B) . BIEERER s BIRMETEITFLE

(Scheme3)° :Oﬁml:tnuﬁt037 /ﬁ/VﬁJVf-—/v{ttifzk*Eﬁm&’G&;D, AREREERTHS,

k 5 ZSVOERBE
(y&4v_/(w)m xw:@wﬁmﬁ%mammén HEVERMB T ASBE 10° M THIER AL
EHEERL, Larbao—s h#EsATHIMETHS.

if,5fi¢®éﬁﬁ%&ﬁbt.ﬁﬁlﬁ#vvaﬂﬂ%#ylG#BSEﬂ?ﬁym97u%99n
TRy 17 ~# & Buli- Mel 2EAES®AFAE 18 2 KR EER LY (endo:exo=6:1) & LTH,
BRISTHRZF O HAMELTV, = B YL 19 2ENRHHE exo BIRENZEDB T L NTEI. endo : exo

EYHDOEETHE TS NETTHZERRAL M THB. 19 25 7 BBEZRSE LT, ERELY Y
ﬁ&%@@+#4v:ywéﬁmﬁﬁbt.ﬁﬁ,:mﬁ&uﬁmb,%éﬁﬁ(+#4v:y(w)®@é
REED TS

M PN M
Buli,Mel 0, 08"  ZCON g o A _OH

° éﬁ' BusSnH N T—= "0
tSnr, (%)-Sirenin

17 93% 18 g4 C3LAIBN 19 92%

@o:exo=1:6]

1) Nishii, Y.; Yoshida, T.; Asano, H.; Wakasugi, K.; Morita, J.; Aso, Y.: Yoshida, E.; Motoyoshiya, J.; Aoyama, H.; Tanabe, Y. J.
Org. Chem 2008, 70, 2667. Other references clted therein.
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Lipase-Catalyzed Dynamic Kinetic Resolution of Allyl Alcohols through Structural
Rearrangement

Masahiro Egi,'* Yoshiko Yamaguchi,' Noboru Fujiwara,' Shuji Akai,' Yukiko Kanao,’ Yasuyuki Kita’
!School of Pharmaceutical Sciences, University of Shizuoka, 52-1, Yada, Suruga-ku, Shizuoka 422-8526, Japan
2 Graduate School of Pharmaceutical Sciences, Osaka University, 1-6, Yamadaoka, Suita, Osaka 565-0871, Japan

egi@u-shizuoka-ken.ac.jp

The title reaction was developed by the collaborative catalysis of a lipase and VO(OSiPhs);. Thus, the
optically active esters of secondary alcohols (5, 7, 9) were obtained from readily available achiral or racemic
allyl alcohols (4, 6, 8) through the structural rearrangement. This method features the high chemo- and
stereo-selectivities, and the products were obtained with up to 99% ee in 65-100% yields.

HFEBHERTVINT N I—NRZ0HEEE. EMESERRY. EER. BEREOSRPHIE
ELTHAFASINTIY, CHET, FEPHMBEZFATIHL OHETAFEGREINTE
Teo —H T, MKSEEER Y N—E 2 & 7222 EEE. RERNEORANSRAEEZ
EDHOTND, FTH, AEDETRIFSFONAZEET NIV %, BRRISEFICTEIKTS
) N— BN E S BT, AREEEEZBNRTEASBOTEARFETH 2. RLIERIE,
) IN—HFENF T LRI VO(OSiPhy); (1) EAVB 2J/T UNT I A=) 2 DL HL WBINHE
SEEZREL. ZFUINTEY— NRA)-5 (91-99% ee)Z BmINE 96% TH, Thid. 128, BEE
RISRETIZTUNTINIA=) 2D 13- EMRIGZMEL. TOBRBBTIZIBNETIDI &I
L DERTE = (Scheme 1). ? BLARBAEOELRLSERLRERS L, HL&RBRT7VITIVI—)
KDOWTHRHNZTORER, 3BT VINTIVI—) 4 ZHEFRCAWEES, TOREL LR
WS BIRDEEDBINHET L, RUAEREFRR)-S 2ENE - BAFMETEZAS I LE2RE
L7=DT, SGE#HET 3,

VO(OSiPh3)3 1 (10 mol%)

R OH

R OH 4= /
3 (R%=OEt, H) R_ OH i
RM R4JLOA° RM /1' (R)-2 tpece R S
lipase R OH
(#)-2 4 A (R)-5 91-99% ee
org. solv. NN 80-96% yields
(5)-2
Scheme 1



1. MBI/ TUINTINI—NDEREEE 2B TVINT 2 — bDERK

RNHEMEEZETZI3IHTINTINA=IN4EED) FboO7IFIMEE. K< LiAlH,-NaOMe iZ
EBBIERIE. 21X 2) FEEMIZZAFNADO) FULRED 12-4MKIG. BREZLDVBRIZE
RTEe, 8 ZNTFTPULMEEW 1. 7T IIERI 3 RPUN—EEHITERIBEPTHRT DL 1
DIERICED 4 £ 2 DFEEREE D, BERII(A)-2 DA ELEHBRHEV LT > F48IRMICT
AFIEL TERYI(R)-5 EBINE - BHAFBETE A2, iz, FHREIIHEL BNHE 3 KT
WZINa—)h 4 T UTEGAIEETH > 2. AT ICTHRO—E%Z R 9 (Scheme 2).

VO(OSIiPh3)3 1 (10 mol%)

1) Bng%' 4 1
R R! R R? " C. rugosa lipase, fr.B R1” N"R2 R "R2
4 acetone 2 (R)-5
0 RILi
R30Jk/\ Rz QAC R1 QAC Ph QAC
- S R1 X Ph X
n=1 99% ee, quant R'= n-C3Hy, CH,CHMe,, Bn 99% ee, quant
Scheme 2 n=2 99% ee, 95% yield 99% ee, 93-99% yields
s N BRS R! OH
EEESIVEBEERTAIRTIUNTINI=) 1W as above
6 AT DL, 1300 2 ERIFLTELEY © T4 M
VT NI DBEY N—ENBRL. T LTI R QAo
. . I =Bu ee, 71% yie
(5 (R)-T DT INE N DB T8 B s, R‘J\g)\\;\/\Me RiMe 95% oo 83% yiold

2. ENMHETINTNI—NDEREEE 2T VNT Y — DB

FER, ERFEDOTEIATIINTIN I 8ITHBEATER. ZOHEDH, RO 13-
EZRETIEIMENETL, £, EZAVL T4 D ORBWMBELCEN, UN—EZZOHFTE-7IV
A= ZRBRANTEFIMEL T, 9 ZE LT > FABIRMICHNE TE X /= (Scheme 3).

/k 1) BrMg—== XH/\ as above [Ba A, /k,_,.j’i] J\/Qic (R)-%9a
—_— —_— - A —_— :
2) LiAH;-NaOMe Ph”~ ~F Ph Ph 88% ee, 81% yield

Ph™ O
(¥)-8a
H H QAC
o 1) n-BuLl o H P 2 as above Ol I (R)-9b
@ 2 e \ /) \ /) >99% ee, 81% yield
(£)-8b

Scheme 3

Ham LERDOUN—EENFIPTLMEEMESRT 2HEZESEER. 13- BIRGERS Tt
SENFETHS. ORI BHMERLZMES BRAZSERETRE, 2 BOMEREEBEAE 2
& ) NEMAFEBE L THATE D AFESRERP SETRTAREERT YN T IV a—
NFEBEEERTEBIHLOAREEGRFETH S,

Reference
1) Akai, S.; Tanimoto, K.; Kanao, Y.; Egi, M.; Yamamoto, T.; Kita, Y. Angew. Chem. Int. Ed. 2006, 45, 2592-2595.
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Redox Mediated Donor-Acceptor Bifunctional Catalyst
—New Development of Allyl Protection Chemistry—

Shinji Tanaka,* Hajime Saburi, Takuya Hirakawa, Masato Kitamura
Research Center for Materials Science and Department of Chemistry, Nagoya University,
Chikusa, Nagoya 464-8602, Japan

kitamura@os.rcms.nagoya-u.ac.jp

A new |CpRu(CH3CN)3|PFg/2-quinolinecarboxylic acid combined catalyst has been found, through
combinatorial screening based on "redox-mediated donor-acceptor bifunctional catalyst" concept, to show
high reactivity and chemoselectivity toward the cleavage of stable allyl ether. The reaction proceeds in
alcoholic solvents without any additional nucleophiles that are required for the conventional Pd-based
methods. The coproduct is only volatile ether. The simple and clean condition has realized the operational
simplicity as well as the easy isolation of products, especially such as bio-related polar oligomers. The CpRu

method has been applied to dehydrative allylation of alcohols with one mole amount of allyl alcohol.
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DR EFEx LEARBLTER (TR, WTFN L EE L RICAORESHAEZICE S ALK
ThY, PFLEBOBLETIIELRV, AHEEIIZDOA L ABIDACat 2 I HIZEMAL
T, HLWL Ky s REIDACat DRFEZ BIE L7,
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\M" & \Mﬁ _____ &t Mharg: VA ABEE=R 7O b2
hard o+ ard A—B: Eﬁ
A&t ABIDACat L Eyvo RBEIDACat
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ZTOMEDRIZE > TREREELMERICREERT S, ZORERANOL LI, TYLT—F
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FURGICIRE L7z, £ DFER. [CpRu(CHICN) 31PFg & 2-% / U > ALK » B (QCOOH) O 1:1 {BA fiijgt
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New sp2N/sp3N Combined Chiral Tetradentate Ligands R-BINAN-R'-Py:
Application to Asymmetric Hydrogenation of Aromatic Ketones

Masahiro Yoshimura*, Kazuomi Tsuda, Kengo Miyata, Masato Kitamura
Research Center for Materials Science and Department of Chemistry, Nagoya University,
Chikusa, Nagoya 464-8602, Japan

kitamura@os.rcms.nagoya-u.ac.jp

Goodwin-Lions-type sp2N/sp3N hybrid ligands R-BINAN-R'-Py possessing a C3 axis binaphthyl skeleton
have been designed and synthesized. Combination of the new non-phosphine ligand with
Ru(x-CH2C(CH3)CHj)s(cod) has been revealed to catalyze the hydrogenation of aromatic ketones with high
enantioselectivity of up to 99% ee. The reaction proceeds essentially without the need for any bases, but the
reactivity is enhanced by the addition of KOr-C4Hg attaining an S/C ratio of up to 10 000. The success
should expand the range of possibilities in designing catalysts not only for hydrogenation but also for many

other reactions.

BINAP-Ru $&{&RME X IV 5 B-7 F =X T VEIDARFKFILIED 1986 £EiZ, BINAP-Ru-27 3
VSRR R B VWA EBES P UBEDOREAKFLN 1995 EICHRE SN TR, KR 7 1 REML
FOREHI—BHEY, BOREREMFHEERTIICEL>TWD, SHEIN—FTIEIID
ERbH X THEN, EFRRT 4 VREMFICERZBWVWTIHEZEDTWVD, ZOHNDOPT,
4 [8], Goodwin-Lions F® sp2N/sp3N B &

" (0] Ru(r-CH,C(CH3)CHo)o(cod)/ OH
% 0 W E R F ORBINANR-PY (R)-R-BINAN-R-PY 1
. A R
(33-RR-N2N2-E X (6-R-E Y &2 Ar” R
up to 99% ee

ANAFA)LI-EF T FL22-FT 3 R OO
Rl
V) RERLEZOARIEEHTTS L & @H
(R)-R-BINAN-R'-Py: & _N

N
biZ, TOLT = MERNRERT 4V OO N
~ " H'

T IVRICEIRIERNbOD S b U R

DARRIECEFDTHDZZ EERWELE,



. REEMHEOAENES 222-UT I /-LI-EFTT7FLERBRNZANT, 7 IVH
% Boc (Rilitk, AN b A ZN IO S AUBKR-BHA Y TV TICLVE) 722V T I 4K
B, TOREEZEVIEL Boc RERETHIEINID O 7z E~NEER L, ZD
Ph-BINAN 2t Y PV 2 ANVEXRITATE RERIGLTA I/ E~LEE KFLFUFET Y
DATETL, BWETIENMFE B3%DIRNETH, TOFEIL-T, K472 R BRE, R
BRELZEATIHIILENTE S,

Ar Ar
1. ortho- OO . 1. ortho- OO
OO NHR NHCOOt-C4Hq iodination NHR

iodination
NHR 2 Suzuki- NHCOO-C,Hy 2 Suzuki- NHR
Miyaura Miyaura
coupling coupling Ar
R=H H COOt C4H
R = COOC4Hg < o]

[(R)-Ph-BINAN-H-Py| = [Ru] = [KOt-C4Hg] =2 mM, [TE b7 =/ »]|=2M, 2-7 83—
e, MEARBEBAAR . SO RIE. 25 °C 2iBHL LT, HA AT =v LRIBREERAE LIER.
Ru(n-CHaC(CH3)CHa)p(cod) & FAVY B &, RUSIZABICHELT L, 15 Bl #%12i3. 96.5:3.5 DR S
RETR)-1-Zz=Vxd )=l SERERMIICELNDZLERWE L, FRT7 4 VRITT
— B9 AV 53 B [RuCly(cod)], RR[RuCly(CeHg)la Z W=D | 33 LD T = =V BHED A2
H-BINAN-H-Py B FZ V5 L BUGHE - @IREL bIZE LLIET T 5, ZOMERIIFTEERS b
VHREICHLTEW—BMEEET B, TE 7=/ VOASRHICEFEHEOBREN S LBIRM
BELETHEMICH D, BFRFMED CF 2EATHL 80%ETee iXETTHM, A M EER
WATDHE 8D eeleD, TEN 72 /) VDAFANEE—JRTAZNE, ZBTLVFNVE, =K
TAXNEIEZDIEHLTES, RIBEXYEALTHBIRMERET LR, A%/ Vida Lo
Ta b OBEEREL  HESLERMERTH D L RIENET LRV, AR TEE%
MR THEVDOT, EEBWICEHWAFNRTAS V¥ ) —NVEBDIIENTED,

O R %yield % ee (o) R % yield % ee
H >99 93(R) r Cols >09 98
CH; >99 96 nCgHy; >99 94
R CH30 >99 98 FCsH; >99 98
CF3 >99 80 C'CGH 11 >99 97
tCHy >99 86
o] ] o} 0
>99% >99% >99% >99%
95% 94% 99% 93%
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Fluorenylmethylsulfonyl Group

— A New Protecting Group for Primary Amines—

Yoshitaka Ishibashi*, Takahiro Kimura, Kengo Miyata, Masato Kitamura
Research Center for Materials Science and Department of Chemistry, Nagoya University,
Chikusa, Nagoya 464-8602, Japan

kitamura@os.rcms.nagoya-u.ac.jp

9-Fluorenylmethyloxycarbonyl (Fmoc) group is well established as a standard temporally protecting group
(TPG) in the synthesis of carboxylic acid-based peptides. Removal of Fmoc using pyperidine followed by
condensation of monomer elongates the chain from C to N direction. In some cases, however, Fmoc group
causes the formation of oxazolidine-derivatives because of the high nucleophilicity of carbamate C=0
oxygen atom. The problem becomes more significant in the synthesis of non-carboxylic acid-based peptides.
Taking the situation into consideration, we have developed 9-fluorenylmethylsulfonyl (Fms) group that can

protect amines as the less nucleophilic sulfonamide.

ZEEARICBVTREEDBIIIARORE 2ED, FICTF FOEBEOAKBEERESHE
DERICBNTHE, HRERBICLE LRI RFREEOREDRNESNRIZE X HHEITRER L
723, 1970 £4EIC Carpino HICX VW RERENT- 9-TNLF L=V A FF T B AR = (Fmoc) EITEEIC
EETHY . ERV PV EOTRT IV HFTEPHIBREEIND, ZOBVMEFRIRER, 50,
RIF FERDOEREL 2 BFHLUTH Y| iKHE - BHERICBWTEAL AWLNE, 7/ IR
BEBABOHEEE2BRVIETEASEARICBW THEARFEEZRETIN, FILVRUBRT I/
BESEOGRIZBWT, LIFLIENKRT I /BB L RIFESERIEL THIETET AT b
BT A LMo (K), WV P-0BMEL REMEMY VEFOHERZORIERED—
HTHo, 7TI/VHRAFRVBOESEEERTIEICIE. KERMEL Lo TWS, EHETIE,
ZOMBEZARYRT L, Carpino LAK®D Fmoc 7 2 / BEE R FIEICE S X, Frmoc MIR#REZEL
EEBZ e, FRT I/ REEOHSI X BIEL-, BEMIZIE, Froc EOINAVAI VBT R T
NMEEZANVK VBT I RICBERIE TNV F VoV AFARN RN EERREEORAE
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RTIV=NANTIVERANWDILNTED, RIGERHGT. TEF—ALZD TP, TIALRDRL YA
W, VINVBRDIAFN t-TFAL Y NVEEDBRBREIILBEBINR,
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THRAEERIGT D L. RETHRICEEERT S, LML, 2O NFns (REDOT I /)R AK B
E/ZATAREZLERICLRGTRIET S &, ZIEERBMICHEAEEEKEZ B LN TEx -, s
THARIKITIE 72 BFONARN, TI /) KRR VERTF FOEGRKICEILS L L HIC, BENON
7F FERIZBW TS Froc ELHBHICHIATE IO TIIRVMNEEZTWS, ALK ERE
BEFATI7V—2REECTILOTHY, FREEOLFCHF R P - LTHELNRE D,
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Oxidative Spirolactam Forming Reaction of Phenol Derivatives Using Organoiodine Catalyst

Akinobu Maruyama,* Yutaka Minamitsuji, Naoko Takenaga, Toshifumi Dohi, and Yasuyuki Kita
Graduate School of Pharmaceutical Sciences, Osaka University
1-6, Yamadaoka, Suita, Osaka, 565-0871, Japan
kita@phs.osaka-u.ac.jp

A protic solvent, 2,2 2-trifluoroethanol (CF;CH,OH), was successfully introduced into hypervalent
iodine(Ill)-involved catalytic cycles as an effective solvent, and the first iodoarene-catalyzed intramolecular

carbon-nitrogen bond forming reaction was achieved under strong acid-free and mild conditions.

[ U]
BRFi 2 VRERIGAIL, TOBEOEIRSLESBEBEA L BEL LR, B RV TEH,
bEBSh, ZZZHER, 2ERFICBAICAV LR TV, B TH, phenyliodine diacetate (PIDA)
X° phenyliodine bis(trifluoroacetate) (PIFA) ZIZfAER I N 5 3MORBEFM I ¥ RRIGHFIL, BREED
RUWERMTHERARRICAITH S A, BEEREULAVWONRE D, KEDI— FRUEV2EIE
T5ZEHARERMBEESROBANOHBEL RS, Z0-, RIEFIZEIR., B AR X ORI
L. X027 ) —VRRIE~EES ZENBCEENRTWS, 2) LETERT., B4 idA% 7o

ui@ﬁl@\é (MCPBA) &#%{Bﬁ“ & l/ mCPBA
TAVSZ LT, M BRETFME ¥ RN o
KRUNREREZRANDHFEZRAEL, 7 OH cat. Ari(llt) cat. Arl(l)

=)= VEDODACoABRRKE~LIEA %%; N ,// ;RII
O,H

. 1,2 /Ry 3
L7-. (Scheme 1) Lo, &R T CF3CO,H, CH,Cl, RT

78\ \TON %185 T bl B B, 10915
EEHEOKIMBRRH Y |, thRIS~EM+ 57- Scheme 1 up to 71 TON

DITIIHFT AR EBET ILENH T,

SE. B2iXBBERVRVERZAERE LT, BRICN) Jrdoxy ) — (TFE) 2H
WDZHRERZBOWEICRII L, AFEIZ, I—F7 L—VEMERBRA VA0 T2 b UER
RIGR= b=y hA AV FHGEEZRIEERE 7= /) —VBEEDOR Y 5 7 Z ATERREDE
ni-FkLiroiz,



BRI R OME) BETEI yRADR 120k

OMe
ISHERVARIET I FOBEMIZLS T R! cat, 4MePhl (01 6q) R
=) —LBEFOA e ABRETIX. 8 RA>7 MCPBA(15eq) R_OGX
REARPBETHIAE RIS )57 (4 _NX — TFE,RT '

o)

AREBLNE, ? ZORET, BlEAFLY
DY IZ TFE #BEIZAVy, mCPBA %3k
B LH & T 2883 URAMBRISZRE L

X = OMe, N-Phthalimide

Entry R! R2 n X time (h) yield (%)

RLIB REACAERT s sagAs | 0N N4 s
NHZLERAH LK (Table 1), FIMANLL 3 H  Me I P 7 75
=, BT, BOHEERRNT 5 LRIRG 4 H H /  OMe 25 86
BEZVRPIMET LI, £, 3—FT7V 5 ac H "o 7 53
—V DOFRERIZ OV T S mol%ETTFF T 6 H H 0 " 2 84
LINRITIELAEED O adole, ARGIE 7 H H 2 1 64

R ETICA L TEATE 5 —HKtE0R
WEHERIETH Y . BHS U RMEE RV 3 IRER-ZRE RIS ORNOFITH D, ¥

(YA Z V) A =X LIZUT +

oM o
NEHTEZXOND, £F.mCPBA Ad ,O\Me R ) HO R-T |
LORRICED I— FF7 L—yph mCPBA R_'E% — S X
b 3IMOBFEFMa VEENRRSP ON‘X % ‘o)
TREL, BOTREDT I N <A CFsCH,0H OMe
ERIETHZLET, =bb=0U A mCBA ﬂ R—;:
AF U EELD, THITERHIZ Al n X
FEEROSFHREREZZIT. Scheme 2 o

FFV = LAPREEEET, MASRIZEYV A RT 7 2L L7325, TFE DRKEWHREIZOWT
HZoZE2bh35, —DIFAERICEWTHEE L RRICEE, FHI VFEED 10 3E~DE
BEMET D, bO—2i&, VA FELTEAL, RIMEDENWI — FYRVEV/RY =—0D4&
BREMZ., BEEOBWIMOI VEBMERESEDLZ L THS (Scheme2),
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Total Synthesis of Dendroamide A
— The Relationship between Macrocyclization Sites and Conformers -

Takatoshi Matsumoto,* Eiichi, Morishita and Takayuki Shioiri
'IMRAM, Tohoku University, 2-1-1, Katahira, Aoba, Sendai 980-8577, Japan
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The systematic conformational analysis of three linear precursors for the synthesis of dendroamide A has
revealed that these three precursors have the distance between the N- and C-terminals in the range of 3.43
~3.93 A, which suggests the possibility of macrocyclization. This result coincides with the results of the
actual synthesis of dendroamide A, but contradicts the reported calculated results.

Position C Dendroamide A ()i 1996 T /87T

osiuon

Shin et. al. 7 D 15T B Stigonema dendroideum fremy 55
O ) ~ One-Pot Synthesis  Big X }1 /- oxazole & Ufthiazole B % H 3 2 BIR~

\ 0 Pattenden et. al. . _

/\/\N 7F FThHY, EFEBROSAITEIC T 2EHR

vaNz :‘2\} HEHFOZEND, BReRFHEEOHENRENT
Position B / NH N, HNé\OPositionA V3. Bertram & Pattenden IZ & ¥ 1 DEFIDLE
Smith et. al. /23? Pattenden et al.  FR[1]1SER S N7, Smith F[2], Kelly F[3],
Kelly et. al. Shin £[4]bARICKIILE. Thd 4 TA—TD

Figure 1 The structure of dendroamide A (1) and . "= - .
the macrocyclization point reported by each group. BEIAIL, Figure 1 18T & 5 ICEB AT ORI

BRILMLERRRD. 2FEY, ANC D3 ODRILA
BTE2TERTETHDZ ENRENT. —F, Smith ZFiX 3 S2DOEEFTET S acyl-azide linear
precursor {Z-2VYT Chem3D ® MM2 X U MOPAC Z A\ T& 4 DREEEREEZ KD, RILOTHEME
ERM LI, Table 1 IKRTEHIZ, BILAMEB TNREE CRMOEHNRLEETIERESE
7-. Smith DR LEESITIAEN»O2=—27 THB. Lil, 3 2ORILUE TARBAET
% B Z &, Pattenden %43 3 DT I JBEMZZIZIT D One-pot AR THLARTEB[S5]2 L%
RLTEEZ END, SmithEXRRULEBRICIIERMBF-NDS. £2Z T, SmithEOBESEZRIET 7=
D, BxiXLEEZEEOFMREERTEITo7.



HEXFR LD 3 OOUEERIX, CRANIANARVEEL L, NERSBII7T IV E LEErsHE
xR E Uiz, BLEERA L #BERELIX, CONFLEX S5 ZAWT Linuxk 7 5 2 ¥ —_ETiFor-.
AR EEMITORER, 3 DORIBRED C KM L NRIFDIERET Figure 2 X} Table 1 IR T &
5, 3ODHIBREOEEET RN F—EEIZBWT3.70A ~3.93 A DHENICHY, BEASRKIC
BWTRILTERERICH 7. SRIOBERNS, 4 0OMEI/N—TBL2ER LIV HTER
RT LI, EOUBMBIZBWTHRILAERTH DL EE4ETH. FiZ, Pattenden ENR LK
One-pot BFRDHEEL bHFEFT 5. 2F Y, Smith FOBAE TR U KEREIX, 3 DORIERENEF
ORREEMEERICERLENTVARWVWI LZERALTW I EBALME o/, LiL,
Smith 2R L7=H4iT, FEEAREBR LICBVWTERD TEEN»D2=— THEZLEIEDD
2V, Smith EOEMEEESBRORRATF FERIIH L TUSHT 3 LT, BILRIDOBIEEIZONT
EREEMOBRBRVEETH D Z LW REINTE.

120 40.00 120 40.00 120 40.00
= Number of Conformers —_—
35,00 Numbet of Conformers | 3¢ g 3500
100 — Distribution 100 100
30.00 30.00 30.00
80 : :
g -25.00 # E 80 +25.00 & g 80 -25.00 &
2 § g
601 2000 3 3 3
8 % § 60 200F § 60 20.00 g
1500 s X 15.00 § z
o 1. B
z 1000 * L1000 # / 10.00
20 20 20
-5.00 Fs.00 F5.00
0 -0.00 0 L0.00 0- L 0.00
3 05 7 9 1 1315 17 19 305 7 9 11 13 15 17 19 3 05 7 9 u 13 15 1719
Distance of C19-N22 / angstrom Distance of C29-N32 / angstrom Distance of C7-N10 / sagstrom

Figure 2 Plots of number of conformers and distribution based on Gibbs energy against the distance of (a)
C19-N22 at cyclization position A, (b) C29-N32 at cyclization position B and (c) C7-N10 at cyclization
position C.
Table 1. Distances between the N-terminal nitrogen and C-terminal
carbon in the cyclization intermediates

Cyclization Point MM2(A) MOPAC (A)  This work (A)

Precursor A 12.76 13.85 3.51~3.83 (3.73)*
Precursor B 3.56 6.14 3.43~3.93 (3.93)*
Precursor C 8.03 10.25 3.68~3.72 (3.70)*

*A value in the brackets means the distance for the most stable
conformer of each precursor.
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Preparation of Carbonyl Compounds through Aerobic Photo-oxidation
with Inexpensive Catalyst

Shin-ichi Hirashima, Taichi Sugai, Hiroki Nakayama, Akichika Itoh*
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We examined a new oxidation method with the catalysis of a bromo source and molecular oxygen, and, in
the course of our study of photo-oxidation, we have found that methyl groups at aromatic nucleus and
alcohols were oxidized directly to the corresponding carboxylic acids in the presence of a catalytic amount of
LiBr, N-bromosuccinimide, Br, or hydrobromic acid in oxygen atmosphere under UV irradiation by a
high-pressure mercury lamp in good to high yield. Furthermore, we have found that a catalytic amount of
metal bromide, especially MgBr,*Et,0, enables us to carry out the same aerobic photo-oxidation even under
irradiation of VIS from a general-purpose fluorescent lamp.

BRI EBRERICBIDAZRETH S, LHLANS, HEOBRERKINZIERECHEMT
AERE HVEIEERSKE, X 5IZEBLENEE THRENVKBRICAIETZRE “TU—2T
SZRMNY=" OBAICHR T SRAEAZETHHONEEAETH> =, ZNITHL T, EESF
R#EREY—IFNAFIF ML THWSRBERENEOMREINTNS, LALENS,
FORBRITESSBOMOBELEMEOHAEDORICLZEMLDBONE L KEA T =k
OBITIISTUDAS TN, FOLIRERICBN T, RLISEEHEDORKINEEIZDNT
DREZTOIBRICBVT, EBOTIVA U AFILNTA R (LiBr 2E) FET. 8515 (<400
mm) ZBRHEHT B E, FER EAFIIEDC—ROTI I—)IEEZHYT NI R EANNER B
TEBIEERHLE, Y

hv, O, COLH hv, O, o
cat. LiBr (0.5eq) N oH cat. LiBr (0.3eq.) \(V).J\
By AcOEt, 4h,80%  'Bu 10 AcOEt, 10h,82% o OH

T, KDBEEAROBEVERDOY ) - IXNF—ThHE52ABHEFRATRIGEEERE
BELZEZA LiBr DO VIT NaBr &, Ti-HMS 2 ED AV R—F A IR Amberlyst 15 73
EDA F R PuIESE OEAMEZAAETDOER I EICED, KBATTHRERS LEERER



e vpe 2 - . 2 Table 1. Aerobic Photo-oxidation under UV Irradiation
ISAHETT B LRI LI, 7.k in the Presence of ag. HBr

REISD S 5725508078 5 T RISHE cubstrate oz;:oovarf(lg ;:13 w(l)JV)
WOMAZEREL T FETOEY —AK 03mmol) —— e Product
EKBRADV—=2THRLELUERIBE  Tenry  substrate time (h) product yield (%)°
HO¥EET>7=EZ A, HBr ® B, H
WBTERED. kOpERIARSEE | e o R
fTERBTLITRIILIE (Table D)o ? 2 \ng\OH 10 ™0 57
ZDEIRFELDOTOLY—AEAN 3 R=tBu 10 99
RREETSC semmLEn, ¢ 2 )T ook 0 YT e
NS DORIBIZNTNHEAXDORFZ L 6 7Y oH 10 B COH 100
BL95, LhLads, BHANXERED N’ N’
BHCHBBERELEEL, FEAE 7 g O w0 050
ANDEBLBASND, T, KO 5 O RetBu 10 ° o8

EHDORETRENIC LREBERSET 2 jo R=-OMe 10 coq ¥
SDITAHE (400-700 nm) BHICE 11 R R=NO, 36 R@ o7
FemEtEfTokE IS, PR (IUE “Al yields are for pure, isolated products.

V) AT —NzBWT. MgBr, Zfilii &

BnwazZ &z, MAORTIZES Table 2. Aerobic Photo-oxidation with Fluorescent Lamp
O,, fluorescent lamp (ViIS)

HRETHOFBERLELAFINELRSTITT IV substrate  MgBr,- OEt, (0.2 equiv.)
- VEEBHON VK BENEIRE O3 mM0) —EGac witousing > "
CEMT BT EICR LT (Table2), » Sy substrate time (N) product  yield (%)"
INSDHERESFORKERELZME 1 7 ou 10 Ny 0H e
TREBBEFZACTRORERIN \HJ\ % "
DIV E OREEE L THB Y. Rk s OH » 0

WHNTEE—RMLBLEELELT 3 @/\ou e ©/002H %

“TN)V=IZAM)=" OB&ICH> 5 R R=NO, 36 g 80

ERIBREFD ENTEZ . FRTRIN ] 4_\(\0“ [_\ScozH o
5 RISOFMIZONWTHRE I ETHEL, S S

7 R=tBu 10 98

8 R=0Me 10 99

9 O/ R=Ph 10 @/CO?H 99

10 R=Cl 10 87

References ' ¢q B R-NO, 36 © pos
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3) (a) Hirashima, S.; Itoh, A. Synthesis, 1757-1759 (2006). (b) Hirashima, S.; Hashimoto, S.; Masaki, Y.; Itoh, A.
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Photobiol. Sci., 6, 521-524 (2007)
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Thermal stability of ethers solvents

Arata Kimura'", Keita Nagasawa', Atsumi Miyake', Kiyoshi Watanabe®
' Yokohama National University
79-7, Tokiwadai, Hodogaya-ku, Yokohama 240-8501, Japan
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Corresponding author : atsumi@ynu.ac.jp

Cyclopentylmethylether (CPME) is a newly developed ethers solvent which has relatively a low
solubility to water and a high tolerance of formation of peroxides, and is expected to be an
alternative solvent to conventional solvent such as tetrahydrofuran (THF). In this study, to obtain
quantitative information on autoxidation behaviour and safety characteristic of CPME, accelerated
stability test was performed at 40 °C and thermal and infrared spectroscopic analyses were carried

out and the experimental data was compared with those of THF.

BUBHIZ T—FNREBBEFDHAERFICANVSNLIEHZMETH DM, IR
KDBRMICALER BB EERL, RINRORERHICEEEZ5AS0EEZAL TW
5, AMATRI—TINREBEROREZNEZYETHS TSRO T7 5 (THR)E, B
BIEYMNERLICK K THF OREFEBREELL THFIN TS 70X FIAFIINI—F
JW(ICPME)IZDWT, 4 O£HTHEREFRZITV., BOWMBLIUSASIERVTINS
OYEOBLLEEICEL TR E2To7z. §

ERFAE RBtEL T, BIEBiILAlHk & O THF 3L CPME %, € '
NEN 4ml 27 > L A BRI E AL (B Sm)ICEH AL, 1MPa @
BEMETICBWTEHEREBELZ., WESEMHFEL T, THF & 40T,
70C. CPME & 40C Tl L 7z, KeRplgicH > 71U > L, DSC %
HAWTBRIEZTW., FEFT-RZAVTRIBEAERYORIEZITo .

1 HERE



BEREBIUER DSCEZAVAEBEFFEFOKRE. 40CHKHEDO THF IFEZABOHEMEED
ICRMEMNMAL., 66 HETIZ 1600)/g D RELFEANBER . BELCYOEHEN

BRI,

/2, 70CHED THF T 12 BB TH#%
B¥250/gI TR AER - %, BALTH8M
NE SN, Zhid. THF BELDA 70CHHE
NERBAMTHZEICEEBALTHB.0CHEK
TIREEBREYOER EFRBICHBMBETT 57
., BELHINRERLIZIKVWEEZISNS,

—7 . CPME B B R OEBITHEVNDTNIC
RUBOWKNASNLEZN. BAR#RBIIHR
70 HT 360J/g TdH V. THF L L8 L BN LEH
HEWwEEZSNS (K2),

40CH®D THF @ IR BFIZBNWT, BFEE
B TI3 O-H M#EICERT % 3330cm. C=0 fi
BIZERT 3 1675cm™, 1720cm™ ITHRINE — 2 S
FlCHBELE, ThkoEeRORVAFT R,
SONANRCBOERNRFERENE (K 3).

AWCHBOCPMED IRHEREERIIIRT,
42day IZB W T, O-H MEICEET S 3330cm’.
C=0 HBIZEET 5 1740cm™ OEIRE — 7 2
Blk, a5z, BABICERTS 1068cm” @
E—VBECEENASNBVW-DHRIIEE
TWiaWwZ ENEZSNS, ZhED. CPME D
BEaRERMELT. 7Oy /- IVRU
oaRyy ) COERBERI NS,

¥l CPME |3 THF SH#L TEBIELICL <

BEEHBEE LI WD, BELEENE W,
ZD7=%H THF REBEBRE L THERAENENWC &

MHASMNE- =,

BEXM
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o THF(70°CEYRY)
A CPME(40°CIR)

1200

800 o
600 ()ﬂO
400 %o -y
200 “ooooo' GV I AA
o:&o&ﬁ Ratat faa | .
[} 20 40 60 80 100
R B M[day]
2 AV ERRBOBMAR
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A Robertson : Tetrahydrofuran hydroperoxide, Nature, 152, ppl153(1948)
BR, ZF, M BRRBICLZT—F N ARBRORELRIT. B I HRLETEHRRESL, 35-36, HIT(2006)
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One-pot Synthesis of Alkoxyamine Derivatives by Reductive Alkoxyamination with
Picoline Boranes

Takehiro Yamagishi, Yasushi Kawase, Teruo Kutsuma, Tsutomu Yokomatsu*
School of Pharmacy, Tokyo University of Pharmacy & Life Science
1432-1 Horinouchi, Hachioji-city, Tokyo, 192-0392, Japan
yokomatu@ps.toyaku.ac.jp

One-pot synthesis of alkoxyamine derivatives was examined through reductive alkoxyamination of carbonyl
compounds with picoline boranes, which were stable to heat and stored for long periods without noticeable
decomposition. The reductive methoxyamination of benzadehyde was found to proceed in MeOH-AcOH
10:1 in the presence of 10% HCI affording a methoxyamine derivative with a good yield. In this method,
aromatic aldehydes bearing electron-donating group, aliphatic aldehydes, and aliphatic ketones could be also
converted into corresponding alkoxyamine derivatives in good yields.

BTHT 2 JERBIEINVRZIACEHNS onepot TV I ViFHEAZART DI LMK, &
BARIED TERABRED—DOTHB. "INET. Z<OBRTHT I /{LEENBFEEINTS
0. NaBH,CN. NaBH(OAc); BLUE VYT VRS> (pyr-BHy) REMRERHALLTEITSENS. L
MULANS, ThSDRAFKIZFMENBE Y NaBHCN)., KEBRICERRBREZAHNVSD
(NaBH(OAc);). BUMIREET 54 °C LETHCRMICIKVIHET S (pyr-BH;). RFFHEIRET S &
DRSS (pyr-BH;) B ETOEALEMICHBERERL Tz, —4, 2-E3Y 2R 5 2 (pic-BH;)
i3 1) mi#k 140°C) LTHHMLAN, 2) EREREL THEELMBILAN, 3) o b #
ABBRESCKPIIBNTHLEETHIEOREEAL. FLLETHNT I /{ERELLTHEAZN
T3, 2 LALENS, ZREZAVWERISICBIT2EEOEA LBRZ EDOFEMIIKRZHLS
Eah T, FHEZI
picBH; ZHWAFF AL
—FIVOETEBLEHIR
ZIEEHMASTIVaFY o o

2 3 3% ., * HNTRS
7 2 VHEEAD onepot B R R2 2
EHIEICRA L.




X LI —FTINDET

FY, RXRUXTNVTFERMSAYMLAETF ATV 1 OBTERF U, picBH; AW
7T ROBITHNT I / {kid MeOH-AcOH=10:1 FEBIZTEONTHETT DI ENREEINT
W3, 2 ZORFICEL. 1 & pic-BH; DRIGZTR-7ZE T3, RIGOETIIED ST FEEE
WizBE-o 7. ZOBRIZ1IDORBENRHBTEA I ELBELTETLTWA ZEICERT S E
EZA5N5, TI T, BLaRISREERFLE

pic-BH3

EZA, LRBOLHEIZ 10% HCl Z5HNT 5 &8 Jﬂue (1.5 equiv) HN"C Me
b RIFRINE (76%) TERY 2a NEFESNB T Ph Meo'jgg/ggg;Wﬂ Ph
ENHSMER S, ! rt, 30 min 2a (76%)

THNAFT T I 2 FEBED one-pot DAL
UEDORHIRBIZEDE ANKRZWEAYNSTNIAF T I 2 HEEED onepot SR ERFT L 7=,
ROZXTIWVTEREAMFTT X2 3 % MeOH-AcOH=10:1 P ERICTER T B /=%, picBH; B &L
Y10% HCl TUE L 72 & T3, £ 2a BIE 718% TH SN (entry 1)e BRIGITBNTTIVT
E BB hi7Va—-VEOERIBERI NN -7z, AZGEZRAW., EEREO7ITE RS
KOT R EARMFITIVIHIVERIIONFFITIVA4DORIEERGF L, ETHE5EE
AIDHEEERETNVTERD

1) MeOH-AcOH=10:1

RISIBWTIHIRRR L & - , 2h N

BRIn"s hi=n (entry 2). R'" "R? 2 9 2) pic-BHg3 (1.5 equiv) RiJ\RZ
3: R°=Me 10% HC), rt, 30 min

BTRSIEEZFTLHEE 4: R%=Bn 2a-h

TVTEe RBEXOFEES

kL OREIZBOWTIIRE entry carbonyl amine product yield (%)

DETMHBERZI N - 1 PhCHO 3 2a 78

(entries 3 and 4). —7. [ 2 4-MeO-CgH4CHO 3 2b 91

B7 VT RBELUET > 3 4-Br-C4H,CHO 3 2 a3

EROEERRFN SR o

RBINZTERYVES N 4 Ph)LMe 3 2d 18

(entries 5-8). IV =)Ut

aMMETNAFLTIS (Ororo 4 2 9

FHEAD one-pot BRI 6 ~~_CHO 4 of 83

DEBITAZHNWERESIZH

WTHBRERNDZL. K 7 (o 4 2g 94

LORMRRREABAL 4 9 . an o

RRHTHLDEEZI SN A

D,

51 3k

1) Baxter, E. W.; Reitz, A. B. Org. React. 2002, 59, 1.
2) Sato, S.; Sakamoto, T.; Miyazawa, E.; Kikugawa, Y. Tetrahedron 2004, 60, 7899.
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Synthesis of Unnatural Amino Acid Derivatives Derived from Isocyanoacetate Esters

Hideki Kageyama, Tomoya Fujita,* Noriyuki Washio, Yoshiyuki Hirao, Shinichi Tanaka
Specialty Creative Center, Central Research Laboratory, The Nippon Synthetic Chemical Industry CO., LTD.
13-1, Muroyama 2-chome, Ibaraki, Osaka, 567-0052, Japan
ngkhl4@mail.nichigo.co.jp

Isocyanoacetate Esters are valuable compounds as intermediates for pharmaceuticals and agrichemicals,
and show high demand in various forms such as amino acid derivatives and heterocyclic derivatives. While
there are many synthetic reports on the applications of Isocyanoacetate esters, few technologies are
applicable for industrial process. In this symposium, we will give a presentation on a process development of

a chiral B-hydroxyamino acids from Ethyl Isocyanoacetate.

AT JEBEIATIVER—3FRICAIYVZPUINREERAF L 2ETHIATFIEE
MTHY, BARBPETFHERDIEH LKV T I VBHFEART/ZRATORILAYN LB
T&5(Scheme 1) INETRAYV T /EBEIATIVERAWEEBEFEEOARAIISEERE
ENTVEA, TEMIEAINTVHER DN, TOBEELT, 1V I T7 /EBRIATIVE
HBHARETERALCTSHEDRIEETHI LM S TEMICRIEHRHIATE S A—h -2
Mol T ENEA LIS,

M, B3 TFIV1 Y 27/ EFBE(Ethyl Isocyanoacetate : B&F5 EICA)DRE(LIZAKRINIL. B4 D
BEPMEANORBAZED TS,

SEOREZTIE EICA ZRAVWEAFEEB-L ROF O 7 I /BEFEAOME T O AHE. &
AEBLIEB LB ITRIZDWTHRE T 5(Scheme 2).

Ethyl isocyanoacetate

HE= . R : CsHiNO,
CAS-No. : 2999-46-4
OEt S¥E D 113,12
CN/\jr' A MR EE~BEORE. BEORSEETS
ha : 194-196°C
(0) EINECS-No. : 221-077-9

L&k : mAULEME
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o oH oH g
/'\(co,n — RJ\/co,n R/’\l/co,u <,]/
; “‘"“z/v A
R
CN__COR

NHCOR S
\ 0 / £ T
COR
R : co R j/ \ Ico,n
RUNH, ,

OH
R/,k/NH, NHCOR: R ¢,
< ¢ = ( RICHO tBuO(HezN) N COR —7 , R
RICOX f j:
1) RICHO

« 0\/
NH
RJJ\/ 2 \ 2)Halogenation
s \\u N, —COR

R
R’J[ O e F RICSOR?
NC
NH, OHCHN.__COR
oHcmaj:co,n‘/ RIR,

t
+ R Ugi reaction

CO R
l:aenno nonta

RIC=0 | RICHO
RICOOH | RZCOOH
RAH,

0 Passerini reaction
R'Jko

H,N::ECOIR ’Jk "
R N R'
s R? R H\/CO:R R H\/COIR w
%01/ )\IJ/ g CO,R

Scheme 1

ﬁ‘m H502006-18268)
2006-206569
/ agzm-mm
cnl/ﬁro\/ R~COC ! _ O\")\(on %

\ _—
= () '{3&

oM
$7002-080452
O Q w
COEL ()/'\rco)'
Gl o/\_;“ ¥,
Scheme 2

¥4t X EICA BEEA — N — DB EFEN LARDMOERI — MRR, 7O AME, [
HEBRBOEERZTHRBICMOBATHET,
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Process Development of NEP-ACE dual inhibitor ER-40133

Katsuya Tagami,* Akio Kayano, Yuki Komatsu, Naoyuki Shimomura, Hiroyuki Naka,
API Research Laboratories, Eisai Co., Ltd.
22 Sunayama, Kamisu-Shi, Ibaraki, 314-0255, Japan
Shigeto Negi, Shinji Suda
Tsukuba Research Laboratories, Eisai Co., Ltd.
1-3 Tokodai 5-Chome, Tsukuba-Shi, Ibaraki, 300-2635, Japan

ER-40133 is a novel dual inhibitor of Neutral Endopeptidase (NEP) and Angiotensin Converting Enzyme
(ACE), which is expecting synergic effects in a treatment of hypertension and heart failure. The chemical
structure of ER-40133 is quite challenging. In order to develop a practical manufacturing method, a
selective and efficient construction of six asymmetric centers and [5.7]-bicyclic backbone system is required.
In this presentation, we describe the preparation of the backbone by stereoselective methylation of protected

6-oxopipecolic acid ester and intramolecular amidation as key transformations.

1. ZUDIC
ER-40133 ¥ Neutral Endopeptidase (NEP) & Angiotensin Converting Enzyme (ACE) D#iE_—&
FEERTHY, BILE. LDASBEAL L TEN TN BEMORER

DERITHNHRNEHDRNEIN TS, ER-40133 ORE T=
0L ARROLDITE 6 BORHFREBRERD 6. 1-HREE | | \fyi ﬁs
Y DBRED OB REBELOBRPBLATH D, FRERTE -7 T OJiH
I )T VCIBDT Y Y AFEENOIERRA FICRIG. A Ae o
WiC 5 75 AROBTTHPAREIC -2 AT VAETRONDFT ERao

VIO UFEEADONARBRNDPFANT I FMERRZEEETS
ER-40133 ODRHZAR T O ADHERIZDWTRRS,

2. HAHERE

Fig. | CHERBRERLE. BT IV noFETHIEEL, BES EDHY
TV VRIGZBRIBETHIEELE. 8813, F7VVU P FEME I OMERIRNRST
W7 I R XPBABRIGTHRETSZLE LR, IR L--TI /) 7PECBHEEA 10 [-0X
FAINEHFETHIEELE, 10 DF TN -AFNEOHEAIEL TR, [--TI/TPE
SBDS Y F LFEEE 12 NOYMERRHZAFIERINICK OERTES EE X,
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Selective
ring-clousure

(o} CHa
.S
= HOTY ;l
NH /N
2 /' H COH
OH ~
9
8
H .
| L-Isoleucine H co; L-Cystein
11
Selective
j’\/\/\ C9-methylation
HO COH — 41\/1
O CO,H
L-Aminoadipic acid

Fig. 1. Retrosynthetic analysis of ER-40133 (1)

3. MARBRRMAFIERE
FIRBEIUANAFIVINOEHEREBREOEASDOEIZL D AFIALORBIRENELL . 14ca
(R, = CHPh,, R,= B) DIB&IT 4 : | ERIFBREER S 5T LMol (Table 1),

Table 1. Effect of protective groups on diastereoselectivity

Substrate R, R, Yield® 15:16"
m Hac;(j\ Hacn 1daa 'Bu Bh 8% 15:1
1dac B CH; 80% 2:1
0°>N"YCO,R, ——— 07 "N"YCOR; 07 N7 “CO.R, Y 3 °
R, R R, 14ba  Bn Bn 62%°9 2:1
oo oo 0”0
ttanca 14ca CHPh, Bn 84% 4:1
4aa-c 15aa-cd 16aa-cd
14cb CHPh, 'Bu 78%  3:1
conditions: LHMDS (1.1 equiv), THF (20 vol.), -78 °C; Mel (3 equiv) l4cc  CHPh, CH; 82% 25:1
a: Isolated yield. b: Determined by 'H NMR. c: 1.05 equiv of LHMDS. 1acd  CHPh; CeHs 64% 2:1

4. HTFAT I RIERI?
BFAT I RERIBIE. aRELTZaONFBIFIIN-RMIIFINTICEANVWS I EIZLD
FERICEVBIRETED TBREBEITHIENTE,

CH, CH,
CICO.Et (1.2 eq.) H
Q $Hs g NEt; (1.5 eq.) s s
Ho’u\._/\/"< N + N
NHCbz ( HN™N,_OCH;  THF,0°C,1h  CbzHN i CbzHN

o]
Cat:1 o7 "OCHy o7 ~OCH,3

22 23 24

Desired
23:24>200:1

Fig. 2. Intramolecular Cyclization of 22

References: 1) Akasaka, K.; Akamatsu, H.; Kimoto, Y.; Komatsu, Y.; Shimidzu, T.; Shimomura,
N. : Tagami, K. ; Negi, S. Chem Pharm Bull. 1999, 47, 1525. 2) Akasaka, K. ; Komatsu, Y. ; Tagami,
K.: Shimidzu, T.: Shimomura, N.:; Naka, H.; Hayashi, K.; Negi, S. ibid. 1999, 47, 1532.
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Development of Practical and Scalable Synthesis of Triruthenium Cluster Catalyst
and Amide-Selective Silane Reduction

Hideo Nagashima,* Hidehiro Sasakuma, Nariaki Harada, Hironori Tsutsumi, Yukihiro Motoyama
Institute for Materials Chemistry and Engineering, Graduate School of Engineering Sciences,
Kyushu University
6-1, Kasuga-koen, Kasuga, Fukuoka, 816-8580, Japan
nagasima@cm.kyushu-u.ac.jp

A ruthenium cluster complex, (ps,n’n’:n’-acenaphthylene)Rus(CO); (1), acts as an efficient catalyst for
silane-reduction of carbonyl compounds, silane-induced polymerization of cyclic ethers and viny! ethers. In
this presentation, we wish to report an economical and scalable process to synthesize the complex 1 from
commercially available acenaphthylene (>80% purity) in reasonable price: the total cost is one twelfth lower
than the original synthetic method. Amide-selective silane reduction by 1 without affecting the ester or
ketone groups is also presented.

T F7F V2B BEFETALAT=TOLIBINE= NI FAEZ— (1) X, EKPTE
EPSEMRELTREREETHD, ZOSEFKIIBMRFETCRERE Fuy7 0 Si-1 &
PEMIEL. LU RTAFLD

b Ko ) MERBOHZR LT, & (0
R o | AR
NR=MEABOT T VBECRR : "R O T H-Srucon
T-FALORRES, BbUIE= RAW”'R o5 | St

NT—F N DR IE SRR N N
HEEERT YV, fEk. Tkl H P N T R._OSi
nueem e e RN 0 R
=B T=0 bbb Ru3 (CO) R)\_,.SI *R | S—H R.__NR, HH

) . OR
EARL, BONE R0, LT E J ﬁ;gmg;
FTFLY (HEESIN) % MBI i;ﬁL o
. s - . R NR'
%. VREETS AT = LG TN sodeHamaln Sy
K%Y HFND S BTHRRERL |
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TARLTWE 2, LALRREL, MMEDCTEF7F L UoBREMARI & (¥14,700/100 ng), &
BIZH T LIS BROBEEZVELTHI L (=T 2.6 L; ~FH 1.5 L/1 g) », BFHFHE
DHR TRy —NT v 7 2REIZ LTV, SEEAI1Z. Z2EIOBRFHICENAEEROE
RS REZBRR L0 THRET 5,

F—TETII. #RYTIIRSZITRI LT IR TRIZERIIEG TR L ELIZF VY
CEROERBER L, A Y ) — VO H THEE2 Ruy (CO) , REFEICBONDZEZRH L (IR
L 1%). LB _IR T, BMEDOTEFI7FLYORLYEZTEF 7T 2F6E LTS
o2 BNEE (REBE>SOY ; ¥7,400/25 g) ZAVTH. S5k 1 AEER AR, oMl Txe,
Thbb, FEEKERIZBNWTT T 77 VEEEET, RISEO~F Y VERFOH TREIGDT
TFI7F LU ERIIERIIBRESNDS, SHRBIETIABNVT =y A88HIT. BRYSEERL XV E
FRMERRVED, BMIEAF LY —~FH RO OBEKRICIVERICHEMEETH 7=, 2B,
AARBETIRVERELTRTLEIZ, 10g R — AV THRIBERERCEZ L2BRLE, 0
IOz o~ MEEEZE L Z L CRHRRICETIEERN 1/20 UTICERTE. 3 bICE2EE
ERAWAZ LT, $RERD IR PRIERED 1/1212F 52 LN TEE,

acenaphthylene
CO (30 atm) (>80% purity)
C >
RuCl(H0)ls ——yeon— Rus(COn; — oo™ (ACE)Rus(CO),
16.8g 130°C,24 h 1009 120°C,48h 95¢g
(77%) (93%)

k1 L MY TAZRAY T U ERVEANVE=MLEHOBTERIGE. o, AT, T3
FOWFROBEH RIB CHERBILIAICKET T3, BubfB4 i3, FERICBWTRERPIZT 2
UHRBETD L, FrURLTIRZATFAOBTHEEINIZ LERHLE, 0 IEHRERR
Hofhit k) 2HAWBRZ LT, B— o
o s s . < o] o] H H
BFRICTIFELETS IR, T2
) .R' 1(1 mol%) R!
FELIATFALESZETIEEOR RJ\“‘”““)LNZ PhMe,SiH R)J\“"”“)(Nz
BIZBWT, F Rz XFAER R®  (25-3.5equiv. R
BT BT LR T I FEORIREG 2 Q EtsN (1 equiv) O HH
.R! R
BEVAERTE 5, 28, RISOH% Ro)l\m)Luz " e NzR
MIZ SV T IR BRHOR B, R R

References: (1) a) BIFAHE, K BIER, FHEHLLFRH=75.2005, 63, 122. b) Nagashima, H.; Suzuki,
A; lura, T.; Ryu, K.; Matsubara, K. Organometallics 2000, 19, 3579. c) Matsubara, k.; Iura, T.; Maki, T.;
Terasawa, J.; Nagashima, H. J. Org. Chem. 2002, 67, 4985. d) Matsubara, K.; Terasawa, J.; Nagashima, H. J.
Organomet. Chem. 2002, 660, 145. ¢) Nagashima, H.; Itonaga, C.; Yasuhara, J.; Motoyama, Y.; Matsubara, K.
Organometallics 2004, 23, 5779. (2) a) Nagashima, H.; Fukahori, T.; Aoki, K.; Itoh, K. J Am. Chem. Soc.
1993, 115, 10430. b) Motoyama, Y.; Itonaga, C.; Ishida, T.; Takasaki, M.; Nagashima, H. Org. Synth. 2005,
82, 188.
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Carbon Nanofiber-Supported Ruthenium Nanoparticles as Efficient Catalyst
for Arene Hydrogenation

Mikihiro Takasaki,* Yukihiro Motoyama, Hideo Nagashima
Graduate School of Engineering Sciences, Institute for Materials Chemistry and Engineering, Kyushu
University, Kasuga, Fukuoka 816-8580, Japan
ng-taka@mm.kyushu-u.acjp

Facile synthesis of ruthenium nanoparticles supported on the carbon nanofibers (CNFs) is accomplished by
pyrolysis of Rus(CO) in the presence of CNFs; ruthenium species on the platelet-type CNF are dispersed
homogeneously and selectively on the edge of the graphite layers with narrow size distributions (2-4 nm) and
behaves as an excellent catalyst for arene hydrogenation without leaching of Ru species. Use of
poly(ethyleneglycol)s (PEGs) as a solvent made possible biphasic catalytic hydrogenation of toluene. After
the reaction, methylcyclohexane formed was separated by decanatation. Insoluble PEG phase containing all
of the Ru/CNF was recoverable and reusable as the catalyst.

FEBRIE D OBAFRCEIGE, ERLCBAEMEMBOARTRETHS v 7 n~F 4 FHlk
FEBIICARTER Z ehh, EREOHL RO TTENRr —NMIBVWTHEERKIETH S,
—RICEFRCADOBKFIL. BREMEET 2 BEEEEKICESBRT, BZEAMi72 Ru, Pd,
Ni BRI T 2 A0 S B R — RS AV DB A5, Bl - BED 5\ O Lt - SRR LB
THZENBY, Flo, ERMBOEHPREIH D MELHLSERPOER, S DICAT BEE
K2 HT 2 5ERCEMORIGTIE, ARSI L 2RIERDOERARES L LTETF b3,
Fox 12, O I Ru, (CO) , $1A % & JBBI 7RISR & L, RIEmAHIREE DI S - RFE T/ #iHE (ONF)
FRECHNS Z LT, BIEEL OBHAEEZ AT EEROKRLAM LR LK,

AT = AHEE ONF (Ru/CNF) 13, R (1), 2ZRUE M), FARAE P) o 3 BEOHEL b
ONF @ b L= RIS Ruy (CO) , 2 002 T 24 BERINBNENE L=, MLz 25T —F AT
Terr L., BMETERLTARKR L, B5NI7z Ru BB FORRIE, BV ONF OfEThkE < Bl
D, T BCIEA~FH LR o — kT ORREH e

REN, H BRI BT RS Sh B olcxt S S
L. PEITIE 1. 6-1. TwthD /LT = 17 LRI A3 ELBRAY

—RRBLFEE (2.5 nm) T I7774 FEDOxT v VISR

Ry o@maBUcEE STV, 1 2 3 4/mm
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FF BN 3D Ru/ONF & iR Ru/C DfiiEaE % |

H, (30 atm)

Mz OAFERERANCTHREMZEORIEL T, €O [:Tl—%ﬁg%w (;r
F.CONF HEIC X 2 EMEOBE 2ERBRl SN, 7205, (1 mL; 9.43 mmol)

TRUIEEAELS | HEICRRISICERER R b oi: catalyst

DIz L. PRI CIEEWIEMR SNV IR LIAMEEZ/R L RUCNF-P (1.6-1.7 wi%)
Teo ZRBTHIRD Ru/C 12, FGMET CTRESHET LRV RYCNF-T (11-3.8 wit)
A A1 L7= Ru/CNF-P |34 4 e B EBIE(L A OB AFE({r  Ru/C (5wt%)

RIS Z @O AR 28 LTz, FRlc~T o e
EFHETBH7 z oA —FVERT =) VEORK
FlIZBWTIE, KFIESARIC X DRIAERSH 4
ULaZ &R ERMICBB E T 5KFLERHFD
Nz, T, EEH T =R F AT L I—NART =
FFNT I v OKRFEETIE, KFELDRRLTITHR
EROL0T7EI{bFEZST, HFEMMELTLZ
BAFVLVBEENRERMICELND, ZNL D
BT Angelici HIZE D ZhFETITREOENEE L
THEZIN TS Rh HBEE L FER2VWLITTH
BHESTEMEZTRLTNS 2,
EREAMBOMBERIZ. EROV—F 7. B
S UMER UBMEAIC K 202 OERRH 5
2, Ru/CNF-P ZZDRTHENTEY, bz D
IKFAEERICBWTEMEDOE T 2< 5 BOEVIEL
BERABFETH L, FRBCERDPONVT =T
LEEHE A ICP-MS TRHERB LM, £ Y —F 7R
BRHIE 2V, Zh b OEBRTIX Ru/CNF-P % SUGHE
THRIZABLTHEFERLTWAAR, KFED PEC ~D

yield (%)

89-94

RU/CNF-H (1.1-1.6 wt%) 9-24

<1

<1

Hs (20-30 atm)
Ru/CNF-P
substrate product
100 °C, 2.5-24 h
substrate product TON/TOF*
o O
X = CO,Et X = CO,Et 8,300/ 1,660
OMe OMe 11,600/ 2,300
NH, NH, 13,900/ 600
NMe, NMe, 9,420/ 390
(0] (0]
©/ \© O/ O 7,970/1,590
| S
o NH 13,400/ 560
Y Y

Y = OH Y = OH 5,250/ 1,750
NH, NH; 9,320/ 390

TON = mol (sub)/mol (Ru); TOF = TON/h

BUWABMEEAFIATAZ LICL Y., 2R TORIGHAIHE Before After

Thd, AR M ORFUOBEELZTRT, LRID
B—ERRSHEIC 2 o T, To PEG A8IZ
Ru/CNF-P iZEELEhTW5, FHEZBRELTEHE M

TUEMECRETAZLICEY ., 5EMEO®YIELE ' |
ERARTRECH S, & < i PEc1000 xzE CHiRRTHy ., “7 | (TR -

FHoT—aEBSETHD, ZOHEL. ERPP~

DRudDY—F IR Sz,

Cat. In PEG

—

separation

Product

O References: (1) Motoyama, Y.; Takasaki, M.; Higashi, K.; Yoon, S.-H.; Mochida, I.; Nagashima, H.
Chem. Lett. 2006, 35, 876. (2) Yang, H.; Gao, H.; Anjelici, R. J. Organometallics 2000, 19, 622.
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Platinum-Catalyzed Reduction of Carboxamides with Hydrosilanes

Yukihiro Motoyama,* Emi Tsutsumi, Shiori Hanada, Hideo Nagashima
Institute for Materials Chemistry and Engineering, Graduate School of Engineering Sciences,
Kyushu University
6-1, Kasuga-koen, Kasuga, Fukuoka, 816-8580, Japan
motoyama@cm.kyushu-u.ac.jp

Combination of commercially available platinum catalysts with siloxanes containing more than two Si-H
groups is found to be an efficient catalyst system for the reduction of carboxamides to amines. The reaction
of N,N-dimethylbenzamide with 1,1,3,3-tetramethyldisiloxane in the presence of H,PtCls(H,0)s (0.1 mol%)
at 50 °C for 5 h afforded N, N-dimethylbenzylamine in 83% yield after distillation. While in the reaction with
polymethylhydrosiloxane, facile removal of silicon and platinum residues from the product can be achieved
because the insoluble silicon resin formed soaked up the platinum species (98-99%). Effects of hydrosilanes
and results of other platinum catalysts used are also presented.

7 I MeEEBRTLTHELNDT I VEIL, GRPHGERERARAREHDZ LD, ER
BL_LVORROTITEMIZCOLEERRIETH D, —RIZT I MEEHOT I ~DOBIERISIZIX
JEBIZT NV = ARIGAIBAV LN TS, ZORKMECREAE, EOIIEBRIAETITLI=
U LB L ERDOSBECBIT AREI NG, BICKER S — LV TOERICBWTHENRD LN
TW3, TF, BBEBEELZAE L L. EBRE Fuov 728l T35 VR LEHD
t Fa v ) ERIEHBE STV R, 7 I MEaHOE Fa v ) UWEFEHEIHES. W22
BEFARDHBICTERY, BIZR4I1X, TETFT7F LV R2RBEMFETIVT=ULIEEIF R
ik a il L, KETCRIEWVWESR NI TAXZAL S VEBTAICAVWSZ LT, 72 Rk
BYHOBRTRICHBIB CTHPLNIZETTEI &V, 10g RAyr—AORISICLERARRRZ L 2, &
IZEMRBOFIRVS v ORY AF e Fovox4 o (PMHS) #HWVWA &, BUISIC LV ERT 3
BIERY T U BREICAERIRVAZND D, TIVUAMHELRBECHBTEZZ L 2BELTY
59, SREBA 1L, ARBSLERERALT =T LMEEORDYIZ, HROB&MEE BV, KHR
ToaxY U0 PMES IZ X AN ART I FRERISEZHE LI-OTHET S Y,

WBE. ASMEDO IV RV EIZHT I Fa o) ki@ <. fliliibasfi e F
ay I TRERBMITIEONRY, LAL, FFRIC22O0 Si-H EZHFTrVvaxdy
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[ (R,SiH),0:R=Me, OTMS]1%& A\ 3 & RIGITERMZHEIT L, MIET 27 I VBIRERL b,
B4R & L TIL, PtCl,(COD), Pt(dba), 72 HTNZ Karsted’s R EHAWBR Z L TE B, 7=,
Mz R Y OEEKREE. 7= THF, THP, DME % ¥ O —F L RIAE CH S < RISHHEST
L. EELERECIRKRT I K. 772 52 CRIEEISTTEETH D, SOIZEHEMETIE, 5 ¢

ARy—NORIGETHEIGAIERI L 2 - H H HPtCls(H,0)s )
BRLTWVWD, 2B, a—XKKE2HFT Rﬁfﬁ\Rs . R—,S'i\o,éi‘-R (0.1 - 1mol%) » E
57 3 FLABTIHEF L REER ] ROR. omsT TR
R =Me, OTMS 5-6h
A > > ‘\ )
heLTET IRV H I, RNE (1mmol-5g) (5 eq. of Si-H) 75-91%

EROUCRAERZFAE TSI L TT
IVDHZEBROICERT D LBAETH D,

—%. HtB&E 0.0l mol%) it L, RV LT THBPMHSSi-H=3. 7ER) ZH B &,
RS 3REHIBE TR T T5, OB, DT =T LflllER & RERIC, RIGHRICERT 3 Rtk
A RBIEPIZ, R LIZASREED 98-99% AWM VAEN TR Y, BICEEMH T 2751 TAER
YMTHHT IVHERORBARLBOND, ARG FFHRCEVET IR, 77745, Fh
7 X FREBIMER RIEBHEITT 5, £, #FRIC_ERS XA THIEHIZOVWTIE, o, B
— AR LT RBIZT AT 28 TH7 I FOBTIX) TLETLRVWLOD, AA VT 4
YEHTAHT I FMEEHZOVWTIINBRABRYBBFOND, RBREMTIX. 5 g X7/ —10D
BISE CEIGARRR Z L 2HER LTS,

R|2 Me H HthCls(HzO)s R2
RL N. \/ (0.01mol%) PN .
\Ior R+ ™Mo TzotMs RN + Pl@si

25-80 °C
PMHS 3h
(3.7 eq. of Si-H)

Ph(CH,), NMe NMeBn
e x T
O\( NMe,

o)
84% (50 °C) 95% (50 °C)
o
NBn H. _NMeBn X = H: 75% (60 °C) _
]_] g X = Cl: 94% (60 °C) Aoy NMeBn
o o X = OMe: 88% (60 °C) o}
92% (25 °C) 72% (50 °C) X = NMey: 89% (80 °C) 80% (50 °C)

UEDX I, HFRIZ2OULED Si-H BE2/THV IV ERROBE&MEEZRAVSZ LT,
LR T I R B TR B TR OBIRRIC AR L=, SMiEEEMRICR~R 5,

References: (1) a) Nagashima, H.; Suzuki, A.; Iura, T.; Ryu, K.; Matsubara, K. Organometallics 2000, 19,
3579. b) Matsubara, K.; Iura, T.; Maki, T.; Nagashima, H. J. Org. Chem. 2002, 67, 4985. (2) Motoyama, Y.;
Itonaga, C.; Ishida, T.; Takasaki, M.; Nagashima, H. Org. Synth. 2005, 82, 188. (3) Motoyama, Y.; Mitsui,
K.; Ishida, T.; Nagashima, H. J Am. Chem. Soc. 2005, 127, 13150. (4) Hanada, S.; Motoyama, Y;
Nagashima, H. Tetrahedron Lett. 2006, 47, 6173.
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Novel polymer-supported Pd catalyst with high activity

Kumi Nagaoka* ', Yuki Fujita', Tomohiro Maegawa ', Yasunari Monguchi ',
Hironao Sajiki ! Shinobu Takao?, Yukio Takagi2
Laboratory of Medicinal Chemistry, Gifu Pharmaceutical University :
5-6-1 Mitahora-higashi, Gifu, 502-8585, Japan
sajiki@gifu-pu.ac.jp
N. E. Chemcat Corporation, Technical Center of Chemical Catalysts 2
678 Ipponmatsu, Numazu, Shizuoka, 410-0314, Japan

A highly active and polymer-supported palladium catalyst (Pd/HP20) was developed.Pd/HP20 was simply
prepared from a methanol solution of Pd(OAc), and a synthetic absorbent, Diaion HP20® purchased from
Mitsubishi Chemical Inc. as a reliable support in quality. The electron probe micro analysis and scanning
transmission electron microscope analysis of Pd/HP20 indicated that the palladium particles were highly and
evenly dispersed on the support. Pd/HP20 was demonstrated to be very active toward either the
hydrogenation of alkynes and nitro groups or hydrogenolysis of benzyl esters and N-Cbz groups, being
comparable with Pd/C.

Pd/C IZHEALE TSR v 7)) vV ROSS AR R A S h 5 Ry — R <TH 5, L L, 8
ETHHEERBEROBBMEORREFENOTR I NS IDIT, EHIRA—H—HD\idr v
FTEIREGBR EOEFERHMY ORI B RR Y | AUEEHICIEGOENE LD, TDTH PA/C
E R OMETEN - REBEAMEZE T L L b, BERTYH—RZNT VY ABEORRESRE S
NTERMS, AEEEORBRICEEZ £V, PI/C ORBF L RIMBRERBAR I THRY, 5T,
B—MRREINDIERAR ) v —%28F L Uiz, HEN»D PAC LRAZEOEMETEELZE T RS
—F%NT DT ARMEOTIRIAFTHE & 2 VB TERESE WL E X T,

SEIBX I=ZEMEMRY 2F L U REERERF A ¥ A 42 HP20 (LLF HP20 L ARE) 2B
& Liz Pd AEOFRB ZMRET L, B THEANRTTEMN OB WA 2R T3 Z L A TE e THM
PRRTH,

HP20 iXZHDORVEBVBERFOIENL, NFVYAOaBETFHAEERICLZEE - EED
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Schemel -EPMA- Himehd, £k, BERRERRERE (19 600 my/g) %

T BT, NTUVYLFREEIBINEWELER
RETHLOLTFRL, MEOCRRIT, §TCERLT
% Pd/Fib AMEOTRRIEICECTEB L Vs TRDD,

‘Jz.,.‘\‘\l',%,’/\,,f%.'r‘ i w,'g.\

/ \ : BEEE/RT UU AD A Z ) —NVIRIRS HP20 2 EIB T T4 H

M C | ML, BRE#OLEE GAT PIHP20) FR5IBH,
QTN L BETHR LT, PAHP20 O, BFBRMETESTEMRE

Frue—7<A a7 F74¥— (EPMA) EOEBIT

ZRIE LT L Z A, Pd@BIE HP20 E&b 2 WIEHERICHED THIALS . BEIOBEINTNS Z A
AL LRY | BEVAETEN A HF S 1uiz(Scheme 1),

Pd/HP20 %t s L TR~ 2B ERELZFT TR EOHEMETTRICERET Lic, TORER,

TIVXRy, Ty, = v X Substrate __Catalyst 10w %)

Table 1 moMeon Product
Y » — e y 2]
IR P X5 b, N-Chz — v
- atalys
REBREDKFDBEISITR LT Substrate  Product 10% Pd/HP20 10% Pd/C

Yield (%) 89 93

MERE (Table 2) THh Y, RIGEKT NO, Time (h) 2 1
~DORZ Uy AOEHEE<BRAZh
Bn

Rhrote, LEDORKEREMS, ZHET Time (h) 5 1

Yield (%) 90 95

Pd/HP20 i Pd/C 1TV, BV EM %5 2y _Time®) 24 24
L7z (Table 1), M T, [ - HFIH ® ~ Yield (%) 100 100
NH,
MeO’Cr
0
ohd
NH,

LIEBENERY—RR Y ~ —fli, NHCbz

Meo"i:r
0
Rk L ShTWEARK Y < — %18k @fl"

Pd/HP20 DR & FIRE L L7z, PA/HP20 e
X, ZOEWEEERAN L REEND,

Time (h) 2 1
Me0’©/\/ Yield (%) 100 100

All reactions were completed. Yield indicates isolated one.

Pd/C DER L 72 5 IR f BRI R FH R

ALY LTHIfFE B,
Substrate 10% Pd/HP20 (10 wt %
Table 2 H,, MeOH, tt b Product [(BIHC#@R] 1) Tetrahedron.
N . Recovery of 2005, 61, 2217
[1) ’ )
Substrate Product Run Time(h) Yield(%) catalyst(%)
1st 2 100 -
2 nd 2 97 97
NO, NH,
Meo’© Me0’© 3rd 2 93 5

4 th 2 91 92
Sth 2 81 95
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Development of Pd/C[Ph,S](H:0) for Chemoselective Hydrogenation

Tomoteru Mizusaki* ! %, Shinobu Takao 2, Yukio Takagi 2, Masami Kawase !, Akinori Mori ', Tomohiro
Maegawa *, Yasunari Monguchi !, Hironao Sajiki *
Laboratory of Medicinal Chemistry, Gifu Pharmaceutical University '
5-6-1 Mitahora-higashi, Gifu, 502-8585, Japan
sajiki@gifu-pu.ac.jp
N.E. Chemcat Corporation, Technical Center of Chemical Catalysts 2
678 Ipponmatsu, Numazu, Shizuoka, 410-0314, Japan

The development of modified Pd catalysts for chemoselective hydrogenation has been a major interest in
organic chemistry. While many catalyst poisons have been evaluated to obtain chemoselective catalytic
systems, only a few studies, such as the Lindlar catalyst and Rosenmund reaction, have been accepted as
applicable methodologies. Recently, we developed a heterogeneous Pd/C-Ph,S complex (Pd/C[Ph,S]) that
selectively catalyzed the hydrogenation of multiple bonds, azides and aromatic nitro functionalities with
aromatic ketone, aryl chloride, N-Cbz, and benzyl ester. Furthermore, we found that the Pd/C-Ph,S complex
preparated in H,O, Pd/C[Ph,S](H.0), selectively suppressed the hydrogenation of aromatic aldehyde and
1,2-diketone.

Pd/C i34 R EBREOBTICASKFHINTVS, LAL., BWVMEEEEZET 20K EDE
BEEOAZRIRMIICEERT I EIIRETH S, 1> T. BREEBRROBAB TEEZERTE
N, EROBRITHEEREEE TOERNARITOAIRE & 72 D A A REREE 23 T 5 L TH /=8 R
ZRREETE S,

BILE 41X MeOH #F 5 BEDHEMIZK D, Pd/C LIZHEILEWMT 7 IV ANT 4 REREE(L
L 7=l Pd/C[Ph,S]DBARRIZARINL . TNEAWVEFERY > FERNOYT >, ROJIIA
TR N-Coz REREKETTO. AL T4 >, 7TEFL 2. ZFOERUT P ROBHEEEIRKY
HEARTTHEERIILL TS, Y

4RI 413 Pd/C[Ph,S]ZKFTHBTBIET, P72 ANT 4 RE Pd/IC EDRIDBKYE
MEERIZED. P72V ANT 4 RO PI/C EAOHEFRISHEMTEIEZRBLE, /5T,
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MeOH P THBL b D LIZRLBZ2BIUEENHFTE S, D02 ERNS. KPTRE L /=il
[Pd/C[Ph,S](H,0)] D B e & BN A& T %2 3l IR L 7=,

TOHE. H0 FTHHL Al [Pd/C[Ph,S](H,0)]'d MeOH #F THH L /= Pd/C[Ph,S] & Bl D&
TLERWEERLUEN, FHETINTE RERUY 1227 b ALEMOBTICN L T2 < fltiEt 2R3
BBEWIRBERT S I EMNBAS MM &R 5 /=(Table 1, entries 7 and 8).

Table 1
avle Pd/C[Ph,S] or Pd/C[Ph,S](H,0) (10 wt %)
Substrate P Product
MeOH or MeCN, H, (balloon), 24 h
Product Product
Entry Substrate Isolated yield Entry Substrate Isolated yield
(%) (%)
o]
N ~ \/\N,\/ 2 Ph
12 W Cbz 59 Z Ph
Cbz H,N
97 %) O-N
(99 %)
o]
ph\~C02Bn Ph
29 ph”X~C02Bn 6? ,©)l Ph
(97 %) N HN
3
(99 %)
0
: A ee
2) Ph Ph b)
3 PP ph 7 ©:&,H\¢ (g
(98 %) o
(98 %)
o]
it Ph
49 /@)’\4\% . /@/u\/\ g /é&(o\/ Recovery
c ° (98 %)
(99 %)

3 Pd/C[Ph,S], MeOH. ® Pd/C[Ph,S](H,0), MeCN.

[Reducible functional groups]

N-Cbz / /
( Pd/C[ths](Hzo)'

Olefin

PAE, &3 Pd/C[Ph,S) & id 785 B HEERR
HEFTIHM/NS T LMK PA/CPh,S|(H0) | co,Bn
ODRRBICKRIILE. LN-> T, il Ar-X
[Pd/C[Ph,S](H.0)]. Pd/C & % \id Pd/C[Ph,S]DfE 0
WRFICE . SR EEERROEIETAT |\ g
BEEok (BFXD.

[BIAXHE] 1) BF&7oER{E¥22006 07— >R
DU LHERESSE 2006, 76.

Acetylene

N,
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Heterogeneous Transition-metal-catalyzed a-Oxygenation of Carbonyl Compounds

Yasunari Monguchi,* Tohru Takahashi, Yusuke lida, Yuta Fujiwara, Yuya Inagaki, Tomohiro Maegawa,
Hironao Sajiki
Laboratory of Medicinal Chemistry, Gifu Pharmaceutical University
5-6-1 Mitahora-higashi, Gifu, 502-8585, Japan
monguchi@gifu-pu.ac.jp

Direct introduction of an oxygen atom adjacent to a carbonyl group is one of the simplest methods to prepare
o-hydroxy ketones, which structural units present in a variety of natural products and pharmaceuticals. The
oxidizing reagents so far used for this transformation are harmful heavy-metal reagents or molecular oxygen
combined with strong bases or metal-centered Lewis acids. In this presentation we report a milder and more
environmentally benign a-oxygenation of 1,3-dicarbonyl compounds using molecular oxygen as a harmless
oxygen source and a catalytic amount of heterogeneous palladium on carbon which could be recovered and

reused.

ANKR=NVE o f~DEBEEFRMESIZ - Faxl LRV EEHERIZBWTED THER
RY—=NThd, ZORETIIELA & L THEBELSRS MoOPH 72 KO EEBAENEOI TE 7243,
BEOENORE CRBESFEABERL LEFEALBITLTVS, LML, ZhETHEZA
BREAV o —BRENRISZET S E 21013 50%KEEET F Y U 2 KT 72 & DR 0N
DEWE—REBBERMEOERBYLATH T2, —FH. TH—RBEBMEIIZEKT TRE. %
WEBOBRTIGAD A TERENTRE, X HICEIRBFIANFRETHL 2L DRREZHFL, AHE
BALZEDR L ST RENEAHL S LENMETH S, RAXINOFTY—RBEBRMEORKEL
ERALEREATEBE D VA= VE o MEERTINRIG OB %15 L7 (Scheme 1),

0O,
COR!  Heterogeneous catalyst 5 COR!

R3
COR? HO™ ‘coR2

Scheme 1
2—Tz=NworBYzF L) EY ) —AHEBEEFEAKTEIR T, 4 RTFY—FREERE
FRIE L & LI L& Z A (Table 1, Entries 1-7). 10% /%5 2 Ak (Pd/C) & i FHV -
BRIR LRI KIENETTBHZ EXEANE 257 (Entry 1), FEZEHRMRISIIMERD F
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JZFAT I OEMIL Y
HE X (Entry 8), HRME%: 1.1

Table 1. Evaluation of heterogeneous catalysts

SERICHEYT DL 2RHLAT COEt  Cliayst(Bowt%)  pp_ COAE
" = 3T Ra _ — Ph
i LERIICB =BT A ot mommaan " o
W (2) %5 27 (Entry 9), 238, 1 2
#ﬁm@ﬁﬁ‘di Pd/C DFFED Entry Catalyst Base (equiv) Ratio (1 : 2)
M‘ﬁﬁ&)’)f: (Entry 10)0 é 6 1 10% Pd/C — 39 : 61
I, BENMEELRVWERGIE 2 10% Ni/C — 57 : 43
LCETLRVZ LD Entry ig: ghjg — w2
u —_— .
FTHDZ ENRENT, 6 10% Pt/C — 100 : 0
RIZ, 2 =Ry IOnwn gy | 10% Au/C - 90 : 10
8 10% Pd/C Et,N (0.2) 17 : 83
TFL@)EEHE LTERE 10% Pd/C Et.N (L. 1) 2: 08% BSEEINE
MEREOBREZBRIFLE 10 — Et,N (1.1) 100 : 0
(Table 2), —DELS. HrF= _1I° 10% Pd/C — 100 : 0

VED o IR FRERY ST The reaction was carried out under Ar.

MBET572D 1 &L TRGHER

Table 2. Application to diethyl 2-benzylmalonat
E<. RUZFATIVERMLT pplication to diethy enzylmalonate

g T ) O, (balloon)
%) Ji_l:c: A% é < J@ﬁ L 72 Zy)) - 7‘; CO,Et 1BgZoePd/C(30Wt%) Bn C02Et

(Entry 2), L»L, X 03hiEs " e eor e O o
ThBEF Y Th - TFT— FEh 2 N 2

WERMLEZEZA, BIBICKISE ? , :

) Entry Base (equiv) Results
A L U, BRI 946 CRIS T 5 - e
afLBEFRHEMEWIrELNT, 2 Et.N (1. 1) No reaction
(Entry 3), 3 EtONa (0. 15) 4: 94% HABfIRE

ABFE RIS IZSRE L UORR

B—4 b= AT N0, BIR 1,3—VF7 FACERTRETH- T2, EhiC, KEZAWVWD L, 1,3
—CHNR= LAY E B L TRIGHEPMENE ) AVR= NV EEHD o I bR L S BEHREL
BAXNT,
SERETEHINRoNVE o N~OBERFMEISIE, BEICK > TIBL BOBEEOTRNE LB
ETHLOD, BEUNFIRERTE—F Pd/C 2L L, 1o FIREERLERRL TH5H0T, #
LR L CTREICE LWHET, TENERICHELRE D,

0 0 0 o o 0 0

Bn® OH OH OH
76% 86% 57% 88%
Scheme 2
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Pd/C-Cul Catalyzed, and Ligand- and Base-Free Homocoupling Reaction of Terminal
Alkynes

Takanori Kurita,* Masami Abe, Tomohiro Maegawa, Yasunari Monguchi, Hironao Sajiki
Laboratory of Medicinal Chemistry, Gifu Pharmaceutical University
5-6-1 Mitahora-higashi, Gifu 502-8585, Japan
yakuhin@gifu-pu.ac.jp

A facile and environmentally-friendly synthetic method for a variety of symmetrical 1,3-diyne derivatives
based on the Pd/C—Cul-catalyzed homocoupling reaction of terminal alkynes has been developed. The
reaction was efficiently catalyzed by the extremely low loading (0.01-0.03 mol %) of Pd/C and Cul (3

mol %) in the presence of molecular oxygen (O,) as an oxidant without any phosphine ligands and bases.

1, 3-V4 UFEEEAL, RARPOTEESEOERLOSRTREIE. ES#EK o £E&AY I<v—RY
v—RUOKEEFRR M FOERER L LTRIAERTWS, £/, BETIXTF /7 A— MR Fr—
NDOFFIAXEERIFHPHIBIT a7 EREL LTHLEBAE2ED TN,

R 13-V A VIZEBRF LI BROSFER T I VU OFEET. Kk (—BR) 7% OBER
FEAY Y VTIREVERENTE LR, EFETRY—RAAT VUV LARVE LSO fit
RPN B USEGF EEEAVCEEERAEEET32DRAINTWD, T OHERIETITAER
DE—FNRT Y ARUEREIINZ, FRAT 4 Y H U F, YBULES LSIBREEOT IV ERY
B LRI LETH o, BE. 7V =7 IR M) —%48R LI Fii- 2l o 2 7 A OBRRENEA
IFbhTEY, KBTAFUVOREDI y Y VIIRIBIZBWTH, RAT 47— LIS
FRERZBRILA L LEFERBEENTWVD, LELRAL6, REZNLEFE ZRREZ RS
FIIELINTE LT, M T, RY—FRAF U LAMEOEALBEINTWARY,

T, YBFFEZE Tlik Pd/C Z ARl & LmRF-IRFESTHREISOBZEBRIZIHVT, Pd/C, Cul
BRUOEFEET., 7==ATEFLr(1a)DFREIy 7TV U IRIGHETTH L2 RE L, 2
T, INETIVRUEKRRT 4 Y H 2 RERWARV Pd/CCul fREIC L 2 BB A FHERE AN
L,3-UA VBEEEASKREL L THIL TR L,

X CDIZ, BARISICIIT B BBEEE L2 RET << TR Eh 5mol %D 10% Pd/C BTt Cul &y,
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0,BEET. 7==ATEFLr(a) 2 EHE LT, ZRT. 24 BEIRE Lz, TOHEFR. CHCL,,
THF, FA U BT u b ARG (0 BT MeOH) P TIXAHID 1,3-U4 (D) idiZ L A EH LR
i2dso7-H3, DMSO, DMF TR MeCN ZD3E7 1 b MRS TIXPREDOIRE TRGITEITL,
T DMSO Z VAT 1b % 69%DINERTHSH Z L A TE 7= (Table 1, entry 1),

wIZ, SR RBOHLEZBEL., MER
DR RNEER LI 25, B RxT L Table 1 Optimization of Catalyst Loading

Pd/C, Cul

2. Pd/COERBZBET S Z & CINKBOFRE Ph—== Ph—==—==—Ph
DMSO (0.5 M), O.

A EASERY B, D3 0. 01 mol %D 1% Pd/C 12 woah ®

REALEBACELEVEERELRE Er;try Pd/C g?:l %) Cul (r;ol %) Isolatedsygeld (%)

(Table 1, entry 3), X bHiZ, EHBREZ 2.0 M :2~, 8:8?0 g gg

Ll Z B BIIERIC 22 BEONITSD - 4 8.812 g gg

(entry 5). SNERBRFLREL. EH—K ® 10% Pd/C was used. ° 1% Pd/C was used. ° 20 M of
PE2 BE L 7= (Table 2), phenylacetylene was used.

FORR, FEERETNXVOFREN T
YU RIS BTSN E i RE DOV Table 2 Pd/C—Cul-Catalyzed Homaocoupling Reaction
ih:?)gﬁiﬁ LTCEE?%EE%GC@ﬁLTC 1% Pd/C (0.01-0.03 mol %)

Cul (3 mol %)

(entries 1and 20 —%, FI&HT. BUHA wso@om 0; “
WL ~OBRERE LA, X+ _Enty Substrate Isolated yield (%)
B13-U4 L OWBETHABO bR lentry 1T w0~ )= o
3). 1% Pd/C % 0.03 mol %IZHET 5 Z & T, CFs
BIEEEMNRINEEZ/D Z LN TE /- (entries : @E %
4-6), 3 80
¥, BEEET. 7x=ATEF L (a) 4 TN 92
PEELLC ERPCREEE/LEE S, 8 LN 87
RASHEOET AR bk (IR 7%, Ll pe

: 6 ph—{—== 96
2R, 1% Pd/CE#® 0.05 mol $& 35 L., 94% OH

DINETHIETHLI-CA(Ab)ZB/BD T LD 20.01 mol % of 1% Pd/C was used. ® 0.03 mol % of 1% Pd/C was
d.
CX 7= (Scheme 1), T72bb, ARGHERT —

DEZFBLRIL LTHWAZ L LAEETHY . -
EAMROTENERAOEAN L bEAREE m—— Cul @ mol %) Ph— = Ph
ThHBLEEXLND, ta e 1o

1% Pd/C (mol %) Isolated yield (%)

YAk o FIREE R 2 BLA. 480 & (0. 01-0. 03 0.01 77
mol %) DA —3k Pd/C R Uf Cul AR L LT3R Schemo:i Under an Air rtmosphere
WMTNXLDOREN Y TY TIZX DR, 3-
SA HRERARRIEORICRY Ls, ARSI, ZBRTF. 7IVRUGRZ 4 Y AL FE2L
BMLAR T, DROICHETT S, o T, RIERBPHETH DI, MEREICHS, BLOF
EEOKENTETHY. BEHLBO THRL 4%, B 2oBF COFABMFIND,
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Pd/C-catalyzed Efficient Hydrogenation under Solid-Solid-Gas Phases

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

Development of solvent-free reactions has been of increasing importance from the environmental point of
views, to reduce the amount of harmful organic waste. In the course of our investigation of Pd/C-catalyzed
hydrogenation, we found that a catalytic and solvent-free hydrogenation efficiently proceeded only by
blending the solid substrates and Pd/C under hydrogen atmosphere at room temperature. It is noteworthy that
even solid products were effectively obtained under the solid(substrate)-solid(Pd/C)-gas(H,) phase

conditions.

F¥—% Pd/C X, BABITEZIILD, ARK—ERV v 7V I k4 REGICHASH
LBBERMBTHY, ZRPTREREZOMY BT, KIGH bIBBO A TEUR - BFIAH
AL WS ELL DFIEAEZRE LTS, Fio, H—RAELUBR L TEETHY . ERD~DEE
ERENSBD THRWED, BEBIUCREFAEIZBWOTENTWS, KL, Pd/C 2Rt L U=
R TS ORMBE T, B+ 2<FEAYTL L, 2R - AEFHKT. BERETHHV 7=
SNTEF UL ERERED Pd/C 28T 5 0L CEABRTRSHBHRMICET L., BiEDOBRTAE
B THD 1,2-V7 2=V ¥ URERBHICBONSEO TRKIEVE - B - KERREEZREL
7= (Scheme 1),

Scheme 1 Hydrogenation of Diphenylacetylene under the Solvent—free Conditions

O — O 10% Pd/C, H; (balloon)
No Solvent, rt, 2.5 h
(Solid) quantitative (Solid)
BAERS T, REATSEVWEABBEZ2SEL LRVWED TV -0 F I A M) —OB&IC
BETHLEL, BEaX NI AOBELICKESERTIbOLELOND, ZhE TIEKE
BERAWEEBRERRSIT, FEALIZLVBEINTVWE R, BEOER LBEEOTY—RMAET L
TRAEDKFRIC X 5 AR T ETT L-FHIIREINTE LT, ERHICHLRKEN, &
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|, W22 AV, B - B[R TO—iktEd 5 Pd/C AEA SR TIEORESI L BHEL,
MEICEF L,
ZOHRBERIERIZ. TV, TAFy, FCb z B, ELITEIRVINVTZZAT N, RPN
T—TNVE RxRETHEEREOEMBICICGEATRETH D Z LAALN LR o7 (Table 1),
Table 1 Scope and Limitation

Entry Substrate Product 1 2 Yield (%)
1 ©\o o o~ O ¢ 100 83
o) o)
2 O/ko\ ©/“\o’\/ 0 100 96
3 Cbz-Gly-OH Gly-OH 0 : 100 90
4 <::>*"L_§DB“ <::>*'\L_§3H 0 100 100
o} 0
MeO MeQ

Fh, ARISICBIT AEOFEFALEZRILIZL 2 A, EEEDOIER T2 LIz 5 EOFFIENT
HET&Ho7- (Table 2),
Table 2 Reuse of Pd/C

O=0 =0 o~

1 2 3
Reuse test 1 : 2 3
1st 0 0 100
2nd 0 0 100
3rd 0 0 100
4th 0 0 100
5th 0 0 100

Ul BxttEELFTIEGOER & BEROTRY—RA Pd/C #RE L., ZEiR - KFEFH
KT RIET 5 0H THEABTRISHET L. BEH D WVIXREOBTEOLBERMICHELND
el TbbHE - B - JER TOSMBIRRICHRAOIETIDILEZAHL, 20—fxit%x
BESL L7o, AR, TREZER L2V, TMECERRANTETH D12 EDMRZHTIRER
FEBEFETH D, TEMTIR -V INREZRICESRE LILARICERTETSH Y . Bt
DEBHTEWEFOBRICHOAEALRFELRD LRSS,
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An Efficient H-D Exchange Reaction on Alkane using Heterogeneous Catalysts

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

Deuterated alkanes are expected to be new chemical markers for the identification of illegal diesel fuel.
Although quite a few methods for the preparation of deuterated alkanes are reported, these reactions require
drastic reaction conditions. It has, therefore, been difficult to employ deuterated alkanes as the chemical
markers because of the cost problem. During the course of our study to develop the H-D exchange reaction
using Pd/C-D,0-H, system, we found that non-activated aliphatic alkanes such as n-dodecane also
deuterated under the similar conditions, while the deuterium efficiency was not satisfied. Use of Rh/C as a

catalyst drastically improved the efficiency to give the deuterated alkanes with excellent deuterium contents.

(FRER] EAFESLAYIT. GC-MS HBViZ LC-MS 2 AWZHMBEESITP, ILERICHEE
DR, B FOBRBERIT R Lik4 ROFTHRAIhTWS, iz, EXABER TNV R
FEHEMBEL 2> TWBREEMO—— L LTOBEANREEATWS !, LL, BREERZEL
ROAREET VI O CHBERGRIRETH Y, BEARTZEEEATDICR, SR - &E (250 C,5
MPa) &ft (EEEREM) 2. HBVIIEMR D, M 2AFCTEEMN (—»r AEL) MERER BLE
Thd, oT, TNVHVOZSEEARERBEZNTEEYE L LCERAT 3 CREREINL T2 R
FAKRERBREL 2o TV,

—7%, B4 iE PA/C-D,0-H, DHMAEDLEIZL BT NAINAR L U FEEOEKFZEHIE(Scheme
1) ORFZERRIZENT, HRIZRBVAE, FFI VO XD RIEHRET AL VICbEAESEA
ENBZLEZRAM LI (Scheme2), ZNHMRICESE, REFHORBLEICLBEI XM, 2D
RRERT VA O H-D BRI ERESL TS R 2 BAtA LTz,

Scheme 1 g
32 90
10% Pd/C (10 wt %), H, (1 atm) —
> X
©/\/\/\ D,0 (2 mL), 110 °C (sealed tube), 24 h O/\Sg\/\"

Scheme 2

10% Pd/C (10 wt %), H, (1 atm)

CH3(CH2)|0CH3 2 — CD3(CD2)IOCD3

D,0 (2 mL), 160 °C (sealed tube), 12h 57 61 57
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(55 - HR) 'R, ARFEKT 160 CT, BHERICHEFINLE L ORY—R ALK %
T, n-Dodecane MEKFILEZRIT LT, FOE. RWC 2L 43 = L THRMIZEKSE
BEAINBZENALMER-T, FTH Aldrich #HED 5% RWC ZFBVWIZREIZ 90% L LD E
KRFARTEKRSEAZ N (Table 1, Entry 6),

Table 1 Catalyst, H; (1 atm)
n-Dodecane P n-Dodecane-d ,,
D,0, 160 °C (sealed tube), 12 h
Entry Catalyst D content (%) Entry Catalyst D content (%)
10% Pd/C CD;(CD,)1,CD; 5% PUC CD3(CD;)1oCD;
1
(N. E. Chemcat) 57 61 57 4 (wako) 18 18 18
) 10% Ru/C CD;3(CD2)1oCD; 5 10% Rh/C CD;(CD2)1,CD;
(N. E. Chemcat) 2 4 12 (N. E. Chemcat) 80 81 80
3 10% Ir/C CD;(CD:)]()CD] 6 5% Rh/C CD;(CDz)loCDJ
(N. E. Chemcat) 45 34 45 (Aldrich) 1 9% 9

Boh BB EKRRICEM 2 SERIEMIRET VD ZHER Lz (Figure 1), FOFER. EHRE
BTN D DRI LT, SFEHIZTEBVWSEERT VY VERUBRTAD V28T b BEAE (SR
WERRLNZLOD, RERELHBELTIZANCHRI S EAENEA SN,

Figure 1

Substrate

5% Rh/C (Aldrich, 20 wt %), H, (1 atm)
»  Substrate-d,,
D,0 (2 mL), 160 °C (sealed tube), Time (h)

85
CD,
D;0),C C(CD
CD3(CD2)26CD3 ( 3 )3 \C C Ve ( 3)3
9% 92 9 D, p D,
80 o 70 Me : 62
ther : 63
(12h) (12h) (14 h) °(2e£h)

ARG, TERBICHA_TREMREEHT (BE, 160 C) TARIEM C-HFEE 23EMIC C-D &
BENEEBRTE, BABLEBIC KD T —RMEORECOHATHIBETH D, ik, BOID
TIWH  DERREBREPRFISEARIIGHTTETH D7, 2l BEEOH2 O TRERMMT
SEMPFRETH B,

References
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Development of Odorless Hydrogen Sulfide Equivalent

Manabu Matoba,* Tetsuya Kajimoto, Manabu Node
Depertment of Pharmaceutical Manufacturing Chemistry, Kyoto Pharmaceutical University
1 Shichono-cho, Misasagi, Yamashina-ku, Kyoto 607-8414, Japan
node@mb.kyoto-phu.ac.jp

We developed a new method utilizing 2,4,6-trimethoxybenzyl mercaptan (2) as an odorless equivalent of
hydrogen sulfide. Namely, Michael adduct 3 derived from o,B-unsaturated carbonyl compounds 1 and 2 was
treated with trifluoroacetic acid and thiourea to afford thiol 4, a formal Michael adduct of hydrogen sulfide to
the a,B-unsaturated carbonyl compounds 1. Moreover, 2,4,6-trimethoxybenzyl isothiouronium salt 5, which
is a side-product obtained on debenzylation, could be converted by alkali hydrolysis to 2 and its disulfide 6.
The disulfide was reduced to 2 with LiAlH,.

BAbAFIZ, —EES~OHMEISICE2TANMI T VER2 E X3 ERERLERALRETH B,
LA L, RVNVER - B ETAIZLREBETHEI 0D, FOMYFEWICEERLETHS,
—5, RUDNVANVITEZVEIRFRREEZELTEY ., op- ANV FE=MLEH~D
Michael fHIEINZ & Y AHIMEZBINEBTE 2 %, & HIZZ OfFME% Birch Bric & > TAET S
L. RUDNVERBREENEFA—AREBEOND, ZOFF—NVITDa,p-FRMINLR=NVLE
S RD LEEAZEOMIMETH Y, RUPAAND T VIR KROSEMETCHBLES =
ERTED, LhL, RUINVANVIATZ VITTHABNERZETHLEHTHY, £7- Birch B
FETIXERREET =T 2AVS DI, TOBREZIIMLOERZDBDR2TNERZGRW,

Scheme 1. Strategy of new odorless benzyl mercaptan 2

OMe
SH O
(o]
R&)LR- MeO OMe R R
1 base H* Formal Michael adduct of H,S (4)
—— S O —_— + ®
OMe $ NH
R R /u\ OMe JL 2
SH ;; HaN" “NH /@\/\s NH,
MeO OMe MeO OMe .
2
NaOH aq I
Recycle

% Z . 4[] 2,4,6-trimethoxybenzyl mercaptan (2) ZHi{LARERLSMEL LCHRETIZ L8
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B L7z, Z DERE % Scheme 1 1279, a,B-REAFIA LA =NALEW 1 & 2 & D Michael £k 3 1%,
BRMERET, FARRLERIGEEED L 1 OFLARMAMETH S 4 ROFAREBEDOA YV FA4
SULESEAERT D, HIT, SEITAVAVMABRRIZE > TROFA—N2IEHBTHI LN
H¥, 2 I 3EFIATRETHS L FREINE,

9, B2 Do,B-REFMYNLVR=/UELEW 1 & 2 & D Michael (IR L., 04k 3 DR~
WALRIS. 1 DTNV Y IMAKGRIC L DBERIGOER%Z Table 1 ITRT, A1 Y FAu=uU s s
DTN MKGRRZE S 2 ~DEHBRIETIE, ERBLICL D LERINDZFA—NL2DT AN
74 FE6DERBBRINZ, TI T, 62 LIAIHICE o T2~LBTTERZ L 2RER LA,

Table 1. Formal Michael addtion of Hydrogensulfide HS O
wa R, R
0 2 ATS 0 SC(NH,), +
,\)L — e
! 3 AN, T 2% (ACH;S),
Ar = 2,4 6-trimethoxyphenyl 5 ¢
Yield
Entry R R base
3 4 2+6(2:6)

1 Ph OBn  TBAF 91 84 78(3.3: 1)
2  4-BrPh OBn TBAF 97 92 70(2.2:1)
3 4MeOPh 0Bn  TBAF 100 84 77(1.0:1.8)
4 Ph Ph NaOH 80 96 72(1.0:1.2)

a) 6 was reduced to 2 with LiAIH, (87 %)

RiIZ, TOXATaI FET EZTAIFF—N 9 CEBRTIRIGIC 2 #BRATAZ L 2R LE
(Table 2) , ¥, TAXATRIFT L2 XYVMETEANT 4 F8EZARL., KRW\WT TFA V3
BARVPMERIRIZ L > TF A=A 9 ICBINRICTERT B = L Sk,

Table 2. Alkanethiocls syntgesis with 2

OMe

base, TBAI (cat.) SC(NH); R.SH

RBr ——————— TFA/PhMe "

7 THF, condition MeO OMe rt,7~9 hr 9

8
Entry R-Br Condition Yield (%) (2 steps)
base °c Time (hr)
1 Cy2Hs—Br K2CO; 60 12 93
Br
2 TBAF rt. 2 90
MeO,C NaHCO,3
TBAF
3 AcO(CH,)12—Br 60 3 1
cO(CHo)¢2 NaHCO; 9
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Process Intensification assisted by Zeolite Membrane

Tomoya Inoue*, Takako Nagase, Yasuhisa Hasegawa, Yoshimichi Kiyozumi, Satoshi Hamakawa, Fujio
Mizukami, Yuta Nemoto®, and Toshikazu Nishide®

Research Center for Compact Chemical Process (CCP), National Institute of Advanced Industrial Science
and Technology (AIST), Sendai, Miyagi, 983-8551
*Graduate School of Engineering, Nihon University, Kohriyama, Fukushima, 963-8642

inoue-tomoya@aist.go.jp

We successfully developed pervaporation (PV) aided dehydration reaction process that enabled ester
condensation reactions stoichiometrically at nearly room temperature. The advantage of PV aided
dehydration reaction became apparent in ester condensation reactions with alcohols, in which the ester yields
exceeded by more than 20 % from equilibrium conversion without distillation. Also, compared with
conventional reactive distillation process (Eastman Process), our reaction process does not alter volatility of
the product because water is removed from the reaction system in any combination of substrates. We regard
that the reaction process will show advantages for dehydration reaction dealing with lower alcohols
(methanol, ethanol etc.), such as free acid treatment in biodiesel fuel (BDF) production processes or perfume
synthesis.

IR=_— R — 3 (pervaporation, PV) {EIC & B IESEEEIL, IRHED b OERESRED FTHE
ROBMFEETHBE LD, FxXNVX—0EADLEFE /o AREFHEL L THABICHIES
T T3, Ve IGEETRTHERSICR LEEDORS FBIROICRET 2FHEEFIA LT,
BRAREETRGZRESE S S0t ARE~DOEALRF I TS, ?LL, ERkOKRY <
—_— 2 DSYBEBE CII SR RE T A B S IR 5 5, B4 T4 MEOFIRICL Y, RY <
— R CIIERERELSV SRR EBRTEI LB T A a—VRAK Tt RDOEAKIZX
VIERASINTNE OO, ERALEINZEAT A MERITAEBBEEICSOTRERELZEZLTY
B, 3)

i, bhbhIIMESEEEE2RIELI-EA T4 MEORRIZIRIL TR Y, T E TICEBE
DREAKIC L D BIER. FUSEER» O OBRAOBRAKECHA L7 RRENTERTHDIZEETRL
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TETW3, "7 RIEAFNZ AT MERBICBW TR 2 LB SRR E/HITIE, kI
TRFNERIGHEBIZ X Y BET 55 Th o 7-(Eastman Process), " = DFHEIX, =X T LVOEK
JEBKRLAZ )=V L) bEWREICOZEDNTH D, RY v —_X—RD5FHEEIZ L 53— _—1
L—2alTlid. AZ 7 —NDEHREJ/RTNVa—)EKOSEEONF TR, FHERLE
N-BF T4 METIIHEBER+oTRWED, RIBBERPOILR VBICE 25 LBREL 2o
TWe, DPRONOBBELEFREALTA MEEZAY ) —NV - AVEVE - AT LARFETHLE
RENKEZRETIEAZFEDL, WhiX.” LA/ Eastman Process” #HBTHHDTh D,

¥ (Figure 1)

100
X 80
g 60
g 40 ‘ -V
g CH;COOH + CH,OH — CH,COOTH, + K0
© 20 Eastman Our case

0 L - | 1 L
0 10 20 30 40 50
Time/h

Figure 1. PV assisted ester condensation reaction between methanol and acetic acid at 313 K. PV was
conducted using CHA membrane. Blank test (non-pervaporated batch) was also conducted (o), with the

same condition except PV.

TOEIRBREATA MEIZE BT uRHLIZ, AFNVZATARZF VATV E N T-EF
FEOAR. &I A A7 4 —BABEEED T A7 UL E L ICADTHB L EX RS,
IEBERTIIT ATV ERIE~OEAF, BLUOBE=fEEEY 775 — X 5HROV T 7 5§ —
THAL ANZHONTHHETEI LIV,
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Novel and Practical Process for Optically Active B-Hydroxyamino acid

Tomoko Sasaki*, Hisatoshi Uehara, Tatsuya Suzuki, Manabu Katsurada, Mari Hara, Hirotoshi Hiraoka,
Bio&Chemical Process Discovery Laboratory, API Corporation
1000 Kamoshida-cho, Aoba-ku, Yokohama, 227-8502, Japan
5502895 @cc.m-kagaku.co.jp

We have established a new synthetic method of B-Hydroxyamino acid by using our biotransformation
technology as a key-step. At the first step, hyppuric acid was effectively converted to -Ketoamino ester in
one step. At the second step, by using biotransformation , f-Ketoamino ester was dramatically converted to
B-Hydroxyamino ester , with two enantiomeric centers, in enantiomerically pure form (100%e.e.,
100%d.e.). After functional group transformation, B-Hydroxyamino acid derivertive was obtained in
overall 50% yield.

T—E—7 A a—RL—¥a Tk, ZECFEIN—TORET 2 THEFICL Y, kA RF
ERGERBROCER L TV 5, ZOAGMERIEZ 3772 /) nd—t LTHRISERFE
LRV AL Z L TERANREHRELZRE. ERTREE - REORFAEEZIT> TV 5, £O—FlL

LT, £THERALEB- Faxi 7 I B (6)DEERFHI SOV TR 5 (Scheme 1),
Fi1T8 Ho2zIH
9 - zrente[ (O HRERE bio-DKR H
PWHN COOH — O/?“JP | — oirr O"i{QOiPr
NP NHBz NHBz 4
RE@ 1 o Ph 3 $3zIE FaTE
Mk B y Boctt

Y OH Y OH
N NHBoc
Hy g 6

Scheme 1. 8-t Fu¥x 7 I B (6)/ARA ¥ —24

FeEFEERB-E N T IV BIIERPHEL LTHEARLEYMTHDD, BeBHALE
F LI=RERTOB)DEEFED S RENTIL. Bl 2T EHESCI R X AR L EA L TOES
REGHBRERIETOZEN L Vo bDThHoT, Beid, BHIZTEILTSB-7 F=ZXTQ3)
A GHER S AVWEBEREETI L TDOKRICEY 2 SORFHRLEHBELTE@) &L,
B-t Fax 7TI /B B)2EHR LI EEX, UT. B-F P AT AB)DERIZOVWTER
2HT, BR3B,
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O %1 IR : 58 - 7 YMERIEORET

AERMERISOERL LTR-7 P AT AQ)BEETHD = LB 0 . B)DEREFBREL
7-o BREE()EZHREFEEIE LTTRED/NA— MScheme 2) 5t L2, GRELRREIT BIZV o7
A%, Friedel-Crafts 7 ¢ WALRIE CTOEL A X (IV) OERIITENICARFTH A, XV HFEH
BR’N— FORELED I L E LR 2T o7,

g1I# Fo2IE E318
g-0-7onf P8z Friedel-Crafts QHo HERE
2 - NS FRt : & oiPr
Ph"HN"COOH —* v o —
Ph Y NHBz

Scheme?2. Friedel-Crafts 7 2 /L {k/L— b

FORR, Fric@)rEm LEARTELYRH LEY, B RNOBR, HEL LTy -2
VAR LB A A RIS RO T VMRS SO R L, v-E2 ) L OEARE 5
FENHETHIRB L, 90%DINETR)ZRELT,

O 1 IE%KE  BRRIS OKRE

@15@)~DEMERN LIz, 41 V7o AT Aa—AOHZTIIRENEL ., BETH 7=
7o, FEEFMAIOBRMNEEHBLIZL 25, #IZ 4-DMAP A L= B A IS ISBIRAICHET
DT Lgholc, 4-DMAP % 0.2 B/, y-E'ald % 1 EAWER LERBIZT, 86% DI
ETE)BER LT,

O HE1I8: VU Ry Mekrs

EEROFEY, (NP LRQRV@MNOEDPRISFHNBBLEREL., ZNbD TRy MEMTH
BBIELEZ, BEEE L, B—ITROGIREERER. RS Y oA TALa—LE 5 FE
K U4-DMAP % 0.2 ENVEEM L72BEIC—BINE 80% T3)MBER L=,

OftsE

WH DAL FBTERIGIMMOBE % 227 P AR L TODERAMER S Y | BRI R VRS~ DR
BOREED, BOTHAREMN TH D, E-5EIT. BMRBRENLOEHICTEILTIER
PAR L AESMBRGICER 8. DKRIZ L Y 2 00T 5 REFF L% 100%e.e.2>D 100%d.e.
WCTHE L, YHORABIIESLEBIRR AL IR EENL LIZLV— MERATH Y, Th b
DWTHIBIT L7y,

(References) *1:JP2005-185819 *2:JP2005-185818 *3:JP2005-250203
*4. S. |. Zav'yalov et al., Bull. Acad. Sci. USSR Div. Chem. Sci., 1982, 31, 2223.
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Development of Practical Preparation for Novel Tetrahydroquinoline Derivatives as Selective
SSTR2 Agonists

Yasuhiro Sawai,*' Taihei Yamane,? Shinji Kawaguchi,l Masatoshi Yamada,' Jun Terauchi® and Mitsuhisa
Yamano'
'Chemical Development Laboratories, Takeda Pharmaceutical Company Limited
17-85, Jusohonmachi 2-chome, Yodogawa-ku, Osaka 532-8686, Japan
*Production Control Department, Takeda Pharmaceutical Company Limited
*Medicinal Chemistry Research Laboratories, Takeda Pharmaceutical Company Limited
Sawai_Yasuhiro@takeda.co.jp

A robust process for the preparation of A, highly potent and selective SSTR2 agonist, in kilogram
quantities has been developed. Tetrahydroquinoline derivative rac-B was synthesized from commercially
available 1 in 5§ steps, and resolved via the diastereomeric salt formation with inexpensive N-tosyl-D-leucine
to provide (S)-B with high enantiomeric excess. (§)-B was converted to C, which was purified using the
cation exchange resin column chromatography followed by the crystallization of C - 1/4H;PO, * 1/2H,0. The
coupling reaction of C - 1/4H;PO, * 1/2H,0 with D was optimized to provide 4kg of A as an amorphous solid
with high quality in good yield.

FHRT7TFIEFaX /) UHEEKA X ARRROMEIFRLVELSTHEY hRAZF 0 2 BIF
2k (SSTR2) D THRAREFME (Cs : 0.3nM) BLBINVH I HFWHEER (5> ) %
RT Y, TEALT 7 RMEAHTH D A OMFARIEIX. 27 —AT7 v 7B LTEL OBERDY
RERERETH o7, ABRFEEBLIEHER, BHERLBECPRHEEZLELE Y. BRERA L
RECYETE I HFEERRTICE SO THRET 5,

1. RSB X 5(5)-B DRlE

REAFTHER 1555 TR T rac-B 2B 58E2MY Lz, REREFER 7 V—=27 LT,
A7 N- k¥ v-D-u A 2 /(TDLYA rac-B DRENCH R L2 RHLE, —BEORSRESICR
T=NT v 7 TE, BOREMELZ AT 5(S)-B & multi-kg A — A TRETE 2,
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OMs

diethyl malonate COOEt
Cl CHO AcONa/Ac,0 o] = NaBH,/EtOH MsCIlEt;NIAcOEt cl
\C[ coogt —————— oMs

NO, NO, 39% NO,
1 2 (2 steps) 4
1) ZN/ACOH/THF 9 1) extraction
2) 50%aq Me,NH \(\)LOH 2) crystallization (88.6%ee)

DMSO ClmN.Me NHTs TDL 3) recrystallization (>99.9%ee) Cim,mN.Me
—_—_— d —_— -B-TDL b
76% N- Me AcOEL © 7% N~ Me
H 31%, 89.4%de
rac-B (S)-B
2.8kg x 2 batch
2. CORE

BREIBAAUA. BRELTWiah o CORBYMEICBLT, ieohF rlu~v /77 4—%
B LR, Ba 58U (DIAION® WK100. =&EFE)H) 2HAVWA L C2PENICHE
MCEBZZLEZRHLE, E-F0H. CD 1/4 Y VBB 112 AFB O RILIZRIILI=Z &b,

THEMOCE Y ARIRZETEREEEYTBICES T,

DIAION® WK100
cl N N‘Me column chromatography c
1) (COCh/cat DMFITHF m )
0 2) (S)-B/Et;N/THF N~ Me 90%
L] NHFOH Y P 7§ .° — 61%, 1.7kg % 3 batch
moc NH, (based on (S)-B)
u conv. 85% u 1) extraction
crude-C 2) H3POJ/EtOH/H,0
C- “4"3P°"112Hz°

5
70%

3. TELNMT 7 X A DR
C - 1/4H;PO, - 12H,0 & D ¢ DREERGEEDORBEL,. BROGIWTELT7 7 XMELEHTHS A

DORFILERFNLERER, 17670 b7 4 —IlX2BRE#TbTIc, BRERA2EH
EEESN L, BB L EORBIIFRRBECRBELEL YT, A & multikg X7 —

NTCRETCE -,

1)(COCI)zITHF
2)
O)(oa 1) ag NaOH/MeOH o}
I HN_J 7  /EtN O)LOE' 2) HCI [ O)LOH
©:Njﬁf°" 1% Cmﬁ( 95% N
Me O Me O Me O
6
EtOH soln \C(j ~yMe
C-1/4H;P0,-1/2H,0 Hzo
crude-A
EDC/HOBYDMF 89%
A(amorphous)
1.9kg x 2 batch

References: 1) Kato, K.; Terauchi, J.; Suzuki, N.; Takekawa, S. W00125228.
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Process Development for a Large-Scale Synthesis of FR274496

Ryoki Orii,* Takashi Kikuchi, Norio Hashimoto, Shunsuke Goto
Process Chemistry Laboratories, Astellas Pharma Inc..
160-2, Akahama, Takahagi-shi, Ibaraki, 318-0001, Japan
ryoki.orii@jp.astellas.com

We present process research of a new adenosine A1/A2a receptor antagonist FR274496 to prepare a drug
substance for clinical trials. Original process needed high reaction temperature and chromatography
purifications, and generated many waste from metal reagent. We developed a new process which is safe,

rugged, and chromatography-free, and does not need any specialized equipment.

NR—%2 Y IRTERE L LTHRERMFEIND 7T /) ¥ 5K FR274496 iX Medicinal K-H Ti,
VUPUVRIZT I ) EREATIGBNRGICBWT 140CE W BBREBKLETHV A —AT v 7
LOREORBEE RoTW, EUERMICH O-TAF M~ D 2 TIRT 47.6% L1E6NT
BLPTENROFELRATH-7-. & HICKL2 EMED NaH /A, €BEFEYNS BT LRE
D5 MnO:2iZ & BRI, BICBERIBIIRBWTAITAZuv b T 7 4 —REOSLEL LTV,
T Z CREOFHPOPBEL, Ryr—AT7y /i@ L KH B % B L T7 e X{LENRZ RN LR
EEBELE.

R TOEBMISIZOWTIIF ERRIZER Snar RIGD A W =X L2 BB LRI EED. BURIS
AN Meisenheimer $5EREFRFIETHB 7 n LV ED I HRICE WV EEILBR b, &ALREE

BBHFETEDLELX . TOZBRICESEBMFIGHNC aVEXEAT a8 — FEREFT L.
Medicinalk-H

owiz_ ¥t sonie N "m a

’{'- \ FFNE ‘ NH —  — ~ 9 NH2
H
(47.6%) FR275069 148°C mzmaa FR274496

FR271428
\ ma
sant :(‘N—NZ 9': ZLELAE ONH 2 iz:{rl /
H
FR283

=t

870 FR283671
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’( K2COs ’( ONH 2 r(
N = ICH2CONH2 N — K2CO3 NN
Bad /OMF _7\ 4 JDMF N
H —_— — — N —
FR271428 FR275609 H

/( e
MY N 4 W
T \= N —— 0= _ )\ /NH 2
FR271838

T DOFEREEARBEKIR(L & BALEBER AT L 720 . Medicinal £FIZBIT5 140°CHRERIEN D
100°C5 B & CIRIBEMRFEE CEIRARMBICL VMETERZKH T2 &N TEE.
FEREMRIED O-7 XML O TUHBEIR R ORE S BIERY N-7 L% 14k FR282824 DA TH
BDILPHERL, e BB LRNERLLER, 7un7E b7 I F—THF—KEBHI Y 7 A&KHIZTO
/NEX18/1EXRBICMET2ZLERHLE. (1€k34/1)

a \
/( Cl
N- —
) an 0
ONH 2
FR283670 FR283671 BlIERHN—T LK
FR282824
Medicinal K-H 34 : 1
Scale-up K-H 11.8 : 1

%72, NaH iZB§ L Tix KOtBu iZ MnOz iZ2W\TH CuCkicfRETE, BRRET —FITE SV =&ir
FEEZRELTHAZ L TRIRBIIBW TV YISV T AP ERTEI ot R 2R L.
ZOFRTo R AW THEKARE 14.3kg Z2RE L.

& BIZEEDRA FR260691 DA FEIC PV T HRBL RN EZITo DO THRETS.

HN—N HN—N HN—N
X on = o= e T =X =)

FRO08209 FR242919 FR150071 \

HN—N ( — ( __(
\ N=N N-N N—N
°=§=)—°”_’ 0 Yo" o=§_>—0‘l’f o Y=—H ) ot
o; C

208 FR249492 FR249553 FR251266
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Efficient Catalytic Process by Employing Nano Phosphine-Metal Catalyst

Ken-ichi Fujita,* Masato Kujime, Hatsuhiko Hattori
National Institute of Advanced Industrial Science and Technology (AIST)
AIST Tsukuba Central 5, 1-1-1, Higashi, Tsukuba, Ibaraki, 305-8565, Japan

k.fujita@aist.go.jp

A series of amphiphilic dendritic ligands with a triarylphosphine core and poly(allylamine)-bound phosphine
ligand were synthesized in fair yields. By employing the corresponding phosphine-metal complexes as
catalysts, the aqueous media Suzuki-Miyaura cross-coupling and hydration of an alkyne were performed.
These catalytic processes were applied to the recycling of the catalysts based on membrane separation.

IEELFE T o2 RCBIT 2 EHBEOBIREE BRI L LT, KPP THEEE2SEAMESAR I
TW3, EERtskfEoR ) ~—BECESS FRESBEORENRBRESN '\ ZOBE
A ) RY) > —CoBERBMIC LY SEEEZ R CE, ¥727F ) A Xl T/ RTOGBEZ X
DERED Y A 7 NRHEEREME b ATRE L 72D, £ 2 TH 4 IR o v X ORERTME & 2R{L
PR BW—REEE DT ) YA A~OIEICE S RIS IC BT 3E MR RIELZ, £D
REFVRV=—%DF ) R)-—BEUSRR T 4 VEEEEZAVDEZ LIZXY, KPTORE
BRRIZBIT BUNBOF LRSI S SEEAREED ) A I NV EER LD TUTRET 5,

OR O-R

éGn[R] GOR]: -R GIR]: -CHZ-Q N 0,.@}0 i
O-R O-R
Q2 [

P.
Gn[R]-O’@ OO-Gn[R] O-R © o-R
G2[R}: -cH{) G3[R}: -CHZQ
1(Gn[R]) { oR ( oR
R = -CH,{_)-COK (COZK) \_Q)_R o’Q}_R
(CH,CH,0)5CHs (TEG) oR
0
OR

B2 1T ETKRPEEE AN —REFEMBLOBREHIB N T, KPP TCOFBERICBW TRIGRE
DRLEEDZIBMCER L, FTRY (RuPrz—F)0) BF U Far GR12ETET
FY=—DBRABIZBAEDOINVEAF VL — VN EZ2ETIRBENSETV FY) ~—BEBYK X7 4
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VELF 1Gn[COK] & [PACI(77-CiHs)l, & D HRB G F I BNBERR T 4 =T Dy LEhikfhlE
PRAML. chZ2AVWKPTHA-ERRIEZ21To, ZTOBRT 2 K Y < — DR BEIZHVIX
RYmMEL (FrFrY=—%R). LA I3 TPPTS k%2 AV =4 (4-CHi: 76%) LV H BT
RNBTHy PV I ERE LN, KPP o RCBIT 3 FRESF I A RS KRB O HTEN
ALz oTz,

1(Gn[COZK]) + [PACI(r-CaHs))
C. a , % = C
Hy \'Q‘" + (HOLB _@ (0.5 mol% :d(,;;/:d 1/1) H3 \®_©
2
H,0, 50°C, 4h Yield/ %

GO G1 G2 G3
3-CH; 30 42 57 82
4-CH, 37 73 81 90

FEBEABIC NI F LTV a—VEERFTHTVRI-—BERT7 4 VELF &L
AuCI(SMe) LV AR L5 T~ P ~—BEEEE () SiffEE s Av, BEZGTERTT VX
YORMRIGEIT 212 & ZARISIEABIZET L, ICE 4 ROz AW 84. /K
BIBSRIC & VA ABAEIN TE, S 5ICINZAVESRGEEDORI R Y V-1 7 ADER SN,

1(Gn[TEQ]) + AuCIl(SMe,) o
(0.5 mol% Au, P/Au= 1/1) I _~_OH

CF3SO3H
H,O, it, 14 h

Gl G2 G3 G4 G4 G4 G4

Yield/ % 93 89 86 89 80 93 91
Recycle
st 2nd 3rd

N\ _~_OH

EHIFRF ) VA XRRAT A VEIFELT, PZuurFZ iRy (FYALTIV) &0
REVIVEEZETAMNITIVI—NERT 4 VEORBIWZEY, AIBEERY v~ —BERFARX7 4 VED
MFEZHRER L, ThbZAVEBEBESRMERINIC OV T HHFETHRET S,

1) Ho,c{_)-PPh, (02e9)
*\Ek‘ 2) RCO,H (excess) *\El’ 02 *\Ef 08
NH; EDC - HCI, HOB NHoo—< )-PPh,  “NHCOR
CH,Cly, rt R=CH,

/~ N/ \
—0 O O— etc

ABFFEIL TR 16 4 BEEEEELTHTFEBIR BFE(NEDO) DBIRRIZ £ W K S hvic,

Reference
1) Our previous reports: K. Fujita, T. Muraki, H. Hattori, T. Sakakura, Tetrahedron Lett., 47, 4831 (2006). T.

Muraki, K. Fujita, D. Terakado, Synlett, 2006, 2646.
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Biocatalytic asymmetric reduction via dynamic kinetic resolution
Its application to the production of highly diastero- and enantiomerically pure beta-hydroxy
amino acids
Mari Hara Yasuda,* Hirotoshi Hiraoka, Tomoko Sasaki, Hisatoshi Uehara
Bio&Chemical Process Discovery Laboratory, API Corporation.
1000, Kamoshida, Aoba, Yokohama 227-8502 Japan
e-mail : 2702885@cc.m-kagaku.co.jp

We have succeeded to develop a new asymmetric synthetic method of B-Hydroxy-a-amino acids by
biocatalytic asymmetric reduction via dynamic kinetic resolution. At first, we tried various compounds for
the enzymatic reaction and found best substrate. Then we developed the mutant enzyme which reaction
velocity was improved 1000 times up. We also investigated substrate specificity of the enzyme. Our enzyme
showed high enantio- and diastereoselectivity not only toward aliphatic and aromatic substituents but also
toward small and bulky substituents. Thus, we can conclude that our process is the most versatile one to

produce optically pure B-hydroxy-a-amino acids.

BH) B&IIEZXTHEORRBAEICBNT, FEARIMEYERRKLERSEDYE, BROE
S HOHHMETOLAOHEZBIEL TWS, FICHMEDODDINR NV ETBEREFIALE
P OARFBITRIGICE DB T I I—)VOBIEEIX 1997 £ 5 TEAEEHENRH D, RERZHE
BPABITBEEDTA TS —bREL. RIBBELENIOY MNIESZETH S, ATRRT 58D
HBFLE, BNPHELEINTETNS,

—7% Dynamic Kinetic Resolution (DKR) {& 5t I OEEIN 5 1005DINETHR D ZE G5
SNEZFRAREETHNE ORENRINTNS, M HFilo-Bit-p-7 FZATFINZRKIGEE
ELEAREBITTIIBET S —DOFRFRLE—DORBTRET 3 Z ENHKZBNAEFET
HB. SEARLIZINENZENB-E ROF 7 IV BESISAL, BERBRSTATLAK
CLF > FARRETENPNELNZ SO A ZBELZOTRET 5.

OH
Rjﬁ/coani‘ R! /'\/cozn3

HN. HR- 2

1 Fig 1 2
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(2R,3R)-ACH Fig 2 ONO-4128

FEBLUHR) SEIRORGEHT 1 2MNEBRRNICGETUEEEERB-E FOFTI /B
2EERTIBITBEREEER L (Figl), PLHIVIAHEE ON0-4128 Fig2) OEEFEIAETH 3 (28,
30 -2-Amino-3-hydroxy-3-cyclohexylpropanoic acid (BAF (2R, 3R)-ACH L B§) ¥ —F» h &L
Bt ZBBLE. 73/ HEOREBEBIVIATFNOTINFINEEERRKINICE > TRREDHDIT
TEDICARHEE CHICHATHBALANSRFLE, Thbb, BREOEENEREIND LA
BICRZDBEETHREBITER I TV —TRIRKGEZRFL . RIBEOFE, BIUILER
REESH L. RNOEE. NREEEELTRIVAINE, TATFNVOTIIFINEIZAY TOE
WERSEDORIGIZE > TREDEATH -,

COEBTHRDTHENERAI V-2 L., A RBEMTBTEENSZZE2RAMLE. £
EBEHOH-BITEBEEZISIIRBEEEZRDSDICEERD Directed Evolution 21707,
Error prone PCRIZFIC KX VBETFIZT VY LER OH
PANBREBEEOMELUEZREZRIEND ; COojPpr — R1,k./cozipr
EEZEJDIRL, BRELUTEEA 1000 2L :

AEUTREZESZENHFEKE ZORRKE NHz Flg3 NHz
BETE2ARZZKBEE %AW TER, 3R -ACH Table 1
DTERHETo . R’ Yield % de % ee %
i Rl HEETINFINEDTU—LEORE Me 100 100 98.3
2EHRL. R DOBREOEERREIZIOVTR Et 100 100 99.8
L7 (Tablel) s AFINEDRANESZHON iPr 100 100 100
5 -TFNBEVSLBEVWEEET. £27 nPr 100 100 99.6
IoNEDFIFNEENSEEEEOBDOD tBu 41 100 100
TRTEROBE LD VTRV THEL decyl 81 100 100
CTAFUABREE TS O FABREERL (j/ 100 100 100
it
UEXDBREOTOLRAZGRGEANEL . & Jij/ 100 100 100
DTHOKEMETRE KOFS T I/ BER o 00 een
BN BMEL— b ThBESRINE, () '
:: | :: 100 100 100

) K. Makino, T. Goto, Y. Hiroki, Y. Hamada, Angew. Chem. Int. Ed. 2004, 43, 882,

2 R. Noyori, T. Ikeda, T. Ohkuma, M. Widhalm, M. Kitamura, H. Takaya, S. Akutagawa, N. Sayo, T. Saito, T.
Taketomi, H. Kumobayashi, J. Am. Chem. Soc. 1989, 111, 9134,

3 N. Washio, S. Hirao, A. Katsuura (Nippon Gohsei Co. Ltd.), JP06206569, 2006
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Development of Process for Manufacturing Epalrestat

" Takashi Onozawa,* Yasuhiro Takahashi, Yoshinobu Suzuki, Shin Ikeda, Tetsuya Ooyama
R&D and Sales Department, DNP Fine Chemicals Co., Ltd.
26 Aza-Kasaya, Ebisawa, Odaka-ku, Minamisouma-shi, Fukushima, 979-2143, Japan

Abstract: We developed the efficient process for manufacturing of epalrestat, which was synthesized by
condensation of 3-carboxymethyl rhodanine and o-methyl cinnamaldehyde with triethylamine, then
depositing crystals as triethylamine salt in satisfactory yield. The salt was treated with aqueous HCl
afforded highly pure epalrestat. We also studied about photolysis of epalrestat in solid phase.

TN F—RRRERAEEREET BT/ 0L AS v b LI, SRR OBISHEREICH > &
BEREZRETIENE LTERASATWS, FOREEL LT, HEFET a-AFNVERT LV
FER2ENDARRYAFABS =Y 3TN F—AEA SR BT REARINE TIAESH
TEY, "OEEICERT MY AR, BECEEBAZICAVWOh TS, ZOFEE FL—2XL
LT B, BAERNE UTHERIEE 4 55 < ERT 2 L DIRSH%IET 5 2 L ARREN
feo LIetionT, MMERBEOBRRET 4 ORAER S TNIT, INER £ L Z0O%OBREROE
BWAENS L E2, RSICHWAEL LIELORREIC OV TR T- 7=,

r;COOH

0
S S 3
S Et,N $ Z-8
L+ COOH — COOH + (
“CHO CH30H =N =
0 0

2 3 1 Fitlk 4

. $ S
crystallizetion s HCI s
——.
COOH e Et,N —— ©\/|\/
N * Ety = /‘$\( COOH
0

0

PV=FATIVIE B TSV VARF Y b
H1. VL RZy hORISETE
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BEZ NV ZFAT IVEBRBICA Y ) —NVERWVEITCICTRIES E L 2 A 6 K] T3 ANHE
L 1ASAERR U728, HECEERT N A2 AWEEE L REC 4 DARPERSNEZ® D, K
SR THAKEMZD L LO MY =FAT I UE S BHTHT 525, STRNCEELIZ4OKRENR Y
TFNT IVEE LTHRIET S L OLENMTHIL (K1) 2 RHLE YERLE (2,2)-
B ErEERICTRELTWVWEINETOREIZH LA ZEATE 12D, BNET= VLR
2y bEBBRILNTER, ¥

® 1. HEFEE L BUCHEK
4:1(HPLC mffitt)

BWERER SR USBRE B xR
Btk e

1.3l RPN 1.1 114C 6 B 20:80 16:84 55%"

MY ZFAT IV 1.0 60°C 6 B 11:89 0.1:99.9 74%

*ENVRARE D R L TROEEAESD | OIRREEH L

b, MI=FATIVEE L TRGEZIMY HTBRET, SREMA7 Y —(LLTREZRY
HIHELE_RTERUEL L VBVHRTRVERS 2B TE, BBGELLTHLEDTHSZ

LMot (E2),
#£2. TSNV RE Y MERPORMDE E
12445 HPLC Efik

@ik Feiha  FHPHb FHE c 4
HEREML 1L & UTRIT 0.58 3.34 0.09 0.32
MY =FAT7 I HES L UTRT - 0.14 - 0.05

TSNV VRE Y NI BEEA~ORRBIIC L Y B EBSRES A Z EBRES A TVS, D E iz,
BET 0 ARFERET, T/ VRE y MER~DOHERBINC LV TV VR v BB TR
L CARMIBRERT B Z L BRI, U EDOFRNG, R ERET AREN2VEBRTE
PIBIZEBNWT, RBRHOBTRII- VLR Z y hOGRBETBEERLVEETHS LEX, HHLRS
BiTolc, TORKEDS, RELTRVHBOIBELIEI B LICK Y FHMARD Y 27 2ERSE
AFEXRBE L, REERBLIUEREIZOWVWTIX, Y¥a®ET S,

Reference

1) BEFAEE. INHGE, FERE., B0, KES, SFBE. FEICHE. FHRL. 5208 63-24974.
2) Luo X N, Wang X C, Chin. J. Pharm., 1996, 27(1), 5.

3) Mmm{fd, /EFRIEE, S$hARRIE. 5B 2006-104064.

4) /NEFERE. KIUEH., $RAKRIE. F¥BA 2007-099680.

5) T.Ishida, Y.In, Y. Ueno, C. Tanaka, Tetrahedron Lett., 1989, 30, 959.
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Large-scale synthesis of 2-pyridyl-L-alanine by crystallization-induced
asymmetric transformation

Takashi Kikuchi,* Takumi Okamoto, Norio Hashimoto, Shunsuke Goto
Process Chemistry Labs., Astellas Pharma Inc.
160-2, akahama, Takahagi, Ibaraki, 318-0001, Japan
takashi.kikuchi@)jp.astellas.com

We have developed a practical synthesis of 2-pyridyl-L-alanine by crystallization-induced asymmetric
transformation, not traditional optical resolution. An asymmetric transformation of racemic pyridyl-alanine
into one of its optical active forms was carried out by a combination of preferential crystallization of a
desired enantiomer and the simultaneous racemization of the antipode in the presence of racemizing agent
salicylaldehyde.

XSAEY AT S =4 INOS FRERIZ 1D & T AERLHREMLEHDOEEREREET
HB, RETIEZTEIEID, OBRECLIRESR. QU7 AT VA—HEICLHXES
B, O2HICTEFIACY AT SV EBIFEERIL TV, LELREL, ThboDFE
IIRAMEL Rk 50%) ., HERERERETHY . TEREVERE THL Z L RUBEZ X FAH
W EORIBEREH > T,

OBEREIC X 2 %58
7
TEFI4E 1) Acylase /Q B7eFME /@
-2HCI N —— N — 5 = N - b4
H,N""COOH Ac0/NaOH AcHN""COOH 2544 K AcHN" "COOH HCl H,N""COOH
+

(Py-D-Ala)

0

H,N"~COOH
. . . (Py-L-Ala)
QUVT AT VA w—HEIC L B HFESE
L RE
= |
-2HCI Nl _ A N + [LTa _/@
H,;N""COOH  s50x-pAKBR HN""COCH H,N""COOH
( Py-L-Ala-L-TA) ( Py-D-Ala-L-TA)
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Fxid, INOOBBERERRUAEFREGRGITIECLS 2-Y Y PA-L-T 5= EREL RH
LIzDOTHRET D, ThbbL, @NCLAIREST L BERPICERET I —FORFE®REDST £
EREZF CRISRNTHERBFIZIT 2 &Ik Y, FTEOREEEICAFTEGR LAH I EFET
&60

AHEERBITE
Lﬂm
HaN"“COGH H:N"“COOH H,N""COOH HN"“COOH

St W D## L&
solution crystal

AEGHRBTETIX, BRTERILE S EIBEREVEEND Z 0D, ZORIGHEELS
WEEEFIIT7 e I(LEEICKEESNS, FEIERHLE LTEYYFATATE Kty
Schiff MEFHR T Lick Y, BRLEETHOTEI{LEFREIC LT,

AEBRIZLBDBA =X 1
Crystal Py-D-Ala-L-TA

| {!

Solution Py-L-Ala:L-TA Py-D-Ala-L-TA
ArCHO
l L-TA ,\ L-TA
Ar
....... ||||N=/Ar ‘-N=/
racemization

T, TEERAMCEBERIETEFLEAONATATE F - BREEBROFRME, HER#HEE,
BREEOCKBIZE L THEMICHEL, 0 95%F CHREMELA LSRR, SLIKEHESTATL
A —IBOBRET —Z ICESE&, FEBHRE., ERMICKEFMNCE 554 F=v VBELEAT
DT ETHEROER - BRTELXERE L. B 98. 5% LOXFHMELEHT R L HEMIC
1 BRETR/DZENTEE, b FEGRBTEORREICZLY, 2-Y Y PA-L-T5=0D L O i
B ORI RTRIBIC LM e TEMRSELERE L,

TEA  L-TA #)#a705 ¢} H,0
(2.0M) (1.5M) (0. 1M) (3V)
Py-DL-Ala - 2HC1
y|5ton azv) 1 > REE#R P 47" =) > RS- —
70°C, 20~24hr 70°C, 3hr
e EREE
95%21 E Z_» Py-L-Ala - L-TA
JE R EE
98. 5%LL Lk
IXsR 95%
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Selective Monohydrolysis of Linear Symmetric Diesters

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. They have been primarily obtained
by enzyme reactions of symmetric diesters, which do not provide any basis for prediction of reactivity.
Classical saponification of symmetric diesters usually does not produce the desired half-esters in high yields.
Earlier we reported highly efficient and practical non-enzymatic reaction for selective monohydrolysis of
symmetric diesters. With the use of this reaction, many types of half-esters were obtained in moderate to near-
quantitative yields. The reaction mixtures were quite clean; therefore, isolation and purification was quite
straightforward. This procedure was especially effective for symmetric cyclic 1,2-diesters, but recently we have
modified the procedure for some linear diesters to maximize their yields. The modified procedure also
represents a practical approach for monohydrolysis of symmetric diesters.

N—T T AT MIEBRERILFICIE DD TEERY Y P THD, TORBRICHIZ Y RH—KA
BEED—DIEIRMHECZATFADORFOTATNEOLZ RIRIINARIFETHZ L THEB, €D
T DITITRERITBE R I B UM RIS o - EFT R > o T2, BERMAKDBELIED A D =X
ARFEFRBAIN TRV, BROTANEETHY, BRLEHEE TV FLICRZ)—rTD
P FER 2V, RO HRABBRIERIE T, N—T ATV HNE B, BRSO AT v
DEHERBEDHELNDITTERVWEREL ., BRBETHN—TZATFARELNSHITROATH
7o ' LDLEAIE THF-KRICE B =MERIGEZAVD Z LIZL o T, BRARMHFVTZT VDRI
R TRIRIZE ) KSR T Z L 2 URTRE LT, °

Scheme 1
OR  1ur aqueous NaOH OzH
0°C 0.5-1 hour HL0*
O.R : CO.R
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ZDRISITIERDBILRIG IR, RISREZKBEOBWTa b DTV a— 6 KEHED
2L BT b DT FFE Fr 7Ty (THF) IZEX T, =HTO°C LWIHEIRTITO W)
FHECHERLDOTH BN, FxOMBT AT NUIIBWT, BRETHIETEIN—TZ AT LVEE
B EIZRHLTWS, RIGBRKRLHHRAZBIERIGLERZY 7YV —2ThHY, BHERBREDITIEL
B, N—TTRTVOEBBERITIEOOTHETHS, 0T/ KFHERISIIED TRAN
T7 ot AMbEEXED THABERILF LOF AN S,

CORETIRUMBERLET—ZICIhiE, HIZBR1, 2-Uz AT R EDHEITRIRMENIKE
WIZBL, RETAIN—TZRATFABREEMICBOLN TS 2D TH ., BEHROWFIT AT LD
F ) MASRRETITRPRWBBET T E WS HERE -, T TRAIIHEESFROMFI AT
NDE ) MKRZERISICBNT, JVEVWRBEZELOIZEDORICRHEE2ETEL., flxid~voy
BOTTATART PEVBDO VT AT NI EDE ) IKSRRIGICB W TR EZ [ LT 5 HICRD)
Lo2HBDT, ARKRTIIZORIGDFERMIOWVWTHRET S,
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(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.
(e) Robertson, A.; Sandrock, W. F., J. Chem. Soc. 1933, 1617-1618.

2. (a)Niwayama, S. J. Org. Chem. 2000, 65, 5834-5836.
(b) Chemical and Engineering News, January 22nd issue, 2001, 92-94.
(c) Niwayama, S.; Hiraga, Y. Tetrahedron Lett. 2003, 44, 8567-8570.
(d) Niwayama, S.; Rimkus, A. Bull. Chem. Soc. Jpn. 2008, 78, 498-500.
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Removal of Trace Metal Contaminants from Reaction Mixtures — An Example of Process
Intensification

*David A. Pears, Michael R. Pitts
Reaxa Ltd.
Hexagon Tower, Blackley, Manchester, M9 8ZS, UK.

david.pears @reaxa.com

With increasingly complex molecular architecture required for selectivity of pharmaceutical ingredients, ever
more elaborate reactions are employed in their manufacture. Homogeneous precious-metal catalyzed
processes contribute a large proportion of these. Such methods are tolerant of a wide range of functional
groups, and demonstrate excellent chemo- and stereo-selectivity.

However, with strict guidelines limiting precious metal levels in pharmaceuticals, there is a growing need for

practical methods for removal of residual metals from reaction products and waste streams.
Herein, we demonstrate the versatility and numerous practical benefits of a range of functionalised resins for

selective removal of metal contaminants (QuadraPure™) in continuous flow using pre-packed cartridges
compatible with existing process equipment.
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Asymmetric Esterification of Free Carboxylic Acids with Alcohols Using Benzoic Anhydrides

Kenya Nakata, Hisaya Ushiyama, Masuhiro Sugimoto, Yusuke Onda, Keisuke Ono, Kouhei Yamashita,
Isamu Shiina*
Department of Applied Chemistry, Faculty of Science, Tokyo University of Science,
Kagurazaka, Shinjuku-ku, Tokyo 162-8601, Japan
shiina@rs.kagu.tus.ac.jp

A novel asymmetric esterification has been developed. A variety of optically active carboxylic esters are
produced by the kinetic resolution of racemic secondary alcohols using free carboxylic acids as acyl
components with benzoic anhydride catalyzed by tetramisole derivatives. 4-Methoxybenzoic anhydride
(PMBA) is the best reagent to give the corresponding esters with high ee when the reaction is catalyzed by
(+)-benzotetramisole (BTM); whereas, the resulting optically active alcohols are obtained with high
selectivities when benzoic anhydride (Bz,0) is used as a coupling reagent.

(B8] ZhIETCRELDZATMEDFEBRHBINTVEAE, BLHEIrOEENLRRT
NERERXYBOINVRUBLTANa—ADLRIBAEESTHELELXLND, Z DF LT
DINKEBETINVRF—L LTHWSED, BoNDI AT LOZHEEICEAL TED TELT
W3, £7c, RETIMUIR LB E 2 BT L a— LV OFEEREIEESIBNTEROMEOE O RETRE
LAY E R CAFTHILDOFARFETHY . T TRV OO DOHRLTET LM LOH
BREINTVWS, LOLERL, TRODFETIXT UEF & L TRV 3BREKYCBIELY
DEEBBREINTNE D, WTFhLRISAEOBRZB X TRENRILEVER~DISHITR E
nTnian,

Be O RZECIIERZEEFTBREADEH KGR L LTHVWAEBOINVR BET IV a—
NOBRE IR AT NMAGICETBHHE - AR E21To TV AU, < &, Birman b0 RH L7-fik
B FRbbHREOT FF I V=V AP LEERIEEZEELEHOT AT ANRBFRNRCED
NBZLERALME LEY, 46, BRELFHREAMEIZT T I Y —AFHFHEEK (A 25U B)
i E L TEAL, T ERBFATNVRIGAER IO THEMRLEET 5,
[(RRRVOBR] =3, ThI7IV—N A)DHFET, 3-7x=A7B I BET IV RF—
ELRETEIF 2R T Va—) (&)1 OFERPIREEFEEETNVEISIKAWTBREKRD LEOB#R
EOBRIZOWTHRHF L7 (Table 1), ZDRER, WTFhbBVELEBRETEMNOZITFALEE X
72 (2:3 = >90:<10), DMAP 2t & L TAWEBRELRWEREZEX-HEATH S 2-AF L
6-= hnREEBREKY MNBA)Z ZOKIGICEA L L Z A, RIKIEVW LICBNORISITIEE
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A EEIT Lotz (Entry 1), B2 DOREZFELLLZ A, REFBREKY (B20)E ik 4-4
PR UREBFEBREKY PMBA)ZAWRLEIZREFR s H (Kakaow)ZEZX DT ER ol
(Entries 2 and 5),

Table 1. Kinetic Resolution of (+)-1 Using Various Benzoic Anhydride Derivatives

OY YO —
g

O)\ Anhydnde (0.9 eq) O/'\ (:(‘ QNJ_ Ph
Ph(CH,),COOH (0.75 eq) )

ProNEt (1.8 eq) (-)-Tetramisole (A)
-1 2! 1
“ Tetramisole (A) (5 MO%) 11~ oy ai g Ry
CH,Cl, (0.2 M), t, 12h 6'5n

Entry Xn Yieldof2[%] 2/3 Yieldof1[%] ee(2/1)[%] s
1 2-Me-6-NO, [MNBA] 4 nd nd nd /nd nd
2 H[Bz0l 14 94/6 68 90/17 22
3  4Me 38 98/2 42 77166 15
4 2Me 5 96/4 66 67/17 6
5  4-MeO [PMBA] 29 98/2 63 88 /36 22
6  35(MeO), 35 97/3 51 81/63 18
7 aCl 60 97/3 25 16/31 2
8  26Ch 12 93/7 73 42/ 4 2

BT, RV T RFIV— B)DHFEET., BRELLIRBDOD L THRABRINVK U BET ¥
NEF—LLTEALELEZA, WPhIZBWTHLTFEI T Aa—BSRAICHE SR,
Table 2. Kinetic Resolution of (+)-1 Using Benzoic Anhydride Esterification

RCOOH (0.75 eq) )L
OH  Anhydride (0.9 eq) 0”""°R OH S\FN Ph
©)\Et HPNE (1.8 eq) ©/\a ©/La O/N\)
Benzotetramiscle (B) (5 moi%) +
)1 CHCl>(0.2M), 1, 12h A2 . (+)-Benzotetramisole (B)
Entry R Anhydride  Yield (2/1)[%]) ee(2/1) [%] s
1 Ph(CH,), Bz,0 48147 89/85 46
2 Et Bz,0 47130 86/87 38
3 (CH3)CH(CH,), Bz,0 49740 82/90 31
TaTTTT Ph(CHDz PMBA airas eoirs a3’
5 Et PMBA 40740 89/76 39
6  (CHa),CH(CHp),  PMBA 43/38 83/71 23

Al BEEOINK U BEETINVEEF—E LTAWE T EIE 2R T NV a— L OF R EERD
HENBIELZBER LI, AFEITINMEREINR VBN SRR THEHEEREEIARIETHS
B, BE—BECENEANRTECATMELEV B bDOLELLNS,

[BE3XR]

1) For reviews: (a) Shiina, I. Chem. Rev. 2007, 107, 239. (b) Shiina, 1. Tetrahedron 2004, 60, 1587.
2) (a) Birman, V. B.; Li, X. Org. Lett. 2006, 7, 1351. (b) Birman, V. B.; Guo, L. Org. Lett. 2006, 8, 4859.

3) HEA B - P EEH fFEE 2007-128540.
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WETEME cis-2, 5-—B#-1,3- 4% 5 /> (Seebach & Frater @

XTINT T —b ) OIT7LBEETAVRWEBRELRERNESRE

(B%¥XET)
O/NE#hERT - AMBR T - HATER] - B0 B

Practical and robust method for the preparation of Seebach and Friter’s chiral template,
cis-2,5-disubstituted -1,3-dioxolan-4-ones

Yumiko Oguni,* Ryohei Nagase , Tomonori Misaki, Yoo Tanabe
Department of Chemistry, School of Science and Technology, Kwansei Gakuin University
2-1 Gakuen Sanda, Hyogo 669-1337, Japan

A practical and highly stereoselective method for the preparation of cis-2-substituted 5-methyl (or
phenyl)-1,3-dioxolan-4-ones (Seebach and Fréter’s chiral template) and of new modified analogues has been
developed. The present robust method utilized reactive 2-metoxy-1,3-dioxolane intermediate and the
reaction proceeded more smoothly under milder reaction conditions than in previously reported methods.
Desired products were easily purified by distillation or recrystallization, i.e. columm chromatographic
purification, was not necessary. This protocol was successfully applied to the preparation of chiral
a-alkylmandelic acids and 1,4-dioxane-2,5-diones. @We now investigate the asymmetric version of
Ti-crossed-Claisen condensation utilizing 1,3-dioxolanes as chiral auxiliary. To demonstrate the utility of
the present method, we achieved a short formal asymmetric synthesis of natural product, Alternaric acid.

Seebach =° Frater DX FNWVT L — b TH D cis-2,6- _B#-13-VAF Y T ) Vix, RARPRPE
BEPIBEOSRIZES AVLRTWS., RRERELELT, ok FeXTILR BETALT
b FEBAET, EBBATIAY VFAERS

b5 D BE, < FAREAVS 13-U4% S Method A .
V7D cis BREOGREL LT, _vFv )0\" P"\HLo
et TIOH # @ L L TR WA EgEE M coH Method B 02
(Method A)? , (PrO);CH - ‘BuCHO, PTS fhijt A: 'BuCHO, cat. TFOH/ pentane Bu

B: (i) (PrO),CH / toluene, (ii) 'BuCHO, cat. PTS / toluene

ERVDIEE - ANV (Method B) Y 23#ig &
HTW3B (Scheme 1).

2L, () RISHENBLS ERFFEEZEL, rans-BHELZHERB LTV, (i) TEMICEY FV R
R Z o EHAWS, (i) HEEMEL (PrOxCH ZAVW3, #2287 o X{LERMICRHER
H5.

ZZC, 46, BEFEX D DRENBEMTELS, BEbrmsiL, b7 22 AVWTHECHERNT
&3 [BRE| REEZRHELE. PHRPBEICMEITRZENRTERLLEZX, ok R{LEMIC
FRTHALEZLNS.
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1. ROTABERAWNS KPEE cis-1,3-SFFVYS/ v OERE?

(‘PrO);CH - ‘BuCHO i X ¥ Zffi72 (MeO);CH — 1-Napthaldehyde % fV>3%ZEEM~ L F A
D DOKEFETEME cis-1,3-TVAX Y T ) VOERERTT L. <~ FNLEE (MeO):CH DFEARICL B4
W RBRRZATFNVFREDOHEK scheme2
EXPET MeOH #HETHEHEL o _— o 5

((PrO).CH - BuCHO JI3#k/2 9% woonorsover | P Neghvaietyse PN

BIELEHLE), 5V T CSA fbii Ph)\COzH 85-80°C 0‘40 / toluene, 0- 5°C 0
Me

BET, 177 hTATE F2iE v i
HAESYEWMWEE cs BRY 74%, >99% de
(92% de) 12185 = L M TE 7= (Scheme 2). s°"°"‘°g

ERPiE, BERENRBL, 1EIOFER (Pry) T PhYlL » ol LoA CO )
BHHEMTBEZ LB TEE (74%, > 99% de) . O PYor— Me‘ T ’

Boh P Ecis-1,3-UAXY 5 ) v DF T L—k O
SR E RV SERBIRE A F AL, LA I 0 ¥ 2
FEET FaF 7 F U8B, &6 1,4-UFAFY-2,5-UF P?'YCOZH+ RYCOBr EN R‘“HLQ“Me
Y DERRICEB TE 72 (Scheme 3). Me" OH Br o\g/kph

<FHY ClRE-SIPDOTFuZOERbIYANT v 7>

B, YFRETIIZ D 1,4- ARV 025V 2R7EFMBFALTHT I L— b IREAN
BARFE Ti-Claisen FESOBRRICKIIL-. EHIZORISEZAV, WMOEHRARYEEZTET LV F
FTAEBOERE R % ZER L7 (Scheme 4).

Scheme 4
2 1 TiCls - BugN T3
R - - 1 \
R'cocl + %2,/:} ThCrossed Asymmmetric. i:ﬁél\]j’,
I %n Claisen condensation I %h
stereoselective 8 X 7 ™
/Y‘\(\/ reduction /\l/'\(\/ M
HO COMe HO COMe HO CoH 0% o
Alternaric acid
2. ABMEAVLIAFEN 1,3-CFFXYS/DE  Schemes
Bik® 0
HETEAEILEE BT cis-13-UFF Y5 ) Meononrona | N\ A
L HBA L. =2 TR ‘BuCHO & PTS B4 T COM m":opfrezm .
B % RFRINENOF cis BIRMIZBHZ LN T of MeOH
& RECIVABICHET DI LN TESD. L, B RCHO & R="Buorb; (4CICH] i
RIETEBHRT TR/ EREAML LT, ~Ty g Sene Bl o o) \:_lkg
oluene or ne
ik, BifiR 4-7 an_UXTAFE FERWTHE 0o 800 B
ZB U - - L era a:R='Bu . e
e/l —EORRETASIERT I LA TES. b' R = (4CHGaH,: 62%, >E0%de

Reference; 1) Seebach, D.; Naef, R.; Calderari, G Tetrahedron 1984, 40, 1313. 2) Dounay,A. B.; Urbanek,
R. A.; Frydrychowski, V. A.; Forsyth, C.J.; J Org. Chem. 2001, 66, 938. 3) Mase, T.; Houpis, I. et.al. J.
Org. Chem. 2001, 66, 6775. 4) Misaki, T.; Ureshino, S.; Nagase, R.; Oguni, Y.; Tanabe, Y. Org. Process
Res. Dev. 2006, 10, 500. 5) Nagase, R.; Oguni, Y.; Misaki, T.; Tanabe, Y. Synthesis (PSP). 2006, 3915.
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Pd/C Zft & U= HiEEBMEREHEORR L PCB R T v b~DicH

BRENA A= R (BF) - IERERKE®
O FIEAT ~° - FOERSE * - AKRE® - 81)IFFL " - FIO R - KFAK® - FEIEARILRE

Development of facile procedure for Pd/C-catalyzed hydrodechlorination of aromatic
chlorides and application to degradation plant for PCBs

Shinji Ishihara,*® Sueo Wada,” Akira Kume,” Tomohiro Maegawa,” Yasunari Monguchi,” Hisamitsu Nagase,’
Hironao Sajiki®
? Development Section, Nagara Bionics Co., Ltd.
47 Nakano, Kasamatsu-cho. Hashima-gun, Gifu, 501-6034, Japan
® Laboratory of Medicinal Chemistry, Gifu Pharmaceutical University
5-6-1 Mitahora-higashi, Gifu, 502-8585, Japan
¢ Laboratory of Hygienics, Gifu Pharmaceutical University
5-6-1 Mitahora-higashi, Gifu, 502-8585, Japan

ishihara.shinji@nabic.info

Polychlorinated biphenyls (PCBs), which are persistent toxic pollutants, have been saved by the owners
under the supervision of governmental law for over 30 years. The risk of accidental leak such as fire,
earthquake, and so on, however, has increased during such long period of storage. The development of the
efficient degradation methods of PCBs, therefore, is demanded. We found that a variety of aromatic chlorides
were effectively dechlorinated by the addition of triethylamine to the Pd/C-catalyzed hydrodechlorination
conditions. In this presentation we demonstrate the system was applicable to the degradation of PCBs from

the laboratory scale to the test plant using a 60 L reactor.

PCB i {LZFRYCBD CTRETH D Z L M OB ECEZGM AR L L LTRSS ERASATEL, L,
LA IMESEGEARKE LY, Z20EME, BB LBESLVEVERPE L L TOREBER TS
RIREE 720, 1974 FEICBE - @A - FREANEEEILE 2o/, LHL, PCBIXEDEEMEND
IR - BB EETH D0, FEHEPCBIIEZEFENILIRENREBHTON TS, &
IANIEULEBL, RE2XMOHZLLT, REFEOATHREENRE . FERECRH
7o EDHEARBE{L LT A, PCB IXEABYIC 1100 CULETHEHITR Z LN TE SN, BENSTHM
BEFAFXV U ERETH-OREECEAMBEMOERASENH/ LRV EOBBEAN
HVLFNLEBORBPEEN TV, M0DEERDLEFRREFLSRREBRBINLE, Eh
LR BELNIGREEMEZET TOSRETH Y, FHLRFECREZLEL TS, HICER
SRR TILPCB KU T B DT, HA{L L7- PCB DFIRAR EDRFERENH Y . ERRICEHRLEEL
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TW3,

—F5. Fex OFFFEETIT, 10%Pd/C iz AV - ERTRIC, RECIEMCLERIATY
BRYTFAT I UEARMT S &, EEREFCADOBERLSIE KRIESRRRIE) 23, #iE -
IR, RO CHRMICETT 52 L2 R L, HEREFR(LEHO—MiEH DBIER(LiEL
LCHeSL LT-, "=, ZOFiE% PCB OBiEFEICEAT 5 Z & T, BrayER{LicE-S3< PCB
DS RERLE L U GERTTEETH D = & &R L7- (Scheme 1), *J7ebh, 9% MER PCB,
Aroclor 1254 (FE+ 4. 96 [ADOEFREF MR EH) & MeOH 1, F UV =F AT I &ZHEML T 10% Pd/C
BRI EE - BET CERMARE L L A, bTh | BETELBERE (BHEL) 1ET
L. EAEE LAWESDO Y 7 = 2 VOHHBER LTz, ALk~ 72 PCB BIEEROBERLICE
BAAETHY . FAAF T U EEAEOEME L0277 —PCB (2t LT —RMLUAN THESR
ks sefE L= (Scheme 2),

10% Pd/C (10 wt %)

50 00
Gl = —/ "Cl,  Et;N (1.2 equiv vs. Cl)

m+n=1-10 MeOH, H, (balloon)

Scheme 1 PCBD it 1L

AR, 60 L RIGE2AVWERIETZ b
(Figure 1) Z#EE L=, A7r—/nhKEL

cl Cl Cl Cl Cl Cl
£, & POB WHRIEORM(LERIE o N4 S mu cum
Cl Cl Cl

10% PA/C (10 wt %)
Rote & THREBFHEORBILEE LA, SR
SN (1. Vv Vs.
R J < PCB Mg Ehiz, AE T PCB MeOH, H, (balloon)
ZEER - HET CHMEIZEWED TREfR Scheme 2 2175 F—PCBOEZE(L

FUETREBIIOETH-ORELTLMEIC

ERTW5, F£7. THE - MEL - TEREEMEO R 2 HE
B, EFHIIE 7zt NI ZFAT I UEBEOART
HHEZEML, PAd/C LLEBITAZ ) —NVEOP NI ZFAT I
OB - BRIANRTRETH Y. 2 A FOKBRAIFR, B
FEM ORI 270 0 ERRICEFER b D,

SR

1) Sajiki, H. et al. Tetrahedron Lett. 2002, 43, 7247; Monguchi,
Y. et al. Tetrahedron 2006, 62, T926.

2) Sajiki, H. et al. Tetrahedron Lett. 2002, 43, 7251; Monguchi,
Y. et al. Tetrahedron 2006, 62, 8384.

Figure 1 &{EZZ >~ b
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RTF B &L D BESE

) hxh 774 T IANREIN—T
REK¥ BEOEMAECETBLEMAE?
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Development of the continuous solution phase peptide synthesis
Ken-ichiro Morio*", Hiroshi Murao”, Masaru Mitsuda", Saburo Aimoto?
1) Fine Chemicals Research Laboratories, Kaneka Corporation
1-8, Miyamae-machi, Takasago-cho, Takasago-shi, Hyogo 676-8688, Japan
2) Laboratory of Protein Organic Chemistry, Institute for Protein Research, Osaka University
3-2, Yamadaoka, Suita-shi, Osaka 565-0871, Japan
morio@fc.kaneka.co.jp

The market of peptide pharmaceuticals is expected to grow due to the expansion of protein-based
pharmaceuticals. To produce various types of polypeptides in large scale, it would be desirable to establish an
efficient and versatile synthetic process. Generally, there are two methods to synthesize peptides chemically,
solution-phase and solid-phase methods. Because both methods have pros and cons, we have developed the
“continuous solution phase peptide synthesis”. This method is based on the solution-phase synthesis with
improved procedure to hydrolyze active ester. In addition, we employed water-separative polar solvents that
are also suitable for peptide synthesis. By applying our synthetic process to a leucine-enkephalin derivative and

leuprolide, we have demonstrated that our process is robust and versatile.

RTIF REZERIIRZA M ) ABROAIEMRE L TEAREERAKICSBROREMN‘IN
T3, LHLERS, EEXRTF RMEBEYOREI X MIBDTEMTH D, O LARTF
RAEZED S ETARERMELR> TS, EBIZ, BETIRTF REEROEMHR—ADB
X E~GEA/ k gALICDIED, EFTFEER SRS LHFEVIZEN, THOZR, RTF
REZSOMERIZ. —RIC, BEOELS FEETHEGHRELEEERBICNL., EABOEH TS
ENBONZBEEDAIIBEINTNEIONEKRTH S, K> T, BHXRTF RILEHORNAKHH
DREBRRZERTOCAZHRETZ &R, SBORTF REEOREE T2 ETERTERN
BERQBEETHIEEIOSNTVS,

—Fh., RTF ROLFENESREICIE. BREELTART2EMEE. BIRD TERZT OB
HBO 2HENEET S, BHEIREEBICIRAEOB VAR TH S0, SHELDNEShE
A= T7 v 7R REAFETHD. —H. WHEETIE. GHEREEIIENEETHD.
AT —=NTw TIZHEUI=EETHDHN, —BEREEICHE - 5% - Bl COBIREZET LD
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PBRIEME, FLAKIEN., IS 2EBEOA I, TNTMEHTHIREEAL TNSEED, MED
RRZRERLA[KZHERED. GPBLDAANZERIEDHELNEEINTNS,

R4, RIELOHBNDIEWEEZERAELENS, TORATH ZREEKRTILAME
DEZSZHRTZ720DIT. TiLD 2 AOREEHERL TERBKMEE) EESRAHRTF RS
ROEETOLAERELE (TR .

1) BEHI AT DEEL S EREFIEDEFR

WA EHEZEDT. RTF ROBAREEES - P
CEITEE 220, BEBONVACEBEEEIAFIVE ERABEEETOER
NEETD, COFEEIATINRBETORETDIRE — H—(AA),—OBn
TROTRICHED D E, ROBETRICBWTEIERY -
DERITOBASD, TNOX. HROBETIE, £k |BOC—AA—OH [ XTF K

LIRS F | ERBIEAET 27 & DM BB T hoBt | §2TILLTSE

BTHEGRTF K2 BB 2R ERRRBEELES i
LTWre, EITREEEIZFIVOEMMHOMEERRS Boc—(AA),,,,—OBn

REREFEICOWTRH LI E TS, TIVA ) kS _
CBWTPHEEEBT B EI0LD, BHIATIES pW&é&?ﬁ;ﬁﬁxém

2EHMTES LMD D, HBELRRERIE T T

BERTF R EHILT B HEERRE L. iﬁﬁ#

2) RTF KBRIEOUSE M“”'¢MB°°ﬁﬁ
—RICRTF RIZBA BB I T 5 BHRENEN. & l7nﬁu%ﬁ

MMz &> T IBREDEHRTF RTH—HRAIFBIIC

BEAEBFIRN DN H S, DMF © DMSO F0ME L— | H—(AA),,,—OBn

BRIEIRTF ROBEENES RIGBHEE L TE<AW
SNTVSEMN, KEENT 520 LEOEGRHKICIGER TERW, TIT. 460, 2B EN
ARETARTF N OBREERR U HR. REBWHEETET I FREK (B WIEED
BEEE) . AEMNICHERBHERTHD EE2HNWELE,

DEDHIRZEICHEL = EGHEREE] ZEXATO0 v X0ONAEZELE TS0, FEERANT
leucine-enkephalin ZREX7F K (7me r) Kl leuprolide (Ime r) DERERFILZ. T
B, PREGRTF RE2RPTHETZ I &<, BIRNPOBMEICT,. ZThHDRTFRES
RTEDZEEHERL. EETOAONRAERVUEAEEZEIEL =,
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Development of Microwave Chemical Reactor for Bench Scale

Hirofumi Soga*, Masaki Yoshioka, Eiji Kagawa, Sakae Horikawa
Shikoku Instrumentation Co., Ltd.
777, Osa-cho, Zentsuji, Kagawa 765-0052 Japan
Sogahil193@yonkei.co.jp

The microwave heating is applied to many variety of fields such as drying, sterilization, crush and material
composition. Recently, the study of utilization especially for chemical reactions has been promoted. It is
confirmed that unprecedented phenomena such as an improvement of the yield and purity, incomparable
reaction velocity and so on, which were not able to be obtained with conventional heating methods.

We have performed the development and production sale for various experimental applications to help
study on microwave chemical reaction. However, because of the recent rapid growth of the expectation for

industrial scale, we have developed a microwave-chemical-tank reactor for bench scale.

<A 7 uEMBE, ER, RE. B DEARSEOKL RAFIFIAEA TS, FIZEET
IMEZRIE~OFIAIZ OV THENED b, NRR-MEOR L] R, THFHEVORIGEE DR L)
RE. PEROMBIETHBONRVERRBELSHERINTWS,

WUHTIHE, ThHETHEEZIETHZDOYA 7 oL FEREBOBRRCRERTEEIT> T
XN, Bif., ERLEE~OHZENBETEZTo TR LD, RUFRF—ADOERI<A 7
oL ERIGER 2R LT,

1. EROAERE R

SEIFAFE L, RUFRTF—NLVOER <A 7 ot EZRIGEBOABR V), KICEHRBEZzETNEN
K1k, K277,

(A HAR)
(1) A& 6.5Y v bV
(2) B $200mmx h400mm (RF L RH)

(3) =4 7uEHH  4.5kW (1.5kW x 3H) 2.45GHz
(4) =4 7 ofHlE  HAOWE or /L RHIE
(5) ERIRE 200C (Max.)
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(R &)
- 3FAhbA 7 unEERRTLIHICEY 6.5V v hAORSRYEH—ITMER

* VR BE I A SEH

A BEORFEEER L, TRXAF—HBOR WA 7 ainEi ER

BRIENS, B, BEXOE RO ERME 2 KISk E

c BRSMOCAEEFATE, e 254, FEKTORIE)HATHE
- BRABROREIZLY, BR, 77 AR a—F I L2BHET, VY TAEL LTOHK

a0 53 AT RE

X1 FH~A 7 v EPRISEE O/ K2 RIGHERED

2. BERYI 2 V—F 12X 3B EROEHE{L

AEEDO~A 7 o fEE AR (EEE L USEOERT) 12X, v4 7 niiEBEoBBRRE S
TEY, BOBRIZE > THEMCRBF SN E~1 7 o0 SHmRET 5, (EERIGII LT
A7 aFEOMERRLREBETE DR FENBRTES L HIC, BRI 2 L—2—%2 W
B ORELEIT o1,

3. &9
<A 7 eEERAWEIEFERIGICH LT, ERLEB~OHFENRRFHICEE - TWNDH I b, %

BEy B HE-S, BLIZ6.5 0 v MO BYE BT AENTX ARASRF A r— w4

7 L RS EEE 2 B L,
YR, BERRTORCF Ry —VER <A 7 o BALEROGERIZB L THRET 5,
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Development of Process Route for the New Antiarthritic Drug S-2474

Katsuo Oda,'* Toshiaki Masui,” Hideo Nogusa,' Takemasa Hida'

' CMC Development Laboratories, Chemical Development Dept., Shionogi & Co., Ltd.
2 Industrial Technology Laboratories, Clinical Manufacturing Unit., Shionogi & Co., Ltd.
1-3, Kuise Terajima 2-chome, Amagasaki, Hyogo, 663-0813, Japan
katsuo.oda@shionogi.co.jp

We have developed a very short and highly E-selective process route of an antiarthritic drug candidate (£)-
(5)-(3,5-di-tert-butyl-4-hydroxybenzylidene)-2-ethyl-1,2-isothiazolidine-1,1-dioxide  (S-2474). Compared
with a convensional route, total steps are reduced from four to two reactions. One-pot reaction to S-2474

from condensation of N-ethyl-y-sultam and 3,5-di-fert-butyl-4-hydroxybenzaldehyde is achieved.

S-2474 1 1% y- YN LEREE THERRBEBEEGVY ~FIRRELL CEFRMEAIBEHER TR
HEhi-oratds 4+ —E(C0X)-2 BIRMIAEAITHS, ' 1| OKXBEARIEIBEZRELICEII#RE
EN TV BH3(Scheme 1), * TE(LTAICIIBEENHoM-, ThDETEF—N I 0ORPRETHS
X ) AFR 4 ~DOTEHND 160°CLL EDOBHBRISTHHIE, EIHIZ 4 (IR EEWME THH-O B A
g2 A THA,

Scheme 1 OMe
M%CQCHOHC(OMe)a, H* Me3cj:;]/L°Me Xylene, heat Meac)i;f\we
HO HO ~N o
CMe; CMes MeOH CMe,
2 3 4 (from 2 89%)
0.0
@n-a MeQ o0 0.0
5 Me3°mN-Et MesC NCON-E
LHMDS/THF | LiO § Hom
0’C CMBg MeOLi CMes
6 S-2474 1 (from 4 80%)

FITAEBRBLAVWTEL—FOBRBIZEFL-, 2L 52BAIERL TR bkl A EDR
(= VbofE: b k=) 4:3) THELND, £D%, BT/ FLT 8 LLTHIHL ., iR TAL L
{BIZF L TENZBBES S 524 T 1 DL FBIRAIZE DI T=(Scheme 2, Method A ), Method A X443
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R —=NT 7 FRETHAT-D, AL T DI FTOTHIRHNB0E 1| BERTAZEIIROEF, LB
DEECIZE-> TXERE 1 #BONBOTIIAVNEERT-, REFORR. BETIIAKDARA T/ FL
THEMFET CMATLIL, LEBRIRGIBAKRIGHEINETETLT 1| BELNHIEERHLE
(Scheme 2, Method B), & T, Method B #&i#{bL . 2 BEDKEHEZHLa bo— N L= TEMHREE
ERESLLTZ, AN —NIRERICHBRBEEDOEAL 2FETHY, Thoxza/I—-0@E arbb B~
BV —NTHB,

HO g0 | msa MsQ o o
Scheme 2 MesC s{N-Et EtsN Me;C S.N_Et
Method A HO HO
CMe; CMe;
HyO 8 9 o
Lo 0.0 o \{c
5 Me3C S~N'Et

2 LiO !

LDA/THF f Work-up (H,0, heat 80°C

e CMe, p (H2 )

7 Method B

7z /)= NVHAF NV TREENTODGEE | SLEBRIRIENE L IE T 5(Scheme 3), ARER TILILER
REBBEIZ SOV THEAL S,

Scheme 3
MsQ o 0 Q9
MesC S‘N‘Et Me,C X S. N-Et \ Me;C SN
MeO MeO MeO o3 Vet
CMe; CMe3 CMe,
10 1 12

BE IR
1. Inagaki, M., Tsuri, T., Jyoyama, H., Ono, T., Yamada, K., Kobayashi, M., Hori, Y., Arimura, A., Yasui, K.,
Ohno, K., Kakudo, S., Koizumi, K., Suzuki, R., Kato, M., Kawai, S., Matsumoto, S., J. Med. Chem., 2000,
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Metalloenzyme-Like Activity of A on Phspholipid Bilayer Membrane
~Another Aspect of Alzheimer's Disease Based on Membranome~

Ryoichi Kuboi*, Hiroshi Umakoshi, Toshinori Shimanouchi
Graduate School of Engineering Science, Osaka University
1-3 Machikaneyama-cho, Toyonaka, Osaka, 560-8531, Japan
kuboi@cheng.es.osaka-u.ac.jp

Alzheimer’s disease (AD) is one of Amyloidosis caused by the conformational change of the pathogenic
protein APB. Another aspect of Amyloidosis has gradually been revealed from the viewpoint of
“membranome”, where, (i) the biomembrane could be regenerated through the formation of microdomain
structure of the amyloid and oxidized lipids, (ii) the metalloenzyme-like activity/antioxidative activity could
be elucidated on the biomembrane self-assembled with the AP or other stressed amyloidgenic peptides, and
(iii) the amyloid could be solubilized by the dopamine oxidized with the AP-metal complex. The above
results show that the AD could be originally caused by the oxidative stress and AP could induce the potential
functions for the quality control of the biomembrane. It can therefore be accepted that the AP could play
even positive roles to search and sense the damaged state of the biomembrane and recover its original/native
state.

HE, FUNIEOBEBERFBIENRBET IR RERBET IaA F—U R, FlE, BIE,
TNV A = —FE(AD), JEFF 7 O)BHSHIREIZ 2 > TV 5. AD DA, Amyloid B-Peptide (AB)
EWVWSIRTFFREXRRL LT, ¥/ 0707 A —2REBREALITON, ABRT Inf FEnb
NERERDOAIE 2 =— FAROBEEFEEZFMRL, 7Iof FEMREREICIEETSETAD O
ERVFBEIND LWVIZBZIF RN >TETWB(T I B4 FIRH). T ORH T ABBE
FURIELLTEZLNTEY, EROEFIETH, (APERICHT IEERAORE, 5
WX, (i) ABSEERET AIBRFEZERTIL V- FHRAELZ EDTEY, FOBEKN:
FRDERIFS LITEZXRVWERRTHS. HE, AD KHDOREOFEEbIEREL>2H Y,
7IiaA F—YRZHBTHRECA A=A LIRERALNITEIN TR,

B4 DER LD, LEOEWERFLIPBSTHIRBIVTNROAFRBEERICEETS LT
RTHD. ERPD, EFEEIIFRL ROEEAHTIHBOZBELEZ O, X FLVALRGER
BEOEMTICHT A BEREZBELICOVTIRRABINNRLTHo7z. FOAEBEDOKMEL K
RH) - BENOICEMTHDOWEER [ A7V /) —AMembranome)] ZEBELTWAS. [AV
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TV /—u] #FBRE LE—EOHEIZ
LV, 7ing F—vZADRLRSAIEA
BOENIR->TERDOT, ZITRED
AT,
() AEREETIET I vf FEBLIEE
BEESEEZERL, BEOCHLBEEEZN
L2/l )
{5 1% ¥ 35 7 (Reactive Oxygen Species;
ROS)MBEKKEIIERATH L, V/BE
REVEBbah, BEREENRIZ/a
AA BEEERTDHZENTIoTE.
SHICZDRALET InA FlEF U HLESHEEERAL, S6R25EDOBELLEm
T BT ENALNRoTE. EBIT, ()& HEET H0, ROSERAERVPERA A ThdHE
BlE, &RA A LEEERKT S L THILBELZMHITS.
(i) AEEX ABPRTF Fp L LMEEM L T REREELBRLEE 27T
ROS RERTHIERBA A (A, K2 )T ABICRENIL, BMLEBERBBELFET A TF
FI&BREEEEAR/ICu 2 EYEERT S, FFIZ, F—s3I R L-DOPA(N—F v Y VIRTAIEREEIC
bRoTWD), ALVATu—LVOR(EEMET 50T, £EEECET2REERE L OBEYE
bEIFONS.
(i) F— "I 2L TT I oA FEETR(LETS
AD DRERRE SN TWET IaA FRHEZIER S L7 8 ABOHEERFILICHEIBEIZX
HLBZLNTVWS. F—=RNI VRO CEBE F—RI 37 InA FEAELT DI L3505
ofc. Fie, EEROBNO/BER, BILF—1I0FRT7 2 oA FAELEANE . L=
> T, AB/Cu DABZHELRL LT, BEDT IS FERICKHT I HEERICEELTWAT
BEME 2RI LTV B () & BEE).
—EDFERITAEWVICHELAE>TEY, AD OFRENRERITAFEICHTIBILRA FLATHS
H, TLT, AP LAaRHrRBEE LT WAREMEEELZ BNICHEETET 572 DICEBERE
ZHHELTWAHARELZTRL TS, Blh, ABIITERDHE X b TV /= negative 2B EIZ 1T T
B, EFEOBEREZRER LN TIED0OFEICRST « 7 hEE 2 HEH o HLRRLT
W5, LEFEEOFIE, Membranome 725 TIIDHR TH Y, AEEIZZZ, AD BEDFAFTIZ A
BEENTWAEEZRBLTNS.
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RIERRFERFER ERTEMAER LFETFEER
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Design and Development of Liposome-Based Catalysis
for Anti-Oxidative One-Pot Reaction ~LIPOzyme~

Hiroshi Umakoshi, Kengo Morimoto, Toshinori Shimanouchi, Ryoichi Kuboi*
Div. of Chemical Engineering, Grad. Sch. of Engineering Science, Osaka University
1-3 Machikaneyama-cho, Toyonaka, Osaka 560-8531, Japan
kuboi@cheng.es.osaka-u.ac.jp

LIPOzyme which can induce the superoxide dismutase (SOD) and catalase (CAT)-like activities was developed
by using the liposome modified with functional ligand, Mn(lI)-trihexadecanoyl-porphyrin for the one-pot
elimination of reactive oxygen species on the membrane surface. It was found that both activities of SOD and
CAT were dependent on the membrane property of liposome surface and clustering state of the ligands on the
membrane surface. The reaction yield of the one-pot reaction which can convert the superoxide to water and

oxygen by way of hydrogen peroxide was finally compared with that of natural enzymes.

ARENRREICR T A EEBREROS)ZELEILHEET AT, A—"—FFL F7=F(0)
PER L BBLKFICOMET D Superoxide Dismutase(SOD)72 & TMTBERLKTE 2K & R ICH AR
F % Catalase(CAT) BN SETH 5. TNET, Mn()-RNV 7 1 Y UEEFEES YR Y — DEHT
BT & TSODMEMEZRH TE 2ENHE SN TS V. FBFFIX Membrane Stress Biotechnology
DEAN DL BEIGEE - SR DH ROS LIPOzyme Z R HBERTAIHFELZANLETH . U RY—
ABEPIZ SOD/CAT DIEEFLERZER/Y H 2 FEEEZERL, X SOD/CAT HRIEHEDOHIHE 22
BT A VT V2 one-pot BUSH(Fig 1) DHESEE BT . 41T SOD FEEDREBIT OV TRE L%
RE2HLTHENT 5. _

EIEBEORESBE K @ Mn-H(3)PyP D ik (b) SOD/CAT ;5 {¢(St=E)

12, Mn-H(3)PyP &8 Y Y — A Oy~ H;0, H,0+ 0,
iZ B i 3 SOD &
(PICse=-logICss, ICso;" Oy % 50%

BET HIRE), CAT FEEZ R e
¥ 3 SEV « “ M Catalase | ¢

breTene Eﬁﬁfﬂi?ﬁ‘ A o . (Peroxidase) |

FREND4ODNRTFA—F— Liposome”™ :

EMEME LTRL, SODIEED o ) simek One-Pot SRS % 3 5 LIPOZyme(EA )
BT ST S\ CIE L7~
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§379
5,10,15,20-tetrakis(1-hexadecyl-pyridinium-4-y1)-21H,23H-porphyrin(THPyP)Z bromo-hexadecane % i & &,

TARNEZEALR. I T L58CE D HGPYP ZEIRL, v H UV EORMIC L Y &BeEE L L.
% D Y g E 1,2-distearoyl-sn-glycero-3-phosphocholine(DSPC) , 1,2-dipalmitoyl-sn-glycero-3-
phosphocholine(DPPC) , 1,2-dimyristoyl-sn-glycero-3-phosphocholine(DMPC) , 1,2-dilauloyl-s»-glycero-3-
phosphocholine(DLPC)IiZ Y 7> K(Mn-HR)PYP)ZEM L 7= ) RY —b%, HH - BAEER X extrusion
HBIZ X R 100nm WCHRBE L7, BEFREIE(1/Pppr) 3 & U Mn-H(3)PyP 73 F DEBNIKE(1/Prnnoipyp)id
Eh £h 1,6-diphenyl-1,3,5-hexatriene(DPH), Mn-HQ3)PyP DX oBERIC IV FM L=, T 7=,
Mn-H(3)PyP BA3RDMA ZAMECD)FTHR T M)l X > T L, IBEEFTOY Vv FaFo%k
FHEZEEM L 7=, SAEFRICET S Mn-HG)PyP DRTEMBIX, FVT7 4 ) ORIRARY bV EEE
B L DBMRICESWTHE L7, SOD &ML, xanthine / xanthine oxidase RIZ K ¥ BEZET 0,1
LB —H—GFNBOEZELEERDOHEERICL Y BIE L. CAT &Y, BBLKRICLDZ2AZ/
—VOBLRIS(R VAT VT & RERBRISWCESWTRIZE L.

l%%&xv%ﬁ)
et ke MEBERENRRERD VR Y —b%AWVTHER

ﬁﬁ%ﬁ@iﬁ L7=. DPH 3 X U8 Mn-H(3)PyP %7"n —TaFE LS, HEBREMEVERTE
WRBMEZ R L7, EEM D, HIREQSCT)ITIWT DLPC i2#k 18, DMPC iXiE4&+ DSPC, DPPC
RIANVBTHIENREINTEY, LEOMARL—HLTWA. 42, DPH & RO IENEE
Shi=%» 56, Mn-HQ3)PyP B AEDEBMIIEHEEREOREIZHR FBEZIT2ENTRIN.

2. BAZ 4V VOBBEMBLRLRICESEHOTEME 4 >OEER TOBFERE)IRIZF—ETH
D, BESGREFMTOREMBICKREDBWIRON Mo, THXINVRAFIIFTIVITFT4—%H
ORFLOMEMERICLY, FENRZAZGEERRTILENMLATWS., EROBERIZLY,
BEHETIII A FoFLEEREL ORWEEEABRLLNT, Mn-HB)PyP DERANTD T & A
REBNRIEASRIR S To. M/ NAE TIIB L DE\WEEERIC X o T, Mn-HG3)PyP 4 F 3Bt~
ﬁwﬁﬁﬁ%%orﬁﬁbfwécamﬁ%ént.

. SOD/CAT &l FEEOREBBIEENREV (T,<25C)EA T SOD fEHEiX#Em U I BEBIEE
75=EL\BBE(T,.,>25°C)*611¥%¢§7)=1&T THENDM-T. CAT FEEDHEE, DMPC UV RY — AR
WTRKEZRTERD» .

U EnFERIZL Y, SOD FEHIIESAEFRIZISIT 5 Mn-HQG)PyP DRTEME & BhEMEIT <, B
FEMEB L RY H > FLFOBENTOERRELARVEDY 852 Z LRI, BEFiEL2E
YicHEL, VA FOESREZEDICHIETSHFIZEL Y SOD/CAT AiEELHIHTE S Z A8
REN, UEDMRICMZ, CAT BHEOREBREFHLOEGELERDZLIZLY, HLROS KiEL
A L7z onepot RIGREZWE L. 4%, BERAAKEROMEFEREZB LT AEFKEI AT v
7 B DR~ L B TE S LHIFEND.

(1) H. Nagami et al., Biochem. Eng. J., 21, 221 (2004), (2) H. Nagami et al., J. Biosci. Bioeng, 99, 423
(2005), (3) N. Yoshimoto et al., J. Biosci. Bioeng., 100, 455 (2005), (4) R. Kuboi and H.Umakoshi, Solv. Extr
Res. Dev., Jpn, 13, 9 (2006)
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Dimesitylammonium Pentafluorobenzenesulfonate (1) 1g 9,800/ [D3293]

R F
+umd 5P
NH2 O—ﬁ F
e}
2 F F

i CH3(CHa)4 1 (1 mol%) t1? (CH2)4CHa
CHsOCH,—C—OH + OH > CH30CH—C—0—_
CH3(0H2)4 heptane, 80 °C, 4 h (CH2)4CH3
Y.95%

HE, ARSE, B8VWITFPU—IFPIVEFREORYI I ILAONYEY XUk VE(pKa = 11.07,
EEMB) D SERENDIZVEZOLEID, RKESRECEUCERTHACEERHUE L. 128
WBIHKRERIGIE, BIETDKICRGDEEETND T EEL, EEILBOAILRVEE7ZILI—ILh SHIE
THDIRTIVENERLBDTENTERT, TNE, PYEZULAFFY, AOU9—F-FUHHDE
BEICIDIEKHMRICERTDIDOEMASNTVET . Fit, 1ZHVDHERR, EREULZILI—=ILYA
MUE, BICFRELZIVI—IVICHERTEET, AREOBVIRFIMEEEVWIET,

K. Ishihara, S. Nakagawa, A. Sakakura, J. Am. Chem. Soc., 2005, 127, 4168.; A. Sakakura, S. Nakagawa, K. Ishihara, Tetrahedron, 2006, 62, 422.

2-Methyl-6-nitrobenzoic Anhydride (MNBA) (2)
25q 48,000/ 5g 13,7007 1g 5,300 [M1439]

NO, O O NO;
Me Me
MNBA 2 (1.3 eq.)

OH DMAP (6.0 eq.), toluene, W OTBDP
rt, 13 h (Y. 84%) H )

or
DMAPO (0.1 eq.), ELN (6.0 eq.), "
CHzClg, r.t., 13 h (Y. 90%) Octalactin A

(o]
BnOy., o)

oH 0Bn O

—_—

EE, B, EEURET, HARSEMNBAQ)ZAVSTEICELD, FEFYUBOAILRIEET
W3=b, PEVDS, BBTHIATIL, PIFHNRBRLBSNDITEERELTVET. iz, 258H
WBSFERFFARIERBICBRATNTVEY. HAE, B/ IFUTHSEBENILA950F
VROFERERICBIDS T bVBEBEICHREINTVFETD

23, MOBLOBEZEHET, 2ZALIRKBEERLEBEEN DENRTENYHESNET. 0
e, BLOMARII—THRAYESUICEDEE LEVOERICFIRALTLET,

HO,

Tubelactomicin A Floresolide B (+)-Antimycin Azy, Ring-expanded bryostatin analogue
Tatsuta Group (2006) 2 Nicolaou Group (2006) ¥ Wu Group (2006) ¥ Trost Group (2007) &

1) I. Shiina, M. Hashizume, Y. Yamai, H. Oshiumi, T. Shimazaki, Y. Takasuna, R. Ibuka, Chem. Eur. J., 2005, 11, 6601; 2) S. Hosokawa, M. Seki,
H. Fukuda, K. Tatsuta, Tetrahedron Lett., 2006, 47, 2439; 3) K. C. Nicoloou, H. Xu., Chem. Commun., 2006, 600; 4) Y. Wu, Y.-Q. Yong, J. Org.

g g
Chem., 2006, 71, 4296; 5] B. M. Trost, H. Yang, O. R. Thiel, A. J. Frontier, C. S. Brindle, J. Am. Chem. Soc., 2007, 129, 2206; &) I. Shiina,
Chem. Rev., 2007, 107, 239.
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