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Day 1 (July 31)

I-1

-

,. sample solution
Crystalline Sponge Method: W’**}‘
X-ray Structure Determination without Crystallization v guesvsaakihg
Makoto Fujita &_l.’
School of Engineering, The University of Tokyo crystalline sponge ~ sample for X-ray analysis

I-2
The Art of Process Chemistry
Nobuyoshi Yasuda* s 7 |
5L
Department of Chemistry, Merck Research Labs, = g :
Br

PO Box 2000, Rahway, NJ 07065, USA New Class of Phase Transfer Catalyst

I-3

Construction of Carbon Skeletons Catalyzed by Transition Metals C - c bond formation using

Not Using Phosphine Ligands Co, Ni, Cu, Rh and
Nobuaki Kambe* o == -

RN \/N_CD
Department of Applied Chemistry, Graduate School of Engineering, Osaka University .

I

I-4

Application of Chemical Engineering in Pharma Industry - Sustainable & Growth Enabling

Bangarubabu Rongali, GVK Biosciences Private Limited.

The pharmaceutical industry, in particular active ingredient manufacturing has wide range of chemical engineering
applications during scale-up. The chemical engineering inputs in understanding reaction kinetics and the parameters
influencing reaction conversion gives good insights to the scientist during process development. First time right scale-up
plays critical role not only in the sustenance of industry, but also it can be growth enabling factor.

I-5

5
-
Development of Acid-Base Combined Catalysts Directed towards ‘:O'
. ‘_
Process Chemistry . 2
. . ._.."
Kazuaki Ishihara* s

Graduate School of Engineering, Nagoya University

; :

Courter cason o1 18




1P-01 I

Department of Frontier Materials, Graduate School of Engineering,

=0 . . . . . R Br
Regio-, and stereoselective icdobromination of ynamides e (CH1 )MS-B 0 Nsl SM ; — :
i - -2-i ides. ; 3)3S1Br ' N-EWG
for synthesis of (E)-1-bromo-2-icdoenamides R—=—N - - R’
Masataka Ide*, Yuta Yauchi, Tetsuo Iwasawa R’ toluene ~rt,1h
as e*, Yuta Yauc! uo -78°C, 5 min up fo 51)5_;{: o
Ryukoku University >99:1
1P-02 |
° . e . R |.!
Direct Enantioselective Three-Component Alkynylation iﬂm\#‘f" - .
Accompanied by the Dehydration in Water i B »@Ma
R —» Hydrophobic tuning|
Yoshichika Hara*, Mutsuyo Ohara, Shuichi Nakamura R B Qj\\
Mo CH,CH,Ph

H. H0
Nagoya Institute of Technology moro M UNG L cotokdal csparsion
Thres-component reaction in water using tunable chiral

1P-03 \

Catalyzed by Amphiphilic Dendritic Gold(T) Complexes

Ken-ichi Fujita,*' Junichi Sato, Kensuke Inoue,’ Teruhisa Tsuchimoto,?

Aqueous Media Carboxylative Cyclization of Propargylic Amines

X-N,=\N-X

Y

':::';(1 mol%)
CO, (0.1 MPa)

4 ——

"y

Hiroyuki Yasuda'? T AN-R? Yy O N~ge
;National Institute of Advanced Industrial Science and Technology (AIST) O(CHzC':le)scHs \ror
Graduate School of Science and Engineering, Ibaraki University X:
3School of Science and Technology, Meiji University O(CHzCH,0)5CH3
1P-04 I
Automated Cooling Crystallization of Paracetamol Using
the ‘Calibration-Free’ Direct Supersaturation Control Method
Hiroki Takai*, Jon Goode, Ian Haley
AutoChem Team, Mettler Toledo
Solubxiy curve ond MSTW (Mekosioble Zone With)
1P-05 |
Regioselective Trifluoromethylation of N-Heteroaromatic Compounds
Using Electrophilic Activation by Borane A MesSICFs )
Haruka Ida*, Tomoaki Nishida', Yoichiro Kuninobu'?, Motomu Kanai'? e, Al@sd M98 _ ¢ Q
6\9 ethyl acetate 3~ “N" “CF,
! Graduate School of Pharmaceutical Sciences, The University of Tokyo BFCF3

2 Japan Science and Technology Agency (JST), ERATO, Kanai Life Science Catalysis Project




1P-06 |

Intramolecular Hydroalkoxylation of Unactivated Alkenes

Induced by Oxidative Activation of PhSiH, C\ Phine at) _ fj/l
Shoji Fujita*, Masanori Abe, Masatoshi Shibuya, Yoshihiko Yamamoto R X CHCl, t, Air(open) R

Graduate School of Pharmaceutical Sciences, Nagoya University.

1P-07 .

Investigating the Reactivities of PhSiH d PhSiH3/NIS PhSiHy/|
vestigating the Reactivities o 3/1; an 3/N « /2, A /k/\/\l

Masatoshi Shibuya*, Masanori Abe, Shoji Fujita, Yoshihiko Yamamoto

Graduate School of Pharmaceutical Sciences, Nagoya University. th‘ J\/\/\o
Ar H

X=Hort
1P-08 |

Practical Oxidation Reaction of Alcohols with Sedium Hypochlorite Pentahydrate (NaClO-5H,0) Crystals

NaOCl-5H,0 (solid)
Tomohide Okada*, Tomotake Asawa, Yukihiro Sugiyama, OH BugNHSO; (cat.) o

Masayuki Kirihara, Toshiaki Iwai, Yoshikazu Kimura '/’\Rz TEMPO -Me-AZADO R')J\Rz

Nippon Light Metal Co., Ltd., Shizuoka Institute of Sci. & Tec., >(j< @\

ITharanikkei Chemical Ind. Co., Ltd.

1P-09 |

0, (o]
Selectivity Control Using Flow Microreactors. }—@—( + PhLI

H Ph
Reactions of Organolithiums with Polyfunctional Electrophiles
Aiichiro Nagaki, Satoshi Ishiuchi*, Keita Imai, Jun-ichi Yoshida microreactor  HO 0
Graduate School of Engineering, Kyoto University -40°C Ph Ph

1P-10 |
microreactor

Generation and Reactions of Benzyl Lithiums LiNap
Using Flow Microreactor Systems Ph" X Ph” > Li
Aiichiro Nagaki, Yuta Tsuchihashi*, Suguru Haraki, Jun-ichi Yoshida REFH ~
Graduate School of Engineering, Kyoto University ; Ph E




1P-11 \

Optical Kinetic Resolution of Aminoalcohols Hy-C0Ph
L. U as (R)-CPA (0.5 mol%) OH
through Intermolecular Acetalization
{ 7 (0equi) R!
Catalyzed by Chiral Brensted Acid +
ACOEt, MS 4A con
2

Takuto Yamanaka*, Azusa Kondoh, Masahiro Terada
Graduate School of Science, Tohoku University

( Kinetic Resolution ) |\

1P-12 |

Process development of Vascular Adhesion Protein-1 inhibitor AS2500149-FMA
*
Takao Hashimoto*, Souichirou Kawazoe, Shun Hirasawa, cl (\N/LN OH

Furutera Tetsuo, Minoru Okada N\) 0.5 OH
Process Chemistry Labs., Astellas Pharma Inc. HO o

HO
1P-13 '

Chiral Phosphoric Acid Catalyzed Asymmetric Transfer CC ol
0,20

Hydrogenation of 1,5-Benzodiazepine Derivatives O@ o on

. . . A"
Using Benzothiazoline As a Hydrogen Donor Ne™ rmopeote e B
Kosaku Horiguchi*, Kodai Saito, Takahiko Akiyama ©:N:§~ H o QH}M
Department of Chemistry, Faculty of Science, Gakushuin University. %{Q

1P-14 |
Development of Asymmetric Mannich-Type Reaction 1) (j\é" COtBu
with N-Boc-Protected Aminals under Phase Transfer Conditions Hljl\' K00 Pg'c'ifgm%) HN -BO°

. . .. -Boc  toluens or TBME, rit. s COX-Bu
* R N R

Ryohei Kobayashi*, Taichi Kano, Keiji Maruoka Lo 2) ACOEL OBMHC, it Y,
Graduate School of Science, Kyoto University High enantioselectivity

R = alkynyl, alkenyl, alkyl, aryl  High diastereoselectivity

1P-15 |

Development of Practical Aerobic Oxidation Process with Micro and Nanobubble-Based Strategy
OH O

K

Katsuyuki Inazawa*, Takuya Tsuboi, Tetsuo Narumi, 1
RV “RZ R!
NS

4
re RISz RIS R?
Naoharu Watanabe, Nobuyuki Mase N A

. . . Aerobic Oxidation with Micro and
Department of Applied Chemistry and Biochemical Engineering, Nanobubble-Based Strategy
V2

Shizuoka University _O_Rz R _@_R, R™NHy RISNR!




1P-16 |

Organocatalytic Polymer Synthesis in Supercritical Carbon Dioxide: Metal-, Organic Solvent-,

and Residual Monomer-Free Polylactide ommmw

Shoi . . , \)Lo m%mz.,.,
oji Yamamoto*, Tetsuo Narumi, Naoharu Watanabe, Nobuyuki Mase b Y\o

10MPO Sh

Department of Applied Chemistry and Biochemical Engineering, Conv, 2 >95%

Mw o 33000, PO1: 1.18
Shizuoka University

windr a5
1P-17 |

In-situ Analytical of Crystal Process on Evaluation of Particle Size
in Mie Scattering Theory

Fumiaki Sato*, Aiko Hayauchi, Daisuke Sasakura
Malvern Instruments A division of Spectris Co., Ltd.

1P-18 |

Asymmetric synthesis of optically active N,S-acetals

having a quaternary carbon center
Shun Takahashi*, Shuichi Nakamura

Graduate School of Engineering, Nagoya Institute of Technology

1P-19 |

In-situ monitoring of crystallization of API using PAT and chemometrics
Tomoya Karasawa*, Tomoaki Kondo, Atsushi Ueno
Process Chemistry Research & Development Laboratories,

Dainippon Sumitomo Pharma Co., Ltd.

1P-20 |

Feasibility Classification of Study of The Crystal Particle of Pharmaceutical Drugs
by Latest Precise Particle Analysis Technics

Shape ? o

--------

Aiko Hayauchi *, Fumiaki Sato, Daisuke Sasakura A
Malvern Instruments A division of Spectris Co., Ltd.

Stastical Particle Imaging AnaIyS|




1P-21 |

A Catalytic Synthetic Approach to Efavirenz ™y
L“Ar
through Enantioselective Trifluoromethylation 3]*’ %,,, />
Yoshimasa Yasuda*, Satoshi Okusu, Hiroyuki Kawai, Yutaka Sugita, crshm ¢, o
T B i3S

Takashi Kitayama, Etsuko Tokunaga, and Norio Shibata W f

Department of Frontier Materials, Graduate School of Engineering, Nagoya Institute of Technology J:».,

. WMM%’

1P-22 l

NG
Synthesis of the Cs(CN),-derived chiral OO PCN
oTes 0 catalyst o otBs X

3 3 - 0 cN .
Lewis acid catalysis Meo)\ + Ph)LH g gy o on ~ NGON Mgz
Junpei Matsuoka*, Takeo Sakai, Yuji Mori LS O ¢ P% fo)—on

c

Faculty of Pharmacy, Meijo University catalyst oN

1P-23 |
Proces Development of MeO-F;,-BIPHEP and the Application to o aies Ph

. . R w '4)2.‘2
Synthesis of Tolterodine Tartrate mo —— mo
Toshihide Takemoto*!, Toshihisa Yasuda!, Taito Hatakeyama', Kouichi Tanaka', >99% oo
Masahito Watanabe', Kunihiko Tsutumi’, Toshinobu Korenaga® _—. J\ Ho‘cl
)\ HO,C” VOH
IKanto Chemical Co., Inc. 2 Iwate University O erodine Tartrato
40% yletd for 4 staps
Y

1P-24
Development of effective arene hydrogenation under heterogeneously catalyzed flow conditions
Tomohiro Hattori*, Takashi Ida, Yoshinari Sawama, 10% RWC or 10% Ru/C

Xy Hz(1-50 ba
Yasunari Monguchi, Hironao Sajiki R-@ 2 ( n » R
F One-Pass

Gifu Pharmaceutical University in -PrOH FLOW

1P-25 |
Practical Method for Quantitative Analysis of Proteins Using protein sotution A protein solution B
Isotope-labeled Small Organic Compounds and Mass Spectrometry JAY JAY
Satomi Niwayama,'* Masoud Zabet-Moghaddam,' Sadamu Kurono,™ x /
Hanjoung Cho,' Aarif Shaikh, ' Lauren Jones,' Tomoko Kawamura,' Emi E’ﬁﬁ%ﬁ:‘ed ncsophores ;ﬁswrﬁ%ﬁ

1

Yatagai digestion of proteins
1. Texas Tech University, U.S.A. 2. Osaka University, Japan
3. Wako Pure Chemical Industries, Ltd., Japan Gorvatzod poputos by mass specsslry




1P-26 l

Enantioselective Organocatalyzed Domino Process Based on R'OG__
~COR' =
aza-Morita-Baylis-Hillman-type (aza-MBH) Reaction o Acid ATJ T g
. g . . 5 ¢ Rl'H" Base i | = /
Shuichi Hirata*, Shinobu Takizawa, Naohito Inoue, Fernando A. Arteaga, 4/ AT s isge. “CoR
. NX aza-MBH TsN—# COR__ 4.
Yasushi Yoshida, Michitaka Suzuki, Hiroaki Sasai Be domino N}Zf ¥
A TR? process A2 { Mcor'
The Institute of Scientific and Industrial Research (ISIR), Osaka University R?
Development of manufacturing process for fasiglifam A A romnali
. - . . & H NH; Ha, RUCH{(R, R}-'Pr<duphos}{dmn, | HO N2
via asymmetric hydrogenation with trace ruthenium catalyst m ,b = l \CQ 1
OH 15°C, 48h COM
Masatoshi Yamada*, Takahiro Konishi, Masayuki Yamashita, Mitsutaka Goto imren 295 e
Takashi Nihei, Keiichirou Nakaoka, Tetsuhiro Yamamoto, Mitsuhisa Yamano I g DI Y 4+ RPEA

1. toluene/DMSO
2. MeOHH;OMPE vy 725
3. MeOHMH,OIPE >99.5%de

Chemical Development Laboratories, CMC Center, Takeda Pharmaceutical Company Limited

1P-28 1

R R
Asymmetric Epoxidation of Aromatic Olefins Using (R.A) Ha}—éun
= N=

Light-Fluorous Salen Complex CiFs 060 CiFa
Yuya Sugiyama *, Yuki Kobayashi, Sae Inukai, Hiromi Hamamoto,
Takayuki Shioiri, Masato Matsugi e e d PO, o 6 RFD

Ph" Ph CH,CNBTF, i 10min. Ph  Ph
Faculty of Agriculture, Meijo University R =Ph : up to 65%ee (100%yield)

(R-R) =-(CHg)- : up to 62%ee (84%yield)

1P-29

Development of Reusable Nitroxyl Radical Catalysts oso;

Utilizing Ionic Acrylamide Polymers ‘ ><,\J<

Hiromi Hamamoto, Kanasa Isobe*, Riho Kaneiwa, Takayuki Sioiri, Masato Matsugi Lt irsictttied

o
Faculty of Agriculture, Meijo University | S T ofCalabet |

1P-30 |

Sn2 Reaction on Quaternary Carbon Atoms - Direct Preparation of Azides from Aleohols

pNO,DPPA

Kotaro Ishihara*, Takayuki Shioiri, Hiromi Hamamoto, Masato Matsugi
o ® RIOH DBU R3 Ns

Faculty of Agriculture, Meijo University R 5 ; i
R Inversion R' R




1P-31 I

Development of highly sensitive analytical method of aldehydes o R\[(H o o R o

with acetylacetone )i ° ﬁ )XB:U\
300 | ]

Minoru Kakita®, Atsushi Akeo, Kenichi Tagami N N

Analytical Development Reaserch, API Research, Eisai Product Creation E

Systems, Eisai Co., Ltd.

1P-32 '

Efficient Synthesis of Pyrimidine Derivative, CH5132799: Controls of Residual Pd Amount in API
Yosuke Hosoya*, Akira Kawase, Kenji Maeda, Takahiro Ichige, Masatoshi Murakata

Pharmaceutical Technology Div., Chugai Pharmaceutical Co., Ltd. ° . (°)

( J 1) AMB{OR);

L e 4

Sy 2)TMEDA NAoLCys  N“XY Y = % CHy

G%sw, H.NiN' ="A b eu.soan
1P-33 |
Multinuclear Zinc Bisamidinate B Q O B
Catalyzed Asymmetric Addition L* (10 moi%)
(o] MeOH (40 mol%) HO Et Q Q
of Et,Zn to a-Ketoesters A )]\IrorBu EtpZn (200 mol%) _ /Qn/ocau
r
Shotaro Doki*, Masahiro Yamanaka o CHzCly, -35°C &Y” ”\ry
up to >99 %. 86% “Ph
Department of Chemistry, Rikkyo University eer PH" Bn Ph
1P-34 |
Zinc Bisamidinate Catalyzed Enantioselective
L (10 moi%)
Hydrophosphonylation of a-Ketoesters Bﬁ(""‘ ? 2R 10 o) H‘Oxcog‘l; "
U e —— 0 -
Atsushi Ichinose*, Keisuke kaizu, Masahiro Yamanaka HGgr T weezah R R
. . . . Xy WP to 97%, 86% ee w
Department of Chemistry, Rikkyo University e e
O/\ ~ O/\, .

1P-35 l

Development of Chiral Supramolecular Catalysts Based on Two-point Hydrogen Bonding Interaction
Takehito Shishido*, Masahiro Yamanaka, Department of Chemistry, Rikkyo University

o

. X-H- -X .
99 — _ T(\f vy 'H,x@\fx,ﬂ._v .y @xnﬂ- @xﬂ
OO Ay Wy Ly :fv'“ WY




1P-36 |

Development of Ammonium Salt-Accelerated Cleavage

of Unactivated Amide Bonds o NH4l 2 o
(1.0 equiv) H\N/R o L _Nm,
_——
o } R N~
50-70°C s N

upto99% hydrazide

+ r2
Yuhei Shimizu, Megumi Noshita*, Yuri Mukai, Ri’l,l"*gs/R + NH;NH;-H,0
Hiroyuki Morimoto, Takashi Ohshima R® (10 equiv)

Graduate School of Pharmaceutical Sciences, Kyushu University Deacylation

[ 1p37 |

Lanthanum(III) Triflate-Catalyzed Direct Amidation of Esters

Hiroyuki Morimoto*, Risa Fujiwara, Yuhei Shimizu, La(OTf)3 e}

. o ) . o R2 (0.05-5 mol%)
Kazuhiro Morisaki, Takashi Ohshima J]\ + HN- > gt Jl\ N R?
Graduate School of Pharmaceutical Sciences, R'" TOEt R3 n-70°C, 148 h |5{3
Kyushu University 79— >99%

>40 examples

1P-38 |

Development of flow type microwave applicators and their applications to continuous organic synthesis
Saori Yokozawa', Noriyuki Ohneda’, Ken Muramatsu', Hiromichi Odajima’, o —
S - =0
u 80%

COEt

65%
o %)

Masashi Fujita 2", Hiromichi Egami 2, Jun-ichi Sugiyama®, Tadashi Okamoto’,
Takashi Ikawa®, Yoshitaka Hamashima?, Shuji Akai*

-]
E0,C~==—CO €t + © —_—. f
SAIDA FDS INC., “University of Shizuoka, *AIST, *Osaka University Y

1P-39 I

Application of AQARI to the reagents in the Japanese Pharmacopoeia
Takako Suematsu '*, Junko Hosoe?, Naoki Sugimoto?, Toru Miura®, Yuko Yamada®, Masako Hayakawa’, Hiroki
Suzuki®, Takao Katsuhara*, Hiroaki Nishimura®, Yuichi Kikuchi®, Tadatoshi Yamashita®, Yukihiro Goda
! JEOL RESONANCE Inc. *National Institute of Health Science (NIHS),

3 Wako Pure Chemical Industries, Ltd.,' TSUMURA&CO. *TOKIWA PHYTOCHEMICAL CO., LTD.

1P-40 |

Direct asymmetric synthesis of optically active

.P(O)Ph,
N
3-amino y-butenolides having a chiral quaternary ., %%O"IQ}E‘E‘,}E mat®) rohs
mol )

carbon center * EtyN (1.0 equiv.) R NH

N . . A O. THF (0.2M),0°C,24h R! N\
Ryota Yamaji*, Masashi Hayashi, Shuichi Nakamura (=7’° ©zm) >\6Q

] N

Graduate School of Engineering, Nagoya Institute of Technology (20 equiv) picolinamide from CD




1P-41 |

Thermal hazard and chemical kinetics analyses

ArOH z /\'(o-.l. H’

0

on Michael addition of acrylic acid ol?jsmiaﬁon . 0. cH oH
y o
Michiya Fujita"*, Yoshiaki lizuka?, Atsumi Miyake" X+ *4\3’ i ¢
Michael addition
Yokohama National University, 2PHA consulting Co., Ltd. . 0 OH
iversity, ing Co H 4\6, \/\01/
Acrylic acid dimer
1P-42 |
. _ - »* . . [3 3 H2° o
Efficient Synthesis of 3,3,3-Trifluoropropionic Acid Derivatives FJC\)LOH
Toshiaki Okamoto*, Chizuko Okazaki 0
ch o Hyso, e Fe
Kanto Denka Kogyo Co., Ltd. FiG g~ CFs M e &o JE e, - o OR
HNR'R! £

NR'R?

H.0 o)
MeCN Fﬁc\)La

1P-43 |

Highly Efficient Catalysts for Reductive Amination

of Sterically Bulky Ketones

Masahito Watanabe*, Kouichi Tanaka, Kunihiko Murata, Kunihiko Tsutsumi
Central Research Laboratory, KANTO CHEMICAL CO., INC.

(o] Ircat N
J_ + HCONH, ——— )\H’
R” "R" AcOH,MeOH R "R"
SIC = 1,000 60 °C or reflux

Ircat: : {

Ci—tr, Cl=lr,

_/I\NH .../|\N—< N
O~ p—g \
A\

1P-44 I

Synthesis and Properties of N”-Alkylated Porphyrin Derivatives
Containing an Acceptor Linked to N,N'-Bridge Substituent

! Osaka Municipal Technical Research Institute
2 Department of Materials Chemistry, Ryukoku University

Mo
Yuko Takao*', Fukashi Matsumoto", Kazuyuki Moriwaki !, "’;}f
S
Takumi Mizuno !, Toshinobu Ohno !, Jun-ichiro Setsune 2 P~ NN /N
10saka Municipal Technical Research Institute, 2Kobe University Me Ph
1P-45 |
Synthetic Method of Methanofullerenes in an Aqueous
Two-Phase System and Application for Flow Micro 1) -BuNOH
. n-Bu,
Synthesis T oome . ODCBH,0
Toshiyuki Iwai*!, Megumi Hosokawa?, Tetsuo Iwasawa?, A 2) Cep ODCB
Fukashi Mats]umoto', Kazuyuk:I Moriwaki!, Yuko ;I‘akaol, A, hv, 2h
Takatoshi Ito’, Takumi Mizuno®, Toshinobu Ohno Ar: Q m B




1P-46 |

Regioselective Synthesis of [6,6]-Phenyl-C;,-Butyric Acid
Methyl Esters ([70]PCBM) for Bulk-Heterojunction Solar Cell

Takatoshi Ito'*, Keisuke Hayama?, Tetsuo Iwasawa’, Toshiyuki Iwai',
Fukashi Matsumoto', Kazuyuki Moriwaki', Yuko Takao',
Takumi Mizuno', Toshinobu Ohno'

!Osaka Municipal Technical Research Institute
2 Department of Materials Chemistry, Ryukoku University

1P-47 l

Development for highly effective preparation method for aromatic building blocks contains SFS group
Norimichi Saito*, Junichi Chika

Scheme 1. Scheme 2.
- . R
Pharmaceutical.Div., CLSSOR KFICl, . aHF . @\s
Organic Chemistry Research Laboratory, or Yield 70~50% F,Cl Yield 60-50% Fs
Ube Industries, Ltd. LOW ReM, Mo, F, C1, Br
1P-48 l
Stereoselective Synthesis of 1,3-Diamines by a Domino Reaction or o \N j Heicly rs\NH"\N)‘
. R e
an Imino Ene-type Reaction of Enamines R™H H\, Domino reaction "/\2(_&_;
Masaharu Sugiura*, Takeru Kashiwagi, Mai Ito, Shunsuke Kotani, L . M
HE Ts. v
Makoto Nakajima Ty Y
Imino e:a-iype R/Tl\- NaBH,CN R )
Graduate School of Pharmaceutical Sciences, Kumamoto University et 1 2ontedam
1P-49 |
New N-F type fluorination reagent
Development of a water-soluble N-F type fluorination reagent N S‘S’/f N?\‘s'? e
o
Kazunobu Fukushi*, Tomohiro Kamo, Satoru Suzuki, F
o Me-NFS!
Etsuko Tokunaga, Norio Shibata (N-Fluorobish(dmethansulfonyl)imide)
=191
Graduate School of Engineering, Nagoya Institute of Technology. soluble in water

1P-50 |

Ozonolysis from laboratory to ton scale cGMP production in continuous flows
Dominique M. Roberge*, Michiya Hayakawa, Daisuke Tanaka Lo n z a
Lonza Custom Manufacturing / Development, Lonza AG / Lonza Japan Ltd

Ozonolysis is more sustainable and cost effective for the oxidative treatment of organic unsaturated compounds than
other oxidation technologies. Lonza has developed a novel approach that combines Microreactors, a bench-scale reactor,
and a large scale production reactor to successful large scale manufacturing.




Day 2 [August 1)

I1-6

New Reactions, New Materials, and New Functions based on
Integration of Theoretical Calculation and Elements Chemistry
Masnobu Uchiyama*

Grad. School of Pharmaceutical Sciences, The University of Tokyo/ RIKEN

I-7

Triazole construction Challenges for short-term
Chiral  development at earlystage

Contribution and Effort of API Research to Control - Rapid discovery of a scalable
synthetic route

Accelarating Drug Development HaCO. N - Quality control strategy based
P ﬁ on prooess understanding

Akio Kayano
Heck or Suzuki
Kashima Chemical Research, API Research, Eisai Co., Ltd. HsC coupling

I-8

The Recent Trend of Formulation Research and Development
towards Accelerated Development of New Medicines

Yasuhiro Matsui
Formulation Research & Development Laboratories .
Technology Research Development , Dainippon Sumitomo Pharma Co., Ltd. S E-iER " aREEn

I-9

Safety Risk Assessment of New Chemical Entities for Scale-up in accordance with Development Stage
Ryoki Orii*
Environmental Safety Research & Administration, Process Chemistry Labs., Astellas Pharma Inc.

1-10 |

Some messages from a standpoint of medicinal chemist o o
Osamu Uchikawa* HNJ\ NH'u\/
Medicinal Chemistry Research Laboratories, CH30 \ = o
Pharmaceutical Research Division, N

H

Takeda Pharmaceutical Company, Ltd. Melatonin Ramelteon (Rozerem)




I-11 |

Lessons from Total Synthesis of Hybrid Natural Products
Keisuke Suzuki*
Department of Chemistry, Tokyo Institute of Technology




2P-01

Protection
Unique Protecting Group for Hydroxy Group: Protecting Group
Stable under Severe Conditions and Labile under Mild Conditions 0=+=N-S0, "
Shino Manabe*, Yukishige Ito roH —t—

pyridine:MeOH
RIKEN 7:3
deprotection

2P-02 l

Highly Chemoselective Hydrogenation Method Using A Novel Palladium Catalyst

Hiroyoshi Esaki'*, Tomohiro HattoriZ, Aya Tsubone?, Satoko Mibayashi’,
Takao Sakata®, Yoshinari Sawama®, Yasunari Monguchi?,
Hidehiro Yasuda®, Kazuto Nosaka’, Hironao Sajiki?

CO,Bn O-Bn CN it CO,Bn O-Bn CN
'Department of Chemistry, Hyogo College of Medicine Ar-COR N-Cbz Ar-COR N-Cbz
*Laboratory of Organic Chemistry, Gifu Pharmaceutical University aromatic O-TBS aromatic O-TBS

*Research Centre for Ultra-High Voltage Electron Microscopy, Osaka University

2P-03 ,

Ts
Regio-, and stereoselective hydrohalogenation of ynamides __ N,Ts M (CH3)sSiX — H,0 N=Ph
=N ————»
; i ; ] CPME rt, 50 mi
in terminal alkynes and 1,3-diynes. LN °C, 10 min me &
. . ; Phy .
Masataka Ide*, Kazuhiro Ohashi, Tetsuo Iwasawa 1)1 M (CH3),SiX N T=
Ts, Ph  -78°C, 10 min XM
ooy =—=—N fonl =
Ryukoku University thN Ts 2) Hz0, t, 30 min X
75" M ph

2P-04

Improving the Understanding and Control of Polymer Synthesis
Using Real-Time In Situ FTIR
Yuki Hara*, Jennifer Andrews, Laurent Zoppi

AutoChem Team, Mettler-Toledo

2P-05 |

One-Pot C-Heteroatom Bond Formation of .
Wohl-Ziegler Nucleophile

Methylarenes at Benzylic Position . _@,CHa Bromination Base R@/\NU
! 90 °C

Hiroyuki Shimojo*, Katsuhiko Moriyama, Hideo Togo
Nu-H = PhCO,H, Me,NH, p-thiocresol etc.
Graduate School of Science, Chiba Univ.




2P-06 l

One-pot Synthesis of Benzofurans from Nor " Aral*TfO", NaH o _
Oxi N . | p _CHiCN.0°Cto60"C /@;/?—@
ximes using Diaryl Iodonium Salts < @)\/ 2) HCI, 60 °C FG ( X
Kotaro Miyagi*, Katsuhikko Moriyama, Hideo Togo # 28 examples
up to 95% yield

Chiba University Graduate School of Science.

2P-07 |

Development and application of phosphine ligands for catalyst

- +BY /\)\
\
Kenta Suzuki*, Naoki Fujisawa, Nobuhiro Ito, Yoshihiro Tahara, Nobumichi Kumamoto ,PM :P #
t-Bu t-Bu
Hokko Chemical Industry, Co., Ltd. ®
Crophos® m-Crophos
2P-08 |
HBr
. (HO
One-pot Transformation of Methylarenes into Aromatic nitriles iy CH.Br
with Inorganic Metal-Free Reagents # AorWhw 7
Rz -Br, -COEL, -NO,,
Yusuke Kawagoe*, Katsuhiko Moriyama, Hideo Togo P By oMo ete. CN
. . .. MeCN, 60 °C Rgza oxamples
Graduate School of Science, Chiba University up 10 9% yield

2P-09 |

Examination of bromination by 1,3-dibromo-5,5-dimethylhydantoin(DBDMH) of a multi-substituted arene

ON.

Tomoko Kanada*, Shigeki Mori, Hiroyuki Tani, Hidemitsu Uno, Roagemt ”\(Bf’“‘j *“jo/”"' *\0::?
Br

Akihiro Fukuta, Kouji Ezaki

T
NH; 0N Nity Hy O, . e,
Faculty of Science and Integrated Center for Sciences, e ¢ B,IIB, * * 8

Ehime University, and Research Laboratory, Manac Inc.

2P-10 |

Identification and Control of the Impurities Derived from the Radical Initiater in the Manufacturing Process

of the New Phosphate-Binding Polymer TRK-390

Masanori Murakami*, Takami Kanno, N 2HCI M. 08
Pharmaceutical Research Laboratories, Chemistry Research Laboratory, ( &N . ><(n . hoghk @
N N
H N

Toray Industries, Inc.
Atsushi Inoue, Kazuharu Suyama
CMC Planning Dept., Toray Industries, Inc.




2P-11 \

Practical Oxidation Reaction of Organosulfur Compounds with Sodium Hypochlorite
Pentahydrate (NaClO-5H,0) Crystals

Tharanikkei Chemical Ind. Co., Ltd.

0o 0
Masayuki Kirihara*, Hiroaki Matsumuro, Toshiaki Iwai, s R NaCilO-5H,0 \\s//
- s o . R“°~g~ " or R-SH S
Kento Yamazaki, Saori Kitagawa, Tomohide Okada, Tomotake Asawa, AcOH, rt. o R Cl
Yukihiro Sugiyama, Yoshikazu Kimura _S. NaClO-5H,0
. ) ) ) ) R™ "R "CHON-H,0,rt =~ _.S.._,
Shizuoka Institute of Sci. & Tec., Nippon Light Metal Co., Ltd., L

2P-12 |

Asymmetric Transfer Hydrogenation of Ketimines by Indoline as Hydrogen Donor
A

N

|

A~

cat.

Hiromitsu Miyashita*, Kodai Saito, Takahiko Akiyama

Department of Chemistry, Faculty of Science, Gakushuin University

2P-13 I

RS

Process Understanding by using LC-MS and DOSY Al f' b
: f : Umpurity
Atsushi Akao,* Yumi Asai and Masaharu Gotoda L o, I -
Structural Analysis Group, L S | M Wl
Analytical Research Laboratories, Eisai Product Creation Systems i
2P-14 |
A
IS
Rate study of the photolysis of vitamin B2 [
with presence of co-cactors ( Chemicals, pH, Temperature) § |Electrolytesaddition 'm_,
Photolysis inhibited ' Fhotatysls tah et
Hiroki Sato*, Kei Tao, Masanao Imai 3:% _Polymer addition o .
_; Photolysis mhm:edg‘ Phoselyehs subsaced
Graduate School of Bioresource Science , Nihon University : Aauanirns
Imradiztion period

2P-15 I

Catalysis Group, Sagami Chemical Research Institute

- Pd catalyst £~ CH20H
i RR, A £y
Pd-Catalyzed Hydroxymethylation of Arylboron Compounds X X
. . TON: up to 1380
Using Formalin TOF: up to 11.5 min-?
Tetsuya Yamamoto*, Azamat Zhumagazin, Takuma Furusawa, Tetsu Yamakawa B = B(OH),, Bpin
X=CH,N

R = Ph, NO,, OMe, etc.




2P-16 I

Development of Synthesis Process of Acetal Derivatives with High Atom Economy

Based on Catalytic Hydrothiolation @‘ AR
2
Taichi, Tamai*, Akiya, Ogawa SR? R0 R o SR

. . . R'0 R Pd(OAc); (5 mol%) RPSH Pd(OAC)> (5 moi%) @’
Graduate School of Engineering, Osaka Prefecture University

2P-17 |

Synthesis of N-fused Indole Core with the Unique Reactivity of Cp*Co-Catalyst
Hideya Ikemoto'*, Tatsuhiko Yoshino', Ken Sakata>*, Shigeki Matsunaga?, Motomu Kanai'
'Graduate School of Pharmaceutical Sciences, The

RY fcpcollcat.; 58-89%
m“ P (o oxam LS) MR
University of Tokyo, 2Hoshi University, ’ACT-C-IST N o+ — N 1
O NRe me  (CPRNcativacel e

2P-18 I

o NaN, ')N\
EtO), NH
Generation of alkylidenecarbene from cyanophosphate A)l\ "-‘c"' (€% 0 ‘-:" 5:7':;51 :53:“
: Conversion of ketons into alkynes

N-N
i\
Masahiro Numata*, Hiroki Yoneyama, Yosihide Usami, Sinya Harusawa  _-HNs Nl]l:\N -2, (j\) —— A—=—R
Ar
Osaka University of Pharmaceutical Sciences. R

2P-19 i

Adsorption purification process of peptide drug using synthetic adsorbents
Kouji Nishimura*, Tadashi Adachi

Nippon Rensui Co. Mitsubishi Chemical Corporation

2P-20 i

Effect of Substituent on Nitrogen of Indole Ring for Halogenation
Reaction of Dimethyl Indole Dicarboxylate

CO,Me Phi(OAc), N CO,Me
LiBr N
. A C e ] . . | B . Br |
Tomohiro Maegawa'*, Yukari Hirata', Emi Fujita', Noriko Makino', @;[ COuMe Lewis acid P> N “cogme
Hiromi Hamamoto?, Akira Nakamura', Yasuyoshi Miki' 'School of R Solvent, it R

Pharmaceutical Sciences, Kinki University, 2Faculty of Agriculture, Meijo University




2P-21 |

Development of novel synthetic methods for synthesis of cyclic

carbonyl compounds utilizing formic acid derivatives

X
as carbon monoxide sources ] Pd cat.
@L/NUH * JL base Nu
Hiroki Nagase*, Hideyuki Konishi, Kei Manabe H™ "OPh

School of Pharmaceutical Sciences, University of Shizuoka

2P-22 |

In-Situ Analyses of Unstable Compounds in Batch and Flow Conditions ——EDC-HCI
i = ~EDC (Free Base)
Hiroshi Nagasawa*, Keiji Nakayama, Kazutoshi Ukai, Hiroshi Tomori { - EDU (Urea) ¥
Process Technology Research Laboratories, Daiichi Sankyo Co., Ltd. ."-._ K ': ‘
s o 4

2300 2200 2100 2000 1900 1800 1700 1600 1500 1300
‘Wavenumber (cm-1)

2P-23 l

The development of palladium-catalyzed deuterodechlorination of

aryl chlorides with N-heterocyclic carbenes

Ugand (2.0 mo%)

.. . e ¢l OH  'pdl) (1.0 moit%) D
Norihisa Hamaguchi*, Kanako Sato, Genba Yano, Masami Kuriyama, + Ph,!;,,h T
Osamu Onomura. Graduate School of Biomedical Sciences, Nagasaki University up to 98% yiekd

2P-24 |
Development of Practical Detritylation for e
[}
Synethesis of Candesartan Cilexetil Pd-GM 2

YO 0 —_— -
Yasunori Tsuchiya*, Tetsuya Ooyama, Sin Ikeda, do T}Ecmt Sotvent
Yosinari Monma

Dai Nippon Printing Co., Ltd., Business Development Center

2P-25 |

Aerobic Oxidative Dehydrogenative Coupling of 000

Aryl Amines Using Heterogeneous Catalysts NH2 e NH,
Kenji Matsumoto'*, Kento DougomoriZ, Mitsuru Shindo" TFA, it OOO NH,
! IMCE, Kyushu University, 2 IEggS, Kyushu University under air




2P-26 |

Eco-Friendly Esterifications OBn
-stable
Using an Acid-Catalyzed Benzylating Reagent (TriBOT) /L /k ‘low cost
Kohei Yamada', Saki Yoshida', Kazuma Yoshimura®* BnO _r":m_ OBp *high atom economy
Hikaru Fujita', Masanori Kitamura', Nobutaka Kawai’, Munetaka Kunishima' ) TABOT )
L catTion
'Kanazawa University, 2NARD CHEMICALS, LTD. R”OH ———= R” “OBn

good yields

2P-27 |

using amino acid derivatives % oo
R Y~ TErCh &
Hayato Okabe*!, Yoshitaka Ikeda’, Yasutaka Shimotori?, Tetsuo Miyakoshi'

"Meiji University, 2Kitami Institute of Technology

Synthesis of optically active whisky lactone by diastereomer method g.’ ,L!,\I,Yi\('

2P-28 I

Development of quantity Analytical Standard by Using gqNMR
Toru Miura'*, Shinji Nakao', Shinya Takaoka', Yukihiro Goda?, Naoki Sugimoto?, Junko Hosoe?,
Takako Suematsu®, Hiroaki Nishimura®, Yuuichi Kikuchi’, Tekao Katsuhara®, Tadatoshi Yamashita®, Yuko Yamada!

"Wako Pure Chemical Industries,Ltd. NIHS *JEOL RESONANCE Inc. ‘TSUMURA&CO. S N, m_  Mw,
STOKIWA PHYTOCHEMICAL CO.,LTD. Px S, N, m, Mw, "’

2P-29 |

Process Development for a Practical Synthesis of N-Cbz (S)-a-Methylserine
via Lipase-catalyzed Desymmetrization H3C-,, NHCbz
Yoshio Nishimura®*, Saki Kumoji, Yukari Hisatsune, Ryo Okamizu, HO,C

Hitomi Morikawa, Hiroyuki Nishi, Masaya Ikunaka

Department of Pharmaceutical Chemistry, Faculty of Pharmacy, Yasuda Women’s University

OH
>99% ee

2P-30 |

]
Development of improved synthetic method of @B, *é
. . . s‘“‘”’”""‘“ @ smu-mmn
dihydroxyterphenylphosphine (DHTP) ligands for practical use B(oH), o0 OMe
Kohei Suzuki*, Miyuki Yamaguchi, Kei Manabe

School of Pharmaceutical Sciences, University of Shizuoka




2P-31 |

(¢:Bu);PCI

Industrial Production of Buchwald Ligands @ PCy PCy @ P(t-Bu)y
2 2

Satoru Takanezawa*, Ken Tamura, Nobuhiko Oohara, CyaPCl — PF O +r - MeC OMo  LPr. @ +er

Tsuneo Imamoto, Masashi Sugiya or .Pr

Specialty Products R&D Department, Nippon Chemical Industrial Co., Ltd. ~ XPhos SPhos t-Bu-XPhos

2P-32 |

Synthesis of Chiral Thioamides aimed at Antibacterial Properties with Lipase Catalyst
Yasutaka Shimotori*, Masayuki Hoshi, Hayato Okabe, Tetsuo Miyakoshi

H
AN CeHio
1) Department of Biotechnology and Environmental Chemistry, /kl \"/\/\(c,um Lpaso ‘ m
Solvent
~

Kitami Institute of Technology s Ohc N CoHip
Y
2) Department of Applied Chemistry, Meiji University Ti%es O
2P-33 \
Reduction of the catalyst loading in cnok e }OC o
regioselective acylation of glucose derivatives HN o @ ° Suu
Masanori Yanagi*, Ayumi Tsuda, Yoshihiro Ueda, o ¢ ° caN“ erco0 °: 4 °
Takumi Furuta, Takeo Kawabata HOA—GH~OCHr  acylating agent R

moi% of cat. 1 acylating agent time m of:alx: floa:l on regloselectivity
. . . N monoacylation ¥ """ TV
Institute for Chemical Research, Kyoto University( 002 PrcOCI I BucoH Zmin. 7% 6%

[X] (Prco),0 24h 66% 97%
2P-34 |

Unexpected Minor Contaminant of Epinastine (1): Identification by the Synthesis
Masahiko Hangui , Yasuhiro Takahashi, Yoshinobu Suzuki, Hiroyuki Kita, -

Takafumi Matsumoto :DNP Fine Chemicals Utsunomiya Co., Ltd. Q\D -0
Yoshinari Monma, Sin Ikeda, Takashi Onozawa, Michiyasu Hoshi, Minoru Yasuda

:Dai Nippon Printing Co., Ltd. Yasuhiro Torisawa :Takasaki University

2P-35 |

Episastin Dimeric Contaminant (2) : Reliable and Decisive Toxicity Investigation
Yoshinobu Suzuki, Yasuhiro Takahashi, Masahiko Hangui ,Hiroyuki Kita,
Takafumi Matsumoto :DNP Fine Chemicals Utsunomiya Co., Ltd.

Yoshinari Monma, Sin Ikeda, Takashi Onozawa, Michiyasu Hoshi, Minoru Yasuda

:Dai Nippon Printing Co., Ltd. Yasuhiro Torisawa :Takasaki University




2P-36 |

1) Bu;SnH

Stereoselective Synthesis of Alkylidenemalonates and Related Pd® cat
COMe 2) CICO,i-Bu

a,B-Unsaturated Esters |‘| | pdeat

Shinichi Fujiwara,* Yousuke Yamaoka, Kiyosei Takasu, Ken-ichi Yamada  p}, 1)2:33"”
The Graduate School of Pharmaceutical Sciences, Kyoto University 2 g&ggz!l;-ﬂu

2P-37 I

Clean Deprotection of Methoxyphenylmethyl Type Ethers via Iron-Catalyzed Self-Assembling Mechanism

Yoshinari Sawama, Masahiro Masuda*, Ryota Goto,
. . cat. FeCly
Saori Nagata, Yasunari Monguchi, Hironao Sajiki. R YT rROH + ®
oM 282 N0y
Gifu Pharmaceutical University (OMeln (OMo),
2P-38 I
A method for the Preparation of Symmetrically Branched Oligoglycerols Ho\i‘}
and its Application to the Synthesis of the Derivatives for Medicinal Use 0
Hisao Nemoto*, Shin-ichiro Kasahara, Tomohiro Itou ’§s0~>~ X
Dep. Pharm. Chem., Institute of Health Biosciences, The University of Tokushima HOHO

2P-39 |

Process Development for Scalable Synthesis of a Chiral a-Arylpropionic Acid T
Takafumi Yamagami*, Hajime Hiramatsu, Ryo Kobayashi, Yasunori Moritani A °
S,

o
Process Development Laboratories, CMC Division, G
OH ——> OH
Mitsubishi Tanabe Pharma Corporation As S — A_
S peroxides S
oo 0’0 upto20kg
2P-40 |
HO. ,.OH R OTEMP
Copper-Catalyzed Regio- and Stereoselective Intermolecular ,’i i 9;(081;;,((11: ol ;:)) RN R
N t-BuBox m
Three-Component Oxyarylation of Allenes ROSR ——";En%:% Zoq 7z J
equlv] N
Taisuke Itoh*, Yohei Shimizu, Motomu Kanai DMF, rt 056% y‘::’
up
Graduate School of Pharmaceutical Sciences, The University of Tokyo :::::33: ;E)g fosel




2P-41 l

Synthetic Study of Spiruchostatin A Utilizing a Flow Reactor

'Kanto Chemical Co., Inc. Kyoto University

2 DIBAL-H o
Masahito Yoshida, Hiroyuki Otaka*, Takayuki Doi. ED’HL/‘ST" o pimnt: “)Hl\j"‘
Graduate School of Pharmaceutical Sciences, Tohoku University. in flow gram scale |
2P-42 |
Development of practical synthesis of %A & o
N\,
optically active 1-(2,6-Dichloro-3-fluorophenyl)ethanol ;P,Rl(n S
a0 A N\f(.% ¢ oH
Takeaki Katayama”, Noriyoshi Arai?, Nanba Takanori?, Ffid\ + Hy N::‘m - F\(j\/:
e e
Kunihiko Murata”, Kunihiko Tsutsumi”, Takeshi Ohkuma? 10MPa  4gez, 221 up1058.5% o0
UCentral Research Laboratory, KANTO CHEMICAL Co., Inc. S/C = 1,000 ~ 20,000 quantitative yield
YDivision of Chemical Process Engineering and FCC, Faculty of Engineering, Hokkaido University
2P-43 |
Dehydrogenative Oxidation of Alcohols with Cp" Ir Catalysts
Yasuko Osawa'*, Masahito Watanabe', Kunihiko Tsutsumi',
Ken-ichi Fujita?, Ryohei Yamaguchi® P oozt . § L ("3
e st e e OO

Cp'Ir(2.2-bipyridonato)(H0)

2P-44 l

Thiourea catalyzed enantioselective aldol reaction

ch
and application to natural product synthesis o JSL o
" F c v

Shota Sakamoto, Naoya Kazumi*, Yusuke Kobayashi, ﬁ o ’ cat F NM _N. HNJLo

Xoor® W Y ™, roc3L
Chihiro Tsukano, Yoshiji Takemoto RO,L™ "COR  HT'R Organocatalytic RoL R

asymmetric aldol
Guraduate School of Pharmaceutical Sciences, Kyoto University reaction
2P-45 '
Development of a Catalytic Process for Kornblum-DeLaMare Rearrangement
Tetsuya Kuga*, Yusuke Sasano, Yoshiharu Iwabuchi amine (5 moi%) 'Q
CH,Cl HO 0

Graduate School of Pharmaceutical Sciences, Tohoku University 24 hr

@*NM@, Et;N

100% conv.  72% conv.

o

§7% conv.




2P-46 |

Redox-Neutral Iron-Sulfur Promoted Transformation of 2-Nitrophenols and
2,6-Disubstituted p-Cresols into 2-Arylbenzoxazoles

CH; JBu Ha JBu
. o 1 N sl . s1 NO, FolS 3
Masahiko Saibara*’, Kazuhito Ashida’, Kouji Satomi’, + HC H W H
Toshiyuki Iwai?, Takeo Nakai, Masatoshi Mihara?, Takatoshi Ito?, H -
and Takumi Mizuno® Sa%

! Research Center, Honshu Chemical Industry Co., Ltd.
2 Organic Materials Research Division, Osaka Municipal Technical Research Institute

2P-47 l

The influence of organic acids on the decomposition of dimethyl sulfoxide
-
Yuta Babasaki'*, Yoshiaki lizuka?, Atsumi Miyake' \‘sl/ \ Z Decomposition
Products
1. Graduate School of Environment and Information Science, Yokohama National University o

2. PHA consulting Co., Ltd.

2P-48 |

Asymmetric Synthesis of a-Aryl Amino Acid Derivatives

) RLCOR Xa. Moc ¥ 0

Using a-Amino Acids as the Sole Chiral Source T, |® . i}EﬁR
MOM™ B q
Koji Kasamatsu*, Tomoyuki Yoshimura, Takeo Kawabata o Boc’N‘MOM
Institute for Chemical research, Kyoto University upto 95% eo
2P-49 I
Ru-Phsox
R (o] {cat.) a
Enantioselective Synthesis of Trifluoromethylated Cyclopropanes FiC ,|\/\0 A Ny — Ry,
3 F;,C
by Intramolecular Cyclopropanation
Kazutaka Shibatomi*, Manato Kotozaki, Seiji Iwasa Q\ro PFg”
+ 1

Department of Environmental and Life Sciences, Toyohashi University of Technology ?"-N‘)

(NCCHy), Ph  Ru-Pheox

2P-50 |

Umicore’s Leading-Edge NHC-Palladium Catalysts for Cross-Coupling Reactions

Yoshiaki Horiguchi* j %
N Pd(cl EN>—N<°’
SO

Umicors CX31 Umicors CX32

Precious Metals Chemistry, Umicore Japan KK
Samples (CX31 & CX32) are available at Umicore’s booth (#39).

~
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EEEI X%  Makoto Fujita
HERF o

[E&RE]

1980 ¢ FEERFEE

1982 % TERFRFRTERPERHELRREET
1982 & FRHEHR(LERERT #FER
1987 F ERIERFILFEL

1988 F FEERFETEHR BHF

1991 4 [FIGERT

1994 & [EBhEER

1997 £ - FRFEMERT  BhEdR

1999 £ AHBRFRFRILFERAR iR
2002 £~ ERRFERFERTLERFER Zi=

[ZEE]
1994 £ AHERFREDE =H
2000 £ BAR(LELSZENE =ZH
20015 HETZ7/74+—7521 I—NVFKAFVE %H
A4 IBM #%E %=H
20034 LHBAFNL $EAXL FH
2004 £ 13th Internatonal Izatt-Christensen Award(#84+ - KEWR(LZEEE) ZH
2007 & HEARKE(LER £FHF
2009 F XHBFEREREHFEINE (BFEHM) ZH
20104 % 7 EVLIRBRAEE ZH
SR ESE TH
20124 HFEI3EbLAYrufF— VP —FT7ur N TU—F %K
20134 FEes BEHEARLESE =H
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GVK Biosciences Private Limited
28A, IDA, Nacharam

Hyderabad 500076, India

Bangarubabu Rongali

EDUCATION

1993 B.Tech, Chemical Engineering, Andhra University, Visakhapatnam, India

2011 Senior Management Program, Indian Institute of Management, Kolkata, India
EMPLOYMENT HISTORY

1993  Project Engineer, United Phosphorus Limited, Vapi, India

1999  Senior Executive, Technical Services, United Phosphorus Limited, Vapi, India

2003  Assistant Manager, Technical Services, Dr.Reddy’s Laboratories Limited, Vizag, India
2007  Senior Manager, API Product Development, Dr.Reddy’s Laboratories Limited, Hyderabad, India
2009  Director, API Product Development, Dr.Reddy’s Laboratories Limited, Hyderabad, India
2011 General Manager, Manufacturing, GVK Biosciences Private Limited, Hyderabad, India
2013 Director, Manufacturing & Technical, GVK Biosciences Private Limited, Hyderabad, India

AREAS OF EXPERTISE

Manufacturing of Active Pharmaceutical Ingredients, Chemicals

Process engineering and Process development

Project design and execution

Technology transfer
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Crystalline Sponge Method: X-ray Structure Determination without Crystallization

Makoto Fujita
Department of Applied Chemistry, School of Engineering, The University of Tokyo
7-3-1 Hongo, Bunkyo-ku, Tokyo 113-8656, Japan
mfujita@appchem.t.u-tokyo.ac.jp

X-ray single crystal diffraction (SCD) analysis has the intrinsic limitation that the target molecules must be
obtained as single crystals. In this talk, a new protocol for SCD analysis that does not require the
crystallization of the sample. In our method, tiny crystals of porous complexes are soaked in the solution of
a target, where the complexes can absorb the target molecules. The crystallographic analysis clearly
determines the absorbed guest structures along with the host frameworks. As the SCD analysis is carried
out with only one tiny crystal, the required sample amount is of the nano-to-microgram order. With chiral
guests, the space group of the crystal turned into chiral (C2 or P1), enabling the determination of absolute
configuration of the guests from the anomalous scattering from the host Znl, component. We demonstrate
that even ~50 ng of a sample is enough to be analyzed. When combined with high performance liquid
chromatography (HPLC), multiple fractions were directly characterized, establishing a prototypical LC-SCD
analysis.
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The Art of Process Chemistry

Nobuyoshi Yasuda*
Department of Process Chemistry, Merck Research Laboratories
PO Box 2000, Rahway, NJ, 07065, USA
nobuyoshi_yasuda@merck.com

Abstract: In every field, it becomes state of art when one pursues ultimate efficiency. In Process
Chemistry, the goal is to develop the best chemistry to maximize efficiency of the process and
increase the accessibility of the drug to patients worldwide. In order to achieve this goal, Process

Chemistry should be sublimed into the statue of art though a deep understanding of chemistry. A
few examples will be discussed.
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Construction of Carbon Skeletons Catalyzed by Transition Metals
Not Using Phosphine Ligands

Nobuaki Kambe*
Department of Applied Chemistry, Graduate School of Engineering, Osaka University
Yamadaoka 2-1, Suita, Osaka, 565-0871, Japan
kambe@chem.eng.osaka-u.ac.jp

Transition metal complexes carrying a heteroatom ligand(s) such as phosphines and amines are frequently
employed as the catalysts in a variety of synthetic reactions. In some cases, however, unsaturated
hydrocarbons including olefins, dienes, and alkynes as well as carbenes play important roles as the ligands to
promote the catalytic reactions efficiently. These ligands are inexpensive, easily available, less toxic and
suitable for large scale production of organic compounds. We have developed carbon-carbon bond forming
reactions catalyzed by Co, Ni, Cu, and Rh complexes with combined use of carbon ligands.
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Application of Chemical Engineering in Pharma Industry - Sustainable & Growth Enabling

*Bangarubabu Rongali,
GVK Biosciences Private Limited, Plot No.28 A, IDA, Nacharam, Hyderabad, 500076 - India

bangaru.rongali kbio.com

Pharmaceutical industry has been successfully guided by two major sciences, pharmacy and organic
chemistry for many years. In recent past, over a period of last two to three decades, this industry has seen
wide range of application of chemical engineering.

Process engineering, process development and scale-up, project engineering, equipment design are few
examples of application of chemical engineering. Chemical engineers are employed, across the
pharmaceutical industry, in R&D through to full scale manufacturing in both technical and management
capacities.

However, most of these applications were treated as supplements to organic chemistry or pharmaceutical
science, as is the case applicable. It is interesting to watch phenomenal change in application of chemical
engineering in the industry - as an enabling scientific tool to industry not only to sustain, but also in
creating competitive edge.

Few case studies are illustrated here to provide emphasis on the application of chemical engineering
science to process development and scale-up to active pharmaceutical ingredients. These case studies shall
also provide guidance for “first time right” scale-up methods by integrating both process chemistry and
chemical engineering in right blend.

Case Study-1:

A multiphase reaction involving reduction was scaled-up at multi kilo scale. It was noticed that diffusion
rate and diffusion flux were playing vital role in improving reaction conversion. After calculating diffusion
rate and diffusion flux, attempts were made to increase the flux by increasing residence time.

The influence of diffusion flux on reaction conversion was studied and applied on large scale. Interesting
results were achieved with respect to conversion with more than 95% when compared to below 50%
conversion during initial pilot trial. This principle has been successfully applied at a scale of 100 Kg and
consistent results are achieved.

Case Study-2:

Scale up of gas-liquid exothermic reactions which are both time and temperature dependent is always
challenging. This case study deals with understanding of heat of reaction and there by establishing cooling
requirements and piping design to achieve ‘first time right’ scale- up.

Preparation of 3,5-dichlorobenzyl alcohol involves addition of 3,5-dichloro benzoyl chloride to the mixture

of tetra butyl ammonium bromide, toluene, water and potassium carbonate. As per the laboratory study,



both addition temperature and addition rate have impact on reaction conversion and undesired impurities
formation.

Using reaction calorimeter, heat of reaction was studied and accordingly, rate of heat removal was
calculated. The utility requirement and piping design was done to achieve desired addition rate and
temperature. The reaction was completed with limited impurity formation and achieved maximum

conversion in the first attempt of 100 Kilo plant scale batch.

Case Study-3:

Achieving polymorphic conversions in batch reactors poses new challenges for process chemists. The
conditions and factors influencing the polymorphic conversion do not limit to process conditions like
temperature, solvent ratio, rate of cooling etc. but also extend to the type of mixing, type of agitator and
their physical characteristics. This case study deals with the kind of study carried-out during laboratory
scale and pilot batch to understand most influencing parameters on polymorphic conversion.

After fixing process parameters like temperature, solvent volume and type of agitation, it was interesting to
notice that tip speed and power consumed per unit volume were playing important role in achieving
desired polymorphic conversion. After conducting several experiments in Radley type of reactor with
varied speeds, tip speed and power per unit volume were fixed. When the scale-up batch was executed
with recommended tip speed and power per unit volume at 100 Kg scale, the results were achieved right
first time.

It is important to believe that ‘first time right’ scale-up provides lot of benefits to process chemist and
chemical engineer in terms of economy, speed, time and also in minimizing the waste. Blend of inputs
from both chemist and chemical engineer right at the beginning stage of process development always
beneficial to the industry and thus to the society.
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Development of Acid—Base Combined Catalysts Directed towards Process Chemistry

Kazuaki Ishihara*
Graduate School of Engineering, Nagoya University
B2-3(611), Furo-cho, Chikusa, Nagoya 464-8603, Japan
ishihara@cc.nagoya-u.ac.jp

We succeeded in enantioselective synthesis of 2-acylchromans using chiral hypoiodite-catalyzed oxidative
cycloetherification of the y-(2-hydroxyphenyl)alkanones. Chiral hypoiodite salts are generated in situ from
corresponding chiral quaternary ammonium iodides in the presence of alkyl peroxides as co-oxidants. The
catalyst loading was reduced using inorganic base additives. Furthermore, chiral hypoiodite-catalyzed
enantioselective oxidative cycloamination of the N-(arenesulfonyl)aminoalkanones to the corresponding
2-acylindoline or 2-acylpyrrolidine derivatives was achieved.
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Scheme 1. Catalytic Enantioselective Oxidative Five-membered Cyclization
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Scheme 2. Catalytic Enantioselective Six-membered Cyclization
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URERECH LN, ERPDO N-ANVE=NVEEIHEMEZTIT 3 LR BRETEZDOT,
EM PR Z F R PF-3823863 72 EDERMOMFFE@EPHAL 25, FAFHEIX, O
BHEL - Zffi72 H,0,%° TBHP ZEBEAIL L. Q)EBEML2EHFT CTRISHEIT L. G)BIERDIX
KELTFATNI—NVDHBTHIEDHEENRD S,

1) (@) M. Uyanik, H. Okamoto, T. Yasui, K. Ishihara Science 2010, 328, 1376. 2) M. Uyanik, S. Suzuki, T. Yasui,
K. Ishihara Angew. Chem. Int. Ed. 2011, 50, 5331. 3) M. Uyanik, K. Ishihara Chimica Oggi-Chemistry Today,
2011, 29, 18. 4) M. Uyanik, K. Ishihara ChemCatChem 2012, 4,177. 5) T. Ooi, K. Maruoka Angew. Chem. Int.
Ed. 2007, 46, 4222. 6) M. Uyanik, H. Hayashi, K. Ishihara Science 2014, accepted. 7) M. Uyanik, D. Suzuki,

H. Okamoto, K. Ishihara, manuscript in preparation.
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~ New Reactions, New Materials, and New Functions based on Integration of Theoretical
Calculation and Elements Chemistry

Masnobu Uchiyama*
Graduate School of Pharmaceutical Sciences, The University of Tokyo, 7-3-1 Hongo, Bunkyo-ku, Tokyo
113-0033, Japan; Advanced Elements Chemistry Research Team, RIKEN Center for Sustainable Resource
Science, and Elements Chemistry Laboratory, RIKEN, 2-1 Hirosawa, Wako-shi, Saitama 351-0198, Japan
uchiyama@mol.f.u-tokyo.ac.jp

Our main research aims include include development of innovative chemical reactions, and design and
synthesis of new functional molecules.. We are conducting fundamental and applied research in these areas
not only by means of experimental approaches based on synthetic organic chemistry, elements chemistry, and
spectroscopy, but also from a theoretical viewpoint based on computational chemistry.

AREZO#HRZI. RFRBYEHTILOTERVWHO) TBIRIZIRARVWH D) REBREKFEEL
T, ZOFRREEHBZVMCESEMICT A 3008 E THLEETT, AHARICEIT 3REK,
FAREENME. BBEERLCLZ0H T, AELOMER T, ERLERHBLELADES DL
KXoT, TROFELEEL, BRETVA 7528 T, W OrOHFRE, ARRG, Hik
MRZBRBLTEELE, ARETIX, EREBERI LS FRSHER] ROUNT MMt EB%)
ZOWTWL OB W= LET,

REREHEHRBICk DRGSR
BROREEERENTH-DICE. RE, BREEZTVA L, Kib&Ht (RISEE - B - B o
BRETVET, BT, RSEEEORBRMBITEZITo TAHRELD . AT MU X ARIEDOERHEELD
EEFFCHEERIRERETIZL LDV ET, Zhbid, REBRIZETAHER. ThbbRIGRICE
T ZRIERLP M OEE,. DI IERIEOBBRIBICET I HEE2BIIL2AHNLLTVET, B
BRE (b5 EEBHE) 3. BROZCEEROERICREN LR ZETHOTT, LIALE
B, RROFETIE, BBEHELEE TR3] ZL3XT&E I A, W—, TORPEE [H] 2
MTEBHEN MHELE - #ERLE] T3
BIELEERFHELAWT, 17— MEEL2 EOZBEBEEORIGHEBRIT (4C52014722)) 1%
BATERERIS (JACS2013 72 &) ) TEBERE (# U F AR, R4 — FRIERY) (JACS2010 72 &) |



DRMBABBAEIT 21TV, TORELEROICHALNCTI0 L RARICHERIGERED X > icBnT
EELE, 2OV OMNERMNZLET,

HfERBOMEICL2MEMNE ~ERNAEFZRTIEESTES FORE LA~
EFRNANEFIFERTE D2HBEITIX. BOXCERERLSFA A—J L P REYHZESh TS,
WEHRANT, MARFERER B HROEA ETEIED ZENTEEINDL T, RHAERAEERIZ
b, ERANREFRATESSTFOAIRBRDENTWET, LaLens, AT, %4 - 78
HZFATDDREETTN, BEFRANE I EFFEATEA30FABUIKEHE LW L EbNET,
o b EFRNEFEFERSFO Azulenocyanine
BROBNEZREERILTHAFERELT R Y
RREDa XBRGTFEHRITIFERI L AN
bihET, ez, 7¥ui T=roRVPUE
BUEF7H L RELETF 7 T=0ie
REN, BNARZ MVOREREEERLTWVWE

BAXDERARRNEZ B OREER D F THEII L ZMHRLE L (LR, JACS 2010).

S ERRIZ T ON/OFF AIREAAFNABFEDEREE
) |E

SR IR T BRI AR, YR EIRE,
3D A ATV TRERSHETOHEREHL, £

BRI L% Lk, o
= N\ N-. A
ikl O g g j§
—IZ, nHEREIET DI L. LVREEOK ol

ZRNTES LRV ET, RbidRiE, #ik

- X=Moorw N N Ny
NHy*Cl- X= NN SN
L P
- > pa—p—— ] Q’Bu
R

(FE, JACS 2012), ZDHHLFiX. F.LICE&BE
JLH#E (Mo or W) % 2 OFTHKRKBRILEHTHY
ELHLVWEBRERALTWE Lz, F—a®az Lt
Z DFELFIL. FIRERIC R AR AR MA
BICRINE2FFOZ E KB LE LT,

AHFETIL, Zh b FOMBEOBMEICONT, BRI, TRILEOBADLHEMER<E T,
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Contribution and Effort of API Research to Accelarating Drug Development

Akio Kayano*
Kashima Chemical Research, API Research, Eisai Co., Ltd.
22, Sunayama Kamisu-shi, Ibaraki, 314-0255, Japan
a-kayano@hhc.eisai.co.jp

Process development in early stage towards to first clinical introduction is one of the keys to accelarate
overall development of a new drug candidate. In this presentation, Eisai API research’s activities to
contribute short-timeline for an early stage development by introducing development of a novel candidate
compound 1 for Alzheimer’s disease will be discussed.

1. TL¥iC
FREBEROTICEL BT 37201, REFERERFEOEEIT > TR bRV, iz,
BEHEREAERIIFEREDOA E— FiZE»Y | BEREGRNV— MREE AT —AT v 7Y R
O, 7ot ABBICESHERT A —F—DOBREL MY T 07 7 4 VOIBBREERRA
Y hERB, MAT, BMUEZERL-THE - BRDOHE WCEZE0ESN) 2Bt
KEICHD, Eio. b - PEGORER, FEERPE - CMC BIRIBE L L CEBEL Y R—
M AREEERRT I L LR TH D, FER T, OBV AAZEF 2R XL TEMNT 3,

2. FIMERNA— MER
BERLEHBRVIAENIBEE LY, SRV — MERIZEFT I, BHFREFER TITERS
BV — N OFRICM A, BBl —bRETuER I X MCHEHRL, BEEMEZSITTIrY
=2 FF—2RBN— MEREZRBET 3. (LAW1i1TZ. TAVN, v~ —REEOBRRER LAY TH
LH, BRERBEEPLAREFRL, ZBENY 7Y -V ER, —EEATOBERRr —LT v
TEREEOBWRETHY, TuoX—20bl— MERIZRY MO SKER Doz, BIZEXILE
BRARESEIOBIR, NV 7Y — VAR L TOBRMEREZER LN L, L— P REFMAE L=,
HFEEERE FT Y FERAWEXF T AR — M, V— MERIITERLOD, TREDINSR
RORy—nNT7 v 7 LOBRERCT 2 I(LBRBEE 2o, —F. 1D D-DBTA IZ L B3 ENBIEL
AT ZLIZRII L, REBRCRENODER e A0S S R Uiz, £7-. Imidazole TFET



BRI VRS ITF— I RORFRATAZRMEERETS MY 7Y — LB A EBIREHBE
MRFETEITT DI LB, BRMIZE FT T R4 35— FMEZSEIL— b %;»ﬁém L=,

o
n,co HCO N~ NHNHZ
/ l/ CF’
'(7‘N

/‘N

Triazole Formation H,ﬁ
Chiral
CF, Synthesls Q Control
H,co N - c./// Chiral Optical
N p Hacoﬁ'\)\%"ﬁ Center Rm'"""" HsCOIN)/\/LN
™
N ﬂ /‘N Z
?
HiC  Heck or Suzuki coupling
/~N /
f
Hyf

3. 7utABELLE 3 b r—/LERRE
LY B IREELEED S LT, HREEECTHEE, BIRSOERFEMDOTERA AL M, ok
AXMHOFERE~DEBORE, RERUVRNASEYOERZERAFTT I LREETH S, Fi
2T, FRNy FEFALTRMBOEE % LC/MS T2, ut A Rfio#BE<v L7 L
(Impurity Fate Map), TRAFHEL REMHRBRAC Y MNCRBREES, 1 0DEE. BROFELET Y
EBL, =T FA=—, B O AFAMERT oo
BARMEE (21 2Z24RBRoy FTE Hacolkb/vw’%}c& HOLN. A~ n% rn /

/,*N/

®RUK, 28, (D1 DARIARSTHAR O " w
SUERMERED, 7u—RISEEA L, HC Enantiomer of 1 0-DeMe of 1 @ :

4. FE GMP IEBRAIRERE

Convergent 2GR/ — MIFTHGETOSETECRENMEHEOA Y v b B3H B, 1 DEESH.
EXRUNGFBREEST-BEBTEDIZA IF— b e FSOUVDREOERERIE R ST FITF, 7L T
BHTHREETOMET L ADORLEZED, 4.8kg D GMP 1 v MUEITRII Uiz, A%% T,
fﬁﬁﬁ&nybé&?f4y&%®%%\ﬁ@u%iﬁ%ﬁo&%m@mﬂmuomr%ﬁ&ﬁo

1) SOCI;; 64-73% HCO n AW
2)tBuOK, Br{CH,)Cl, ¢ 0.0BTA
. N

THF; 78%
CF3  3) AcCl, EtOH; 76% CF. Reslurry HO OH
HoN Y . EtO. 3 N J\/\n’
HCINH Imidazole, D- DB'I'A 1
(35%) (96.5%e0)

MeOH;
then Crys.  H3CO. " ~ Ay
from IPA; so% 6.9kg
1) Free base

21kg
S~ A nHnHBoc
1) Pd{OAC),,P(o0- g»‘ Rac 2) D-Tartaric Acld (D-TA)
Tol)s, IPrEtN, DMF; Hy 3) Milling

9M1%

Hy,CO_N_B Q 19k

3 U " 2)cHCIIN1-PrOH;  HCO. N NHNH, ’

N 93% N u,c
/

N = .
H,fj N 2ue rN

24 kg HyC 21kg “o
1 5

D TA 1
GMP-1st Batch
4.8kg (82%) (88.3%oe)

Ref. w42 ML BA)I, 25 Flok B8 A8, %18, 7)1, Moniz, Hu, Wilkie, Fang PCT/US2009/055079
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The Recent Trend of Formulation Research and Development
towards Accelerated Development of New Medicines

Yasuhiro Matsui
Formulation Research & Development Laboratories, Technology Research Development
Dainippon Sumitomo Pharma Co., Ltd.
3-45, Kurakakiuchi 1-Chome, Ibaraki-shi, Osaka 567-0878, Japan
yasuhiro-matsui@ds-pharma.co.jp

To improve the R&D productivity has been a challenge for the pharmaceutical industry for recent years.
Pharmaceutical companies have to launch new medicines with the limited R&D budget to survive the
competition. The role of CMC department is not only to supply clinical trial materials in timely manner
along with clinical trials but also to commercialize the products successfully at lower cost. For that purpose,
we attempt to take the different approaches before or after establishing proof of concept (POC) of a drug
candidate. It is anticipated that an extemporaneous formulation and continuous processing are the key
technologies to streamline formulation research and development.

(%]

ERNADEVRRABROKE REICL Y . BELEITEEXRY OOICEHIN2HE LRGN
LR I2LEHITEONTBY , SRETIIRONEZY Y —X2HEER L THERR DO AEM
M EZERYHATNS, ZDOXHRBET C, CMC (Chemical, Manufacturing and Control) ¥BPH
WWILBERRRRA 7 Va2 —NilhbETHA L) —ITRREZRE L o0, BREORGEEE2X F
TRALTIHHEHBET I LBROON D, XX TIIMELE B L RNABERFEICEL
T, HANRICB T AEEOHIEZ U TORY EAEZRX TENT 5.

[REHEDOUEED b L K]

A=FAY Y —#®D Paul LIZXYVEELKAROR FE2FMET E2DDEFTARBBEB I TN
Y, Fhick b, 1-05E L EHT 501X 12.4 (LAY OEEHERRZ 2+ 2 LEMN
HY, FD 5L POC (Proof of Concept) MR SN, B2 HRRAZEWTX BDIX 1.6 {LAWT
bB, —F. B2HRARLEHRTNIT LT E CESRWRREIIEL 25, 2F Y. BRIHIILES
INRDY Y —RTLYEL DILAYERITHMET A LICX Y POC DRIHBEE % FiT . BISSEIIZ
POC Z B L{bWEmE “EER” ¢T38 RkDONB, 20X 5 RATT. =M
CRIARFRZIT O IO OB R OBEREHICBIT 38ED Ly FEUT R 3,



> Pt ) P2 ) e > s >>s“"f‘;|m‘“‘>> Launch

RETHERRE A

| BEMALORFIEARDENE,

REMER
B 1 BIFIBAFE R 5 — ARG

(1) BAROHERE (7=—X125 P0C £ T) IZBIT 5 RIAIFFZE

DERPETIIHRRE OLLETERT 5 2 L B3EEE T, A DOTEAREE XK OB IE £ 28
RTEDHL_NTIN, T, 72— X T IZBFRREF-RB M2 “MiS3A" (Extemporaneous
formulation) MRFIHEIDZ ERELkot, MERAOFERIZLY, Bohiz) Y —RTEL
DALEW % AT U CEHR CRHATETH 5, Fio, MAERICERT A FEEOEIBHRE L H 7
W, RIS RO B W I B R ORISR L E LN 5,

(2) BARBEHIERE (POC 2B EHET) BT 2 HAINZ

Z DEFETIZQbD (Quality by Design) DF|ANBHEREIND L5 ICRoZ LiITMA T, FHAE
PEDTeDIZAT—NT v TRLETHY, BRBY V—REETH, - T, WfMCEERAEEICTH
29 BHmEEZRERLOOFBEMICHAMELZIT O DB ZOBRBORETH S, ZOEEDY V—2X
BB D 7= 01C “Efpfiss” BERIhTWA?, EREEOR MIC X v BHER L REFEREOX
BB FTRETH B2 Tl kDN FREREPZENLU LD GHE b ETE 5,

(EP2)

KA AL FICB T IERLOBEBIMELOEILD b L2 FIZOWTHEI Liz, RHEBHTHEMTL
7 fif B A B CVERG BLE IS O RR A E TIIFIABEA TV AR, BARTIXZ ) bFIARE
EBEZOLNBENTHS, ZNHLOEMEFEAL, BRELENOFEZFERICE LLAZRICE
BB Z ERUEAGECRAMAEEZITIZFDEB THBLEX TS,

[235 3R]

1) Steven M Paul et al, Nature Reviews Drug Discovery, 9 (2010), pp.203-214
2) Patricia Hurter et al, AAPS Newsmagazine, August 2013, pp. 14-19
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Safety Risk Assessment of New Chemical Entities for Scale-up in accordance with
Development Stage

Ryoki Orii*
Environmental Safety Research & Administration, Process Chemistry Labs., Astellas Pharma Inc.
160-2, Akahama, Takahagi-shi, Ibaraki, 318-0001, Japan
ryoki.orii@astellas.com

The drug development is more accelerated recently, especially in the oncology area. In the early stage, the
pressure to prepare the drug substance has been increased in accordance with the drug development schedule.
Suitable safety risk assessment of new chemical entities should be performed before the scale-up with
limited amount of samples and time. Process safety researchers need to collaborate closely with process
chemists. Safety risk assessment systems and their practical examples in our laboratories are showed in the
presentation.

ERLARITEE—FE L RoTEY, FEBARBORDIBII—HOILIFTHO 1V LHED
NTW5, FERSNORBLECZIIHTRBADOL > RFFAT VA vy MAF L IN=—X D5
ICHEBAROLLEBELZBDTEY, 0L RERTHRLVWERESRTbhTWS, BRIZBWT
i& POC(Proof of concept) ZAMTIZRHICHERT 20K ERELRo T35, POC DRERBICLY
BRI RESHESZD, —FHTPCETORRET V=7 MR EOBIMER & 2o T
BY, Thb0EERRARCIIEHLAVDOR Ty —LT v THRUATH S, HICHROYBRICE
WTIBHDR 7y —NAVT7 o 772 AEBRHICRDOLNTND, 20X 5 2 RE T CHRESED
TeEXARBOBRBHTIE, 7oA S IR MIBON-RNPBICREO Yot X2 BHRLTAEA
BRMICERY A TVW3B,

AT—=NT v TRBWTIRER T 0 2 A DEREFMEN LA L 25, BREFMITIEIC “1LEH
', "B, “ERARE R “R7—nNT v THBE oW TRNT B, RFy—AT v 7 RIS
ERBUDO—DOIHET 1 ROREBMHEBH 5, BEHBO LB S0 1 >OBEL RBRIEE
BORER/FE (on’/cn’) ZRT—AT o 7/THZLETELIETL, 2000 RISEBOHESIT
100ML 75 22 DFPAD 1/10 LT &Y, EHIZ2000L B TIX100ML 75 223D 1/20 AT & 72
52, TD®H, FARDHMEEI»LALOEERLELRY, AR7 2 ERADE2MRERIILTICE
%35,



RYPDR Yy —NT v 7O/ “LEHE” RV ‘Kt ICRET 2 B89EBRHEIZ SVT T6-DTA,
DSC IZ X 2R & PN ERMEFEMEEM T 5. & HIZMABRMEIZR UT ARC, ARSST™EZ X 5 Hish
T OERMEFMEEY i RC1, Super CRC IZ& A RIGBBE%#FMT 5, Rt AHEE L Futk
AEEMAEDOERIIBOD TEETH S, AR AMEZOERPICER S hi- RAEREIC
ES BMOBERMETME, RV IIERETFEERICESSABRL— NEEZ L ¥4 LY —i2fFbh
PUBRBHD, EREDHRBEIAREFECEATE S S IAEBROA TSI L, &5
& Ofil#) (BUERE, WER P2 —1%) bBW, 20%, Bohi7— & FHITHET 3
&, ERARBICHET AL FECRER S 2 70 e ARSHREN LAR T 0 A FRE
KRBTIZEHHLELRSB,

Ry —NT v T3 BEFFES (MO (Contract Manufacturing Organization) I CTEKET I HES LS
VY, CMO ~DENBERNTITER T 2 B AMAE #3212 T, fERMEFMER, B Know-How RTRA
T=NT v TRAEORERBZITV, REHRBEFESEARBLSD THMICERT 3, chbo
FERR ATl R % BU%E Know—How, SDS I B L THIFBE & LTERIZ MO MEZ A LERD B,
BICRAIDR 7 —NT v 7 Tid M0 OEFTFAE L BICHEEEZ LV 285D, BEIISLTRY
—NVT o FREBIZT HLVWEITo TS, R —AT7 o FRIEEITIE CM0 > 5 BRIEDRBZE DR
FIZOWTHMARPREZTEL Z L CREMNE~DREZ M L, B KnowHow ~7 4 — Ky 7
LTW3, $REMEIZBNTEERN— PROREFESOEERH DBIIRHIDR 5 —NT v
TERRICBBEREFER CULEICS L TR CABREREOFMEIT 5.

FERRMERHETE B IS IS BOMEBRE, FARBEE, BROERRE, DEBRARYE, HESEES
FERTWS, BOBEREUNDOEBIXBRADARA 7 —NT v ZLARIZ BRI T 5 B AR KEsy
Thd, HFEKFE, HERREAKREICOVWTHRIDR T —NAT v TREOERY v 7V T
ERBM, Ry—NT vy BN TIEEICHERS R (EABBO7 — 28Kk, ERFHIRMGS)
DREFEREMIC X ZEHBHIEZLBIT TS, FICKERFBITRNB S I X7 0H I HBEBKITON
THAEFTRUCRETRICTEEEI 2T 2L TCREEREF DI L HTEHTVS,

¥72% P] OfEBRETHET — Z I RFTAT—TIL LT —F X—R{LTEZL T, FEDOPC 1L
RETEZ B EE>TVS,

SENIBARA Y — 7 v IS LR 7 0 R DBRENARIETMEE LT, BEFEFIcE
T AEREFMMS AT LR CEBREOBBREFMBHN~R 7 —NV T v TRIEERSITOVTRMNT
%, '

Ref.
1) BARIKT i< (DATA BOOK 2014] kY
2) Pfaudler Inc. &Ht& Y
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Some messages from a standpoint of medicinal chemist

Osamu Uchikawa*
Medicinal Chemistry Research Laboratories, Pharmaceutical Research Division,
Takeda Pharmaceutical Company, Ltd.
26-1, Muraoka-Higashi 2-Chome, Fujisawa, Kanagawa 251-8555, Japan
osamu.uchikawa@takeda.com

Ramelteon, marketed as Rozerem, is the first in a new class of sleep medication that selectively binds to the
MT; and MT, receptors in the suprachiasmatic nucleus (SCN), instead of binding to the traditional GABA 4
receptors. Through this drug discovery research we encountered various situations and gained many
valuable experiences. As you know, stronger ties between process chemists and medicinal chemists are
very essential and the lifeblood of the pharmaceutical company. It would be a happy if our experiences can
provide a useful clue as to your research approach and the ideal organization.

REIRIZAZLED 1/3~1/4 b ORI Z EHTEY . RETHRE L AL EXDS LT, EOFWERD
FERIIR RV, ZTRETIHLE VDITRBEICBITAEBRPBER I TE 2, XHEL. B
BribHs, X L AHSRELBAESIN, 24 KRR O 2WBREIITBVTIX, EHRFICRLT
FITBIEWERDF « RNEIRICET 3 MA 2B X TVWS, 19914F 10 A, YURFi#tRCEEMR Y =
TEFBSOTWEEREIZESEEZR LZFX2 A7 ) —HBEARLBRICAT TRIEShZ Y, o
TEZEBATI L., (FRERCLRERE., RETH. EBEE. KEERLE2RE, BAEHFET
HARELTWBERE] RZOBHRICX-o THEHSh, HRFOALICKRE REFREZEX L,

BERIX, TR KL S ITRHPLHFEDKRBDLR LT, REFRNVEVRLRBICEHETAIHRLVELD
W, BBOBERELDEERFERZ LB TEY ., BRAESLELE 2 £ 0 ATETER & oY
OV THHEZ DBRENRREIN TS,

Fiebit, TBREER ER L TVWAEREIL, AYICHEICELWERRES Y22, TARTRL
PRIEY 285 RLERERELIX, —FLOXIREALESL I, TALICARREYZ2bH
THES, bLLEEOPTHBLTWS LTHE, TOWEICER LER2AIHTBZ R8T
FRWESLIN?) LI BRMICIGE XD RIEROIBIRERE 07 2B L,



MENBRLUICF —F 'y M, BEICHORRE» O SWEN THER - BEY A 74 ERY X
L) BFoTWBERFVEY « AT b=V Tholzd, RYPENY XAELBEETBEAT b
=V DR OFWERIT, KiIMEHLIFICKEHI LTV, BPTH25 b=vaflizETs
RERFEHERHTZ LB TENE, REROBRREL I—RE2ET3EBN - ERAZAMNTE 30T
RROHLRERZE X T, BOEWEEY OLEREAY EIFB5Z LB TE 50 Y5 1it, RES
BE BIROFVAT—) OARCEZONIEKETHY FOREEZETHY . BB THLDH 3,

(o} (o]
/U\ exo-double bond N 8 j)j\/
HN HN R hual center HN R3 NH
CH;0. R'O '
@(C =
ﬂ endo-double bond |
Melatonin Benzocyc!oalkene Derivatives Favorable Configuration Ramelteon (Rozerem)

RARVWEREMLEL DRI EZ2ELROEEZREEATE IR RHEN /- R DERE
FANTHY (B BV L) [IREFEEETHY 30, BEERBICHT EH0/ VT SREORESL
RREEZED, DEOSFICI 28R, BRODFNCLIERTUEEZ LOERNEDL, #HELD
BATEROFRIC L 5 R LFEREDHEMLICE -,

SEXEREMADS « OMEFRBHCEX I DN, W H>bDOEHLRVBI TEThET AL
THAVIE, BHFOERELIEIA V=R LZL2RCTHIRRATHOTO ) VATV a—E (KE
BEARERERICL AR EZTRVER) LWHBhETaT7 7 VvEREL, BRERZBR
THHECEOTELVEERTH S, RETAEZELEALEEZILODRATRZERERORE
HERIEBAEIN, ERNLBELEEINBAT b=V OQWEREHOBRLRIER L LT, FHERFEICE
LLZL DBESAREDZRKEIZBEE DO T I LEF-TRER N,

FANVT AV EHRTICERRRER. B MABRTCOZIThEZB LT, AIEHFRED
BLIRELDE LR, BHCHEHDL LIICMAT, EHOREEYE, MBROHV FRLITONTY
FLRERARV, FHEHES, BWRShBFEAI L > TOMLIDESE, AV, TEICRRINIT
FEVWTHD, TLTHRICES BRDOAFENR, SHELMREEFIL T, ZL DAL RKEAZTL
B MBI L BRI/ LEY,

1) 199241 A 25 BIZ NHK BS-1 THBEhiz,

2) Reiter, R. J., Endocr. Rev., 12, 151-180 (1991).

3) Fukatsu, K., et al., J. Med. Chem., 45, 4212-4221 (2002).

4) Uchikawa, O., et al., J. Med. Chem., 45, 4222-4239 (2002).

5) Yamano, T, et al., Tetrahedron: Asymmetry, 17, 184-190 (2006).
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Lessons from Total Synthesis of Hybrid Natural Products

Keisuke Suzuki*
Department of Chemistry, Tokyo Institute of Technology
2-12-1, O-okayama, Meguro-ku, Tokyo, 152-8551, Japan
ksuzuki.chem@titech.ac.jp

Discussed herein will be the strategies and tactics developed through our synthetic studies directed toward
hybrid natural products, that is, composite structures of two or more moieties of distinct biogenetic origin.
The targets include, 1) the aryl C-glycoside antibiotics, 2) the polyketide-derived polycyclic compounds, and
3) the anthocyanidin-class polyphenol oligomers.

RBRDERIL BENICKRA» OHEBEINLEMITEL., BR|REEE SV, ZO—BELUT
MEEMETIREERELTEE, £, ERHL LR {LEHOBEICL>TiX, FRNETARE
ERERBEA TR TRVEIRBELH Y ARARBE 2B 5B L bRoTEE, Ll
RISHIRMBEEDERFE BB FEERORB LS AT, bIIRXXRMWERITEOER
ERATLDREbHD, LZANRKRR T LIT BT, FCBE L=XKRWE “VEo> THIM,
BERDRE 7 LW EFNGEH L, BEBBINRBIZLCRoTHSY, T2 EKT
DDEAIMYEREEE, LWNWHZEEAIMN?

4 YRR, B bid~ruIiA4 FO2EREZERLTWE:, Zo0EEBAICHIT. 7 vik
BERWETY av e (RIL-ERE) 2 2RBIB, T LREH TPk, ELBHE.
EEARIELTAT7 2 B8R RHL, KO ENEZELEY, “CORESIIMAE D7
5507 LERDE, BHSFREABETHAITD THoZ LIRSV, =& T2 %
IBRENELTHL, BOARELZ U RIDERELBBRELBNTINB LIZRLZ2VD T,
) LIRS EEOENICITEROBENRZ LT 5, 2ARIZLSBLUICZE 20N, FEE
HXTREBRERZL (N 7Yy FRARY) 2B L. EHBTREICTRYEIrz iz LY,

FHETIEL, TRETRELERVBATEERRDAREBE L, 2OPTMEEAELICD
WT, BEREfREEL =V,

R1T7TYV—NC-7Y ay FRAEDEDOER: TVTAVUE VT e B
B2RY 7 F FESHBRBICEVELESNIZRABEDERK : T %/ > A¥, BE-434728"
B3IWT X A) d=—DARRKR : REAY d=—8 ~Fufl) de— pARA4) dv—9
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Regio-, and stereoselective iodobromination of ynamides for synthesis of
(E)-1-bromo-2-iodoenamides.

Masataka Ide*, Yuta Yauchi, Tetsuo Iwasawa
Department of Materials Chemistry, Ryukoku University
Seta, Otsu 520- 2194, Japan

iwasawa@rins.ryukoku.ac.jp

Dihaloenamides are valuable building blocks in organic synthesis. The reactive bonds between sp’ carbon
and halogen are advantageous to chemical transformation, and this beneficial point would expand the
possibilities and importance of enamide structure. Despite the utility of vicinal dihaloenamides, their
synthetic availability still remains a challenge due to the inherent difficulty in regio-, and stereoselective
iodobromination of the corresponding ynamides. Herein we report the simple protocols enable a highly
efficient regio- and stereoselective iodobromination of the triple bond in gram-scale with anti-mode, and

provide a potentially diverse scaffold for preparation of tetra-substituted olefins.

TFIRREATF 47 7Tuy s L LT, AREARICBWTHBEOEWEMAEETHS |, &6
ITEE T, SEBIR R IRE - REFEEORE - ERFHIWREITOIF LWEI A TORZAIE L
THbHMmbh3 2, ZOBANDL, =FI FIZ 22090 aFrEoni PoxF I R ik, —8
LENTBRT 7 — FE LTKRERREY, BETFEERI VT 400, NuF - REFOR
BVRBORISMEEE T D70, FEREOBERELRSTFEARTIRICERATHS LHFEIh I 2D
Thd, LELERd, Y rext I FOPRARIIBED TRV °, BV UV IVRERETH
LSRB-RFB-EBEEOEENI—F7 o2 HRITIIEBELVLLTH S, SEFKL
IXZORBICRY AR, B FAB Y o) I FEE—RggL LT, #ETH37ArF0, T4
LA I FPOHREBSARTHFELZRH LR (Scheme 1), ZDARKRIX RO RILI 3K
ERAWDFEE TRPRERRNIVE] TAVDIFEDO_DOFETERSN-, EOREIX
BEROT vy 7 AREREERITICEVITo7, (MRORLI UE) BHREEREL . FF2R
KTHo7-0, [RPREBAI UFK] XEORBFEL LTOMEEZ H D,



Method A |
Feta IBrin Et,0

Ph (1™)
CO,CH,

toluene

78°C, 5 min " t,1h | IN-COZCH;,
Ph
71%
Method B 1M 05M
—- o 95%
toluene
78°C,5min ~ 10

Scheme 1. Regio-, and stereoselective iodobromination of ynamide to synthesize a bromoiodoenamide.

RPRAERR LI yREAW I — FTaelbid, 2BRETETTLEX TS, 7rERY
AFNYTVENI—FRRI VA I RDD insitu RILIORBREL FLAET VFHMTa
—F7uB LB ETLELEZLNS,

(o} 0
3t &
(HsC)sSi—Br + I1—N —» I=Br + (Hy,C)sSi—N
(o] o}
observed by 'H NMR
i 'R ' ] Br
R——N
B * Ewe @e
v A R Br
._>
R N-EWG I”  N-EWG
IRI R R.
R-C=C=N
| ©  Ewe |

Scheme 2. A plausible mechanism for the in situ IBr mediated-iodobromination.
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Direct Enantioselective Three-Component Alkynylation Accompanied
by the Dehydration in Water

Yoshichika Hara*, Mutsuyo Ohara, Shuichi Nakamura
Department of Frontier Materials, Graduate School of Engineering,
Nagoya Institute of Technology,

Gokiso, Showa-ku, Nagoya 466-8555, Japan
snakamur@nitech.ac.jp

Optically active propargylamines have been proved to be useful building blocks for the preparation of
biologically active compounds. Therefore, development of environmentally friendly synthetic process is
highly desired. Three-component reaction of aldehydes, amines and alkynes in water is one of the most
attractive approach for the synthesis of optically active propargylamines. We report the three-component
reaction using various substituted imidazoline and surfactant to afford propargylamines in high yield with

high enantioselectivity in water.

AFEET 2 VXL T IV IEBEEDMEOERERCEOHREEAL LTAVLhTNS, 7
Y=V IRAM)—%BHTET, 20X ) RFRAREROMENL S BEEATR R ARFEDORT
BEETHY, BFEOFEOREBNRRDON TS, T TUHT, B4ii oy @ElsAv,
TATER, 7V, TAXRVREBZROERER T AR AMEEISERITL, XEEE S L
FNT IVDORERRBRITRII LT 5 (Scheme 1)V, EFEIZPEIED A I o & BEHEHRI+ 5 ME
2i2<, BiZZhE O EHEREETH - MR T Vv F 2 2 RO E OIS - STERRE2 5
bR, e RLEOBRA»LIEI N N UBEZRVTWA 0, BEFMIARFEL B
TLET, SORIUFORMBE > TV,

Scheme 1. NH
2 , PMP
H Bz-Pybim (10 mol%) HN”
j\ . . \ CuOTf - 1/2 toluene (20 mol%)
Ph” “H CH,CH,Ph CHyCl, r.t, 36 h PhiR
Svte CH,CH,Ph
(1.0eq.) (1.2eq.) (1.5eq.) 93% Yield, 98% ee



L0 7R AR BB UL FEO—o L LT, #2427 5 5l U TEE LI SECEEICA
FTEHEE - BELKTRBRML T 5 HEEES 0 UL RLT S L OFEARERET 55
B, TRETORETHHBELEA I L PMBEET CHICHAN LA S22 AV 5 LER Do
2, &BIAMATERT A% HEBERT LSV ICRbN, AT COARIC L~ TINE -
STERBRIEAETS 575, ShoBALEHRTE SREROMRRZER TS,

— —HT, Ba OFRZIA Y ) v DBRRT L BRESAS K

g“TLTH/ G| ATEBEACISY D RATIRMTFIORE L, RSERIS LT

T M| 3 SARERRICRAT 5 LT, FABEREICRELTE 5T

— ERMLTVS, 4H, 1347 Y L ORBERM CRARE L Rk

mj;* Seicane L, KPS SRABRETH T 1 = MEOR L BREO R
R —» Hydophoblcefiet B 112 | 7=(Table 1),

Table 1.
NH; R-Pybim (10 moi%) PMP
o H CuOTf - 1/2 toluenoe (10 moi%) HN”
J\ + + \ Surfactant (20 mol% |
Ph” “H CH,CH,Ph  Solvent, r.t., Time PR X
OMe CH,CH,Ph
(10eq) (1.2eq) (15eq.)
Entry R Surfactant Solvent Time (h) Yield (%) Ee (%)
1 Bz - Pure water 84 1 45
2 Bz SDS Pure water 48 41 88
.3 BuCO___ SDS_______Purewater __18 __ 99 . 98___.
4 BuCO SDS CH.Cl, 18 22 96
5 tBuCO SDS Tap water 48 87 98
6 tBuCO SDS Seawater 72 73 96

SDS : Sodium Dodecy! Sulfate

¥F, BEAF LUV PORGETCRETCHo TRy YA NVELEH LB FE2KP TRV Z
A, ISEESIEBRERIREJET LAY, RAEEEAZERMNLEZLZS, 1 IVORERICE
5L, IXBEIEBRERA L LU (Entries 1-2), RIZT, EHE{ - FERTAINVELZEBEHREL T8
MFEBLRPMLIELZA, EABANVEEETHIERAIZY Y VERAVER, BVWRIGE - 2
FBIRENE SN (Entry 3), ZDEMFITELAF VR TCREISHERBET L, KEKLHEAZ
AVTHEWVIER L IEBIRENS iz (Entries 46), 72, TATE FEEET AV X%
FiME 21 BIDEE —RIEDORFER IR/t 25, HHBARIZBIT 2L DEITHRL Y ME
BIREIZ 48ITEEL, 45 THRES R Y,

(1) S. Nakamura, M. Ohara, Y. Nakamura, N. Shibata, T. Toru, Chem. Eur. J. 2010, 16, 2360-2362.
(2) (a) C. Wei, C-J. Li, J. Am. Chem. Soc. 2002, 124, 5638-5639.

(b) C. Wei, J. T. Mague, C.-J. Li, Proc. Natl. Acad. Sci. U.S.A. 2004, 101, 5749-5754.
(3) M. Ohara, Y. Hara, T. Ohnuki, S. Nakamura, Chem. Eur. J. 2014, asap.
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Aqueous Media Carboxylative Cyclization of Propargylic Amines
Catalyzed by Amphiphilic Dendritic Gold(I) Complexes

Ken-ichi Fujita,*! Junichi Sato,? Kensuke Inoue,’ Teruhisa Tsuchimoto,’ Hiroyuki Yasuda'*?
'National Institute of Advanced Industrial Science and Technology (AIST)
Tsukuba Central 5, 1-1-1 Higashi, Tsukuba, Ibaraki 305-8565, Japan
2Graduate School of Science and Engineering, Ibaraki University
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*Department of Applied Chemistry, School of Science and Technology, Meiji University
Higashimita, Tama-ku, Kawasaki, Kanagawa 214-8571, Japan
k.fujita@aist.go.jp

We prepared amphiphilic dendritic N-heterocyclic carbene—gold(I) complexes having penta(ethylene glycol)
units at the peripheral layer. By employing 1 mol% of the dendritic N-heterocyclic carbene—gold(I) complex,
the aqueous media carboxylative cyclization of propargylic amines proceeded smoothly under atmospheric

pressure of CO, at room temperature to provide the corresponding 2-oxazolidinone.

7 P >—EEtBBESRARE, TV ) v—DRRRZRTMECESL a 78/ Kk
LORERCENFEBREOFHELIZ X Y . AEEMEOREMLCMEFREOM ERTRETHS L,
SER4Z, ATV FY ~—BECEBRBARBINVR UK 2 2HBRUCARL,. Zh
ZRELLTAWSZ LIZL Y, ZBLRFEERE L LTHONE T SARAT I VDAL
RE VMBS BAKPRBR CIBL ETTHZ L2 RHLEOTUTIZBRET 5,

7TV R =—BEBLEEBRERRIN—&8K 2 i3 Scheme 1 IZHEWAR L7z, DMF #
90 C TAIFY/—NEeR_RVF (mF LT Ya—L) $EHTS GBr #REEE, A1IFVY
TAEATT RV w— 1 28R LTz, 2D 12-Y7unxZ U BIKIZ 70 °C TEMEBE ML,
HIETOEBRERBIN N REEETAR L, AuCl(SMe,) & DRIGIC XV FHEELEF L K
Vv—BEBLEERERBINN @K 2 2/, @& 2 13 I W /NV AT u~v b
FT74—IlC kY BEERER L,

BORRER DX, @BFEBBINR V-G8 3 R VLT I VDA VR IAL—BIL



G-Br

/\ CsF-Celite . G—N/*—\N G O—(CH,CH,0)sCH3
NN "D, 90C, 24 v G: ‘CHZ'Q
04% '-”1"' O~(CH,CH,0)5CHs
Ag,0 AuCl(SMe /\ )\
2 (CMed),  6-N. N-G R-N_ _N-R
CICH,CH,CI i, 3h Y Y
70°C, 24 h Au Au
90% & &
2 3(R= 2,6-iPr206H3)

Scheme 1. Synthesis of 2

RIGDRMEEL LTERTHEIZ L 2HEL TS 3, 2 TR4IL. ABREMETY FY ~>—BEE/L
&8 2 TRVTKBEP T o SARLT IVOINVRE VL —BIERIGZRA T, KIS
“EBMERBEET. KPZETIToi?, Table 1 IZRT LI IZ, ABIC=ER/RQEETEI a
FAT IVZRWIERE, &K 2 £ 1mol% AWT, Entry 1 Tik 24 B, %/ Entry24 T
ik 48 RIS ZTo7cL 25, REFRBTHIET D 24XV v BRBLIE, —F,
KR EEREREAT 57 0/ AEAT IV EAVESE, Entry 5 1ORT X 5 Ic&8stk 2 % 2
mol% AWV THRIGITEL, 72 BHREE2To TOHET S 2-3F 3V Y ¥/ v OREIL 49%
Thofe, 7R2AVEALT I VOB K5 EGERISBRE LD T, ZhbOBRLHFETRE
T 5.

Table 1. Aqueous media carboxylative cyclization of various propargylic amines

with CO, catalyzed by 2
1
2 (x mol%) R N\
— CO, (0.1 MPa
R —\ - 2 ( ) - o Nw )
HN—R H,0, rt \"/ R
0]
Entry R! R2 X (Moi%) Time (h) Yield (%)*
1 Ph Me 1 24 82
2 4-MeCgH,4 Me 1 48 87
3 Me PhCH, 1 48 74
4 Et PhCH, 1 48 72
5 H Me 2 72 49

* Determined by 'H NMR
References
1) T. Muraki, K. Fujita, M. Kujime, J. Org. Chem. 2007, 72, 7863-7870.
2) S.Hase, Y. Kayaki, T. Ikariya, Organometallics 2013, 32, 5285-5288.
3) K. Fuyjita, J. Sato, K. Inoue, T. Tsuchimoto, H. Yasuda, Tetrahedron Lett. 2014, 55,3013-3016.
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Automated Cooling Crystallization of Paracetamol Using the ‘Calibration-Free’ Direct
Supersaturation Control Method

Hiroki Takai*, Jon Goode, Ian Haley
AutoChem Team, Mettler Toledo
8F Ikenohata Nisshoku Bldg. 2-9-7 Ikenohata, Taito-ku, Tokyo 110-0008, Japan
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Many pharmaceutical and fine chemical compounds are manufactured via cooling crystallization from a
solvent. Obtaining the optimum crystal size is essential to achieve consistent product quality and desired
product performance. During a cooling crystallization the crystal size is governed by the relative rates of
nucleation and growth. These in turn are driven thermodynamically by the level of supersaturation. At high
supersaturation levels, nucleation tends to dominate, giving rise to a preponderance of smaller crystals. At
low supersaturation levels, growth tends to dominate, resulting in fewer but larger crystals.

Typically, a cooling crystallization will proceed by cooling at a constant pre-determined rate over a
pre-determined temperature range. While this is quite straightforward from a process control perspective, it
often means that supersaturation levels — and thus the relative rates of nucleation and growth — can vary

during cooling. This can lead to batch-to-batch inconsistency and an undesired crystal size.

This poster describes the use of a ‘calibration-free’ method where the temperature during a cooling
crystallization is controlled automatically in a water/IPA solvent in order to maintain a constant level of
supersaturation. In this work, a seeded solution of Paracetamol in water/IPA was cooled automatically using
two levels of supersaturation. The cooling was carried out in a OptiMax 1 litre synthesis workstation together
multiple real-time monitoring probes. A Mid IR-ATR (ReactIR 15) system was used to directly measure the
level of Paracetamol in solution - which acted as an input to the reactor temperature set-point control during
cooling. PaticleTrack G400 provided real time measurement of crystal size and crystal population and a
PVM V819 in situ imaging probe provided additional insight into particle shape and particle structure.



The absorbance band at 1516 cm™ by ReactIR was chosen for this study and two set points (5C and 2.5C)
were used. (Fig.1) OptiMax were used to control temperature based on offset points. The population of small
particles, (<10 microns), and the population of larger particles (80-300 microns) taken by ParticleTrack was
shown (Fig.2), along with the cooling profiles generated by the automated set-point control. At the higher
set-point (greater level of supersaturation) the rate of increase of both small particles and large particles is
greater than at the lower set-point. This data tells us that the relative rates of both nucleation and growth have
increased as a function of increasing the supersaturation level.

009 Automated set-point
’ [ scona wm2scoe o sacnam] control staried
W Corta <108 Commi W Courks <1075 °C el
008 W Coont3 80-3005 ‘Cofscl N Courts 50-300 2.5 °C ofiet
== TsCona o= 125°Cotwt

40 - 2000 -,
‘ S

°
<

]
"
.
.

Absorbance at 1516 cm”!
& 8
Temperahue (°C)

e
®

003

. . [ ' . " ' , 1 . = : i
10 15 20 25 30 3% 40 45 0 0.5 1.0 16 20

Temperchur C°C) Relative Time (h)
Figure 1. Temperature vs. Peak height at 1516 cm'? Figure 2. Comparative ParticleTrack data for the two

supersaturation-controlled cooling runs

As a conclusion of this study, through this method a better understanding, and possibly a shorter process
development time, can be realized by quickly isolating the ideal cooling profile and targeted particle size.
- The thermodynamic and kinetic process map derived by this method can be applied to minimize cycle
times
- ParticleTrack and PVM facilitates a detailed understanding of nucleation and growth rate consistency
through tech transfers and scale-up
- ReactlR enables automated supersaturation control via single peak height assessment
- Using the ‘calibration-free’ method enables scientists to derive optimal cooling / anti-solvent profiles
and ensures product quality is maintained on scale
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Regioselective Trifluoromethylation of N-Heteroaromatic Compounds
Using Electrophilic Activation by Borane

Many important drugs, agrochemicals, and functional materials contain trifluoromethyl (CF;) group(s).
Direct C-H trifluoromethylation of organic molecules is the ideal method of introducing CF; group(s).
Despite the recent important advances in C-H triflucromethylation of N-heteroaromatic compounds, which
produces important components of bioactive molecules, regioselective C-H trifluoromethylation of
six-membered heteroaromatic compounds has yet to be achieved. Herein we present a general and reliable
method for the synthesis of CF3-containing'N-heteroaromatics through highly regioselective addition of a
CF; nucleophile to 6-membered N-heteroaromatics such as pyridine, quinoline, and quinine N-oxides
activated by trifluoromethyldifluoroborane (BF,CF;). The C-H triflucromethylation proceeds under mild
conditions in gram-scale with high functional group tolerance. This method will be useful in both laboratory

and industrial processes.

[EFR-BREN] MY orturFirEk (CFRE) IERMS. BE, St icadshs
BEELRERETHD, HE. CHESOHBNA CRHILREBBACHEERTHS, L, E
ROLLELTEER, ©IPUVBIUFX /) VEBHBOD CRALIZCF VAV Z AW ERIGFICER O
TRY. VI V/BRUFR Y BRA~OMERIRNZ CFREDEAITIER L TWARW, FDH,
ARREER T uFHEELADOMNERBROLR CRILREOHBIIEERBETH 5,50, . Fx
M EBRA R CRAERSE2ERT <L, RISEDEW CF 7 =4 AV RiZH) CF; bR iG%
BIT2, CF3 7= EREERENWZD, EUYDUrBLUF ) U VD N-AFY REKR T BFCF
KXY BEBFROICEET 22 & T, 20BN REN CRAEAEBMARELET. BEFRINE, &
BHRREFAM CHEIT L.

[(FFRAER] ¥ —BAOIZ, V) PU~OEFRREBRRIG 2 EITS B2, EBRETEEBLL
TEYPUNFHFVRELIERIZ, TUNVE, PUAVEREOBFRIEEZBATAZLTEY Y
VBROBTEEZIET IR FENRS I, T b OFEMILEL AV BT ITRIZA CF; 8
RIGIEET L ad 0T, Bxld, BV U FEEOREFHLZELITEDITFTFA v 2T 5L %
BAYIZ DFT HEZAVWTEEBFEED LUMO =XV ¥—%2HELE (B1), TOBR. K5
L DBEEEMSEV LUMO TRV F—% b 22 L #RH L7, BF:IZH~_TE HIZEV Lewis B %



FTBBFCREDLBEIRL, ¥ _os1ev

JIVVBITBEY VU N-AX -1.02eV
-1.56 eV

¥ F-BF,CF; $62EH L L —
= CR{ERISERFTHZ &

-231eV

-2.84eV _
iz L=, 2.99 eV

F/)UUBLIOEY SOV N
t#?P-BF;CF;%ﬁi;:EIZ @ Q Oe Oe @e Q
0o

r.l@ OAc tlie Cl I:l@ OTs

ICRTHETRAM U, 264 OAc OBz oTs OBFs
FIIZEERP R TREICHERE 1 BY SURBHOLUMOT R L¥—DLLE
LYY BTADT B aw NI T T 4—IT CFLBFK + BF O,
HEERERINRAREChH o T, l CH,Cl;

* / U v N-ZF% ¥ R-BF,CF; $#® CF;{k® N [Eth-BFzCﬁ + KBF4I .
RIS 8,Et L & Z A, Ruppert-Prakash R—:— ]I\/j s —> R':‘ | t
RAH (MeSICE+CSF) BHBHTHY, 52— 18 e e
272 2 (DBFAEP OBILRICT BHHAR D H2 ¥/ YSBLUEY -‘;y-ocsch,ﬁewa)%z:zCFs

N3 eWBahrol (B3), abiz, ¥/

VEHB LU TRERBEZITIZSWEENBE Y P00 N-A* Y R-BECF 8842156 bkt 3
2-CRILERB LN, EbRERIEEF=—X N-Z XY F-BFCF#EFICd LTEALEL Z 5,
E a3 ERE=RTIVEEZREBTH LR, X7V UBBO 2HLTO CFLRIGBALER
RENTHEIT LT, FERIIZSBROBTREZETIZER~T uFFEILEDTHoTH, ARKE
BT BALEERGZ CRALRERTIERI L2 RTEERERTHY, CRHREZSUDERILEAY
DOREARB LUK REBR~ORBRBHFEEINS,

Me3SiCF,
S CsF
lo, MS4A S
N —> p
0.2 ethyl acetate N CF,
BF,CF;
x
R R x HO
T )L ©©~ 96 ]
7 N°>cp, MeO
NP NCF, NZ “CF, I O 3 S
7 entries 7 entries Fa NZCF,
up to 93% up to 70% 61% 83% 58%

3 BURNT OSBRI SDOCFERE

1) Nishida, T.; Ida, H.; Kuninobu, Y.; Kanai, M. Nar. Commun. 2014, 5, 3387.
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Intramolecular Hydroalkoxylation of Unactivated Alkenes
Induced by Oxidative Activation of PhSiHj;

Shoji Fujita*, Masanori Abe, Masatoshi Shibuya, Yoshihiko Yamamoto
Graduate School of Pharmaceutical Sciences, Nagoya University.
Chikusa, Nagoya, 464-8601, Japan
fujita.syouji@c.mbox.nagoya-u.ac.jp

We focus on the development of economical reactions for future organic processes. Intramolecular
hydroalkoxylation can be regarded as the isomerization from alkenyl alcohols to cyclic ethers, which are
atom- and energy- economical reaction. Herein, we present efficient intramolecular hydroalkoxylation of
unactivated alkenes using catalytic amount of iodine and phenylsilane. From mechanistic studies, new
species generated from oxidative activation of phenylsilane are indicated as active catalytic species. Catalytic
activation of phenylsilane by iodine also promotes reductive intramolecular hydroalkoxylation of unactivated

alkynes.

BEITREASHELAEERFESPHABINTE N, EXEHLADREENLLEDE. K
FOoRARTRNF—a X2 H/PRICMXERT H7HIX, TRODOFERIIRIECHSLIZELR
VW, ZODOEIRBREBROLNVERT 2 EADEBRDODITIX, KFHROF/VENFEREEL R
B, Eie, REARMOBRRE., SMEERFOESRELER LIRS ICIE,. BBEBERAVARVWEREHS
HELW, ZOLIRBAPLRREIL. ERTNAVF=AT N a— L BRI —FA~NLERT S
SFRE FaT7rax i bRISICER Uiz, ARGIREMECRISIZAE ST Z LA TEZRFE
ADENRISTHD, REOE#RITT — F—T WLIZHEL e £ iz & o THRRETH 3 25,
CIHBDERK - BHEOBETHFI R « =X NVF—1 X3 5(Schemel),

Intramolecular Hydroalkoxylation
on /
AIBN

)
C= — OO_\ == O‘\
—_— _— =
1 H

Scheme1




BEEDLIT, BRRBATHEavRE, BMRBTHT  1,+PhsiH, —opai > PhSiHl + HI
HOEVITVICER L, BILETNEROFRLTHE FO TV Hi+PhsiH; —soai > SiHl + PhH
xRSO % B LBRNEITo/, TOKR. fifE
DIAYRLT ==V VT UERBEL, TAVF=ATAI—LE
WINT % L EKT THRNISFAE Fe 7 af U bRIGHETTEZ L2 R LE, Iv#ke
Tz VoIV ERETHEI—RT72= VT UBERT B Z A Keinan bk o THRES
NTWBIEND, ARIBIII—F 72V TVt ioTHEBEENRDZbDELER LTS
(Scheme2),

EEERAGEHORNER 2 (Tablel)lZRY, 2B R exo A VI 4V EHTBTa—) 1a, 2BH
endo F V7 4 VEFTBT L=V 1b OWVTIH L HEHRBTRRT—T IV 2220 B ELNT-, 2
RT3 —)b 1e,1d 2> D b LB RIFRINE CRIRT—T )V 2¢2d BEONT, A0 2e DR
bRRBITEIT LI —F KRA VT4 VEFTHTAI— N UIDIL6 BRT—T /L2153 46%,
KA L7 4 VBRNEBEELLEEEEMLOAERLE S BB —T L2008 15%Ebhiz, WTE
REESTFELARDSANT, YINZ—=T NV REEEZFTD 1glh, XU IUNVREEEZFTD LI
DVWTRFEIToL A, WThOER D REFRNBTRRT=—T /v 2g2i 3B obhic, AL,
BRENTII— 72NV T U RBHERB L TIHRTFAE FaTrax U bRIEORRICRES)
Lic, ARISIHEEBHBEAORER L RVI—FT7 ==Y T V2L 55, EFE»D
RERBEOFRAMBE a2 TH B,

H

1 (cat)
l/o"' Phszil(-l; {cat) é/l
_—

RN CHCL(0A1M),t R

Scheme2

Table1 1 2
Substrate Product LIPhSiHy Substrato Product 1/PhSiH, Substrate Product 1L/PhSiHy
1 2 {moli%) 1 2 (moi%) 1 2 (moi%)

0. 510

0.
& QL :I: \(/W \Q(H 1107": 3 i
Ph Ph 78% TBSO. 81%
8% dra78:22 \ TBSOH; c dra76:24
10/10 5'"’ 5_7/ f’;:
915’5'6 u% TBDPSO\/E/\
>2 dlastereomers X mpsou,c dr- no data
OH 10/10 OH 10120 OH © 20/d0
12h 5_7/ 24h
e Ph Ph 431.115% Bno = BnOH,C’ dr Z%-ao
B ¥ :
1

—F . TAFEoLATAI—INIH L TCI— R T2 VTR AVWESFRE FaT7rax il
RISERBABZI-L A, FAE FuT7radx Al O CRIESETT LRk —T A3 EL
N 7-(Scheme3), KIS E OB & REBEAGMBIZOVT, ARRTRET 5.

OH I2 6§ mol%
PhSlH 160 moi’%
= 3
Ph 2
CHzClz 0.02M, rt

Ph

0.

Reduction 7h
86 %

Ph

Scheme3

[1]E. Keinan et al, J. Org. Chem. 1987, 52, 4846.
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Investigating the Reactivities of PhSiH3/I; and PhSiH3/NIS Condition

Masatoshi Shibuya*, Masanori Abe, Shoji Fujita, Yoshihiko Yamamoto
Department of Basic Medicinal Sciences, Graduate School of Phamaceutical Sciences, Nagoya University.
Furo-cho, Chikusa-ku, Nagoya, 464-8601, Japan
m-shibu@ps.nagoya-u.ac.jp

We have recently developed intramolecular hydroalkoxylation to unactivated olefins under PhSiH,/I, and
PhSiH3/NIS conditions. From the mechanistic studies, PhSiH,I are suggested as the active species. The
reactivity of PhSiH,I is unknown and there are no reports about application in organic synthesis. To clarify
its reactivity, we commenced with development of reactions induced by PhSiH,I based on its structure. As
the results, it found that PhSiH3/I; and PhSiH3/NIS promote a series of reactions for iodoether 1 and cyclic

ether 2 consisting of deiodination, hydroalkoxylation, reductive ring opening, and iodination.

TY—rh27 V=V REBERFEOMMLE B L LT, ReBAFESHOBEATTOEW
RISHIZ X 2 HARIGTEERBOAINZ B LFREZ1To T3, TOBFRICBWT, B, MEE
D7 2=y FLAVRIE>T, BEEERTHWRWT AT I T 55 FAE Ru7iasx
VLRI EITT B Z L 2 RH L, RIGBEBIZET2EN L, ARGIE, I—F7 ==Y
T U REEMEL LTEITLTWA Z EBTREINT, B2 DMBRY I— K7 2=V T U3,
IHNETRIGHEIE L T2 BEORWHFRRIGEER TH S, £Z T, TORBHEICBET 5 L8
HAMRER/DZED, a— 7= T OBENLTFRENB VA ABEME, Btk I U{ksA
AU EEERIA LGSR T o7, TORR. 39— F=—T L 03 vRERIG, BrhIH
RIIGEWRD LT RABREIEHPHBRESETTIILBHALN L 20T,

B
H H Lewis acidity
Ph-Si-H + lborNIS ——> Ph-gi—|] hydride donor
|!| toluene |!| iodide donor
or
CH.Cl,



3—F7z=)L>5> (PhSiH,l) ORGSR

SFAE FaT7rax W ERISORREER T, BRRHLEI— F=—F 1 1 03 YRR
JEOBBIEA OCRMEZMIE LT, TOKR, BLa vRLRGIE. M=o h 3 mol%d I kL 7
=NV TV E O TIRRR RIEHETLI(), —F T, Pr/uu i Z pot&oa ke
128BOT7 ==V TR BAELEE, I—Fx—F 1 25075 &, BRdBBRSBET
Liega ve7 A0 3 BEohE0), HIRENZ LiIZ, ARGITHERD 3 URIZ L > THEITT S
Db, I—F—FTN10IUVRBRI SIS INVENBER L3I VT AXL3I 2523, &b
2. Y7uaR o N-3—FRIV VLI RET 2oy S pbI—R7 2=V T 0%
BL, I—Fx—TNV1%25MT3 L, BTMBERRISOLNBET LS 1 &T L a—L 4 BEIN
RTELBN(C), ZNOL—EORISIE, HI VR L->THBONIBRI—FT N2 2R TETL
T3 LEZLNDZ LD BIBTAMLERR—T N2 2EHE LTRM 21T o, TORER.
BILAIRER-3 VRIERE (d). BILABBRRIE () PRBRETLE, HERLEI VETAFL
IBFIRTNANI—NAERERTETLTVWBRI L 2ERTI2H, FI1RXTLVa—L523 0%
T2 VT CFETICERNT 3 LIEOHIC I UREBEST L=,

12 0.03 eq 1,0.2eq

@ \7Q PhSIH; 1.5 eq 1 PhSiH; 1.2 eq
a —— (b) > J\/\/\
PH toluene, rt, 4.5 h P P CH_Cl3, 1t, 60 min Ph 1
87% 82%
1 2 1 3
NIS 1.2 eq 24 ¢q
I PhSiHy 1.2eq PhSIH; 2.4
(c) \7Q —_— /l\/\/\o @ 7@ — J\/\/\
PH CH,Cly, 1t, 76 min Ph H PH CH,Cl,, rt, 60 min Ph !
92% 79%
1 a 2 3
NIS 1.2 eq 1224 eq
PhSiH; 1.2 eq PhSIH; 2.4 eq
(e) > Pl J\/\/\ OH U] ph/\NOH —_——— ph/\/\/l
P CH,Cly, rt, 75 min CH,Cl,, rt, 60 min
2 80% s s 93% 6

KERBEEEMEL T EAL T 1 VDET

LEOBRE»S, BR-—F NV OBILMBRKIGSESCHICEITT A ZEBALNE RoT, #
2T, TVT=nATra—nTE2FEHE L FaTax I bRib & BT B RS HS B i &
TFHhiE, AL 74 UoBBTINEMTT AL 4 BEBELND, BRNOER. 4 BN T-KER

EZEMEL L TETRENETTHZ LBHALNE RO,

NIS1.2eq

J\/\/\ PhSiH; 1.2 eq /l\/\/\o
Ph 0 > ph H

H  CH,CI, 1t, 75 min
96%
7 4
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Practical Oxidation Reaction of Alcohols with Sodium Hypochlorite Pentahydrate
(NaClO-5H20) Crystals

Tomohide Okada*"', Tomotake Asawa', Yukihiro Sugiyamaz, Masayuki Kirihara®, Toshiaki Iwai®,
Yoshikazu Kimura®

'R&D Department of Chemicals, Nippon Light Metal Company, Ltd., Shizuoka 421-3203, Japan *Market
Development Department, Nippon Light Metal Company, Ltd., Tokyo 140-8628, Japan *Department of
Materials and Life Science, Shizuoka Institute of Science and Technology, Shizuoka 437-8555, Japan
“Research and Development Department, Iharanikkei Chemical Industry Co. Ltd., Shizuoka 421-3203, Japan
tomohide-okada@nikkeikin.cojp

Sodium hypochlorite pentahydrate crystals (NaOCl+5H,0) containing less free NaOH and NaCl have been
developed, which is now commercial available, high volume efficiency, and high activity for the oxidation of
alcohols. Primary and secondary alcohols have been oxidized to the corresponding aldehydes and ketones
with NaOCI*5H,0 in the presence of TEMPO/Bu,;NHSO,. This new oxidation method is applicable to
sterically hindered secondary alcohols.

TEMPOY, AZADO? IZRREINB= baF AT PN L35 7T Va— VEOREERE
F b Y o ABMEITE M L BEFEREHFEE OFETH B, 1) TEMPO TIXEREV 2 kT V=
— NV OBLIHERETH S, 2) AZADO BEEDERNBEKTH S, 3) KEERHRT ) VA
135 10%ABIE CEBDERNE., 4) BIERSZHR L SETTH0I1E pH % 8~9 ITREY
BUNERHD, REKRBORMMEH S,

Rail, MBOFEICE VKREERET Y VA 5 AERKER (NaOCISH,0) 2RETLHER
B L7e Y, ORI, AOERBENS 2% Th D ABIKIZHART 3~4 FOEMBR CTRIG
NIF2 B, F-EEHED NaOH, NaCl D& ENHIR MAKBIRIZEA~ 1/10~1/30 L D2Vl H 5.

3, 0.01 Y4B TEMPO EFET. 10 S VEAD 2-F 7 7 ) — V2 EE L LTHEL OB LS
BERBUIEREL Table 1 17T, Yr7uuXFrd, HAEBEREE U CHRBAKRT N5 7F
NT UE=Y AEAV, 1.2 X80 NaOCIs5SH,0 % 5CT—EIZMX 1 FEE#ERT 5 & 97% DR
T2A7 % ) UBER LT, 13% NaOCl KBKE Z R —&RMF TRV ZBEIE 2 BRI T 2%DINETH
o, i, THERD 13% NaOCl KB T, BIEME/R 1-Me-AZADO Z it L L TRAWTH b $h
14%DINE T o712, HEBBAEOEER WL D1 DO&GE R LR, BuNHSO, i1+



BB L D NaOH 29T 2\ 0B& 2 LT3 L Bbh3,

KIZ, WL OPDEE T NaOCISH,0 DBMERIG 2T 7-#ER% Table 2 (TR T, 0.01 ¥&D
TEMPO OFET. F#ET7 L a—VJRIk | BHLRICEVIRETHY T 57 AT e FERiZy by
WCEL L, MEBEEOKE A2 2T Va3 —/ ik TEMPO/NaOC] /KK Cit pH % 8 2B iR L
THIEL A LBIEBETLRVMERRTHE Z L BREIN TS 2, L L, NaOCISH,0 %
BAV3 ENEREDOKREN L-A Y b=l 26-PAFNA4-~TH ) —NTHA LEREZ T HIT,
RFRNBTHE T brigxi, £, fliit% 1-Me-AZADO 127 5 & G A >BILR T

HYT35 bbbz, OH NaOCI-SH,0 o
—
1 TEMPO (0.01 eq) ‘)k 2
R R puNHSO,005e) R R
OH NeOCI (1.2 eq) o] 10 mmol CH,Cl,
— Table 2. Examples for oxidation of alcohols with NaOCl-5H,0
) TEMPO (0.01 eq) r
BugNX (0.05 eq) Substrate NaOCl-5H,0 CH;Cl; Temp. Time Yield®
10 mmol 5°C (eq) mL) (¢) M) (%)
Table 1. Oxidation of 2-octanol to 2-Octanone with NaOCl /H?/\ o 11 30 5 ) o1
Time Yield®
Run Solvent Catalyst X NaOCl
4 M) (%) @A“ 11 0 5 1 9%
1 CHCl, ——  HSO, NaOCI'SH0 24 78
o]
2 CHCl; ——  HSO; NaOCleg 27 9 »/O/\ " 30 5 05 98
3 CH)Cl, TEMPO HSO, NaOCI*5H,0 1 97 o
4 CHCl, TEMPO Br NaOCI'5H,0 2 14 (Ij/\"” 12 10 15 05 83
5 CHCl, TEMPO Cl  NaOCI'SH,0 2 10
6 CHCl, TEMPO Cl NaOCI'SH,0 2 89° “T ™™ u 0 5 05 9
N
7 CHCl;, TEMPO HSO;  NaOClag 2 2 on
8 CHCl, TEMPO —— NaOCI'SH,0 2 0.1 /H\)\ 12 30 5 1 97(95)
9 CeHsCF; TEMPO HSO, NaOCl*5H,0 2 55 *on
10  EtOAc TEMPO HSO, NaOCI'5H,0 2 97 /H\/k/ 12 30 5 1 97(96)
3
11 CH,CN TEMPO HSO, NaOCI'5H,0 2 53 OH
12 AcOH TEMPO HSO, NaOCI*5H,0 2 78° _O < 1.6 10 15 2 96b(92)
Me- 14 30 rt. 05 o8
13 CHCl L;“:Do HSO, NsOCI'5H,0 1 100
cmcl, M o . i )\)":)\ 1.8 10 15 6 88
14 2 A7ap0 4 NaOClaq 14 0t 05 o9sb
a: GC yield using an intenal standard  b: addition of NaHSO4*H20(0.05 eq) a: GC yield using an intemal standard (isolated yield)
and little water ¢: room temperature b: 1-Me-AZADO was used instead of TEMPO

TELEZSHEIC 20 fFORTF—NAT v TR ETolc, BEEZEZE LT, FEHETE Lz, BP
b, BERET F/LESEE(70 mL)IiZ NaOCle5SH,0(39.5 g) & TEMPO(0.314 g) / BuyNHSO,(3.39 g) & LA A,
BEZ 0~15CIcary be— A LR bR Te— MZT2-427 %) —/ 261 g & 25 2T TH
Tl Tu— FNZEBETF V(10 mL) TEHW AN, FETEELS 1 FRE%IC GC ot & Licf
R, 2247 %) ENEBEIRER 97% TH,

References:

1)P. L. Anelli, et al., J. Org. Chem. 1987, 52,2559.  2)Y. Iwabuchi, et al., J. Am. Chem. Soc., 2006, 128,
8412. 3) BERAESL. HREK, SIHFE, $57F 4211130(2008 4E).  4) T. Okada, et al., Synlett, 2014,
25, 596.
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Selectivity Control Using Flow Microreactors.
Reactions of Organolithiums with Polyfunctional Electrophiles

Aiichiro Nagaki, Satoshi Ishiuchi*, Keita Imai, Jun-ichi Yoshida

Department of Synthetic and Biological Chemistry Graduate School of Engineering, Kyoto University
Nishikyo-ku, Kyoto, 615-8510, Japan
ishiuchi.satoshi.33w@st.kyoto-u.ac.jp

We disclosed that flow microreactors are quite effective for selectivity control in reactions of functionalized
organolithiums with polyfunctional electrophiles.

BRALEITBWT, BROTREZETIERICH LT, —2OFRECHFBROICKHEI®3 2
LER—BECIIER TRV, TOR), SROTRELHTIHELYTEARTIHE. REsH
FEVEREUAOTRES KIS K U CREMERNOTREICER L TRE L0 bBLS FERK
ISETIZ LR, ThETOERTHo. Kk, RELETEELTOTRICEL T, ROHTF
BREITH, LL, ZOX52RH - BRBE2LEL LRVWRTFERENBERTENE, 7 Az

- AFyTxa) I—0RVWBEIRRLE LLHROBRVARENRBETE D, 20X 5 2FEE
7 ) —DARREOHRBIIERER R VEELREO—-THY, HERSREARED TS,

—F. EE, Ta—vArul) T E—ERAVEERARKISORBEREACTDOR TS 2, Y5
RETHINETRTIu—vf 70 YT ¥ —DREREN LEATBRARKISORBICRY MATE
D, MESERREEORERZFIATAZLICLY., REFHERERXAETET Y —AY FULERY
DARREPHELEMT 5 REOHEICED THREHTHEZ LERELTVS 8, £, KEOEBR
HHEIZH L, 7a—<A 7 n ) 77 ¥ —OBEREOFABRBDO THEHTHIZLHBEL TS 4

AT, <A 270772 —DOHEEZFENLL, "uFr— U FUOLARBRGICE D RBEIRER
BETHERELATIEET Y —ANYFULRLSERERETH L ORSOBREL HIBNTE L
kD, BEROEBERHT 50 FERHARTREE TAHRRBEY V) —AREOMTEE B8 LK
21707,

vAf/uixY—tefruFa—TIVTI7EZ—mbERENBZT7TU—<f YT I ¥ —%



RV, 4RV A ARV XTATE K1) (SERERETFH) L —YBOT =AY FIALOR
ORME T oTe, A 7B IX Y — L BREARRE B SERMET oL TS, IFY—0
NEF/NDNEL WEBENG BRI, F o IARAVE LRV INEORHICT ==L Y F 7 A0
M7= 4 (di-fHnE) DBIERIMZ b, RV INEOLHBKR LT 2 (mono-fHiNk) 2EEREN
ICBbRE, TOZ Lk, ARGOBREHEICHRESMED TEETHS = L ERTRETH
B

0, O Y19AY7HE8—- HO o}
>—< >—< + PhLi > >—< >—<
H Ph 40°C PH Ph

1 2
0] OH HO OH
+ >—©+Ph + >—©—<—Ph
H Ph  PH Ph
3 4
RAUDIFY—OWE  BFRE TRE %) _IRE (%)
(um) (mL/min) 1 2 3 4
800 15 65 23 3 40
500 15 71 34 3 32
250 15 83 66 2 15
250 5.0 74 42 5 29
250 0.63 61 7 5 40
250 25 78 70 2 8
250 30 81 73 1 8
macrobatch 65 23 7 26

EBIT, F I UANR=NVEUNDA FFRIHIAR=NL, =bn, 7 ) EROEEREF TR
EE2ETARVATATE REFGBARARET VNI FUOLELORGIZBWTY., BERAICEY &
WINEOAEFBIROICKISZIEDZENRTER,
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Generation and Reactions of Benzyl Lithiums
Using Flow Microreactor Systems

Aiichiro Nagaki, Yuta Tsuchihashi*, Suguru Haraki, Jun-ichi Yoshida

Department of Synthetic and Biological Chemistry Graduate School of Engineering, Kyoto University
Nishikyo-ku, Kyoto, 615-8510, Japan
tsuchihashi.yuta.37n@st.kyoto-u.ac.jp

It is well known that generation of benzyllithiums from benzyl halides in the absence of electrophiles using
batch macro reactors is difficult because Wurtz-type reactions took place. Herein we report that the
generation and reactions of benzyllithiums in the absence of electrophiles can be achieved using flow
microreactor systems. Flow microreactors enable the generation of benzyllithiums bearing electrophilic

functional groups and their reactions with electrophiles.

RPNV Y F U LI, RHETIMORVUNLERE (Hh., v 7RV TLARE) LEBLTRIGE
BEWED, T3V EEPAEARR EDORL RESICHIATE 2B NN REEETH S, LA L,
EDRETIX. Wurtz ¥ v 7Y VI RISEORIRIGH K& 2REL 25 1,

—F, YHEETII7a—<A 270 )T 7 ¥ —0ORELZEN LB ERRISOBRRICERY A
TEY, FEHEEMEHOBRELZFIATIZ LICLY, ROy FRRISB TR TH-
EREFUEEELZETET YAV FULBORELRSEZERLTWVWS &, iz, KEOER
R T —<Af 70 ) 77 ¥ —OBERANEETHHZ L bHEL TS,

ZOEIREROLE, FRETIX, 7u—<A70 VT 7 ZF—DRREFENP LRV INVYF
U LEDBTENY FAIZ X BRELREFHR L ORIEERFILE,

A 7uiFY—tefruFa—T YT I F—boEBREINDZI 7o —<AI/n YT I ¥ —%
B, m"aF e dn (RIERV O, BIERVUL) LTI FULF 72 L= Rtk 58
Y FAk, FNHOREFHEOREERF Lz, I X —DRBER/NELSFEEBKREWVEAI,
Wurtz B o 7V 7k (ERVDL) ORIEEZMZA DI ENTE, BHOERYNRIRBLLLED



NDHEZLBALNLRoT, ZOZ LT, BEBAR Wurtz B » 7Y v 7 0B CTEET

HBZLERTHDOTH S,
N49AY PHa -
REFH
- ' “Li - N Ph
Ph~ °x *+ LiNap —— pn” Li - P NE + PR
20°C 20°C
x NMUOIFY-0RE KRR RETHI IR (%)
b (mL/min) £/ ERVIN
Cl 500 9.3 MeOH 70 14
250 9.3 MeOH 90 4
250 9.3 PhCHO 80 1
250 9.3 PhCOPh 93 1
Br 500 9.3 MeOH 23 36
250 9.3 MeOH 73 10
250 18.6 MeOH 90 4
250 18.6 PhCHO 75 —
250 18.6 PhCOPh 71 _

EHIT, vA 7 uFa—T YT 7 —DOHBEHREZHEECHE T IZ LICL YV REFEERELFT
BRUOUNMYFULARBOBRERLDRIIRIGbAIEEL 2o T,
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Optical Kinetic Resolution of Aminoalcohols through
Intermolecular Acetalization Catalyzed by Chiral Brensted Acid

Takuto Yamanaka*, Azusa Kondoh, Masahiro Terada
Graduate School of Science, Tohoku University
6-3, Aramaki-aza Aoba, Aoba-ku, Sendai 980-8578, Japan
mterada@m.tohoku.ac.jp

Optical kinetic resolution of secondary alcohols is a useful method to obtain enantio-enriched secondary
alcohols. While acylation, which proceeds under basic reaction conditions, is well-established method for
this purpose, the kinetic resolution utilizing intermolecular acetalization has never been reported so far,
because acid-catalyzed acetalization proceeds under equilibrium condition. Hence a well-designed reaction
system is required to achieve optical kinetic resolution through intermolecular acetalization. Herein, we
report optical kinetic resolution of amino alcohols utilizing intermolecular acetalization catalyzed by chiral
phosphoric acid. Intramolecular hydrogen bond of the aminoalcohol was found to play an important role in
the efficient optical kinetic resolution.

(Fraal

BIRT N a—VEOREROEZSBNINREESE LT Va2 B3 FARFEL LTEL
AnbinTnag, ZOHT, KBEDT U REEFIA L EEROIEESFITR D — BTk
D=2, LTHI MOHEEIN, BN FERPZEREENL TS, —F. TEF—(LidBf
BIC X B1R%  BRBRESE THATH, TLa—LOR#EL LTRRNARFERTHS, E0
e, TEF MU XD EEROAEFESENL. BEMRGT CEITT S 7 VIV LOBBH R FE
MICRDLHTFEND, LALLM E, —RICEMEZ AVWTIT ) 75 — LRSI FERIS T
%61& HERAERMZ BRITIITRY MRV RESFEITEEI RN EEZ ATV ERD
D, THE CHRESIZEN o, o T, BRI X 378 & — bR &8 ERNEES BB
BRTAICIERNRARTAERE L 25 L) IERERELIRTIMLERD D, Z ) LIERATHRE
REBEST I L TRLBERFERE LTHFRT B = ERISBRET N5, EBE, FRIGH
BIVIZKWEFRAT Y - EREEREBERE~ L BE L-FIBRIEIZ 2> T o0
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BRI L 50 FMT7T S —VERISIZIE, ERbDE LTT ¥ — AR E T )~z —
TMEHT BTN —VORMRIEDZoRH B, 2T, SIFIRIFERGEL 257D, RELE
ETBZLIZBETHD, —FTREFILX. =/ —NT—FNL L TEF—NOMYREEEND, T
B —NAB—FRIEREND, Led > TERRBERBICER R Z oMK EE BvhiE, #
K RTRAFRIGICL Y . FFET v F —IMERBIZ X D HESENERTE B L ELE, 4
B IXTNT VAT FBRRMEL LTRSSV VERL AV, =) —NT—F L~OFIIER
KEDFFRTEZ—MMEEFIAL, ERT NV a— VEOEEROESBZRART,

Figure 1. Mechanistic Differences in Intermolecular Acetalizations

. Transacetalization: Reversible (Equilibrium) System
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Scheme 1. Kinetic Resolution of Aminoalcohols Utilizing Intermolecular Acetalization
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(G =2,4,6--PryCeHy) | 2 Klnetic Resolution E recov.-2 4
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Process development of Vascular Adhesion Protein-1 inhibitor AS2500149-FMA

Takao Hashimoto*, Souichirou Kawazoe, Shun Hirasawa, Furutera Tetsuo, Minoru Okada
Process Chemistry Labs., Astellas Pharma Inc.
160-2, Akahama, Takahagi-shi, Ibaraki, 318-0002, Japan
takao_hashimoto@astellas.com

AS2500149-FMA was discovered as a potent and selective Vascular Adhesion Protein-1
inhibiter witch was found by optimizing an in silico screening hit compound. Toward the
scale-up synthesis, there were several problems in the medicinal procedure. For example, six
time silica-gel chromatography purification was necessary to remove impurities, and the
filtration for clarification in the last step was difficult due to low solubility of the final product..
We solved these problems and accomplished 30.8kg synthesis of AS2500149-FMA.

AS2500149-FMA! iX, #PULEHT A 7T VMDD in silico screening IZX > TH
bhfey— MM asrBEILTA I L TRHENT-M A OBIRM A Vascular
Adhesion Protein-1BlEH| & L TRIEINTILEHTHS.

N/j/O\zl NHZ
R
cl N,/\}4’"‘:«’ 0:\8)
Hop °'5%¥o
HO
Figure 1 AS2500149-FMA
AR CRAHENRTEERIEZVIFADTLABRANWDZ L, ZL DA VIR

FREEEETIZ L AL REREICRMETHY, BREETH S 1/2 7w VBEIT
& OEBEELE, KICx U TEREMELS, HRIBAZ1T O Z MR ICEETH - .
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HIRIED D Pd BE LNV OBERITRZI LTz, 9 225 AS2500149-FMA ~DIFEHIZOW
TIHE#R L 7 VB DRI & 0 BB REORIEZ AR L, B oEBIRA#RIC/KERLT

NI OAZRAWTEHED 1/2 72 AVBEOZZBROIITHEE S a2 28 AT
52 LT, RRREOHEMLRBEELEE L.
RI—NT o TREDKER, MR —/VEREBHL 30.8kg DRARARELB-.
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Chiral Phosphoric Acid Catalyzed Asymmetric Transfer Hydrogenation of
1,5-Benzodiazepine Derivatives Using Benzothiazoline As a Hydrogen Donor

Kosaku Horiguchi*, Kodai Saito, 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

1,5-Benzodiazepines and their derivatives constitute an important class of heterocycles with pharmacological
activities. However, the asymmetric synthesis of enantiomerically pure 1,5-benzodiazepine derivatives has
been scarcely investigated. We have examined chiral phosphoric acid catalyzed asymmetric transfer
hydrogenation of 1,5-benzodiazepine derivatives using benzothiazoline as a hydrogen donor to give
2,3,4,5-tetrahydro-1H-1,5-benzodiazepines with good to excellent diastereoselectivities and excellent
enantioselectivities. Interestingly, the reaction proceeded exclusively using
2-(3-hydroxyphenyl)-benzothiazoline as a hydrogen donor.

1L5-RUVPTRE LV L EOBEMIL, He REACBASNDIEERLEVHTH DR, R
HRRFERITIZL A LRESN TV D o7, IBFE, €BMEZAVWE 15V Y PTEEYVD
AEKRBUORIEHHEShB, BEARFHEEZLELLTBY, XV EMREFCORGORSRE
BEFNRTHWSE Y, Bif, BEARZAVRVWAREREE LT, S FRES AV kRBE)
BBRTRIGHERZ2EHDTEY, YUHEETIEF I NI VEBEE AWV F 7YY v 2kE
HEFLTIREARBBEERTRISICE o T, e 27 b I VEORMERIR 2 ARILES
EEBRLTWS I, AFETIE, RVVFTY I VOERIEE—REDIEFEEZBERL., 1,5V
Y UT B VEOREARRBHER TG ERE L,

EPRUOVSFTIY 302 MNOBRESREBRE Liz(Table 1), 2,4-P7 ==V 1,5-R S VT ¥
B 1a 20 UTIEGRHET. V VB 2a B2 Lictkx RBEREZFTHIRVYFTYI 3%
ER SRS ZRH LIz, TORER, BREVWILIZI-E Fux i T2V ERZH T3V FT
YUY 3e ERAVERSICRERFRMICEITL. BRDBETE 4a 23 86%INE, 95%ee, T XT
LVA=—H 6.9/1 THLN(Entry 5) IRICPT AT UABREOR L2 B LY VEH 2B e



ML, TOER, il 2a D33MNOEFRLD 4 LOBBER AL Y Tt LENL -FL MY
WENLEXZY VER 20 ZRAVWERICS T AT UVABIRERRBHICALEL, O7T2AF Lt<w—
K201 LETT b T & RrUTEE Y 4a 348 5 /- (Entry 6),

catalyst (5 mol%)

H
N
Ph (D:s@ H Ph

~

O o O
N= benzene, MS 5A -
N Ph
4a

Ph 50°C, 2d
Table 1 ja
Entry Ar catalyst Yield (%) ee of trans (%) dr (trans/cis)
1 2-naphthyl (3a) 2a 7 92 4.71
2 4-NO,CgH, (3b) 2a 0 nd nd
3 4-HOCgH, (3¢) 2a 10 nd nd 2a: R = iPr
4 2-HOCgH, (3d) 2a 0 nd nd 2b: R = 8-anthryl
5 3-HOCgH, (3¢) 2a 86 95 6.9/1 catalyst
63  3-HOCzH, (3e) 2b 99 >99 >20/1

a) Reaction was performed at rt.

YLD LRV FT Y v 3e b DA DEERRESRGEL L BT R EDRE 21T o /=(Table
3)o2,4 (LIt RBREZFTA3FERVBR LRV Y OTEE V1 ZAVWTREEZRM L,
ZORR. WTHOEHRIZBWTHRRE,I BN T FABRECTENIRB LN, A ¥
MICERESETHIEE Id CRUTATUABREBMET L bOD, TOMOEE TRV R
FAENFEH L,

2b (5 mol%)

M OH
-0
Ar s H A
C(Nj 3e (2.4 equiv) @N .
N= nzene, MS 5A N
Ar H A
1 4

r
be
n,2d r
Table 2

Cl

A= e ) H)o s@ 4 )-oes

>99, >89% ee, dr =>20/13) 98%, >99% ee, dr = 15.5/13) 89%, >99% ea, dr = 13.1/18) 90%, >89% ee, dr = 6.4/12) 86 %, >99% ee, dr = >20/13)
4a 4b 4c 4d 4e

a) Yield, ee of trans isomer, dr (trans/cis).

1) Ding, Z.-Y.; Chen, F.; Qin, J.; He, Y.-M.; Fan, Q.-H. Angew. Chem. Int. Ed. 2012, 51, 5706.
2) Zhu, C.; Akiyama, T. Org. Lett. 2009, 11, 4180. Henseler, A.; Kato, K.; Akiyama, T. Angew. Chem. Int.
Ed 2012, 51, 5706. Saito, K.; Akiyama, T. Chem. Commun. 2012, 48, 4573.
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Development of Asymmetric Mannich-Type Reaction with N-Boc-Protected Aminals
under Phase Transfer Conditions

Ryohei Kobayashi*, Taichi Kano, Keiji Maruoka
Graduate School of Science, Kyoto University, Sakyo, Kyoto 606-8502 Japan
maruoka@kuchem.kyoto-u.ac.jp

N-Boc-protected C-alkynyl imines 1 are important building blocks to construct highly substituted
nitrogen-containing compounds. We have previously prepared N-Boc-protected aminals 2a that enable
in-situ generation of the corresponding unstable imines. However, this transformation is performed under
acidic conditions and anionic nucleophiles are not applicable. To solve this problem, new precursors 2b,
which are expected to generate corresponding imines under basic conditions, were elaborated. In the
presence of a chiral phase transfer catalyst, the Mannich-type reaction of 2b with a glycine Schiff base
proceeded smoothly to afford unprecedented alkynyl-substituted o,B-diamino acid derivatives in a highly
stereoselective fashion. This result indicated that the desired imines were generated under basic conditions.

Moreover, alkenyl, alkyl and aryl substituted aminals were also found to be applicable to this reaction.

FNFNVETBHRENT Boc RE IV 11k BERERELENEEERLEHOELT 4
Y/7uy s LTEETHS, LELEBLFEADOENRSEDT DN, HKEICLDLE
R« BEEOMEFII 20T, £ THEIL. YMHEETIRITNVF=VEELH TS Boc R I AT
BEfAL LTEETHRYHRVOES R Boc R#7 I —/N2a (X=H) 28R L. #iET5MI%
RO CRESEDIFELERLED, LALARL, ZOFETIIBERETS IVERPRES
HBH, PHEORBHALIERATE T, 72V EORBEHABERATERWVLE WV IFIRR D 7,
ZZTCAMETIE, HEMSETA IVERPRESEIFELZHICHAR L, HRBEAREL2H
WhERE<w =y b BIRSISA L0 TRET 5.

®
HN” Boc Previous work HN~ Boc This work N’ Boc
/ll acid N Boc base |
= - _ Z _ yzZ o
7 \=NuH X=H 7 X=Boc o~ \Nu
2a(X=H) 1
2b (X = Boc)



Boc RET7 I F—N2a POINNRA—FT=FY (BocNH) IEBBELIZSWZ &5, BREE
ZRWEA IVORDPREZRDTIEN, 4 IVOBRIGEL ., EBERICLAEHEOSEL AL
Nlc, BTZTANARA— T = OfiERBR LEZ B L, Boc f##7 I —/ 2a 128 L Boc,0
RUBAE R D DMAP 2/EF &8, Boc B2 & HICEA LS =724 I VEIRE 20 238 L. 2b
PoA I RT7=AY (Boe,N) DfiEEIxL VEMREEESRLECETTEZ LR/ TE S,

HN .Boc , . ,T.Boc
Boc  Strong base o Bocd
‘ BocNH
/ N - slow 4
R - gradually R
2a decomposed
Boc,0
DMAP
HN - Boc N .Boc
/\N .Boc  mild base /' o
=z N —_— = +Boc,N
R Boc R
2b

P RBIVIA T RSTFATVRE=VAT DI FEET. HEIBESRE TS I HiERE
2bICH LT Y vy 7HEZREAE LTRAW:.w = vy b BRI 2RA T, BRORIGIE
RNICEIT L. KRR TCERDPOETAF=NEEZFTS o, B-VT I/ BFEELZENETE
BLENTER, TOBRLY, 4 I URIBRE2b »OBEMREESERG TS IV ERPRESE
b3 eBbhot, FZTKRIZ, e L TYUYHRZETHEINEY T 7FAVERERTTHF
SAFEBBAEE AW E 25, o, -U7 I/ BHEEREIABRNOIIEONE, Bbhk
ERBDOT VX NVE~DOBEREETREPETZ LT, SBRRAUSEMLOBENRTTRTH S, K -
RISOEEBRGEIZEL , TVXRSAT I F—NORRLT, TAF=ARTAXN, TY—
EEFTHT7IT—NVEBOTHRIUEBRICFISHETT A L 2R L

.Boc 1) chiral PTC (5 mol%) .Boc
HN HN
. .Boc (/1/ K200, or Kol ¢, CO,tB
. + * -BuU
RN g AN COxt-Bu toluene or TBME, r.t. . R J\( 2
Boc 2) AcOEt, 0.5 M HCI, r.t. NH,
R = alkynyl, alkenyl, alkyl, aryl High enantioselectivity
High diastereoselectivity

1) (a) T. Kano, T. Yurino, D. Asakawa, K. Maruoka, Angew. Chem. Int. Ed. 2013, 52, 5532.
(b) T. Kano, T. Yurino, K. Maruoka, Angew. Chem. Int. Ed. 2013, 52, 11509.
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Development of Practical Aerobic Oxidation Process
with Micro and Nanobubble-Based Strategy

Katsuyuki Inazawa*, Takuya Tsuboi, Tetsuo Narumi, Naoharu Watanabe, Nobuyuki Mase
Department of Applied Chemistry and Biochemical Engineering,
Graduate school of Engineering, Shizuoka University
3-5-1 Johoku, Hamamatsu, Shizuoka 432-8561, Japan
tnmase@ipc.shizuoka.ac.jp

Micro and nanobubbles show different properties from centi and miribubbles, especially, oxygen-micro
and nanobubbles immediately enable to increase gas-liquid interfacial surface and dissolve oxygen into
liquid phase. Here we report efficient aerobic oxidation of primary and secondary alcohols using
oxygen-micro and nanobubbles under ambient temperature and pressure without mechanical stirring.
Furthermore, we have developed efficient oxidative dehydrogenations and addition reactions with singlet
molecular oxygen with micro and nanobubble-based method. Since reactive gases are easily removed from a
reaction mixture to isolate products, this new technology can open a way to clean gas-liquid reaction
systems.

A 7 aRT I F ) TN (BT MNB)EE+ pm~%E nm 874 y
 DEEEHTSHMAKAL EBEN, om~mm AT —AOKELR
BRR3MEE2RF o, XX, KPIZBIT S MNB IZZEAR/NEWED Y-
RPICERFEBEETIZLBAERTHY (Figure 1-1), RED { BAL

RETHBEDIEVICKET S Figwe 12, £, Enicrvn @ © [

s - o
M ~
-

-~

A

A3 -

-

©

SR (EB)T 58 EOKBRHS (Figure 13), ThdOEEICE ~
) MNB 2SI KRICHAE S €52 & T, gngansggicy 0 Q — —3—
BENRBRIC R Y | S — R REOKIERBINR X OB EE R

SN 2 BRI T Th B, T2 CRAIL. MNB 2AMAR  Figuwe 1. MNB DR

RIE~LIEAT 5L . SHESOSEREISICER Lis, S48 —Ma RIS 0 RS EE A A E
AT B bIc, BERETIEE « BE T CRM B I~ S, WLV & 0 Brsls
BEZOLSE, REDEORELE->TEk, —F. MNB IR - HE FIcB\ TR — i
RE KBS &, R OBEREBE 2 SBE»>EREERS T TH 5 b, FKISEED



HE L RIEHEOM EEFRICERTE B LEX T ——
oo AR TIHARERTIE — WSS Ty BZEG [ | Coeer HOTENRO, FelOd | Catast TEURO
ik, RO—EEBRREZAVWEEEBRLREE. & R_@)\ R_(‘j/\ori .
B-BET. WERREZLEL LERWEEIZBWT 2° Aromatic Alcohol 1°Aroma/ticAlcohol
b AR OB BRICEST ¥ 55T MNB FH#4 on —
REHOMREE B LI, wow R o
¥ MNB ZFIA L7==#E - EET. #BRa5E%R Aliphatic Alcohol 1" Alyl Alcohol
Catalyst: 4-HO-TEMPO,py*HBrs | i 4
EUNELLRWIDREBOEBRICXLBZTAra—on (Metal Free)
EXBILERE Lz, TORKE. 22X % MNB 16T Figure 2. #%-filit o> 252758 F G

5Z & T, TEMPO/CuBr, Zfifit L 45 1 &7 L=
—VOESBICRISEHER - EET., BE#RE TER L7z (Chem. Commun. 2011, 47,2086.), LA>L
RS, AR CIIMENICER VW 2K TV a— L OBLIZR#E Ch o7, I T 4-HO-TEMPO
/Fe(NOs); it L 3% 2 BTNV 2 — NV DESREBLEIRIZ OV TRE LR, MNB L LZZER
ZEATHILITLY ., 99%DER#LE T 2-phenylethanol 2% acetophenone IZE#e &=, BE DT
Yo T %#To7BE. FROFHFTICRBIT IBHREIT41% Thok, SHIT, MEOBEMILFE L
T 0O ¢ NOZAWEER 7V —RHFICBIT 2 EKBILRISICOVWTHURE Lz, e OFmA%
R LEER, py BB 28T 5 Z & CTHBICRIEHET L, e, ARISR TR 1 &BL T
2BDOFBERT N a—N7EF Tlal . KISEDEBWEIRT L a—iZonT b EXREBILRE R ET
L 7= (Figure 2), Air (Condition)

$NT, ZhETOMNB RAEEBEZHVER g? Rose bangal (0.5 mo%) ? WS (Bl oo
ST T2 UNTERED L, HRIEE MNB % MsOH (025M) Balloon T <15
MAFbERZ LERM LE, XREIXED ON 12t 2
—OFF TRz HETE, £/, KMA—BRRE

Scheme 1. y-Terpinene @ '0, 1= & 3 BR{LAYBL AR
BRIGHEREEZRVEBRS Z L TERD EBR T Al (VIB)

BTHBZ L, VT ORERMERE TH Nz TP 10ppr _ [ ]__
5, £, '0,12 X B y-terpinene (1)DER{LAIBLAK g\ e an | ©/\ ©/\ /\©
FIERIGIZOVWTHRE L, TORFE. HEA L
L T rose bengal (0.5 mol%)% AV 72 &4 Tz
T. MNB BAEZEBIC L5 ZKBEALRITo72HE . 5 mL/min  bubbling & H# UK 4 fERUGHE
BrEL, BKFBILENT- p-cymene Q)BRERT D Z L BB LM/ o7 (Scheme 1), HWT, B
LR BEAEILIZ & D benzylamine B)DFEHN v 7Y VI E#RFF LR, HEA L LT TPP
(5,10,15,20-tetraphenylporphine)% 10 ppm (0.001 mol%)A\V 7= &4 T, EBMIZA IV DEFRED v
Yo7k BB, BRGERIC MNB 2A8bE5 2 LT, 10,12 X AELEAAS ppm A
—F—DHBRFET THEITTEZ L EZHALMNT LK (Scheme 2),

UEXD, MNB L EREREMAEDED Z LITL Y. TEMPO R AW %E - BETIC
BIFB3T7NVa—VOBRHESBILEZER Uiz, £/, XRISICEMBEL LTMNB 28 AT 5
TET'O IR EABIERIENRABICETT 5 L BRETES LT,

(5.0 mmol) (y. 99%)

Scheme 2. Benzylamine D H=EH v 7Y 7
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Organocatalytic Polymer Synthesis in Supercritical Carbon Dioxide: Metal-, Organic Solvent-,
and Residual Monomer-Free Polylactide

Shoji Yamamoto*, Tetsuo Narumi, Naoharu Watanabe, Nobuyuki Mase
Department of Applied Chemistry and Biochemical Engineering,
Graduate school of Engineering, Shizuoka University
3-5-1 Johoku, Hamamatsu, Shizuoka 432-8561, Japan
tnmase@ipc.shizuoka.ac.jp

Polylactides are useful material in various fields because of their biodegradable and biocompatible
characteristics. Recently, we have developed an organocatalytic synthesis of polylactide in scCO,;
consequently metal-, organic solvent-, and residual monomer-free polylactides have been produced. In order
to use polylactides as a versatile polymer material with high-strength and high-resisting property,
high-molecular-weight polylactides are required. Here, we report the synthesis of highly pure and
high-molecular-weight polylactides under organocatalytic polymerization conditions in scCO,.

Y HRENAERTF Conventional method ~ SN(Oct)2
MEHCERT 3100, 84 Alcohol
- mtoRArbES 1, 200°C, 2-5h 2 : \u
FRERMNELSh, 47 0\'('\ ] Organocatalyst > Ro/ékf 1‘(\0}
FABRARBPEICLEBT s O Alcohol "
F FOBMMERBA bh Thiswork ~ S¢C0z 80°C10MPa 1h
T&%, LiL. BA Scheme 1. scCO, T COA ST TR U LEBE R

(200C), BRH 2-ShYDORGEELELTERD, TRXNVX—HEBRED IR THY , BORKE -
BREFEE/ ~—OFERCE2BREQKTHRMBRIN TS, £z, R LBRITEOBVES LD
SEGHEEMB~DISABHBE IR TV, HRETIIER - AREER EOTRHMRIBATS
TR H Y. RLEOBALLEARFIBROLA TS, ZhE THR4 X, BER BRILKSE
(scCOYF TR FAMEAR Y LME M LRI L, fEREL LR UTRIBSRMT (60C). ErF
M (1 h)TO&RE - FHEE - BFE/~—7 V) —RY ABAREZZER LT (Scheme 1)), UL,



RYILBROSFEIZS 00 BETHY ., WALBSFHEL LTERT I ICIXBLTFREORY SLEE
EREBLELEEIND, SbIZ, EEEAMBHI AW S ICIIMEORBE OB MRET 3 LERD 5,
XoT, FFREOHERABHEOIEREZRER L, MER X UHRE - MO ELERE 2R Y 1Lk
AR RORFEEER LK,

BYFCHIEYL ..’
B scCO2 ~DEAREE scCO, scCO, {7 * . .
AIEN b, scCO I |, ® . . A\l .05
WM, K ,o-gi:o. ﬁﬁ AT IR
srTRORAHPS | O2 3 O S\ EELMEORE
BERHHIC E>T, LS . e * 9. N
BHIZRAICERY HY O SHOFE Q filE O 7a—)L e —ER{LERK HEEARY IR
TLENFRETHBLEE Figure 1. BEAMHIC X 2Bt okRE

Zbh3 (Figure 1), ¥ THMETHS DMAP ZAWVWT, fIHE4EBRN LLL 25, BE - HES

BT cHtizRAmE Lk, BT, FY IE L DMAP OEAHH LBEMHHIZ LY 40°C, 20

MPa, 5h T 95%LL EDAMERKREESNIzD, R LBOREMELRTTIBICRo T,
EEAFEIBNT, RIEFITHE S/ — L OY R EHH Lo i1 o

B L THTRAR) LRAROBRARAELS, LiL, @IZf%”IwkTEA&

BRIEIZ DMAP 2 FIVT, BERAFERE 1 FULOR Y LBARER !

ML ?, HRELEBRLTESFEILTAIZLE2HELE,

FOEEAE LT, DFHNTATFNARH Figure 2. H1[}{& " Back-biting

35000
(Back-bit“ing\‘Figure DT X B ESFEED 30000 N + 9-Azajulolidine
AREMERE X bhicicd, REfEE~B 25000 ) =Dmap
RELBAL, LHERECLIATRO § @ s Theorstical
HEzRRT, CVPUVRD 2HMA~DE B

REDOHA RO KIERIE T % é:zx

MBZEhb, CYTVRO I AL 5L

(BB % 7 9-azajulolidine ZHRET L 7= 5000

LA BRATRBRICKTEEHDTF ° 0 1 2 3 4
BORY ABRBPR/ONIC (Figure3), i, Equivalent of alcohol (mol%)
ERBITRERDOR Y 1B (PDI = 2~3)& Figure 3. R U SLEROE /&1L

gL, HEARRY <w—(PDI=1.18)& 2o i,

UEnd, AFETHONIANYLBIICR - ABEBEE - BET/ ~—%28F 7. SHITMED
BEicksEeEont, REPREESIFRILIC KL ZRE - MBMEO R LICHFS TE 3 Z L BHR
ENdz, £o T, FFEORAKERS THER D NCAEKBEMBIOERT v & XA ~DIGAM»HRF
Eha,

1) (a) %¥FE 2010-173296 (b) HFE 2010-176518 (c) Mase, N. Fine Chemicals 2011, 40 (9), 47-53.
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In-situ Analytical of Crystal Process on Evaluation of Particle Size in Mie Scattering Theory.

Fumiaki Sato*, Aiko Hayauchi , Daisuke Sasakura
Malvern Instruments A division of Spectris Co., Ltd.
Tsukasamachi Building 5F 2-6 Kandatsukasamachi Chiyoda-ku
Tokyo, 101-0048, Japan

Fumiaki.sato@malvern.com

The crystallization process is commonly used to the pharmaceutical drug manufacture for the active ingredients. One
of interest of this process is the particle size distribution (PSD) control of product. Due to PSD characterization would
be given verification of quality control of process based on solubility come from a surface area effect such as
Noyes-Whitney equation. An in-situ real time PSD observation technique will be suggested approach for resolve to
control of PSD in process. Modern technics for the observation of PSD was used by the laser light scattering technics
based on Mie theory. However, that technics was applied on a lab environment and batch to batch approach. The

purpose of this study is the feasibility study of in-situ PSD measurement by equipment based on Mie theory.

1.
EXRLFEMNETERIZBNT, BRERGM 7ot A08H L REORBLAEERERBR L 2o
TW3, ZOEHE L LT, Noyes-Whitney DX TREND X H 2, BEAEN—EDEES., RFD
REMEZHEARIES LEEEREAL, BRE LTREDKE SBEAEICRVESL RITTH
bThHD, BBORRBRTIE, BEROBECRERGOUMBRREBR Y, BENEHT
BREREELBELOERIZL > TRRS, ZODEFTRIZEWT, BREOMESHE I TALEA
LIZEDE (In-situ) A7 THEIL., ZOERED LT —FRAv 7HBE2 TR LiIzk
V. BERBROXVEELREELZITI ZLRIEERISh-oH 5, AFETIE, YEFOF Ak
ZHRL, W O»PDETNVEREN LT, REESRFORSRRIZBIT S Insitu TY TAFA
LA EITV. RIGBASE, FHEA. REEROFEEITo O THET 5,

2. L—¥—ENTEREER

T 7 u e RIZBT 5 In-situ R FRERRIEEB L. R E—ARHHIE FBRM)EHTIS—REIC &
5N TV5, FBRM iZRIFR LR FRERE L RESHFORBELLZER - WETIEETHY.
HERTa—T2WBTHRATY —IZB L, EXV—F—RTSu—T o4V FODREERAF ¥
LT, fExD=a— R (B, B, @8 2E£=2V793%, —F., L—¥F—EHFDOI—K



ELEZFIA LcA Y 74 v Insitu REFRBIEEEIT, YUBSF CIREBNFTHOFETHS, 20
FRBZLUTIOERS, BIIZET, KPICOBENTRFRENCL—F—REBET 2 L. SBFR
PRFORE SITEFL T, ROBEREIIENT D, TOREAED L2 ENRAEREBESHh
TERHERZRAVTRH L Mie BRICESHWTHE L., MESRZEHTS, BN FRIT, 3
BRENEREBNTCTH D, AFEZSOICHERESNEVEERE b ORETHY . 473
IR F—F—HFOEEICHETRET, ¥¥x VT b—a U E2LEE LRVEOH AL L,
3. ERRUHR
A7 Tz EETARPIGRIRL, BIEEPARIS 2 TS VRGICER L, AIESRE,
A ¥ 74 VRIFEE S R T Llnsitec (Malvern Instruments) & BES#= = b HydroSM (Malvern
Instruments) RUBEHAD 7 u—tL AW, BEMIZIL, HbEE2—ELL,. /177 7=
YE02gMA., BELHNESHENLTEL., W—ROABBTHIZ LEHER LIDL, KBS
U U L0.5SmolFRE —ERIR T T LIBERET & Lz, KIZHEER0.SmoliEHk & — ERIRE TiF
T3 L THRIGE L, ZBEICBIT S, @ITEPORE L RESHELZh-situE =5
Vo7 Lk,
4.8
BoN /R TFHOEHRBOREL{LEZFig IR L, KPTHEENEA T Ia Tz D
WESMHBRELREBELHEL, kBT NI VLADHETE2HE L, TORBR. HELETIC
BT DRLF OEARZAE S DvSOD/RIFE, HFEBETrans(%) DBV EHER L (RHOD) . & bizk
BT RY ULEMAB L, HIREADDFHREI6umD AR & 0.5umDIRIF DI HRH LT,
ZNIIBEPELRLFREEEN/NEL RIER CHMERBS—BNICRELELELLNS (KOQ) .,
BWREMASD Z LT, 0.5umDHERBORFENED L (HQ) X 5HiCHEEEEZM % 5 Z & TTrans(%)
DER. RFEOHM, BLXUEGOTHBIBAITEE (HO) .
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Asymmetric synthesis of optically active V,S-acetals
having a quaternary carbon center

Shun Takahashi*, Shuichi Nakamura
Graduate School of Engineering, Nagoya Institute of Technology
Gokiso, Showa-ku, Nagoya 466-8555 Japan
snakamur@nitech.ac.jp

Chiral N,S-acetals are receiving considerable attention due to their wide applications in the synthesis of
biologically active compounds, such as B-lactam antibiotics and the inhibitor for Micobacterium tuberculosis
protein tyrosine phosphatases B (Mptp). In this context, the asymmetric reaction of thiols with ketimines
attracts a great deal of interest, as it provides efficient access to chiral N,S-acetals having quaternary carbon
center. However, there was no report due to the difficulty of the stereocontrol of the reaction. In this report,
we developed the asymmetric addition of thiols to ketimines derived from isatins using our original chiral
cinchona alkaloid catalysts. This approach is the first example of catalytic asymmetric formation of

N,S-acetals having a quaternary carbon center from the reaction of ketimines.

YeBepEMe N ST X —NVIHEEERE L THFEh3F el v 73 X774—E 8 (Mptp
B) BEEAICAREND L CEXRGRLLEHEEEDEICEZS AONA3FRAREETHY (TR).
FOREBRABFEREDOHENHSEEN TS,

R 0
roamEO—oL LTA it aFt—no | QLY M o el
FEMMRESET b, hETTAvIvie | (Lo f oo);@_ciﬂ b%;o
T BFRERESEFIBESLTNS S, LhL, e 4
BRAERBERTINFEEER ST EI—LD inhiblorfor MptpB himan timet o5

BRIZTF IV ORGHEIBEOE L & bBEFIIFEE LRV, —F, ¥RETII~AT T L—V
ANK=NVEEETEZYaFTAhef FEEROREGHABEOREZITV., A Y F RIS
FIVIIHT IR VBN FAZATNEANVERRBERE Y= v b RIGOBRREITRD
LTV %, ZIT, SEBRL IFEESMEE VA $F VRO F IVHT 5 F 410
FREMMEISIZ & BRZEFE SR N, ST —NVOEREIT 27



RS EERMOER, HBrRAYVFUEROFFIVEIIIH LT, F=rvERD 2-vY

DUVANK=NER2E TR 3a & N AFASINANTLIaA—LVEET, S FAFFTY a—
FERGEEAZE THINE - BYEBROICENHEEDI Z LITRIILE, £, FA—1EX
VIONFA—MZBNWTHRERBERVEBONDIZ L LALLM L RoT,

NAdoc 3a (10 moi%) AdocHN s R
TMSOH (2.0 iv. <
rl 0 + HsR? eo™ RS o
\ N [ I F N i
1 \ toluene, -80 °C, 8 h Adoc= \)LO
) 2

AdocHh_! s’\/COOEt " AdocHtg s\/COOEtMeo AdocHt\% S\/C(.?OEt AdocHN S\/COOEt AdocHh% s\/COOEt

e F 3 cl
o o o o \©\ o)
N N N N N
\ \ \ \ \

99% yield 91% yleld 96% yield 99% yleld 96% yield
97% ee 97% ee 97% ee 96% ee 96% ee
AdocHN g COOEt  adocHN g COOE Aggeti cOOEt AdocHN g COOEt  adocHN g Ph
Br 3 O.N ; p £ :
o) o} o} 0 0
N N N Br N N
\ \ \ \ \
93% yield 99% yield 86% yield 99% yield 90% yield
86% ee 94% ee 86% ee 94% ee 96% ee

EHIZF =V OB U FAT—ThBIF=U AROHE 3b ZAVWAZ 2Ly, BH®D
DB EMEESBIF IR - BRETELNIZEHHALMNE Lz, TNH0EBLNLEHITRE
BIEREREE LTSN Fud v 74 A7 7 —E B HERIOBEREFETHY . ZOK
BRERTHD VLD, EFREREROOFF I VRICHTH5F A —VOREMMRGH TH S
LRI, WBRABTREELETORFEERN,S-TEF—NVOERETH D,

w \/%?
AN N 4
P S,H N [
7R\ I,
oo N
A\ -OMe MeO L 6°
| P | F o
AdocHN g R® 3 (10 moi%) NAdoc 3a (10 mol%) AdocHN g R® /@ )\\l
N TMSOH (2.0 equiv. S TMSOH (2.0 equiv. .
Rz{/)f\:o _TMSOH (2.0 equiv) R?—!(Ig:o + HT R _TMSOH @0 equiv) R’@f;o = F N _so,
N toluene, -80°C, 8 h N toluene, -80 °C, 8 h N, - mo
R! R! R N
up to 81% yleld up to 99% yield (.
up 10 94% ee up to 97% ee inhibitor forMptpB M CeHa
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In-situ monitoring of crystallization of API using PAT and chemometrics

Tomoya Karasawa*, Tomoaki Kondo, Atsushi Ueno
Process Chemistry Research & Development Laboratories, Dainippon Sumitomo Pharma Co., Ltd.
3-1-98 Kasugade-naka, Konohana-ku, Osaka, 554-0022, Japan
tomoya-karasawa@ds-pharma.co.jp

Crystallization is one of the most important purification methods in pharmaceutical industry. Quality
attributes such as shape, purity, particle size and polymorphism are strongly affected by this unit operation,
thus deeper understanding of crystallization is critical to the quality of the product. Herein we report the
optimization process of the recrystallization by using PAT and chemometrics. With aid of FBRM and
ReactIR technology, automatic determination of the metastable zone width and in-situ monitoring of the
supernatant concentration of API have been accomplished.

EATiE, ERREOZZFA L CBEK» b BRRS LA, BROCIETIBRETH D,
EXREE T, PRER I UOREOHEERERMIEL L TEFbTW5, EloiBIREDEITI,
PHEE, BIR, BREE, RERSOREBEICKEREELELX DD, MAMEZRETS LT
ELbEERTaEAD 1 2LR>TNS,

T 7R ERHTILTRORILIE, BFEBHZVNCERICEBEBTINEVIZLTH
B, FDELIRBDM, Process Analytical Technology (PAT)DIER T B, PAT ¥V — &RV,
EROWTHPRE, R EBLBEOEE Y TVIA DTE=F Y T TEBRD, BIFOTRN
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A EFK 41X, A b T —%D FBRM (Focused Beam Reflectance Measurement) & ReactIR @ 2 F&¥H D PAT
V=N FEA MY ZRAEBFEMAL, TK-01 REOEWEEBZ Y TLZA DIZE=F ) 7§55
EEELEOTHRET S,

1. FBRM % R\ /= B2 fEiso H Sl E

pesk, WEEFRROBEL, #e QEE CHABEBRIRO LEABRELERL TROH TV,
B 7Y FEORBRENRBELE 23 EENH o7, —F. Baret HIZX 3 FBRM ZHVW=FiE VT
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BIRMERYIBET Z & CHEL BELTE, EEIZ»» 3 M2 KIBICHIBTE 5, 4E. FBRM
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Stereoselective Synthesis of 1,3-Diamines by a Domino Reaction or
an Imino Ene-type Reaction of Enamines

Masaharu Sugiura*, Takeru Kashiwagi, Mai Ito, Shunsuke Kotani, Makoto Nakajima
Graduate School of Pharmaceutical Sciences, Kumamoto University
5-1 Oe-honmachi, Chuo-ku, Kumamoto, 862-0973, Japan
msugiura@kumamoto-u.ac.jp

We have developed stereoselective synthetic methods for 1,3-diamines: (1) a domino reaction between
N-sulfonylimines, enamines, and trichlorosilane (C—C bond formation/intramolecular reduction) which affords
1,2-anti-2,3-anti-1,3-diamines; (2) an enantioselective domino reaction between cyclic imines, enamines, and
trichlorosilane using a chiral Lewis base catalyst which affords optically active 1,2-syn-2,3-anti-1,3-diamines; (3)
an imino ene-type reaction between N-sulfonylimines and enamines followed by an intermolecular reduction with
NaBH;CN which affords 1,2-anti-2,3-syn-1,3-diamines.

FINI213-UT7 I UiE, RBRYXOEDEENE. TEMBESCTEFRREICR OGN SEELRS
WETHD, LML, 1,3-O7 I VOMXFBROLREBIEIL, 12-O7 I/t~ pl3de< 2T
BE2EUELTIHOL LB, SEERLIX, 13-P7 I V2MEEBRHICEXS 3 2DOFESE
BRHL=OTHET S, Table 1. 1,3-Diamine Synthesis via Domino Reaction.

X X
I I
.Ts [ ﬁ HMPA (20 mo! °(.,) TS\NHENﬁ
(1) AREERD HMPA DFET. N-F A 3 . ? HSCly (15 equiv)  NH "

~ 2
v 1a DHELA F LRI, 40 0IET R Y 27 :‘ ': CReCla 407, 1R “/‘\(ﬁ
mine n
ruyIrBLU=FIV 2a ZIERETFLE s 1,2-anti2,3-antk
=B 1,2-anti-2 3-anti BEED 1,3-P7 I 3aa : 1.8-Diamine 3
- = . . o Entry Rinimine(1)  ——namne(2) Product Yield .,
ERWCTRTUVABRETHLIZ LN TEL i X,m,n 3 (%)
(f1, = F)— 1), ZORIRIZ, 13V ‘2: z: g:; g::“ :): g:; ::: gg :Z;
1a LhDOBIR==F I 2b-d B TH BEFIZHEIT 3¢  Ph(ta) 0,1,1(2c) 3ac 79 982
4e  Ph(la) 0.1,0(2d)  3ad 74 99/

L (= b U— 2-4), F/, R4 N-b¥ 5 pMeOCgH, (1b) CHp 1,1(2a) 3ba 75  99A

> EN > 6 p-NO,CgH,4 (1€) CHy, 1, 1 (2a) 3ca 70 97/3
A Iv1b-g k=) IV 2a ORGSR 2-Naphthyl (1d)  CHy 1,1(2a) 3da 95 9o/t

fé,ﬁ-‘ L\ El.l/ \:‘/‘72:7‘— I/j‘;‘@#{ﬁ%ﬁ L/j-: (.‘:I: 8 2-Furyl (1e) CHjy, 1, 1 (2a) 3ea 81 99/1
" 9d PhCH=CH (1f) CHy, 1, 1 (2a) 3fa 61 95/5
v FY— 5-10), RIS TiX., HMPA DBILIZ 10  Cyclohexyl(1g) CHp1,1(2a) 3ga 41  99/1

apr = 1,2-anli-2,3-anti lsomer/Z other isomers. ® At 0 °C. ¢Far 20 h. 9 At =20 °C.
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FI7E~NKIN (RNAETFIvF) HBEEHEL, TOHERNY A XL EZIXIMILOS, =
DYBRIRY A ADBNL 3 FOBEBREDOERND, EENOBL D LT ¥ —~DRESIIRTL
T, CF3 & SF6 TOHAMERERNREH S h-2H 5 Y,

DX TEDFEHEORNLED SN TWS SF5 Tiddh 32, HEE SF5 LD EBN AR
FHEIDRW, BEEARIEL LT, 7yRIZHBIWVEENICHY T 3BARBILERER SIS
FEARNENTERER, R AUCEED, T, BIERISTORBHELAMOIE LD
TEDITFERHE= P KIZREEND o, SRS EFE SF5 LW ERA L EAFRORRBIZS
RPN,

BTk, 7y REAOBRRBER T, BREVEFORA L v X2 HET 52 & T, SF5 OHIE
FETHEIFEFE I/ unT bTFIAFafEE (SFACL) bLEHOBENLEREFZRH LE, Zof
{4 SFAC1 DERRIZ. HRFR L L THEBRBELAD (FA—1HBWEPANVT £ FLE) %
FERALT, 7 b= MY NEER, 7o) T4 (KF) OHFET. ERV R CHERZLAYE
BIEL. BRIOICKFIZX Y 7oKL T B2 L TARENS (KF/CI2 ¥, Scheme 1), HFETOERL
RIED T DIFISIIHFERICTA NV R T ZRTHDTRHRRERET L, RIETORALENTH B,
ISR 70-90% THEIT LU, EBHED PhSFAC1 DEE. BWERBIT L HEETRETH 3,

B2RAT 77X, B1 ATy 7 TELNE SFACL {LEMEHREFEEIL LT, EX7 vB (alfF)
BPTYT7FvIR (20C) §¥5ZLTELNSD (HF i, Scheme 2), RIGIXEHIC=ANL T, IX
RIIWE R 60-90% THEITT B,

@ Scheme 1. Scheme 2.
S

or R D L
Yield 70~80% " SF,Cl Yield 60~90% SFs
RO\SH R=H, Me, F, Cl, Br

UEXY, R DB LTk R 3, UTOBR-E2ET5, (1) EAFEMEHIRAD

- ALFERS BR. 7oLh Y v A K7 vB) EEAL. BETENHL T 5HEL SF (LAY

MERTES, (2) FLBIUVE 2 AT vy 7L BIRRIGIFFERIZ<A N FT, BRMETHETT
Do DD, RTy—NT v TRESHT, TEFETOXRBEEIIH L 0 XTHD, (3)
RIEB<ANFTHEZ b, FROERRRLEYE = FafICRETILERRL | Sk
ﬁw$ﬁmA%%ﬁm%wﬁmvééo:otbm\ﬁ%&ﬁ&%%ﬁTé%éﬁ&%&%@%;
VEWRIEIRTRETE S, ZETRI ISR TOEFERL PO THET S,
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Development for highly effective preparation method for aromatic building blocks contains
pentafluorosulfanyl (SFS) group

Norimichi Saito*, Junichi Chika
Pharmaceutical Division*, Organic Chemistry Research Laboratory, Ube Industries, Ltd.
Seavans North Bldg., 1-2-1 Shibaura, Minato-ku, Tokyo, 105-8449, Japan
nsaito@ube-ind.co.jp

Recently pentafluorosulfanyl (SF5) group draws attractive attentions in pharmaceuticals, because of its
unique biological activity as well as excellent physiochemical properties such as high thermal stability,
strong electron withdrawing and high lipophilic properties. In contrast of the remarkable interests, however,
only a few methods so far have been developed in the preparation of aromatic SF5 containing compounds.
We recently have successfully developed the new methods, which comprise 2 reactions, to prepare aromatic
SF5 compounds in high yields. In the first reaction, the organic sulfur compound (thiol or disulfide) is
oxidized by chlorine in the presence of potassium fluoride (KF) in acetonitrile at room temperature, and
affords the corresponding intermediate, aromatic sulfur chlorotetrafluoride (SF4CI) in high yields (70-90%).
Then, in the second reaction, the obtained SF4CI is stirred in anhydrous HF under reflux (20°C), and gives
the corresponding aromatic SF5 compound in high yields (60-90%). Both 2 reactions were demonstrated in

kilogram scale and the details of the process development works will be discussed in the conference.

BARBTFRIMEEZETTH7 vy RRFOFHRLEY~DEAIX, HTFOMEBR{LEDOR L2 FH
DEMHAMEELERDZ LT, TORBPEBERCREEL TIEHA~OEEOBREZEDZ LD
b, ERDOBRBITRL TRAELRWVWENRO—2 Lo TWE, RV F TV F B Z)NVT 7 =)V (SF5)
EiX, TOBREVZEDOT7 vREETIZ LMD, 7 yROBFEOEBNI&HEEN, K VEEICR
HIhEREETHD, PTH, RUVEBVBRICSFE EZ B TAIEFTEHERVFINVFRALT 7=

(SF5) {bA#ix, BNT-2 - (LZREMZH TS SF6 DHHKIZAY L, SF6 L REOBN -8R
EE (350°C) L EVMLREEEM®EHFTH YV, EiT, SFEEITBALBEFRFIMEL . BOVISEMEN S,
FEHEEN) ZrAda 2FN (CF3) {LAMOKEEZ I VBB LETREL LT “X—1—r) 70
Aua AF)v (CF3) {bai” LEThTW3 V2, —F T, TEOHENHIX. CF3 L E/25 SF5 D
NS RERA L LITR-TE TS, MELEMICIE, CF3 RiIREA#E ToFLEL
EMERICSEMTH D L ENBH, SF5 EiZZDAEHENEMEIZ OV TIIRFEPTHHHLDOOD,
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REABED LN TWS, C10 7T — L D&, BRED
C60 L ARV FAERBELRD, KINENPRRZ ZEHEMN
BFET D, ZO7=H[70]PCBM DHERARK TiX, o-type B &
U'B-type DALE RIEHKIES Y ($985:15) 24 U B (Figure 1)%,
INODRMEKSHIIRELBOI-DICERIXEAD L
Lfﬁm éﬂ’l«f‘/\éﬁi\ Ijl"‘"’*”"ﬁ{ﬁ”i&éiﬁﬁ@?ﬁ a-type major isomer B-type minor isomers

A, BHRETORE L LTEZ LR TWS, BEROBRS Figure 1. Regloisomeres of [70]PCEM
RHPLC)Z AW TRIEER LR 2 EHD[70]PCBM DFIRIC LY, BRESROFALERBESHTVS
b ), EHRLAREHABERZSEYERT HHIciE. KESRICHE L BAEBRY
[70]PCBM A RIEDHEMLPEETH B,

INETCRBLIZAATAY FEEHETS PCBM OEBEARELZHRELE 9, Z0FEE C10
WKERALELZA, 41304 Y) FORRBBETHEANVF=0 MEAHOA FVRFICERVE
BEAPBEATHIZLIZLD, 98:2 OFVWALERIRMET [70]PCBM 28R T35 Z & RH LD TH
459 5 (Scheme 1),

X" Ph@ OMe
Ph OMe m
LY ety @i O
+

[70]PCBM
®® rtor 0C a-type : B-type
6h =98 :2
X = OTf or BF, Cro (R=i-Pr)

Scheme 1. A4 494 Y K&FIAF 5 M EBRAO[T0]PCBM 045K

R E R BBEBANLK= YT MWL S5-7 2= VEEBAF ALY 2 B (R AL AR,
TNVENANT 4 FIZLDER) CTER L, GONEEEANK=U MMEEHE CI0 & DRIG
i%. DBU (1,8-diazabicyclo[5.4.0Jundec-7-ene) HEDFET, AN b7 na X ¥ BHEP TIT
o, MBREEDOLRERX, 'HNMR ZAVWTAFANZRAFADY T FVEERICRE Lz, AV
R LEOAZATVREFICAFNVERBRLUIZHE, MEBRMEXS3 17 L&, PYLVE RS
Vo AMRE L T ARERE L RBRETH o, mm A Y 7 e AR TEEE LRE I EER
#ixm EL, 98 :2 D[70]PCBM # 41% DILZENETHEDIZ LB TEE,

Pk, FEHEEKEEMDOEET /2 7% —#ETH5 PCBMARIZBWT, A1 474U FEF
RT 3RS LY BVLERIRME T[70]JPCBM BERTE 3 Z L2 REH L7z, FEEX, KEARKRIC
LEIETE, SHROFANYMETE B,

1) Sariciftci, N. et al. Appl. Phys. Lett. 2001, 78, 841. 2) Janssen, A. et al. Angew. Chem. Int. Ed. 2003, 42,

3371. 3) Suzuki, T. Jpn. Kokai Tokkyo Koho. JP 2009076683 A 2009409. 4) Ito, T. et al. Synlett. 2013, 24,
1988.
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Regioselective Synthesis of [6,6]-Phenyl-C7;1-Butyric Acid Methyl Esters ([70]PCBM)
for Bulk-Heterojunction Solar Cell

Takatoshi Ito,'* Keisuke Hayama,’ Tetsuo Iwasawa,’ Toshiyuki Iwai,' Fukashi Matsumoto,’
Kazuyuki Moriwaki,' Yuko Takao,' Takumi Mizuno,! Toshinobu Ohno'
'Organic Materials Research Division, Osaka Municipal Technical Research Institute
1-6-50, Morinomiya, Joto-ku, Osaka 536-8553, Japan
2Department of Materials Chemistry, Ryukoku University
Seta, Otsu 520-2194, Japan
ito@omtri.or.jp

Regioselective synthesis of [70]methanofullerens as electron acceptors for solution-processed
bulk-heterojunction solar cells was developed. The a-type [6,6]-Phenyl-Cs;-butyric acid methyl ester
([70]PCBM) was directly synthesized in high purity, by the reaction of [70]fullerene with sterically hindered

sulfur ylide derivatives in the presence of 1,8-diazabicyclo[5.4.0Jundec-7-ene (DBU).

AHEEABERL, BE - TRt - PREINIZMEREEDX M1, KIEROKEE®LE L
THEB&EhTW3, Sarcifici b "2 & 5 7 7— L L #84[6,6]-Phenyl-Cq -Butyric Acid Methyl Ester
([60]PCBM) & HEEBEMBOF THERINDINANI AT aEESROF L ABHRE S TR, F
A ADHEBRRERERE CRINT 21E1 Y F¥ Y o 78 FHF—#HEORBBED b, THEEHE
BBz mELE, —F7 772 —HEHZBWTY, 75— LU BEAOHBRRONTVS

N, 78 PCBM H :

([60]JPCBM, [70]JPCBM) 23  (HSMBABEHO T/ R#E) | XEMBPO7I L T42—#HE
B b MR IRATEL & L TR g
HEhTn3, o8

[70]JPCBM i, [60]JPCBM
& EE R TRARIE IR DRI ; g Sgs
BRELS. BOERHRO [60]PCBM [7o1PCEM

BRI EN ST HIESR
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RERERMERKESFBEITEILE2RAIHERLTRY ., SREL LTEIT R, Mo
A FOBRAPH S, PCBM OffE TR ERIEOHENMLEL ShT3,

Hummelen b DEKREFMEICK LT, R4 IIUKRT VE=U AL Fax FiEE L L7-/K-ODCB
D ZBREUS BRI BN LG 230 REFICHEST LIRROHKE S 4 5 i, Hummelen 53 PCBM
DEREBBEREKRFH T TIToTHBNR, bk FSY 0T 7 M LRIERRBIMBILE G
R ED—EDRRISIILT L bEAREESELT B D TIRARY, —F T a—L 7 L OB
BET7 77—V VRN LUTRBRTHY, BRI T F—VLUBHHLTLE EDICAVS Z L RT
RV, ZTTIKRZEEL LTHIBROICAWVWSZ LTS5 — LU 2HERR - L, fiEN
DERH T PCBM RS £ X742 PCBM B EOAREITI 2 &N T

N HTs n-BuNOH Cgp
ph~\~~-COOMe ODCB/H,0 4, 2h
tosylhydrazone bisadducts
R = (CH,);COOMe
Entry Tosylhydrazone n-BuyNOH Temp. LC yields (%)
(eq.) (eq.) (°C) Ceg PCBM bisadducts
1 0.8 0.8 110 36 49 14
2 1.0 1.0 110 24 49 19
3 1.2 1.2 110 16 48 26
4 1.5 1.5 110 8 42 36
5 1.0 1.0 70 41 47 11
6 1.0 1.0 90 26 52 20
72 1.0 1.0 110 229  52b.9) 209
ga 4 1.0 1.0 110 20 4gb. ) 179

a) Incandescent lamp(375W) was irradiated. b) Isolated yields.
c) [6,6] Methanofullerenes were obtained.
d) C;o was used instead of Cgy.

HiZIR, BIREZ2HET LK, 7a—<A 270 ) 77 ¥ —2ANV-SREOBRNZTo =, *
DFER. b7 1 LEIEOEHEREIZ L1 5T PCBM BNy FiE L AEOIETESN, B X
TH7 bOBIEBIMZONBZ L ERWELE,

1) a) Matsumoto, F. et. al. Beilstein J. Org. Chem. 2008, 4, 33. b) Matsumoto, F. et. al. Synthetic Metals,

2010, 160, 961. c) Moriwaki, K. et. al. Tetrahedron, 2010, 66, 7316.
2) Hummelen, J. C. et. al. J. Org. Chem. 1995, 60, 532.
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Synthetic Method of Methanofullerenes in an Aqueous Two-Phase System and
Application for Flow Micro Synthesis

Toshiyuki Iwai*', Megumi Hosokawa’, Tetsuo Iwasawa’, Fukashi Matsumoto', Kazuyuki Moriwaki’,
Yuko Takao', Takatoshi Ito’, Takumi Mizuno', Toshinobu Ohno'
!0saka Municipal Technical Research Institute
1-6-50, Morinomiya, Joto-ku, Osaka 536-8553, Japan
? Department of Materials Chemistry, Ryukoku University
Seta, Otsu 520-2194, Japan
iwai@omtri.or.jp

In the field of organic thin-film photovoltaics, [6,6]-phenyl-Cg -butyric acid methyl ester (PCBM) is widely
recognized as a standard acceptor molecule, and numerous studies have been continuing to develop novel
acceptor materials based on the modification of PCBM. However, preparation method of PCBM and its
analogues is limited to only Hummelen's one-pot procedure. The reaction is performed under severe
anhydrous condition and PCBM is obtained in relatively low yield together with unreacted Cgo and higher
adducts. On our investigation, an aqueous two-phase system with quaternary ammonium hydroxide was
found to be a better system and PCBM was obtained in good yield. The adaptation of this reaction to flow
microreactor will be described.

AREEABERDOSE TIX. PCBM BEENRT 777 —aF L LTALLBEHEEINL TV S,
XV BHROHFHEE A EROBTRICHIT T.PCBM DR R 2 DHH
RT IS E—FFORRBETTOHONTEY R DIN—TFITBWT
b, FRR7 TV UBEEDOAR - FHEEZED TS, D LALLM
PCBM FHEEDARIEIL, EY P2, ODCB H NaOMe #HEIZH VY, Cg
EXIET B A E FT YU RIGEEE S Hummelen b OBEH 2 8AKE [6,6]-phenyl-Ce; -butyric
BElELTHIVRY FE?2 KB TWE, ZORETIX PCBM it acid methyl ester
HRRAOIBINR T LB bR ET T MBOASIC L W Ristos  (OOTPCRM)
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Ph

ACC
P"mc‘:o-rpp
858 '

4

Ph

R—=—CH,0H| i3,

R .
OH : Ph_ ]
Ph H =7 :
—\ ] W= fonls o/ o P
Ph-N D o i N__HNY Por
5 : o~ ci0;
o7 clog H
Rz - MTA : R = Mo, Por = TPP, Acc = AC
o Mo Por. = T MTP : R = Me. Por = TPP, Acc = PCB
POH : R = Po, Por. = OEP MOP : R = Pe, Por = OEP, Acc = PCB
: R =Pe, Por. = POP : R = Po, Por = OEP, Acc = PCB
OEP= AC= %
1 ‘ o

Scheme 1

DEY, ZOEBRIFHEHIRNT 4 ) VERBOBESCRERSE Cz RV —RBILBTFR
ERKRESEITEREELOND, FZ T, EORBVT 4V U BROEIDERIITAFZNVESE
HALILBFEERBONEOT, TOARLPMECOVTHRET S, NN-(1-AFL-2-k FaFx
VAFNTT ) EBREETAT NI 7= ABA TV V(TP e T 2=V AF ) 75—
7% VER% DIC-DMAP T A T VEA SR TR LNEREEMIP) ZAV., ThiEEARTEZ
ETCHERLET Y —_—Z TPP EEEEHIZ KL, ZMAERIETAZAERIGESERZLICEY, &
BIZN"PMIZT A NELE T 5HEEEEZ A L (Schene 2),

Ph Ph,
=7 A 75/s
N/ N= oh KOH aq. \\N N= on
PhNn_He PAN—N_ ANe

R'Br / K2CO03 gt

Pn  CO¢ Ph X
(1): R =Et (62%)
MTP (2) : R = CHzPh (10%)
Scheme 2

FEHE()D ooV 7 mua ¥ rhicBit 3R THEE
WA FATIE, MIPIZHERT, 75—V VicE®RT 3
B IZRETH BN TPP DY — L #iE 1dm BEEY 7
FL.QHIZNRE - DFb L 3IH 30mm RERT T P L
TEY.TPP O N NICEBEZBEATEHIZLIZLVELS
REBEOELNRTPPEROBFREBOLZ RNV F— LT
EXB2HBOEFRRLTNAEHDEE X NS (Figure 1),

1) Y. Takao et al. J. Porphyrins Phthalocyanines, 2010, 14, 64.
2) S.U.Leeetal. Chem. Asian J., 2010, 5, 1341. Figure 1. Optimized structure of (1)
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Synthesis and Properties of N”’-Alkylated Porphyrin Derivatives
Containing an Acceptor Linked to V,N'-Bridge Substituent

Yuko Takao*!, Fukashi Matsumoto', Kazuyuki Moriwaki ', Takumi Mizuno ',
Toshinobu Ohno !, Jun-ichiro Setsune?
10Organic Materials Research Division, Osaka Municipal Technical Research Institute
1-6-50, Morinomiya, Joto-ku, Osaka 536-8553, Japan
2Graduate School of Science, Kobe University
1-1, Rokkodai, Nada-ku, Kobe 657-8501, Japan

yuktakao@omtri.or.jp

Recently, various efforts have been made to develop organic photovoltaic cells, which are attractive in view of
their lightness, flexibility, and potential for easy and inexpensive manufacturing processes compared with
inorganic ones. Some porphyrin derivatives containing an electron acceptor covalently linked to N,N’-etheno
bridge substituent have been synthesized as materials for organic solar cells in our study. Furthermore,
N*-alkylated derivatives of such a dyad compounds containing fullerene were obtained by reaction of a free base
porphyrin dyad and alkyl bromide. Here synthesis and correlation of the properties with the structure of the
alkylated dyad derivatives are reported.

WA, 7 Y — VU CHEATRRT RV E—~OBERH TP, FHRTEERCH Erh g SOk EKiE,
MBI OGS MR AR BO SN, BB L3 KBEEOTRIEREN L, REREKXEE
e LTEORBEPEHESh TS, $o, THREFEROYE SR L SRINT SRR 2FIA
Lt 2 DS BICETAMENRS 4 ED LI TVNS, HELIIINE T NN-BRE RV 1Y
VR DB RRF DREIS~DISAER FIC OV TR EToTETRY V., SHLREBEICET
SRKEZES LIEERBEADRRE L £ OISARELZEBMALTVWS (Scheme 1), ZOEEHE
EIZEBRALT 4 ) VR T —_R— ZREBOFAITIIDFT HERC Y Y VU h TOREENERORE
By DAROBWEHBHHEEERNTRRENSRE, ERICEIBALT 4V VEBRE) AFFUE
CEEBIEEL, TIVX— L RIEL RB DT 7277 —#Ete LTRIAL, p BESF3¥
HK L RE LIV ~T o BABEREXHERM R~ OISR DN THREEIToTET,
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EERBZLT NEBWT FOEBRIIHTARBERA LT A0 LE L, 20X 5 RE AN
b.6EE 1a DEREOBBREZARRFICEE X, X0 300 FREEDEE 1b, BLO,
VY PUVBRONRIMICETF GRS EA U85 1c 2883 L7s,

ZN MLICB#®REZ L ST E
T7x= ) VEOBTHT I /LRI

S/IC (E"E/fdiie /) = 1,000 D @A " HCONR, AcOH (2 eq.) i ©/‘\
5 eq. .
BET8EE 1a & 1b L OHEBRN T MeOH, reflux, 4

A¥—LA1

S/C = 1,000 1d (0
ol BRERBAFLE ERE, Yield (%)
RREE bORBORIETIE, S5tk EH "j:“ "°:;"’
la DHE, HETHHE—RT IO o s 7
NRIIFEEIZE o788, S5 Br 30 83
1b ZAWS LIREAMEL, iz,
BRERBAFNVEORKZIZEEER
. Ax—L2

MICERIEE X T, o NH

SEEZ. T T =) ORI R Ir cat ’
BHEEZHOEHL LT, XAF—4 5: 4 AcOH eq)

o . , q- MeOH, refiux, 4 h
2IRT LI, /1Y FurrT7x

S/C = 1,000 Ir cat 1a: 63% yield

=T P OORBERER L, RE Ir cat 1b: 96% yield
HORISTHEEE 1a 1IZPREDI
RThoN, Sk 1b 2ANE L AFA3
BUOSIIMEICEITL., T 38— O Ir cat NH;
BT I & CHDTIRETEL B i W ——
ZéNbhotz, 3eq. MeOH, 60 °C, 6 h

Sz, fEMEYS FroRGE L S6=100 Ircat Yield (%) cisltrans
T AF—AL3IZRTEIIZ, 2-7 1a 71 98:2

1c 80 98:2

=~y ) UVORGE
BB L7, 856k 1a 2V 3 LBV RBROICRIGHET TS H0O0, INE 71% & PERE DO KIS
ThHoMM, EE1cZANVB LIEBERIO%ETH LTS EBbhrolk,

References
(1) TEBEA, AhE—, HEFE BRI 2220129 v— 0RO Y ABRESE,
1P-32, p.128.

(2) #BH 2010235604, 4555 2012-62270.
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Highly Efficient Catalysts for Reductive Amination of Sterically Bulky Ketones

Masahito Watanabe*, Kouichi Tanaka, Kunihiko Murata, Kunihiko Tsutsumi
Central Research Laboratory, Technology & Development Division, KANTO CHEMICAL CO., INC.
7-1, Inari 1-chome, Soka-city, Saitama, 340-0003, Japan
watanabe-masahito@gms.kanto.co.jp

Cp*Ir complexes bearing picoline amide ligands are effective catalysts for the direct reductive amination of
carbonyl compounds to give primary amines under transfer-hydrogenation conditions with ammonium
formate as both the nitrogen and hydrogen source. The activity and chemoselectivity are excellent with a
substrate/catalyst ratio (S/C) of 1000. The reaction is clean and operationally simple and proceeds at low
temperature. Sterically bulky amines are obtained in high yields with this method.

HNR=)ACEHOBTHT 2 LRISIZ. RISTHEGTH A I R0z F I v 2 BBy
VY NCT IVER AR TESEAMICENEFETH S, LHLENRD, KEICX 3 ERMI
BNEE—RT IVOERELRD EZOFEIIRLA, —RBICIX. TUE=TDEET. PdC
R X—Ni 2 LOFE—Ffbfl 2 AV 2 AREREBRA EN S, L L, ZhbORY—Afl
FRAVWARETIE, MEABLLELTEILAORLMOE CRROKRHNBINTREY, &5
I, BEREBRESHEEREELHS,

INDLERRTBHFEL LT, BHCRE LICRTEIICEI Y VTS FEMEFE S0 Cpra Y
UK 1a FEREL. TABFBTUE=ULAERT IVIRE,. BLOL KRR LT AAEBEE
&4 T TORTHT 2 2 {ERBICBWOTED TRV AETEME 2R L, BB RnRE & ME2RE
BECE—RTIVEDERNICRBTEIZLZRAWELELY, LELREL, IVAR=LED
EFICBREEEZ b ODEHNY FUORBEOHA . RISHABICET LRWEARH S Z L lbho
o BT T, FEBEOET B g4

BEDBIDI, BEFHNY b ,
BRI TR B TR T S b gf?i' ES?Z? gf%i
EORREIZEFE L, ¥ b /

|
_.N/ \N‘O'N< —N \NH _N/ \NON<
B L il & OSTRBBAREAER O Q/)—&O <\:/)—<o m
1a ‘ 1b -—N\ 1c

BER. BIU, EEEEL S X
bhdt FU FesEOREEDR I
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BRMOBR, SEEER23,3,3-M 7Aduro i Bk FRTERR RS, X
(1,1-¥7vwu-3,3,3-rY 7rturFurr) =—FA6) 2 RHLE,

BTN (D ETPHINVERITHZLTELND, FOINVERKIZBNTIE (1) 2460
DIEFEHDENET D Z L BBE SN, SMICHFETE 7 vy ROBFRIBDRICLY., 2 LD
RIGtEZMA, EHITE (1) LLOAFES EHERSOBBRBCOBRROEFHEESRIC L
SRIGHEDOm EMRMb - T, BEE T3 1 L0ER{LY (5) 3 8THDBIREL TR TE 1,

(6) 1%, Kk, MBR LIS LT=Db, KTHMARZETEZZLTL2HFOINVRUB)ICERT
&l Fio, KORDLYIZ, TAHa—Ve2ERTREMETEIZATAR, 7IVEERTZLT
IFB, DURy PCARFIRETH o, EIHIT, KETE b= ADL I RESICEAS LW
BEHEEZMZTRET, MBERETH L, BHL LTS,3,3- Ny Jrturudr@grsul) B
BELNE, RISOEMIZOWTIIRR ¥ —BRICTHET 5,

H,0 o
—> e oH

Cl, ROH Q
hv c§ Cg aso, [—> FsC A op
Fsc\/\o/\/CFa S FaC\)ko CF; — . o
HNRR? \)I\NR1R2 |

Hz0 0]
——»
MeCN F3C\)Lc|

Scheme 2

AR CHESLLE 3,3,3-FY Zadnrurd ) BE UG roHEEEcD0SREX, ZE, ¥
ETEWVoRMRREEGTETTAIZ L, £, Z7yBBELRWEOT T ARIGBTERT
BBTHAIREERENE, /. BEPLEL LW, EESROBEN-REETHH B,

Reference: ‘

1) (a) T. Yokozawa, et al. Tetrahedron Lett., 1984, 25, 3987-3990. (c) T. Shimada, et al.
Org. Lett., 2006, & 1129-1131. (d) X. Franck, et al. Angew. Chem. Int. Ed., 2006, 45, 1-4.
2) (a) T. Komata, et al. J. Fluorine Chem. 2008, 129, 35-39. (b) N. M. Jpseph, et al. WO
2007/123786 Al, 2007. (c) M. Veronique, et al. WO 2007/020267 Al, 2007.
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Efficient Synthesis of 3,3,3-Trifluoropropionic Acid Derivatives

Toshiaki Okamoto*, Chizuko Okazaki
Mizushima Development Research Lab., New Products Development Div., Kanto Denka Kogyo Co., Ltd.
4-4-8, Matsue, Kurashiki, Okayama, 712-8533, Japan
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We have developed a mild and efficient synthesis for 3,3,3-trifluoropropionic acid derivatives.
The key intermediate bis(1,1-dicholoro-3,3,3-trifluoropropyl)ether (5) was prepared  from
bis(3,3,3-trifluoropropyl)ether (4) by selective radical chlorination. § can be convert to various

3,3,3-triflucropropionic acid derivatives, such as carboxylic acid, acyl chloride, esters and amides.

3,3,3-hUTaFured iz, EEBEOMS L LTRAESNSET TR, YI=) 7
— "B OMIUT NV F—=AVEIRMCE 2T, CF, BLINVAUVBEZFRRFICEATEIFHRED
ThdHd YV, ZOBBRERID 2000 FERICTAY 7 vy RIEAY A — I —FiEh b E OREFFSH
BENhTRY, BEXEE->TWD, TEMIZEEREGREL LTI, 3 oS feahi
L1L1-FY 7adaFruir @R, Z0BEEETHS3,3,3- M) 7adn Tl aXUEHB) OGRS
X BMENH B 2,

X1

Fi3C X2 \)CJ)\
3 >
X3 FsC OH
2 1
1
(x1,2,3=H F Cl) \)X\ /
170 FaC Z x2
3
Scheme 1

L2L, 2hdOAREBEIZRISEGSHELL . YARD ZWVIZERROFREEA— 7 L—T7F
CTRISEEDZLDTHD, £/, FEENBZ MO FURT7 o ROFRIX, 7 vBEBEIETS
Z L HEER EOHIRE 25,

AFR T, ZhODOTELARE L TOEBRBELZARTI D, K VBEMREET, »O7 yBRO
BIAENRENERFEZHERE L.
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CEAFIEA p-X b H 7 =/ —(MQ)0.02 W%(BBBMEIHRM LT 2 U AVERD RBRER(FIEE
B2 K min, BEEHERE 30~300°C) 21T o T, EORER, 150°C 15T SHNLVES L E X DI DRANRR
MENT, Wiz, RISEE, EREWDER<A FANMREDRAR LIRS 5701, MQ2 wihlk
MUTT 7 Y VRO FRFRBR(FRHEEE 0.01 K min” . BEGE 90~140°C) 21T o 12, HIEDORER. BAE
1001 g! Thote, 77 YAERE ) < — ORI LA FAMMRSEQ) Z BT 57 dic, B
REBRDREIDE ) v—BEE, FAVREBEI < bS5 7 4(GPOR AV BRBHREC LV ERL
7eo BIEDRER. 77 YAVBE ) <—DREIX 237 wt%Tholk, LMo T, &/ 2—DOFE{LRIX
100-23.7=76.3 wt% & 72 ¥ |, LA 100 wi%D L E DRBBREEM LR, 01X 1311 Lot

A TARMRISOEE RS k #HEMT5kdic, 600 £.-85.7 1 mor?
T7 INVBOBERRREIT o, EABLEH p-A bx A=1.17 X 10 wt%"! min"!
YT =) —MBER 2 W% B L IRMERBL,  — -650 R=0.944
120, 125, 130, 135°C CHLERBRZTo L, ERFMICK ‘E .
RESF 7Y I L, GRCIRED T 7 YABE) < R 500 | \
—BERER L, <A FARNRSELT, R £ .
RENB RO BEERFIS L REL, T/ <—BE £, _
DEREALD OFBBEITIIT B k ZRD 7=, Fig2 i N
% Ink, AP UTKYELET V=X S oy b % 800 . .
TY, TVv=UXTuy vb2d RMTOEMEIER L T 244 2.48 2.52 2.56
¥R mol"), BERT 4w min' 2RO & Fig.2 Arhenins ghot of Michee] addition
THEBORE TR 3EEEHON()EHEH L, & of acrylic aEid

k[wt%™ min"]=1.17x10* xexp(— M) o

T[K] /

77 U VERHER C(2.089 TK! g ik, BEEIC X B — 5 170 -~ -
Bl L. WIMBE ERAT #RAQEOVRDI BH Ty |- L 7
RRED . EROTMBEICS) 5 FRRBOERE 2 ’ / o
RBELEREZTFRILi, §' 130 / / ’,'

AT, =0Q/C, @ & [ / it

Figd K FRRRETT. 8 O RN EAMmE 0 [ 7
BEAS 150°C 72235 & RIHNREES 90°C M EDHE o be”l
<A TVEIMRGC L BIRE LR CEANRMENT AR 0 20 40T'm?[hr]80 100 120
BiE23H 5 Z L AL DL 2o T, Fig.3 Prediction f:)r adiabatic temperature
3FLH rise of Michael addition

T 7 YNB=A TSRS OBBRERRAE. RICEERBT 21T ER 0 O IEIRIBOR
EBErREZFHILE, BRIV, FoeBENR 90°C ULEDBRE. 727 UAB~A 7 HINRIED
RICX Y, BEAVBBTAERUERDH D ZERHLNE 2o T,
4.3E TR
(177 YNVBRZ AT NITES, 727 INVBBIOT 7 Y AVB AT VERBREL2488 (2008)
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Thermal hazard and chemical kinetics analyses on Michael addition of acrylic acid

Michiya Fujita'*, Yoshiaki lizuka?, Atsumi Miyake'
Yokohama National University, 79-7, Tokiwadai, Hodogaya-ku, Yokohama, Kanagawa, 240-8501, Japan
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Unexpected polymerization of acrylic acid has been caused many accidents. It is considered that
temperature rise caused by Michael addition is one of the causes of the accidents. To prevent the accidents of
acrylic acid, an investigation on thermal hazard of Michael addition is important. The purpose of this study is
to obtain a better understanding of thermal characteristics of Michael addition. To predict adiabatic
temperature rise, the heat of Michael addition was measured with calvet calorimeter and the reaction rate

constant was obtained from chemical kinetic analysis.

LIZL I
T 7 VNERIE, BhIEREL BRAEEZ b ORY v —DOFEE LTHEXBVE /) ~—Thd, —
5T, BRIEEEZETHOEEBELRSTL., FHOFEDELE &hd, @%. 77 UV AVBITESE
IEFIZHIML TR H# S M, BRI CEAEERTREEBTRVW<A X ASNRGIC & 3 Z&EERKS
FigDEET 5, BRBEQSCIDEGRBT S L. MELic<A S AATMRGEOTIIC L Y RPVBEMN
HERLAOFMBRREEEZBBL, TOINVESNBEBTIEERDZ, BEARCEIVRIGRECE
5L, BAYORRRE ) v — DRI L DEARECEBEIBMBE SN KELIS B TERERD B,
L7edo T, KEORRGUEDIEDIZIEZvA FVANMRISIZ L 3BELFORBREEL 23,
EHRILT 7 Y VB~ A IR RS O BEIE f\ﬁH32.¢gd+H,

RIEORNE BRI L L, <A Z RIS OREE © Dissociation_ )
R Ui, A ~REEEE CB0 D HRIE L= Aor°“+ Aoro R
TS ORBARB L OCEERBITICEIVE Michael addition °

H L RO D RRIBIC BT BT 7 LB —H PN O

<A TR L DBEERZFRILE, Agrylic acid dimer

2.HEBE L URER Fig.1 Michael addition of acrylic acid

BB BRI D3 W RB 2 W VARG EAE R Setaram C80 12 & W BT 21T o 7o, BIESRMIL. V5
ZREAY SUS304 THEEL, REHR 1 g, EREERL Lz, 777 UAVBORSEEHLITBT 570
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—ENERS LT LRV, T TAERA . Yy aFT A uA F-ERE R B F
VBT AIEBNFAFT o A=y b BIRISOBEEZIT o7,

MR RERTEZI TR, e Ry FIVEIZMLT, Yra=Uraxoray 7
F3al b TAFury v ARV BES (1) BET. y-7Fr5 27 N RRESEB LT,
BNE - BIT AT VAR F U F BRI B ERY anti-2 DBELNBZ L2 RAHLE, &
BISHRTiX, — BRI EHEAPRECH A TAFABRENTESFF I VIZBWTHLRIFRER
REXBILERMLE, SbIT, YrasPr OBl F L FAv—TCho L ras BERDOY
aY U7 MEEERANDZ LT, GREMED anti2 #HE - BT AT VARUP=F U F4
BRAOIKBAIZEITLRILTWVWS,

P(O)th P(O)Ph,
Zn(OTH), (10 mol%, z
POPR, 4 3(‘10:23(% moi%). RE NH N y N\ |
ijl\ (_740 EtsN (1.0 equiv))
R!”R2 = THF (0.2M), 0°C, 24 h \ ©
anll-z P

1 (2.0 equiv.) syn—2

| picolinamide from CD (3) |

P(O)Ph, P(O)Ph, P(O)Ph; P(O)Ph; P(O)Phy P(O)Ph,
Me, NH Me, NH Me, NH Me, NH Me, NH Me NH
\
o
95% 86% 80% 92% 91%
syn:anti, 2:98 syn.anti, 2:98 syn:anti, 4:96 syn.anti, 1:99 syn.anti, 11:89 syn-anﬂ 1:99
Ee(anti), 78 Ee(ant)), 86 Ee(anti), 85 Ee(anty), 88 Ee(ant)), 81 Ee(ant)), 86
P(O)Ph,
P(O)th P(O)Phy P(O)Ph, P(O)Ph,
\ . O="y P(O)P
Me N @% Me NH Me_ NH 5 N(:) he
Et A 'Bu A N
o (o] o
89% 95% 9% 95% 99% 8% .
syn-anti, 8:92 syn:anti, 14:86 syn:anti, 8:92 syn:anti, 6:94 synanti, 14:86 syn:antl, 15:85
Ee(ant)), 86 Ee(anti), 82 Ee(ant)), 88 Ee(ant)), 85° Ee(ant)), 80° Ee(ant)), 88°

(a) At-10 °C (b) At r.t. (c) The reaction was camied out in CH,Cl, : THF =1:1 (0.2 M).
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Direct asymmetric synthesis of optically active 3-amino-y-butenolides
having a chiral quaternary carbon center

Ryota Yamaji*, Masashi Hayashi, Shuichi Nakamura
Graduate School of Engineering, Nagoya Institute of Technology
Gokiso, Showa-ku, Nagoya 466-8555 Japan

snakamur@nitech.ac.jp

Optically active y-butenolides having a chiral quaternary carbon center are useful building blocks for the
preparation of pharmaceutical targets. Therefore, the development of stereoselective synthesis for
y-butenolide derivatives is highly desirable. One of the efficient methods to synthesize optically active
y-butenolides is asymmetric vinylogous Mannich reaction of ketimines, however it is difficult to get products
in high yield with high stereoselectivity due to the low reactivity of ketimines, and siloxyfurans should be
prepared in advance. We herein examined the direct asymmetric vinylogous Mannich reaction of ketimines

with y-crotonolactone using our original cinchona alkaloid amide/zinc(II) catalysts.

SEEMAY-T T ) T4 Wi, v e g ST
Z Iy C REFR EREMEROTHE |

ELTESAVWLNE D (BR). D
FEARBRIBALCHEENTE ), &
W HEEERABRAFRREZHT 56
TI)-77754 NEEERTSH
HePHEL LT, FFIVEIIHTS
77 ) 54 FEOREREANRIENET bh3, ZIRETICREShFE LTRREERIC
TRAFNVEER L OEER S F IV ERAWVEFIVR, FAFRT 4 ) ANVEERBEL UTEALL
FFIERAVERS 2RERD B, YHIEETHURNC, VA AB - TV ATy FEEGEHR
L DOBEREITV., VA RERE Vv aFTviug FE¥a) U7 I FEEZRWTTF I VRIS
F352u%L 7TV OREREMMREEZIT., BINE, BERIROICENHEZED Z LITRY)
L7722, LHLERL, ZORSTIRERICV YN —FAERANTHWSD, T haxza /I

Noscapine
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BD15L725, ARRTIIEDOHT QMR DEEME~DISAEERY EIF 5,

BARBEF TR, ERRVCESFLF X AOERGE LTORLM L AL HET B DI,
BEEVREDON TV, ERERBERSOSRATTHY ., B RBHEIu~ /I 78I L
DITbh3, ERRVEFLT =% X OBERDIIRREROLEHTHY . EREABRORER
WS OPDREREREN TS, FIXE, FECHBETROZEIC LSy FEOREaY bo—
WBREELWA, TLTEEAERL LTOBMNDOEHEDLORLEL SREZ LM HBRT
BIZPRY DR FEERBLPPEATHS, LiI3VE, ERAEROSEIIERSICBITAE
PIEEZHRTIEODORERERTHY . ZOMBIZ2= A=Y A REEAP L bEEREETA T
Do FABIZZ DX ) REEBRTHFIEL LT, MRIZKBERSWED S b, NHEREELTH
% AQARI (accurate quantitative NMR with internal reference substance) % EREEHOSESY
WIEATAZ L 2BRL., BB ETo TV 5, AQARI THEFHT (EIEENME) Shi-w&A
BRiCEoTIr/ev b7 7RBICKABEAMOBER LI oRRB5 Z L X #iIEEND, £ T,
I BLITKRERR T OEEDE L2 X —F v P LT, X {EFREDOMEE SN BB MEORET
Z BT 70T AQARI DIFEAD = DEMHEETIT o7,

2) BRNEE
® NYVF—varER
COFEDZLUERERL LT, ThE TERARILEWIIH T AMAIRITOATE TR Y, &R
BRROHER LV A, S WBEORERRAENZ ZERRENTWS, LIL, ZZTOF—4
Y MIRRHEKRS TH Y BHRICRR-FEAZBRTIFNENTH DD, EERBERS L L
THERERIFTERY LiF b TWABRARBE KBS OV TAARI ZFIH L BEFEMD Y F—
avERE L, SMBEIXsHETHY ., FHETHRERRRVCAELERK L, ¥ /AR
X3 &, RBIIEY » FNVIEEEET 3EITV, 59 SORREZFTMLI,

FEFRBBRBREZBELT, MR BIE/NRT A—FREEIT TR, REFMRPARARY MV DSRED
B, %7 MR EEDESLHERNRY TR OITERICE X 5HEBE2BE LT,

3) kL%

WL DOPDIREHERD D AQARI X, 4F & 300 BEDRKAHEFMOITH LB X% 10mg/nL DR
PRBEHFTIZBNT, FOEE 2HOBE CHESTEZITIA L 2RER L, FHIIRRF—%
RIZTHET 5,

BE IR

1) MIIEF, AHELRD EXLERBRLX=2F Y —F A= X Vol4s, No.3 243~
250(2014)
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NMR IZ X A EESHTENT “AQARI (Accurate Quantitative NMR with Internal

Substance)” ® HAKRFFHFRAEK~DH
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OXRMETF - MILHETF? - BAREM? - =T - LEBRT - BNEBTF3 - HARH - BiRZHE -
FEFHGEG ¢ - SoHith—* - L TREER° - BEFEL®

Application of AQARI to the reagents in the Japanese Pharmacopoeia

Takako Suematsu '*, Junko Hosoe?, Naoki Sugimoto?, Toru Miura®, Yuko Yamada®,
Masako Hayakawa®, Hiroki Suzuki®, Takao Katsuhara®, Hiroaki Nishimura®, Yuichi Kikuchi®,
Tadatoshi Yamashita®, Yukihiro Goda’

! JEOL RESONANCE Inc. 3-1-2,Musashino, Akishima-shi, Tokyo 196-8558
’National Institute of Health Science (NIHS) 1-18-1.Kamiyoga, Setagaya-ku, Tokyo 158-8501
3 Wako Pure Chemical Industries, Ltd. 1633,Matoba, Kawagoe-shi, Saitama 350-1101 Japan
*TSUMURA & CO. 3586 Yoshiwara, Ami-machi, Inashiki-gun, Ibaraki 300-1192
STOKIWA PHY TOCHEMICAL CO., LTD. 158 Kinoko, Sakura-shi, Chiba 285-0801
tfujimot@jeol.co.jp

Quantitative analysis method utilizing NMR (QNMR) has been drawing considerable attention in many
fields, since it provides accurate quantitative value without reference compounds which is as same as the
analyte. In addition, qNMR with SI traceable analysis is made possible by using the appropriate protocol.
Therefore, qNMR qualifies as a method to evaluate reference materials. We have conducted research on
AQARI as a purity test to reagents derived from natural sources since 2008. AQARI is able to determine the
purity of natural low molecular secondary metabolites with the accuracy of 2 significant digits through the
validation test and additional studies.

1) %8

MR IZX D EEDH (MR) 1. RIS L RA—DEEHE L VLELETERILEHOSREA
BEITI ZENHRKRD, TLTEDRT barvTHMERETAZLICLY, HEML—HEY
T A DERSIN=FRIEEDOHEIN R TESZZ LN OEE, B4 RSB TERERATHS, F
BILEMOMELMB Z LiX, TOEHZD b DODYMED B VITEMTE. 20kt s
RIS LERT BRI E0ROTIRTOSMRETM,. £ L CEEEMH L LTHERA LRI
F—RERERSNT BIIX7 a0~ N T 7)) OEFEHEORRR Y, He RARICXT 5 RER
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< Fisher 1 ~ F— V&>

HRATDER (100W) ZAVWEL & CIXBHNESH 70W, i 7.2 mL/min TS > F—A 3 DH
NLRFHI S 7= O DIEIE 1.34 g/min Tdh o Tz(entry 2). 5" E 200 W Z AW5 Z L TRHNEHZ 190 W
FTCLEIFAZLATE, MASIBMBEICH ELZZ L5, FiE% 15mL/min ¥ TEE LT3
EMBTEDLIITRoTz, EDTtd, BREMNTZ Y OIEO R &R T 5 Z LN TE (entry 3),
EBR 1 HEOERHEERZITV, HEENE 124g CA Y F—A3 2B3Z LICRIILE,

o q’y&
é A‘;’. Flow rats (mifmin)  Powor (W) yiold (%)
ketone 1
1(1.00a) JX entry ™) jrosidoncotme (s)  /1emp.(C)  /scale (g/min)
mbdurn Q—Q 1 20 64718 701232 857003
\ N P2l 30 1218 701239 721134
\HNH: s £ 20 15121 1907235 81724
@ 8)GC yiekd b)wthold iyps c) with new type
2(1109)
taMeCN
< Diels-Alder Bi~>

TEFLYIHINREFVL— b4 LT 55 2HEHE LT 5 Diels-Alder FUSZ B L. RIS,
BB TINRBET T+ 5 = &5 b7 Diels-Alder £ % ISR TIZ TAE LA retro
Diels-Alder FUSHBHEIT Lic Z & X Y YIS AENICEERIETH Y . BEIREHRE, BEE,
REREOBRENBEETHD Z EXTRRENT, n-PrOH PIZTHAWS 7 7V OYEEHEOLEL
5, BARBUY DAEROR EZERTHZ LB TE(entry3), S HITEBEE LV EBR
oA 7 aFERINROBVVDMF ~LEETHZ LT, INREMERFLAEE EHEDHEM, BH
BIRHIMS A ) OEERW EETTRBE L1 RN OLER 37 g & REFREREE - (entry 4),
ERIGIZ7 o —8< A 7 uBEBOBEEE»L, SEMSERUCRIEZRTIRSZLET. &
BELBELTIRERICBNTHRIGEOMBNCHEII L. BROMORBHRELES LT,

Flowrate (mUmin)  Power(W) yield (%)?

q?&a entry solv. Furan(M) ;ocidence time (min) /temp. (°C)  /scale (g/h)
J(‘; 1 nPrOH 20 1.0/1.9 70/179 75153
soa=-col reme]-® ch&a 2 nPOH 20 20/3.0 407180 76122
@ - X vo,e1 3 nPOH 40 20/3.0 407170 83/24
8ixea) s 4 DMF 80 3.0/20 40/172 85/37

) NMR yield b) with old type c) with new typo

A EIEEE D R 24TV Fisher f ¥ F—AV AR &} Diels-Alder Rt % &7 /VRIE & LTRE L7,
MRELTAERRELL 7o RS 7 uRERET VD I & T, ERERIC L5 REESRV+57
IR TE 5RE2EL. 5%, ZEBOBENIEXZBEL, Fl2REERN LTV,

BE
1) Dallinger, D. et al , Microwaves in Organic and Medicinal Chemistry, 2nd Ed.. Wiley-VCH, 2012.
2) BUBWEM, 2013 £E7 2 R LEEFT—URI T A 1P32
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Development of flow type microwave applicators and their applications to continuous organic
synthesis

Saori Yokozawa!, Noriyuki Ohneda!, Ken Muramatsu', Hiromichi Odajima’, Masashi Fujita*’,
Hiromichi Egami 2, Jun-ichi Sugiyama’®, Tadashi Okamoto', Takashi Ikawa",
Yoshitaka Hamashima?, Shuji Akai
ISAIDA FDS INC.,2 School of Pharmaceutical Sciences, University of Shizuoka,
SAIST, *Graduate School of Pharmaceutical Sciences, Osaka University
52-1, Yada, Suruga-ku, Shizuoka, 422-8526, Japan
m10097@u-shizuoka-ken.ac.jp

To date, microwave-assisted organic synthesis is a current topic due to benefit for accelerating the
reaction rate. Although many examples using microwave apparatus have been reported, most reactions have
met problems during the scale-up. In order to overcome these problems, therefore, we have developed a new
microwave applicator combined with a flow system. In this presentation, we will disclose the improved
device whose irradiation power was enhanced from 100W to 200W and its application to Fisher indole
synthesis and Diels-Alder reaction. We believe that this compact apparatus will contribute to the shift of the

organic synthesis from a batch reactor to a continuous flow system.

{bERSE2ETSEBFERE LT, MBIRPERWEBETH D, —FHEETR. RIERHEOE
M. IRomE, BROBRREBRHMFEEINE A 7 nBEOBERARMRER TS, E07D
RERDOATMBIZH LA 7 a B2 MBIV —R L LI AREISHSEHRE Sh, HIcfEd
IMEEOBWVERERESFIZBW TIFFRILEDSERR AR & CRENRUISHIN R S
RTWBEY, LHLARL, FOZL BNy FRO-A 7 oBREBZAVTBY, TOEDKG
RF—VICHIBRH B D, RTF—NAT v FIEBARAE THD, £ TRLIIKEAGREER
Lic7u—8l<A 7 o EEBREORRBICEF L,

SEFR & 1L, EED 7 B AMEEL THE LR 20RB 2TV RXBH % 100 W 225 200
WALEBIEEITALEBDIRRIGERORIZMHEETAIZLICHILE, £/, ZEERANDHZ LT
Fisher 1 > F—/V AR Diels-Alder KIS B W THARFHI NS OINBEHBERLHHETHZ LITK
hL=DTRKXT 3,
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Scheme 2. Selected Substrate Scope of La-Catalyzed Amidation of Esters
La(OTf)

(o] : .
0 H. .R2 (0.05-5.0 mol%) » applicable to >20 esters and >20 amines
J + N . I Nﬁe nge-;:,::?es « no significant epimerization
OEt R3 n-70°C, 148 h qu « broad functional group tolerance
(o] (0] (o]
Ph/\)L”APh Me)LHAPh Ph\)L”APh /\/IL /\/u\ /@)‘\
98% 95% 98% 87% 80% >89%

§ mol%, 50°C, 24 h 5mol%, 1, 12h 2moi%, 50°C,24h 5 mol%, 50°C,24h 5 mol%, 50°C,48h 5 mol%, 50°C, 24 h
(sat. NH; in EtOH)

M
fo) (o] o
EtEogoP\)L “~Ph )‘I\N/\/\/\JOTBS \)L /O Me Ph /\HL ﬁ/\ Ph O)L”Aph
AcHN NAc
95% 88% 91 % 91%, 98% ee 96%, 99% ee
5mol%, it, 24 h 5mol%, t, 24 h 5 mol%, 70°C, 24 h 5moi%, t, 24 h 5mol%, rt, 24 h
OMe
(o]
L O/ Ph\)L N/V @
H™ °N ~N
H
91% 88% 92% (3.89 g) 98% 89% 99%
5mol%, i, 24 h 5 mol%, 70°C, 24 h 0.05 mol%, i, 1 h 1mol%,n,1h ~ 5mol%, 70°C, 24 h 1mol%, 1, 6 h

Scheme 3. Selective Amidation of Esters and Amines
(o] (o]

La(OTR, La(oTf) 0
C{‘Lom Pr (50moR%) /\)\ OEt (50 mol°/so) P
N ———— Ph H

ol NHMe

80%, 1°/2° = >401

o 91%, 99% ee
Scheme 4. Catalyst-Controlled Amidation of Esters
La(OTf), o La(OTf)s o
o) (2.0 moi%) o) Xy “OEt (5.0 mol%)
— (——n Xy~ "NHBn 98%
Cl \)I\OEt amidation CI\)LNHBD 90% a I N/ amidation | . n °
. . . CI” "N o
2h| no 50°C, 24 h
BnNH, 1 catalyst 5 N/—002Et BnNH, catalyst N Ot 38%
+ Bn L t 38%
Sn2 BnHN\)LOEt \—CO,Et SAr P
major 11% 13% major  gnHN”™ "N
Scheme 5. Synthetic Application
\\f/ 0 OCF,4
La(OTh, OCF,
(5.0 mol%) NHMe N
OEt + HN MeYNYN Br
70°c 24h HN g EtN(15equv) o &
(12e unv) 86%, 1°-amine selective ~ _ 202, Mh 3N Y soluble epoxide
2eq 6, 91% NHMe  hydrolase inhibitor

(3% 3R]
1) (a) C. Han, J. P. Lee, E. Lobkovsky, J. A. Porco, Jr., J. Am. Chem. Soc. 2005, 127, 10039. (b) T. Ohshima,
Y. Hayashi, K. Agura, Y. Fujii, A. Yoshiyama, K. Mashima, Chem. Commun. 2012, 48, 5434.
2) (a) Y. Shimizu, H. Morimoto, M. Zhang, T. Ohshima, Angew. Chem. Int. Ed. 2012, 51, 8564. (b) Y.
Shimizu, M. Noshita, Y. Mukai, H. Morimoto, T. Ohshima, Chem. Commun. 2014, 50, Accepted Manuscript
(DOI: 10.1039/c4cc02014f).
3) H. Morimoto, R. Fujiwara, Y. Shimizu, K. Morisaki, T. Ohshima, Org. Lett. 2014, 16, 2018.
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Lanthanum(III) Triflate-Catalyzed Direct Amidation of Esters

Hiroyuki Morimoto*, Risa Fujiwara, Yuhei Shimizu, Kazuhiro Morisaki, Takashi Ohshima
Graduate School of Pharmaceutical Sciences, Kyushu University
Maidashi 3-1-1, Higashi-ku, Fukuoka, 812-8582, Japan
hmorimot@phar.kyushu-u.ac.jp, ohshima@phar.kyushu-u.ac.jp

Lanthanum trifluoromethanesulfonate is an effective single-component catalyst for synthesizing a variety of
amides directly from esters and amines under mild conditions. Highly selective amidation of esters and
amines, as well as catalyst-controlled amidation of esters, demonstrates the effectiveness of the catalyst

system. Application to the synthesis of a biologically active compound is also presented.

7 I FRERGXOXRY 2 EOEYTEEDEICEETFEL, TOPRNRFEEHRFEDORTE
37 e RMERIBITHEERHEREED 1 >Thd, £0OPTH, EFHEEE LTRAZIND
IRTFNET IVpbOMERMERT I FERIE (Scheme 1)i%, RO 7V OMKGHEL Eh
IZHES 7 X v L DIEERIGITHAT, BEREMD  scheme 1. Direct Amidation of Esters
BB TRE O SRS TR RERE RS o) R? catalyst J?\ .
ThY, TOBEBHEINTOS, LA, aliom © e amoomamaey RN

RS direct amidation F'ia

BETEOMBERER T I MERIGX, Feikafhg - . “ouin
ENRZVA, AEOFEEREICRMANSLET yarew 1J?\ + HN’R _Tr ping
HBRHBEBORMEEL TN, waste RT OH R? waste

—FBeid, 7 I FESUBRS P2ORMER T, ThETHE Y FIHSh TV - Bk
ERERET I MERIS2BET AL 2RWE L, ZZ T4 OBRMEZRELEBR, BK
BICH R O—FETH B La(OTh); BARISOBE R 2 flfit & UTHAET 5 Z LAVHIA L ), Afh
BRI, FFl2SEL T, ZEMD 70°C OBEMABREGETETL, NNTEFALT I/ BX
FLNEEDPRBLDIATVRRT I VI LTIRET EI24ED LR BERRRIZTED
OF I K& 27 (Scheme?2), (7=, C-HREABEREMICERAENS 2-¥Y PUIAREY I MR
DERITBNWTIE, wNVF T T AR —NVTORIGEZER L, MERLEROK 1/100 12 F TER
ETERE, EHIZ, BEROZATNVROT I UBRHEFETHIEZIIBWT, RIEEOBWVWTZ AT VR
V7 I VDOHFEBRAICT 2 FET B2 L HAEETH o 72 (Scheme 3), AFEER TIL, AREEHIEIC X
BHEBET I F{t (Scheme )R VHRAMEER~DIEA (Scheme 5)IZ OV THADLETRAT S,
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7= (Scheme 2), FAUCEEV Y, BE DMBMELETH SN TREIC 2 o7, Fio. &V IERSEHETY
BUGT 2L 512720, BhdEieEdmEttom Biclsh Uiz, iz, 7 ERIZ VR VBT
FTZATN~ESICERARERE RSP RE LTES Z LMk E, Zhicky, TULVEOR
PRI G ATRE & Ao o e, ARSI T F FEROEE T b BREAR < AT L, T 5 HE—iik
DIERE=RETZ, 2B, KRIGIIURIOZF LU T I DR EFEIC, v~/ 7 oEBHICE YK
IR 2 KIBIZEME CTE D Z EBbro TS,

Scheme 2. Deacylation of unactivated amides o
o) NH,4l
J'*/Rz & NiNH 0 — L eaun) H\N’Rz+ JOL NH R1J\°“ NH,
1 _— 2 4
R e 2T Din 50-70°C Ly o B — o R
R? 5-48 h
(10 equw) up to 99% hydrazude
o oo o @/\* Q;
[+]
50 °C, 48 h 60 °C, 48 h 50°C, 18 h 70 .5, MW
. 89% 92% 85% 88% (amine)
81% (hydrazide)

m T Compativieres )
SHN \/@ )L IVYN ,\N \,Bu E}':OH 2 NHe 3 NO; o Boo
o0, B 0 70°, 14 b, MW { 3gC0NBY 5,083 . OTHP 30~
83% 74% (92% brsm), 99% ee R e R T T R 2
ZOEIICERRGIET L ARIZBWCERATH B2, ERMRKEBEMOT-HITIX, KISHEH
R FIProEeMOE CRIE2Z2E L TWe, 7u—RlE., TEED/N y FRICHTIRERIHEN
BETHY, ERICRKIST 2R 2L VROZDESERBE VLW o2FIEE2F LTS, £,
BHRENREL . ERENRERICL > TES AT —AT vy I7RTHETH D, £I T, Hxlddh)y
A & - FDS LiRHF (RKBEHE) L oILFRBFSE Figure 1. React IR
IZBWT, 7a—R%é&~A 7 aikR &4 D
BhED I L TERRIEDKRA Ty — L TDHE
RE#&Et L7z (Figure 1), B2, FEOEH
B HEmF by b Y T I ERERIE LT

Back pressure
regulator

—NA—= MR LT ORI S ZER LT . Temperature
Reagents Microwave sensor Crude product
(Scheme 3)DT, ZNH LA THREKT S,
Scheme 3. Deprotection of carbamates and ureas
X
1 JA R NH| RS
R‘rlr‘v"o’ & HZN/\| (1.0 equiv) R‘\N,H HO™
or + _— + or
R? 1l 4 R® H N/\/NH microwave éz H_ _R®
RANSAN7 , 70-80 °C N
II§2 Rl4 (4.0 equiv) 3-5h up to 99% R4

1) Shimizu, Y.; Morimoto, H.; Zhang, M.; Ohshima, T. Angew. Chem. Int. Ed. 2012, 51, 8564.
2) Shimizu, Y.; Noshita, M.; Mukai, Y.; Morimoto, H.; Ohshima, T. Chem. Commun. 2014, Accepted.
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Development of Ammonium Salt-Accelerated Cleavage of Unactivated Amide Bonds

Yuhei Shimizu, Megumi Noshita*, Yuri Mukai, Hiroyuki Morimoto, Takashi Ohshima
Graduate School of Pharmaceutical Sciences, Kyushu University
Maidashi 3-1-1, Higashi-ku, Fukuoka, 812-8582, Japan
ohshima@phar.kyushu-u.ac.jp

Cleavage of unactivated amides to obtain amines under mild conditions is a difficult challenge because of the
high stability of amide bonds. Conventional methods to cleave amide bonds require harsh acidic/basic
reaction conditions with restricted substrate scope. Recently, we developed ammonium salt-accelerated
hydrazinolysis of unactivated amides. The reactions proceeded with readily available ammonium salts and
hydrazine monohydrate under mild conditions. Expanded substrate scope that outperforms conventional
hydrolysis conditions, isolation of hydrazides and application to peptide and sugar derivatives are also
demonstrated. In addition, we report application to flow reactor systems and deprotection of carbamates and

ureas under similar reaction conditions.

7 2 PR EEMIC L ZEFICAXDBEEF T2, i o7 IVOFARFRHEESL L
THWLRTWS, EETIE, C-HEATBEHESEERNHAESIEICLAVOIh, TOEEHRITE
EE->TW5, LAL, FORBRHIZITI—RICHBECHMER AV 2B LWERERSNERI-D,
BRI HVEBRICIDER TERWEIRBH o, —F., YUHIRRITILENCT I PRS2 F
BLETI FOBT IMERGEBE LTWS Y (Scheme 1), ARIGIX~A 7 nERAEHFT. A
ERBRIFLUVIOTIVETUEo U AEERAWVWTHIBICETT S, 72, 8K LD bk
WD D, EWEE— - BEREFFEEZA LTS, L2 L, KRGS R+57T
<A uEBHESLELTER, TUNVEAOEDFIANRER X THREORMEZE L TV,

Scheme 1. Our previous work

HH *
(o] NH4BI' \ { Br
A 7 re N, (10equiv)  H{ R? up to 99% N
RI7ANT T HN T 2 ——————> N 32 examples |: 7
! microwave R3 16 functional groups - ')\ _R2
R® : 50-90 °C N N
(4.0 equiv) 310 h H R é s

FIC. ERARSHALYENE LTaRICEIVEVREAZETHE F7 DU 2REFIC
ANWTRHN2{Tol, TORKE., LEIOzF LU 7 IVERAVWSR IV b RIBICREERREL
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FRFRBITE > TREPSBERTKIEL > T AR 2 MBS 5 Z & T, FIRRFHB
S TR O BASE & BT 1= (Fig. 2).

monomeric form dimeric form

¢

;»-
9¢
o

- ——
X O._0 X (2.0eq) (1.0eq.)
Ho O [C] X W X\ 0,0 /X
H X @ X H
Y, H H Y
>\—Y' V"( (X, Y=NH, NR or 0)
R activating site R
Z stereo-controlling site

Fig. 2. fgERR LS

ZL DARERRBWTHEEABM L UTHRT S 3 POER#EL LT, 7I FR7IVY
DEAZRKRR Lz, B, (R)-BINOL D 3,3’ ALICHNVR UV BREBALABRIZT I FEFARJL, &5
KT IVANLBETIERBEZMY TR,

£F. 1,2-P 7 nanx ¥ (OCE)EHETF. (R)-BINOL Z2MAEIZ, 0 CXTIA Yo EATFAT
S V/DIEA)%Z 3 Y&, 70 FAAFL—FTA(MOMCD% 4 YBNZ, 50 CTHRERBEZTHZ
LI X > T MOM fR# L 72(R)-MOM-BINOL % 90 %X T/, &I, (R)-MOM-BINOL iZ n-BuLi % 3
MERMZT33QLE Y FHEIELEIZ. 0 CTCO TV YL, INHCl =% ) —VEEEZRAW
TBRAEYITH Z LIC X > T(R)-BINOL D 33-MLIC W VEF L AERBAShE 1 2B, BT,
1ICHEEL LTRIEF A=A 2MA, 3 BENEEREToLBIZTINNE, A ¥ /) —VBEES Y

BMX3Z LiIckY, 2 ZHAERNE 75 % B 7=(Scheme 1),

1) n-Buli (3.0 eq.)
THF,rt,3h

2) CO;, (bubbling)
THF,0°C

O, ez, OO

OH MOMCI (4.0 eq.) OMOM

OH DCE, 50 °C, overnight OMOM 3) 1IN HClin EtOH
OO 80 % 00 acetone, rt,4h

75 % (2 steps)

(R)-BINOL (R)-MOM-BINOL

0 0 NR

OH NH, NH,
1) SOCl,

CH reflux, 4 h oH - OH

OH 2) 7 N NH; in MeOH OH OH
OO on HCart.6h OO NH, OO NH,

75%
(o] (o} NR
1 2 3

Scheme 1. 3 .U BMEEZ T T HITFRBO FEREARFRMFDOER

1) Ishihara K. et al. Angew. Chem. Int. Ed. 2011, 50, 12189
2) OoiT.etal.J. Am. Chem. Soc. 2013, 135, 590
3) Katsuki T. et al. Bull. Chem. Soc. Jpn. 1997, 70, 207
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Development of Chiral Supramolecular Catalysts Based on Two-point Hydrogen Bonding
Interaction

Takehito Shishido*, Masahiro Yamanaka
Department of Chemistry, Rikkyo University
3-34-1, Nishi-ikebukuro, Toshima-ku, Tokyo, 171-8501, Japan
myamanak@rikkyo.ac.jp

The supramolecular self-assembly has been emerged as a new approach for synthesis and screening of
chiral ligands. The chiral supramolecular catalysts are generally constructed by noncovalent interaction
(electrostatic, hydrogen bond, etc.) of chiral and achiral small molecular components bearing discrete
coordinating site. In this study, we prepared (R)-BINOL derivatives bearing amide or amidine moiety at the
3,3’- positions. These multicoordinating ligands would easily fine tune stereocontrolling ability and catalytic

activity.

RESFREIT—BICH—AFCHERENTREY, BYEBREZEBRT 52 OIIRY 2FF
RRSICHS U CHEE R AR NN E L 2 5, EE,. RISRTPTHEOFFR—EOHRRAHELZFD,
HEMEMET 3 - L CEYABREEZRET 3B FRERES TRENBER S, EEZEHDTY
% (Fig. 1),

P‘OHMB 1
e g iligen
0,
/ 9 @
00 ° CeF o OMeN AP P

Ra \R Al'1
L (Ishihara, 2011) = (Ooi, 2013) J2

Ficg.nl. By FRRE 7y TRbgE

FITRLIL VA ABRMEBRICAFEAR Y PV — 2 LK o THRE SIS LAHEBA 2+
B LB TFRRES FRE 2 EB Ui, ARE TR, MENERERIERP TREALTF 2 —=
VBRI LRARTHY . BHORFRIGITE U CH ZAEEEDRERES I RD Z LI
HTED, O, MEOCSARBEREICHET I LICX > TRERMLAHEBERRATSZ
LRFREND, ZFETIE, EF7FAEREER L UT33fLIC3 POEBEELZEAL, =
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$aIE L LT EtyZn OHERAVWVCIRS Ui T, RISBREITT 3 b O DOESMITEBMARY 4a
5 Z7(entry 1), —F. Zn(OAc), DA% AW TR Ll ¢k, BARSNEMHEEh3b00
AN 3a DULRITE LS ET Lic(entry 2). TZ T, BVWVEBIEMEHER L, BIRS
T 579, EtyZn & Zn(OAc), ZHASDEMEFAMNERHM L, L1 IZHLTEL LM —
HFRBRNCHFET HRL4TIX, 3a DINR, =T F BRI K E <& T L(entries 3 and 4), L1: Et,
Zn: Zn(OAc)=1:1:1 OFRMBFED L EF L RIFREREZE X c(entry 5) THEMFE L2 £T5Z ¢ T,
L o FFABIRER DT PIZA LTS Z &% RH Liz(entry 6),
Table 1. BESREBRIZD YR OBRY

Ligand (10 mol%)
o EtaZn (X moi%)
9 Zn(OAc), (Y moi%) HO COOMe H COOMe
F’h)kn’oMe * pR-oPr toluene, 0°C, 24 h PP Pt el oFr
0 OPr e ér‘o'Pr e
0% ~OPr
1a 2a " 3a 4a
3a 4a L1 WPh L2 Ph
S/\l /\'LPh
entry X Y Ligand yield (%) ee (%) yleld (%) @O =N s)’"
. L
1 10 0 L1 22 nd. 69 NH
2 0 10 L1 7 nd. trace NH
3 15 5 L1 27 55 1 OO =N OO N
4.8 15 U 45 45 30 S\ Ap o,
5 10 10 L1 61 59 11 Ph
6 10 10 L2 67 62 7

EORPZFUFABREOAEEZBRE LT, o-7 FZ AT NLVOBRESHRER CRIGSME % 25
KR LELEZA, BY VBV YV 2a % 25 YRAWTBy-FRfMo-~ F=XF)V 1b %
35 CTER&ESB L, &b F U FABRUENRMEL, 86% ee TRIMAERY 3b RELNBZ Z
LERHLE, RROKIGRGIZEWT, EEOHEAGBEELRN L 25, Ba DOpy-Filfia-
7 RPZRFNVIIH LTIRER, =Fr FABRMELE bICBFEER LR Liz(Scheme 2),

L2 (10 mol%)

EtZn(10mol%) o coopr W cooPr

9 Zn(OAGC), (10 moi%)
oPr I 2 ° X,_.oPr
JH]/ * F{O'Pl‘ toluene, 35°C24h R F opr T RO OPr

O"P\O‘Pr

2a(2.5eq.) 3b-g

1bg
©/\\}{ Meo/©/\ ¥ Facm i ’o;:{ (\iﬂ/\\\}{ ®Y

3b:97 %, 86%ee 3c:86%,82%ee 3d:79%,78%ee 3e:86%,72%ee 3f 87 %, 88%ee 3g:75%, 82% ee
4b: trace 4c: trace 4d: trace 4e: frace 4f: trace 49: trace

Scheme 2. a-7 b ZXFADr  EOBBEDROKRE
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Zinc Bisamidinate Catalyzed Enantioselective Hydrophosphonylation of a-Ketoesters

Atsushi Ichinose*, Keisuke Kaizu, Masahiro Yamanaka
Department of Chemistry, Rikkyo University
3-34-1, Nishi-ikebukuro, Toshima-ku, Tokyo, 171-8501, Japan
myamanak@rikkyo.ac.jp

Catalytic enantioselective hydrophosphonylation of carbonyl compounds has attracted much attention as the
most straightforward synthesis of optically active and biologically important a-hydroxyphosphonates and
phosphoric acids. We developed the first catalytic enantioselective hydrophosphonylation of a-ketoesters.
The zinc bisamidinate catalyst prepared from (R)-1,1’-binaphtyl-2,2’-diamine derived chiral bisamidine
ligand, Zn(OAc), and Et,Zn (10 mol% of each) prevented phospha-Brook rearrangement and only affored
addition products for various a-ketoesters. Especially, a wide variety of B,y-unsaturated o-ketoesters
achieved high yields and enantioselectivities (up to 97 %, 86% ee).

ANR= LB DRFE FaR AR WERISIE, BREEDEOSRPHEIAL LTHARE
FEa-t FRXF Y RRARVBIATVEEBNICEX5ERFHEL LTEETHS, LMLLER
ELTo-7 bz AFNV1E2AVWS L, BEOMMAERY 3 $3251Z Phospha-Brook #5{Z L TERALA
B 4252 TLEN, ZOFREFE FaRAF=WERIGIERIEITER S TV (Scheme 1),
AMETIE, BMAICRHLEFIACRTIVUVBMFLVERCAT IV — MigE gL,
a7 FTATFNVDFREFEL FaRRAR=MERIGEER LT,

o} HO COOR? H_COOR?

(o] -
2 3 Phospha-Brookdg{i
R1JkIrOR + ’ll::’\ORs —_— R,XP,OR R1 0 ORS
H ors 4 ~OR? P
o 0” “OR3
1 2 3 4

Scheme 1. o-7 b RAF )WV EBY BT AT VD K

P, BLEMIF L LTHEET AR SAERT I U VEMFIRA LT 2 YEOEHNRAEKLEA
4.1 ¢ 2 2 BPBHTHEMAT IEHERT I U — MAEICOWTRET L, Mo g,
0 CRT.(R-EF7FLBHREATEXFIANERT I VVEMTF L1 IR LT Et;Zn X Zn(OAc),
ZREL RYURICTHERSE, € FaRAR=MMERBITS T 5 AgdEtE 2 B L7z (Table 1), &
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HEEEEF 7F L

O O 3 O /_<'_“Hz O O CTIVEVBEELE
=& ot v, HO R W)X vavFrrTa—}
NN NN e XN ONCX IEHLL TR T AE
e S"c k §.’N N~ NWEERAIELRIZ.BR
X=0ars R G REEMS LT

Scheme 1. FZAERAT I DU TFOER — .
RABRFIALERT I

VUBALFEER L7=(Scheme 1). T HEARETAFIALRIGICAWEE Z A, 7 I P UELIC
XYV VBEPEALEZLZHANWAZ LTk o T, BERSEZ212HE L THRINRIED & 2R
ETDHILERHLE, 22T, =7 rFABREOm EZ B E LT, fitEEoFRMEC 7 L a—
NWEEREREEZA, 10 mol%® L2k LT 20~40 mol%® MeOH %M+ 5% = & Tzt F
TEREOKRIEREENR RO, EHICEES CH.Clb & L, a7 AT LD AT LEHRE
ZBukd LTEELSTAHILET, BEOMEZEB X 5>99%, 96% e & BINEN OB FF
ERMEZ R L7 (Table 1), FERORIESEBICTEE —BEEZRM LI L 25, fEx OFETFRE|#-
HEMBRELZF T 25 ERa 7 F= AT MR L CRFRT ;U F @R 2 ER LT,

Table 1. KISHMGDRIE(L & BT

o L' (10 mol%) HO Et HO H
OH (X mol% =
Ar)Hroa ¥ B e "f°‘ 0) Ar/(rrOR *ar )%rOR
solvent, -45 'C, 2 h HQ Et HO, Et
o (2.0eq) 0 & L 0'Bu L 0By
B 1 L8y 2 (addition) 3 (reduction)
Ar=Ph 0 o]
Q0 F o 2
X(mol%) R solvent yield (%) ee (%) yield (%) | 2bd:>99%,96%ee  2cd: >99 %, 92% ee
Q O : Me toluene 91(10)" 35()° 0(52)° 3bd: 0 3cd: 0%
20 Me toluene 91 78 0 HO Et HO Et
o. _N N_ O 30 Me toluene 93 77 0 : O'Bu “, {
T HORY 4  Me toluene 94 77 0 {’J/'\T(O o
. N o |0 (Bu_toliene >0 &7 _ 0 _|pg ° \ 0
Pho,  Ph T OB INICH O RSoEo0 Mo 00} 00T 2dd: 97 %, 86% e 2ed: 99 %, 75% ee
L _J “Without Ligand %35 °C 3dd: 0% 3ed: 0%

ARIGTIE, RISRP THRBShAEREHEAT I VT — Ml L 52 RHEERICE Yo

TRZRATABEEEENTVE Z ERTRINTNS, I T, JYREEOBWTALTE FE
DIETFRICBIT DG EITV, REOLERIREOFMZ21To 72, FEDa -4 F=Z T L (1ad)
ERVATATE F'a) 2 FRFICiEICER &8 & 25, 745 b FEEOERY(2a, 3'a)i1kE
RENT, a7 b= AT ICH L TEENICRISPETT 5 2 & & RH L7-(Scheme 2),

0 L {19 gk HO_ Et HO H
0 >, HO Et HO H
P“)HfOfBu v 5 e MeOH (40 mol%) F’hAfrOl‘Bu - )Q[rotau . HOE
S Ph” "H DCM, -35 'C, 30 min 5 & Ph” "H Ph” "H
1ad 1a (2.0eq) 2ad: >99 %, 89% ee 3ad: 0 % 22:0%  3a: 0%

Scheme 2. o -7 F=AF N RV ZAT T FIEFERICBIT5TRET AR

1) (a)Kozlowski, M. et al. Org. Lett. 2002, 4, 3781 (b)Kozlowski, M. et al J. Am. Chem. Soc. 2002,
124, 12668 (c)Kozlowski, M. et al. Tetrahedron. 2005, 61, 6249
2) Hoveyda, A. et al. J. Am. Chem. Soc. 2005, 127, 15453
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Multinuclear Zinc Bisamidinate Catalyzed Asymmetric Addition of Et,Zn to a-Ketoesters

Shotaro Doki*, Masahiro Yamanaka
Department of Chemistry, Rikkyo University
3-34-1, Nishi-ikebukuro, Toshima-ku, Tokyo, 171-8501, Japan
myamanak@rikkyo.ac.jp

In the enantioselective addition of Et;Zn to o-ketoesters, the uncatalyzed addition and reduction were
usually competed as problematic side reactions. Two types of asymmetric catalysts of this reaction have been
recently developed by Kozlowski and Hoveyda. In this study, we developed (R)-DABN derived chiral
bisamidine ligands containing the oxazoline unit as a novel multinuclear ligand. Our designed bisamidine
ligand would generate in situ the multinuclear zinc catalyst to prevent undesired side reactions and accelerate
asymmetric alkylation of a-ketoesters. Addition of MeOH achieved high yields and enantioselectivities for a
~ wide variety of a-ketoesters. (up to >99 %, 96% ee).

EtZn X & Bo- 7 hZRAFADRET Pre t ]
AR ALRISE, DRSO B S 25 Q,ijtég{p o9
WA CEMERISORANMEL 2 | A]10 MO~ oom-0 nrrm
5. 0D, MEHT T FABRE | By ) o
ARG ZEZERLEAIZ., ZhETIZ (5 mol%) (15 mol%)
Kozlowski & V& Hoveyda & 2iZ& o> T | Kozlowski, 2002 || phmmsgg:tezg’:sm' ®) ]
BE SN 2BDH L 2o TWB(Fig. 1), Fig 1 #RO0 - b=ATAORET VFMLRIEORE
LOALRRL, Ib0BETIETH Dinuclear bisamidinate

TFUFABRERERT DD [ ]
’ 9 @

RO IEI S L E Th ot | ] T N;? %ﬁ '
rroReiTIvvosgrE |1 0 T T %

rgEICEE L. BB Lo E @ | @
AT IV VEBNMNFOERIE~DIL

NsN NszNo x () x
2 8% 7 (Fig. 2). T T Ob:rN@N-;«gq Q
® @

Fig. 2 &€B7 I V4 — bOSHRAREMIMEICE S  #B S RARKERE

Tinuclear bisamidinate
w
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REEEZT, RISRBZERICEE L, FRRICKPOMESEETAZLICEVEBEPIRLE
BYDOWNROBERMEZHER L, ThODOBREBRERTRAFI—AT v THEEEREL, 68kg D
CH5132799(1)DRIGEITRII Lz (&6 TRRINE: 25.2%),

o )
I\ NH;
Ot (J @
LIHMDS 4 ‘ PN Py CH3SO,NH;,,
CO(OMe), NaOMe i fq POCI3, EtsN-HCI N’ K2COs
N NS
88% OMe 'i]:f: 86% G’l‘[i: 70%
2 3 5 6
1) WN'{}E\ o
@ . T O ®
N Pd(PPh3),Cly, PPhs, )N\ N
NJ\P’ KsPO, NN MSsOH, L-Cys NZON
)
N N
U T N-‘:c-wys jfj)\éNsozcns 88% )'fj)\(bvsozcm
84% N HN" N
7 2 - CH3SOgH
CH5132799 (1)
Scheme 1

S DIAEEREMEE X VBRT 572HIZ, PMI (Process mass intensity) 22 i8¢ L TRES R %
fTo7. Scheme 1 IZR L7 &8RP EHEIIABEEICY LBEARIELZ R {LEDTHY, Ky
BERPEMICBWTEROBHEESLEL T, FMICRMUER, HHARESE 0L, BiER
B L S IRER OBIRICRTI L, FRRZATFEOHREIZ L YIRS [ E L (Table 2), RHENDL
6 T2D PMI I3 RAT & Ll LT 60%LA EDBIBZIR 2R Uiz, ULk, RIS&RGORBEILE LT
i - BT HFEOHRBEITIZLIZLY, BEPdZ2EDLREOLEREELSTH-L, difE
LREDRETHIRELZMB T HMEEEII L,

Preliminary process Improved process
Extraction (times) 7 3
Concentration (times) 3 2
Purity of CH5132799 (%) 99.90 99.90
Total yield (%) ‘ 25.2 30.5
PMI 882 338

Table 2. Improvement of productivity and PMI for scale-up manufacturing process.

BE R
1) Ohwada, J. et al. Bioorg. Med. Chem. Lett., 2011, 21, 1767
2) Jimenez-Gonzalez, C. et al. Org. Process Res. Dev., 2011, 15, 912
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Efficient Synthesis of Pyrimidine Derivative, CH5132799:
Controls of Residual Pd Amount in API

Yosuke Hosoya*, Akira Kawase, Kenji Maeda, Takahiro Ichige, Masatoshi Murakata
API Process Development Dept., Pharmaceutical Technology Div., Chugai Pharmaceutical Co., Ltd.
5-5-1 Ukima, Kita-ku, Tokyo 115-8543, Japan
hosoya.yosuke@chugai-pharm.co.jp

An efficient process for manufacturing CH5132799(1), the pyrimidine derivative having excellent PI3K
inhibitory activity, is presented. Robust process of Suzuki coupling reaction was accomplished so that
reproducibility in the amount of residual Pd, together with chemical yield of a coupling product was realized.
An extraction and crystallization process of each step was also improved in order to enhance productivity.

CH5132799(1)i% PI3Ko FAE#F T A I PUVBHEEILEHTH Y, HRIIBITIREERT
AR EN S BN OHRANRAF L UTHFHS L TV 3 (Figure 1),

o

| DTSRI, BRICASTRETF05 2 b2 R HBHEL L, ()
P gk g YOS, AFVANVKYT I FEOBILES, R N,,L

o UGS L DBAD v L IR PR ETAE TRTARENT g

N
Ve D (Scheme 1), & = 5 3 AMBEIC T Pilot ISR ER LI L =5, & L, NSO.CHs

BUBEDH YT Y VI RISK 3 . N cnson
2 v RIS AR Pd EA, batch B THEHIRIED Figure 1
2, ¥Eleh o7V U TERYORBIZHEBSNBD LN,

FITINLOBRBELZERT L ZTOFEAALARICHITRFLEHBLEER, 49, BRE
Pd & AERBINBIZHOWTIREICHFREMEVWO TR URRICHR T3 TERERH S LB b
B, UTIRT LI MIELEFRPFREL R TZoOMBELS|ERBI LTS Z L34
L7, B1H, PARBR L RGEEOCBREZHFMITRIFTLIKER, 0 CTIRHMRIGSES LR
E Pd DEN 28 ppm THozDIZxt L, 90 CT 4.5 BFIOFMICAT T L 7RE Pd DEA 19 ppm I
HINTBERIPoTr, BV, RISFHRBIOMEN 1.5 FRMOZETRE Pd ORICKE 2EB)N
RonizoThs, TERIGIKER LEREREMENICRL 25, KRISIIER Y5 KPO,
DOHRIZHRETHY, BEONSVIFRBEVRIGNEEZEX D Z ERRHENKE, U EORIHE
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ARFTIH, TATE FOBRBERREL LTEATREBINZFLETCRELETLIHFHELE
ITOBBEERTIFELZHET D, TVTE FIELADOBEBLED—DL LT, NvFa ¥
ERFuY) OraREHATITEFAT R FrEAWEFRELERALATVWS (H12R),
AHRTIIZOFRECRIEZANT, ERFETHHTHE ) a—ATAT e FOFELER
Bl 7V a—ATATFE FRZBECIIZE&EL UTHEEL, BEP TIIZTEA L HEEOEHIR
BTHEEL. EERMALBEEET A=D1 MR R GOMS CIXERFMEREE CH B, £ T,
BEEDOS Y a—LVTATFE FET7TRFATE P CHEKLLL, BO5NRIEY % HPLC-UV &I
FYVEETHILT, REFREREL 10 ng/nl ORMBREEZFTTIRMEZBEARTH LA TE
7=

H1l: 7EFATE M A ZAWVWEANAVFaPE Fub Y PUakE

IDESEFRERRTATE FREORB2EVRE CHRBTE LT . ARARMES X
DBRBETRRICT S, ABETIIZY a—ATATE F@Futr ) VitRbhadyrsats
FUTANFE R, v7a7abATATE FEAWETEFATE b BRECEOERERI L.
7ut AFRDEE AT B EREEERMBCHT I EBRESWNOFTRAEELBRTITETH D,

BEIBR

Regulatory Toxicology and Pharmacology 44 (2006) 198-211

J. Chromatogr. A 864 (1999) 191 —197

Bioorganic & Medicinal Chemistry Letters 15 (2005) 1055-1059
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Development of highly sensitive analytical method of aldehydes with acetylacetone

Minoru Kakita*, Atsushi Akao, Kenichi Tagami
Analytical Development Reaserch, API Research, Eisai Product Creation Systems,
22- Sunayama, Kamisu-shi, Ibaraki, 314-0255, Japan
m-kakita@hbhc.eisai.co.jp

Mutagenic impurities have to be controlled below the level of threshold of toxicological concern (TTC).
TTC level is usually ppm, though it depends on the amount and period of dosing in clinical studies.
Aldehyde is one of the useful functional groups to establish the API manufacturing process efficiently, even
though this is highly potential mutagenic. Therefore, in many cases, high-sensitive analytical methods are
required for efficient process establishment.

In this study, we report the method development of the high-sensitive analytical methods for glycol
aldehyde and the other aldehydes using acetyl acetone derivatization. We will discuss the benefit of the
derivatization method for appropriate process establishment/verification.

ERMDOBERICIX. ESOMIBILT 3L X2 L— 3 VRO HIOBME STV, ZhE T
remnwr e xRN L., SWEERABFARERoTETNS, PTHERFETHMMIC
BLTIX, JVMELRBRERETH-oTH, b MOFFEHOEERRSEINS-D, BERGEL
BEHB»ORD O D IHEFOBREORME (TT0) ] UTIREOREREZEE L2 TI2dR
W, TDEIRY R EZBTBDIIBEINIREOEALTHEE, FHHOLEREEEET S K
SILBHBN— FEEETHILIX, BTV — MEEOEBELY BT, BRRFAEPTHZ LR
3, LHALeRb, BBRECRHFBZFMEELRY L, REREARVWEEZERTCENEALV—
BEIERITRS,

BIXIE, FARANT A FRTATE FEEZFETIHRE - REHIAERV— MEEEFRAESTV
R, ThOIERERFHERSMIIZSRVESHLOT, TOREEE TIC LV THERBLR2ThITRD
RWIr—ZANEL | BICERATHRBINERFZR2VEEAIX, HPLC-UV TOSHBRERT-OREEZ
BRTANMERBOESEIIEL 25, LA LAXLBRELRRETERFRERMPOBRE N
RWEESERTIT, FREZRRBEIE D EDICFHTEORRBERIT®,
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®E < ARWBE SRS, KBRS Ly Tabled

Me OH  LNO,DPPA,DBU Me N

BT Lk, RISBEOBRNET o b 25, BEIT  en"come soven i, 167~ Ph~COMe
PV RBELBEL TV, ¥k, DPPA Tit oy pNOOPPAleq) DBU(eq) sovent  vield

1 1.2 1.2 Toluene 19%
> 3 3 e in 2 1.2 1.5 To! 44%
P-NO,DPPA ZEE_TEENREVV = DIRBIXET L7, : by >0 T
N — NAY > 4 2.0 25 Toll 77%
UELDRERN? S, 3 T Na—NLOT T FlLizky 4 20 25 Toueno 77
3 6 2.0 5.0 Tol 48%
T, MEDOYEIT pNO,DPPA2.5eq/DBU3.0eq.. & 20 30 Toeno  48%
ﬁ);s?"{é‘,ﬁ LTCThrr= _\/zﬁﬁﬁ &%{4:'@&) Azl 8 25 35 Toluene 94%
9 2.5 40 Toluene 65%

ZRH L, 10 25 30 THF 68% o)
1 25 3.0 DMF trace

EHic, EEoBENGHEOFAE L RFEER 4 :2 2.5 (DPPA) 3.0 Toluene _ 13%
BT I BROBRETS et Bk 72 3 BT v — a) Determined by 'H NMR.
NEREEIZT Y F{tZ1To7 (Table2), XEFBURFEFERT Va—nLzAWLZ A, 7 I{LE
EULBZ LR, MEREZFEVEBNRBCRIESEIT L, £k, BWETVa—AVCRREFKT
NVa— VI HARFESEIMEL . S RPREORBTRESEITL, LAL, B FaxvER
W FEBOREWEREZATHIRETIIRIGENMET L, 7Y FMLiZiZ L A EEIT LR D2

7
Table 2 NO,DPPA (2.5 eq.)
P 5 eq.
R3OH DBU (3.0 eq.) R3 Ny
R' “R2 Toluene, i, ime R! “R2
entry Alcohol Azide time yield | entry Alcohol Azide time yield
Me, OH Me. N3 Me, OH Me_ N,
1 Ph /(cosze Ph >\C02Me 16h 98%| 6 pp COMe FPh /\)\Cone 16h 65%°
92%ea 8 92%ea b 72%e6 2 72%ee
Me OH Me N
Me_ OH Me_ Ny 7 X Ao o 18R 52%9
2 B-Naph/(COZMa p-Naph>\COZMe 16h 93% | MeS COBn MeS COZBn
81%ea 81%e0 b Me OH Me Nj
8 Bns X an\)(co 16h 68%
s Ph_OH Ph N, o 5% COMe Me
Me OH Me N
Ph” “Ph Ph” “Ph o \( PV 6h 46%
Et” ~CO.Bn Et” ~COBn
Me OH Me N3 6oh  nd
Me OH Me N
Ph XCFS Ph F3 10 s 60h nd
Pr~ "CO.Bn Pr~ ~COzBn
Me OH Me N3 Me OH Me N
5 pn Ph 60h 57%| 4 8 60h 36%
\)( CO5Et \)(COZEt Bu” “CO,Bn Bu XCOZBn

a) Enantiomeric excess was determined by HPLC analysis. b) Enantiomeric excess was determined by HPLC analysis after
reducing the azide to amine. c) Determined by 'H NMR.

[Fe0]
p-NO,DPPA VW= S22 RIKIZL B 3 JTINa—NADT Y FEREZER LTz, REFRERE
HERAWETY MUZBW TR EIZ2ELHZ L2 MEREL TRIENETLE, k.
RIGRTHHE Fax v VERIOMEEENKE S RDIEERISMEMET L,
[References]
1) a) Mukaiyama, T. et al. Chem. Lett. 2008, 37 (10), 1072.
b) O’Donnell M. J. et al. Org. Lett. 2009, 11 (4), 807.

2) KEFERIFMRL (GETBHMYREREREZFENER) 2000 4
3) Shioiri, T. et al. Chem. Commun. 1997, 2165.
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Sn2 Reaction on Quaternary Carbon Atoms - Direct Preparation of Azides from Alcohols

Kotaro Ishihara*, Takayuki Shioiri, Hiromi Hamamoto, Masato Matsugi
Faculty of Agriculture, Meijo University
1-501, Shiogamaguchi, Tempaku-ku, Nagoya, 468-8502, Japan
133561002@ccalumni.meijo-u.ac.jp

We report herein a novel method for the direct preparation of alkyl azides from tertiary alcohols by using
p-NO,DPPA via Sy2 reaction. Chiral tertiary alcohols are converted into the corresponding chiral azides
with almost complete inversion of configuration.

[#E]

S2 FUSIIMERHEROFEEZTLT <, HEEEEOMERE on _@_0_3_0 _@_Noz
FERREW 4 ZRFETRIRBEFANRKBTE RN L1E—RIC Na
4 BREETO S2 RISHEZbARVE SR TW3, T, 4 &% Figurel. Structure of pNO;,DPPA
KEiChD 3 JTALa—LE S2 FISIKEV 7Y REERT BZHERRENTHER, 4TLH
7Y —rhFELEELRVY,

—RITNaA— LT RAERTIHEE. TRXTY LA L DBREBICL > TEREND
B, ThoD7 Y FMLAmTBRRERLESEZATI L VIHEEZBELATVWS, —F., 7Y FEAIT
% pNO,DPPA 12V VRFDOERAR LYV TV FBEELSN TS Z L1 LBRERMI O
TEY, RYVBVRER THEHFRERICHIT 3R AMERE Figure1)

BIEEE TIZ, pNO,DPPA AW S22 RIS E D 2 T Aa—AD7 P Fi@#Esh Ty
BB, 3 BTNaA—LDT Y F~OBHIH/E S TWARWY, £Z T, p-NO,DPPA ZHWT 3 #&
TLa—LDT7 Y FMeEZERTHZERTENE, XV REL1rOiER 3 BT AVa—NVDOT PR
EHRRARRIZR S, SH, R¥EEER 4 ‘RT I VBOAREBEL. = ATVEZETHHFEME
23 J/ITNA—NIEERISOER ZRAZ T,

[Z=BRLER]

3JETNA—NDETAEBELLTT brF 2 FUBAFAERAV, 79 FMEORISHREDRRS
%17 o7 (Table 1), BERD KGR TIHENRB T LT ¥ MMLITEIT L2 7223, p-NO,DPPA D
WEPZELTHZLETCRRBIIMENRRONE, &b, HETHS DBU Z/MERIAVS Z & TR
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ERBHETIZIIT B IP-TEMPO DEBICSOWCHlREE 25, P nn A X Ry natl ik
DARYT L RERETERICEMR L TH—RESTFERERR L. ST, Z0BEY PoF Lo —
TMIMAD LELIZHHEL, ERTESZERNbhotz, TI T, 20O A MENTERE K
J5%: & LT TEMPO 12 & BE{LRIG%4T o 7ot b2 EIX - BRIET 3 RIGR OB 2R 47

(Figure 1), £B L LT 2-42 %/ —A% T, PhI(OAc), % 3Ee{LH| & 3 3 E(LRISICHEA L
le& Z 5, IP-TEMPO iR TEMPO X ¥ b &V VIS 2 5R L7 (Table 1), RIS T, RS
e V= FNT—F N FIZBT & IP-TEMPO IZEERCNIHTH L, BB ICAERY & - BN T 7=,
[E14X L 7= IP-TEMPO (BRI ARETH Y, Table 2 D L H ICHEAFAORICR AL EELE VSRS
WAL TH, ZTOEMEZRLR I ZERFIATESZ Ebhol,

Figure 1 Lﬁfg'}i’m | Table 1
C
oA, Jj\ - Catalyst (0.01 eq) 4
| : 9" Phi(OAG); (1.1 eq) )M
: —_— -
A, g
' Entry Catalyst Conversion (%)
CH,Cl, 4 IP-TEMPO 96
17
N IP TEMPO . TEMPO
(Reuse a) Determined by NMR.
Table 2
Cycle Substrate Time (min) Product Yield (%) Cycle Substrate Time (min)  Product Yield (%)
0 + OH o]
tstuse” @)M’ 30 O)l(\«)/ 80 6th use C(L(\,r 30 ©/lbf 97
4 4 4 4
OH o] l OH o]
2nd use O) 40 ,©)AH 88 7th use Q) 40 O)‘H 93
o,N | O.N 0N
OH [o] Y OH [¢]
3rd use ©)\/ 35 ©)K/ 83 8th use ©)\/ 35 ©)K/ 75
OH 0 l OH o
4lh use <0©) 25 <0 @J\H 86 9th use <0ﬁ 25 0 H 86
v OH ¢ o} l ° 0

<
[e]
Sth use 25 96 10th use 25 OO 08

a) Catalyst=IP-TEMPO (0.05 eq).

IP-TEMPO 2k CRIFIATAERBBHC BT B 10ic,  [o oo
[ xR

BT FEALDORE L EITV, REHEEE oA AR Y ¢=0 c=0 080,
77 INT I FemaFHEE L Lic CIP-TEMPO ZFASIL i i
(CHa)4 (CHa)a

72o CIP-TEMPO [Z., 7K 5T NaOCl PIRBAIET BTz e s
Br NMe, Br NMe,

—IVDOEALRSIZ W T, B - BF) AT/ At e LT b ((':Hz)s n

FIRS %o L care, o

CIP-TEMPO

o-z

3

References:

1) R. A. Sheldon, I. W. C. E. Arends, Adv. Synth. Catal., 346, 1051 (2004).

2) F. Cozzi, Adv. Synth. Catal., 348, 1367 (2006); A. Studer L. Tebben, Angew. Chem. Int. Ed., 50, 5034 (2011).
3) S. Ikegarm H. Hamamoto, Chem Rev., 109, 583 (2009); H. Hamamoto, Chem. Pharm. Bull., 60, 799 (2012).

— L9 —



1P-29

B - FRIA TR FHBRAR= b a XN T VU NEOBIZE

BZRKF BEW
B - ORISR - FEEM - BAEZ - BEEA

Development of Reusable Nitroxyl Radical Catalysts Utilizing Ionic Acrylamide Polymers

Hiromi Hamamoto, Kanasa Isobe*, Riho Kaneiwa, Takayuki Sioiri, Masato Matsugi
Faculty of Aguriculture, Meijo University
1-501 Shiogamaguchi, Tempaku-ku, Nagoya 468-8502, Japan
hamam@meijo-u.ac.jp

We describe herein the immobilization of TEMPO-derivative in ionic polymers which are readily prepared
by radical polymerization of acrylamide containing quaternized aminoalkyl chains. The ionic polymer
immobilized TEMPO catalysts are successfully used as a recyclable catalyst for oxidation of alcohols to
aldehydes or ketones.

BERE= b aXI VT VHNThHB TEMPO (2,2,6,6-tetramethylpiperidine 1-oxyl) Z b L 32
BMLR L, 22t BERMEIZEN TV A Z LN LEBRELHVW ARSI D2 FAR
FHED 1 DTHB,) ThETRZVIIFNRRY AFLUBESICE#=raXxI VT Vig
B L-EEES=F XA T INVRE? NER SN, IR - BRIATRE2AE L LTRIAT
ERZLEFHALNTENTVSN, FELABBMELELLY, H—RIVEEBPES 2D LV
RN Doz, TNETILRL4IT, (A VREZETI RS FE&BRILMBEOREALTE L
&y, WS L R THEBEECEIN - BAIATRERAMEL LTRHATESZ ZLEALGMILTY
BIKRERTIZ, A ARV T2 YNLT I FeESTFHEEL T3 TEMPO iR E TV a—
WOBLRSZBIT D Y YA 7 VEE L L TORAMRIC OV THRET 3.

BLTAFNLE NN-G-DAFATI )7tV T2 INLNTI FERAVWTA KT VE= Y L%
BT ) v —% TR L7-#IZ, AIBN (Azobisisobutyronitrile) VA EARGICL D A A HERY
FZUNLTIFESR L, ZOESFIT. £ F % TEMPO (TEMPO-0SO;Y) 2%, A A%
4> F &R TEMPO (BA T IP-TEMPO)% #A% L 7=(Schemel),

A el OSO,Na PP
H,C=CH CH,~CH CHp~CH )
(l:= o 1) CH,LCN, 60°C, 2h ¢=0 <':=o 050,
i 2) AIBN, +-ByOH NH N NH
tI\lH + CoHodBr 75°C,15h (I:H (e} c':H
CHay T e | enon s N\
Lve e.rql‘Me2 n,72h Br t'\fMez O /m
2 CioHps ) n CyoHagIn
IP-TEMPO
Scheme 1
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NEMLBIEERNT,® 7= ) —/ 4 Scheme1 oH b
KEBRED NI CF, # 7/ #HEHEA OH CHO " e
Lie k=T A7 Firdk 3 2@ >Hij“{i*jjij e
BeLTMBLE, 1c ik, 3 & CFs L .
(IR2R-(+)12-¥7 = =V F LU OT : y d

Reagents and conditions: a) 1.5 equiv C,Fgl, 1.0 equiv V-70L, 8.0 equiv Cs,CO3,

Iy e’ 2l P2 > 1 DMF, 1, 20 h, 71%; b) 0.6 equiv (1R,2R)-1,2-diphenylethane-1,2-diamine, MS3A,
&Y %ﬁ LT""H- /Eﬁ% kﬁ'ﬂ: y EIOH, reflux, 1h, 89%; ¢) 2.0 equiv Mn{OAc)»4H,0, 3.0 equiv LiCl, MS3A, EtOH,

T BT, 7D DRI e 51 08 e (A2 ccboare | dami, Wssh Z01% ot
XV BE, £ 1d X, 3 ¢
(IR2R)-(-)-¥ 7 u~FHF U PT IV I BV VVEMNFOERE, v Vv ri—7=34r
DEAET Ry PTBZRWAR L,

$8k 1a-d ZAVWT, N 7z F LY 4 DRFoRF VERSICBIT 3= F o FHERIR
HERLAEEMZ AR E 2B, T4 P INVAT REE le,d ERFHPE L LTAVWERIETI,
XIS D) v INFATRERE 1a, b FRARKKSRTZ I FAERRECETRBRA S L
(entries 1, 2 vs. entries 3,4) » —HF CEDOBMLABIEMEIX. / IV F T REEK 1a,b ZAVERE X
Y E > o7 (entries 1,2 vs. entries 3,4) o RIT, BARIGRITBIT B T7NVA T R OLBER 2R
MLELZ A, BBRBNZ LIZ, £2TO8E (lad) ZRAVWEHAIBWT, XU/ MY 7ul K
(BTF) #%M+ 5 & (CH:CN/BTF=1:1), =)+ FrEmBRERHEE L, BAEEELmET S
Z &R DA> o7 (entries 1-4 vs. entries 5-8) o

Table 1
Ph O Ph
cat. (5 mol%) NA
/= PhIO (2.0 eq.) ~
Ph Ph > Ph Ph
4 solvent, i, time (S)5
entry cat. solvent time(min.) conv.(%)2 ee(%)> |entry cat. solvent time(min.) conv. (%)@ ee(%)?
1 1c CHLCN 60 85 58 5 1¢ CHCNBTF¢ 10 100 65
2 1d CHLCN 60 81 62 6 1d CHCN/BTF¢ 10 84 62
3 1a CHLCN 60 77 74 7 1a CHiCN/BTF¢ 10 84 77
4 ib CHLCN 60 70 68 8 1b CHCN/BTF¢ 10 68 69

2Determined by 'H NMR
bpetermined by HPLC (DAICEL CHIRALCEL OD-3,hexane/PrOH = 9/1, flow rate 0.4 ml min-)
¢CH3CN/solvent =1/1

PUE, BEEIETA FTNVATREE 1c, d ODEBBRICHRII L., FEEAEZRAVERFRF Y
ERISERET LTz, INVA T REEERANWD L, U INE T REEE BV EBEICHRT, =F U F
ZEBFRMEIET Liads, BLABEEHIRE 2R3 2 ¢ lbhotfe, EARGRIT, BTF Z3tEi s
LTEMT 5L, =F FAmBRYE & BLAEEEOmERRM LTS Z L Bbhrolk, EFER T,
LD EFICH T 2RI IO T NV 3T ABEOTEMBIRIZ OV T HHRET B,

References

1) (a) Jacobsen, E. N. et al. J. Am. Chem. Soc. 1991, 113, 7064; (b) Katsuki, T. et al. Tetrahedron Lett. 1991, 32, 1058;
2) Pozzi, G. et al. Chem Commum. 2000, 2171; 3) Matsugi, M. et al. Fluorous Chemistry, J. Otera (Ed.), CMC
Publishing, 2005, 43; 4) (a) Matsugi, M. et al. J. Org. Chem. 2010, 75, 7905; (b) Matsugi, M. et al. Tetrahedron 2012,
68, 3885.
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Asymmetric Epoxidation of Aromatic Olefins
Using Light-Fluorous Salen Manganses Complex

Yuya Sugiyama*, Yuki Kobayashi, Sae Inukai, Hiromi Hamamoto, Takayuki Shioiri, Masato Matsugi
Faculty of Agriculture, Meijo University
1-501 Shiogamaguchi, Tempaku-ku, Nagoya, 468-8502, Japan
113561502@ccalumni.meijo-u.ac.jp

We would like to report a comparative study of the asymmetric epoxidation of aromatic olefins using the first
generation manganese salen epoxidation catalysts and their light fluorous variants. Although a slight decrease in
the enantioselectivity of the product was observed when light fluorous catalysts were employed, the catalytic
activity of these catalysts was higher than in the cases of the non-fluorous catalysts. Furthermore the influence on
enantioselectivity of the oxidation was examined when fluorous co-solvents were used. Interestingly, the
enantioselectivity of the oxidation increased with the addition of benzotrifluoride (BTF) regardless of whether the

fluorous or non-fluorous catalysts were used.

FFEFERF V2 A UK 1a,b 13 BEMEEREZ LRV (R.R) 3_<H

H “H
VT 4 VDRFTRF MERSSICAV bR BMEETHS (Figure 1) . P =N_ N=
hE CicAfE o EEEL. ROz FrFAEEREDOR LEZBREL. r dma R

L DHBEY VU2V USEERBRENTER, ? —F, YHE=
T, SAMNIAFFRFIARY— P 2ERELT, AEAERT 0 1a:R=Ph, R'=Bu
EADWHALR, REAHOIRVKSHOMBFREBALTEY . 1onornmenp
R CER TR T A P TN T AR Z L ABBERT A bt [ 9O = (ORI R=CF
S5 ZAMILAEDOBERICRIILTWS, ¥ SEIRL X, Lo~ U8
DY HY FEMICTGA NINVZITRAZ T EBALENFEREERTA PINVZTREE 1c,d 2
AR L. EEEA VT 4 VORFIREFVCRIBIZET 5 ) v F A @B & B LA s 23R
R, EBIT, INET RABEOTMMN, FRIGERITH T HEBEDR & LU TLEBREC RIS
52 B3FEBIZOWVWTHIAR,

SA4 FINAT REEE 1c, d IZUTOFEBEIZL VAR LT (Scheme 1) o 3-tert-7 FN-2-E Fn
FIRUYTAFE R 2 #HEREE L, ¥IRZECTHRE LEFFRREL~ODA—T1FaT
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\_)k,oozst W 2moiL aq. NaOH m Hz, [Rh{cod)JOTY, (S, SHEt-ForoTANE, NaOMd m
COH

Y.76%
1 (s

e | |

] 2moWL aq. NaOH

91%00 >99.6%e0
(515

HO. eo upgrade
H2S0, by chiral column 6, PBuy, ADDP
MeOH tolucne
Y.93% COoMe  Y.80%

Figure 2. Medicinal route for fasiglifam

T 7 o ARRIZBNT . X TVH T AGEOFEHZ2EREE L TS)-4 DFEMEOR LRS-
DIT, 185 MEOREEET IV EDCT AT VAT—HOEREZERLI-L A, (84
(S)-ADPP IR bBEVRERSERA LN, E5IZ, MERZERIES - OICEHEERREM
BEBREL, =2 F Vv F AT ERETIETHSI LOOFEROFEFNT = LAl
RuCL[(R R)-Pr-duphos)(dmf), #Bi% Lz, 7z, (5)-ADPP ¥, REARICRGOEEL LTHE
RAIR2DHIC, RIERIZH O UHEMT S &L 5 I Li=(Figure 3 (@),

e
(a) H
H Ha, RUCHI(R,R)-Pr-duphosj(dmf),, (S-ADPP m iH, Recrystallization wso, M
- (S)-4+(S)}-ADPP ——————>
MeOH oH [OH | 1. meoHDMFAPE MeOH
OH 35°C, 15h . 2. MeOH/DMFAPE Y.83-86% 0Me
3 (8¢ 6,000) ZQD (S)4-(S}-ADPP Yoo %o . (S1S
NH, . - 80%de ) >99.9%e0
/l@ (RRYPr-DUPHOS
(R)-PEA [
H NH,
R NHp Ha RUCHI(R.R)Pr-duphos](dmf),
- (RHPEA —
VeOH OH 1. toluenemmso T T
" 15°C, 48h g 33%:01(;5 Y.72%
3-(RM-PEA (sic 20,000) i (3)::’299 ' o >99.9%de
e

Figure 3. GMP manufacturing method of (S)-5

WIZ, ERDAEEOEEZ BHE L TRF21To7. RINERE TOMBOMNLEERBNZ &
WWEB L, BEOSBEMFITIOORGEREL LTISCERE L, EMELZRESRSE
DDTT AT VA —ETOFBBRHEESEMT D500 15SCTHE VRIS ERSTDIZIX. E
L LTES)-ADPP 128X T, (R)-PEA 2HAVWAZLBUETH-T, ¥, RGEELEHED
3*(R)-PEABICERTHZ LT, BUVEEEEHERLABS, INBB L UOREAFRILOIEME
Z72 DT 5/c 20,000 F CTHRER I U D Z & 23 TE I-(Figure 3 (). & HIZ, ABLGEEd X r—
NT v 7L, HTh 40g DRFEAE T 400kg D 3+(R)-PEA ZRF AR T D Z LITETILE,
References: 1) Negoro, N. et. al. MEDCHEM NEWS 2014, 24(2), 27-34. 2) Negoro, N. et. al. J. Med, Chem. 2012, 55, 3960-3974.
3) Yamashita, M. et. al. Bull. Chem. Soc. Jpn. 2014, 87(4), 539-543. 4) Yamano, M. ef. al. WO2012)P54337, 2011.
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Development of manufacuturing process for fasiglifam
via asymmetric hydrogenation with trace ruthenium catalyst

Masatoshi Yamada'*, Takahiro Konishi', Masayuki Yamashita', Mitsutaka Goto?,
Takashi Niheil, Keiichirou Nakaoka', Tetsuhiro Yamamoto', Mitsuhisa Yamano'
Chemical Development Laboratories, CMC Center, Takeda Pharmaceutical Company Limited'
17-85, Jusohonmachi 2-chome, Yodogawa-ku, Osaka, 532-8686, Japan
Chemical Technology Department, Pharmaceutical Production Division®
4720, Takeda, Mitsui, Hikari City, Yamaguchi, 743-8520, Japan

masatoshi.yamada@takeda.com

A highly effective synthetic method via ruthenium catalyzed asymmetric hydrogenation has been developed
for (S)-methyl 2-(6-hydroxy-2,3-dihydrobenzofuran-3-yl)acetate ((S)-5), a key intermediate in the synthesis
of the active pharmaceutical ingredient for GPR40/FFARI1 agonist, fasiglifam (TAK-875). We successfully
reduced the asymmetric catalyst loading from s/c 100 to s/c 20,000 by application of a new ruthenium

catalyst under the tightly controlled condition. This process was successfully performed at commercial scale.

UHCRHEINEZNERY T FOFREEICR D O%
972 GPR40/FFARI1 (G protein-coupled receptor 40/free fatty y, ~o m
acid receptor 1){EBHZE & L T fasiglifam(TAK-875)3 Al X .2 5o - 0.5H0
FIPERIFIEIRIR & L COBRBED b T & 7= (Figure 1), Figure 1. Structure of fasiglifam (TAK-875)
fasiglifam D A5 4 S FNAEEN— P E LTI ET7 2= VEBEL 6 L AEREFTHVE Fu
RV T 5 VBRES)S A SELAFERERBINSE D, Z0dhL, (55 DERITIE, vy
LR E RV A TREKRBERIEHEA S, BERTFRRO1%ee) 3B ONI, LLLRBED,
1) (5)-5 DHEFEMEEZE LI REREDRIITING T LATOSBRMBMLE, 2) REKFLRIETE
FA3 2 AR ASZ (s/c 100)72 & DIRREM B - 7= (Figure 2)”,
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WEFRE FI ) RINIERBEIRETHo 7=, FI TR, REOZAHEANRTRRRB-EERFHS
FAbEE % aza-MBH BUSCAWIVE, RISFREA T OBRT7 =4 U B RER LR Y. BIEBRY
72aza-MBHE NI ) RIGIZ L 3, SERESERBRILEDP—RITBETEH L FHELE,

o NTs LB: Lewis Base O  NHTs S__CHO
G
X, _ORuPRy R ar cHO (20(3)'3m0| % ~CHO
—_—
6 * |r . (eq. 1)

H 7 At
A 'f‘s
LB Ar” TNTs 8
879
Michael retro-Michael 2 v to87% ee
reaction reaction OO

--------------- PPhz

1
NHTs R

NTS —> OH
NTs
R H AI' -— RJ‘\(LAI' ‘—RJ\KK | OO R2 O)\;/
Shi's catalyst

Manpich TR | single diasteromer 1 i
reaction 1 9 cozRS
up to 93% ee

novel dom’ o reaction Scheme 3. Enantioselective organocatalyzed domino process
Scheme 2. The mechanism of aza-MBH reaction based on the aza-MBH type reaction

BB LZBER, )3 0L ) RE-EERNAERS FMELAVWSZ LT, azaMBH RIS ZRT
BLTHMHTO RV ERFERISOBFEICRT L, SERBRILADBET T v F A EIRICE
bhadZ L #RH L7 (Scheme3)??

EROBEETFIVETVVB AT AEER L TR 2R LA NRIGITERTS 2
LT, FTINVNURRBEZETIERBULEDOPDRERIT ORI LEEDOT, BLETHRETS
(Scheme 4)V?

“COR?

l\ PPh

Hatakeyama's catalyst o

(ICD) (1020 mol %) TsN—/ COE! Q.0 Aonce -é..o
NTs COEt S

COR! /‘ Art: o (ea.3) )—COzEt _(tomoise) Y com &0
12 2 high E-selectivity 2 " high regiosclectivity
13 up to 92% ee 15 17
up to 93% eo

Scheme 4. Formal [n+2] cycloaddition of ketimines with allenoates
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Enantioselective Organocatalyzed Domino Process Based on
aza-Morita-Baylis-Hillman-type (aza-MBH) Reaction

Shuichi Hirata*, Shinobu Takizawa, Naohito Inoue, Fernando A. Arteaga, Yasushi Yoshida,
Michitaka Suzuki, Hiroaki Sasai
The Institute of Scientific and Industrial Research (ISIR), Osaka University
8-1 Mihogaoka, Ibaraki-shi, Osaka 567-0047, Japan
sasai@sanken.osaka-u.ac.jp

In this presentation, the acid-base organocatalysis for the domino reactions based on the
aza-Morita-Baylis-Hillman (aza-MBH) process, and the formal [n+2] cycloaddition of ketimines with

allenoates will be discussed.

aza-FxH-Baylis-Hillman (aza-MBH) RJ&iE, REEOBWKRR T 4 RT7I VR EDNVA REBES
fREL T2 ) A IVDRB-RBEETFERRISTH D, KRGIT, FEAVZ 4 IR
=VE TI)EERETIZERECEDRELND Z LM ORERIS~DBBBERIZITONT
W3, x OFEETIE, TV RT vy FBENM%#F 35 BINOL @ 3 fLiIZAX—%—% L, )V
ARBEFME LTI DOAT IVE, ART7 4 ) BEZHEALAEG)3,4BLG, FF/1A0
BEHREPET B EERAHO TRIES)S ZHE L. ThbMEREREEET T FABIRHIC
RETBHZ L EHELTWVWS (Scheme 1)V,

organocatacatalyst Y—@ O O
o 3,40r5 NHT: : O
NTs (10 mol %) (0] S: N PPh, PPh,
) . - A OH OH — X OH
. AR S Ipee e
LS eeglilioe

good to excellent yields !
up to 98% ee | (S)-3 (S)4 (S)-5

Scheme 1. Acid-base organocatalysts (S)-3, 4 and 5 for aza-MBH reaction

aza-MBH Jiri%. Scheme 2 IZ7RT X H ICEBEETH B EiT, EEBEBICIRR-IRFESTHRDO R
Fo7 (I-I) &, FORDTu b BEDOXRT v 7 (I-ID) RBEPo-TWNE, EHIZ
retro-aza-MBH KIGDFEHHH B Z L O RGHIENHETH Y | aza-MBH RGBT L3 5k
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IETH/ONIZ PRI FY Tl JETHARERMETT <A ShTRVENRE L ORGTE
BN TN EREbETINLDOEEZEESITICL VSN T I L VWS FETRERZEB TS, !
RERULAETTSALEINTELDE TSR TORWVEHRIEIEENICF— ORISR - D8
BOWNIIBIT A A MR R —THD L TFRHENEINE, b IADE U RI7EE 2 HRES
RIGEEETHEEZORMIET DA A E— 2 OREMEZR S Z & T UV BEOEOHEIHNRDMNS = &
225,

protein solution A protein solution B

isotope-labeled modifier of amino acid}\‘ /4

electrophoresis

Y

digestion of proteins

\

identification and quantitative anaysis of
derivatized peptides by mass spectrometry

ZOBZHENDDIEDIZ, EEOVavYauRz0EhbHENZ o2 EHAWT, BE
RN T SNV ENTEMBRE L KIS SE2Z 37 BRI v 7V L BREBMETT LV ENRT
WRVWMEMIRIE & S S/ 7 7 BHEIEY 7 b ORICBRl S h - S HEIRE & Y ORE—
BLTWA»RAL, REBRLLELORTORTH S, FOHERE L EZBICERA SN E OBICIE,
FECRVEBEBEERELN TS, IV Pa—F —F—FR—ZAP—FIZ LV Z U RI7EORED
FRETHHIDEFIEIIT T4 I 7 RAZTBAHRYy—n b L Ens,

ALVCEQEAR+IAA | ALVCEQEAR+"CylAA

isotope-unlabeled modifier of amino acids

R = 0.0991

(observed)

R a2 o o o~

mol ratio of
ALVCEQEARHAA/ ALVCEQEAR+~C:LAA

0 1 2 3 4 5 8 7

mol ratio of ALVCEQEAR+IAAJALVCEQEAR+C,lAA
(calculated)

<BEIHR>

1. Zabet-Moghaddam, M.; Shaikh, A. L.; Niwayama, S. J. Mass. Spectrom. 2012, 47, 1546.

2. Zabet-Moghaddam, M.; Shaikh, A. L.; Jones, L. B.; Niwayama, S. Bioorg. Med. Chem. Lett. 2011, 21, 4629.
3. Niwayama, S.; Zabet-Moghaddam, M.; Kurono, S.; Cho, H. Bioorg. Med. Chem. Lett. 2009, 19, 5698.

4. Zabet-Moghaddam, M.; Kawamura, T.; Yatagai, E.; Niwayama, S. Bioorg. Med. Chem. Lett. 2008, 18, 4891.
5. Kurono, S.; Kurono, T.; Komori, N.; Niwayama, S.; Matsumoto, H. Bioorg. Med. Chem. 2006, 14, 8197.

6. Niwayama, S.; Kurono, S.; Cho, H.; Matsumoto, H. Bioorg. Med. Chem. 2006, 14, 8197.

7. Niwayama, S.; Kurono, S.; Matsumoto, Bioorg. Med. Chem. Lett. 2003, 2913.

8. Niwayama, S,; Kurono, S.; Matsumoto, H. Bioorg. Med. Chem. Lett. 2001, 11, 2257.
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Practical Method for Quantitative Analysis of Proteins Using Isotope-labeled Small Organic
Compounds and Mass Spectrometry

Satomi Niwayama,'?* Masoud Zabet-Moghaddam,' Sadamu Kurono,** Hanjoung Cho,' Aarif Shaikh, ! Lauren
Jones,' Tomoko Kawamura,! Emi Yatagai'
1. Department of Chemistry and Biochemistry, Texas Tech University, Lubbock, TX 70409-1061, U.S.A.
2. Department of Ophthalmology and Visual Sciences, Texas Tech University Health Sciences Center, Lubbock,
TX 79430, U.S.A.
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4. Laboratory Chemicals Division, Wako Pure Chemical Industries, Ltd., 3-1-2 Doshomachi, Chuo-ku, Osaka,
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Proteomics is rapidly becoming an important research area for comprehensive analysis of protein
expression patterns under specific physiological conditions. It is essential to develop efficient methodologies for
quantitative analysis of proteins for proteomics. We have been developing our methodology for quantitative
analysis of proteins by a combination of stable isotope-labeled and unlabeled chemical modification of specific
amino acid residues by small organic molecules followed by electrophoresis and soft ionization mass
spectrometry such as matrix-assisted laser desorption/ionization time-of-flight (MALDI-TOF) and electrospray
ionization (ESI) mass spectrometry. Our method has revealed several advantages over liquid chromatography
(LC)-dependent methods, and therefore depending on the types of the purpose of the projects, our method is
anticipated to be as successful as other existing LC-dependent methods.

Te7F I ARHIREDEBERHEOTCREAINE—HEDOF U NRIFTHEI T uTF—rzHR
SHRFERMTHY ., HDHF VNI BOREZERNICHOLT I ENLATH D, itz iTeER
R L KRR BICHDMBDF 7 BORBEEZHE L, BEOHRIDOBIZEZL ERHTBZZ Y
BENAF~—b—ERME LTRIETHZ EHIIGHATE S,

R4 IFEDT I/ BIENSTFROFBILEYDERSE S LOZERHTEC Lo THWTS Z
CIEVEFURIBOERBERZBRIFELTWS, 207D BC R D hXoRERMETT~VEaNE
VRAFAD-SH HBEFITYPUOBLIUREBT I ) BROBRRNEHRELEERHSRL. “heDK
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DL, FERIILREELEN TR Y, BRI X BRAMEY~DOEHRISILER HE - BE
FEELELT D, —HFURRETHE, B - FRIARTELRRE—Z00 DY ARBRWC)H 3V ik
NT =y ARFBRUOEMBEL L, HBHOBMREHETIZBII3—BiEH Iy FRAERTRG &R
3L LTV 3(Scheme 1, Chem. Eur. J. 2009, 15, 6953), E7o. B3 P U ARBPIC)PYFRE THER
L7eBRBERIHP20), ELFaF——TMSIARVEILTYRBN) 2L T 5,35 0 Afhil
X 55BN OBEBERINK 2 7 v —REUKRILRS

EHE LTS (Tetrahedron in press.). F¥—RkEE A &'tmz PAIC
WESBROT a—RAREREE LT, ey vrme (o 0 (',P\'rou
BERY SVRAD PAC MBERIARILRSICET 58E | O flow@smumn) oS

B4 8 % B3(Scheme 2, C. O. Kappe et al. Eur: J. Org. Chem.
2009, 1327). EER Y PUBHEECREEND, SERL4IXERLEBRALL, RO TEEL—R
%57 u—RNBRTRIGOBMR % B8 LEMICRI L,

(515 « %£] ThalesNano #fl 7 o — s Tables N Ha (50 ban
%518 H-Cube®% VT, i-PrOH ICHMR L7 uinen
H%7v—V—F 1| mL/min CEEHDVNEX  substrate Product [ substrate Product
50 bar DIKREH R & & HIZ, 10% RWC H B\ O’O ©«~"A= O»""‘“
13 10% RwC BFEMENpigs 5 2x@m (O SN 9% 05°0)
&Te, BIREEY 25~100°C DR THHEE Mo Mo "‘“I:(\V M°°I Y
CHREL, ZHOFEFRBERNLEYICE Ho-‘f\;j'; " o, m, p- e Me%s% (o)
MENHBEVHB L, TORE, BILY OB O o o™
5 nE—EEET 58 20 BT, SEnE N

77% (75°C) 79% {100°C)

BFRILEWOBERRIENEE LS T S

BRFEEUNRERMOIEL N/, 10% RVC 2L LERAKE. FERCERLLZEBREOER
MESPEFONEICIAHELZZTT. EFEEHIVEEFRARAFER. EOITEA~ATuHFRO
BTG A% B < #1T Lz (Table 1), —75-10% RWC At & L2BAICH. 10% RWC ICITETFSH
BRBLLBFICEBENEITTIZL2ALNE LEOTERY VRO Y LA THEMERET S, ik,
7o —RXEBARIGIIA T —NT o ZRESTH Y. EEEQ - 10 mmol)iZBib 59, FHRICEEA
SRR 524 Lz, Rh HB VI Ru DRBEF~DOEHIZTLL BD LN (Table 2), ¥—+Y vy PHD
PRI T A LB VELERATET  Ttabe2

HBHDRE L b—IERICEY 200 IS ‘/‘ Z0) St o R O/O = oraes

LTHHIEH L D ATV, @ flow (1 mLimin)

{-PrOH (0.05 M)

Bk, 7e—XU R RBEIC X 52RO One-Pass
BITRISZ AR Lz, EHIC ko THARES __Gtahst Ratio (5M : Pro) Reaching
RISBENTF 2—= B EELRHHB Ke  10%R/C 0:100 <1ppm
f&%@ﬁfbﬁ%@ﬁﬁx# bf}’b‘ 20 @E 6 -g: 10% Ru/C 0:100 <1ppm

TREAET Do
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Development of effective arene hydrogenation
under heterogeneously catalyzed flow conditions

Tomohiro Hattori*, Takashi Ida, Yoshinari Sawama, Yasunari Monguchi, Hironao Sajiki
Gifu Pharmaceutical University .
1-25-4 Daigaku-nishi, Gifu, 501-1196, Japan
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The arene hydrogenation is one of the most practical methods for the preparation of saturated carbocylic
compounds, which are often found as the core structures in medicines. However, the nucleus-hydrogenation
has basically required harsh reaction conditions due to the chemical stability based upon the resonance
stabilization. In this symposium, we will demonstrate the heterogeneously catalyzed continuous flow
hydrogenation method. A variety of aromatic compounds could undergo the complete nucleus-hydrogenation
within only 20 seconds for a single pass through the catalyst cartridge of 10% rhodium on carbon or 10%

ruthenium on carbon under mild reaction conditions.

[B&Y] 7o —KEFRRIERISIE, ROBEICHFASh

Figure 1

Tefliflt s — b Y o VIRAKBHRE LB ICEABKREEKRL Catalystin cartridge ~ Mixer g
TRIST2EWCHY . Fikt RERUAREI—RY oV One-pass I

TR BIFICERT B, 75 X aRRHELREE ] e
BLTD Ny FRRG L HEBRT S & RIGFHRPIKE M L E]

T B(Figure 1)o £z, I— MY v PNOMBHIZER L EML

RN HFEXDOLEREL | RISHD 5B X 2 HERE
BEEZLEL LRV, MXT, RTy—AT v 7ORICEL S
BEDROBET L Wo-HELERARETE 572D, B2 Product SubstrateSolvent
DBWERK AL LTERIRTWS,

FEEROARILTRDOOEBFERBTESIE. ERLCEBHEMEEZHERTIRZO—2OTHIERA
LB EART S LCHERRISETH D, VEVRER

Scheme 1

LHETHEFR~OEREEANIBERAESD L R @ 10% RIVC (10 with)
THLAESTHIREM LSV LD, BRERGIE Ha 1 atm) > C(O

60 °C, i-PrOH, 24 h

R EIhEBERLEMOERESL L THRENRH D, L 96 %
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1) LiTMP, THF (o}

O Ny U S L — boen,
MeO Br PdClL (2mol%) MeO P(OEY), 3)Cu,DMF  MeO O P(OEt),
0

Scheme 1. Synthesis of (S)-MeO-F,,-BIPHEP I
MeO

1 2 (+1)-3
(s ®
1) DiBz-L-tartaric acid  MeO' P(CEt), 1) SOCl, MeO PArF,
2) NaHCO; aqua. MeO P(OEf);  2) AffMgBr MeO PAIF,
O o 3) HSICl,, n-BusN O
F
(S)-3 (S)-MeO-F,-BIPHEP (4)

97% eo Arf =—} F >99% ee
Total yield: 20.7% yield

D&IZ. MeO-F,,-BIPHEP 4/Rh fHHZ X 2R 1, 4-MKISEBRE L THBERB M T Yy
10 DB %EIT> 7 (Scheme 2), 6-AFN I~ 5L T7xc=ARu fR6 LDORGIXE TV FF
BREOICET LISIEZE R AHEICTERORFEEET 7 o T38 5N, 23<K.7 OFRE.,
77 b= 8 DBTMT I /b, bATu Ty 9 DEREL DB EZITVRINER 405 TERER

MTFaPr10 B35 LTI LT,

Scheme 2. Synthesis of (R)-Tolterodine-L-tartrate

[RhCI(C2H4)2)2
N MeO-F,,-BIPHEP 4 Ph DIBAL Ph
0~ YO toluene/sat. NaHCO3 (aq) toluene, -25 °C
30°C,16h 0" "0 0~ “OH
5 6 7 8

>99% ee (R)
Cp*IrCl(8-quinolinolate)

(S/C = 1,000) Ph Ph i OH
HCOZH, HN(-Pr), J\ L-BRE J\ Hoi;;“
NS ——— NT™>-

THF, 50 °C, 20 h EtOH, 80 °C HO
oH P oH P{ T OH
° . BEBRMLFOSY (10)
>99% ee

total 40% yield
AFFEIIMIITBHEAR EBINREMSE EREE 0 /T A (A-STEP) —XBEF A 7K
VXBEEZITTITOREBORERETHY . TZKBHHOBEZRLET,

Reference

1) (a) Takaya, T.; Ogasawara, M.; Hayashi, T.; Sakai, M.; Miyaura, N. J. Am. Chem. Soc. 1998, 120, 5579.
(b) Hayashi, T.; Yamasaki, K. Chem. Rev. 2003, 103, 2829.

2) (a) Korenaga, T.; Osaki, K.; Maenishi, R.; Sakai, T. Org. Lett. 2009, 11,2325. (b) 4F5F5 5283175 5.
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Process Development of MeO-F12-BIPHEP and the Applicaton to Synthesis of Tolterodine
Tartrate

Toshihide Takemoto*!, Toshihisa Yasuda', Taito Hatakeyama', Kouichi Tanaka', Masahito Watanabe',
Kunihiko Tsutsumi', Toshinobu Korenaga®
!Cntral Research Laboratory, Technology & Development Division, Kanto Chemical Co., Inc. 7-1, Inari
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’Department of Chemistry and Bioengineering, Faculty of Engineering, Iwate University, 4-3-5 Ueda,
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A rhodium catalyzed asymmetric 1,4-additon of an arylboronic acid to an o, B-unsaturated carbonyl
compound was the key chirality-inducing step in the synthesis of pharmaceutical compounds. In particular,
highly electron-poor chiral ligand (R)-MeO-F,,-BIPHEP is highly effective for Rh-catalyzed asymmetric
1,4-addition. In this symposium, we developed safe and practical synthesis of MeO-F,,-BIPHEP.
Moreover, We have achieved easily preparation of tolterodine tartrate using key reaction of
MeO-F;,-BIPHEP/Rh catalyzed asymmetric 1,4-addition of 6-methyl coumarin and phenyl boronic acid.

Rh i X 57V —iRa VB E o, B-FRERMANVR=NVALEHOFFE 1, 4RSI, BALIZ R
BFREZEATHAFELLTEATHY, HEZL0BERRENTHWE Y, 21 TH, 7y FKERE
FHEALLEBTFRZVFRRT 4 VEALF T S Me0-F,,~BIPHEP (Figure 1)iX, HEXRAWVWOLh TE
BFEBRURRT 4 VEMLTFLERIBEIL, FF 1,4 O F
BRSO CEL - RIEMERR & TF L FHBRIEERAT S Moo mﬁmuﬁcibp
D, A TIL. KBRARAICH A L7 MeO-F,,-BIPHEP DARIEL . 0 O PAIT2 -
FEUFEFALITRE L AAMRSERRIEL UTREFER gy 1. (R-MeO-F,BIPHEP
KCHBHBEREBR I TP U OAREZEARE LI-OTHRET S,

BN, B FAROBBEIToTc, T E TD MeO-F,,-BIPHEP 4 DARREIX 6 TR, BINE
T.2%THTWE, LALRXEL, PERETINEMES, -8 COBBBRIENR 4 TRHY, FUF
AP R EEHOBVWREEZLELTHIREREARICIIRTMERER 70 —Tholz, £Z T,
BATHEZRR L, LV ENTRKEESRTTRRER 7 2 —IZt R L7 (Scheme 1), EDFEFR. T
BRI 7 TRICH A, BRI 20. %E TR E LT,
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BRRESHBONT, ELICFARHFET T, 300G —oDKBEL 1 2RSS,

P RT)N

S5k Eonidol, RECEGELZBL BRI LR, THF/HMPA BE¥EH S NaHMDS T
/)X VIFEREIREDOLp= b T2V AT 4ITREHBEET. 5 ZINRELIBB

LIZR%Zh L 7z (Scheme 1),
BARLEE/) ATV RE
7E b=b UL TCNMRAIET
e, BREEREHOLIR2
KED ¥ — 7 $350:50 THER I,
%7, EDMSO F Tt —27 0
Heid 65:35 ~E BE LT, £ T,
FIENMR HIEZITH &, 25 °C
T2V T FNEoTE—
Rt &x 27— F{EL(65 °C), &%
WEIZIX 125°Cic Ty v —7 %
B—Dkame LTHAIS
(Figure 2), AEDHEAE LY, 3
X XTIV AR =V EIKER
EEHfERONZHDAB LIV
B CRlZ @2 b DCD =20
n—Fe—¢ LCHEETHLEE

bbb, TIFNEZRT N =T NEER COBENEERET HERIZ,

Figure 2: FHP=7#># 3wﬁ&ﬂ&NMRﬁlﬁ
l‘
Hg Ph

Ph He

125 °C Hy

Hs H’ Hu

65°C

A

25°C |OH 3 (DMSO-dg, 500 MHz)
H
HoHo | 12 ,
OH

8.5 :n"s- 7.6 6.8

4750

Figure 3: +7F L—I AT ILHOC—O#E ORVVEIGEE

HNVR=NVEBERRT )

EH, 7o VELIBRELE TEBREB®)ZRS OBV EEHEEEZ T TL50THS

(Figure 3), =X /V 5 THEIB TIERIRD NMR ©— 27 OGP &=,

—DE—I ~EIE LT,
FEBEBLRIBECIZFTE

RISHHXIZ E A ER bR TViYy,

EZT, BRLE3IBLUS 2
A AL LCRWERLT v

F=NVRIGEZRET L, SO
BeE. VIV )—NT—F) T
LRVZATNATE F8IX0°CThH,
RS2 < 17 Ligdh o 7=(Tablel,
entryl),

65 °C TIZITH
Table 1: F F Y DV ABE G-/ RX Y AMIC L BAILT N F—VRR DM
g 2
o cuana- o (O CsCNa-
C 5(’ 4) 0 C5(CN 4)-
OH Na \(I)I/ -
OTBS (o} 3 5:M** = 2Na* O OTBS
6: M** = Mg2*
MeO ¥ pn M M_=Md s o Ph
CHCl;
7 8 9
entry catalyst temp (°C) time (min) yield (%) ee (%)
1 no catalyst 0 80 0 -
2 3 (4 mol%) -80 40 quant 0
3 5 (4 mol%) -80 35 84 0
4 6 (3 mol%) -80 20 quant 12

—F., TRUDALEIRSZMED L., PZuan X F5-80°C THRNXERMICET

L7eds, 95 3L LTHE LN, MEBIREIIER Lo f(entry 2,3), 5 DOX I F A M

EXTRVULIEBRLE6EAVWD L,

12% ee & 2 Tiddh 5 BfINEDIE S uiz(entry 4),

S %I BINOL FE#ERM R LELZEL, BER3BEREOMEZBHET,

References :

1) Sakai, T.; Seo, S.; Matsuoka, J.; Mori, Y. J. Org. Chem. 2013, 78, 10978-10985.
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Synthesis of the Cs(CN)4-derived chiral Lewis acid catalysis

Junpei Matsuoka*, Takeo Sakai, Yuji Mori
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Tetracyanocyclopentadienides (CsR(CN),") are stable anions comparable to superacid conjugate bases. We
synthesized the chiral mono- and diester of Cs(CN), COOH and (R)-3,3’-diphenylBINOL, which were found
to be a mixture of rotamers possibly due to attributed rotation around the napthylester C-O bond. The sodium
salts accelerated the Mukaiyama aldol reaction at —80 °C, and a small enantiomeric excess was observed
with the use of a magnesium salt.

FRFOTI)oouRvE V2= R7=4Y [CR(CN)] 1%, 420Y7 ) BIZX > TEAIIZ
B R &Sz, BARBEREEYHICRERT =4 Thbd, EX NI TINVA I RT=FF
Y7 5— T =F Uil — BB EE L IR 2y EETRE S HRIBERER 2F
THEORBEHTHSB, LrL, MHICHE Shiz CGRECN)EDAREIXH F » R TITARL,
ISHREFITIZE A LSBTV, Bald. CR(CN)BEDOHIEIZER R
BIUTHRL, Bl PRGRME OBRBERMI LK, SE, AEELE ”“ﬁr“
e LEAKTBRBIBREEOSREITV. ZhE BV ME RIS ORI 21T NG N
- f:@“@ﬁ%‘?‘éo Figure 1: CsR(CN), P = >

EFT7FE, BT 3IMEEH L b0, REMEIZES AL TS, £ZT,
(R)-3,3’-Diphenyl-BINOL 2 D/KBEEIC T AT NREEEZ T LT C(CN), 7T =4 v &2 ERETHZ &L
7o DMAP #7EF. AR 1 & 3,3-Diphenyl-BINOL 2 IZ EDCI /x5 &, €/ = AT/N3

Scheme 1: FFEF7 —A V18 38 LU SOEHL o. O—O—Noz
NC~¢3) CN
=) ®
Ph N h
o NG 4 ON 2 Pho
EDCI J I
DMAP 07 “Cs(CN)~  NaHMDS, DMAP 07 “Cs(CN)-
OH . > O _Cs(CN)f
60°C, 20 h 5(CN)4
e OO N&  THF : HMPA(10 : 1) O‘ \[or o
Ph 54% Ph- 2Na
3 5
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W3, 2L T, RFESBHEEASERICSTRAT LA—2SET DT, 450
LEMIRTTNWDHZ Lizhd, TDh, AEAYIZ Efavirenz # REARTE LT
(- DL EHDRIKBIZENEETNTEY, F-b LA S HV /- Efavirenz
RE MY 7t a R FMMERISICEE LT,

RN YFRZTIIT A=A b UIRATAHBHORE MY 74 a A F LR
JEE @RS L Uiz Efavirenz OFRFSREZBELTNA Y, LM LN, 50%ee &%
ROV FERTIRedol, 201w, ERDRISFGEOBRNETo, T5E, T F
FAFNT vE=T 71 Y K(IMAF) % 50 mol%, toluene & CH,Cl, DIESIEML, -70 °C
DEHET 9 LDk FaFvEEo—T bz rarTrbuf FHAKBHSE
AWTRGERZDZLIZLY, 80%L BFRT TV FABRETREMDO MY 704 £
FEEBDLZLITRII L, £, BoN-HREEIXES IC Efavirenz ~& SRR AT
BETHhY, BERICE - ThEMELR Efavirenz 21855 Z LITRRTI L 2,

CF;SiMe; (2.0 eq.) f
cl ? TMAF (50 mol%; F3C, ‘\\//
\@u\ catalyst (10 mol% c| N OH
toluene / CH,Cl, (—1I1)
NO. -70°C NO, 80% ee

/%P cn=3 '
cu=3 ” /

Cl

catalyst O N/Ko
F3C CF3 H

\ J Efavirenz (99% ee)

1) H.Kawai, T. Kitayama, E. Tokunaga, N. Shibata, Ewr. J. Org. Chem. 2011, 5959-5961.

2) S. Okusu, H. Kawali, Y. Yasuda, Y. Sugita, T. Kitayama, E. Tokunaga, N. Shibata, 4sian J.
Org. Chem. 2014, 3,449-452,
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A Catalytic Synthetic Approach to Efavirenz through Enantioselective
Trifluoromethylation

Yoshimasa Yasuda*, Satoshi Okusu, Hiroyuki Kawai, Yutaka Sugita, Takashi Kitayama, Etsuko
Tokunaga, and Norio Shibata
Gokiso, Showa-ku, Nagoya 466-8555, Japan
cke13376@stn.nitech.ac.jp

Catalytic asymmetric synthesis of an anti-HIV drug, efavirenz, was achieved by an
organocatalyzed enantioselective trifluoromethylation using Me;SiCF; as a key reaction. The
combination of long, ether-type, well-modified cinchona alkaloid-derived phase-transfer
catalysts and TMAF enabled the enantioselective trifluoromethylation  of
1-(5-chloro-2-nitrophenyl)-3-cyclopropylprop-2-yn-1-one to be improved, providing a desired
(S)-trifluoromethyl carbinol, which is a two-step key precursor for the synthesis of efavirenz,
with up to 80% ee. Since our method is a metal-free process, it would provide an alternative

industrial manufacturing process of efavirenz .

Merck #L23B8% L7z Efavirenz i3 A XREMHIF GEBRYETERAEA) TH
v, 50 _EiFIZERN 200 EAIZDIEB by T R v 7 O—D2ThHd, ZREBRHED 1
STHD HIV/ oA BRI AP CRALZHEETH DN, —RORIBEE LTIIZA
BERABEL W) BB RIBERIEZ AV S ), ERMICHZEAIXH 150 FHE b WD
NTW3B, ZDD), BLEL DBPEEZIIBEN VDT 7 U HH#EETIILENL2R
w/HR, BREOBREDEL KA AIBREZITONTVRVONBERTH B, 25
WoltEEMnD, A XTaHIK Efvirenz DFIETNEE N TV 5, Efavirenz i b
YINFArRAFLEEZFOREFREZAL, (-BONXERMEEDARIZH HIVIEENH
D, (A-FICIIBEERZNZ EBMONTWS, LLARED, HERAWLhTWSE
BB~ 1 R Tlix (-) -Camphanoyl chloride % % J NV #lBhE L L CHIA L%
FHRAVWLNTWAORERTHY, KEFETIIPHREEZ I EIFL LTERLT
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BILEEN  ERBI L 35 HHORFERA A -0 78 BEARED TV, KL, A
TRLRMTFHROFRRETZTEEL U, A oEEEBEIC X 28T CHRORHEENREL | BT
BREBBHELCEIRENTH B, FFETIEZ ORI TERA A —V L Z7HE2 AV,
I/*—‘H’—lﬁl?ﬁﬁzk Dt E ERICERRFEORMEICET 2 KRBT 21T o O THET 3,
. BEAONTFEBA A -V Sk

Zii?z*ﬂ:t\ ISO T [Image analysis method] & BHEWEIN=FHEEEAL LTHBY ., HTEULOR
FRERET T L TRFORE S LEREZARFMTE 3FETH D, AT, BBRLE
NFOBRFEBECCDT2MELLIZOLERN LR LEBREEHNT S,
3. ERR U

ETNVEPLLTTERITI /) 72V (Acet)e A T TR 7 (bup) AV, Thbid L—3¥—
BT AR E QT E ~ X ¥ — V4 ¥ —3000(Malvern Instruments) & BRI FEHT 3B Morphologi
G3(Malvern Instruments)Z V>, FICEAFETOHAEBEIT- .
4. B8

L—F—EITEIC X 5 4 E N D PSD(Particle Size Distribution)iE & UNERIEIC & A EEEHED
PSD O#EHR LY D10, D50, D90 L#R, WNTHIR/NNFA—2 L LTHABEL 7 A7 Mtk
FREHT L Tablel. 1% & ¥, EREETIX 30,000 ALL LORIT 21T o, HIIZEREED Dnlo O
REFTIC3um LT EEE Lz, L—P —EHETiL Dv50 3 Acet=36.9um, Ibup=33.7um, $&¥r ik
Acet=1.9%. Ibup=1.4 72o7z, —F CHEBRIEIZIIT 5 DnS0 iX Acet=6.04um, Ibup=15.3um, HY=RIX
Acet=16%. Ibup=5.1%Td Y R CHARLRENHER SN, BHRZONWTL—F—EHELE
BIEZ BT 5 & Acet. Tbup HICEBEONRZRHI N, REHBEREVZ LRI, BR
L LTERCESBAMR L, RFEEHKZ Figl IORLE, TOHKR, BROATIIERELH
BECTHZLIIEETH Tz, TZCTHBE, 7AXY MNEOFEHMELLET S &, Acet<Ibup T
bHole, ZORRD Ibup DERETHEVWERE LTWHEREMEICL Y RBREINE,

Tablel. L —H¥F—[EIHTE. ERETORAESR

L—y—RifE () ERE (EHERE)
Dv10 | Dv50 | Dvo0 | %%¥ys8 | Dnl0 | Dn50 | Dn90 | #%¥ysR | MEEE |7R~<7hk
(um) | (um) | (um) %) (um) (um) (um) (%) 8 N3 3]
Acet | 7.99 | 39.6 128 1.9 2.62 | 6.04 | 18.67 16 0.70 0.56
Ibup 125 | 33.7 | 76.9 3.81 15.3 | 40.2 0.78 0.58
%-ﬂ \1 ALY ILJLJ
) J— " s (b) . ‘

Fig.l RIFHE (a)Acet (b)Ibup
5. ¥ HE
MEEDA DIERDFEC AV BTV S L—F—EIFFEIZ bR, BEifgdk TR RHBENR
< B OKEHARBREBIT L AIETH o, ZORBRENLEREIZZNE TO L—Y—REIHE T
RHTE 2d o BWERHT2FRARFELE XS,
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Feasibility Classification of Study of The Crystal Particle of Pharmaceutical Drugs
by Latest Precise Particle Analysis Technics.

Aiko Hayauchi*, Fumiaki Sato, Daisuke Sasakura
Malvern Instruments A division of Spectris Co., Ltd.
Tsukasamachi Building SF 2-6 Kandatsukasamachi Chiyoda-ku
Tokyo, 101-0048, Japan

aiko.hayauchi@malvern.com

The particle size and shape characterization are well known that one of the dominant parameter to solubility
and flowability of any chemical compound such as the pharmaceutical drugs. This meaning is that have
possibility to predict of process behavior by these characterization results. In conventionally, regarding of a
particle size analysis was used to a sieving or a laser diffraction technics and to estimation of a shape
characterization was used by a microscopic technics, in each case. Most of the drawback of these
conventional approaches is that the separate results in between size and shape will be given individually.
Latest approach, such as a statistical particle image analysis will give the stitching result between size and
shape with numerical classification. This study will be reported to pricise evaluate of particle size and shape
of drug substances with A Statistical Particles Image Analysis.

1. #E

ERGROMNETE T, BREDaY Fu—A2XAMNE LIERTR - BRR EOBRBRT O
BHUHIELAEELREEO—2 L ShTWS, £0&EE & L THTHEBERTEP TORMMLOTRENMER
BHRBIB OGRS PICEBY RISTIERHIToh B, ERINL DM, HEPL—Y—
EFEZBVERTFEESAVONRTE L, L 25N, TRLRKETE LI IBRITRFER
DEBEZ . B - $HRER (HERUSNDOFR) 2 LT3 Z LBV ERLFEEROFMIC
BOTIHERTE 2V, FICRFRROBBRICE L T, KERFHUSP776) IZHBWT, ".For
irregularly shaped particles, characterization of particle size must include information on particle shape.(...
AHBNABFRORIFIZONWT, MFEROBIEIL, BROFEHREEDRITRARLRWV) "LEHIH
THEY . TR TFBRBRESHICRIETRERD 2L RVWI L E#BERT S, —FH TEROEN
WIHBESSEENBAVONTE N, B FEBZ LS BERBRAFTEITI ZLBEETH Y,
o, RESHAEOHEL BT AREAN oz, ZHERRT DD, EFE, BBLLCE
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Y. WA - FEEECHESITH - WAERFO FBRM O v > MNEORBERZBE L. BEM4RLSF
—IBRONDAERGERR Lz, KICBLN&4E EBIARMER OptiMax 127/ 7T AL,
BIE % SHE L7c iR, TK-01 JRIROVSARE dhift - IBWAREE diiR o> B BhERBICER T L= (figure 1),

12 & e e e e e e e e

R S - - -
| A #HHE |
10 -| ™ BWRR

| X ERREE (LC)
| = BB
| iR

(o]

conc.(g/100g)
(o))

2 - - - il
; X
0 . x o S e i e
0 20 40 60 80

temp.(C)
figure 1. TK-01 [HIED 2-7 1 /% ) — LR O AREE dhii

2. ReactiR ¢ 7 ERX MY 2 2E AW LB ABEORIE

ReactlR Z iV T, @&~ ADLBABEZ Y TLIAL MZE=F YT LT,

E9. ReactlR IZX Y TK-01 D 2-F s ) — VD4 RIBE - BE (3555 OIR A7 b
ZBAF Lic(figure 2), /O IR A7 bR L, PLS BURIEIC L W SEREF LI 25, &
D TK-01 D EBABEE FRITIREORVBRERES N 2ERTX = (figure 3),

BERBOLNERERET N2 EBFEOST TRICEAL, ERABEE(DY TLFAL LE=HF

Vo7 eRmNTTHS,
LIk SF o7

& [
a0 03404767
an- 0.0)31429

n 0397245
o] AAAPemion) 0850477

X © 067
RMSEC. 0163aa
SEC: 01668517
JAPA_ 170X 07

Twas

2 3 ? q L] ©w

4 $ (]
VBB Conawvtraben, TF-2)

figure 2. IR A2 hL(55 FE¥H) figure 3. FREHBRIZ & 5 FHIE & ZRAME DO L

1) Barret, P.; Glennon, B. Trans IChemE. 2002, 80, Part A.



IDEMLERIE N Y Fra YT UR,
FREATRERE L, £LA 3
SFRBTER B,

(2) BRoRRE%EZ. HMPA Db Y I~ OARFHEERMEZ AV TR
—F5. A2V 1RO THRRA 2
2a LORIGEBREILIZE = 5, REHEEME L U T(S)-SEGPHOS 4% K% A

1T 2 e BARFALEALICITE > Tz,
v4tlxzFIv

=LA FUNBE 1 OBBIREEZZBRLT
1,2-anti-23-anti ke 52 L &2 bh3 Y,

A3Iv1LxF IV 20RE-IR Tm

R, 1 ]

Si(hmpa),
- &/\Q"b cl

1,2-anti [+ B

~

Figure 1

WZBRIZ, BV U FBIRME T 1,2-s5yn-2,3-anti BEBD 13-OPT7 IV 5B’ ELND Z L2 RHL
e (K1), BRAII 4 & o o '

o, 0 . N '
LrceT s rTeE %8 () o NGNS oT R
FThok 12-syn BEBDOA ho+ s(1-5equv) 2K Mmoo Ph
I=U AL AV OBRE TR @A é NG . 9 L LT
. S S| b 7 4 o 7% yied } (SFSEGPHOSO
b DR FPETEAER & 72 2 s F T
2l iz, RNEEEMEA 92%ee (Maj0) 3 otherisomers
BEHTHELEZLEEZL BN,
(3) —H. FI/RBORSHEERMLTVWIBRT, 1 I 1¢xF IV 21I3RBETHOR

Table 2. 1,3-Diamine Synthesis via Imino Ene-type Reaction.

X
[ ﬁ)"' b) ACOH  Tsy [Nﬁ)m

Ts E ):) AcOH

N N {1 equiv) ‘NH _ (9equiv) H
W, A Doy ™y 2 &
R”“H @ 7(;!-%0% n ) t\;aBHQCN H‘“@
. = equiv
imine 1 n _(45 EC, 1) h ;
. 1,2-anti-2,3-syn-
Enamine 2 Enamine 6 1,3-Diamine 3
. Enamine (2) Product Yield
Entry R in imine (1) —Xmn 3 (%) Dre
1 Ph (1a) CH,, 1, 1 (2a) 3aa 93 95/5
2 Ph (1a) CHy 0,1 (2b) 3ab 66 95/5
36 Ph (1a) 0,1,1(2c) 3ac 40 94/6
4 Ph (1a) 0,1, 0(2d) 3ad 88 8911
5¢ p-MeOCgH, (1b) CHy, 1, 1 (2a) 3ba 87 96/4
6bd PNO,CgH, (1¢) CHy, 1, 1 (2a) 3ca 90 96/4
7e 2-Naphthyl (1d) CHg, 1, 1 (2a) 3da 97 9713
8e 2-Furyl (1e) CHy, 1, 1 (2a) 3ea 84 94/6
gel Cyclohexyl (1g) CHgy, 1, 1 (2a) 3ga 80 93/7
106! PhCH,CH, (1h) CHy, 1, 1 (2a) 3ha 75 99/

2Dr =1,2-anti2,3-syn Isomer/X other isomers. ® Step a: =78 °C, 24 h. ¢ Step a: ~45°C, 3 h.
9 Step c: NaBHZCN (3 equiv). ¢ Step ¢: 0 °C, 1 h. ! Step a: Without AcOH.

U— 2-10), ERETE, =FIv

TEPHRA I /= VBERISZEZ L,
TFIVeEEZBI LRSI, T
ORISIIEFBROFMCTIESh, 78 O
RBWTHEITLE (R2), 6 #EBMESR
4T T NaBH,CN I TET T35 L. bY
rsunyI LB I RIELEIRR
RABMMBEFEER L. 1,2-anti-2,3-syn EL
BDO13-P7TIVIERVWITAT LA
BRMETEXE (2P —1), ZOD
1L3-U7 I VAL, L&D N-FIA
IVLBRIFIVEDOBTITOIZ L
RTE BT
27 LA ERE
ZRLE (=2 b

6 OFu hAbick DA LA 3= b e s

hAZTUN H20OBBREZRE L CGRTZZITHEHICN
ErExLELZOND D,

,2-anti-2,3-syn ’

(1) Kashiwagi, T.; Kotani, S.; Nakajima, M.; Sugiura, M. Tetrahedron Lett. 2014, 55, 1924-1926.
(2) Ito, M.; Kashiwagi, T.; Kotani, S.; Nakajima, M.; Sugiura, M. Tetrahedron Lett. in press.
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Development of a water-soluble N-F type fluorination reagent

Kazunobu Fukushi*, Tomohiro Kamo, Satoru Suzuki, Etsuko Tokunaga, Norio Shibata
Graduate School of Engineering, Nagoya Institute of Technology
Gokiso-cho, Showa-ku, Nagoya, Aichi, 466-8555, Japan
nozshiba@nitech.ac.jp

Fluorine-containing organic compounds are well recognized as potential medicinal and agrochemical
candidates. Therefore the synthesis of fluorinated compounds is of great importance. In this study, we
focused on a new N-F type reagent, Me-NFSI (Mfluorobis(methansulfonylimide. We first
investigated the fluorination of p-ketoesters. After the investigation of the reaction condition, we
found that CsCOswas most effective base. Under this condition, the scope of the fluorination was
explored, and a variety of a-fluor-B-ketoesters was obtained with high yields. We also investigated

several kinds of fluorination reaction. We herein report those results.

E7 vRERLADIIL Y BVAEEFRERSHEEZ b O EBMOR TS, 205, {LABICT
YREBBATEIRENRELLHEENRTHS. —RIZT7 vy RILRGIZAV LN TV B DX Selectfluor®
RN-FNVFRERARVEVANVK=)VA I FINFSD)E W T REBFH 7 v RILBRETH Y, Y5
BTOLAREZ o RIS EZBRELTHAN, LarLians, i, BRERCEFHREWVW-LET
FBEEZRITWE. FZCRLIIN-TFAVEIBER (A F U AVER=)A T F (Me-NFSDIZH B L.
Me-NFSI I% NFSI {ZH_RTHFREMB/PEL,

A~LABRLRECTHS. T0BH, EEOK “‘"‘2 . CsCO(11e) O O
BFH7 v RCREOMER LRI T 5RIE ol K verreiizen) I I
LLTH#RERS. 4H, ReizZ ORE he THF, #, Time Re F
ZRAWTERAY 27 vy RILEISIZOW TR &

= 2 o 0 o 0 o
FoTe. Cd(lorau ©:/><LOM . wom
7, HEEZRAWET vy RIERBIZOWT F F oo F

R 2ITo L 2 5, THF BREH CREE Y 93% 1h 94%, 1 h 90%, 2 h
g LRV L & BRBRIETH D T LAH Me\Ei;(ﬁ\ 08 oo
NMDT7 v RIERIEEITo=. EOREER, & 90%, 9 h 58%, 24 h 50% 24 h
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i 93%DINBIZTHHOWER/D Z LITHRII Liz(Table 1).

BT, FREFEEAF LU ~DEEERAVE Me-NFSI 12X 5 7 v FBILRIEEZ1To 7. THF Wi
B, EEL LTKRIET M) DAZAVTRIEZIToMc & 25, /5T 5 7 v FLEIRERR, B
RTH LN (Fig. 1).

VINZ )N —TNRT) = —VREEEE L LTO MeNFSI 2L 57 vy BILRIEGSE
17 U7=(Scheme 1).

o)
0“3’0 N OTMS

. E
CO,Et Me-NFSI (1.2 e F
o s O0% e (1)
PH F THF, it, 1 h

Me 93%  Me 77% Q quant. Q

Tol. F OMe OMe
MeO 4 o0
o} MeO/u><u\O'Bu MgBr  Me-NFSI (1.2 eq) F
e ) —mpa—
g7e, BoC 68% MeO 6'8':}0 MeO
Fig. 1 Scheme 1

L EDRER X Y Me-NFSI %, HREEMEA F L U LAMRABERRE~D 7 v RILEKISIZB W T
NFSI & BRSO EZRTZ EXRENT.

TAVTE FDafi~D7 yRIERISERHN LIz, FBTATE FiItLTEr Y DU 2L L,
Me-NFSI T7 yHFILRIELIL 25, RIGBREITL, a-IArFuT7ATe FREBLhE. ZhE
RPT, KBEARTUET P TARKZBREZTW a-TIrFaFria—nk UTHBEICRII L.
¥72, MacMillan RBHIZ X ARE 7 v RIERIGITOWTHRA L. ZOKE, WL, =) FF
BREL BITNFSIZAVWTRIG 21T BALRASOBR L ro .

Pyrrolidine (20 mol%)

Me-NFSI (5.0 e NaBH, (2.5 e
Ph/\",H (5.0 eq) _ 4 (2.5 eq) _ F on
o] THF/PrOH = 9/1 CH,CL/EtOH=32  ph
f, 10 h n 33%
fo) MacMillan's cat (20 mol%)
F reagent (5.0 eq) NaBH, (2.5 eq) HO/\‘(\Q\ Me\N—go DCA
H . >
CH,CI,/EtOH = 3/2 Me
THF/PrOH = 911 2 F OMe M?LN \
oMe  -0°c, 18h Me-NFSI : 86%, 93% con e
e- . y ee )
NFSI : 81%, 95% ee_ MacMillan’s cat

Scheme 2

D7 v BIEFIEIZONWTHEERPNEIT 21D T, RRAZ—ZTEDLETREETD
[Reference]

[1] (a) N. Shibata et al. Angew. Chem. Int. Ed. 2005, 44, 4204. (b) N. Shibata et al. Angew. Chem. Int. Ed.
2008, 47, 4157.
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Ozonolysis from laboratory to ton scale cGMP production in continuous flow

Dominique M. Roberge*, Michiya Hayakawa, Daisuke Tanaka
Lonza Custom Manufacturing
Continuous Flow / MRT Technology
Lonza AG: CH-3930 Visp, Switzerland
Lonza Japan Ltd: 39F St. Luke’s Tower, 8-1, Akashi-cho, Chuo-ku, Tokyo, 104-6591, Japan

dominique.roberge@lonza.com, daisuke.tanaka@lonza.com

In most cases, ozonolysis is more sustainable and cost effective for the oxidative treatment of
organic unsaturated compounds than other oxidation technologies. To enable the scalability
of this challenging gas-liquid oxidation process. Lonza has developed a novel approach that
combines Microreactors, a bench-scale reactor, and a large scale production reactor. The
approach also includes laboratory feasibility studies and technical transfer — with hazard
evaluations and safety assessments — to successful large scale manufacturing.

Y VIR HENE L HHAR TR, BOTEBRTH V7 4 V ZEHESOBLBARICAV O,
BZRXNE—pOREBERAY = FRERESEE, Y= FREBIZEERE L THBTHA1DH
B, HEHRBILREEITETEGET CRVBROILERD D, 4V EOEZEOBIEDIX
BRETHID, Y VRBEICELVBLAI L WA D, Y URBIZE Y AINVE=EEMHBE
BENDH, BREEFVEIELS AVOhEEMERTHS, LoALedb, —RicFTV/ v
SIRIIRBERTORMVBVAERELEZX O, 7rEXA IR M) —TiEZHEV AV TV
VWORBERTHB, FutRyIX NORELHRETCHERTL20L T, EE&REZAVWE (B~
HUBE, 7uihBRY) B, AV USRIV ELAVLNTVEN, T bid, cMP HANET
RBRESBOBBRBREOHICEERRBRENIRDOOND LWVWIRRBH D,

Y USSR OREERREMEDAIZIIUT OREL2 R TILNENDH D,
1. BREZIINEBITERODLZ AV = FORLREY K

2. ERBMELRKRERIS ORI

3. RE/BFHFEET COTNREEBBEORY HKV,
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Fxo rPFHTIE,. SO DORBEOREEL LT Y vy 2RWEESREFERSLEI NNy F4
RAEREL, TEHETO P TOREREZER LTS,

SRS D Il

TERETAY VORERZEICIT I HIRIT, RIEKIGOZERHERMLETH D, EREHRE
TOFY VHRRIZIITRICRT I BV 2 — V2 A L-ERAL— 7RSS (150~1000 nL,
T:—70~40° C) AL T3, Fa=y MIREEBE-XZ2Z0FEF/NEELEDLOT,
Sulzer SMV™ I XV —ELRAEDOLDTHDH, EBEMIIKERE~DT 2I L — g VPBHAEER
MABHEEREEZA L. EREHECOLBRHOT—F #INE L, TEHRE (BKTS.5 Kg/
) ~DAT—NT v 7 DT —FZHE L TLERE TORERHETL LTV 5,

TRARBLED]

Lonza #:CidAY v 2 A LIz TERMEO TEMAE DT, i b ORI 2 BRI AR
L. TROL S 2READOEEFREL LT EDRIFMTATAT VT E FOBELREZHER
Lic, ZOIRTIEIHEMOAY L DHEMRICT 450 L o— 7RISR EEA L, Eit—FT
HE 0.5 t DA EZRET D L i REEh, REJRBEMENER SN,

(0] I 0 IC"
Ozone
RO = RO
Reduction

Production (right) and its scale down Lab equipment (left)
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Unique Protecting Group for Hydroxy Group: Protecting Group Stable under
Severe Conditions and Labile under Mild Conditions

Shino Manabe*, Yukishige Ito
RIKEN
Hirosawa, Saitama, 351-0198 Japan
smanabe@riken.jp

The sulfonylcarbamate group is a unique hydroxy group-protecting group. The sulfonyl carbamate group is
stable under harsh basic conditions, while it is labile under mild basic conditions. The sulfonylcarbamate is
compatible with other hydroxyl group. The protecting group is stable under reduction, oxidation and

organometallic conditions. The unique nature is from acidity of sulfonylcarbamate NH proton.

BFEARILRICIRBNT, REBEIISLATHY, ZTHET, »
ANAIRKBREDRBENREREINTWVWS, TNHDOERERIL,

BRAZEFICBNTIE, ZETHY, BLVEHIZBNT, g oo
EENBEORRIENTVS, FIXIE TEFAVERNVY —=N-50,
ANVER, B VVARROLD BRESETR, RETHE— | TH /ﬁ
F. KEMEF R U U AKERO X 5 RIEREERREICINT, ovdnemeon RO NHTS
BREShSB, THETORBEOWE L IR Ui, [BALEM depretsction
IZBOWTREGETHY, BELVWRIFICBVWTELETHS) = undermi?cll)zznditions
=— 7 B2 OKBEDCREBEZHFE L (Scheme 1), sgtlfle

THF B, p- MV RUR=AA Y &7 % — h &M% B under harsh conditions

(NaOH etc.)
L. B DRBEE BRI PMEMHIC T, THPMCHIL  Scheme 1. Sufonylcarbamate

BTp- MV ANVKREN I =N A= e BT, ZORNVK protecting group
SNA—NA—FEE IM 25 5M OKERET MY T AKE

#%. DBU R ¥ DIWEEMEFGT TREETHDI—FH., U T2 % ) —)v 7.3 OFEEESRM
BT, BREENT (Table 1), REEEA, REOBBICBVWTELLDEREREETH-T,
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Table 1. Protection and deprotection of sulfonylcarbamate group.

Protection
O='=N'802 o
THF )L
ROH ——= NHTs
pyridine:MeOH
73
deprotection
protection deprotection
yiled (%) yield (%)
e
CbzHN™ ~COMe quant. quant.
1aR=H
1b R = C(O)NHTs
X
R.o"~co Me quant. 80
2aR=H
2b R = C(O)NHTs
85 80
R-O Ph
JaR=H

3b R = C(O)NHTs

Ph’ToOE E o
R-0 oMpP 95 85

4bR = C(O)NHTs

ARBEOKBERMEEIL, LT X 5 IT8HHA
TE D, ANE=)H—A— T, 8BWE
FREIETHD7=0, REANCL IV F=)v
E~ORBIIEZCB IS, £07%H, BHEE
MR CREBEDRENRTERTH D, —H. R
VRV T —N A — P EOER EAKRIT, B
ERBWEDIZ, RBEEREICBV TR, KR

Bl&krh, REAICL RSB E 2V
(Scheme 3), EFRDAH=XAIX, F—/"A—
FERROBRMEEEFIA LT, TMSCHN, %
ERISREICEO =N A—  EERLEET
NEMLTEET D & REEERE, ALK
SNVH—RNA— MEBBREENRD X IITRD
ZEIZKVEELD BT (Scheme 4), ANVH=
WA= A— R BABRERHETHY .,
fhDRBFEL OHFFALRETH S —5 T, K

V7 /¥ Fik, BERORKISHEDE T KBREHTF
FEL, BIRK - HENBRETRTHHREEOHE
AR XY B2 scaffold BHELFETH 5, HF
BV, VRSOV INE, TIUVE RV
N, T ) e— DT NVFINFIEIXEREH,
ARV T — A — b E L RENICRERET
& o7z (Scheme 2), MITHANK= NI —/R A —
R ZEiX, TFA 72 £ ORISR, Dess-Martin HIEL
Jones RIER L OERILSM. Grignard IR LI
HEETHoI,

NBS
0=+=N-50; OTEDPS OTBOPS
acatons
onors e B8n0 & H. B"°’§g\,,ou
BnO: SMe _quant o sMmo _HO _ [o}
HO OBz pyAdino:H0 0Bz
93%

3

83% OBz
s, L,
Ts' Ts
[] 7
NaOMe aq. HF pba
MeOH CHCN CHzClzH0
85% 92% 88%
OTBDPS OH 085095
ngég\;SMo Bnogég\’ SMo Hooéh\’oazs‘“
HN*'&O oA H;J’Qo o8z H',‘”go
W % ™ 9 T 10
2, Orthogonal dep: fon of P g group
st lectron-withdrawing
stablo under ongly o group
strong baslc conditions f
(o R ) o sirong basic )
R. MO 1s; Soiain R.o~Y ondtoss  Reg N,Ts
O :!“ ': 0 ‘) R
eee -
; N\
by strong base /\
o] N
weak basic conditions
RO N,Ts —— no —» RCH
u H alcohol
protected alcohol Nu- [
strongly electron-withdrawing
group

Scheme 3. Mechamism of unique nature of sulfonylcarbamate protecting group

TMSCHN,
MeOH PhH

1M NaOH
Pn/\/\o NT

EtOH
Phy DEAD
THF
92% PhN\O NT 1M aOHPh/\/\OH

Pn/\/\o NHTs
|’\cu JL
NS
KOs F0 O™ "NTS 4} NaOH
CH;CN
2% NZ

Scheme 4, Alkylation and deprotection sequence.
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Highly Chemoselective Hydrogenation Method Using A Novel Palladium Catalyst

Hiroyoshi Esaki'*, Tomohiro Hattori?, Aya Tsubone’, Satoko Mibayashi', Takao Sakata®, Yoshinari Sawama?,
Yasunari Monguchi®, Hidehiro Yasuda®, Kazuto Nosaka', Hironao Sajiki’
'Department of Chemistry, Hyogo College of Medicine,
1-1 Mukogawa-cho, Nishinomiya, Hyogo 663-8501, Japan
?Laboratory of Organic Chemistry, Gifu Pharmaceutical University
1-25-4 Daigaku-nishi, Gifu 501-1196, Japan
*Research Center for Ultra-High Voltage Electron Microscopy, Osaka University
7-1 Mihogaoka, Ibaraki, Osaka 567-0047, Japan
esaki@hyo-med.ac.jp

We have developed a highly chemoselective hydrogenation method using a novel and heterogeneous
palladium catalyst supported on spherical carbon (Pd/SC) under mild reaction conditions, which is applicable
for the hydrogenation of alkyne, alkene, azide, nitro, and aliphatic O-fert-butyldimethylsilyl (TBS) ether
functionalities leaving the benzyl ester, benzyl ether, nitrile, aromatic ketone, N-benzyloxycarbonyl (Cbz)
protective group, and aromatic O-TBS ether functionalities intact. The present method could accomplish the

requirement for both laboratory and industrial applications.

HOR RIGE LRI AL T 2 0 Akt (PA/SC, YMC CO., Ltd.) 1&. g
EHEROBFEE VL, REE-CHREEOUEFESEEM LT, 7
o —RKFCRSEB OB FIE Y 7 LAICBERE IS NH LWARY
— R TH D, 0.5% Pd/SC 1T, AIRTHEDIRZAMRTE S,
EIIELE 0.36 mm DERRICERTE U7 IEHER DORE O HIZ 0 fli T ¥
TABRHEEEIRTWS, ' ERPTHLRAMEZRETEETHY . B B _
MR DOATRIGRPOBEZBIIBRETEZDHZ LD, 70 —RIEDHE BTNy FRIE~DEA
LEIEER B,

B~ i, 0.5% Pd/SC Z it E L Ty FRIGEHTICR T 2R TEEE R ) —=2 7
Lic & 25, B EREM TORRMEMBTRGPEITIAZ L2 RE LR, 'T2bb, 05%
Pd/SC i, Pd/C Z AR & L7 @ OEAME LM T TEISICKFEL, HHWIIAFLIMEIh B~
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YIONT—=TFTW, RUTINZATN, FEEST )&, FBEBEINR=)VE, N-Coz(RVyINt*
VANR=N) RBE, 7 = ) —NMEKBED O-TBS (tert-7F NP AF AL YN REREICHT S
BB TAMEEEL RS, TOOERERET. TAxy, TAY Y, TUVFRE, = baf,
BUART V22— @ O-TBS RBELZBIRWICBT TEAZ L 2ALNIT LT (Table 1), ¥7=, B
BRIRWNZ L1Z, 0.5% PA/SC BRI IC K Y TR BB SN DTV FE L = o ER#ET I EEITE,
7V REOAZPBROIETEN, = M oEOBTRHMHSNEZ LBRALNL o7 (Table 1,
Entry 1), 238, A%/ — VP CHOPGBRITSEITLTLE I RTIC L 3RGIE, 14-PFF 4
RT = PINERBEELTH L TERBETEMEIT D Z L A TE /- (Table 1, Entries 3-5 and 9),

Table 1
0.5% Pd/SC, H, (balloonL
Substrate MeOH, 245 Product
Entry Substrate Product Y(,I;Zl)d Entry Substrate Product ?Zl)d

1 oNd VN, oN—d HYnH, 95 6 =—{ H-nHooz —~{ Mnrcoz 100
N

2 mocd N mood pww 96 7 ()OS (YT g
a BnO b d _@_

3 ‘Q—\c 0,8n recovery 93 8 OzN—Q—OTBS HoN OTBS 100

MeO MeO g 0 0
a a
s S, W IS O S o SR
HO HO
0
5° CI—@—COan recovery 97° 10 NC—©—< recovery 99°

* 1,4-Dioxane was used as the solvent. ® The yield of recovered starting material. ¢ Acetonitrile was used as the solvent. ¢ The reaction
was completed for 48 h.

BREEBRPEMBITRISEZER T 5DITIE PAC D A& BRI X 28T R
KT IVRANT 4 FIZRXEN SR EZAL A DR, Wb 3 BEE RS RIC X 2 At
EEOMBNBETH S,  0.5%Pd/SC id, HHEYRTRO /< DRBELRM - BT - L 42
BREEBREMBTHET T 2 AIEENDH Y, ARARICBIT 25 2RRELRETE Y
DLEZXD,
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Regio-, and stereoselective hydrohalogenation of ynamides in terminal alkynes and 1,3-diynes

Masataka Ide*, Kazuhiro Ohashi, Tetsuo Iwasawa
Department of Materials Chemistry, Ryukoku University
Seta, Otsu 520- 2194, Japan
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Haloenamide-components are valuable building blocks in organic synthesis. Because halovinyls are
significant for carbon-carbon bond forming reactions by way of transition-metal catalyzed cross-coupling
and the electron-rich olefin functions as a synthetic equivalent of enamine-nucleophile. Despite the utility of
haloenamides, their synthetic availability still remains a challenge due to the inherent difficulty in efficient
hydrohalogenation of ynamides. Herein we report facile syntheses of haloenamide derivatives incorporated into
ethene, and 1,3-diene, and conjugated enyne; the constructions were achieved via regio-, and stereoselective

hydrohalogenation of ynamides.

TF I FIIEEARIEFCBWTEANRERETHS |, RAPDORIWMEL LTHRLLD
L. EECRMESBROLERBE—RBEESCRE—ERREEAHREITOF LW I A TORERL L
THATAHLBESNTWS 2, =F 3 FOE= AL~ Frz28T5 raxt I F) i,
BRALER AL DL, =F I FEFOHBDO LY b—BRIGHEOEWMLFE#E L 2y | BHERS
FEEABICABRICI S HEFSCREFREICR VB LEFEND, LrLRBL, ~nax
F I FOPRESRIIRFEHELRREL LTREhTWS, Zhid. 1 FIFOE Fara ez
PREATOIZLEHBELVALTHS 3, SERLIIIOMBECERY BA, o —raxF I FEE
FTXYAF LY (Schemel)., #£BE I (Scheme?2), == (Scheme3) IZFF2{LBHD
BRARICRI LIS, ZOBRIT. NB P AFALLFTUDBEAFLUER (1M) &K (20 3
B) 25 insitu TREZ®T A0 FALKFE (insiuHX) ZAVTERIhES,

BT, KMTAXR UV EESAFI FEHLTIO nsitu X Z2ERHERS L, BT DH1—,
T U7 I FOERELE, BRILE. I vRLERERER 94%. 93%. 88%NBTHLND

(Scheme 1),
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1M (CH3)3SiX Ts
\
Ts (1.2 eq) H,0(20 eq) N-Ph X=Cl, 94%
=N > > = X=Br, 93%
Ph CPME ~rt, 50 min X X=l, 88%
0 °C, 10 min

Scheme 1. Synthesis of 1-haloethenamides.

Fle, MFFEEEZ L OB X LTID insituBX ERE®B L, 20D iz u ¥
YELDOHBEIT U DHZBH/EOND (Scheme 2), MDRIEEKLE DEASWRL. ~NaF U1 HET
B L bz Liz—0Bd bh o i,

1) 1 M (CH3)3SiX, CHoCl,

Ph., .Ts
Ts Ph -78 °C, 10 min N
Ny — — N' - X Z P X= l, 71%
N— —N : X X=Br, 79% (1.1 g)
Ph Ts 2)H,0 (40 eq), rt, 30 min N
Ts” “Ph
1) 1 M (CH3)5SiCl Ph. s

CHzC'z/CHgCN, rt, 10 min

- Cl NCI 65%
2) satd. aq. NH4CI (40 eq)

i, 9h Ts

Scheme 2. Synthesis of (1E, 3E)-1,4-dihalobuta-1,3-diene-1,4-diamide derivatives.

HERNHHEEL OB A VIR LTI D insiuHX #EAEED L, 4153 FIBYDO=SERES
DHIIZE Farna FALBMEB L CVABROICEZ Y, 7oA EREE LESERESI—Y
Bt Uizhso 7= (Scheme 3),

1) 1M (CHy)sSiBr (3.2eq)  pp

Ts CH,Cl,, -78 °C, 10 min N-Ts
'N e —— > Br \
R 2) H,0, 1t, 30 min =
R = Ph, 99%
R = allyl, 99%

Scheme 3. Synthesis of (E)-1-bromo-4-phenylbut-1-en-3-yn-1-amide derivatives.
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Improving the Understanding and Control of Polymer Synthesis
Using Real-Time In Situ FTIR

Yuki Hara, Jennifer Andrews, Laurent Zoppi
AutoChem Team, Mettler-Toledo
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ReactIR™ (real-time in situ FTIR) has long been used for monitoring polymerizations and has become a
standardized tool in this area. The importance of real-time in situ reaction analysis for polymerizations is due
in part to the fact that many polymerization reactions are run at high temperatures and/or pressures, some are
extremely oxygen-sensitive and many involve the use of hazardous reagents. All of these factors are
problematic for offline sampling — not to mention the other impurities that can be introduced during
sampling. ReactlR™ monitoring of polymerizations in real time and in situ is valuable for
determining reaction kinetics, evaluating catalysts and solvents, controlling and monitoring the degree of
polymerization and monitoring individual monomer uptake. Understanding these parameters leads to higher
molecular weight polymers for the optimization of physical properties and performance and the
determination of reactivity ratios in real time dictates the random nature of free radical copolymerizations
and the reactivity of the monomers in chain growth polymerization. This information provided by ReactIR™

has been instrumental to the success of many of these polymerization projects.

This time we show the cross-linked networks controlled product behavior with the use of ReactIR ™,
Cross-linked networks produce products such as gels and thermoset resins. With this class of reactions, the
search is on to replace isocyanates used to make polyurethanes. And Michael Addition has advantages for
crosslinking. 1st advantage is to run under mild conditions (Room temperature, minimal or no solvent, little
or no by-product. Next one is the ability to use variety of monomers or prepolymers. 3rd one is controllable
reaction kinetics (via ReactIR™) through changes in solvent and base concentrations. Last one is that the

catalyst issues can also be investigated with the use of ReactIR™.
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The experiment is Ethyl Acetoacetate and 2-Ethylhexyl Acrylate Michael Reaction in the Presence of K;CO;
or DBU. DOE study performed to observe the effect of catalyst, solvent and molar ratio ReactIR™ utilized

to follow reaction progression, end-point and determine reaction kinetics (Figurel).

0 0 o]
0

Q
5 /\\0 /\.0
0 0
M DBU or K,CO4, THF or neat
/\D l 0 35°C 0 o
0, 0

D /_{/\ /{/\

DOE Constants

- Stir rate

- Reaction temperature: 35°C

810 cm'' vinyl CH, _
out-ot-plane wag + Air atmosphere

* Acetoacetate and base pre-equilibration time:1h

DOE Factors

* K,CO; or DBU concentration: 1-5 mol%

- 2-Ethylhexyl acrylate : Ethyl acetoacetate molar
ratio : 0.8-2.0: 1.0

* Solvent: THF or neat

Complefe consumption
of acrylate in 1.5h at
ambient conditions
determined in real lime,
via in siftu ReactiR™

Figure 1. Cross-linked Networks — Controlled Product

Behavior with the use of ReactIR™

The conclusions of this study are the following.

* The in situ FTIR data aided the DOE study by providing real-time information on reaction progression
and endpoint. This data determined the effect of the base concentration in the presence of the DBU
catalyst

* Professor Long states, “ReactIR™ makes kinetics easy”. In this study, the in situ FTIR data (profile of
810cm-1 peak) is used to determine reaction kinetics and thus, the rate constants

*  From known chemistry, product behavior can be predicted and networks of controlled moieties can be

produced (soft or rigid polymers)
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One-Pot C-Heteroatom Bond Formation of Methylarenes at Benzylic Position

Hiroyuki Shimojo*, Katsuhiko Moriyama, Hideo Togo
Graduate School of Science, Chiba University,
Yayoi-cho 1-33, Inage-ku, Chiba 263-8522, Japan

Today, direct C-X bond formation (X = O, N, S, etc) at benzylic position of methylarenes via benzylic C-H
bond activation with transition metals, such as Pd- or Cu-complex has been studied, actively. However, most
of these methods require expensive or toxic transition metals at high temperature, and the reactions are
limited to C-O bond formation mainly, and the study for C-N or C-S bond formation is less studied. Here, we
studied one-pot C-X bonds formation at benzylic position of methylarenes under metal-free conditions.

[#EE]

M EURFILYD L D RRIEAREIITECENIAR LTS ZHRMELEHTH D, £D
7o, RIGKFEZFEE L CHEADESEERRELIIEERRETH Y, MOELAMIT LN
T3, FO—2, LT, AFAT L—rEORV UM C-HFEE%2 C~TrRFEE~LE#R
TARGRIEEREENTE TSR, TOELLIIBET., "7 VU L0742 EOEBERMEL
AW, AFATL—C2BRIEAVS, LV oBIEARCREENOT COMBERH Y, EA%E
N o, Eio. C-O BAMEIZOVWTOZBEATEIRERIZLALTHY, £0OMD C-
~TFuBFESEMET ARSI VHRESHRTWARY, 2078, COBERICRLT, e D
C~TuEFHEOEECFHATER LI RKEHLEL ENTNS, ThHDOREBEEAT,
R4 IEMTEEDOBEVRELHANT, R BREAEZHNIZLNTED, AFLVT L—rON
VIONMIAND C-~TuFFREEUV Ry MEERISZHE L,

[3E8k - R

FTFAFATUL—V% 13-P7aES55-VAFNVEF Y M (DBDMH) & AIBN Z AW
Wohl-Ziegler RIGIZE D, RUDNLFBT B I FALEBR LK, NT, KRR EEEEZMA T+
T BT, CATRRFREEEHEE L, BUSKTHIZ. £af0 NaSO; KBEER T = F
L., L%, BEZR< 2L TENDBPREFRNBTH LN, (Scheme 1.)
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Wohl-Ziegler Nucleophile
N CHs Bromination Y CH,Br Base Nu
R_| " H = " R | 90 °C L R
> C-H Activation P

Scheme 1. One-Pot C-Heteroatom Bond Formation of Methylarenes at Benzylic Position

BN, ZEBpEE TREFBME ProNEt ZAWVWD I LICLD, REFBRT AT VODERIZONT
B E1ToMk, 47T BE MV UR detert TFN NV | 4 AFARY Y Tz ) VETIETED
= bUNBEEICAVWAZ L CRMMERGLRETAD Z LB TEE, LirL, EFEELRER
THD4-A XY M URIAFARYSFFT7 2OV TUL BRIZTE b= I V2RV
5L —BpE THERLORBLEPEI o TLE-T, ZOHARHEEIC CClL FAWVWBZ LT,
RKROBAFRILEZMZTENH~LZE  Table1. C-X Bond Formation of Methylarenes at Benzylic Position

- - DBDMH (0.55 equiv. Nucleophile
BTE, B, BOBTFRSIELF /©/CH3 AIBN (0.(§5 equi\cll.) ) Base /©/\Nu
D4 AFNEBFRTFNRL4-= b Br CH3CN (4 mL),80°C,2h 80°C, Time g,

NG 2L "Cli'h'ﬁ( E{ﬁ‘o R — En Nucleophile Base Time Yield
B CORGOEITRA LR (equiv) eauiv) () (4
o, TITHREEZ#EO L TRE: 1 (1.1) Pr,NEt(1.0) 20 84
iF 6 T&T, *‘Jf'ﬁ-é’*‘/ IART e O (11)  PrNEL(10) 8 76
B3 F~SERSES, BRP~L R (j*m ,
FRINBTERTHZENTEE, 3 a1 PraNEL(1.0) 5 88

72, p-FA IV —=ARANVT 4 4bd (1.1 Pr,NEt(1.0) 21 87

VBT N UL, NN-DAFAT IV
A SH
EREFL LTANER T, B8 O (11)  KCOs(20) 17 o4
WIS CTIREBED Y U A EMA THRA HaC
THZLET, AETEIRVINVANLT

. SO,Na
4 K, RUOVANVKY, BY NN- 6 O (1.1) - 19 93
. . . HsC
DRAFARYINLT I U BRBIFRIN :
BTRLNE, LAL, 7=/—MA 4 Me,NH  (30)  KCO3(1.0) 17 75

ZAVWEHE T, —BEBE TRIGHR
De v b UBRBHRRE LZBIAE 8 /©’0H (1.3) K,CO3 (2.0) 4 70
RO LHEEHITEL, WBRTFHBZ Br

LBGghote, £Z T, —BEEET of o{fo (1.1) K,COj (2.0) 17 69
NBS Z AW TRF(LZITV., REAZ

-l 2 D x i . 2 4-Nitrotoluene was used instead of 4-bromotoluene, and the first step was
%T R = . ‘?x BEO»% . Z completed within 16 h. ® CH;CN (2 mL) was used.
N-R_RUPNWAT A I RBEIRE  c3-Methylbenzofblthiophene was used instead of 4-bromotoluene, and
TELN, CCL % 'BuOCHg A CCl,4 was used instead of CH3CN.

9 1-Methylnaphthalene was used instead of 4-bromotoluene, and CCl,

2 ThH, BRISIIZFITTE -, was used instead of CH,CN. © Nucleophile in CHzCN (4 mL) was added.
fNBS (1.1 equiv.) was used instead of DBDMH, and Base was added at
second step.
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One-pot Synthesis of Benzofurans from Oximes using Diaryl Iodonium Salts

Kotaro Miyagi , Katsuhiko Moriyama, Hideo Togo
Graduate School of Science, Chiba University
Yayoi-cho 1-33, Inageku, Chiba 263-8522 Japan

Diaryl iodonium salts that are one of the typical hypervalent iodines, are known as
excellent transition-metal-free reagents for arylation. Here, we have developed a
transition-metal-free one-pot transformation of oximes into benzofurans by the
QO-arylation of oximes with diaryl iodonium salts, followed by the treatment with acids
under warming conditions.

(&S]

RS 75 0%, RBEERERT (A BT/ A4 FE] CREBHEHED R X7
nvay]| REKRLRRARY - ERRKICRONDFHET, BEEL - ERXHEROPRHME
L LTHEERLEYWTHD, LI LEROERER., BBERRISFHFELELTHIRR
Pd*Pt:Cu Vo BETREAFNOREVWEBSBMELVEL TR, HERE
EE O OB EMLELTHIRENHMETH T, £DD, LV AFESRERHLE
BEBT7 ) — &G THENIIRV Y 75 VB3 FERRDLRA TS,

BRFEE UL, REOL TRERME) REL LTAFERZEDHTEY, 20
—BTHHUTV—Na—F=v AEIIEBBERAMBIZEZ v 7Y VI RIEDREE
HELLTHRENTWVWS, F, R RREAOBBER 7 Y —R7T YV — VLRGSR
BESHTEY . YFEETHLI 7V —AI— = rHlEAW T =/ —AVEDT Y
—MERISERELTWS Y,

AE, ¥FRETHRHAFIAIH LTS T —AI3— FoU AEERIGERB LT
FXV LD O-T Y —NMEFIEHBEITL, O-T YV —NVF X L2 BB LNEZZ L
EFRHLE, ZZTHELIE -7V —NVFF TV AZ[BE3]-V I~ br =l ko TRY
VTGN HEARRRMEA Y TH D, T TRL I, AFBFELRESNLBBER T
Y—REHTRU YISV 2ERTHILEEBEL. 7TV —Aa— K=o bEIZES
FHLLD O-TV—NMERIEEZRWERVY 75009 0By VABRRISOBRRE LR
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L. RO Y 7T VFEBEREOLND IR LEDOTHEMEZHRET S 2,
[E8R - #R]
1X CIZ, Propiophenone &t FRF AT I VDRGNS E S Propiophenone
oxime D O0-7 Y —WALRUSIZDOWTHRET 21T o7z, BARFOFHER, AT 20 0-7
Y — WAL CHSCN B 60 °C T K,CO;%° 1BuOK, NaH, DBU 72 ¥« it %
AVWTOHRMNTET TS LRHALE, RIZ, Bdhi O-TV—AFF v bENR
VIS TGUNEERTBEDDB,I]-V S bu b —REDEMERN 2T o, FOR
£. HCI (in 1,4-dioxane)2 B¢ L TAWERIZRNECEMNWEZE LN, D250
BSEMABEDOEILT Ry NRISDBRM Z{To7oL 25,1 B B DEEIZIE NaH %
Ay, 2 BFE B OBRIZIX HCI (in dioxane)Z FAVWVERICEINE TRMORV Y 75 215
5 Z LITHE) L7=(Scheme 1),
KT, EBLSNIRERGEEZRACTEEORN 217>, HFHERLED o fL. mfiL,
PR 2 R BTG4 - EFRFIMEEZFOFBFERAF L ACH L TREEZITo L
ZA, BEDL LLEBVRRTCHIET ARV Y75 o RN B bhi, F 77 L oRoBlikn
BREFOIXR VLS RIFRINETHIST IRV TGN ERTEILENTE,

+ TOTf
I
F&” ~1eq) TC
-OH NaH (1.1 eq.) -0 FG | HCI (4M in dioxane, 5.0 eq.) 0
\ I - Ve
A P CH,CN, 60 °C Ar P 60 °C ~ reflux FG (

28 examples
up to 95% yield

Scheme 1. One-pot Synthesis of Benzofurans from Oximes using Diaryl lodonium Salts

¥, SEBABLERKGEZFATAZLE T, =X bu S U EdEEH>KAY Coumestan
DEIREREIToTz, HIREN TV S 4-Chromanone FEtE LT, 3 XAF v 7 THEHWH
® Coumestan Z 8T 5 Z L IZAZh L7=(Scheme 2),

OH VPHITIO" (1.1 eq)
o NH,OH+HCI (1.2 eq.) NaH (1.1 eq.)

N
I
AcONa (1.2 eq.) CH4CN, 0 °C to 60 °C, 2 h O O, Q
o MeOH, 60 °C, 4 h o 2) HCI (6.0 eq.), reflux, 24 h 4

4-Chromanone 99% 69% 0
(commercially available) o
PCC (3.0 eq.) O Q
CH,Cly, refiux, 6 h /
83% o]
(o]
Scheme 2. Short Synthesis of Coumestan Coumestan

[SCHR]
1. Y. Kakinuma, K. Moriyama, and H. Togo, Synthesis 2013, 45, 183.
2. K. Miyagi, K. Moriyama, and H. Togo, Submitted.
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FRIEEMNT AR 7 4 ALEHDBRZ & Is

(AR LFETE) OshkfEX, BBRER, FEihrs, HESE, RTEH
Development and application of phosphine ligands for catalyst

Kenta Suzuki*, Naoki Fujisawa, Nobuhiro Ito, Yoshihiro Tahara, Nobumichi Kumamoto
Fine Chemicals Research Laboratories, Hokko Chemical Industry, Co., Ltd.
2165, Toda, Atsugi-shi, Kanagawa, 243-0023, Japan
suzuki-k@hokkochem.co.jp

Organophosphines are very useful compounds as ligands for cross-coupling reaction. We are manufacturing
many phosphine compounds using organometallic methodology, such as Grignard reaction, lithiation, etc.
and supplying useful compounds by cross-coupling reaction using these ligands. Herein, we developed new
phosphine ligands, Crophos® and m-Crophos®, and launched as commercial lineup. Each ligand has
characteristic reactivity for different coupling reactions. Especially, highly catalytic activities are shown for
the coupling reactions of sterically hindered substrates.

RARAT 4 MBI BBEREERZMEL L7 u X b o7 ) VI RIGOEBMFE LTHWS
NA3EERAHTH Y, HETHLEBEEREMTFOBRENERIZITDhA TS, ¥ETiZhZE
THEBEBRISNICEIVERR 7 4 At E TENICHEL, TIhbEEMFICAVEIR RS
YV IS LV BERREAHEHREL TWE, ZREBTIEFHLICHRB LI2BOKRRAT 4
ZWDELERRTZ 4 VEE, FRODI R v 7Y VI RIE~DISABIZRBNT 5,

1. fREIN T4 LCDRRT 4 DB

JEBILZE TIX20034FEIZEMNFRADKRR 7 4 MbBHE LTHY (tert=TFN)RRT 4 D b
VRVDOBEIZRIILTWS, 72, 20128FIZ3 R P CREBIZERY $# 9 Z & 23T & 5 Amphos,
Xantphos, DPEphos, DPPFPD kS THALICERII L., BEEIRFTEL ML, SERLIX. ¥
I A AN FCrophos®, m-Crophos®ZBAR L. 2014438 X Y IR A BB L,

t-Bu t- Bu @zPth
3 t-Bu
t-Bu By <:>~

t-Bu PPh2 PPh2 Pth PPh,

Crophos® m-Crophos® Amphos Xantphos DPEphos DPPF®
New ligand New ligand
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2. EHHRART 4 LA ¥Crophos, m—Crophos D &K

RRAT7 4 VEEMTFLTIBBEREESMEDREZRET IEREEZBEENRTNS,
A |, B4 HBPIFE L 7=Crophos, m~Crophos DTG4 % Pd (t—-Bu,P) ,, PACl,(Amphos) , & Lhi9 % & |
TRy vV VIR BWTEN EEEZR L, Zh b OiEER 2 bCrophos, m—Crophos®Di§&
¢ LTABFBBEOREVRIERICB W TR VETEEEZ R 2 EB8EFoh 5, £, Crophos,
m—CrophosiX h U (tert-7F V) KA 7 4 v (t-ByP) & [FRICZER P CTREETH D, LOLRR L,
t-Bu,P & B2 Y B HITPACL, L 85 E TR L . £ ENPIC], (Crophos) ,, PdCl, (m—Crophos) ,# 5-%. 5,
N HHEEIIEIPIZBVWTHLRETHVBRICBVE S Z L BABTH S,

< Crophos®>

s-Tol
1 -+ (o M o)
/é\ /é\

p-Tol 0 p-Tol

&

<m-Crophos®>

?-Tol PdCl,(m-Crophos),
Q_m + O,B\ o 0.6moi% -
- /é\ ’é\ K PO, 1.5eq oM
o p-Tol” "O” “p-Tol dloxane/H,0 °
100 °C, 4hr
conv. 98%

PdCl,(Crophos),

10moi% Q O
K,CO,2.00q

dioxane/H,0

80 °C, 6hr
conv. 92%
PdCl,(Crophos), cl
0.1mol% NH
NaOtBu 1.20q

xylene 20ml

140°C, 4hr

conv. 99%
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BEREZRAWEATFAT V—VEOU Ry FPERKR= b Y LRI

FERFERFR BEHEA
OJIIEEEIT - FRIURE - EFHRE

One-pot Transformation of Methylarenes into Aromatic Nitriles

with Inorganic Metal-Free Reagents

Yusuke Kawagoe*, Katsuhiko Moriyama, Hideo Togo
Graduate School of Science, Chiba University,
Yayoi-cho 1-33, Inage-ku, Chiba 263-8522, Japan

Many preparation methods of aromatic nitriles, which are one of the most important organic compounds as
they serve as building units in organic synthesis for pharmaceuticals, agrochemicals, and herbicides, have
been reported. However, they have disadvantages, such as using relatively expensive starting material and/or
toxic reagents, and requiring high temperature and high pressure conditions. Here, a transformation of
various methylarenes, inexpensive and easily available compounds, into aromatic nitriles with inorganic
reagents under mild conditions was carried out. The present method is a one-pot reaction including

bromination with aq. HO,/aq. HBr, and subsequent amination and oxidation with I,/aq. NH;.

[#EE]

EEE= N NMTERESOBEEMEZICES Anonsf, IVRVEBRT I N EOERE
ERX, TS —NADL I REREROSKPEGL R D, BEEREEMTHD, ERDFE
FiE= YNSRI, €BI 7 b E AV Sandmeyer RIGRCBBERBAE D v 7Y VT RIS,
BRUOESKRE—HRT I FOBRARISEIZL 2 8RB—BROTH D08, T bFEICITEMRFERR
FELRREZAVS, RIGCHE, BELGE2ETS. EWHBENSH D, Eio, EETIIEMT
AFEBERAFATV—VEEREE Uk, BEEOREEER= M) VARV Oh@ESTH
5, TEMCEBE= VI VORRIIEREIEIREETLIENDL, AFATL—rD LI RA
EEEND OEENERII T 0 e AEEOBAPOIIEFICHEFRALEMETH D, LIl ThbF
EBIOLEELRAREOHEASC, BWUSNRE, EEOERGHICKBIT SEENREZIN TV S,

Fx X LROBERER T B 7=, DBH (5,5-dimethyl-1,3-dibromohydantoin)<> NBS & V-5 7= F##
BFEREK, 7oE=7K, RUEIUEEZRAVDIILIZEDAFATL—rDI Ry FEEE=
NN ESRE L TVWAY (Scheme 1,1), TDFEICTL Y, HEBHIBRLHRRIGEET T, 4
RAFNT L—rinbEEHE= DY VEEENIC, »OENETHEDLZLITHIILE, Ll &
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BEFBERELZANWD LT, FIGBICEBREEY LRI XV P URRA IV VA I FEVoTz
BIEHBNE LB RICHEORKMER L TV,

previous work O ;" """ J
CH, CN ! N :
x> DBH or NBS Iz, 2aq. NH > ' !
(1) g 2278, o te [ ONH or 0=X :
P> Aorhv 60 °C L ! NN :
(SRS o :
this work
CH aq. H202 R CN
(I) it N ’ aq HBr 12, 3g. NHs R "no organic waste”
RW _J Method A:H,0, 60 °C MeCN, 60 °C Z
Method B: W-hv, CClg, r.t. 28 examples
up to 99% yield

Scheme 1. One-pot transformation of methylarenes into aromatic nitriles

SEBA IIFHEENOEIE. FISDE=X Me2BE LT, EROFBERICRAKIZRDY,
BELARK BIEAFBRICL DRV ORKEEZFALIZAFATL—VEADT VR Y
P TOESHNEEERE= P Y NLVEBRRIGEZRTTL., 2IROICENLEDEBIZ IR LI-DT,
ZOEMERET B (Scheme 1,1I),

[#F]

4-bromotoluene ZZEH & L THEE, RUSEE, USRS ORME21Toi s 2 A, KBS 60°C
TEBRILARK, RIEKFBEEZRESE, ELERERVILVHEEICZOEET vE=TAkE T
UREMZTOCTRESED Z L T ENETHIET 2FFE= Y AHH L7z (Method A),

LFEDSE% 4-methoxytoluene IZE A L7HE. RNUUNMDERLIRIZBWT, FFROE
FIEBEEMICETL, BROLEMITIZEALBLAR 12T, E2Z T, A F VRIS L BEIR
ISEMA DO, KIGREES VTRAT VTV TREEET., BEE2KNLUELRFICELTE
BTRINZ{Tolb 5, BHOFFER=FIVERBRETEDZ LIZRIILE (Method B),

BeDAFAT V=t LTRBELE 2 OORIGEREEZEA L, EEO—REZ R LT,
o-. m-, pLiZikx Ie BT EMBEEEE (-OMe, By, etc.), ROEFRIIMEB#HBRE (-Bz, -CN, -NO,,
etc.) ZFOAFATU—VEEEL LTAWVWZLEZA, BIRRTHIETIEEEKE= NI LEER
THZLITHIILI, £, FHEERERREL, m-. KU p-xylene I 0V T H HREN D BIFRINER
THIETHIEBEERB= IV, DT ) RUEBU~BRENT, H. RGBS WE(LRE»
S tert-TFNAFNT =T MTEE B THRIGIISRMICET L,

B, AFEZ2RAVTHEBTRIC2OOVY T ) EZEBEEATSEZ LIZL Y,
4,4’-dimethylbenzophenone 7> 4 TR THBATBKIE L L THIH I TV 3 Letrozole 2 BB &B 7
Y—TERTHZ LIZHEEH L7z (Scheme2),

EW

0 0 g
1) aq. H20;, aq. HBr 3 steps N
W-hv, CClg, r.t. e
O O 2) I, aq. NH, O C
oHs CH, MeCN, 60 °C NC CN NC CN

commercially available 74%
Letrozole (breast cancer therapy)

Scheme 2. Preparation of Letrozale 4 steps, overall 50% yield

[Z2F&] [1] D. Tsuchiya, Y. Kawagoe, K. Moriyama, H. Togo. Org. Lett., 2013, 15, 4194.
[2] Y. Kawagoe, K. Moriyama, H. Togo. Eur. J. Org. Chem., in press.
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L£BBRTL—2D 1, 3- DTUE 5, 5- SAFALHX MYV
(DBDMH)IZ X 5 RB{L i DR

1RMRRHE, 2RBERBERNENAXE, <7 v 7 BWOBFER
O& BT !, REM2 A5LE2 FHIME! BEHRKS THFEZS

Examination of bromination by 1,3 - dibromo -5,5- dimethylhydantoin (DBDMH)
of a multi-substituted arene

Tomoko Kanada*, Sigeki Mori, Hiroyuki Tani, Hidemitsu Uno, Akihiro Fukuta, Kouji Ezaki
Faculty of Science and Integrated Center for Sciences, Ehime University, and Research
Laboratory Manac Inc.

2-5, Bunkyo-cho, Matsuyama, Ehime, 790-8577, Japan
92, Minooki-cho, Fukuyama, Hiroshima, 721-0956, Japan
tani.hiroyuki.mj@ehime-u.ac.jp

A lot of multi-functionalized aromatic compounds were known to the medical and
pharmaceutical products. These compounds were generally synthesized by aromatic
cross-coupling reactions, and corresponding bromoarenes were often used for the key
intermediates. As nitro and aminoarenes were easily converted to other substituents, the
reactivity and the selectivity of the bromination by N-bromoacetoamide, N-bromosuccinimide,

or 1,3-dibromo-5,5-dimethylhidantoin were examined.

—RIZER SNBZEERITIE, BEOFERIES LI bEUIAEE Mo TEY,
EFnoix, 7ux by Y U IIRISSEEFIALTEREN TV S, TE, FEKI/ o R
A7) U IRENERINT, TOEAMMEEIFFEE N, SRR, BEERR ) —~X
WEEZE LIz, 7uXhy 7Y Z7RISEOFEENCIE, ARMERRISHOB AN S, X
BT 3RFBIHBFEEINDE Z BB, £Z T, FEERLAEHOBIRNAERLRIGD
BRI, EERRNBETHHLELD, BRIV LBREOHVERLAIL LT,
N-7BERXRZ VA I FINBS)BR—RIZE LN TWA N, AR N-BrE& 2675 1,3-
CTBESS5-TAFALEF Y M A (DBDMHIZOWTIE, FDORIGHE - BIRMEZ M
CHRE LEREFAIRFEEA DNV, FHE T, BRIMOBTEE~DEENTRET
HB=ruERCT I ) EEROFBHRIEMEETNVEEL LT, Zh o RFEADOK
JoHE - BIRMEERAE L,

m-=tu7=V UEABEREERL LTRR 1,2-V7uoaxd VP TRFEAZ ML
T40CT1 B L, BER{LAIZ, N-72E7% b7 I K(NBA), NBS, DBDMH &
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EXTEREZTol, RICBPHEE 14-UF XY, VAFALANLVFEXY F(DMS0)LE
A CRBOERE T, RISBRAMIHRA /v T 7 4 =2V LI, BHE
KISCTEONEERDEV I A TAA T LI a~v NS5 T7 4 —ITX VEBEL, ThT
A MS. NMR Zic X YRIZE L7, NBA, NBS, DBDMH D& RF(LHT, BRMEICED
RERRON, RIGERE, 1,44 % %, DMSO ¢EXHZ LT, BIRENKE
SELE, Bz, ZERTIE, BESCKIGBREZEXLLED, T bORIGHE - BIR
HIZoONWTHEET 3,

OzN NH,

__Reagent - NHZ OzN NHz O_N
Solvent
1
ON NH, O,N NH, O,N NH, O,N NH,
Br Br Br Br Br Br
5 6 7 8

Brominating reagents
Br
Lo oL I
)l\ Br 0
- o)
fi‘ E Br~ Nfé
H r

NBA NBS DBDMH

Table. Bromination of nrnitroaniline with brominating reagents

Compound No.
Solvent Reagent | Mol ratio
112 |3 |4(5|6|7]|8
NBA 1 0|38(37|15|110 (0] O
1,2-dichloroethane NBS 1 0{53|9{34|5|0[0)0
DBDMH 0.5 0|40 6 |51 2|0 (0| O
NBA 1 0|22|24(S1 |3 |0|(0]| O
1,4-dioxane NBS 1 0171|2058 4 (0|0 |0
DBDMH 0.5 0(16|12]70| 2 (0|0 | O
NBA 1 0(7192(0|1(0|0}|0O0
DMSO NBS 1 1121|761 |2 ]|]0[|0]|0O
DBDMH 0.5 3115|711 (9 (00 (0O
a) Reaction condition (40°C 1day)
b) GC I
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off LIETE - BHEE

KL - [EI CMC H#HE=R
H_E3ZE - FHLFokg

Identification and Control of the Impurities Derived from the Radical Initiater in the
Manufacturing Process of the New Phosphate-Binding Polymer TRK-390

Masanori Murakami*, Takami Kanno
Pharmaceutical Research Laboratories, Chemistry Research Laboratory, Toray Industries, Inc.
10-1, Tebiro 6-chome, Kamakura, kanagawa, 248-8555, Japan
Masanori_Murakami@nts.toray.co.jp

Atsushi Inoue, Kazuharu Suyama
CMC Planning Dept., Toray Industries, Inc.
4845, Mishima, shizuoka, 411-8652, Japan

Atsushi_Inoue@nts.toray.co.jp

Polyallylamines are one of the most popular materials used for chemical, medical, pharmaceutical and
other several industries. Herein, we discovered a highly selective phosphate-binding cross-linked
polyallylamine, TRK-390 as a drug for hyperphosphatemia. In the manufaturing process of TRK-390, the
control of the impurities is one of the most important matter. In the development of manufacturing process
of TRK-390, we have found several impurities derived from radical initiater VA-044. Herein, we introduce
the efficient ethylenediamine removal method under the basic condition based on the hypothesis of
ethylenediamine elution mechanism. In this condition, VA-044 and its thermal degradation products are
decomposed into secondary, tertiary and quartic decomposition product. We identified all these compounds

and evaluated genotoxicity of them by DEREK. Father details will be discussed at the poster session.

HL () EXEFEFHFCIE. @)Y VEBBIR S ERES 2 ER LEFREBRYI T IALT IV
TRK-390 ZAIH L., &Y VIEERREL LTEITESAZ L2 AHLTWS, TRK39iX, €£/7
UAT IV VEE (AAMP) & NN-OT YV N-13-FaxryP7Iv_"Y VBB (DPDP) 25 Y
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ANEERL, BRBICKVEREL T L TRHIZLNBTES (K1),

N
A~NHz2 . HyPO, éi?‘xn";(“?
2+l

AAMP VA0 | cpap Gty w—Y L)

* 2H;PO,

N T a
DPDP(0.2 eq.) ﬂ;l7(,//\I?,,——\[;;,n\[,,,_

NaOHaq. AcOH and/or
ng Water

H
N

o [ NHy| NH NH
pONIPNIFEINS

b— —c

TRK-380

|

|
3
3

B1 TRK-390 DHE:

TRK-390 DREHEBRICE L T, FHHOBRIIFLBEELREO—-THS, FTHEENRERK
HEMHETHD 5 P UNVEEA VA-044 OBFERL, ThHERORMDPYRETEATLED X 5 2baHiz
BllL, TENLEYOREEELZFMT I LIIFRCEELRETH S,

Z UANVBBA] VA-044 HRORFPHE LT, BRaiX, BOhBRY ~v—2d, TFLIIVTIVR
BHTBZLE2RWELRE, TOBERSFAT 7 Z MELOEROL L, HEMSGETMBLE LT
DTET=F LT IVERETIFEERVWELE (K2),

Pol
<N: oymer  \aOH ag. ﬁ\/j/Polymer i
NH + 2N
H,N hnEs 07 N NH;

*nH3PO, H
B2 =FLoo7Iormhss

Eiz, BEMMBEZETIZBWT, 7V H VB VA-044 B L UOFOBSRBERDN 2K, 31K, 4K
GRREZBEILTWS ZLEZHALMNE L, VA-044 DEEMEHETICBIT 3 0BHEREL. insilico Tk
FEIC L YV BEEEOFELFM LTz, ThOOHMERR I —ky v a CHERBTS,

OXXQ il %&3 LU0
I H <’_l H W/LH
N

" BID

e lnm g lnm iﬁ&ﬁl e

? ? ?
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'HEEIRET, *EAEER (R {LRAEEEET AR,
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Practical Oxidation Reaction of Organosulfur Compounds with Sodium Hypochlorite
Pentahydrate (NaClO-SH,0) Crystals

Masayuki Kirihara*', Hiroaki Matsumuro', Toshiaki Iwai', Kento Yamazaki', Saori Kitagawa',
Tomohide Okada?, Tomotake Asawa’, Yukihiro Sugiyama®, Yoshikazu Kimura*

lDepartment of Materials and Life Science, Shizuoka Institute of Science and Technology, Shizuoka
437-8555, Japan “R&D Department of Chemicals, Nippon Light Metal Company, Ltd., Shizuoka
421-3203, Japan *Market Development Department, Nippon Light Metal Company, Ltd., Tokyo 140-8628,
Japan *Research and Development Department, Iharanikkei Chemical Industry Co. Ltd., Shizuoka
421-3203, Japan

kirihara@ms.sist.ac.jp

Sodium hypochlorite pentahydrate crystals (NaOCl*5H,0) containing less free NaOH and NaCl have been
developed, which is now commercial available, high volume efficiency, and high activity for the oxidation of
alcohols. We developed oxidations of organosulfur compounds using sodium hypochlorite pentahydrate, and
found that this compound can be used for oxidation of disulfides or thiols to sulfonyl chlorides. We also
report that the reaction of sulfides with an equimolar of sodium hypochlorite pentahydrate to afford the
corresponding sulfoxides in high yields.

RS BOBILRS A RS RILE ERERRISTH Y | BAEE TICH < OFENHR S
RTE T, L LanbBbRA TR, BLAINET SN {bamBs ST LN EART 5 2 & 35
BT, BB S AEMA S B L\ O BEAREET B, T0X 5 RMEEARZ VTT
HRREAD—oL LT, WEERRT LY VA (NaOCl) 2dH 5, NaOCl BYLTIIRIGH T #ic4k
R % b OIMEFRAE NaC) THB®, BERAMEOBRLIETHD LEX D,

FESR NaOCl (THEEMABEKE LTAVWONTE L, LA LRENK 10%TH 5 I DEHBTL
B, ELRBFFIC NaOCl OLREREL T, FISEANCEER L OFBIC K > TH%) NaOCl
MEZROTRMPRVE, ERRRGHTLRVE V) BEANH o7,

R2id, MEDOFHEICK VKEERET RV U A 5 kiEERE (NaOCI5H,0) #8435 5iEd
BAZE L7 V), ZOfERIT, HIMESRBEAN 2% Th Y ABIKIZH T 3~4 FORMBHRTRIG
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BITR B, E7-FERED NaOH, NaCl DF BB TR KBIRIZH A 1/10~1/30 L D RWEHERH 5,
S OIBRTHNIERETH D7D, 7Y —F—2AVNIEERENRTRTHS, EETHH
H, ERIIFELTRBICAWSAZENRTER LWOIFIRbH B,

SEIE, ThEBEHAlE L TEBBHT TORN T 4 FRFA—NLEREERZ L, #ET5 2
NR= a4 FREBREBETELNBZLEZERWELE,

Table 1. DRI FDERE R Table 2. 74—V DERERIE o o
s__R NeClO-5H0 (50ed) QP R_sn NaCIO-5H0 40eq), \/
RS~ AcOH, rt. R/s\c| AcOH, rt R al

e B[ n e n Tm e e

O/ 11h 80 /©/ 03h 74 /©/ Imin 86 O/\ fmin 71
Me ci Me
©/ 08h 63 O/\ 04h 75 ©/ 1 min 79 /©/ 1min 80
cl

/©/ 05h 84 O/ 02h 97 /©/ 1min 97 O/ 1 min 95
MeO MeO

E7. NaOCISHO 2EKT7 2 b= MY VBEPTANT 4 FERIEI®D &, 5T DRk
FUFRBNRBTELNDIZ L bbholk, TORBEITIEDITIIANVT 4 FITH LT
NaOCIe5H,0 ZHEE/NVANVD ZENEETH S, NaOCISH,0 BB TH B, MX B2k
BiZay b —AT&3, NaOCIsSH,0 ZBRIBAVD L AVEFY FRE HITEBLENTALE
YBERLTL %, NaOCISH,0 #FAVWTANT 4 RRBRNVE Y 2EART B dDEELMEITHR

ERHFTH B,
Table 3. AL DERL

o 00
s NaOCI-5H,© (1.1eq.) 4 \/
Ry” R oSN S
1 2 CHaCN:H0=5:1,rt. R R, Ry R,
RIVRERIE Rk
: . Yield (%)
time (min
Enty R Ry M) RESE RS
1 Ph- NN 8 86 2
2 Ph- -CH,Ph 7 86 1
3 PhCHy-  -CHPh 10 89 1
4 PhCHy-  -CH, 39 76 0
5 Ph- -Ph 25 quant. 0
6 Ph- -CHa 18 81 5
7 » 23 84 7
N/ } 'CH3

8" 24 86 6

*BugNHSOy, (0.05 eq.) CH,Cl, (2.5 ml)

References:

1) BEEX., BRER, BFFE. FEF 4211130 (2008 £F)
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Asymmetric Transfer Hydrogenation of Ketimines by Indoline as Hydrogen Donor

Hiromitsu Miyashita*, Kodai Saito, Takahiko Akiyama
Department of Chemistry, Faculty of Science, Gakushuin University
1-5-1 Mejiro, Toshima-ku, Tokyo, 171-8588, Japan
13142022@gakushuin.ac.jp

We already reported chiral phosphoric acid catalyzed asymmetric transfer hydrogenation of ketimine
derivatives by use of benzothiazoline derivatives as hydrogen donor. Benzothiazoline, however, is potentially
susceptible to hydrolysis due to the presence of an acetal moiety. In this work, we have developed transfer
hydrogenation of ketimine derivatives catalyzed by chiral phosphoric acid using indoline derivative as
hydrogen donor. Chiral amines were obtained in high yields with excellent enantioselectivities. Advantages
of indoline include: (1) indoline is more stable than benzothizoline. (2) the indole generared during the

reaction could be recovered and readily transformed to the indoline.

7 IVBEROREARCSIERERILFELER L SNDXTNART IV FEEZE
BT 2RENFEDO—DOTH B, #R, TORKIEBSBEMEEL AV TERSILTWER, EF

TIIEBS FAEZ X 3 REORENERICHEIN TV D, UHAZETIE, ¥ 717 VB
Scheme 1 2mol% 1 ( Ar | 1iI2k3RVJF

N P Oe 0.0 TV Y 2EKR
OMe @[s oTon | #eEEE LTA
NO 204equy) _ wewe | (10 " WEREARS

. - A
L mesitylene, 50 °C, 1 d Ph”™ "Me 1 3 = R
Ph™"Me 4 | (Ar = 2,4,6-(-P1)sCeHy) BHBBTRAE
3 90%, 98% ee . BELTRY, F
EHRS AV 3

PORBTBFFART I HEE 4 2HOEREBRIRTES Z LIZRZI LTV 5(Scheme 1)7,

L L, _RUVFTYY VB FRARESEEZRT—F T, MARVERRFVBEELZT &
F—IVIRFEEZH LTS, BAMEEET. K EBEFEET D LoBIENEZY 55, £ZT
BxlX. BEEORERERAL RV YFTY IV OEZEL LTA Y FY ViZEB Liz(Chart 1),
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Chart 1 H y ETA Y COKRRBESEICETIHMREZHEDLI L, VB
@il\&_R - N BRFTET . FEES MM I U ~OXRFRBHEBETRKIS 2R
L, ZDRER. AV NY UBFEE 5 3NV Y FTYSI UV ER
acetal carbon Indoline - ~ N
Benzothiazoline RICEN KR ERERD, 7 M IVBFEEOREAES
BEEERISIZE VST B F IR T 2 URRWEREERIE TE 572 (Scheme 2),

ARSIk 4 25EFBK 7 I Scheme 2 1 (56 mol%)
4 IVERCERTETHY 2 oMe oM
5 (2.5 equiv)
TOBEITH TR RE & J@F HNO
BN F o FABRME TRE PH N
BT 2T7TIVB/ELAE MSSA 79%
u = < Mesitylene, 50 °C er =996 : 04

(Figure 1), E7=ETH7T I/
ERISICHEATRETH Y, R b BEROIEFET I b EWOIRR IR B S EER
BTHELNT,

HN OOMe HN ©/0Me HN O/OMe HN @,OMe HN O,OMe
o e O Po oo

quant 83% 91% quant 91%
er.=997:03 er.=995:05 er.=99.8:0.2 er.=999:0.1 er.=99.0:1.0
Br oM e OMe OMe OMe
HNO o ﬁ FOANG NG |
PR NN NN chex™ ™
97% quant quant, 95% ee 77%, 97% ee 69%, 96% ee

er.=997:03 er.=99.9:0.1
Figure 1 : ZEHO—84E

AFETIE, KR EELEIATLIENTETH D, b, RISBIZER LA v F—L %M
XL, BUBTTHETA v FY UBEEMIZHEL TE 5(Scheme 3),

Scheme 3
H o Sn (3 equiv) “
0T - - Ph
7 conc HCI, EtOH (:Ef
80°C,8h quant

[&%& 3R]
1)  (a) Zheng, C.; You, S.-L. Chem. Soc. Rev. 2012, 41, 2498-2518. (b) Rueping, M.; Sugiono, E.; Schoepke,

F.R. Synlett 2010, 852-865.

2) (a) Zhu, C.; Akiyama, T. Org. Lett. 2009, 11, 4180-4183. (b) Zhu, C.; Akiyama, T. Adv. Synth. Catal. 2010,
352, 1846-1850. (c) Henseler, A.; Kato, M.; Mori, K.; Akiyama, T. Angew. Chem. Int. Ed. 2011, 50,
8180-8183. (d) Saito, K.; Akiyama, T. Chem. Commun. 2012, 48, 4573-4575.
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Process Understanding by using LC-MS and DOSY

Atsushi Akao,* Yumi Asai and Masaharu Gotoda
Structural Analysis Group, Analytical Research Laboratories, Eisai Product Creation Systems
22-Sunayama, Kamisu, Ibaraki, 314-0255, Japan
a-akao@hhc.eisai.co.jp

“Quality by Design” (QbD) is a systematic approach to development that strives to design robust and well
understood manufacturing processes founded upon good science and risk-based decision making to ensure
product quality. “Process understanding” is a key for QbD. We would like to present examples of process
understandings by structural analyses using LC-MS and DOSY.

I, BEHOBBEREDONRTFAL LY 7 MRETLTEY, BEOREFEEREITSI L
TREZEYIAL) FHEL LT, lQuality by Design (QbD)] W HESBEBR S TWS, QbD
Lk, FRTOBEREICHET Y, BAERVIEROEEY I TREFBICEA TRV, MIEEN-
BERVRBYV R IRV Ay MZEIK GRAZEZEETH Y., Process understanding (7
B AEE) | BEOEELRILOTHD ',

m/z 356.0384

(A-0.9 mDa) ? Q
C17H150N3B
kN ACONH,, TFA . /\N/Q
? 000 1 O o
i A—n 1.2area% j) Toluene >//

Int 203 Int 204
C10H100N3Br

T T T Y T Y
00 nn O » e U0 30

Figure 1 An unexpected product in an intermediate

BEPOBER T 0t AR EERT DI, BV REEE D LI D 2 EB L2THIE
ROV, —H T BNEH 2RI BREOHEL VLT LT3 2 L A58& DERLZDT,
2P TICNETELZEMTIZ L bVLETH S, Hl2IT Figure 1 D X 5 2 TRIZIBNT
THIBER LGS, ETRIEEI e~ bS5 7 4 ——BESWEH (LCMS) I2kv, T0EE
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POWELERRALZHEEL., ELIKIZITORHMPOHBEFEELZRTIOMNREL2T o0& RBH
EPEEATIHL—BRERT I —FThb, LCMS DFROLTEDL D R TERBMIZRNEE - L
DR <2VR, E O RZIBEFBRDANLERZENH D, BBEL  BEKILB AT kL (NWMR)
FRETHZ L HFEED—DEMN, DOSY (Diffusion Ordered NMR SpectroscopY) #FWBZ &iZ
&V, BHEEET, ER3EEFRERETIZLHAETH S, DOSY LiX, BEREE2ESFRED
HEHBREOZEZFA L TARY ML ESEET D MRJIBETHY ., ZOFEZAVSZ LTk
V. BEREBOENETNDOHEHDART bVEED Z EHHKS,

Feb28,2014, D20=42ms, P30=2.1lms DOSY ns256

)

log(m

- =9.8

-t 9.6

impurity

- =94

[OPP by mrelipang RS
H 11
Y 0 »
'
pme nniEY v
H " »
3 \
g 1
T

1 H
. e L P I R N
H H H
: H H
H H § '
. . H H
H H H
. 1 H
‘ H
SRR RS SRS U |
¢ s H
H : H
. | H
" 0 N
H | H H
PR - | RS
H v : H
H ' i H
) H i H
: H H l
H H H . |
' i H : H
: i H H : V
P4 .- AU A S R I e B
v :
H H h
H 1 h 1
H . . l W
H ' i
} H d
gge vab ks g4 %S = H N
3 N (]9
= i
i i
i i
H
\ H H
B L +
H H H 1 H
. ' H
1 H i
H H 1 i H
. 1 H 1 ‘
H H H H 1
3 -+ i 1 i 1 e
: H | H ‘
: H H
H H : i 1
} H i 1
H ‘ H H
H '
H 1 :
v H H H

t t t t y t t t t
85 80 75 70 65 60 55 S50 45 40 35 30 25 20 5 ppm

Figure 2 DOSY of Int204 including the impurity

AFER Tid, Figure 1 DFRMPIZ OV T LC-MS IZH0 2. DOSY 2> 5 DIFRIC & W BEDOREE % LT
TREBRIZRTI-HIE B E LTRETHBOBERES) 28015, $TER2H., B
B D bRESHM THE TE 2MEOREICHET 55 X H2,D0SY O TEREA~ORKH DT
R EDIHRE TREEV R E MEREBRRBETE D L) RBRETVE,

! ICH-Q8(R2) PHARMACEUTICAL DEVELOPMENT
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Rate study of photolysis of vitamin B, in the aqueous phase with presence of chemicals

Hiroki Sato*, Kei Tao, Masanao Imai
Course of Bioresource Utilization Sciences Graduate School of Bioresource Sciences, Nihon University
1866 Kameino, Fujisawa, Kanagawa-pref., 252-0880, Japan
* XLT05104@nifty.com

Photolysis of Vitamin B, was occurred as zero-ordered reaction in an aqueous phase. Activation energy
under shade condition was 108 kJ / mol. In contrast, it was decayed as 36 kJ / mol under light irradiation. In
the potassium iodide aqueous solution, the degradation of vitamin B, hardly occurred. In sodium alginate or
gelatin contained system, the reaction was occurred as a first-ordered reaction. In pullulan or PEG contained

system, the reaction was promoted as a zero-ordered reaction.

[1]1/KFRICIT 2 DRI

KREFIIZBNT, EEEETTHOEF IV B IIRLIIHET IR, XBHTTIIEY I VB H
ME T, REREICHRBLLS L CQRENREAD L. BREIGOBEMABERD bl (Fig. 1), &b
F—ILEXSEET. 60°CHDH W0 CORFAT, EHELT RV F—iX 108k]/mol TH Y, HEHTIR
BE 3444. 481x] TiX. 25°CH>H 90°COFEE T 36 kJ/mol Tdh -7 (Fig. 2), KBHICL > TELLIE
TRV F—BDET L, SENESCHICETTHZ LALLM T,

! s L OAHENT

L} $
I 81 -19 |
2 x 2OF \
Bt £ 21! B
§ 4t -22 |}
& -23 | B
vt 24 |
0 N . N N -25
0 2 4 6 8 10 25 27 29 31 33 35
Time [ x103s] T[%10-2 K-1]
Fig.1. Photolysis of vitaminB: Fig.2.Arrhenius-plot
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(2] BAEEMFET ZKMEICBIT B SRRIS

10 FEOEME (KC1, NaCl, LiCl, SrCl, CaCl,, BaCl,2H,0, AICl, YC1,6H,0, NdC1,6H,0, KI)
EZENTHEBNICKMBICEEL (RE 1X10%M), XBHICL B4 IV B, OSFREBREZ R
BEF L7z, Fig. 3 IZRT & 91T, XEEMH (10nin K IZBN T, CRBEHRENRONDI LD
D, TOHOREMBBICR U TRFELS L CTREXBOTAEAAR LN, %I KI OFKERT
FECRISKIMEI &, €& I VUBBRENRERINE,

[BIBEMER Y BFET D AKMIZEIT D RS

JKHHIZ NaOH Z %42 L (REE IM) GEYRIRRBIZRIT B ¥ ¥ IV B, 0 SRR 2 BEFAYIZEBHF L 72,
Fig. 4 IZR9 K 51T, HEM pHI2. 8) BT DEAFHF T THoTHEF I VB IdHMEL. —KkK
IEERICESATICRS — &L, Zhid, BEMFHTCEY IVB,BREETHDZ L%
TTLDOTHB,

12
=10 mKI
< oKCl
s 8t a Nacl
E o H20
2 6}
()
X a4t
Q

2 |

0 N R N . 2

° 5 1 15 o 5 10 15 20
Time [ x103 :] Time [ x10% s]

Fig.3. C vs Time (added electrolytes) Fig.4.First-order analysis

( pH 12.8 light shade state)

(4] EEE S FRBET TO B KRBIZBIT 3 S EES

BRFHEEROE S IV B ENRRIGOBRERM Lz, BEETFV, YT AX VBT
MU U LSETER (Fig. 5) Tid. SBRISIE—REIEDEmMEZR LTz, L, RYzFL 7Y a
— NI NT v 3kEFR Fig. 6) TIX, BREGOERBHENT,

12 12
10 —_ IOL
5 . o Sodium Arginate a1 o Pullulan
g . a Geratin g el A PEG
T | v o2
0 . . ; e | 0 1 . M - B
0 2 4 6 8 10 0 2 4 6 8 10
Time [ x103 s] Time [ x10% s]
Fig.5.C vs Time (added polymer) Fig.6.C vs Time (added polymer)
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Pd-Catalyzed Hydroxymethylation of Arylboron Compounds Using Formalin

Tetsuya Yamamoto*, Azamat Zhumagazin, Takuma Furusawa, Tetsu Yamakawa
Catalysis Group, Sagami Chemical Research Institute
2743-1, Hayakawa, Ayase, Kanagawa, 252-1193, Japan

t-yamamoto@sagami.or.jp

The transition metal catalyzed 1,2-addition of organoborons to carbonyl compounds is tolerant to a wide
range of functional groups and is the attractive method as an alternative to the Grignard reaction. Moreover,
it is usable in the presence of water by using Rh, Pd, Ru or Pt complexes for a catalyst. However, the
reaction using formalin which is the most simple carbonyl compound has not been investigated yet. Here, we
achieved an addition of (hetero)arylboron compounds to formalin using NHC-palladacycle catalyst, which
will be an easy access of functionalized (hetero)arylmethanols.

E R AFAREITFRNVINERINVREVNVE, A RAFNVEREDELRBRE~LERS
KERTEBED, (~NTr) TV—ARF ) —NRAR T 7A VT IINAOBEELRERLEHD
—DTCHB, (~NTu) TV—ARAZ ) —NVEOEREREIX, TI—NVIFULLLIETIX
VY LMMEAE L BRIV LATATE FERISSEDFHE DIRT U —ANT A ROFRVINVERED
BICAVINVEEZBTTEHETHS Y, UL, FiFER) FULABIO XV T AMLAEY
DOEVWEISED - HEEFEFTRLAERECHIBRS Y | #EH X —BLREZAR T CTEBET 2 LEN
bd, TOD, BHREFEENEL ., B21 - BMREETTIT) LD TEIFFRL~DE
R AFAEEARIGOBRRBEIED LN TWS, 1985 FICFHB., bt (M) TFALRX)
AFZ)=NETIV—=NTaI RORGFUTLEI a R T VIIRISICE D, FERE~DHE
BRRE FeX A FEE2RELTWS Y, iz, 2012 FEICXAP, HXOR8TE FFIAFL
FYZAFaRL— R ELT V=2 uT4 FEAVWTRBORIGEREL TS Y, ¥HHDK
SO EREFAFAEICENTVWSY, Bfitt FuXx 2 F A BITHE (M) TFLARX) 2F )
—ARTE IRV Y IAF R — MEZBRERAVDILERDH Y RTTVTLELESE
ETAORERICBERD S, —FH, ReTBBEBMBICLET VAR URELEHOANR
=MEBH~D 12 MRISIRER L ), RETERY FVRTWEA<) VRN TET Y —kRy
FEAY OB MRS DORRICER Y BATK, 4B, NHC 2XFEMFLTINRGFIL 7N
SEEEZAIICAVWAZ E THRI ENETTZ L2 RH LEOTHRET 3,
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Table 1 2N =Y VY ERAWS 2-FT7FARuBOE Fud s AF AV ERIEDBEEZTT,

g, 2, vBYVTARBK
UGB T YV — R Vg
BOBRWEBL L UOEFET V
T F~ORMEEEZRET
508, ARUSTIIBRERE
2ho 7z (entries 14), —K.
-TuE7T=Y vEEREEET
5AIFV=UnE 1 BN
TPy AEOBRMTIZAWY
e Z A 22FT7FNRa B
D FaxyAFERER
MRcET L, R 91% T 2-
FITFNRAE ) —NVEHBT
(entry 5), 7=V &L
THAIFSV=0ULE 2B
XU SIPr-HCl 235 VU Lfil
WOBRMTFIZANTH BMY
BE bR oi (entries 6
and 7).

AMERIIBVERBRESRE
HERL, IVRoAVERF
BERELOBRFFERRSZ
Ll e FaixFyAF ViR
IS EIT$ 5 (Scheme 1),

¥, HBoLLOHRABLE
NHC-RZ &% A 7 NVEeEE%E
W3 Z & T TON 355 1380
ICE LT,

Reference

Table 1. Hydroxymethylation of 2-naphthalene boronic acid

B(OH Metal source
JOL + (OF2 Ligand OH
H™ "H 2 equiv. Cs,CO;4
aqueous 0.5 mmol THF (0.5mL) 14 NMR yield
2.5 equiv. in a sealed tube
M\
s ® & \%)
a Br
1 SlPr HCl
En Metal source Ligand Time Temp. Yield
try (mol%) (mol%) (h) 0 (%)
1 FeCl; (10) JohnPhos (10) 12 90 <35
2 Co(acac), (5) DPPE (5) 12 80 <5
3 Rh; (OAc), (0.5) IPr-HCI (2) 3 100 6
4 Cu(OAc), (10) DPPF (30) 12 120 <5
5 [PdCl(m-allyl)], (0.25) 1(0.5) 2 100 919
6 [PdCl(m-allyD)]; (0.25) 2(0.5) 2 100 <5
7 [PdCl(zm-allyD)]}; (0.25) SIPr-HCI (0.5) 2 100 <5
a) Isolated yield.
0.5 moi% [PACl(r-allyD)],
o 1mol% 1
,U\ + Ar—B (Pd/ligand =1/1) Ar” OH
H™ "H 2 equiv. Cs,CO;
aqueous 0.5 mmol THF (0.5 mL) Isolated yield
2.5 equiv. 100°C,2h
in a sealed tube
B(OH),
B(OH
SO e O T e
n% 88 %
Scheme 1

1) Miginiac, L. In Handbook of Grignard Reagents; Silverman, G. S.; Rakita, P. E., Eds.; Marcel Dekker:

New York, 1996; p 361.

2) Larsen, R. D.; King, A.O. In Handbook of Organopalladium Chemistry for Organic Synthesis; Negishi, E.,
Ed.; Wiley-Interscience: New York, 2002; Vol. 2, p 2473.

3) Kosugi, M.; Sumita, T.; Ohhashi, K.; Sano, H.; Migita, T. Chem. Lett. 1985, 997.

4) Murai, N.; Yonaga, M.; Tanaka, K. Org. Lett. 2012, 14, 1278.

5) Partyka, D. V. Chem. Rev. 2011, 111, 1529.
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Development of Synthesis Process of Acetal Derivatives with High Atom Economy Based on
Catalytic Hydrothiolation

Taichi Tamai*, Akiya Ogawa
Department of Applied Chemistry, Graduate School of Engineering, Osaka Prefecture University
1-1 Gakuen-cho, Naka-ku, Sakai, Osaka 599-8531, Japan
ogawa@chem.osakafu-u.ac.jp

Development of synthesis method of compounds containing hetero-acetal unit is of great importance,
because hetero-acetal units, such as O,S-acetal and N,S-acetal, is included in many bioactive molecules and
synthetic intermediates. In particular, transition-metal-catalyzed addition reactions of heteroatom compounds
have attracted much attention, as a variety of heteroatom functions can be introduced to organic molecules
by this method with good atom economy, high efficiency, and high selectivity. Herein, we have focused
attention on alkenes bearing heteroatom as functional alkenes and have developed a novel Pd-catalyzed
addition reaction of thiols with heteroatom-substituted alkenes, which proceeds with excellent

regioselectivity to afford the corresponding hetero-acetal compounds in good yield.

~T a7 ey —NEEL, HL OABEEEYERCERTREICEEINIBR THD 1D, ~T 1
T Z —MEEEHEIOBIRMICERTIFELHR T LITEELRHERETH S, FICE
BERBMEE VAT v FHESHOMMBIGE, BB FPICERFHEI OEBERIICKR~
RATOEREZEATESZ LW ANLEREZEDTNWS, EZTHRFATIE, ~TuRFE2F
THETNATZHEB L, NIVT LKL ZFRZE FeFAL—2a v 2RRTHIET. A
BIRENCAT T ¥ —VEBRBEZEDZ LIRS LI=OTHET S (Scheme 1),

Scheme 1. 0O

R
2
SRZ R10/\\\‘/R - 0] SR

1o~ R = R2SH - R
R10 Pd(OAC), (5 mol%) Pd(OAC), (5 mol%)
n
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~TuEFE LTBREFEEEMICTE T TV o THA T F AV E= A —FT VERANT, 23
FVUABEIIZ L DRV TF A AVORIMRIGERE Licd 25, FEFEICRFRIERTRRAIC
wNaZ=a7BOMMEREbNE, ARIGIIEL OFFETF A —MIBWT, B, &
FREIMEOBREIZEDL L FTHREND RIFRIBTEITL., ERBEFA—NVERWEREIC
INRITET L b 00RF SN2 £ BIRMICE O, 6, PE. Risx Mo A%
D=z —F Mkt L TRIFICRISITET L, 35T 3 0,5-7 &4 — A FEE @RI ER
T A ENEEETIH o7 (Table 1, left column),

ARISOERDIEBRELE LT, ~ToRFL LTRRRFTIRIR2L., BERTERTITNAVI V%2
AWBZETNS-TEF—NVBEEEOERBATRETIIRV AL EXRM L, TORR. N-E=1
el FU2ERICAVWERSIHIfFIND E FeFtdL— 3 URNERRIZET L., ST
B NS-7 & —NVFEER 95% OINETHLNz, ARBIBWVTH, Bx OFEEKRL X UFEH
BF A —NBREIEFTEE ThoTe, $lhe, BEMERICHET LIZKWE SRR T VT icBn
THRIGIXBRFICHEIT Uiz (Table 1, right column),

INoD—EDRIGIX, FiRAEPLERTS O0S-TEZ—VEEB IV, NS-TEF—NiE
BEMEICERT DI EBFETH D, BRTEIFEDFIGEBIZ OV T bR,

Table 1.
Hydrothiolation of Viny! Ethers ¢ Hydrothiolation of N-Vinyl Lactams ©
Pd(OAC)s (5 moi% SR? i q Pd(OAGc), (5 mol% ‘N
C) mo ' C) mo
PR+ R PAOARGmn) ] g @/\/n + regy FO(OACE (6 moi%) @&R
: n n
products yield ® ; products yield
SR? RZ = CgHs- 95% o SR R? = CgHs- 95%
A N0 4-Me-CgHy- 81% ' NK 4-Me-CgHy- 85%
4-MeO-CgHq- 58% : 4-MeO-CgHq- 87%
4-F-CgHy- 83% : 4-F-CgHy- 81%
CgHsCH,- 35% ! CgHsCH,- 72%
cyclohexyl- 39% ; cyclohexyl- 59%
SPh SPh SPh ; O SPh O SPh 0 SPh
/\o)\/\ Yo/l\ Cli_~ O/I\ 5 N/K/"C;;H7 &IN)\/\ Ph é /'\/fBu
87% 85% 80% 73% 69% 71%
5 o SPh O SPh
SPh Q SPh o :
sPh ! A_rn A
HO g A Or 5 é N
57% 87% 84% 48% 87%

8 Reaction conditions: alkene (0.5 mmol), thiol (0.5 mmol), Pd(OAC); (5 mol %), THF (0.3 mL), 45 °C, 20 h.
b |solated yield.

Reference
1) Tamai, T.; Ogawa, A. J. Org. Chem. In press. (Article ASAP)
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Synthesis of N-Fused Indole Core with the Unique Reactivity of Cp*Co(III) Catalyst

Hideya Ikemoto'*, Tatsuhiko Yoshino', Ken Sakata®, Shigeki Matsunaga'”, Motomu Kanai'
!Graduate School of Pharmaceutical Sciences, The University of Tokyo, Hoshi University, >*ACT-C-JST
Hongo, Bunkyo-ku, Tokyo 113-0033 (Japan)
0242205844@mail.ecc.u-tokyo.ac.jp

A lot of C-H bond functionalizations catalyzed by Cp*Rh catalysts are reported these days. We previously

reported the utility of a less expensive and environment-friendly Cp*Co catalyst for the same C-H
functionalizations as Cp*Rh catalysts. This time, we report the unique synthetic utility of the Cp*Co catalyst

in comparison with related Cp*Rh catalysts. The unique nucleophilicity of organocobalt species enabled the

synthesis of N-fused indoles, pyrroloindolones, while Cp*Rh catalysts were not applicable.

BREBEELAWE-AEYE CHES DA ERRE/LRIG DR ILEER
7 hbxzm)

MIZRBITOhTEY, A7y S xa /3

IS RICBINTH S, PTH, TP

I—EREK
T A, AU P SRR,

Fig 1. Cp*Co(ll)fh 4%

Me
Me@,Me

Me” | "Me

Cp*Rh(Ifkit 7z & OO R BB EBAEKIC XD C-H EEIIEE ORI

PIBBRESh TV, BRLIIBIZ, v PV L L
B TH B a0 MTHREND Cp*Co fillfit
(Fig 1.)IZ & ¥ Cp*Rh it & RFBRDKIE P ETT
THILERHL, F—FEBERMEICID
C-H BERRE LG DBRARITHRIIL TW3B 2,
SHILR4 I, LRREOFMETHE e
AITNEANRNEF AL I VDB . X B
BT & DFT HEIC X Ve L7, #BRE
LT, RFE-v VY LBER LY bRFE-=/SV M
BDERRESHELTEY , Cp*Co AN & X
SPHMEOERENREMEEFTTIZLERH
L7=(Fig 2.)o S EIFE 41X, ZOo@mARzEz b LI
Cp*Co R H ORISHEDRBIZEF L. A~
F—=neTA% U 2BEBLE LTEREFEZRFLE

{[[]
Co™ (PFy),

<O

Fig 2. Atomic Charge of aryl-Cp*Rh and aryl-Cp*Co

1 N
F

h w’
/Rh

AN
Cp"\ IIJ ¥z
Col!l
c”
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&Z A, CH iEHlk, TArxHA
DRIZECBTNVF=varn b

Fig 3. Cp*Co-Catalyzed C-H alkenylation/annulation sequence

Cp*Co" cat. : 58-89% ly
BENEVRZE®EEZFT T H72DIT, (21 examples) |
C-H 7NV = MU/ LEG R S 3 R! SR v .
- . mH i Cp*Rh cat. : trace | A\ R!
L, ERGCAZ LRI RBA Y N+ | e - N T
Koo BhkE—BETEX5ZLE JNRe R y TR
R U7z(Fig3.)% 7z, Cp*Rh Al ‘ @,l\(w ]
F & AV TRILEIS OEBRN 21T “L St
o2& T A, Tr=EBE&TT RN O
ADHTruoAfy K ii—u4E alkenyl-Cp*Co"!

ORRNZ LR ENT, ZOFKERIX. F—FERBRESBRTHEREINS Cp*Co SAEDE VLA R
BB L RE- a0 MEESOBEVREERRERIGEZRRA LTS Z L EZRLTNELEXT
W5, ZRIGEOEE —BEIXIELS, EFHE54E, RIEOBBEELFET B F—, TAxrn
THhERWEED RFRNBTRNITETL, Z<0BFTBWVWTE—DOBRMEEKEELSZ L
pi2¥ oY LX) rall

FFREIZIVEREINTZE R A 2 Scheme 2. FNM VEOVOERE L
1) AICls, anisole, CHoClp

Fe V@%\&ﬁmlcob\’cﬁjﬁﬁbto A\ 40°C,3h ,95% yield O A\
ETRUOVVZRATVERBICAET S N ] P: o ) OGNz, cat. OVF N ‘

TAXVEIVBOABEREASV FR °, o A, GG 20 g
V1o IUNEDRE, BE(LHO ALY
k. VA ABRTHH=HELTAI=Y \Im Ha, PUC (6 mol %) N ve
AL BBEHLEETHRE Y DO A e ACOEL, 100 min N e
) / R 3 {4 79% vyield 44
ey 2 2B LR TERE, Fi=, "
e
oo /r v }‘o }‘ V3 O:gﬁﬁl\: E'&ﬁﬁ \ pymolidine, DBU N u\ N\ Ph
BIZ RV ARFEAMT DL T cis-—EH THF, 60°C, 4h 0
A ) y . 93% yield 5 N
tuerAf R 42832 LB TE, O

Shitvnafr Far3ldva Y PUICKVBERT S Z LT, BEIXIEBROICERT 500
REERNBRTNT L S~LFHTEDIE, ZRLREE~LBRTIZENAETH o=,

ULk, ReRZEELBBRTHICRRAA Y FRrE2fV RV T AHUnE—BETHETS
FHEOBBIIRII Lz, FERIIFE—IFEBEBAETHD Cp*Co AMERH OFHRRIIGH:% B
LZRTHERERVEZZITVNS, RRF—RRIZB W TiL DFT HEOBROHER R GHAE,
EE—BRHEIZ-OWTHRRTEIFETH S,

(85 3C#R]

(1) Review on Cp*Rhm: T. Satoh, M. Miura, Chem. Eur. J. 2010, 16, 11212.

(2) (a) Yoshino, T.; Ikemoto, H.; Matsunaga, S.; Kanai, M. Angew. Chem. Int. Ed. 2013, 52, 2207.
(b) Yoshino, T.; Ikemoto, H.; Matsunaga, S.; Kanai, M. Chem. Eur. J. 2013, 19, 5424.

(3) Ikemoto, H.; Yoshino, T.; Sakata, K.; Matsunaga, S.; Kanai, M. J. Am. Chem. Soc. 2014, 136, 5424.
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Generation of alkylidenecarbene from cyanophosphate
: Conversion of ketons into alkynes

Masahiro Numata*, Hiroki Yoneyama, Yosihide Usami, Sinya Harusawa
Osaka University of Pharmaceutical Sciences.
4-20-1, Nasahara, Takatukishi, Osaka, 569-1094, Japan
harusawa@gly.oups.ac.jp

Reaction of carbonyl compounds with diethyl phosphorocyanidate (DEPC) in the presence of LiCN affords
easily cyanophosphates (CPs), which have been utilized as versatile synthetic intermediates. We herein report
that reaction of CPs with NaN;-Et;N « HCI affords easily o-azidetetrazoles. Of particular interest, the reaction
provids directly alkynes from ketones under microwave condition. The formation of the alkynes might be

due to a successive process of tetraazafulvene, denitrogenation, and 1,2-rearrangement of alkylidene carbene.

Bx DRRZETIX. WVR=MEEHEPTFNY VBV T =F (DEPO)Y HbAHICYT /
RR7=— b (CPs) N4&E 0

: eliminati
Y5z 2@ELTE (EOpPON Q ©: simination cN (1)
s, BAEAEFTIZELS Gl = )l\ (DEPC) (EtO)zP-O)<CN rearrangement
> 1]
=y PEAKBLLTEHKE R R [LICN] R” "R R R
BRIZERAENhTE - Cyanophosphates Synthetic intermediates

Fig. 1 (CPs)
(Fig. l)o 2

—F., F IS —NVARTIE. BFRIIEERFLELOVAESER=NIADLLT b T —VEERK
THZLIIRETHIZ EBRMBNTWVWD, i, T4ld, FEERTALFAL=FY L L NaN; -
Et;N‘HC1 % DMF #, w4/ rv=—7 (MW) BHTCTLETZ EHMETET b7 —/REIR
BTERTHIZELEEZRHLE, @

FZT, VT ) EDMIZEFRIMEDY VBT AT NV ERD CPs Tix, 7/ ENEHLS
N, BHCT I —ABERTHDOTIERVMHEFRLE,

BN, 7 b HAEM LI CP 1a # NaNs- EtsNHCl & DMF &, 80 CTAET S L, v
ST TN 2 B IB%RDRBTER L, BV TEMEBRIINT LTSI T 0707
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N =T us 3 BENRKBTERLE (Fig. 2).

(EtO)zllal\o CN NaNj3 (3 eq) H H H Ho/10 %Pd-C Me H
EtsN-HCI (3 eq) N, (3 kg/cm?) N_
i-Bu 1a DMF i-Bu 7 (75.%) i-Bu 3 (64%)
Fig. 2

—%., la & NaNs- EtsN-HCl O 5% THF #, 40 CT24 M7 ¢, - TP FF T/ —
v 2a M 91%THRL
2o 2. 7Tk FH

i N
%o 1b TiE. =ERT (EtO)P-0 CN - NNZI;T g :q; e Nl W
EEAIC 2b BEohH R 2 A ’ N3>2-N'\
7 (Fig. 3), By R=CH;:40°C, 24 h Ar” >R H

EIHIZ, 1la XL 1a:R=CHj H:r 24h 2a:R=CH3:91%
TMW T 150 CT. 7 ib: = H NaNs (3 eq) 2b: =H :quant
NVEY Ba B—HILE \ ENHCIGea) ,
RYDZERHBALE  Fig 3 - » A—R
(Fig. 3), DMF, MW. 150°C. 1h 3a:R=CH;:63%

TXAERRICEBIX, CP1 KVERLZa- TP RFF S5 Y—A 2 X, HNsDOBHBEE, T b
ST INRUDER.

“HFOEROBIEC o Nl NéN\NH
. DEPC aN;
koT, TAXYFY Q [LicN]  (EtOP~o  cN EtNHCI N3 I/
AN EREL, 1,2 vt DMF
Ar rR ™t A Nr  DMF A NR
BEMIZED TR 1 2
ERLIEbDEEXT C NN .
W5 (Fig. 4, I\ c
] -2N G
S NN 2 ¢ )l\) — > A—=—R
A Ar R
, r” R 3
Fig. 4 tetraazafluvene alkylidene carbene |

1) H.H.Patel, T. Shioiri, e-EROS, Vol 5, 3737 (2009).
2) a) S. Harusawa et al., F4/Z, 48, 1164 (1988).

b) S. Harusawa et al, J. Org. Chem., 56, 1827 (1991).
3) H. Yoneyama et al., Synthesis, 45, 1051 (2013)
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Purification process of peptide drug using synthetic adsorbent

Kouji Nishimura*
Purification Process Development Center, Nippon Rensui Co.
1-1, Shiroishi, Kurosaki, Yahatanishi-ku, Kitakyushu, 806-0004, Japan
Nishimura.kouji@ma.rensui.co.jp
Tadashi Adachi
Separation Materials Laboratories, R&D Center, Mitsubishi Chemical Corporation
1-1, Shiroishi, Kurosaki, Yahatanishi-ku, Kitakyushu, 806-0004, Japan
1104883 @cc.m-kagaku.co.jp

Synthetic adsorbents are used for separation processes of various kinds of pharmaceutical compounds.
Usually most of the separation processes are used to aqueous solvent systems.

These days, some examples that show different selectivity between a chemically bonded Silica gel and a
synthetic adsorbent have been found. Therefore, applicability of synthetic adsorbents to separation processes
could be expanded to semi-synthetic and synthetic pharmaceutical compounds.

In this research, using synthetic adsorbent we will show possibility of separation of the compounds which

cannot be separated by chemically bonded Silica gel.

BREERIE VISR T LREEL AT HRRSILERBR S FRIFTH Y Bx DFHILEY
Xt L CBKMREERZE T3 LD EREROSE 2 RICAVWLNG, 2, TOHBES
0 E R IR R £ X2 KB R0 O IKBER E CLAHBICER T2 Z L BFETH D, £
DEFIE LTI, EZ778RRY L CRA v al) V%, BB - BRIE) O OMHEMICERT 2%
i AT

MET, ThETHEASN TS ODS ILRK SN BILER-ARIL U A SN L IR o =B
ERTEFINEE. BEIN TV, ODS TIIEM OBEMEIBS I D pH PBEMERKRIZIBVTY
RFVUFHR+ AZ 7 INVREBRBEAE bICHBERERATETHDZ L. R LULEA~DHALE
BEWNZ L, HPLC O EBIELE CORT—LT v TNRAL—RIITZD L EDREN L XS
R BRERLOSE S 2 A~DERBEEFOEHALIEENS,
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Bl RFLUR, BHFERFLURBIURA Y7 VARERBRER OIS

PIZIE, TERAAZ 7 VLVRERBERTHD HP2MGL & R—D(L#HEE - SLERER T
ZRIFEE 10pm O CMG20/C10 % HPLC 4 7 AIZFHIE L, AcCN/H,0 BEEZRE AV TR F FEHK
dad LCHBRY 7 EATF FOBMZ1To B8 L ODS 75 ACTERICOMRBR L-HRYE 2
IR, ODS 7 LTk, BHPHOT T ELTF FE—BORMBPORBENERE LTV B AR,
CMG20/C10 7 T LDFEIZBERID T 7 ENTF R e — ORI RIFE L OIF TS S8
TOHILBHETHD, B3 CTTIICEREERNEZFIE LBy T L THEYMEX T34
BPBERBETE T, ZDODS LEREBEEH & OBIREDOHREIZ, ODS AV =HHE7 ot X TIEAR
AEETH o LSV OB~ DFEEEZTT LD TH B,

UV 210nm

fEPEaRI YD
YMC-Pack ODS-A

impurity

AROYNFR
CMG20/C10

impurity

10 15 20 25 30 35

UV 210nm

EEEE : 91.1%
O

Time (min)
74 : O ops @ cMG0/C10 N7 4 : CMG0/CI0
BTHFLZ ¢ 150x46mmlD. BE  : 10mUmin| |{AFA$4X : 250x 20mmlD. B¥  : 1.0mlcin
TR : A) watedTFA=1000.1 B) acetonitrile/TFA = 100/0.1 BRR : A) wate/TFA=100/0.1 B) acetonitrile/TFA = 160/0.1
y3vxy ) . @ BY365%over40min @ B)32.0% over 40min VLV 1 B)32.0% over 40min
Fy7N © Y TENT V(M 35.5%) B : 200m FvTn D YTEMF R 35.5%) Bt 210m

K 2. 7 EI/F KD HPLC 4y BE3EE 8k

X 3. ¥7ENAF K HPLC SyBiRE

FHETIIEERTTF FEEGOSBEFZBNTHZ I8y, BREREA % AW-SkEit
FRTO LY LRSS 0 A~OFA TR SOV TERT 3,
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Effect of Substituent on Nitfogen of Indole Ring for Halogenation Reaction of Dimethyl
Indole Dicarboxylate

Tomohiro Maegawa'*, Yukari Hirata', Emi Fujita', Noriko Makino', Hiromi Hamamoto?, Akira Nakamura',
Yasuyoshi Miki'
School of Pharmaceutical Sciences, Kinki University, 3-4-1 Kowakae
Higashi-Osaka Osaka, 577-8502, Japan.
*Faculty of Agriculture, Meijo University, 1-501 Shiogamaguchi, Tempaku, Nagoya, 468-8502, Japan
maegawa@phar.kindai.ac.jp

Bromoindoles are interesting compounds, isolated as metabolites of marine organisms, because some of
them indicated new antibiotic and anticancer activities. We investigated the direct bromination reaction of
dimethyl indole-2,3-dicarboxylates and the substituents on nitrogen of indole ring were important for the
selectivity of bromination position on benzene ring. Preferential bromination of less reactive 6-position of
indole ring proceeded when benzenesulfonyl group was used as a substituent of nitrogen. Other halogenation

reaction of dimethyl indole-2,3-dicarboxylate was also investigated.

AV F—LBEREETAHESDIERZZII LD L LTHEKREWARBHEZRTZ LBHbN
TW3, BE, FFRELCTaeEE b o7 u®f v F—AT Al aA FREE S, ke R4EWEE
ERTZEBALMICRoTVS, FIXE, 6 fIICREBERT DA F—MZid, fikwe b=rFEHEz
% D gelliusine F 7 1 7 A > % F—EREIEA % b2 meridianin B 3 & U meridianin D. SIUE{FAZ b
D 3,6-dibromoindole. & Dt 2,3,6-tribromoindole 72 ¥R E LTV S,

AV F=ADSMIIEFBERB VO REFEREBICEY SHE~DOBEREDEAESTH S,
LALERG, 64k 5 MICH_RTEFEEREL . 6 ~DOBROLBHREOCHAIIRETHD L &
NTWB, BLIZTNETIZA Y F—AD 2L 3N RATNVEFETHA YV RV =23V ANKRY
BUAFATRATFAORGHEIL OV TRN 2T TEk, §H. BREI VRAETHS Phl(OAc),
LEBBEERAWEA Y F—NAV=23—CANRUVBYAF VT AT NVOFEERN QY AMLRIE DM EE
REICHOW TR EIToT, FORERE. AV F—NLVERLOBHREDEWIC L » TRRENRKE KL
L. RUBVRAVKF=AELBHREL L TRAVWERSICREFDBIRET 6 L aF ALl EITTH L
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¥RH L0 THET 3,

Y, EFHREETH B PNEE B dimethyl 1-benzylindole-2,3-dicarboxylate (1a) ZEE & L.
RFELDORITEIT o7 (Table 1), PhI(OAc), 3 X ¥ LiBr # A\ T, THF. MeCN. CH,Ch, 8Lt
2,2,2-trifluoroethanol (TFE) @ 4 fRDEE AW TEN TR 2{To 7~ L = 5, THF F Ci3ERHEIR
& 72572, MeCN . CH,Cl, 38 L TN TFE I CIIRISHREIT L. 5-7 Bk (22) BLR6-7 2 EH (3a)
BELNER, WThOBED 3a (6ALEHE) L0 b 2a 5rEME) RNELBOIIERL RS

(Entries 1-3),

Table 1
CO,Me Phl(OAc)z Br- : :Cone : :Cone B: : :002Me
: :Cone Solvent, rt N” “COMe Br CO,Me Br N” “CO,Me
CH2Ph CH,Ph CHzPh ¢H,Ph
1a 2a 3a 4a
Entry Solvent Yield (%)
2a 3a 4a
1 MeCN 70 23 3
2 CH,Cl, 63 25 -
3 TFE 87 12 -

EITAV F—NVROEBERLOBRECEFRIEEZANVIZ LT 6-7Tuelk 3) £2£<B5h3
DTIERVALE X, Fx OEFRGIEE b D N-substituted dimethyl indole-2,3-dicarboxylate (1b-d) % &
HiL, BRLORMEITo7 (Table2),

Table 2
: :Cone Phl(OAC)z Br- : :Cone : :COZMe Br: : :Cone
N COZMS Lewis acid N COzMe Br 002Me Br N COzMe
& Solvent, rt & R
1 2 3 4
Entry R Solvent Lewis acid Yield (%)
2 3 4

1 SOPh(Ib)  MeCN - - - .

2 SO,Ph(1b)  MeCN BFyE;;0(Seq) 20(2b) 39(3b) 33 (4b)
3 SOPh(lb)  CH,Cl, BF#E4O(5eq) 35(2b) 55(3b) 8 (4b)
4 SO,Ph (1b) TFE BF3Et0(5eq) 14(2b) 55(3b) 23 (4b)
5 SO,Ph (1b) TFE  ZnCh(2eq)  28(2b) 65(3b) 7 (4b)
6 SO,CF; (1c) TFE  ZnCl, (5 eq) 8(2¢) 20 (3¢) -

7  SOPhBr(p)(1d) TFE  ZnChL(2eq)  19(2d) 50(3d) 6 (dd)

EDRER, BREL LTRVEVANVKF=NVEEZRWT, BEIC TFE, VA XB& LTZnCL %
AWESEIBFRBIRET 66— utha®2 52232 LB ad o7z (Entry 5), LR35 |0 BHE
ERWESEEITY 6— 72 BENBIRMICELNIN, IERIXET L7 (Entries6and 7).

UEDES W, AV F—NVEBRLEOBBREL LTETRSIEEZHEATIZ LT, RETFBEHRRE
TIREEEE SN 6 M~DRKRREFEARRSD L, T, o e F U BTHIHERLI VR
BLTOHLREZEIT272DT, ZRIZOVTHHERKRT B,
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Development of novel synthetic methods for synthesis of cyclic carbonyl compounds utilizing
formic acid derivatives as carbon monoxide sources

Hiroki Nagase*, Hideyuki Konishi, Kei Manabe
School of Pharmaceutical Sciences, University of Shizuoka, 52-1 Yada, Suruga-ku, Shizuoka 422-8526
manabe@u-shizuoka-ken.ac.jp

Recently, we have reported Pd-catalyzed carbonylation of haloarenes using phenyl formate as a carbon
monoxide (CO) source. We planned to synthesize cyclic carbonyl compounds by catalytic carbonylation
utilizing phenyl formate and subsequent intramolecular nucleophilic substitution. It was revealed that polar
solvents and ligands with greater bite angles were suitable for this reaction. It also proceeded with
substrates having oxygen- or nitrogen-nucleophiles. A variety of cyclic carbonyl compounds were obtained

without using external CO gas.

B, YMRETIX. FHERXBT AT VH NEG R EOFEEDOERIZI Y HBL., CONRLEL
BTl ¥RELECOZANT, AFENPLD COTRESLEE LinAa b7V —ADb L
R=WEBREITTHZ 2R ULE D, Fh, IVR=NMERISBRIZT IV 2BNT322ick
D, DVRy FTCTIFEARTERZLDHEL TS D, 4E, FBIAFALEHEV., HFA
EREBMLEZ RO F AT Y =V DINR= LI X BBRIN B =ML OEBENIHE
RARREREDORREZ B L L THRE%1T > 7=(Scheme 1),

! (o]
Pd cat.
we N
@(}“ L By )"
Scheme 1. Reaction of aryl formate with aryl halides having nucleophilic groups
Table 1 IR L7eEE Y% AV THE4 R Lo R, BEIC DMSO & AV iz & HHIc R\ THINE
TEBIBR/BOND ZEBRALNLRol, ¥BT =% CORETIERRBIZHED CO H R

ZRAVLILERRL, METEREL/RIGRIEEZIT) LN TE 3, BECHVWEEE AV ZHAIC
FR7 == VOSEFELS . EBRHONRbEI o, BALTF & U TIXERMHA XAV — B
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ALF TR EVMERANZH Y . Xantphos %
AWERGIELBWEERE LN, £  Table 1. Effect of solvents

Pd{OAc); (3 mol%)

7o, BRI I B AF RS CTRE LB | o Xantphos (6 mol%) o
§ NEt, (2.0 equiv CO;Et
rovyseRnsret Logers [P0 ¢ wlom o @:'ﬁ( ’
CO,Et (2.0 equiv) 832(‘:'?2 h CO.Et

FOEBIZOWTIXPAP=1/5 £ LT,
%iﬁ%ﬁ; PR I'-:E-a— B LMWT X7 ». entry solvent yield (%)

EHE—BHEIT OV T bR %47 o T (Table Lo
2)o entry 2,3 DT BT EEHFTHEH T, 3 1,2-dichloroethane 24
BoLFIZ Xantphos ZHWeifE . RN 4 NMP 57
BEALEIT Lo, BMFZ 5 DMF 59

6 DMSO 81

(t-BupP IEFET A Z Lick v insim L
L7, E7z, entry 4, 5D 6 BREZHRT
DEFICOVWTIE, NEt; K VIEEMEDIR  Table 2. Generality of substrates

V\DBU & AVVe BA1C B I OILE MR o Yot o
ELE, Zhix,. DBU KXY/ F—} bstrat ] NEt; (2.0 equiv) roduct
substrate + H OPh Lo roaus
DERBESZTI2Y | 3FRTORBEHE 2.0 oquiv) Sowent
bgﬁﬁ é n f‘: f:bfi k %i Bn 6" entry 6’ entry  substrate ligand ' product yleld (%)
7, 8 @EE’C“M%‘%% DMF K-%Ej‘é Z 1 X=1 Xantphos o . 84
X co.et CO,Et
RV EREQONETANY R/, £ 2 # X=Br Xantphos 7
CO.Et
*. BEREEBLEE L. 42 FEBRT 3 | COEt y = Br (¢-Bu),P-HBF, 0 oo 93
PEEEOVTHLRERRETRNME o @[/\(co o, Yantohos o P
B d co,E: Xantphos 5
o 0
BG4 DE WL H 5 BRI S BRI & ' o R=me Xantphos o 63
T - . ™ @i W rR=¢8u Xantphos P 75
WEH—BIEEROCL LRI, KR L Ty R T s e T
JCIXERRCOTREAVARVRTREN : { o
CERIERISTH Y REGOMEM o (UL 0 4 tonoros @:l,(r« '
BIZOWTORFMEELIZIToTW Z \Icl:

EIRKYRIEDEFEEFTRD LD AN *Reactionma 10 base D50
56 COxEAVIERERILZICERTH Solvent : DMF
BV,
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In-Situ Analyses of Unstable Compounds in Batch and Flow Conditions

Hiroshi Nagasawa*, Keiji Nakayama, Kazutoshi Ukai, Hiroshi Tomori
Process Technology Research Laboratories, Daiichi Sankyo Co., Ltd.
1-12-1, Shinomiya, Hiratsuka, Kanagawa, 254-0014, Japan
nagasawa.hiroshi.eh@daiichisankyo.co.jp

Recently, in-depth process understanding becomes more important in association with Quality by Design
(QbD) principles for developing API manufacturing processes. In line with this approach, in-situ
spectroscopy has attracted a great deal of attention, since it can monitor unstable compounds in a real-time
manner and thus shed some light on a black box in certain reactions. In this presentation, in-situ analyses
using ReactIR™ are described, which have been applied to the following reactions: (1) degradation of

N-formylsaccharin, (2) hydrolysis of EDC+HCI, and (3) Li-enolate generation in flow and batch conditions.

W, ERRREO 7 ABRBICBNT, BRICESWETRERED LV IEWVEMR & MRS ERk S
had, REBLEMDETZ U TAZ A LTHVTATREZ: in-situ FHEEOEEMERZAFHE - T
B, AHETIL, in-situ R HEEEZ AW TERLEELAY DFENFTEL 2V OB T 5,

1. N-Formylsaccharin D431 & 5 —ER{L IR 3 D HiZEE) !

EEBIZEY COME LTRSS N-Formylsaccharin DHIEEIZ & 5 43 fi#iETR % ReactlR™IZ &
VIBBF L7z HEE L LT Na,COs 2 AWV 2HA 1T CO, DRAZ VR IR EIT Lc, — 7,
EtN & AW B8R RC M 1T L, R7RRIE (Co) ARl shi,

Na,CO; (1.2eq.)
o, 2 or o
o 78 Et;N (0.3 eq. x4) °S
§—N ————>» HN + CO
H DMF (20 v/w)
0 o 0
N-Formylsaccharin Saccharin
Et;Nx 4 i
Vbbb T T SO
s 1.0 S
= . A , - Saccharin
b8 N-Formylsaccharin _g&
= b —— N-Formylsaccharin 4
g — — Saccharin
S04 = _—— Et:N x 4
£02 :
Z 00 A ; — £ 00 T . .
0 10 20 30 0 10_ 20 30 40
Time (min) lime (min) o) -

=208 =



2. EDC-HCI DB J UEEANERM T Tonk o if24E) >
MEE#|Td 5 EDC-HCI (Ames [Btk) ORBFREMRE O D, Bt XU EMESMET com
K5 R%EB) % ReactR™IZTBEF L, T ORSHEZ 5 L7z, EDC I3RS T THRIRO Rtk L
LTHFEET D —FHT, TAHYDOFEIMTEY 7 ) — BT L, BBV RI A I FALEH#H
EN DT HEH S iz, EDC-HCIEEIIRZETH o 1o, B 5 WITEEN D BRIFET S L,
TUTENLBERIDEAET D EEHB L pe ot O

Tautomer

-HCl
A NECENTNNN i B
EDC-H(l | s rE-
aq. 50% EtOH . e
(10v/w) -
It 2200 2100
Wirvenumbaer (cm-1)
ClI~  5NNaOH o -
..}\r (0.4eq.x3) - Fsoe J'L - dEDUNd =k, ﬂD?]
Cyclic Tautomer A N=C=N""""NT — AN NN khm=5-53(10J (Vs)
(Almost Exclusive) i, J\ ’ | oo .
EDC (Free Base) Fitted with DynoChem'
H
diEDLU.’;ir: jl:af“d[iDE‘] K cone. HCl
= aci
o st = 3:9x107 (Us) (0.1eq.) O EDC (Exp.)
yelic
Tautomer 0 -HO e
JL / — EDC (Calc.)
/\g g"‘\/\lix - EDU (Calc.)
- fi<iHcl EDU-HO
) 0 50 100 150 200 0 50 100
= Time (min) Time (min)
70 t2s en s s s Acidic Condition Basic Condition

3. Flow 3 X O} Batch 4123317 5 Li-enolate D 2B ELil

REEEDA T ARY 7 AT, Flow &4 T? Li-enolate DAL & F D7 v FEb 2 #E Lz, 48], Flow
B £ U Batch £&£1231F % Li-enolate D4 A% ReactlR™ I & 0 8HF « (bl L7, WTFhOE&EICE
VT b Licenolate IECHNTAERT 2 b DO, FIRT Tid | REHIRE THMT 5 Z & 25, Li-enolate
ERERICREFH & ORISHFIREZR Flow R TOEGILAREE LW EBLZ T,

& o 0.5 mL/min
: Li,
O}LNJ\/\P" _ ; IMDSU2eq) QO
Ll o g : )L zu\/\ )LNJ\/\M‘
Bn THF ! THF (10v/w) 0O _J
Imide O}LNJ\/\P,, : Bn °Ctort “Bn
(0.1 mM) Sl ; Imide Li-Enolate
THF it Bn !
LHMDS 40mL Li-Enolate H — Li-enolate
H - ~Imide
(0.1 mM) —Li-enolate
0.55 mL/min = = Imide

Li-enolate

Peak Height
o
o

e

Temp. ("C)

s, 10
Imide Wavenumber fcm-1} Time (min)

FHEAIL, EOMOFHIBRARAY —HRICTHEBIT WL E N,
(1) Ueda, T.; Konishi, H.; Manabe, K. Angew. Chem. Int. Ed. 2013, 52, 8611. (2) Teasdale, A.; Elder, D.;
Chang, S.; Wang, S; Thompson, R.; Benz, N.; Flores, I. H. S. Org. Process Res. Dev. 2013, 17, 221. (3)
Sheehan, J. C.; Cruickshank, P. A.; Boshart, G. L. J. Org. Chem. 1961, 26, 2525. (4) Nakayama, K.; Browne,
D. L.; Baxendale, I. R.; Ley, S. V.; Synlert 2013, 24, 1298.
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The development of palladium-catalyzed deuterodechlorination of aryl chlorides with
N-heterocyclic carbenes

Norihisa Hamaguchi*, Kanako Sato, Genba Yano, Masami Kuriyama, Osamu Onomura
Graduate School of Biomedical Sciences, Nagasaki University
1-14 Bunkyo-machi, Nagasaki, 852-8521, Japan
onomura@nagasaki-u.ac.jp

The deuterium incorporation into pharmaceutical agents has recently attracted growing interest due
to its beneficial effects to improve their therapeutic and metabolic profiles. The catalytic H/D
exchange reactions have been actively pursued as typical deuteration methods of aryl/heteroaryl
groups. On the other hand, deuterodehalogenation has not been developed sufficiently, even though
this type of reaction is also one of highly powerful and useful transformations. We successfully
developed novel imidazolium carbene ligands, which realized the efficient palladium-catalyzed
deuterodechlorination of aryl chlorides with high substrate tolerance and excellent D contents.

BHRFLEN7LBWIL. ABRBEITICBWTED THERATHIIENY TR ERXSKOLHE
FEERCEYHRBEROHIBICB W TE WS N Z R, FRILEMIINT k4 REXKFBEALE
PERBZEDTND, FERIIAAEEREEDEICEENIZLOZVWEERHOBETHY . FER
ERRETIHL REKBREARKSHERENTVWS, ZhE T, RS ICERLAEHFEOREK
FlL LT HD ZRREIEBRHE EN TV IR, RIGROFEHPEARERICBRELEL TS 9, —5,
REME L SRECENCFERERDEERT L T5 CIUD KARISORESRL LA TS, L
BHREOHBEGEETHS Z LITMATERRMELBERLE L T5H58B8F Y, BESBERIC
BWTI, ERIOBHMECEKREBATILERDH D Z LD, 2R LBRIEICENRZEHARIL
BORBENRLEEN D,

UMRETIE, ThETEHREEFRERBINVR VHIREDORRBICE VMR, EDONRFT VT A
SRR —BEWY v 7Y v IR EORISIIH L TEN ML RTZ L2 RWELTE 2,
INODMAEZEMRE LT, RIVULMEFETICREWNTEITTS B-KEHBELEH L7ET
ZHRAT DL TRBBRPOBRO LG EFREFRCHDOEKRLAAIRICRS LR LT,
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FHIZ, 1-chloro-3,5-dimethoxybenzene % EFNVEE & LA BEAZBARIGITBW T,
o-deuteriobenzhydrol % EKRIRIZAVN CENL FRIBEGDKRET 21T > 7= (Scheme 1), ZDFER, BRI
FRPE/LRBITHORTRRRRF LT B L0 S HANERA S h, EMFRIRE L4 ZAVEE &
KHELENRIEHE L BEARCRTCENILEHE L X T2,

Scheme 1.

cl Ligand (2.0 mol%) D

j\H Pd(ll) (1.0 mol%)

+ -

Ph”1"Ph Cs,CO,

MeO OMe MeO OMe

I-Pr

24%, >99% D 65%, >99% D 72%, >99°/o D 92%, >99% D

BEAFTRBWTEHERAGEAORNEZITo L 25, He RBERELHTIEFRER LN, S
BOTENIINRLBEARLRTHAMLEDEBD Z L RHKE, S$bic, BREXEELAVESE
CRWTHAEMERSHERF S, BIRBECTRIEHETTHZ L BALM»E R o7 (Scheme 2).

Scheme 2.
L4 (2.0 mol%)
cl /T\H Pd(ll) (1.0 mol%) D
+ —_—
Ph D Ph CSzCOa @
Me
nO BnO Me BnO Me
99%, >99% D 99%, >99% D 99%, >99% D
lo) (o]
O O O
NO, D D BnO~ “N”
97%, >99% D 93%, >99% D 98%, >99% D 97%, >99% D

ARR T, RIGFEOEELR L CEEEBGEEOHMIC OV THRET B,

1) (a) Sajiki, H.; Ito, N.; Esaki, H.; Maesawa, T.; Maegawa, T.; Hirota, K. Tetrahedron Lett. 2005, 46, 6995-6998. (b)
Kurita, T.; Aoki, F.; Mizumoto, T.; Mejima, T.; Esaki, H.; Maegawa, T.; Monguchi, Y.; Sajiki, H. Chem. Eur. J. 2008,
14, 3371-3379.

2) (a) Kuriyama, M.; Hamaguchi, N.; Sakata, K.; Onomura, O. Eur. J. Org. Chem. 2013, 3378-3385.(b) Kuriyama, M

Matsuo, S.; Shinozawa, M.; Onomura, O. Org. Lett. 2013, 15, 2716-2719.

.
.
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Development of Practical Detritylation for Synethesis of Candesartan Cilexetil

Yasunori Tsuchiya*, Tetsuya Ooyama, Sin Ikeda, Yosinari Monma
Dai Nippon Printing Co.,Ltd.
Life Science 2nd Development Department, Business Development Center
1-1-3, Midorigahara, Tsukuba-shi, Ibaraki, 300-2646, Japan
Tsuchiya-Y9@mail.dnp.co.jp

We developed practical method for synthesis of Candesartan Cilexetil. Our approach are as
followes: (1) detritylation of trityl candesartan cilexetil was carried out Pd-C/Hz in THF. (2) after
reaction, triphenylmethane was removed by recrystallization (Toluene/Hexane). Using our method,
candesartan cilexetil was afforded with high yield and purity.

OFFIANE LR EFUERRARLIEERSHE CUT. RELEK) NERLA-E0ER
THETuFVAOEYRS (BXE) T, 7roF7Friyv 1l SREBRETHS V., 159
NE o VFRFRFVITRDO L S BBV — FTAREATVWS 2,

BT L FOFR
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AROBRBIZBNT, PV FAITILF VLRt o
FNPBHTINE L EREFA~DR b FALRI u
DEFITERER Y, B VA XBERY. A ¥/ —VE
o, S s HESRTOSH, REFAELE |~
FRHCRICRT X 5 R F AL ERBRIET B, ° T‘&)ﬂ

FZ T, B FY FMERISIZDOWTREL B LR, THF
B, I0%PdCTFET . KRERIGE D L T BIROICBE MY FIUERET A Z 2R LK,

RIGHKTH#, MEEZBREL. 77 Fur75 028X Licob, oIz bz 2z
MEAL ., BREBEANXVVEMATERITERIZERZEY, BIVFILF I UHFEFAZIER 94. 4%,

MIBE 97. 20 T/D Z LM TE L,

Hey Tr

N -y

N, N
g Pd-CA , (é;:@
0.0 0
CI’° ;(o T ; Solvent I::IJl }ro To
S—0Et »>—OEt
N N
Run b7 4 LN iy A flLEE ° piy
(w/v) (%w/w) %) (%)
1 CH,C1,/MeOH conc. H,S0, 93.5 0.6
2 Tol THF 91.8 3.2
3 Tol/EtOH(10) 10%Pd—C(5) /H, 79.8 4.0
4 Tol/MeOH(10) 10%Pd/C (5) /H, 83.2 4.8
5 THF (20) 10%Pd—C(5) / H, 88.6 0.2
6 THF (10) 10%Pd-C(5) /H, 94.6 0.1
SHEX HPLC(HFERE I/ u~< b7 7 4N Ko TRELE,
*}iﬁ; ‘.i‘ 30kg =z #_/1/ IC:}ESD \.—C— Oral Exposure Parenteral Exposure ::::::(::E
Classifieation
b L L FROMR, FETREY e | Gy | wntan | “oom | oulen
BT ENTETEMCRETRRR S C‘;““P':’ 100 10 10 1 PE70*
H t Z 'G‘b 6 : & %m%@ 1/7‘:0 lrfl:.‘;’!:::oa 100%* 10 10°* 18
e, ERREINTIEBEFHF Class 1C: Ni: 100
ERIIBREINCED N TWS (BF) Memb’ﬁ?’silglig;n‘:'aray 250 25 25 25 CeVIx: 10
N, R PYLOHFFREIX 10 ppm Qass 2
&fﬁb‘l‘%@&fi’)f‘/‘%sb;\ ﬂ%b Mem!swith(l?:\,vvsa‘}gzwnwu 00 0 =0 ®
TehrTHNZ T LEEFAFDONR Class3:
FUOYLREEMBLIL T 5 bppm sy | PR PR O] PO W

CHERBRES TE> TV,
RRAEZ —FFTIX, FHIZHONT

RET D,

* see section 4.4 and the respective monographs, Pt as hexachloroplatinic acid

¥* Subclass limit: the total amount of listed metals should not exceed the indicuted limit

[2EXRR] 1) REELKTER—L2—, 2) {f BESih. %35 2514282, 1996, 3) 184 FHkhh.

¥§8F 3003030, 1999, 4) EMH

6) Z. Silvo, et al. W02007042161, 7) EMEA/CHMP/SWP/4446/2000
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REAEML, 5§FF 2730501, 1995, 5) K. Yatendra, et al. W020051051928,
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Acrobic Oxidative Dehydrogenative Coupling of Aryl Amines Using Heterogeneous Catalysts

Kenji Matsumoto'*, Kento DougomoriZ, Mitsuru Shindo*
! Institute for Materials Chemistry and Engineering, Kyushu University
6-1, Kasuga-koen, Kasuga City, Fukuoka 816-8580, Japan
? Interdisciplinary Graduate School of Engineering Sciences, Kyushu University
kmatsumoto@cm.kyushu-u.ac.jp

The first heterogeneously catalyzed aerobic oxidative dehydrogenative coupling of aryl amines is reported.
Aryl amines are homocoupled at room temperature under air using heterogeneous Rh/C catalyst in the
presence of acids. This reaction is operationally simple and provides an efficient synthetic methodology for
biaryl diamines via oxidative C-H activation.

n R RILEHIL, B, B EL, AR AGEMOME 2 LICBIEL ERALENRTWHAEERE
BESTFTHD, TOPFTHET Y —bEPE, KEMEIE LTHERRET TR FHRERILE
SEFICBEBOTHRAGOEWVEEWRETH Y., BINOLRBINAPEDE T Y —ABREETSEN
TEARERERER I TS, HE, LI-VT YV —n22-U7 I Vv 2EXERK LT 5 BINAM Rl
BERIEBEAMIFAR SN, BOREBIREEZ T TAFRERBESA TS, LML, ZOEKE
ICHRREBERZBENTRY, —BRIEORWIIENEREORBNHMSETATWS,

FEET I VEOBAKES v 7V o JiX B CHEAZBILAICEIE LEWEFHRTOTY
—NOTIVEEERTERENEARETH D, LML, N-FFx ¥ FOBRAR L RGHIE B
T—RICRBIIELS ., £, 7=/ —NVEOBLY v 7 ) VI TRA Sh B 8E0HEIR T I v &
MR T HTDRBLBES TERL . FBET I VEEAVWEBAESD v 7Y v 7 OBEHIIX
DIV, Bff, B4 id, MY A aEEBEEEIC AV O U AGETFTET C 2-aminoanthracene (1)
ZARBEMEISIAT LB, 2BOZEE 2 BBIAELTHA Z LIZKRfV iz (Scheme 1),

Rh/Aleg ‘OO NHz
ey
20%

2

Hy
CF3CO,H
t

1

Scheme 1 ZEREBR(LEIBARED TV T
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21k, VU AMBHEETTI NHBREISh, BALEDBROZERICL ) B{LH RGN
BITLAERLZLEZX NS, £Z T, ARG BHEMEIC L5 EKBICBBKREL Y 7L
HxL, BELEOTHET S,

ROMANPS, BEEGT CRESTSET I VX7 e b ALERT VT A EE2HRT B0
BIRUSH MBI E., B _RICKISHEHRREITLIZE B X, €T T, RO RWVC FE
TZESRF T 2MEBKEREZ AT 1 0 ZEBLRS 2R A TN 2 1T L 722D o f=(Table, entry 1),
—F . AH 2 RANE B MsOH)

TR RIS & 7o T8 Table BEERORA

BOZERbEk 3 #HBCER

(entry 2), &I T, Kk IREEH OOO ”“2 (5m°'%) O Ny OOO
ERELLLIA, P TorAtRm Solvent OO 2 O
BEBR(TFA)Z AWV 454, 45 5T under ai CO

1IXiHE L, 3 ZIE 90% THD
ZENTE(entry 3) U2

Yield/ %
Entry Solvent pKa Time 3 4

B EERR T T b RRIC R 1 EAT 1 12M Hel -8.0 27h no reaction
L3 Z X5 76% THR7< (entry 4), 2 MsOH 26 26h low yield
TFA LY BB OBEBRLV 7V A 3 CF3CO.H -0.2 45 min 80 2
DB A VRIS 25 o 1o 48 4 CClsCO.H 06 12h 76 0
o mEMERETL smx 0 RN 12 e e
TRILE 4 BEREHIRR 14%, 7 (CFa);CHOH 93 6h 0 76
36% T4 b i=(entries 5 and 6), 8 CFsCH,OH 124 25h 12 15
Wiz, &0 EMEEDENT L a— 9 EtOH 15.5 24h 15 6
10 THF - 26h no reaction
MR TRE LT (entries 7-9), 11 CH.Cl, - 26h no reaction

CF;CH,0H KU EtOH CIIXtix
FHEFITEBH o 72, 1,1,1,3,3,3-hexafluoro-2-propanol (HFIP)Z AV V- B-&1C 4 REBIRMICEBONE,
SRR~ A B EBRRBAVWEERE TR IRLE I BIURILE 4 DRAHNREB LA BN,
ARISIBEDOBROZTENOLDIEY FITRFRRE Ro T A TCHREBHTH B, E7=. S b
HEHETH D THF R CHCL, F TR T2 < 1T L72A>o Jz(entries 10 and 11), LA EDFER D> A&
FUSIXEEED pKa I B S, BEBEPTIXZRBILE 3 2, BEPCIRIBLE4BERERT S
ERBRAL Mo,

UED X 5T, BRESLHT CEEMEZAWESFEET I VEOMBENZTSEBLBIBKEY v 7
Yo 72RH U7, FRGIE, BIENBETHY . BEOERI - BFIANTRTHDZ 05 1,1
T Y2207 IVEDERNAREL LTRO THAEREHVRETH B,

51AHR
1 (a) Viyskotil, 8. et al. J. Org. Chem. 2001, 66, 1359. (b) Zhang, S. et al. Chem. Lett. 2013, 42, 697.
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Eco-Friendly Esterifications Using an Acid-Catalyzed Benzylating Reagent (TriBOT)

Kohei Yamada', Saki Yoshida', Kazuma Yoshimura®*, Hikaru Fujita', Masanori Kitamura',
Nobutaka Kawai’, Munetaka Kunishima'
lFacu]ty of Pharmaceutical Sciences, Institute of Medical, Pharmaceutical, and Health Sciences,
Kanazawa University
Kakuma-machi, Kanazawa, 920-1192, Japan.
2process Development, NARD CHEMICALS, LTD.
3-6-3 Chikkoushin-machi, Nishi-ku, Sakai City, Osaka, 592-8331, Japan.

kunisima@p.kanazawa-u.ac.jp

Benzyl esters are one of the most versatile protecting groups for carboxylic acids. Therefore, a more user-
and eco-friendly method for the introduction of benzyl group to carboxylic acids is desired. We previously
reported 2,4,6-tris(benzyloxy)-1,3,5-triazine (TriBOT), composed of the formal trimer of the smallest unit of
benzyl imidate, can be used as a user- and eco-friendly reagent for acid-catalyzed benzylation of alcohols.
Herein, we reported that the reaction of various carboxylic acids using TriBOT in the presence of a catalytic

amount of trifluoromethanesulfonic acid proceeded to give corresponding benzyl esters in high yields.

[FR] NN RFNZEBAEE AW EMKERTICL D, HE - BRIV RERIC
FRTEBZEND, IVRFVEDORBEL L TEL HHEARCHAVWORTNS, IR VBRO
RYPNTRT MEIBEABERZ AV RIER, BEEFGT O O-T A ML L RRIC
JSLTHEOSITON S, BEERETORY AT RFAE LT, BMEFET. BRIEOV Y
NTNaA—= LV EBRARIGEITY 74 v V% —T AT MURISIE, £RT5KEZBRL f2bic, BAA
DEFMRIEFHBDO =D OMBEVLEL TS, BIRT TITAIEBAMBEN OLiEL LT, UYL
Yyoua7E hAIF—bF (BTCAD & hYTZNFaRrRE o 2R B (TIOH) ZAWEFER
& B0, BTCAI IIRISBER N F U RBEIZBR O TS Z &, RTF - BYBWCEREZETS
T, BETHAILRENERALOXRERMETH S, YHAZETILI BTCAI DI b, R/IDA
IF - MEBERTRANICERBILER B Z LITE o T, #ENEREZE W EFRBA L D LA
2,4,6-tris(benzyloxy)-1,3,5-triazine  (TriBOT) %BFE L T35 D (Figure 1), TriBOT i&. ZHIZARR
FIRERRBHEORWVWEETH Y . ERP CTHBRRFITERA TS, BTCAI ORBERZHR LIEh
R TH D, TIOH MEFEET., =— T A RBEP, BRTTLa—LERFIL RV
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—TNNEERTEDL T

Ens,. b L THBOT &4 ,l.:_igl.'f?.‘_'--. W =g OBn ; TriBOT (0.4 equiv)

.. o s RINBART N = N TfOH (0.2 equiv)
WRVBRD O-_ It | I PN R-OH . > R-OBn
CRIFTfuid, SRR . B0 JCCk | |Bn0” N opn|  cheralsoivent

BTCAI THBOT :
WOERNERARZ ATV d
fLEDO—DIZR VBB LEL, HELZBEE LT,
[BR - Z8] TLa—LORYIALLER UM Table 2
(TriBOT: 0.4 equiv, TfOH: 0.2 equiv) TH /LR VB (1a, able o TriBOT o
Table 2, entry 1) @D ORI EToTz LA, R . TfOH (0.2 equiv) o8n
YIONT AT (2a) B S51%TELIhZE L BHIT, ;/-lg-sdfﬁne
TrBOT DY DA ENEHRETIIBAL L= s, 1a ' — 2a
RUPNVERETHBRER L, Zhix, hARUE ety TiBOT(equiv) oy lq  vield (%)
DREEBRTLa—L L) HEND, BRET S 1 0.4 one portion 51
O-RUPNALBEBL . FOFRER TriBOT HHD NNV 2 0.4 dropwise 89
CUERBRET B EZX T, £Z T, RIERFD 3 05 dropwise 05
TriBOT B %15 < M2 37 9IT, TriBOT DV AF ¥ over4h
VEBRE ARFMMNTI TR T LEE Z A, INRIT 89%IZ Table3 _
TriBOT sol. dropwise
®E L7 (entry2), & 5HIZ TriBOT DY E% 0.5 equiv RO TfOH (0.2 equiv) OB
. - = n
(TR LR 95%F Thl L L7z (entry3), Z D5k 1 1,4-dioxane, MS5A, rt 2
HERNT, B DINRUBOR OV RTF AL TiEoT 2
4= : 2 entry 1 - o
Z{T»>7= (Table3), ANR=NofUB—BHEDO L DIX (equiv) (%)
= i s 3 I 0 (0]
bHAA, ZBBEDOINVRUVBTHINBLII VI 1 /\/l o5 7o
TRTALDHEIT LTz (entries 1,2), HEEMLMATIX Ph™ 3, OH
FREERTaETELZEHTIILNRCE (1d) ODTRTF
M RIRE < 4T L7z (entry 3), BMERE v v 2 OH o5 g3
BT 0.85 equiv @ TriBOT & AV VUL, 85%DINET e O o
VIRATNARELNE (entryd), EHIZ, T2 AN s Br\/\/\)LOH os 5
R (1) OIS TI, 1.2 equiv ® TIOH Z AW T 1d
TIVEEZT7TVyE=AELE LTRETBZ I LIZLY, 60 O
N . oras o 4 J N 085 85
ANRFVEIHTHBRON PVEBER S HO™ =" ~oH
7= (entry 5), o)
LA E DRI BRI YL TrBOT Z AV T, 5 MNyoNow  os e
1f

HANVKRUVBERBLIRVAVZATFAIERTE
BT EERLE, AREBETIX, REATOLYEWN
DME F TORGIZDOWT HHET S,

a) TfOH (1.2 equiv) was used. b) Product was
derivatized as a Boc form for ease of isolation.

[2E3CHR] 1) K. Yamada, H. Fujita, M. Kunishima, Org. Lert. 2012, 14, 5026-5029.
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Synthesis of optically active whisky lactone by diastereomer method
using amino acid derivatives

Hayato Okabe*, Yoshitaka Ikeda, Yasutaka Shimotori, Tetsuo Miyakoshi
! Department of Applied Chemistry, School of Science and Technology, Meiji University
1-1-1, Higashimita, Tama-ku, Kawasaki, 214-8571, Japan.
0d03426@meiji.ac.jp
2 Department of Biotechnology and Environmental Chemistry, Kitami Institute of Technology
165, Koen-cho, Kitami, Hokkaido, 090-8571, Japan

Whisky lactone (1) is an important component that characterizes the odor of liquor such as whisky, brandy
and wine. It is well-known that four stereoisomers of 1 show different odor and threshold. From these facts,
synthetic method of 1 in high optical purities is desired for the use as a food flavor. Diastereomer method for
the preparation of chiral compounds is effectively useful. Amino acid derivatives are used as resolving agents
because these are commercially available and relatively inexpensive. Therefore, we examined the synthesis
of optically active 1 by diastereomer method using amino acid derivatives. Diastereomeric esters using
L-alanine derivatives could be separated by column chromatography to give both diastereomers with 99% d.e.

Optically active 1 prepared from diastereomer esters showed 96-99% e.e.

TARZF—F7 b ik, BEOBFELKEZHFB ST IRHDO—2oTHY , s MEDOMYEREEDOE
RITTRTERD, 207120, BHEFE L THVWAEDITEBEWEEME TERTHIZENREE
hN3, PTAF VA= —ERXREREEE2 B LTHERALFETH D, £, -7 I/ BEIEEFI
ZEICAFRETHIEOREREFL LTHFTE S, T2 T, -7/ BFEEZAWEYT
AT VAT —ER L AREEETA RAX—F 7 P OAREBLARTLIEOTHRET 2,

rac-trans-LiZT VENT IV ERAWTT I METHZ LICE Y FTAFNL-3-AF V-4~ N
XA #2072 F(ractrans-2a-d) #WR 27-91% TH=, RIC, ractrans2 IZ7 7= FE
AL EDCI Z#EAAL LT S HICDMAP 2t L LTRAWTZ AT MLEITW R F U REED ATV
FN-3-AFN-4-Ta%xF s %72 K(trans-3a-d and trans-4a-d) ZERL. PTRAT LV
Fv—HOBBEEB LV T AT vA—IBEWMDOINER % LLlk L7 (Table 1),
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NHR?
1) NaOH/MeOH ;
H reflux, 3h
C4H9 2) HCl aq.
OH N \c",/\r\ rt.24h 0 CaHo
" £pci, AP bt asaR
RY *C4Hy THF, 0°Ctort, 4h o
3 NHR?
rac-trans-2a-d O/N\r 1) NaOH/MeOH
1= Me : a: 2= Boc:
R'= Me:a: R2= Boc: 3 H reflux, 3 h

nQ

", »
“w

COOH . ,N

R1
_R?

i-Pr:b Cbz: 4 —R1 - CaHo .
cHx: ¢ é 2) :-lfl 234qi1 O '”C4H9
Bn :d WLy
trans-3a-tyng (@GR4S)M
”’aﬂm-dm

T RCD rac-trans2 CTEBBICEIEBETL, 1ZEAERBIZBWZA GNP 0T, Ei2,
7 FEOBERBIOT I VBORBREILLBZVTRAT VA—ROBEZITITE A LB WT
E:E)ﬂ&?)‘oto

Table 1 Effect of R' group on Rf value among each diastereomer

1)
Entry R R? Product 15 "a'”eZn ~— Difference in Rf value”  Yield [%”
1 Ve Boc 3a 041 038 0.03 >99
2 i-Pr 3b 046 043 0.03 >99
3 cHx 3c 038 035 0.03 >99
4 Bn 3d 043 040 0.03 >99
5 Ve Cbz 4a 038  0.36 0.02 99
6 i-Pr 4b 048 045 0.03 98
7 cHx 4c 037 034 0.03 91
8 Bn 4d 041  0.38 0.03 96

1) Thin lay er chromatography was performed with siica gel F-254 on aluminum plate (Merck Lid, Darmstadt, Germany)
PhMe / AcOEL=1:3 for 3a and 4a, 1:1 for 3b and 4b, 2:1 for 3¢-d and 4¢c-d
2) Yield of 3,y and 3,4, OF 44y and 4y

rac-trans2 DWRBHELRIGF Tholc3a b a2t EhI VSNV ITAIuw N TFT74
—IZEYVEL., BEDEBEWARY M 3a,,. 43,4 BMWARY % 3a,,. 43, & L, &bhi:
3a,,. 4a,,, B I W 38,48,y PV T AT LA —1BFIRIX 99% L IEFITHVVEEZ R LTz (Table 2),

Table 2 Column separation of frans-3a and 4a
Entry Compound R? Rfvalue" / Fraction  Yield [%]/d.e. [%]®? e.e. [%]> of 1

1 trans-3a Boc 0.41/ 3a4qt 42 /99 97
0.38/ 3azng 45/99 97
2 trans -4a Cbz 0.38/ 4244 41/99 96
0.36 / 42 44199 97

1) PhMe / ACOEt=1:3 -

2) Measured by ‘H-NMR
3) Measured by GC using Chirasil-Dex CB column.

TMOTAFULAT—%2F27 AT BIL T, (35 40-1 BLXTUBR 49-1 2N FhEHREL
FRRIR 6% LA ETERTAZ LIZRIILT=, £/, raccis 1 IZOWTHRIERDOBIEZITOIZ L
T, (35 49-1 BLXVTBR 4A-1 ZVTNLEBREMEEBERIB 9% TEMTHZ LITHRII L,
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Development of quantity Analytical Standard by Using qNMR

Toru Miura'*, Shinji Nakao', Shinya Takaoka', Yukihiro Goda?, Naoki Sugimoto’, Junko Hosoe?, Takako
Suematsu’, Hiroaki Nishimura®, Yuuichi Kikuchi’, Takao Katsuhara®, Tadatoshi Yamashita®; Yuko Yamada'
'Wako Pure Chemical Industries,Ltd. 1633,Matoba,Kawagoe-shi,Saitama 350-1101 Japan
National Institute of Health Science(NIHS) 1-18-1.Kamiyoga,Setagaya-ku, Tokyo 158-8501
3JEOL RESONANCE Inc. 3-1-2,Musashino,Akishima-shi, Tokyo 196-8558
*TSUMURA &CO. 3586 Yoshiwara,Ami-machi,Inashiki-gun,Ibaraki 300-1192
STOKIWA PHYTOCHEMICAL CO.,LTD. 158 Kinoko,Sakura-shi,Chiba 285-0801

E-mail:miura.toru@wako-chem.co.jp

Quantification using '"H NMR(quantitative NMR : gNMR) is one of the Absolute Quantification Method for
purity determination of organic compounds. We have developed Reference materials for gNMR and

qNMR measurement system, which leads to accurate quantitative analytical value.

1. #E
EREMFR (SD) FL—3 Y 71 ORERShINEBEREYE 2 AV EE& NMR(NMR)IZ,
EEEICHESRIE DO BNEETE S b, MERHEERL LTHSERZEDTNS,
ZOBEN-EHBE» D AARBFPELTRINMIAEE L Voo ABEREA SNHBD TS 129,
WHT o NE T, STICERT 2 EMEEERLOMBREZHEBOICIToTENR, TOMERIER.
GC ®° HPLC DM EMENRIC LV HEZFETHHFETIToT& L, LBLIOFETIE, £
FRAY & Ry DRREE DEVVEDEB A b, MEEOBEMRERIITI TR, Z0D X5 RERE
5. MxtE R FERIEE Th B NMR THIBRIE L - B ERELORRERF L,

2. gNMR AAIREEHE KRV gNMR HIES R T LADRRFE

qNMR CIERALEREZ %3 DI ERZHEN T E SNt AREEDHZERTLIZ LN
SHETHD, Y, QqNMR (2L L EREORVWNREENENREFB TH oI b, B
FTBOE AR AHTZRET (UL T EERHT) & 36F T qNMR ANEEEY H % A% L 7=(Table 1),
gNMR BREHEENEOFMEREICIE, qNMR KM T, —RIEBAEETH L REEERES
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(DSC) AV EBEAR THEEZA Lz, EEMEMIIIMEREDETHITEN S ZMNEF L,
qNMR. BEERABRTEL BICRBNC SI K L — AV RBIEETHDZ D, MEMEOFHE
F—HEY 7 4 BRER SN, ISO/Guide34: 2009 HA X Ik L= BN &V gNMR FFE
EEYELRBTIZENFABL R 9,
Table 1. Reference material for gNMR

Reference Material CodeNo LotNo Analytical Value (%) Uncertainty(%,k=2) Chemical Shift(ppm) Moleculer Weghit
1,4-BTMSB~d, Reference Material 024-17031 KPQ4815 99.9 05 0.2ppm 2264987271118
DSS-dy Reference Material 044-31671 AWHE585 923 06 0.0ppm 224.3587399474
Dimethyl Sulfone Reference Material 047-31661 DCP5947 99.7 0.7 3.0ppm 94.13284
Maleic Acid Reference Material 130-16801 DCP5948 99.7 09 6.3ppm 116.07216
BT E BIT, 2009 422 b E ER R Figure 1. gNMR measurement system
WAEMRE (LLTES) . ERP, JEOL :
RESONANCE 4% & 0 qNIR 2B B3R [ esrement contion ] [ prmetoncodion o J
using

EEHRERT 5 oMR I & 5 BARERFR
%o)ﬁ%ﬁ%'ﬂ:@ﬁ% v W_%bo "Ci’é D ~ Z Optimization of » qh:::‘::h preperation
NHEZBEUT, HAT QMR SR

NMR mesurement

Coni of lence of
R&w, ERBOENL IR BIES RT T @
A (Figure 1) Z#E&ELI-, [ qNMR Analytical value ]

3. EER~DEH

HE, BR L MR ANBEEDERV MR BEIES AT A EERA LT, FIHRUBEFORBME
ERERIZ oNMR MIEREZBMT 2B ETo TV S, MR BERE BN EERS B BUL 2014 4 4
BBERH 240 B EIZKTNaNMR IZ L A FIERENR L OFBILEMICERTRERTH D Z L BHERET
&7,

4. FL¥
oNMR AN EEDE R R MR BIES AT L2 EATHZ LT, FHEKXHNHPLCR CCETH
HAEFR T LTV A IBRESEOEERIIH LTSI FL—H Y 7 4 BRI NZERRMELFHE
THIERTAERTH S, FMIIRRY —RRICTRET 5,
(25 iR]

1) MTEF, ARELM EXLERBERL X225 Y —F A =R Vol45, No.3 243~
250(2014)

2) %16 HWEBAER/FE BHEKRRE BREKIE (M) ZFIA LEERRUVEE X A0
EBEERSDER]

3) RGHAEEEITHURVCARVCALAERCET 2E850— B2 RET 5% (FAK 23 ENET -
EEFBHERES 5)

4) T.Ihara, T. Saito, and N. Sugimoto, Synthesiology 2 (2009) 12-22.
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Process Development for a Practical Synthesis of N-Cbz (S)-o-Methylserine
via Lipase-catalyzed Desymmetrization

Yoshio Nishimura*, Saki Kumoji, Yukari Hisatsune, Ryo Okamizu, Hitomi Morikawa,
Hiroyuki Nishi, Masaya Ikunaka
Department of Pharmaceutical Chemistry, Faculty of Pharmacy, Yasuda Women’s University
6-13-1, Yasuhigashi, Asaminami-ku, Hiroshima, 731-0153, Japan

nishimura-y@yasuda-u.ac.jp

An efficient and practical method to access N-Cbz (S)-a-methylserine 2 is established, the features of which
are as follows: (1) use of industrially available lipase and 2-amino-2-methyl-1,3-propanediol 3; (2)
desymmetrization by lipase-catalyzed enantioselective acetylation of N-Cbz 1,3-propanediol 4; (3) the
modified Zanka’s method to oxidize alcohol 5 to carboxylic acid 8; (4) recovery and reuse of diacetate 6; (5)
improvement of enantiomeric excess by recrystallization of cyclohexylamine salt 9; (6) no chromatographic
purification.

ABFZIL, SIPl 7F=X FTH B GSK1842791 "V [ZHARAEND (S)-a-AF Nt Y vyOFHEE
THhB NCbz (S)-a-AFNALEY Y 2 IZOWVWT, 7aRLEMITLLTOARDDOFKEE RO FE
RO CTEANRERFEEZAF—b 1 WRT LI ITHEMLLE,

N-N
I\ HO,C
s))_/\OH 7 OH
Hy,C NH, HiC “NHCbz
HaC(HC);0 )
1

Figure 1

(1) HEREHIIX, TEMNICAFRER 2-7 I/ 2-AFN-13-FaxrIF—n 3 2lAvng,
(2) Fkt 3 O 1 /T I % Cbz {LLEZXF 1,3-T R PF—nN 4 &Y 3—F (TOYOBO)
DHEET. BB =oAL RIS SETIMBIRMICT EF ML LT, REEHERE ) 7S —F 5
EOTEE—b 6 DRAMITERT D (5 OXEHMERX. VY NV—FTN 7 ITEHLT HPLC &
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FITEY 90%ee LBRELE), (3) HCI (0.5 H&E) Mz 577 T pH REELLEL LR2VWHTE
Zanka ¥ IZEoT 5 & 6 DERAHEERRILT . 4) INVEUVE 8 T HINRyIa~Fy
NT I EeDOfEREE 9 ICUTHET S, BERICK - THEEMERARELE 9 %, 8 #&HL
T 99%ee (HPLC) ##x 5 2 ~E#HT3 (4 TRBEIRK 35%), (5) 9 1oNEELE 6 A
IRL., BRIATAHIZ 4 2Hb T, 6) TRTOIRBRIBWT, Zu~< /774 —BHET
b,

H3C NH, Cbz-Cl H3C NHCbz /\OAC ch," NHCbz TBDPSCI Hac,—’ NHCbz
- - ——— —_—
HO OH 83% HO OH lipase RO OAc TBDPSO OAc
3 4 5:6=66:31 5(R=H) 7
6 (R =Ac) PhCHy
TBDPS = —8i-C~CHjs
Ph CHy
1. Hz0® | 2. recrystallization
% from 4 1. TEMPO, NaClO
24% from 2. NaClO,, 2 M HCI (0.5 equiv)
6
HiC, NHCbz \ CyNH, HiC NHCbz
o ©o,c - HO,C + 6
s OAC  54% from 4 OAc
9 8
1. recrystallization | 2. HCI
93%
HsC NHCbz HsC NHCbz
P 1. H3O ® “ .
HO,C HO,C fo%r-step overall yield of
OAc 2. recrystallization OH 35% from 3
8 >97%ee 84% 2 >99%ee
Scheme 1

EHRIZE > T, TEMHICRATE 2HRFEE 3 BLXOGHRO Y S—¥2HAWT, WELHS
R\ 2 OEZANESRI R E2BERTAZ LN TEE,

References

1) M. S. Anson, H. F. Clark, P. Evans, M. E. Fox, J. P. Graham, N. N. Griffiths, G Meek, J. A. Ramsden, A. J.
Roberts, S. Simmonds, M. D. Walker, M. Willets, Org. Process Res. Dev. 2011, 15, 389-397. 2) S. Sano, M.
Nakao, M. Takeyasu, C. Yamamoto, S. Kitaike, Y. Yoshioka, Y. Nagao, Open Org. Chem. J. 2009, 3, 22-34.
3) A. Zanka, Chem. Pharm. Bull. 2003, 51, 888—889.
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Development of improved synthetic method of
dihydroxyterphenylphosphine (DHTP) ligands for practical use

Kohei Suzuki*, Miyuki Yamaguchi, Kei Manabe
School of Pharmaceutical Sciences, University of Shizuoka
52-1 Yada, Suruga-ku, Shizuoka 422-8526, Japan

manabe@u-shizuoka-ken.ac.jp

We previously developed dihydroxyterphenylphosphine (DHTP), a powerful ligand for palladium-catalyzed
ortho-selective cross-coupling reactions. Since monohalogenated compounds, which can be used to use for
further transformation, can be obtained selectively from dihaloarenes, P&-DHTP catalyst is useful for
effective synthesis of pharmaceuticals, functional materials, etc. However, there is still room to improve the
synthesis of DHTP. The previous route required purification by column chromatography and
oxidation/reduction of the phosphino group. In this study, we have established a new route to overcome

these problems and accomplished gram-scale synthesis of DHTP.

W, BHERBEEROLAMOERERITT O, Jurby 7 [O OH
VU VRIGEERDRBEZRT EECMECHE L RIA L T EBRIRE 0 PR,
ERBIEIMEBRESZREINTWE BHRBTIIRRA T4 Y H OH O
FOFOHEHRICER L. EEFEWMMLL LT Fax v EeBT5HRR7

DiHydroxyTerphenylPhosphine
« >V H > K dihydroxyterphenylphosphine (DHTP)V# Bi%& L. Pd filfit & 48 (R-DHTP) R= Cy, Ph
HEDEDZLITXY., ortho MIBRE 7 a A B v FY VIR E D7 aaxXy Y77 0 BET
sand s F—VEOEREBELTVS Y,

Gl PACI(CH;CN); (2 mol%)

- I Cy-DHTP-HBF, (4 moi%) R
A t-BuOLi (2.4-3.6 equiv) FZ MeOH or H,0 N
cl X - z | —— R
_ ¢t R toluene, reflux s/ reflux o X
= cl X upto88% X=0O,NTs

FAERE AV D &R - EFHICAFIRMAE CRGSBIROICET L, RISHEMELS ERK
IR TH o7 n n BIZBWTHBIRICRIGHEITT 5, M T, RotBRREICBWTER
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RSEITZ5FRbET S,

L LA 5, fERD R-DHTP §RETIIHRBIEROAN F T a3 — FRUVEB/ZTFHHRR
T4/ EERRATZ 4 /FFY FELTHEALRLE, EEROBELZITW., xR 74 ) EOBTEH
BERSTIToTEY, 2REDETIZEE > TV,

%

[ R,PH PRz

Pd cat. HzOz
Br ¢ ol
Dioxane CH.CI;
Total 7 steps

ZZTCHHE, HERMRUBLETGZEET 570, (EROABRBR L FOBRKEER LK,
Thbb, TEREPEESR. "X 74/ EOBEARITHIZ LITLE,

HEFEBIORr VER1 2357 73— FRVEBVLEBA—BEI Y 72TV, ET7x=
NME2 2/, RNTTaeEE2R I MEL, BUKRA—BERI v 7V VI OEBIML, F—7
2= NVE 4 ETT, 4 DA FFVEIBBRIZTHRA FIMERZITW, BBEIZKR 7 4 2 EOHAZTT
5 Z L THR#HD R-DHTP Z &8 LT, FEMRETCHRBILRTRGOEBC LY, V— FOETR
LR CHERGLZERHTIZ N TER, RATF—NVT v 72K o7& 25, Cy-DHTP, Ph-DHTP
BT T LR —NVTOERITHRII LIz, BREFEORFBHETIToE b, — BV B4
NNy FREBEZETDZHODD, #7702 b 737 4—2AVTIZARTH I LN TE,

|
O‘a; (1.5 equiv) 1) n-BuLi (1.2 equiv) OMe
oMe Pd(PPhs)s (2.5 mol%) THF, 78 °C; O
E:E Cs,CO3 (2.0 equiv) -50°C, 30min____
BOH):  toluene/MeOH, 100 °C, 18 h .2 B(Oi Pr); (1.4 equlv) OMe O

oMe 80% F, -78°C; rt, 3 B(OH),
1 3
Br,
'_@ (1.5 equiv) OMe
Pd(PPhg3)4 (2.5 mol%) O BBr;
Cs,C03(2.0 equiv) O (4.0 equiv)
> oM
toluene/MeOH, 100 °C, 24 h ° CH,Cl,, 1t, 3 h
86% (2 steps) 97%

1) n-BuLi (3.05 equiv)
THF, -78 °C; —40 °C, 45 min OH

2) R,PCI (1.05 equiv) O
THF, —40°C; rt,2 h

R=Cy 53%
R=Ph 37%
R-DHTP Total 5 steps
1) Ishikawa, S.; Manabe, K. Angew. Chem. Int. Ed. 2010, 49, 772.

2) Yamaguchi, M.; Katsumata, H.; Manabe, K. J. Org. Chem. 2013, 78, 9270.
3) Yamaguchi, M.; Manabe, K. Org. Lett. 2014, 16, 2386.
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Industrial Production of Buchwald Ligands

Satoru Takanezawa*, Ken Tamura, Nobuhiko Oohara, Tsuneo Imamoto, Masashi Sugiya
Specialty Products R&D Department, Nippon Chemical Industrial Co., Ltd.
11-1, 9-Chome, Kameido, Koto-ku, Tokyo, 136-8515, Japan

satoru.takanezawa@nippon-chem.co.jp

Buchwald ligands are known to be extremely useful for palladium-catalyzed cross coupling reactions and be
frequently employed for the production of pharmaceutical ingredients and high-technology materials. We
have contracted license with Massachusetts Institute of Technology to produce these monodentate phosphine
ligands. Our large-scale and low-cost synthetic process utilizes dicyclohexylchlorophosphine and
di-tert-butylchlorophosphine, both of which are produced in our company from yellow phosphorus.

2 Y Fa—ty VIRKED Buchwald B HIZ X VIR I N/ Buchwald Y ¥ Fid. E7 =
SVEREETARAT L IH Y FC, BFEETERVEEICT S Z & T Pd ssEDRIGEE
ELLALEEBRZEBMONTEY ., AIRLE, RBRYWER. MO FEHREB I UFHHEIREDOS
BETEAUCFIASh TS Y, 2R, IhHDENFERBIZBET I FEORFENHE
EFhTwWa,

t-Bu Me t-Bu Me
BH3
P4 -_— PH3 — t-BUPHz — tBU' P\ —> Q I @
Me t-Bu Me t-Bu
t-Bu,PH Cy.PH
QuinoxP* BenzP*
P(t-Bu ‘ PR’
(¢Bu)z P(t-Bu), R, R SRR,
R, "R
R=t-Bu, Cy Josiphos
NMe; n=23

Scheme 1. Synthesis of phosphine ligands from yellow phosphorus
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—F., YR U VEHBRBE L LT, E/TAFARRZ 4V, PTAFAKRRAZ40BIO
CTNELIBRBRRAT 4 o 2REL, TROZBLRERRT7 4 VEALFOESRIZFA LTS

(Scheme 1) 2,
ReiFvdFa—tyVIRBKRELIVSABVAZEREL, BHTRELTWAYY 7 aAFy

NraarRR7 4 vBEXRO-tert=-7FNIanR A7 4 2/ L, Grignard RIGZHWB Fik &

n-BuLi Z AV 3 HFEEIZ L D LM CHESE A Buchwald Y v RRx 0 /S5 ARy —LTHLND T

M RGP REN Lz, REAORME S o0& X% Scheme 2 12777,

; 0 0
i-Pr i-Pr 1. Mg MgBr| cy,PCl PCy.
— | iPr iPr | —= iPr i-Pr
s |"C
-Pr e XPhos
I-Pr iPr  80-81%
MeO OMe 1. n-BuLi 1. n-BuLi
— MeO. OMe ————> MeO OMe
2 2. CyzPCl SPhos
' 80-83%

Scheme 2. Representative syntheses of XPhos and SPhos

E7z. Scheme 2 & FIRDBUIEE T Figure | D 8RNIV H LV FEFu /5 ARy — L TRETS

T EBHRBIT R0 T,
O PCy. 0 P(t-Bu),

PCy, PCy,

MeO. 0 OMe i-Pro O Oi-Pr H3C O HsC O
SPhos RuPhos MePhos t-Bu-MePhos
O O OMe
PCyz PCy, P(t-Bu), MeO PCy,
MezN i-Pr. i-Pr i-Pr. O i-Pr i-Pr i-Pr

i-Pr i-Pr -Pr
DavePhos XPhos t-Bu-XPhos BrettPhos

Figure 1. Buchwald ligands family

1. Surry, D. S.; Buchwald, S. L. Angew. Chem. Int. Ed. 2008, 47, 6338.
2. Imamoto, T.; Tamura, K.; Zhan, Z.; Horiuchi, Y.; Sugiya, M.; Yoshida, K.; Yanagisawa, A.; Gridnev, 1. D.

J. Am. Chem. Soc. 2012, 134, 1754.
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Synthesis of Chiral Thioamides aimed at Antibacterial Properties with Lipase Catalyst

Yasutaka Shimotori*, Masayuki Hoshi, Hayato Okabe, Tetsuo Miyakoshi
1) Department of Biotechnology and Environmental Chemistry, Kitami Institute of Technology, 165,
Koen-cho, Kitami, Hokkaido, 090-8507, Japan
2) Department of Applied Chemistry, Meiji University, 1-1-1, Higashimita, Tama-ku, Kawasaki, 214-8571,
Japan
yasu@mail.kitami-it.acjp

We have attempted to synthesize various optically active lactones using lipase catalyst. The precursor such as
N-methyl-5-acetoxyalkylamides for the preparation of chiral §-lactones showed antibacterial activity against
Staphylococcus aureus and Streptococcaceae pnumoniae. Generally, it is known that different biological
activities exhibit among each enantiomer in many case and thioamides have antibacterial activities
potentially. It is seemed that N-methyl-5S-acetoxyalkylthioamides increases antibacterial activities compared
with N-methyl-5-acetoxyalkylamides. We attempted to synthesize various optically active thioamides using
lipase catalyst.

UBTE VR4 IZY R—V L LI REEET 7 FUEOAREIT-oTEY ., TOBROMEETH
B NFAFA-5-TE FEITARNLT I ERHEAT FURECHARE I L TEEZRT I EBaH»
2 TW3, —RICEBEEZTTLAYIIREEABICB VT EOFERORIICEREZTRT I LBEN,
EBIT, F27 I NMELADIIBENICHEREEZR O LBALNATWS, ThbDZ Ehb, KERE
H7 I FCERTFAT7 I FOFRBWREEEERZHIFT LB TE 5, £2 T, I —FITk
BMFBROBIGEFIA LEFEET I FOSRRRE2{To 7.

. /n\“/\/\rCsHm NaOMe/MeOH /“MCus
H rt,2h
/N CoHio  Lipase S OAc S CH
M Solvent H 1 2
S OAc N CgHie
rac | \[(\/\r
S OH

SEIED FAFA-S5-FTERIFIT IITFHUFAT I N(rac)IiIZfx DY 23— &2 BAWTHIK
5S8R %E{T -7 (Table 1), PPL # BB A ICIIRIGEDOETIIA ST (Entries 6 and 7)., E 7= Lipase
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PS THU 7 unh o 2BEL LR CRRREDETIZER CE 2o o7 (Entry 4), FhUSADY
R—BTRTRTOBACBNTHASEAREIT L, Lipase AK ZFIVVEHETIL, BRSO
DOFFEDOFERIC L o TILEBIRENRE DS L 5 BKIBEVVERNB S/ (Entries 2 and 3), —h
B Y R—EDRHMT, Novozym 435 BHFEbEOUEBIRMELZ R L, MEHRRAMEY T0%RED LB
WTF U FA—BRILTES Z LR TE & Entry 1),

Table 1. Lipase screening for enantioselective hydrolysis of rac-1"

Yield [%] / Enantiomeric excess [% e.e.]”’ / Config.

Entry Lipase Solvent Temp.[°C] Time([d) y 2
1 Novozym 435 Cy-Hexane 80 3 50/71/R 46 /7118
2 Lipase AK Cy-Hexane 60 7 83/4/R 9/10/ 8
3 Phosphate buffer (pH=7) 60 3 45/161 S 30/2/R
4 Lipase PS Cy-Hexane 45 7 No reaction
5 Phosphate buffer (pH=7) 45 3 591718 187123/ R
6 PPL Cy-Hexane 30 3 No reaction
7 Phosphate buffer (pH=7) 30 3 No reaction

a) rac-1: 0.5 mmol, MeOH: 1.5 mmol (Entries 1, 2, 4 and 6), Novozym 435; 0.2 g, Lipase AK, PS and PPL: 0.5 wiw, Solvent: 10 mL
b) Determined by GC using InertCap CHIRAMIX column.

Enantiomeric excesses of 1 were determined from the comesponding 2.

H
/N M%H19
H Acyl donor
/NY\/\{Csﬂw Novozym 435 S OH
Solvent n (R)-2 H
S OH 40°C, 36 h _ CoHip NaOMe/MeOH N CoHig
rac2 \n/\/\_-/ ;
= ri,2h =
S OAc S OH
(SH1 (S)-2

Novozym 435 DMMAFBRIRMEZ LT B, FEIEKD FAFA-5-k KaxF NSFHVFFT
I F(rac2) EAWTT YL %ETT o7/ (Table 2), CPME & ¥ 2 o ~FH L DR BELIS OBBTIXT
VIAEHET LT, MEEBREICIIREREZERIZIAON o Ri, P2FAZ—FARESBHVRIR
HEER L7 Entry 1), £, BLE SRDELROET 5 £ TITIADRED 3 ARMICL_TT 2F L
TIL 36 HELEHT DI LN TE, ThODERERND, MAIBOFIRETENC LB,

Table 2. Novozym 435-catalyzed acetylation of rac-2"

Yield [%)] / Enantiomeric excess [% e.e.]

Entry Solvent Acyl donor (R)2 (S)2
1 Et,O Vinyl acetate 40/ 72 58 / 59
2 MTBE 371/69 56 / 47
3 i-Pr,0 38/ 56 64 / 53
4 CPME / Cy-Hexane=1/1 No reaction
5 CPME Vinyl acetate 52 /55 48 / 57
6 Vinyl propanoate 67 / 31 27 / 43

a) rac-2: 0.5 mmol, =CHOACc: 1.0 mmol, Novozym 435: 0.2 g, Solvent: 10 mL, Time: 36 h
b) Determined by GC using InertCap CHIRAMIX column.

Enantiomeric excesses of (S)-2 were determined from them of (S)-1.
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Reduction of the catalyst loading in regioselective acylation of glucose derivatives

Masanori Yanagi*, Ayumi Tsuda, Yoshihiro Ueda, Takumi Furuta, Takeo Kawabata
Institute for Chemical Research, Kyoto UniversityO
OUji, Kyoto, 611-0011, Japan
kawabata@scl.kyoto-u.ac.jp

A method for regioselective acylation of glucose derivatives at the lower catalyst loading (up to 0.02 mol%)
has been developed. While the original procedure for regioselective acylation requires acid anhydrides as the
acyl donor, the use of an acid chloride / pivalic acid / DIPEA system was found to be effective in highly

regioselective acylation of glucose derivatives at the lower catalyst loading and in the shorter reaction times.

UMAETHRESNME 1 ZTNVa—XFB

Scheme 1 c H }oc .
W L ARRSHEORBY 6 S —BkB "é} 8‘“ :;[m. o
BET | 4 M55 2 BAREGLERRGICTS o

MEB BT (Scheme 1), FUEDERELHRE, > o u:‘:'&“’z*) pm%’/‘“'““"
BEEARDOEETH HR% « BIREREL VT 2 2enethonypropans PPTS
758 5 TREET S &2 bARRITHE L‘{Eﬁ%’{,ﬁmm .
EWR B, —FTCERISIEA Y TF IV MEB IRV VA MEIZ Figure 1
BWCTIhE CHdiEZ 1-10 mol% AWALERDHY, KR FreeoR
BEREKDZEORIGHEDENT Vv RFr—2HAVWTEE, RIS
1EBULET S LV o EBBEREH T, SEIERLIIZNHOD
PR R T L AHEREORBEITIZ & & LE, o>w
1RERE

4-pyroridinopyridine (PPY) TR I 5 REZMEZ V- ‘”’fg;ﬁfé‘ff“’l
T UMERIETIE 2 OB RS Z L RO h TS, | B ~—
BB IIREAMEIZ X BTN Y D= b FUERICE BAREFROEMRILT, 2 BFEBIZT LV
I=NVEDBTIUNEY P AL T ~DOREKETHD (Figure 1), ZD 2 ODEMEETNTE
NRRETHITAERORIR & KIGREBOBEMENRAIREICRD EE X, | BEEBICBEL T, 7Iv
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Fr—t LTBREKDEAVIHELEBI nY R Schme? o

BETRT YNEY V=0 A T OERIIKE RS L i P sy

BT LBMONTV D, KEIC PPY ZAVTARMERE o I ocemw (] comew Vo
() ‘ N ()

Lick 25, fill 1 2RVWET VIVERISRET (200, &

0.005M) . BFEAKWERAWIEHEEM» 2% LAT YA V= o,

T bAFUBERLRZOOIK L, B r ) FERAVWEHER ”m}"/ (3 oo

100% 4R L7= (Scheme2), DT &xb@r/al K270 - : fnj \

o — b LTRVIE, SMEROERRURISHEOERET | ) 8

s 2 N . s o g N n Yy
LB, LLBY B Y FET YA RT—L LTRVES | o I T )

A B 1 CEAMERRESBRALRVI L ZRLIFZER & “agen . °

B/ELTWBE D, ZhIZINVAFY S — FRBRERETHET ‘\t"/

NaA—LVORERBIC—RELL L TEELRBHE 2L, ER

RERBCEHETEHOTHD, TZTBI/u) FEAWTT VYA V=T b - ERKT =3 h

DDAV EBBREICER LR, RISRPTCIOBERT =4 2INVREFY T — MNERT

ENIIMBEBFIEZ R o E IAMBEROBIB L KSR E2EHRTESLEX 515 (Figure 2),
RMORKR, 2 #EHL L, i 1 o, .0

0.1 mol%) HFETF. HARFYS—kd 0 cﬂé}"&’"g;‘%"%m:‘"

FEEE LTE VB (22 eq) ZAWV, N B

H mfnsawnmaﬂ
J U K (22 eq. _ reAgaem
A @sj@\a 2y I\\ 22 eq) ZIEASE ,&&_“ N Yfi%%w"
5 EIIRE Y M EBREER R EME 2

ATB=P=FLORMA } HO i'ﬂu

P 5 FTRISNERE L, BINRT 3 § 7 rokel omboon st Ydsuin _($0r40:30)
1 10 Prcocl  ‘BuCO,H Smin. 88% (10%) -194:6

#87- (Tablel entry 2), R%&E2EBEK 2 o4 PrCOCI  'BuCO,H 5min. quant.(0%)  -:98:2
3 002  PcOCI BuCOM 25min.  97% (0%) <1:86:4

WECERTHLT IONMEEREIL20% 4 01 erecopo none  Emin  26% ND

ITE YEof-(Tablel entryd), EieAkpy o

- , Table 2
eV, SR Z HERED 1/500 DET o ke I
&) 6 0.02 mol% i —Gﬁuﬁ L f:%Af ‘b "onzt:%,ocmcmwubm Pt %o ouuoc"zc“(cs“u)z
4 5
25 Sy CRUGIESERS L7z (Table 1, entry 3), Entry _acylating agent __additive base time yield

E/-flE 1 ZRAWAISI Va3 U 4 tolulcanhydride coliidine 75%
(11 eq.) one  t6eq) 29  (4.0:3.0=45: 55)
Bk 4 ~OBARIREETIE, RIGI
5 toluoylchioride ‘BuCO,H  DIPEA 15h 69%
BRMET A7 TRA|ERBIREDOH (176eq)  (1766q) (264¢q) (4-0:3-0=86: 14)
HOLEHETH >/ (Table 2, entry 1), THIZH LAEZHAWVSZ LIZKY ZOMEA 2 KIBICHE
L7z (Table 2, entry 2),
BEXER : 1) T. Kawabata et al., J. Am. Chem. Soc. 2007, 129, 12890.
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Unexpected Minor Contaminant of Epinastine (1): Identification by the Synthesis

Masahiko Hangui®, Yasuhiro Takahashi, Yoshinobu Suzuki ,Hiroyuki Kita, Takafumi Matsumoto
Technical and Engineering Section Technical Development Department
DNP Fine Chemicals Utsunomiya Co., Ltd.
1062-8, Honjo, Nishikata, Tochigi 322-0606, Japan
Yoshinari Monma, Sinlkeda, Takashi Onozawa, Michiyasu Hoshi, Minoru Yasuda
Life Science 2nd Development Dept.,Business Development Center, Dai Nippon Printing Co., Ltd.
Yasuhiro Torisawa Takasaki University of Health and Welfare, Naka-Orui, Takasaki, Gunma

Our struggles with Epinastine contaminants during nuclear plant accident are briefly summarized herein. The
key dimeric structure was elucidated by various means including chemical synthesis, utilizing Suzuki coupling

reaction for the construction of its biaryl skeleton. Physical and chemical profiles are also presented briefly.

FF -

it (BHRRX2XEDNP 774 7 IHNBE) X, 2011 E3 AORBARKREK, FRBREK
LD, THBEHN~OI AL, BHEHEBMIBICB N TRRDOFEREZMET S &
MAFEEL 2ofe, RBEBRIAKTH D, EBEFTICIE, LOFEKEFLRL L 512). HFad
B, ZREE, AFEEZRR T LEIANDAULENLRITNIERL R o7, UTIXZD
HROFROTFoEREELE LT, Kbo TWEEELEWEERERTH S,

HR7ut R FRREEEZHRET S5, BHSE~0REEEE 2011 £ 5 AL VBEBLE, £
G THEIZETFTRAFUEBE(T LA V) IAFROENE —FHOTCEE LT, EHMR
B(TLAX—HaR, EHE)ICERAINTWE—BETHD, TV/7HRKOERZ2ETS
HAMmTHB,

TEFRFURET 0T ROEMIZOVWT, B ORI H 5 ( TRIEIBEHREORZE]
2008 4ET); CMCHIfR) . ABIEIZR T v 7ENREL | MEREEZIREREEZF -7,

FRR (HAIRR) & ME A MtticERB LV ), S THRANkbo-Z L DRVWERER VORI,
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ZLT, ZORoPWRIEEFERMYDO 7ot AXBMENEE -7,

i KM : —BREORGTRMUEEXEDOEBEGEFIEN YL L IZBRoTWWE, 207
B, BeIEREDEGBFRIRIZE-TBEITRREIH L TLED L) REERH I 1R LT
TR B Rhotz, RFTOBER., HRIFOFEETIHREORMMASEMT HRENRA b, &
ERREZEOLDIC, ZORMYOERREOER L MEIFEEZEILT ILERE L,
ORI ERRE 72D T, £ERRERH LHFO-DIC, YEAHYOEERE D LE
Lpolr, FPRULICZOFRHMMOBEBEIRE L, HEREIIZKRRHELFNERO L, #
BAMT— P T RAFUVEBEOCERE LA SN, AEICIEL P>, €T T,
TR — M LD ZREDERERART=, BEELARIFEFERFALTOET ) —ABRIE. Y.
N VEIRIETIEIRRIITH Y, PAREE - ARV o TV T BHRATHo Kk,

RY : FHPOERREIZOWTHET S L, —BREOAFRIEREEEDPBDOD TEETHH &
DVHIEA Uz REEERY) . - CEHEDBE CRIARLRISEGEEZBRBICEETHILICXY,
ZEEOEREARTEHIEICRH LIz, MAT, ZOBKERMYOEHEEIZOWVTHRH
LIEOTHEBROBEZH/LEVHEKR—VOEESH)

a

N HN I\F’
o ; &/‘\

(8) IEFRFI=RE

OBBXH : &, &k WA [FZ7ATFIAINVA—I—BITE 2 ARARBOER) ;
FAIRXEMEORLE] BIBRE ME, 5 115, CMCHAR 2008.
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TS RAF UEBBARAMBOBRE (2) : £OiEEo TR & EZH

WDNPZ 7 A TIWNFEHE B 2 56:
OBARIE - BRI, EMEE - JbEE - RAFFEL
KEAERIE FEEFEE Y — FATPATABREE 2 5
POE BLAK - b B < /NEFIEIE - B ERE - RARE
BIFRREEAERE: BB RE

Episastin Dimeric Contaminant (2) : Reliable and Decisive Toxicity Investigation

Our toxicity investigation on the dimeric Epinastin contaminant has revealed less toxic nature of the dimeric
structure than monomeric one, not only by the reliable and decisive toxicological experiments, but also
through the insights according to the in-Silico Program, originally developed by Fujitsu Kyusyu, Co. Ltd.

FF: Ytk (IBRSHEDNP 7 74 ¥ I ANVBETLE - BEREHEKBT/NEGRKERFER 26)
REERMFELZRETEIO =RV v 7 « A—H—ThHBN, FR23E3 A 11 BOREBRBEHFHIZ
Y., BEELEERHER SN,

HRTowADE—BREL LT, BR~EELRRELZEHB T #ROHNHSHICBHESRT
EBEVWLE, TR L O, —BEORKISEREOERHIC L > T, ZEEBTHMY (T2
WEBERTIHENHHZ L 2HR L, RIRESR)

PET LU THEERRET A LIZR > EROZBERITERA 2L o T, FBbIE7 et AHEORE
BADESRbOTHoT,

ZTIT, TOABEMHEI CHEETHAI L L Lz, BROEBMHRBROTEERR, 00k (KB BL
WM AT XD ADMEWORKS/Predictor(f > Y 2 #iEH L= AWEEOTRNIC X 28
FENZ OV THRHF LD T, FOREERNT S,
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WEAMDOTEIEN M : —BARERMOEYER) R 2, ZSORRDIFHEICL VR L,

BERRTIE. ZBELOLOTOBMERETINE INCERKEH o7z, BERETHDZ L,
F OYERICEARE L | BERERICBWTE ) v —ET U F X F UHEEBE L 132 ) BENEA
e, SHITRRGERGEOBERERL > TZBECERNBIMHTER 0D, Z¥FRF Y
HEE L DRAYTOEMZEITI ZEITRE LK, I, BIMEREMRERY Iz, &K
ZOHDTIRRL . FEROZEA L VT RF UEBEORERE RV,

BMERDER. ZEO_EBELELI T RAF UERBEOY AT, EIEEHONT, =
EFRFUEBIE L Y EWEEEEZR L,

EHIT (BR) BB R T L XD ADMEWORKS/Predictor (£ >V a2 ER LI-EMEKOF
M ZEAL, —EABMOBETFRA®To/, TORBRITEMZBBRTESIHOTHo7, =
DAY AFROFEMZONT, RRF—LXPTRETDZLIX, V=XV v 7 o RHFRIC
BiT3, KL aX FOHRIZESTH S L OofERES,

ZDX57%, MERALVY aBETFTHENL., AIEBRIIBWTEDLDTEETHY ., RELRHE
BREEETEH5HBM ML FORANLHLEETHDI LELTVS,

WaE . ULOBRNORBR, ZEERZRICSENDI T AFUEBE THo THREMIINT
SRRV E WS ERAFohi,

BifE: FAAKEKLEREHL VD —EOKGICREDN, BT bODINE ) Itk ol 5,
SEFRHMTHERTE, ThPLOEROELFHIED D Z LR TE B0, RICEFEH D DOEH
WIXBRHoTh b EERBLET, T, BEESHOERRFEBECXT 3BV ELOTER
L. BHOTHNLDSL D OERBRH o EZZLBOET, BAOBREL bWV X AHBEROE
He, TSN TELZIRVERTLE, ZOZEHO, EHFEANPLOVEFRLRITXRIZHL, =
DHEEBEY LT, HodT, LhLEIHLE LET B RETT,

BEXR : BB, K. A 74T IINA—I—RZBT3 o AERDOER] ;
FRAIRXEBMAEORE : BiBRE HEl %115, CMCHIAR ; 2008.
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Stereoselective Synthesis of Alkylidenemalonates and Related Doubly Activated Olefins

Shinichi Fujiwara,* Yousuke Yamaoka, Kiyosei Takasu, Ken-ichi Yamada
Graduate School of Pharmaceutical Sciences, Kyoto University
Yoshida, Sakyo-ku, Kyoto 606-8501, Japan
yamak@pharm.kyoto-u.ac.jp

Stereoselective syntheses of alkylidenemalonates and related doubly activated olefins were achieved via a
hydrostannylation—cross-coupling sequence. Thus, palladium-catalyzed hydrostannylation of 3-
phenylpropiolate regio- and stereoselectively provided (E)-a-stannylcinnamate, which was then converted
into benzylidenemalonates in high yield by the palladium-catalyzed cross-coupling reaction with
chloroformate. The reaction conditions were so mild that phenethylidenemalonate was prepared in good
yield without migration of the C=C bond. This method was applicable to alkynes having various functional
groups, such as ester, amide, and nitrile, affording the corresponding doubly activated olefins. The use of
radical conditions, instead of the palladium-catalysis, in the hydrostannylation step enabled preparation of
the other stereoisomer.

TAXVFroeuR—rDXSICBFREEE ZO/FOT VT UL, BAR~A T VREE,
HLLERZ=UfEE LTLELIEAVWONIFRAREREFTH D, BL—BREOLREREIR
Knoevenagel fi§&. THROLEMEAFLVDT LT E RADMMEEL BEATHSD, DL &ILE
BIRIEIZ, £RL O 2AEREEOBRNZNEEROZIKET I D, ZHo0OBEFRSIENELR
BBERETNANT OMBMELREREVSITAIZ LiITTERY, £2, B - BEMBEFEETT
MBS B, BRI ) —MEF B3 T7=2=AVTEMNTATE ROLSRTATE K2ERAWSZ
EIXTERY, BAIITAF VDO FurRF =2k 7uRXb v 7Y vy IZEIEZ BV,

BFRFNELZZOROT VT v % EIZ BREOICE BN EWG._EWG
BTE D LH LI (Scheme 1), HlXiE, 7A% _ 7 xee T
V& PABRIFET. bLARTVIAMEHETTE | — =
Fex&=rftdhniE. E-bLLIZ@ R 5%1W%ﬂfmﬁfwlm
vinylstannane 1 (Mtl = SnBu;) 233AREIRAIICHES R R

n 5, ﬁ‘l VT Stille 7 > va UV y‘%ﬁfi z éjf\ Fhn EWG = CO;R, CONR;, CN, etc. Mtl = Sn, B, Si, etc.
bRl &4 DBRMEIBRIZAE LN, Scheme 1. Synthetic Strategy for Doubly Activated Olefins
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Eo VARG E-la b 1.5 YBRO 7 ua XA YV TF V% 5 mol hOEEE/ T U AL 125
mol %D bV 7= /VRAT 4 VHFET bV 100 °C T ORI L& 2 5, 58%INRTH
BDORPYFowar—h 2ab BB 57 (Table 1, entry 1), LLARMNL, HAERDO 'H
NMR TEBFEOMERMER 2ba BBBAIE . BISPIZT VT BB EME(CT 5 Z EBTRR S
oo TZTRISEBES 80°C IKETEREZLIA, BE{LEDEREZIMBTEHI LN TER
(entry 2), ¥AHEIZ DME V2 LIRBRBLIURISEENM ELZ (entry 3), AWB/F VU A
JRiX Pdy(dba); 7 1 RV ARIMEDN BB T, 2ab % 83%INKTH S Z LIZRII LT (entry 4),

EBEFGEZRAVWT, EHEOBRAGHEZRA-
(Scheme 2) , BEEE/NT U Al (2 mol %)
EFAWVWDE Frx & =V {LIXBREFRINR (50-
83%) THMID =L R X{LE&Y E1 25X,
M 7R Ay 7V 7iE, TIF (2ca) , =

FUv (2da) . EFRRREEFR (2fa) . BT
BERFER (2ga) . TAF/VE (2ea, 2ha) 72
E. R4 REREZF T EHICEATRETHY,
ERGAEFCEBVWEREZFOvaRx—|
(2aj: Men = menthyl, 2ak: ¢Men = 8-phenylmenth-
y) bARTEETH o7, Knoevenagel #E Tk
EREET. D OEFAHMANEEL LT
72X FVFr~uRx—1 (2ha) bEMELEL
HRO T ERMBRLSERTE HRUTHFETN
ETHD,

BEWT, 3a 2T P HNVESTE FrRZ =
LLTBLNEE= AR (LAY Z-1a #HWT
JuRAoFY T EiTo7- (Scheme 3) , it
FROLEOIMERED =D, WihDs oo X
TRATNVORIGTORIGT DIUBRMEE E-1a ©
RIG & R TRIGDOREGE L NROETHABESh
Teb DD, #FF LT E R 2ba, 2ja, 2ka &
ENENEROICERTH LN TE T,

UEDX 34T aF— L XF VRN
FOERIEDOE FuxZ =k raxhy7Y
VIRISERWS, TAFYTFrenXx—bBE
U OBREDMB R CILEEIR RS Rk % B
FE L, ARIGIETHETCRMNREETET TS
B, BVWERBEFEELZFORPRETH D,

Table 1. Optimization of the Reaction Conditions.
5 mol % Pd

MeO,C.__SnBu, 12.5 mol % PhsP  MeO,C__CO,+Bu
I +CICO,#Bu ]/
Ph' 1.5 equiv Ph
E1a 2ab
entry Pd source solvent  temp time yield
Q) L)) (%)
1 Pd(OAc); toluene 100 24 58°
2 Pd(OAc), toluene 80 24 48
3 Pd(OAc), DME 80 15 75

4 Pdy(dba);CHCl; DME 80 4 83

“ A trace amount (<1%) of stereoisomer 2ba was detected.

BuzSnH CICOQZ;C
P -CHCI,
Fwa Pdéﬁ:,‘f)z EWG.__SnBu, "2“‘2‘,‘,’;;. 3 EWG.__CO,R?
I — I — T
THF . OME At
R'  0°C,30min 80°C, 4-24 h
a 50-83% E1 2
Mezuocj/cozi.au NC._CO#Bu  Me0,C._CO.+Bu
l T T
Phi Ph hexyl
2ca 2da 2ea

74% 89% 79%

MeO,C._CO,#Bu CO#Bu  MeO,C._CO,+Bu

MeO,C.
Kfr
MeO

2ga
76%

o,

980%
MBOQC COZBI'I

T

Ph

Meo;cj/
I

2al 23]
61%

CO;Men

Ph

2ha
68%

MBOQC
i
Ph

2ak
75%

COzpMen

Scheme 2, Scope of the Reaction with (E)-Vinylstannane.

CICO,R
H P -CH
I];OZMG BuaSt  BugSn__COMe dz“";‘;‘,’;,f Ch ewa.__come
1 T
THF j/ DME
Ph 1t, 30 min Ph 80°C,24h P
3 69% Z1a 2
i-Buozcj,cone CO,Men.__COMe  COx¢Men_ __CO,Me
| T s
Ph Ph Ph
2ba 2ja 2ka
48% 51% 45%

Scheme 3. Scope of the Reaction with (Z)-Vinylstannane.
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Clean Deprotection of Methoxyphenylmethyl Type Ethers via Iron-Catalyzed
Self-Assembling Mechanism

Yoshinari Sawama, Masahiro Masuda*, Ryota Goto, Saori Nagata, Yasunari Monguchi
and Hironao Sajiki
- Gifu Pharmaceutical University.
1-25-4 Daigaku-nishi, Gifu 501-1196, Japan

Methoxyphenylmethyl (MPM) ether derivatives are widely utilized as protected alcohols and their
deprotection is usually carried out by the use of oxidants (e.g., DDQ, CAN) or the combination of Lewis acid
and nucleophile resulting various sludges. We discovered that FeCl; could effectively and catalytically
facilitate the deprotection of MPM ether derivatives in CH,Cl, at room temperature via the self-assembling
condensation of MPM moiety to provide corresponding free alcohols. Noteworthy, analytically pure free
alcohols could be obtained without the purification of the silicagel-column chromatography by use of
2*DMPM (2,4-dimethoxyphenylmethyl) ethers due to generation of less soluble resorcinarene derivative as
the detritus of the >*DMPM protective group.

R - BRBRNIIEMMCA D EDIRBLEART I EDICEETH Y, SRR REBEOBRREMN
EENTW3, A MFVYT7 2=V A FAVMPMEIIKBECRBE L LTRAShE N, FOBE
BHELLTIE, MBEY JATUVE=UACAN)R 23-V7uns56-Vv7 ) p-RyyS %) v
(DODQ)2 EZFEAT 5 —BFBILRIER. VA AL REFEMATDEERERMON TN S,
LALZhEDORIETIE, YREULOREOTNMBLETHD L & Hic, REICHKTIERAEN
BIET D1 DRICEDBREBRIENBVLETH S, RARL X, XUV AFN—TLVFEEED R b
XUEEBIBEE L LT FeCl AR 2 B RREEMIE 2 RESL L TV 5 (Scheme 1), ' DRIE TiXE—
BARUDNTNIA—=MCHKTBAFAT—TFNAEEEL LIRS, FERLICEFEERA MY
VE RREEEATIHIE THREL RIGHETT S, ZOMREHEM & ITIR X T, FeCl; fillt
FET. BYRREREZAAEDENE, MPM A FLxz—FAFHEEKND MPM X% KET S
TEMTEDHDLEEX, —BBRRBEETDHD  schemet

‘MPM,"MPM T—FWiZHNX, Bn =—F L2 EE L R® R!R? FeX, (10 moi%) R RlR?
TMSNu (1.5 equiv)

LU CTRISHE % el L7 %5 R (Table 1), ‘MPM,"MPM — M o Nu

—TNVDOREFEBIIREELZLELE T, 5 mol%dD X: Cl, Br

Nu: Ny, allyl, CN, Ph —=4
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FeCl; ZAEMICHER T2 DA TEITT S Z L AH
bheio 7:(entrieé 1 and 2), ERISHTEELR
VWBEITITTEME LRI & LT TMSCl %At REmnd
5 LINEREFEIN, (entry 3) —F. Bht—F
N DBRFITITEN TR YRED FeCl; & TMSC1 2
AR DR DUNENRD o fz(entry 4), BiEITRE 2 725

1 25T 2 T Va3 —VED ‘MPM REBE DB
RBICBEATE D, £, SMEDOEZAATSZ
& T, RA—5FRICHFET S Bn =—T V28§53
F22< . ‘MPM =—F VD H % B EREBIRE I PR
THILRALTH S, S HIZ, FeCl; & TMSCI 23
HEDLES (F11%E) Z & T'MPM=—F /L ¢ Bn
T—FNRGORREE —HITETEEHENT
& % (Scheme 2),

FlEkeE, 4 7 MPM < Bn 1REE DOSRARELAOB
RERISERBPLIER, 24-PA MFY 72202
FN *'DMPM) =—F A EHEE L LB ITITBER
HDLEBBTHT 270, KIEKTH, 518 - #iH
TRIDHT, ThbbY YISV rIuw T
T7A4—HIX5RBMUARLTCENLE T DTV a—
NVWBIFEHMBRICBOIRZZEXHALM LR
(Scheme 3), ZDORETix, ¥ T EEBRRFHEKAR
FoEELEN, b5 1| DFOEBEOEERMLD
Friedel-Crafts RISIZ LV T a— &P 7 =V R
FUHEEDPBERT S BEUORKIEHBYESh D

Table 1
Conditions

OPG — OH
% dry CH,Cly, 1t 5
Entry PG Conditions Yield (Time)
1 ‘MPM FeCl, (5 moi%) 65% (1 h)
2 2vPMm FeCly (5 moi%) 81% (6 h)?
3 2MPM FeCly (5 moi%) + TMSCI (5 mol%) 92% (3 h)
4 Bn FeCly (1.1 equiv) + TMSCI (1.1 equiv) 98% (3 h)
a) 13% of SM was recovered.
Schemo 2 FeCl; (5 moi%
s (S mol%) B0, OH
dry CHzClz. t,2h 10
Bno\@,O“MPM — 05%
o Sl
(1e) HO\(, OH
dry CHZC|2. t.2h 10
81%
Scheme 3
,02‘40MPM FeCI;, (5 moi%) - OH + less soluble
R dry CH,Cl, 1t precipitate
silicagel column chromatography free
Products ;

OH \(_,)/L
;o 7 OH

>89% (5 min)  >99% (15 min)

o

80% (5 min)®

o™
92% (5 min)
Bno\( ),OH

10
>99% (5 min)

a) Purified by stilicagel column chromatography.

LT, ThAa—ARIERER L, BHEIT Friedel-Crafts RAER S FRNEBR T L THY v I R
TUr—VE 2 YDMPM = —F DbV AV YT L—) 3855 (Scheme 4),

b, R\TEER FeCl; 2Rl & U ERERING MPM Blo—F L ORBRBELELZBARE L,
Z DRI MPM $0 B CEFHEEE CHEIT T 5720 M8 L ORBEBORME BHEL LRV,

¥7-. ¥DMPM =—F A2 EE LT
Scheme 4

BLET, VIVAFNVIT LI ue

P74 LAY ELEL L roc, "
BT RMEENICHERRGIER RO
EREETE L, BREBERISIEZAY v oMo,
FAT L—VEDHEROERESE L (SM)

TORAbHFEND,

{OMe),
(OMe),
(sm) @ OR
— m
RSH @ —
FeCl, 1 2 (OMe),

(MeO),

1) Y. Sawama, R. Goto, S. Nagata, Y. Shishido, Y. Monguchi, H. Sajiki, Chem. Eur. J. 2014, 20, 2631.
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A method for the Preparation of Symmetrically Branched Oligoglycerols
and its Application to the Synthesis of the Derivatives for Medicinal Use

Hisao Nemoto*, Shin-ichiro Kasahara, Tomohiro Itou
Department of Pharmaceutical Chemistry, Institute of Health Biosciences, The University of Tokushima
178-1, Sho-machi, Tokushima, Tokushima, 770-8505, Japan
nem@tokushima-u.ac.jp

Chemistry of symmetrically branched oligoglycerols (BGL) such as trimer (BGL003) or heptamer (BGL007)
is described. A practical method for the preparation of BGL003 with two acetonide protecting groups (>500
g) was developed on a large scale from glycerol with reasonably-priced reagents. By covalent bond
formation of BGL and poorly water-soluble molecules for medicinal use, new water-soluble derivatives were
synthesized. Increase of water-solubility, permeability via alimentary canal, thermal stability, duration time
in blood, or uptake ratio into cancer cells were observed in several cases. .

BECFEERMLEDS 0 %ULBRRIET > 7 OKEME (1L ALKZETRZW) ZHELTNWS,
ZFELVEABE, HEEFRNBE2ETIE- L, BEARABRAKTRLICRY, BEDQOL %
BETERTEE, EERORGTHEBERIERROFE, BEHAlIL LTZ /) —ARoL <M
REDESABREAVTAECERBEBNTE R, ZLOBE. KBEMEZALT 3 -OELEE
BERCAAVEREZEALLBHEEBRN I TELER, EXLOESESE 2 K& ELEETL
E535—RAbZ4HY, BVIRAEOHEIELRRFEIXIZLAERNST,

BGLiX apex fif (1DX) TERS (&) Lo2<BRY. MHMEOLDICHEEENE—D
SFEERY ., ERMBEEoT—EATL LaRL, £< (429H5Wik820) DABEELHEAL
THEAKBEREELMEICARTE S, TEEERDF 37V V24 ) I=—{bLIHET
HY, EEARBCRET I LEILNIBGLOYNBEDLDDFMDIES bRIFEHLTH S,
REREENTER L THTRICEY, BGLIZIAFES Lok, SRIXZDOKRBAREDOHE S 1
EREBGLEXRERHSLLEEER (B OFZBNTI, WL 20D WT, KEED
Mz, HIEERN - BEEY - LPREE - BRRBIARR Y OREREREE, Zhb
XENBBOELLIRZ 5 Z L BSHK., FROEHEELS TP, BT ABERLT 2R EHES
BGLOBENRELEIOLN S,
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Process Development for Scalable Synthesis of a Chiral a-Arylpropionic Acid

Takafumi Yamagami*, Hajime Hiramatsu, Ryo Kobayashi, Yasunori Moritani
Process Development Laboratories, CMC Division, Mitsubishi Tanabe Pharma Corporation
3-16-89, Kashima, Yodogawa-ku, Osaka, 532-8505, Japan
yamagami.takafumi@mk.mt-pharma.co.jp

Process development for scalable synthesis of a nonracemic a-arylpropionic acid (R)-1 via desymmetrization
with (R)-pantolactone derivatives of a ketene generated in situ from the corresponding acyl chloride is
highlighted. Our proactive approach using analytical techniques allowed to understand chemical information
on this synthetic method and improve the efficiency of the optimization and scale-up to 20 kg; in particular,
(i) in-situ monitoring of a ketene intermediate by React IR, (ii) estimation of the structure of impurities by
LC-MS, (iii) evaluation of the thermal safety of the reaction mixtures containing peroxides by super CRC
and C80. Furthermore, our detailed investigations on the mechanism of disastereoselective esterification for

overcoming the drawback of the manufacturing methods have succeeded in offering more robust procedure.

HEFER -7V — AT oAV BRLEEOFTEAIERLKEOERICBVWTEER TR EHEE
THIHDEERLEWDO—2OTHY, TOYHRAREHMIEOHREIL, HADORETCEERMSLE
BT ETRMERY. 1989 4F, Larsen bD N —FIC X o THBRESHER-1SV M52 hrick
BT VDIERBMEERA L AFEMEDOE VIRV BOARKIILEEERAGENEL !, EX
RMOBRBICLRAINA TV 2 B TRANEOBARKECL IICER L, BREM LSO
KPBETHo=R)-1 DAERICH L, FAREZFATIHEEZRHLTWS (Scheme 1) °.

O [0} O (R)-Pantolactone
(COCH)z (1.2 equiv) MeoNEL (1.3 equiv)
DMF (3 mol %) (3.3 equiv) 1 CH,Cl (6 viw)
OH—(————————— > L —————> — s
CH_Cl; (20 viw) ~15°C,05h 0 ~78°C,05h
As 25°C, 2h As 0 As —--60°C,2h
2 Rac-4 2 Rac-2 N —+-20°C,17h
oo oo 00  Ketena} _ o5ec.2n
o (o]
4 molL. aq. LIOH (1.2 equiv) 6 molll aq. HCI  -BuOAc (6 viw)
o O 30% ag. H;0, (2.7 equiv) (1.1 equiv) n-Heptane (0.6 viw) OH
A O MeOH (20 viw), 0 °C; Acidificati Crystallization [\
57 ° then, 10% ag. Na;SOs (18 viw) cadon s - Y
do (RR3 go (RH
82% de 68% yield, 99.3% ee

Scheme 1. Initial Conditions for Synthesis of (R)-1
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LA L, FIISHICBWTIE, —BILRFBORIEZ I BILAXV V LVOER, BEGRIEDCRE N
BERLAKFOER, BEAFOBWEILAF L OFER, BEEDS X, BIEKBEBOMLEM, &
DBERH BT THRL, RIGHREICOLBEZE L W, REBESEGFOFRBEERH S D2
TIXEMNCEF 2R 728, SHEE, ERE OIEER ks o6 F ERE-CARKIR 2 5 o B8 X R ##
Thot-. BERLEZERY # 5 1EZIZ DV TIHE, super CRC <° C80 DEAGHTHEARC X B MR F1M
REMRL, TEREESGERELRE (Figure 1). £72, 77 PRHEZEEMER TE 5 0MWEN
ol Z LIC L ARFOIEHREIT OV T, React IR DIFAIC X A&KEL &R A7 (Figure 2).
TTURICIIMNEBERU EOT I OEMEZOFEIMBE S LTIE—10CAERBEITHDH Z &,
e TATFT NVDOEBRAZAERICE, BEETICBITDAR)-3V M7 7 b BROFETAMATH
L ENRbhot.

0.040

Ketene (R,R)-3
Ay -1 -1
\‘ Q 2102cm 1753cm

N

c80

A
]
1
1

- - -

,,,,,

-0.018

2
o
3
[n)
=
5
®R
£
=
=

’

(R,R)-3

In MeOH super CRC - J 1713

Z154 ywavenumber (cm=-12

Figure 1. Procedure of Hydrolysis Figure 2. In-Situ Monitoring by React IR

—7, WALF A=)V HEOEEYE O A E O 7= 2B L= 7 7 L RBET O BEREX, Blo
BIRISICER DY A7 0HLBETHHZ b ol. b, BERETREEAICKE R
L, RIMRHZFIZL o TRIEIEF A =N L HEFT SBREDEDORER VR RY, 77 P
LTT7 IUBBRERoTEHBEIIBWTIE, TORIKEHAMELIND Z ERbhrolz. £ T,
MEDEIEITINTIE, HPLC KT L W EEWE OB REZEEE L, 7 ORNEL2HRET
SEEZBML, SEETOV R ZEEELE * Mx TREEORTT, 77 o EREORIER
B DI & BIRIR SO EEEZE BIIC, =AT W LORIGHEBZEMICGREL °, ThboiEs
RIRTE 5 LV ERNRIELETHZ LITRII L.

<References>

1) Larsen, R. D.; Corley, E. G; Davis, P. Reider, P. J.; Grabowski, E. J. J. J. Am. Chem. Soc. 1989, 111, 7650.
2) Chen, C.; Dagneau, P.; Grabowski, E. J. J.; Oballa, R.; O’Shea, P.; Prasit, P.; Robichaud, J. Tillyer, R.;
Wang, X. J. Org. Chem. 2003, 68, 2633.

3) Sugawara, T.; Toshikawa, S. PCT Int. Appl. WO/2009/139438 A1 20091119, 2009.

4) Yamagami, T.; Moriyama, N.; Kyuhara, M.; Moroda, A.; Uemura, T.; Matsumae, H.; Moritani, Y.; Inoue, I.
Org. Process Res. Dev. 2014, 18, 437.

5) Yamagami, T.; Hatsuda, M.; Utsugi, M.; Kobayashi, R.; Moritani, Y. Eur: J. Org. Chem. 2013, 33, 7467.

— 241 —



2P-40

G2 AW 7T L O BEBIRN RS FRIA 7 Y — RS OB

RRKFRERRERFER
OFBERTE - HABEF - &R

Copper-Catalyzed Regio- and Stereoselective Intermolecular Three-Component Oxyarylation
of Allenes

Taisuke Itoh*, Yohei Shimizu, Motomu Kanai
Graduate School of Pharmaceutical Sciences, The University of Tokyo
7-3-1, Hongo, Bunkyo-ku, Tokyo, 113-0033, Japan
2622083077 @mail.ecc.u-tokyo.ac.jp

A copper(Il)-catalyzed intermolecular three-component oxyarylation of allenes using arylboronic acids as a
carbon source and TEMPO as an oxygen source is described. The reaction proceeded under mild conditions
with high regio- and stereoselectivity and functional group tolerance. A plausible reaction mechanism is
proposed, involving carbocupration of allenes, homolysis of the intervening allylcopper(Il), and a radical
TEMPO trap.

2 —J O 3 2 — . D H 3,30 — D -
BHBATIRIEE Ot o m Ry P L gt
a VRIS, RFE-RFES L RFE-BEES LRI

R? R? {0
BRLAFOBMS LBRILEY— ST o L, ., R S
R R ) 'R! R3
BERERSTHD, SHBERDDST AT L RT © X
AEVEERETHIRSCHLT, 7Ly 0aFHy O M Sebslituted alylc

NWRAXV V2R —V a VEIGIE, MO FETIIERABERELRSBRT ULV T L a—VIE&EDOHE
BEHOREGMELRY | BELBREFOERLHRCZDEHILAYR EOARICERRFERLERY
BBFigl) LHLEEL, ZhETHREESNTWARS Y AMEEZRAVWET LY OSFRIAX
T V= VALRISTiE, ALESEBIRME & SLIERBIRMIIFE EB b TW iR, b L IIRENRERIC
BOWTELNTWEIDOHRTHY, £7-80~90 L\ ) HBMNEWRIGEESZMNEL LTWEL 4
ER < IS EAVD Z LT, T LU OAE - SIEBIROLSFRAR L7 Y —VILREEEER
WO RBRREHFTERLEOTHRETS L

B4 OMEZETIIFAMBERNEZT L ~DORFRAFTHL LTI FFa—FL—va v
KLV TINGEEREL, ZRABINVR=NVEEHORREMNTRET VVLICERTRRTHI L %
BELTVWS 5, ZORSIKBWTT YMEDMEBRIEIIZETHY, RIGEELZERUT LR
MTHolc, ZOFRPORLIIT VNADRPREREEZT VY OSFRAF LT Y —MERIGIZ
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ICATENIE, EROBEBRELTHRRTESD mzmmw*
THAVDEERR, ThDD, TLY~ORT J% e J\Q N J’*ch’g 3
BAAREa—FL—va iRk 9 RELETY R R R
N & BRREBLA & AERMICRISERH Z LT, Mmmm
BRREGT AR MEFEBROBRT VO FEIAR TV — MUK DOER % B8 L7 (Fig 2).
Tz Aa VBRERRRE LTESFEK TR O, BEERMLELZA, i L
TI VL8R, BEEE LTDMF 2 BAVWEEHAI T LYy ORFRIAF U7 Y — VLRGN EER T CE
TT52Z L RHLE, LALIOKKBICBITZ2EERBITIEHOT Y AVT NI —L TR =)
YTHY., BRI v TOMEBEBREIIE, o, £ T/ U~DOBFBLEZML 57014
DEBEFBRLAZRF LizL Z A, TEMPO & MnO, ZMAAHLETHAVWEEAICH VIR, (E -
MEBRETEROT Y AT AL a—VEREBREBDOND Z L Byholz, BERBRKRH_EDEDIT
i OB ERFILIEE ZA, ZMliDE MY 75— ML BuBox BERfF2 A E LTHWS Z &
TCRB/BEOEHNYNRBLND Z LRy Fled AR L D7 Vool « SIESBIRRY A% 7 Y — M ERIR
2 1ce BRHOEH—BHEILEL , fx O R? e Cu(OT, (10 mol %) R: OT:? ’
TLoy.TV—nrRae BICBWTERT. R,A\/R, . @ t-BuBox (10 mol %L R

RS, AL - ST T BEID T o woyaam (]
AT Na—VEREEEXTEFigDe £R  Ria anl, pyridyl, alkoxy, DMF, et RS
LT Y AT A a—VEREIER LB S alkeny] up t9 52071 rogloseloctiviy
BOLBIZL > THRETTIALT V= Fig 4. & & h 5 RIGHIE upt°>2°1(s)
— VBN TH Y . mCPBA I & 508 B(OH), R,& R
L& o THINETT ) U ~OERRTRTH N »
o7, '\R‘/ . \R4
transmetalation R3

AR RRSHMIRT b 17> 1, RSO — o
BRISRMGE L 7 U — AR e VBRO F T VR Cur Y
AZNMERREVELCET J—NV@RAD, 7L~ Mno ? %
DANKRF2—FL—a kBT YN cun!
DERTHBRZLENRTI DIV vy 7 ERIC %fbocupmbon
LY RBE R, Sk L TRIEOE Bk RO
X7 VABADTEY T4 v 7 REBIC L Y & fomelyse
LT INTGPHNVBTEMPOIZE 2T hTy R? OTEMP

TENIEETHAIZLBRRENLTWS Z R3 (U TEMPQ RS

(Fig 4) EE—RME L RIBBICT OV T O

BRRF - TRRTHITETH S,

(1) (a) Savic, V. et al. Synthesis 2012, 399. (b) Savic, V. et al. Tetrahedron Lett. 2010, 51, 4066. (c) Ll, B. et
al. J. Org. Chem. 2014, 79, 1481. (2) Itoh, T.; Shimizu, Y.; Kanai, M. Org. Lert. 2014, 16, 2736. (3) (a)
Kawai, J.; Chikkade, P. K.; Shimizu, Y.; Kanai, M. Angew. Chem. Int. Ed. 2013, 52, 7177. (b) Chikkade, P.

K.; Shimizu, Y.; Kanai, M. Chem. Sci. 2014, 5, 1585.
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Synthetic Study of Spirchostatin A Utilizing a Flow Reactor

Masahito Yoshida, Hiroyuki Otaka*, Takayuki Doi
Graduate School of Pharmaceutical Sciences, Tohoku University
6-3 Aza-Aoba, Aramaki, Aoba-ku, Sendai 980-8578 (Japan)
doi_taka@mail.pharm.tohoku.ac.jp

Flow synthesis of B-hydroxy acid derivative 2, which is involved in spiruchostatin A (1), has been
demonstrated. Utilizing a flow reactor, partial reduction of o,B—unsaturated ester 4 was smoothly performed
within 1 s to provide the corresponding enal § in high yield. It should be noted that fast flow rate and rapid
termination with EtOH under cryogenic conditions are crucial for achieving high conversion of the substrate
and high selectivity of the reaction. This is the first example of partial reduction of o, f—unsaturated ester to
enal using DIBAL-H in both batch system and flow system. Details of the flow reactor system, the reaction

conditions and application to the other steps will be presented.

BRFRICBNTREERIIRIDTZENTET, DOZLORHEFNPLELSND, BL
RBERZ BELT 5 Z & THREOEE(LRED 5 L& X, EHREBEIC L > TERASEH BT
ERA7u—BRICEHFBEL, e XM UBTEFUVELBREAEESEZRITRRT 7 VRTIFF
spiruchostatin A (1)V D7 v —& A EHE LT, 11X, 220 D-TI VB, ZEBEAREZETIRY
FUBEE, BXUE FaXxy LR U2 hoBREINTWVS ?, RelTET 2 IOV TEME
BNRTRER 7 u—AREPZEY T2 2B, ETRIZOVWTZ7e—aRERELEZ(E 1),

0 N\ __
........ @ @ @
; . peeeeeen® LS H {JOH
o  iNHSTR ! ¢ rnomaL | ) FHTN F— B | g e H
HJv E—;-: aOJ\"\anE —* ' H | STrt .2-; ------------- HO)'\/I)STn EEEEE s 0s~
(A HWES | } AMN0: AR N S =0
3 4 5 EFREUh AR 2 o

AELARSFUA ()
a) HWE = Homer-Wadsworth-Emmons reaction

(8 1) RELARS FU A ORFEOERZE

HUDIZRL T, 2 TRZ2ETATEMC AT N AN T —I S ~OEBRIZONT T a—F K
PR LE, BEOARETIE, KBS A Y TFALTAI=U L (LT, DIBAL-H) 2HW\T4
E—ETNa—NA~NBRLERICTATE FANBET3Z L TCEHHOZTFT—A 5 2/ THS(E 1),
ZZC, FERMT AT AL F— A NEEER TENIIHEATH 543, DIBAL-H Z AV V=R
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M RATNANDL = F—A~DOHSBETILERBETSET T OE LI b TWS, &
NETICH/MERATAND T T —A~DWGFETIZONT I =) 7 7 ¥ —2FER LI-AREN
BEINTHAH I | EEEECLVBYBTOREIE LOFREAMZAFALZER L LK
BHIRIZITR, B4 IZT7 2 —BROBEERTENT I E CREMT AT LOBSBTLHETX S
EEX, ET 6 EAVTHIBTORBEREERM L, TORBR, BEEMOBENRT VL R
EMELE LEEBEZAVWAZENEETH Y, DIBAL-H OEE., RIGEE, FE. RUWERR
(RT) BERALROBIREICKESHEBLREX B EBOhoT= (£ 2) . THbH, —78 COLE
TIXBRBITSET LR, JISEE®2—97 C L, RIEZEILEEER 2 L CEBRMICF—
WIBRR/ONDZ LHGho7- (Entriesland2) , o, HBEZ LIF23Z Lick v #HRDRIIHE
L. EHICDIBAL-H DREZBR T5Z L TRIGHTEET D LBlbhy ., b 1 DOEHER
FCESERNICEL =T — AR ELND Z & 2R H L7 (Entries 3 and 4) , ZFHEEZFNB Z L T,
PERD Ny FRITH AR, BRI SERH TR T — V28R TE B ¢ 2 RVWH L (Entry
5) .

YmUmin ! RRA®(2°C),

o ! __ RT(Ws) __ 1 o
Eeo)l\/\/\mn V I ]‘ ' uJth
6 (0.1M) Y mUmin ! 2 mUmin . 7
DIBAL (X M) — | BOH —— :
a)
Entry DIBALXM)  REREET) ﬁmm) RT(Ws) (Eﬁﬁ&;d)
1 0.2 -78 [ 9 94 (60 : 40)
2 0.2 -97 6 9 47(94:6)
3 0.2 -97 18 1 89(93:7)
[ a 0.3 97 18 1 >85(983:7) |
& (Bateh) 1.0 {oq.) 97 - 800 84 (69 : 31)

a) Determinad by 'H NMR spectroscoplc analysis of the crude products.

(% 2) 7 0—ERIS & S0, p-FEATR TIOBNRITREORR

RHUE&G2BICREMTRT V4 DESBTERN L i EwER )
LIh, BIETHMOIF—15%E5 T LICRBLE (& “kb )HIJ
3. Entry 1) . —F. ROy FRTILBFRBETHETT S Substrare 4 Product 6
TLILXBINBOET (Entry2) . THa—LVOBERIEDIR  wy e Yield (%
BRENZ 2O H (Entry3) . AERIIBVWTT7r—YT 72 1 70— (DIBALH) 82
Z— AW BERENTHDZ EBbh o7, Entry 1 @ ; ::;:ﬂ:;:ﬁfg:w“"’ ::(s"b %)
REEZRANAS GBI 12g D F—AERICTKIDLTEY . 5 isotated yiaa,
ERENFRAROFLRFEL LTHATE2 2By @Y b TENIATIMOBGER
yipY Nl U el

ERERTIIKIGERECRIGEBROMM, BLUZOMOEREIEE 7 v —&RICEH LI RIC
DVWTHRET D,
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Development of practical synthesis of optically active 1-(2,6-dichloro-3-fluorophenyl)ethanol

Takeaki Katayama, Noriyoshi Arai’, Nanba Takanori®, Kunihiko Murata®, Kunihiko Tsutsumi®,
Takeshi Ohkuma®
“Central Research Laboratory, Technology & Development Division, KANTO CHEMICAL Co., Inc.
7-1, Inari 1-chome, Soka-city, Saitama, 340-0003, Japan
*Division of Chemical Process Engineering and Frontier Chemistry Center, Faculty of Engineering,
Hokkaido University, Kital3 Nishi8, Kita-ku, Sapporo, Hokkaido, 060-8628, Japan
katayama-takeaki@gms.kanto.co.jp

(S5)-1-(2,6-Dichloro-3-fluorophenyl) ethanol is known as a key building block of XALKOLI®(crizotinib)
which is the anticancer drug developed by Pfizer incorporated. This optically active alcohol has been
prepared by optical resolution using a pig liver esterase or asymmetric reduction catalyzed by an engineered
ketoreductase, while effective chemical methods are rate to our knowledge. We found that asymmetric
hydrogenation of 2',6-dichloro-3'-fluoroacetophenone catalyzed by the XylSKEWPHOS/PICA-Ru(Il) complex
(XyISKEWPHOS = 2,4-bis(di-3,5-xylylphosphino)pentane, PICA = a-picolylamine) in a basic 2-propanol
afforded 1-(2,6-dichloro-3-fluorophenyl)ethanol in high enantiomeric excess (ee). Furthermore, the
enantioselectivity was increased by introducing substituents into the PICA ligand. The desired alcohol in
98.5% ee was obtained by the hydrogenation with the XylISKEWPHOS/3,5-Me,PICA-Ru(ll) catalyst.

XALKOLI®(Crizotinib)id 7 7 4 ¥ —23B8% L7z ALK R Y v 3 lEx+—¥) BMaBETFE
DO LIRRRERELT - BROFE/NIKEERETHY, (9-1-2,6-¥7nn-3-7rFn7z=,)
T/ —NVERFELTERLTWS Y, ZOREFERET VI — o HaN< Ng
WIIERTZFTRT 7—BIZ X BRZELE P H BV IHRESF b F\CCLOI)\f\ __CNH
LE Y S—BIRE BT b DRE N Lo TRRENTED . 3 o <"
REOBREEHNERBIZIZLALHORA TV AR o7, KESIT Crizotinib
2:(7 X7 AFN)EY U (PICA) ZEALF I > RuCla(tolbinap)(pica) SN EEEET. #kD
M CRERE CH o FEIRTAINER L OBEBEVES INRVEEICET 57 P BB 2%

RENZAFILL, BOREMETTAI—AEEIZZ L5 BELTWS Y, Z0HMEH» 5. PICA
BEMFZLORuBBENTE 72/ 0D 26 MICBRESL b OMEBEEDOKE 247 bV EDASE
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LBV THENRAEERE2RTEELE, TIT, 2/6-Y27un-3-grtar7e b7z
DAFXRFBILRIGIZ BT B0 E L RE L= (Scheme 1), FDFER. H¥EHSL DPEN 2
DAIPEN %ZENLFIZH 2 Ru S5 TIIRE W AETEMEZ R & Rd o 728, PICA BENF% b2 Ru
SEERTIIE VIR TRFBILHBET L7, 2 TH XylSKEWPHOS 844% AW B4 BV RIGE
Lz F U FABRENELNE,

bz, bhvbhid—F rF4H8REOR ELE B L LT PICA B FOESZITV., YD
RECBEREZEATHIZ LT FARRESMET S Z & 2 R H L7 (Scheme 2), ¥£7-.
HRRABRICBERE T LT, REMELETIES Z L BEVEBIERTO)-1-(2,6-F
sun-3-7yFuazz= Ny ) —ABELNDZ LRbhol, SLA— 7 L—T#AVER
T—NT v TR T, 2-7asX ) —VEET RuBr:l(S,9)-xylskewphosl(3,5-Mezpica) g & fihiit 77
ETF. KF 10 REMESRMST, 2,6-Y7un-3-7riua7E 7z VIZEERBICKFE LS,
98.1% ee D(9-1-(2,6-¥7 mr-3-TArF R 7z =)= F ) —/L % IR 98 % THEET 3 = LITRT)
L 7z(Scheme 3),

Scheme 1

c o Cl OH . @ e o oM
F t JL Ru cat Fﬁ( f:dl\ . W RuBe (S, 8) xytskewphos](emine lgand) .
* “: oo o $+8u0K, 2-propanol
2-Propanol, +-BuCK 1.0 KPa
cl 1.0 MPa 40°C,20h cl moo:m“ «wec,20n
SIC = 1,800 o
* [¢-BuOK] = 20 mM
(ketone)g=1.0M
[+BuOK] = 20 mM N~ ring
Entry Rucat yield (%) ee (%) config. J (r U\""’ (rj:\""'
1 RuBr,{{S,S)-xylskswphes]((S,S)-dpen] 28 28.7 R 4-MePICAR = Ms) : 100%, 96.1% e 34-Me3PICA
2 RuBrf(RR)xylskewphos](S,S}dpen] 18 70 R prrsiacr- ol Wk ! ‘mu'::s* o mns. 1% 00 1m. % oo 100%, $7.2% oo
3 RuCL[(S}binapi[(S,S)-dpen] 21 153 R
4 RuClL{{S}xyibinap]{(S}-dalpen] ® 190 s /Q;JV\‘ HHy /(I‘"”z w e
§  RuBry(S,S)-xylskewphos){plca) 100 94.0 s
8 RuBr;[(S,S)<tolskewphos](pica) 100 30.7 s 35-ELPICA :
7 RuBr,{(S,S)-skewphos](pica) 100 86.0 s ums. m - 100%, 97.0% oo ums. m - wos. wmx 3 ow.. u.uoo
8 RuCl,[{R)tolbinap]{pica) 89 34 R X,
9  RUBM{RR}xylskewphos]itolplcas) 100 53 R : Wl ( J/\un, Y\m.
10 RuBr,{(S,S)-xylskswphos][{S)-aep] 100 939 s
AMPM :
11 RuBr;{(R,R)-xylskewphos][{S)-aep] 100 85.7 R 100%, m* & 10\1\‘. "“ - 100%. m - N e
AEP: 1-{2-pyridyljethylamine
Scheme 3
cl o Cl OH Cl OH
F. " RuBn{(S,S)-xylskewphos](3,5-Ma,pica) dinﬂhuon
vt 2.propancl, t8uOK 126 G2 mmHg
1.0 MPa 40°c,21h !
280.6 g (200 mL, 1.38 mol) >39% conv. :; ;’6'! (1:; :;inld
= 88.; 30 il
[slzgﬁonl‘;;ofoz_o " 8.2% o0 >98% purity, 88.1% eo
{t-BuCK] = 40mM

1) Org. Process. Res. Dev. 2011, 15, 1518-1026
2) %3 2010-538657
3) J. Am. Chem. Soc. 2005, 127, 8288-8289
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Dehydrogenative Oxidation of Alcohols with Cp* Ir Catalysts

Yasuko Osawa*', Masahito Watanabe', Kunihiko Tsutsumi’, Ken-ichi Fujita?, Ryohei Yamaguchi®
'Central Research Laboratory, Technology & Development Division, KANTO CHEMICAL Co., Inc.
7-1, Inari 1-chome, Soka-city, Saitama, 340-0003, Japan
*Graduate School of Human and Environmental Studies, Kyoto University
Sakyo-ku, Kyoto 606-8501, Japan
osawa-yasuko@gms.kanto.co.jp

Dehydrogenative oxidation of alcohols by using Cp’ Ir catalysts is an environmentally-friendly method,
because it does not require any oxidants, and hydrogen is the only byproduct. Moreover, as the reactions
proceeds under neutral conditions in this method, acid or base-labile alcohols can be oxidized to
corresponding carbonyl compounds with high yields. We examined to use MEK (methylethylketone) as the
solvent in alcohol oxidation, and we found that it reduces the amount of hydrogen gas. Substituted
phenylethanols and allylic alcohols can be oxidized to the corresponding ketones and enones. Secondary

alcohols are oxidized more rapidly than primary alcohols in this method.

FLIA—AOBLIZE YV r by, EERTATE FESRT A4 RFENBEShATVWS, R
F—h LITRTEIPECP' A UV O LfEEZ AW S 7L a— LV OBLRIGIE, BERIZERE
T, BREDF M ERBUSMTIIABLIBIELRNWZ &b, BRERMEICENTEFEFHROR
WARRBER & Wi 5 DD, MEK 2 EOKRBZEEPTORIGICE Y, BIET KRBV AORER
ZEBTIZELARTH D, o, THFGTRISHET T2 L0, BUBEIRRERT
Na—LVEBIETE 2% EE L,

AF—hl
OH . 0
Cp Ir(2,2"-bipyridonato)(Hz0)
p'Ir(2.2-bipyri 2 . w *;?(
toluene, 130°C, 24 h o IrOH0
N N
$/C = 10000 >89% yield \ / \ /

[alcohollg = 1.0 M .
Cp'In(2,2-bipyridonato)(H,0)

EEOBEGHEIZOWTRIELIZ(AF—LA 2), BADBHB 7z ¥ ) —VORIETI, B
PEOBEBTFHREBIINEL . DIFOICHET I b b2, LHLERBL, AV MIICE
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BREEZ HOILEHORSHERETLE
Ele, ZOMEIEAT RREDOTAI—VEORLICLEHTHY, 2-t FaF LY UVRE
MF%EHOMEDRES ILAEIC, FA 72 vBR75 VB2 L o7 Va— L OBERETIE, o
T35 N BREERTERZZ ENDbhoT:,
AF—Dh 2

) 0 ~
Cp Ir(2,2-bipyridonato)(H,0
ez vpmeonatoxte0) I, |

(o] !I‘(OH; o]

OH
R/K
toluene, 130°C, 24 h N/ N
S/C = 10000
- \ 7\ 7

Cp'lr(2,2-bipyridonato}(H,0)

NSNS

>89% yleld R = Br, >99% yield R = Br, 83% yleld (S/C =2000) R = Br, 97% yield (S/C = 100)
F, 99% yield OH, >89% yleld F, 84% yleld
MeO, 97% yleld
NH_, >99% yield (S/C = 100)
NO,, 78% yield
[o] [o] [o] (o] (o] (o]
o) S
N\ \_!
>99% yield 96% yield (3 h) 91% yleld 98% yleld 64% yield 8% yield

FRT Y NT NI —VORIE T, KBZEEREFELR2VBAICEOFRKEBE 245 B
IEREBRHERL, FF5 U R13-P T 2= 2-FaRLF—AORGTIEIN AL L 13- T 2=
NTanv1-F U DREDEEXD, TR L, KRZHAEREZ LD MEK P, (EiRESECERL
RiSEBZRoTEHBAITIE, BEEROBIENBRL., IVar i IS%ORNRTARTESZ &b
MNofe(ED), BRTINATNVa—VORIEG #£1
Tix. M=, o~z —h OH  Cp'ir(2,2-bipyridonato)(H,0) o o
by ya~t) Uk I%DIRETE LI e v e

a b
(A%—L43), entry S/C  solvent [alcoholl, yleld® [%]
. " b
1-Tz=xZ ) — NV eRUNT I 1 10000 toluene lmﬁol :5 42
. 2 1000 MEK 01 95 2
—NVOBLEEDOHEN L, 1 T Va—) *Determined by GC.

DEACEEITLART, 2 &7 A3 —VOBRLEESE MER

BHENDZ L EMBLE, R—RIFRIC 1RE 2L fu 7753 .
XFUNEEBOT NV I—ADORGETH, 2 B FeFyvir sk (j SPHaZ Hpytgonsiolt) @
BEROICRILShD Z L dbhoTe,

SI/C = 10000 97% yield
[alcohollp=1.0M

1) Ryoko Kawahara, Ken-ichi Fujita, Ryohei Yamaguchi, Angew. Chem. Int. Ed. 2012, 51, 12790-12794.

2) %R 2013-033904, PCT/2013/054622
3) Ken-ichi Fujita, Nobuhide Tanino, Ryohei Yamaguchi, Org. Lett. 2007, 9, 109-111.
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Thiourea-catalyzed enantioselective aldol reaction and its application to natural product
synthesis

Shota Sakamoto, Naoya Kazumi*, Yusuke Kobayashi, Chihiro Tsukano, Yoshiji Takemoto
Guraduate School of Pharmaceutical Sciences, Kyoto University
46-29, Yoshida Shimo-adachimachi, Sakyo-ku, Kyoto, 606-8501, Japan
kazumi.naoya.66v@st.kyoto-u.ac.jp

A catalytic asymmetric aldol reaction using a thiourea catalyst has been developed for the synthesis of
4-carboxyl oxazolidinones. The obtained oxazolidinones are equivalent of B-hydroxy-a-amino acids, which
are found in various biologically active natural products including peptide. The developed reaction was
I broadly applied to various aldehydes including aryl and a-branched alkyl aldehydes. To demonstrate the
utility of the asymmetric aldol reaction, total synthesis of mycestericin C was investigated, and the

B-hydroxy-o-amino acid moiety including a tetra-substituted carbon center was successfully constructed.

FEYY YD) VIFRBRBPERRITSEIN DT TR, AEMBECSRTM& L UTRIA
ENd7eH, BEEREETHD, BIZAMIZZATFALERETI LD, B4 REYEEDEICS
ENDB-t FeXI 7T IV BOREBELRY. TONERHRETAREOHRBIIEELRBETHS,
INFETRB|E SN TWBRERMERA XYY Y P VAR TIL, Sharpless REE Kr 7 I /L
RETNVER—LAVRIERETE Fexo7 I ) BREE2BEER, XV VD) VREERT R
HRFEBRRBLTHY, RE-RBEBEEEHRLENRL, —BIZAXY IV V2EETHH
HBIRELEALERW, B4iZ, FAUVVTREFETA V7 — MMZETd~vrRr—M1¢7T
NTFE RF22RISER, EUFKBEL, VT FHF— IMERETAZ ET—HIZAZFH SIS ) v

Scheme 1. Asmmetric aldol reacation with thiourea catalyst

CF, _ _
X X
. Ars . o]

Q FaC oy N7N & j\

c H H Yo ONT N

N cat. I Me” " 'Me L BN OH

Lot whe -| & & M —= rog< | RocHL
RO,C™ "COR Organocatalytic 0 RO,C R RO,C R

1 2 asymmetric aldol RO o ORHJ\R’ 3

reaction O'C"N N
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3EEMT DI LEHBE L7 (Scheme 1), HBoN7=AXT VY T Vdx AT NVEML & BIRBICET
HBbT5ILT, fIMBROT I ) BFEEGE~LEHRTTETH D, 4H. FHEICESEFAY
VT A RV ISR E TV F—VRIRIC L Y LI AT VEERETAAF Y IT ) v %
—ZEICEBETIHHASRIEZHRE L. REMBIERZA 3 5 Mycestericin C DUEBHET I . BLERAL
ZERLIDOT, TOFEMIZOVWTHRET S,

Y, SUAXTATE K2 A VTR %ﬁ:% Table 1. Investigation of the reaction conditions.

R L7, TROEDPO—IETHEONS 0

cat. I (10 mol%)
O VBIFANATVEEEla L, RVATLT mwﬁ;R+Hi%thmmmW mgw%
2
t K 2a %, 10 mol% DF AU L7 HEEHFEET. lade 2a Rzogc 3Ph
1.1 1.0 a-3¢

P BRECAET AL, BMOFxyyy 0 W9
) v 3a BSUREE 80%, 84%ee T HAL=(Table 1, — X mp () tme®) yield0F) ee (%)

’ ? 1 Et(1a) t 24 80 84
entry 1), e\ VT, TAT B EZRET L& 2 A, 2 Bn (1b) it 24 84 82
PEBNA YT BEN, RYVVZRTFATRE D iy a0 AR

a -

EBRIMEIIET T 2R & 2oz (entries 2, 3), B (5 Et (1a) -60 72 90 86 )

BERGZRBLICE IS, RIGHMITBELZY

DD, -60 ‘CTHEY 3a 2 WBINBTEHELNT-DT Table 2. Scope and limitations
o] o o]

A% B & L7z (entries 4, 5), )y N A

HN™ O HN" O
Kic, BRERRBLRN LT, FERTATE  wod -l e a G
FERAVESE, RERINE, WRIECROOFTY T T "
C

B Y T v 3b RGBT (Table 2), JBMIET VT 79;@99;{;516” 99% yield, 91%ee  66% yield, 92%ee
0~ o€C

ERERAWD L. ofLiCHEDHDT VT e FTREF 1 1
RSB E R LR, SO CSROEE T c0,0 L Eto,é’i‘)—{;\
{‘i\ q:ﬁgwﬁwigmﬁ‘:& 835’37’:’_ (3c-i)° uJ: Etozc:;e CyHyq EtO,C ” oh
DFEREY, TAT e FOBBREDER & BLEE 96% yield, 57%ee 9% yield, 63%ee

FRECEETHIENTRINTE,

ARG ZafIUERT I/ BEE b ORAY Mycestericin C DA~ L7=(Scheme 2),
Mycestericin $id Mycelia sterilia DIEFRIR L Y B - #ERE S h, REMEIERZRT !, wur
BMTFNVEATNEEE1a L, TATE F2g #BERGCTRET S L. RISIZABICETL, &
YU T 3g D5 80%INE 91%ee TH DN, VT, BIRARIMAKSAE, BRIEHDOBETE
BL3ITRT, XYV VD) U a~LEH LI, BTE. Mycestericin C ~DE|REBRFPTH 3,

Scheme 2. Synthetic studies of Mycestericin C

OHC
o 1) aq. KOH, THF, 0 °C o OH
NGO \O 28 J_ 2)(COCh,, DMF, THF L, JNHz OH
By cat. I (20 moi%) HN" O 3)Zn(BH,),, THF Ho HN” 0 HO,C™ ™%
Et0,C” ~CO,Et EtO,C N i 0
z *  toluene,-60°C,72h i | 78 % (3 steps) Eo.d OH
80%, 91%ee z 2 0
la 3g 4 Myestericin C

1) Sasaki, S.; Hashimoto, R.; Kikuchi, M.; Inoue, K.; Ikumoto, T.; Hirose, R.; Chiba, K.; Hoshino, Y.; Okumoto, T.
Fujita, T. J. Antibiotics, 1994, 420.
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Kornblum-DeLaMare 8&0L 5 Dl 7" v & 2 ~D & B
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OAREGh - TEEFHRIT - BWFE

Development of a Catalytic Process for Kornblum-DeL.aMare Rearrangement

Tetsuya Kuga*, Yusuke Sasano, Yoshiharu Iwabuchi
Graduate School of Pharmaceutical Sciences, Tohoku University
6-3 Aobayama, Sendai 980-8578, Japan
y-iwabuchi@m.tohoku.ac.jp

The Komnblum-DeLaMare rearrangement is the base-induced fragmentation reaction of peroxides to give
carbonyl compounds and alcohols, which is often used for synthesis of y-hydroxyenones from endoperoxides
in organic synthesis. More than a stoichiometric amount of bases is usually used for this reaction, and the
catalytic processes have been rarely reported. Herein we disclose a novel catalyst for Kornblum-DeLaMare
rearrangement, namely N,N-dimethyl-1-aminoadamantane (DMAAd), which shows a high catalytic activity.

Komblum-DeLaMare 8507 1%, BEMLMAEEDER
Lo THAR= WGP E TN a—NVIGETHRIGE L \ p DMMW 9‘_% ——
THmbh, ERIEFHICIS=VE—ERBRLD mg;&.;ﬁ:;:,,.
Diels-Alder RIMZ X D ERT B2 FLVAXFV FE yv-B F Schomo 1
a¥ix ) U~ERTARIEE LTERENRTWS (Scheme 1). FRIGTiE—RITILERRELL
L oEEMSEV B, AR 7RI 2006 £E1Z Toste HIZE W HEShi=FFTArhuf FHEH
EERVS o-RFET Y FRVAF Y FOFERPMERS ? BE—0F L LTHRLOR TS DAHT
H5. SEBRLIY, ARBICBWTNN-PAFN-1-TI )T Fvr ¥ (DMAAd) D@V ARETE
MERTIEERHLEOTRETS.

15T 41X, Kornblum-DeLaMare &0 KIS % ZhERAICHEST S ¥ 2 HEMB 0BG L B8 LREY
BiTolc. BERRF O LEE XA Y OBE I BB amine (5 molt%) . _Q%

CHxCL

BENTWAREY I BT IVRUAFATFL - -

TIUBREEEEET B LEL, = K vAxy e M
F1dbe Faxim) V2 ~ORBRITOVTHETE A pd Pl
MOHBRIE T o7, TOMR, DMAAd #ihY S | o.o-e TR L
TFAT IV, FXIVDUED BEOERERL, . ,/=/,4./ -

5mol%® DMAAd Z iV 3 Z & T4 RFMICTRIGA o J“’(

5T LR RMLYE (Figurel). 7235, DMAAd “ O wmem

Figure 1
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DT AFATNAZRALT IV I bEVEREETR Uie, R 0OERELZFET5= PR

NAXRY FIZEBTRETHo 7. X
& Z AT, Komblum-DeLaMare $G{LR S DEE ﬂmwmw
THBTY KU A%y FILBERICBRE LA O |/ Loamimm é
(0.3 moi%)f

T 572D, RPNy FRIETKESRTRIZ
RARHSD. 22T, 7e—UT77FEAVT | 01mimn
Vxy b —EEEHE L O Diels-Alder RISRITV, ’ Figuro 2
7a—DHAIDMAAAD Y7 o X & VSR ZEEBE T2 Z L TEDIZy-E FrF ) U~LE
MTDHFEREER L. Vv b —HBEBK L O Diels-Alder RIGIIRRETH D720, kD
AEEE—EIBEDOILDTERZ 77— A0FR v F7atR LY b RESRIZBWT
A THD. TROEB CTREERKLBRELEL THT I LB TCETHREOERR L o
N, T2 TANIBRELIC L VRSN 7o —eLd 2AWA 2 L Cr ORI T -,
Thabb, BELERTVHRERTICBRRPRIL Do icfmL, EBHRERETI Y PR
NEXRY ERBLN (Figure2). X512, HOWTDMAAd 2R &®3 2L Ty F_LAH
VIFERBIITFES®HZ L2 - Fuaxiz ) VERIFRINRCED Z LITRI L.
DMAAd DER2BIEA D=, AEEM L= DMAAd D4 AR & Kornblum-DeLaMare 857K S iC &
DRFMET L PRV H L FOFENPMERIE~DBER 2R 272, BE~ORFROBEAII/NER S
WX BT Hv 2 0 DREEMHEY 2RV, $hbb, Simpkins HEZHVWAEEY s b3
L o-THERVATNTE FREDRET NV F—LVRISIZ X W RFEREZEAL, 7TV F— V&KL
87%ee THI. ZOHLDEFXRTAC~LEHRL, WELF ¥ U 2ERERBZ L TTEw 2y
HHREWE L7 (Scheme 2). TD% 3 TRIZCTREME S DERERT L. FEOEMOH
HEIToIL A, FREDERETIIHZLDDTY FRLAF T R 1 OIERBMENET L.
BE, HifEOaRL TOBEEOFMEEZITo TV 3.

g
Pn"‘N"Pn B’ o 4 _dsteps
La - Tk NHOH
then 2-Br-CgHCHO
3

HO
@ (87% ee)

s O e o)
!g | 1 24hr
Scheme 2
(B8] Zo—erZ2AVEXABRIERSICOWTIE 2BV IKBR Y FEEIEES,
RbWZ7r—%k/N, LED RRZFERVWET 7Y 7LV XHRASHITBHE LT ET.
[References]
1) Kornblum, N.; DeLaMare, H. E. J. Am. Chem. Soc. 1951, 73, 880.
2) Staben, S. T.; Linghu, X.; Toste, F. D. J. Am. Chem. Soc. 2006, 128, 12658.
3) 4481 2013-75247
4) Shibuya, M.; Taniguchi, T.; Takahashi, M.; Ogasawara, K. Tetrahedron Lett. 2002, 43, 4145.

In CH.CI2 (0.5 M)

ln CH.CI
10 mol% 2C 2 s('smny%

2
18%, 31% ee
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BidE- Skt F7E T, Redox-Neutral KiGlicX b 2-=bra 7=/ —)1 ¢

2,6-_EB#p-7 VS —NDDHD 2-T7 = = VR XFHY Y —NVERK

FMLFELIE (Bk) REER ' (i) KBRTISI TR ATz
OHEFEER'-FE—Z'-BRFx'.
EHFIFZ 2 PHER? - ZFER? - FEASK - kKFHEE?

Redox-Neutral Iron-Sulfur Promoted Transformation of 2-Nitrophenols and
2,6-Disubstituted p-Cresols into 2-Arylbenzoxazoles

Masahiko Saibara*', Kazuhito Ashida', Kouji Satomi',
Toshiyuki Iwai’, Takeo Nakai’, Masatoshi Mihara?, Takatoshi Ito’, and Takumi Mizuno®
! Research Center, Honshu Chemical Industry Co., Ltd., 2-5-115, Kozaika, Wakayama 641-0007, Japan
2 Organic Materials Research Division, Osaka Municipal Technical Research Institute, 1-6-50, Morinomiya,
Joto-ku, Osaka 536-8553, Japan
masahiko-saibara@honshuchemical.co.jp

A catalyst based on iron and elemental sulfur has been shown to efficiently promote a redox-neutral reaction
between 2-nitrophenols and 2,6-disubstituted p-cresols, allowing for the preparation of 2-arylbenzoxazoles in
good yields. This synthetic methodology also affords high atom economy without the use of any external
oxidizing and/or reducing reagents. This is the first redox/condensation reaction of 2-nitrophenols with
2,6-disubstituted p-cresols.

BEAVWLNTWAEEROZL FEHF~ToRBEZALTEY, BtV x4 —
BHIIE OERRCEBEERAYICAHSWBERER TH B, T, UXFFH Y~
WIT T DIEBERED U, BTN L OBBEMEHIC bV ERRER TH D, £
Nz, XU XA —VERODROREMRFEREENR TS, i, Redox-Neutral 727K
BEHRERIGEZFA LEHLWESRESRBRREINATWS, ZhITEEFB XL UETH 23R ELTIC
FOFIERDH B, BT, 227 7/e FeFxv=praRrvBri24-¥al) icksd 2~7a7
YRR IES =R ZFFY Y —NVDEABBBREERTNS D, LL, Z0BECE
WTHE, FYVLUBIXTAVF LU TREREBEERWETR I, FEERRIEARIIRE LR
W RABRTREB I T3,

SE, ZORREMBAT B DITBILETEMBHEHENT =/ —VIZEB L, Thbb,
RRUARIR 2 B LB T B LY IBV 2,6- B p-7 LY — N LT B L T, FERLEDAFNL
EE2FALIZ 2-7T YV —NARUXFHY Y —VOBRICRII LD THRET S ?,
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‘Bu 'Bu
NO, catalyst N
@E + HiC OH —— ) OH
OH O
'Bu 'Bu
2 equiv

Table. Synthesis of Various 2-Arylbenzoxazoles?

R! RS R? R! RS R
R2 NO, catalyst R N
+ HiC R® N RE
R3 RH R3 R*
RS RS
2ad 3

1a-g

. .-
l entry R' R R® R4 RS R® R RS Mmyre'!‘d (%)bi

1 H H H O 1a Bu OH Bu H 2a 3aa 58 (76)°
2 Me H H O 1 Bu OH Bu H 2a 3ba 84

3 H Me H O f1c 'Bu OH Bu H 2a 3ca 72

4 H H Me O 1d Bu OH Bu H 2a 3da 62

5 H MeOH O fe Bu OH 'Bu H 2a 3ea 76

6 H CFHRR H o f Bu OH Bu H 2a 3fa 43

7 H H H NH 1g Bu OH Bu H 2a 3ga 5

8 H H H O 1a MsOOH MeO H 2b 3ab 21

9 H H H O 1a H OH ®Bu H 2 3a 5§

10 H H H O 1a H H Bu OH 2d 3ad trace?

#Reaction conditions: 1 (3.0 mmo!), 2 (6.0 mmol), Fe (0.30 mmol), S (3.0 mmol), ODCB (8.0 mL),
180 °C, 24 h, Ar. Yisolated yields. “LC yield. Yidentified by GC-MS analysis.

FRIGIE, BIGETEMSLBROE 2,6-—Bfip-s LY -Vt 2=taTz ) —Nick 3, 2-
TYVNROZXFHY Y —VOFRATHE LVARELZEX 260 ThH D, RETAZAS RS
BE V5 L IFIRETRIEDBEIT LIz, F7. Redox-Neutral K Th V., foBR{LAIRB AL
EALTRLT, BERLOBERDIIKOATHY, BECEIPROBVRELEZ NS,

1) Nguyen, T. B.; Ermolenko, L.; Al-Mourabit, A. J. Am. Chem. Soc. 2013, 135, 118.
2) Saibara, M.; Ashida, K.; Satomi, K; Iwai, T.; Nakai, T.; Mihara, M.; Ito, T.; Mizuno, T. Synlett in press.
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The influence of organic acids on the decomposition of dimethyl sulfoxide

Yuta Babasaki’, Yoshiaki lizuka?, Atsumi Miyake'*
1. Graduate School of Environment and Information Sciences, Yokohama National University
79-7 Tokiwadai, Hodogaya-ku, Yokohama, 240-8501, Japan
2. PHA Consulting Co., Ltd, 3462-1 Nakatsu, Aikawa-cho, Aiko-gun, 243-0303, Japan
*atsumi@ynu.ac.jp

Dimethyl sulfoxide (DMSO) is widely used as solvent, oxidizing agent, washing material due to its
high-dissolving ability, high-permeability, and low toxicity. However, several explosion accidents caused
by thermal runaway reaction of DMSO are reported [1]. While it is known that the decomposition of
DMSO is catalyzed by acid [2], acid property that catalyzes the decomposition of DMSO is not revealed.
This study aimed at elucidating decomposition of DMSO under acidic condition. We focused on acid
dissociation constant (pKa) as strength of acid and analyzed thermal behavior of decomposition of
DMSO/Acids mixtures using Accelerating Rate Calorimeter (ARC) and differential scanning calorimetry

(DSC).

1L XC®»ic

DAFNRANEF Y F(OMSONIEBARME - BB - BRMEL Vo MHE2AT 570D, RIGEE
REEH 2 Lk 2 RAFTHASh TS, —FTIBERIZDMSO ZAWVW7a B A THEENEAELT
BY, BEOHEICLY, BICX Y HEMEEINDEZ LBSPoTWD, HIZ X DHMEGIIUT
DEY THB,

\S/ H* \Sq./ -H* \ +/CH-2

” —_— | —_— Sl —_— /S\/OH —_—
OH OH

L LA RRZRET DBOBHIZ >V TIRIEE A EREIN TR, £ 2 THEFR TIIABED
DMSO DRfRICE 2 B RBOMFAL BAIE L=, DMSO OSRICITH BEE L TWA Z &b, Bk
BEDNRT A—5 Th HEBRBEETER@EKa)IZE B L, DMSO/BE S M OEEFIZ RIZ T pKa DEEEUT
BIEFH(ARC)OREEEFEFDSC) % AVVTIHRE L=,

CH,SH
HCHO
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2. L EREH

AHFFE Tid DMSO(pKa=35), A % / —/\(pKa=29), 7 =
J —(pKa=18), Eiff(pKa=12.3). ZEEF#H(PKa=11.1), A
F AN KT LB (pKa=7.4)% AV 7= (pKa 32T DMSO
DfE), DMSO & &%, DMSO: Acid =10 [mol]: 1 [mol] &
25 X O ITIRE L, FBFFE Tk ARC(TIAX) & DSC(TA
Instruments)% FV 7z, ARC BIE Tix, ~AX7 a4 C oD
BRICEEE 3 -4g AN, ERFHEKT CAEZIT- T
BERABREZ 0.02°C/min & L BEFMZ 1S55L Lz,
DSC HUZE TiX Seiko SUS303 BAFICHEIZ 1 - 2 mg TR
L7zDb Ar FEK T CHEE L, FBEE 10 K/min. 40 - 400
°C CRIEZEITo 7
3. ERERLBE

FREREID ARC HIERER % Fig.1 IT7T, BBEZREL
7-554 . DMSO BfE X 0 HEVWEE CRENE L, RPuE
EbRE&L ok, E-HEEICRABMEBEERSRIGEE
BRR-T=, Zhik DMSO D4ARIZ. DMSO HIUTAREE L
TWAHOEREEBLZRIFLTWALELDNS, %
DI=HEBO H OREELS & DRIETHS pKa &, HIE
REORABIKBREE T 10 v b Liz(Fig2), TDFER. pKa
& HEBIRMBEEICHENE D, pKa /N E 72D LHE
BSSBREBEL 72 B Z LB oo,

ARC RIEIZ X 2RV BE FICHRKT S HO1ERT
57Dz, DSC ZAVWTEREKDOBGITEZIToTRE
Fig.3 IZ7”" 7, DMSO/BIRA K TIk DMSO Biff L b L
BRI CHEAL LB LHEERERBRON, o T
ARC BIETHEOLN-RARMBEDOKTIIEBER S ORHA
WX 3HDTiEe<, BIZ X > TDMSO OoENRBE SN
e ThHrLELDBND,

4. £
AL TiZ DMSO ORI E> RISTBROKELR
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5. B
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[1]1 T. T. Lam et al., Journal of Thermal Analysis and Calorimetry, 85, 25-30 (2006)

[2] T. M. Santosusso et al., Tetrahedron Letters, 48, 4255-4258 (1974)
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Asymmetric Synthesis of a-Aryl Amino Acid Derivatives Using a-Amino Acids as the Sole Chiral Source

Koji Kasamatsu*, Tomoyuki Yoshimura, Takeo Kawabata
Institute for Chemical Research, Kyoto University
Gokasho, Uji, Kyoto, 611-0011, Japan
kawabata@scl.kyoto-u.ac.jp

We have developed enantioselective reactions of C-N axially chiral enolates generated from o-amino acid
derivatives via memory of chirality (MOC). Chiral enolate intermediates generated under the MOC strategy
undergo gradual racemization depending on the reaction temperature. Thus, the success in the asymmetric
reactions based on the MOC strategy requires low-temperature and short reaction time after the generation
the chiral enolates. Therefore, it had been difficult to achieve asymmetric o-arylation of c-amino acid
derivatives via MOC strategy, because a-arylation of ester enolates with aryl halides usually require high
temperature. Here we report a successful approach toward asymmetric a-arylation of o-amino acid
derivatives employing benzyne as an aryl donor.

UMRZETIAT I/ BBEEENLELS CN BHEREF ) F— 2 RAT A RS RERKG 2 H
LTV D, ARISIZTT /— PG EESICHBb LT, REGBESCTRELL & OHEETR
FREAVWD Z LR AEFERTETH 5, XX T NT ) 5— MIRBERIZT £ ILER T,
TARFEFEIHEBE»SERM TORIEREE LY, 73 BHEEEORE o-7 V —MLidE
BERICBIT2EERETHIN, 7I/BO—KHR a-7 ) —MERGTITBRERBEETTY
—IWNTA FERBEBETHAVWILERD Y . FEM2FRFCRERSCERT30IEE TH o=, +
ST RAIBFINT ) 5 FBRERTIRERHTHOR BT THRT IHFAT U — LBk
MNEIEZFIATHZ LT a7 X/ BORE o-T VY — LIz L7z 2(Scheme 1), AR AHINEE
MEARISEZRS 12O, BFREIMBREZ AT IEFREBINRLOEMEBIRICT 2 /B ofif
KEATES, —H T BETHEMBREZATAEFTROYUARKECIIRE CTH -7, SE. e
EREFHOT YV — LR E LTRUFA V2AVRET, 72 BHEAORETRER o7V —L
EDFFRIRIGE~DBRELEETEELRT Y —VEORFHAIZRI) LD THET 3 (Scheme 2)

Sch X

cheme 1 7 X

X R )= Scheme 2

@\ JOL i Linmps MOM, Ko R._COEt R\ PO

S "‘ r} CO,Et _>° N K I + I\\ ﬂ—» ™ I 1aR

Motk . MoM DMF, -60 °C & mom mom- N Boe Z A

99% yield R=iPr X= Boc” "MOM
99% ee (R =FHPr, X =p-NO) 3 4

0% yield (R =Bn, X=0Me)
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%£7°. Phe FEKk 3a POAELBZFTI N ) F— e DUL Tabled ecuror
THEHBRNRUFA UREEZRFE LT (Table 1) . 5AEEIC X B"YCOzEt reagent O:ﬁ )

N, THF, -78 °C N,

6%713 I" V'f B"{J\ 7 y{ I:%’f 7j. ‘/‘: J: 6}1}3:/ U 7 V{B% *'JFE l/ MoM 3a Boc benzccysclogbute’rul'oonhe‘ 4a
Te_XUY A URAERERIX, FIERMBSBELRBT-DEFERITITR ety precursor  reagent  yleld, ee
WTHoK ety L,2) —HT, NSV FYLRRERA ?‘“ T
LIZHa, 78°C KRV TRA LU P ViR X 70 ANow
T/ ?'_' l\ &mb (a-TU‘—ll/ﬂS@:@ﬁ) . $367U‘-‘ﬂ/ (:(0" KHMDS

N 2 no reaction
T =F VBT RAT NN CHFRBRIL LRV o7arlT ) ) ” TMs TASF
HHEE 4a 3 43% yield, 23% ee THEHNTE (entry 3), ; O:cm ol % 2% 0

WIZ, Val FEAE3b ZAVCRIGERMLELZA, K Br -

FIREDAE FELIER, 91 VHBRAOBMEE CL o=
WA USRI K S REBE SR AP (Table AR __owes (Y
2, entries 1-3), —F, 7/AXNY F U LAREKDO RTINS M°M':;B°° “ pasa78 © Boc;E'MOM
CEERIRER L, HBEEMRRISEZ bOT ARV — Ty — TR —r
VF U LARIETHAPLIZAV-BIZE L BVEELRL poom a1 ow n
7 (entry 5) & DIT 18crown-6 TFETRIGEITOE, ¥T 3 B sBuli 22 8 2

MeLi 22 83 23

nx ) F— bORIGERRE L., 95% ee DICFEMIEECARR (§° Br 50 PhLi 56 84 30

PhL 5295 32

/! -
) 4b 757= (entry 6), ®Yield was determined by NMR analysis. (n.d. = not determined.)
®Run in the presence of 18-crown-6.

WNT, Val FEE3b 2EEE LT Y —AVEOERE 1.0 3
BAEFEE L7 (Table 3), ZDHER, BFtEMED A b )\rCOzEt KHMDS, PrLi R
VEERTHHERD, EOIETEERITINE  yowrMae C(
BERIZBNT b FIBICRSRET L. ZHEN 88% ee, —— il

e TMS
83% e THIST 5V Y S0 BTF ) VAR 4d, de & 5:& et @ﬁ
Bc. Eio. 3,6 MEEE TMS £ TR LS4 H ) s R

B 30 mm 78 °C Boc/ig*MOM

Boc”' "MOM MOM MS Miom
B 4f OIRERET L= bDD, =) FA8RMEIT 4d 4 af

54% yield, 88% ee  62% yield, 83% ee 27% yield, 77% ee

1% ee L BIFThHoTz,
RIZ, 72 R E G OLEERGEHE MR Lz (Table 4) , Table 2, entry 5 D4{k% Phe 52k 3a I
BRT?L, BERTEFNRTERNDZE LT (entry 1), —F5. Al BEETIHERTIFIALT ) 55—
FNREED T JIEEBHIDEEHN S, ERBIDOFTEINRIL 24% ee I2& EE o7 (entry 3), £Z T\ 3¢

DEFNT AT VENL R DN RTNE LT 3eB)% A Tab’:“ o  omos 5
WL, REREIX 53% ee M ELE (entrty 4), EHIT, MOMY; Qm“"%{@“
toluene/ THF(4: )RR CRIGHAT 5 & JAEBEEN 74% ee 3 Bog Mo
ETHLLE (ntry 5), Al BEHAETHLRIA Oy S 2 R T v el o
NDZHRIL Phe FBEAETHA LN, Ja@n)ZAVARIGTIE 2 %W B b TE S S
81% ee DAERY % 5 X 7= (entry 2), g :f;{::; '-GZ g: toluen:;‘l'fiF@ﬂ) gg: ?3;'2'

References: ) Kawabata, T. et al. Angew. Chem. Int. Ed. 2000, 39, 2155. 2 Kawabata, T. et al. J. Am. Chem.
Soc. 2013, 135, 13294-13297.
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Enantioselective Synthesis of Trifluoromethylated Cyclopropanes by Intramolecular
Cyclopropanation

Kazutaka Shibatomi*, Manato Kotozaki, Seiji Iwasa
Department of Environmental and Life Sciences, Toyohashi University of Technology
1-1 Hibarigaoka, Tempaku-cho, Toyohashi, 441-8580, Japan
shiba@ens.tut.ac.jp

Trufluoromethyl group has been widely used for modifying the biological properties of drug candidates.
However, developing methods for the highly enantioselective construction of trifluoromethylated stereogenic
centers remains a challenging task. Recently, we developed a new chiral ruthenium complex (Ru-Pheox) that
catalyzed inter- and intramolecular cyclopropanation with high enantioselectivity. In this paper, we
synthesized chiral triflucromethylated cyclopropanes with up to 99% ee by Ru-Pheox-catalyzed
intramolecular cyclopropanation.

FY e AFAEIRERSOMER LICRAShABRETH S, BICIEE, FHERFELR
MY ZNFa 2FAEERETHILEMDORERVEDEERBESNTEY, ZOBEOILEHD%)
RORABFEHREORERRDONTWS, RKiiF4 ORRZTIIRFE- VT=ULHEREETS
% J ek (Ru-Pheox) ZBA%E L, “hZAWEY T VBT AT VEORFRNBLUSFRIT 2
a7 a RN ALRIERB T T FABROICETIZZ L ERVWELTWS Y, ZZTERRETI,
FIMZPY INFa RAFNEEETAVTVEBATVE1 28K L, < Ru-Pheox iz &
BaFAYIara X bRIGIZE Y, RERBEC NI IAFa A FAEEETHY 7 asan
ANeEW2 R/ F UFABROICERLE (RF—A41),

Ru-Pheox y 0 : Q\r
R (0] (cat)) 2}{5 : o)
O 1
1
FSCJ\\/\OJ\;Nz — > Ry, E PFg- + | \)
H L]

F5C Ru—N
1 2 ; (NCCH), P Ru-Pheox

Scheme 1. Synthetic Strategy.
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ETHDIC, BRI ETE M) 7AVFarAFAPT VBB ATV 28R L, AF—A521TR
F X 512, Horner-Emmons FUSNIZ LY NY ZNFa AFANERZFEST 7 IV NVB AT VEEEKE3 %
ARL?, BWTZRATAMOSEBT LT IATAI—L 4L L, EDIT0ETEFAT RS
FERWTTYMELERI, BLULOFEZFRALTOT Y ZAFNVI~EEHRLE?,

o} 0 0 NaH A O A
+ i _OEt o DIBAL-H
- > >
Fsc’u\Ar EtO’u\/P OFEt THF,0°C,2h Fsc)\“ﬂ\ost CH,Cl,, -10°C, 1 h F;,c/'\r"‘\ou
3 4

o)

B'/U\/Br A o TsNgglJlTs A o
NaHCO
_4) F CJ\‘_,-\OJ\/Br - Fac)\“"’\OJk’Nz
1

CHiCN, 1,1 h 3 THF,0°C,0.5h
Scheme 2. Synthesis of Trifluoromethylated Allyl Diazoacetates 1.

BNz 1 % Ru-Pheox S CAURE L L Z 5, KIGHEBIZETLENE TR Y 7uryaty
{te® 2 BEREB, B F o FHRIRIEORE (K1), &b, Bbh2%22T8THY
INFaRAFAYIaTanrvEREE O yv- TIVB~ERTHIZLICRIILE (R¥F—A43)
”QEEAmo%m,%xvxﬁﬁmogﬁ—&ﬁ%womrsﬁf?é

Ru(ll)}-Pheox (o]
(1 mol%) § : (o)
1 2 RS —N
€ CHzclz F;,C Ho’u' e o

rt., 10 min 7 - 2 &
: DIF, reflux, 24 h PR YCF,
Entry Ar Yield (%] e [%] 93% yield
1 Ph 93 99 '
o
2 4-MeOCgH, 95 99 o/\“""2 M.~
. HO” 7" "NH;
3 4BrCdH, 97 98 EtOH, reflux, 15h 2
4  4FCeH, 88 99 PR YCFa
5  furyl 89 99 Q = polystyrene(1% DVB) 43% yield

Table 1. Asymmetric Cyclopropanation of 1.  Scheme 3. Synthesis of y-Amino Acids.
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Umicore’s Leading-Edge NHC-Palladium Catalysts for Cross-Coupling Reactions

Yoshiaki Horiguchi*
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yoshiaki.horiguchi@ap.umicore.com

Palladium catalyzed cross coupling reactions are representative leading-edge precious metal-based
homogeneous catalytic reactions and are being of industrial use. This presentation focuses on
N-heterocyclic carbene (NHC) Pd-catalyzed cross coupling catalysts and their various reaction examples
both from academia and industries. In particular, we would like to show the features of NHC-Pd, which are
advantageous for industrial applications, such as high stability against oxygen, high reactivity for oxidative
addition even to aryl chlorides, very low catalyst loading, easy removal of residual Pd, very robust processes,
and etc. As the consequence, NHC-Pd has been proven to be widely applicable for industrial use in
pharmaceutical, agrochemical, fine chemical, and electronic materials application area.

PAfEE AW XA o 7Y VRIS ERZECOARICEELT. TE v X THBAKAN
DNTWREANTEERESTHD Y ., ERETBMEOLE, HAEPHE EL SOEFHEIORES
DL LTRBES R A THEASA TS, KR D Pd i : LTEER~T BRIy
(NHC) Pd SEEAEFEER S TRV 2 | MHMNICZh LEEDARE L URISTHENED biv, 8A—
B v 7Y 7, Buchwald—Hartwig 7 X /b, 7 by o [LOEET VYV —MEEZL DI arb v
VO IRISIERTHAZLBWRENTVSY , 208E L LTIk, OED THREEERE < BB S L
THIET )V —ABAVBEZ EBHKSE, ~TeROKED i, QBRERICH L TRETHY . BFED,
BEVE, RIEROWThIZBOWTHEERORKR 2T 3 LEREN, QMERZR U TH (B&E T 10 ppn
ET)FEON v 7YV TERYDEWNRELBONE, QBRLAENRES. G4, Z ZICHIR LEBEIL.
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Schems 1. Suzuki-Miyaura couplings with extremely low catalyst loading.
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G =0 GO
Umicore CX32 (10 ppm)
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room tamp, 48

Scheme 2. Buchwald-Hartwig amination with extremely low catalyst

2

8

Table 1. Umicore CX31 catalyzed Suzuki-Miyaura couplings.
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KOt-8u (1.1 eq) O_

A ¢« Ambhe — ———— - NR, KOt-Am (1. Soq)

Orrm w7 O w0 OO
soom tomp. technical gradeDME 6%

undor air, 80°C, 30 min *07% under &y

oty Arct Amho prodsct Time ‘c‘:vc
: Scheme 3. Robust Buchwald-Hartwig amination conducted under air.
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] HN o QN [« 20mh 100 Urnicoro CX23 (1 moi %)
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60°C, 1-1.3h

o 8o - R
S os T AR A o0

W o Smin 100
j—y m

O 00 .

8h, 72% ylloc 1h, 80% ylled 1h, 67% yllod 1h, $0% yllsd

-]
"0 - i dend
,\Q OMe
1h, 90% ylied b, 50% yied 10, 91% yilsd 051, 62% yled®
Q—a HyN- Cg—u 180 7 #) mestyl bromide used
Table 3. Umicore CX23 catalyzed ketone arylations.

Table 2. Umicore CX32 catalyzed Buchwald-Hartwig aminations.

-

Umicore TiX—# D NHC Pd $&4& D THM/ AEEEZHET L TR Y (UnicoreCX U —X) | 1-¥ 10kg

ARy —NVTORERKNRFETH D, 28, SEBHERT —XIZT CX31 BLUCX32 DEHEY I
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[ci#k]
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2)
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“Palladium Reagents and Catalysts-New Perspectives for the 21" Century” edited by J. Tsuji, John Wiley &

Sons, Ltd, West Sussex, 2004, and the references cited therein.

“N-Heterocyclic Carbenes in Synthesis” edited by S. P. Nolan, Wiley-VCH, Weinheim, 2006, and the

references cited therein.

For review: W. A. Herrmann, Angew. Chem. Int. Ed. 2002, 41, 1290; S. P. Nolan, Eur. J. Inorg. Chem. 2005,

1815. For original papers: K. Selvakumar, A. Zaph, A. Spannenberg, M. Beller, Chem. Eur. J. 2002, 8, 3901;

N. Marion, O. Navarro, J. Mei, E. D. Stevens, N. M. Scott, S. P. Nolan, J. Am. Chem. Soc. 2006, 128, 4101; O.
Navarro, N. Marion, J. Mei, S. P. Nolan, Chem. Eur. J. 2006, 12, 5142, and the references cited therein.
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H il H I @-\, BF,~
B f“'_l =N CHj; f:l =N CHj %
, N
) cr- cl - CF;
20 O N
H * H0 H “H,0

Bode Catalyst 1 Monohydrate
100mg 24,900/ [D3984]
7 Diels-Alder &5 - J. Am. Chem. Soc. 2006, 126, 15088,

Bode Catalyst 2 Monohydrate
100mg 18,800 [D3983]

(R)-Benzyl-2-[4-(trifluoromethyl)phenyl]-
6,7-dihydro-5H-pyrrolo-
[2,1-c][1,2,4]triazolium Tetrafluoroborate

200mg 9,800 / 1g 34,0009 [B3592]
SFAARHE Stetter RIG - J. Am. Chem., Soc. 2005, 127, 6284,

IZATIVERIG

NH3
. F F
NHp - CF3S0;
F F
F
DPAT PFPAT

199,200/ /59 18,300/ / 259 49,6001 [D3683] 197,300/ /59 22,200/ / 259 66,400/ [P1626]
Green Chemistry 2006, 8, 1022.

Tetrahedron Lett. 2000, 41, 5249.

CHy S0;
H fis -
CF3S05 4 2
F F
CHi/ 2
. F

Dimesitylammonium Pentafluorobenzenesulfonate
19 10,1008 /5g 36,8008 [D3293]
J.Am. Chem. Soc. 2005, 127,4168.

CH3>(j<CH3 i
CHy” N7 CHy
&

TEMPO Free Radical AZADOL®

59 6,700/ /259 20,000/ [T1560] 200mg 4,000/ 19 12,000/ / 59 42,000/ [H1404]
ELEUS | Chem. Pharm. Bull. 2013, 61,1197.

B{ERIT © J. Org. Chem. 1999, 64, 2564.

CH3 CH3

+

N
CHy” \CHZ

o
O

1-Methyl-1-[4-(diphenylphosphino)-
benzyl]pyrrolidinium Bromide
19 21,600/ [M2103]
Aza-Morita-Baylis-Hillman RF : Tetrahedron 2012, 68, 2319.

Br CHj

%ﬁ%ual—lﬂ[u% ﬁ@ﬁﬁﬁﬂﬂﬁ%&ﬂﬂbﬁ‘ztm%? >>> \ﬁa&m;

2,6-Bis([(2,2,6,6-tetramethyl-1-piperidinyl)-
methyl]phenylboronic Acid

200mg 10,100F3 / 1g 35,300/ [B3927]
SFAREBSRE : Org. Lett. 2011, 13,892.

f F ] F
F F
F F
F F F % F
P. F
speBisdos
F F
(Pentafluorophenyl)-  Tris(pentafluorophenyl)borane
diphenylphosphine 1g 12,200/ / 5 46,500/ [T2313]

199,600/ /59 28,1001 [P1176)
217« /BE7TRIG © Angew. Chem. Int. £d. 2012, 51,10164.

CF; CF3
i
NH—C—NH
CF3 CF3

1,3-Bis[3,5-bis(trifluoromethyl)-
phenyl]thiourea

200mg 4,500/ / 1g 13,600/ [B3452]
FE5—IACRIG : Tetrahedron 2006, 6, 434.
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