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Capability of Catalytic Asymmetric Carbon-Carbon Bond-Forming Reaction
. Masakatsu Shibasaki
Graduate School of Pharmaceutical Sciences, The University of Tokyo
Hongo, Bunkyo-ku, Tokyo 113-0033

Several useful catalytic asymmetric carbon—carbon bond-forming reactions such as Michael addition,

direct aldol reaction, Reissert reaction and cyanosilylation of ketones are discussed.
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The Challenge of Chirality in Process Research
UIf H. Dolling
Department of Process Research, Merck Research Laboratories
Merck & Co., P.O. Box 2000, Rahway, New Jersey, USA, 07065

The development of practical and efficient syntheses of four enantiopure pharmaceuticals will be
retraced highlighting the design, discovery and development of new and old selective methods. The
first synthesis of the broad-spectrum antibiotic 3-fluoro-D-alanine-2-d was achieved by low
temperature photofluorination of D-alanine-2-d with CF;OF in liquid HF'2, A large-scale preparation
was developed by ambient temperature reductive amination of lithium fluoropyruvate in aqueous
(protio) ammonia with sodium borodeuteride followed by a continuous resolution via preferential

crystallization of the benzenesulfonate salt.'

FCH, 0,Li D BSA o
FCH, Preferential FCH; s,
aqu. NHy/ NaBD, OOH Crystallization %00H

—_>

(o} HoN HN
99.9% ce

Fluoropyruvate D,L-3-Fluoroalanine-2-d D-3-Fluoroalanine-2-d

In the initial approach to the new diuretic Indacrinone the quaternary center was established by
stereorandom methylation of indanone followed by traditional diastereomeric salt resolution of the
racemic product. The second generation process was dramatically improved by the discovery and
development of an asymmetric methylation via chiral phase-transfer catalysis using cinchona alkaloid
derivatives (1).* This methodology was extended to an asymmetric modification of the Robinson

annelation employing 1,3-dichloro-2-butene (Wichterle reagent) as a methyl vinyl ketone surrogate.”

Cl I
cl | ? 1, MeCl cl
toluene
Phe ———> ",
MeO 50% NaOH MecO

20°C

I =
Cl cl - da
Pro——
MeO

50%NaOH MeO

toluene (99%)
1,20°C 92% ce (S)

(95%)
94% ee
Cl

(90% overall)

Admixture of an achiral phase transfer co-catalyst derived from poly(ethylene glycol) such as Triton
X-405 significantly enhances the efficiency of the chiral catalyst.”

The asymmetric synthesis of the NK, receptor antagonist 2 was based on a diasterecomeric salt
resolution of intermediate 3. Substrate control allowed introduction of the other chiral centers in a 21
step linear synthesis. This lengthy synthesis was dramatically improved by a novel diastereoselective

double-ring closing metathesis reaction using commercially available methyl phenylglycinate 4.}
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The synthesis of NK, receptor antagonist 5* has undergone a most intensive development effort. Two
practical syntheses were developed both using substrate-controlled reactions after the first chiral center
is obtained. One sets the chirality in N-benzyl-3-(S)-(4-fluoropheny)-1,4-oxazinone 6 in a
crystallization induced asymmetric transformation of the bromocamphor sulfonic acid salt. The other
initiates the synthesis with the asymmetric reduction of ‘ketone 7 to 3,5-(bistrifluoromethyl)-sec-

phenethyl alcohol 8.

CF3 CF3
Me —» Mo, Me,,,./@\ CF
CF3 “ cs, o & 3
o , OH
Q\s Me /
Br [o o > o 5

[ ° + o,
> N
) H k Q
Ph gHISHBCSA b sa Ph F

RIS 8

(S,S) salt
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_ Process Chemistry and Strategic Manufacturing of Drug Substance
Toshiro Konoike
Manufacturing Technology R & D Laboratories, Shionogi & Co., Ltd.
1-3, Kuise Terajima 2-chome, Amagasaki, Hyogo 660-0813

In pharmaceutical industries facing global competitions for developing new drugs, process
development as well as drug discovery is crucial for new drug development. Process chemistry
plays a key role for process development of manufacturing drug substances for clinical trials and a
commercial market. The importance of process chemistry is discussed in terms of speed, cost,
quality and value for a drug development and manufacturing.
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T3, Bifi, EEONEHEETHD. FODICEHEMUR EGHREMOBRETS. &
DEIRBEREEEMOFRARIIEERERHT TRELBFSHO XU Vv I ROBA%E
BiE, BEERKOBRBMEZEKRT S,

DRI E> TORXBEDOHEHEEIZINIC., TO0X{EREIFNEETHENDS. K
BETYA 7B EEIMANBT—ITHDENLZAREIIELVL. DIBRBVWERICIEH
RIEMPBBEERBIEDH D, TR E>TRERDF Y A THB. EH
R ERARIIER, BEERII NI MEEX, HEOEHEVWHOTH S, 7TOEAFrIX
MIAF AV FNTIAMALEABREROBVEANLETH S, 5%, ROt
{LZOEEENETES,
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The role of process chemistry in drug development
Ichiro Shinkai
Beta-Chem, Inc.
1-2-1 Ohtemachi, Chiyoda-ku, Tokyo, Japan

Until recently, most drug firms have been developing racemic forms of chiral drugs. The
trend now is shifting as firms attempt to develop many of their chiral drugs as single
enantiomers according to the recent guidelines published by the Food and Drug
Administration (FDA). The exira steps and chemicals required for making single
enantiomeric drugs in bulk quantity clearly result in much higher. production costs. The
establishment of practical stereoselective syntheses has therefore become an important
goal for synthetic organic chemists, especially in the pharmaceutical industry. The role
and the importance of process chemistry during a new drug development will be
discussed.

BT, FEED “Fm” BNEL 20, NAORELZEDOS KRB IIED Tl LVWIRER
L7poTN3, BELEOH T, M—ERERTCORBIEASEOEAOBEE LIED T
22, MIRAEIFROBEFBOEHFOBIZ, B TOLSFIZAWTHRREEE LM
HWTAZLIZE, —BTHESHEEAZHIEVHESR L) LOE RG> TWAHDONH
KCHB, ZhiZEN, T XEEHM, Moy FRERHFI HIZQC/IQAEM
DFEER Y FrEERICRT 3BEEREBHORBOEESEN LD TRBEND LI
Role, B o ALEHMIX, BEREMRORE LR, DS RBRFARES
FROBFIRETTEE 07, BERE 1 BRBARREOSRL Y, —BERMBRO L8
k725, —HT, RADFDAOBMMLHBBMEND L OIT, IVELWIERERE,
BRRER L c GMPEEERI OB L, BEREBIIHEMT 2ER@mICHY, TukX
{CFEF D EH AT OB EEIE L 22 588 BV, HHEARTRYH b OFEES,
WL OPDRFFEREZ LAY ORE . FTOH D c GMPIERIED B AN K
REED F—2ROIBEELH D,



Tz LT.Beta—Chem®D& ) BREFHARSL v ABREZRFTT LD
%20, BERSHOFEBEREELRETED L), LV EAFFRECIERARE

FTHLcGMPEHEET TSR TEAMB LB o TE T,
ZOHEBETIX. FEBERIIRIT B e AMEEOEEMSCH LW X{LED HF R,

Fgai iz oW TR 3,

Pd(0) mediated cross-coupling reaction

a )
A X Pd(0)/ base —_— —
l,_ N > W7\
R4 I// Ry "Ry
L R2 B(OR)Z D

The enantioselective reduction
of prochiral ketones

H Efbn

Che
N OH
BHLCH, - /k
Ro [R)-BINAP R Ry

és‘ecl

0
A
1

R
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Development of Practical Asymmetric Pfocessos Using Environmentally Benign
' Chiral Phase Transfer Catalysts

Keiji Maruoka
Graduate School of Science, Kyoto University, Sakyo, Kyoto 606-8502

Structurally rigid, chiral spiro ammonium salts of type 1 derived from commercially available (R)- or
(5)-binaphthol have been designed as a new C,-symmetric chiral phase transfer catalyst and
successfully applied to the highly efficient, éatalytic enantioselective synthesis including asymmetric
a-alkyl-o-amino acids and a.,a-dialkyl-o-amino acids synthesis, and direct asymmetric aldol synthesis.

BE, WRBETEF2RENOAHE TELFTERL, WOWIBBIIELVWST-
RIEOBETRIFEEREERLTL Y RVRELELADIZ, 7Y -V 7 IR MY —~OW
DHEADEATV 2, DEGWELLLEFELILZEHBLTE ABEBILENSHTY
21 W22 & RiIFZESEV LEEBRLETTE 20 #ROLED» S BOiEER TR
DONBZDBHELSEZTHL 5, HIZE, BE, MEERDOEBREAC TV 2ABEEM
Bid, ZOUHAKE, SREDO LI OBOTRNlEL*ELTVEI LS4 T, &
ICIZAD 10 FEERICRED I L hD o2k IR LT A SV EED EBRMEI K4 LB
REINERBENDZ IV, ZRO LT XA & VOB & BRI O BREEH RAE % 51T CF
ABRICEPZLR2THD ) THIVoLBELPS, RELOHRZETEEBEEDL RV
RESAMUOAEARS FRHEL LTI VAMBHMEORRB IR MATEY ., AN
KBTIEROT I/ BEREERT LI LX I VATHBOMERS L £ET7 I /B
BER LD LT DEAMTFEROBEDERIZOVTEA LI2v,

(5,91 (RA
PR, REMBBBRCOSTFTRIFLALTRTORIIBVTY Y IF TP LHT( FH
ROF I NVHBBBHEIEDA TV, LALEMES, SIVoZz7hhol FibHE
FTHIEHBERFCRRYD S 2 LEHETHS ). 25T, THORZEREF T b — b an
GHELT, €T 7FVRESLOAETAA VOB EREERT v 2=y 048 (S.9-1 R



(RR-1 % %5 VABBEME L LCHICTYFA Y L, ZOFHRL* 7 VHBH KT
137 VYT AFVGBERE 2 ° 4 OMBHARET VEVL, RUREYTLEFMLCBY
THEVEEEE, B1F v FABREERBRTAILAIRBOLN, DTRLENVRDOFT NV
HEBHMEEFEVFTE Lo T, FEORREBIUPERAB «-THF VT I/
B3R, a,a-VTNENT I BS OERNAFER /O ARHELTE, ?

chiral catalyst
\i (5:5-1 (1 moi%) Pf}_ 'S/E
PhaG=N oBu' * PX " tolenes N'7/‘1\0Bu 7 “OH

50% aq. NaOH R H

2 0°C 3
(S,S)-1a (Ar= 2 73%, 79% ee (A)
(S,9-1b (Ar= Ph) . 81%, 89% ee (R)
(5,5)-1¢ (Ar=BNp) : 95%, 96% ee (A)

1) CHCH=CHBr
2) PhCHoBr H
Cl-Ph 2N (S - — 2N t
pC-Po \)Losu (orly  CsOHsHOMtoluene S\ o
4 -10-0°C

Ph
5
(S,S)-1c (Ar = 5-Np) . 61%, 87% ee
(S,9)-1d (Ar = 3,4,5-Triflucrophenyl) : 80%, 98% ee

FYSVIAFNETVFE REDT V= VRIBIZE o TER TS - FOFXF V-0~
738, ABERRTF FOBEELZFS V=Y bELT, I, FAEGRICBITLSX
SVEFELELTOERTHD, fEk, THVokp- FaFxi-o-7 I /BRIX, BX. L-
MNA v PV FF—E2HVTESESR SN TS, EANRBI»LREIEENIOT
Hotre F2T, AMAETHRSNRFEE R T 7 P - VEROAEDEF 7 VERE
BALE le % 2 ENREET. MVI Y/ 1 %KEEILF M) AKRBROZBRTT ) VY
ZAFNVDOY Y 7HEEET LT FEERE, BESEAIEICLY, TV F-VRIEAES
L. 8- tFD#Vw—?*/@lX?WﬁEW%TE&LtO%@%\Eé&%?%%l
) PO RBASEL SV FARIRMICEORAZERRVWAEL ®

chiral catalyst (R,R)-1e (2 mol%)

(Ar=3,5- Bls(tnfluoromethyl)phenyl) iN HC|
PhCH,CH,CHO + Ph,G=
OBy’ toluene/1% aq. NaOH THF

0°C,2h

PhCHZCHZ,/\(t oBu' *+ PhCHgCHzir\L

erythro i |somer 80% (73:27) threo |somer
90% ee
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Catalyzed C-C Bond Forming Reactions Using Organoboron Compounds
. Norio Miyaura
Division of Molecular Chemistry, Graduate School of Engineering,
Hokkaido University, Sapporo 060-8628, Japan

Abstract: Until recently, organoboronic acids had found limited use in organic synthesis due to their
low reactivity for ionic reactions. During the past two decades, however, it became increasingly clear
that they are a valuable reagent capable of undergoing many catalyzed C-C bond formations in organic
syntheses. A review of the metal-catalyzed reactions of organoboron compounds will be presented

with particular emphasis on their application in selective organic syntheses.

ABRROCBOKFZE-RURBERIAEHEEHETHD., K, BERECLETH 5 ELEN
IEBD TAREERDFTH D, > T. ROVEEICIZ1 0 0FEULOERNH ZITHMHM
HoT, INSMNERREE L THASINAFAIIED THRW, ZOXSICREERRD Y
BEEBERRBICAVSICHMBICE SR E-REZSOBEHILNEDICRS. EBE
BADKNI DAAIMERBEZRALT. NSPULBICE5 700y 7 > 7R,
O Al & B NRES. @iz N-H, S-H, O-H #8807 U —I)LRIEAER
ThTWwa, £ FUECESWOEKICIE Grignard BEICKAFRVEBIATINOT IVF
LR Brown 8iick D RWASE kb ROKRUYFLERENH 25, MEREER NS
eIk VEEK C-H #E0EERYRVREFREICE /. Y ORIITLATRATE
DZODRBEFELT, DFHERGERAVDIRIRLLEWOESREEEERLFITBT
BRI OVLTRM LN,

1. SERCAMOEEARDRLICLZIROVEBIRTIOEHK

HEBEROCBOAERIBZVF UL, RIURVILAREEFVBIATIVORNSI AAST )
{ERIBIZEDITORTVEA, BREECHTIHAZOREZBATVS, ML T,
sROCOYZORAy ) D VRIGIIEERICH L TENTH DL 2RO BFEEN)N
O . PUT7S5S—bhSEEERTES (R1) Y, Na¥ ez FRIERFTE
BT BHEICHL T, SEICES CH B#EOBMELEFRIVRILIIBEDBNIHOFETH O,
BiF Hartwig ®° Smith I HIZK VD T7NH >, FEFILEWOTTFELD I Rh fE TEST
THIENBEINE, T2, BLABRA. ZRKELETAFEESR [IICl(cod)], & 2,2-E
PUZCASHBMUESERL D BVAREEEZRTIEERVWELE (R2) Y, RIBIC
BRI DDZODKRIEEFRATHIIENTEILUROCERS ONS 2HUBRORO VET
AFNRERT S, EESROCORDDIZ. XVREREFI-NRICERAVDILED

—11—



TZ%.

— Q P PdClz(dppf) = P
\ | / X + BB, \ | / B, (1)
| o o KOAC/DMSO or DMF | 0
R at80°C R
X=1, Br, Cl, OTf

_ iB_Bijé — pjé

H 2
\ | / [Ir(cod)Cl]/2,2"bipyridine \ | VN
R 80°C, 16 h R

)

2. OO AMBRERVSROVEOM MRS

7U—=)b. EZNAROCEROD Y AREREE Ta,p-REMDIVEZIALESWITIEAM
RiEZEFS5. B RA 74 VBT EANEZYL RhX(COD), (X=OH, OMe) A% WLWAlEIEH %
RU. yraaFt /& p-bUVROCEEORBTIIAESNRE 20,000 TON ZEERK
L. £/, 0PI A/BINAP EFET 7 U -V RO CERKRT ) VICREYA TIVE
AMEBEITDI T EEZRICHRELN, FEAOIZAF). 72 RT3 MRS S REKRIC
BIL)FABRRMNICETT 2. £ 7IVTE RRPA I UEAD Grignard B MRIES
ﬁ:ﬁ. (4]

R_ ArB(OH), A
\j: @
o Rh(l) catalyst R o

X X

X= alkyl, aryl, OR, NHR
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Reevaluation of Some Name Reactions in the Process Research

Yasuhiro Torisawa, Takao Nishi, and J. Minamikawa
Process Research Laboratory, Otsuka Pharmaceutical Co., Ltd.
Kawauchi-cho, Tokushima, 771-0182

Many synthetic methods in the literature are usually not well cultivated as a tool for large-scale
production. We thus started our own survey on the utility of the famous name reactions (Buchwald
amination, Heck carbonylation, Beckmann rearrangement, and Balz-Scheimann reaction) in
our own process research. Presented herein are some evaluations of the established synthetic

reactions and development of the modified protocols.

BRXELDEL DEBAERISIREERO BN TIE+HABERIN TV RVOREETH
B, W7 LETEIBIIHHESNIBERDCHAEIIFBIIIh S Z LITRVWE, BEDNS 1
T AFETIE. KERGREZ2EHEIERDOESH - ZRHBERATH Y, BIERYOLERIZ
HBEYEX DBRECHEMPORMNPEEL 12D, KELLEORF THEEZBTTELAER
BI(ANLB)RSIZDOWT, e A{LZEOB A L BIHERE LIEREUTIZRIT 2,

A) Buchwald 7 I 7 {LUS : ikt R%RE Aripiprazole D EERBEY (A-3)ERICIBNT
Pt 7 I J{ERGE#RIF LI, 4 ERGEEREOT V- ERTF T (A2) BA Y UF %
BETIEYBREBTEREINE, LML, 7Tu I FEADDEEIZAY PFARORE—
RIGR DO PRGN EBIED B ER LTz, T CLVHRORRISEHEIEREL.
ARG ATER Uy — i L RIEHICEN R R EHF (A-4—A-5) ITBEELT,

HN H(6e Ci
| N (6 eq) a£_ocHad
° H2dD  mors Payaba) et Er———t N ¢
2 3 | | : Re
Br 8 mol% BINAP "\ Mdl? (- Med_ Chom

t-BuONa, toluene

1898, 41, .
A A-2, 94% A-3:R=OH 858)
HN -B

cl, ol HN\_,‘NH (12€q)  Boc,0 c ¢l : )‘ oc (1.2 eq)

Cg—ar L — —Boc - A4

Pd-BINAP - Pd-BINAP
A4 toluene / DBU, 80°C A-§ Cs,CO03(added first)
NaO'Bu (added last) 75.80 % NMP. 110°C

B) Ullmann & N-7 Y — V(LK & Heck W VR = VALER: : NHEZ ST I FREE TIX
Pd RIS EE 2 = L BEW, NV v T Ly oV EREEIEGAITolvaptan O EEPRHE
(B-3)DARIEERTIE., BMARERH SR 5K AUIman 7 3 MLRSAED TH T,
F, B4DCOMARM (Heck HNH=/{k) IZLBB3GETid. HEORGETTIIR
REBERYDBEEL 2 Ry —NT v TROBBRENF LR o703, BRIRERAERS ZM
25 B TRISKRICE U AEEZTMT 5 L UG RE LFRMESAm EL: (RRBRB) ,




O
Cul (0.40q) Mo,

D C ToueneDBU oo )-GO

C57C04 (0.800) g '
1454150C, 4bw,  75%
1999 71743)

e CO, P&OAC)! PPhy BusN-DMF-H,0 T
Pd(0), Cs,CO;3

B4
K2C0; or Cs,C0y,  120°C \
Md B4 wcoz&hnu H0

Run Cssalt(eq) pdPPhy(moio%) Solvent (ml)  Time B3( Mo -CO, Mo,
: = yed moc-m—@-mwon »u—@-m-com

DMF-BusN-H,0 6 8% : :
1 CsHCOs1) 0810 (50-10-15 BN Br l (by-product)
2 CsC040.3) 04-5 DMF-BusN-H,0 8 60% {accelaration)

{30-10-1.5) B3
3 csoac(1) 0.8-10 DMF-BuyN-H,0 3 81%

(26- 12- 2) (after recrystn) a mechanistic proposal

C) Beckmann §&{I R : $1 5 SEKERMLEYH OPC-14523 DB VKRR F U VE(C2)EHRD
7= DI A % 2 LD Beckmann #5 KN(BR) ZWREt L7=, SHEDOEWNA ¥ ) A%y
LAFEEOBRIBEDOH S FET b th) BEP TEMNOHIRELHNAF T A
D2EMRESHEEEDD LA, £RTEIVF AV RBORELLSIER I T2 L BB
BRILHERI SN, X LAYT— MC-DEAVS BRRGETRMZERER. G
. A VY HRRF Y I(C-3) & DBIREICENTZ ZICLIZ L DIRERICTZE D F W, 1 F
J (C-4)?D Schmidt ERALRANZ & 2 FkiX, TREEIADZ2VBBRIRENRE . BRERFR
HREH X,

Me OMe
Beckmann ? Schmldt
? g ~2eq. Z'°'4 l ; MSOH, TMS-N
-0-Ms BF;OEtz H0 3 . @

<50%
c OPC-14523
(J.Med.Chem.,2000.43. 177)

D) Balz-Schlemann B : & RHTEH Grepafloxacin 5 R OEFEHED-3)DEELEDHI L
TEFBROEHMA Y v B{LR =T 5 Baltz-Schiemann RMZOWTHRE L, 7=V »(D-
DALFHFHE L2V T V=0 LAED2)DRSBRIGIE., BRBRELELTIOEL2MED
R, BREBHLORBRE YL ORERD -7, ZOREENA ABTH S BF.OEL &5
e LI-FRRRTIT O EERAMRRGRE (120-125C) THRRIGHINBISEITL, &
LR RKEBREE LR, S P ROTDH F EAOERBMZI ONT-IABHRETHY .,
HOEEZAWVWEESICL ZORICOERAESER I,

e
e Me
NH?]{IC:ZR F48N, O2R ars Et,0 Fji:[:
—-
B . Br r 120°c{=h& Br — HN\) vl A
D-1 D-2 Grepafloxacin

FiEE 1 S IR LI & D IS, MERISOERICIZFMY L WEORMNILICERTH D,
FHRALFREHEREROKVIRLAAL (AR RISEZRAL~EIE—HBIRDB LR,
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Application of Biocatalysis in API Process Chemistry.
Makoto Ueda
Mitsubishi Chemical Co., MCC-Group Science & Technology Research Center,
Life Science Labo.
1000, Kamoshida-cho, Aobaku-ku, Yokohama 227-8502

Some cases of applying biocatalysis for large scale production of pharmaceutical
intermediates are shown as a part of the overall process development strategy for
achieving practical and cost effective syntheses of the active pharmaceutical ingregients.
L-Ribose synthesis process was developed for the preparation of anti-viral nucleoside
analogs through fermentation and microbial transformations. A practical synthetic route
for chemo-enzymatic synthesis of (R)- @ -hydroxy- 7 -butyrolactone was selected in
comparison with the results obtained using many enzymatic reactions such as lipase,
hydroxylase and lyase. In this presentation, the practical issues of research and
development work on biocatalysis such as the screening of new enzyme and handling of

microorganisms and fermentation are discussed.

ZEETIR, BEROTU N - 2V DOERBIILSEEREB L USHRMEREEY DX A
ZAP I HERITTITo> T3, F#ETIE, TEEETVRETAENZEEPRERE Ot
A DBERITB T 3 MEVBERRIEOFIRICONT, ZH 2 TBIRbhizn OHhOHIZF
nT3,

T A WVADBENSHEHMUETIHTIMARAOEREZRIT, BELZ OHY 4 IV AFIM LT -
BEKBARIN TS, Z0ELIE. BBHZVWRERY N\ VEEBEROBEEZBNICTYC &
NEEEMTHY. X7 LAY ROBERDDVEDTHS D-Ribose DIERARR L-Ribose 1351
4 WABNDOAEMNARFTE S, L-Ribose IXKARMMEYI TH S L-Arabinose M 5 DRk
MAISNTWSAL, L-Arabinose DNEMATH D Z &, oo RENMEREB TERYOHERICO
A NN DE T EMNSEEITERMIEAMTH oz, AF%EY S5ICkD. MEYHMS L-Ribose
isomerase MR INAEZ L E2ZoNFIT. BLBEMRT N I—A M S D Ribitol FRE, L-
Ribulose B{L K iix-% L T L-Ribose isomerase Rt 2 D2 EFR/bHE S Z &1L 3 L-Ribose £ E
ZEE LUz, W, ZH#EREBTURY) PV REBEEORRIZED, FROE7III—IVT
HDVE M NEE2EHTIERERNEZEL T, RELZ/NVI-ANSDY E F—)LD
REEEIIRIILEY, £, 3BEONAMARGEERANEBEGET-B O ETHIX
RSB OBRIZE D L-Ribose £E O X OBEICRIILE (K1),

(R)- @ -Hydroxy- 7 -butyrolactone 13EZESHRDON—YV E L THERTH 5. R(LEMEERT

BEDNLDNDONA F)b— b ORI 21T o 2. T I 4D a-Hydroxy- 7 -butyrolactone



BRI ERTHDIENS, VINS—EREDMKIBEERICLZHENBHITEILSNS
M, BAFREONREES-DITIEIBROIMEERENT T2 TH oz, —H. AREHRD
RELDOHBITL D D-Malate 2 5 A RERT IR HZESEDR)- a -Hydroxy- 7 -
butyrolactone AARTEBZ &MNOM D, BREIZLD D-Malate SRR 217072, L-
Malate £REBERIE. EENCKEFEET S —BRHABRTHZD, D ARROLBEROHS
NEB LA CBRICERTIWMEDORED NELEN— MRIOEBTH-7= (M2),

References
1) Shimonishi, T.; Izumori, K. J. Ferment. Bioeng. 1996, 81, 493.
2) IIOFF5, #Bd H10-210994.
3) Ueda, M.; Asano, Y.; Yamada, H. Encyclopedia of Bioprocess Technology: Fermentation,
Biocatalysis, and Bioseparation. John Wiley & Sons. 1999, 1579.

CH,OH
HOCH
HOCH
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" CHgOH .
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Process Research of Triazaacenaphthylene Derivatives
Kiminori Tomimatsu, Tomomi Ikemoto, and Mitsuhiro Wakimasu
Chemical Development Laboratories, Takeda Chemical Industries, Ltd.,
2-17-85, Jusohonmachi, Yodogawa-ku, Osaka 532-8686, Japan

A practical preparation of the chronic renal disease agent , trifluoro-N-[4-(3-oxo0-4,5-dihydro-
3H-1,4,8b-triazaacenaphtylen-4-yl)butyljmethanesulfonamide (1a), for large scale has been developed
via ethyl S5-(chloromethyl)imidazo[1,2-a]pyridine-3-carboxylate(2a), which was given by the
regioselective chlorination of 5-methylimidazo[1,2-a]pyridine-3-carboxylate(3) with N-chlorosuccin-
imide(NCS).The condensation of 2a and primary amines gave 4,5-dihydro-3H-1,4,8b-
triazaacenaphtylen-3-one derivatives (1) in good yields.The synthesis of 1a was accomplished in five
steps from 2-amino-6-metylpyridine (4) without requiring a chromatographic method.

ANTFTOBRLEYNREX[OEERFER TH D I EIEBENIDIN20A, BRI TREXRAYH
FOEXLZRTIEFHREZOMBOLAAICLEFEBMREOHAIIHEFVEIBNEEDN
Z.1 35 /[12a)EY DU BRIIE DS EERANDBANRENTELERRANT ORI
EMTHBEMN, IMESMBEB/BLEZRNV T TEFIF L OERIZERLNDOIEHETT
2., FOARLEDBEFBIFLEAERNATORTH S, YHOoEA/CNESE NI 7Y
TEFIFLOFRZAREZRET I EICXVE2 OFBEESRETV. ThEo0Hh
5 /MR EAERF (PDGF) DIERZMHAETHLEHMEL TR A DRSS L A)NEKY
7IREEZETHHEME 1a 2RHLUE. D 1a B56BEHEH S Y MIBITBRY NI D
WinENH L, BESRLAOBEESHFINS., IHESRETIEA I V12U DR
DIMADHFREZ NI 7007 FIULEFNIZHE A TFHHABRIGZEREELTHYY
P72 FIFLBREARLE. 2 LHALANS, TENRBEAMNSRIEBROZE (12
I]) ®h5L20 b5 74— LB HUOLENRREORBENRHD, FlBBEED
BENLIBE LR T,

BHSNI, 2N AFINFAETH23-FTFV45- P RO N
3H148b0- N THTEFIF L OHEHEE, 135/ [1,2-0)EV \\Nji
CUBOIMITIATIVE, SHLICTOTEAFIEEF T S HHEE
EIBTIVEORIBIZEDARLTNS, TI T, R4 5N N~ O
0% ) AFN3-TFNAFIHNRIIA I T [12a 8 ) P> 2)  CHNHSOLRs
ERBEEE L, CHICE) MU IAFORAY ARSI MELE 2
14-TH T IVERIGESETEHNYTH S 1la 28T BN, HHINWE—FH2HRELE
14-TH T IERBIRREE, BRE, M) ILFaXY 2 Z)NFZIELT 1a 2%



BEmIV— b EFHEL .

1325120 E) POBEARMZDATORTHIEY P EnBRROMIS/—
WEBLSERINTWS, TORBHAOE I TBRROTIY/—IIBRHCEBLEHE
FHRRRETHD., = bOERE. MannichRIEPHDRBRIGR ENBEEINTNSN, W
THOBAXHEREDOENIMTORETH 5. Hand&Puadler T L > T 3 MM A FIVE
FhRNOS O TBREINA 5/ [1,2-aE) P2 ENBSORIERHRES N TSN, £D
BRI 2HIZA 25V 12 EU P ENEHEH B NWEINT B I RAREKERRIGL
BB INTWS, B4, 3MCETFRIIETHDIIATINVERTHLEMTIR
SMAFIEOBEENE 2D, MERRNANOS ALRAIETRRWNEE X,

N

:(;H2)4NHZ / AN N
1a y Xy N AN N\? > l P
CO.R Hy N~ "NH,
X,CHZ 2 CH, CO:R
2 . 4

3

273 /)6-AFNEVDY @ XVERLES-AFIVAIFJ[121]E) P >3- 71V
BMIF)NIZAF (3a) ENCSERIEEI®IET S, FEEVENE TSI OOAFIE 2a
NESNE, 2B, 2a OREREZZRL EREFEFOBEPLBRICEI2BREDENIZTDON
THHET S, BO5NT 2a BEELHBEEE LU TRIRBICAWSE, FEICHES T 2a - Rk
BE14-TIIOTI VDRI R PIVFFIANRINREEREDORIGERTTLEER.
75% DIET 1b NBE SNz, KNWTPA-CEAEE U TKRICK BB TICEDBREE
To7%. N-7xZW MU INFORAF L ANKEAIRIZKO M) IZINFORAEY AR
ZIHMELT 1b KO2%DRBTHMOD 1a ITHNWz, Fie, 2a- BB E14-T5 D7 3
SOE)M)INFOARAY CZNEIT I RELEORIETIRNET?I% T 1a RFSNE,
UEDEIIZ, TNETICHEFDEN D 25-AFIVA 251,21 V) 2 2 FEAEDOALE
BRONOF ALREZRET ZEICED, RfERENEZAVWS NI Y7 EFT7FL >
FEE 1a OEITETHELKRBERIEOREIIRIILEE. ¥ B, FEBETIIL— MEE
WKBFBIATAFINTIA N EQHEEIIOVTHHNDEFETH 5.
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New Methodologies for Automated Synthesis
Jun-ichi Yoshida, Seiji Suga, and Kenichiro Itami
Department of Synthetic Chemistry & Biological Chemistry, Kyoto University
Sakyo-ku, Kyoto 505-8501, Japan

With the advent of high throughput chemistry, the importance of automation has been increasingly recognized
in laboratory synthesis. We wish to report here new synthetic methodologies suitable for automation.

1. FUHIZ

BR2EROKRL 2B CHBEL INIABPHREZOKVELEETI LV O IRFIZEST
WAHEBARILEE, SRELERAZAZLLD L LTWS. TABBFETERT HLE »
b, [BRuRy FEE> THERNITAERTHELE) ~DERFBEONR TS L L BHIZ, BB
BT 2B L5 2F LWARFEROBERELRODOLNA TS, 22T, AHARD
L2 EBT3-D0H LWERFEICSOVT, bhbh Oz FLICBMT 5.

2. BEEAREEA L amREDRA

BEIEREEDHITIT S iy, BBEEZHER - XRTIETTRRL, KEIPLDT IR
—FHLFRARTHS. HELO—FRELUEERIL, 28 - BUTHY, SEBR2ERDE
R CHBMETRECHH - BN T3 RO FERRTEIARE2EZEIMELT 5 Z LiZR
EThHD. ZORMBICHTILENGOT S a—FL L TREDA VTS v—arksy
B - BRMEHEDAALESRFEORERDS.

3. B4 vF S v—ya v
bhbhigREDA T 7 v—avd L,:c (hFtv7 Cation Pool Method
—NVEE) PICEBT Ry FEREFED/ST VAEEA~D
SRSV THEZToTWA. [ F4 VI, 1. J_,@ DD
BEERBLICL Y REIEERELTF AV 2EBERTE “cochnpeor
Ry RFERAEH & S SE—FITRR—RFIEETERET 4 00l and a flow of carbocations for
BLTHFHLWFETHS. RIIRFELF A2 —HF ‘°""""§,‘?;:,’,£“;’ng,’2§,‘;‘“‘°""'

DREHT k5 v 7L, FRIAERD % - HBR Li0b, wig_fetee
ENENA ABERISSERBHF AL 2 BURESE  Uaee
RFREHN L S S €D Z L BRBREThHok. [HFA A=
ToNE IO LD 2RRERB O BRT s L o . ig_aTes
7 ,7‘71'\"‘ 3 RS — B A; - %47 5 Y=g o4
2<, TRy b TBHLAIRE — REREST RS 217 5 on Flow Method

ZlEAREL L. ¥, HEAREBEAVWCIO I
FA T =N ITESLK AT UAERBIToTHS. -



&5, oA 7 u7u—HEBRVATLAERAWE (BF4 77— 20BBLIT>TH
5. ZOFETIE, hFAr2E250TIReL, 7a9—F4 0 TICIRBER LG & &
BEVIHILDTHD. VAT AR/ lTHILICL VBRI 2HHANTE, ELHE
B bEL CEB3 s, FEMNCLVRRERIFAVCH L THERTE 5. &5,
T ThFAr7u—iE] BAVWBEYYTARIVEFRITAARLTEE2S.

4. S  BRESOEFORFEORR

HEARZERALEMNOT 7u—FL LT, 7B - B2 LEHEHFLWVBHESRFED
BRE2IToTWVW3. AEAROEMLICBV T, REFDOLO LY LEIGEOSEE - Hl
DEBEAEEIC2S. EEARTIIABICL Y HEICHRE - BN TX 3N, BHEESRT
X RPRMHET—REOR VIR - BREFENRV. bhbhid, FHLWIREFTEERIC
RAIR72PASEEELE LT, HTHRATRDIBVEFEREORVE - HEMEMEAICEE LFE
ToT5. B« HEMHEBEOOOBMET = 1 X7 S ORE - BREITW, 2-¥Y Y
WY NVERESITEB ZER2RHLEY . YDAV Y AERRAVWEFEOKAIT, KIS
%, B HEERMHORIL Y ERYOTH - BRBBRTITABET TR, YIIVVED
ENLREA 2R L CRISHLBREORBEN M LR EMBITAD Z L THBY.

Phase tag strategy G’z = PHASE TAG O
(:]
(mﬂ
Me \

+
e f'@ phase X
©

reactiml =
6 phase Y
‘m%}4p+e’ jViﬁq;;;smwwwm

5. BpHiZ

Ihdbid, SRIEFEE—A— AP BBERERE > THELIT I Lo TL 3
225, £k, =A7u )77 8 —bMARERERDITENRN. ZLT, TOXI2R
BOFMD, F LORIEREESE T WEWRHF RS ED L RS, EE~OEAEZHELE
FAREMELRENICERL QO LIRS, ZoL 5%, GROBBILEERRTILD

IZi3, AL EEBFPFEBENICEDODHFERERARTIZLBRRARTH S,
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One-pot Process by Use of Double Elimination of Sulfone
" Akihiro Orita, Xiro Ye, Taisaku Yokoyama, Junzo Otera
1-1 Ridai—-cho Okayama 700-0005

Practical and efficient process for access to acetylenes was realized by use of sulfones
and aldehydes as starting compounds. This protocol was carried out in one-pot
manner, and a various types of chemical transformation were compacted in this
process. Use of this protocol enabled access to cyclophanes constructed by
phenylene-ethynylene array.

TEFU I ACAUIIBEEREBME E L TEVWEE2EDTHY, CNETREEZER
TEFLMEAMBRERINTER, BLETTIZANE L ETINTFE REEHRBERICH
WETEFL DT 2Ry MEREEREL TWS, ¥ 20707 IV R—IVEIA I,
FRl, 2EBRBREREEEOERENEENS,

i PhCHO MesSICI LDA
P S0,Ph ?_:': - Ph—==Ph

86%
BalB3ZolovAzEAL, 20772 1 08KERE L, Y0772 11dKE

REBEAEF>THEY, PROBWEARER ZhETICAShTWARY, ML=ZMUIILED
BRHIHUTEDRIVINRODPIVANK S 21T D BY I?)bﬁETTEEEﬁTL
ekl 3, BN ETES 0772 1 BRFRRETHESNE. ? Zo/O0A TR, &
5t U7z Wittig-HomerB O KISIZ L D EE-PEZNV AN R bk 3 NER L, #H< X))
T4 BROBRBIIE-> T 7077 1 BERLEDBDEEZ OGNS, (EE-CEZINA)
s 3 DAERRISXERERITICE > THRL =,

O2Ph  cip(0) (OEY), =

LIHMDS  LDA OOO
THF

CHO -
2 161%

| LimDs { Loa
PhSQ,

TOQPI’I PhSQ.
icn—uo ; .

B PhSO, 3 PhSO;




RIZBRLZIZIZOTOCRZ2MALTAEEES 707 7> 4 DEREBRF L. AFELE
GRNAEFFEEET T Do FELEZDANEKE5BLIUOCTITER6ZEGICTAHY,
BECRERCARELBE ENARICHZIERE TS5 &Ik, BWETE /70Ty
SA4E TRy NTERTDIEICRLE. ® —F, PANKI5DRDDICS I E
FIOAZI T ZAVEGEIIE, RBOKBRMENELSNEZ, WTHORBETH5BLYN
DTV —ITFV AHOESI 2T/ B I EITED, HARBRBYI XD 7077
CATEBRTBDIENTERE,

o
S
7 N
[
M
|
C

2
\
|
<
|
\ /
/)

n-2

1) BuLi / I m— | \
A SENEN W ~
THF 4 — N H= X

U CC

4

References
1) Orita, A.; Yoshioka, N.; Struwe, P.; Braier, A.; Beckmann, A.; Otera, J. Chem. Eur.
J.1999, 5, 1355.
2) Orita, A.; Hasagawa, D.; Nakano, T.; Otera, J. Chem. Eur. J.2002, 8, 2000.
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Development of Automated Synthesizer (MEDLEY)
Akihiro Orita, Yasuo Imakura, Kazuhiko Miyamoto, Junzo Otera
1-1 Ridai-cho Okayama 700-0005

A new type of automated synthesizer has been developed on which various types of
organic reactions can be carried out. Since this apparatus is sealed, all the synthetic
reactions can be executed under inert atmosphere. This synthesizer has realized

accurate loading of reagents and precise control of reaction temperature between -78
°C and rt.

BLlE, NOFU— T ARRISZERICER TAIENTIEREHARER
(MEDLEV)Z B LT3, ZOEBTRRERAVBNKEZLICESRZINTBY, T
PTNILTFTTRIGETI I ENTESD D, KOPCBEIIH L TREE LK EHD P&
BESGICWMOED T &N TH B, £, BE1/N—T2 MANOEREZ KIS OB T,
REBENSO0.ICOREHENTRICEEHET D ZEMNAETH S, 351, EHREOBET
RTEFELBELINZRIEHERLICEHT TSI EMEIEEREZD, a2 Ry T
OERX2EHmT3ZENTATRETHS (K1) . 2

input :evice septum rubber bubbter @
recorder \\ |

ARS sequencer

reservoir
thermometer

VAV A
o

(% % ~—i—Ppump

quencher

3
vy
a3
-2

coolant < ‘ W

Fig 1.




MEDLEYTid, RIGBEDEDICERT HEEAS ) —IVERRBASY ) - OFiR % PIDH
WCEK > TENLEED I L TERRBRETEZESL TWS, PIDME 2 #YIC&E THIEE
MM OB REVZRISREREATETHS (K2) .

Reaction temperature controlled by PID

1 2 3 45 6 78 9 101 12 13 1415 16
HMe/s ———p
Figure 2.
Bt 2 /=PID#HI# # A Whid, EHTZEERLZEI RISHBELERT S Z &M
TE&E3, I, FIWIWNRUPNWANKE2HRBERETE2EEA 7077 O8RS
Ot ATIIRIGEBEZHBICEZALENH DD, BEKORGHBRELFBETO/SA

WY, AL—XIETLULBRILEMERFT—J LREBEONETE A,

1. cooling to -78 °C
2. addition of CIP(O)(OEt),
3. addition of LIHMDS/THF

SOzPh 4. stirring at-78 °C for 0.5 h
» | 5. warming to RT > O O
THE 6. stirring at RT for 1.5 h
CHO 7. cooling to -78 °C —
8. addition of LDA/THF 70%
9. stirring for 2 h

10. addition of NH4Claq

References
1) Orita, A.; Yasui, Y.; Otera, J. Org. Process Res. Dev. 2000, 4, 333.
2) Orita, A.; Yasui, Y.; Otera, J. Org. Process Res. Dev. 2000, 4, 337.
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Development of Ti, Zr — Claisen Condensation
Misaki, Tomonori; Matsumoto, Kunshi; Tanabe, Yoo.
Department of Chemistry, School of Science and Technology, Kwansei Gakuin University, 2-1 Gakuen,
Sanda, Hyogo 669-1337, Japan

Claisen condensation is recognized as a fundamental and useful C-C bond forming reaction in organic
syntheses, and is traditionally carried out under basic conditions. We have continuous interests in Ti-
or Zr-Claisen and aldol reactions toward the fine chemiscal synthesis. Now, we disclose herein a
new type of Ti-Claisen condensation between acyl imidazoles and esters with high cross selectivity
(90:10~99:1).

IFA AR AR SRRSOV CERICEE R CCREATREIGTHY, HRMICEER
RIEThd, YHFEETIE, fEREEELIIR2DH ) TRER Ti(Zr)ClL/ amine RIEHIZ AV
B, TRFAVHEIOEEE Ti, Zr-I5( BV BRERMLTE Y, ZORIERITS v a— T VSR OP
MRV CTRIEPEIT T 5720 IBEMERET CHIETUKWERBEEZ A TERICHLT
bHHATHS,

o X=Br 90%
TiCly - BusN )

, choza - X \/\/\/\kg\/\/x =0Ts 84%

5o £t = OH 79%

=0TBS 91%

0 o o
(o]
Me ‘ 0-5°C b
) OMe | COMe 70%
/Zlgls H.0O (o}
-'PrNEt d
2 e & S B -
R NCoph  -15°C.3h/CHLCY, \h(kopn R “R
R R
RaMe 72%
B - =Et 44%

AE., ThETHFBICRETHY, LALEROR \REN IS/ EBEORNEIT o/, o-K
REETH2BHORRDYBRAL O AT VI CORERIFA L AGE TIIREIT4 DDA
BDBERL ., BIRIIC—FD B -FPLRTFNDHEERTIDIFER ICRETHS, ThDL
BROTNVF—AAMCRIRERREBEBRENTVDRE, 771 B BETIIEIRVEN-
TRV, T ER TCENIESOFALLEDDOR R P HELL TEHETHS, BRKRR B -FhxR



FNOEENRTRELRY, EBITF BB THILELLND,

3P REELL TONLR VBT XTIV, REFEELT o AREFLVWRBERIOVREZAN
TelZ A B BINRTRMD B - b AT NEBHILB K, ¥, B-TP=RXT N
A X ERERCOFRAEBLADOEERPUELL T, THRIITHEL-ZRAE REOBRE
BEEh TS,

o (o}
TiCl, - amine COMe (Et)
R COMe (Et) + RZ L bl
(E) { toluene R? R!
A
69~92%

Wiz, BREOBRBRE~DORBZHEL:, 7", REFAILL CTEHERI/aYRZHEWT,
REFAEL TEB=FALEBVWESES . HEIBERSHEITLE, LbL, e’ BAFVER
WaE, FHIICRLTFZY, TIVOYUBEE X D2 DBELT->TLRY BHE/IZLNH
Keiphrorz,

o]

TiCly (23 eq.), FPrNEt(256q. /\/\/Lk/
~o~cog ¢ ACOE 4(2.3eq) zNo (2.5eq) CO,Et
(1.2eq.) { toluene, -50~-40°C, 1h 58 %
0
NN ~coMe TiCl4(2.3eq.), FPrNEt(2.5 eq.) COM
(1.0eq.) /toluene, -50 ~-40°C, 1 h trace

FITC B BRNOBER. REFRLLTTIUNAIY Y =N ERNWBE, AFLVZRAT LV EBIRE
(cross : self =ca. 9 : 1) ITRXEIFTAEAGEVEITTHILEZ RV HILT,

0 Me o
/\/\)LNAN + ~come TiCl (35069, sec-BuNH (2.0 eq.) /\/\)\r CoMe
/toluene, 0-5°C, 30 min
\=/ (1.0eq.) 5%

cross : self=9: 1

Hiz, B2 BRNOBR, REFD=ATNELT 2-+TFA T Lz AT VERWT, BOE
BEMRIATLICLVEBIREY (cross : self = ca. 99 : 1) 2 BEDORISHSEITTHLERHLE,

0O Me TiCl, - sec-BuNH ]
R‘\/R A A iﬁ R‘\/"YE
o I * RNCN Ttoluene,0-5°,30mn R Y, 0 Y o
self

R1
Cross

(51~87% cross:self=ca.89:1)
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Development of the Esterification or Amidation for the Process Chemistry
Kazunori Wakasugi, Athushi Nakamura, Yoo Tanabe
Department of Chemistry, School of Science and Technology, Kwansei Gakuin University, 2-1 Gakuen,
Sanda, Hyogo 669-1337, Japan

Various carboxylic esters or amides were prepared in good to excellent yields between carboxylic
acids and equimolar amounts of alcohols or amines under very mild conditions utilizing novel two
condensation agents; 1) Me,;NSO,Cl combined with RNMe, (R = Me, Bu) and 2) TsCl combined with
N-methylimidazole. These methods have merits of its high reactivity, mildness, operational
simplicity, and economy in the use of condensation agents.

ANVRBETNA—NVERRT IVICEDEECRATMEEIIT I FEIX, TSR
FEXOICEERRSETHD. YR IODINVR/BLETAI— X B PHITEVERGET
DT AT MURISIXS B ETIZ, DCC ¥ - Ml - (LA - BOP-Cl #72 Y& < OFENR
HEINTW3., WTFhbBEh-FETHEH, BRELEESRAZAVILERD-7=. §H,

2HEBOEM T INeEERERNDIFEZRVHLE.

condensation reagent (~1.0 eq.)
R'CO,H + R2OH R'CO,R?

«( 1 : 1)

1) Me;NSO,Cl/ Me;NR (R =Me, Bu) #AMEMAVSIATNL - 7S FERE Y

UHRZ TR T L I—=LVDRANVKR=MEDHFRICEBWT, B=ZV AFAT I (MeNR)
ZANF=AraY FEMAIICESELTIZEE2RVELTWS. ? ZoBXcEIE, 2L
Rzl R/ EZUAFALT IV MeNR) 2BWAZRF VA LERR. TOREER,
Me;NSO,Cl / Me;NR (R = Me, Bu) #i8FIEZAWVWAZ L&Y, YBSODOI LR BET NV
= ANLBRPBTCRATFARBLNBEZLERVHLE. ZOBEFIILVEBET IV
D= AREFELTOTHBIREOCOINVRVBERIEL, TAHI—NVEZEALVT 7EANMESH
v, Thbh, ERESBRETHY, FSHEIXEREBICEETS. £, RROFKHFICK
57 I FMERELRNBTHEITTS. ZOFEEZRI UV MBIRARY 7 <) v ORBBOE

BUCRIA L. ZhboFEIEmAmiEERECRBYOSRIIRUSEEZEILND.

Me_NSO,CI (2.0 eq.), Me;NR (3.0 eq.)
R'CO,H + R%OH 2 R'CO,R?
or cat. DMAP (0.1 eq.) / MeCN or

3 1 2053
RARNH A; MesN (R = Me), 0-5°C, 3 h. R'CONR'R
(1 : 1) B: BuNMe, (R = Bu), 4045 °C, 1 h. >90%




OCHO 1) MOMCI, NaH / MeCN mﬂo 1) KOH / MeOH-H.0 /@/\/\«CO&!
HO 2 9 2H' MOMO

(EO),P . COMe 70% 93%
NaH / MeCN
(one-pot)
ﬁ » MeNSOCl x coO conc. HCY ST OO
BuNMe, , DMAP / MeCN MOMO/Gr\/\/ 1'PIOH-THF HOO/\NC
o

(76%) 2-chloro-1-methylpyridinium jodide method.

Coumaperine
(natural chemopreventive product)

2) TsCI/N-AFNA SHIT—LBERMEBNDBIATFIE « PE FiL * FATIRAFILERD

FINL IFYS—NEIRART UMEFIE LTAELATWAS. —F A IF /=X N kD
EFEESLEMH, REECENREAITHS. ZOZODEXILEIE, 415V
—NERWET Ry FTCOZ AT ALORBERAT=. TOER, TSCl/N-AFLALIFY/
—VEARERAVWAZLIZLY, BNBTCRATNALRIEHHEIT L. £, TOFETIX
7 I Kk, EHREETFA=RT AL ERRICEITT 5. E3RD Me,NSO,Cl/ Me;NR (R = Me,
Bu) AR B L, RISHIRRISTHS. EHIZ TsCl & N-AFNAA IF Y/ —iddkic
EBTHB®D, aX b ERH+HFO—CHRTE3FRBELTNS.

NV‘N—Me ° .
R'COM 1) TsCi(1.2eq), s/ (3.0eq)/MeCN 0°C,30 min 0.2
2 2!
2) R?CH (1.0 eq.) / MeCN 0°C,2h
or or
RZRNH R'CONR®R®
or or
R2SH R'COSR?
>80%

P2 >OFEREREICLE T IRGEER L TR Y, & - BEHE - BEEmcEY
TFut AMLFIHIBEATETHE L EZOND.
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Selective Double Carbon-Acylation by Electron Transfer from Electrode
Ikuio Nishiguchi, Yoshimasa Yamamoto, Masahiro Sakai, and Hirofumi Maekawa
Department of Chemistry, Nagaoka University of Technology,

1603-1 Kamitomioka, Nagaoka, Niigata 940-2188

Electroreduction of styrenes or methacrylic acid esters in the presence of aliphatic acid anhydrides or
N-acylimidazoles using zinc plates as the anode and the cathode in an undivided cell brought about
unprecedented double C-acylation of their vicinal olefinic carbon atoms to afford the corresponding
1,4-diketones in satisfactory yield. This double C-acylation of vicinal olefinic carbon atoms is
characterized by simple procedure, unique reaction pattern, high selectively, good yield and much
usefulness of the products, which may possess high potentiality in process chemistry.

1. EFBBHRARSREFOBRZICLIVERIFEERTOIFETHY, EBFLWWHI 7 U—
VERRBREEZAWTRISZTH 2N TE S, YHRRICEW T, BIERTE "Xii&E Mg
FRVAEFBHERNIC LY 2, FEKRoeB-REI N R EEBRRTF AR EORHR
RORRR— 7 VLRGN, BEKYOCBECHTFET CHRBICTHEICEITTS 2L
ZEEICRH L TW3, AHETIX, BEADS LIIN-TINA IF Y —NVFET CTOER
BERIGICBITRRAFLVVRARAZ 7 YUVB AT NVEODZERFE—T7 VRS E2FIHT
RHLE,

2. BEICAFVVEERRAZ 7 INVBATMVEERAW, XKFEFRELLTELELT S
n-TFNT =T A, % DMF L L. BEEEBICESRE E 267 7o EREO v — v —
BN, ERBEKTICTCEEREREZI T/, BERTHE., BB TRINRAY %
RMBL, BMERFERITL7uv b T 7 4 —iCL>THEE BRILE,

3. BEAMFETICBITIARFLUVEOT UNMERGET AR, AV 7 4 VIRERF
~® vicinal RE—_—E7 VIHLRIGHETL, ®IET5 14-U7 P VERBEFRIRETED
iz, £, 7UMERIE LTN-TINA I —NVERAVWEZRIZBNTH, REFRIRER
T 14-TU7 b UERBLN, HIC, BEKYTIIEETH TZINEX FXVERLHI VR
b VEOBAIZOWT HET L RITHERICERE, BRO—ERD Table 277,

1
R'COX0 ®@ ©o R
A'/\ + or M
n-BuyNBr,
Ri@ DMF Yield=85~63%
— R'=Alkyl

R%=Alkyl, MeO-, EtO-

—29—



Table. Double C-Acylation of Styrene in the presence of
Acid Anhydrides or N-Acylimidazoles

Entry R! Yield (%) Entry R? Yield (%)
1 CH;- 82 5 CHs- 73
2 CyHs- 81 6 C,H;- 63
3 nCHr 85 7 MeO- 82
4 isoGHr 73 8 EtO- 72

—F. BEAMEETICBITS 70 bV BFLOBBETRIGZ{To ToER, oA
BT IMEENRTofLB7a biALENRT 3-AFA LT Y UBzFAUREBENICELN,
i, ARG TIRBITIAREBT AT LVOBBETRGE1O Y., T/ 7 UMV LERDHR
FIRETELATHS Y, ZhiZH LT, A¥ 27 VA BATABEOBEBETRIGICBWT
i3, ZHRZE-TINMEBRETLTHIET 3 1,4-OF PUERB LR,

® © o)
COOEt Mg—C
—~ + (CH;CO)0 ————— OOEt
P n-BuyNBr, h
DMF Yield=85%
OOEt ” .
In—7Zn
/=): * o (CHCOROo ———— COOEt
n-BuyNBr,
DMF Yield=50%
® (]
f\;OOR Zn—1Zn
+ (CH3CO)20 —
n-ByNBr, OOR
DMF
R=Me-, Et-, PhCH,- Yield=72~59%

FEERREITUGIE, BEREPOA VT 4 VEMA~DBEFBHICIVERT I T =47
CHNDB-RBIZT VI LRIBREBEFEELZ L TEC—EFBINEZ Y., £ERT I LA
=AVIEZORE-T VIALRIEBRRI D Z LICE W EITTR L ELOND, 72, T
L LTERTIINNA=FOREBERRICHEDOHIREL Y, FEZORE—T U ALRET
T35, 7a bACHEENITETT30BRETILEXOND,

WFhIZL T, ERRERLL WS WERRET, HERBEETIZT vicinal L7 1 VR
R~OHBROLR"EBRRE -7 VUVERIEEHBIETLTHERAR 14-OF b BN FRE
TERTIHFIL. e REE~DEEVIGARRNCHfREh S,

1) Ohno, T.; Aramaki, H.; Nakahiro, H.; Nishiguchi, 1., Tetrahedron, 1996, 52, 1943
2) Ohno, T.; Sakai, M.; Ishio, Y.; Shibata, T., Maekawa, H.; Nishiguchi, 1., Org. Ler., 2001, 3, 3439
Nishiguchi, I.; Yamamoto, Y.; Sakai, M.; Ohno, T.; Ishino, Y.; Maekawa, H., Synlett, in press
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Exploitation of Environmentally Benign Process for Structural Transformation of
Pyrrolidine Ring
Takashi Ikeda, Yasuhisa Kanda, Shigeru Furukubo,
Osamu Onomura, Toshihide Maki, Yoshihiro Matsumura
Deaprtment of Pharmaceutical Sciences, Graduate School of Biomedical Sciences,
Nagasaki University
1-14 Bunkyo-machi, Nagasaki 852-8521

Recently environmentally benign organic reactions become more and more important. We have
already reported methoxylation of cyclic amines using electrochemical oxidation and the subsequent
introduction of nucleophiles to the methoxylated products. We report herein an improvement of the
environmentally benign methoxylation followed by a nucleophilic reaction in halogen-free non-
solvent system. .

REMEICEALNEE ST, ARSRICBLTHEEANMKIENETETROOINTHL
B RLXBANNA—F OBBELEE—BEEL, ZOBLICEDESNS a-A bt
SHIWNA—R2ERBREH (Nu) EORBEE_BREETS o-BRINNA— R3OS
REZBLCHFEL TS (K1), » U UBEZBREICHBIT 2 RERIEA KIS ORI ITEL
AFLE2BEICANVWSRE, 7DtX®ﬁﬁ#b&§T«%ﬁﬂﬁonto

supporting electrolyte Nucleophlle
() R T
in CH,0H in CH,Cl,

2F/mol Z
la-c 2a-c 3a-c
aZZ=C02CI‘I3
b :Z=C02CH2Ph
¢:Z=COPh

GH. TO2BREEEIINSINDAREE. BERNHN S O ICT3ED0WMEET
o7, B, BBREICBWTRABIRINF—Z2ANEERBILOSEEICOVT. £
BBRETIIERER TORK-REESHROTERIC DN TR L,

(1) BEERILICKDAINNA=PMDa-A  FLTOER

TE. KEHICE210BERL2RM U, ABEMIZ, 26cm x 112 cm DIFERER S

DIANRZEACODBVWENRRNVZRAVWE WI3FH). COXBEMzERIEEI



(200mL) iZf# 2 7= B €GBS x 12 om) ITHERT 5 &, XK, BRKI2AQETEEZ®{Z 2L
MTE, SHFHTAIH3CANMDEZRZE-. HE, 1052 A0LHITI 2 ETFELEBET
HBDT, AELEHFT. EHRE0.134mol® 12B{ETESZ Z &2/ 5, EBEIZIE, 150mL @
A% ) —)ViZ¥EM L 7=1a(100 mmol)/» 52a % 76mmol (76%NHR) B7=, 1b, 1c THIFEAE
F U T2b, 22 BB ENTER. NAPFTHANRINERY DO THRBEOHR
THET D a-A MFTAHINA— 2Bk,
(2) EBEHRITBITS a-A MFIHNA— R2ADREHINuEA 7 0 A DE
DHTIDBEICBNTRLIMBEIAFL OPICBWTIUNI ) —IVIT—F), EEAFL
AMEEH. TFICHEOBLOREHE2EORIEEZT>TVRS (X1), ? D b, &
HAFL ALEM4 LORBEEEBRERIIBOTERTT N ZRHELE (X2),

acid(0.1equiv) R
\ > R
2 + R R' non-solvent system \
t z R
4 5

TDHER. 2. 4. BUEROE (BrdnstedBidH 2 W idLewisE) Z#HB THETSFTT,
HNBTRAMBEEERKIENEITTIEZRAHLE., TO#MIZ. UTOEVTH S
(Table 1), '

Table 1. Yield(%) of 5 from 2 in CH,Cl, or under a solvent-free condition

4 (3 equiv)
acid (0.1 equiv)

5

Acid p-TsOH TiCly(0-i-Pr),
Nucleophile in CH,Cl, solvent-free ! in CH,C1, solvent-free
COCH '
<cocm, | 6% = %% | 1% ——> %
CO,CH ;
<CO§CH§ trace ———) trace : 5% ——» 61%

RERELTTEFIVT 2 2ZANWCHCLBERPIZTRIEZITS &, pTsOH, R
TiCL(Oi-Pr), W T HNDEZANTSH, WNRBIITEE~BENRBTH-o=. —F. ARORIEE
EBEERITTIT O R5E, SOWRBREIRE<MELE, EETOVEBIAFINEREREL
288, TiCL(0LPr),Z AN B RICTBNTIHEN TR SS5ORFE DR EMED Sz,

TEFINTER Y, SOV AFINTNOREFRIOBEEIZH, solvent free DA,
CHCLBHL D bR iR EEA . CHCLBED & & D5DINR DK T idRikH D
EDHEEZAOND, BE, CHCLIBHO L ZFITIISE EHIZ2 D2 BAENHYBAERL
Tz, 7238, solvent freeRICBNWTIIRIE TH, BNBEZLEELHTEHENIS LA O
NS T74—ICTERNERBETD I ENTEIFE DD S,

Reference
1)Yoshihiro Matsumura, et al J. Am. Chem. Soc.1981, 103, 1172-1176.
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Highly Stereoselective Olefination of Ketones via Ynolate Anions
Mitsuru Shindo,*® Takashi Yoshikawa,® Yusuke Sato,* Kozo Shishido®
a) Institute for Medicinal Resources, University of Tokushima, Sho-machi 1, Tokushima 770-8505
b) PRESTO, JST

Ynolate anions react with ketones to give B-lactone enolates, which are immediately cleaved into o,f3-
unsaturated carboxylate via electrocyclic ring-opening at room temperature.  Herein, we
accomplished the highly stereoselective olefination controlled by chelation using o-alkoxy- or o-
siloxyketones. The resulting o,B-unsaturated carboxylates were easily converted to multisubstituted
¥-butenolides in one-pot.

ANVRZNDF L 7 4 AMERBIEREARTRASINIBENRIETH D05, Winig KIS
% Honer-Emmons K. Peterson RIS &E W2 ERERETIIIEMNHS o a4 1L 74 >
{EREOBMBEEFBL MITIZEAEBRETN TN,

BRL4BA/)S— b7 A 0OFBRMEEREZHREL., ' ThE2EBIZA/S—rT7 2
CERAWERIEHREZED TE R, *TOBEBT. 1 /55— 72 F 227 NVTERDPS B
VEZRTRIBIED L. BILAMIZSIERHARRENETL a. B —FAMAINVEE
NERTBHZEEZRM UL (Scheme 1). * TORBEANRZINDF LT 4 AMERIBERX
WRHIZBLARNMULER, SEAEERICEOHBAINET 2NV T R RUETINY S
VIRBBETAHUBBRIRNAL 7o MERIEERB LEEL .

Scheme 1

t-BuLi M "Jt M OLi CO.H
Me>(COZEt_< \ PH” ~Me Pn}fg ;
OLi

Br Br Li, naphthalene Me
{cat.) E:Z=4:1(99%)

SE, ReBFL—2ahlicksr2® z—BROTL 74 MERIEOBERITERIIL. B
ZhEr—75F /U ROURy FERICERBL=OTHRET 5.

F9. afriz MeO. MOMO, MPMO %2 BALETOEAT7x /) U BRGEERBLLTR
IRERABE (Table 1), . a—PTOFIAFTIIVIZ t-Buli HBLKBIVFIALAF TSIV IFA
REEASETERLES /) S— FoFVICERATT M E2RBIVRELEANRFTS
—hBAFNIAFIMELEEZA, ZEDAFL T4 2 (a. B—FEMITATIV) DB
Bohi, £/=, TES © TBS THREEhi-e—-t ROoF> /oA 7/ > THEWL Z &
RUETHEDOF L 74 D EBRBTERTDIEMNTER, entry 1, 2, 8 IZRT LD ITafLic
I—FNVEBREFLEWS PO TREVEBRETH LI ENS, T—TFIEROUFUL




NTBFL—YaRE>TARMFHBEINTWS EEZS5NS (Figure 1),

002Me
M THF Mel
\ + p X major isomer
oL 1,0.5 wosh

Table 1.
entry X Ratio (major : minor) Yield (%)
1 H 6:1 89 Figure 1
2 Me 3:1 86
3 OMe >99:1 81 _ /o
4 OMOM 50:1 50 o] /Li
5 OMPM >99:1 76 ?
6 OTES 70:1 71 Si
7 OTBS 50:1 85
8 OCOrBu 1:1 44

ERIGIEER, BRROe—20F > (FHAFY) ¥ M UELSBRATETHDZO—K
H¥iTEY (Figure 2).

Figure 2 CO,Me M CO.Me Me_ CO,Me M COzMe COzMe
oTBS Irorss | oTBS ores
Mé PH 05<
o

>09:1 (91%) 15:1 (99%)
>99:1 (66%)  >99:1 (83%)  >99:1 (83%)

ZNSDERMIIBUEBT A ETERICr—75 /) RIZEREIND, 1/5— 05
TRy NTERTBHIEHTESD (Scheme 2),

Scheme 2 M 0
. THF  HCI
AN ne” N0 BS > > | o o96%
oLi M,05h EtOH

UEDEDICRLZBRRETIIRBETHo =T b DAL T4 I K ZUBHRT IV >
DOEBROEREA /) I—hERAVEFL—2aHBIcL0ERLE, BI2T5 /U KO
7Ry hEREDRMELE, 5%, FRAREERARAL 74 AMERIBANERBTH I E
NP/t h5,

References:

1) Shindo, M. et al. Tetrahedron 1998, 54, 2411; Shindo, M. et al. Tetrahedron Let:. 2001, 42, 8357.
2) For review: HTHEFE. FHE1L 2000, 58, 1155; M 2000, 120, 1233.  3) Shindo, M. et al.
Tetrahedron Lett. 1998, 39, 4857. 4) Shindo, M. et al. J. Org. Chem. 2000, 65, 5443. 5) Shindo, M.
etal. J. Am. Chem. Soc. in press.
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One-Pot Synthesis of Allene
Hideki Inoue, Yasuo Nagaoka, and Kiyoshi Tomioka

Graduate School of Pharmaceutical Sciences,Kyoto University,
Yoshida, Sakyo-ku, Kyoto 606-8501

LDA treatment of alkenylphosphonates , prepared by Horner-Wadsworth-Emmons (HWE) reaction
of methylenebisphosphonate with aldehydes, undergoes regioselective lithiation and following
treatment with aldehydes afforded Baylis-Hillman reaction-type productsin high yields. Subsequent
HWE olefination with KH or KH-18-crown-6 as a base provided allenes in good yields. One-flask
procedure was successfully developed starting from methylenebisphosphonate to afford an allene in
a reasonably good yield.

HBROBNRKE - REE SRR OBRIT. FEE RLEORbBE/A KA DR LR
HTHD, COBRENOPHED 1 DELTRLIFap-FRMEAKRF—b, "FRAT42F
FURY ZAVERFEEBVRRGOBERITCAZRF L TELE, TOM. op-FEaf0
HRARF— hOaffBEER 7O R ALICEKBEZDIN T A > OFR. 5l &R RFEREFHIE
DRIBIZE B RFE —RFEEERKIGERRIGEL., BAREEMEL TASHTWBET L
COFBRREBRIBIENTER. YEIURPILTRT L O—BESRICESREY
TTZOBODHEBITDOVWTHENT 3,

TNVIGZNVKAFRF— BB ETHT L EREDRFRE

2
ol
R3

R
LDA i R? H R R2
1 o
R \\/\ERz—b R\~ ng RL 9 —_— _‘%RS
PR,
1 2 3 4

Y B 34 BRFEEH DTN ZINKATRF—F1 ZIDAMEL T2 &L, 7ITE
REMABEE ROFIFARFI— b 3 NEEMNITBSNE. —FHy AL 1,2 MRKREFD
TV ZIERAFF— 1 TlE, BEENEZ S, FZTHRARF—R 1 E7INTE R#EE
TLDAZMABEBHOE ROFIKRAFRF—b 3 BEERMELTESNZ. RIZ. &
SNk ROFIFRAKRF—F3DT L2 4 AOFERAEEBRGHEICOVWTRIMLE. 3
® HWE B OBBERINIE 7 IV 3 — NV HEEEED P=ONDREHRBRICL DR T B HRATEF
Y HRHGEERL THITT 5. 3 D o il sp2 REDESAIIN 120° THV sp3RFE (W
109.5° ) IZHRTIEATH B, o TREBMEO T IV A—NVHEERERETFHMNTHS U
CEDEENEL B ED, EHEIXNF—REEL< 23, ®>T. BFLRNBETTY L > %



BEDITRERREBUOREEEZEDDLERDH D, —HREEZHDH-DICAND
BIEEIRRARF—F 3 OYLOBE 7O R AMERT L2 4 OB 7O R ALEEZTBRIOLSH
B8, #EYREE. RIGBE. RIERFMFEZROTILENDS.

H
) -
. 120°) o
N, T RO
sp? 5 .
HaiER, REFGHEZRIILEER, KH, 60CH L <X KH-18-crown-6, 0CO&HT

TROVIBRTVRERTES ZEZRAVWELE, FFAFF— MOBBRENED S
ERBEHRETEETIHENHIODDRFBNETT L 2G5 EITRILE,

KH 1.0 eq

t H )
18-crown-6 0.1 eq Ph——
NP IR
P(Oi-Pr), THF,0°C, 30 min H £Bu
3a 2% trace

TV>O—EAMREOHRE

RLDT7 LV ERER—FEEGRNOBANHFTE S, £EBRMOE. BRHE Li-3a OFF
HRTNDIZT LoADEEMB DI W ENBHSMhER >, TITIDYFIA
ZINAFL RICHELDERZMAEZ S t-BuOK ML EZICEBNRETY L oL
TEBZEZRWELE, UFILTNIFL RA -BuOK EHFA ML, Li-3a 8
K-3a iZBZZEDH> TRIEENRERLEEZDTH S, COFEZHANVTAF L ERAFRAR
F—INST L ETOIBREREE—HEESRETD ERPOFRGEZ 2 HEETIIT L
B DBUBNBRTEDIENTEE,

i) NaH i) LDA
P(OEt), 0 °C,10 min Ph\/\ﬁ) —78 °C,10 min
P(OEt); iv) +-BuCHO

P(OE), i) PhCHO
© ) BUOK
| i \'J
+8 ' 1t, 50 min P'\ H
AU tBu
P(OEt), H

Li-3a overall yield 73 %

F-BERERT V> OBRKBRREZZTNENIIHLHF > TERTEZRIKENF 3,

1 ? f 2 Double HWE reaction R’ R?
N0 + ROLR_POR: | 5P >
H H2 Ra H R

References

1) Nagaoka, Y.; Tomioka, K. J. Org. Chem. 1998, 63,6428-6429.

2) Nagaoka, Y.; Inoue, H.; El-Kossi, N.; Tomioka, K. Chem. Commun. 2002, 122-123.

3) Inoue, H.; Tsubouchi, H.; Nagaoka, Y.; Tomioka, K. Tetrahedron, 2002, 58, 83-90.
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Mannich-type Reaction Catalyzed by Brgnsted Acid in Water
Takahiko Akiyama , Junji Ito, and Hirotaka Kagoshima
Department of Chemistry, Faculty of Science, Gakushuin University,
1-5-1, Mejiro, Toshima-ku, Tokyo 171-8588

We reported that Brgnsted acid catalyzed Mannich type reactions of silyl enolate with imine
proceeded smoothly in water in the presence of SDS as a surfactant(0.4 eq. ) to give B-amino carbonyl
compounds in high yields. Both syn and anti isomers were obtained highly diastereoselectively by
the proper choice of the solvent and ketene silyl acetal. We have found that loading of SDS could be
reduced as low as | mol% by use of ketene silyl acetals as nucleophiles. Furthermore, it was found
that the Mannich adducts were obtained even in the absence of SDS by increasing the amount of
HBF4t0 0.3 eq.

TE, ARERICAHLIFLVWEEEL L TKI»NEBZEDOTEY, KEEPTOHRRERK
BOBRENERIITONTWVWS, UMEZE TR 7L Y A7 v FEENLV A RBRIZKDLB 1 2~
DERRIEELRTHEIEFRHE L. T4HHSDS(A0 molB)FET, KPllHnT
HBF4(10 mol%) ¥ {EH &¢ vy =y b BIRIEARIER (E1TT 5 Z & & R ik L7-(Scheme

D,
R )’\ S0 04ca) U Scheme 1
2
P~ H Ph PH Ph

rt,1.5h

90%
$7:, KIEHEPSDSE0 molBYELET, 7V AT v NEE& L THBF IV 7= &K
6% 1T - 72 & Z Aaza Diels-Alder 2, ¥ = v b RIRIEOWTFROBEIZBVTHESH,
CRIEPET LT 5V Fuy F U FERK, B-7 I/ AT VABREBTHLNL,
EHIVTATLABRM R =y L BRIRIGIZOWTHE 2 1To7: 825, 1 3 1I3L
PEBVEBBREYETESTOVINTEI—LVERY, BEXECSITLEFHVERET
synfk, antifbkDLEHIHEATTEE & % o 72(Scheme  2)o THF TSDSOLEDHRETIE L) VT
J—VI—FNERAWTIToTWiz/®, SDS% 40 mol%leBE L L Twiz, LA LSDS%40
mol%fiV: % LA b AP L  RICER DML AEETH > 700 COMBERRIT HL0IE
BBV F )N TEI=LVERVET =y b BIRIGIZBVTSDSO Y= D FRE &
1T 720 KBS, HBF4(10 molB)FEET, 1 I VIZKEHEDBENTr Ty )V T2 I — N
*EREEDLSDSEDLTHI molBA VT THERH,IZT Yy = v e BRI EITL,



p-MeOCsH4\
NH

™S aq. HBF4(0.1 eq. )
“ > canti=0&-
' OMe H,0, SDS(0.4 eq. ) R . OMe syn:anti=95:5
.CgH,p-OMe OSiPhg OSiPh,
MeOC
/E + { Ar P 6H4\NH
R™ "H aq. HBF4(0.1 eq.)
Z > canti=1
OTBS PrOH or CH,CN R® Y "OAr syn:anti=1:99
OTBS oTBS
\_ Ar=24, 6-Me,CgH, Scheme 2

BT 5~y =y e FMEPBINETHEOLNI, HIZHBF4%30 molZzHWA I &iZL Y, SDS
(AL THREEPIZBVTHER C RIEAMEITL7, SDSEI mol%, HBF4% 10
mol% VB & TA I VI LEEADI YNNI ) T— FOEE OB 1To 720 7
FTrINTES—NVERHCS LA TRICYHRT LSNETE-7I/ZATANELA
Fro FOTAVEEEAFVHED Y F )N T —LEHOCTERSHBARICYTo 7
(Table 1)o FHERT VT F, HERTIVTE FOALLT, BRIFRTVFe FEHWTY
ERSHERICARAE CGEIT L, LED#ER2HSDSEHLT A molE TRHLESL I L
L) BEDBRETRICEDEZLELSTTRE L & o7,

NH . PM
’ OSiMe, HBF, F’\NH
+ + — —_—
R OH HO rit.
¥ o OMe R OMe

lProtocol ! HBF;10mol% SDS | mol%lIProtocol 2 HBF,30 mol%l

Table 1. = 5HE & Ko

Protocol 1 Protocol 2
Entry R
Time/h Yield/% Time/h Yield/%
1 PhCO 5 86 5 89
2 C}\ 1 90 5 96
3 PhCH,CH, 3 53 5 86
4 BnOCH, 3 73 5 84

References
1) T. Akiyama, J. Takaya, and H. Kagoshima, Tetrahedron Lett., 42, 4025 (2001). T. Akiyama, J.
Takaya, and H. Kagoshima, Synlert, 1999, 1426.
2) T. Akiyama, J. Takaya, and H. Kagoshima, Tetrahedron Lett., 40, 7831 (1999).
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Solid acid-catalyzed Mannich-type Reaction and aza Diels-Alder Reaction
Takahiko Akiyama, Keiichirou Matsuda, and Hirotaka Kagoshima
Faculty of Science, Gakushuin University,

1-5-1, Mejiro, Toshima-ku, Tokyo, 171-8588

Montmorillonite K10-catalyzed Mannich-type reaction of ketene silyl acetal with a variety of
aldimines took place smoothly in water to afford the corresponding Mannich adducts in high yields.
Danishefsky's diene underwent aza Diels-Alder reaction to furnish dihydropyridone derivatives in
good yields. Three-component condensation reaction of ketene silyl acetal or Danishefsky's diene with

aldimines, prepared in situ from aldehyde and amine, proceeded in water.

FLOAE, HEORENERIITOATWAS, KEEBEEICAW-EBRARRISHER
EEHTND, YFEETH, FEiEHEAZEMLAZAPICHB VT, HBF, I LY 1 2
YT Bw =y B B DR, aza Diels-Alder &S PA B L EITFTB L %
BELTWS, LMLAAS, HBF, BKICAETHHHIC, RICHICPIRELZLEL
L, FBEIRT D ZEATERV, £IZT, SEB A IXEEEA & LT—RIC B -
TR - RFEETHY, BIRVOBFSLEEREECER Lz, KREBEREF T =y e BK
JER U, aza Diels-Alder G4, BEABICLVHERBEITTHIZ L2 RELI-OTHET
%,

BEEBELTEECR L LTHWS v =y EBRISIC OV TRET 21T - 72 (Scheme 1), £~
EY aFA b KIO, Amberlyst 15 DRY, Nafion, ~7 2R Y §D 4 FEDE K8 %AV TA
IVETTUVINT RS —NEDT =y b BIRIEERRT-, WThICBWTHLEMNRT
SHIETBB-TI/TAFARBONEN, TORTHGESLEY THEELTY i A
b KI0 AW BOIIBIT E RIS KIS EIT LT,

PMR

.PMP Solid acid (0.1 eq. NH

i . /k(ows O1eq) (Scheme 1)
P OMe

PH OMe H20
PMP=p-MeOC¢H, Montmorillonite K10 ; quant
Amberlyst 15 DRY ; 90%
Nafion ; 86%

Ha[Si(W3010)ls ; 93%



KicHize DA I E2ROCTIRE —BIEOREH 2 1To /-, FER - HERA I Fhick
WThvwr=y e BIRIEKTUY, aza Diels-Alder [IIEAEIT L, EEWTHIETEB-TI /4
NR=EEY, Y Frbe ) FUoFEENRBHRILETH SN 7=(Scheme 2),

Montmorillonite K10 pyp.
)ﬁ/OTMS (0.1eq.) . NH
H,O R . OMe

OMe

R =2-Thienyl (97%)

H)rxll . R =p-CICgH, (93%) (Scheme 2)
TMSO. Montmorillonite K10
\< (0.1eq.) PMF’H
N H,0
2 R o)
OMe

R =2-Furyl (90%)
R=0-MeCgH, (92%)

IhHIl, REETHHFUNAFETHIA I IZELT, FRTTATE FET Ivick
DA IR L, ZNIZ Danishefsky's T #EM &5 S HHEE™ aza Diels-Alder KX
IS % KRS L 7-(Scheme 3), MENifRA I /12Xt 9 5 aza Diels-Alder SUSAERL/MZHEITL, 3t
T RILERDS RIFRINETH L,

TMSO Monitmorillonite K10
(0.1 eq) PMR
RCHO + PMPNH, + ™ o - (Scheme 3)
2
OMe R o

R = c-Hex (86%)

R =BnOCH, (71%)

R =BnOC(CHg)H (82%, syn / anti = 80:20)
R =PhC(CH,4)H (74%, syn/ anti= 20:80)

ErEVIFA M KIO (T ARICEHBERICBWO TINAERIC L 0 IEMEE LRIV S
nNTEY, F-APFTHWLGA-REFRIZEBD TRONA TS, SEIFKAIE, T Ya)
A FKIODBKFIZBWTHIRE-IRFBERRISCOFGALREELAE LTS Z 2R LT,

References
1) Akiyama, T.; Takaya, J.; Kagoshima, H. Tetrahedron Lett. 1999, 40, 7831-7834.

2) Akiyama, T.; Takaya, J.; Kagoshima, H. Tetrahedron Letr. 2001, 42, 4025-4028.
Akiyama, T.; Takaya, J.; Kagoshima, H. Synler 1999, 1426-1428.
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Chiral Lewis Acids-Catalyzed, Enantioselective
Propargyl- and Allenylation Reactions of c-Imino Esters
Hirotaka Kagosima, Kazunori Daidouji, Tetsumaru Uzawa, and Takahiko Akiyama
Faculty of Science, Gakushuin University,

1-5-1, Mejiro, Toshima-ku. Tokyo, 171-8588

In the presence of a chiral Lewis acid catalyst prepared from a Cu(I) salt and (R)-Tol-BINAP,
allenyl- and propargyltins reacted with a-imino ester to give the corresponding homopropargyl-

and homoallenylamines, respectively, with good enantioselectivities.

<> A IVEICHT AMENTERZGNRICIE, tEEFEEEERILEWEENRT
DI-HNEERFEN—DTHY, EFEMEMTE =y e BRIS, 7Y MERIE, <
VRISERREENTWD, —F, 4 IVEAORENTE g V¥ ERIGEZ&E L MEE
INEROTF o FARRMETER LI-RETR, €25, 7o 30X bRISIEREE
RTHAET L ORMIIZEY, RFCTL=/EBRETTAZENHD, Fairxn
LT V=ML B R BERREOHBLRBELRL7-HDTHDHLEEXLND,
(Scheme 1)

RN
NH
//\ M _— /l\/

. R
R

N 1 l Zasn¥ie

(Scheme 1)
RN NH
/\ M —_ e H)\/ /
p472= %4

BoNDFES o VFAT I VIBREMOBTRELREBE TAFEER~TrEY 70
BRERTER I EMREIN TV D, ELRARICEFETL=AT I VL BREOEREE
EMEBR TRERER~AT OV oRBPERTEDIZLHRESNA TS,

ZZTEHE, HAXFINRNA ABEREXRAVET V=V RAXDL I ~DZF o F
A BIROMAMEISZ L D AFEEERET 0/ IV EALT IV OERERF L,



<FER> FTINNAL ABBETFET, 1 I HLTT LA ZAZ2BOTRIGET»
7= A2 ORIEEEORTTOREER, Lectkak U Jprgensenic L » THREIN T D,
(DEEFXFFTASRRAT AN L -X TN A ABBBEEET, RIEZIT) L BEF
BERNEBONTE, Thbb, PFLz—FAEES, [Cu(MelN)4]C104& (R)-tol-
BINAPA OIS L 72 ¥ F AN A ABEFET (L mol%), a-4 I/ ZAT AT L=/ R
ZXQa) #EA &L A, hETa/VFEALT IV (Ba)EFRETL=AT I Qa)D
BAHEIHDINETH- (Entry 1), ZORIEOEERMITIHRE TS IVLFALT IV
(32) TH Y, RISITBEBIRMICETT S Z Elbhot, F1-3a08 g EEFARIE
1386% ee Tdr 7=, BEMEHIRE T L=/ 7 a0 XMeRIGD—i%tE, EIRELER
(CHET B, (Table 1)V

T
1mol% \/\CozEt
[Cu(MeCN),4]CIO,4
Ts<
N (R)-Tol-BINAP 3a-e
)l\ + | Nucleophile > +
H™ "CO,Et Et,O
30°C A NHTs
—_ \ M
1 2a-f Y\COzEt
R

4
Table1. a-A X/ IRAFNVIIHTB7 LIV FArniFIALRIE

Entry  Nucleophile (allenylpropargyl)  Time/h Product Yield% 3:4 ee/%

1 27 snBug 2a(-97:<9) 5 (w) 96 e7:3 86
3a, 4a
2 27 SnPhy 2b(955) 24 (Rudy 38 81t 77
O,Me
3 20(>07:<8) 5 LI 34 sord 1
Z SnBuj (R=CO;Me)
4 /\ SnBu; 2d (8:92) 24 (%":’Gg) 95 592 61
5 /\ SPUs ze(1189) 24 J0M 25 991 o7

e 2 (<3:>97) 24 (H:i?l:l\:g) 72 <397 93

3

(Reference)
1) H. Kagoshima, T. Uzawa, and T. Akiyama, Chem. Lett., 2002, 298.
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Convenient Synthesis of Trifluoromethylated Alkenes from Aldehydes
Tetsuya Kobayashi, Takuya Eda, Osamu Tamura, and Hiroyuki Ishibashi
Faculty of Pharmaceutical Sciences, Kanazawa University,
Takara-machi, Kanazawa, 920-0934

A simple synthesis of trifluoromethylated alkenes by means of TBAF-mediated Homer reaction is described.
The reagent, 2,2,2-trifluoroethyldiphenylphosphine oxide (2), was readily prepared either by Michaelis-Arbuzov
reaction of ethyl diphenylphosphinite with 2,2,2-trifluoroethyl iodide or by treating chlorodiphenylphosphine with
trifluoroacetic acid and water. Treatment of phosphine oxide 2 with aldehydes in the presence of TBAF at room
temperature afforded the corresponding trifluoromethylated alkenes in good yields.

7 v ERFr A EENYEICEA TS LAEESEC LA YoREES LIS LIEMET 2720, Ty
FEEFZHA LEERRBREOTFEREN EPAITORTNEY ThSOFFEICEELT, +
VINFARFNT VT ARDEHEDBE CHARINTELD, FROIIZERELEL LAY,
il RIERCHERMELE CHD RIS WREEVLEL T2 L) REERK> Tz, 4k,
TBAF F1ETF, TVFEF 1 & 222- b)) VA OIFVI T2 WVHRATAVFFRVF Q) &D
Homer SUt% FHVABIER M) VA O XFVT VT V8 3 OERERRRLAOTHRE T2

PhoP(O)CH,CF3
2

RCHO R-CH=CHCF;4
1 TBAF 3

1. RRAT74 74XV F2DEE

RATAVAFRYVF 2 BFNVNIT2oVERTAFA @ L M) 7vFanFva—-JF
(5) & D Michaelis-Arbuzov SUBIZ & > TEBHIHA I EHFTEL. —F, Satori Hidzuuy 7
ZWERT A4V 6) E M) TN OBEEEE KL % 180CT 80 BRMIMBAT 2 LR AT 4 VA FTF 2
PRONLILEHRELTWE? CORSEFEMICRELIZET A, 6 & MY 7V G OREBEE KD
REYT OCHALERTRALE, 100CT 2 BEM#T sz Licky, 2u~xbr574—-%8
WBHIZ LR 2DT6BDINETHONLZ L ERWIL.

Ph,POEt +  ICH.CFs3
4 5 81%

CF,COOH + H,0 + CIPPh, —— 2
6

PhyP(O)CH,CF3
2

2. RAT 44X R 2 23 Homer FJi
Homer SJUBZEERAVSNTWS 7F)V) F7 4% KHMDS, Trton B 5% LTHY, 2 &



2277 FTNVTEF (la) EDREEITo7,, BWETS 3a 2BHZLIETERd o/ L L%
A6, KiBFD TBAF #iE# e L THWTERTRIELITo4& % Homer FISASEITLT, 3a
VR THL N

PhoP(O)CH,CF4

CHO 2 (3.00) . C|=3

1a TBAF (10 eq.), THF, t, 97% 3a

FUCHHEICBI L T RDOBUCER L T 5, TBAF D70VEY) FAF U2 OFHEAFLY DT
Obrz5I&IKRE, 7242 7 2525, M IVFOrFVED o LOT =4 Y IRLETH
5720, TRLTNVAY FAFUHBBELTI INAREZNKFRATL v 4FV R 8 2525, &
AT A ARV 8 &, RANCBRICFET A 7041 F4 4+ 2D Michael iz Y, 7=4> 7
THETS. TO%, 7T OTVFEF 1la ~OFREIITERT 2 9 225 10 ﬁWLTW 3a
¥E27-00LEZTVWA,

9 y Fa (ll) F/\ F
thp\rH CF3 — = Pth\,)C{'E thp\gkl:
2 \_F 8
RCHO ﬂ o]
Ph,PO
ﬂr 10
R = 2-naphthyl PPhy —L> R’\" CF3
CF3

FO/DT VTR Pb:iq‘l}(ﬁﬂ@%ﬁf}iﬁ}%ﬁo KR, RUVXTVFEFE IbE, VU F A
TIVTFEF (1g), FERTVTE Fihi Db A, BIFRIERCHIMA 5 27 (Table).

Table. Horner Reaction of 1 with 2

Aldehyde 3 (%yield) EZ Aldehyde 3 (% yield EZ
CHO
78 :
Cf b 68 782 7(@ 65  95:5
CHO ~ CHO
O 75  95:5 ©/\’ 83  62:38
MeO 1c

CHO
O 74 82:18 @CHO 75 100:0
c 1d

CHO CHO
O 64  100:0 Q 66  73:27
NC te

References

1) Resnani, G. Tetrahedron 1993, 49,9385 and references cited therein.

2) Kobayashi, T.; Eda, T.; Tamura, O.; Ishibashi, H. J. Org. Chem. 2002, 67, 3156.
3) Sartori, P.; Mosler, G. Phosphorous Sulfur 1980, 8, 115.
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Preparation of Polymer-Supported Organoselenium Reagents and their Application
. for Solid-Phase Organic Synthesis
Ken-ichi Fujita, Shigeru Hashimoto, Akihiro Oishi, Yoichi Taguchi
National Institute of Advanced Industrial Science and Technology (AIST),
AIST Tsukuba Central 5, 1-1-1, Higashi, Tsukuba, Ibaraki, 305-8565

Polymer-supported organoselenium reagents were readily prepared from substituted-polystyrene resins
such as Merrifield resin and aminomethyl-polystyrene resin. Employing these polymer-supported
selenoreagents, the corresponding oxyselenenylation-deselenenylation reactions proceeded in the

solid-phase. Moreover, the catalytic conversion produced a more than adequate turnover.

B LB T 2EBEROBRIT. 5477V —HBEOLOOFERERBET L LTED
DTEETHD, HICAFEIX, R v—HIECRE LABRISRAA AV, RIEERY
v— LTI, RIGHROLE, HEUREBHOTES THIEL ORIE~DHBEAXRD LN
T3, —F5. ALV RANIEMLEGT CRA O FEREBETE 5FALRRIGH
KTHY, ZOFTHFICEL ) V7 — MIREFHIRLREMIZHLIERT 720, 8D
TEERELVVAAL LTHOATWS, 22 THARX, R ~v—EFELV/ VT —1 %
x4 L, ZhbEAVEELTOEBRERICOVTRE LILOTUTHRET D,

EPFODIC. ARBREIORMR 7 e AFL—RY XF L UKIE (Merifield #8) 1 %
AW %{ToT2c NN-DAFNAFNLT I K (DMF) ., 1 LBV /)T UVBAIY VLR
BT TRERBRTAZLICEY, TR )=—EFEL /v TFH— b 2 2 1BEETE
RTBZEMTERE, 2 D IR AT "XV VT ) EOBNRIL (2049 cm™) PR S,
TR LVEORESWOBRLY., BEERBNICRERET LI LB ghroT, £
Wang 72 e85 3 2 AV EHELRKIC. BIEERNICHIETIRY =—HAFELV/ VT
FT—hr4EB/BHLENTERE, P

| /E:jr‘x KSeCN l ’EZ:W“SeCN
n DMF,r.t. n

1 (n=0, X=Cl, Merrifield resin) 2 (n=0)
3 (n=1, X=Br, Wang bromo resin) 4 (n=1)

ErEbAFLIH, FTIOAFAR)RFLUBEE S EINVAXIUNVEEZEFTHT ) —
NEV)VTF—hEeDREBICEY, FERIEEEL ) U7/ ERFELER) ~—#8K
L)V TF— b 6 BIFFERMICEBBZZENTE, EEMRIC, KRBT IVEE2ET
AEBHEMORYV = F Lo 7Y a—AV—RYRFL I 77 haRy <— (ArgoGel-NH,) 7



EFRAVWERESLIIEERMICESIIETL, HET3EEEHERY ~—BEEL ) o7 —
F8AEBARZLNTE,

QANHz H200(CH2)3-< >—SeCN; @"NHCO(CHg) g-QseCN

. EDC - HCI, HOBt .
(Aminomethyl)polystyrene 5 CH,Clo, 40 °C Polystyrene resin 6

ArgoGel-NHo 7 ArgoGel 8

WIT. Merifield BIEH¥ED 2 AW, £7. RFZEASEELVI=AT 2 I FOERK

FRHBN, ELOEHEFEVSELBIMIIEOR o7, I T MV HE{LER
(0) #£FTF. B47==A3-TT7VBERAVEXVELVUL (BLV/ 77 b)) RIS
ERALZA, BHETHBICREHEITL, #STAIR)>—EHFEL /) F7 b 9 B
Boh, W%, BEAF LV P -7 oo BLEERE (n-CPBA) 2EHEEZZ LIZLY,
B LA VI AMAERISHEIT L, FEfMT 7 by 10 2B35Z B TE (IR 56 %), —
F.6 LERLORISTI, T3 L R=Ar7aI FRELR, HIEAFL VP AFS
T U AERISR O U AERISHEIT L., 46 OB TT 7 b 10 BN,

Q@ SeCN PH""COzH "'ﬁro m-CPBA H»\Q,o
P _——
CuCly Qs CHoCly, T. .

2 9 10
toluene, 80 °C 56 % yield

Bt v ALRISHE, Bt L B RETHICA LT  vcEMMTE, RO LY
RADCERCTRATS 7 FoBBLR, TR v—EEdxE L RAIZENIC LV ES
CEREND, EZTT7E b=FUd, R (02 mol%) @ 2 L(E)47 ==N-3-TF
Ve, BEHIE LTRAGR Y CHEBET VRS Y ARAVEF L AL— Bk L AERS
EfTofel A, IR 833% (REZIE 417) TZ7 7 by 10 BELH, EE L CRER A *
ELVAME-REVAMERIGE D TIT I ZENTE T, ? AELFEND B L RAI DO
WRHORY v —HBIcL Y, A7 EXROBE~OARIIRELERSAT-E VW2 L
Do

Qr;wm

0.2 mol %) (NH O
PMOQH (0.2 mol %) (NH4)2S4 8: Ph\@’O
CH3CN, 60C 10

83.3 % yield (turnover 417)

BE, WBEMER) v—BEEL /) 7T — b 8 OREHIZOVWTRFEZIToTHY, =
NODERLIETHRET 5,
References
1) Fujita, K.; Watanabe, K.; Oishi, A.; Ikeda, Y.; Taguchi, Y. Synlerz 1999, 1760.
2) Fujita, K.; Taka, H.; Oishi, A.; Ikeda, Y.; Taguchi, Y.; Fujie, K.; Saeki, T.; Sakuma, M. Synletr 2000,
1509.
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The Novel Methodology for Rapid Oligosaccharide Synthesis
Shino Manabe, Hiromune Ando, ® Shinya Hanashima, ® Yukishige Ito, * Yoshiaki Nakahara®
a) RIKEN (The Institute of Physical and Chemical Research)
Hirosawa, Wako-shi, Saitama, 351-0198
b) Department of Applied Biochemistry, Tokai University, Kitakaname 1117, Hiratsuka-shi,
Kanagawa, 259-1292

We develop the novel methodology for rapid oligosaccharide synthesis. Namely, low molecular
weight poly(ethylene glycol) methyl ether was used as a tag to facilitate the purification due to its high
polarity. The reactivity of PEG bound compound maintains the high reactivity because it gives
homogeneous conditions. The glycosylation reaction is monitored by MALDI-TOF MAS and the
deprotection of chloroacetyl group was monitored by color test by use of (p-nitrobenzyl)pyridine in
real-time manner. Furthermore, the polymer-resin hybrid capture-release strategy is demonstrated for

purification of the product without cleavage from polymer.

I E AN THIERRE, RERGREICEDS TWAH, £EANSHBRNZET
EOBEBTIILITEL WD, LEERNEENS, OEFENEFTFTHEKECN
TFRIZOWTIHEHERIGEZRE L TABHARBENRREIN, ELFITEFITERL TE.
BEIIOVWTHRESROFEREL L TEHEARMEE IR TNSA " HRIERAE - KK
BERY—RICRBEDICREENELSET TS, 2) EfLTORIEDETRRZERH
TREENELENTHWRVWEEOMESLEET 3. BLIIESFRORIIFL T
d—)L (PEG, EHHFE 550 HDWITE 750) 2 ELTHWS I LIZED INS DREE
RORRERAT,

PEG B L IIRAD., H—RRERE5A5-DREEORGEEZFVEERD T
EMTES, £/, PEG MEFICBVEEEZHOLDICHOLENNSDORERI ) AT
HNSLPAIRT T T4 —ICXOBEITOENTES, £/, BED 'H, "C-NMR &
DERMOBERPHEDHRBLERICTIIENTE, XEFFRVNIVDTRKEERD
HHETH B,

EZ AT PEG DREMEMNERPHLTNBIEMS PEG IKHEELTNAILEYDTA
ZRZ MWD LS BEHORL VFINERT., TITHTI)IAVIERBIEIITAARY K
NOLOBEICEVBI L. —FH., —BRRERLL L TEHESKTAVS NS 7007
= F )LD {7 8 K 513 (p-nitrobenzyl)pyridine 2 W57 007 2 FINEDEERE TEH
THIENTER, MAEEDREDETRAEZRGENSEHE) TN A LTEHFTE,



By, ¥EBNTHEAREREFD, ¥
BHIPIVREEPFLTEREORBETOIHRE. ERIGEOERBNEEICHZVED,

BRSNS OBNMOBEIIREZ2BH L5, TI T/ o007 FIILENEHEE
JEICHB LY ATFA  OFA—IVEEBROIIRIGTSIE2FH L THYYHDO A ERE
MICHBTSFEEMRBLE. JOBSFEE—BEE#IE/NT 7 v N Capture-Release ki3
PIVATNASLI BRI ST 4 —RETABRVELWMEEHD S EH‘J%(P)O)&’&%
WT 2 &N DB, ¥ CNOOFHEMEERERALTRILEY D H—ckD, ¥ BE
IS 1,2 28R L THRAEERRT I ENTE,

) starting material

oH
0
Hl o _CO)}O _é)‘a A Coupling
il Capture
Cleavage | li ° 0)‘/[,‘”;,“
k{ _6‘ NO2 (Moriiored by MALDI | ./ o
TOF-MAS) o _1
‘{0‘01» <Release d'@‘ o=}

ON (Monitored by
Color Reaction)

@ \N/[ \)L[\_Q]— -b' \_, .'O#Nﬁ ]
98 = PEG (Ave. M. W. 550) @ - resin (Wang resin)
OBn
OTol EOB“ OTol o NEht o B NPhth é
W BnO Weno OMP Bro-L~g oo 8~?"5'Tsno OomP
OBROBN NPhth - 58 0Bn NPhth
References

1) Ito, Y.; Manabe, S. Curr. Opin. Chem. Biol., 1998, 2, 701. Seeberger, P. H.; Haase, W.-C. Chem.
Rev., 2000, 100, 4349.

2) Ando, H.; Manabe, S.; Nakahara, Y.; Ito, Y. J. Am. Chem. Soc., 2001, 123, 3848.
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4) Manabe, S.; Nakahara, Y.; Ito, Y. SYNLETT, 2000, 1241. Manabe, S.; Ito, Y. Chem. Pharm. Bull.,
2001, 49, 1234, Whu, X.; Grathwohl, M.; Schmidt, R. R. Org. Lert., 2001, 3, 747.
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The pfactica] process development in the API business —Best Solution for Customer-
Hitoshi Matsuda,®  Lionel O’ Young, °
a) Process Technology 1 Lab., Specialty Chemicals Research Center,
Mitsubishi Chemical Corporation,
Kurosaki, Yahatanishi-ku, Kitakyushu 806-0004
b) Clear Water Bay Technology, 20311 Valley Blvd., Suite C Walnut, CA 91789, USA

The process development methodology in the industrialization stage has changed to our own based
upon the broad process technologies. Mitsubishi Chemical Corporation (MCC) has successfully
combined the power of mathematical modeling and experimentation, so that we are able to identify the
true bottleneck for the industrialization of any given process. As a result, MCC can deliver the best
quality API to our clients in the shortest time and lowest cost.

4, EXRBEOBKICEN. BN - BRKEFLICHESHVRERRICEEZHIS &
iz, FRERETONY MUEENEERREEL T 79 TS, T LERE
T, B4, WEEEON -M-L LT, FRBE-IORE., 7' 0eAHR. SEZHAHMETE
3 ETRRERGEHIZEZ DD, A AN 1-Va AR EHHRD L 5, BELREFKITWMDEATNH
3, ZRETI. TRV ICHB1I27 BRBRICERZS T, DB KDRL,
XDERE) BREEFE - PRGEOMEZES TS L TO, BHORVEAZENT S,

(1) HEAROMHRIE—BROENET MEIZ LD Virtual ER—

TRV ITBIT37 tEBRIE. ENNRITTHEEEZERT2HENRERICRS L
EZZ5N5RE. &2, £EE. b RESOZSOBEANSEANICETINDSH. T
DY-Yu-IZBRETIRAZ WA, MDAF-Y IZBVT AR LR, DREVEELRBRETHS
HIZESETHRN, HEROHEERBVNTIE. BB RICETVWAERHREZMLTT. Th
EEBRRIEL. 7 IRADSRFOZYUMEEZBIRL, FFEREFEEZULTD EVWIHINZ
EETHTENRDSNTEE, LHLENS, BE, B TREamFZORFRYETHE
577 ARBLER 277538 . &I APTIZH U THERT3H T, MEOWIEHRENA
VEHELDDHB (K1), B1b, E 1-9-OREDESITHEVWEHANN THES N KL
72y3aV-9- L TR ERRY MLT 2B T virtual ZEBRNAEICR > TETBD. KENE
BtXhizk,. BEEVBZFORBMEOREELRETZET, ED TERBONICI R
EETHIENTEBR/KICI> TE. Virtual Experiment HB59 % X EH/27 MAS#H2BF
2R 21ITRT. ¥ INERSRZESSHATHIEMREI NS, BIZEERKEZEEL 2t



FUIN RFOBELAETHD. EHA\ -2 TO Dynamic Simulation %°. Process Control
Design ICEZ ¥ T, O TEHMTHEOIBNTES, ZORBHABEMINCXS. BOH
ORIFIZH|ET D, EXFEE - FRGEOTELLIZBNT, BROBRLERY MELicES<
IS D7 ARHH. PRELBTECEREICT S EEIT, AMERP, BEDIVM-NTR
N, KERAEREL TS,

J {R iR L % REBL <& 7 -IFT
REER > 7 I8N virtual £ ¢ RIEER
<GERBIMN> <Z=ZFLZEM>

1 TEAT-Y BT 57 1EABFZERFEDAI )

<Reaction Analysis> <Process Synthesis & Design> <Equipment Design & Process Control Desigrn>
*Kinetic Parameter Estimation ~ *Crystallization Analysis *Computational Fluid Dynamics
*Dynamic Optimization of *Solvent Selection . *Dynamic Simulation & Control Design
Reaction Condition *Distillation/Extraction Process Design
*Reactor Design *Batch Process Simulation & Optimization
*In situ Analysis *Safety Analysis

2 Virtual Experiment 23859 2 X &7 vbAGW 5 &

(2) YHEICE DT HAER —BBEETIUMEEYN DS EET nbADBH|—

CORBIFERRMANEER TS ETHE LR B DI, AMTIZ L T Virtual Experiment
ZABICTAERAT VEBETINENSIETHS, E5FTHRL., LEHRHRKIE, Ik
ZROFOPEICEDNTBY, ThobFEEYNEEERBNICHIR T SENEEER D,
AREERCZETHDE, Y70 U, 90797 LTWBRICERIELU TLUE S HTNH 208, B
#TRYT V) ZHEEIRT, insitu PIEDNTEEL IR, Raman. NMR Z0Y-VbBEL T,
ERILEEBAL TN, T, PHIZEAL T BASKHTWA{EENOBE. HKROT
I 22 BHERICFIAL TWAR, TSNty Beicid. BN THREI N R
SMEBRICL DT, FTREHECLAHE. BT JICART HRICHET LM
Fbh T3, LEHEPYUEOEENBEORMOEAL L., BoNYHNS D Process
Synthesis IZDWT. #HEE T BHMEEMOD T 1iAZEFIZHRET 5.

(3) ¥ V) BNRELHEOFERBIESF —RIEITIC K D707 -HilE—

—%. REOERY W) BESTIRVWES D URBNSEET S, AXERFICHBITS
7407 -HIESENR I NICHKY TN, ZORRBEICIIRKEHRSEITERICEETSEH
NEELLD, G TOBHE LT, LEEROFEREY VML 5RERERFOTHIE,
EEIT L B RTHROBE. in situ THETRERESMES. X2 HBSDEERREN
&0, 70y -HIEICR L R ERET 5.

PAEDRRIC, B TIRBRERDT MAEMICE VT, FIIMERDVAATHORIEERZ
75 &#ic, BERORSBTFR2 TR LOMEMRBICERTHEIZLD., #EROMTI&
I K BFRICHRTHREODRILZERAL THD., MELEON -M-EL T, A AW)a-Y
VERETIHFAZOKFHEZBITNVS,
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New Synthetic Methods of 2-Pyridylpyridines
Hirokazu Kuwabara, Taichi Shinto, Fumiaki Ikeuchi, Hiromitsu Saitoh, Ken Umihara,
Yasushi Furugori, and Isamu Itoh
Organic Synthesis Research Laboratory, Sankio Chemical Co., Ltd.
5-2-3 Higashiyahata, Hiratsuka, Kanagawa 254-0016

Pyridine derivatives particularly 2-pyridilpyridines have been studied as fundamental building
blocks of some potent drugs.” ® » Although several synthetic methods such as cross-couplings of
Grignard reagents and halopyridines,” Ullmann reactions of halopyridines,” and Suzuki couplings of
pyridylboronic acid and halopyridines,® have been reported so far, these methods are rather not
suitable for industrial application because of poor yields, high costs or difficulties in handling.
Recently, we succeeded to synthesize pyridine derivatives 1 via Diels-Alder reactions between
3-pyridyl-1,2,4-triazines 2 and vinylesters 3 having long chains,” and from acetyl derivatives 4 and
aminoacroleins 5 as an equivalent of malonaldehydes.” These methods have advantages over those of
the reported procedures in terms of the selectivity of the reaction and the non-use of such metals as Mg,
Cuor Pd.

- A j\ R4,
Z - (; R3 7 = 1.KO'Bu |\ 0 RS R1
S \ / _ . < \ g R |l - + N A0
N~ N N~ N 2NH,0Ac N Ré
R2 1 R2 R4
2 4 5

24-EEYVY (la) 1T ERKHOWMHEELEH (Pharmacophore) L THATHB, V2
R la %, 70Uy TYTRIED RNV RIGD BEO, BADY LI T RIG® CE0E R
SNTEI, Ll INODFETIE, HEROBMEEHEIL TS, HbOVILENETHD, REEA
DERLDBERH oI, SE, B iZZNODOBBEL AR T <RIL ., 1a DT RMBIES FTEE
ET B ODERIEDORFEICRS LI, .

B1DFEIZ, 42T /EID (6) LERTIOU—KFERAE L., KBHE P CTI/UAF Y — 1L
DRIGICEVEINT Iy 22 LT EFLUEMETHEIT IV BE=ALTZIT L (3a) D
Diels-Alder RIGIZEVERRTIEDTHD, " UHN TV 2a LT EFL U EMETHEEREL
=UERY. BIZIETARNAE =L —F AR NN-DAFA-1-=F LTI B DR IEE S5
TEBRRIET B la idBbhidofc, £2T 2a & Diels-Alder KIS THIBH SN FlD 720 3a &
DRIGERHTLTAEDEBRITR I Uiz, 2O/ EIL, Bl R\ R ARALTHILY S B
BRICHRATHY, B4 DLEYDUHME | 2HINEBTHRIZLICRIILE,
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1) NH,NH,- H,0 A
S S DaY
@ DCHO Mo = N

220°C,2h
6 86% 90% 1a

82 OFEIX 4TEFALIDY (4a) & 3-PAFATI)Trab Ay (5a) OFEEREE
t-BuOK ZHEELL TITo72%. BEB T L E=U LR HMULN0CETMETAILIZED 1a &K
TEHLDTHB, P ZORISTIIwr TATEREMELL T3-CAF AT T rab A (5a)% A
WTEY, TEF VLAY 4 2VPUVEFEEE 1 ~L1RYMNCRIRICERT AN TES, Y
CUEDARRELL TIBEFEO F IR TEIR (100°CLAT) 2204 e ] (SRR EE) TITHZ
LM TEDRETANRREISRIFRENRTRETHS, ZOFEEERT 2F VK 4 LT7ouL Ay
FEE 5 \GHATAZLIZIVE A DL YYD FEE 1| 2ASIIBIENRH KR,

0.
I 1) KO'Bu 7\ —
A + \
| A0 2) NH,0Ac =/ N
N 90C
4a Sa 1a

- INLIZODHEORKEIL, HICESREER T LSRR RIR LB R b ARERILT
BB, EBITIT. RIGALBBIRENREL, 3-EVINR 4BV NEDRIENELI NI EnHiTobh
B, SEIDRAZ—FETIX, VT /ERLT EF VELBRMIC 2-tIPNV R TR 35 -8
BEEBRIESH DIV DU RIBE S EEL TOBEISFIRLZO RSO OVTRAT5,
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A New Convenient Construction of Functionalized Benzofurans via Dual Use of Aromatic
Sulfinyl Groups
Shuji Akai, Nobuyoshi Morita, Yuka Nakamura, Norihito Kawashita, Kiyosei Ilio, and Yasuyuki Kita
Graduate School of Pharmaceutical Sciences, Osaka University
1-6, Yamada-oka, Suita, Osaka 565-0871, Japan

The Pummerer-type reaction of p-sulfinylphenols 1 with cyclic enol ethers Sa-5c gave three different
types of ring-fused benzofuran units (6a, 6b, and 6d) in good yields. The phenylthio group
remaining on the products was in turn employed for the installation of a carbon functional group at its

ipso-position to provide diverse polycyclic ring-fused benzofurans 7.

1. &5 B4R pANT 4N T /=) 1 %& (CF;,CO)0 ERIETES E,
EEETAS—BRIEMETLTF ) D AN ARG A BEL, EWTHI > F—
FoA N 12-fULT, p-F /) OREUI p-Pk ROF ) VENERT B ZEERIBL
R1), D FEEEALTHAAFENEILTIAIRAL> A, BLUFBOELWTFO
VEDEEREZERLE. 2D —F, AREEAFLUHE 2 OBETREDE, 2 WA K2
1A-HL7=%, HTFREBLTAS YIS B 3 K—%ic@shk (X2, STEPL).
RNT, 3 OMEEEENSTY—IVYFILERESHTREMBAZITY (STEP 2),
BAORSTSORANFF M OFBSAREEARLE. Y 2 URUI AT,
B DEMAL 74 VEERAVSEBEALY 7S5V EOHBIH SREDERICDOVTRS
15,

o
m{ﬁ
(CF3C0)20
<
H 04
— PR+ ococr,
1) \ A
R1/l P . r Ar
(CFiCOR0 7
+g-0- o < 1. mCPBA
g; }* 0 (\3 =N ! Ha :23: E:_LI
\ s+ $
§ P -OCOCF, Ph
R - A - 3 STEP2
STEP 1

2. FEETAS—BIRIGICLBZIR YT S5 BROBH (STEP 1)
HEREVEREEZRTRAMCERERICTE, MRV IS VBEZEFERET SIS
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BRI-FIDBERL L 0 Oy 0 CoMe o
aflatoxin 3, Avo7&sy M ) ]
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YoUFNAZBERLIE 1 ° _o MeO 'Q anupmlif::ﬁve agent (I
BREMBB. RLWE, R2o 0D o ™ pruibromyen

AICRIBSEBRESEALV T4
CEBRTZILICLD, TNSOEFEEO—RIBEELEZMARLE. Thbsb, 1 SBHR
I—5) 5a ® MeCN &F#RIZ (CF;CO),0 ZMA % &, —SICHEBET Y-k 6a 15
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74K 5¢c 2RIGEEDE, —40°C phd  6a
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PhI(OAC), THELT 6¢ » phs
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N7z (Scheme 1). Scheme 1 6c n prd  6d n

3. M- VUFIASBRRIGERDREMBARIS (STEP2) LiE3BOB{LA (6a, b, d)

EEILLUTERMICESNB AN EEFS RE n-Buli © PhLi EREEE2E, WTFhoB
&b, ZNT75 HRHE B © bond a OEENLBEREES VH D RSBRE Y »iEF
LTUFA4k C 25%, © . mPEA

e + i [ O-s. \q ©
NERERETH E) &R 2. "Buli R@i mﬁi\?? " n'@/f
& A7 \> 6abd — — = — 9=
BERT, 5 MHKEMAS oo @IQ S 3

~ 7

VIS5 T 255 N b ,;"oil.i*
k7= (Scheme 2). i B PIr$-R ]

bond a
Scheme 2 cleavage

4. ¥E FEI, 3EOEH (1,5 E) OMAET, SEERLBRRCV IS VER
& 7 DNEEICERTESEN Ak 7.
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Developmént of Process for Medicinal Intermediate Synthesis by Asymmetric Hydrogenation
Kenzo Sumi, Toshiyuki Murayama, Hideki Nara, Takashi, Moroi, Tohru Yokozawa, Takao Saito
Takasago International Corporation, Central Research Laboratory, Nishiyawata 1-4-11, Hiratsuka,

| Kanagawa, 254-0073

Our strategy for the process development of medicinal intermediates is to make the most of
asymmetric catalysis. One of the representative examples of our technologies using chiral catalyst,
SEGPHOS-Ru(Il) complex, to the asymmetric synthesis of a key intermediate for HMG-CoA
reductase inhibitors is described in this poster presentation.

F4 ik, BEERE—BINAP 42 AV IAEAELLEERICE LT, B4 DXRFEHE
Bif ICEEBEEOSR T O A 2BR LT &, 72, X BINAP {LZEOEHIZH
DA, FHRMAFERM T SEGPHOS DBRICKIIL TWwa Y , 2 SEGPHOS—Ru(I)$
i, EEAINKVEEPOREAZILICBOTERATH ), BEPHEESRICBVTL
WEICHSTRETH 5, 40,
SEGPHOS—Ru(@ & it fve (L X

PAr, [0}

%
BAFRENLZER T T A ITHA 00 PAr e O Eg:z Howok
o 1

At Licd ), HERLEETH
% HMG-CoA REBEMEFNF T o onar A 4-Me-GH, SEGPHOS
Wi— 1 OFIABIRGBELEZ
FEYTE-DOTHRET 5,

FAald, TROGHENV—MZED 1 2GR LD AEKFELORMBEIC Tol-BINAP—
Ru$EfR & VTV, RENEIES, BEMEL T2 20 CIURET 2 &%%
(R-F (FAN

1) NaH, BnOH 1) DHP THP
cn\j\,co Et BnO\/?\,CO Et Bnow o"<
4

2) H,,Ru-Tol-BINAP 2) Hydrolysis
397.4% ee 3) C2 Extention
H, 1) acetone,PTSA ><
Ru-Tol-BINAP H OH low ylold
o TR o IR K
2) H,, 5% Pd-C
5 syn/anti = 80/10 1 syn=99%, 9% ee

1 BHRILEWTH B0 100%IEVEEMELES I, BERPEALZEHLESR
WKL RFMEDOHLEXESL D, ELRFEFICBVAENRCATLEATILEYNH 5,



#7-1ZB% L7 SEGPHOS %A\, AHFEFICKENENRLES L. 1 DEETIEX
DERHEEIT o7 & 1| FHAFRLOERL, LRONV— LA 4-27003.FFV T
5 UBIFNENRYINFF VLI B-r PTAFVE Lz, BAMLF% SEGPHOS (%
T2IET, 94%ee LIEBIH VI F Y FHBRELZ 25 L, BEERICE Y 99.9% ee L
EDKEMENTTREL o 7o KEREDRE, MASRICHE, REJALWMETHZ LT 3-
FXVANFYUBFEERT EAR L 82 AFKELD SEGPHOS—Ru(I$E k% AV -4
R syn BIRYE 9RO TG — WA HBOLN, YT AF LA RIS AREICHE L7,

1) NaH, BnOH H 1) CH(OEY),  ErocH,
C|\/F\,coza BnO CO,Et BnO COH
2

-Tol- 2) Hydrolysis
2) H,,Ru-Tol-BINAP 399.4% 66 ) Hydrolys 6

C2 Extention EtOCH, H,, Ru-SEGPHOS \M
BnO. COMe BnO CO,Me

7 8 syn/anti = 99.0/1.0

8 7t b=Ft, MABBRIEYINVE/EREL, ELICTATFVELETAIE 1 DORIEEGK
PERTE BT, (LEW 3 AT RCHIRLEWTH Y, #5220 by 74—
PHE—DBERFRE LD, o TITRIIRC L2, 9 2EAETI VEICHFHELBRT 2
W= b ERIRL7:, BHET7 I VEEZRELAER. 19-1- 722 VI F VT I VEL LS
SR, BFEAEOMENFETCHAILERE L BUAINEVBE LR, AT
Wb, KEMGBETAZ LI DI T AT VA BRIRY 99.9%, TF ¥ F A4 :BIRM 99.9% ee LA
ETHBEFINN—Y 1 OFREVBELTE, T/, BLAWBZIOV—MZE B840y b
AT—NVT1ORELTTIIRT LTS,

1) Me,C(OMe), Y (S)-Phenylethiamine )4 1
2) Hydrolysis - BnO\/?\/?\/COZH Bno\j\/?\,coz‘- H,N" ~Ph
9 10 syn = 99.8~99.9

1) Acidification

2) Esterification Bnowok
11

H,, 5% Pd-C

X
Howok

1 syn=99.8~99.9%
>99.9% ee

Pk, FRBMAFENMTF SEGPHOS —Ru(IDEERIZ & 2 RFEAELZ A L7 HMG-CoA
BUEBEHEEROAR 7O ADERBIZOWVWTRA L, F4 13T ZIZ/R LY SEGPHOS K
MFBAREFXRZECDADORIBIZB VT BINAP 2 BB TEXADDLELTVES,
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An Industrial Synthetic Method of 4-frans-Substituted Cyclohexylamines
Naoto Inakoshi2, Masahiro Ohshima®, and Yoshihiro Usuib
a) Pharmaceutical Development Laboratories, Mitsubishi Pharma Corporation,
14 Sunayama, Hasaki, Kashima 314-0255
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3-7-25 Koyata, Iruma 358-0026

A synthetic method of 4-trans-substituted cyclohexylamine derivatives (1) is described. This method
consists of rearrangement of cyclohexanehydroxamic acids (Lossen rearrangement) as the key step
and following addition of ~-BuOH with an acid catalyst. The Lossen rearrangement was found to
proceed below rcom temperature and to be more practical and preferable for large-scale synthesis
compared to Curtius rearrangement, which includes thermal rearrangement of generally unstable acid
azide intermediates. After further process development research, the large-scale synthesis was
successfully carried out.

A— RS DABBR—I7O0AFINT I (1) FEEOLENESRIEOHAEZITo . 1
DERIEEL TR BET2HNVRBEHEWNEEL T Cutivs EMLICEDERTDHEY
BHALSNTNWS, LML, ZOFETIEH—BROICRLERRT P RHREEmETIRICH
T, RISBELOR M ERRTHDICHAR O EAREERFNRDOSNS, &5
ICINZTHEMBERE U THLT2ICIERL RARCRBNARIRTH 5,

FITRL4IE 1 OEREBEIIDODVWTHEHLARILEEZA, MIKTHEROFHLE 2) O
ARG (Lossen #ofil) Z8RIEETHHEEZRH L, CORMKISIKBMNZEET (-
10 C~ZEi) THEITL. KEYBICE LA ETHDEBbholk. a5R3 70Xk

REF 2TV, BEOHELARBME/ DA ZHIUL L EERESERET S, ?
0

H,N R)LN activator / base
2 — H s, NHOH >
u, — 1r
CO,H X
AMCHA 2
o) o)
n)Lu’\O t-BuOH n)LH’\O
—_—
“’NCO “’NHBoc



#1DIT Lossen HALRIEDIEEEREZREFA L 2L A, AF ) FRZIVI O R (MsCl)
ERWEBEIIRORIFRERERE, £ HEBINIFLVZPIY a7 IV ERR
FIZFNTIONFELL, YBT3 YUBRFMENIW I EMtbholk,

FRIBICBWTIHHEORMENEEICEETHS. i-Pr,NEt IZ5EHEX MsCl 2FM
L723H8E. MsCl O TRICIIREMNKEZ VD, KBEERICIIEGEREORRENRS
WTH PRSI RS — IV ERTRS B3NN H 5. FOESITIILATICHEE K
2T 284 @) BRRICBETZZENbh oz, ZNEBRISTERLEYZ7O0AF V)L
1V 7F—b @) . RKRIODEE 2 NRPICHEETIEEOERICK 0 REMMT S
leHEEZoN, T THTIEZ MsCl IZ5E8HZ i-Pr,NEt OFRIMICEELREZ A, 4
DERIIZIRAOITHHF TNz, i-P,NEt DIF FRICIIKERRANB SN BN, BHREAW
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i o
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H 0y JL N H 9
/l'.ql o’ jr\\ §‘CH3
o o
4

I5LTHELSHE 3 RREKTEREBMTDEZERKRDI—NA—MEICAWSZ &R
TEDS. BRABBRERGBTTERICHRETED N-Boc & (1) #5KRT3EMNT -BuOH
EDRBERN LI, TORRBEEMEFHT TR 3 ORGEMNMENZD 1 DIBRIZENA,
BRERHET TRIESIEZILRLVBFRANETEHNYNESND ZEERMLE. BEEL
TREFIAFNUNIZOY R, BETINIZD A, HIEKRZENFELLN, JXA S
EWRL THLKE /BB I FIIVBREERLE.

BR&LIIFHEMR T O 2R 21T TREOHELABME 7O A 2HIL, T5ICE
BLEERERAWT 1 28 10kg &L=,
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Cinchona Alkaloid-Catalyzed Kinetic Resolution of Urethane-Protected o-Amino Acid
N-Carboxyanhydrides (UNCA)
Yutaka Ishii," Yasushi Miki," Yoshiro Furukawa," Li Deng"
a) Research Laboratories, Daiso Co., Ltd., 9 Otakasu-cho, Amagasaki, Hyvougo 660-0842
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With highly enantioselectivity and generality, the kinetic resolution of UNCA (2) via asymmetric
alcoholysis catalyzed by cinchona alkaloids provided optically active oi-amino acid derivatives. The
resulting mixture of the basic amine catalyst, the acidic amino acid (4) and the neutral amino ester (3),
could separated by using simple extractive procedures to give 3, 4, and the recovered amine catalyst in
desired chemical and optical purity. In addition, this reaction could apply for optically active

o-hydroxy acid derivatives.

FEiE e — 7 I/ BOEGHRFEE L TERLESNA b0, KFiGETEo Uy L it
EBT ) VEESBEROREFERFELLR, BEREM AT I B SAROEEER I FESE 4
EFHMONTVEH, ThAHLDORIETIE, BETEE7 I VBOMHMEIZHRAS 720, %
OSBRIl KRGO RBILALETH B4 L, RICO—MEICHiNdH - 7. 4K~
&, KFE e —T7 I /BEO—-BEEOBVERAEL LT, REHEET VIO 4 P &
HIRET I/ EEEFEMR (UNCA) OFERNEESE2HRLOTHET S, - 2

o) o o
0 1.(CCl30),CO R (DHQD),AQN (10 mol%) R,, R
R 2. Protection H—W/(O MeOH (0.55 eq) "’)I\OM'* \I/(O
OH p_ZorAlloc PN Et,0, MS4A NHP *
s ~
1 2 © D-3 L2 ©

0
a; R= PhCH, B EBTQe
b;  4-FCeH,CH, o4 Yo, R H20
c; 2-thienylmethyl “ OH
d;  CHy(CH,)s MeO o4 )0os OMe
e; BnOCH, g NHP
f, PhCH, N L) N

(DHQD),AQN L4

D, L=7x=VT77=r (1la) »o_BEBTHFEELLILY Riflia—T I/ BE—N
—HVEREFEKY (UNCA:2a) D7NVIY) L R%, Sharpless ADEIE
DAFERMFTHLAFEFEETVATALF (DHQD) ,AQN%fHE L TiTo7- 2 5,



BVt F4BEIRE (sffi=114) THRERMOEFESEAEBIY, D-UNCAZZTN
BRI D- N—RET I /BT ATV (D—3 a) £COIHREINT. HVTRIKED
L—UNCA (L—2a) kL, L—-N—fRET7 I/ (L—4a) I[ZFELL.
CORIGREWIIIE XM oM, PHEON—{RET I VBEZ ATV (D—3 a) B L UBE
DN—RET I VB (L—4a) ohbizd, MBIRESITTEREFNEES 25 HERER
THEIENTE.

' n 4 A e =)

o o aq Na,CO, o
R/I/,, R/"h R/”'I
" OMe " OMe " OMe

NHP Iﬂ ﬂl NHP NHP

D3 D3 D-3
o] o] o]

Y
R R ~ R
o OH ONa
""\( NHP NHP
L4 L4

L2 ° L ’ D : organic layer
| (OHGDR,AQN -HCI | [ ] : aquous layer

/o, EURLZCAEZBERALTY, AREERLI ;v F A BRI EALERT LAY
27, 6, HADT I /EPOFELICUNCADORFEFEERKALLZA, UNCA
FOEIRIER NG IIHRR C, ST F r FFBIRUTEESHNEBI o7, $72,
(DHQD) ,AQN®D#L) > F4<v—Th% (DHQ) ,AQNZfME L ThEFIE %
1o &, 25 FA@ERMEEHEEL, $Hk (D—4, L—-3) pEons..
Table 1 Kinetic Resolution of UNCA (2) via Modified Cinchona Alkaloid-Catalyzed Alcoholysis

(DHQD),AGN |

UNCA (2) ee (yield)%

entry R P temp/C timeh convi% L-4 D-3 s
1 a PhCH, z -60 17 51 98 (48) 93(48) 114°
2 b 4-FC¢H,CH, z -78 31 50 93 (42) 92 (48) 79
3 ¢ 2-thienylmethyl 4 -78 25 50 95 (47) 94 (49) 115
4 d CH3(CH,)s Z -60 37 51 94 (42) 91(49) 78°
5 e BnOCH, V4 -78 72 52 96 (44) 89 (49) 69
6 f PhCH, Alloc -60 15 50 91(45) 91(45) 67

? s was determined to be 104 for kinetic resolution of 2a with recycled (DHQD),AQN.
® s was determined to be 33 for kinetic resolution of 2d with (DHQ),AQN.
SOIARISIE, 7I/BRZTTIERL, a - FOXF A VKRBEORIERILFSE
WHIEHTEZ A2 LA b,
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Synthesis of (R)-3-(2-Aminopropyl)-7-benzyloxyindole,

a Key Intermediate of Antidiabetic AJ-9677, via Optical Resolution
Masaya Ikunaka,a Yoshito Fujima,a Toru Inoue,a Keisuke Matsuyama,a
Shiro Kato,b Hiroshi Harada,b and Akihito Fujiib
a) The 1st Laboratories, Research & Development Center, Nagase & Co., Ltd.,

2-2-3 Murotani, Nishi-ku, Kobe 651-2241
b) Chemistry Research Laboratories, Dainippon Pharmaceutical Co., Ltd.,
Enoki 33-94, Suita, Osaka 564-0053

(*)-3-(2-Aminopropyl)-7-benzyloxyindole, prepared from 7-benzyloxyindole in 59% yield, is resolved
with O,0’-di-p-toluoyl L-(2R,3R)-tartaric acid into its (R)-isomer, a key intermediate of AJ-9677, in
99.5% ee and 36% overall yield. The unwanted (S)-isomer can be reused in another round of

resolution after it is racemized by Raney Co treatment under a hydrogen atmosphere.

(R)-3-(2-aminopropyl)-7-benzyloxyindole (R)-1 {3,
BE R BASE ch OB RIS AJ-0677 2 V) DEE SR |
hTH B, BIHE. KLAMII Grignard REEFIAT N
3. FINT—NECEDBRLTVS, 2 LaL (A1
A5, WER EDEDITIE, B0 P TREETS |
VENRHZ7=0, BiELORIKNELCSESRIT. K OH
BREETHDT I ) BBEEANEETHH 5. N HN\/’\Q/C'

ZIT. LORMT. TEANESRFUEOR  Hoc o M
RICEF L. EANICBEREFEEEFACHERET
& % 7-benzyloxyindole 3 I M55 EIKDOTI ®-1 28kL. ThEX2HETEHE
IK&D. R)y1 %8B EERBIE.

EY, AEFHORBE LD ()1 DERITDOWTHRFF L (Scheme 1) . 7-benzyloxyindole
3 @ Vilsmeier RIMZIE D 3MDOFINIINALZITHZRIZ. —hOx¥y > ED=_raF ) R—
WRISICED, —baFL 74> 5 2182, ZORMRBIZ. WTNbHIEFICNBRETL
Feo TDS5ITHUT, £, NaBHy ICK DAL T 4 DB OBITTEITV, 6 21872121, Raney
Ni CXOKETZHIET, BHETEHITEIAHDT I (2)1 ZINERLBZ T EMNHEE,



l DMF, POCl, I CHO EtNO,, AcONH, , I =
N N toluene N NO,
H H H

BrO BnO BnO
5%
3 9% 4 S [
NaBH, | H,/Raney Ni |
THF/MeOH N NO, toluene N NH,
Bno H gn0 H
79% 79%
6 (21
Scheme 1

()1 DHAERE L ONFEEEBRANRCBERAVRILEE A, 0,0’-dip-toluoyl
tartaric acid (DTTA) 12X D, FBEL ., AERENTEZZENASMERD, FDOL &%
AWz &I, FTEDIUKEBONFEEGEZED LMK, FLT, RELENICLD
BLEDPTATVAY—E 7 2—EBERLERIC, E2RT22LIckD. BENER 36%
T, 99.5% ee DEAEMEDENY (R)-1 2187/~ (Scheme 2).

L-DTTA
NH,_
BnO * 1/2 L-DTTA

(-1 (-1
9)-1 41% overall yield : 36%
Raney C° 94.0% ee 99.5% ee
Scheme 2

TROZKMEZEEROEILITIE, AFDIERORELFGAEDS LI - BAANEE
TH%. TIT. (51 DIEILEREI L. TOKR, KFEMET Raney Co ZIERASH
&, DBRSSEIMMNESTL, SEIARDOTIDEZRENTESD ZEMNHASMITES .

BAEIZE D . 7-benzyloxyindole 3 ZHREEE & L. (R)-3-(2-aminopropyl)-7-benzyloxyindole
R)1 2RMECART 5. TRABBSOEAERILE, ¥
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Synthesis without Protection : Total Synthesis of Optically Active Clavicipitic Acids
Utilyzing a Reaction of Free Amino Acid
Yuusaku Yokoyama, Hidemasa Hikawa, Masaharu Mitsuhashi,
Yasuhiro Hiroki, and Yasuoki Murakami
Faculty of Pharmaceutical Sciences, Toho University
2-2-1, Miyama, Funabashi, Chiba, 274-8510 Japan

The optically active clavicipitic acid , an ergot alkaloid, was synthesized by a three-step sequence
from 4-bromoindole (3). The reaction of 3 with dl-serine (2) in the presence of Ac:0 followed by
enzymatic kinetic resolution gave (S)-4-bromotryptophan [(S)-7]. The Heck reaction of (S)-7 with
1,1-dimethylallylalcohol (8) in aqueous media gave clavicipitic acid in one-pot.

REEEZRVRZ LR 2BREBERTHILIE, Ry IRA M) —DOKRERBED
—DThd. SEFLIE, RAVOLARITBWTHRE, BRHEVITRLZELZLTINE
TLHAREKERITEROEG2ERL, FICE0ERT, KEBHEL LEH LW
BREZRWELEOT, ZOHMHO>NTHRETS.

Clavicipitic Acid (5)1%, L-Tryptophan (1)35 X T*DMAT (2) Z9Rifks LTEERENS
ATV A FTHBN, F4ix, 4-Bromoindole (3) & dl-Serine (4) 2> 5 A 3 fTRTH
ETEME S DRARICHE L7 (Scheme 1),

Scheme 1

1 DMAT (2) 3 Clavxclpmc Acld lgIS)
els 5 p IOH

4-Bromoindole (3) & di-Serine (4) % E/KEFFETFIE TEFBEPMBERT B &, Bl 72%DRNEBT
E1## N-Acetyl-4-bromotryptophan (dl-6) B biiz. Z D di-6 27 25— X B55EEERA
HEFBNC L > TMAKZARELIZEZ A, KRB D (S) -4-Bromotryptophan [ (S) -7] & JERIRTY
® (R) -N-Acetyl-4-bromotryptophan[ (R) -6] 23 e R HIFHIZ, LB ENEN 47%. 49%D
BB TH LN, €-oT, 3 & 40502 TR TRHDOERMEER L IR,
EFNEN 0% EDONETHDEZ LIZRIHILI=Z &12723 (Scheme 2). Z D& RN — M,



Scheme 2

H3COQ'N COzH HzN :
Br r
4, (CH;CO)0 in CH;COH Acylase |
40°C, 6 hthen 80°C 1.5h N | 37°C, 3 days N
H Lo
B Enzymatic Kinetic
(d)-6 Resolution -7

2 DIETEYE Tryptophan FEEOMESKE L L CUSHATRER T T/ <, Tryptophan
DEERBEN— L LT, ARERE LTRAWS Z LA BD TENEFETHS.

RWT, KBRS (S)-7 % 1,1-Dimethylallylalcohol (8) & /K¥EtER 7 ¢ L ENLF T 5 TPPTS
DFET, Heck RIGEITVY, TORRKIGEKEE SO%EEEEIC L - TRMEIC L. ZO/KE, &
Rtk L LTA LT 4-Vinyl (£(9) IXBREICHR L, 60%DINE T Clavicipitic Acid(5) 25
7 (Scheme 3). I REZ LI, BRVEEMESRET (KCO;, 130 °C, 6h) THAIC L bbb
T, Bon=S5 32 TEILTWahot. ZOERERIT, ANTRARICHRTT
IBOTE MLEREIT BMENRDH BT L EBMRERL TS, . =D Heck KISIE
DMF @ X 5 2 GBBEEE* AW B8 IETET, KBKPCORETLE. ZORIST
X, RIGHEDOBWT I ) BLEINEXFUNVEZFH LR < TYH Heck KIGMRIRBGIZHET L
Tl LIRS, L, HEL LT AcONa DX 5 itEE+AVW5 L, 9 132
<HEoNT N-Allyl R(10) DARELN. Z0#IC, BEEZEX AT T, RKIEDBHRM
FHIETE 2 RICHLRERAE-NS.

Scheme 3

OH
>W S \t
NN WH 8 8
rH 0.1 eq. Pd(OAc), X
AcONaTPPTS (S)-7 K;COs, TPPTS 50 % ag. AcOH Clavicipitic
N | i?, H,0 in H,0 40°C, 1.5h Acids (5)
130°C, 6h o
H 130°C, 6h 60 % from (5)-7
10,36 % N-Allylation - 0 .
One-Pot Transformatin No Rqacemization !!

Uk, Bxid, BRET I/ BOBISERVZEEEN Clavicipitic Acids (5) DEITRE
FRICERZI L72As, ZOMARCBRTKEERLE L Ls Pd iz X 3 ERERRWEREEE
WL, SHIZKBEPTOT I /BOTE IERFIHRIZOVTHLRVWELE. Zhbo
BRIZ, TI/BOX S RABECEDORISIKBO TIIARBIZ VAR THE = & 255
LTW3.

*1 Yokoyama, Y.; Hikawa, H.; Mitsuhashi, M.; Uyama, A.; Murakami, Y.; Tetrahedron Lett.,
1999, 40, 7803-7806.
*2  Yokoyama, Y.; Hikawa, H.; Murakami, Y., J. Chem. Soc., Perkin I, 2001, 1431-1434
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Studies on the Stereocontrolled Synthesis of the Unusual Amino Acids
Kaiuishi Makino, Naoki Okamoto, Yoshiaki Henmi, Tastuya Suzuki, Osamu Hara,
Yasumasa Hamada
Graduate School of Pharmaceutical Sciences, Chiba University,
Yayoi-cho, Inage-ku, Chiba 263-8522, Japan

(2S, 35)-3-Hydroxyleucine and (2§, 3R)-3-hydroxy-2-methylproline, two components of
polyoxypeptins, were achieved by use of dynamic kinetic resolution with RuCl,(binap)-catalyzed

hydrogenation and Sml,-mediated diastereoselective Barbier type 5-exo cyclization, respectively.

RUFFRTF () 1998 FHER S I K DIKAREH  PovoopeptinA (1)
5 BHEMERE S NS I ONFYF T RTFRTH  @539H0HL
D, BEBSAO—ETHS APC-1 MlZIC T R h—2 2% E:‘;‘”)N\%
BRTDILHRAMINTND, YHAETIRRLH 1 H
BEATZI 707 7IRTF RIZEB LEOEE R ,kfoo

AREEDTVD, FEYR - RoFo1 2, N
EROFTIAFNTOUCBERETI JBESA N\
THBY, TNSDERBIZDODVTHRET 5. OH (25, 3R)-OH.Me Pro

[B~EROFTOA T DAR]

B2 ITEK S DBARE L7z BINAP-Ru $86 2 IV e BIEEBER S BB K OKBE D 5 FH Sy2
REZFTRIZET, 4BITRTOREBORREB IR /. BAICAVYT ) 75—
k&A1Y BREREKY) H, (100 atm)

0
K0AEHV—) 3 0 me (i), "YH)L
EBRL, RITAY 80% ﬁozmz B NHCOPh °“2°'= s0°C NHCOPh
3 taN
J—=IVhEENET B YL JH/ 99 % 4 % 98 %ee
6N HCI

Z &I X0 mBEEs FOMe oH O °H o

o~ socl, 6N HC! NOH
A P T o\( reflux NH, 7 NH2 '9"""
ik a— 73 /) 68% 87% |(2s.3sy3-hydroxyleucine | (2, 3R)-3-hydroxyleucine

_ B_ b- }\ Iz 7_ }l/ Scheme 1 Synthesis of (28, 3S)- and (28, 3R)-3-hydroxyleucine

BEE 42/ VT oI LG E R WDENEERSENIAKFEL O OKET S5 0C, 1mol%
D(R)-BINAP-Ru $ &% V) 4 8 BRI T 5 Z & T 95%, 98%ee TA L H-5 BB &EMNT
Elco INZEBTMREF TSI ETERS,3R-3-E ROF O 8AtHng, /T
DAOER 5 2EFA N TUEBTZZEICKD, FFYYVY DEREEDICKEEEZRK
BRI, BREBICEBINAIRETZZETAERNDQRS, 35)3-E ROF2 043272852 2K



Ml SSRMETEIIF>FAIT—bENENERL .

B3-E ROF3-AF)VT7OU CDOER]

B&1I2D007TO0—F T 3-E ROF T3 AFINTOY COEREFTED & ZEtE L.
VEDRI—RT b 10D SmL, ZAWET T AT LA BIRAY7S Barbier RIBICK 5 BHDT
HY, HIZTY Y OHEEED T X TIVEBSITAEHBIEZEA L Michael-Aldol ERER B IZ
K0—BETEOUD RE | : i
BETZENSHDTHS, \|\ a. Es;?;i,e .::22:;?1 : . b. Michael-Aldo}

BAIZ Sml, Z /= Barbier ",b!,: ' or:= ;N
RIGIZE D7 7O —FITDUY  scheme 2 Retrosynthetic analysis of (25, 3R)-3-hydroxy-3-methylproline

THHETS, L-ALFA=CEDATERTAIYVTIOEYF o725 —)) 13 ANE&HE, N-7
UL, AL 74 OBMENBRBLIUVUEBIREZITWTIVa—)IE 15 L Lk, KEEZI—F
NEEHE, REEOERB SN 2BKEEDT b O AOBILETWRILATERAE 18 ~F L
720 SmLIZ X AEARKETIZ 1 SUKBENERBTH S JEAUEBRRERBFICEETHD,

OH 819 \I\CHg—CHCHZB\\kI/ 0804 Ho I/ I, PhsP \L \l\ IR 75%, 97 : 3
\/gr I/ DMF 2. Nalog 0 |midazole DSTAFLF
' 14
Ts

Reaction Aldol reaction
—_—

OR*
HzN/T “

3. NaBH4 '

|
9% quant 97% T BRETESE

l 0H1 Dess-Martin
1. HO, THE ! i HFaq I _osmy, o T BIEER
2. TBDPSCI HMPA, THF .
imidazole CHyCN ) 78 to -56°C N 2NeC0, NaClO, F9sEDYY

12 o

3. Dess-Martin  Ts OR?® 86% Ts Ts NaH,PO,
1 Sh 3 ~ s R
oxg; " 17 R? = TBDPS 18 75%, 97: 3 6N :1(;'2 reflux >19 E.{?to ra
Scheme 3 Synthesis of (28, 3R)-3-hydroxy-3-methylproline using Babier type cyclization as a key step 0)1&&'{ L’.tﬁ ch U

BREZITNES, 3R)3-E ROFTIAFITO) D IANEHEHL L BHETHEROF
AFNTOY > OIEBROZEREZRLIZHOD, BILATEAEL TOERICZEREOT
BEEVEELTRZIENDS, KDMBINERED I L Michael-Aldol EERINIC K SRt %E
TR0l BEDEIBT )T 2DT 2 ) &% 1-F T FINANKZIVETHREL(S)- 157“7 k
'—}l/(DIZ‘T)l/?:. L7-20 Zf\W, THF # DBU(ozeq)

1 MO LiCl BT 0.2 4 &) DBU % H\ + HO L'c'““") d
EELTHAWBZET, X7 1%, o_sfo\g OO 15, 661 y

01:8:1:0 DBRETLE DY D> HHAHE R 20

5N TWB(entry4)e EERMELTHS _w R yield z1as?;1b:z1a:fiz1d
N7z 21 IBQR,3HETH B LN S, FE | —()-on % 89:11:0:0
AL L TR-EF 7 h—LAWSZ E 2 —O‘OCH::, 45% 87:13:0:0
THMETS2S, 3REE/LIENTE —CH, 19% 58:42:0:0
BOOEBEASND, BESSBINES nx e
SNCBIREOM L EREEOBREIZ |

SNTRN LT, \“ 61% 83:15: 2:0
References

1) Makino, K.; Okamoto, N.; Hara, O.; Hamada, Y. Tetrahedron: Asymmetry 2001, 12, 1757-1762.
2) Makino, K.; Kondoh, A.; Hamada, Y. Tetrahedron Lett. 2002, 43, in press.



P-24

THINAT—IGRBEI IV IIVODERNLAR BIEW T2 ) - oS
VRSO RS E

REEX) OREMY. HEFE, BHERKE, HFH £

An Efficient Total Synthesis of the Anti-Alzheimer Drug: Improvement in the
Yield of Phenolic Oxidative Coupling Reaction
Sumiaki Kodama, Yoshio Hamashima, Kiyoharu Nishide, Manabu Node

Kyoto Pharmaceutical University, Misasagi, Yamashina, Kyoto 607-8414

(-)-Galanthamine, an alkaloid of the Amaryllidaceae family, has been evaluated as a
potential agent for the treatment of Alzheimer’s disease. We accomplished an
efficient total synthesis of (*)-galanthamine by means of intramolecular phenolic
oxidative coupling reaction of norbelladine-type compound 1 as a key reaction.
Namely, the coupling reaction using PIFA of 1 having symmetric substituents on the
phenyl ring in the N-benzyl moiety gave the product in the highest yield (85%). The
product was converted into galanthamine by deprotection of the hydroxyl group, and
the sequential reduction. Next, we planed an asymmetric synthesis of galanthamine
using optically active amino acid. The coupling reaction using PIFA of
imidazolidinone 3 derived from D-phenylalanine gave the coupling product, which
was led to a single diastereomer 4 by debenzylation of the benzyl ether moiety. The
product 4 was converted into (-)-galanthamine and (-)-lycoramine.

EATARTREDICEETNBIT T Z I 0, 1952 Sl HEB IO
Proskurnina BlIZ L o THEEIh, VYA ¥ —HEFX LBV /ERTA YN, v —
ROBREL LTHFABELEESECREEINED A, LHrLERS, XA
MOEDKEHRHBIIFTTETHY, DEHLRAEFELREROBEINETh TS 2
EDDL, KIELEVOERMEILEFL I,

A7 I 028K IE. BRELIZ Barton, &4, . dt. Carroll. Jordis.
Trost FICXVHMEEINTEY, TORNTH Barton EREAEK LS FHNERL
W7=x/)—NVAv TV IRIEERVWBIFT VI VERE (S8R EHEL
EFE) PERLZ>TWVSE, LrLids, BEECRRBEIATWVWE 7 =
J=NVOBRIER A v Y VIIRIETIIRENEL, $EBRAECS LVWAED
FMERD Tz, ZTONRBEREFOLD, Puolo— L2 &L/ AR5 HiHEKE
ERAWESTFRAI v TV UV IIRIEZRABZLICLE,

FHMAETCEIEREXIHNFHICEAIRL TSI oo — L FEE? RIEE
HELTAW, BRFMEI v FEREH [PIFA : PhI(OCOCF;),] KL 230 v 7Y
IR EREL =,



1) L-Sclectride  (¥)-galanthamine
2) LlAIH4

HO 1) PIFA

O\/\ 2) BCl,
BnO. ‘N-CHO

) J 3) THO

H,CO 4) Pd(0)

known
AR L o (‘)‘galanthamlne
; ,)¢sz\ g/—w kllown
it 2) L:AIH4 HyCO

OBn Hco,H H3CO
1 overall yield 2
3)HCl

(¥)-narwedine

DR REEBED 7= /) — N HEKBELTIVEORERXLLTRVY
NWELEFRVINVEZRAWEAEGEY 1 ORISCBWVWTHEXRONEL KFIckE
BN LAy TV U T HEERBDIZELEERILE RN TRUCDAEZ—F LD
Ny PERE L 7:-:/—/1/&71(%250):57:&55‘%{1»\%»'7://%?ﬁﬁi 2
L, BRIV SV EF IV ERT B LNTERED,

RIZ, FERERIZOVWTI, TIVEORBEL L TREEHEALT I B
EHEALEEAIZFVS I UVBE L2 LAV ERAVIERBRREEHEL -,

KEBEERD-Tx= AT 7= hbB VRS IFVY D)) o FHEIIIBY
T.PIFAZRWEA YTV VIR, B AKBEORRBERIEZTWVLLED 4
EFARTHILELNTE R, ZO®%., Y M OBEREETo7%. 7I %0
REEETMKLSBETDILICEVILED S H 100%ee THON, £, LS
MADPHLE)-HIT U EZIVBLWN ()VadIv~LtBLLIERTE T,

\©\/\ : 4
By () e
e

g N—f/ NaOH LN

@)

o 1) PIFA
=N
4o H coc1=3 2) BCl oY H 83% 0
3 . H3CO COCF H3CO
, OBn 43-58% OH ? OH
3 one diastereomer 4 one diastercomer § 100%ee
80 % | HCL 6 steps 6 steps
HO
O\/\ 0 Bn
Y,
. NH,
-CH N—CH
BnO._~ .CHO ’ 3
HyC OI? H3CO H3CO
OBn (-)-galanthamine (-)-lycoramine

RO T EIFOEMEBERIEREBECEAIEREIEAIPENETHY, T
ENICLERARERELTRBETEIENTERE, —F, REEFEELRT I B%:
BALEEEOA Yy 7YV VI/RIGETHEHRPBRET TSN, TEBFHII—-FHIZ
(HFEIVERETRTDZIEVERINT,

1) Node, M.; Kodama, S.; Hamashima, Y.; Baba, T.; Hamamichi, N.; Nishide, K
Angew. Chem. Int. Ed. 2001, 40, 3060.
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Practical Synthesis of (S)-7-Amino-5-azaspiro{2.4]heptane
;Crystallization-lnduced Asymmetric Transformation of Amino Nitriles~
Toshifumi Akiba*, Tatsuru Saito, Keiji Nakayama, Makoto Muto
Chemical Technology Research Laboratories, Daiichi Pharmaceutical Co., Ltd.,
1-16-13 Kita-Kasai, Edogawa-ku, Tokyo 134-8630

Two efficient syntheses of (S)-7-Amino-5-azaspiro[2.4]heptane (2), a key intermediate of Sitafloxacin
(1), were achieved by the diastereoselective Strecker reaction (DSR). In particular, the amino nitrile
(5,8)-9 was obtained from cyclopropane-1,1-dicarbaldehyde (7) by the selective acetalization,
DSR and the crystallization-induced asymmetric transformation in excellent yield. It is one of the

most practical routes for a large-scale production.

Sitafloxacin (1) X F—HEER) VL HFEFOF /0 HINEVBARABRAENTH 2, &
HRREBEHERARZ PV RN BAEESEE2ET 3. 2OBELOBRBED—DTH S
¥/ 0VRTNEREFAREERALBAFRABRIIERTH D, TLIONERET I/
o) o rHEE 2 0ETR TERANLBEOMARL. FENE LOEERETH S,

0o
Fu | CO,H NHR*
N -3/2H,0 : R CN
a F Amino Nitrile
HN .
Sitafloxacin (1)

INFTIZ20HER AEZSHE VPEKBEC X Z3RKTAREIENBEEIN TV AR
EAMMEY LTRRERHORBVABEN TV FITCHEELIID 7 AT LABIRW R
Ly A—RIBICTHLNZ7I /YL ESEEEEPHEL T3 HAMMELRIT LT,

Route 1 : Ethyl 1-Formylcyclopropanecarboxylate (3) ZF# A3 58l%

Meyers 51z & D @& E I 7- ethyl 1-formylcyclopropanecarboxylate(3)® & (1.9-1-phenyl-
ethylamine[(9-41E DX } Ly - RIS EREBTHEITL.2 BOT 7 27 LA v —[(59-5
and (R8)-5, £/ 73 : 275 5 % /=,

Scheme 1.
(Ksc);: ;LH’ N H—( 1) LiAIK, NH,
CHO  NaHSO, H—( EtOH H—( E,SSYNHL ﬁ__) Ph THF N
Xt ed o " rad o " e oA B, L3 o
COEt EIOKHZO EO,C  ON 27:73E0,C  CN 74% N EtOH,HCI N
3 (RS)S (8,516 (s.5)16 79% 2



NSRBIV ATNASLZOR N ST 4 —CEBENEETIZLNTE . REL
(RO-53xy /—Nhm#hT 3 & T EEMI(S95,L(RS5 DEAWIERI 73 : 27]
WRMEEISEIZERTER, THbBIVA VL DERBUEEVET Z LT, BHNIZ
L2T%2(S95 LTHIUHTAETH >z, (895 k.= bV VBTEMBABARE TV, 62
MEDETR(S96 THEW:, ZOHK . BT BEELR T AEINE 47.8%(>98%ee) T
(8)-7-amino-5-azaspiro[2.4]heptane (2) 283 Z X IZEKH L 1=,

AAER Zfie (94 ODFRF%E 100%EETE 3 S8EEBTH 208, —H TERNARE
ELTR.DT7TATFLAI—DRBIZVATNVASLERBVWSEREFRFY) FETH
(LiAlHy) 2RV ALBRTRERETH - 1=

Route 2 : Cyclopropane-1,1-dicarbaldehyde (7) ZH#IfB9 d8%

(B2 7 VIZTKEARTEEL cyclopropane-1,1-dicarbaldehyde (7) it =8&R LIz KIS
HOBWTNFE FEELTWS 0. K2 RREEDEARTOFANHETE 2Ly
THD. BT EOREEMRELE? T2 HARNE UFRBEEEBEL L,

Scheme 2.
(54

CH(OEY), . _OH “—(
CHO  cat. TsOH cio Ny S Ve
D< toluene  EO EtOH-H20 EtO CN  mp. 8s97°C
CHO OEt . P-

1)H,

Raney Ni n_( H, H_( H, NH,
EIOH, NaOH s \p, RaneyM % on  PAC
——— ——— —
2) INHC! N EtOH EtOH-HCI N "2HA

N
88% H y
(5,5110 83% (S,SH11 80% H ) 99%ee

TODE/)7EY VR . BRIV EBRHIZEST L 1-(diethoxymethyD)-
cyclopropanecarbaldehyde (8) 5% 7, 8 ¥ (94 YDV TAFLAERHAI Ly A
— RIS L ARICERERTT I / = b ) VEREKNSS-9 and (RS-, HRktE 77 : 231 %
EXBIEMERIERELY / —V-KPTEFETD ZLIZLD, (S99 % 93%(99%de) D
RESIURETHZIZLIEHLEBoN: (S99 B .= I VBROER . BESRET
Tty - VERERET S BEGEHICEARL.88%DINERTA I Y HEHANSS-101%25 % 1=,
EHKEBLBRREL CEIR, ODENERT 2(99%ee) 2B 5 HEEEMAEL 7.

TDEITHBERELRTI /) NVFEEEOIEA VEEITER B—OREEDHFT
B @REERTD ST XV BMEDONREBEAFBEON I A TEAEICEN TS,
RIFEREPHBEREMK L - TREEOBEROPOF N RBMEEMTH DL EZX TS,
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Study on the preparation of a chiral aminofuranone derivative for antirheumatic agents
' Youichi Matsumoto, Takeshi Murakami, Yuuki Takuma
API Laboratory, Specialty Chemicals Research Center, Mitsubishi Chemical Corporation,
1000, Kamoshida-cho, Aoba-ku, Yokohama 227-8502

Optically active aminofuranone derivatives are intermediates for antirheumatic agents. They
have been prepared by the process using diastereo separation in the ratio of 1 to 1. Qur investigations,
which are the selective reduction of a chiral enamine derivative and the direct cyclization of a
dialkoxyaminoester derivative to a chiral alkoxyaminofuranone derivative, can give 5-ethoxy-4-[(1R)-
1-phenylethylJaminodihydrofuran-2-one[(4S,5R) : (4S,55)]=99.9 : 0.1]
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XTIV T UBEEFROBEFENERINTNS Y,
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LRCREBROBBEF KL, HRBERIE LTI IS5 2N, (1) <A1 7IVNRS.

(2) PTAFVLAT—53#. (3) TEAUERBEND 3DOTRICKD, RBEETI
FNFFITIVIT75) O FEBEEUETZIHOTHHN, HERBTHBILNFLTT )
R TN TSNS —BEEBRBILICE > TARENE DY, BilTHY., TEMN
WKRBICHETIONHEBETHZZ L, BEN—PhIZ] : LOKBTHESNETSTIAFL
FRX—DORBMIERRSB-DENRBIZRDZZE (KIS, RERSTAFLAT—2EIL.
JEIMELTHAATZELTS, FEOHMETOSTLILRENE L BANEETH
%), TEAULIZ SnCl4 2FIHT 2D TESBERS ORENHEE /5 EREEZANLD
DTRBMh>7,



REESIL, LEEREEBRRTICHED, FRI—PDOXIIZ. EFTIMORFELDIL
BEBETIEDICTENICAFEE TR THEFIN T FFINTIVEFREFRETS
IFI HFEMEQA)ZEHRL. FEFEEERF L, BARHELEER. QOOBTREEZ
NaBH4-AcOH % Tld S/R=64/36. 171 —)ViR T BILTI S/IR=74/26 L FBEDICT AT

Ph Ph Ph Ph
)= COME b TsOH- /)~ o
HN “an HN O Tson .20 R e HN,
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OEt ;mscu{é&s‘c oEt ot JHAULE B0 N0
7. 1008 §/R=64/36 S/R=39/1 /MR st
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AHEBREERLE, TITESEB-TI/BIAFIVBDSTATLAT—RENE
BUBWICAN VB EMAZE, B—OPT7AF UL AT —OEMMEE L TINER 81%.
S/R=99/1 THEETE, T TRITHEL L TRIEMNICATEAS S NaBH4-AcOH % T T
VEAIMEICT S Z SR KV BETEHBRNICF ST IS HCOZERTESREEZRL
LT3, SHADRELDOIEFEICDONTIOFINT IEQEISTAFLAEBREY
KRILT 2 RISGH R L. BARFLEBR. LY@V LODBRILREIE. Y
TNVFA OB, 35%ER. SHHMEBREICL 3 —RETIRENYDZ2ERTERLN, £k
RIERETH o7, EDORD—BIZATFNEEZNNRFIINEITHADBRL THSERLTS
DERBHo =M, 70%RVU ) CBEANS LT, KR 72%. cis/trans=92/8 LEEBZ T X
T UABREOCBRIERISNET TR E2RWELE, S5 MIZ OBERAETREMYT
BEITX D cisftrans=99.9/0.1 THH LT H{LEMD)D cis hEZRBRLBSNSB T LA
L7239,

EROLS ITHBRAL R, TENICAFIRETEMTH STV IFUHBIAT
NWEHREEEELTIF I UFEAAEREIFRBZERIN — MO REEETIVFIA
FTI)T757 CFEENRERNDHRNICER I NE.
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Prbcess Development of 4-[/V-Methyl-/V-(tetrahydropyran-4-yl)aminomethyl]-
aniline Dihydrochloride: A Key Intermediate for TAK-779,
a Small-Molecule Nonpeptide CCRS Antagonist
Hideo Hashimoto, Tomomi Ikemoto, Tatsuya Itoh, Hideaki Maruyama, Tadashi Hanaoka,
Mitsuhiro Wakimasu, Hiroyuki Mitsudera, and Kiminori Tomimatsu
Chemical Development Laboratories, Takeda Chemical Industries, Ltd.,
2-17-83, Jusohonmachi, Yodogawa-ku, Osaka 532-8686, Japan

A new and efficient synthesis of 4-[N-methyl-N-(tetrahydropyran-4-yl)aminomethyl]aniline
dihydrochloride, a key intermediate for the CCRS5 antagonist TAK-779, is described. Reductive
alkylation of methylamine with tetrahydro-4H-pyran-4-one followed by alkylation of
N-methyl-N-(tetrahydropyran-4-yl)amine ~ with  4-nitrobenzylbromide =~ and  reduction  of
N-(4-nitobenzyl)-N-(tetrahydropyran-4-yl)methylamine results in a 78% isolated yield from the

starting materials by a scalable method, using only commercially available reagents.

<78 77— VHERHEOHIV-1 23K I BRI BT 328, B-rEhf e
F—CCRSBEERAVESFZ—L LTHEAL TV Z L HRRERE SN, ZOMRIL.
CCR57 > F A=A I3, ERDIEEE., TROLYWEERERHERN S vy 7 —EHEHR &
RR2F LVMERABF 2 H T AHIV-URTYERRE L RBHEMZ TR L TR Y #HR T
ERZARFRPITORA TN D, BHOBFRE LI, B HBIFNTF FEDCCRST v & T=
APEEBELTEY . ZOHR. 7=V FEM 2B L T 5{LEMBENCCRSERIERAEZTL,
v 7 u 77— UHRAEOHIV-1 DR M BZRERA~DORREZAET 2 L2 RWE L, £
DFETH, L P INEEF LRV Y0
~T7 T VL& ¥ T H B NN-dimethyl-N-[4-[[[2- OQ
(4-methylphenyl)-6,7-dihydro-5 H-benzocyclohepten- O \Q\/?PS ci
8-yl]carbonyl]-amino]benzyl]tetrahydro-2 H-pyran-4- H 'I'AK-739, 1 2;3@0
aminium chloride (TAK-779, 1)3, $&IZ3&V V&M%

FLTHEY, HIV-URBWERRIE L LTHIREh T3, Y

X Z oD &P &, 4-[N-methyl-N-(tetrahydropyran-4-yl)aminomethyl]aniline (6) & 2-(4-
methylphenyl)-6,7-dihydro-5 H-benzocyclohepten-8-carboxylic acid® 7 2 F{bLRRs. I {LAF
L BRI, DNTT =AU RIRICL>TEREND.? PRIV —= FERPETIE, g
R — N DG {K61I4-nitrobenzylamine (2)Dtetrahydro-4H-pyran-4-one (3)iZ & 2 TH 7 /v
X /VAL. DV TN-(4- nitrobenzyl)-N-(tetrahydropyran-4-yl)amine (4)DF /N AT LT E RIZ L 558

ZI
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IZ & B 4-[N-Methyl-N-(tetrahydropyran-4-yl)aminomethyl]aniline dihydrochloride (7)D&K——%
BA% L 7-(Scheme 2), ¥ Scheme 25 iki%k. ETORBNKEIZAFTE, ¥, RF—1L7T
y TRCERE L 22 L O BRSO B ERREED OSHERRENICHE LS RWE
WEDOERNRL, RT—AT vy ATHEHLUEBEEL 2-oT\5, 2B, BHRRE L EE
T B0, EEICE  EkgR 7 — N CTOREL LR L-ER, BT (MiE99.6%) D71378%
DI HE(based on 3) TH LT,

Scheme 1 Scheme 2
Br
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The Fukuyama coupling reaction using Pearlman’s catalyst: A Practical Synthesis of (+)-Biotin
Yoshikazu Mori, Masanori Hatsuda, Toshiaki Shimizu, and Masahiko Seki
CMC Research Laboratory, Tanabe Seiyaku Co., Ltd.
3-16-89 Kashima, Yodogawa-ku, Osaka 532-8505

Fukuyama coupling reaction of thiolactone 2 with 5-cthoxy-5-oxopentylzinc iodide 4 in the presence
of 0.65 mol% of non pyrophoric palladium hydroxide on charcoal (Pearlman’s catalyst) provided vinyl
sulfide 3 carrying the C-4 side chain of (+)-biotin (1) in 87% yield.

Frix, BRI, OD-vFFr (1) OBREEFPEETHE2FAT77 b 2 LTEHRAE 4 %
RGPy LRBHBFETRICE®DZLIZEY 1 O4MRIENBEA I N-RIHRE 3 M5E
IRPOBBRIZEONEZLE2BELTVE Y,

»s X

X
HN  NH " NBn BnN"  NBn

(. { { I com
S , /\/\C o,H S (o) s 2
1 2

3

LA L, ZOFEDL, ERENS5 ml%e&%<, £, REERIELE (THF, frx )
~DFRIED A B DB K DIERRAEHFIRE & 72 o> T2, Pearlman R 21X, FHKDOBERKRE
MR  NEBRAERFK TH DO TRIEE L HIF TE 5, 4 13 Pearlman A4 AV 5 (+)-
AT ORI A USFEAE LR TEOTRET S,

¥, EFARGE LTFA LT RTINS LEHRAE 4 ORISERFT L=, FORE.
Pearlman fRLIIHIFFE Y T O 0 ARFRH L LERTED TEVREEELZ R L, BKE

0 0
Catalyst
SEt + 1Zn(CH,)4CO,Et E VT re— CO4Et
DMF

0.15 mol% T S0 R RIE S ¥H Z &LV, INE 84% (EBEII%) Tr ik 6 2585
T EMRTEE (Figure 1),
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Figure 1

Wi, TORIGE H-EFF (1) OREBAIIEALE, ZO/RKER. 0.65 mol %D
Pearlman SMETEETF AT 7 bk 2 LBREHRAE 4 2RSSV BHRARGCTTZ &1z
Yo TH-EAF U ORIBRE 3 2L 8T% THRBZ LN TE K (Table 1, Entry 4),

Table 1
o .
I (i) 1Zn(CH2)4COEt (4) I
By~ NBn gaM‘?"';g_ggfém'“ene BaN” “NBn .
(i) p-TSOH, toluene O=\/\/
(}0 20°C,1.5h S COEt
2 3
Entry®  Catalyst mol% Pericd (h)  Yield (%)°
1 Pd/C 5 1.5 92
2 Pd/C 2 17 79
3 Pd(OH)./C 2.6 1 90
4 Pd(OH),/C 0.65 2 87
5 Pd(OH),/C 0.32 3 78

“The reactions were conducted on 31 mmol scale. °Isolated yield.

UEDZ b, (D-EXFFUOERDOERT v 7 THHRUBEARIGIZBWVT, 7Y
7 LR % Pearlman flifiIC R X 5 = LIZ X o T, SO MARRED 5 kD fERME % BBt
THRLELEHICHHEBEEZH1/10IZERTDEZENTE-,
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Development of manufacturing route with separation of optical and geometrical isomer to
S-1452, TXA, antagonist
Yukihito Sumino, * Kyozo Kawada®
Takaharu Matuura,® Fumihiko Watanabe,® Mitsuaki Ohtani®
a) Manufacturing Technology R & D Laboratories, SHIONOGI & Co., Ltd.
Kuise terajima, Amagasaki, Hyogo, 660-0813
b) Intellectual Property Department, SHIONOGI & Co., Ltd.
Fukushima-ku, Osaka, 553-0002
¢) Pharmaceutical Research & Development Division, SHIONOGI & Co., Ltd.
Fukushima-ku, Osaka, 553-0002

The efficient route to S-1452 was established by enzymatic method, characterized by the synthesis of
optical active norbornene derivative and crystallization with methoxyphenethylamine. In this method,
a desired stereoisomer was easily produced and cost-benefit was performed significantly. This
methodology could be a promising large-scale process for the stereoselective manufacturing.

S-1452 (1) IBEHBRIKAIFKFEFTICBWVTERENTB AR TXA, FHRIER 253 554
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2 2H,0
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Process Development of FK366: Aldose Reductase Inhibiter (1)
Shunsuke Goto, Hiroyuki Tsuboi, Kooji Kagara
Chemical Development Laboratories, Fujisawa Pharmaceutical Co. Ltd.,
1-6 Kashima 2-Chome, Yodogawa-ku, Osaka 532-8514

Process development of a novel aldose reductase inhibiter FK366 (Zenarestat, used for the remedy of
diabetic complications) is presented. Original process involved hazardous byproducts, a hard to
control reaction, and tedious procedures. After the first campaign based on an improved discovery
route, a new and more practical process including regioselective alkylation of quinazoline nucleous

was developed.
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Process Development of FK366: Aldose Reductase Inhibiter (2)
Hiroki Omori, Hiroyuki Tsuboi, Masayasu Fukagawa,
Shunsuke Goto, Kooji Kagara
Chemical Development Laboratories, Fujisawa Pharmaceutical Co. Ltd.,
1-6 Kashima 2-Chome, Yodogawa-ku, Osaka 532-8514

The second-generation process for the synthesis of FK366 (Zenarestat, a novel aldose reductase
inhibiter) is presented. Remarkable solvent effects in the alkylation of 3 allowed cost effective
preparation of 4 using ethyl chloroacetate. The speculated mechanism involved generation of
TMSBr leading to conversion of ethyl chloroacetate to ethyl bromoacetate, followed by the

alkylation of silylated quinazoline via charge separated complex in Hilbert-Johnson reaction.
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—_—
CO,H 2)NaOH \O;r Toluene \©’\¢ \EI(
1 3)HCl
Br
Br, q:Hzco,Et c;HzcozH (;H,cozn
Br 1)NaOH
? _naon Y A v
cho;,lAcetone 2) HCI
crude-FK366 FK366

L Laass, %?ﬁ%zf&fﬂ'hﬂiﬁ‘f‘ 100 >
T, BIRTHHII)IVFF V) ok SOW
3 OT7TNVENMERIGIE, Bl oRIEED 80

-3 ]

M 7O ERRL SOV EBRAEAELLT B 70 Mf))‘
KBIFHLTEY, 9X b, RE2HEW f 60; ”/f B REET O V(e =64.4)
HC B TR L %> TV, « 4/ o A (e=38)

COMEBEERBRRT L0, TOEEEREL "I’ 2 A VI AU (e=6.8)
FVOBRREBHIERORH ETo2L R o ¢ 72h(e=4.3)
5, BERBENEFBA SR, RBE = > #r(e=2.3)
EOKEVHFBITEREIEL, FTOR o i e
B7UYL YA B THHCH S S L2 O e 2P

L& lzol,



E [Ad , 7 ;\; )l/'ﬂ_’,ﬁlj t L T l k) fﬁﬁ i)) Table 1. Reaction of silylated quinazoline 3 with ethy! halogenoacetate
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BILOVTREEATo 108, 7 0 ORERE e @g{
3

IF V7O R F VIS AR En
7)‘” &‘1‘ PR Ji II‘} i EB# fﬁ % % L ﬂ-‘-.%'ﬁ A% run XCH,CO,Et additive (eq.)  time (h)  yield (%)

BTT2&RL %o, £2T, s0D ‘ o rone 25 974
. L= 2 X=ClI none 106.5 80.4
BEBR T 7 W OB ALK OFE 21T o 1ok \ o - o8 S
B TOEEEEEIFNVICEBTVENML \ o eor 05, . -
RIS CHEK T 5 TMSBr % 7 0 OFEER T . o o 08 N e
7- Vo 7* oA ﬂf‘ﬁu t L f$um ﬂ— Z‘) < & > 6 X=Cl BrCH,CO.Et (0.2) 29 96.0
b, g0 70 EEERLIF IV TRIE
PFETTHIEEZRE L,
GH,CO,E
Cl N\(o
\©:“,NH TMSBr CICH,CO,Et
4 O
N\YOTMS
N BrCH,CO,Et T™SCI
3 OTMS

¥/, BHBBOBERLENCHEORITI S, RIS B L-PRELEHL,
FOERAEHEERE & % 5 Hilbert-Johnson Bl O KIGEHETH B Z L HFHL Ik o7,

Hilbert-Johnson Reaction

N\ = N
Y R—X Ny -OR N O
N — | F | — X
P -
OR OR x OR
N-ZALFMERS
L GH,CO,Et CH,CO,Et
cl N\YOTMS BrCH,CO.Et | CI N\YOTMS cl N\;o ’
—_—_— ———
~N
OTMS OTMS Br OTMS

BRI, REE/UEL Y OBEHRE 70 EEERELF IV OMBENR EHAS DS B
ETOLRAFHLITAIILICL), REFELMEL 2o T ORI FVORHAES:
3.56eq 75 02eq T TRET 2 L3I0, FEREMEZ Y 0%EBT S LATEI,
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T K= ZRTBERRAEHRIF K 3 6 6 DITEALHAE (3)

(BEIRFEan T3 - SHBANIIZERT) OFMBIERE, FkFiE, NLERF, FHUT, LR%E—,
HHEER], e B

Process Development of FK366: Aldose Reductase Inhibiter (3)
Masanori Nisiwaki, Yasuhiro Morinaga, Takeshi Kawakami, Hiroyuki Tsuboi,
Ryouichi Uematsu, Takashi Mukuta, Kooji Kagara
Chemical Development Laboratories, Fujisawa Pharmaceutical Co. Ltd.

1-6 Kashima 2-Chome, Yodogawa-ku, Osaka 532-8514

At the final stages of process development of FK366 (Zenarestat), comprehensive reviewing of
overall process was executed. Considering the manufacture of FK366 drug substance on a scale
of more than 10tons a year, a safe, economically feasible and robust process was explored. To
assure the consistency of quality, each existing impurities were elucidated and their mechanism
of formation were revealed. The process was transferred to manufacturing site, and 640kg of
FK366 was manufactured on 10000L scale demonstrating reproducibility.

AR FHEH] FK366 OB RLICBW T EE 10 b VL OB % Sh3ay 12 i1 T2
HETO ABELTEEL. BICAT— VT v THOBREN L BEEO TR ES S BN
T THALFFEEER L7,

1) NaOCN, H'/H,0 1) HMDS/Toluene
2) NaOH H 2) BrCH,CO,Et, CICH,CO,Et CH,CO,Et
G\I::ENHZ 3)HCI cl N0 /pC cl ﬁjga
CO,H - [:I;rN“ " NH
95% o} 96% o
1 2 3
K,CO, COzEt KOH COzH
/Acetone /P A'HZO

o Uﬂ@ Uﬁﬂ

5 FK366

1) RIEA A = X LI 8D CRdk (82 TH)

HEAT —VTORERRERETE LT, 9. RIEA D= X LB ZhcES iRk
& REROBRBELEERLL. REA N =X AIZBVTIE, ¥ MEICLELR HMDS (A
FHRAFNIYITHY) B, EERETVYMET2-DILEL 1 EVEBUTTH £ <.
FEC N-TIVFVALRIGRICRIE T BB M) XA F VY5V ARRICE ) S Y MER S Y
MET 2 2 LA L7z, HMDS OFM % Y BB ELOER. 08 TL YR FBIRL,
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2) BEFRMARBELL (B3R, Z AT NVE5 OJHA)

Ay —=NVT v THOIZAT VEDGTHIEE (EO45H) v, EARMIRVER
ol RARHOER. FEPICEIN AR/ MYNRETEOBEFTICHEL*SIAS
EDHBAL., FEPORMYEREORMEICL ), AR LER. TELSEL I EHThE
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3) FEOMEHRE (53 THK)

EXMREL L TCOBELZHEAREL LT, HICE 3 TR OVWTIREEGEICHELS
ZHEETRE L THEMT. BEOGE (FIIAH=S8WE) ORMEL*BL L, ¥
. ChETOREOFRYWHEOLEBERKRF L), OREEFICL VG ShZ b0, @
FEBAEWICHERT 200, OBRERGICEETZ 50, 58 L. BEEhR#YIcH
KT2HDI20nTiE, FRPOFRMYER LEETOEBRYHEEOHBEL? S, BEORE
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FK366 DAY 7- TR kbwf 640kg/T v F DA — VO TEEE SOt
AFMETHIENTE, EEERBICBOTHELVWI L A2RIETE: (BERBIUE:
84.8%,3 TH2, FHILE 84.8%,n=3),



P-33

TR X 5 YM905S DR R K1 & FishikdkE
(LZ ARZEER - SREHTHIZRR) OPIIH—, BAER, KB, MEEERE

Controlling Particle Size and Improving Fluidity of YM905
with Investigation of Crystallized Conditions
Shuichi Nakagawa, Masahiro Kurotani, Motoyoshi Katano, Toshiyasu Mase
Chemical Technology Lab., Yamanouchi Pharmaceutical Co.,Ltd
160-2 Akahama, Takahagi, Ibaraki 318-0001

Controlling of particle characteristics of bulk drug substances, as a particle size and distribution, is
great important to design the facilities and seriously influences the handling in the manufacturing
plants. Because YM905 produced in the pilot plant is aggregative property and poor fluidity, there is a
possibility to block the discharge vent of the filtration equipment and dryer. To improve the fluidity of
YM905, the optimum conditions of crystallization process were investigated. The result shows that the
fluidity was improved with growing the particle size of YM905 and the ripening method, fine particles

were dissolved by increasing temperature and keeping it, was very available to grow the particle size.

BEP-MIRRHBEA TS YMIOS IFEPR~RIROBEMEZET IR TH Y, HEHEMR
B, ey P70 MIBOWTERED O OEHOBRICBAET 2B&N L bhis. EE
EIZBWTOREHBORER, EEHCKEAEEZRIFT. REOHBMELELETZE
REFL LTEMERETOND. BEIIEBENKE 25 LRBMNELRY, Z0E
M 30~50%&725 L, BENCEEBRMHIIERICRERbDLRS, "My hFFU b
TRUE S iz YM90S DEMEIL333% THHZ L h b, EFETIE, “OEHRERXERT S
20, MROBEFEIIKE RPEEZRIETETRIEORM 2TV, HARRLEMHEDRS
fReRD, RIMEORVWEREZBIDORBERESEELZRELE.

YMI05 DegtTidGH@BIT THY, M vy b 752 hTORHEZBEEZUTIZRT. AHO
W TITRTIEOBRBLERE 2 40°CIZRE, MR 50°CTRSEZHRM, MIEN 2CHIEE RS
ETHHAL, 0%, ¥ 10C hr' ORAHEETHIER 0CE ThR LT, Bohni-aik
50~100u m BEDKRTHY, MEMENEL, HEBBEELTWBIERLLI 423,
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6
R [hr]
Figure 1-1. @iTREPIRZE L Figure 1-2. ' YM905 #%# (pilot plant product)
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Figure 2-1. #&aRRifRICar BEREHEE Figure 2-2. f&anhi e & B Rt s B

FESRRIR & EMEEICITEERH Y, BRAENRKZIWIEEEMBEIL/NE 2D L0 ) B
BELNZ., —F, R EEREEE L OBRFRIIRIO L I IZRY, FRbENKE <
RBICONTHERHBEEIIKRE RoTEY, FRARAKEVIRIREMEIZRVL &M
Sholo. TOXIIE, BEBEICHT HEMEL L OEERLEEOHmMN O, FEED
mEICIE, RBOKEIREHREBDIZLBPLETHDLLWZS.

T RERHOKER, REORERFEREEIICE, ERrFmMLTHs i, FEL
THHESEZERMIETERMRERZRT, 74 7=V 7ERRVADTHDL Z ERgh i,
EBITA T = TR OmBEICRESEEL, BoniHall FREOCHERET
FTA = TEITORVEREL DS, MEBMERRS R LAghol-.

0 5 10 15 20
R [hr] 400 m
Figure 3-1. RIS M Figure 3-2. ' YM905 % (experiment product)

FTAT = TERERTHDZ NG, FA 7= FEEORTEITo. F47=7
BEIEBRBICKEBETIZENONY, HBNEEEETT A 7= JiREE R
THZEICEY, FREFT LI BRRBOXRELEANBEENIZEGONE. Moy b T
Y FTORERERETEE, T4 7=V 7L VEOREERIETEum L REL, EHBE
IX10%RBEL/ISVLD LY, REBMEDRWRERETH- . ZoEITrEEFEZEIZ, KER
FRREIC BT A EEEICAT TORENT A —FHFREOBRFEITV, HEFE 10C hr',
BEREIREE 50°C, —IRIBHNREE 30°C, 74 7= 7B S0C & ¥ Dol ERMAIRE LTz,



P-34

BT —F _R—ACORESKES HIERES AT AREXQUERY D%
ORMEE

Development of Reaction Retrieval System REXQUERY Utilizing Database CORES
' Ikutoshi Matsuura
Flower Hill 21-5, Shimotomi 1043-67, Tokorozawa-shi, Saitama-ken ( before August 2002 )
Wakabadai 1-chome 47-3, Inagi-shi, Tokyo ( afier September 2002 )

REXQUERY has been developed on MS-Windows utilizing reaction database CORES, in which
Bunshi Sekkei Kenkyukai has stored more than 70,000 reaction records since 1984.

Each record of CORES consists of reaction scheme, summary, title and references. All the atoms in
the scheme are mapped between reactant and product.

The digitally coded data of compound, reaction format, functional group, ring and atom assignment
of the latter three codes are generated from the scheme file of CORES and classified according to the
mapping of atoms.

The retrieval system consists of query draw, search and view modes. The user is requested to draw a
reaction scheme just like to enter a CORES record. Retrieval codes are generated from the query like
above. The reaction search is achieved by matching codes between the query and the database. The

reaction data are shown using the hit list or record number.

ABERILEBERA SN IARSREEERETHIF LVWREOER VAR ThHB, 7otk
ZMEZEICBWTERINIERREOHMBIIZEN TH Y EAOHB EER LB X 281D
RSV, (EBEPHOARERNT BT, TOHOHIIFTEHE % 48E L T Chemical
Abstracts, ISI-CCR DT — 4 R—XEREB LY SRCEREENICE L O-MF2HETS
RENBEHITORS, LALINLOFETIIRED BHBHREICERTERVWEEMN
Z2x2 55, BROBHEESEATHE OBIRMKS. Regiospecific RIS ¥ Z0HITH B,

A2 —FERBLERICRBIIMEFEERERICHARBR SN HBIBERR AR L L
TNCRIEPLORBEMNMLUELORBRTH D, TERBVAT AL TCREEEREATS
T XLBEETHo7D |, BREESPROERSERE T R—F L,

CORES IIRET — & OB LEMNR BN TIIRL . SREHLFE. SREBBAICE
AR, RISD Scope and Limitations 51512 AR L EMT I3 L2 BN LT3,

REXQUERY XMLEMORE. RS/ % v, BiEE - BORKE Y R— T35, REOK
DD a— FINBERFRE - FKFRE(REIZOVIL SP3,SP2,SP) - BEERRIZE SV THE
EL7=RETHD, BEREELBRIX Reactant & Product {24}, RIS~DBEEETELIZ 3K
BT D, RIGREFH A WVIIREFIRIED Reactant & Product I TZL (BHERF O
- ER - B TARSOREFRMEEY MILTERE TS, a— FREOEMICFWT



X5 AR PEBRB IR,
A AT b EBMBERBFHEICE S BKERE S X T A(CS ChemOffice) & DR LD
1 : B oRBER DR

REXQUERY: IGEIZHEI< & 51T Reactant # AN L7z, £ % Product IE{L&#
LB LR TFZHIER, AMUERFEEEMLS, BEEEXB), “HITLY Reactant
& Product FlDRF O, RISFLREF2 O TR FREBOELBETRENS,

ChemOffice: Reactant & Product O dH B W id—F 2B oMERBOHRAICES L 5
I (BRBEXNZBOOWELHE &, BHIZTIHQT/I2V), EMMELERICLE
WEEBO RIS @GR I oHE L T, RFESHSO—RILLFBEETT S, o
VT Reactant & Product DJRFDxtis% #8773 5 (atom-atom mapping), & &2 KL RF
LETHR/EEEETT S, :
2 : BB L= RS DOBRER TO—IL & Fl#1k

REXQUERY: RIERNOEREND I —NEF—FR—2Da—FLo—KOBE
(Matching Leve) Z{LFDEETHT L TRERGEO—BILETTH. BOBERELZITDARV
DTHEBORIGHALERE - BEHoTHEALOMBREBIIHOEEIC R LR,
AlyI(EREETRV)DOR SRR b HELIC 2 S 20, FHR - £ERROVTRIE=IXA
FEBRBRHMBIRC, RGN, BEE REBHCEZESDETRERITFOIOT—ED
BRI E SRR RENORETE B,

ChemOffice: B4 # < FF/R(ChemDraw) CRREZM 2R ET 5, BREXNR. WowHE
LRBREMIRBO-CICEMRERRT 3,
BREOEH

Reactant & L T Phenylhydrazine D#ERZ# &, DWW TE2RISEBICHHET 3-
Methylindole [ZE#9% (R N ZHIBR. &Y D N »5HHFE L T 3-Methylindole {23 3),
ThZEBAE LTHE - ERRES. /3 VDR OBRFEEZETTHIT Fischer-type ®
BFEOSREGHVREBEIND, KERET— FTERR, R(Leveld) & BiEE(Level2) %
BB T, Fischer ARICBORVEE X ER Indole BROARENBRHENS,
ThoDEEFIPRBERITIRR F —RBROFTITVN,
F—FR—ZRW R VAT LOFA

ZhOFIRII S FRAFRES YRR BEBORGRHSFEXOA L R—FEEA, BHA)
AR LTWS, §%OER - ¥RIZSOVTEROZTEBREZB Y =W,
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