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A new Type of Chiral Ligands for Catalytic Asymmetric Reactions
Tamio Hayashi
Department of Chemistry, Graduate School of Science, Kyoto University, Kyoto 606-8502, Japan

Abstract: As a new type of chiral ligands, C,-symmctric norbornadienc dcrivatives (1R, 4R)-2,5-
dialkyllbicyclo[2.2.1]hepta-2,5-dienes werc prepared by use of the palladium-catalyzed asymmetric
hydrosilylation of norbornadiene as a key step, and they were used for the rhodium-catalyzed asymmetric
addition of organoboron and -tin reagents to o,B-unsaturated ketones, which gave high yields of the 1,4-

addition products with up to 99% cnantiosclectivity.

B R E FIROWZERITS LTRe EEAREO—D & UTHIEE M & ViREIRTED N LA
H%. FOHIITEYERIGRIECHEEE ERISKIORREEETHHN, RbEREMNEE
LIRS B D %L AFEM TICH B, TLRIBOJE D ICRISEEE O AR ESRIC LB A FF
BERZBRUERISREPMCETEE 32O OBYI B FRIMNRZAUERIBICE X % A58
TR - OV BEEREL 55, BAHERSRBEAZHEIKL B AFICKCE, YV ET
RELFHFERBADORMNELTELOMEELELINHOONTEL. MAFEFTFILE
BEED binap ICIREENBFFIVERRAT 4 YRRRAT 74 b ER G CHELTAFY
V) MR RO ERAN 5 EEE S5 O FILL EORFEN FRARESNET TS, FiciES
NETORMI FLIIREZL— I GHER L BHLVERERZTRT DL HBM, KT R
DOARFENFOER FICH D, FRtECZLW.

bBNbNRELHIFIOEVHREAFRN T L LTFINVEBERE DV IV ZHDHTHKL,
INAT VY LMEARF 1, 4 — RGO BE EFRFERMFL ST L Z2RIHLE. Y/t
TRILYR IRV VLGB RERORIFREM T 55 T LRBE<HLONT
VAN, ThLHICAFEELZEA L TRENRESKOF 7 IVRAT & L TRVl 2 ah

> 7.

1. IV Tx /B FORMBEMNTE K

RS EBHARRT 4 VMO PEERMFET BRI TLERAD/IVANVT L VOFRFe P
Y MERISO B RBIRI M L 55 T L 2D NEBERE LT3, ) COFRERIG
KE-THONBIIIVIV/ VRV FUALRBICHEEEINZ T bz kE LTFIIV
JIVEHERLE (Scheme 1). JIVRLVF VI VEREICZDOOXRVINVEEE D, HFEHIC
¥z C, MMEZEDFSN I LY (RR)-nbd* THS. /IR AVDAFe Rl
WAL IS TR IARRIRTEIR 94% BETHEH, /IVERVFIZVDHEEEZDDOT IV A\D




2 [EDOFRFRIGICE D meso A 5% BERIAL, chiral BOSHRRMFERHEIE 99% e Z
HB23. FOERE, CTTHLHNE (RR-nbd* EXEMICIZIEMMTHS. COFINTT
Y(R,R)-nbd*i& 1 i1 77 LCEA U TRERIEREERT 5.

Scheme 1 HSICl

[PACI(x-C3Hs)] (0.01 mol % Pd)
Lb (R)-MeO-MOP (0.02 mol%) Nlb/smls (] E OH
a4 Cl3Si H

no solvent, 0 °C
(1R,2S,4R,5S)

O I Swern R
MeO 0 —— p i
PPhy Ph

O/

OO (R)-MeO-MOP (R.R)-nbd"*
[RhCI(C2Hakl2 + P\}b/\r’h — L Rh‘s-bz

(R.R)-nbd*

2. FINTIUEIEEMWET DY LA 1, 4 — G
FIIWILI V(R R -nbd* ZEMFETZOIYLEEKEI TV —VERET IV VRO VEg
Do, BARERYT b AD 1, 4 — RIS I B TEWVAEESE & STAGEIREER L. Y €
ARRAT 4 VEMIFTHSB binap ZAVIZEE LA L KGBIRNMEEZORSZH, MBS
D TEL, KIGRE 20 CTHEARANZ 0.3 mol % IKETHEL LTHINERL 1.4 -
(RS HET U Tz,
EHICEVIARREZBRR LT, MOBBREL /WAL F VL L3R E58AF8E2ED
FSWILU BRI THS. FMOBERSRBEMERICNDICHLRETTHS.

Scheme 2

[RNCI(CHa)2l2/(R.R J-nbd”
(3 mol% Rh, nbd*/Rh = 1.1) 40°Cfor 1 h: 94% yield, 95% ee
+ PhB(OH), oppy | 307C 0 T 94% yild, 96% ee

KOH (50 mol%) . ' .
dioxane/H,0 (1011) . 20 °C for 3 h: 85% yield, 96% ee

[RRCK((R,R )-nbd")]2
(0.3 mol% Rh)

KOH (50 mol%)
dioxane/Hz0 (10/1)

40 °C for 3 h: 94% yield, 97% ee

References: 1) Uozumi, Y.; Lee, S.-Y.; Hayashi, T. Tetrahedron Lett. 1992, 33, 7185. 2) Hayashi, T
Yamasaki, K. Chem. Rev. 2003, 103, 2829. 3) Hayashi, T.; Ueyama, K.; Tokunaga, N.; Yoshida, K. J. Am.

Chem. Soc. 2003, 125, 11508.
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Technological Development of FK960 (anti-dementia drug)
—Approach to a personnelly and environmentally friendly process—
Norio Hashimoto,* Tetsuo Furutera, Hisayuki Baba, Atsushi Kanda,
Takanori Kawai, Yoshihiko Tabuchi, Kooji Mukai and Kooji Kagara

Chemical Development Laboratories, Fujisawa Pharmaceutical Co., Ltd.
1-6, Kashima 2-Chome, Yodogawa-ku, Osaka 532-8514, Japan

Abstract: FK960 was developed as an anti-dementia drug. The early-stage synthesis route to this
compound was not satisfactory for large-scale preparation due to use of zinc, dichloromethane and
involvement of a carcinogenic intermediate. We now disclose a totally new process for FK960
involving a Hofmann-rearrangement as the key reaction, which makes the whole process shorter,
simpler and safer. In addition, the final drying procedure was improved for industrial scale
production to obtain mono-hydrate crystals directly.

FOUROH LTIE, BRESITE CHARFEL TSN FK960(FR059960)D O+ RFFR (= DL
Tl R%, FKI60 [THF & 265 D ERFIVUEREFTILBMNEMALBETHIN. ERSFL~ADT
S/EDBANBETHY. AT FILETIRERSSOADBIRMYE/=FAVIEE. Cbz BOBA . =IO
VEQBEMETICEY N-7I/K(FRI5301D%E. EHBT/ASOLAORBERIDIFEDOT UL,
CozZEDEMETICLIBRE. RERIEIBTN-Z7EFIEETOENETHFKIS0ZAHLTINVS, Ak
ISEYBATMARRK 130kg(6lots) #HELI-MN Ry — UL TPyT LOTHBBERELTTRDIAHNZETS
hiz, OB Zn BSOEBENFERICE EEBMLIERL, BEDO N-73/ENFTRETHETS.
QR ELTEHT S N-rOVE N-ZE/EETREZERFEEDETHY . RYBRL B+ HMEEES
B35, OBMEXRGIZE TS, BIvRIEEOMH I ELH, DFK60 (1K THIMN., HIRIET
BKMYPELTHEL, ZORABII2LENHYREINEHE THS,

Medicinal Route

F
NaNO, CbzCl Zn 0
\ cocl

HN NNO |——— —_— —_—
\ CbzN NNO ] [Csz NNH, ]

)

HN NH
/

C

FR003321 FR101579 FR153010 FR153011
Hp/ Pd-C

/A = /\ N\
CbzN NNHCQ—<\_/>—F —_— HN NNHCO@F AcN NNHCO F

FR153012 FR172251 FR059960

Ac,0




LAL. ChoDRBEIFER® Pd LEXBRAZOEAZEM T NEFEERRTELLHL, RRAFEZER
BMTHMLOEGHIL—FERHL. TOHR. BERXRTFLTORITVEREFATSITROEHEER
HUtz, REREIZEY metal-free TALRITESTEMY THRL KIgGERIE THOERELREEMOHRA
EREh, FEECDH, RERICHBELLTOEANELSh T,

Hofmann Route

F
NaOCN NaOCl \Q
cocl
% S\ - //
AcN  NH AcN  NCONH,—~AcN  NNH, AcN  NNHCO F
/ _/ _/

FR059948 FR211402 FR059959 FR059960

Bt LY. ERSTCUBRLEAOTI/EDOEAE, Medicinal Route TRWSA==FAVE-ETIZLS
Hik 2OHFTH-oT-. Hofmann Route HAIZH->TIE. KBEPTODAVLTFTUEE NalZkdILTIER
. REEFREE Na (TEB70LERG., RIC2RICES pH avbO— LG E  BREICREEHEFRBLT
AiEIEY BmEEENEASEMNET S Hofmann EE4i{k FR059959 252 5F M HALL .
FR059959 (FEERADERTHAN. REDIZHFHTOBEHBENEESNIZL BHERRENE
MTHoT=C&. KAMINE<HEMLENRAEE TH-IEEIS., BB TIOKBROEELETTVILE
RSERH . pZNADREEFHI/OUFIIEKBEDTZH. 2 BRBAVEEKBRRTOTVILERGE
HARL-ER. KBRICZEFMIILERNT H2ET, FR059948 Hib 55%DIRET FKI60 HiGFoh
% one-pot FOLAEMEILTHIEMNTESz, —A. BEIZ Medicinal Route THiEEh = FK960 RAKIZXY
Pl EEERBAERIA TV EMD, Hofmann Route TSN E-RERICEHON-HREEDE DR
EMRBEL o1, FHRESMEILHED 20%EKIF/ —LBESTIEIRERE THo-1=0. iS22
1T A EBAONCIT HEHITHEMNLGRHREEERIL . BIC. FK960 [F—KMEERTHHH.
BEOEEHBRELETEBRSICKSFHABRBLTEKNDELTEONLIOT. —KAMIZRAETILE
M&ot=, FZT.FKI60 DB T —AFRICEBRERHERETHIIEICLY ., ERMICFRZEZOY
FO—LTBHIEICEYITYMERMSEE—KNMEREL. RROH—HLERETRBICHEL
AR EREII LT, CRODWBRIEIZHL 1500L R —IL TRy —ILP VT RBREERL ., SME. WNE, EX
HEHICRIEE SRR —ILEBRTHIEAHES .

FK960 O FHHBEEYE

F
F — ¢ % —
HNN  NNH F OCN  NNH AcN  NNHCO F
\__/ N/ _/
0 0

o]
FR223538 (bis-product) FR218456 (diacyl-product) FR237842

FIK 94
SE Xk :

1) Acta. Poloniae Pharmaceutica, 38(5), 539-43, 1981.
2) Organic Synthesis, 65, 173, 1986.
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Process Development of Solifenacine Succinate for
the Treatment of Urinary Frequency and Urinary Incontinence.
Masatoshi Inakoshi,* Yusuke Ishii, Shuichi Nakagawa, Kouji Takaoka,
Shuichi Sakamoto, Toshiyasu Mase
Chemical Technology Laboratories, Yamanouchi Pharmaceutical Co.,LTD,
160-2, Akahama, Takahagi, Ibaraki 318-0001, Japan

Abstract: Solifenacine succinate 1 will be launched soon as a M3 antagonist for the treatment of urinary
frequency and urinary incontinence. We have successfully accomplished the synthesis of solifenacine
succinate as manufacturing scale. On the way of the process development of solifenacine succinate 1, an
unique by-product 5 that was alkylated at the C2 atom of quinuclidine was detected. In this symposium, the

process development of solifenacine succinate as well as this alkylation reaction will be presented.
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Most troubles or accidents in chemical plants happen during a scale-up, and they often lead to a
delay of drug development and serious loss of company assets. Common cause of troubles is a lack of
understanding differences between experiments and pilot-production. Serutinizing experimental data
in the labs from a chemical engineer’s viewpoint is important for anticipating a potential risk in a
pilot-plant. Accidents can be prevented by controlling crucial factors affecting a chemical reaction,
which are obtained by scale-down experiments.
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Control of Characteristics of Crystals
Hiroshi Qoshima
Graduate School of Engineering, Osaka City University
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Abstract: Industrial crystallization is required to producc crystals having a desired characteristic. In this report,
control of particle size and its distribution and polymorphs arc discussed. A novel method of the production of
large crystals with a narrow size distribution using a novel WWDJ-batch crystallizer is introduced. And also, the

precipitation of polymorphs is discussed on the basis of super-saturated solution structure.
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Process research of a new indole anti-spastic agent
Mamoru Miyazawa,* Toshikazu Shimizu, Hiroyuki Chiba, Linda J. Brzezinski,
Makoto Matsui, Hiroyuki Naka, Yoshio Urawa
Process Research Laboratories, Eisai Co., Ltd.

22-Sunayama, Hasaki-machi, Kashima-gun, Ibaraki, 314-0255, Japan

In this symposium, we present a process research to produce a drug substance of a new indole anti-spastic agent
(E2100) on multikilogram scalc. Problems in chemical conversions of early synthesis, such as BH;* SMe; reduction
and supcr-low temperaturc conditions, are pointed out from the viewpoint of large-scale production, and “solutions™ for

them are exhibited.
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Development of Polymer Supported Catalyst in Process Chemistry
Kazuo Shiraki*
Chemical Products Research Laboratories, Wako Pure Chemical Industries, Ltd.
1633 Matoba, Kawagoe, Saitama 350-0011

Abstract: Polymer supported catalysts have been developed as “Green Chemistry” oriented
reagents. The polymer supported platinum catalyst was employed to establish the new process of
N-nitroso phenylhydoroxylamine useful as polymerization inhibitor. On this process, this catalyst
gave the 98% selectivity on reduction of nitrobenzene to phenylhydroxylamine. This catalyst also
gave the 30times reusable capability.
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Run No. Nitrobenzene Phenylhydroxylamine Aniline

1 0% 99.7% 0.3%
10 0% 99.1% 0.9%
20 0% 98.6% 1.4%
30 0% 98.9% 1.1%
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RS SACE Ulc HIE ORI (REAVE, TR, mEg)
B & RO R 57 TR OB (RS & O B/ A U /53 firt oo 1R158k)
MEDREEZRF L, BHL LD &4 DRINICE LMEAMEE T VA T 52 AR LEETH

Do
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Process developments of L-carnosine derivatives
Hiroki Moriwaki,* Nagahisa Yamaoka, Katsuyuki Hiraoka, Hiroshi Egawa, Shigekazu Takenaka
Research & Development Department, Hamari Chemicals, Ltd.
4-29,1-Chome, Kunijima,Higashiyodogawa-ku,Osaka,533-0024,Japan

Abstract: Hamari Chemicals has been manufacturing the naturally occurring dipeptide
"L-carnosine (8 -Ala-His)" (1), for more than three decades. This peptide is the key intermediate for
the peptic ulcer drug known as "polaprezinc", which is currently being used in Japan and has
recently become very popular in the US as a dietary supplement. Hamari has successfully developed
two new commercially feasible methods for the synthesis of L-carnosine (1) and its 3-methyl
derivative, L-anserine (2). L-Carnosine (1) was prepared without protecting the amino acids in 65%
yield. L-Anserine (2) was synthesized in 70% yield using phthaloyl-L-carnosine (3) as the starting
material.

IERBEE T¥IE, A Y IRFF R (2~10 amino acids) (2 OV THRMIEEZ AW TEZHARET> Tk
Y, BEIZ 304ELL LORBBHD. AV RUTLTH, Fx 0FENRE, HilE#K polaprezine DFE
LEYTHY, WERKE TREAREM L L THLEFENFTE > TV B KR YT F F L-carnosine (1) ®
FREARFIEORREE, RLLK KRITF KT L-anserine (2) ODERNLRERFIEDBBIZOW
TERBITS.

R /CH;

(/N COH , (N COyH
Y / \\/>/Y
HN\”/\/NHZ 1N HNW]/\/NHZ
Y o}

L-carnosine (1) L-anserine (2)

1. L-Carnosine OFH A kL
—f%IZ Lcarnosine X7 X J BEBE LTI OANB-TI=V OB/ T, RELERAFUED
Ay TV U TRIGTAEREINTWS.

Scheme 1 (XD KHE)

N CO,H (@]
‘//b/\rcozu phthaloyl- 8 -Ala-C|I (’j/\( O r,N COH
/ - . HN HN N - . ﬂ
1IN NH, HCI H,0 HCl Y\/ HN ”N\[(\/N“z
0 o
(o]
L.-His-OH -HCl -H,0 phthaloyl-L-camosine monohydrochloride (3) L-carnosine (1)

L&L, ZOHETE, B-T7=v07 X EOREROBREEZLEL L, BEkE2EERbOL
L, INRERURHEEZ&DLELTYH, LERENBELRY, 2 XA METREZEOWHERIB L.



L], RAITBFEORBIEERAND L4, B-TI7=VOMI7uF( FE L ERF VU EERIES
T L-carnosine (1) #8KT AL %5E%, TINMERELLT, B-TI7=vDBErsaS5( o
DIETHAWAZEICL ST INATETHDIIEFRWE L. T/ KORBEHICLDB-TF=0D
BT TCOHCHEENEZLONDA, BELE LTT I/ EOREME2IH3 5 2 LI LV RIBISZ S
2B ENAREE p o,

Scheme 2 THRA ) (/N cout
A - 2
N7 NH, 2TsOH ¥ 150 BN yield 64.7% \[(\/
0
L-His-OH- 2TsOH B -Ala-Cl- TsOH L-camosine (1)

Ffizaffle LC, L-e AF P2 2 kAR % N, N-dimethylacetamide (DMA) (2 fi# L, I 0H
ZF, " 10CTR-TI=vfruF4 FO b VIVBEEERMT A EIZLD-10~0CTH v TSI K
ISEITD . F D%, BN UGS KA A A4 BRIV T L, =4 ) — A O HRiNT 5 &,

(L F 4R 99%LL L, HEHIEE 99%ee LA LD #)E T L-carnosine (1) 23 G547 NI 64.7% Th 7=,

2. L-Anserine DH R A KL

L-Anserine (2) % L-carnosine (1) [ERIZEHDIHPUIFET HRNT T F KT, iR
Big L OWBREBTHEOX v U ¥—L LTHIEL, TORREREST DI LMD, KER L TRRAID
i & LTORABRRITEN TN S,

RDARIERET 3FAFLLERFVUoNLBILTDHETHDHN, 3 AFALERAFI AL L
ERFOUNLHREL, SR TERZBTRELTERORWE, 3 AFL-LERAF M LDIL
#4, 30%HI% L BILRTHD.

F& % X, L-carnosine (1) ® &K P Ik T& % phthaloyl-L-carnosine (3) % H{ R E & 4%
L-anserine (2) OH UWAKIEDOBRRERI L. ZOBEE 38) 2=AFMEL, 4 I¥/—LERD
1D NFFEN Y ANMIETREL, Bonbit @) %2 DMFICEAREL, 33— FAY v LiREEK
FFRYVTLEMONTAFAMET D, ZORIETAFAMELFRCT oA REZTREESH,
phthaloyl L-anserine methyl ester 23459 5. HiZ, INEBICHEML, £ FT P UrKmaE v,
TH A NIEE T RTE R T 5. IR mEEE A A AR 2 VTR L, =¥ ) —
WS EEEST 5L, BiMET 5 L-anserine (2) A L-bE XF VU bOINE 53%, Pk B) oo
I T0%, {LEME 99.7%, JFEHLEE 100%ee Tie ST,

Scheme 3 1) CH;1, NaHCO; / DMF CH,
N coCH; Q J
1) TsOH, MeOH rﬂ 2) IN-HCI, NH;NHyH,0 r COH
QG — N HIN N : — \ﬂ
2) PhCOCI Ph—\< \"/\/ 3) ion exchange resin N HN NIty
TEA / THF o) 0 K 4) recrystallization \"/\/

0

phthaloyl-N-benzoyl-carnosine methyl ester (4) L-anserine (2)

T OEFN— MIFGENIC L-anserine (2) 24RH8t¢ 5 2 L 2 AHEICT D HMARERFIETHY, Fric
Kkt CRIE LTV D L-carnosine (1) OARPEAELFBT 2 Z 20, REMEIC LEARENSIET
»5.
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Process Development of Optically Active Pharmaceutical Intermediates
Yoshiro Furukawa
Research Laboratories, Daiso Co., Ltd.,
9, Otakasu-cho, Amagasaki, Hyogo, 660-0842, Japan

Abstract: We produce C3 and C4 chiral building blocks on an industrial scale by stereoselective
microbial assimilations and hydrolytic kinetic resolution with Jacobsen catalyst as our core
technologies. And we have been developing the large-scale production of optically active
pharmaceutical intermediates starting from them. In this paper, process development of these
pharmaceutical intermediates will be discussed. Additionally, the recent development of cinchona
alkaloid-catalyzed kinetic resolution of UNCA and desymmetrization of meso cyclic anhydrides,

new technologies that we licensed recently from Brandeis University, will also be described.

CRxT. AR IS SLEBRIRETE Ly EHER Jacobsen fRIE A VD TR F LA HOBEERN
NENENEZITT 7/ al—L LCHREEECE 7uae RY U Z2ELHETHCIC4XTLEN
FarV7ay s OEEBLUOEN S ZHREFE L T2 FEHERBSHEEOEE, FIITZIEEK
L TWA,

A%, ThbZHBERE 45 RATHEEEPREO 7oz A ER S & L HiT, 2001 FiZ
A [E Brandeis K20 5 EATEA L 7= Al RE RN T A ENEIZ BT 2 RFIOBRREIZSWTH S
bETHAT B, |

1. REEHECIXINET 17T ny s AV HEEPHEESKRO T o= 2B

WG 2-8 Rax o A F 1,40V D433 UFFEEIHE - RARRER EOGHEE LT
RIS TH D, EEET VA7) N —F N HBEER L U THW A ER B TH
BN, BFEMEOEVKZENET V-V T Y YOV —F VAT B2, LA, B BBRLE
CsFRMEFE T, VPN ) v b—bEHWB T YV OMERIGRERH BB Y, Y In) v
— MBS R Z E SRR TH D, Fex i, EEES- 7 v e-1,2-7a R U — B SRR E
LT hide, HBRERES L0 Zliie 3Rk %ML L7 (Scheme 1)2,

»

R R
R cl H
~\OCHzPh /j,:\o N OCHzPh Teo PN OCHPh Rlied
o Base o/Y\on Ts 2) Base
OH m
Scheme 1



X 5 AN IAENREBRELRICAMDOEE . ANVR= MBI ED > T, I—FRFx— MEERAWSH
7 1 AR 2 LT=(Scheme 2), AlEhE, THONFHENE 2-8 FuXx A FA-1 4/ UtFH
FHEROARIBIZOWTHINTT 53,

AN
1) &Y o S~ OH N
E:[:\/\ OH 0/\(\ Rearrangement Base o
o— > . —_— Y ToH
H 0/\(\0 OJ/\

2) (CH30),C=0 o* heat

Scheme 2

2. WEBIGHET VA oA RS V2 EZRMTHSRD T 2 &2 A BAFE

Brandeis A%:0) Deng 8% 613, RALVET VoA FEfE LT L ARGHET I/ BRIEKY
(UNCAYR® 1,3-VAFY 724 CHUHEROT VA Y R L BBERONTIRIZIT, KHE
P N7 3 /e FaX o VRV EEEZ IR E <182 HiE% Rl L7 (Scheme 3}, ARIE, A
A 0> BABE A FR VS - - B D A TESITIT 2 5 D 2, AiEDEIR - THRIAATEETH DR L,
F ke AN IS Th Do & HIZ--$BDHE Tt Dynamic Kinetic Resolution %1795 Z &M T
X 2T Loz 9, A VEEEADOIEMNFMEEIGICBIGATE 272 8 0, HitCRE 2 ®A b FTeE T
BB, BAF—HOKIED T A L A %%, LEE~ORHFEIToTHY . AR TIIEH OB
FZHWTHETSH D,

o)
L "
\( R”'«.. OR' + X o] (X = NR", O)
XH

O cat. (pHQD),AQN

o R'OH o
R R
OH
0 OR’ OMe
R R
(DHQD) ,AGN
Scheme 3
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New reaction systems for the green chemistry
Tomoya Kitazume
Graduate School of Biosceince & Biotechnology, Tokyo Institute of Technology, 4259 Nagatsuta,
Midori-ku Yokohama 226-8501, Japan.

Abstract: The challenge in fluorine chemistry is to develop new products, practical processes,
reaction media, conditions and/or utility of materials based on the idea of green chemistry is having
one of the most important issues. In this meeting, I would like to take up the new reaction systems

based on the ionic liquids and the synthetic processes in microreactors.

COERTIE, A AV HREERICH LT IHEEERSA 7 n )T 74— B35
HARIZBT 2BIRARERRIGED N DN ERBNT B L L bIZ, A F o HikER~vA Y
B Y7o E—F@EL TV ECOBRESIZOVTIRATHRVY,
1 A AR RIS &35 SLiEHE
OLERIEEZ TV RD HIRB—IRFBEERRIEEITO Z I EBARIL O EE B
RTHY, BRICLDTVF—AREREZOOESDHITHD, ZOBERET L K-V
ZALERNIT O O OFHBR o 0
ERFMEL LTL-7ryy G, 0 A Loreee, )»A Vkvk
BRI Sh, BHRESFik X
ﬁ4%vﬁ&¢ﬁm%ﬂ%%énT§Am&bﬂanwé
- Tu Y UHUADERSFCRYIFAT
ReCH(OEHOH + RCH,CHO % ?RF\_—_-{CHoé T MIAFALT 2 LCRIAL
R R yRRMBEOBRIRN A LT 4 V8
DERBRNEENT NS, ﬁ%%ﬁ&4ﬁ/&&¢m NEFEM.RT I U ZME L HE
FEE LTERENTV R HONEL, RISHE LTWA L0720, =aF L EEkD
HFEERA A HREORMLH LN TWS, ~aFURiEr AV SRED—E
A THROLND=aF ORBEIIBETH AN, LINTE, TT oAV RBEITH &, KR
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Synthetic Process Development of intermediates for Protease Inhibitors
Masanobu Yatagai

AminoScience Laboratories, Ajinomoto Co., Inc.

1-1 Suzuki-cho, Kasawaki-ku, Kawasaki-shi, 210-8681 Japan

Abstract: New synthetic process for N-Boc-aminoepoxide, an important intermediate for protease inhibitors, was
developed. The chloromethylation reaction of Methyl (28)-2-benzylideneamino-3-phenylpropanoate, which was
derived from L-Phenylalanine, with chloromethyllithium generated in situ was followed by hydrolysis to afford
(28)-3-amino- 1-chloro-4-phenylbutan-2-onc (PCK). Boc-protection of PCK was succeeded under proper control of
pH in the reaction mixture to suppress a by-product efficiently. Boc-protected PCK was reduced with sodium

borohydride to a chloroalcohol, which was finally converted to the N-Boc-aminoepoxide in high yield.

a7 I/ TAXNERFY FRIE, a7 7—EHERREIZAEOhAE Fax s f YR Y — 7
2=y FOMBICKLEL SNZBEESRPHETH D, BENREIEHITFIE, Bicz A/ XIBEEL L
TEDI TV BT 7 LT E(GlaxoSmithKline) %7 # 44 £ /L (Bristol-Myers Squibb) D&z i .
eythro- RU*  threo Boc-epoxide B /AW H TV B, A#H Tit. erythroBoc-epoxide & fl& LT,
SHTINETIATOR TR TR MT 28T 2 & BRI SN TN T 5,

=
)
[ ] N
BOCHN\/Q? HQ 0,8 BocHN Q o ol
oC| H
H WO, “\/-\:N \/<I 3 /u\ ":"\)\/"L
P (j Y /\k P MeO™ N ! NH
o} C ph (0] “ph o NYOMG
o}
erythro Boc-epoxide Amprenavir threo Boc-epoxide Atazanavir

1. ®EAL— FOBRE

ERGRECHN OGNS PEIKIL, BERIES ETLAL., ZMICARBRNRTEASER ST 2D
BARS RO LN D, HHENCTRERMEBTER L7 2=A 7 T (D HMBERE+5 - b ik, mowm
REWBLTHDOTHD, BEHEORIL, TAFA@QE I mr AFAY b AKPCK)~ & BRI 455
TELHEERMETZ L Thotz, PCKit. N-Bocfb L%, BRicky 2 73—k~ b g
BLU, SBETADYEBETCIRE AT B LIck-T Boc-epoxide ~DFHEASAIRE & & % /-

Chloromethylation

i R R0 BocHN._~<J
I-lzn\g)]\OH -------- > | " Hove e = RN > Y
Ph” Ph Ph” Ph”
r 2 PCK Boc-epoxide




2. 7 RFAMERIEDEBTE

A FMMERIGETIE, SRR TTa®Esnn 220 b n7FA Y F 2 AhbRABGER27 oo
AFNY F 7 ACICHLDZ AN D Z Lz LTz, £, BocLl 7= =AT =0 AF AT AT A3 & H
Boua AFAbT 2R EER LS, IR 50%BETHD EICKBRIORELLEL L, T3/
FELICKFHFBESTVDZERFRTH D LRI NI e hd, Zua A F)VERISIZHE L&
BEORENPRERPEL RoT, MENZTEIMLRLTVEDBERHHITL b bY, £ 2
VHEIDRBIEBBETHHZ ER DI oTz, RV T2 ) A IVRIDEEW T, SRRy —ATiE
IEEERMICI a o AFERIEHEITL, RIGICEARFHMEOETIXT LA LBRI SN 7=,
0%, LVEMiRA I ARDOEERFRSBTEEL Z2Y . PCK-HCl D XA R LTS
ZEof, 7aa AFNLRETIE, 6,000l DERREHIZENTHERE L REORIGIEMEE S
N5 Z MR EN, PCK-HCl O T¥M B CORENTEEE It o7,

0o BrCHiCI( §4eq).) HIHO o)
n-Buli (4eq. 2
BocHN \.)LOMe —  ° , BocHN \:)I\/C' yield 50%
: THF ;
Ph”” -78°C Ph”
3 Boc-PCK
o} BrCH,Cl (1.3eq.) Lixn Cl . HC! ©
PN n-Buli (1.3eq.) ) H7H,0 NI _ci
\r Y OMe o Ph 2N oM —_— Y 98%e.e.
Ph A THE Y Y ome G yield 78%
Ph 78%C Ph -\Ph Ph
4 5 PCK-HCI
o PRCHO o BrCH,CI (1.3eq.) R HCI O
HoN \)LOMe ———»Nazso‘ PhVNJOMe Bl (1.3e9) MO HN \)I\/Cl 8%
H H > > H e.e.
: Toluene : Toluene-THF S yield 67%
Ph” 0°C, 18h Ph” "-90°C, 9.5 P
6 7 PCK-HCI

3. L¥biZRt=7 a2 EE

PCK-HCI % Boc 1t %5 T T B CHEIC L 2EIERDOQ)DRFI AR &l =8, RGO pH
ZHWYNCE BT 5 Z LI L 5T BoePCK ORI KIBIZSKBEE N, KFBARYEF MY TIAIZLS
BT, RSBIREICREORBITH LI LODOHMN L TEMRD /7 e 7 ra— k@) 2 fERmE LT
RLETF2ZEnTEE, BRIE T, SKBE NPT RE AARBIEITTD 2 L2 R L, &t
E® Boc-epoxide #1425 Z L BAREL 2 o7,

. Boc,0 2 NaBH OH NaOH Bo 0
0C;! 4 : cHN <
HzN\;)k,Cl BocHN\;)j\/CI BocHN._A_CI '
; Na,CO, J Toluene z iPrOH-H,O g
Ph” CH,ClH;0 Ph EtOH Ph 2 PR
-10°C B
. Boc-PCK 8 oc-epoxide
PCK-HCI 80% 71% 93%

erythrolthreo erythrolthreo
N =99.3/0.7 =100/0 o
| {after crystallization) (after crystallization)
condensation NfK/Cl )
9
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Process Research of a Candidate Compound
in Consideration of Outsourcing
Kiminori Tomimatsu
Chemical Development Laboratories, Takeda Chemical Industries, Ltd., 2-17-85, Jusohonmachi,
Yodogawa-ku, Osaka 532-8686, Japan

Abstract: The time of manufacturing a candidate compound altogether in one’s company was
finished. Now, outsourcing for speeding up new medicine development rather than
outsourcing for a cost cut is important for pharmaceutical company in early development stage. The
process research which includes outsourcing about the intermediates of candidate compound is
reported.

7 LBIENENLOWEREBEZRTRE., INETEL OB TRITHRBTH VBT
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BB S A TEL DEMILAHD T ot AFFEE AL —T 4 —IZ1T7 D F=®i2id, fihtt
BEHROERARRM TR, ERGRFHE W 2OORT D, BETIIVHOHEREIZE
LCHBEEDT Y Y= i EHi-7uat AMEDOFELZTAK-T19% O RIEERF %
BAEFIC LTHET 5, REERFFICIIREBHEN TE R THRERE L T NIEEE
RA—H—ITfEE, BRETIHEEL— FORRBICES L, EEOTRGREIIETECE
¥, BHEEEEOEEIIZIAC—F2ER LI INI T LRE 2 E0HOLDHFEELA
W3, 7. VIO T HIEBLLREICHTHILEORV AL N L, FAERE
HRHELEEDRELEZRET I LLEETH D,

00,

0]
e /N,
"{P

TAK-779 Me cr ‘
BL., FIOT I R Y= TIZBWT R T TNVEDE DO THD, HREAE—FRT v
TEELE L, BNESOHEEOCHNBERE D EBETELEERTNESZOFERER
TRIIEWDEND EEZXTND,
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Process Development of FK664: A Potent Cardiotonic Agent
Shunsuke Goto, Hiroyuki Tsuboi, Atsuo Yamanaka, Kouji Mukai, Kooji Kagara
Chemical Development Laboratories, Fujisawa Pharmaceutical Co. Ltd.,
1-6 Kashima 2-Chome, Yodogawa-ku, Osaka 532-8514

Process development of a potent cardiotonic agent FK664 is presented. Original process suffered from low
yield, disgusting by-products and tedious procedures. We have developed a new efficient procedure to
synthesize 6-substituted uracil skeleton. The complicated process to obtain iminouracil moiety was
substituted to simple direct condensation avoiding methylmercaptane. O-Et compound, the major impurity,

was transformed into N-Et compound via Hilbert-Johnson reaction.

FK664 (& Milrinone ICIEH(T BHLOARAHIE L THREEINIALEMTH B0, 75 VIVEREG NG
DiSREIS « KU - FHYHEA, 1 I /MERIGICBUTDRAFIVAIVAT 2 U R%E, BENHE
o) (FTFIVE, 0-TFIUE) DEAKE, KEARICIRZ L OMEESA TV,

Original Process for FK664

o
o] J o
H. -Me
o J Me NN H. Al Me
MeO COOEt  HN""N MeO. N P;Ss NN
(¢} - MeO. Nvg
MeQ’ Tetraline, 170C,N,-bubbling MeO dioxane MeO
e
o 70.4%
21.4% Me
: H Me
w _ BUA-BUOK
96.8% ; 64 8%
not dried
MeSH
El Et. N N -Et
aq -EtOH Me MeO

84.9% Veo Me oo \©,
FK664 di-Etfk O-Ettk

FHC, BYIDOYS /}I/é;*ﬁkixﬁmi, mimaeft f‘X?")b‘? 1/1 DIFRIC X D%Eﬁi@'%’a)‘?’*}lfi’ 23
ZEFNTV VT TENM L ENSRIET 2600, LW T I RIETH D, BRIPINERIE 20%
MICL EE o, Fie, TOBMREAFMEE NI FMHBA LEDOIHT Bt LEh3 LT,
B TRERBLRHITHZ VT FVEERIAE Uz, 13 /LB, BEWTH S PSEHNT
FAIVEZIAELTtR, AHEEITEAFIVICED He LU TELNBRRRE A AR
LIEZ—EHHM Uk, BRESEZBRIOAS Y VHRMBAYT 52 L TEEE N, Thb—dOKS



&, FALKERAFIVANVHG T 2 DFEEEND, AT—VT7y T EREDZNTIRTH T,

B-7 FIZRATIVETLTIKE BT VIVDERIE, SHHEIERIGCEBED S 9%E - Bk
HiZHo N ThEbh o 1h, B, -7 NZAFNVE—B7 v E2—)VIcEHRE TRy b
TYLT7ERISERBT L TYL7IMERR, Thz7 Vi Y& THRL TRENMDEINET
- T UNEEB LW FIEEFAFE LU, FETIE, BOENE - IROm EEERLIZORE S
T, VLFIEDOERS BNz, £, TO—RELMRTER, !

o 2 b
0 MeO_ OMe I HN"  NHMe H.y "y Me
Meo:O)‘\/cooa (MeO);,CH [0 COOE{HaN" ~NHMe MeomCOOE 1) NaOH 0 @Mo
MeO” N7 H,80, MeO MeO 2)HCl  Meo 85%
McOll

RICE AL, FRERIGCEUTREL, BRI SIVEAS DY, FFEBERIAFY V5
R NE S % 720 TEHNORER RICHREN DEIR TEITT 5 T L 2RI LT

M 9 Q
o 4 H. AN Me He U Me
H. L, Me N° N NN
‘N7 NS HoN Me MeOWN MeO :@A/gN
MeO x NaOH
KJ)\/&O Me - MeO Me\@Me MeG Me : Me
Me Me

MeO POCl,/ dioxane
reflux

HOPOCI, 87%

N-Et LRSI LTI, Y 290D Et 1/ t-BuOK,/DNF RICH X T, & b 2247 Et1/KOH,/DMSO
ZAEEA LD, N-, 0-FRMEIIFIEIRS (80:20) THol, Bl L Ot EDOBREIRMmRSD TH
T, FERETIE, FEBIKIRCK > TRBIONHEICIRL, BR#TEOZETOH#L TV,

dil-1C)
o) / o \ OEt
H. Ay Me Et. Ay Me N Me
MEOWN Ed Meojg/‘\/&;q \ Meo@)\/kn
MeO Me Me  KOHDMSO  Meo Me\@r“‘a MeO Me\@f“”e
80:20
Me Me Me

Z0i%, 0-Et KISBW O Bl HLEFETFITEAT 3 & Hilbert-Johnson KtHIC & - T N-Et AR U5
B N-HK) I fiehaER2 A Lc, T THICHIFIUERIGETTS & 20%D 0-Et 1A% 18%
F T N-Et #kicE T LDk,

el BIFuit
TR O / 4 / BKOH @
Q,
NZ N-Me 2% Et‘N N.Me 8% H.N N.Me
MeO s Ay Etl Meoji))\/kN X Meojg)\/&N
MeO Me Me KOHDMSO A g Me Me MeO Me Me
20% Hilbert-Johnson Rxn. 10% 10% crystal out
Me Me Me

LLEDE S KB OKER, ERETOME 8. 4%h 5, 25kg {13AH THME 45%% TINR R LT
B L, Bt - RetICBNTHREIERZERT 5 T LNk, BUkD BR5RTIDEINC
BLTHNB,

Ref. 1. Goto. Set. al. Chemistry Express, 1988, 3 ,211-214
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Process Development of Gastrointestinal Ulcer Therapeutic Agent S-0509
*MIKIO KABAKI, HARUO KOIKE
Bulk Chemicals R & D Dept., Manufacturing Technology R & D Laboratories, SHIONOGI & CO.,L.TD.
1-3, Kuise Terajima 2-chome, Amagasaki, Hyogo 660-813

Process development of gastrointestinal ulcer therapeutic agent S-0509 is described. In the medicinal
chemistry route, it had some problems, i.e.; the use of highly toxic reagents, expensive reagents and
commercially unavailable reagents in large quantities. After process development studies, highly efficient
process was conceived. Notable features are mono-alkylation of aminobenzophenone, selective preparation
of the amide without any protection, and one pot procedure of the urea part, which generated through
phenylcarbamate from aminobenzoic acid. Finally over 50 Kg of S-0509 was prepared in 4 steps resulting in
a 44% overall yield.

S-0509 (3 EEF RELEMRA LA TILE A E Nt Gastrin/CCK-B SAKEHIEHEET 2
HEMEIRSRARE TH 5. AEBIEOARRIIC BT, REROLE. &b 5\ Erss
CSRBAFHEEEAEORH, BEHREDIRO SIS DMER & K BRET S _E TR~ 2 i
B2iHolz,

Medicinal Chemistry Route
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NH; —_—_——— = H TEA
T hmea NHZ, AcOH N\,/\ +
0 CIlLCN O o NHibr bua
9%
5 ] 1

PA(PPh,
O o BrCH,CO,Bu* Pyl(-rolidli);e O o ~COmd
I e S Set
¢ N
P
0 \[(\H N coy™~ oME bCM O \fr\r, N

67% 66%




ZFC T, BREINS DR R TE 2 TENERIEEZRE Ul £F, WIS UDEME
ZRRET Uy 712N =MD RS B A EERR Uiz, TORIBICEBNTIE. ¥ )70 YR
BHOIRETHBTEREN LIz, EHICCORSGIGEENICIN N CELEMTE T,

Preparation of the urea part

N'H;Cr ny-COFR
CICO,Ph /@\ 2
NaHCO ~
_ ,,73,,,- h - HO;(./\N/'\N CO, A~F HO,C N ? COH
oy N7 mecnm;0 COr~F | MeCN0O
3 15 83%

CDRISIIKFRTRIGZITS T2sh, —ERIKIRAE T D PINEDNNTY I /(L8 DVEIA: Y
%tbfwb6héog@l&@ﬁﬁﬁMhﬁ(@&(?ﬁ§$§@Qﬁ®6ﬂﬁk KT & (T
2 o TTT. 181D 2O JBEDRISTEICEWZFRIRI LT, 18 DEEMTIN (b Z2#Ef L 7
tC5\T@Hﬂﬁﬁ?i5EQ%®WMM@$?EW%E&Eﬁﬁﬁ?%Ctﬁ%%bkcML
DRFHNT K DTIMRAE, WV 57 INC X BIHREER U TEIRMICEHMIE B 5 HILEMERT &/,

Pilot Production Route

1-Pot Reaction

“Ier CICO;Ph .COzPh Gl
NILC NaHCO;3 N2 Naivuco, o
NaOll ~ 2
- - ~ HOC" N ﬁ COH
Cco,H  MeCN 60C H
2 Hy0 COsH 1Hr
I 5, 30min 17 90% From 1 18
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O o BrCii;COsBu' O o I/COzBu' O Cae /@\
[ )’\
NH;  KiCOJKL NH O N\n/\pl o
DMF @ DMF/AcOE
80, 5.5Hr
o -10°C—STRHr $-0509
60%
5 14 Over All Yied :44%

LIGRURICARBRBROLEZ T KELBEEOEEZ B o Ik, R - RERERIS
BESSFET, SEOMOAKIEOEMIZ IR LA Lia W\ LN EREEZMRT 5 LMNT
&z, e, CORRIK KD RISHD 805 4 IHH LT, BBUCHBOTE, JRM#Z VT,
EREDHTRHBEOBEEITS T LHFHEL 5 fz, T OFHFIBBEIEIC X > T 50 Kg L LD S-0509
2R TARABICOINT B ENTET,
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Environmental Benign Mono-alkylation of Aromatic Amines
Using Nitriles as an Alkylating Reagent
Takashi Ikawa,* Hironao Sajiki, Kosaku, Hirota
Laboratory of Medicinal Chemistry, Gifu Pharmaceutical University, 5-6-1 Mitahora-higashi, Gifu 502-8585

Abstract: A novel and efficient mono-alkylating method of primary aromatic amines was developed using
nitriles as an alkylating agent under Pd/C-catalyzed hydrogenation conditions. Aromatic amines react with

various nitriles to afford corresponding secondary amines.

THRT IVEORREE LTHERE D TAFANT A FIC L BN T A X EREREWV S
NTWVBER, 7 IVEIORVREBMEICIE S ST I RRMR T v E =7 AEORIAE & % &0 EH
BMOERMBRETH D, £, FEEEZRMALTIH/T I UEBRBICEERTIFEE LIS TH
LH, R - BRSO TR A= OEMHM - HRML VW= ATHRIER S B, A

=3, TATE FEEHW: -7 I VHOBRTHNT AR MUZ /T 2 2T A7)
HBo—2Th b, HZiE Emerson HiF. FEKT I > % Raney Ni & HV -0 w44 T CRIE
217789 & Z8T I VEORAED 10%BEICMZ b, ZH7 I UNBRINICERTE A2 L2
HLTWS,D LvL, 7AFE FEIR-RCHVEEEZE LTRY 2 BREBHRT 5 M
LEWMINTVWS, EZEORHWRIGHED-DIZT AT E REHWEBEHTAXF LT, =
TIVHBEEL, BERETARET DhRWEENREW. ) 5 T, S TR » 2O 7e T
T IV AMIEDOBRBITEBARICEBO T TEETH S,

S0 PA/C ZAEEL LTMWB ZE TEHERKET SN TE b= MU AT TYHREL =) = F L
ENDZEERRM LI, ZORIGERNEZEGEET DL EHICEDEAMERHRT D L TEEIRT
JVO—EHBE ) TAFNMUUE UTHEMNT D Z &SI LT,

RIGE&REDE#E L

TEM=RMINHFT =Y U EHEE LT I10% PAC 2l L LR TE T 25, 7=
VoD ) 2FMEBBHERELS (98%) #EITLIZ, TE b= Y LY BEERUBHORI 1T
Tl ZARERDTE =P Y (Sequiv) THAZ /—/L (89%). hAx> (98%). Eift—F
/v (100%). THF (100%) 7¢ ERET L2 N TOBER THRIICE ) = F LR ETFT B 2 &
BRALNERSTe, A8 ) — AP TIBRISIERSEL ., 2YUROTE = FIAEZBNDEDL
Ty &/ ZFMEUIZERD (100%) (CHEIT LTz, 22T, RUSSHR, REARN, MHHEE RN
EZEL, A/ —VEBERELTHERL, REBO= FYALTE ) TAXMEET D KISStE%
BIRL=,



BHAEDIK
HrxDFERT IR b IAVERNTE ) TAXMEBUSERE LI 2 A, B#EO=FY
NOBETREFEET IVEOE ) TAXFNMEAERRMOICEIT T ERALME R ok
(Entries 1-5), —F ., iR = F Y M HOWTEHEIEHEMES BIETH -8, = MY ALY
LE%ICERT % 2 & TINERE KR #E 45 2 &2 C& 7= (Entries 6-9) , X, % 3| ¥4: 3 (Entries
10-12) OEBRLET =Y CHEEOSEIIETRISHESEWD, KKED LF /- 38#T <
=T ADTFIMZ & 0 IRRBWES R, BT ESMHEEOBBR LI-FFET I ERISHERE L DhE
et ) =F MEEERT D 2 &N TE- (Entries 13-15), Ll 2,6-PAFAT =Y 4332k
FEE D - iR RINER S b eh -7 (Entry 16),
ARISIET AT E RROANB S AT A XNVEER TS Z &R BB/ TAX ARG A &
HMENBZEMND, BEAMOVARVWTARAELE LTRODTHHTHI EEZLNS,
10% Pd/C, H,, (balloon)

ArNH, . : ArNHCH,R
RCN (5 eq), MeOH

Entry ArNH, RCN Product Yield (%)
1 PhNH, MeCN® PhNHEt 100
2 PhNH, BuCN PhNHC;H 100
3 PhNH, BnCN PhNHCH,Bn 100
4 PhNH, HO(CH,),CN PhNH(CH,);0H 100
5 PhNH, (MeO),CH(CH,),CN  PhNH(CH,);CH(OMe), 100
6 PhNH, ‘BuCN PhNHCH,'Bu 11
7 PhNH, dist.’BuCN PhNHCH,'Bu 100
8 PhNH, ‘BuCN PhNHCH,'Bu 50
9 PhNH, dist."BuCN PhNHCH,'Bu 100
10° 4-MeO,CC¢H,NH, MeCN 4-MeOQ,CC H,NHEt 100
11 4-CF;CeH,NH, MeCN 4-CF3C¢H,NHEt 35
12¢ 4-CF;C¢H4NH, MeCN 4-CF,CsH,NHEt 100
13 4-MeOCgH,NH, MeCN® 4-MeOCH,NHEt 92
14 3,4,5-(Me0);CsH,NH, MeCN® 3,4,5-(Me0);CoH.NHEt 100
15 2-'PrC¢H,NH; MeCN 2-'PrC,H,NHEt 92
16 2,6-Me,C¢H3NH, MeCN 2,6-Me,C¢H;NHEt 28

*Determined by "H NMR. ®2 equiv of the nitrile was used. “Under 5 atm pressure of H,. 41 mmol of NH OAc was added.
. BROHERREL LT, BUIKET IVEDE/ TARNMEE~OARIEOER b AIREL 72D
DB D, A, REETRTOT I VEOBRBERIE /) TARNMEEE L THRETRFLT
WS TFETH D,

References: 1) Emerson, W. S.; Waters, P. M. J. Am. Chem. Soc. 1938, 60, 2023. 2) Skog, E. Acta
Pharmacol. Toxicol. 1950, 6,229. 3) Emerson, W. S.; Robb, W. D. J. Am. Chem. Soc. 1939, 61, 3145.
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Practical synthesis of S-alkyl thiocarbamate herbicides
by carbonylation of amines with carbon monoxide and sulfur
Takumi Mizuno,* Toshiyuki [wai, and Takatoshi [to
Osaka Municipal Technical Research Institute, 1-6-50, Morinomiya, Joto-ku, Osaka 536-8553, Japan

Abstract: An industrial and economic carbonylation of amines with carbon monoxide and sulfur has been
developed for the synthesis of S-alkyl thiocarbamate herbicides. In the presence of potassium carbonate and
solvent DMSO, S-alkyl thiocarbamates, such as thiobencarb and orbencarb arc synthesized in excellent yields
from amines, carbon monoxide, sulfur, and alkyl halides under mild conditions (1 atm, 20 °C).

FFH— N A— MEIL, BEHIE L TKREICBEINTWHILEWTH S, HlZIX Thiobencarb
($-4-7aaNr DN NS FAF A= A=) BRRERABRER & LT, M T b ook
ENTW3D, £, Orbencarb (S2-7 XU I NN FNFFH—s>3 A= k) TNV T78
HOBREARIE LTEEIRTWS (7 IT7ALE AT Ian),

L L, ZORSEICISW TR, —BHERE LI O HBRFE CEHOR VI LR =%
RAESE, ZOMIEAANR=NANET I, TAFANT A FEGEED 2BEBENERENATY
%, TOFETH, BERFTORIEEZLATSHY ., I LITHEEBRE . ERBIOM LWLV
RV EHH LERS Y BERD 5,

F7m, BLRE, B, TV, TAXAANTA Kb | BIETF A H— A — FRERER %
BT AHFELRBINTE LN, ZOGENMEMBORERLETHD, -, FERVEORE
REOEE. BEOH DL A VDD, BRBFRETY FULRE, HIVITHEETHD
DBU ZAWRTER LT, EHERENIIHTImMNH o=, ARl FRFEIZOBEADISSEN:
T, —BELIRE, Wl TIV, TAXRANTA Kb, KEDY T AL DMSO ZHAA bR TR
DT LT, FAI—A— FRBRERZ HEI D ORFNART DHEZHE L-OTH
&1 5,

1. REBRHYUILEDNSO ZBHEHLEFAH—/1\A— FRERERIOEH Y
ERMRTF A=A — hRRTHI DML S BT T 57, HBREORA T, —BHCRAl
REBZOEL L BEOBRNEITo -, #2% Table 1 IR T,

K,COj3, DMSO
EttNH + CO + S - =—EQNCK»SCHf<:>FCI
1 atm C|CH2‘©'C|, 20°C.6 1 Thiobencarb, 99%

WL LTREES Y V2%, BIEEL LTINS #AADETRWE I AR MBS BT,
FEBAYIT Thiobencarb(la) B4 H 417z (Bntry 1), L L, BREEA Y U ADBEMRD L= 0, DMSO
VISR OTEGE, REED Y U AU OEREEER U546, IWRMET L=, E2. USRIk F+
A—=RNA—PMEQ@)BRVZFAT IVOBERD-ON, 2HBOSZFAT IVBULETHHT-,




IREEN Y T 5L DMSO 2HAE LR RIERM T e DF A H—R" A — N RIRERZ AR LT-FE
RETRT, WIThOFAL—1A— P RBRBEFIGINHR L AR TE R, F7-. 100 mmol FLEED X 4
—WVTERLIEES, —BHERFBORBUCE TR 1D 00, INEOET ¢ 8< BT
HE[RETH o 1=,

Table 1. Influence of bascs (15 mmol) and solvents EtzNC(O)SCHzOCI Et,NC(O)SCH,—@—OMe

(20 mL) on the synthesis of Thiobencarb (1a).

Entry  Base Solvent Yield %" Thiobencarb, 39% Methiobencarb, 98%
1 K,CO; DMSO 99
2 KaCO;s DMS0 29° ELNC(OISCHp <, ™
3 K,CO5¢ DMSO 69 NCOSHR. 7 NC(O)SE!
4 K,CO;* DMSO 66 cl
5 K.CO DMF 68 Orbencarb, 98% Molinate, 94%
2CO,
6 K,CO; NMP 48
; fgg’ i:,l;o'anc :2 n.Perc(o)SCH’WQ n-Pr;NC(O)SEt
9 N:l C(; DMSO 60 Prosuifocarb, 99% EPTC, 94%
2 3
10 KHCO; DMSO 50
12 KOH DMSO 54 N L .
13 NaOH DMSO 47 AANK LIS OSSR B A E L DD, 1R
2 - ~ y
14 AcONa DMSO 70 &73 U '7-L\ & DMSO ﬁﬁz '\\ 8 Eﬁmﬁ@ﬁﬁ@ﬂﬁ

*Reaction conditions: diethylamine (2.07 mL, 20 mmol), FAL— T =A42 4 ¢ —BHLRENRESICRIE

sulfur (321 mg, 10 mmol), base (15 mmol), 4-chlorobenzyl Zh s m o
chloride (1.39 mL, 11 mmol), solvent (20 mL), CO (1 atm), Lo RPTHALS VR =V OBiBEER - T, Jkitt
20 °C, 5 h for carbonylation and 1 h for alkylation. "Et,NH BNCTF A H— /A — hOT T=17 LIE 3 B4R
(10 mmol) was used. °K;COs (10 mmol) was used. *K:CO: (5

mmol) was used. '3—‘7.) ‘t)@t%‘z‘-fbi’béo
K,CO,, DMSO 3. £&H
RaNH — + S > [RN-SSIRNHI™  jEs U 4k DMSO %#AAh
2 4 T, BREEORMARET, —

RELIRFE, #EH, T I, TAxn
NTA FhDEERIC, FAH—N

co Il
[ReN-8,-ST (RNHl" ——> [RN-5,-S-CT [R;NH,}" —— A — b RBREA & IR TE D5
4 5 ARIEER LI, Kikik, BG4

FR=A v FCHER 2N A%
il ? ; 3 -
[RZN-S,_1QS-C‘3\]')[R2NH2]* ——» [RN-SJ [R;NH,]* + 8=C=0 ISR EOTHHT=D, FAI—
3 A — P REREA O — ki e Bl
LRV EDILDEZEZBND,

0
§=C=0 + 2R;NH ——  [R,NCSJ[R;NH,] 4. X @

3
1. Mizuno, T.; Iwai, T; Ito, T.

Tetrahedron 2004, 60, 2869-2873.
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Development of Intermolecular Hydroacylation using Rh-complex
Keitaro Tanaka,* Masakazu Tanaka, Masanori Imai, Hiroshi Suemune
Graduated School of pharmaceutical Sciences, Kyushu Univesity
Fukuoka 812-8582, Japan

Abstract: Intermolecular hydroacylation between salicylaldehyde and 1,4-penta- or 1,5-hexadienes
by Rh-catalyst proceeded under mild reaction conditions to give a mixture of iso- and normal-
hydroacylated products. In the hydroacylation reaction, chelation of both salicylaldehyde and
diene to the Rh-complex play a crucial role. The ratio of iso- and normal- hydroacylated products
could be regulated by the addition of salicylic acid or amines. The effects of various Rh-complexes,
solvents, and additives were examined, and the plausible mechanisms of the catalytic cycle were

proposed on the basis of the basis of the deuterium-labeling salicylaldehyde experiments.

BBEBEMAVC HABDEMKICES C CHATEMRIL. BROAHILFONT Cht b &Ex
MAEREDOE S TH D, BrIIINET, EBABO—HTHBa Uy MEKENVTHFHAE Fu
T MEBRIE DB 21T > T& 7=, 40, RhCI(PPh:)s (Wilkinson ${£) ZHW/=H Y FATZLFE
FE14-BLUL5 - Yoo b Tie Fa7 o MURISOBEEEZTTH-1-,

1. ¥YVFATATFE FEFALT 4 EDRIE

BT LRI E DT AT E FOSTRIE Fa7 o bkict. BIKETH S0 S0 LAOB L
R=NBOEDTHRFEL STV, Hxid, TATE ROAN MR R KBS E &S 59V
FATNT e FIBRANVEZACEMA DHFCHAL, ERMTHIFATATE FEHL DAL T 4
v EDGFRE Fa 7 oA bRIEE RS L1=(Table 1), 1-~¥+ 2 2 & OIS, BINERA 5 b T
U. & LT normal- 7 v 0 fbfk® 52 f<(entry 1), ZAUCHLT 1,5 - ~FH T2 3 & DORE
I, ERANSHESTL T iso: normal= 4 : 1Tk Fa7 YAz 5 2 -(entry 2), & ARSI
L4V L HEITL, B 140 ¥ VT34 — 5 L DRIETIE L A BRI RIS DSHERT L.
normal7 U NALED I % EIRLE TH % 7-(entry 3-4),

WICB 213, L5 - ~FY P L fie DY Y FATATE FEDRISEMRI L7-(Table 2), 5,43
MBS Y FATAT e FEENTREKBTET L, ST 27 Vb e 52, LMWL SR
B TIE LI dso th& normal KD@RMEOF LITBE S hisoT-,




Table 1 Tabdle 2

HO O OH O OH
O:z olefin . . HO P
H  Rh(PPh)(0.20q) ! rerrn
norms! (b) e

1 in CHClaat et iso (a)
reaction fesults
entry olefin (6 0 0q.) time (h) products yiaid % (rabo of products) entry sidehydo r:g products ybu%(ma)
o OH X=
1 72 \N\}ﬁ a 1 x o 10:0H 72 by 90(3: 1)
2 o o2 o 2 ):Iw 1:0Me 26 Quant. (3: 1)
H 3 12:C1 4 quant (4: 1)
2 ,\;\/ &:f\f\c. V\::)\@ quant. (4: 1) . N0, 24 122212 18021 132)
s 0 oM
o on o on
3 2 S : . 9103:5 5 (;(:0 WwoH 72 A’Y‘b’ W\"\O} 58(3:1)
‘I . I» ! ) ( ) 6 1 15:OMe 24 2623 quant {3:1)
o oM
4 /\;\ 1 m 93 7 1604 72 ’vm\ V\A)ﬁ\ %5¢4:1)
* 8 17:0Me 24 260255 quant.(2: 1)

2. HEERICHERORE

RYYAEKICE DS TFHE Fa7 VUERISORISEEBOBIT L LT7 AT Ko H ZEk#E(L
LY U FATAFE F1dEAMKL, 15 - ~XH Uz 3 LOREERE LT, 3 (6.0eq) &S
2175 LERP~OFEKBEOENIHR SN Ao 72, TITI3DHEEE 0.9 W\l T TRIGETT
5 &, EAENERYITEAL H-NMR 2 &R &N 7-(Scheme 1), ZOFERL L 1d & 313, By
v PSR E M EAEAY 5 2 & CHRKEMERLCTH Y FAT AT e R 12 ERT REBPSHFEET 5 H
NEZLND, ZNOOMAE RICH ~ 1T Scheme2 (ZRTHERIMERZZ 2 /-, ARILTRHYT
LYY FATATE FOBSAE DY MERICRAI L “F 7 A% L—a Ui ML,
RS FHE Fu7 RIS R RIET 5 EEAREIERETLELLND,

Scheme 1, o 0 OH 0 OH

1,5-hexadiene (0.9 eq. D..-H
D (09¢eq) + A VY
RhCI(PPh3); (0.2eq.) H-('Z—H
D

r.t.,in CHxCl, 48h

1-d (ca. 60% D content) (ca. 70% D content)
20% (4: 1))

Schemez
Rh-complex
Y %(D) 0 N
-M
C%Rh M —:
(") 3d @ h:‘;‘_
O
SN

(iii)

oMz, Y FATATE FE WELNF Y, ) NBRNF T2 EORUSICOWTHERT 5,
2% ik

M. Tanaka, H. Suemune,et al., Org. Lett., 2003, 5, 1365
M. Tanaka, H. Suemune,et al, J. Org. Chem., 2004, 69, 1144
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Process Research of a Novel Quinolone Antitumor Agent, AG-7352
Yasunori Tsuzuki,* Kyoji Tomita, Kazuhiro Mizuno,and Katsumi Chiba
Chemistry Research Laboratories, Dainippon Pharmaceutical Co., Ltd.,
Enoki 33-94, Suita, Osaka, 564-0053, Japan

AG-7352, a novel quinolone antitumor agent that exhibits potent antitumor activity, possesses a
(§,5)-3-methoxy-4-methylaminopyrrolidinyl group at C-7 position of the naphthyridine ring.
Practical large-scale manufacturing process of this amine part was established. The process is free

of chromatography and affords high purity.

Brid, Fiile /) o REUFAIOBREE BENC1,8-F 7 F U S U BRliEOERIIA 2470, Bk
WEEMAG-T352(ND Z RN LT D AGT352(F, VR TFF 0w MRS KL 0 BN 1= HBEIT
BT AL, Scheme HRT L D ICARENDH, THUCHITTHAR(S,S)3-A hF L 4-AF
W7E/EDUVV«&W@%ﬁTékbﬁw:@%%ﬁﬁTiVwﬁﬁm%ﬁﬁTé%%ﬁ&oto
M%®w~bw1&ﬁﬁ§<\79Pkﬁ%@umm&&ﬁ?b&mb%%ﬁm&m&awﬁﬁ&é
RIEORRE HiE L TRET L7, Ao, (RBELEA AR UER, SHBICBRTE T IV L L
TR TRER P NVBEE R RIR LT-,

0 0
f\l(COZH 12)) ;ch — fl)vcoza ;) HC(OEY)3, Ac,0 f\fl\(coza K2CO3
, Et S S
o > ooN )5“\“2 N CI “NH (96%)

C|§ cl (COsEt c N cl y cl
COK  (93%) =" (83%) 5 N_S
{ 0
0 O COLH
z Z COEt e m i
I ] m~<y NN
cl N NN A
J\ NaOH < N_'s
MeO' N_$S —— | MO =
7 o | AG-7352 (1)
Scheme 1

3mmﬁﬂ&m63Iﬁﬁﬁ6n6}tFD#V¢}%w7$/Enuyywiwémwfﬁﬁﬁ
BZRBIH, RSB DICHBITE R T, 25 T(*)-9%Boc-L-Phe TP T AF L A< —
K%%Té&\V7Z?V%7—W®@ﬁ®mﬁﬁlUﬁ%&ﬁ%ﬁﬂ%?botoﬁ&nt%—m
97%?ViV—WB4IET$&2%%&T%k(&MmﬂL:@ﬁ%@@WWﬁ%&m&é&ﬁ
I%?%D\79Fwﬁ%%umm&ﬁmL&mﬁmaﬁﬁﬁAiwwmawﬁmmu@ntﬁ&v
béoLmb\IﬁwmwﬁAﬁﬁmﬁ%ﬁ%étw\%mnkEX7-w®ém%tLTuﬁ%f
722V, 2 CEEBAREORIEIT-1-,



i Me NHBoc

_ nBogo 1% fMMe HO, N Ph
( 5 2) m-CPBA (_ 1) Boc-L-Phe, EDC [—g S
N”  3)MeNH, N 2) separation N
H Boc Boc
8 (66%) x)-9 (34%, 99% de) 10
8oc ]
HO, ,NMe MeO,,' NMe
9 / 1) NaH, Mel
20%NaOH_ oo g _Boc0 ( S )
N 2) TsOH N 2TsOH
(93%) (98%) oc 83%
5911 (83%) (5,92
Scheme 2

Ea Y SUBEDATAT I/ RELONEERVIULT I ) RICERT DL, TOEBEHL
R RBEETPHL, UFORFETR-T, bbb, @)-12% AV THEFR L OREOR
Al (T o TR, CHCN-H 0%, (1)< TNEEXBWS Z L THE—-DF U FF=—0 %0
NABZ ENbhot, ZITHOLNISS)-1205 4 TRTES)2F KRB, 29 LT(ES.S)-20
WA ORI F I CE -, ZOFIERS T AERONLER R REGRICLETIETHD, &
Hic. ZONHETHO D RENEA@E-120MAME & LT, @fili/e8k LUKESHK TIXAERMED
 Am-CPBAO # Al 25 HEEZ R LTz, TORKE. AFRER4-V70u2-T7 (14 7
BHE)-16 %A LT 4 IRTE)-122HB5 ik /I L. TEMICERTRE LB RIEL YT 5 %)
T &7 (Scheme 3),?

2 $. AG-T3520 SARELRHIZBE LT, (S,8)-2% i A BEA b SRR RV RISIC LV BT H 2 & T,
LR ET B Z LM TE DO THOETRAT 3.

CH,Ph Boc
1) Boc,O HO, NH HO, NH
("5 2) m-CPBA 7 1) (+)-Mandelic Acid 512 1) Hy, Pd-C <—$
H 3) PhCHoNH, N 2) KoCO4 ’ 2) BocyO E
0 0C 0C
8 (67%) ()12 (39%, 100% ee) (98%) (5,513
1) 1N NaOH 1) NaH, Mel
2) BNH, 2) TsOH
(59%, 3 steps) (93%)
H
e Ho’z_gBr MeQ, NMe
— BocNH; - NBS g
CI—/—\—CI N N { §
14 NaH H,0-DMSO N
(60%) ?: © («_»t)a-g% ( S’SﬂzzTSOH
Scheme 3
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Enantioselective Catalysis by Optically Active Cobalt Complexes
Tohru Yamada,* Taketo Ikeno
Department of Chemistry, Keio University
Hiyoshi, Kohoku-ku, Yokohama, 223-8522 Japan

Abstract: The optically active ketoiminatocobalt complexes were employed as efficient catalysts
for enantioselective borohydride reduction of carbonyl compounds, enantioselective
cyclopropanation of styrencs with diazoacetates, and enantioselective Lewis acid catalysis, eg,
the hetero Diels-Alder reaction, carbonyl-ene reaction, 1,3-dipolar cycloaddition reaction of
nitrones, the Henry reaction, and chemical fixation of carbon dioxide.

WHEM 12-OT7 V=)W F LI T IVE 13-PHIVRIIVES Y S Bl 5
ENBNEFEBR-T M A I F Farb MR L BRE RGO/ UTHS
ICHSRES B "

1. KFIERIFRF YD LIZEBDLRZNIEEPDORFTETRIE

PR 2(0.1~5mol%) 0 7 \)L M EERDTEER, WY 7 )V a— )V TR L 7=k 2+
IFEFMITLERICHE LTS E, 7 b VERA I VENEBNOEORFIR
RTHONICHIRT B 7V aA— VRN T I VICEBENS. Hic, 13-UALRZ)
(AP R LTI, EERNEED B LBISEE RN EDBIDMER, anti-7 IV R
—IVADE WL U F A FIRE TR BN B 2,

cat.
00 \ HO O
& 99% anti-selectivity
SaRe ., YO #

=N, N=
>—§ e Q—(
o o o o 0 o HO O 99% chemo-selectivity
- . 99% anti-selectivity
NaBH 4 H 96% ee

eon, { )\ _oH HO 92% anti-selectivity

0
CO,Et 0 COEt 95% ee
OO @O i (with NaOMe)

2. SPTIILEYERAFLUOBEERORF Y0 TV LRiE

FRRDEEKIE, V7 VEEBELRATNVERFL VEO Y 7a 7l an bR IS0
LTEERTS. N-AFIVA XV =L EOBFREREEMORERETIICND
M)V b EARMEOEIEN T & U TR 28R, Kisomge Liic, =) vF+
BIRELWZEIND . HREENEREDD, AU VEEOEE "ZHSMT S
EEBLICINLOYMRIEBHEINCHERINTING Y,




3. RIS RERE E U THREET DEE D /L Mk

T DNV MK, ~NT O Diels-Alder )i ORI RZIV-ZVRIE "DAE VA
ZEERE L UTHRET . BRI bayRT7 I VB EDINVA RBEDEEFICE VAR
Sefbigt e UCTHINCHRT 3. HIZIE, = vavORERTE 7V F—IVEFEEEL,
AFH 13- AUE-AAINBHERUE Y2 L, ST 54 V3RV VT EE O OLEE
WY T RERE - T FAEIRETE A5, B3KT7 I VOHEFERMET= MO
AZ VYT T REDOARHK Henry i "D UTEHLMIET 5= b7 ba—
WEENRFNETEXS. £, 290 FERTHREEE NI RF D RHBEIHKT
IUTHBEL, ZEBRERHE RIRI—FRX—FeRBRICTIE, BERNLED
HOKR, HUVEHEORRKA—RRr— e i, RRIGDIEFY FEEHWILE
i THIRE NS T Ehbh o7 'O

]
1,3-Dipolar Cycloaddition of Nitrone Ph.8.0 cl
OH
o Ln*Co. H ° L7
cat Co complex B Ph—N Ph
————— e R
H Ph : H n
Ar 93% yield
Henry Reaction >99% endo
o H 92% ee (endo)
J\ + CH.NO 3t co complex i/
R” “H T2 Teq. g NO2
( NEt 75-91% ee
2
Chemical Fixation of Carbon Dioxide "<0
¢t Co complex \H/&/ Ho
thN\/@ ;t-—E——-» thN * O + thN\)@
tzN=SiMes 86% ee 87%
. co (] - o €€
racemic 2 49% yield 49% recovery

Kinetic Resolution

References: 1) YE2EME /U P ERAMELIE LR TEEOD DRTTEN TV 5. M B1844,
B1845. 2004 FEHICE ST | SIEHRA PR 2) T. Yamada, T. Nagata, K. D. Sugi, K. Yorozu, T. lkeno,
Y. Ohtsuka, D. Miyazaki, T. Mukaiyama, Chem. Eur. J.,9, 4485-4509 (2003). 3)T. lkeno, M. Sato, H.
Sckino, A. Nishizuka, and T. Yamada, Bull. Chem. Soc. Jpn., 74, 2139-2150 (2001). 4)T. lkeno, L.
Iwakura, S. Yabushita, and T. Yamada, Org. Lett., 4, 517-521 (2002).  5) T. Ikeno, I. Iwakura, and T.
Yamada, J. Am. Chem. Soc., 124, 15152-15153 (2002).  6) S. Kezuka, T. Mita, N. Ohtsuki, T. Ikeno, and
T. Yamada, Bull. Chem. Soc. Jpn., 74, 1333-1342 (2001).  7) S. Kezuka, Y. Kogami, T. Ikenoand T.
Yamada, Bull. Chem. Soc. Jpn, 76, 49-58 (2003).  8) S. Kezuka, N. Ohtsuki, T. Mita, Y. Kogami, T.
Ashizawa, T. Ikeno, and T. Yamada, Bull. Chem. Soc. Jpn., 76,2197-2207 (2003). 9) Y. Kogami, T.
Nakajima, T. Ashizawa, S. Kezuka, T. lkcno, and T. Yamada, Chem. Lett., 33, 614-615 (2004). 10) H.
Tanaka, Y. Kitaichi, M. Sato, T. Ikeno, and T. Yamada, Chem. Lett., in print.
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BRLEFREAYE A3 ERANES KK
GRExm) 4 BOBRART, EMEE, JIHLE—

T BE. BAOMREZTIEIMNBA (2-AF)V—-6—-= —
NOREEREKY) EBRAKERETHEERAIVE > E 02 O

N N
IZAFNBEES Y FBRREEMERELE. 96, BRE l;j;ﬁﬁjqj
BERIKIEORAE B L OAH—RitouREENEL. | X X ¥ L

BB OEEERZH NS T 7 b AR5 NT{EF BRI Y MNBA
I RLDHEET O DO THERIZDOWVWTRET 5.
1. 72— BOMENS Y b MEREB
MN)AF L HELGTHEMANEUETHET7 ) a—0 BEFEEELTHN,. Zho
ik VRIET2 17 BRS 7 b OARERMLE, £, 7V a—O2 BOES )V
VA —=IHMNENTARFIRIDUF T —ITHREL., B &R IR ERHE
Lz, KT, g DEBILZE T HLEEHREKMEERKL., INE20mol%DDMAP
DETFTFTTEIBORERIEER AT TORRE, BTRIIEEEOEMLE &L TKY
ERWEBSIESERENRm LU, BFERNE (M 70%) THEASZ hoRNESNQ
2o ESIMEMEDKEET->EZ5, DMAPORELY (DMAPO) MEIEH
RISHIE UTHET B ZEMBHSMERD, ZNEHWEEAOHEARS Y K OINERIZ
0%IZETELE,

02 O

N : ;
P
Hs‘o ée 0O O Me }O
Q (1.2eq.) ),
., OH o
DMAPO (0.2 eq.) o
OH EtzN (2.2 eq.)

CH.Cl, (1.4 mM), 1t
slow addition monomer; 90%
over 15-16 h period dimer; 2%

2. XV FUORD8ARS Y U MOMBEHE R

FOF S0 FABIUBRBENY T U7 0SB N RARHBEAMTH D, HA
BRANICSARS IV Pz 8VRAERBEEZETHZLMMENTVWS, F25 50 F
DT b UEOMBRITIZENEE I RN F AN E L I B, Bk EER K
PikE ZOARITEMINEHNET 2 NERBAHRMIHESNZ B O L EZ IR ELT
D7z, EIZ, TROEIBICH U TMNBA LHMEBEODMAPORRALEEZAA



BETHHBRRIENBRTHBICETL, 13 BROBEROBICHIETZ 8BS R
Z RUDPNRTHDIIENTER, ZOHENS, DMAPOICKL Vi X N2 Bk
BEBEKYEIDERIRS 7 M OERICODANTIERTESZENFIOSNEL- -,

0 O
I %QQ
Me O O Me
H oBn (1.3eq.) BnO-.,
TBOPSO™ ™ OH
. L DMAPO (0.2eq) Me™ () OTBDPS

EtaN (6.0 eq.)
CH,Cly (2.0 mM), rt

Octalactin A

3. WIVEEBET I REOHENDEANRER

FIWVREET I DDORAKEEICEIOANRCET I REGRTIHBICRD ~-BRAIZHN
SNSHFIT 7 ONFINANRIAIE (DCC) THSA, DCCIEEBITHA
THEREZFERITIENHONTBY, F/o, RBENTWZDITHIR &7 DR
WIZHEZET DI LBEN. INSOMEZEET 520, RENDRERHAKTH
ZMNBAZBAKAEL, INEHALEZHAGDRTLERAOREEZRAZEZA, By E
T2DHNRET I RENRIFBINRTE SN,

02 O
Ve
Me O O Me

R H (1.2eq) RU__NR2R3
+ R2ASNH
o) o)

DMAP (2.2 eq.)
CHaCh, 1t camoxamide/
benzamide=>200/1
Entry Carboxylic Acid Amine Yield/ %

1 Ph(CHg)2CO2H 1-adamantyl-NHz 96
2 Ph(CHz)2COzH PhCHoNHMe 96
3 Ph{CH3),CO-H piperidine 81
4 PhCHMeCOOH 1-adamantyl-NH, 92
5 PhCHMeCOOH PhCHaNHMe 93
6 PhCHMeCOOH piperidine 82
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Efficient Oxidation of Organic Compounds such as Aliphatic Alcohols by Sodium Nitrite
Yoshihiro Matsumura,* Yutaka Yamamoto; Shigeru Furukubo, Osamu Onomura
Graduate School of Biomedical Sciences, Nagasaki University,

1-14 Bunkyo-machi, Nagasaki 852-8521, Japan

Abstract—Oxidation of aliphatic cycloalkanols by sodium nitrite in trifluoroacetic acid gave
a,o-dicarboxylic acids in good yields. Adipic acid was obtained in a quantitative yield from
cyclohexanol using one cquivalent of sodium nitrite under an oxygen atmosphere but the oxidation
was less effective under a nitrogen atmosphere condition. The method was applicable to the
oxidation of adamantane.

HEERRILIL NO'RUS NO,' OBMLA 2 FIR LIERIGTHY . 7 und ) —A 4T UL BICEAL
Téﬁ%tbfﬂanfwéoLwL\MT&UMy&%@LOO&ﬁéﬁ\Emwﬁ%mﬁ%%ﬁw
$?ﬁ6tbﬁﬂ\QM&WW%WQK%ﬁ%ﬁﬁ&Té\ﬁﬁ%%?&?5\§wkﬁﬁ&oto*
W%?‘h97w1nﬁ@%ﬁ%a¢nMEM@y—ﬁu;Oﬁguyyu«##/—»§@ﬁﬁ2w
7»:~»1ﬁ?yeyw%mywwﬁyﬂzKﬁﬂ%f&kf%é:e(Kn\it‘ﬁmmﬁﬁ
FieT &= OBELHRGICEZ B2 L (R2) 2RV LE,

NaNOz / \
(CH@—OH (CH;), CO;H m
in CF3;CO,H “—CO,H
1 2
OH
l) NaNOz in CF3C02H (2)
2)H,0
3 4

LBKT AV a— OBk : RV TAAAHRITBIE SR E W OIMBIZEB L, ChAEKE L. /&
AL U TR EMEEY — F 4 T s EANXY ) = (1a)DT V€U BQa)y~DB{L 21T - 7=, =
DEBALIIEERFER FICRB TERMICEAT, —F. COBEEERT, BLUOERFEMET 5
& BREEBLIT L bRRAEDL, v ru~xd ) 6a)dh b iz s EAF N MY TG o EEE

OH 0 OCOCF,
0°C to r.t. Sh co
NaNoO, CC M + 3)
in CF,CO,H 0.H

la 2a 5a 6a



T RFA(6a)NERK L7- (X 3, Tablel), — = & Table 1. Oxygen Effect on the NaNOQ, Oxidation of 1a

b, NO'IZla2BMb L= bEE#HIC LV HE SR NaNO, yield (%)
X entry atmosphere (equiv.) 2a 5a 6a
2EZLNSD,

KT, BUREARIT L3 — L 1b-g DML & B oM ! 2618
FEEA T, ZOREE 1a OBRLADET 2. N 3 62 33 0
Table 2 {2/~ 7, 3 air I 69 25 0

4 air 2 100 0 0
5 0, 0.5 53 43 0
6 0, 1 99 0 o0
Table 2. Oxidation of Cycloalkanols 1 to a,,»-Dicarboxylic Acids 2 by NaNO, in CF;CO,H?
entry -Cycloalkanols rcact(nﬁ:)nmc Dicarboxylic Acids yicld(%) Ketones yield(%)
1 Cyclohexanol 1a 5 HO,C(CH,),CO,H 2a 100 Cyclohexanone Sa 0
2 Cycloheptanol 1b 5 HO,C(CHy)sCO,H  2b 58  Cycloheptanone 5b 30
3 ib 12 2b 73 5b 18
4 Cyclooctanol 1¢ 5 HO,C(CH;)¢COH  2¢ 94 Cyclooctanone  5¢  trace
5 Cyclododecanol 1d 5 HO,C(CHy);oCO;H  2d 80  Cyclododccanone s§4 10
t-Bu
6 4-r-Bu-cyclohexanol fe 5  HO,CCH,CH(CH,),CO,H 2e 92 ~b
M- 5 COH 21 14 —b
7 2-Me-cyclohexanol 1f HO,C Y
Me 0
52
HOzC /\/\')kMe 2f
Me
8  3-Me-cyclohexanol 1g 5 HO,C ~ACOH  2g 60 —b

Me

a) reaction condition; alcohol(1mmol), NaNO,(2equiv.), CF3CO,H(5ml), 0°C to r.t.
b) not tried to isolate

2. TE=V Z L OfL : TH =¥ QDO BEHREIIMERE, T T, 3 OBkE F) g
FERRIA L - 0.2 2 5D NaNO2{Z K D 177 (K 2), BERFHK FTRT ¥~ 4/ —L@DILRE L 96%
Tholz, £, ZOFMETIE NaNO: D% 2mol%iz L CHIRDE T NENZ L 2RV L, —
%[ K5 0.2 % 5 NaNOs 4 HIV LRI F T 5 & 39%. ERBEFEE T CH 10%Ch 7=,
THhODERMNS ., RIS A 7T,
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Practical Synthesis of trans-4-Substituted Cyclohexanecarboxylic Acid Derivatives
Tomoyuki Okabe*, Masanori Hatsuda, Nobuhiro Yagi, Sin-ichi Yoshida, Masahiko Seki
Process Chemistry Rescarch Laboratories, Tanabe Seiyaku Co., Ltd.

3-16-89, Kashima, Yodogawa-ku, Osaka 532-8505

A practical synthesis of trans-4-substituted cyclohexanecarboxylic acid derivatives 1, which are key
intermediates of some medicincs, have been achicved by isomerization of ester 4.  trans/cis-Mixture 3 was easily
prepared by reduction of ethyl 4-substituted benzoate 2 under low hydrogen pressure.  After modification of the
amino moicty of 3, isomerization and hydrolysis with ‘BuOK in THF containing a small amount of water at 5 °C

to room temperature gave trans-1 in good yield.

trans-ARLERS TONTYUIVRCBEFER 1 138 RIL¥ LA ARLABRETHY, BEEELSDA
RTRELL T2 RS TV, Bl iE oy A IHREAILLTHRINTEY, $-bas v o BREGE
ERTHLAY B, p38 « kinase FLEIEMNAE TBILEH C 25, AL BHLL 2V a~FYL 1R % R
HELTHRRBRIR TS,

Cl
(0]
HN ~
N
' YO N
H g N
N7 <N N

' Cc

Figure 1.

SNET rans-1 DFGELLU T, MIRBS I a~FH DRV B A DU ARE N 2ED R KRS W%
BEFE T RS EDIRMBIONTIBY, LnLARs, 20 FEEHEAEEBEEL IR L
bR DVHDTIEeds o7, FIMMDOBIEL TR T u~F Yo BV R BT AT L DAL 5300 B 0> Bbs
FREMIZHL . ARSI OKRTE FICKISE1TOE . BEELRHS K SRS BT LI TR T LB
R BOLRE T DIUSHRBESR TSR, AEANERTHY, ZOBRENED EHICRESR
TUED, ShbIsd LA RIS S, L CATES LR B EMRF L FRHA S, rrans-1 DER M7
BREEBEELI-DOTRET,



Et0,C a EtO,C b
O, ——
NH, NH;
2

3
cisltrans mixture

EtO,C.. c HO,C.,,
—"0
NHCbz NHCbz

1a
transicis = 86:14
after crystallization
transicis = >99:1

4a
transicis = 42:52

Reagents and Conditions; a: RW/C (5 mol%), H; (0.7 MPa), AcOH (1.05 equiv), EtOH, 80 °C, 100%; b: Na,CO; (1.5 equiv), CbzCl (1.0 equiv),
toluene, H,0, 99%; c: (i) 'BuOK (2.0 equiv), THF, (ii) ;0 (2.0 equiv), THF, 5 °C, 56%.

Scheme 1

F9° trans-Cbz 73/ 7a~FH o AR B 1a DARETT-T (Scheme 1), T7bH 4.7/ RBEFHR =T
FNTRTN 2 BIRRMEEL, 0Py ARFEREFE T8/ — AP CHEBRE 1.05 BEMZ DL, K
#IT 1 MPa UL FCEBOKEBEITL, A/ MUV ARGHELTA-TI/ v ruanFh o AN B F LR
T 3 HERMICE, VT 3 OTI/H%E Coz THRETHILITEY, RIEATBRAETHLILED 4a ~L
LT, s B (L ATERE 4a |25l THF & 5 °C T 'BuOK (2 cquiv) #{E&E/-nb 24 &K%
MEBET LMK FREAE RN RIAE S EITL, M7 R,/ VALK 86:14 T 1a BN HTIEE LI,
ZO%EERACIC LY ESED trans-1a 3 TIEBIE 53% TRHIENH KT,

ARMACRIS T, 2 OIEE IS LEISTHETHD
(Table 1), 372> Boc MBI A 4b % IV TRIERIC
BYALRISEITHIZEICEY, NG R /R E>99:1 TH
)9 1b 5L ¥/ (Entry 2), F kI E
BN HEIK, -4 X TN T4V FHERE R
WA, SOIC@IRMIEm L. ThEh RELE
DI A/ R 95:5 LA ETHIST 5 BHERST
T Az A #7= (Entries 3 and 4),

BUSO A=A LTRDIIICE ZTD, TRbb,
HRAEERT N 4 THEEICEY BEELR S
VAR AWEIRD, ZDHRFPUKEMADZ LT
LOTRF NV HINAK ARSI, ZOWE trans-4 DANIK
PRI EAS cis-8 LOHIRV =8, trans-1 HEHRMIZTE
BNBLDLEZHLND,

Pl LIS, Bililedc B EBH EIEEFERELT,
K3 TOMKT, FRTORMECERAEDES
LI trans-A0LB B JanF UV AAVR B D
ERILERIEZRETHI LRI, Rk, 1
MARREL LS LU TRIERICEN AFESLRRES
AV, SRETHIRICHNDEBIIENTE, TE
FNZH F e TR BN =B RIETHD,

Table 1 I[somerization and hydrolysis.

EtO,C t-BuOK, THF  HOJC.,,
e
QL mew O
T4 1
cis/trans mixture trans major product
Entry 4 Conditions  transicis® Yield [%]
1 a, R=NHCbz 5°C,3h 86:14 -
(>99:1)° (53)
2 b, R =NHBoc 5°C,3h 87:13 93
99:11)°  (64)
(o]
3 cR= ‘Nb rt.2h 955 89
Q
4 dR= —N\>_\O 5°C,10h  95:5° 91
-
“ Determined by HPLC. ” Determined by NMR.
¢ After crystallization.
"_'E' COOEt  1auok
. —— " r[7o00R
cis-4 trans-4
H20 | slow H,0 | fast
COOH
R\m’ ﬁp R_/77 ~COOH
cis-1 rt. trans-1 ’
Scheme 2

Refcrences; (1) (a) Hikota, M.; Koga, Y. W0O03/078381. (b) Hara, Y.; Takahashi, Y. JP12198760. (2) (a) Badham, N. F.; Chen, J.-H,;
Cummings, P. G.; Dell’Orco, P. C.; Diederich, A. M.; Eldridge, A. M.; Mcndelson, W. L.; Mills, R. J.; Novack, V. J.; Olsen, M. A; Rustum,
A. M.; Webb, K. S.; Yang, S. Org. Process Res. Dev. 2003, 7, 101. (b) Caron, S.; Vazquez, E. Org. Process Res. Dev. 2001, 5, 587.
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Esterification of N-Protected Amino Acids using BBDI as A New Condensing Reagent
Yukako Saito, Tomokazu Watanabe, Hiroki Takahata*
Faculty of Pharmaceutical Sciences, Tohoku Pharmaceutical University
4-4-1, Komatsushima, Aoba-ku, Sendai 981-8558, Japan

We present a novel condensing reagent: l-tert-butoxy-2-tert-butoxycarbonyl-1,2-
dihydroisoquinoline (BBDI) readily available from Boc,0 and isoquinoline. Treatment of N-
protected amino acids with nearly equimolar amounts of alcohols in the presence of BBDI gave the
corresponding esters in good yields.  In addition, use of catalytic amount of BBDI provided N-

protected amino acid esters in similar yields.

IR VEBEOI AT WERITESHRIEZCBOWTEATELERIGD—DOTHD, 548
VRS HOHBMENBAIITDN TS, HBTDDAIRIEET IV a—IVrD,
HPEISEWVRRIESRET, BICRTIZATIVEDEITT 2T ENEE LY, A, 1V
F /U YE Boc,O 5 AFZICH KT B 1-tert-butoxy-2-tert-butoxycarbonyl-1,2-
dihydroisoquinoline (BBDI)A A7)V RV & JHERMC KIS U T =M T FIVIREE T X 7 )L{AD
HRT B ERHE LTS, ' TODEDRET VIVIEHLRE HITT I ENTE S, S,
St S EROWEA L UTHHAZ NRET I /BT A TFIVOFKIC, fEade
LTBBDI 23T L 2MET LTz,

AN
NCOO'Bu
R O'Bu BBDI ' R
/'\ PHN )}ro\n,o.tBu R'OH )\
PHN COOH' o) o) PHN COOR’
b

KA1 Table 12 IREN TV B, One-flask ST, BERHRO(LEMIS ST HHRETEH
PICRETE, VINE T UL THINK T LI,



Table 1. Esterification of N-Cbz-amino acids with BBDI.

i BBDI (1.2 equiv)) JR\
CbzHN™ YCOOH CbzHN™ “COOR'
1 R'OH (1~1.1 equiv) 2
dioxane, rt
entry 1 R’ product  yield%*
1 Cbz-Ala CH, 2a" 86
2 Cbz-Ala C,H; 2b° 83
3 Chz-Ala C.H; 2c¢ 90
4 Cbz-Ala allyl 2d° 85
5 Cbz-Ala p-McOCH, 2e° 90
6 Cbz-Ala C,H.CH, 27° 88
7 Cbz-Ala 2-TMSCH,CH,  2g" 90
8 Cbz-Phe allyl 2h¢ 91
9 Cbz-Phe CH.CH, 2i¢ 82
10 Cbz-Met allyt 2 89
11 Cbz-Met C.H.CH, 2k* 92
12 Cbz-Pro allyl 21° 84
13 Cbz-Val allyl 2m‘ 81
14 Cbz-Phe (CH;),CH 2n° 84

“ Jsolated yield . " Reaction time: 20 h.  Reaction time: 5 h. 4 Reaction time: 72 h. ¢ Reaction time: 24h.

Table 2. Esterification of N-Boc- and N-Fmoc-amino acids with BBDI.

R R
PGHN~COOH  BBDI (1.2 equiv) PGHN"COOR

3, PG = Boc R'OH (1~1.1 equiv) 5, PG = Boc
4,PG=Fmoc  gioxane, 1t 6. PG = Fmoc
entry N-PG-AA R’ product yield%®

1 Boc-Ala p-MeOC H; Sa® 95
2 Boc-Ala C.H.CH, 5b¢ 91
3 Boc-Ala allyl 5c® 83
4 Boc-Phe allyl 5d* 85
5 Boc-Phe CH.CH, Se? - 9%
6 Boc-Mct allyl 5f? 88
7 Fmoc-Ala allyl 6a’ 85
8 Fmoc-Phe allyl 6b* 90

“1solated yield. " Reaction time: 5 h. “ Reaction time: 24 h. )
ARG, fiiftEo BBDI THUKMICIEE R EITT 2RELRWIET T ENTE,
CHHDORMICDVTEHET %o
1. Ouchi, H.; Saito, Y.; Yamamoto, Y.; Takahata, H. Org. Lett. 2002, 4, 585
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Stereoselective Ring-opening Reactions of 3-Arylaziridine-2-carboxylates
Tomoyuki Manaka, Takuya Kumamoto, Tsutomu |shikawax
Graduate School of Pharmaceutical Sciences, Chiba University

1-33 Yayoi, Inage, Chiba 263-8522, Japan

Abstract: 3-Arylaziridine-2-carboxylates are very important synthetic intermediates for
biologically active nitrogen-containing compounds including unnatural amino acids. We have
established effective cycle asymmetric synthesis of 3-arylaziridine-2-carboxylates from
guanidinium salts and aryl aldehydes, in which guanidinium ylides act as nucleophiles. In order
to uncover the reactivity of unactivated aziridines stereoselective ring-opening reactions of

aziridine products were examined under various conditions.

Aziridine FEHVWVOTHD-ORIGHEICEL ., FTH aziridine-2-carboxylates &, @& #H LWL
FRIRMLART a- FE B-FTI/BANLEBSIENTRAECE LY, ERABRT I/ BEST
SHFUSERARLEVOFTALERPHMETHY . ZORBMETF . Aziridine 1X, FORE
HNCBREFLICF O ALECTULNEGEEFRIIMRENBRL “activated aziridine” &, 7
LWENBGEDBTFHEMEMNBEHR L “unactivated (or non-activated) aziridine” (TS TCE
2o BIBICDVTIHEANLEAENTOR TSN, EFICOVTOBREIZTLEZ LW, EalE
T 7229 LEBEIRESELEA)VEFRFERZLTFTERERBELT
1-alky|-3-arylaziridine-2-carboxylates ZZEMIZEZ. I OIORGIEFFERIZLEHTES
CEERHLK. " SRAICORETHE NS unactivated aziridine DHBSEY—ILELTORA
ERFICANL, BROFUTRERUGBARREERALE S, JOERLRIZHEEAEE Bbh
SHERGMRA %\,

Aziridine (3) M&RK : trans-1-Benzyl-3-(3, 4-methylenedioxypheny!)aziridine-2-carboxylate
Q) ZHARKEORPICAV:, FOSEI BB LIURLECEE, IEEHELET piperonal (1) &3

BT 7=U=LiE 2 RH or Ph) £RIGETE=#, Si0, LNBTILT. WERISHELTE
(Scheme 1),



+ !
Bn\N/\n,O Bu

o) CHO A0 . base

SO R

o . 2. 510,
1 R R

2 Bn=CHPh

wCO,Bu )Ok
Bn—N MeN~ NMe
0> +
o R R
3 4
R=H : 79% (R=H or Ph)

(R=H or Ph)

Scheme 1 R=Ph : 89% (94% ee)

BRANRE : RA&-BRREZE Scheme 2 ITF&EHT=, RUTULLICHET S C3-N FHEOBRIC
BLTIX. ExXMBARICMZ. BRSLUVRFREFOBAZEAT-. AIETIE 283MN-3 ZHHIC
Boc,0 #ETRMBETEITS L. BMETHRPENE o-7 3/ BESHR (9-5 YRERF/LITE
tzo COHLDITERERIEIRICK YRPEM 2-amino-3-pheny|propane FEE (-6 DEMICERAL =,
BREREF Nu 0)] I2&2MRELMBLECET L. £EBPO 7R T LABREITAUO - RIZE®
RIEEHITEET 30, TERY 7 FIERBORGTHLOADZ &M o=, — A mFEREHA [Nu
©] EDRIGTIE. indole % 1,3-dimethoxybenzene D& S LBFRELEFKILEY (ER-Ar) %
AWESIz0ARENRET L, RKEN LI, CCTOXERY 8 (X, S7RATFLARREIC
BT, BEREFOBELHERTHEMNHBALL,

oc
: i
] N CHj
_N_ .CO,Bu Bn j\
Bn N
g 1 Ar
Bn,Nj“\Coz'Bu RO™ “Ar (R)-6 AW ?Oc
7
3 '
ER-Ar” “Ar c N6 (O) " g N CO2Bu
Nu u
8 ‘\( ) \ / \|\
Ar
(S)-5
C3-N bond cleavage 2 .CO,'Bu
Bn—N
C2-N bond cleavage 3~Ar
O,
Ar= ),

CO.'Bu H
N CO;Bu
Bn. /E Bn” Y
\ Ar or \|\
H Ar
Scheme 2 9 10

—%., C2-N HEDETMBARICEY B-73/BFEE 9 ICH(HAR. FBYYVLEIVR
£RL. RATAVEY T IOLERESELIIETHYILE, COR. AVRORZBRICTHL,
C3-N #ADRRLT: ¢-7I/BBEBE 10 AEoAILVSIHHUR LB

@k 1. Hada, K. : Watanabe, T.; Isobe, T.: Ishikawa, T. J Am Chem. Soc. 2001, 123, 1705-7706.
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A stereoselective synthesis of (25, 35)-BocAHPBA,
a chiral building block for JE-2147, an HIV protease inhibitor
Masaya Ikunaka and Jun Matsumoto*

Research & Development Center, Nagase & Co., Ltd.,
2-2-3 Murotani, Nishi-ku, Kobe 651-2241

Abstract: A scalable synthesis of (28, 35)-3-N-tert-butoxycarbonylamino-2-hydroxy-4-phenylbutan-
oic acid (BocAHPBA) 1 has been developed which can serve as a chiral building block in
assembling JE-2147 (KNI-764) 2, a potent HIV protease inhibitor. The synthesis of (28,
35)-BocAHPBA 1 is achieved from (S)-2-V,N-dibenzylamino-3-phenylpropanal 4a in 41% overall
yield and 5 steps where Tamao’s reagent [Me;(i-PrO)SiCH,MgCl] is employed for the one-carbon
homologation and Zhao’s oxidation protocol (TEMPO/NaCl0O»/NaClO) is applied to convert a
1,2-glycol moiety into the a-hydroxy acid.

(2S, 35)-BocAHPBA 1 (%, i A XIE JE-2147 (KNI-764) 2 (2K XN 5 HIV 715 7 — R EA
o ELEPEETHY | 2.3-erythro-7 X /) T/ 23— VO ARERIBELZ O, TTIEROA
W7 7 —FREEENTLS (Chartl) L LAERS, ZOIFEALIE, 27224 T 7=k
LiFEEINT. a-7T I/ TAT e FEEKIZH L, IAREEL S fi7le CN X CH.NO, e ED C
W%, SAREIRIIRE S E0b, ZhEMASMT 2 A THIBLTHD Y,

3
2 COzH QH
NHBoc . N
2

NH O
! HO

i o)

S
Y
N
H
Fomm)
©:1?"'fp?/ p”N\pz Pl P%= protecting group

3 4

Chart |



fin 5. (28, 35)-BocAHPBA 1 AR, (28, 3S)-erythro-3-7 X/ -1,2-PA— 3 ZHIA LB,
BERICBMENZ2 (Chart 1), Eio, 3 O LD RUCAVOSLEBROERILARRE TE L, @S,
35)-BocAHPBA 1 LM b, ZDERILAVOERICHEATE I TTHD, TIT, EFrX
S AFAT =4y (CHOH) DEMifk%, -7 x=AT7F7=0hbfland o-7I/TATE
REEHM 4 ICSIRRIRICAImE 3 2 enTahiE, BRET23NENTED L Exl, TL
T 40T 3 7 EORHL (P, P ITIL. B\ eryrhro BHRESEIH SN P KRR LT o

(I)Pr’
—Si__MgCl
Ph S~ Ph OH H,0,, NaHCO; OH
CHO THF = MeOH/THF (1:1) o : OH
NBn, 0°C BN Si— 70°C NBn,
oPr’
4a 5 6
; . gz, Pd/CIZ\h E(t)Ci)_IH OH TﬁMgr\?' NaClO,, NaOCl OH
. Boc,0, Me : eCN, Na,HPO,, H,0 :
OH
Ph PR Y COH
TR -
7aR=H 1 (41% from 4a)
b R =Boc
Chart 2

Ng b FiE THM L/ 4all, £ FaF A FNT =F v OFEMIAE L L T Mey(i-PrO)SiCH,MgCl
BER S, BRARREFCEBET D L %, $EYS erpthro VA —/V 6 DIfFLLIZ, DWNT, fadd-4
2T A ST &L 37 2 /122U Ta DM E LTRLAL, ELT TR/
5% Boc {L L7 1%, Tb % Zhao MZf (TEMPO/NaOCI/NaCIOy) © TEEILT 5 & 1 MUKMEIE D773
ESBREICEL AN, HIOL 321 %, 4a 0 D@HINE 4% T/RDLZENTEL 7 (Chart 2),

References

1. Kiso Y. etal. J. Med. Chem. 1999, 42, 1789.

2. (a) Nogami, H. et al. Chem. Pharm. Bull. 2003, 51, 702. (b) Terashima, S. ct al. Chent. Pharm. Bull.
1998, 46, 733.

Reetz, M. T. Angew. Chem. Int. Ed. 1991, 30, 1535.

Ng, J. S. et al. Tetrahedron 1995, 51,6397.

(a) Tamao, K. et al. Org. Synth. 1990, 69, 96. (b) Kitazaki, T. et al. Chem. Pharm. Bull. 1999, 47, 360.
Zhao, M. et al. J. Org. Chem. 1999, 64, 2564.

. Ikunaka, M. et al. Tetrahedron: Asymmetry 2002; 1 3, 1201.
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Catalytic Enantioselective Strecker Reaction of Ketoimines
Motomu Kanai,* Nobuki Kato, Masato Suzuki, Shuji Masumoto, Hiroyuki Usuda, and Masakatsu Shibasaki
Graduate School of Pharmaceutical Sciences, The University of Tokyo, Hongo, Bunkyo-ku, Tokyo 113-
0033, Japan, and PRESTO, Japan Science and Technology Corporation

Abstract: The highly gencral and practical catalytic enantioselective Strecker reaction of ketoimines using chiral
gadolinium complex prepared from Gd(OiPr); and the D-glucose-derived ligand was developed. This reaction is
applicable to various ketoimines (aromatic, heteroaromatic, aliphatic, and «,B-unsaturated ketoimines) and the products
can be easily converted to a,a—disubstituted a-amino acids and their derivatives. The practicality was clearly

demonstrated by application to an cfficient synthesis of an important pharmaceutical lead, sorbinil.

RABLVIIRR -7 2 ) BEEMTHEROPEALRS NCEESR., BRIENMREOEELMETH
D, BEETICHRARESRENHEINTND, BHTHRBATRA Strecker KIBICES -7 3 /BEO K
BAIIEDFINe-TI/BEEDTH 2 BRTERTEIRIRFETH S, K& < ORBIAT
Swrecker RISVHEENTWAEN, TNHE<OFABRAIET IV RS I CEED, KD EBRYE. ERKIE
HAMEE R P I ICERTESHRI<HTNT. BE—BHELTHTIIEN o7 ¥ R4 ID
BRI F Strecker RUBERMIN S BEINDF S Naa SBRT I /BB L EMIENEYE (BBXEE
FIE) PREEME @EREURIRTFRE) OFINELNF 277090 E L THBEGRILE HE
OTHEERMEZL5DTHED, REAOCT M I IEATE SMEMNRE Strecker KISOMREIT. HS
BALE LB TF v LoD VRTF—ITHD. BRLBHBEOMDILEEEOT b1 I 25 U TEH Tk
BRIEAIT 7 Strecker USOBREHME L. HEEMBLE,

HPRETIE. BHCHBRORAERM T la EFLFEEENASHUL AHAEICL2BNENOHIF > F
AEREEZODT M ORMBETAS T ) P VIMERISEBRELTWS 2, ZORBRNYT M I 2 Ofi
IR Swecker RIGICHINATED LEX, FHRMT. KIEEE., PLLBEBARM LR, HER
MCEFYRIRELTLOOTYEFETELDORFRAMT b, RIBEEELTRR T4 /I N13I2 2, 1
DRBEHRVZULELEKIERICEDENDOT I/ UL 3 BERE. BIFFHE8RETRONS
TEBbhoTe % e 26V AFN T /=N ETOEELTENT S &R, RS, L5
RRPEASRBERICINN LB 2 L2 ML 4 ZOBRBRET. HIH 1 mol %S EMERTHEK. BE
R JEHR. B, o, 8-FEAT M IV Fa-7 I RS MIALBRBEADETF > F 4+ RN TE R
T&EJ(Table 1)o AKIRIE, ERRBICERY b I VMU TENRMADE T > FA R 2 2E L
7D TORERIAE Strecker IETH D, BT, BEAEDTIRZNYN 3 DESMITER<. FLER
WZKD 99% ee LALDNEMIEICT B EMNTER, PIRZMYIL 3 BEMASRICED 7 I JEBLY



BRABEEADOERMNBHICT GETTd D, Z{jklZ Table 1. Catalytic Enantioselective Strecker Reaction of Ketoimines

LOBABERBIERRa-T S/ @OBHAT o manas N
BTHB. £l BSIMS I0&D 26T AFILT jf"’"’ 2. imetyfgnapot 1 sculy chﬁ—gpnz ?*:E',) .
T NOBRERREET S, 26T AFIN T R, R CHOHON40C RV taxe HOJ@X
/=i, 7O BEL TERYOBENS ey substrate time(h) yield (%)  ee (%)
DOfFEEERET BT TR, GdOP),. THE 1 Pop,  R=HE) 30 84 92(9
MF& TMSCN MS&ELKE2D0Y U NI—F) 2 Q*Me R=CI@) 13 ® 9
EOOMIE A (Gd: FFEMIT=2:3) 8&D  ° °  oopn, TOME B ® &0
BN, KDBOIFIFARRIESRS | o 2 ®ooro®
WX Nt B (Gd: RFRMF=2 : 5 /VN,\""°’P"2 2 % 6 (s
3) ~EMBERE R TS H TS T EAVRRE " e
N7=(Scheme 1), 'S \ve 2 16 % 95
FRISOHFRLERT LD, ARIEERAVET | PPN,
IV R— A EFTCEEFEMTH sorbinil DEREITH 7 ! @(j % 2 2 %2y

(Scheme 2), 2h DfMMERYATFE Strecker FUSIE, 1

- ) Scheme 1. Active Catalyst Generation
mol %OMKE. 10 g AT —IVTHEHITEMT (4 0p0, + igana+ Tasen
BT, EINER, B O FAERETE®® 3h r\*,\ /\
EH5 X7, 550 3h XBERERICEKDAEMNC QOF;"""Q“\EG /09 i i QO\-?"""Q""? (o;

o M Gd Gd
s, FOBKEET sorbinil NELMT Cobn N o) (s ¢n \oJ
T™s A ™8 N°“=/©\ ¢ B
&, KRIEDFAMERT Z LM TER, W
. o s e o3 . Scheme 2. Catalytic Enantioselective Synthesis of Sorbinil
Bifl, &ffils HON 227 Z RRBLUT O GO {1 ol %)
VEELEEDT FATIJ I —IKENERISR - Son, "““"‘f,‘,:;s%;‘” Y K0, v
OMFUTHRI L Te(Scheme 3)° ARIBRTIE K Ay e O = N
O
ISHEASBIAICI 1L, BUERE 0.1 mol %% TE N A
WY B ZENTRTH S, BERO TMSCN O 07 ovs>50% o0} Ot hevane

7][] u: LZ\ ﬁ T 5 0 . TMSCN ;é-: Eﬁ }JU L fi (8 1;% é & JJE.; Scheme 3. Catalytic Enantioselective Strecker Reaction Using HCN
Gd(OPr)3 (0.1 mol %)

e <ET LAV, TMSCN RRISOEEMEE o figand 1b (0.2 mol %)
> o] — s e e - Nbphz TMSCN (5 mol %) NG, H»gpn
ATWBHRIZOASTZRERICED> TW L HCN (1.5 eq) L
BEEZ5NS, UL, BAIIZBHTEE K C CH3CH,CN, —40 C,

19 h, 97%, 90% ee
2a 3a

HOFEEICHOBBEHARAE Strecker RINDFFEIC
BRI L 7= 6 BLE, REUSOEMAKINMEERTPTH 5.
[3Z#k] 1) Hamashima, Y.; Kanai, M.; Shibasaki, M. J. Am. Chem. Soc. 2000, 122, 7412. 2) Yabu, K.; Masumoto, S.;
Yamasaki, S.; Hamashima, Y.; Kanai, M.; Du, W.; Curran, D. P.; Shibasaki, M. J. Am. Chem. Soc. 2001, 123, 9508. 3)
Masumoto, S.; Usuda, H.; Suzuki, M.; Kanai, M.; Shibasaki, M. J. Am. Chem. Soc. 2003, /25, 5634. 4) Kato, N.;
Suzuki, M.; Kanai, M.; Shibasaki, M. Tetrahedron Lets. 2004, 45, 3147. 5) Kato, N.; Suzuki, M.; Kanai, M.; Shibasaki,
M. Tetrahedron Lett. 2004, 45, 3153. 6) AHEALTF 1a, 1b ITMIEEHRNKH (fax: 03-3270-5461) M STHTHR S
htTns,
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Acid Rearrangement of 2,3-Epoxy Alcohol Derivatives With Electron-donating Protective
Groups
Hiromich Fujioka, Satoshi Matsuda*, Ryoko Inoguchi, Jnaneshwara K. Ganesh, Yasuyuki Kita
Graduate School of Pharmaceutical Sciences, Osaka University, 1-6 Yamadaoka, Suita,
Osaka 565-0871, Japan

Abstract: The rearrangement of tetrasubstituted 2,3-epoxy-1-alcohols with Lewis acids was
examined in detail. In this meeting we present two types of methods for controlling the
stereoselectivity of rearrangement of 2,3-epoxy alcohol derivatives. One type is the control by

changing Lewis acid and the other type is by changing a protective group of the alcohol.

EE, RFEHR R T A a—AROZOFEERKFCBOLNDI LAY, b0l
MLBUSC K> THRFHEEA N R = LB EDHRNCART B FEREBER TS, LL, =
RE L FOBRKEFREN T2 EBECL > T, BONIINVR=NEURER LD T, BIGD
BROLI S & BHREIZHE & S8 B 72T, DS OAL BRI S AR 2 5095 = & A b
2%, AR, BT RIMEDT A, ANKR=VEIZ Lo TRESNT- 2,2, 3, 3-DU R A
F TN A= VBN PLEBRINC SN ANR I FA 2 & THEITT BGOSR L= ",
AEL, KBEELRE L TORWVNER 2, 3-8 X o 7L a— AMHOBM RIS T, [/ LR
DA RABEMNTT DB LICE Y., 2 OB RE M ER L O AERICAR TE S 2 L 23
HIMI LTz, Eio, KEERZ U RUDLVEREDBE I GMHECREL . LA RBEENF
TORIEELTR D & KEEEDOBEF I MR IEAEN SIS O SEEIRMEIC 8% RT3 4 v 5 5
MR,

1 BRR2,3-=AHhF T N a— VEOEMRIED /N A A L OMREEIC L 5 STEARIRE D H1E

Table 1 Monocyclic System 6 RRD 23-= WX L7 /Aa—L(la)lcxt L, H
OR' Lq]w;sAcrd OR' O JEE TRV A AFRTH D BF; - Et:0 & VTS
B
o (ics) ‘CH‘*C“l) C( SHBE . BERME LCRE IR » 7 5 BE
2 2 "l - .
1 S Bu  Ana)k B X, —F. TREEMIELA REET
G T 5% SnCl AV 5 &, WD 7 F VOIS
T e W BF EL0 n ZolEMBa 52 B Lbhot-, KIS
2 1b; Bn i 81 - WY 3 REEA A UEREARTEITFLTY
.3 ¢ TBS _H # T
4 1a; H SnCly - 98 2.
5 1b; Bn 4 20 44 KIZ, 2,3-ZRFI 7L a—L % B CTRBRIC
6 1c; TBS /] 94 -




DWTHRF LTz, TR, VA RBEL LT BFs « Et20 ZHWHAITIZ, X9, TBSDE
L HOREEEL AV THRISO VRO R E RELIXR OGN o7c, —J. SnCl & vy,
Ry PNVETHRELESGEE, KBENBREDOLS LINROEBENEELL, 7 FVEBHRA L
RSB EZ L LTEH X, KEkIEE TBS I THRM L7283, KEBIENBREOHE LR D
BHEDEAL L, BRE/MEQa) & 5 X BEINNRH D Z Lhibh ol

2. SR 2, 3-=RX v 7N 3 — VEDER HUS D E At SHERIERIT L B ST ASEIRM: il

el o S WIZ, BFOBHEOEWEIRD 2, 3-x
- (Q Et R s b T PR Ao S
RmR' sncl4 [o] . Et O = ’ A'

csn  (len) % i (ﬂ(xa- B TBS 157 & O#A Y 5HARMEIL O
%\—OR' CHzCl> R R #HLUCRIGZRRET LT (Table2), # D#E
3 78°C~rt.

B c

R Et

A RABRLE LT SnClh WL Z A, B
A trans-A DT & BB BN DRSO ST HASB IR ME I 3t
By R ORI gy q R YR G amamomBARGRE, Hb. KBS

1 cycohei H o - 76 1 cycohexsyl H 27 56 J%& TBS THRIM L7z Bid, KBS AR
2 Ph w39 %2 2 Ph N 42 83 N e .
U3 Gyciohexyi Bn - o4 3 cyciohexyi Ba s MDIFE L RIRDIBIENEEL L, B-E K
4 Ph 13 68 4 Ph 4 1180 . \ - .
5 Gyooneni Te8 8 s eikoneni tes a7 L RER YT R (B) &R, AN UAKTHR
S P s 7 - 6 Pn 08 HLEHAR. KRESEREOHA LR

FOBHBENEN L, e-t Faxi i by (OEX2@MB3HD I EhbhrsT,

3. FUSHEDEE

e 2,3-THR¥ TN a—- LD KEE

zres_| B |k \rxlrk HEOREHEN TBS EOBAEN
o O I SRV TBS & 0 VAR T %
@ % o | bms LR L= a R R,
3’3‘ I non-Chelation Sn Cl4 & J)( ),(r 1!111 Dt I‘ o 3?_ A 7.
L 2B H [ on, . L% VESBMERIL, Bk Fuky
C3-Cleavage T °f,s/.R:jﬂ RN voq o é‘b{\ 3~ ) 7
P PN R EERDEERBIE, —H,
“ ! Rz . » = = > >
i :'helarionRz KA ERIEDOH . RO
Scheme 1 INEOBEIT. FL—Tavh

Affe L /20, SnCl & RxHUD R2 MM L, a-E FrX U F b o242 b0LEXTND
(Schemel),

TOEIT, —OD LI TRFIVT A=A, A ABROREEEEBRTHZ LICKY .,
e bt RaX U hoBLW, B-E FuF 7 b r2EYVDITH I ENTERL, EbIT, RETHE
RTRX TN a—EEHBEREE LTHOENXRREFREI VA = VLSO EH~DIERIZD
WTHRRD,

Reference: 1) j[5AE, &HM #, bt %17, HA4k, 61, 133 (2003).
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Development of Efficient Synthesis Process for Cyan Dye-Forming Coupler of Photography
Yoshinari Momma*, Shigeru Honda, Yuichi Miura
Research & Development Division, KONICA MINOLTA CHEMICAL CO., LTD.
3-2 Nihonbashi, Odemma-cho, Chuo-ku, Tokyo 103-0011, Japan

2,5-Diacylamino phenols are useful for Cyan Dye-Forming Coupler of photography. We found the clean
and economical method in the synthetic process.

2, 5=—UFINTI) 7)) NEREERLTUOATI—LLTHERATHY, TOBRITHR
BV THEESEALINLT NS, 7=/ —NVKBEDORFUBNEGREDOBRILEE N v 7)Y
BOSL, HREZLETHRFLARVEBREREINDG, BEAOI Ty 7T7 23, AHPAESIOR
BNV T ) EBHRI VAL REIALT (3) DU T AT 5—%ATIBERD,

DYV REALTDYT AT T, FET DIV — b ETFRIZRT, 2—-73I/-5—=1}
B7x/)—NVEHBERBELT (1) OV LA F=ba~FEL, = baX28T LT (2) 73
EE LRI, BATA FERISSERKOYVAL KIS T T TT5— (3) #1585,

OH OCH

NH NH C=N NH NH C=N
\Tr, Reduct ion \]r/
O solvent o)
O;N Ry N Ry

(1)

(2)
OH
0 NH_ _NH C=N
. o)
+ R{/u\x solvent /ﬂ\HN/I:f:]/ \E/ \T::i]
Ry R
(3)

1

(1) 2B (2) ~ELHEE LT, TEARBHMICSITHE, BMARLEEREETHY . £k
DORFEPB LRIV = THIDHFREELZLNRD, LALLM, Z08ENa25204, Na2S
REDAAYRBAFZEIL DILERTENEAESNS, EARLREEZRATERV O, UT
DESLRBERHIHTH B,

O k&% (1) RV (2) B—BEREEICH L TED TERETHY . BILRSRTHRICITY &
BRI DT ENRETH D, i, RIENTER LARVWATHEERH B,
Q@ BMARCRIEOBE, ¥ 7/ BETHLRTINDAEBMENE < RIS EEORRAERIZH L,

LEREITIEGAIVA REALATDLT U AT T2 EVRGICAESZ Y — 2 icfilET 578, Hil-

REET e A MR Ui, ZORR BAKFLRSHEERATE 2 FRAMNE T aE 2L LE",
ORUVQ@OMEIX, TR fiRE L,



<ODAERE >

Bk ERISIEREO = hul, £FHOT I E BICEIERNTEB L TV &b RIGHA
SERETAZEERIHLE, (3) ¥THEETHE, AMEOBBENEAINI-OBEIZXNT %
%Mﬁ%&kﬁt?é BRKERET (2) &L, ERMEZRETHZ L (3) ~¥x,

&ﬁﬁ%ﬁ%ﬁ%%iTékh?7ut1%ﬁ%LL°

<®®%&%>

HoHwwhHitART L, YT/ ER-PBEINTT IVERERTTRERHMY (4) PEIE L,
o (4) X, BEBICETHEDLAEN I T T —DHERETIES1END TR, BEROBICH
B RESRILE T, KELRIEBETZHBEV) 2ROFEEL HEZ LT,

L 1
NH NH NE NH
NH2  2R,COX 0 \ﬂ/ NH” "R,
sdveﬁ o)
HoN ‘ I'D‘I R

Di-amine (4) by-product

RMTLIEPT, IR—= v FVAMER R LBITTOBIRMUENE -7, ENTHLLRHMY (4) 113%
LT E W) BEARRICH L, 1 0%mIEAR L TLE I, RUGRE, RICHEER, MERETIIR
ISHIEICRAY D721, EL AR ERIIKHBI T THEELEL L. BExBRMELEDDIEVIH
RGEHIIV AT,

FREDTEYEZ M Z DB TLIHF L bWV I RELEW 2RI LIEBR, A7 IVBEBHTRIFR
REEXLEXDZEERM L, ZOZTIHFERICERATHD (1) ISH L THRE&RPIMT D Z
LT, MBOLHY (4) Z2%UTICETHMRADZ ENARERICR T,

OH OH
NH. _NH C=N A2 NH_ _NH C=N
T v 3 22N A
0 solvent 0
ON Rj HoN Ry
(1) (2)
OH NH,
° o Imer{ C=N NJ§N
+ /J\ solvent /ﬂ\ 3 |
Ry X Ry” THN Ry BN N7 O NE,
(3) A5y

T DOERARICBISERER TS T (1) 56 (3) ~0O F—FZNVURHR, {LFBLED6 2%
It L 7 7% ~RREMIcR EL, SELIERESE T, km&:xbyvx%%ﬁbtoit\%¥%w
j(d’lﬂ f«ﬁ ﬁ“ﬁ%iﬁt l./ 7‘:-0

References

1) PASEMK. $7H2001-316348
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Development of Process for manufacturing Epinastine Hydrochlolide

Shin Ikeda®, Ryosuke Sasaki, Yoshinobu Suzuki, Yasuhiro Takahashi

Research & Development Division, KONICA MINOLTA CHEMICAL CO., LTD.
3-2 Nihonbashi-odenmacho, Chuo-ku, Tokyo, 103-0011, Japan

We developed the efficient synthesis process for manufacturing of Epinastine Hydrochlolide. This
process includes two one-pot reaction. One is the reduction and dechlorination of 2-amino-5-chl-
orobenzophenone 6 t(l) get 2-Benzylaniline 1, the other is the reduction and deprotection of

6-phthalimidomethyl-5H-dibenz[b, e]azepine 2 to lead to 6-aminomethyl-6, 11-dihydro-5H-dibenz[b, e]

azepine b.

BT EFTAF T LAX-HRBIBRA L LTRORTWS, (Fig. 1)

FOWEEE LT, Schemel ISR EIIC2—RUIAT=V 1 2EEEL Hy-HCl

THIRERTELNDT I/ AFNVES 2RIL. BRBICHEBEE T2 70t
ANWEIRLTNS, ¥

. ORI, FHO2—-RUPAT=) I OAENEETHEI L. & O O
EEMOT I ) AFVKS ERBEOHEMTHE Sy h 7850 4DBRET

RASAMA D LAY, TRAE FOMMALS, Raidk o TEicmLrm  Epinastine HOI

a2 ERE L0 THET 3, Fig. 1
Scheme 1 —>
i) CICH.COC! , 0
Hy 2 LN Pe/C, s, TEA
C ] - e
! iii) (D:?« : 3
0
7 .
0
_.% h i) BN Epinastine HC!
i1} Kol
b
3 LY



Bl LB 2-_UPAT=Y 1k, —EHERS E LTIREE L Ty, BEALRTWBERkE
. 2—73I/—-5—/uaRY 7z /)6 ERAnS AP LTERLIZ2 =TI /)R 7)) 2B
BEL%., 2BF Y LB TALOTHD, MARLVDBHRT ot X5 BR LEKER, 0.7 45D
FYZFAT I FET., KRIEOBEMFCTRISSEDI VU Ry MRIGERAE LT, ZOHFIER, ~ad
VEBLUOANR=AEOKFIEN R —-BFHRBNTHRETHH,

95%DINRT2 —RyIALT=Y 1 %% H H,N
B L ASTE B (Scheme)?, AR HE O O S s
Th D RENT B I L RIBIERTET Cl

b5, U

6 Scheme 2 1

BRLEDBICEMTHDT I/ AFNES OERBEIL, 7NV A I FE2DA I/ E%BR L%k, B
BB FIUUVEERALTWD, E FIPUVEIRBEDETH Y LEOERIFE L Wy, RRELL
T, 7HNA 2 FIK2 #BAMRGTICHFEE CENIEL Y HBAAR T ABELBHFTE S, ezt
B2 WZAKFAFTRT N DLERIGIEDE, A IR Z7ENA I FRETSINTZoE Fakxy
AFNVEREBREHE T RHONDII L LRI L, ZoGhE BTN EZKBLT MY U A TOBEY
DE, HRMDIT I/ ATFNVES Lok FaXx v AFAVREEBRT N VA8 AR L, RIGHKZEEN
ZHETARETHZ ETENRREIN, BHICHBOT I/ AFVES T H I ENRARETHEY, 7=
B L LT, IMB8SUTT I/ AFNAKES £85 T LT (Scheme3),

UED L2, 2 OV Ry MRIET O AEZMAB LI LT, FELRMBELEL LRWLESICHE
i A F  ET e R 2L LT,

Scheme 3 NaGO
YA | | HO 3
J— ‘ : +
Hi
: N O ; Ha
0 " ; H
O‘O ﬂe_*ff.. O O E.“.'.‘.’.Qﬁ. —— Epinastin HCI
1 5
2 ; 7 ; 5
Reference

1) Nyt YadAy— (BF V- 04-010415)

2) EXHEE (R T 7-70015)

3) Yates, P.; Schwartz,D.A. Can. J. Chem. 1983, 61, 509-518.
4) HhE{E, FEEESL (W02004002936)

5) k., FAEHESL (W003084932)
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Development of Novel Removal Method of Phenolic Hydroxyl Groups Using Pd/C-Mg-MeOH System
Akinori Mori,* Hironao Sajiki, Kosaku Hirota
Gifu Pharmaceutical University, 5-6-1 Mitahora-Higashi, Gifu, 502-8585

Abstract: Simple, convenient and hydrogen gas free removal method of phenolic hydroxyl groups via
triflates using Pd/C-Mg-MeOH system was developed. Trifluoromethanesulfonyloxy groups can be easily

eliminated from aromatic rings at room temperature.

7 x ) = AEKBIEERARRPE R EII LD LT EEL OEMEEMEOEHTETH D,
DI, TN O DOKEEIEEBRE LEFHEEOARIIEEFEEREOFEICB VW TEEA o X T
HhB, KEMPOHEOLND 7 =/ —NFEEEND, 72 ) —AMKBEORERESICBRET S Z &M
TENE, LEMFA T 7 ) —OERZECBODTERATH S, L, 7=/ — Akt
BUCLE T, TORBI—WCHETH D, €5 T7 =/ —/PKEEE & Fi- Ao B ki
DTEROV PP BB TIREETARL OV LERh o, —F. 7= ) —APhkBEES
BB DERVERBEANEFE L - ECRETEIFENV O BEINTBY F R/ —A D %
AYTLT D DL BREHRRBEME~E TR TRETIHER, U TL—| (TIO) ¥ by
L= M (Ts0)? DL I BRANK VBT AT A~EFYE L GREMICRET 2 FER ML TS,
LU, WENOFGIES BEBERERME, BEEXOMASIEEHRT L Vo MBS A LT
W3,

BERE DX, 7=/ —NEKEERE A XV ANK VBT 2T (k45 & . ELNH {#7ETF PdIC
RV AR TR TICAS KRN E ST A L2 RIBL., BRAKIETTOT = ) —
PEKBEIE DR RIEE LTHESL L7, 2

- O/OMS 10% PAIC (10 %), ELNH (12 equiy)_ _@/H
MeOH, H, (balloon)

SEARIED A K = X 2B % B E LTHEABRMEMZ TV BBRT, AREZEMLAL TH
AP/ —NHRYTAFRRAEVANK BT ATLE Mg B2 REEFCERT 52T,
BEUZr— MENIS, $7bb7 ) —AMKBEDOBRMSETT S L3 HcRIBLE,
3,4,5-trimethoxyphenyltrifluoromethanesulfonate # 2% & L T, i+ 3 &BOEER AR OB %
REAICTT o ORGSR IRECH LT 10 E %D 10% PA/C Al & LT 12 MO Mg &BEFML .
Ar FFHK T A Y 7 — VPRS2 LIZEERMICR b ) JA44 0 2 7 0 AR VEET 2T LN
T35 Z L AP LT,




] _©/0Tf 10% PAIC (10 wi%), Mg (12 equiv) _@H
MeOH, Ar, 24 h "

Entry  Substrate Yield(%) | Entry Substrate Yield (%)
OMe CHgPh
1 K:I 95 6 i:r 98
TH0 OMe TIO
OMe oTf
2 TfOQOMe 89 7 9
OMe

4 Tfo—©-NHCOMe 88 9 TfO—©—CH2002Me 80
CHoPh

5 @[ 93 10 MsO—@-CHzcone 0
oTf

W, ARISEHEEHOWTH2 DET~OBHERFT Lz, TORKR, EFI5HEELEVETR
BMHENTABSERLAETIEEBNTH HERLE MY 7 b— MERIEDHETT L 7= (entries 1-9),
LU AF L ANKREET AT N E B L UTBE RS2 < EIT Ligh o 7= (entry 10),

OMe OMe
10% Pd/C (10 wt%), Mg (1.2 equiv)
TfO OMe > X OMe
Methanol, Ar, 24 h
OMe OMe
Entry Methanol X
1 CH3OH H
2 CD3OH H
3 CH,0D D
4 CD;0D D

A BHIAREOKEREWIREICT L, BAY /—VEHOTRM L, ZO/RER. KEEIAS
J—=NDAFNLETIIRLAKBREOKE, TROLEBET o FUBREAIN TSI EZHELMNT
Lo ABUSIZ. BT EMg L 285FDAF ) —NAhb 1 HFOKENREEL, INBEEOERE
TR R ZAF 2 A Z VANV K VBT AT ALCER IR THWE EEx LD, LML, #Fli
FUCHRIIARATH 5, ERAICEDTN 12 UHOMg 2FHLTVWHDATHY . BETHK
ENREFENCDRBL BECBEE SN TRV BO TREANOBWRETH D, AL R) 7
L— hOMKSRER D = & i BIRANCEENS EITT 5, B &KET o7 =/ —Atk
KEBEEOBREEL LTHERATH S,

[ciik]

1) Hussey, B. J.; Johnstone, R. A. W.; Entwistle, I. D. Tetrrahedron 1982, 38, 3775. 2) Vowinkel, E.; Baese,
H. J. Chem. Ber. 1974, 107, 1213. 3) Cassi, S.; Ciattini, P. G; Morera, E. Ortar, G. Tetrahedron Lett. 1986, 27,
5541. 4) Wang, F.; Chiba, K.; Tada, M. J. Chem. Soc. Perkin Trans. 1 1992, 1897. 5) %5 29 & & &AM
R RS LABRERE p40(2003).
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Asymmetric Alkylation of N-Toluenesulfonylimines with Dialkylzinc Reagents Catalyzed by
Copper-Chiral Amidophosphine
Takahiro Soeta*, Kazushige Nagai, Hidetaka Fujihara, and Kiyoshi Tomioka
Graduate School of Pharmaceutical Sciences, Kyoto University,
Yoshida, Sakyo-ku, Kyoto 606-8501, Japan

Abstract: Asymmetric reaction of dialkylzinc reagent with N-toluenesulfonylimine 1 of
benzaldehyde under a catalysis of an amidophosphine 4 and copper in toluene provided a solution,
which gave the alkylated amide 3 in high yield and enantioselectivity up to 96%. A survey of
copper sources and solvents revealed that copper(IT) ditriflate and copper(l) triflate-benzene
complex as good copper sources and toluene as a choice of solvent. N-Toluenesulfonylimines 1 of
arylaldehydes, furfural, and alkanals were successfully ethylated with diethylzinc to give the

corresponding N-toluenesulfonylamides 3 in satisfactorily high yields and high enantioselectivities.

REGEEIRFE R R — KRB OTRSISEEETH D . RO SO E MO T & M5
HRW TEELHAREEDV LD L >TWVWS, Fiff. YR Cid, 8Ee 7 I FERX
T4 iR EMIEE 95 L TRENAIED N-RIVERZIVA I UADARINBIIN
HY B L EBIIAHFEIN, BE B, 94% ce IS THIET B N-ZILKRYT I RHE
ENBTLZWMELTVS, LA LELS DB, (HIMEDOFREWNEL ROV ERT
EE < ETBAWBER T IVFIVEE TFIVEDR LV - 18BN H - 1. 72 TOEE A
FFFIVT IFRRAT 4 V) HY ROMARMES, Thbbeno) PV bichE g
BEBEALLT I FRRT 4 YEARLURIBICH WL T A, SF IVEROMINKES
AEPINTHEST UAREILRIE 96% ee ICM LT BT LEBVH L, - YoYU
L& BT EEU triisopropylbenzyl HEBA LT I KRR T4 VERAVB L, JRAF
IVEESRDMNINKIZIFTERMNCHETT U, 87% ee IS TIHMBAENE SN, T 5l ALY T
VMDA EBNTE 02%INE, 78% ce & BEICEOARFUL THIMEHE S F1E
AFTHEZE 7 V3 )V ELDHLIRASER X 17z (Scheme 1),



5.0-7.5mol % Cu(OTf),
6.5-19.5mol % 4 R

PhoN-1s +R%zn \'/N‘Ts
toluene, 0 °C R2
1a 2 3

Ry=Me, 98%, 87% ee
R,=Et, 97%, 96% ee
R,=i-Pr, 92%, 78% ee

R R R
()-=I)
R R

N

L, PPh,

t-Bu” "0

4a, R=Me
4b, R=i-Pr

Scheme 1
$AE L U T Cu(OTS),, 72 FRRT 1 4a ZfV . B4 D N-toluenesulfonylimines ™\
DT LF VIO M IS DOV THRE U7z (Scheme 2), BUKZENT &I, =/ —LL
RFVEMIHA T 1d. le KBV TEZFIVIIMET L. WSS B{FHhAZFILH,
EBEIRICEA T LN TE

5.0 mol % Cu(OTf),
6.5 mol % 4a R!

RUZN.._ +EtZn Nots
Ts toluene, 0 °C 1:
1a-d 2E 3
entry R1 time/h  3lyield(%) 3/ee(%)
1 1a Ph 5 97 96
2 1b  4-MeOCgH, 12 78 86
3 1c 2-furyl 1 86 91
4 1d C—CGH“ 1 84 96
5 1e Ph(CHy), 3 69 93
Scheme 2

AB I TR 5 N7z N-toluenesulfonamide 0 ALK = )VEHE THF/HMPA ‘BiC T Smi, &N
BOBHR TR ER B EWMANERZIVETE, SEIZMHED T LA 4% ICBICTHEN
W7 I REBTEMNTE (Scheme 3),

H Smi
"yt e
Et THF/ HMPA, reflux, 5 h Et
89% ee 84%, 89% ee
Scheme 3

Reference

1) Fujihara, H.; Nagai, K.; Tomioka, K. J. Am. Chem. Soc. 2000, 122, 12055-12056.

2) Nagai, K.; Fujihara, H.; Kuriyama, M.; Yamada, K.; Tomioka, K. Chem. Lett. 2002, 8-9.

3) Soeta, T.; Nagai, K.;Fujihara, H.; Kuriyama, M.; Tomioka, K. J. Org. Chem.2003, 68, 9723-9727
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New alkoxymethyl etherfication of secondary alcohols under mild acidic conditions
Yosuke Watanabe and Tetsuya Ikemoto
Central Research Laboratories, Sumika Fine Chemicals Co., Ltd.

3-1-21, Utajima Nishiyodogawa-ku, Osaka 555-0021, Japan

Various kinds of hydroxyl protecting groups are known. Of such groups, alkoxymethoxy
group is one of the most widely used protecting groups. We report here a new type of
formation of alkoxymethyl ether for secondary alcohols. We have found that
2-(chloromethyl)-3,5-dioxahex-1-ene (Okahara’s reagent), which is well known as a reagent for
acetonylation, is also an efficient reagent for alkoxymethyl etherification especially of

secondary alcohols.

ThaxsAFiL (ROM) =—F/E, E FeXx v BoRERE LTRLIEERESATY
LRERED—DTHD, ROMT—FILDFEL LTiE, FIL250% 47, Thbh, 7Lz
RVAFANGA FEAATOHELBBT TOYTAIX L A X AL BERKIEEFHATS
FERHBNA TS, LOLRRS, fifE. TLax T AFANT A4 FOEENRNED, L
EORBEELERUISE, LT ULHELVFETERY, £, %53, SRICTRLER TS
BHDIGEARB - BEENPBZ VR T WRTIHFEATEARVEOREL H 5,

ZIWCHET D IR, ROMILOH LOFIETHD, (LAWLIX. T F=AkRlE LTS
DTV LR TFFRIE) EMEn2{as") THHEMB, Zokdwni, — i 2®B7 L a—iL
KRHLTEY V=ghp— Mz ANRFT—F (PPTS) OXHRBELHETTYL, M5t
ROMxT—7 L%, #ilR, GHETEZXDZEE2RMLE, AikiX, —O2 1B T La—Lic
LT, RROBHRBREME S XD B0, —BIR /T A a— M LTiE, @
WOBRRBOAR T, *ETHROMZ—FAFINE, #MERS 525,

oM Acidic condition OCH,0Me

R,)\Rz 0" OMe = Rl/k R, Y

1 0O




OH path A

R1_< +Qa @m
H

Ry
R 00" Ry '—< l Cl
ath 0
N\
O_
path B
Ry
path B )—0\_ TE—ILTBREE
Ry o,
a)
Entry Alcchol Catalyst Reaction time Yield (%)
1a OH p=TsOH (0.1mol%) 14hr 94%
AN
1b O)\ PPTS (10mol%) 60hr ag%
2a OH p-TsOH (0.1mol%) 2hr 94%
Ch A _COOEt
2b PPTS (10mol%) 32hr 95%
3a QH p-TsOH (0.1mol%) 2hr - 84%
< COOMe
3b PPTS (10mol%) 40hr 86%
4a OH p-TsOH (0.1mol%) dhr 84Y%
4b PPTS (10moi%) 54hr 85%
b)
5a @/\/OH p-TsOH (0.1mol%) 2hr 51%
b)
5b PPTS (10mol%) 24hr 44%

a) Isolated yield b) Column chromatography was necessary to obtain pure MOM ether.

1R 7 V2 — Tk, — 85, BRI £ Bl H O =z —F A~O RIS LT L (Path A) |
FOBT Y —NRHR ENEITT D70, PRERELRRBEYWEEZXSBAIH D, 2H-T L=
—ATIR, LEBEEDID, path AIELALBILT. T B —NIRB~DT HZ v I BB Y,
yan7e b rOREEEES T ETEATAIXVAFANT—TABFELNDZbDLEEZXTWVS
(Path B),

ARG, BEHEOBNTAAX T AFANT A FERWT, BRRBRGETET T 0 b,
Fut A{EZEMCH RS AROMILOF LW FEL LTHIFTE %,
References
1 (a) X.-P. Gu, L. Ikeda, M. Okahara, Bull. Chem. Soc. Jpn, 60, 397 (1987)

(b) X.-P. Gu, N. Nishida, I. Ikeda, M. Okahara, J. Org. Chem., 52, 3192 (1987)
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Study on Process Optimization Using the Simulation Technique in Reaction Kinetics Analysis
Takuya Owari*, Hayao Nakanishi, Yoshiyuki Takeuchi, Kenji Izumi, Tomohiro Unno
Bulk Chemicals Process R&D Department Manufacturing Technology R&D Laboratories, Shionogi & Co., Ltd.
1-3, Kuise Trajima 2-chome, Amagasaki, Hyogo 660-0813, Japan

Abstract:  Friedel Crafis reaction was employed for a manufacturing process of the intermediate for a drug candidate.
We estimated a frequency factor and an activation encrgy of the each clementary reaction of the Friedel Crafts reaction
with the experimental data. The HPLC conversion of the reaction was simulated in some conditions based on the
paramcters in order to optimizc the reaction conditions. We have achicved the cconomical and the cfficient process by
the simulation technique.

FRILEMDERPRAETHILEM) DI ELYEZDOBEETo-. LAV DERKIL. Ba DS
IW—MIRYZRTELD . FHOAFE-EE. ATVTRSEEBLE-BR. KEBEELEZIU—FILYSTY
REIZE>TEEM(D /DA EETREHEZLLGRIRL. RETOERADRBIEE T o7 (Schemel) ., &
DFR. ZRGEDRIGEERFETICEIZEY . BADRGERIZETBILA8%(3) DELEESI2L—Sa00 .
TOHRELELILEMQ) DFREFLEEDEOTAIS>REZHOBBILEEREL -,

REN 2eq)
eq. 7
= I

/ CHs 2) S I [\ CH,
o ZnCl, (1.05eq)inH0 | R ©

(1) © (60% by HPLC) 3) o)

h
(Schemel)

YRalb—aviInwAZHit :

Schemel IZBEL=DU—FTLISTYRGERRIGIZHEEL (Scheme2) . FhENDORGEEREEH LT, £
BRTRLNRGRE 75°C, 85°C, 100°CITHIT3EE4(1),(2),(3) DRAE (Tablel) ADF—2 T4 9T 45
HoERREDFERFEFHILIRNF—ERD. BEHOREEEEH (01-k6) EHEL:, COREE
ERHZAVTHEBILLPRGBELEEEITIV—FIAISTYRBOLIaL—a % 7o (Table2),
F22aL—Lav TR EEWQ), Q) OHAHR. HCINMRE . RGEELTE/ SA—HELTIUTurE 3
CEMTE . TS YRELTRHEBEORGHEIZEITBEEM (D), Q) DRELL,LSW3) DIRLEE/DC
eniTES,

RETat2OBBIELEENEL. RETHILEEM(D,(2) DBLLICHTZLEM(3) DELE. REES
FULEDRFIIaL—avlt-, BADEBHTOIaL—SaE R, BRI THIILEM(3) HEE
TTERERRIZHRT D0, 15~100°CORMBIZHLTIHILE W), (2) DELLEA 2.0 mol eq. A T DE&EH
THRILROBKMEITHEZ 60%TH o1, Figurel IZRGBE 95°CTOILAW (2 DELLIZHTZEEH(S)
DELERLEFEBOBFEERL . BLLOBMICIYELEZ ERTIHM. LAWQ) OEEENBNELID
[ZIEEW (2) DEILLEA 0.9~ 1.0 mol eq.f4iE TH 7=, Figure2 [ZIZIE S (2) DELLEE BT (TY—FIL
I57IRBISHETBHUBRLYDILEY () DEMR) OBEFEERLIZ, BLEA 1.3~1.5 mol eq.fHiETE
EMRIZBKITEY. 1.0 mol eq.& 2.0 mol eq. CIEEMLE M T=, Ll DR IS, EEDRIZOVTIIRXIEE




HOTESHN, LA Q) ORYBLABR/NELY . RTOREGHEMBLIVEEDRERBTEIRIIRTREE
HEBIRLT=,

(AT&HE) RGRE: 85°C, R :6Hr, €& (2)EILLL :2mol eq.

(HREH) RIGRE: 95°C, R :6Hr, {£&¥(2)FILLL: 1mol eq.

ZnCl; + FO\;Cl

PFBC (2) Uunkown X unkown Z1
[}
k02 ll k01 kd I k5 |
HCl  F k31 F . o HCI
znch, Con —= Vo @f O\@\b{ " zncl
PFBA K32  prpc.zn ZnCl ACF (1) K2 BACF (3) z
k33 K34 F . HCI
4 BA8F o ZnCh
F. F  HCl -
Clo LI - ZnCly k6 l
PFBE
unkown Z2
(Scheme2)
Tablel
Ea%0) (eq) 1 1 1
E&B2) (eq) 2 2 2
) [ _temp (°C) 75 85 100
Reaction time (h) 16 9 4
HPLC conversicn (%) | BRIE 58 60 60
Table2
L&) (eq) 1 1 1 1
{LEYQ) (eq) 1 1.3 1.5 1.7
. temp (°C) 85 85 85 85
Reaction time (h) 8 12 11 10
Conversion (%) | ¥3ab—¥ay{ 50 55 57 59
L3 101.5 103.6 103.7 102.7
{EEBROEHAR 81.1 85.3 88.8 92.9
F)RGEBE 85°C. {LAMW(2) 2.0mol eq.DEF T ILEHI) DRHEBEIVEEDE
(DU—TNHS7VRBICE T HHERERNYDIEEM () DERMR)%F 100 £LT=,
LEMB)OR¥EDSL. BIRPRIIMO THAENSEBALTHEL .
ol e .
RGRE 95C .
105 e 80
i 100 }55% a
B 03 8
) g i
| 9
: 40 ~
80 o 35
7505 1 15 2 ® [ os ! '8 l z
LA mo! o ; S eEtDmd e
(Figurel) (Figure2)

(Reference) AHEAFZ=, RHFIEE, AR, L{PIEM, Z#Ek, PCT No. WO 00/ 75122
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Synthesis of 2-Acetyl-5-benzylfuran by Friedel -Crafts Reaction Using Aqueous Lewis Acid
Yoshihide Sugata,* Masaaki Uenaka, Sumio Shimizu, Kenji Izumi,
Mikio Kabaki
Bulk Chemicals Process R & D Department, Manufacturing Technology R & D Laboratories,
SHIONOGI & CO., LTD., 1-3, Kuise Terajima 2-chome, Amagasaki, Hyogo 660-813

Abstract:  2-Acetyl-5-benzylfuran (2) is a key intermediate for the synthesis of some drug candidates on
our laboratories. It has been previously synthesized in four-steps from 2-furoic acid (1). One-step synthesis
of 2 was achieved by Friedel-Crafts reaction using aqueous zinc chloride as Lewis acid from 2-acetylfuran
(7). We developed an efficient and practical synthesis of 2, which has been carried out on several hundred-

kilogram scales for preparation of the drug candidates for clinical evaluation.

75 VRRHT ZMARGEHEAMOREZNET 2 LT, hlitk 27 EFIL-5RUINTS Y
@7 KRICHIET 2B E Uz, AIEEBEBOARAHEICBEVTIE. 2275 v LR VEQ)ZH!
HEHE LT AVITIVTE R@EAy TV FER, Rchie FaF v RISH#T- 2. Al
REVNVHEERIE LT, AFUTRVILTOI RERGREET. BWE 2 #5R LTV,
A EIETRENZ <. OO HE LY n-BuLi *® Grignard ¥S 0SB HV BRGNS D .
KEIE L 7zb— FTlidah o 1z,

Synthetic Route in Medicinal Chemistry

«Ha
F'O‘C T™SCI B X HC]
Nal F EtaN Me MeMgBr F:
coon —» ‘T’\wo Q oo ———> &J 0 &E__ ¢ X i,
LDA CH3CN DCcC 5 M€ THF O
1 HMPA 4 cryst. 5  cryst HOBt 6 oi 2

THE 94% from §
84%

ECT 2T RFNTSVDBETY—FTIISTIRIBICED ., 2T HFI-5-_RVINTS Y
DNEBRT B LRI Uiz, RISRHEDR 7 V== TR, Lewis acid ZHE{LH. 1AL
A F L 2 E 3B BRI BV TINR 67% THINWE 2 2185 T L Ak, ?"‘&ibc‘_fu‘i
(EXF LY ZRVIHRA, 2 DBMNEREAROKER L UTREKRHT L DT 32 e h9h D,



R %, FEgPICmIBBIF VBT 3 ickD, 2ZEMETHS C LKz, L
MLENS, TOHERE(EAFL AWV A TREMCHENS D, —F. BBERORMGDE
BRKEOaY hu—)VHAREETH D, BBV TAKRILICEY A ETIREh > Tz,

Synthesis of 2-Acetyl-5-benzylfuran (2) by Friedel-Crafts Reaction

Oy
@\lfCHa 8_(2mol eq) @ @ Hy  + FCHS

0 ZnCly (0] (0]
CHCI
7 ALY 2 9
66.5% 0.17%

Lewis acid temperature] 2 Lewis acid temperature 2

entry 15 eq solvent C % entry 1.5 eq solvent —%E; %
1 TiCl, dichloromethane 25 8 7 ZnCl, chloroform 50 32
2 AlCl, " " 0 8 " chiorobenzene " 24
3 BF; " " 0 9 " ethyl acetate " 22
4 SnCly " " 34 10 " triflucromsthyibenzone| 4 30
5 MgCl, " " 0 1 " acetone " 4
6 ZnCl, " 40 60 12 " 25 61

TS ORI ERIIT 570, BRZKCRZIRICHEGEZERM LI TA, LEdoRELE
KDQaAYN—Ta VT 2EBAITENTE, BIEMp- 7NV A Y IV IT—T LA D)D—ERE T
BRUESYROMRYSIRY TR FERIET BT EICEDIEALRZ 11 LR 10 ZERL T &N
T&, KEBILTTREABLEEDPRETE /2, TOFRBERIC X > T4 KEMHS 1 KN TRO K
EAEEN, 123y F Y4720 # 500Kg D 2- TV FIV-5-XV U NT 5 QEMET BT ENTET,
RERTIEZDFMICOVTIEND,

Synthetic Route for Pilot Production

F_O_\:l
Bys ot O+ I B+ (7)o

ZnCl,

7 2 10 1

66.5% 7% 30%

Reference  FiPERA, BIFIEE, MEARE, ZBER MWEF=, PCT No. WO 00/175122
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Control of Crystal Habit of Cefmatilen Hydrochloride Hydrate with a Habit Modifier
Tatsuya Kobayashi,* Yoshiyuki Masui, Yoji Kitaura, Yoshihisa Goto, Satoru Ando,
Akira Okuyama, and Hisanori Takahashi
Bulk Chemicals Process R & D Department, Manufacturing Technology R & D Laboratories,
Shionogi & Co., Ltd., 1-3, Kuise Terajima 2-chome, Amagasaki, Hyogo 660-0813, Japan

Abstract: Cefmatilen is a new orally active cephalosporin antibiotic. In this meeting we present
a process by controlling crystal habit and size of cefmatilen hydrochloride hydrate (1) with a habit
modifier. Impurity 2, one of related substances, which has diphenylmethyl group at N(3)-position
of triazolyl group of cefmatilen, acted as a habit modifier. Since the formation of impurity 2 can be
controlled by temperatures during adding AICl, in the deprotection step, crystal habit and size of 1
can be controlled by the temperatures of addition of AICl,, Besides hydroxyalkylcelluloses or

polyvinyl derivatives modified crystal habit and size of 1.

(RIS NIIT T 2 RO EREEE ESMZIE. R, WiiRE) 3. IARHED A 4 TR A
BN T =R LI AEELN FTHB, TNOHEBIETSC LR, TR {LEofELT—
XD DOTHBH, AFEXRTE, HEFREH AR TREBENT=TEE 7 7 0 X8 V&R
FHUERIOEREE 7 < F L 2k 1P OBEHANC X 2 Skl D0 Tl $5 2,

MBI/ S oy PGSO, @i B (R 1) OTH-7- 1| OIS A (91)

ERABENEREI N, BSROFEEE

7‘1 h\EK SHMEICHE U 7o dhiiE B 2 fH IS

' BICDIIFEHZIEH L fz, Kk Lo
%W@?ﬁ%fu? AV ERERORIE T
a2 LERE L7z & T A, (DfsiEEo A4S
ﬁ%@—of%%m T2 rE2 Fny

MEEFEHOMENAREZ T L L, OkS
M2 DFHFERADEOT Y MO A
MHRTZERRH LT, (LE2 %5
N G RERL. BRRICHEINT 5RBT, Lk
L S 0B80OLERTIRART—LTHET

(B) ¥, 2AMREICH BT LR L, b
& 2 IR HP A 3 D AICLLIC & BBUFHR SO, ToV—ILTrS v TENBZARERY L R




Y AFAVAHEIOR) TV —IVERC Ty TENBBIRICTERT Beq. 1), 213 AlCL,/
7 = —IVEARRE 3 ORBINICTE T 9 HBUCAR T B78, 2DEMBEIE MW THBEITE . Th
K& D BRRTO2DEFERERIEL . HEY 1 O L KEZHET 5 &M TE7(Table 1),

,OCPh . .
N w1 ACH NOHH H
_(/NE‘)‘\"(N);(S J[N_N anisole-CH,Cly {Nﬁ“ S IN_ . 1)
BocHN . HN—¢ ] /E NG
S o] g N\‘)\S/\s N 2) HClag S OO N~ s g N
CO,CHPh; CO,H HCLH,0
3 1
.OH
Nh
N N S N
+ HN— | J;‘/ JI N
COoH CHPhy
impurity 2

ATET BIESFIOMIC . ARDBRFNE A7) —=2 T LT, FOMER. WHIRRINY® BRI
THHAR ROF 7 FLENO—ZARRI ISR EN 1 ORI HET3 e 2RB L
(Table 2),

Table 1. Effect of Content of Impurity 2 on Crystallization of Table 2. Habit Modifier Screening*

Compound 1*
Entry additive (wt %)? crystal habit of compound 1
resulted crystals of 1
% content” of 1 none fine needle-shaped
impurity 2 in specific % 2 hydroxypropylcellulose fine necdle-shaped
the crystallizing  surface area  contentof crystal (HPC-M,<0.01)
entry gystem (SSA),"m¥g  impurity 2  habit” 3 hydroxypropylcellulose aggregation of needle-shaped
(HPC-M,70.1)
1 0.06 1.61 0.03 A 4 hydroxypropylcellulose aggregation of blade-shaped
2 0.20 0.66 0.11 B (HPC-M,<0.2)
3 0.26 0.48 0.13 B 5 hydroxypropylcellulose aggregation of blade-shaped
4 0.50 0.33 0.35 B (HPC-L,c0.2)
5 1.24 0.14 1.00 B 6 poly(vinylpyrrolidone)  aggregation of needle-shaped
(0.03)
* Crystallization conditions are described in the reference.* 7 poly(vinylpyrrolidone)  adhesive solid
59 area measured on HPLC analysis. 0.2)
< Measured on Sub-Sieve Sizer. 8  poly(vinyl alcohol) (0.2) no crystallization occurred
7(A) Fine needle-shaped crystals: (B) aggregation of blade- 9  methylcellulose (0.03) aggregation of needle-shaped
shaped crystals (see Figure 1) 10  methylcellulose (0.1} o crystallization occurred

n ethylcellulose (0.05) aggregation of needle-shaped
 Crystallization conditions are described in the reference.?
# Additives were diddolved in an amorphous suspension.

< HPC is classified by the viscosity of its 2% aqueous solution.
Viscosity at 20 "C (CPS): HPC-L, 6-10; HPC-M, 150-400.

LUE. HE9H 1 & & R R B A E IO THIET 2 T LICKRIL Tz, ARKRTIEZOFMICDON
References
(1) (@) Kume, M.; Kubota, T.; Kimura, Y.; Nakashimizu, H.; Motokawa, K.: Nakano, M. J. Antibiotics 1998, 46, 177-192. (b) Kume,

M.: Kubota, T Kimura, Y.; Nakashimizu, H.; Motokawa, K. J. Antibiotics 1993, 46, 316-330. (c) Kume, M.; Kubota, T.: Kimura, Y.;
Nakashimizu, H.; Motokawa, K. Chem. Pharm. Bull. 1998, 41, 758-762. (2) Masui, Y. Kitaura, Y.: Kobayashi, T.; Goto, Y.; Ando, S.;
Okuyama, A.; Takahashi, H. Org. Process Res. Dev. 2003, 7, 334-338.
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Rhodium Catalyzed Disulfide Exchange Reaction in Water
Atsushi Suwa*, Mieko Arisawa and Masahiko Yamaguchi
Department of Organic Chemistry, Graduate School of Pharmaceutical Sciences,

Tohoku University
Aoba, Sendai 980-8578, Japan

Abstract: RhH(PPh;), catalyzes disulfide exchange reaction, which proceeds rapidly at ambient temperature under
neutral conditions. The catalyst turned out to be active in water, and the disulfide bond of glutathione, a peptide
disulfide, can be reacted for thc exchange.

VANT 4 FRENE. ¥RV EOZRIBERRICHEERZEEZRZL TS, #-T, PALT 4 K
AW AR T AR, EHFREHEORBICBO TR0 5, 68T, MoK, Eria
MR TIT I LM RTH o722, LIELIEBLWERERBRETH 70, BIIES AL T 4 Fit
BT CRIGHBNE W) IR H 72, BICUMEETIE, o0 AMEERER S ALY 4 ML DR
BEOSEECHICRIT 2L, " ZOFEERAWS L, EES AL T £ RO T PEE
BT THEPMITI ZEMNTES,

RhH(PPh3)s (3 mol%). (p-tol)sP (12 mol%) J34:T* CF;SO:H (6 mol%) TETEF, B RQ-NU Y ANAF LT L)
VANTAR 1 ESTFATZAVTAR 2 (4 eq) T EPBWT 15 HREERSEDLE, ROV ANAF L F
T FNIANT AR 3 BIRE 86% TEHNIZ (Table 1, entry 1), BT AEA KRR T 40 BLURAKREED
VTG LFTHD, DT HEAVTERIEDIEIIR AV T ARE 2 OBKIEETTo72 (entry 2-4), %
FFPANT4NE 2 ORIGIE dppe HHVBELWFERE 53| IEIIES AL T AR LD ERHNZHEFF LI (entry
5,6)0 ZOSULTH, FALFORBEZITHIEN DD >TND, $-THRIETHY ., —HFDOP AN TR ERVDHT
ETARYOW RN LT3, ABHIHEHREVWEREZHF>TOADT, ZOFEERAMICC AL 7 AR EHRMN
FREERHRINT B EL Mo TD,

Table 1. Rhodium-catalyzed Exchange Reaction of Symmetrical Disulfides

RhH(PPh3z)4 3 mol%
(p-tol)3P 12 mol%
CF3S0O3H 6 mol%
(RS)2 + (n-C4HgS), RSSn-C4Hg
24eq. Acetone, refl., 15 min
entry R Yield%?
1 BzO(CHy)z 1 86
2 n-CgHq7 77
3 PhCHa 81
4 -BuMe3SiO(CHy)g 84
5°  Ph 19
6° 90

@ Yield based on the RS group. ® The reaction was conducted at
room temperature for 5 min in the presence of RhH(PPhg)4 (0.75
mol%) and (p-tol)3P (3 mo%).° The reaction was conducted-at
room temperature for 5 min in the presence of RhH(PPhg), (0.75
moi%}) and 1,2-bis(diphenylphosphino)ethane (dppe) (1.5 mo%).



TORIFHE LRI F ROANT 4 FHEEICLERATE S (Scheme 1),

Scheme 1

RhH(PPha)s 3 mol%
\Heoe  CrystaH 6 math jrsoe
roeoe I\S v Acetone, refl., 15 r;;n MO0 ;\SSn CaHo
H3COOC) tee H3COOC)
4 574%

RIC, PANT 4 REBRIER 4 o R0 BRRSF PRV T 4 FOEMFRICHIRT 3 HMT, KPP TOK
FAC W TREF L 7=, RhH(PPhs)s (6 mol%) fEfET, PANT 4 K 6 & T(4cq) AW 40°C T 6 BERIE
HEEn L, MBI ANLT 4 K 8 BINE 42% THONTZ (Table 2), Z D#ENKFTH AR 2RY
ZiNbhot, i, thOFEOo YA () EELFRKOFBEMEZRLE, RBIOHE, o vy Lk
DOEFEIMILAETH B, FAT7 4 B LV CFSOH OFEMEHRIZED bRleh oz,

Table 2. Effect of Rhodium Complex

Rh Complex (6 mol%)
[HOOC(CH2)2Sl;  + [HO(CH2)3Sk HOOC(CH3),SS(CH,)30H
H20,40°C,6 h
6 74 eq. 8
. a .

Rh Complex Y'elsd (%) Rh Complex Y19|8d (%)°
None N.D. [Rh(cod),]"BF 4~ 48
RhH(PPh3)s 42 [Rh{cod)(NH3),]*PFg~ 48
RhH(PPh3)4 37° Rh-C N.D.
[RhCl(nbd)]2 50 [Rh(OAC)2)2 N.D.
Rh(acac)(CzHs)2 43 Rh(acac)s N.D.

2 N.D.: Not detection. °The Reaction was conducted in the presence of (p-MeCCgH,)3P (24 mol%) and
CF3S03H (18 mol%).

ERISIHEB L CRWIAZFF 2 9 ICHLHEDTHY . KBS AL T 4 FILAY 10 E7-E 11 & BUE
LT, ZAZFA4 558K 12 £7-11 13 #45 x 7= (Scheme 2),

Scheme 2
RhH(PPhg)4 (6 mol%) :
H2N H 34 HzN H
CF3SO3H (18 mol%)
OOCJ\/\O'(NrS +  (RSh HOOC/.\/\IOfNrSSR
Hy0, 40 °C, 12
HNSO 4eq. 2 C.12h HNSO
Hooc’| 2 HOOC)
9 10 R = (CHp)30H 12 R = (CHyp)30H 50%
11 R = (CHp)gNH2-HCI 13 R = (CHp)gNHo-HCI  55%

o Uy AERERWD AN T 4 PR, F%ﬁﬁ¢®&f&<*b?bmm&§ﬁr TITHZ &
NTED, 5%, ¥V EOEBHSEICRBALEZVWEELZTWS

1) Arisawa, M.; Yamaguchi, M. J. Am. Chem. Soc., 2003, 125, 6624,
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Micromixing Greatly Enhances Selectivities of Chemical Reactions
Aiichiro Nagaki*, Yamato Tsutsui, Seiji Suga, Jun-ichi Yoshida
Department of Synthetic Chemistry & Biological Chemistry, Graduate School of Engineering
Kyoto University, Kyoto 615-8510, Japan

With the advancement of microfabrication technology, development of new synthetic methodologies based
upon the inherent features that cxist at the micrometer scale is strongly needed. It is generally expected that
extremcly fast and exothermic reactions can be conducted in highly controlled manner in micro-structured
reactors by virtuc of the advantages of efficient mixing and heat transfer. We report hercin examples of reactions

in which micromixing greatly enhances the selectivity of the product.

RN AE TR, A LA E IR T CEMBLT D2 & TRUEMICRE S B REDF A4
 CBEFZ RIS LU TREREAIEZER SR LI L O RBE-IRFEHOTIREITH) & 0D [HT
A S =ik DBEREETF>TE 7 (Scheme 1),

| -2e, -M* | Nu
—C-M ——— | —c+
| &R i
irreversible
M=HorSi "cation pool” Nu : gEFRREM
Scheme 1. hF4 > T—ILZER LV -RE-REBEESHRK

AR, SO NTINA I=Y LA F DT =I5 L THERIES YO~ DTN RTNLF
XA YT I E—ERNOTRIGEES Z & TORINEIZ Friedel-Crafls & / 7 A% ALKIE P8 L O
[4+2FFNERALE S V03I T35 — L 2 B L -0 T I

|
—(l:-Nu

(1) B&IRM7e Friedel-Crafts £ ) 7 A¥ L (7 I ) AF L) LKIS
AFALT=NEERNT EED o fIR# FIZT A BBBEEHTHHIARA— R 1 £-78°C TE
BREBILTDETNTUANAI=T AL T DT =L A BRESE, ZHICEOBIEEO S B
T THD LI APXFURUEY BERGERT, 7 I/ AFALESE RBT, BED Sy FRI0
BOGERZE RO TRIE S HEIIE, WTFRORSFEEZHNTYH, T/ Bk SERBKORS
DI D 1 DTHONI, TAICHLT, 24273 Y724 — (IMM #R0O~-1 7 n I34—) %
MWTRISETT T2 & 2 A T 6D NUOIRTH LI, SHROERE DTN A%ICTZ 5 - ERT
T2 THIBA L BABIEMDOEFEIC LI ORETCRAINEZLIZEBLDEEZ LR (Tablel),



Table 1.Friedel-Crafts 7 L ¥ )L {L R I

Bu"r;l/\SiMeg, -2e
COMe 2.5 Fimol! OMe OMe
1 N,Bu
1
. COOMe
$ mL/min
N MeO OMe , MeO OMe
.Bu Bu
ome CHCl y y
-78°C CoMe COMe
mono-tk di-f&
BE&AHE mono-{&  di-{k

NyF @4:9 M3 33 33
°«:@ EMAd 37 32
° & Q EEBCMAS 34 30

RAYQYTFH 3~ 92 4

(2) [@dR2)tMBHEEISIC BT D~ A V1 I X2V T OHE

HFAL AREET N o ERKIG LARINR{IEE S E 525, ZOBE. 7Arr & LTARAFL
VEEKRE RO AE I A2 MR ROMICEI AR E LTRY v —234: Uk, ZORY) =—id,
AFA e BORERIE T DRATF UV OBEEROREBGIIGIZE D LD EBILND, ZOKIGEE Lido
2 A7 IF Y= HOTITo BRI, R =—04RBMmE Sh, MBI EORBRR K E <
M.k L7 (Table2), ZOHHH, A & AF L UBHRIIC 111 OLRTRASNELHIZ, BARIEH
mHlEnfZ EICERTALEEXOLNRD,

Table 2. [4+2]ft MER{L R

Buy? | Busy
A * k Smi/min > ):j\ + styrene polymer
Me0” 0 Ar o Smilmin EGN ANgANa
-718°C

0 % yield
Addition of ~ Addition of  Additionof ..o

alkene cycloadduct ° to 0 e o o °and® mixing
l BU\N/j\ 20 57 55 79
Ph o)‘o Ph
Lor SN
ccm )\0 12 43 54 70

Cqu-Cl-p

I Bu N
CeHiMe-p O)\0 CeHa-Me-p

References: (1) (a) Yoshida, J.; Suga, S. Chem. Eur. J. 2002, 8, 2650. (b) Suga, S.; Watanabe, M.; Yoshida, J. J.
Am. Chem. Soc. 2002, 124, 14824. (2) Suga, S.; Nagaki, A.; Yoshida, J. Chem. Commun. 2003, 354. (3) Suga, S.;
Nagaki, A.; Tsutsui, Y.; Yoshida, J. Org.lert. 2003, 5, 945.



P1—23

RFEERAN v — B RIEIC LD ETE M
o. a—JBRT I BEADARIZE

(RBRFMLRFRFBEEFH )
OduEEER, )i E AT, B, KARRSE

Improved Process for the Asymmetric Strecker Synthesis and its Application to the Synthesis of
' a,a-Disubstituted Amino Acids
Tetsuro Shinada,* Masanori Kawasaki, Kosuke Namba, Yasufumi Ohfune
Graduate School of Science, Osaka City University,
Sugimoto, Sumiyoshi, Osaka 558-8585, Japan

Abstract: We have reported an asymmetric version of the Strecker synthesis (asymmetric transferring
Strecker synthesis (ATS)) to access various classes of B-hydroxy-a-substituted a-amino acids 4 in an
optically active form. The synthesis consists of the following 5 steps: (i) synthesis of an a-acyloxy ketone 1,
(ii) formation of a cyclic ketimine, (iii) addition of a CN group to give an a-amino nitrile 2, (iv) oxidation to
an imine 3, and (v) hydrolysis, Improved processes of this reaction by means of Cu-catalyzed insertion
reaction of diazoketones to N-Boc amino acids (step i) and novel ozone oxidation of 2 to 3 (step iv) are
described.

o, o —VEBRT VB, RRICEBORET, W IZS EREBEN KA R L BEME A~
FROMFHEELL T, LIELIERHENTWS, avkA—a  @E. IGTATERIK ., KRB 00
7 MO R E B F CEBRTI/Ba =y L TIER 2D | FEIRR UL FER KD
RIRFFEEANA TR TS,

RKREKORFF R o, o —VBBRTI/EBEOEARELTIX, F I T BN BA T W2
TFIVAS INKR B2 =y MR FEE R > ORI T 2R M IRE I TS, ARSI
K& BAE, FF I 2FEET AN v — B RIEE ARG ~ LI LT- O B EATS) 4 B8 %
L R 2 TG M B —ER BF U — o | o —V BT IUBB O ARERRY LSRR EL(TFoTET,
V&, I 1 oAREstep i1, MONZEHE TR step ivIIZOVNT, i BRSEIOIE K LILR O Fizte
DR RAAN R e e AN

EERES HZN\"rCOZH XY +00
XY R | — 2 X |+ o _com
i N._* COH X Y o°2
(0] Y HoN © COgH R
R
AEREEH R' ]! .
ArLuh— pocn fi] - Boc R NH
S RE (ATS) o O  -Ho HN)\«(O [iv] Néj\fo v ? OH
— - \ 27
o N_O ~ . — | R /_K{
RZ/‘S/ i R%: Oxd. 2);\{0 HO,C 53
, o I‘TC\{s RECE H30* 2 R
1 R cN , R 3 RS
Synthesis of 1 RZ, R® = alkyl, benzyl,
[step i} -(CHa)p-, etc



1. . a—STFY R 8 DTV EBE~DBARGICED a—Taxi b 1 DK

BEHLL, VAN ~DE )T INMEEFBILIC L > TRR TR THD, LALRD, HEXRFHIF—
5 HS 1 BERTIEE. T/7 UMEE 6 BLUT DRESWBHLI, SHIZTT I AALRLRIET
B BEEIC 1 2R TDFIELLT, EBMEEHWETIEBE~D o —T T/ b 8 DFAIGEEE
Ulze BRUSEMEHELE R, 2MAREL ML T 25RMT. RIFRINETANMEZERTER, ¥
MHHBLUIER SR o —D T/ T PO RIEFEZBESNTVD, ENLLOMBEDHREIZE>T,
ATS RIGIEE OREFELAL BRI G RIEDB R TETS,

AA
OH O’ OH ,AA
)\(Rz AA-OH )\(RZ + 1)\'/R2 Oxd. (o) 5 AA-OH o) 2
R R’ R — 1)\WR — R
Oy  Condensation OH 0 low yield | R cat. R N
s g M T 1 O Cu(acac), 8 "2

R 6
AA= BOCHNJ\[]/H‘ Diester
(0]

2. a—T3I/=NN2Da—AI/=ML 3 ~OEkHE

a—T3I)=FIN 21X, a—AI/=Fn 3 ~ORR{LE, KKK RREM: FIZBT DA FELE LD
£ N DOHVRUE~OERUIZL AT, TI/BIZHEETED, 13V 3 ~OEHIT, 7K +-BuOCI &
Et,N D AEShEZEHOTER, Kikk, RIERTHEHETHS, PSRV ATAE 10 RTINE
11 ~NEAT 5L REIGHB RN E2E OBRBENE LT, £OFFRIZIAG | F2 OBERIERELI,
DR AV UBENEBLRITHIZEERELE, ¥ ARINZAIE 3 DEMLLLIZ, B
—BREARBREINETINEK 9 25X BRKEVRIGERRZ R, mARBE, Wb RERMEOK
TR T I/~ ETE, i, ERBICHCBE LY ELE LR, i fh >3 i fE
B IRV L 7 1 R el SL T BEEHIT, TIH L AF L Corey L P 0w L D0 dDEEMER
By 1Ak ATRY i

R R R’ NC Ph Ph/HO
H J\(O o A, PVOTYTS N N’k
N N7 HN™ ~O /K/{\/O
: Lo * ) '
3 R3

2 o 0" o A
R N)é\{ RZJ;\{ 22~ O CN H
R NC NC 23 10 [83 (61)]? 2
2 3 9 R 83 (61)] 11 [98 (0)]
Method A: | 0s] :-IO Me B h
. f
HOOG HNTSN
Method B (t-BuOCl, Et3N) iPr NSO 7\ ovl\/i"
“Yield (%) of imine and amide oH H I':ll I H/COgH
[Method A (Method B)]. Lactacystin Manzacidin A

References: 1) Bull. Chem. Soc. Jpn., 2003, 76, 1115-1129. 2) Tetrahedron Lett. 1998, 39, 37567-3760. 3)
Tetrahedron Lett. 2001, 42, 3733-3736. 4) Synlett 2000, 1631-1633. 5) J. Am. Chem. Soc. 2000, 112,
10708-10709.
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Process Development of MX-68 : Anti Rheumatoid Arthritis Agent
Noriaki Maruyama*, Takashi Sugiyama, Masashi Makino, Masashi Watanabe, Hirohito Shimizu,
and Masahiro Kato
Synthetic Technology Research Dept., Chugai Pharmaceutical Co., Ltd.
5-1, Ukima 5-Chome, Kita-ku, Tokyo 115-8543

A new MTX derivative bearing dihydro-2H-1,4-benzothiazine moiety, MX-68 has been
developed for treatment of rheumatoid arthritis. In this study, a large-scale synthetic process for
MX-68 was studied in order to supply the drug substance for toxicity test and clinical study. The
original synthetic route (the medicinal chemistry route) had some problems: use of corrosion
reagents, low yield at a deprotection step, purification by column chromatography using
haloalkane solvent, and major impurity generation at the final step. Therefore, we have solved the
problems and accomplished preparation of amide compound without any protecting groups,
elimination of column chromatography, and selective hydrolysis to the final product.

MX-68 113, ZDEMENTO T 7 AIDS Y IRFEHBBICHLERAEATVS MTX 2 &
FEOEBEMEZRL, MTX RSG5 THE L L3 FBEERMOMHMEILR & OREN 2 KMEIC
Kkd3Eme L’CF#BE'#J@W/L“CE&

SO S "y |
A TRy

0 CooH 0 coon

MX-68:1 MTX:2

VIADIER) - HERBRARKZUBT 5 -DICTH TNV — FEYUTIRRY,
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3 ) 2 "M coome N coome
Coome . O CoOMe
H,N Y\/\ / .

coon HC1/ MeOH
COOH
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HBr HN " NB, 9
c::ic:lon NY\/\COOMe
c

\Nr%INj\,N(\ ] mxs

NaOH
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. ——

Y coome E(OH "xN
s
10 0 COOMe j\/ &

on
COOH

u 0 coon



CONV— LD AKBEREITORREKZEMERE UTLUTOMEREITFONS,
@ 4D ITOHWMBICHBVT., BRMEDH WV SOCL,HCI Z#EHALTWV3

@ REETH S Ts DREEHRD 8 DHBEIWRIE N

@ OB /R VLA EBRELLTHBALEZAS L0 bARETH S
@ 10 DT AT IVIKD R SEIC. 1LABIEEE LTHIRT 3
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I/BERBTHS R EHV., BEHSAZRAVCVTREZITZER, AVKRFIIL
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g © COOMe secn st.from CH,CN-H,0 Nu, "\‘/\/\coo.m
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Efficient and Practical Sulfonylation of Alcohols
using Catalytic Amount of Sterically Unhindered Tertiary Amines
Jun-ichi Morita, Kazunori Wakasugi, Akira lida, Yoo Tanabe*
Department of Chemistry, School of Science and Technology, Kwansci Gakuin University,
2-1 Gakuen, Sanda, Hyogo 669-1337, Japan

Abstract: We present a series of efficient methods for the sulfonylations of a variety of alcohols utilizing RSO,Cl
(R = p-Ts or Me) and catalytic sterically unhindered tertiary amines (Me;NR’) as a key protocol. These amines
(Me;NR’) are considered to form reactive sulfonylammonium intermediates between RSO,Cl and amines, whosc
speculation is supported by the '"H NMR monitoring experiment. The present concept was cxtended to practical

esterification, thioesterification, and amide formation utilizing specific sulfonyl chlorides (TsCl and Me;NSO,Cl).

TN TN DANEZNMACREAMICHERIETH B, b AR TCl / Pyridine #EAME#-E
M Thote. ZoFEL, O BUSERT+SY, () RECAMORZVE Y SURBRInGE, (i) —
BARLIEF 7= b2 a ) FIZEELIV, oo klERD-T-.

(1) Ts(Ms)Cl / MeNR' RREHZERVNDZILI—ADEA FIIE - ADNE (EYSY - T1)—
%) 1)

B, VMBS EONEVEZRT T (MesN - HCL MeeN(CH2)nNMez 72 &) #H V5 & AL
$:wm®&mﬁﬁ%&nmL15:&%ﬁmLt
MEBINS OB T I RS X!
RIEHEIERHAIE Y P o PYZFAT IRz 0 k.
RERAFOREWT I U BHIH.

BIIS (ROTs  — RCD ##fl (FUAFAa—ATY i),
EBUGHEA LR =T BT =Y AEHFREDTESEZ 'HNMR CTE=2 ULV T& -
Ts(Ms)Cl, amine
ROH »  ROTs(Ms)
/ Toluene (MeCN, CH,Cl,, H,0)

L R K X X 2

Method A: Et;N / cat. Me;N -HCI

. ] Method B: K,CO, / cat. Et;N / cat. MeN-HCI
TsN*Me,R'+CI
Method C: Me,N(CH,),NMe,
reactive species Method D: cat. BnNMe, / H,0 (pH~10)

SOFHhL, EREK - KRB CHASh, TET5 FaBBHLTHWAb0LH5. iz, &
m-ﬁwauvmmmmwﬁémtmwtmeuujwummn



(2) NH-CAFILRALI7EALI0OY FBRAKZEZRAVDIRATFIE - 7S FE?
ANF=EOBRRE LT, FHEl Me,NSO,Cl/ Me;N « HCl E 724X N,N-Me;NBu fEE&Fl# V5= X
Fuk 72 FeikE R LE.

LA X X 4

R'CO,H >

HVRARE . T FEITFI) =1 ;1

BRTHWRGHE - B :

BISEH & LI RMEICAFTE, #ELI A TT bz ) I—H.

EREERINME : MeoNSO2Cl 13 H VAR B L BIRFICIEABEKYETVRTS. bbb,
TNVERERE T N a— VREF T CHERET ERBESTHE. op-FEaFMI LR BOT AT
B« 7 2 FET op-EaFEO SR EME LA L.

R?OH
or R°RNH R'cCO,R?

— 15 examples; 71 - 86%
cat. DMAP

R'C0,S0,NMe,
+
Me,N*RH «CI°

Me,NSO,CI

Me,NR (R = Me, Bu)

or R'CONR®R*
8 examples; 92 - 97%
DHIEE, FRBAMRAM S 27 I K% Coumaperine DAKIZGATE .

(3) pohoOYE [ FAFIAZSEI—ILERBVNBIAFIAL « FATRATFNE - PR FiE?Y
Me;NSOClED E LR D W ERIEE LT, &L, HWICRMETAFRS R p-biA sl F (TCl)
I N-AFNA I F— VSR ER WD ke RH L.

RCO,Ts NAN_Me
TsCl + \e/ R'OH
RCOH ———» ——— N RCO.R'
Né\N,Me N/\N,Me or RSH .
— _ *HCI s or RORNH 19 examples; 82 - 96%
RCON""N-Me ———— » or RCOSR?
\=/ eQOTs"

* G000

11 examples; 87 - 94%
or RCONRR?
7 examples; 90 - 95%
TR . TArAa—y ERETL TV =1 01
PEHRIEIT AT O RIGE « IR T AR - BRIEH) (RUSHID 2 2 | MepNSOLCLIEDH 1/10).
NBoc 73X /8TH 7 Ik L (HPLC 7347 : >99% ce).
DMAP #%{flido7pyu!
1B-A FIH NN AFAYEEETRME, CLAns FRBREITT LR Ui KL
AW ER .
BEISHT T ey AEETEEOFEE 'THNMR TE=F YV T& .

IOF T, BE, BEESRSFTEDIGD, [k, SNEE - sEE0T s A 7 IANZD
BRZRECHERIETHDH L E X TS, 723, Organic Process Research & Development $® Highlight
[ 8, 138-145 (2004)] Iz Shiz.
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2) Tetrahedron Lett., 42, 7427-7430 (2001); Tetrahedron, 59, 5337-5345 (2003).
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Practical Synthesis of 1B-Methylcarbapenem Utilizing a New Dehydration Ti-Dieckmann Condensation
Ryohei Nagase,* Naoki Manta, Tomonori Misaki, Makoto Sunagawa,' Akira Sasaki,' Yoo Tanabe
Department of Chemistry, School of Science and Technology, Kwansei Gakuin University,

2-1 Gakuen Sanda, Hyogo 669-1337, Japan
! Development Research Laboratories I, Sumitomo Pharmaceutical Co. Lid.,

3-1-98, Kasugade-naka, Konohana-ku, Osaka 554-0022, Japan

Abstract:  Consistent with our continuous study in the Ti-Claisen condensation and aldol reaction, an efficient,
practical, and stereocontrolled synthesis of 1B-methylcarbapenems has been performed utilizing a new
dehydration type of Ti-Dieckmann (intramolecular Ti-Claisen) condensation. This cyclization reaction has the
advantage of direct incorporation of the thiol moiety into the target 1B-methylcarbapenem, compared with the
traditional basic Dieckmann condensation. Another advantage is the use of environmentally benign (low toxicity
and safe) reagents (TiCl, and Et;N or Bu;N).

1B AFNANISRR LY T DGR - BRI U THREVIE AR ML, BOHEEE, RO
BAMIELHTORKNR BT 25 ARHENETHD. 1B AFADAARIAOBKEL LT,
TEOBRENTHDBTE IR U TEF S ) 0 LI 1B ATFADIARU BRI v b & SRRINEIT
WA (Keystepl) L, BI&HHKE 5 HBIZK (Keystep2) O 2 DA REBEL T3 L OB KENTH
5. LdL, B-iﬁmﬁﬁiﬂ}vmx LTI - SUSHIA Bl & 72 5 R0 b EFE 2261k 7 <, Merck-
HAHED Rh-H AL DE{ERBSEO K M-Dieckmann Bibik 272 LICB OB, -, Lom®
DR IB-AFAHNNARILDERZIEDBEENRRD SN TVWDE. 2 THE, YHEECHER L~
TiClg-amine RIGHI% TN TN ORBRIGIZISH L.

iy HO
TBSO |, B onc BSO |, " ) T8SO H HH
)Ii’ —_ ¥ COOH — 7 CcosR T __ T )-SR
g NH Key step 1| . NH o N\I Key step 2 o OoH
1 COAly 1B-methylcarbapenem

1. TR X TEFO 20 1 LDh v 7YV VRIG
TiCli-amine RIGHZRWeTE b ITEFY /v 1 LB 9T Y U IRISICEBNT, EHE LT
LMTERBESR 24X F TV VOUFHL 2 B3 AV E 25, BEFRINEAHED T




W BB TT A R—A B o 7Y I RIGHET LI, TG 1B A FNANNSRNRLEZRRT
AECEELRTRALRDIINRVBOERNESRIED | DTHHENZS.

Key step 1

S o ~
X i) TiCl,- amine R HB) T\ H0xnaon 5 ok
N X Y * ~COOH
i NH O NH
/V i) TBSO . o s o

:,0Ac
=0 A 4 75~82% 90%
=8

o B:a=97:3~99:1
1

2. R¥E 5 BRIVERRIE?

F AT AT VHEIERE 5§ 12 TiCle-BusN RUGHIZER SERFE 5 ARG ERLT-. ZOHR,
BESEDBIBHIEIC L > THEBT D B4 b= AT 6 Tid/iel, —MRANCBHEELR2TWEEBZOLNRBT
A—VEMENETE LIZLA 7 Aoz, ZORISHZHE TIZHO RV HBUBAKR Ti-Dieckmann
BETHY, ZORMICEY INETEIVETLRT, 0 MO T I{bbfEbaWERMLR 18- A F
wﬁwﬂ&$A@é&%%ﬁth.éauéﬁwﬁbh1&%%»wwﬂ&$A®%$maﬁﬁtL
THHENS. &5, ZOHFEIEEEIEDE A XRLQbICATL I LN TEL.

T8SO HH

strong base

)1‘(§=°
N
mﬁﬁ?i © C%WI\§> HH
¥ ~COSR
SR
o TBSO N-¢

COzA"vl N\ TiCls - BuN COOH
= N7 SR / 1p-methyicarbapenem

5

COLAllyl
CONMe,
R= AN /\O —-<:> ..C(
Alloc
65% 81% 72% ®
Meropenem

Reference: 1) (a) R. W. Ratcliff, T. N. Salzmann, B. G. Christensen, Tetrahedron Lett. 1980, 21, 31. (b) D. H.
Shih, F. Baker, L. Cama, B. G. Christensen, Heterocycles, 1984, 21, 29. (c) T. J. Sowin, A. 1. Meyers, J. Org.
Chem. 1988, 53, 4154. (d) M. A. Williams, M. J. Miller, Tetrahedron Lett. 1990, 31, 1807. (f) N. Yasuda, C.
Yang, K. M. Wells, M. S. Jensen, D. L. Hughes, Tetrahedron Lett. 1999, 40,427. 2) M. Sunagawa, A. Sasaki, H
Matsumura, K. Goda, K. Tamoto, Chem. Pharm. Bull. 1994, 42, 1381. 3) Y. Tanabe, N. Manta, R. Nagase, T.
Misaki, Y. Nishii, M. Sunagawa, A. Sasaki, 4dv. Synth. Catal., 2003, 345, 967
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Bacterial Hydroxylation of Pyridine Carboxylic Acids
*Tetsuji Noda, Mie Sasaki, Seiichiro Matsumoto
Tokyo Research Laboratory, Yuki Gosei Kogyo Co.,Ltd.,
3-37-1, Sakashita, Itabashi-ku, Tokyo, 174-0043, Japan

Multifunctional pyridines are important materials for pharmaceuticals, agrochemicals and synthetic resins.
Several routes have been reported for functionalising of pyridine compounds. Bacterial hydroxylation of pyridine
compound is superior in the rcgioselectivity and the consumption of energy to the synthetic methods.
Microorganisms catalyzed hydroxylation of pyridine compounds by the metabolic pathway utilize thc substrates
for the source of carbon, nitrogen and energy. We focused on the effective utilization of sevcral materials by
metabolic control for the wild type of strains. In this study, isolated strains which have potent ability for
regiosclctive hydroxylation were investigated for the growth factors, carbon sources and reactivities. The

optimization of several conditions have enabled the industrial production of 6-hydroxypicolinate (6HPA).

ZEBE Y PURERRMME, BEDEE, UIARBIEREE LTRVWONh, X EEERS
Th5b,

Y CUBE~OBBREEANCE, e OBRSERMLNTWDA, BRSICL D KEEEOEA
i, ERRECENL, BR, BEOBRMA R, KBECORISHATEETH Y, LA LB )5
ETHD,

WEE, ML LTRAVWRHAEDIT, BEE/ERmEHEME L L CERBEEEZAEL, 1o, &
B % REFRRE T RAF—RE LCHHT D720, ERBORBINARIC L AEDE F24: L5,
ZDZ vk, WEWMERETSHE. EFMOSBREMEI L, »OBEEEROLE . BEEEN4
MLxEILERDH D,

Tz HIHLHE L7 picolinate(PA)E L 1L, PA ZME—DRERWRE LTAET D, ZORKORKEKE L
T, PA DALEFRNKBRERANZ L Y 6-hydroxy picolinate(6HPA) % 45X 3 5 4%, 6HPA D4 ARAE ML
Wit AR ERT AR F LTV S,

AEL, PA BLEE AWT, RISAHT. £FRF. REZROBRN LTV, BAEMMYE 2 B85
F72 6HPA DELE S u v R 2SO THRET S,



H,0 2[H]
(= 3
—COOH —— COOH
A z
N HO N 4

Bacterial Cell

PA HF{LHE X pH7.5~9.0, 24.5~355CIZEBWTRIFIZAEFT T 5, £7=. PA DX L— MERIC L AE
YD, PABEE 1% E TIXEOAETNERUTE L U, PARE 03%LL FTHEENBET 5,

PA @ 6 fLKBELRIG % A4 BB, pHT.S, 4SCTRARIGHENS B SN, pH6~7, 25CLLF D
ST THEHVRERE AT,

INLDZEMND, EOAHE. BEEEEN. BRRICHE, BEOREMHEZEE L, pHT. 25°CT,
6HPA LHUB#IT o7, E7o. BEPAOHFMAILE LTI, H04E, FREROREMZEZEL. PA
BE0I%LATICARD LD, WMT DI EERA LT,

FEERIZOVT, BHA~OWIREHBLIZHER, Mo®, Fe&', Mg?' I LT, oM/ g
FIRERWOMRG « RN X —ETERA~HLG LTWB I ENbhots, Mo id, BERIENORRIC
DRATHD, FITEFREREE LTOREEZHLTHY, BREEORE, REZROMKRS, &
DEFIZHEH LTS, Mg™id, BERIENEORIIZIZEE LTV RS, TCA cycle TORKIRDOMH
KHEELTRY, BihkoWmMiciiEThS,

T2 W, AR, BRI CERNIE U CHEA~FM L, PA LRV (C3)
BALHOEE, BEREM, BAELEDRGHPA WD OB m,,c}.A ©
FHHEL)EHIE LT,

HHEEE 10 FROW, TCA cycle (NI HAOHHEELICE L T,
I, ERBIED ERIC & O BEAA AN 1 L7z, TCA w”f“ ¥
cycle KN EEDOPTHL Y v THEIEAOHMICK LENTH 2-7M VIR (C5) 7enf (C4)
D, 7EFNCo-A (Qaz=y b) EAXVafiig (C42=y anxl \\:,\m (c( 11}1m

b) OBRBEREEORA MR TH S Z EBHERSh v ¥
. L n3vEg PA

T8 17 EORN, EAEUVBELIZ2 7 PIAINLVB~MEENDERT v TENDRNT 2 )
BIZRWT, AHEE, ERREDO LAICKY, BREEMEmLLE, TTHL, ZA& IVEBICEAL
Tik, KHBHENIC L ABERAEFEMEIN/ NIV LB, SWBEREEDERMNE LN,

/B8 (C6) 44 oEEER (C4)

RIS, AFRT. REFZROBRMCLVEONT- MRS KBS W, R, R HE. BEE
BOKELEITo-HE., SRR 6HPA ORUE o R &R LT,
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Lipase-Catalyzed Enantioselective Desymmetrization of Difuroates Derived from
Symmetrical 1,2- and 1,3-Diols
Shuji Akai,* Toshiaki Tsujino, Emi Akiyama, and Yasuyuki Kita
Graduate School of Pharmaceutical Sciences, Osaka University
1-6, Yamadaoka, Suita, Osaka 565-0871, Japan

Abstract: Despite the usefulness of the lipase-catalyzed hydrolytic desymmetrization of diesters derived
from symmetrical diols, it has often suffered from racemization of the products. This is because the
commonly employed lower aliphatic acyl groups such as an acetyl group are prone to easily migrate to the
neighboring hydroxyl group. In this symposium, the lipase-catalyzed hydrolytic desymmetrization of the
furoates (3, 5, and 7) derived from the prochiral 1,3-diols and the meso 1,2-diol is presented to afford the
optically active, racemization-resistant mono esters (2, 6, and 8) with 75-99% ee.

MARGIBER Y NR—EEH O DMFME 1, 2-B L 1, 3-TA—BOkSFMLIZ, A —rox
ATMEE, VA—NVHRI T ZTNOIMKDHO 238Y OFETITDI, Wbl TRen
BETRARMED N FIEEE ) AT AR ENETE X570, KK FHEN TS (Scheme 1).
L L, BBRISICRWT, £RT2E/ CRATADTE B UL LIZEIE L 2o Tz, @i,
WRCHE & 1T R® & LT Me R Pr 472 & DEMIENAIR T 2 7 A B RA S B2, BRI, WK, #
7, ALFEMR EOfa OB TERMOT O NVERGFREM LTI It 5. LedsT,
MR B8 THRL 2 0 X HARAM LRI HE DR D LTz,

T ldkli, = AT WALRINZ I DRRIRIEE LCHBRLT DRl I-= h X2 E=L 2-7 a7
— M ZEELEL ZOK Esterification

o} o}
JTf‘Sﬁ'J ‘i, ﬁ(f@? ‘.\//l/ﬂf,ﬁu R! OH HJJ\OJ'I\RS R JLR:«}
DT BB E = & O Y
<, R T F A organic solvent < Enrymatic Reaction. >
BIREBRFES»ENLET, Hydrolysis | l T : %\ll(giChromatography
e 4:‘”2%0) zaAqy "g i ’LL R! OH : %tl?crraﬁ?:al Modification
SFNT UL A2 . e T
bh, 7 I{LIIFREED \[r gz?zse%us media —O\n,R
5724 (Scheme 2). DV 4 O R¥=Me.Pr 0
B omREENL, 4 Shemed
—NVHRETT7aT— FEA
WTIKR 3z REt L, 7 EtOJL J\é o
T I{EHE ORI E & A ,:""Rz><:“ JTRNSTO X\ /) abvanTaces:
L7=DTRETS. *--R H g‘r’ggr?lc solvent N--R H : g:éﬁ %::g?lestéecnvny
Scheme 2 ® No Racemization

B 3R, 1% M5 LROBERMEL T 2 7 NMEIZ £ 5 IERFMEIE T 3 LIS R F BRI E
AIDAFIA L F—AB(E)-2 OREAGREZRHLE. 2 ZOBFRICEELT, #etsy



Ty — b 3 OEEFERBUMASRRIC L DIEMPMEERFT L. THRETHE OB A —/LH
kxR F VIR DEERAEEMAK D RIS DB EGINE B0, FEEHINVR VBT AT NV TORIM)
B, RS2 Be R LEER, RO RAFNMUICES Th o7 iPr,0-THF IR AB IS &
DKEMZ, TAFNLER U Candida rugosa YV /3—E&EFHWB L, = AT VLRI EITHEOH#
HEBEATS(—)-21 97~99%ee LL EOXFEMBETHOND Z L0 GhoTc. T2IEL, BEERK
R C(—) -2 B—EMASRESZITITCOA—/VADBRNIE LN, 4026 INEEBMICHELETE S
OTHEEOBKITE N (Tablel). T/, (—)-2i, Z7u~v b7 7 0 —IZ L 2HEMERSCRED
LI IIE—RIOARNoT. IBIT, T AR —/VTHRIGHE, ERME, WREIRAETH
ot AERDIY, BFMELRFESTEE T4V AF T IV E~FEUTER, D

Table 1 o] (o}
\ oyo
C. rugosa lipase 2 / OH R2 OH
(Melto OF) R
TPROTHFH,0

(5:1:6), 30°C (-)-2 R1

0_conm
L) 7", bce, DMAP (~quant. )

Entry 3 Time (h) (—)-2 4
R! R2 Ee (%) Yield (%) Yield (%)
1 Boc H 72 >99 33 63
2 Boc OMe 120 >99 40 51
3 Cbz H 48 >99 29 61
4 Ac H 24 97 34 61
5 Me H 4.5 >99 46 50
6 Bn H 24 98 40 58
7 MOM H 39 98 57 43

AREZ, FEIERBESN T A YV I7a~XxH 2 1, 2-V4— AR 2-0-TAHAT VY
VEICLBATE . 0D, sHETAY T T — G, T)OMASRICEVE ), 77— Mk
(6, 8) MBI/ RFHMETELN, Fx OFRUT CERMOREIHR SN (Scheme 3). 3 KX
IS DREIC & - TINRLNFEMEDLEN B THDH L EZTNS.

o]

0 O,

O: o\l 7 M. miehei lipase

- > + SM recovery

0 O |Pf20-H20 (1 Z1) OH 61%
\ 50°C,24h

5 15%

(+)-6 (99% ee, 20%)
o] o] 0, [o]

w C.antarctica w oH
PhCH20><:Z fipase, fr. B PhCH20><:O PhCH20><:
_— - * +
H o) iPry0-H,0 (1:1) H \_oH H \—oH

ob—@ 30°C.84h (—)-8 (75% ee, 55%) 26%
7
Scheme 3 :

DE, 213 1,225 1, 3-PA4—NVEOTZ AT M L UIKSiEER S 28 0 OBEEARE
ERFAGIC 7T BANZRATAZEHL, 72 I{LREZBR L. 210 OFEIEWICEREE
52 A0DT, @XFHEOHMBBREAEDEY S NAREICR T,

References:

1) Chem. Commun., 2000, 1461-1462; Org. Lett., 2001, 3, 4015-4018; J. Org. Chem., 2002, 67, 411-419.
2) Tetrahedron Lett., 2001, 42, 7315-7317. 3) J. Org. Chem., 2004, 69, 2478-2486.
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Green Process for Organic Synthesis: Application to Aziridination Using Silica-Water System
Satoshi Minakata,* Takahiro Hotta, Yoji Oderaotoshi, Mitsuo Komatsu
Department of Applied Chemistry, Graduate School of Engineering, Osaka University
Yamadaoka 2-1, Suita, Osaka 565-0871, Japan

Abstract: The combination of silica and water was found to be an effective medium for the
synthesis of aziridines from olefins using a Chloramine-T/I, system. A variety of olefins were
successfully converted into the corresponding aziridines in water. Moreover, the ring opening of

the resulting aziridine with an azide or a cyanide ion proceeded in the same media, silica and water.

IR, AEMEEER LY HAVEER LY LAy BRER COF7T2EEB LI, Thbb
TV=2 I A M) =D& o AR 7 B ZARERRED TS, 2085 B0 0. 1
FEOEGIRO ki a T 5 - LI EEANETH B, 5. Tox T8, LA TA T4 57
IRT I T R2ERIELT D, HH 50 T3 v HMEE 212 L AR A LT 4 VEOT
VO AMEERHL TV, TP U PUVEBREREZHTD 2 &5 b BB SLBE R RIS U S
L, MM E S 2D EZ O AP EEICR S R CEX A EMAEAT 4 v 7T 0 v o T 5
it\fv}V/ﬁ%%W%m%ﬁﬂE#%ﬁ%K%%$hiﬁﬁE?a_two\7v)y/n
R FELEREDO -2 Th D, L L, HeDBBELEFIELED, ALOFEEZVTRL &L
DRBENERL, TRIBIEO TR A2 ERBEICR S LT LOABA T 2 2O & v 9 BIED
REIC RO ZL QR TEL LD TR, 705 30 TR LAMTHAM, - hY & Al
ERRL TOD I DK~OERPEEE L, ZOFEEZFIHTAE, APICBNT N 2=y A
BAE LTT V) VU BROMBITHMTE, VY — L RS RERVTE D L2 bRA, 2T
AT, FAVBECBRELTWAZ 530 T —avRRICLBA LTV EDOT Y S
EBUSZ R Y Lif | KEOKZR~DRERIZS
WTRRE L7,

WISV A AT, EREBLOT 7 4
Y IANAEE T oY R TB O THBEY
WO HE - HRAE LTHHEShTwWa, &
HAIC O U A7Vl & B & Ofic
(IR 2R AR AMI < . = ORI A A

12 a-N \\Rz
EAET I, BSIE B R NI 12 53 e ﬂWM WWWMZJ» A

rf f sili | M
DI TR AL OIBREIC L oY gy e loa gelorbehHl

o =

Figure 1. Proposed pathway for aziridination utilizing a water-silica system.



TNER~OEEMEEIND, ZOLIBRESICESE, VIIFNVERNL, 70530 T—

IUEMBRICEBA VT 4 I, (10 mol%) P
e s . 7 - no reaction
DTNV AbEKRPTITo2 cl H0 (1.5mL), rt. 3h
LIA, HEORESEITTS o +  N-Ts
. Ne' I (10 mol%) Ts
LV D BBRRORERE®, PL (tmmo) (4 mmol) silica gel* (0.5 g), KzCO5 (2mmo) N

L. U H AR H0 (1.5mL), rt.3h

BEIIEBEEIT L7,
U H L LTAHE - Bilic@ERIh TS Table 1 Aziridination of olefins in water: MCM-41 vs. Silica

P
* Silica Ge! 60 (Nacalai Tesque Inc.) 85%

Gel 607
Silica Gel 60 (7 HZ7 AT R/ #H) LFE N yield (%)
B XN AVEZHET Y HTHD MCM-41 i alene MCM-41  Silica Gel 60

ONWT  MADFL T 4 DKPTOT YYD 75 o8

MR L, ZORR, WThoL Y HT

b BRI DRISH AN CTHEIFT 2 Z & A 5 A @ 75 68
WKRY BREBIZELVWT DU P UALDaH T2

CANEERERTE -, 22T, EHICHWLHD D @ 64 53
LIXHWAFT L7 0 o OREEE VU B (MCM-41

BL U Silica Gel 60) DOMFLE & ORI HIBY PRRTIEE N 7 49
BEEEHDHENIHTHD, Blih, SilicaGel :

60 (XZ DL DEY T 6 nm DMALEH LTV N 4 42
HOIZH L., MCM-41 1 2~3 nm THYH, =D
EAWNSNHOTRBNRERESLBRIL NN 56 58

FENWSTFORENRE L 2V RISHETLIC @ Reaction conditions: olefin (1.0 mmol), CT (2.0 mmol), 15
R . . . . (20 mol%}), K,CO3 (2.0 mmol), silica (MCM-41; 0.25 g or
SV EWS BRI DI BROREREE~  Siica Gel 60:1.0 6) Ho0 (1.5 mL), r.t., 3 h.

BEATE Stk 2 R4 2 &N T/,

ARV A— KR LEOT U Uik e - - TSN
e S TR AN LT
DRRBGIC bR I Ch D = Latflofe, oM Mot

BIZIE, ~F I VERBERLI. FbIAT Y
VO EVYBET. KN TT T LY Y

Table 2 Ring openig of an aziridine.

AHBNNITT ALY T LRI &S sitica (g) MNu yield (%)
A WTROTY S (Silica Gel 60 By Sheacelsd  (1.0) NaN 89
I MOM-41) 2RV TH AR & < BABUKIS itk MCM-41  (0.9) NaN, 83
ﬁ“?‘é e RS L, Silica Gel 60  (1.0) KCN 69
MCM-41 v (0.5) KCN ' 60

References: 1) T. Ando, S. Minakata, I. Ryu, M. Komatsu, Tetrahedron Lett. 39, 309 (1998). 2) T. Ando, D.
Kano, S. Minakata, I. Ryu, M. Komatsu, Tetrahedron 54, 13485 (1998). 3) S. Minakata, D. Kano, Y.
Oderaotoshi, M. Komatsu, Angew. Chem. Int. Ed. 43, 79 (2004).
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Resolution technology of recemic mixtures using distillation technique in industrial scale
Yuuichi Katou,* Tsutomu Sugawara, Kazumi Okada

Research and Technology Development Center, Nippon Kasei Chemical Co. Ltd.

34, Aza Takayama, Onahama, Iwaki-city, Fukushima, 971-8101, Japan

Abstracts; We have established the new industrialized isolation technique of the stereoisomeic
enantiomers by the distillation of the racemic mixtures, which were utilized by the faculty of chiral
discrimination of clathrate compound. We succeeded to obtain (S)-Epichlorohydrin and Methyl
(R)-2-Chloropropionate of >99%ee optical purity and of >99% chemical purity from racemic
mixtures of Epichlorohydrin and Methyl 2-Chloropropionate. And, using process parameters gotten
by our distillation experiments, we developed the process simulation program of the optical
resolution by this distillation technique. Now we can estimate the cost and properties of the optical
resolution by industrial scale distillation plant, easily and rapidly.

EXREPOICFELEEM L L TV ORRESERENET A HEICIIREIBIE, FS5LT—LE.
BEL THEHEGENHD, BRISETCITHVVEHEDICIYASLEHEEEETIH LI TS
MBEWMERE L. XRFERINFOSP FRHENZIATILOT. MHEBICLYRLRMEK (S
t3h) Z2HRFTHIIXEMNRFTHD. AERUEERNTIMEEL T2, 6 -9 FL—3—F
DIWMAD7EFIL—-B—78FFR MY (CD) £AL\., XPREKITIEIODERY VEEL
U2-70070EF VBAFILEDEIRNELE LTIZRBOBHTRE L,

1. BRTOLADHE

FRETE—RHCHHEBEFREZRAL TV S, 2F Y., BHICERIE-CDERAIFE LTE
BREERELV I« —F
;@gﬁggg&i L. REHEIRRDS
e HEF99% tSEERBIEPER X
YI4—KRTBZET.
EBERICH TR

RHRBICLSRPHS IO

St~ RPEMEE il
HPHEIO%e | (% ¢, REELIESHK
™ - D—HEOHEQBSE
P AT éicE-TERE
EFELEETHET
R AIEIR (1009%) BIRER A35%ETHD,
HRBI




2. FEEERMEIC & DEIHBR

EBR T —IL (FHBER 250mm, 60E) CTIE/OAE FYVEHSBILER, BEBRFR LR
[zCDIcaEshi-S-T¥ o0k Ky % 99. S%ee THAHCLICHRLE, RICHEEB - LVE
BEEh=S-TE/ /R FYUEREL. BBERBT S & TR 99. 7%, FFMEE 99. Skee D
S TNBEIZRI LTz, Fhz 2-700F70EA4 VBA FILTIIMEERISIETRL Y REZHPHE
9%ee LI E THETHLITHERBLTINVS,

3. ¥Y2al—YarroiS L0

ARFETIIUE IO AFERBEMERD-O. DBIENR LT IAFREAOR EEBOZESE,
SREONBENINHETCEIREIIaAL—2ar70dSLLEKICAHEL, FRETIRER
HAOHEREERTEL. BREFEGEFAI Ty FTHIE, RRETIFTEIHEILOREIDKRE. 2R
FENEHTHRICFTRE S, '

4. FIAEFORHH
D EEHOBHIE. ERNEETORBMNEVNCENS TOLABERIX FERBICSTESC

ETHB, REBNAHETHNSERTETHY .
| wEgEdE | FEx2 E1BRREE LT, FHEE. HLAEHARS D
Il HARIOINTST4— | 2 r 557 4—ic&k YR DN BLBRENE
(Ssab—om| emiossa & Y S B BUGANTED, B2BREE LT,
¢ SEOMEEEMAHNIEEHBEARO T2 L—
a3V 7O0TSLIZK>TaIR MEEEL, S8
| 1%az+RY | MCEFEMETIRETE S, Blo. BERICAX
¢ (£IER 250mm, 60 BRDRITRMEIC L HERIC

T EEFAR | #@2somm.com | £YRE (TR UEETARTHS,
) @ BHEMICWMELESTOERTHEEH.
REEEHN AT, BAH. BHEBERERT
EEETEE =310, TRMBONBIR PR TES,

5. SHOHE

BELEVORR - TR FOBREFOSFRMEILEADAAELENNOATREY., EEIZE
WEBRICHATESLHBL TS, BAFES T(RRTIIE, XESBOH LT, SRELIEVNE
BEMDRNS ., BEOPEDHEE>THETILICHLICHTELRITTH D, REGHATEDR
FREARUVSHARBENORERRPTH S,
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Practical Promotion System for Carbonyl-Ene Reactions of Styrenes with Paraformaldehyde -
The Combined Use of Boron Triflucride and Molecular Sieves
Takahiro Okachi,* Katsuhiko Fujimoto
Process Development Laboratories, Sankyo Co., Ltd.

1-12-1, Shinomiya Hiratsuka Kanagawa, 254-8560, Japan

Abstract: A combined system of boron trifluoride and molecular sicves is an efficient promoter for the carbonyl-cne
reaction of o-methylstyrenes with paraformaldehyde. The coexistence of BF;*OEt; and molecular sieves 4A is essential
for obtaining high yields of ene products. We investigated the role of molecular sieves by using X and Y-type zcolites
containing different amounts of basc sites, and found that the BF;-promoted carbonyl-ene reaction was significantly
influenced by the number of basc sites on zcolites. These results suggest that molecular sicves function as a
proton-scavenger (i.e. solid basc) in this reaction system. In éddition, the function of molecular sieves as solid base was

evaluated in more detail based on powder X-ray analysis of the solids.

WA RABETOB VRN -V RIS RET VN T N A—-VOERFEL LTERHTH S, BICFR
BEE - AFIVAF L VEBRERBRETIHNRIN - LU RISE—RIcCRETH D, chid. ERYT
HBRETYNT IV A=W VA AEED SRIGRRTERT 2ENE 70 b U HBIRIGEEET S LI

3V ARRTRLMTAFERSZ M) 7AaRS VEtEY (BF; * OF) BLXUELF25—3—TX

(MS) FIE N, ARV — TV RISHHBICEITT 5T 2 RILL, RET VLTIV I — )b OREHELE 1K
BRI LD TEDFBRICOVTIETS 2% T, ELF 25— — T ADFHNCONTE., X X &
FHIHTIC & D T LIS RICH DV THRT %,

R4 DEZRVTHNRIN - IV RIGERES LIRS, BF; » OEL & MS4A H{FF, 34-Y700-q-A
FIVAF LV ENTRIVLTIVFE FHCHO),1 £ DAV RN — LV RISHHBICETT 3 T e LS
Lix otz ARINCIERISEERTH % BF; * OEt, & MS BHETH Y. BF; + OEtz%ﬁim'cm W3 &R
B D, iz, MS BITIERISIEHET LAV,

R, ARIEOFERRHZHS M T B2, LD a-AFNVAFL VEGEHERVTHNV RV -1
YRISERATZ (Table 1) o TOE, EFREMOBBEIN VB VE FICETIAALAVES. K
WSHEL 52 H, MERE B TR 1R R 6 3 58 T3 BN B IS RISASERT U 7,



Table 1. BF;-Promoted Carbonyl-Ene Reactions in the Presence of Molecular Sieves

BF3 ™ OEtz
R R
1 (HCHO)H 1 OH
MS 4A
Rz CH,Cl, Ry
H=:10"C
Entry R, R, Conditions® Yield (%)
1 F F A 72
2 H F A 59
3 Cl Cl A 72
4 H H B 41
5 H Me B trace’

a) A: MS 4A 1 weight equivalent with respect to the starting material (weight equiv.),
BF;*OFEt, 1.2 eq, (HCHO), 1.0 eq; B: MS 4A 3 weight cquiv., BF;- OEt; 1.0 eq, (HCHO),
1.0 eq. b) Determined by 'H NMR using chloroacetone as the internal standard. c¢)
Polymeric products were formed as by-products.

Fio, HESRORZS MS (X-MS, Y-MS) ZRWTAKIGERG Lick T A, KISE MS OIFRRIEIC
Fo MR B EHAI Uz, CORSRIE MS AT 0 b OIS (BEAEE) L UTIEL T
WABZ MR LTINS (Fig. 1) » &5, HERROI £x5 MS LEOHAEEHZITH T L
T MS OEREIIERER ML LTz, $7xb B, #& LT BF; » OEL 2T MS ZUUE L. ZOUER{{Z DR
SREIE D ZE LA KA X BInTIC & O gt U7z. Z O, HERROZ VD MS O X /A2 —Iid K&
BEEHRERE M-, BRSOV MS DTN E L, Fi, HiR - BEAETERICEO X fE
P g — T AR E MR E N, ORI MS DEHARE L UTEIEL TWB &0 AL XL
EERFL TS,

BF3 = OEtz .
‘ MS 4A 3y I
= + (HCHO e e OH
[/ P ( )n CH,Cl, W
X 5--10°Cc X~ ,
- up to 72%
f4s (Solid bas
\ ( WS (Solidg | He0
\ o 8 e
H. 2. BF 5
N o
S @
W‘W ] e Met
Strong protic acid A stable intermediate

Figure 1. Proposed Function of Molecular Sieves

References: 1) Snider, B. B. In Comprehensive Organic Synthesis; Trost, B. M., Fleming I., Eds.; Pergamon Press:
Oxford, 1991; Vol. 2, p 527. 2) Okachi, T.; Fujimoto, K.; Onaka, M. Org. Lett. 2002, 4, 1667.
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Asymmetric Michael Addition of Nitroalkanes to Alkylidenemalonates by
the Phase-Transfer Catalysis of Chiral Quaternary Ammonium Salts
Shingo Fujioka,* Takashi Ooi, Keiji Maruoka
Department of Chemistry, Graduate School of Science, Kyoto University,
Sakyo, Kyoto 606-8502, Japan

Highly enantioselective conjugate addition of nitroalkanes to alkylidenemalonates has
been accomplished for the first time by the utilization of efficient phase-transfer catalysis of
N-spiro C;-symmetric chiral quaternary ammonium bromide 1. For instance, simple mixing
of nitropropane (2), diisopropyl benzylidenemalonate (3), Cs,CO; (1 equiv) and ($,9)-1 (1
mol%) in toluene at 0 °C for 2.5 h gave rise to the desired conjugate addition product 4
quantitatively (anti/syn = 86:14) with 97% ee (anti isomer). The general applicability of this
procedure has been demonstrated with other representative alkylidenemalonates and
nitroalkanes. Since 4 can be readily transformed into the corresponding y-amino acid 5
without loss of diastereo- and enantioselectivity, the present method provides a new and

practical access to various optically active y-amino acid derivatives.

1. =baT7AHBD af-REaMBNR=N LB ~D~A ARSI, B
K-REBEHREEARCE s OEREILERTER= o RS2 BATEXE-D
FRERLENHCBO TCHERATHD, T0OLD, REMBAEERBEL R T
WD, ZOREFIIEEIIRON TV, REHARLDL LTIE, X2ELLE
MEHDZ VL L-Tr ) VR PORBBEZRVWEZRRZTFONEN, WFhbLE
REEAROATVWDZ LICMA, MEFEENELS ., +HRNR. FEREOBE
IZIEE -T2,

—7., HEBBMELZRAVERGE, BRMAKET T ZENTiERED, =
RBIENBECHIREK 2« DERILEWF S EET 2, . &BE2EALELL
KObBEOLLTRWEELIHAF CELI D BEFMBEORE VAT AL LTHIER
SNTWD, BiE Corey 5B, YraF7iritud FEEELBAW-HEELHE
HTTO=baAF OINIVEEE~DREYATARNRIEZHE LT
DN, ZEO—RETHALMZINTE LT, RIS, BIREE IR+ RERIC
EEFEFoTNE, !

— 100 —



‘ ©
B
0o catalyst OZN\E (o] H r
(10 mol%) : /@ O
Sr, oluene
cl 40°C,36h Cl NF ( O
89% yield Ph Q
0,
70% ee catalyst

TOEIBRRETHRLIET, MBIZT VA U LEREEENRT VE=0 AtE %
FEBEAE L LTHWE. b a P A v ORESA XA NMEIEOBRRICE
FELt, TORE, BHESURT e T AE (5,912 %L LCTHWS Z
LT, o huT A ORAMYA BT XTIV 3 ADREFYA T NK IS
HHEBABHEGT. BRE, BEUABROICETTHI L2 RE L, RARIC,
BohifAmE 4, HYETD 17 /8 5 ~LHRUIIEBRTETHDZ L
EFRAOLGMNICLEZOT, —EOHEIZOWTHEMBIZHRET 5,

(S,5)-1 O2N,,, HyN,.
. (1 mol%) . /C
N0, * Ph/\(COQPH Ph coprt —— CO,H

Ph
i Cs,CO3 ;
CO,Pr tolone COPr

2 3 0°C,25h 4 5
>99 % yield

antilsyn = 86.14
97% ee (anti isomer)

O T~ My

2. Rfafuvwna VEET A5 )V 3 (0.2 mmol) & HEFEWNET E=17 L (5,5)-1
(1 mol%) ® hIV = ¥EIK (4 mL) IREEE T A (0.2 mmol) M7=, 0 °C
T=br7e/A2(Immol) ZH T L. 25RBMBLIERLE, BEORLEL
BRIO%, HYTD robnvnrBIRTL 4 RETRFLA~v—REY
(anti/syn =86:14) & L TEEMIZH LN, EERMOLFINRIT 97% ee TH 7=,

Reference
(1) Corey, E. J.; Zhang, F. Y. Org. Lett, 2000, 2, 4257. .
(2) Ooi, T.; Taniguchi, M.; Kameda, M.; Maruoka, K. Angew. Chem. Int. Ed. 2002, 41, 4542.
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Enantioselective Michael Addition to nitroolefins catalyzed by novel Multi-functional
organocatalysts
Yasutaka Hoashi,* Tomihiro Furukawa, Tomotaka Okino, Yoshiji Takemoto

Graduate School of Pharmaceutical Sciences, Kyoto University

Abstract: From the viewpoint of the environmentally beni gn nature, safety, and cost of the reaction
process, metal-free organocatalysts recently attracted much attention to organic chemists and are
intensively studied. However there are a few reactions catalyzed by urea derivatives as acid
catalysts due to their weak activity. We found that thiourea-catalysts with additional basic group,
which can activate both of electrophile and nucleophile, catalyzed Michael addition of 1.3-

dicarbonyl compounds to nitroolefins with high enantioselectivity.

CNETHA OEIUR, B TERI ISR R BR S N, Z05< 13706
BOAZECRMEMBLTEHDOTHY, KIET TR BAOBEBEANIE. Totk. EEd
EEABLIFELVERAARN, ZOMBOMRBEO—DE LT, AHEEIICEH A
EoTNB, ARMIEOT TS, UL 7HEEIL. LA ABEOEEE ST &b 5 &%
IR L7 QIR AR ORIRETE T Z & bARETH D, S A SR RESET
T2, LLABAS, KEMAICLDREFROBELIZBIBINA AT L2 bOI A
%m%wv&b‘%%.7V?%%W%Mﬂ&Lfmhtﬁm%m&@mm%wamof
Wh, TIT, MEOIENEGD 2720, REBEEMLT 2 EELEF—) NI M
RO EEL, REEEFILTIEEEE LTIORFIT I ) £5H0F 55 SHkE
WFAT L7 EEEEAR UL, B Z ORI nitoolefin 12493 172 < O

Figure 1 CF3 _
[ S
R 2 1
\/\No 2 \\‘\\-
‘ FsC NJW 0 _.0
+ R
o H HogeAwe e "
1,3-dicarbonyl —» actlvaﬂon.of — : ' activation of 5
compound 3 electrophile Q_+.0 _H nucleophile —> R ] NO,
+ N 0O ~IO
multi-functional H RN R high enat;tioselectiviiy
organocatalyst 1 L 1,
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VEEP T AT IVDOARFE Michael FIIKIRICEIILTEO ', 4ENZTOF5)7% 1,3-PH
WWRZIVE &) % FA VY nitroolefin 12395 A Michael ff IR IS Z/R&H L 7= (Figure 1),

A .

Table 1 R
1 2 _ R R?
m o, %R @ e Hul o,

1 (0.1 equiv)
2 toluene 4
ee (%) ee (%,
entry ketester yield (%) de (%) —major entry  ketoester yield (%) de (%) major

85
1 j\j\oa 91 11 89 4 6,&%9 93 92
3 %e 9% 85 93 6 M 94 86 81

TOF I 1,3-PHNRIIMEE W ERBEICH W56, WL ARFRLER
D Michael [k 4 N1GE5N5 (Table 1), affiCEBEEF-BWIESHL 1,3-CH))
RZIMEEH T, REFIMOARFLIIBWTADICRIE(ET 220, 7 AFL AR
HEDOHIENITERNWA, @I > FABIRITRISIEE T L (entry 1), KIZ afiCigik
HEEHFOBEAD 1,3-PHNRZIEEIZDWTRE LAEEZ A, EENRD 1,3-THhH)L
RIIMEEHICBNTIRIENWS T AT LA BRI &2 5 7228 (entry 2), BHRD 1,3-UH
WRZIMEETTHBNT, &7 AT LA RRANIZ DRIRAA 4 231 50 7= (entries 3-6) .

BWT, B2 ORI 1L,3-UHNRZIMEEH 5 2HWT, ¥ >FAMIEREIL
& A, RARYNEFH ORIV EY 6 25 W BIRMETH S Z &I2HY) L 7=(Scheme

o
Scheme 1
OH OH
"
~UNO, R OEt AR R— > <0 Y OH  Cl¢Y

AI‘ 1 toluene N02 ............ S O NH N~

high diastereoselectivity OHO

high enantioselectivity pancratistatine epibatidine
B

(1) Okino, T.; Hoashi, Y.; Takemoto, Y. J. Am. Chem. Soc. 2003, 125, 12672-12673.
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Process Development of Pyrimidine Derivatives: Unique N, O-Selectivity in Substitution
Reaction of 4-Chloropyrimidine
Naohiro Fukuda,* Takumi Okamoto, Norio Hashimoto, Shunsuke Goto, Kooji Kagara
Chemical Development Laboratories, Fujisawa Pharmaceutical Co. Ltd.,
1-6 Kashima 2-Chome, Yodogawa-ku, Osaka 532-8514

Abstract:  FR261384 is an intermediate of certain API. Scalable route to FR261384 is described in which many
scale-up issues were overcome to provide efficient, cost effective, “green” route. The developed process has been
run on a multikilogram scale successfully. In this process development, we have found the unique chemosclective

substitution rcaction of 4-chloropyrimidine with various substrates.
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WCRBWTEIA T DR EMFERTIIE ot ) Y 4 @?E/\%@ﬁﬁ%.ﬁr)x&)oto
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Process Development of FR249233: A Novel B-3 Agonist
Shoji Mizobata,* Noboru Kinoshita, Shigeru leda, Koji Kagara
Chemical Development Laboratories, Fujisawa Pharmaceutical Co. Ltd.,

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

Abstract:  Process development of a novel S-3 agonist FR249233 is described. Original process has been
suffered from some hazardous factors and tedious work-up. We ensured safty of the nitoration by ARC etc., and

controlled disgusting by-products with a chromatography-free process in a reasonably good yield.

TENHARRIC AT T D B-3 ZRMIE. TR MCHELICEE LTV . = OBIRMIEENIK 4 IRk o8

RF . EICHERIBEOHEDOIBRIEE LTRINT BN R ENTWS, Baid, 052 ERss
W ES < BrgEAlah & LT FR249233 2 Rt L. TR(LORERAREDBRRE LT 1=,

MDA ) DF AR EIL, L-Phenyl alanine ZHREEBIE L, 7 I /) T 2— /L & 2R EN: S
VY F—ABRENGHEONDIZRX L REDD v 7Y VI RISEBEISL TR HLOTHIN, 1) BE
=t e {b RSB DWMERRERMAE, LB ICL37 I VBOEIILKIE., 3)Fe(0)ict 3
Chemoselective IR LRI, 4) VY AN H T bHERAR Y, KBERIZIZZL OB 4 & A TU-,

iginal Pr 3
Hsz HNO3,H,S0, Hsz TMSCILiBH, ”2"')/\@\ PhCHO B"“N]/\Q\
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©/ )/\©\ 104%
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@O\)\/N)/\@\ o 2) EIOH,HCI ]/\©\
Ho ”JLE/( j 48.5% E j J: j

FR249233

— 106 —



= b o {LRE O ik A

= bSO BT 5 TEASREIL, 1834 4EIZ Mitscherich MER U/ MBREM, XIIREEE & GFF
LTI LONREORFKTHY, RETHLH-DOEANLREHREL LTESKERASA TS, LiLR
Mo ZOFEE., KEOWMEEEA\W55, RIELOMARK - TEERE - BEHEL L OB TERLR W
W RBREA AL TVWD, SE. ZORIGOREBER (BEAREL:91k]/mol, BUGEA:173k]/mol) & ARC ¥
LU — AP TIHMiiL, L VLR ARHEIToT,

AR AT

Fe(0) @& MMty 5% HMENEELRIILIZE Z 5 Boc (R#E LI-PHENRG2FESEEERL,
SYBFNANH T LRERIOERBRTIHETH D Z Ry hoTz, L LARNEG, Boc R#ELZT I/ T
— e mRE Y NIRGHEL EITES, EAEREBEGT Tk, Y B-E D& & Y IXEN 30%
UFIEFLT LE -z, Al C—F OERFRZBR LR, ZORIRSIZIEAT TRAE T%Y
L 7= pyroborate GR 7)) BEH- L TWA Z &b, ZORAZEIEET S Z & T 13%DINETHHY
2135 ENTREE Ao T, BEEENCIE, TRIBORENLCHMESABAEN . A D Boc LETT2VPd/C
Bic, U L7k, BiBoc k&7 2 & T, @IRFE - MAEAR FR249233 2155 Z LIZIIL TV 5,

OH
HoN N H
m . ©/ 0\/<? — ©/ O\A/N)/\@ +  by-product B-E
-
HO NO: HO NO,
: A

Q O ;
o\j’iﬁ OH 9 OH (" OH ©f°~)\f“‘
O, caaulidits

L B c D E _

BL k. fERVERHEIC L D LR T 0k ARERRMBMO AR A I = X b L MIERETFEMS Li2o0n
THET D,

—107 —



P2—36

e L TORMEZEIESERWTAF O Fu i) MERRBOBR

(deXfiti - SORST)
Off X, m EFE IEHEE, &F &

Development of Hydrosilation of Alkynes without Formation of Isomers as Impurities
Fengyu Bao,* Guohua Gao, Masamichi Ogasawara and Tamotsu Takahashi
Catalysis Research Center and Graduate School of Pharmaceutical Sciences, Hokkaido University,
SORST, Japan Science and Technology Corporation (JST),Sapporo 060, Japan

Abstract: Late transition metals catalyzed hydrosilation of alkynes usually affords a mixture of
three isomeric vinylsilanes, thus their utility has been limited. We developed a novel catalytic
hydrosilation of alkynes using titanocene complex which gave a single isomer. Both internal and
terminal alkynes could be used for this reaction

Hydrosilation of alkynes provides an efficient direct method for preparation of alkenylsilanes
which are very useful building blocks in organic synthesis. However the key or the problem is how
to control its regio and stereoselectivity. Late transition metals catalyzed hydrosilation of alkynes
usually affords a mixture of three isomeric vinylsilanes'(eq 1). The utility have been very limited,
since the separation of these isomers is very difficult.

cat. R R!  SsiR%; R
— . — +
SiR% SiR?%;

RI-==+ R%SiH eql

On the other hand, early transition metals display improved regio and stereoselectivity. In 1991,
our group reported a highly regioselective zirconium-catalyzed hydrosilation of alkenes’, however
group 4 metal (except Lewis acid-catalyzed trans-hydrosilation of alkynes using MCI4(M = Ti, Zr,
and Hf))’ catalyzed hydrosilation of alkynes remained to be studied. In this presentation, we would

like to report a novel catalytic hydrosilation of alkynes using titanocene complex which gives a
single isomer..

cat. Cp,TiBu, R! R?
RlI—=—=—=—=R? , PwSiH, EES
SiHPh,
R'=n-Bu,R2=H 78% (59%)¢
R!=n-Oct, R?=H 76% (67%)

GC yields. solated yiclds are given in parenthesis.
- A typical reaction was carried out as follows: To a solution of Cp,TiCl, (0.20 mmol, 50mg)
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and THF (5 ml) was added 2 equiv. of n-BuLi (1.60 mol/l, 0.25 ml, 0.40mmol) at -78 °C. The
solution was stirred for 1 h at -78 °C. Then diphenylsilane (1.Immol, 0.20ml) and 5-decyne (1.0
mmol, 0.18 ml) were added. The mixture was warmed to room temperature and stirred for 1h. Only
E-isomer of hydrosilation product was obtained as a single product. This indicates that the
reaction proceeded in a regioselective syn-addition manner. In order to investigate on this novel

reaction, various silanes and substrates were used. The results are shown in the table.

_ cat. Cp,Ti Bu, 1 R?
RI—=R? +  H,SiR’R* R

SiHR3R?

(R!, R =H, alkyl or aryl; R3, R* = alkyl or aryl)

Table 1 Hydrosilylation of different alkynes giving vinylsilanes ¢

Alkync silane Products Yield(%)”
n-Pr—=——n-Pr PhySiH, \_< 87(70)
SiHPh,
. n-Pr. -Pr
0-Pr n-Pr MePhSiH, 97(66)
SlHPhMe
. T™S
™S Mec MePhSiH, L( 82(54)
SiHPhMe
Me
) TMS
T™S Mc PhSiH3 68(44)
lHPh2
n-Oct
n-Oct H PhSiH; 52(31)
SiHPh

4 Cp,TiCl,: 0.20 eq., n-BuLi: 0.40eq., Ph,SiH,: 1.1 eq., alkyne: 1.0
eq. ®GC yields. Isolated yiclds arc given in parentheses.

In summary, we developed a novel catalytic hydrosilation reaction of alkynes using the
titanocene derivative as a catalyst. The reaction proceeded with excellent regioselectivity and

stereoselectivity.

Reference:

1) (a) Ojima, 1. In The Chemistry of Organic Silicon Compounds; Patai, S.; Rappoport, Z,; Eds.; John
Wiley: Chichester, 1989; p 1479. (b) Hiyama, T.; Kusumoto, T. In Comprehensive Organic Syntheis;
Trost, B. M.; Fleming, L.; Eds.; Pergamon Press: Oxford, 1991; Vol. 8, p 763.

2)  Takahashi, T.; Hasegawa, M.; Suzuki, N.; Saburi, M.; Rousset, C. J.; Fanwick, P. E.; Negishi, E J. Am.
Chem. Soc. 1991, 113, 8564.

3) (a) Asao, N.; Sudo, T.; Yamamoto, Y. J. Org. Chem. 1996, 61, 7654. (b) Sudo, T.; Asao, N,; Yanamoto, Y.
J. Org. Chem. 1999, 64, 2494. (c) Sudo, T.; Asao, N,; Yanamoto, Y. J. Org. Chem. 2000, 65, 8919.
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Development of Catalytic Process from Stoichiometric Way for Preparation of Acene

Wenying Huang,* Xin Zhou, Ken-ichiro Kanno and Tamotsu Takahashi

Catalysis Research Center and Graduate School of Pharmaceutical Sciences, Hokkaido
University and SORST, Science and Technology Corporation (JST), Kita-ku, Sapporo 001-0021

Abstract: An cfficient catalytic aromatic ring extension method from o-dihaloarenes was found. This
palladium-catalyzed reaction of o-dihaloarenes with alkynes starts from readily accessible o-dihaloarenes, and
produces naphthalcnes or anthracenes in good to excellent yields. The novel multi-substitutcd polyacenes, which

havc their promising applications in material science, can be constructed by this synthetic method.

Straightforward aromatic ring extension methods to construct substituted polyacenes have received
considerable attention in organic synthesis due to the increasing potential application of polyacenes in
material science.' We have recently reported two methods via zirconacyclopentadienes. One is homologation
of linear polycyclic compounds.® The other is a coupling reaction of diiodoarenes with

zirconacyclopentadienes in the presence of CuCl (eq (1)).2 ¢

For the latter reaction, we expected the
development of catalytic reaction is very attractive. Here we would like to report our recent result for

aromatic ring extension reaction from dihaloarenes.
Et

Ph Et Ph
Ph | = Et cuCl Ph Et
+ szZI’ . (1)
Ph [ e OMPU pp Et
Ph Et Ph Et
68%
After trying many transition metals and using various additives, palladium catalyzed reaction was found

finally as shown in eq (2). The o-diiodobenzene reacted with alkynes in the presence of a catalytic amount
of Pd(OAc), with 2 equiv of AgOAc to give 3 in excellent yields. There is no report for the catalytic
aromatic ring extension from o-dihaloarenes, to our best knowledge, although some catalytic reactions using

mono- or difunctionalized benzene have been known.

Pd(OAc),, 5 mol% R

@ ! AgOAc, 2.0 equiv R
+ R—=—R " > OO )
| toluene, 110 °C, 24 h

6.0 equiv R
R
1a 2a(R=Et) 3a(R=FEt)92%
2b(R=Pr) 3b (R =Pr)99%

A representative procedure is as follows: To a solution of o-diiodobenzene 1a (I mmol), Pd(OAc), (5
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mol%) and AgOAc (2 mmol) in toluene (6 ml) was added-3-hexyne 2a (6 mmol) at room temperature. After
stirring the mixture for 6 h at 110 °C, 1,2,3,4-tetraethylnaphthalene 3a was formed in 92% yield along with
16% hexaethylbenzene as determined by GC analysis.

It is worth noting that a silver salt plays an important role in this reaction. In the absence of the salt, this
reaction could not proceed at any reaction temperature. If the amount of AgOAc was less than 2.0 equiv, the
starting material 1a could not be consumed completely, and the yield of 3b was relatively low. We also
changed the additive to other silver reagents, such as Ag,COs, Ags;PO, and AgNO;, and found these silver
salts gave lower yields compared with AgOAc under the same conditions. Other bases such as K,CO;,
Cs,CO; and triethylamine also gave very low yields of 3b.

To investigate the scope of this reaction, several kinds of alkynes and iodoarenes (1b-d) were used.
These iodoarenes could be easily prepared from either direct iodination of aromatic compounds® or our
previously reported method via zirconacyclopentadiene. ** Table 1 summarizes the results of the reactions of
various o-diiodoarenes with alkynes catalyzed by Pd(OAc), in the presence of AgOAc.

Table 1. Palladium-Catalyzed Ring Extension Reactions of Various o-Diiodoarenes with Alkynes®

Entry [odoarenc Alkyne Product Yield/% ¢
Et
Et—==
1 1a ‘OO 3 83)
Et—=-
2% Et
Me Me Pr
Me I Me Pr
2 1b Pr—=—Pr OO 3 68(42)
Me | 2 Me Pr
Me Me Pr
Pr Pr Pr
Pr | Pr. Pr
s Tl e a POOCD w e
Pr | Pr Pr
Pr Pr Pr
1 Pr, Pr
4 m 14 Py ‘“ b 3h (68)
s s h
r

2GC or NMR yields. Isolated yields are given in parentheses.
In summary, we established a palladium-catalyzed ring extension reaction of o-diiodobenzene with

alkynes (eq (2)). This result led our previous stoichiometric reaction to a catalytic one, and extended the

methods to construct novel substituted polyacenes.

References:

1) M. D. Watson, A. Fethtenkétter, and K. Miillen, Chem, Rev., 101, 1267 (2001)

2) a) T. Takahashi, M. Kitamura, B. Shen, and K. Nakajima, J. 4m. Chem. Soc., 122, 12876 (2000). b) T.
Takahashi, R. Hara, Y. Nishihara, and M. Kotora, J. Am. Chem. Soc., 118, 5154 (1996). c) T. Takahashi, Y.
Li, P. Stepnicka, M. Kitamura, Y. Liu, K. Nakajima, and M. Kotora, J. Am. Chem. Soc., 124, 576 (2002).

3) 3)a)D.L.Mattern, J. Org. Chem., 49, 3051 (1984). b) H. Suzuki, Org. Syn., 51, 94 (1971).
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Chemoselective Hydrogenation Using Pd/C(en) Catalyst
Hironao Sajiki, Keiji Oono,* Tomohiro Maegawa, Kosaku Hirota
Gifu Pharmaceutical University, 5-6-1 Mitahora-Higashi, Gifu, 502-8585
Wako Pure Chemical Industries, Ltd., 1633 Matoba, Kawagoe, Saitama, 350-1101

Abstract: We have found that a Pd/C catalyst formed an isolable complex with the ethylenediamine (en)
employed as catalytic poison, and its complex catalyst [Pd/C(en)] chemoselectively hydrogenated a variety
of reducible functionalities distinguishing O-benzyl, N-Cbz and O-TBDMS protective groups, benzyl
alcohols and epoxides.

NT VY LRFPACHE, F & U TEMBTICAWS L, BIBUSHS 72 < Sllto®F, B
DR, RUSHOEIR, HRIHRRE TH B L L bic, BBMmARmERt: TEX REREE PHIRMIC
BICTE B 7, atom economy HHESD TE VBB BAREE L L CREICAV S TWS, UL,
Pd/C DFEFOMRIAV VR TEARLERE D 7o DI BRER BN BRI 2 R T 5 = L IZR#ETH - 7=,

Boxid, PAC W HEMIEICRIZ, HOAMERE LTabh 2 EHMEELTRNT 5 £ PdC
DIFETCAMPERABEF L, TAa— AL ORER L LTER SN BV OV EDOKBRINRIRG
KA Sh2Z L2 RWELE, D B0l etk L, §iliD PAC 2=F Lo o7 IV TE
ﬂ‘rram@'m a T, HEETREZRERRILRIRM PAC-=F L > 7 I AR MUEP/Clen)] 0 FH8Y
R LT, 2

5% Pd/C(en)
S U S S RSN I (N L 1 8
, _ . OBn w,24h - t,24h OBn
AT THMBETEITY LN TE, AMEEIK MeOH (91%)
ELCHRKZBHET 210 THRE LR S MeQ 5% PdiC(en)  MeQ
AICZ T, BEOHY R UERICH %, #% B"O_@'CH=CH2 S mo—@—a
D PUC ILA BN DR AN R 2 <R ET, R MeOH (96%)

FCORGRIFCL 2 &b S EMBLE)SEE  CorPro-opn — ot orcten). Ha (balloon) oreoH (75%)
; ,3h, DMAP, THF
RN H S, EbIZ, Ny z—F i f

5% Pd/C(en)
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Scheme 1
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MeOH, rt
9h, 72%

I\
BnOCH;”~ 0~ “GH,OH

Ac0,| DMAP, 1t
TEA [2h, 82%

!\
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NCO HeN
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¢) H. Sajiki, H. Kuno, K. Hirota, Tetrahedron Lett., 38, 399 (1997). d) H. Sajiki, H. Kuno, K. Hirota,
Tetrahedron Lett., 39, 7127 (1998). e) H. Sajiki, K. Hirota, Tetrahedron, 54, 13981 (1998). f) H. Sajiki,
K. Hirota, Chem. Pharm. Bull., 51, 320 (2003).
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Chem. Soc., Perkin Trans. 1, 4043 (1998). ¢) H. Sajiki, K. Hattori, K. Hirota, Chem. Eur. J., 6, 2200
(2000). d) K. Hattori, H. Sajiki, K. Hirota, Tetrahedron, 56, 8433 (2000). ¢) K. Hattori, H. Sajiki, K.
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Synthetic Study of Benztryptophan Derivatives
Yuusaku Yokoyama,* Tomoyuki Yamaguchi, Masashi Sato, Masanobu Tani,
Yasuoki Murakami, Hiroaki Okuno

Abstract : The reaction of benz[e]-, benz[/]-, benz{glindolcs (7a-¢) with dl-scrine (3) in the presence of
Ac20 in AcOH at 50 - 60 °C gave the corresponding d/-N-acetylbenztryptophanes (8a-c) in 42 - 59% yield
accompanicd with 2,3-di-subusituted derivatives (9a, ¢) as by-products. Kinctic resolution of 8a-c by
Aspergillus acylase gave corrcsponding optically pure benztryptophans (S-11a-c).

Introduction

Benz[ftryptophan (1) iX, BiTA > F—/ 2,3 — A% 2 45—+ (IDO) COH
EEMEEATHLAME LTERAIATEY, TOARIEDL VL S0 s :
ENTV5,! Thoid, WIFRLSBBARTH I BRIRS bOTIEA
Mote, ek, XUEVRICBREEFET LA =1L Q) &Y (3)
M ORIEY D N-Acetyltryptophan ik (4) % -{TRTIRLL B I ks
RHLT.? EBI, 7T —¥ THRENET D 2 LI0 L 0 Mk
4-Bromotryptophan (5) 233 % = & & B L 7= (Scheme 1), A~ it, ZoJik@dxISA LT, %
FRCHBRREAR AN F L7 7 VEOBRICHS L0 THET S,

Scheme 1 CO,H

HO/_< 3

NH; Acylase
| ] ——
AN Ac,0 in AcOH, 80°C, 1.5h
H

R=H
AN
X —ym X H X=4-Br

2 X=H 89%; X=4-Br 73%; 4
X=5-Br; 82%; X=5-OMe, 79%

AcHN__CO,R

5, 48%, >99%ee 6, 49%, 99%ee

Results and Discussion
1) Benzindole {&tY LD RIG

HE), AV F—AVBEDORISEREHTERRZLE 2, WFRY 0%EDIEINECH -7, IR
. BORTZANEER(dIF10) 2 TMSCHN, LD AFAZRFA(T) & UTHB U %EH L,
Benz[flindole (7b) & DG Tik, FBHAML & 22v =, BINBOBRRIZ - DEBABRRRETHS
EEZX b, L L, Benzlel-& B\ it Benzlglindole(7a, 7c) DEFAITIEL. 1> F—L & DREED
RHOIIR< BN 27 200 b ¥ U > G) DA L= 2,3- Uik (9a, 9¢) 7S RRE DU CA: b
Lic, 22T, RIKIRE. F#dH 50 ERED TN VRIS LI 2R 2 B3 LR, Bebzlel-b
DU M3 Benzlgltryptophan(8a, 8c) DUNE ¥ |8 L& 5 L RBIC, BIAERBOEREMZ D = LT
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L7 (Scheme 2), Benz[fltryptophan(8b) B8 L Cid, WA m LEW 2 Z LIZIZMSI L BBIERYIT
2B ohihol,

Scheme 2 CO,H
2 A~ 3 L2
i’:’ e T: 1. HO . NH2 i:( e T' COchg Lk
b AcOin AcOH, -7+ NHAG
30N N 50 - 60 °C RS N +
AL S =
' 2 8a: 42%
8b:43%

a:Benzle], b:BenzZlf], c:Benz[g] g, .50

2) Po5—HITkBRENE

N-TEHFNME(10) DT ¥ T —FBIZ LD HERENT, Wb FAEBE T L, YEEAITHR
Benztryptophan J (5-11) 252 Z L 8K/, T, EE N N-7EBFE(R-10) b HFHZ HE:
Tdho7-(Scheme 3), TN EDIFEHEL, KFEEED T A THEHF L,

Scheme 3
. (Ry % NHAG
5 COH  acylase, CoCly o s OO uel R
e NH4H.PO, (pH7.6) .2+ \""H pih H
-Fs T +
¢ f I " NHAc - F | NH, LEL; | CO,H
& N 37 °C, 3 Days TN N Y g! N
Y ) N 1 L
9i H wIx M N2
¥ 410 a: Benzle], b:Benz[f], ¢:Benzlg] S-11:12 - 37%, > 99% ee R-10 : 26 - 35%, 99% ee

MK 453H% & 7R > o 7= N-Acetylbenz [g]tryptophan (R-10¢) {22V T, Scheme 4 IZH->TF & Ik %
R W T B F ATV, FEERICHIFRE R-11c 2457-, #E-> T, Benzlgltryptophan (10¢) (Z-2V T
(S e iDL AN TS MV A e gk o & ) P N S

Scheme 4
1. TMSCHN, 1.H RA1
q0 ———— " -11c
R-10 2. Booy0 2.0H
42% from R-10
97% ee

MBS DWW CIRT ¥ T — B TIKRSREBETT LT, XKRUBDO § KkThHHZ ENFRENTE
M., Y7 k77 & Benztyptophan FHD CD A7 b ADOHEEITV, 7T —ElZ L > THIAKS
FENEIT LI R SBETHHZ LR LT,

Refernece

1. a) C. Ma, X. Liu, X. Li, J. Flippen-Anderson, S. Yu, J. M. Cook, J. Org. Chem., 2001, 66, 4525-4542.
b) T. S. Yokum, P. K. Tungaturithi, M. L. McLaughlin, Tetrahedron Lett., 1997, 38, 5111-5114.

2. Y. Yokoyama, H. Hikawa, M. Mitsuhashi, A. Uyama, H. Hiroki, Y. Murakami, Eur. J. Org. Chem., 2004,
1224-1253.
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1) 9T FETAK-603 O TO A RRUEHME R

(RAREIE (BR) REHFIERT)
OKBFIEH, faEsgt. AiEFER, RAME, LTH.
R, BHEE, PAER, GlxF

Process Development of Antirheumatic Drug TAK-603 and Synthesis of Metabolite
Masahiro Mizuno, Atsushi Inagaki, Yoshiharu Maeda, Hiroshi Nakatani, Makoto Yamashita,
Norie Soma, Yasuhiro Sawai, Koji Nakamoto, Mitsutaka Goto
Chemical Development Laboratories, Takeda Chemical Industries, Ltd., 2-17-85, Jusohonmachi,
Yodogawa-ku, Osaka 532-8686, Japan

Abstract: A practical method for the preparation of TAK-603, an antirheumatic drug, has been
developed. As a result of the optimization of the Friedel-Crafts reaction in the presence of
SnCly/POCl3, 2-aminobenzophenone skeleton, the key intermediate of TAK-603, were formed in
good yield. The selective substitution reaction of 1,2,4-triazole has been accomplished by using of
4-amino-1,2,4-triazole and deamination. In the case of the synthesis of M-IV, the metabolite of

TAK-603, we found the methanesulfonyl group was a good protective group of the phenols for the
Friedel-Crafts reaction.

TAK-603(1)\, @AEBIEE Y v~ F 2408 - 18 N oy
R S R O G DO s

T AT, TECIZET - BB {LIFFE 518 Meo COEt  MeO CO.Et
NN DO R Lz, 10REY O O
M-IVQ2)D R A RRIEDBRRIZ OV T HEN OMe OH
+%, Oe Onte
TAK-603 (1) M-1V(2)

1. Friedel-Crafts X i D Fx i1k,

2T/ R T2/ B ERTRG LT I28MBEREREL. TOEEHFEIZOWV
TR BRET LT, & DO#E R, N-(3,4-dimethoxyphenyl)acetamide (3) & 3,4-dimethoxybenzoic acid
(4) & DFriedel-Crafts UG 2 BIR L. SBLRINEFERT 5 2 L10 L7-, SOITET CHk
WEEWRY U BRI TRIGS® TV e, BIERY OHIHESREE CINEN62% 2B 25 2
EBHERD ST, Zhics L, MWES/ A F EbY) CORBRIZTYESRiE(LT 5
ZLILLY . 0%DBEINEEER LT, P

MeO O NHAC
SNnCl(1.8), POCI4(5.0) MeO °

MSOD/ NHAc MGOD/COZH
+ -
MeO MeO O

90%

OMe

OMe
3 4 5

2. PIT YV NBRONMEEROBIRRIE
D ERIBIZ BN TIL, 7 10 X FIE6) & 1,2 4-triazole & DT EM: T CORBE
BRISEAIT> TN, ZOHEEITIZEHMA)B0%DINETHB DI LT, (BRI
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OB %ENET D7D, YV ITNAN T L7 v MRERRE R TH-7-, (Route A)
FERE A2 RET LR, 4-amino-1,2,4-triazole AW T B BINAIC IN. TEBR S 714
T I /b ERDFECTHRICREEZRET D2 LI2ED, TRERT B Z &42<1%
0% DEINKRTHS Z L 2K, (Route B)

/\N

MeO.
N a KoCO3
P N
MeO CO,Et
O Route A
OMe
OMe OMe
6 e TAK-603 (1) 7
N, )
N
Route B \ NaBr. DMF /:laNoz, HCl
Br'+ o~ ,NHz
MeO Ne—N )
MD// N Route Yield (%) ¥
MeO CO,Et 1 7
A 60 15
O B 90 0
OMe a) Isolated yield based on 6
OMe
8

3. Friedel-CrafisIRIGIZTT X 5 7 = / — R#BEOFI A
KREHIM-IVR)E AT DICHT=0 ., 7 = ) —NAAEKERE & IS HIE T 2 525884 > k
Thol, HWE, AV 7oLV ETHREL CTHUELTF ¥ M THRIRH#ET B ThHo T
M, A Y7 € EliIFriedel-Crafts G TR #ZE SN TRIRENE Z 2 7-HFERKE 25
XHEH/T, —BNEITI%IB\ERDoT, THIIHL, AF VALK NVETHREL-
b &9 & 3 & DFriedel-Crafts S IXFIE AR < EIT L, IRIS% T2-7T I /)R T2 ) VB
102525 Z EBHEE, THICHEY, —BINRIIN%FE THET 3 L3tz GBIk
KIBIZEGET I8 -7,

MeO. NHAc

MeO O °

MeO. c MeSO,0. CO,H  SnCls, POCI3
U —_— O ——— M-IV(2)

95% 0SO,Me

OMe
3 9 10

References: 1) (a) Baba, A.; Kawamura, N.; Makino, H.; Ohta, Y.; Taketomi, S.; Sohda, T. J. Med.
Chem., 1996, 39, 5176. (b) Ohta, Y.; Fukuda, S.; Baba, A.; Nagai, H.; Tsukuda, R.; Sohda, T.;
Makino, H. Immunopharmacology, 1996, 34, 17. (c) Baba, A.; Makino, H.; Ohta, Y.; Sohda, T.
Chem. Pharm. Bull., 1998, 46, 1130. 2) Nakatani, H.; Yamashita, M.; Kuroda, K. JP10182573 3)
Maeda, Y .; Inagaki, A. W09600223.
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FILTLUVARTY FEERVESF v RELEDOTHTARER

(EB K L)
OBKILMEE - FHEET - ZRM M - HIIHT

Chiral Bronsted Acid-Catalyzed Asymmetric Synthesis of Nitrogen-containing Compounds
Takahiko Akiyama,* Junji Itoh, Hisashi Morita, and Kohei Fuchibe
Department of Chemistry, Gakushuin University
1-5-1 Mejiro, Toshima-ku, Tokyo 171-8588 Japan

Abstract: Organo-catalyzed asymmetric reactions have attracted much attention of synthetic organic
chemists because chiral compounds were obtained in the absence of organometallic catalysts. We
have designed and synthesized a new organo-catalyst. A chiral phosphate, which was prepared
starting from (R)-binaphthol, was found to be a useful chiral catalyst. Chiral Brensted acid-
catalyzed Mannich-type reaction of ketene silyl acetals with imines proceeded smoothly to give B-
amino esters in high yields with good to excellent enantiomeric excesses.

() =F o FARRNRATQRKITICBIT D ARAFAE L LTIE, “hE CRFEMENEE
B L 7= % SV EHEBAEA — BRI AN LN TEY, BVFRFRENELEN TS, —
77, EESBE RV OCABRNC LA RFE SIS ER 2ED TS, B idEica I Vi
HTBINT ) F— FDOREFMEISNT L 2T v NEERMEEIC L 0 SRR EIFTA - %
RWNFELTWAE Y, 22T, LFEEMRT LU RAT v FEERUEEZ HVNIE, 8- 2 R L L
B<oTIERVNEE R, A, (R-CT7 b—A 8 Y VEEFEKETFA L LARLT, A
HTIE, ZOHRRIFINLTVLORAT y FERIEZ V-2 F o F RN~ v = v b BIRS
ZONWTHR~RB D,

(RER L BR) BT, Fx OBEMEGO mol%)FELET, &7 Y YATEF—MA I V& IER
SET, WEHROY VEEX-H) ZHOVD EAFBFRIIR R0k, EF T b—1D33-
MICHFFREGAT A LICE Y AERENALL, 4= b7z VEOEBRLIZT LY 25
v FEEZ RS Z LIT X Y REWERIT 89% ee F T I+ L7=(Scheme 1),

O@ 00
@ OTMS O x (B0 mol%) NH O (Scheme 1)

)N, + =
Ph OMe Toluene, -78 °C OMe

X=4-N0206H4; 89% ee
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ARSI FFERREE DB TEOAFIRBBREAL, T o b ARREH T T & IEDSER
L7z,

RIZZDT VAT y FBEERAV TR A IV BBy Ty INT IV EDV = E
BISUSDRERET T, Y EBERMICERL, & HIiLRE 96% ee DR FUILRTH L /(Table
Do

Table 1. Results of the Mannich-type Reaction

0
HO PoH OH
j@ 4 omMs (10 mol%) @
N N >=% NO, NH O
R‘J' R? R? Toluene, -78 °C 91/\/lj\0R3

(1.0 eq.) (1.5eq.) A2
NH O NH O NH O
Ph"" “OEt Ph"\i)LOEt Ph">y" “OMe

quant., syn/anti=87/13, 96% ee? quant., syn/anti=93/7, 91% ee?  79%, syn/anti=100/0, 91% ee?

L, X, L,
NH O NH O NH O

Ph” : 7 OEt PR X : ! OEt PR X . { OMe
Me CH.Ph OSiPhg
85%, syn/anti=95/5, 90% ee? 65%, syn/anti=95/5, 90% ee?  86%, syn/anti=100/0, 91% ee?

4Ee of synisomer.

(#538) W-lZa/mk LT:(R)- EF 7 h—AHERDFINLT L ATy REEN, <=y eSO
REfP L LTEOTF U FARRENBRERT 5 2 L 2P o0 L, AT, B/ A0
gL LTORBIMBIN, BIE, hoRBRERWA IV ~OHMESIZ OV THIRMTT
&b,

References:1) T. Akiyama, J. Takaya, and H. Kagoshima, Synlets, 1999, 1045. T. Akiyama, J.
Takaya, and H. Kagoshima, Synlert, 1999, 1426. T. Akiyama, J. Takaya, and H. Kagoshima,
Tetrahedron Lett., 42, 4025 (2001). T. Akiyama, J. Takaya, and H. Kagoshima, Adv. Synth. Catal.,
344, 338 (2002). T. Akiyama, J. Itoh, and K. Fuchibe, Synlett, 2002, 1269. 2) T. Akiyama, J.
Itoh, K. Yokota, and K. Fuchibe, Angew. Chem. Int. Ed., 42, 1566 (2004).
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FTNT I PRI X DR RE — IR ER S

WA, - 7al 7 4 7HPD
O BBHIEAN, FHAITF. TR, Rk

Catalytic Asymmetric C-C bond forming reactions with Chiral Ruthenium Amido Complexes
Masahito Watanabe,* Ayako Ikagawa, Hui Wang, and Takao kariya

Graduate School of Science and Engineering, Tokyo Institute of Technology and
Frontier Collaborative Research Center, O-okayama, Meguro-ku, Tokyo 152-8552, Japan

Abstract:  Well-defined chiral Ru amido complexes with chiral diamine ligands efficiently effected the asymmetric Michael
addition of 1,3-dicarbonyl compounds such as malonates and B-ketoesters to cyclic enones and nitroalkenes to give the Michacl
adducts in cxoellent yields and ee’s. The catalyst performance in terms of reactivity and enantioselectivity was highly influenced
by the structure of the arene and diamine ligands as well as the reaction conditions; the enantiomeric excess of the adduct reaching
up to 99%.

bhubhud, ThETY boRodf IV OAEKFBELR T E U CEMMECEBNCAEES T S VBT
ZHORKAT =Y LT I S Ru(diamine) 1f-arene) 23, BW\\T LU R Ty MIEEMER BTS2 L ITEH LT
I TEIRTE— IRFFERERRUS R LT &, FORE, 455 Ru $EEN B e, 8 — ARy b AR0= b
ALT40&, 1, 3=TANVRZMEAE DTEvA TARIEORELE LTERTHY . Mid-5<A A4t
AR EERCLHZ D L2 RN L, ™

L BKa, 8Ty b ATE 1, 3~ THNAR= B E DFRE<A Z VRIS

% Ru 7 3 FESMATET, B8R e, B —~TRIFY P AL v R VBV AT USRI RUR L. A% —A |
WORT & ITEIR, St F AR A TR R 527, BUSSIRIZAVA T 3 RESAD 7 L— il
NFOREIZ e ST B, SBIRT L— VBN TR 07 I RESRIET N O EE TS TS S
T OODETEETH D, ¥ UL, AvA SIBIETIET L— B FREE < . BTAEEORINE & bizk
IMER L OSBRI 1 L. 15 99% ee D~ A /AR BN, EBIZ. AL FF—L LT B—7 bk
TART VR b R AT VORIG B IHHSHET L, 90% ee #8254 7/ UHIHARSEINECE LN, #1o,
B =7 b AFNLOBIETHE, BUSHE & A O E N RIS R S KB RIF$ T L b=,

AFx—UA1
0 .
chlral Ru cat
chual Ru cat
(4 M “sonvent, 040 °c (& _coR!
COR?
8/C =50-100
n=123
R =Ts, Ms, Tf
0
CO,CH3 ' CO,CH3
COLCH; CO2CH3 COCH, co,0H;
99% yield, 98% ee  99%, 98% ee 75%, >99% ee 83%, >99% ee
COzCHs &’COCH:; ;—NOz
CO,CH;4 COLCH3 CO,CyH5
51%, 97% ee 99%, 91% ee 99%, 92% ee
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9 = kAL AL 1. 3= HNR= MBS E DRE~A IV

YEREE DT I VB TFE b ORFNT =Y AT T FEbA Ru(diamine)(rf-arene)id, A¥—A 217 T LI, %
HiEB# = baT AT AL LY T AT E OIEAIISIEORE L LTHATHY . $HET D80 e
WIEEDYALME= (A ERVINERTEZX B Z L2 RV L, FERISRIR VLRI, Shikn7
L— B TFRVT I VENFOREICRE BEN, BRWT L— BT 28T D8R0 @ RS AR
L. BV~ A AR G2 T2, FHS, ANV FEOBEBBEOSRIIHKTHY . v F AT
B ANRENEE HOUT I U ERVESASICR D BVEREON, X612, BT bx=RTARL]L,
3 =T FUOBISHIBCEIT L. 90% ee X DA FAINEE 525 Z & hsbipotz,

A¥—5h2

chiral Ru cat

chiral Ru cat CH(CO,CH3),

NO2 + CH,(CO,CH
i 2COLHI toluene, -20-0 °C  Ar~% NO;

S/IC =350 1:1-1.2

@Q@Wl@fq&

yield, % 93
ee, % 94 92 93 95 97 98 Ru[(S,S)-Psdpen}(hmb)

AEUSEPT D OFla Y 77 AOHRKE SGTRISATRETHY . AXF—L3ITTTLIIC, FEALT=ULT I
F35{& Rul(S,9-Psdpen](hmb) (Ps = pentamethylbenzenesulfonyl, hmb = hexamethylbenzene) DL, = hrz
TN 1 el B ATFAND, 95%ee DY 77 AHHEK2 ARUILETHONDS Z LatbhoT,
SLED XS~ A ZVBUSIIARET 2 FESADTE FrYE L UNLIEARHEHEIZ L > TASITodb S, KM
ICHENTWA, $7=. 73 FEskE <A 7 R — & DRIEOLIEVESRHE L X O A8EN BT 20
SMADRUSHER TP T L CRIGEHBIZ BT 2R G O,

AF—Ih3

; CH,(COLCHy), Ru[(S,S)-Psdpen](hmb) I CH(CO,CH3),
+
OK)/\/NOZ’ 2 %2 Tloluene, 20 °C, 48 h OmNO2
1:1.2
CH30

CH30

1 H 2
N
......... - | 0 SIC  vield, % ee, %
......... . O ;
50 95 95
CH40

100 85 95

Rolipram

References and notes

BRI

1) K. Murata, H. Konishi, M. Ito, T. Ikariya, Organometailics 21, 253 (2002). 2) M. Watanabe, K. Murata, T. Ikariya, J. Am. Chem.
Soc. 125, 7508 (2003). 3) T. Ikariya, H. Wang, M. Watanabe, K. Murata, J. Organomet. Chem. 689, 1377 (2004). 4) S.
Hashiguchi, A. Fujii, J, Takehara, T. Ikariya, R. Noyori, J. Am. Chem. Soc. 117, 7562 (1995). 5) D. M. Bames, J. Ji, M. G. Fickes,

M. A. Fitzgerald, S. A. King, H. E. Morton, F. A. Plagge, M. Preskill, S. H. Wagaw, S. J. Wittenberger, J. Zhang,JAm. Chem.
Soc. 124, 13097(2002).
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HRERIRF A —ILEORSR

(EBMERRY  RAEFHE)
Pranab K. Patra, O8J3% %, WHERE, BHH %

Studies on the Improvement of Odorless Thiols and Sulfides
Pranab K. Patra, Manabu Matoba*, Kiyoharu Nishide, Manabu Node
Department of Pharmaceutical Manufacturing Chemistry, Kyoto Pharmaceutical University
1 Shichono-cho, Misasagi, Yamashina-ku, Kyoto 607-8414, Japan

Abstract: N-Morpholinohexsylthiol (MHT, 1), N-Morpholinohexsyl methyl sulfide (MMS, 4), and
N-Morpholinohexsyl methyl sulfoxide (MMSO, 5) were prepared as the new odorless organosulfur
reagents, which can be easily separated from the products of dealkylation with NaH-sulfur

nucleofiles system, Corey-Kim and Swern oxidation by conventional acid-base extraction.

(B8] REEEOE, BREMEI SAFARALT 4 F (MeS) R ¥ FH4— (EtSH) iieh
DEBBEREL LTERD FFH o FA—A (Dod-SH), FFIARAFALALT 4 F (Dod-S-Me)
ZBA% L, Corey-Kim B#L, # Y = FILE, AlICL-Fi¥REAMAOERIZL DT NV HNALICTEIS LT
FREBICBITDEMEEZ AL CE 7, £, FFUAAFAZRLEEY F (Dod'SO-Me) % &5 2 F
WANEFR Y FORBMME LTHWD Z L T Swern LA R TITR X AR EMR L TE -, LivL,
NG EADHERMBERTILHBHATH Y, BISAEHH b O4BERAEIT MeoS, EtSH BIZA S Tt
I8V, BT THME, HE SR & ONMENE:  HEML TR SR F 4 —0L - LT 4 FOR%
ML, EARY VREATHMEREO S o A LRI BT G AMEA BRI LT,

[RER] WE LI, BECIKER 10 OMBEATTET A~ « ALT 4 FRERTHE 2 &% HH L
TEY, TARY YRE 4AMOREEES>TVDIENLBHT TI~10 HORELEHS NEAKY
TR ENTF A=) (MPT), NEAKY ) 7FAFA—L (MBT), NEAKY )T IAF AL (MAT)
NFENARY J~FYNFA—A (MHT, 1) R BRHERF A —L L LTI L CRERRE T4 7,
TORER, MPT, MBT, MAT OIEICERTER L, 10T > THERITERTH 7=, MHT (1) O
FAREWHDTEGTHY, 67 ma~FY /)= (2) LEAKRY U REESE 6-FAKY J~NFH )
T (3) ~EFEL, BOKMELTFARFEL LIRS T AN UMM L D AND T M~ & T L
1E2EWRTHREL, L1 EAFMELTHRBER AL T 4 K (NEAKY ) ~F LA RAFLALT
4 F:MMS, 4) &R L7 (Scheme 1),

Scheme 1
a / \ b / \ Cc / \
Cl—(CHg)g—OH — @ N—(CHg)g—OH —> N—(CHp)g—SH —> O N—(CH,)s—SCH;
>97% \_/ 3% \__/ 83 %
2 3 1 4

a) morpholine, 100 °C b) thiourea, ¢ HBr, 120 °C, and then NaOH aq., 120 C c¢) Mel, NaOH aq., rt.
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Wiz 1 2R L~ NaH-#FSERERMEERICEAHMTAH04{L (Table 1), Bt 4 2#FA L
Corey-Kim ##{k (Table 2) %17\, RIGINERL LW, 4 Ok - HERMMIZ XA EIREBELRI LI, +
DEE, WVTHORIGIZBNTY, ENER, BINREBRI N TE ],

Table 1 Dealkylation with NaH - Organosulfur System Table 2 Corey-Kim Oxidation of Alcohols

CHs o
o)
T demops Wi e
OH
%Hs

OH
Yield 98 % 96 % 94 %
Yield 9 83 % 92 %
leld 81% ° ° Recd.4 81% 81 % 89 %
Reaction Condition:1 (5 eq), Nall (6 eq), DMF, 120 °C

Reaction condition:4 (1.5 eq), NCS (1.5 eq),
EtsN (3 eq) CHaClz, -40 C to rt.

abiz, 2 #E{bk7EFN, mCPBA TBEL THOND NELRY JAXINAAFAALT 4 F

(MMSO, 5) %\ T Swern L Z 1T\, IGIEB L O MMS (4) ORMBLRHI Lz, ERITW
Fht BIFCH 7= (Scheme 2, Table 3),

Scheme 2 Table 3 Swern Oxidation of Alcohols

@) o

| ) PP PRS0 ;g

OH
/~\ 4
Q  N—(CHps—S—CHjs

Yield 94 % 94 % 92 %

Reaction condition: Recd. 4 84 % 87 % 81 %
CH3COC1 (1 eq), mCPBA (1.2 eq)
CHCl3, -78 C to rt.

Reaction condition:5 (2.0-3.0 eq), (COCl)y (1.5-2.5 eq),
EtsN (3.0-6.0 eq) CHaCl2, -60°C to rt.

Bz MMS %85 > (BHs) $HEOBRMT & LTRAL, ~A FoRL—ya o Bkl L Oz 27
MBS &R, BHs - MeS 85162 R LIz A & LR THBEOERE B,

[#&ig) AL, LSO BRSRIEROAFBMENIGH & LT MHT (1), MMS (4) BLW
MMSO (5) #FRTAZELENTE, TNOLORGRITHRAES THY, THERSHOEIRB S HV
HEFIATETHY, BEIZELW u A {bFICA TR TFEL 5 X B,

[Z#% k] K. Nishide, P. K. Patra, M. Matoba, and M. Node ;

Green Chem. 2004, 6, 142-146.
K. Nishide, P. K. Patra, K. Fuji, and M. Node ;

Synthesis 2004, 1003-1006.
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4'-Fluoro-3'-nitroacetophenone M T AELE DR Et
HAREKRAEH BHRRFTHRS
ORRIEZER, =RERE

1. #%E

ME3127 (&, HER®D 4'-Fluoroacetophenone (LIF FA &529) S YBMTIBRERTARIhIRLR
EOBRMLEMTHD. ME3127 DHRBORELNERFEMERTCEMALMILYEEDBEEE
fTof=c TOHRE. ME3127 REPICRESFNIERYEO— D2 THI LAY 1 NERENRERT
SEHUICEEY1 Z2EFLVRRBIERFREE RSO, 2 MDA 1 NAERBERREED
FEAMETHLIZ L ZHEL- (Schemel), L&YW 1 1%, ME3127 SROKETHOLOT ~ARER,
FERYUENBEHEBLICIYBRETETH 1. KEOREOHRLEZZI-1BE. SUFEENE
CEFECEA-BEEOMENDEL G-, — A, LAY 1 OERBEZHATLE-ER. €11
£ 0= FOEOBORIERY TdH D 2,4-Dinitrofluorobenzene (LLF DNF £ 588 9) MIBOETE &
LITEEED 1 IZERSATVD S EMAHBALT,

UEDHEREMG. REPDILAYM 1 £#RETE-HI12F. = FOLDOBRRET DNF 21438
PHENTHIEER. REEHORBIZL S DNF Q4RSI E. RUZORESEORTEE
LT,

Scheme 1

Y =
~
FA § S
ME3127 1

2. Z boeEHoiRE

BRAFRELEVO= FOLETIE. BRI FOBOMBREENBIERT 5. BREOESEC
FOTRATVBRRIENMBIZZELRCHAOATVS " FAD= FOKIZBLTEHS TYBER
AR I Y., BRIET B 4-Fluoro-3-nitroacetophenone (LLF FNA &57) Ofti= DNF BU
4-Nitrofluorobenzene MARL L 1=, RMITOBRHES-RITMEEPIZ FA £ FMT A&ETlE. DNF A% 1~
SHERT HENHBALEE-OREESEORIEERE LN, DNF DERERLICIHTE - &1
RETHof-o LOLEMNS, BETFT. RERRNICEIEAFLUEENL-BRCREETS - &I
&Y. DNFEREHOS%ETERT S EMNAiEE o7,

3. DNF BrEHEDHRE

DNF OREFEZORHERET SIch- Y BEBRELTARMBEISHE 2 1=1=0 . FOSFEEE L
TLCMS BEHIL. TONBMEBERET S L & L. D8R, DNF 224 10ppm LT
THDHFNA ZREE LTARLEREDICIE, L&Y 1 IREShS. TRERLED bEhiih-o
k,:o:a#e‘mwm%@@ﬁﬁm1mmnvﬁét%ﬁL~%w%ﬁa%ﬁ%smmuFtﬁ
t Lf:o

4%). DNF OFERMEICL Y FNAhO DNF 2% T 32 & 2RA 0. LEREEEE T ONF 28
BYHLIXRMTH o718, FNA & DNF OBEEDEZHE L1, Bl5. DNF ClE. 20%
FREDTyREREICHLTHL MEENRSHITEFRIIMDO= FOKEF LTS, FNA TIL.
FEREO- PORE T yRBREOT L MICEE—DBETIOATHICEN D, ChDIES
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Mz T B EBEREBRREORGEISBRIVELS L Wr”ﬁénf— 2, #Z7T. FNA & DNF
DOREMEEGHERBFNLEOREENAELZECHA. 1 RTFI, 287S /&U 18&7ILa—LiEe
(EBEBETRET FNA. DNF WFhoedhe L RIG Lf-;ﬁ< 2 BFNLI—N, 3ETFLI—=L, D
T/ —IVIEEIEDNF EDARFRMICRIGT S EHHIEAL -,

DNF L BREBICRE LI-EAMDh, o, BFME. BEMSEEEL TV IO/ —LERBIRL
B %4757, DNF &4 v FO/R/ =L L DRIETERL L 1= 1-Isopropoxy-2,4-dinitorobenzene [,
RIBRTCEREETEFOEEREL. BRILOBICKRETELCEAS, AV TONR/—LTREL
T-FNAZZDEERIEBLUBORIGICAWVNWSZ &L, LALEMNS, COFNAZRAVTRES
BRELFEC A, BEDICTAVTONR/ —LHEOHRCEBYEANGEET L HEBL. @AoHhD
HETCIDIEEYEBRETILEMNEL, LAL, COEBRMEOREI#HLLRROEBRYE S
OJ77ANUDRELRT I ENTHEINF-H, 1V TANR/ =)L TCOBRFEZEDPLELHF-LREFZH
- TRIRTHZ L E L

DNF ERBRMICRET 3 2RKEBEEEZETIZ L. REBERMIESS TESICRETER L.
ELICAFESTRATHHSCLEEBMLTABMERR L, BIEEAFLOH, PUIFLTIVE
7Eit. DNF 84 FNA Z B8R OB MBI S5 &Ik Y. DNF OAHAH A EBRBICRE L

O-(2,4-Dinitoro-phenyl) lactic acid (EAF DNL &8289) MER LTz, 512, £ L/ DNLIZEE
KT 5L TEBICKREARETH Tz Cho—EDMMEIZH LT FNA (X 90% LU EDURE T@EIUR
Sh, £-BoN7-FNAO DNF E8IE 2ppm LT L BEMBEZFBRL, LLLEZH>TDNF 28
BLAEVLWFNA QT EMNLBEEXRZMHITHEMNTES (Scheme2) ¥,

Scheme 2

fHNO,-H,50, @ 1)Llacticacid @

o)
, NO, O,N NO HCO NO.
/k@ CHCl, /lﬁ 2, 2\@ 2 2)NaHCOs 2 —=.. wMe327
F
FA

pure FNA

OzN@NOz
(o}

)\002H

DNL
4. FL&O

RAREOFEMIEEMTHD ME3127 OREAORENERREEZ RIS CEMRBALMILYRE
FERURBRESEORITZEREL-, TORR. FE1IROFNERYTHS DNF AERFRHERBED
REYETHAZEMNFBRAL., HENE - PLHY)RFICKIDEMNLREAZERIL-. OB
ERERIZHE-THEBLI-FNAMSAER LI ME3127 ICIHeEa 1 ZBHE W T . TREZLEOH LN
hot-, &2, REOCERYE IO 7274 LEERLEN -2 NS, BRAREOXEHE
MNajgg & iE o f=0

5. SEXM
1) T. Yoshida, K. Fujiwara, T. Ando Senryo to Yakuhin, 1976, 21,271.
2) S. Raeppel, F. Raeppel, J. Suffer Sylett, 1998, 794
3) SRR, BREZR fFATF 10-20105
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Microbial production of L-Ribose
Mari Hara Yasuda, Yasukata Dekishima, Makoto Ueda
Mitsubishi Chemical Group Science & Technology Research Center, Inc.
Life Science Laboratory, 1000, Kamoshida-cho, Aoba-ku, Yokohama 227-8502, Japan
Tel: 045-963-3477 Fax: 045-963-4462 E-mail: 2702885@cc.m-kagaku.co.jp

Abstract: L-Ribose is in the demand recently for the intermediates of anti-virus agents. It has been
produced by chemical or enzymatic reaction from L-arabinose. L-Arabinose is expensive as starting
material and the yields of these reactions are not so high. Therefore we decided to investigate the
new process of L-ribose production. We have had erythritol fermentation technology, which has
been commercially produced for over 10-years. We thought the same technology would be applied
to the ribitol fermentation. W found that some microorganisms produced ribitol mainly in their
fermentation. We have selected most highly producing yeast and investigated the ribitol
fermentation. On the other hands, Professor Izumori found L-ribose isomerase, which converted
L-ribulose to L-ribose. It is well known that ribitol is easily oxidized to L-ribulose by some bacteria.
Combining these three types of biotransformation, we had developed new L-ribose production
method starting with glucose. L-Ribose has been produced at pilot scale.

(o]
CID:N HNJ‘j/ 2
< | e
2
o N H O)\N ¢ X
/h:. 0 : ol O :: )u 0 ‘:
HO 5__2 HO S / Ho” 5 Z
HO OH HO F HO  OH
Maribavir Clevudine Levovirin

B1 L YIR—RERLN =91V RE

PLUANVAEIEZ REHOEOBEBEENTWAEN, FORTHEBRIZEULI-EKE
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(LA TDLEONELERINTND, RRXZ LAY FOFEND- Y R—RA&FKHFOZ &
Db, ERAKRMCHS LY R—REAVTMIA N AFPRAFEINATETEY (K1), L
Y R—2ZI N b0OPEEE LTEEREE > TS, HEDO LY R—RADEEIXL-T 7
) —ANbOLRENRERIEL . BEOBEENZFENALATVDS ', LMrLEDRDL
EED 175 —AXEHTHY . REOERLHIEL W=, LY K—R(IHED THI
BT T, T - CRAIIFHICRMS LV R —ROREZBAR T < HELBRB L,

FalIT TIIETALI—ALTHATY XY b—ALOREBEEMEHF L W, —F IV E b—
LRy h—2 Y VEERBR TREBTEREND Z LML T, 22 THAIIFEL
BARRBENRTY B ML ORENTIREE EX, BEMERRRNOEFET LI E b
N EWRBEETIENSERERENLE, P THLERLAEHEORVL O
Tricosporonoides megachiliensis - 7=%, FEROEEFHEOBRT, BLUTERKIZLD
AREMOE ORI ETV. VE h—ALOAEEEZRIBICmMET 52 EAHIKE, JE b
—VIIEERE S LV ESIEL S LY Tu—R B I ENRMLA TV, FHxid
W (B B DEREO H D HE S AEFEMED B\ Gluconobacter BOERE RO, Y E b—1LOD
LRSI AW,

— B AREE D I N—T N L-Y T a—REL-Y R— 2D BILKIG % b4 2587
AV AT—EERELTNEY, ZOBERLREMICEAEGDES Z LICLY L-UKR—2A
DTN A—ZAPSORERTEEL 2ot (K 2), BIE, LY R—RE=ZFEREITNL—TD
TP T A a—FL—a L lT, Moy NAFr—ALTREESA TN,

Fermentation Oxidation L-Ribose isomerase
CH,OH CH,OH i CHO &
! !
HOCH C=0 HOCH 3
Glucose — HOCI-|l — HOCI-'I » iHOC'-ul j
HOCH HOCH ~-f— HOCH :
CH,0H CH,0H ~ CHOH ¢
: i
Ribitol L-Ribulose . L-Ribose ”_{3
PO st A e R O

M2 L-YR—ROEEL—
3Lk
1) A. Vuolanto et al., Xylose isomerase catalyzed monosaccharide C2 epimerization.
The 5th spring meeting of the division of synthetic chemistry, May 14-15, Turkuy,
Finland. (2001)
2) JIpEF5, Fh H10-210994
3) T Shimonishi and K. Izumori, J. Ferment. Bioeng., 81, 493(1996)
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Enantiomers of Amino Acids and Aminoalcohols by the Integrated Chemo-enzymatic Synthesis
Takeshi Sugai,* Masumi Suzuki, Masayuki Kurokawa, Yasuhiko Futamura, Shigeru Nishiyama

Department of Chemistry, Keio University, Hiyoshi, Yokohama 223-8522, Japan.

Abstract:  In attempts for the preparation of enantiomerically pure compounds (B-amino alcohols and substituted
pyrrolidine-2-carboxylates) by enzyme-catalyzed kinctic resolution of racemate, three important aspects are
emphasized. 1) The functional group design of substrates susceptible to enzyme-catalyzed reaction, with the
high activity as possible; 2) the reaction conditions which support the reproducibly high activity of enzymes; 3)

the choice of substrate toward the short-step and high-yield synthesis both in the pre- and post-enzymatic reaction.

: - RAHEX £n#
1. EERIRLHEIC &> TASEMEEHNT S ! -
W, TROAFES ZRIKIREEE LM, T¥ SRORE . RRRL .
RIDEE B CRERAER L WS 5 FEARACRAOATY B B
% ", BRI AL B O SIS Hr i keat/Km 38 & ONE BT EE (AL ﬁm&"‘  RRGEREH
B L » TREN D, keat/Km Db %, SERFTRE (B )& v Ve _ keaty/Kmy 1AL
WV, REVEEREIDGNIEA LV D, B AKX VERE R vg  keatg/Kmg [B]
D BOHRRLT, JUSHHRT D, TROGERICHLTEY Ezﬁ:ﬁx

BOGHER A9 £ 5 SRR - A L. BISRE b REtd
DUEMBH D, BRERTIH 2B OWTHLNIZMREHITT B,

_ 0 o o}
2. PE/AVE/—LVEBKDOEE NH2 HN HN-&-NH
H
R1/k|/o —_— . oH —_—
R2 R , R!

58 )\f )Y
BRGSO, AR ERA & 2 2\
LCHERRBRTIIAVE ) =%y entry ‘ conv. (%)

BLED LT Bl BREFOMRMG 1 o o X=Y=H 27

RGtEx i
HELTHANRINERBREL, )\NHCNHCCHZX

IOLORS RE Y-y @-«ogcnzv xehvEa 88 =—
DHERL TEESXY Y YD i 3 X=Y=Cl 67.1 =
1Y | —HRIERI T RE R o o

BEDEAN (T 2Mfk) TEHOT, . EBEA NHONHCCHX X=H Y =0l 15 <]
BERMAK IR E TR VWEHICH OCCH,Y

HAHE LV I RLEEE, 5 0 X=Y=Cl 21 ~—
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r REGEIRER TR, EFR - BERTMAIZI 0

NH@NH@CHZCI ?rﬂ.';fi‘fe')zloi;k‘gps (1R,28) 47% Yd. BT EFARPEALELEN
opome  _1OmECD silong TSNS EERAMORY
o) / acetone-buffer, 35 °C (:[> +H5Thot, LIAN. EBRIC

. 51.8% “QH
S pabiai ° T KORFNEERH I &
mpa7 S (S2R) SNYL T A RUSEIEE A KIEE o

H - E e y
NaOMe NaNO,, HCI N\(o oo BETORR, MRS L
(1R.25) > ~ E:Ij;m (4RSS) 7% ee S I PR-CITREMME, FHC T

IMeOH, rt. /H0-ACOH, Tt .

(2THE. T (USSR) S0%ee ook REFAMAMRAY . S+ 3
RO S0C b & < . BAEPEA IR B T DBEREUS AR = 010 < Vs & K5 S hute, Flie RIS
. BERAEL (SRR ) L BT, AREORSRICHEELE (Z08aItidT7 & hy) %

WIS 5 & D s TRk LY,

3. AFOEBKT I/ BOAE ik |
3 K <40 “~ - > - CozEl + pe—_ :’».
REBETHBLRARWT I JEET 69%) N COEL  (ggy,

3. RESRZEETH D, K

X, fixDITA~T R/ I/ m m C~f“§amgm
1) N—

@@ﬁ%?ﬁﬁlﬁi&:lﬁ D %_B_}f‘ ﬁd K‘-‘i’\ '}l COzMe (92%) [ij Cone Tbcb

Boc Boc
(6. @HO60%)

F+ K Boc-A ¥ KU »-2-H AR
VEBEAFA T AT AR L.
Candida antarctica V 73— 3% ©j\ CO

W AGRIRPEE >100)% R 2 NTYcoH Y NTCOoMe <>—002H
LR D AN Uiz, EEAH:S - Boc R
BERMED 1= DRI A > T 53, 5

ZOSERA (54.1-545°C) #HMZ D 60°C LW HIRETBMELDLZ LICL Y, 50%ICE TIRIERMN
ML, SRRuSHEERE LS Lok,

Z T, bR -EEREORNERETRT B, DBROLIVEEERBRIRTH D, a-AFLT7E K
BEf— )L & 7 = ) > )b Hi%E, Japp-Klingemann 7 ' & R 7 LA HR e OF Fischer Bk & #% 1 L. 6 EeP,
IR 60%ICTT & IBREEARTIDBOIVA— FERESL L, BUE, TEF U AR BHL
EIZOWTREEDORF 21T TWENR, TRECEZATADOE)-EKBRE MK END Z EE2 R
LTHY, DRIVBEETEHNAN— FEREPTH D,

Boc

49% Yd., >99.9% ee 50% Yd., 99.6% ee

References 1) B —IBEE, (X I NVERPREO T o AFEH—RE - WiEET7v by —v 7 0fH)
M. Bt (2001),;2) BIIEAT, IR B, BARRSLFERFE. 76, 1094-1097 (2002).; 3) M. Suzuki,
C. Nagasawa, T. Sugai, Tetrahedron, 57, 4841-4848 (2001).; 4) M. Kurokawa, T. Shindo, M. Suzuki, N. Nakajima,
K. Ishihara, T. Sugai, Tetrahedron: Asymmetry, 14, 1323-1333 (2003).; 5) M. Kurokawa, T. Sugai, Bull. Chem.
Soc. Jpn., 77, 1021-1025 (2004).
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