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DESCRI PTI ON THI ENOPYRI DI NE DERI VATES, PRODUCTI ON
METHOD AND USE THEREOF Techni cal Field The present
WO neniioan relates to a novel thienopyridi ne deeT/yRRDOS/NDI205
having an anti-inflammatory activity, a bone
resor ption-suppressing aPF¥9$?§?I I mune cyt oki ne

product i %?Mg%gﬁfﬂnﬁg?&gv%ﬁfﬁg Y P?H&JC‘I‘E&\I hieKSon WA Gbe! '?HEREOF

useful as a rmaceut| cal agent such as an agent fo
the prophylaxis or treatnent and the |ike of arthritis

such as rheumatoid arthriti i ke, and the
i ke, a production nptﬁ%&LP%8$£g¥ié§§iuse t hereof .
Backghaupdefeht AldWritiich relaBekntd agmmd iy tHiSRaporOfiine

joint, which includes, as major diseases,
demigiatdvei Havike 2 tantininidanmaspay edctisidases PREPeOf

associ.at ed w | . gt | oin : .
s b Rt DI A R Bp bR solins prprggeton
suppesstiagdaativity iand WheCh iks, ChhOdh Cipalgefulhmist BS

havi ng, as major |lesions, inflammtory changes in the
PhareFeliniFalt PeePbi THCN MSePRaPIeRpstPe They &rophylaxis or

t{¥4¥méﬂklﬁnauEHeafiié] EQhQikﬁges@éﬁr%ﬁtfﬁ%dﬁ%%oﬁaearthritis
I’ ke 1s progressive, shows joint disorders such as
ardefibremdtiken, ahét ey ke ,t lae prodecoion onethahdhelrenf and use
aggravated wi thout effective treatnent, often
t@%ﬁﬁﬁzﬂ ng in severe physical handi cap. As conventiona
treatnment of these arthgidy ab-@r oi ds such as
adrenocortical hornone and The like (e.g., cortisone
et c. Arthoasier bs dat imfiliammatbaymdi segsagahtioing., gwhich

ii&iﬂéngésgg&g%éga sééggﬁTeEE%S%QtSE&;iiké“%é%ﬂ%%%@%”298
related diseases thereof associated with inflammation in the
joint.

Particularly, rheumatoid-like arthritis is also called
rheumatoid arthritis, which is chronic polyarthritis having, as
major lesions, inflammatory changes in the synovium in the joint
internal capsule layer. Arthritis such as rheumatoid-like
arthritis and the like is progressive, shows joint disorders
such as deformation, tetany and the like of joint and when
aggravated without effective treatment, often resulting in
‘severe physical handicap.

As conventional treatment of these arthritises, steroids
such as adrenocortical hormone and the like (e.g., cortisone
etc.), nonsteroidal anti-inflammatory agents (e.g., aspirin,
piroxicam, indomethacin etc.), gold compounds (e.g., gold
thiomalate etc.), antirheumatic drugs (e.g., chloroquine
formulation, D-penicillamine etc.), antipodagéic drugs (e.g.,
colchicine etc.), immunosuppressants (e.g., cyclophosphamide,
azathiopurine, methotrexate, levamisole etc.) and the like have
been used for a drug therapy. However, some of these
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thiomal ate etc.), antirheumatic drugs (e.g.,
chl oroqui ne formul ation, D-penicillamne etc.),
waoiospodagri ¢ drugs (e.g., colchicine etc.), PCT/JP2005/009205

[ t .g., | ham de,. :
PHATRRRPBGRT heaoHTtion S Ex BPEYHI BUanTSH] Sierids shfeehs which
ard KevRaue,PeaD; & el i @oﬁ?“gefxﬂe&@@hiﬂﬂ%\i%rp iﬁ@lefPficient

of thesepharnmaceutical agenfs have shown probl ens o
efdiedd , ebtetnsf I thlvemesss§oer theralweady devédoped arthritis,

I og_g—F}tger use difficult, insufficient effect, or
and, &fifelt Veness for the already devel oped arthritis,
5 and thgehbkgridinenpivativesdesbral | ¥esnitsefivir1atmatory

anti-inflammtory agents or therapeutic agents for
agendgmarotderandutid fdeate beenrhewmtad artholidiscasss been
e.like. D S t nvention In clinical
reggggégof‘na&ﬁho%%@?ngng;l?hggﬁi gg],(é‘a nore superi or

phar maceuti cal agaseclbsuré hef ptiap nHventioar treat ment
of arthritis and the Iike has still been desired. The
pr eséft CLaRdfRbrea s ©fcsrdheitdsi M nhe d ik udredora

! ¢ )  oned .si !
10 sufletWo? %?ﬁ%&é&ﬁﬁdﬁ”‘ab%ﬂ% féktﬂﬁé'@gxg@t %”glrt PaLafirent

hi enop erivative represent e foll owm ng
off arthirdti{s)amdstie ddkenhaanstilhfbesnratesriyedcti vity,

particul arlééﬁan antiarthritic ac{ivity, based on it

specIPPCPERRTR C ™V RLBUPBY S aftP IR AATeRS 148 Fn¢ies in

vidGSbEUEhE ORb SHRRIERSINE42E Rt at AW A% FRABE that a
resor ption suppressing agent because it has a superior
thienepyeidipe i der iswygijives sepyeaenied thyy diheedollyowhng hformula

one, and further_.as i nosuppressant . _whi.ch
15 (o BRk, BT PBEbrY HEEHEag: PRASSRPLGRLY - an
arAGeetHr Bl ¥, ad e e s Palsednvantit@nspekat 86 ¢Weniildald structure,
conpound represented by the fornula (1) wherein Ris a

angydsoyeafat oms & J@ior deatkyrtipnupiranesging epentpand as a
bone resorption suppressing agent because it has a superior bone
resorption suppressing activity directly on the bone, and
20 further as an immunosuppressant, which resulted in the
completion of the present invention.
Accordingly, the present invention relates to

[1] a compound represented by the formula (I)

(I)

25 wherein R is a hydrogen atom or a C;4 alkyl group and X is CH;, O
or S (hereinafter simply referred to as compou;ud (I))
or a salt thereof,
[2] 3-chloro-2-[(2,4-dioxo-1,3-oxazolidin-3-yl)methyl]-5,6,7, 8~
tetrahydro-4- (4-methoxyphenyl) [1]benzothieno[2,3-b]pyridine-7-
2
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or S (hereinafter sinply referred to as conpound (1) )
or a salt thereof, [2 ] 3-chloro-2- [(2 , 4-di oxo-
wQ 3sesawad i di n-3-yl) methyl] -5 ,6,7, 8- tetrahpdr/or2005/009205
met hoxyphenyl nzothleno [2
CJ%? 8Fd ﬁea7S%%#kﬂ§?§ﬁPée or a sa |t thereof,
34%H1Q&@L9 212 fihl$%dﬂl rEo@Y&i %%HQH m%t%yb
, 8- tetrahydro-4- nEthoxy eny ]benzothleno
te[tzaayld]rpyﬂr d'%memowmhboyém lebenzatisiarno [2h8rbdpyrodine—-7-
,3-thiazolidin-3-yl) nethyl]
car§°x§ml§ %L "T(e%aﬁa 5e2f (9% et hoxyphenyl )
3{chhbeazgthk2n4xdl?exo&1b]3 RYE b 8lb NEd in- $3/ 1Ry A¢-508, A, 8-
salt thereof, [3] a prodrug of the conpound of the
te&ﬁf@hyﬁﬁﬁtﬂoh‘édnﬁtﬂoxmpyw bt bloerez o riianst[Ro§-bi prnidine-7-
aclive epresented by the formul a
Ca%%ékéﬁ%é%%iéé gggqg%gg?gﬁ1or a Cl- al kyl group, X

[3i]SaCb|20dﬁJ@ro§ta1’dﬂc’bn®bﬁm& bhetposd fdamesfcibhed [1],
optically active asymetric carbon, or a salt thereof,
[ \Amacﬁreewﬁﬁ%én%qh@a’v Pihg2BnCRRE PRl I Greddvien gogpewRd of
re Qegghkgélg At ipgneegpound represented by the
or mu eln I's an aryl group optionally having
substituents , Rp is an al kyl group optionally having
substituents or dn\aryl group optionally having
ch is different fromRa , and ot her
3 a i ned above, or a salt thereof, [5]
HN-he gducf ofil net hod of the aforenentioned [4] ,
(S a phenyl group optionally having
entg, Rb is an al kyl group optionally having
substituents or a phenyl group optionally having
substitueniRs, which is different fromRa ,[6] a
production nethod of an optically active conpound
Whleésilés%n%%da Wctrmepoaﬁgmwmr%m aRkyd graypr o§ers CHz, O or

r | k r CH2
nlcghé%é]the %OSXng % the optlcallg)actlve asymmetric

carbon, or a salt thereof,
which comprises cleaving an amino-protecting group of an

optically active compound represented by the formula

wherein R® is an aryl group optionally having substituents, R® is
an alkyl group optionally having substituents or an aryl group
optionally having substituents, which is different from R®*, and
other symbols are as defined above, or a salt thereof,

[5] the production method of the aforementioneé [4], wherein R®
is a phenyl group optionally having substituents, R® is an alkyl
group optionally having substituents or a phenyl group
optionally having substituents, which is different from R?,

3
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S and * shows the position of the optically active
asymmetric carbon, or a salt thereof, which conprises
whyasolwzé ng an opti cally active conmpound reprBESEM2005/009205

the fornmula wherejn Rc is an ester group having. an
fGSpF. BRPRYCHEDR B { ARCOREFBRRLY iR ideh @ngs)wg

re%&%séﬁtgéfbﬁegu§Q9Mﬁler a salt thereof, [7] a
producti on net of an optically active compound
represented by h fornmul a wherein R is a hydrogen

4Nal Kyl group, Rd is an esterified or

d group having an optically active
@rbon, Xis CH2, 0 or S, and * shows the

the optically active asymretric carbon, or

eof , which conprises reacting a conpound

above andRQ is a | eaving group or a group represented
whiyeti Herf 0§ nalliyaiefedl Btdmi 6ras clef i1ed1ae¥8p, Ok B CH,, O or
salt thereof, with an ami ne conpound having an
S epdi & a$11163M$ad1hQ/ @ogdyimpt of ctheardpdii ced lanagttwdoisymmetric

caggggoug? Q% ggglcally active asymretric carbon,
or a'salt t ereo to gi've a diastereoner nixture or a

whiaht coier bods opircdgklipgr s obpt s 1he aditaseeceoapeind
m xture or. a salt_ thereof, and when Qis a | eaving

re&FSﬁﬁnt?%rW%é?“%é%%??ﬁ@ with a compound represented by
the formula whgrein X is as defined above, or a salt
t hereof, [8] aézg?rnaceutical agent conprising the
of P orenentioned [1] or a prodrug
pharmaceutical agent of the
oged?[ 8], which is a T cell differentiation
g agent, [10] the pharmaceutical agent of the
oned [8] , which

OR

wherein R® is an ester group ha&ing an optically active
asymmetric carbon, and other symbols are as defined above, or a
salt thereof,

[7] a production method of an optically active compound

represented by the formula

wherein R is a hydrogen atom or a C;-4 alkyl group, R® is an

esterified or amidated carboxyl group having an optically active
asymmetric carbon, X is CH;, O or S, and * shows the position of
the optically active asymmetric carbon, or a salt thereof, which

comprises reacting a compound represented by the formula
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Is an agent for the prophylaxis or treatnent of
i nfl ammat ory di seases, [11] the pharnaceutical agent
wmboosheload or ementi oned [8] , which is an agentPdDIP20652009205
prophylaxiﬁ or_treatnment of imune di seases, [12] the
SgRY; gent of the aforenmentioned [8] , which
- :Mg,nor the prophylaxis or treatnent of
oi dfarChritis, [13] a method for preventing or
yeumat oi d arthritis,which conprises
e g an effective anount of the conpound of
the af oremghti oned [1] or a prodrug thereof to a
manmal , aggd [ 14] use of the conpound of the
aforenentioned [1] or a prodrug thereof for the
whersdncRi bn a3 W AGenePPER 2R PrichHy | i@avingr group or a
a [ itis. Furthernore, the
gr%%ésggﬁpé?éé§éﬁu) a goq?gﬁggés to [15] a compound
r8presented by the fornula wherein Ris a hydrogen
at or a C-4 alkyl group, Ra ' is an aryl group
tibnally having substituents , Rb ' is an al kyl
gpoup optionally having substituents, Xis CH2, 0 or S
, .and * shows the position of the optically active
wheseanmeXris @ardsfinedr abosel t ot hersolft, fhtgeod, cenpourrd amine

represented by the fornuyla erein Ris a hydrogen
CORPBHIS Pav thd /7 SR L GYpaCS Ve | e EaRHOR or an
althaws LOSpHRN tHAN e ahhepePtd th) | 3ctaGld W yAMERTRE IdLrbon,
carbon, or a salt thereof, and [17] a conpound
orr @appasbnthelrent ttive giyensl dikererepnRy Mixthyer eged 2@ b
ar_a.Ci -4 _ al k rQ X or d LS. | -4
wieBe - ooRif Yy FBfvafu rhd Sl BlagtaqpR gy 8:8 &4 saue
thiereodyi &ad twiteerl My drt monedhiendedidip,| durdhetagbasyiplwith a

of the conpounds descri bed
compound represented by the formula

1
T

.
wherein X is as defined above, or a salt thereof,
[8] a pharmaceutical agent comprising the compound of the
aforementioned [l1] or a prodrug thereof,
[9] the pharmaceutical agent of the aforementioned [8], which is
a T cell differentiation modulating agent,
[10] the pharmaceutical agent of the aforementioned [8], which
is an agent for the prophylaxis or treatment of inflammatory
diseases,
[11] the pharmaceutical agent of the aforementioned [8], which
is an agent for the prophylaxis or treatment of immune diseases,
[12] the pharmaceutical agent of the aforemenéioned [8], which
is an agent for the prophylaxis or treatment of rheumatoid
arthritis,
[13] a2 method for preventing or treating rheumatoid arthritis,

5
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in the present specification is explained in the
followng. In the aforenentioned fornulas, Ris a
W(hytmsngmmﬁ atomor a G -4 alkyl group (met hyI BCTIY2005/009205

t but yl :
wrlghr Epipt P S ing2tekhpg' S8 pHe SR K bt by,
cofpBuhleot | {6 isrdrenbarabhed 1] the Af-araet kaeedof to a

formulas, Xis CH , Oor S . In the aforenmenti oned
mamma&ulasd X' is O0Oor S. In t he aforenentloned

rmul as * shows 0 0 of t
[1§3tP§8 35yﬁ%%f¥mg)ca?b°@ % ?ﬁ e§g$1p ﬁﬁifgfha prodrug
thRresENEo s Pad freriuceiont BE aﬂp&q;é}ﬂi |ﬁbra(tlhleV§rophy1$bels or
optically active conpound” and the |ike neans
tr@@ﬁﬁ&ﬂﬁlﬁé %heqmﬁﬁﬂﬁdoﬁétBE%Fb%IIy active asymmetric
Carb%‘ﬂfctﬁggmc?;é enpLs el E%n'&eﬁﬂv% ér’f“?ﬁs%h rell@¥elg:gn
opticall'y active asy trlc car I'n the
[ 18f] one gempone e fpafeenasd by the fcb:e:majang group" when Q
is a "leaving group”’, for exanple, a hal ogen atom
(e.g., fluorine, c orine brom ne, iodine etc.), an

aIkyIsquonyI groug , a C-6 al kyl sul fonyl group
resuch as mefhah , ethanesulfonyl and the like,
*onp, AN eptl ghal | halogenated al kyl sul f onyl oxy

, Jan %ptional Iy hal ogenated Ci-6
aIkyI@quony Xy group such as net hanesul f onyl oxy,

et hanesul fony gkxy , trichl oronet hanesul f onyl oxy and
the like, etc.]), an optionally substituted
arylsulfonyloﬂﬁ group (e.g., an optionally substi tut ed

| onyl 0 1o
A T TR
groap Bpeiskallpnessing tsthtE‘E@éﬁﬂ@,e E§§‘I Ve dro aA kyal gg‘eﬁp

atom (e.g., fluorine, chlorine, bromne, iodine etc.L.
opitdonhé luf breimntsubhsdd thenbal a¥, i G he onr§t pdbupshows the

po%;itmg/ ofrgge ;%Oﬁgaggg gpﬂw war Lt{%*g'rrsgggnt St £O§a1t

theltenyl,, 1- naphthyl 2- naphthyl

[16] a compound represented by the formula

o)
P

wherein R is a hydrogen atom or a C;-4 alkyl group, X’ is O or S,

and * shows the position of the optically active asymmetric

carbon, or a salt thereof, and

[17] a compound represented by the formula
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bi phenyl yl, 2-anthryl etc.) can b e nentioned, with
preference given to phenyl, 1-naphthyl and the I|ike,
woreeos/1proad er abl y phenyl A s the "substituent"POFf/Jr2065/009205
"aryl group optlon |y havi ng substituents” for Ra
and/ or , 1 to 3 ubstituents selected from (1) a
hal ogen aton1(e g,»$XMor|ne chl orine, brom ne,
S ) nitro; (3 ) cyano ; (4) C -6 alkyl
to 3 hal ogen atons (e.g., nethyl,
gifOuoronethyl, trichloronethyl,
et hyl, 2- brormmst hyl , 2
~ethy| pentaf | uoroet hyl , propyl,
3,3, 3-trif opropyl, I sopropyl, butyl,
4,4, 4-triflyorobutyl, isobutyl, sec-butyl, t-butyl,
pentyl, isopggntyl, neopentyl, 5,5, 5-trifluoropentyl,
hexyl, 6 ,6 ,6-trifluorohexyl etc.); (5 C-i4 aryl
wh(eﬁ':egn, Rplnenalhydromphtahptn o?Z- aapht hylkylbigeloepyl ¥F,is O or S,
2-anthryl etc. H& % hydr ox (7 O s al koxy
an@eLgls ﬁe?h@x@lk%ﬁ V] 'pPBpﬁx%ai I598xy, but oxy,
| sobut oxy, @ﬁo%yfoieeﬁw& h%vlﬁ.x»éneisn )
(8) Ce-14 aryloxy (e.g., pheny oxy, napht hyl oxy etc.);
(9) ﬂbecdpfbnitﬂdn dj-a&calbyhbblooﬁpthQWQHMquhdwldgsgrlbed

hal ogen at ons, hj o, . dif
in) $BRoREPRONT ok REARItd R nE: AYPLRITEA Qi gien gt iowing.
propytint Rhe, a FSPRRGNMIIHYIO FokmhiYhENI R, is a hydrogen atom or a
4,4, 4-trifluorobutylthio, Eentyltﬁlo hexyl'thio etc.);

C1(41§)1k§£1 qyoup y(memhdl(,eeghy phRhePY hi @.sqpacppyﬂ}w bhatyl,
ﬁ%’?‘é %% gﬂe\fmﬁy ,#tn P ﬁsafk y Qin‘anglgiylggroup such

as methyl and the like is preferable

,2,2-fr|fla-

In the aforementioned formulas, X is CH;, O or S.

In the aforementioned formulas, X’ is O or S.

In the aforementioned formulas, * shows the positién of
the optically active asymmetric carbon. In the description of
the present specification, the “optically active” in the
“optically active compound” and the like means containing at
least one optically active asymmetric carbon, and often used to
mean the same as “having an optically active asymmetric carbon”.

In the aforementioned formulas, as the “leaving group”
when Q is a “leaving group”, for example, a halogen atom (e.g.,
fluorine, chlorine, bromine, iodine etc.), an alkylsulfonyl
group (e.g., a C;-¢ alkylsulfonyl group such as methanesulfonyl,
ethanesulfonyl and the like, etc.), an optionally halogenated
alkylsulfonyloxy group (e.g., an optionally halogenated C;_¢
alkylsulfonyloxy group such as methanesulfonyl;xy,
ethanesulfonyloxy, trichloromethanesulfonyloxy and the like,
etc.), an optionally substituted arylsulfonyloxy group (e.g., an
optionally substituted benzenesulfonyloxy group such as p-

7
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(14) nono-C 6-i4 arylanmno (e.g., phenylanmino,

1- napht hyl am no, 2- naphthylamno etc.); (15) di-C _6
w@bdoghamudo (e.g., dinet hyI arri no , di et hyl am nBCEIR20)5/009205

((16) di-C 6-i4 aryl am no - phenyl am no etc. %
to(lf?}leﬁa.lﬁgawl?isea Rﬁm@nsﬂe}ﬁ@ea%wwn &hg likeet §F¢.) and

n A )

o e eaes. Ha SR hE T SRR inie o 2 halogen
atoar Hexyl ; thJ_c)rmeﬁ cﬂnllloarxylecabbmyrhe (eidgline eg:c )I

met hQx rbo ethox rbon , propoxycar bony

tert% %gﬁyég¥ﬁﬂh ?ormP¥?§ s [vhe “aryl group” of the
~ a2y gwagaas;b@mﬂamf gl-av1ﬁae§91?5¥€§f dm %‘i Y éx?é/)or R®, for
car banoy (24) thiocarbanmoyl ; nono- G -
W}Evcarﬁam?lr}'(leggoupnﬁ& rwl,cazhleamw 1r- naphthyl 2-naphthyl,

b1§5g¥yfaé ﬁgp%y$ EGLaHI%$ <ﬁéﬁb§%&%ﬁnn¥eference

glebhyhaebhahyarbﬁnmaﬁhﬁﬂyl ahd,tﬁa711ﬁ€ lflore preferably phenyl.
aryl - carbanoyl (e.g., phenyl carbanoyl 1-
naphfgytbar ba\rrmmtuezmﬁ’asﬁt Bhe c‘aanbsah:gnom ©pfiofa8ly having
I hyl sul f gn
suegsﬁg ﬁgon;#&o% ?1(15/:?1’2 E_% %r yL?D%trJf ue}plts( S_eéc_e’cted from
(1mhanyh$u<bé1®rafttqm Itenapht Byhsol AioNydhlct-im@phbyghsud f oivdine
etc.); (30) G -6 alkylsulfinyl (e.g., nethylsulfinyl,
etSthylsulflnyl etc. ) ; (31) C6-U arylsulfinyl (e.g.,

(zghgg¥£§ulf inyl , 1-naphthylsulf inyl,
napht hyl sul finyl etc.);
(3) cyano;

(4) Ci-¢ alkyl optionally having 1 to 3 halogen atoms (e.g.,
methyl, chloromethyl, difluoromethyl, trichloromethyl,
trifluoromethyl, ethyl, 2-bromomethyl, 2,2,2-trifluorocethyl,
pentafluoroethyl, propyl, 3,3,3-trifluoropropyl, isopropyl,
butyl, 4,4,4-trifluorobutyl, isobutyl, sec-butyl, t-butyl,
pentyl, isopentyl, neopentyl, 5,5,5-trifluoropentyl, hexyl,
6,6,6-trifluorohexyl etc.);

(5) Ce-14 aryl (e.g., phenyl, l-naphthyl, 2—naphthyl; biphenylyl,
2-anthryl etc.);

(6) hydroxy;

(7) Ci-¢ alkoxy (e.g., methoxy, ethoxy, propoxy, isopropoxy,
butoxy, isobutoxy, sec—butoxy, pentyloxy, hexyloxy etc.);

(8) Ce-14 aryloxy (e.g., phenyloxy, naphthyloxy etc.);

(9) mercapto;

(10) Ci-¢ alkylthio optionally having 1 to 3 halogen atoms (e.g.,
methylthio, difluoromethylthio, trifluoromethylyhio, ethylthio,
propylthio, isopropylthio, butylthio, 4,4,4-trifluorobutylthio,
pentylthio, hexylthio etc.);

(11) Cg-14 arylthio (e.g., phenylthio, naphthylthio etc.);

(12) amino;
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(32) fornylamno; (33) G -6 al kyl-carbonylamno (e.qg.,
acetylamno etc.); (34) C -14 aryl-carbonyl am no
“KQamguuohenzoylanino napht hoyl am no etc.) ; (BS)/JK200309205

Ikox -carbo no (e.g., methoxycarbonyl am no,
(1%étﬁ8 C%?bd%éﬂgﬁWHBO (Ergpo%V€§} ngm fehylamino etc.);

<1hwt sa&xsaépgnsé&9mﬁ9n@t@ea (o'ﬁh ?no, —naphthylamino, 2-
al kyl sul fonylamno (e.g. , net Fsul onyl am no,

naphiihly $ ath i mm e avilrio etc ) (37) CB i 4 aryl sul fonyl am no

sulfonylan1n pht.hyl sul.f o am no,
(1%?n§bﬁFh?léiR/ Pgnlﬁogetcdﬁme?ﬁi%aménoe 51etﬂ¥£am1no etc.);
(18) kah-eal baryhexynée(d.g. %%@\yl%@ﬁboélt’é oxy etc.);
4 aryl - carbony oxy benzoyl oxy,

(1%épﬁPhWYbarbonyloxy etc.) ; (40) G -6

c on e. met hoxy.car honyl oxy, .
(1§b ho%q'?caﬁbyglny(’y"’\ré)%%y,gl o%okyca‘ﬂ?yo]wyl Fgonyx ete.);
(1Bt oxy£ aryoryhexyngl C(é .g.(Aben#BR0, Cinfpldidlyl, 2-naphthoyl
1-carbanoy |loxy (e.g. , nethylcarbannyloxy ,
etchylcarbarmyloxy etc.) ; (42) di-Ci-6
(zg % §g{ nmoyl oxy (e.g., dirnethylcarbanoyl oxy ,
i et hy anoyl oxy etc .); (43) C -14

(2a) y€r-¢ st BaowyyHoaxpohglg.le. @rmﬂméﬂhﬁﬁy@ﬁ&bbﬁyy,, ethoxycarbonyl,
ht h Icarbano Io to 7-nmenber ed

prgagﬁya HB°6§??%P&HX%/Q§§htalnlng one
(22 tEpgE az@tleszyaegrb&gﬁll des Lar gﬁgnak 9§rbc;nglﬂn e Kiynds

o 4 hetero atons sel’éct'e nitro atom
(28Ul ¢arbanaynt;and oxygen atom (e.g., pyrrolidin-1-yl,

p erazin-1-yl nnrphollno
(ZQL gﬁb iﬁéﬁﬁﬁéyi'hexahydroazepln 1-yl etc .); (45) a 5-
(269 ASndENDLAGyAreaRbARoPE B QFY,Chie@hgh BHPLERGY BRI NI NG,
ethylcarbamoyl etc.);
(26) di-Ci-¢ alkyl-carbamoyl (e.g., dimethylcarbamoyl,
diethylcarbamoyl, ethylmethylcarbamoyl etc.) ;
(27) Cg-14 aryl-carbamoyl (e.g., phenylcarbamoyl, 1-
naphthylcarbamoyl, 2-naphthylcarbamoyl etc.);

(28) Ci-¢ alkylsulfonyl (e.g., methylsulfonyl, ethylsulfonyl

etc.);

(29) Cg-14 arylsulfonyl (e.q., phenylsulfonyl, l-naphthylsulfonyl,
é-naphthylsulfonyl etc.);

(30) Ci-6 alkylsulfinyl'(e.g., methylsulfinyl, ethylsulfinyl
etc.);

(31) Cg¢-14 arylsulfinyl (e.g., phenylsulfinyl, l-naphthylsulfinyl,
2-naphthylsulfinyl etc.);

(32) formylamino; <

(33) Ci;-¢ alkyl-carbonylamino (e.g., acetylamino etc.);

(34) Ce-14 aryl-carbonylamino (e.g., benzoylamino, naphthoylamino
etc.);

(35) Ci-¢ alkoxy-carbonylamino (e.g., methoxycarbonylamino,
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besi des carbon atons, 1 or 2 kinds of 1 to 4 hetero
atons sel ected fron1nitrogen atom sul fur atom and
wo@zo0genoat om (e.g., 2-thi enyI 3-thienyl, 2- pyP¢ﬂy1+2;)05/009205

- pyridyl, 4- yri 3-qu
o ey £ B RSN i Br Rt ony amano
eter.hsogui nolyl, 4-isoquinolyl, 5-isoquinolyl, 1-
“indolyl, 2- |ndonI 3- |ndonI 2- benzothlazolyl 2-
(3§én§oﬁ[b}kylﬁuﬁﬁnnylgmbeﬁzée[%] tmﬁthmeULiomyﬁémﬁb?r
3-_benzaol.b furanyl etc.); (46) G -3
ef&ﬁ% iﬁ%ﬁ YO 2. de et hyl enedi oxy , et hyl enedi oxy
(3et)ccl AndiRelfbkel Asiddie(e a Ky lphghgupn 1e6ny1@n 'red Kyp-
group optionally having substituents" for Rb a C-6

naﬁmwlgwéﬁ@nxbar@mo marRePhthy hsel Eomuksyiing e66r dpyl |
t { t t .
Y AR ISR b ol T IH Sy R )

(33)5035;|anymﬂcarbbﬁylaxytoe1¢uxﬂbew§oyhexgbouapmmhylaarbdnyloxy
"aryl group optionally having substituents"” can be
etfenti oned. Preferably, Rb is a G _6 al kyl group (e.qg.

I h
(4@9}4 81 Fody-ddrddg 18k r?geatlggg;g?tuems 16?:% e

group optlonally aV|ng S
eﬂhomyeaahphglox9mnpxapouwbarbbnylbmyxwhuiquaqwbphyédeoetc.),
t he af or enent roup,optionally _havin

(435 BErBEe < LR0r SaBaiay SP <y (Soih DA STAERTRATOw PR -
et@x?‘iﬁ:ﬁ&ﬁ%@y%i’ﬁréﬁco)a C-i4 aryl group (e.g., phenyl

I'n" the aforementioned fornulas, as t he "al kyl
(%@ﬁodp Spku@&kﬂljpanb@mnglgabsﬁet@ent@#mqﬁhylpbrbamenloxy,

t hos S|n1lar to the ones exenplified for the

di%?%"@ﬁsﬁ??% Ydr oup optional l'y having

(43ybgt ;| La&rylscafraamapwﬂﬁ be. gentghengd cavbahopl &L ence
given to a G -6 alkyl group (e.g., nethyl etc.) . In
nqg@§haﬂ§ﬁéh@mﬁY¥ﬁﬁX1Qﬁﬂ' ilas , Rc is an ester group

(44) 5 to 7-membered saturated cyclic amino optionally
containing one nitrogen atom and, besides carbon atoms, 1 or 2
kinds of 1 to 4 hetero atoms selected from nitrogen atom, sulfur
atom and oxygen atom (e.g., pyrrolidin-1l-yl, piperidino,
piperazin-1-yl, morpholino, thiomorpholino, hexahydroazepin-l-yl
etc.);
(45) a 5- to l0-membered aromatic heterocyclic group containing,
besides carbon atoms, 1 or 2 kinds of 1 to 4 hetero atoms
selected from nitrogen atom, sulfur atom and oxygen atom (e.g.,
2-thienyl, 3-thienyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, 2-
quinolyl, 3-quinolyl, 4-quinolyl, 5-quinolyl, 8-quinolyl, 1-
isoquinolyl, 3-isoquinolyl, 4-isoquinolyl, 5-isoquinolyl, 1-
indolyl, 2-indolyl, 3-indolyl, 2-benzothiazolyl, 2-
benzo[b]thienyl, 3-benzo[b]thienyl, 2—benzo[b]%uranyl, 3-
benzo[b] furanyl etc.);
(46) Ckg alkylenedioxy (e.g., methylenedioxy, ethylenedioxy
etc.) and the like.
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havi ng an optically active asynmetric carbon.
Specifically, Rc is an ester group having an optically
waedosaeloasymet ri c car bon, whi ch can be obt ai nmdr/m/z005/009205

esterifying a carbox rqup. wi t h_an_ al cohol 0
Povi Ry Sneanatal o Dbl el M1 BPL RS ot 1R21TY having

st%Q&%%%Hftgd Byr tibe E%{W'@lﬁﬁr Fodger@. gas r‘h@‘@hyl, ethyl,
al cohol conpound havi ng an “optically ac i v

prapydnetisbpropy borPutdpr ésebuenl bysae—lm-‘l;ylf,o rtee“%ah‘ptle,l

R) - (+)-1 phen t hanol = (= | e "
oo 1 Bl SPUL  N , eFhsonka) S PTHEHERELs coemer
1 D) B'EﬁbstﬂﬁﬁgﬂisrHﬂMiﬂa&th ﬁﬁ%se(oﬁ tﬁgﬂdbﬂve—mentloned

mandel at e, Z B - benzyl mandel at e, L
altyéngyrbupaﬁy‘e enallyphaving. ﬁﬁbhyitm@ms atO@n e [gptioned.
th g rate, P
Pr(eif)%rsg)%&)l iz;alctone ,clfs§l]lyl( ?pof %I 'I m%thyl ete.).
, 2- etTharedi aFoZeh@styil cter fo&Rﬁlas(+&sZtKK(ﬂﬁryl group
a- met hﬁl benzyl al cohol, L- (-) -dipethyl nmalate, D

op@@pnaa ﬁepﬁy}ngﬁﬁqhqgltpgptsetﬁyr R®, for example, those
Sl%ufig}f e¥YifaP é@/ 1§tf§eang obNend | o sﬁsaab.layyl
used, and any conpound can euse as

grcupl spamoahtbhdham@@ubétmauengsanf@zptaacahﬁyo:adt man be
asymmetric, carbon, For exanple, as descri bid in Ste
mei’GlBé‘FGW Wi R R S SI5HEEs FREFPnEC o pti BEY yIeeHR v
HRsyAMeLEl ¢ carbon is reacted with carboxylic acid
P cofmpound %VI) to give conmpound (Xl I) having an ester
gr ougnhabhengfarengn iicalddy facmiaves asysmete |‘tald<arrlbgm0ﬁ@

. .In e boverretlo d_formul as,y of the ' esterlf
oxioRalag: BV LS O T ah PR Bt s iy e roge
siaSVBERFELEI €héashON’ eiéﬁipl@iledaﬁoi: hﬁhe %ﬂ&@nﬁﬂlt@.@hE@XYélkyl

group having an optically active as rrmetbrl c carbon"

gricyp eraiphelly hpong ubrEdthonaaf Ir M sagab®oRgHitioned,
wf% %Qe%%&enge n@ee conpeund fg%i cmglca|%¥thyl etc.).
Ve asynmet¥ic carbdn sdch

nret hﬁbbeﬁéyhﬁﬂtétﬁent(ﬂned (fbrmuaagetmlltgeaaybaﬂeﬁegroup
(S) -a-nethyl-4- nitrobenzylam ne, (R .
havingeehy PPR1 ¢RI 10 RGTAyEaAsHEMe ) C .Caxhon. - Specifically, R

is an ester group having an optically active asymmetric carbon,
which can be obtained by esterifying a carboxyl group with an
alcohol compound having an optically active asymmetric carbon
represented by the formula R°-OH.

Here, as the “alcohol compound having an optically active
asymmetric carbon” represented by R®*-OH, for example, (R)-(+)-1-"
phenylethanol, (S)-(-)-1-phenylethanol, (R)-(+)-methyl lactate,
(S)-(-)-methyl lactate, (S)-(+)-methyl mandelate, (R)-(-)-methyl
mandelate, (S)-(+)-benzyl mandelate, (R)-(-)-benzyl mandelate,
D-(-) -methyl tartrate, L-(+)-methyl tartrate, D-(-)-pantolactone,
L- (+) -pantolactone, (S)-(+)—l—phenyl—l,2—ethan;diol-2—tosylate,
(R) = (+) —2-bromo—a—methylbenzyl alcohol, L-(-)-dimethyl malate,
D- (+) —-dimethyl malate, (R)-ethyl 2-hydroxy-4-phenylbutyrate and
the like are preferably used, and any kind of compound can be
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napht hyl ) ethylamne, (R) - (+)-1- (1-naphthyl)
ethylam ne and the |ike, and the |ike can be
worensiioned. | n addition, as the "esterified cardDB005/009205
roup having an optically active as tri,c carbon”,
usbgy SRALONG 7S Giarl 67 A15PBAD FOPRRAPDPAYSPE; ARy PHEGRLLY

acctq(,gog¥ Lo Wdrboan al cohol conpound having an
~optically active asymmetric carbon expl ai ned as the

abovE&omeakampke, Res esardbelieihi eepall e loent tbaed. alcohols

In Steps 1 and 4 .nentioned bel ow, .as the "l ower .
haytpgl S5y GRpioA Y 12 tigr EREIBFELS (HARETS i FPOFas (Hth
ca@Begyexenptid i @ndindt NOIRf 06 B | ARbuEld 4x@kYhaving an

group” for R can be nentioned. The production nethod _
esgRrconpeRnie(ing iah epsisphdy detineg agygmetric carbon R™.

above- tioned co ( caph_b e produc c e

ol | G Ehardroye HRALitel hrffad) SL RS efbagiea o

amabdaved ShePoxdyl yrdups hSiveAg &@NEetithl(ly hdtiveeasymtbtric

wi th conpound (I11) to give conpound (1V) . This
carbgpfi 6Ari B .c&fr tBE OMPIRERS diardorylagEanp My hifalan

[ . af R i SQlwgat th

i S S S R
bybas&dat bng ex asgdteyxydl kabupneith &aldnsireuclomgsund having an

pot assi um hydr oxi de, sodi um hydroxi de, sodi um hydrogen
OPtAFBAAYL RCT PR ASSMMALEALHEABPR: a3itFh B8 | (SRe;(-anfhes

mePHG Eo8iz YAk RO (R E! &) DGR AT e Db LT, N F Dby -a-
nimebbbnby Bamites, SUROhcamehyassuin fuykskrizyd amdaei, uls) - (=) —1- (1-

h ide and, the |ike; alkali t al | koxi.des such as
B e B | B T 2 T A QKIS RUED B e
like-, PHh@XtKE, 1 SQdidiN be- RBhexbsled and the |ike, and the

| i ke can be nentioned. The anmbunt of the base to be

usedInsagdétbomblas theg “gsterified carboxyl group having an
optically active asymmetric carbon” for R?, for example, a group
formed by esterifying a carboxyl group with an alcohol compound
having an optically active asymmetric carbon explained as the
above-mentioned R°-OH and the like can be mentioned.

In Steps 1, 2 and 4 mentioned below, as the “lower alkyl
group” for L, for example, those similar to the ones exemplified
for the aforementioned “C;-; alkyl group” for R can be mentioned.

The production method of compound (I) is explained below.

The above-mentioned compound (I) can be produced as

follows. That is,

12
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nol ar equi valents relative to conpound (Il1) . As the
sol vent that does not adversely influence thereaction,

wo onsex@ampl e, aromati ¢ hydrocarbons such as berzEmR)05/009205
tol uene, xylene and the |ike; ethers sqgh as
tetrahydroqu§n¢*g%?xane, di ethyl etherywand the |ike;

ket o N a3 a 9ne. atN] T he |i ke;
Loha ed hydrdcarbons or offor m

hane and the Ii
| for YRRIE, N, N cet ani de |
“ nitriles such as
acetoni®rRile, propionitrile and théRlike; sulfoxides
such agydi nethyl sul foxide and theli ke and the |ike
can be nmentioned. These sojvents may be used in a

onpi nati.on of twogorN i nds thereof at
;"ﬁ%ﬂs&ﬁg Lat | hg rexcti o®™EapdPRture is
generally -50 0

Cl 5t eferably -10 t© 1000C . The
rés®Rion timeYs gengrylly 0.5 t8t8D Brs . Step 2 In
this step, the ester

iety of conpound (1V) is

hydrol yzed to gi ve capkoxylic acid conpound (V) . This
reaction is generallyvﬁarried out in the presence of
an acid in a sglvent Yhat does not adversely influence
the reaction. As,the acid, for exanple, mneral acids
such asS4 Lbric acid, hydrobromi c acid, sulfuric
HeN. d ' @61 d, phosphoric acid and the Iike,

trichlord tic acid, trifluoroacetic acid and the

i ke, sulfonic acids such as net hanesul foni ¢ acid,

et hanesul i c acid, trifluoronethanesul fonic acid,
benzenesulfyonic acid and the like and the |ike can be.
menti oned. The anount of the acid to be used is

whggénathy symbals 208 msl defined above.

Step 1
In this Step, compound (II) is reacted with compound (III)

to give compound (IV).

This reaction is carried out according to a conventional
method in the presence of a base in a solvent that does not
adversely influence the reaction. As the base, for example,
alkali metal salts such as potassium hydroxide, sodium hydroxide,
sodium hydrogen carbonate, potassium carbonate and the like;
amines such as pyridine, triethylamine, N,N-dimethylaniline,
1,8-diazabicyclo[5.4.0]undeca-7-ene and the like; metal hydrides
such as potassium hydride, sodium hydride and the like; alkali
metal alkoxides such as sodium methoxide, sodium ethoxide,
potassium t.-butoxide, sodium t.-butoxide and the like, and the
like can be mentioned. ‘

The amount of the base to be used is preferably 1 to 5
molar equivalents relative to compound (II).

As the solvent that does not adversely influence the
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equi val ents, preferably 1 to 100 nol ar equi val ents,
relative to conmpound (IV) . The acid may be used as a

waologeninge t wo or nore kinds thereof nmay be useRCT/IP2005/009205
conmbi nation at appropriate ratios . The reaction

repgipenat fee ¢ er AFPPatie hydeerrydonsy sechr f) Yerrene,
t 00 i QAL j I
e Behd) by el AT Rakbsh o e Al erabfdaoturan.
dibkeneactiethy ¥ etheraapde thal toke} skstistesasucbt hanatetone, 2-
et hanol , propanal, isopropanol, nethoxyethanol and the
bultiaEQPee?ﬂgrQP% E]clﬁ(ea's 8&89%?\%?6% }iﬁéi‘?ﬂﬁg//‘z’t"ﬁ‘in &GRd>T he
chilokB o kRl 0REsh tThethaBeChARCLhe- PIKAN QAR @3BdshBR as N,N-
I'i ke; am des such as N , Ndi net hyl f or mam de,
diNenhgil frerhgrhibet AviNdeimethel agetanine r d-médhylaAdpyheolidone
lJjke; sul foxides .such as dinethyl sul.foxide and the.
angl 6 JAkS! MHE RS BeRl B EReteR it Uk e sRegR! tFile ana
the0l Y RBL SsHBFoPRIdES @dichNag EOMBLINGL | U1 ffxidW0a88 GREElike and

kinds thereof at appropriate ratios. Alternativelé,.

thehildkpeger i lom mrntiloaegar r Tegse ol v ife Meve BENBECRf 1T 2
in_ a lvent t doe o) Vv ' .

cofiRebof, $5/ Y50 BB eCRTRRR0U A SR LppRLIERE, racios

sal t $haUehadsi Mot Redet@thydr 9Xi génesodi Mty dbo1b0es,

sodi um hydr ogen carbonate, potassium carbonate and the
prieifksabdy b0 fentlid®i€d. The armount of the base to be

used 53" BAULYRI £NG Ss 4 ofeerally 1 to

20 ngbgrggéﬁ%%g%g%fg?lreﬁative tg cbnpounéﬁ?IV). As
Stepe2sol vent that does not adversely influence the

reaction, for exanple, aronmatic hydrocarbons §i§g as

benzéRe Fhi 8| TEFRy, ESESENHOLREY | 9k LOMRRLs (d¥kniss
hybiebn gh¥dr 8 usan c@r%@&ﬁ}@icdja@l@yéon?ﬁdiﬁf% ang .the |ike;

hal ogenat ed hydr ocar bons such as chl orof orm
di chfbieneeadaien dred gemerkilky; ckereowudn the presence of

an acid in a solvent that does not adversely influence the

reaction.

As the acid, for example, mineral acids such as
hydrochloric acid, hydrobromic acid, sulfuric acid, nitric acid,
phosphoric acid and the like, organic acids such as acetic acid,
propionic acid, trichloroacetic acid, trifluoroacetic acid and
the like, sulfonic acids such as methanesulfonic acid,
ethanesulfonic acid, trifluoromethanesulfonic acid,
benzenesulfonic acid and the like and the like can be mentioned.
The amount of the acid to be used is generally 0.1 to 200 molar
equivalents, preferably 1 to 100 molar equivalents, relative to
compound (IV). The acid may be used as a solvent, two or more
kinds thereof may be used in combination-at apPropriate ratios.

The reaction temperature is generally -10 to 200°C,

preferably 0 to 150°C.
The reaction time is generally 0.5 to 20 hrs.

As the solvent that does not adversely influence the
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as acetone, 2-butanone and the like; am des such as N
, Ndi et hyl f or mam de, N, N-di net hyl acet am de,
wo 2008t hplie 2- pyrrol i done and the |ike; nitril eSPGUIIR0EH009205

acetonitrile, prapionitrile and the |ike; | f oxi de
re2iEhohs EPRERTIIP IS AOSPABLEntIThT MariaRRler STRE T he
probkRo§an; B6p PP ANE thet ABRFELBLAYE IR e HEKESEEthérd such

conbi nation of two or nore kinds thereof at
asapppepneat @imethicwetihaer endt tlom 1idtperksttonesi such as

nerally -10 to 1500 referably 0 to.1100¢ ., The
ac%ESBFFoh_??YﬁP?Q§gﬁﬁ%e%gF!gl °5 IRGRP S §Fe§’§ I'n
ditBitBy$ E8Pmak Al 0N, IN-AiReiHy CO8PEANHE V)1 - thyl-2-pyrrolidone
condensedwi th ammonia to give conmpound (1) . This
andesbei dhkes swkfaxddesusuph, as ofinxtngl sulfomadfognd the
li%%np&é%éggaﬁﬁréﬁglﬁﬁk%p@ggngén&efeﬂaﬁﬁﬂd &¥%sglgglvents may
amfonra usi ng a condensing agent,” or a netho
beCQBRHI $hNg ¢asirnadtgon bEagchbVer detey dings aheteopoand
( W th ammoni a as appropriate and the |ike. As the
APPERAREAIFAQGr A, for exanple, carbodiim de condensing

agenhs 8uale Age fh CUILANSRULEALROMEY Bll%arried out in the
di i sopropy carpodi i m de , | -ethy -%-

préisertiybina nogsepyl @asbadenti tieaantbdyy droac kideerdely

., thereof and the |jike; phosphate condensi ng agents such
infdugpgenihe ARAMIpISSphat e, di phenyl phosphoryl azi de

and hRerhbkgas&arRonydimpTedaz ekl metdll ¥aQtls such as
, 3-di methyl i m dazoliumtetrafl uoroborate and the |ike
potasshemnbpdionidk, Apdive doldrenideo bediuwedhydiogere carbonate,

P SRR SO SRRL OGRS o s, AR Bounc
ofl thet Bike 2tHYbd AldedPA® 0.1 to 100 molar equivalents,
preferably 1 to 20 molar equivalents, relative to compound (IV).

As the solvent that does not adversely influence the
reaction, for example, aromatic hydrocarbons such as benzene,
toluene, xylene and the like; ethers such as tetrahydrofuran,
dioxane, diethyl ether and the like; halogenated hydrocarbons
such as chloroform, dichloromethane and the like; ketones such
as acetone, 2-butanone and the like; amides such as N,N—
dimethylformamide, N,N-dimethylacetamide, l-methyl-2-pyrrolidone
énd the like; nitriles such as acetonitrile, propionitrile and
the like; sulfoxides such as dimethyl sulfoxide and the like;
water and the like can be mentioned. These solvents may be used
in a combination of two or more kinds thereof at appropriate
ratios.

The reaction temperature is generally -19 to 150°C,

preferably 0 to 110°C.

The reaction time is generally 0.5 to 20 hrs.

Step 3

In this step, carboxylic acid compound (V) is condensed

15



10

15

20

25

30

and the |ike; hal ogenated hydrocarbons such as

chl orof orm dichl orornethane and the |ike; aromatic
whymsac@asbons such as benzene, tol uene and t hePdT/k2p05/009205

et hers such as tetrahydrofuran, di oxane, diethyl ether
wizhdapRania Kee %%ﬁ%ﬂ9?m£BEH daéIkt hyl acetate, propyl

acet §fe Pgsah@&%ssatc%&laggt ggglﬁsﬁ f‘ﬂLt‘J’* 3 eSUShm&@Bhod

“acetonitri propionitr ét ones such
coaprasthgoneiréetiy awodenandgt bempodee] Wit enithndminbeia using a
i ke can be nenti oned. Thase sol vents may he used

in Aa
copgRBF AR | 3L+ 1o BMSHBPE RPTRIEL ST SGECHLPT @ Feactive
deéa%eméaé@ é(ﬁ'ﬁﬁcﬁﬁld (VhewPRUSm&H 1 4 ba% es‘tas%p@la@e bgéhd the

used 1s generally 1 to 10 nol ar equi val en
llﬁeeferably 1to 3 nolar equivalents, relative to
ampunt . of .t he con enS|n% 9enL ;

S

o ha8aths Bt B e o E R S v SRR ik

coRBeh8iAg! ¥gdntd s;%:ldl‘D'a%r d&ayey@h@m&arwo@ila.tnuue to
compound (%0 Wien the af or ementioned car bodii mi de

dlé@ﬁﬁ@ﬂBthaEQﬂ#ﬂlmkﬁeusédGQBY%h%‘condenS|ng agent, the
difng! fxg%%glrg%é]%ogp:% r]:ta&b%ﬁq 1p\§d% n%)rli(%) \e/hggd.xl’ocychli%'rqge thereof and

SUi ion pr onot e

thé- 1Y He pxyhdsEizate ipidenai nl cagdn ty dumty bendatrhazol e,
Nhydr oxysucci ni m_de, _N-hy droxyghthalln1de) as _ .
CYRBERBSEPYA T o cHiRNARYAPBPERBATY britel abe like;

caggaﬁgmaim% |c:|t e | S U$ed 3§1t§1ed mga@amm the

reaction ency can be general Ty ~inproved
te&atdifmgoanb@rgmlmchrﬁhlee lhkeecandie asrttdionekly| am ne and
the Like, As amoni a to used for this reactlon

b
aqueéﬁstﬁﬁnﬁﬂ}%ﬁnEUQQNQﬁ gednhohi the reaction using a
coﬁﬁ@ﬁ@h 5 la byl OXpenz@hbh 87 0kbiki G h &t Rek-sal ts

annnnla and the |i ke can be menti oned, "Which is
dlmpphybfoam@myd@enb@b@dmé@hylh@etammdexni—mﬁhéyénﬁunyrtﬁlldone

B L R NG
dichloromethane and the like; aromatic hydrocarbons such as
benzene, toluene and the like; ethers such as tetrahydrofuran,
dioxane, diethyl ether and the like; esters such as ethyl
acetate, propyl acetate, butyl acetate and the liké; nitriles
such as acetonitrile, propionitrile and the like; ketones such
as acétone, 2-butancone and the like; water and the like can be
mentioned. These solvents may be used in a combination of two
or more kinds thereof at appropriate ratios.

The amount of the ammonia to be used is generally 1 to 10
molar equivalents, preferably 1 to 3 molar equivalents, relative
to compound (V). The amount of the condensing agent to be used
is generally 1 to 10 molar equivalents, prefer?bly 1l to 3 molar
equivalents, relative to compound (V).

'~ When the aforementioned carbodiimide condensing agent is
used as the condensing agent, the reaction efficiency can be
improved by using a suitable condensation promoter (e.g., 1-
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preferably 0.3 to 3 nolar equivalents , relative to
conpound (V) . The reaction tenperature is generally
WwWO-800G1e46 1000C . The reaction tinme is generalPlCr/Ie2@s50a205

e iper LR DELNOSLHE! M0 LG L ERELLYE, fEf LAt e of

reactive deriv I's” exenpl i

hwr@@sﬂmmmawée Natydihajphdalemgde) aglxebdéﬁszmyde When
acid brom de) , imdazolide, nmxed acid anhydride

the aforemenrderad AReIPHAITAONGENEARAr @geRE Hig used as the

t bu { ¢
N R Eac e SR BrBi kB el \ifherally
uﬁtﬁn‘o\x/eai ibye aatiiag o uwch e anfite bxaapblechtem amilethylamine
chl goride, thionyl brom de, phosphorus trichloride,

anghddithdrid€ -t ri br omi de, phosphorus oxychl ori de,

phosplorys. RERLAEE! 06198 g 1 lhke EéQc@foﬂmerlﬁ%%@

as the hal ogenating agent. The anount of the
aﬂmcbrugae,naawcngoagenamnmiﬁe, wesaehnis — @ehgdab*x/béhmttmazole

c%'%a%ﬁ 4 Val enﬁ.g% e}{ ej':uwr abl{%,ggﬁgdt%l Z[m]ﬁe 1GAR be mentioned,

wmfé@tlsorapﬁﬁbgsgls{asmaéém@d o ragrat remﬁ&as such as
di met ormam de, N , N-di net hyl acet am de and the

| i ke They ab@um;eéfathe h@bm-arle}mlon?ﬂecan@gmamon fRromoters
Cciltéaxrlrr}/qsrflr?: Sobgsgﬁsegd Ikﬂss el aIl{l% g 90?1 {6) OQL ar]%) %Tulvalents ,

equl va era equl v

pré&tatdply bQBCQBDBLtﬁl&la(MequlmléﬁlﬂfB cCaskstiddease compound (V).
catal ysts may be used as a solvent. As the solvent for

aC| d T opardtiirontemperaiurglie, g&m@eéémh%aﬁ to 100°C.

?%H%Etlj%llcfty:rgg 'ﬂ%nﬁé\'a %kt alﬁlg;1 Ljaﬁal ogenat ed

hydr omarthenmesholl asindyl thofmamt idec Hepi vaei et arthpound
the |like; aromati c hydrocarbons such_as_benzenge

(Yoi ddife T6AGHNE feREvatettierls s¥emrlified nafist @nhydride,
agi@mq’ded'(%t gyl sthercngide Lika; nesheds) SLi‘?rtld%%ollde

et hyl ‘acetate, propyl acetate, bufyl acetate and the
mixdak;adiid rnhgdrsde h(asy acetnbydrideeyiph opettni t rddmboante,
tﬁ§i caf%onate, isobutyl carbonate etc.) and the like.

For example, when acid halide is used as a reactive
derivative of compound (V), for example, thionyl chloride,
thionyl bromide, phosphorus trichloride, phosphorus tribromide,
phosphorus oxychloride, phosphorus pentachloride and the like
can be mentioned as the halogenating agent. The amount of the
halogenating agent to be used is generally 0.1 to 10 molar
equivalents, preferably 0.3 to 3 molar equivalents, relative to
compound (V). In the reaction using the halogenating agent,
amides such as N,N-dimethylformamide, N,N-dimethylacetamide and
the like may be used as the catalyst. The amount of the
catalyst to be used is generally 0.0001 to 10 holar equivalents,
preferably 0.001 to 3 molar equivalents, relative to compound
(V). In some cases, these catalysts may be used as a solvent.

As the solvent for acid halogenation, for example, amides

17



10

15

20

25

30

ket ones such as acetone, 2-butanone and the |ike; and
the like can be nentioned. These sol vents may be used
W(bmoallmmbi nati on of two or m)re ki nds t her eof PEXL/IP2005/009205

t Th t ft
SRR BEoh el S T pararige s M TR errE i A act TapEhY -
—bmomdaﬁa%m loheD 15kk0 BQ1b§Snaddte r@er@cgb}beﬁs dguanths

acid brom de produced as above are reacted with
chdpiofipam, Thichlvngmetbaneeandi tine i kiksar ﬁr@d\a@@p hydrérearbons

esence of a olvent. t hat es not
suBhe 38 B0 otnd donbert, anfotiE ik A TREY BBkn 75,
te@XaAplico F@raMedivichedsdieteyNyéadnaind the like; esters
Net hyl di i sopropyl am ne, N-nethyl nor phol i ne, :
sughnag| el | 2eftEatee Qﬁﬂpﬂaea‘l:ﬂ@tealh@ﬁml ﬁé?ﬁfitga@l@% the

1i {46 25, 5001 ;‘{)Hoégg g;ogggtgﬁw?fgé 3;%%1’1&?5‘&@093& he like;

potf assium ca € can
kemenésosr@dh #s ddexonel, venbutﬁﬁénéioam rife adxer sehyt the like
i nfluence the reaction, for exanple, hal ogenated

capy Be oReR BitREGuc Thesec APOYBR BT ke UseSmiPhaneompipation
oft fe@ol bEemo Al qg&gquc tlmé%e aaboygp.ﬁéma% hepzgne,

t ol uene and I ke; ers such "as tetrahydrof uran,
di ox&@he, reaetind mﬂmaandet bE th&ehalestegrasisuchsagenerally

nmet hyl acetate, ethyl acetate, propyl acetate, butyl

—38cet®R >l -the Iike; nitriles such as acetonitrile,

PropirRBi F&Ad€i AR ilsi bene@m SO HIG 39 hrs.
N, N- di et hyl f or mam de, N7, N-di net hyl acet am de ,

| - mefThgl aczlqbycrhlﬂnm@ndnacaﬂebmrkﬂeie mord@meaesswhhve are

di.nme sul f.oxi de, and_t he t.er
re B Bo hah BRI S ThLE SBIGEMY ey ad chsal PRTEIed oot in
theopbesaht®nodfa bazeOinmar Sokvarls dher elesahot adversely
ropriate ratios. The anount of the base to be used

mﬁgug@ﬁ%rmer VWERQtdoTQ nol ar equival ents, preferably 1
to Agol:ﬁlé t?gé'g,vaéo@te§mn£>§g?téﬁ(fnes such as triethylamine, N-

ethyldiisopropylamine, N-methylmorpholine, N,N-dimethylaniline
and the like; alkali metal salts such as sodium hydrogen
carbonate, sodium carbonate, potassium carbonate and the like,
and the like can be mentioned.

As the solvent that does not adversely influence the
reaction, for example, halogenated hydrocarbons such as
chloroform, dichloromethane and the like; aromatic hydrocarbons
such as benzene, toluene and the like; ethers such as
tetrahydrofuran, dioxane, diethyl ether and the like; esters
such as methyl acetate, ethyl acetate, propyl acetate, butyl
acetate and the like; nitriles such as acetonitrile,
propionitrile and the like; amides such as N,N-dimethylformamide,
N,N-dimethylacetamide, l-methyl-2-pyrrolidone ;nd the like;
sulfoxides such as dimethyl sulfoxide and the like; water and
the like can be mentioned. These solvents may be used in a
combination of two or more kinds thereof at appropriate ratios.
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to a reactive derivative of conmpound (V) . The
reaction tenperature is generally -300C to 1500C . The
wo emstiioms tinme is generally 0.5 to 20 hrs. VePCHJIJFE005@9205

acid _anhydride i sed as the reactive derivative_of .
conpltifdapeynt ftswet%“eeg’éts?oﬁoigec‘é??qle’c? sipnegFgllyof to 10

. in it p e .
mo%ggg%ﬁﬁ\é%ﬁ%ﬁg, Sredpapngd {o v r@ﬁﬂ%&;@&%@@ﬂé& relative

chl’orocar bonat e, et ocar bonat e,
toi sobetygtivdl dewic@tioearE) compolred pr\BsenTheoreachasm
and then reacting wi.th anponia.. As the base, faor . )
tepRRPrBre ot RN Fd Yas 301G dihyiP8nf ne The reaction time is

gebarb Y|, ner Hhal iZte holy. et hyl dii sopropyl am ne,
N, N-dinmet hyl aniline and the like; alkali metal salts
suchWhensadniredc\africh@nhydr bdaat ©, usastiiasmtber beaatéve
et.assi um car bonat t li ke:., and .the |i ke .can he
acPOLBRSLATRE UMM 20, ' Phe 1 15 B ridSa P By, for

ex@fpeedl tyadt iy omppuas euyi watienislondcahebabty lel®. 3
nol ar equi valents, relative to conpound (V) . The

mefbydt Fhkorerariomatiee PShytnekivrgcaripoetes ieobetyl The

j ' i e 5 r T .
criBRSLARRLLED (5 SSUCREbh oA & A By g recccing
wiphr afmedidy known separation and purification nmeans ,

such_as concentration, concentration under reduced )
pr es88r Ehe eARentt Ik e*aEPL8n, 2BIRRY aUGty &S driethylamine, N-

i 3 [ : [ 0 ogs 14
e RSN a0 0B LR S0, QSR A ine
angr tbeckitkdy alkalietetdldeaslts bath rast kedfioml byiinggen

C&EES%I?]J.@%,’ g%%q,ig]merggg otﬂgge,sygggallsss:{urr]n tcha?:bfo?lgglejl grsldla‘gl'?e Sike;
and the like can be mentioned.

The amount of the ammonia to be used is generally 1 to 10
molar equivalents, preferably 1 to 3 molar equivalents, relative
to compound (V).

The reaction temperature is generally -30°C to 100°C.

The reaction time is generally 0.5 to 20 hrs.

The thus-obtained compound (I) can be isolated and
purified by known separation and purification means, such as
concentration, concentration under reduced pressure, solvent
éxtraction, crystallization, recrystallization, phase transfer,
chromatography and the like.

The optically active compound (I) can be produced by the
method described in the following. That is,
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In this step, the ester noiety of conmpound (I1') is

hydr ol yzed to give conpound (VI) . This reaction is
w@anenalokey carried out in the presence of an aRiTJIR20052009205

sol vent that does not adversely |nfluence t he

react i SNsp§ Xhe acid, for exanplw yfiferal acids such

~ .rrc—acrd——hydr% > , sulfuric acid,

Ad, plsaspharic aci i ke, organic
aci ds susp’as acetic acid, propioRi€ acid,
trichloroavetic acid, trif |uoroacetkic acid and the
l'ike, fonlc aci ds such as neth sul foni c acid,
@phanesu fonic acid, trlfluoronet anesul foni c aC|d
béhﬁéﬁé@ulf$glc a0|g agd (pe %ﬁitﬁmf the like can be

g gmetiiof th used is
%gggr ally 0. &”tg no aP'eqqhﬁgjgnts preferably 1 to
nol ar equi v
The acid may be used

Ientsi.;elatlve to conpound (I1")
g a solvent, and two or nore

ki nds thereof nmay ¥W® uS®d in conbi nati on at
appropriate ratios. The reaction tenperatuge is

generally -10 to 20D0C , preferably O

reacti og_ti ne-d sC IIy 0,5 to 2@ t he
Rsinee S does (ﬁhver§%V%m iFe

R F'exa Ie, al cohgl ﬁ%?hanol,

et hanol , panol St€Robr opanol , g@-thanol and t he
li ke; ethérs such as di oxane, di nmet hoxyet hane and t he

CR

li ke; ketdffes such as acetone, 2-butanthe and the

i ke; am d&s such as N, Ndinethylf of®amde , N

, N-di met hyl acet am de , | - thyI 2-pyrrolidone and the
l'i ke; sul foxides SWChNas thyl sul foxide and the
l'i ke; water apd Q n be mentioned. These
SUTVQHT§_ﬁEy bg n®aCconbi nati on of two or nore
ki &tesp ther eof at

wherein the symbols in the formulas are as defined above.
Step 4
In this step, the ester moiety of compound (II') is
5 hydrolyzed to give compound (VI).

‘This reaction is generally carried out in the presence of
an acid in a solvent that does not adversely influence the
reaction.

As the acid, for example, mineral acids such as

10 hydrochloric acid, hydrobromic acid, sulfuric acid, nitric acid,
phosphoric acid and the like, organic acids such as acetic acid,
propionic acid, trichloroacetic acid, trifluoroacetic acid and
the like, sulfonic acids such as methanesulfonic acid,
ethanesulfonic acid, trifluoromethanesulfonic acid,

15 benzenesulfonic acid and the like, and the like can be mentioned.

The amount of the acid to be used is generally 0.1 to 200
20
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appropriate ratios. Alternatively, this reaction may
be carried out in the presence of a base in a sol vent
wa bt/ 1tioes not adversely influence the reacti oPCT/FER063199205
for exa t al |ts su

ase, | e, kal i S ch as
MR G eGP LR ER o RS LSS B o 48010 G AL P e
red@ithoaat s, AP AR UPIeqr bosal e; Ml dif He k@e8@BsbE solvent,
nmenti oned. The anmpunt of the base to be used is 0.1 to

anti0@wpobarmexgli kiaidsntthergréf Bapbby usech i20 copbapation at

eguivalents, relative to conmpound (Il " ) . As the
aprp Pgﬁﬁ?t?hﬁﬁtﬂ%%s not adversely influence the
reacth@nyeh Of 1 S B fer2LQBRY 5 Colpydr ocay hans t3uehoes,

benzene, toluene, xylene and the |ike; "ethers 'such as
prederahydr of ww alh0°6i. oxane, di ethyl ether and the |ike;

hal d dracarb h
CHEBPORERERE: anibe e FERERREY el S0 B %acet one,

di chl'o ne  an ones su

2- buhanene setvédie dhdcedoasi 68 sadrsslyNinfluence the
, Ndi met hyl f ormam de, N , N-di net hyl acet am de,
reackapRy| LT e listodd CRRELENBUFH I@S MRthaNrds sGRARAL

PrAESHST (Bl ORELLFSBIAE {14k e sucn
asl diexanaa, béimettograthanéhesd slod VEiies; rktonesusedhias a

conbi nation of two or re.kinds thereof at
2R PR OEnd RS TohE! | G A oIt ey ¥
di%%%ﬁ?i‘ﬂ)i‘mér}pdé_ 0 Nl,ﬁﬂﬁ’imleftﬁ&%@@{a\in&é 0 1142 -1—ihsﬁrolidone

reaction tine i1s generally 0.5 to 20 hrs . Step 5
andhithesi e ; corparidesVisicheast @ietiitl spilifoxatily apdi e
1RO L 0.l ve S ool P CaIb e oncs may
be uk@H €Xa@PE&mbination of two or more kinds thereof at
appropriate ratios.

Alternatively, this reaction may be carried out in the
presence of a base in a solvent that does not adversely
influence the reaction.

As the base, for example, alkali metal salts such as
potassium hydroxide, sodium hydroxide, sodium hydrogen carbonate,
potassium carbonate and the like can be mentioned.

' The amount of the base to be used is 0.1 to 100 molar
equivalents, preferably 1 to 20 molar equivalents, relative to
compound (II’). '

As the solvent that does not adversely influence the
reaction, for example, aromatic hydrocarbons such as benzene,
toluene, xylene and the like; ethers such as tetrahydrofuran,
dioxane, diethyl ether and the like; halogenated hydrocarbons
such as chloroform, dichloromethane and the like; ketones such
as acetone, 2-butanone and the like; amides such as N,N-
dimethylformamide, N,N-dimethylacetamide, l-methyl-2-pyrrolidone

and the like; nitriles such as acetonitrile, propionitrile and
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(S) - (-) - a-nethyl benzylamne, (R - (+)-
a- net hyl benzyl am ne, (S)- a-nethyl-4-nitrobenzyl am ne
WO 2(0R)11H4@- nethyl 4-nitrobenzylamne , (S) - (PQT/IP2005/009205

1- ht hy| | (R -1- t.h
h%tﬂ3%§n1ﬁ% ?ﬁP eggkgeaéaﬂl%%t : %ﬁﬁéfld%ﬁg ¥ like;

wat@2Chh@Nthe LA i %@tmgﬂt1£ﬂédeXf¥Hg§% §%l@§hﬁ§dmay be used
conprising directly condensing conpound (VI) wit

ircenpouhiingtidn afsitwg arcmnuenblmgpzﬂyaneofoataanerﬁbﬁlate
onEr|S|ng appropriately reacting a reactive
T8¥&PPvative of conpound (V1) wth conmpound (VI1) and

the Irhkerelogidiho&RRiaRsrB018088kerd Oy @X@MRLE150°C,
carbodi i m de condensi ng agents Such as

préifeyebdipe®ytearId56i i mi de, dii sopropyl carbodii ni de
| - et '%¥1 §e dh thtyl m%ogfggéékﬁi“b&dé'{g athg's.

hydroc ori hereo e, phosp

3%9 densi ng agents such as di et hyl cyanophosphate
I phenyl phosphoryl azide and_the I|i
carbéﬁngFPn?%%&xﬂQQmR?unéhﬂng IeaCtEd with optically active

m%edggﬁggxﬁa g}n\ggéokes Leta £LUorO ratc%nggqphh%vhfﬁ

nti e SO vent to be us
reacmsoMhesbpmpeaLMmdﬂﬂswagamgeet¢mmmnuﬂkaﬁﬁue” dnrdegample,
such as N, Ndi net hy| f or mam de, i methy | acetam de
(S) -|(-heCherhypheray L viRe an®) rHd) r.%eetﬁaﬂé@eﬁ&%eamer (8)-

anﬁéjt{t&aﬁﬁb%q%raﬂgﬁz?Ear& Hro 1'8”& x@tﬁwlomombaﬂen@ypam

aromati c ocar ons suc as benzene
(P ol(uend— ahdnarbiéthylld@the’tlh@nsesuéﬂh) att) -1-(1-

nagBt by L SERR e 1 ABe At ke BTbL) h%ﬁeﬁegflsgeb'uwf

acet &h@saaea&{lﬁoﬂ Ilkse,camrtlreal BEtSHEN Bsr asehPit,r bl Bethod
propionitrile and the |ike; ketones such as acetone,

c%@msamn@lmkm@qmd@eﬂmm gemREIRNG hV])j Wé thafosgound (VII)
usn§ At Onggden51§£250|¥?n%§ QHMefﬁ &%§g1IHSQn%OgP#ggﬁfngely

9t fo-or - Hore 'hereof at appropriate’ra
reacting a reactive derivative of compound (VI) with compound

(VII) and the like.

As the condensing agent, for example, carbodiimide
condensing agents such as dicyclohexylcarbodiimide,
diisopropylcarbodiimide, l-ethyl-3-
dimethylaminopropylcarbodiimide, a hydrochloride thereof and the
like; phosphate condensing agents such as diethyl cyanophosphate,
diphenylphosphoryl azide and the like; carbonyldiimidazole, 2-
chloro—-1,3-dimethylimidazolium tetrafluoroborate and the like
can be mentioned.

As the solvent to be used for the reaction using a
condensing agent, for example, amides such as N,N-
dimethylformamide, N,N-dimethylacetamide, l—methyl—Z—pyrrolidone
and the like; halogenated hydrocarbons such as chloroform,
dichloromethane and the like; aromatic hydrocarbons such as
benzene, toluene and the like; ethers such as tetrahydrofuran,
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The amount of compound (VII) to be used is generally 1
to 10 nol ar equivalents, preferably 1 to 3 nolar
weepsaalognt s, relative to conpound (VI) . The BemiRof09205

the condensin ent tqo be used is generally 1 to 10
digHPRP. LT AT bt e pABRer ABI JLAS{ (P-4 gHCh a5 StAY
ack@dicyal gpLSy1 ralatdiee bargPmpesnd-d Mna tnheRkkhenitriles

af orefrent i oned car bodi i ni de condensi ng agent is used
sugd bkeacehdeimtst il agavpionhbribacandrthef fliikeenk§tengs such

be inproved by using _a sujtable condensation, pr ter
as( 85 EBnS: Ry PR A0S0 hE o R orter and thB 2R Lan be
mehtB¥HEQXY DEREZN I1dAZRNEs Moy dpOXYS&ECiNidNic@@bination of two
N- hydr oxypht hal i m de) as necessary. In addition, when

ort mergf bindenthereaf glogpraceriarelarstiing .agent i s used
as t condensi n t acti ef ficie
%ggrgp?vn?ﬁ%géﬁgggkydagggég €580 fdd Gls B%Xegggéy 1 to

be gen ve an organi ¢ amne

10sHella@Sedriied e @ peedadable 1ike.3 A aameyntivalehbe,
above- nenti oned condensati on pronoter and organic
redatagephgecePes@d)i-s generally 0.1 to 10 nol ar

eqUi%ﬁ%eg%guntﬁ%@ﬁﬁ%@?@%ﬁg§§+hg %%QF{Q&Dqﬂ#h&@heﬂgsgenerally

rel ative to conpoun action tenperatur
1 it® gonmoahbt YeqndlBG lemtE00pCefeFaiel y eactd Gnmbilae equivalents,
regene_rally 0.5to 60 hrs . In a nethod using a reactive

EiVSt EQeCHPUBUhoYHA - (V1) , as the reactive

der i WakhYene f 9F o SR i®neBC LdrBBRY fhidle cAdetishalyl d§ent is
(e.g., acid chloride, acid bromde), imdazolide,

useidxed bbedcemdgrdvirge ageng., thanbgalrtidem wififhcienpyl can be

. _carbonate, ethyl carhonate, isobutyl carbonate)  and
AMEREVERICRY (AT it OReg, CPBISRSATAE Ppinchei 9+ 10
hyB@bikge71 82 M58, ASr i 203861 I VRy 86X Msdr At 1ok z608PONAd
(M), as the hal ogenating agent, forexanple, thionyl
hygposypdecinhnidsl Nohydiregyrhhlbaphiords) as necessary. In

addition, when the aforementioned phosphate condensing agent is
used as the condensing agent, the reaction efficiency can be
generally improved by adding an organic amine base such as
triethylamine and the like.

The amount of the above-mentioned condensation promoter
and organic amine base to be used is generally 0.1 to 10 molar
equivalents, preferably 0.3 to 3 molar equivalents, relative to
compound (VI).

The reaction temperature is generally -30°C to 100°C.

The reaction time is generally 0.5 to 60 hrs.

In a method using a reactive derivative of compound (VI),
as the reactive derivative, for example, acid anhydride, acid
halide (e.g., acid chloride, acid bromide), imidazolide, mixed
acid anhydride (e.g., anhydride with methyl ca;bonate, ethyl
carbonate, isobutyl carbonate) and the like can be mentioned.

For example, when acid halide is used as a reactive
derivative of compound (VI), as the halogenating agent, for
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trichloride, phosphorus tribrom de, phosphorus
oxychl ori de, phosphorus pentachloride and the |ike can
wheoosenik©ned. The anount of the hal ogenati ng BOEM20050009205

be used js genperally 0.1 to 10_nol ar, equi val ents,
exﬁ@@ﬂ@raBP§°%Y qg}??%ﬂﬁ'théaBY%a?%ﬁﬁ%ﬂe'réW@FPU@rPB

t2QRRREYIGe ( gﬂ:ﬂospﬂd'}:utsh ecr&S'i\sM&@h ﬁ%ﬂ&ﬁgge&%eﬁmaﬂ&@,

agent, am des such as N, N-di net or mam
phosphrethyperticiniafd dendnthehei kekermyarbbeugedtasnetie The

talyst,. T t .of the catalyst to he used
anging, §F| 589, BOPETE 89308t ot N sk 1 SpPenarabty 01 to

100mBQart 8qdi V¥l et LAWreZkenbsy e ald VE rdd aGORRAUGS1ents,
VI). In sone cases, these catal ysts can be used as

redpgivel vencompuncheViol vehn tlie teaciticah slingenhei on,
f.or._ex |l e, amdes. h_as, N, N-di hylfornmam de, . N
na BhaFRETRY el o iTtE 88 e N SR SRR R el .-

ditlBehlyl kKeet il dgemat etlehYdkeCasPORS Heeh aaS taBl 8404DFdR. The
di chl oronet hane and the |ike; aromatic hydrocarbons

ameypk af B e lWsH (enkeanged his |9gheradiliePs 088t htast0
t . g 2 .dij |, et d i ke:
molgﬁrr QQXEI\';Q éﬂ@g‘, t‘%ﬁ%ﬂg%t %?(SM t& Shﬁ{olgg e&Hg\d%%ﬁ’ﬁ:s,

esters such as ‘e ace propyl™ acetat €,” but
redaefiaéetancbrigvairid K&I)ni t [hl eSmsutdseds abekencatalgsts can
propionitrile and the |ike; ketones such as acetone,

bezpﬁﬁ?aﬁ%n%h%uﬁP%ﬂﬁ§q'ike; and the like can be _
ment pgnefe JHBRAGHS YV RES JBRY LI MG 1BrA $QRDLRARL LD,

of two or nore kinds thereof at appropriate ratios .
amfHesr sach i on N anvdmetbyéfofmamisidalNygeddmethylscetamide, 1-

[ly -30C to 15Q0C . The reaction ti [ '
me§BR ST Zrpyr i 8 %67, £he rhiken A ladeBRta8 BHdragqEpons such
asbERIbESES NS dAPdeBRe@hEné eaed athaM1lifkeOPhir6RAL Y
active amne conpound (VII) . The am dation reaction

hypsogarborsgl suah ias beazpreschekuaife angashe Aike; ethers such

as tetrahydrofuran, dioxane, diethyl ether and the like; esters
such as ethyl acetate, propyl acetate, butyl acetate and the
like; nitriles such as acetonitrile, propionitrile and the like;
ketones such as acetone, 2-butanone and the like; and the like
can be mentioned. These solvents may be used in a combination
of two or more kinds thereof at appropriate ratios.

‘The reaction temperature of the halogenation is generally
-30°C to 150°C.

The reaction time is generally 0.5 to 20 hrs.

The acid chloride and acid bromide thus produced are
reacted with optically active amine compound (VII). The
amidation reaction is carried out in the presence of a base in a
solvent that does not adversely influence the {eaction.

As the base, for example, amines such as triethylamine, N-
ethyldiisopropylamine, N-methylmorpholine, N,N-dimethylaniline
and the like; alkali metal salts such as sodium hydrogen
carbonate, sodium carbonate, potassium carbonate and the like;
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sol vent that does not adversely influence the
reaction. As the base, for exanple, am nes such as
wa edost hipk@am ne, hbthyldiisopropylanine PCT/JP2005/009205

th hol.i ne di,net hyl ani | i ne and the |iKke;

adi-wgﬁl¥ﬁgnd$Iggfigm?ﬁ&ﬁ n§9- sodi um hydrogen car bonat e,
sodi WE ¢AE boHBFent AaAS Slokd Aat badedBseand inFeukhke; ainel

"the like can be nentioned. A s the solvent that does

regstiadvefeel gxamﬁh%e ﬁ@éogheat@@chymcaﬁ:@onéx éﬁﬁh eas
chgaIO enat e ?% lﬁﬁghtﬁg fﬁ or ro B%drocarbons

8r ohe hane an alr ona IC Yy rocar

suSHC BsabeRgdeN o luainée aadante t Tekd | ktheaisheushsdsh as
tetrahydrofuran, di oxane, diethyl ether and the |ike;

tezzpbydrefierams HoMape adeeabel by aé@ettﬁ‘?ellbﬁop?‘I;ters
su%ﬁe%xgt Lﬁ?ir:llp#{'{e yAc&%egeat %tﬁ ? LQS‘EA‘%% ;Tfl:i?gl' la%é §H€h

acetoni proplonltr e an es suc
acetahle Nand metidyll ffker;maniitee 1 ebl sﬁéldlamtakqe‘domdetaﬂmde :
| -neth I-2 pyrrolidone and the |ike; sulfoxi

PIRRigPAEThis B8 de-kerid aieesi REChyas el B trhg; wi@p?émamlde

a Thesg, epnt |
" SRS SRS R S Bl 18 1ike

suaﬁpxmﬁesa$m£heﬁs(d;methwé anbfioxidd aritk theadtikee water and

deri.vati ve of co (Vi d i S er al
g 1168, 675 S iU aeanes . Sherer SohFR ey RS, apeid 2
cofBUhYALGALSE ) A ¥BrkOKEARDOMISLdM lo)k appRBpkeatsi Mltios.
tenperature is generally -300C to 1500C . The reaction

ti meThs geeiertl ek the neacdvar derivgeiveniofegomppand (VI) to
be?@?%g’r 5‘? ﬁ%éx?elua %.d 3s +3 Eﬁar%bi d rJbvaalt | \E% o&rgggpgyw 1 to

eac IOﬂIS carrie OU

3 meaaki 8¢u CEEHTY] (r\éll)at\ﬂwéhtéhcb@ﬁlﬁﬁﬁ'fcque (e.g.,
met hyl chl orocarbonate , ethyl chlorocarbonate,
i soblihg| reatbi ot AreRPRIRENTEN LS haerr ekt & 30FC at & akid°C -

and %Hgnrégéfiéﬁwkaé'1s°%€989991§\6]§ to 20 hrs.

When mixed acid anhydride is used as a reactive derivative
of compound (VI), the reaction is carried out by, for example,
reacting compound (VI) with chlorocarbonate (e.g., methyl
chlorocarbonate, ethyl chlorocarbonate, isobutyl
chlorocarbonate) in the presence of a base, and then reacting
with compound (VII).

As the base, for example, amines such as triethylamine, N-
methylmorpholine, N-ethyldiisopropylamine, N,N-dimethylaniline
and the like; alkali metal salts such as sodium hydrogen
carbonate, sodium carbonate, potassium carbonate and the like;
and the like can be mentioned.

The amount of compound (VII) to be-.-used is generally 1 to
10 molar equivalents, preferably 1 to 3 molar équivalents,
relative to compound (VI).

The reaction temperature is generally -30°C to 100°C.

The reaction time is generally 0.5 to 20 hrs.
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As the base, for exanple, am nes such as
triethylam ne, Nmrethyl norpholi ne,
wok@shylodé | sopr opyl am ne, N, N-di et hyl ani | i ne BCTJIR2065/009205

i ke; alkali t al | t di dr,
car bHa: SLUESO NS SSHREE SpGV R0l AT boTaLe taend
pul1€ikiikBy ARGkt NReddre® i6ANaRE PERL £ AN8G onl RRaREDUBECR  as

conpound” (VI'1) to be used is generally 1 to 10 nol ar
copgentabhents, rrefentasihion tipd8r npéducestpingsisunes, solvent

relative to co und .((Vl) . The reactiqn te rature
GG al F5¥2H0C 5 HEP00E S HRES | EHAAT SN 1 PRECro Lanster,
craeRakahk¥pRy Sad tHe hrikeThe thus-obtai ned conpound

(M11) can be isolated and purified by known

Stegplrati on and purification means; such as

conc%rﬁt 5:%':.1' ol ﬁ,ongo toru%tI QE}IEE?eisrgglx‘l&e%q:e@' %%wa%ically
sol vent “extracty on, rystal'l'i zati on,
adtaeky al abtézédmean copipasdt (arsfey  cefyeimtiegrtaphy and
the like, Step 6 In this step, conpound (MI1) is
recanvipt 4z bl i%q‘?t&@{f??gyd?%t@r% -conpound

Sﬁc:lrr%g by crystallization, recrystallization,
tography and the like. Step 7 In this step,
conpaundhisX3ters, reagioathdm (TK) cospoesctdd Mitht cogpwend (III)

optically, actjve caonpound (X) .. This reaction is
t%&ﬂ?ﬁe&?%b?ala%%@r% (] FGmHgE%iﬂvéWti onal nethod in the

presafge Phadrbaseid na3Qhvelt LB8Lrda8s t¥h conventional
adversely influence the reaction. As the base, for

medshadplia, the kptesamstealofsal beseuth asspoteadsithat does not
dr oxi sodi um hydr ogen

dr oxi de, _sodi um_h e '

2Bk, PR R CRPEORGTe and the | ke ai nes

such pas tRY¥r baéde, £d7 ietidhpliani Bekal N b€ IMeydsasukhngs
pd%éggium hydroxide, sodium hydroxide, sodium hydrogen carbonate,
potassium carbonate and the like; amines such as pyridine,
triethylamine, N,N-dimethylaniline, 1,8-
diazabicyclo[5.4.0]undeca-7-ene and the like; metal hydrides
such as potassium hydride, sodium hydride and the like; alkali
metal alkoxides such as sodium methoxide, sodium ethoxide,
potassium t.-butoxide, sodium t.-butoxide and the like; and the
like can be mentioned.

The amount of the base to be used is preferably 1 to 5
molar equivalents relative to compound (IX).

As the solvent that does not adversely influence the
reaction, for example, aromatic hydrocarbons such as benzene,
toluene, xylene and the like; ethers such as tetrahydrofuran,
dioxane, diethyl ether and the like; ketones such as acetone, 2-
butanone and the like; halogenated hydrocarbon; such as
chloroform, dichloromethane and the like; amides such as N,N-
dimethylformamide, N,N-dimethylacetamide, l-methyl-2-pyrrolidone

and the like; nitriles such as acetonitrile, propionitrile and
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di azabicyclo [5. 4 .0]Jundeca-7-ene and the |ike; netal
hydri des such as potassi um hydri de, sodi um hydri de and
wo bmshiloes al kali netal al koxi des such as sodi BET/JP2005/009205

nmet hoxi de, m et h X|de ot assi u but oxi.d .
CHEo diy ¢ SObEOCAI T IR PROCARRERY bt 1 ik 8 afhp elike
,ad@EQEEOTEF dhe sumaid i@heline ?ﬁé@ét§b1¥%d%%eﬁa?5be used in a
preferably 1 to 5 nolar equivalents relative
com@apemmdn(betWOAErmﬁgesbhndatthhagaﬂaﬁsa@@moaaietgerqtios.
i nfluence the reaction, for exanp aromati c

hydr G&&r B8RSt EeR R P& e Re 15t Bﬁﬁwl&yW@né:Oaﬁéot%’e
pgéfggabgyheii.é#qﬁxﬁg.tetrahydrofuran di oxane, diethyl

ether and t i ke; ketones such as acetone, 2-

but aﬁ'bﬁerandtlm tinee isnglepgenaledo hy dioddr B&ss such

as c Ior or r t hane and th I| d

Suchlaast Ran}_l Jhclw f% gtlrl?nlgmcampo N:ls lﬁ%ﬁl%@d 8§ this
sﬂe@qeba&bﬂpoundi m;tﬁae)elen%eﬂybpothélown@l@ the I i ke;

nitriles such as acetonitrile, propionitrile andthe

i ke; sulfoxides s&h as dinethyl sulfoxide and the

l'ike; and the |ike be mentioned. These sol vents
remay be usef— tnation of two or nore kinds

t igof N appeoprigte ratios . The reaction

RPt enpeys gé&heral ly -50 to 1500C , preferably -10
to 1000C . e~y eaction time is generally 0.5 to 20
hrs ptically active conpounds (X) obtained

by thls step, Ja conpound represented by the fornmul a
wher ei n the sPbol s are as defined above, and a salt

t her.eo oveI compou is s
WHEHEH B Pe BEBTHT GROUR b BRGSRET LR i frlfe onFar GLASESoE are
no&@qnbgﬁpgﬁﬁagptlcally active conpound (X) , nanely, a

group represented by

Step 8
In this step, the amino-protecting group bonded to the

amide nitrogen atom of the optically active compound (X), namely,
a group represented by

D

R

wherein R?, R® and * are as defined above is cleaved to give
compound (I).

This reaction can be carried out in the presence of an
acid. As the acid, for example, mineral acids such as
hydrochloric acid, hydrobromic acid, sulfuric acid, nitric acid,
phosphoric acid and the like, organic acids such as acetic acid,
propionic acid, trichloroacetic acid, trifluorocacetic acid and
the like, sulfonic acids such as methanesulfonic acid,
ethanesulfonic acid, trifluoromethanesulfoniccacid,
benzenesulfonic acid and the like, and the like can be mentioned.
While the amount of the acid to be used is 1 to 100 molar
equivalents relative to optically active compound (X), the acid
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wherein Ra, Rb and * are as defined above is cleaved
to give conmpound (I) . This reaction can be carried
woatosinotdhe presence of an acid. As the acid, POIJIP2005/009205
m neral .acids such as hydrochloric acid,

e
many%FoBFSﬁjn B RIPIVEM Furic acid, nitric acid,

~ phospheki gedét foranshrd R L1k, cQF 988 CoRCiigS asﬁﬁmvéﬁt that
acetic acid, propionic acid, trichloroacetic acid,

doesi hbtorduersely Haifdugnaet hke| Feagtisulf odisc tagu geleent that
anesul f nlc anesul f.oni c

dOFFlPP% K%fﬂ% esul gngge:%F% TR AH s i Fbﬁ#8m80|ﬂ aromatic

hydrdchbBohs keucrang teezkhke caludiee ,rrwlle@lréedndwahé e1ie;
amount of the acid to be used is 1 to 100 nol ar
ethggrvareht as regahrereduspni c@;q»sarm i%t@(ﬂﬁ‘péﬁhﬁr (39d the
th S I r t can
1ike’ ReBSh ey ot SleRong Do A eyl ahel BHS, Lok
haddgenseéy hydtdmndtensheutrass i @loASdde slakheotohditiane and
does_not adversel¥h|nfluence the reaction, for

the, Jikee amidemiguchh adr Ne Nroonetividemamide, eNel-
dll;n@ltH §ce %J\fcﬂ.ﬁ qn-%etthgl]-égﬁ% ﬁé#ﬁe&cﬁhes%ﬂla fle like; nitriles

tetra uran, di oxane the |ike:
suhhteaescetmﬂutnnLasepmpp;oﬁlbnihman&iam@ flhkel; i kelfoxides

Sugﬁ ?eiri;ateqhy gs?gacghas hIoroforgl like can be
mehit NoHbgEL hM{eféH 'Eimv@%ts an'ﬁ@tﬁg’écﬁq}:ﬁt %mc@ﬁblnatlon of two

| - met hyl - 2-pyrrolidone and the like; nitriles such
oramerenkinds echqnegdi @ﬁl@ppreptuﬂﬁQlﬂaﬂuowe squOX|des

h h | foxide and the lik k
can BB HET: btk oS0 oEay SR Ty 160 uslly | AS,HAE°

sca08hg8n} | Bor Mxdnpfl eQr aiPhE WS (di@tRAhedt methoinine ‘and
appropriate ratios . In this reaction, a scavenger may

thelikel cas Rehaeptdvangepesides ohansils, (gnbne Bagmpl, cresol
ang°¥ﬁ ei{h? "%]tr!l@ Rl ”evéP%tL@f Aﬂ&eéhﬁcﬁrikge menti oned

esl aes p cres
The reaction temperature is generally -20 to 200°C,

preferably -10 to 150°C.

The reaction time is generally 0.5 to 20 hrs.
In addition, amide compound (X) can be produéed by the

method shown below.

0 0
SN, X Ri\iNHz V) e SN, N);;X
HO \l/cn(g) R ;RD"—‘—NH B P W
o Step 9
OR OR
v) X

wherein each symbol is as defined above. -

This reaction (step 9) can be carried out by the method
mentioned in Step 5 or a method analogous thereto. The obtained
compound (X) can be converted to optically active compound (I)
by the aforementioned Step 6, the method mentioned in Step 8 or
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and the like) , anisole, veratrol and the Iike. The
reaction tenperature is generally -20 to 200C
wepeberiald y -10 to 150C. The reaction tinme is BREnaadd0p9205
0.5 to 20 hrs. In_ addition, am de conpound (X) can be
a BrsbadeandioIhs Mt 6d shown bel ow. wherein each
synb ' . def i 71Thi (o3 9
ohn Be R R R Y e LA Ry ) gty e also
produgetdebpothanz ldgmisigt hetkodd. videtlobtfailies iagnpsted
X) can be_convert optically active conmpound (1)
CO%FOPHQSaf%{%héﬂF{d%&&&gWep 6 , the nmethod nentioned in
3L a—aet hod anal ogous t heresqQ Nlrm@ddition, the
act i vel) &51@ib H;(I}QF 1T -
ng nefRgdiuya the
(XIT1)" rewBeheidnt he sy :
fef i ned aQove.. Step 10 In thrg, step, conpound
(M) i PReacted %R &% al cohol conpdlind having an

opti caMy active asymetrie carbon ¥ ) to give an
est gf conmpound, whichd s t optically resolved to

g venopiically actiXe &ra eomer ester conpound
(§Hlé .(nyhi s rgag PsciCa i ad, 31 JRY st he net hod
i Steéib a nethogﬂanangous thereto. The

obgg%ngp ester conpo s converkgdibo optically
di ast ereoner ester coggound (Xl 1) by means such as

crystallization, recrys al l'ization, chromatography and
the like, ingdhe sané nner as in the af orenenti oned
Step 6 . Step)%@ In this step, conpound qul) IS

: ﬂﬁ ighpgmmaéjll) to gisweN ound (XI'I1)
AN I's G@idn ed o, by "y AN 4
———————— O
Step 13
OR OR
(XIV) 0)

wherein the symbols in the formulas are as defined above.

&l.50 produced by
oM-OW Qg "est er conpounds
5 in the fornul as

Step 10

In this step, compound (VI) is reacted with an alcochol
compound having an optically active asymmetric carbon (XI) to
give an ester compound, which is then optically resolved to give
thicélly active diastereomer ester compound (XII). This
reaction is carried out by the method mentioned in Step 5 or a
method analogous thereto. The obtained ester compound is
converted to optically diastereomer ester compound (XII) by
means such as crystallization, recrystallization, chromatography
and the like, in the same manner as in the aforementioned Step 6.

Step 11

In this step, compound (XII) is reacted with compound

¢

(III) to give compound (XIII). This reaction is carried out by
the method mentioned in Step 1 or a method analogous thereto.

Step 12
29
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the nethod nentioned in Step 1 or a nmethod anal ogous
thereto. Step 12In this step, the ester noiety of
weowpouwnds (XI11) is hydrolyzed to give conmpouneCT/X2u)s/09205

This reaction is rried out by the nethod ed
in SE8pth 1%r51éef?7ettﬁ’§d SShEF oYt tX%@&®p0@1§Rg&99
hy?? ngFankEJSQOe'co%pQQHHOWQﬂVfepﬁﬁﬁ%ﬁ&%@c%ﬁohhfs carried out

ein the synbols are as defined above, and
byatbal netihed ensntdomedoisl Steppd uwdsa meSthegd aBalegews sthereto.

st ep, conpound is reacted with amoni a t ive
Ot bR L SPTEESHAY BT rpBuRRToPIRS SaiEsEiRep) By Fad #Smula
carried out by ¢he nethod nmentioned in Step 3 or a
nmet hod analogou§g&pereto . I'n each of the
aforengntqu-- N egctions , when the starting conpound

has af no® groyp, a carboxyl group or a hydroxyl
\ ~~sﬂltuent these groups may be protected

apd the like. In this case, the object

be obtained by renoving the protecting
group aft the reaction, as necessary. Introduction
and renoval "of these protecting groups can be

whpeefiar ke dymiso letared akndefiped dSsmyvesucindas shdtnetdmosbf are
described in Wley-Interscience, 1999, "Protective

conpound

R

- NOERYUBSTPAMRYSrani ¢ Synthesis, 3rd Ed." (authored by

StEEGQ§°ra W. Geene, Peter G. M. Wits) , and the
The conpound (1) can be al so produced by further

conbEnlng;sww&na degipoadd ¢KEVhrisroreaaifeckwdwh ammonia to
' r.ot ection, ¥iat| reacti
a

1 HEC AL FORLY SRS COBRPUP3al fon rihid FoRCTion is carried

outtl BY- £RE Mhéhd L AentABne8I RO &had et @REHEA ARALSIAUS
and substituent exchange reaction with the

thglseve- nent i oned reacti on.

In each of the aforementioned reactions, when the starting
compound has an amino group, a carboxyl group or a hydroxyl
group as a substituent, these groups may be protected by a
protecting group generally used in the peptide chemistry and the
like. 1In this case, the object compound can be obtained_by
removing the protecting group after the reaction, as necessary.
Introduction and removal of these protecting groups can be
performed by a method known per se, such as the method described
in Wiley—Interscience,'1999, “Protective Groups in Organic
Synthesis, 3™ Ed.” (authored by Theodora W. Greene, Peter G. M.
Wuts), and the like.

The compound (I) can be also produced by further combining,
where desired, one or more of known hydrolysis! deprotection,
acylation reaction, alkylation reaction, oxidization reaction,
ring-forming reaction, carbon chain extension reaction and
substituent exchange reaction with the above-mentioned reaction.

The compound (I) can be isolated and purified by a known

30



10

15

20

25

30

The conpound (1) can be isolated and purified by a
knownneans, such as phase transfer, concentration,
waologenin4@ext racti on, fractionation, pH adj ust nBCIL/JP2005/009205
crystallijzation, recrystallization, chromatogra and :
mepHe. | SRER PRRLABFUARF (Y, CoTSBREF BN, SO SHtraction,
£roRARAHAL oh ! SANaBA SO ! €D-112280 1 0BE 86h, SAbdrtaAlization,
met hod known per se or a nethod anal ogous thereto, and
chuloma togmppluyndar(d )thes ldbeai ned as a salt, it can be

converted to a.féeg[forn1 r_an gb'ect t her salt Qy a
nmet h6GRnGRAPPEI s )oﬁsaoﬁgﬁﬁBS a%%]% © (GREPSEES as™ ©3n
bd Rensakteqf t& UM UHIE ! baltPBR S8 dE Arlownapeepsabbe a

salts are preferable, such as netal salt, amonium
meghiod, apalogows tthenefani angavken seprmeousd HI)ndpgahteined as a
id, . salts with or i ¢ _aci salt | bagi: r
okt G g e i ke aoR Yodry SRAGeEigeher sale

byP e mekBBY ek RAMITHERS sef offtbahe 8RbA Sand grisafthkeeto.
al kali netal salts such as sodiumsalt, potassiumsalt
and ®ethpkealhl ®alGaRPwaF: H et BRaEmUtdGa] Lysacceptable

lCi esd I ri S they
oo b, BEbECRIECE SR 38 he DS L bl Be, sans
wiphebegahlie exeeplsd taf wiithk $abtgamid headirdgasiad tbasgth organic
for exanple, salts with trinpethylamne , trie hy&agine
elike can be

acidyy FRdEReviHh RS Y% 02 261 FAF| AMHRS atithASCa it
me?ft%aaaol gl ;&I%)reﬁéfa 1R2RQLARY 88 of MIBINAEIRG , [ £k Sexample,

hydr oxynmet h nmet hyl am ne] ", t-butylam ne ,
aldpdliohexyl asaliesy sliaky elsokegyimnsaky, pd¢assium salt and the
13 ibené¥lith | enedi am n ang the |ike can he nen;'oned. .
K8 ' pPEFRI AT SHEMPIEE Lof2ShP 1 TUGH 13 i R gEm &2 %éra‘?agneswm
sd1@f, ex2ihesabeldrd Wheh 1h)dr 08 i mén ad1d, aRWdEBBr DIkE can
acid, nitric acid, sulfuric acid, phosphoric acid and

bet menitiikpedan e nafierghde. exgmplies Qhbihe erdipl vithforganic
el S ARaRRR £ WL AR £ 9. S ¥ebhv1amine,
pyridhaki, Cpaed tind UMB6-Quatdiine px&thandlindnet, adtiathenolamine,
t;Tgﬁiéng?Lgige, tromethamine [tris (hydroxymethyl)methylamine],
t-butylamine, cyclohexylamine, dicyclohexylamine, N,N'-
dibenzylethylenediamine and the like can be mentioned. As
preferable examples of salts with inorganic acid, for example,
salts with hydrochloric acid, hydrobromic acid, nitric acid,
sulfuric acid, phosphoric acid and the like can be mentioned.
As preferable examples‘of salts with organic acid, for example,
salts with formic acid, acetic acid, trifluorocacetic acid,
phthalic acid, fumaric acid, oxalic acid, tartaric acid, maleic
acid, citric acid, succinic acid, malic acid, methanesulfonic
acid, benzenesulfonic acid} p-toluenesulfonic acid and the like
can be mentioned. As preferable examples of s;lts with basic
amino acid, for example, salts with arginine, lysin, ornithine
and the like can be mentioned, and as preferable examples of

acidic amino acid, for example, salts with aspartic acid,
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acid, citric acid, succinic acid, malic acid,
met hanesul foni ¢ aci d, benzenesul foni c aci d,
w@2dachuemesul fonic acid and the |i ke can be nmeptT/areecs/009205

As preferable ex les of salts with basic am no acid,
glP&P’“é_?aﬁﬁ%%,a%‘ilttarngﬁl?ﬁ §PBi AF e 34SE- or ni t hi ne and
t he dgreutan (bf mBpidonRda aRdias PoAH SRR ¢ R6auRl esa

“of acidic. amno acid, for exanple, salts with aspartic
pradirdggbiit eaompowrel dIandst becomgeundntizs memviestedto compound
ound (1) may he used in the form.of a.prodrug. :

(157 BBRUS oF 4 ARG P PEERM oG S aRUoTPS Toke
un@@ﬁprHdeﬁ%Qiéil_&gitcﬁlt kenneacbhoni OftIRNHHE,. geRbtiLs, a
acid and the liKke under the physiological conditions
compouhd bbaly . camear tiss togconppendd(Ihdly eorveptsct exidation,
onpound (| enz tic oxidation, reduction,
t V&réPVSiéy%Eé?%ﬁééll e%ﬁgn ldetéﬁﬁ%ﬁhéx?ﬁg?ggoﬁ%%Ft%?nverts
tot @ospBRALNYI X |Dy ydiwdyel ¥sand atigk thikd ibye gaytgastacod and
acid and the like. A prodrug of compound (I) is
thexddpri fi ed by a conpound wherein an anino group of
cConpo j el Kyl phosp I ,
(ehE%?Qgg%%éugg %éﬁﬁé?@ﬁ%‘%@ g¥o§%g%?lconpou d$(%§ﬁ?gund
wheredfsaanyami s, gradunpifatespopedt yiJan sneegllbapyl, abeklylated,
(5- nmethyl -2-oxo-1 , 3-di oxql en-4-yl ),
phﬁéphsfy&aF%nsﬁ-a&-ed,COfneePaﬂyW%lr%raﬁmoa%&}lp of compound (I)
isplé&EBEiExHé{izﬂﬂéB’ ! 341%9'1?_18%3', Oy XYL I B8dnylated, (5-
t-butylated and the i ke) ! compound wherein a hydroxy
meghyldp2ebxcohpdtdicxolen-4 -t yhatkoky e dbdnatleted,

ho orinat e boy at ed .g., C ound, wher e hydr oxy
<R P B o aRE o Frese i YrEb e R m t oy at e
piRaaBZNeY¥ M &ty 1 el eybatglatsdCaididid adke) ; compound
fumari nat ed, al anil ated,

wheirednhg| hvdlrore gnpupacioagnpeerd ahd tife adyReyred, alkylated,
conpaund ' I L) i
rEOPRBERIEES) U ar R, SRl AMONDAeLL) dior o

of am nd Where car
cofpoupdof I o bt yilbkeds palyitoylated, propanoylated,

pivaloylated, succinilated, fumarinated, alanilated,
dimethylaminomethylcarbonylated and the like); compound wherein
a carboxyl group of compound (I) is esterified or amidated (e.g.,
compound where carboxyl group of compound (I) is ethyl
esterified, phenyl esterified, carboxymethyl esterified,
dimethylaminomethyl esterified, pivaloyloxymethyl esterified,
ethoxycarbonyloxyethyl'esterified, phthalidyl esterified, (5-
methyl-2-oxo-1,3~-dioxolen-4-yl)methyl esterified,
cyclohexyloxycarbonylethyl esterified, methylamidated and the
like) and the like. These compounds can be produced from
compound (I) by a method known per se.

A prodrug of compound (I) may be a compou;d that converts
to compound (I) under physiological conditions as described in
Development of pharmaceutical products, vol. 7, Molecule Design,
163-198, Hirokawa Shoten (1990).
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esterified, phenyl esterified, carboxynethyl
esterified, dinethylam nonethyl esterified,
W(pizonaﬁlmh@xyrret hyI est eri fied, ethoxycarbonyl oxyEIH?gd5/009205

esterified, G@ esterlfled (5-. methyl -2 29x9 0- |
, 3- dibe8I M °§W§l t S é§téFP??€d?UCh as °Pt1ca 1somer,
st‘é)f%lo‘)lﬂg&{éPXW1bﬁ®ﬁla§t h¥bmgS! efdid &bn 'I%&h»\é&aHhQaEﬁé’ like,

and the ITke) and the |ike. These compounds can
eifgheduond 6fohhexmamman§ ahy bymzmtnméunhdmeanaperatﬁp.

ST, 5L SO (1) TRV s someied Vs ()

anCepeibh PNSs@re e idpedchl Egaﬁ%fwggﬂgrdﬂéd from the racemate
phar maceut i cal products vol . 7 Mol ecul e Desi gn,

is]183seosncepaiassh iSheraropndo(l) . | Wigresso hsomads (£3n Hess
SQnNer SUCh S | soner r.eo_l
oAb BioRe & i BRGREEr R LR R s tRiRe = separation
mee.hbher(cﬁﬁ@eﬁ)fré‘l’ftﬁ)ri sogmw%n@n@x@rabxwﬁ? ESRIROfcfdhatography,
al so enconpassed in conEound (1) . For exanple, when
reCaHpbahdi 13 )1 neneh thet Lake) | aeterhe drikept WBAFh| 3BRrgknown

eparated fromthe racemate is al so enconpassed in

pe%o%%bund (1) . These isonmers can be obtained as a

Si ngtrlaepcadp@jnd)y(la sppt bet accrpétwll, amd@pahati shngle
t hod (concentratlon sol vent extraction, colum

Cré’ﬁFB?mf%ﬁFa%ﬂﬂ/ FEETUEEAPE | SEY T A Msherei REFompRESed in
canBSuhak?I) Wh"ﬂ'na sIEQQV\@aHef) S&rodﬂl‘%d:%?g n?gﬁéﬁél{@@’lon by

be a crystal, and a S|ng e crystal
a nrxstlablniaqusmwlthbdr kso‘anepeemmpassed i n conpound

I Th b d stallization
by’ a By SOPYiirh (13n Mgt RBAS KON Thor (S8 - THEE R o) ©F

a hbh-88Yvdee A S50 1Rkt ﬁgegenc&ﬂﬁdé’ée@i atC cbmPbuAd (I)

non-sol vate, and both are enconpassed i n conpound I) a5
Th8he opgrenss disbled@dwii bh aan | srtore (©.g., 3H | S,

125340 4 S9S 1 k% Sgn%n%hghf +|ke %nghggsseéeln Compound (I).
enconpasse ound %

Since the compound (I) of the present invention or a
prodrug thereof (hereinafter sometimes to be abbreviated as the
compound of the present invention) shows an anti-inflammatory
effect and further an antarthritic activity, it can be used for
the prophylaxis or treatment of all conditions of arthritis
(e.g., rheumatoid arthritis) showing inflammation symptoms in
the joint.

The compound of the present invention has a superior bone
resorption-suppressing activity, and is useful for the
prophylaxis or treatment of bone destruction, osteoporosis and
the like associated with arthritis.

Moreover, the compound of the present inyention has an
immune cytokine [e.g., interleukin-2 (IL-2), interferon-y (IFN-y)
and the like] production-suppressing activity and is also useful
for the prophylaxis or treatment of diseases considered to
involve immunity including autoimmune diseases. As the target
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Since the conpound (1) of the present invention or a
prodrug thereof (hereinafter sonetines to be .
w@bbseavioad ed as t he conmpound of the present i NRENIF2008/009205

shows an_anti-inflammtory effect and further an
dissRsPenr foF XRMRAR 1 ;?YSFﬁméanl%@ﬂ%m%mattﬁéus

mrfrlam;\xkaﬂ,sb&ﬁelt rﬁ%te@%@g Q 18L.€ ”“S%aﬂﬁas Crohn’s

arthritis (e.g., eunat0| arth
dlﬁnﬁbahnammrmupganﬁQ&ﬂ;osmsthpsprdaﬁls'Hmhnbmﬁpoheﬁabitls,

t resent ention _has a superior baone
DL ER R Ty RAaRe RERaer: VEEbCInaRe (¢ GEEFIPet BFTTHE
chRbARBY ! fribiSa Ofc LI RE , Okh PORE: A8 HalirBR: leukemia, bowel
ost eoporosis and the li ke associated with arthritis.

Canﬁﬁéove¢lomrnanﬂﬁmpoaﬁétéﬂ checgreékﬂULmhmemeropyhaslan

Ki i nterl eukin
Feroggﬁcz i%é%%g a%ﬁ%gﬁénlfkgisiﬁﬁﬁhuﬁﬂ 8h1§usﬁpﬁgé?ﬂb
diabbt¥ks | ymalhriahtaheQ ausmb Yl m DEi d;&lme ey, axbA-Rbdgkin s
treatnent of di seases considered to involve inmunity

lympbendi neermamsldmesd ldl seaseancess, tQY@ItlaiﬂthidPSEas@EQGStlve

o1E S, SR e SOLER SRS ST g, inforsiticy

ar€ephosslet seiase Behchttl i gl €es8d era3ainma,Pa8bpas| (Sermatitis
chronjic hepatitis, bladder cancer br east cancer,
NePRFLFhDmes TS ;FHé‘gée%Qf%Ct{qﬁsorﬂléelaﬁﬁphaFP‘ée bacteria

meh?H&?ﬁﬁ €, 2 ¥ RaGd geelﬂPéf@t‘r_’Kér?u %@t@ %£a8%§r '‘acute

col dn cancer, rectal cancer I'co acte
v1rn$ec¢r$bﬁntmsseadeltkbdghlrétnxysdmnnaessnsyhdnome, bacteria

endent di ahetes, malignant nel anoma, npultip
efBTRIR, FOPHGIGRP AT et L PO aTo R AERAPT. ELFES | ifgetious

dlgaager,cm&{é@axcm%@s dbgest | yerid Cfrrﬁeott&%fsa*d%sease AIDS,
cancer, sepsis shock, tuberculosis, infertility,

huganp emmlslcllqaraosnlgusBehﬁectsom s@mse_as tthifdpemt@piinvasive
oo JFAIBLLAGys IS SYBLEME 0G0 LIS s ccnae,
sepﬁiQICiﬂﬁHhsﬁ%ﬁibQ RapEf e@didddse, 3@MiBnal ileitis and the

like can be mentioned. The compound of the present invention is
used particularly for the prophylaxis or treatment of systemic
lupus erythematosus, chronic hepatitis, interstitiél liver
disease, asthma, psoriasis, ulcerative colitis, Crohn’s disease,
regional ileitis or multiple sclerosis and the like.

In addition, the compound of the present invention is
useful for the prophyléxis or treatment of rejection after organ
transplantation.

The compound of the present invention is also useful as a
T cell differentiation modulating agent. The T cell
differentiation modulating agent is a generic term of compounds
that modulate differentiation of T lymphocyte into type I T
lymphocyte (T1 cell) or type II T lymphocyte (T2 cell). T1 cell
is a T lymphocyte that mainly produces IFN-y, IL-2 and TNFB as
cytokines, and includes CD4' T lymphocyte and CD8' T lymphocyte.
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virus cerebritis, adult respiratory distress syndrone,

bact eri a pneunoni a, chronic pancreatitis, herpes
wa20uphe4ari rus i nfectious di sease, chi ckenpox-Per/ res0s/009205

zoster virus jnfectious disease,_ AIDS, hunanépgpillo

T2yicrdd infact i oiPNRCYEgsEhat nre by PTATNESI ¢ 1L=> and
staphy! | nfgel i QUS L 4L S 6ES5E: T PR Ale ¥aSebs*

Ildﬁgegée?§g§§éﬁ%§' theﬁs#???g ??5;? g*geasg%kregional !

lympbbtiyseandridmeflddes Famebd deffewmedatiibea modpdahinofagent
the present inyention %ﬁ used garticularly for

c3pr BEhYPERi S0t SFCREBNT281S s95t Bt Ifudt Srchifeis ana

thel ¥bBeEBLOStSon& VAR GuBeRaLLLESs. i Nterstitial liver
di sease, asthmm, psoriasis, ulcerative colitis,

Cr ohSiscdi skaseompaygidoedl theeprésemt imMentjlom shows low
sclerosis and the like. lLn addition, .the conmpound
e ETelEr | AR GRS RYer TPETEI (BT amny PaRT B 51
tolkieakyengef td Bjteitiicaryafl tatd 06 ea dirdSnlightatbRicity, drug
_ The conpound of the present invention is also useful ,
ingeractier| | caffdinageneicaty oandotlhe atikR) agends FHeeyior 1in
cel I, di fjati | agi € ' enerig: s
ored pPBPbERE D s TRaf aaut e A RO L Ry R ey

phayfiabekyhetidd o(dbgeapltidnl pepbecyy £ diEtrd®ultion; mypabolism,
[l T lynphocyte (T2 cell) . TI cell is a T Iyn@hocyte
exchgtinhi Ay Produded PPR §Efifecy eRFemiprasit s useful as

Lokl : A#%H Ides CD4+ T | ynphocyte and CD8+ T
@ %&n%ﬁ%g§§g}$%pc t?s a T lynphocyte that nmainly

pr odThesefbrd, tHe Scampodund- bO ke cyted@miesinvantdion can be

i ncl udes CD4+ T_| hocyte and CD8+ T | hocyt e.
usPopsT Bh 20 b AT diFr BFBREYATTbh oA TIRG Cagent can
in&qaﬂﬁséoigrdié@ag@ oYY, axhe+REi t{ £AtIRMnabiar hbehtisis

and t he above-nentionéd vari ous di seases. Since the_
eteonpoundutdinrimep disenaisesnvant &gen’s iows thewprorhglayis or

ok o P e B0y P S AR IBh B o o0
ade®t €btYthéIphbphylaxis or treatment of bone destruction,
osteoporosis and the like associated with arthritis, in mammals
inclusive of human (e.g., human, horse, bovine, swine, dog, cat,
rat, mouse and the like). '

As used herein, the above-mentioned “prophylaxis” of
diseases means, for example, administration of a pharmaceutical
agent containing the compound of the present invention to
patients who have not yet developed the disease but predicted to
have a high risk of onset due to a certain factor relating to
the disease, or patients who have developed the disease but show
no rational symptoms, or administration of a pharmaceutical
agent containing the compound of the present invention to
patients who, after treatment of the disease, éoncerned about
the recurrence of the disease.

The compound of the present invention can be used in
combination with, for example, (1) a cyclooxygenase suppressing
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i nteraction, carcinogenecity and the like) and is
superior in oral absorbability, and also in
wowrdsniwad ubi lity, stability, pharnacokinetiCSPCTUPmmymmms

(absorption ropert di stribution,
ag@?@réFPEnIaﬁg’ Qfeﬁﬁﬂn%f?g%%E?'e%%S 9%?%%5e_T°?%FYlng

anltﬁ%;lgllm?%)? ctﬁ&ﬂﬁj ra&faelﬂn}nﬁale gg;?ﬁessﬂﬁj &fehe, (B biological

conmpoun € present | nvention can be used as an
foagedttion, t ) prepiogisaxi sndrant et vgritstdfc,i b)) anherapsutic

di sease (e.g,, arthriti tojd arthritis etc.
s 0T PR HsERsed ) RCAGHAR OIS a T B RgFahd/ox TE-
o Eoﬁﬁ‘é@&gﬁnlnl’?:{blr@dre(:t(h‘?nca{;{]ﬁ N O Sk 12 RIRLEBE AR
r as an agent for the prop axi s or treatnment of

1nb9betdesan®cthqnilk@steopor03|s and the |ike associ at ed

(lﬁhhg %ﬁ%g%g% oQﬁxﬂeﬂy%e suﬁgrgé%#ggjggen h%%%ﬁoéz @oxzﬁl

rat

subb@e%bkﬁ@ agéﬁtﬂﬂSQ%rh%&amﬁleth§a£&ﬁ¥&idﬂﬂaidoﬂ@dlvatlves such
"prophyl axi s” of diseases neans, for exanple

aSa@mlﬁpgmlat i mﬁQﬁO@bphaﬁﬁaéeutawthsfgémkeooﬁtlsiﬂfﬁ@acr
d t wh
%ﬁe%ﬁ lggtlogt ﬁl’o b SAAN é”YﬁEE 'cgght oot magéd 0

"Have no ped t |sease pre |cte
(2hane anhu@hséagéema31&033§ dueltMEumaﬁmdeﬂnmg%aahdrlmmune
relating to the di sease, or patients who

SUPRYEFBpRE FIRN 'sefggeeafawpéﬁovw%quaﬁ%’@ﬁa %?ﬁﬂ)%%lde'
pr% 8¢ B $£4 dégjfmr@‘ B-pBAL ARCEMEI £l AYANLCEANEEhPGRHS and

e conpoun t he present i nvention to pati ents who,
thafﬂeketcealbmnmenﬁldmad di sease, concerned about the
recurrence. o the di_seas The coj ound of the

<3>n@énzﬂhsnbt A1 GATR L b et T SR Lk oo RoETEaL
an%ﬁgahss g %lQ%k‘g&”Qﬁ@lﬁWrea%&lﬂ%Q‘iQt aﬁ%oay,

sup preSS|ng agents) , (2) disease-nodif
anaanLhéuanxlbpdyAnynandlpﬁﬁuﬁea@tﬁnndxmnaq}laQEAtantspody

Sngpggpgéfgég%éggﬁgﬂép(4éu?$€1é§¥%(%ﬁ¥1a receptor etc.) and
protein ligands (IL-1 receptor antagonist etc.) can be mentioned.
(4) As the analgesics and antiphlogistics, for example, central
nervous system analgesics (e.g., morphine, codeine, pentazocine
etc.), steroids (e.g., prednisolone, dexamethasone,
betamethasone etc.) and anti-inflammatory enzyme agents (e.g.,
bromelain, lysozyme, proctase etc.) can be mentioned.

(5) As the therapeutic drug for bone diseases (e.g., bone
fracture, bone refractﬁre, osteoporosis, osteohalisteresis,
Paget’'s disease of bone, stiff myelitis, rheumatoid arthritis,

osteoarthrosis of knee and destruction of joint tissues in

diseases similar thereto etc.), for example, calcium formulation
(e.g., calcium carbonate etc.), calcitonin formulation, vitamin
D formulation (e.g., alfacalcidol etc.), sex hormones (e.qg.,

estrogen, estradiol etc.), prostaglandin A,, bisphosphonates,
ipriflavones, fluorine compounds (e.g., sodium fluoride etc.),
vitamin K;, bone morphogenetic protein (BMP), fibloblast cell
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drug for bone diseases, (6) p38 MAP ki nase inhibitor
and/ or TNF- a production inhibitor, (7) c-JUN N
wa eqositn@ke ki nase (JNK) i nhi bitor and t he |i ke.PCTL)P200%009205

ITolEpr ESSTRY. Bkl PLFB ERanprEss Gt Feciera zhee)
tAEﬂ’sk?sé{gaxs fcwhe%c%&e ?ékb ) rolf Xl 'lﬁ%p!;{cbﬂt@nﬁactors

nac onet acin, oxopro en and
1 lainke 2c 4AGBel nerk)i ,omdat(lyyo,ﬂdsh@heortﬂ s@q$8- avdi thenkike can
antlrheu tic drugs and i mmune suppressing agents, for
b ISR5F 8 Aet hot rexat e, | efl unom de, Progr af ,

(é%@aéﬂéagmm [iRRReCihhapl 86r M@ oW ANt -6OPREEAEE1on
and the |i ke can be nmentioned. (3) A s the biological

inpdbiizbat | 6os, eXamplerapre compriords it s aribegodne¥O 00/64894,

( tL ti.bad 2 antlbody
Oaﬁg(f??flﬁ?g an% hoedya/l,ﬁclagentciggI %ihﬁ?ﬁ%n%&%%dy, anti -
(7anhksbeHy &LK. J)nhﬁﬁ.|tld>h'| efbeceﬁwse;( et:}ge ,coﬁ@loubﬂs dé¥eribed
a receptor etc. rotein |i - recegtor

(LL
i HPaB8RP 9ROt 1Y BeBRS D! HESES1la) WRs OOHELET2, WO
00973hg8LAS A0 A Phka0L ALl ooxe Tl SHARRRschEAL

nervous sysfemanal’gesics (e.g., codel ne
pent &xamphesedt. he Adprimidsraeign, mqmleednﬁ sdleowempound of the
dexanet hasonge, be&gnethasone etc

PIESEPLi ARV ERERb APk Rz FRECOPERERT (%wgg inglyge &hp, following:

(1) Y §02Y BBmpHiRE (S &1l priseaf Devamiidongtd the) chfchherant
t herapeutic drug for bone diseases (e.g., bone

drlulgaetrarelm@btmeoefsrlarcpmpdpce@t*e@pmmias single preparation to
osteohal esi et' s disease.of hone, .stiff
TpRTREFSESF b d T PAPPOTAS "B 1 B AUARLES LY R and
th@néoeleaﬁ\w&ﬁt U drel BbphiSSeE§ prodliceRRIeS g3l t@é kinds
thereto etc.), for exanple, calciumfornulation (e.g.,

ofc preparrtieMOMdtichepEs) adpants toredh Fiorkieaepsaly by the
a,ﬁllot %Dmﬁlgg%éf%&gnatﬂo%[le(e S33) 'ﬁ]lé a&c%p%uq@ o%t ‘Ehg pf'g%(ent
invention and the concomitant drug are separately produced to
give two kinds of preparations which are administered by the
same administration route only at the different times. (4) The
compound of the present invention and the concomitant drug are
separately produced to give two kinds of preparations which are
administered simultaneously by the different administration
routes. (5) The compound of the present invention and the
concomitant drug are séparately produced to give two kinds of
preparations which are administered by the different
administration routes only at different times (for example, the
compound of the present invention and the concomitant drug are
administered in this order, or in the reverse order) and the
like. The dose of the concomitant drug can becappropriately
determined based on the clinically employed dose. In addition,
the mixing ratio of the compound of the present invention and
the concomitant drug can be appropriately determined depending

37



estrogen, estradiol etc.), prostaglandin A,
bi sphosphonates, ipriflavones, fluorine conpounds

w@ enog/i111080di um f | uori de etc ), vitam n K2, bonBCT/JP2005/009205
nor phogenetic protein , Tibloblast ceII%rommh

oty Fb€op ’(&%ﬁ} ol A4t r&éFPOeda@FJd\‘ﬁter Gr TOBBRE) target

dﬂé@%@%fo% ﬁgmﬂrQWHEﬂ%%Qﬁgh éﬁg¥%ﬁ% 138Ul iyl bk@mple, when
growt h ors 1 and 2 (I G- 2) , parathyroid

tH@osnbmectFﬁfﬂadmmnHSﬁ;dulbe ¢anabkumﬁnu|Qnﬂ@dt0(6POAp€rts by
MAP ki nas: hi bi tor and/ or F- roduct
WGt PEof CTBITA AN SE9Bh 28 o JLTRR HrIedvBe o] h RRFT BY
W %@4894th¥\€2:&a;£&ﬁﬁilbfa&ﬂet gebike ﬁmrﬁ%ﬁentloned
(7) As the JNK inhibitor, fTor exanple, the conpounds

desc Thiedompoye 0gf %%@rewoo#%@@moma@nmgaiely\o
ad%xq/ngsfs1 72 V\D 0%21 ]lirlgva%g tt he %a?(rjat: helclallkergc al,

e ent PO omedess

1riﬂirav@ﬁ8ﬁ@und3@étidie ewceseats anymﬁl@rpﬁmhx@tlon or as a
concom tant_drug include the followi ng: (1) The
PhesMpEanEL et t FRIRSISESERN /i AVERt 2BrcaklE the locAegame afiegar—

co‘l&%& aLg18t mﬂﬂgg %@e& E%g?gg?d (;%L:c%qf’ € a%h'i‘gl eo?psule

preparation’ to mnis onpound
agdma pﬂéq&ﬂd | enveltiicon andpehsiswpciomjdaerilondr sgppogitory,
separ at el roduced to glve two kinds of preparationps

SURRPLROUT B LR RASHAEA APl PAPEHRA 47Dy end 18gnewhich is
oRAThBHSHY a4 dfik I ltere (:%)n%:gﬂﬁd GR{pPun q:h%fnntat’:%lBPﬁéﬂ‘iy

i nvention and the concomtant drug are separate
aqeeptiabid ca)rlglewe htwvca icongsnbiopz bpertdtddons . whl,chharreethod
4 adntgiatereﬂ% he sa hadmnlstratlon route only at
ChEOFFEP e tqﬁﬁi?esf4 HLACHIPOh St 'he present
| NVerhkOBoRBENE NEF GORC @FimbalhddbH Ot GreaRMatiah¥ntion in a
produced to give two kinds of preparations which are

phagmaaestbeall eimpdstidiesusbyabyut He M foelddft wt% of the whole
051%§5rat|on routes. (5) The conpound of the present
ventrion and the concomtant drug are separately
prOdWﬁQdet@hgl&KSé\Mf kihedgofpound of the present invention

can be variously determined according to the administration
route and symptoms of patients to be treated, the amount of
compound (I) can be selected from the ranges of, for example,
about 1 mg to about 500 mg, preferably about 5 mg to about 100
mg, for oral administration to an adult, and about 0.1 mg to
about 100 mg, more preferably about 0.3 mg to about 10 mg, for
parenteral administration to an adult, which can be administered
once to 3 portions divided for one day.
Examples

The present invention is hereinafter described in more
detail by means of the following Reference Exa@ples, Examples,
Formulation Examples and Experimental Examples, which are not to
be construed as limitative, and may be changed without departing
from the scope of the present invention.

The elution in column chromatography in Reference Examples
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preparati ons which are adm nistered by the different
admnistration routes only at different tinmes (for
wexaapiess t he conmpound of the present inventi oPCEIRLOGITI®9I205

conconm tant drug are adm nistered in this order, or in
angdn Exprpbes v et dEO 4§t HBART kehe aRhsegyadion Prea TLC (Thin
La$RRCeh] an g .app ' Y, @ Ignedypased
R T e Lt g B B EREE A & KRR e
obsexvagicmtwas gfenfioemednpeing 8f1idwe Gule $OFLs.i mypnfaotured by
M ang t he concom t ant g:]%g can_be appropriately )

d&tef i At Agon ThReSStpfrttussid adnehi StrhtpRSolvent
£o2dBbMih " & F b fRiHeBhyt REECLs Ll S§sasae'de%3é'13b9mﬁ solvent.

conbi nation and the |ike. For exanple, when the
Deggbfien wis anbhdenibyt pabVodetscrohuneiili®@a0geflo600070 to 230

rts_by weight of ongom tant drug can be used

neBl] SErol Vo antee) BRoREhek ores RtsHEBuRS SILte ool for
copuRseshrbftieiiaphy . ThR €68ROtEb&Hathii® Re@88PEd herein

invention can be safely adm nistered orally or
typarahiyrmgdns (e.tgmperspical fromcttaiut i10fC ave3if€. Moreover,

Lhj.ect.i t C. i.ng reparatiqn .or. _as.a .
sobflf B 5 oS Ss TSR B N 136 R e R iy
exsmgatcoated tablet, filmcoated tablet) , powder,

granul e, capsul e agent, liquid, emulsion, suspension,

i nj eBPPBRYiZLIRIES I BLPYedudh Rekrrede Fxamplepannd | Bramples
meBhast egopryl,d he like, which is obtained by adm xing

the conpound wi th a pharnmacol ogi cally acceptabl e

carri@r bigwd ahrentitogakphet hod (e.g., the nethod

desc@hbed i n th{lg\]apanese Phar nacopoei a etc.). The

contEnt BIS% P FIGuTHSEE ¥ he present invention in a
phar gaeeud i &l r SPHAYS i bhoPat SordBiindy 01 to 100 wt % of
t he whol e conposition. Wile the dose of the conpound
of t M :prteggnbutpleatéum camputylvgrpopsly determ ned
cCoohgh 19 LA AL shegy on route and symiors o

rel: relative configuration

Rf: retardation factor

Rt: retention time

N: normal concentration

MPa: megapascal

Wt weight percent

DMF: dimethylformamide

THF: tetrahydrofﬁran

DMSO: dimethyl sulfoxide

IPE: diisopropyl ether

CH,Cl,: methylene chloride

Et,0: diethyl ether )

HOBt * H;0: l-hydroxybenzotriazole hydrate

WSC: l-ethyl-3-(dimethylaminopropyl) carbodiimide

WSC * HCl: l-ethyl-3-(dimethylaminopropyl)carbodiimide

hydrochloride
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compound (I) can be selected fromthe ranges of, for
exanpl e, about 1 ng to about 500 ng, preferably about
w®2009/1104@bout 100 ng, for oral adm ni strati onPCDIE005/009205

adult, and about 0.1 ng to about 100 ng, nore
pref@FéBi%“éﬁﬁgﬁlﬁménﬁg to about 10 ny, for parentera

admi gi,sid atdi0et-@-BAt Ul ica MYfdtecan be adnini stered
once to 3 portions divided for one day. Exanples The

pr es@ftMEnyeExamples hoadeRaférenceldbonities wWerAoppeasured
etai] b ans of the_ _follow ng Reference Exanpl es,
un%?ﬁnﬁ#gs¥°ii%%ﬁﬂ%ﬂﬁogﬁlﬁigﬂﬁIes and Experi ment al
AnBXg8RLkeSy . Laigh are not to be construed as
limtative, and may be changed w t hout departing from
)

the Mesperefenthdnstasaenti nhens csysthve @agersnCppporation)
colu hr onat ogr inN i | d
EvaniPC REEELAFT SR BEQ0N (B8 SERL HR IR L 11 c

( Thi msLpyeti&hy ot agiapbyhss) unl ess ot herw se
speci fied, TLC observation was perforned using Silica
HPEE| cguftdbionmnuf act ured by Merck as a TLC pl ate and

t he sal vent S t] ol yent for N
chr oRarBap apty Gt 2 EaY ' UBTale o g oo geay M (shiseido
CoDet eedli pbn was nmade by a UV detector. Silica gel 60 (70

to 230_mesh size) manufactured by, rck was .enpl oyed
as sPPL¥sngRi ?Qﬁuqﬁﬂnuﬁﬁ bhbgﬁ3$ .a9§tFGgEFlg—
con®ARRE AL W Sed £f eld18d 188N 8L Notypy Calils) SRR eRic acid-

tenperature from about 100C to 350C". Moreover, sodium
conbfiat pgoacetpgmigsiidle sul fate was used for drying the

extr ct..AbEreviatLo S L.oyed in_ Referenge, Exanpl es
and EXAIHPES weiPsis O 6P UG, (PRIUFiiy coLution B 2°90/10)
2.00r ARAL 086 BPtYorVA/ PSS i 8RB YSi $/FPECty.Um mh: (solution
el ectrospray ionization nethod
A/solution B = 5/95), 2.76 min (solution A/solution B = 90/10),
3.60 min (solution A/solution B = 90/10)
Injection volume: 2 pL, flow rate: 0.5 mL/min, detection
method: UV 220 nm
MS conditions
Ionization method: ESI
Analysis by LC
- Measurement instrument: CLASS-VP system (Shimadzu
Corporation)

HPLC conditions

Column: Inertsil ODS-2, CAPCELL PAK C18 UG120, 5 pm,

~ 4.6x150 mm (GL Sciences Inc.)

Solvents: solution A; 0.1% trifluoroacetic acid-containing
water, solution B; 0.1% trifluorocacetic acid-containing
acetonitrile (

Gradient cycles: 0.00 min (solution A/solution B = 70/30),
15.00 min (solution A/solution B = 15/85), 15.01 min (solution
A/solution B = 5/95), 20.00 min (solution A/solution B = 5/95),
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1 Bu : tert-butyl group, t-butyl group Boc :
tert-butyl oxycarbonyl rel: relative configuration Rf:

WO edoandmié on factor Rt: retention tinme N : norp@&l/JP2005/009205
concentrati on MPa: apcascal w % :_ wei ght percent .
20p: mapméEPIMTIYY i Fodd #W:Bt@t?%ﬁmrro%ﬁ-é? BRBo!solution

[ ] ul f-ouch | PE: diisopropyl ether CH2C 2:
A/(r%ggﬁ;tﬁéheéchlgq(}i%@ Et 20 : diethyl ether HOBt H2O :
1- hydmngxybesz otslwarol aoOhwdr, af@obEate - €f oy ImLImifdi detection

thy lam nopropyl) carbodiimde WSC HCO: |-ethyl-3-
me(tg‘fﬁ]\st HYI ggﬁ’ n’g%ropyl ) carbodiimde hydrochlorideEt 3N :

tri etppyl ?Hkﬂ?i@é’ﬁc?rpby ‘ﬂir‘eE)%!i:BtPUé YhPIE Caf hRahe ek CaV®

i n Exanpl es and Refereénce anpl es were measured under

Retflegehob| Brampledmist pend orned| yeder fthe Colgowing conditions.
Measyrenment ipstru t: LC NS _syste Mt ers .
Cor pOTREFORF P ERLE GoreSRIPEBE B { A B, System (Gilson)
Tech_@%!lﬁﬂhe%or%ﬁpf% topgna VD (M CEOIRS S HITME)
condi ti ons Col um: PCELL PAK C18 UGL20, S-3 mm,
1. 5x3Rlantshsebieprod; 0.Qlfdtyifluorocacetic acid-containing

water, solution B; 0.1% trifluorocacetic acid-containing
acetonitrile

Gradient cycle: 0.00 min (solution A/solution B = 95/5),
1.00 min (solution A/solution B = 95/5), 5.20 min (solution
A/solution B = 5/95), 6.40 min (solution A/solution B = 5/95),
6.50 min (solution A/solution B =95/5), 6.60 min (solution
A/solution B = 95/5)

Flow rate: 25 mL/min, detection method: UV 220 nm
Analysis by DSC

Measurement instrument: EXSTAR6000 DSC6200R (SII
Nanotechnolegy)
Measurement conditions

Sample: 5 mg, measurement container: aluminum open pan,
temperature rise rate: 5°C/min, measurement atmosphere: nitrogen
gas 50 mL/min, measurement range: 25 to 300°C
Reference Example 1
4—Methoxybenzoylacetonitrile

OCOC H,CN
MeO

To a solution of methyl 4-methoxybenzoate (7.2 kg) in
dimethyl sulfoxide (21.6 L) were added sodium pethoxide (3.046
kg) and acetonitrile (2.135 kg), and the mixture was stirred at
110°C for 2 hrs. Water (10.83 L) was added dropwise at not more
than 15°C, and acetonitrile (14.4 L) was added. Then 6N HCl was
added at not more than 20°C to adjust its pH to 7.9, and the
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Sol vents: solution A; 0.05%trifluoroacetic
aci dcontaining water, solution B ; 0.05%
wao eaoShuosdacet i ¢ aci dcontai ning acetonitril e QGreEmirnes/009205
cles: 0.00 mn ol.ution solutlon 0/1 2. 00
mln’ﬁ)éHrFsYﬂ?%t‘?’bW% it S8 2l 53%5ate S 08 W g%f’ WEFETPuS

1aRe3Ol NI Plﬁ]rtale'r Ys3hacted- %@tﬁ” é‘tt(ﬁplégét%'%eN@@ B‘Q' 9)” B The
= 90/ 10) 3.60 mn (solution Alsolution B = 90/10)

orapeéct Jla)ylemalwmee cpmppli nedf Andy ¢<mcan113fa&e|dulmtml the Welght

det ecti on net hod: UV22 r M5 C iitio
ot EhE oS a1 FecE R 17 SR phay s MbarRs (raneh o] s
ad@b&séov&éyrﬁiﬁﬁx(eSh lamadzH &1 POY 284 Q1)) wl-a!FéL@h@ﬁnQdaé@ns
Colum: inertsil ODS-2 , CAPCELL PAK C18 UGL20, 5 nm,

drépgx 880 PTM @i Spirenves lsna:r;recSoat/eﬁ‘sz fosol Ut oranAl ;the
% | t |
prec&p_ll_%/ajf?? ;‘Ii(:)r o%‘?aelsl %e?%l %9(:0”?(5”}%9 fvﬁ.tt%ra*tlgg gltx{i gvpaﬁled

roaceti C aCI I Nng acetonitr

withagleeRénsYch@ssr 010Q) M S0 UthortiAlsolodibound #6.40 kg,
70/ 30), 15.00 min (solution Alsolution B = 15/85) ,
8233%)1 nin (solution A/solution B = 5/ 95) , 20.00 mn

IH_@%I {J“ltqu%lﬁf‘/nglgod/ 38()3%'2§%82)n9%2% ol ut'i on iﬁsg%ufl oh

J=B1=28043D) 7rgectidmnsyolemk:290HmL , flow rate:
nL/ mn, detection nethod: UV 220 nm The purifi catl on
Regfrﬁflﬁﬁm 4PLC i n Exanpl es and Reference Exanpl es

2-¥WASnBek f 87 Bl ndeth he -5 ol 4 OMd g G ARG AyaNS 1 -
benzothiophene-6-carboxylic acid ethyl ester

EtOOC s
| >—NH,

O

MeO

A mixture of 4-methoxybenzoylacetonitrile (13.6 g)

obtained in Reference Example 1, cyclohexanone-4-carboxylic acid
ethyl ester (14.0 g), sulfur (2.7 g), morpholine (7.3 g) and
ethanol (300 ml) was stirred for 3 hrs with heatihg under reflux.

After the completion of the reaction, the reaction solution was
concentrated under reduced pressure. The obtained residue was

purified by column chromatography (developing solvent: ethyl
acetate-hexane (1:1, v/v)) to give the title compound as yellow
crystals (25.0 g, 87%), which were recrystallized from ethyl

acetate-hexane. Melting point: 102-103°C.

'H-NMR (CDCls) &; 1.26 (3H, t, J=7.0 Hz), 1.50-1.70 (1H, m),
1.87-2.18 (3H, m), 2.61-2.87 (3H, m), 3.86 (3H, s), 4.15 (2H, q,
J=7.0 Hz), 6.30 (2H, brs), 6.90 (2H, d, J=8.8<Hz), 7.51 (2H, d,
J=8.8 Hz).

Reference Example 3

3-Chloro-2-chloromethyl-5,6,7,8-tetrahydro-4- (4-
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Instrunment: high throughput purification system

(G lson) Colum: ConbiPrep ODS-A S-5 nm, 50x20 mm
W@ YiEi118ad vent: solution A ; 0.1% trifl uor oacerd¢mIP2005/009205

aci d-contai ning water, solution B ; 0.1% , ]
methPKYRBPBYREL } CTECHLERP A nd Ty R Dme I caTRP XY Bhtacid

| g. 00 mn (solution Alsolution B =95/5) , 1.00

e_t%&% %28 ﬁti on A/solution B = 95/5), 5.20 mn (solution

Al sol uts 5/95) , 6.40 min (solution A/solution B
g:q m n (solution A/solution B =95/5), 6.60

Al'solution B = 95/5) Flow rate: 25
nL/ mn, ction method: WV 220 nm Anal ysis by DSC
Measur e i nstrument: EXSTAR6000 DSC6200R (SI1 Nano
techno | ogye Measurenent conditions Sanple: 5 ny,

measyr enent . cont ai ner_. al um num o an, nper gt ure

ri se Pa?e.solsﬁjfﬁlh,or}enétglseu%?‘}gﬁ‘tm%t ﬁjgas]‘p(ﬁegge:orb%ﬁlps eh”
Re§agehBe Ntxifpgle MEAS eNBAYI G acktdre 3606 Bef ef elidlute

Exanpl e 1 4-Met hoxybenzoyl acetonitrile To a sol ution

THEf (RBO Hpl) samtadsedbadeBanen (ghlondige (.4 gt upger ice-

. f QX - r I, yum hox] 4
coBdsar Tab hiilnd 55180000 SO UM IR e B A, M o
miat i en@df@ttHOQC 5 birs2whts . hdddt g HAE3 refluwas Egded

dropwi se at not nore than 15C, and acetonitrile (14.4

reécfi%s‘“h’aﬁé‘f}? wAse FOBKCHIC 2R sedinth Foa Aderofelitian of

2 t st ik ipH & 9 themiogt
toe%%c?%g@vﬁh alet )}F@acggéfe(](%%&)) wtéthgaﬁg%%é and the
mikayee was fwrttheer sévitrradt a2t i wnipdradzoetafer (36.8&. The
orghnid hf?]géa&nalgagtsle%%%g%eg?rﬁagfe e, and consgntrated g

brine and dried over magnhesium sulfate. The solvent was removed

by evaporation under reduced pressure to give the title compound
as colorless crystals (8.5 g, 68%). The crystals were
recrystallized from ethyl acetate-hexane. Melting point: 113-
114°C. |

'H-NMR (CDCls) &; 1.24 (3H, t, J=7.4 Hz), 1.58-1.80 (1H, m),
1.81-2.10 (3H, m), 2.61-2.81 (1H, m), 3.04-3.19 (ZH, m), 3.90
(3H, s), 4.15 (2H, q, J= 7.4 Hz), 4.94 (2H, s), 6.95-7.04 (2H,
m), 7.06-7.22 (2H, m).

Reference Example 4
3—Chloro—2—[(2,4-dioxo¥1,3—oxazolidin—3—yl)methyl]-5,6,7,8—
tetrahydro-4- (4-methoxyphenyl) [1]benzothieno[2,3-b]pyridine-7-

carboxylic acid ethyl ester

O)L
s_N_—N 9
SO
EtOOC | O

OMe
A mixture of the compound (2.4 g) obtained in Reference
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of the concentrate becane 17.39 kg. Methanol (17.84 L

) was added to the m xture, and water (17.84 L ) was
wo s/ 1added dropwi se. The mi xture was stirred BECT/H20650009205

1 hr, and the precipitated crystals were collected b
ExPLea B o aTR YASHEE i-CHORE! RAMB Nt G0 (eESLyn, garbonate

ivent t gt LRIRRM k 2. 4099 1. N

u?éDg)s)g ﬁg;hgﬁg% (3H, gq’ )r%,gmz%%sg%ﬁg—f, 450/%“,) %8%&%% under
hegatinhl at280%z )for7298rE2H, Tise ,rebdtdion?hikizhre Red€rmineed into

ample 2 2-Amnp-4 ,5 ,6,7-tetra o- 3-
wa(%rrnéllﬁgx’;r)iénﬁﬁ )ex-gf-acﬁ"gﬁzlﬂf‘ﬁ?o M-aé:-eé:%tﬁoxylr‘rpﬁ extract
l%?@rdoftefh PSi & trdMwalsUiBsREd with water and saturated brine

-rnethoxy%enzoylacetonltrlIe (13.6 g ) obtained in

andefdgiedcevex amgnesium sydifahex anbre-sblovaniowpsi temeved by

thyl .ester_(14.0 cosulfur (2.7, r.phol i ne
=I5 Tt nehios s UaryFrako il el §r 238 pdfbound as
coliotrleBeatipgramgler2 reld, ug1s/f t @i dlh v GRReREyERa0l 1 £8€ from

reaction, the reaction solution was concentrated under
ethydueecdtpresherane . Thdledbinpnpdinesidife- M&SCpuri fi ed by

C r t ogr.gph devel opi sol vent. .ethyl
e TS R T2E P 928 BruE t e A ¢ e dtouly
1.84-gebVovwsry yeit alx. 602%2..809 (1H3 7)), 3MUoc!B.wer €2H, m), 3.90
recr¥§tallized from_et hyl gcetate-hexane. Mel tin

|
(3Foi [t » 4032 16810@ . IFf-fMRzl el Sy @H. f)265(-§|ﬁ1, ??—H: s).

6.@"517-.86"@1»1 Ino0-L.07Q7(bh. (8k) m) 1.87-2.18 (3H m) ,
2.61-2.87 (3H, 'm) ", 3.86 ((SH, s ), 4.15 (2H, q ,
J=7. GukzherGoBd), (134 domppund6. 89 £ihyn din Rbf&reﬂcétExamples

7.51 (2H, d , J=8.8 Hz) . Reference Exanple 3 .
5 $0BnP Pt BHT A, Po8OTg o rhriafpel s1pilar to that
of( feBLEAXY pemp1l 4. ] benzot hi eno v
[2,3-b] pyridine-7-carboxylic acid ethyl ester
Reference Example 5
3-Chloro-2-[(2,5-dioxo-1-pyrrolidinyl)methyl]-5,6,7, 8-
tetrahydro-4- (4-methoxyphenyl) [1]benzothieno[2,3~-b]lpyridine-7-

carboxylic acid ethyl ester

OMe
Melting point: 180-181°C (solvent for recrystallization: ethyl

acetate-hexane) .

Reference Example 6
3-Chloro-2-[(2,4-dioxo-1,3-thiazolidin-3-yl)methyl]-5,6,7, 8-
tetrahydro-4—(4—methoxyphenyl)[1]benzothieno[2C3—b]pyridine—7—

carboxylic acid ethyl ester
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To a solution of the conmpound (10.0 g ) obtained in

Ref erence Exanple 2 and 1 , 3-di chl oroacetone (6.0 g )
wo oshsiokdit e THE (200 m ) was added al um num cidDIR2d€5/009205

(7.4 9) under(5cecooling. The m xture was stirred at

the sane tenperature for 5 min. and further 1.5 hrs

wi th hegt img -‘ég¥ reflux. The reaction m xture was
" cool ed hg add to a m xed solution of toluene (400
EtOOL-4nd) T CF W(Sr (100 m) with stirring, and the

m xture further stirred at roomtenperature for 30

m n. The gani ¢ | ayer was separated, washed with

wat er and urated brine and dried over magnhesi um

sul fate. e sol vent was renoved by evaporati on under
Meledngegopnesslf®e-196°gi veolvent ifidre reompotatil isation: ethyl
aé%@a%%L SR stals (8.5 g, 68%. The crystals were

recrys S Zed fromethyl acetate-hexane . Ml ting
ReffeirehcelEamdle!@ 1H NVR (CDCI3) d ; 1.24 (3H t , J=7

.4 Hz), 1.58-1.80 (IH m) , 1.81-2.10 (3H, m) ,
3-£hdero-g1( (2 H-dhox0-13 302x829bidony 31 ) methydd—pafy, 7 ¢8-

. _ 2 _ = . . 4 , ) N . . =
vergpbgtgt {heenolebeyity Bedtb bt a by pyeidine-7
carverplecdadidhl oro-2- [(2 , 4-di oxo-

,3-oxazolidin-3?yl) methyl] -5 ,6,7,8- tetrahydro-4-
(4-nethoxypheny;:?[l]benzothieno [2 ,3-b] pyridine-7-
e

car boxyd i oN gt hyl ester A m xture of the conpound
i n ReferenceExanple 3 ,

C1Ldi one (808 ng) , potassium carbonate
N, N- di et hyl f or mani de (DVF, 40 nml) was

(1.1 g )

stirred 2r heating at 800C for 2 hrs. The reaction
m xture I goured into water (100 m) , and extracted
W th ethyl % etate. The extract |ayer of ethyl acetate

was Wwazhagdwsehawererofandies goupaeed b7 iha)amptained in
Ré%é%%n€895§§$8 esyjHﬂhﬁhygggcﬁ9é¥fgtagﬁ§ &ﬁﬁ?ﬁ?dagx dioxane
(20 ml) was stirred with heating at 80°C for 3.5 hrs. The
reaction solution was poured into water (200 ml) and extracted
with ethyl acetate. The organic layer was washed with water and
saturated brine and dried over magnesium sulfate. The solvent
was removed by evaporation under reduced pressure to give the
title‘compound as colorless crystals (1.6 g, 84%), which were
recrystallized from THF-hexane. Melting point: 218-219°C.
'H-NMR (CDCls3) §; 1.60-2.10 (4H, m), 2.68-2.83 (1H, m), 3.00-3.18

(2H, m), 3.90 (3H, s), 4.93 (2H, s), 5.05 (2H, s), 6.95-7.23 (4H,

m) .

Furthermore, the compounds as shown in Reference Examples
8 and 9 were synthesized according to a methodtsimilar to that
of Reference Example 7.
Reference Example 8
3-Chloro-2-[(2,5-dioxo-1-pyrrolidinyl)methyl]-5,6,7,8-
tetrahydro-4- (4-methoxyphenyl) [1]benzothieno[2,3-b]pyridine-7-
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evaporation under reduced pressure to give the title
conpound as colorless crystals (2.2 g, 81%, which
\memﬁnrmmfystallized from et hyl acet at e- hexanePCT/JP2005/009205
M%ﬁt ng p0|n 118-119 0C . 1HNWR (CDC3) d ; 1.24
caEpgxyiic 4 Hz), 1.58-1.77 (IH, m) , 1.84-2.07
(3H, n1) : 2 6@)2 80 (IH m) , 3.00-3.10 (2H, m) ,
- 3.90 (3H, .8), 4 (2H, q , J=7 .4 Hz), 4.93 (2H, s )
. 6.95-7.06 (2H, m) , 7.07-7.23 (2H,
NLH e, the conmpounds as shown in Reference
HC&% ;’ and 6 were synthesized according to a
ar to that of Reference Exanple 4 .
Ref er ence anple 5 3-Chloro-2- [(2
5 di oxo- IOMey/rrol i dinyl) nethyl] -5,6,7, 8-

AR b TR BT LSRRI Oy o oo

hqmmﬁm 180- 181 0OC (solvent for recrystallization
et hyl acet at e- hexane) . Reference Exanple 6
Refezppse Eyample 9 4. dj oxo-1 , 3-thiazolidin-3-yl)
3-JFRRYLl2-9(5, L&o,loellr @hxﬂagzéll&fnr@tﬁqm%ﬁy Ly 461708
[T] benzot hi eno , 3-b] pyridi ne-7- carboxylic¢ acid
teﬂﬁ@theeféfk@+metnpqymh@my1195]neﬁibﬁkxﬂnudﬂb3Fbﬂpyrldlne 7=
cr ﬁtalliz tion: ethyl acetate-hexane) . Reference
ﬁ% &°73%1¢hl oro-2- [ (2, 4-dioxo-I
3-oxazolidin-3gyl) nmethyl ]- 5, 6,7, 8- tetrahydro-4-
(4- nethox oheg&Lg [I] benzothieno [2 , 3-Db]
xylic acid A m xed solution of the
| $P$ obtai ned in Reference Exanple 4 ,
hIor|c acid (20 m) and dioxane (20 nl) was
@]ﬁh heating at 800C for 3.5 hrs . The

stlrred

OMe

Melting point: 246-247°C (solvent for recrystallization: THF-
hexane) .
Reference Example 10
3-Chloro-2-chloromethyl-5,6,7,8-tetrahydro-4- (4-
methoxyphenyl)[1]benzothieno[2,3—b]pyridine—7—carboxylic acid

3-Chloro-2-chloromethyl-5,6,7,8-tetrahydro—4- (4—
methokyphenyl)[1]benzothieno[2,3—b]pyridine—?—carboxylie acid
ethyl ester (9.01 g) obtained in Reference Example 3, acetic
acid (54 ml) and 4N HC1 (27 ml) were mixed, and the mixture was
stirred at 92°C for 5 hrs. Water (54 ml) was added dropwise at
80°C and the mixture was cooled. The precipitated crystals were

collected by filtration, and washed with cool water (20 ml x 3)
to give the title compound as white crystals (8.27 g, yield
97.9%) .

'H-NMR (300 MHz, DMSO-dg¢) &; 1.57-1.63 (1H, m), 1.78-1.97 (3H, m),
2.71-2.76 (1H, m), 3.00-3.09 (2H, m), 3.92 (3H, s), 4.98 (2H, s),

7.06-7.28 (4H, m).
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reaction solution was poured into water (200 m) and
extracted with ethyl acetate. The organic | ayer was
wozebedowd t h wat er and saturated brine and drimEc/ireers/009205

nesi um sul f at The sol vent was renoved by
Reg%ﬁdﬁft Eﬁﬁ“‘a ﬁeflreduced pressure to give the title
3-CHRAIYAD -85 1 6PbRELIBES- T1ey 5, BL-$ o b 2aBy diro— B40f-methokhphenyl) -
were recrystallized from THF-hexane. Melting point:
N-2l @R} rdcphepy AR ODQ IPengothiepo 2, Itb (ryx iddne—7-
68-2.83 (IH m) , 3.00-3.18 (2H, m) , 3.90 (3H s
Cizrb,"xz?.‘“d ®(2H, s ), 5.05 (2H, s ) , 6.95-7.23 (4H, m)

Furi-mpneeoe 2 - theo camgxilds , &S 75 Bovst rahReferenae
Exanples 8 and 9 were synthesized according to a

meihoro@henil) 4t 1 penigidiieie [ReBobérreitingml carboxylic acid (5
R . ) _2 . .
o PEANEE FEORDECrdhck BUARA=210l0gs dissqived in
tdtetargiipdtardn (56 meb)hox\pMFenyl. 5[ &) beag ciddesh@nk? thionyl
. 3-h i di ne- 7- car boxyl i id Melt] i pt: .
IR0 €Le 0B HLh vt s AOed| AT ORYT o, b RéKture was
9.3-Ch - - . - di -
sTEHALRT sDAYE 1t UL Or ddedidh rfxlh@80%as concentrated
urdemeedocyghpngssule | pewk chiei ereifide vdd pisstilved7in N,N-
. | i id ti i nt: . 246-247C (sol.vent f
AR IbErEaBLes o1 R A8 Bpo1880: St ' 06
PH%ﬂQﬂéQh?iamQHéo(Iﬂﬁﬂ'MN)'@as6aade§'&f$§ﬁﬁEeran& thé- mixture

met hoxyphenyl) [I|]benzothieno [2
wasg-siligyeddpRerqon digmparatargcfgr 3 hrs. To the reaction

mé%§ﬁ¥§g&%ﬁé%§g%§r%#? %ﬁ%gﬁ;%Fgﬁéo[gi}?tgﬁgnﬁgf%k412%4hl) was
addédb dpybivis8e- Trisarfeaipitatetderystals were collected by
filtration and washed with acetonitrile-water (2:1, 25 ml x 2)
to give the title compound (5.13 g, yield 82.5%).
'H-NMR (300 MHz, CDCls) §; 1.48 (3H, m), 1.67-1.85 (5H, m), 2.44-
2.51 (1H, m), 2.93-3.16 (2H, m), 3.88 (3H, s), 4.93 (2H, s),
5.07-5.17 (1H, m), 5.73-5.75 (1H, m), 6.95-7.32 (9H, m).
Reference Example 12 A
(78) -3-Chloro-2-chloromethyl-5,6,7,8-tetrahydro-4- (4-
methokyphenyl)—N—[(lR)—l—phenylethyl][1]benzothieno[2,3—
blpyridine-7-carboxamide
3—Chloro—2—chlor6methyl—5,6,7,8-tetrahydro—4—(4—
methoxyphenyl) -N-[ (1R) -1-phenylethyl] [1]benzothieno[2, 3~
blpyridine-7-carboxamide (5 g) obtained in Reference Example 11
was dissolved in methyl ethyl ketone (100 ml) with heating. The
temperature was allowed to return to room tempgrature, and the
mixture was stirred at the same temperature. The precipitated
crystals were collected by filtration and washed with methyl
ethyl ketone (10 ml) to give the title compound as white
crystals (1.82 g, yield 29.3%).

47



10

15

20

25

30

ethyl ester (9.01 g ) obtained in Reference Exanple 3

, acetic acid (54 mM) and 4N HO (27 m) were m xed,
w@omsthe4dri xt ure was stirred at 92C for 5 hrs. PAMIE005/009205

(54 M) was added dropwi se at 80C and the m xture was

"HOWER etPOOTAE Zpr EBFhi)t Mied - éﬁyﬁ@fél gverle 6701l 86t d8Hpym) , 2.44-
2.501 (gt 'rﬁﬂe 2’“% waslgedopi thy Coplgavatgy t@gl g‘ %% &2011) s),

to give t title conmpound as white crys
5.97ebd1B7(D%) m) 11 RBR5( 360 (MHz,m)DVBO-9G-6). 3d j(9H, m) .

57-1. 63 1.78-1.97 (3H m) , 2 .11-2. IS
Re%PFFn'Fﬁ) *’*(‘?qcﬁ)qlé)og (2H, m) ,(3 92 ()3H s) , 4.98
(7é2H3 éhiorojz-o[ﬁrzMZ&le%Ll M) ox 43S 18/ERCS - §¥9H9£ﬁy11]]-5 6,7,8-

| or o- 2- chloronethyl 5 6,7, 8-tetrahydro-4-

te(iltahrdm-x%rp%nyelt)hoxywe{wl RN+ E @h@ﬁ'}ll‘gt hy! ]
ool REOROt Dl s o Ry P LS, el v s fer dh S aanice

et h@xsphmﬂaro[-lz]—bama@bﬂfiéawl 5,6,7,8—tetrahydro-4— (4-
2 3 b]pyrldlne - carboxylic aci d (5 ) obtained in

me YRy Pt (éRiolmH%e@Y%%‘@mﬂdd 1] be(népr-hhym bt uian
e
b]%ggbgl%?-¥&%§&%hgﬁlgadéd A (%¥§¥ﬁ%d boﬁgkef égléﬁample

en a pw se, and T he nxture was

12st 21 4 -edli @to-80BCokatolidine Ttu‘:‘ I2aNt afd PoxhysfumeSarbonate
concentrated under reduced pressure, and the residue

(Opwad Qi A edided fe, mwn%%mﬂa@e‘ﬁmaa@dezﬁnmw arﬂ)“d the
ml§g§ gdwdaé I@tlr.(r-c'-a}:l a& Fﬁed'])@o?:t Iiyhgm n’?hé mix dﬂle% was allowed to
a

ropwi se, mXxtare was stirre room
cobénp@rzaqmexémmerathre,.aﬁ@ ddeetardaotilen (61 mluy 2MeEC1l (2 ml)

dded ac itri m) , and water (25 pl) was
anadﬁ%aeﬂrgéﬁﬁ Wefﬁegag%%'%ﬁ?Qﬁ¥ﬁ? cr y EFaégeﬁkPLtated crystals
web8! éeriesk &y ty Eﬁﬂ%&h@ﬂoﬁQQK%@&E%@dWhEEh acetonitrile-water

acetonitrile-water (2: X 2 ) to give the
(1t1t & ebnpouraives . the gltlylebmp@umiwés wiHteVRry30681s (1.27 g,

yl%ﬁ§_941§%)3) 6 ; 1.48 (3H m) , 1.67-1.85 (5H, m) ,
'"H-NMR (300 MHz, CDCl3) &; 1.48 (3H, m), 1.67-1.88 (5H, m), 2.41-
2.50 (1H, m), 2.88-3.17 (2H, m), 3.88 (3H, s), 4.91 (2H, s),
4.99 (2H, s), 5.05-5.17 (1H, m), 5.71-5.73 (1H, m), 6.94-7.34
(9H, m) . |
Reference Example 14
(7S)—3—Chloro—2—[(2,5—dioxo—1—pyrrolidinyl)methyl]—5,6,7,8—
tetrahydro-4- (4-methoxyphenyl) -N-[ (1R) -1-
phenylethyl][1]benzothieno[2,3—b]pyridine—7—carboxamide

(78) -3-Chloro-2-chloromethyl-5,6,7,8-tetrahydro-4- (4-
methoxyphenyl) -N-[ (1R) -1-phenylethyl] [1]benzothieno[2,3-
b]pyridine-7-carboxamide (3.0 g) obtained in Reference Example
12, succinimide (0.62 g) and potassium carbonage (1.18 g) were
added to N,N-dimethylformamide (15 ml), and the mixture was
stirred at 80°C for 1 hr. The mixture was cooled to room
temperature, and acetonitrile (22.5 ml), 1N HCl (10 ml) and
water (12.5 ml) were added dropwise. The precipitated crystals

48



10

15

20

25

30

2.51 (IH m) , 2.93-3.16 (2H m) , 3.88 (3H, s ) ,
4,93 (2H, s ) , 5.07-5.17 (IH m) , 5.73-5.75 (IH, m

WO 2005/6119%6 7. 32 (9H, m) . Reference Exanpl e 12p(m8)2005/009205
-3-Chl oro-2 chlor(imsthl 5,6,7, 8-tetrahydro-4- (4-

weggt ﬁe%%%?@my N tERRy O - ﬂérﬂﬁ%{%ﬂlm PEERODE B by water
b
1%% gr']éfy“ﬂl oroéegﬁypﬂéap%% Cé’"{pgturngh)far 8,3 iﬁleld
91ln@thoxyphenyl) -N [(IR) -1-phenyl ethyl]
1 benzot hi eno 52 ' 3" .t&p ridi ne-7-carboxam de g )
HOBER] (A0 PZROFECbC S EhaRDl 1 dhos Tibodi-oda (87, 7, 2.41-
2.9t iyl ehhylo l%%‘-@n%(%@ﬁ ), 4 tdp Neati By, ANes (2m, s),

tenperature was allowed fo return to room'tenperature,
5.8Ad5t he ikt ue Wad2sbi7hedlBt dhe és&fe 7t 8ApddRt unke.

it crystals were collected by filtration
Regﬁﬁeﬁﬁgﬁ%gamal[en thyl ethyl ketone (10 m) to give
(76he3tchlersoound-asowbi i e3£1£1y§etza4ﬁd(111~§ﬁ|ym) me¥hyel 10-

29.3% . 1H NVR (300 MHz, CDO 3) d; 1.48 §3
5,6, 678 1teErainirondy (4-peghoxgpheEny ) N-1h (LR) ~2- 93 3.16

erefipefigLr (5B tbhefplp: abibhiiting Thsargopdafed

Ref engsges Emﬂaﬁcezxﬁhaasbmeehﬂ# SJ,reD '2, 8-[te2raydioxo- {4~
3- oxazol i di n- 3- 3 - tetrahydro-4-
me(ﬁaomé?Wh-éwu)yl N~ Pl(l?wletfwldr{éﬂﬁe@tzﬁyb}enom 3-
lm b b
b]kglﬂgﬁ%& I or o?réte h](Fyg &)I r}%tag(}lt%gt ?éﬁ ﬁgré&% frample
12neﬁh®%¥ph&nﬂlﬁrNhﬁa@bE;dlﬂephhﬁyl@ﬁhﬁhﬁ bbtbemzumfu&ﬂhmnate
d 7- b 1.2 i ned i

hgp T AL RS o S SR rnBalgh B HIES 4 ene

: t
mifGefe o SRR AR BRSO RS (g Bl iPlA S LB ea <o
roem;j t¢rmlemt181mcaﬁ1dr atehenitihelen (d2uremidas aN| ddkd(i ml) and

waﬁﬁ?l éé)n# ;) 01”5‘ we e a ttjgéedrggvglsaec.et %iet %Jirlagilggtrm:gd ’cr?i/Nstals
were collected by filtration and washed with acetonitrile-water
(1:1, 15 ml x 2) to give the title compound as pale-brown
crystals (3.35 g, yield 97.1%).
IH-NMR (300 MHz, CDCls) &; 1.46-1.48 (3H, m), 1.59-1.87 (4H, m),
2.41-2.49 (1H, m), 2.87-3.16 (3H, m), 3.88 (3H, s), 4.13 (2H, s),
5.07-5.16 (3H, m), 5.76-5.78 (1H, d), 6.94-7.31 (9H, m).
Reference Example 16
3—Chloro—2-[(2,4—dioxo¥1,3-oxazolidin—3-yl)methyl]—5,6,7,8—
tetrahydro-4- (4-methoxyphenyl) -N-[ (1R) -1-
phenylethyl] [1]benzothieno[2,3-blpyridine-7—-carboxamide
3-Chloro-2-[(2,4-dioxo~1,3-oxazolidin-3-yl)methyl]-
5,6,7,8—tetrahydro—4—(4—methoxyphenyl)[1]benzo§hieno[2,3—
b]lpyridine-7-carboxylic acid (0.20 g) obtained in Reference
Example 7 was suspended in toluene (5 ml), and thionyl chloride
(0.039 ml) was added at room temperature. Dimethylformamide (1
drop) was added, and the mixture was stirred at 50°C for 1 hr.

49



10

15

20

25

30

and water (7 m) were added dropw se. The precipitated
crystals were collected by filtration and washed with
w@emwsoniotd i | e-water (1:1, 6 mM) to give the tiP¢’B’JP2005/009205
conpound as white tals 1 27 el d 3% .
T P RIRET 305 EETNE By gvabatas duumtey Tedycay REggsure.
To(l%'é'ne ék ml)2 whls a%o’fé@ (ththg‘ }em&’u@%r% &e( ;e%bla.vehi was

evap©5a5ed7again lmqer r@dmmea ﬂge:€$u-1;e m )The gega,duegw,as

SESRER ALY -5 T ATy REERIT o o4 &) g TR~ L2

Ph%%&ﬂéhM?lQmﬂne((b'U%BhﬁﬂyphﬁBYé&de&*uﬂdéﬂ?hcelcool1ng, and the
phenyl ethyl] [|]benzothieno [2

mlxﬁubppyasdstmrﬁbdxaﬂbah@nudee(ﬂég temperature of 50°C for 1 hr.

| oro-2-chl or I

T TRATIRRCTT ) SR 1) i Refertsnfid "R Bedtohitre (o
m1[)2w3s bhgyd i dlmﬁ-dwm&oxanmdp w&s Octgen) ameau dedpwise at

Ref erence Exanpl e 12, succinimde (0.62 and
rog8t §5PRRR BAFDonNe MEXTETE Yamet bl Eftk &gq goom temperature

ne I 20 t S

2o B BLA o ST P eprell drys St (EIILATRE¥8 %y
finaeatienpandtwashedand thcetenohitteld-Fre marerl NIHC 1 ml)

(10 mM)_ and water (12.5 wer e dropwi se. The
tOpHéUFp%‘PﬁtE’dth"r (Tl E)I’I‘%ct—g%dsoepﬂj filtration, and
1 e th;.ac ifr I tercg1 m4l 2% _ t

ABIRCEi MRCERRALE T & yaSers1ids 39 6 3 ot um, m,
1.88- I&II\/RO(:BB)I@, Mz, 2CI3©I—3) 58; (1H47fn)(.3l-2 HA-3.141. (651 1mBy 3.89

4H, - .
2 B ot By BTSSR s e
5 5.0721-15 7,5) (|¢'|,9ed-7) 3,4 6(994 %) 31 (9H, m) . Reference

Exarrple 15 (7S) -3-Chloro-2- [(2 , 4-di oxo-|
RefgrencezBxample 3% ) nmethyl] - 5,6,7, 8-tetrahydro-4-

‘(3% ey hgxyehemyl)_ st ltbR) azdzuran-3-y1 (78)-3-chloro-2-

chloromethyl-5,6,7,8-tetrahydro—-4- (4-
methoxyphenyl) [1]benzothieno[2,3-b]lpyridine-7—-carboxylate
3-Chloro-2-chloromethyl-5,6,7,8-tetrahydro-4- (4-
methoxyphenyl)[1]benzothieno[2,3—b]pyridine—7—carboxylic acid
(3.00 g) obtained in Reference Example 10, (S)-(+)-pantolactone
(0.92 g), l-ethyl-3-(3-dimethylaminopropyl)carbodiimide
hydrochloride (WSC, 1.63 g) and 4-dimethylaminopyridine (DMAP,
86.8 mg) were added to DMF (15 ml), and the mixture was stirred
at room temperature for 2 hrs. Ethyl acetate (45 ml) and water
(36 ml) were added to the mixture. The organic layer was
separated and washed successively with 1IN HCl (24 ml), 10% brine
(24 ml), 7% aqueous sodium hydrogen carbonate solution (24 ml)
and 10% brine (24 ml). The solvent was evapoéated and ethyl
acetate (9 ml) was added. The mixture was stirred at the
internal temperature of 55 to 58°C, whereby crystals were

precipitated. Methanol (27 ml) was then added dropwise over
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phenyl ethyl] [I]benzothieno [2
, 3-b] pyri di ne-7-car boxam de (7S)
wo 3oShioud- 2- chl oronet hyl -5 , 6,7, 8- tetrahydrOP@muRXMymmms

aAfELhgypeny Dhaend (LBt phey el Ly e pang

t aRedel BoRei@menCe dneaaR! odR: témpdrdi®Oftor 1 hr. The
3-thiazolidine (0.74 g ) and potassium carbonate (1.18

prgoipisrsedddeyis ol N WS ﬁetlH\thed ntew fel {res-iein) andgyigished

t.he ure 00C 1 .hr. The
o By e b e I TIaoAr &t dr 3, (b SV e tohTe
cdfdp)ounBN Hehie{dO 11358 @d(mt@%)(lzoétﬂh}alvﬁﬁl‘@ﬂdﬂb 51.98% de.
dropwi se. The precipitated crystals were collected by
COF%dlftrlafISoﬁoaﬁaeW% Ph apbieal tPylidwater (1:1, 15

ve.the title conpound as pal e-brown
CyEy Dbt %é.t’%@i 5= 1{]yu el d 97.1%. 1H NVR (300 Mz,

Moeﬁzqzlesphdsei @605 . M &KH,Bbk : rOH)3CN 359 1.87 (4H, m) ,
41-2.49 (IH m) , 2.87-3.16 (3H m) , 3.88 (3H s
Fl)0"’ rates Pofym /“} n. 5 07-5.16 (3H, m) , 5.76-5.78

T%%ggﬁﬁqu;e QT?Q .31 (9H, m) . Reference Exanple 16

4- di oxo-1 , 3-oxazolidin-3-yl) nmethyl]
Medﬁuxéménﬁ waeelemy@702$2 - net hoxyphenyl) -N- [(IR)

pyrl APrebhEe e e LE. it SPoTb-"T(S SMERRniEd: o THE (7.9

ml? aﬁéaaglségi@eé é‘é )tHEEt:LmEELnal 5ter§per7at1§:et e 3By g5 05 dec .

4- et hoxyphenyl) [1]benzot hi eno
Meiihppeildi(he- &-rehr U@Q/laadeledcﬂdop@l% c"gt )thﬁbtsamﬁe@emnerature

Ref renc Exanple sSus |

o AEPREOR)I TR or PAE T 07030 ) AP ofcH a1 s ‘addition,

thfeeﬂiﬁﬁltairéfﬁ‘as Oy tieided faer kREl demé 1t£ﬁp€d13at\ﬁa:‘é addedo ang, and
the m xture was stirred at 500C for 1 hr.The sol vent

fugdberefblEEeP 2o\ LTy ZEMBRTAREE? FREUcdT -pr d§8uFEystals were
co‘i‘i uel§ ég ﬂit%&dgﬁﬁ &Qsﬁgﬁ d@f&& d%%c $nbl81 (1:2, 3.2

Sol vent s ‘evapor at ed agal n pressure
mlfhe resilduel Was g:ll @2alezed . byoptiktaly wimetyhyl7ac2oandee

(4 H%Lé gi%séaielfl.lo g) obtained as mentioned above were
dissolved in THF (5.5 ml) at the internal temperature of 55 to
58°C. Methanol (11.0 ml) was added dropwise at the same
temperature over about 10 min. After the completion of the
dropwise addition, the mixture was stirred at the same
temperature for 30 min, and further stirred at room temperature
for 1 hr. The crystale were collected by filtration and washed
with THF-methanol (1:2, 2.2 ml). Yield: 0.93 g (84.55%).

Optical purity: 96.96% de.

'H-NMR (300 MHz, CDCls) &; 1.09 (3H, s), 1.19 (3H, s), 1.73-1.78
(1H, m), 1.96-2.09 (3H, m), 2.92-2.99 (1H, m),(3.18 (2H, d,

J=7.3 Hz), 3.90 (3H, s), 4.00-4.07 (2H, m), 4.94 (2H, s), 5.37
(1H, s), 6.99-7.02 (2H, m), 7.12-7.16 (1H, m), 7.19-7.22 (1H, m).
Reference Example 18

(78) -3-Chloro-2-[(2,4-dioxo-1,3~-oxazolidin-3-yl)methyl}-5,6,7, 8-
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Phenyl et hyl am ne (0.063 nml) was added under

i ce-cooling, and the m xture was stirred at the
wo oosnniake t enperature of 50C for 1 hr. The m XeCw/&P20e009205

cooled to roomtenperature, and acetonitrile &4 m% )
tefizehydgend - Fire theraPheayH |1 lkenaqidy saeded 3aPbpur Ldine-7-
Ca@bo;(gﬂq:tg rature. The m xture was stirred at room
“tenperature for 1 hr, and the precipitated crystals

wer e (88) & ¢4 -edlinpytHyill-2rakboataakly desfiethna3t-yl (7S)-3-chloro-

tonitrijle- t 1, 1 n) t [ the titl
ST S e e 4
e

g)3oB%afigetl &n)Referepre( EKample 17 5va35 dilsldolyef in acetic acid
5.10-5.15_ (I H m.) 5.67- 5.70.(J).H ), 06.96-7.34
‘5(31%{“_1?31) rd ﬁe*%eef'}elﬁ‘c?é’rﬁx%\’ﬁa%d‘i%d (‘Jj\g)ﬂd-& (2.6°n1P; and tne
mix4ubeMREBYS t 2r @0t 3hyds ob 1l e Irternéd) temperature of 95
-3-chloro-2- chloronethyl-5 ,6,7, 8-tetrahydro-4- (4-
tonﬁﬂﬁﬂkypﬁémyhﬁxpuybewqgt¢ﬂqﬁﬁﬁ [t2 the internal temperature of

sord; SR e 8 RO AL 2 Bt 2ol TN e

stiilkkbanz ot Fo@nacdmperdthkpyfotli Neny cardbakyl ceyachlls were

%3. 00 ) obtained in Reference Exanple 10, (S) - )
co lfgﬁg t%yagﬁkﬁﬁqugpggna ya§h¢d(ﬁqﬁh_w§xer to give the title

- diget }.noprepyl ) carbodii m de hydrochl ori de

Co%l gChag ggiégi% g)?i 4§§di met hyl anmi nopyri di ne (DVAP, 86.8
'HANR WS 00 atited DMSOBNE (815 1n15?-1.amﬂ(1ms nmixltmr7e5—wa97 (3H, m),

tirr room tenper.ature_for s.. B ceta
2%25211"73? Zf’l%' \/Ué)t'erz'z'[’g’6'3n1toy wéle raéde%"%% H}é rﬁ%xt C’i‘rés (2H, s),
s5.10e (engag)j ¢ 1 ayer \Was (sapanpl ef pd washed, m) .

successively with IN HJ (24" ) 10% brine (24 m) ,
Referegoedixamul® 9 hydr ogen carbonate solution (24 m)

TR TRt (G AT FiRe Rotetr e daeoye) daghy 15057, 8-
te$thhy@bo-M - tHethoxyphenyl) -N-[ (1R) —1—
phenylethyl] [1]benzothieno[2,3-b]lpyridine-~7-carboxamide
3-Chloro—2-[(2,4-dioxo-1,3-oxazolidin-3-yl)methyl]-
5,6,7,8-tetrahydro-4- (4-methoxyphenyl) -N-[ (1R) -1- 7
phenylethyl] [1]benzothieno[2,3-b]pyridine-7-carboxamide (5.00 g)
obtained in Reference Example 16 was suspended in acetonitrile
(100 ml), and the mixture was stirred with heating under reflux
for 15 min. The mixture was gradually cooled to the internal
temperature of 40°C for about 1 hr, and stirred at the same
temperature for 1 hr. The precipitated crystals were collected
by filtration, and washed with acetonitrile (10 ml) warmed to
40°C to give crystals (2.13 g, 42.6%). Optical purity: 94.4% de.
The obtained crystals (2.00 g) were suspended in
acetonitrile~pure water (9:1, 20 ml) and the suspension was
heated under reflux for 1 hr (the crystals did not dissolve

completely). Pure water (4 ml) was added dropwise at the
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internal tenperature of 55 to 58C, whereby crystals
were precipitated. Methanol (27 m) was then added
wa@lzwpwm 196 over about 10 min. , and the m xture REBJIP2005/009205

_stirred at the sanme tenperature for 30 mn. and at
inteeietd e FPEPREIFE S & Dofir leTRethrc] PChabbd ERGIhRfire was

griRR@1§9! hs&%&&' 1Y dddnd rt%lénb%?jxéﬁgev‘@ép St .fo.lﬁst R¥l  The

acetate-nmethanol = 1:3 ( to give the title
nicgmpeunds ¥tetred Bth&ogm( 4émpefhtuPpticall pur.i t Fheas

51.,98% de.. Condi tions for asur nt_.of opt.ical
DESGARE SR BB TR L RACEEL SO LRERBEI T T igrggnfy washed

wikii? BOdi o BN & phirk Wa@Wrr @8e1, 02 7niM lddMdive the title
Tenmperature: 25C Measurenent wavel ength: 262 run The

cogiporndedlc? ygt al PHELES guriwer 9% WRpaleded in THF (7.9
m) _and di ssolv t fhe internal tenperatur f_85 to
lHB‘é@ R@Q‘hﬁﬁﬂ' Ei’g.@ rﬁ[') ?\/\ég_idﬂgd(%'?oﬁ% 'sel'éﬁ—ghggséiré“)'
1..eerpenat ysr, fror, ahawt-21@sni(ny, Aht er2 tdwe-xampl(eki, om) of3. 88
t he dropwi se addition, the m xture was stirred at the

(38ans) t efipRt atih e For 2305nmi(AH, apl, furQ e 15t i(AHedsht 5. 70~

QO e r 3 r..yhe crystals were coll ected
Sgé thil’ ?gff %'L%fj'\%rés#gg’ws% h THF- net hanol (1:2, 3.2
Comlditid¥hel flor Inddburefre®t63%) optptaLahuiyi ty: 78. 70%

de. The crystals (1.10 ) obtained as nentioned above
Defersiapseay srng i - THY 88.25“?11 ) at the internal

cAiGHRET BhYESL W BRric@r58G-rMeL hangh { 1L A 5 Jywes added

dropwi se at the sane tenperature over about 10 mn.
CoAluimar tehpe cotydeet i2a8cof the dropwi se addition, the

i.xture was stirred at the_same tenperature for 30
Moﬂl e Bﬁas?hrqsfﬁet’: Ms,%ﬂnzé%"d gl”-"e%:o]rﬁ]tenper ature for 1 hr.
F1bhe ¢ryshBymimere collected by filtration and washed

with THF-nethanol (1:2, 2.2 m). Yield: 0.93 g
Refgrepge) Example 20

(3R)-4,4-Dimethyl-2~oxotetrahydrofuran-3-yl (7S)-3-chloro-2-
[(2,4-dioxo-1,3-0oxazolidin-3-yl)methyl]-5,6,7,8-tetrahydro-4- (4-
methoxyphenyl) [1]benzothieno[2,3-b]pyridine-7-~carboxylate

(3R) -4 ,4-Dimethyl-2-oxotetrahydrofuran-3-yl (78)-3-chloro-
2-chloromethyl-5,6,7,8~-tetrahydro-4- (4- ‘
methoxyphenyl) [1]benzothieno[2,3-b]pyridine-7-carboxylate (0.85
g) obtained in Reference Example 17, 2,4-dioxo-1,3-oxazolidine
(176.8 mg) and potassium carbonate (263.8 mg) were suspended in
DMF (4.25 ml), and the'suspension was stirred at the internal
temperature of 80 to 85°C for 2 hrs. The suspension was cooled
to room temperature. Ethyl acetate (17 ml) and water (8.5 ml)
were added, and the organic layer was separated and washed with
water and 10% brine. The solvent was removed py evaporation to
give the title compound as a yellow oil (1.22 g). The product
was used in the next step without purification.
'H-NMR (300 MHz, CDCls) &; 1.08 (3H, s), 1.18 (3H, s), 1.73-1.76
(l1H, m), 1.93-2.07 (3H, m), 2.90-2.95 (1H, m), 3.14 (2H, d,

53



10

15

20

25

Optical purity: 96.96% de. 1H NWR (300 MHz, CDCO 3) d
; 1.09 (3H, s ), 1.19 (3H, s ) , 1.73-1.78 (IH m) ,
wd 2842000 (3H, m) , 2.92-2.99 (IH, m) , 3. 18C(/2400534009205

o 3773 Hg), 3,90 (3H s % 4,00-4.07 (2H, m) , 4.94
I<72R, Ha)y 3-89 35Ky %) s 4) 03-4. 06 vzr@,z kS ) (2H, s}, 5.05
12+47. 463£1 7 gR9 2 Ref
(2?1 %)l e?:l%é(k;h%,m_s)g ! gr%()?zo?- gﬁ )7 0979 95618, m) .
Exa&pdnaiolldln 3-yl) nethyl] -5 , 6, 7 8 tetrahydro 4-

5Lt hoxyphepyL)o LLibgne ol i pro, 12, 301 BYrudi peg 77
tetdabyaBbhyl { 2=t BERRNYN P 3 -
CSTRRVERL . RGO Byl oS el dines
cawbphemy@ﬁenyl) [I]benzothleno [2

, 3-b] pyri di ne- 7¢garboxylate (1.22 g ) obtained in

Ref er ence Exanpl 7 was dissolved in acetic acid (5.1

m ) Nt re was added 4N HQ (2.6 m) , and

t he mrx tirred for 3 hrs at the interna
HoNOE g to 100C. The m xture was cooled to

the interg tenperature of 50C, and water (7.65 m)

was added opw se. The m xture was stirred at room
tenperaturgyfor 1 hr, and the crystals were collected
by filtration and washed with water to give the title
conpBufitey| 24 tiprg ey the 1 cprppund sth anedpisCRef eyenre

Ex?xlnéllé‘r?’g 1($0-Hiddo R )_} 2 23: gg’o%o Y gﬁgb?a(z%‘ﬁ)ldnn% 69%)%@%%311] -

: , 2.90-3.0

5 §2FL8st@traﬁ?dﬁb—@2H4—m%th&kﬁphéhjlb[OZHﬁnﬁbthleno[z 3-
19-7. 27 (2 . Reference Exanple 19 é

blpgrtmleﬁ ‘zcaI[b(OZ‘YlACdPSk% |5003ﬂesaazaﬁsd. HOBty(372 mg), WSC

(Zﬂﬁtﬁ?’]anésDM?'nl@ mﬁ?t§§QY§¥£%f%d.%$ FebRoX¥RDERYHIre Yor 12
IR) -1- phenylethyl] benzot hi eno

hrgp, 3T¢@FBEaQﬁhQ@-?Odatbguama$kpdhﬂéd am¢02watéﬁ (30 ml) and
exgé?‘trahy %f% ?ZO||?ﬁg§yp |%£43%- [&Pﬁfr ﬁﬁ ethyl
acetate was washed with water and saturated brine and dried over
magnesium sulfate. The solvent was removed by evaporation under
reduced pressure to give the title compounds as colorless
crystals (2.1 g, 84%), which were recrystallized ffom ethyl
acetate-hexane. Melting point: 155-156°C.

1H—NMR'(CDC13) d; 1.58-2.10 (4H, m), 2.45-2.63 (1H, m), 2.90—3.15
(2H, m), 3.90 (3H, s), 4.93 (2H, s), 5.06 (2H, s), 5.39 (1H,
brs), 5.46 (1H, brs), 6.96-7.30 (4H, m).

The compounds as shown in Examples 2 and 3 were
synthesized according to a method similar to that of Example 1.
Example 2
3—Chloro—2—[(2,5—dioxo—l—pyrrolidinyl)methyl]—5J6,7,8—
tetrahydro-4- (4-methoxyphenyl)) [1]benzothieno[2,3-b]pyridine~7-

carboxamide
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phenyl ethyl] [|]benzot hi eno

[2, 3-b] pyridi ne-7-carboxam de (5.00 g ) obtained in
waafoeneoee Exanpl e 16 was suspended i n acet oni RET/IRR2005/009205

(100 M) , and _the mxture was stirred with heating

under reflux f 15 min. The m xture was gradually

cool ed §0|qh, Nntler nal tenperature of 400C for about 1

hr, ar4 redrat the sane tenperature for 1 hr. The
HZNO@ tQstal's were col'lected by filtration,

and wash ith acetonitrile (10 m) warnmed to 400C to

give cryskads (2.13 g, 42.6%. Optical purity: 94.4%

de. The olgi ned crystals (2.00 g ) were suspended in

acetonitrile-pure water (9:1, 20 m) and the
Medtid pgnpo bnt wakd €580 (srleremteflorx regrystatlizafgion: ethyl

tals d not dissolve conpletely) . Pure water (4

aC%t%% h %ﬁ d dropwi se at theinternal tenperature of
Exanplbess than 700C , and the m xture mas gradually

cooled to roon1tenperature for_about 5 hr,

3-fhtegrelvhé? 4@ dr 3 r65ﬁ?¥%h%ﬁ&%ﬁqn¥§)ﬂ@Fthﬁr5 The 8-
aje il B -

S PPV PRSP iy 17 S Py B 87
cagibwveamhdeti t| e conpound (1 9g9) . Cptlcal purity:

99. 2% de. 1H-Nl\/%(300 VHz, CDCI 3) d; 1.46-1.49 (3H,

m) , 1.60-1. 70 ﬁj , 1.80-1.90 (3H, m) , 2.43-2.48

(1H, my_ N2, 984 S14(.2H m) , 3.88 (3H s ) , 4. 91

(1H, 3 H s ), 5.07-5.15 (IH, s ) , 5.70-
H,BO3 , ,©695-7.34 (9H, s ) . Conditions for

nmeasur enepg~of optical purity Detection wavel ength: W

DAl CEL CHI RALCEL QJ-R, 4.6 mmi.d. (150
erature : 25C Mobil e phase: 0 . 05

MKH2PO4 N=I : 1 Flow. 1 . O nL/mn Reference
MefBtangl po20t: 162-163°C (solvent for recrystallization: acetone-

hexane) .
Example 4

The compound obtained in Example 1 (3-chloro-2-[(2,4-
dioxo-1,3-oxazolidin-3-yl)methyl]-5,6,7,8-tetrahydro-4- (4-
methoxyphenyl)[l]benzothieno[2,3—b]pyridine—?—carboxamide, 280
mg) was fractionated by high performance liquid chromatography
(HPLC) (column: CHIRALPAK AD 50 mm ID x500 mm L (ADOOCM-AKO001),
temperature 20°C, mobile phase: hexane/ethanol=85/15, flow rate:
80 ml/min, detection wévelength: 254 nm, 1 shot: 50 mg), and
concentrated to dryness. The residue was dissolved in ethanol
and passed through a filter (0.45 pm). The filtrate was
concentrated, hexane was added, and the mixture was concentrated
again to dryness. An enantiomer form (Example(4-1) in which
retention time was short and the optical rotation direction was
(+) (110 mg, optical purity 99.1% ee), and an enantiomer form
(Example 4-2) in which retention time was long and the optical
rotation direction was (-) (110 mg, optical purity 99.1% ee)
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(3R) -4 , 4-D net hyl - 2- oxot et rahydr of uran-3-yl (7S)
-3-chloro-2- [(2 ,4-dioxo-1 ,3-oxazolidin-3-yl)
woredobgido46 5 , 6, 7, 8-tetrahydro-4- (4 met hoxy phery2pos5/009205
[1]jbenzot hi eno 2 Bbg yridi ne-7- car baxyl at e
wergRrpbEained @ SFFahfl?i-?%?‘iﬁJé’r? vyl (79)
-3-chloro- 2- ch;boromst hyl -5 ,6,7, 8getrahydro-4- (4-
met hoxyphenyl)  MNg benzot hi eno [2

, 3- rboxylate% &5 7 ).Jobt ai ned in
f he 17, A - oxazol i di ne
H2§ n) | and pota %Né?f; I(263 8 mg) were

suspende DMF (4. 25 rr1), @] t he suspensi on was
stirred a he internal tenperdure of 80 to 85C for 2
hrs . The GMspensi on was cool e®M® room t enperat ure.

th acetate (17 m) an 5 mM) were added,
E?fx e %r]ganl c |layer vvag %IE%JZ aé ?d and washed with
wat er and 10% bri ne. The sol vent was renoved by

eva oratlon to give the title conmpound as a yel | ow oi |
Ex@!‘? The product was used in the next step

298) .
Tl el el oo

colpBand. 6Ft4 Akkd nin Exaﬁ\pﬁ@ 95-<¢mh|>rm=\2)—[ (235}dl(>2brl-ld
,J=7..3 H]Z-R , .3...89 %3?, 06 (2H, m

pyzrolddipplmethylls . % @zr‘-ﬁtgalyydr%‘le@ (IH s ), 6

me%%o?cyphgﬂ'%i )2['& 1 B@nzot?uegg‘[ 2,3 B‘ﬁjy(lzl'_(hlr{g— 7_c|§)f38913ﬁ1c1e % 991

di oxo- | 3 oxazolidin-3-yl) nmeth
mg) 5was, frseti@tar‘a@dzoogd,ve( 4nnem¢mlxwk£em}ﬂ0)m (Example 5-1) in

d1b t hi 2 di - hox A, d
RSP EREOF Hee MRS RHOBt STEH'S P e oREs Bl o
dﬂ:e@%l@ﬁ' RE9- Br) [(4290 4rydi 8¥@ital pwxigpldodion- 3eyl,) and an

methyl] - 5,6,7 ,8-tetrahydro-4- (4-net hoxyphenyl)

eranthemest ﬁ@@no(qmps}-e BBy r idi welgh aegtismbiione tagedwas long

an%lo)%hgggp‘g ca'{? r a%t1(017%1ng):tior\1/\5v%s( 2&—& n%oﬁ?%, D&Eiéic}gl

rrre room enperature
pur@agt DoNgSobeNt | L W ePPUadrs Nt Lesdiviedy.n ) and

SN, N;\j s.N, Nb
P ST
H,NOC cl O H,NOCHI" | O
| OMe OMe

Example 5-1 Example 5-2

Example 6

According to a method similar to that of Example 4, the
compound obtained in Example 3 (3-chloro-2-[(2,4-dioxo-1,3-
thiazolidin—3—yl)methyl]—5,6,7,8—tetrahydro—4i(4—
methoxyphenyl) [1]benzothieno[2,3-blpyridine-7-carboxamide, 997
mg) was fractionated to give an enantiomer form (Example 6-1) in
which retention time was short and the optical rotation
direction was (+) (495 mg, optical purity 99.8% ee), and an
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extracted wth ethyl acetate. The extract |ayer of
et hyl acetate was washed with water and saturated
wheiosne1 1ang dri ed over magnesi um sul fate. The sSEI™&E?005/009205

was rean d by eva und reduced pressure to
e OR AR FOTT LR snhE 20 B oyt (e s 2ihS 8y, tong
and 4% op m&ﬁ Maeclwcax,‘%gakibﬁ%J rem eyl mg, optical
acet ate hexane . Melting point: 155-156C. 1H NMWR
purdhgl 39 . 8% ; eq). 56 ¥hige( ppwdery, , rSpEtAVEIY(IH, m) |,
290315(2Hc5n),390(3Hs) 4.93 (2H, s )
5.06 (2H, s ) ,w& 39 (IH, brs) , 5. (IH brs)

The corg) gﬁg shown in
§ AN wer e illzed acfording to a
HNeCad i 0 tHaNOé‘f a 1~ Exanple 2

[(2 ,5-di oxo-I|-pyr# idlnyl) met hyl] -5

[I ] benzot t‘omgo [2 ,3-Db] pyridineopMe carboxam deMel ti ng
poi nt: 294-295C (sol vent for recrystallization: ethyl
ackexanmlehéxdne) . ExanpEsaBpBeGit2ro-2-[ (2, 4-di oxo-|
,3-thiazolidin-3-yl) nmethyl] -5,6, 7 ,8- tetrahydro-4-
(4- met hoxyphenyl) [I] benzot hieno [2,3-b]pyridine-7-
Examphbexani de Melting point: 162-163C (sol vent for

tall t t h
7SR eohebbTar bk 4 R BRSOy Peahit1=5.6.7,8-
| N 21 in -
T

carpopppydée di ne- 7- car boxam de, 280 ng) was fractionated
by hi gh performapce |iquid chronmat ography (HPLC)
(colum: CHI RALPA)KOAD 50 nm 1D x 500 nmL
( ADOOCM KDY )H

OH
A mixture of (78)-3-chloro-2-[(2,4-dioxo-1,3-oxazolidin~-3-

yl)methyl]-5,6,7,8-tetrahydro-4- (4-

methoxyphenyl)[1]benzothieno[2,3—b]pyridine—?—carbbxamide
(compound of Example 4-2, 133 mg), DL-methionine (123 mg) and
methanesulfonic acid (4 ml) was stirred with heating at 80°C for
3 hrs. The reaction solution was cooled and poured into water,
and extracted with ethyl acetate. The ethyl acetate layer was
washed with water and saturated brine and dried over magnesium
sulfate, and the solvent was removed by evaporation under
reduced pressure to give the title compound as colorless
crystals (68 mg, 53%), which were recrystalliz§d from THF-
diethyl ether. Melting point: 317-318°C.

'H-NMR (DMSO-dg) &; 1.38-1.61 (1H, m), 1.65-2.10 (3H, m), 2.89-
2.99 (2H, m), 4.91 (2H, m), 5.14 (2H, s), 6.80-6.98 (3H, m),
7.02-7.22 (2H, m), 7.32 (1H, brs), 9.76 (1lH, s).
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tenperature 200C , nobil e phase: hexane/ et hanol =85/ 15,
flowrate: 80 m/mn, detection wavel ength: 254 run, 1
wahws111%% ng) , and concentrated to dryness. TREI/JP2005/009205
resi due was dissolved in ethanol and passed through a
Opticadr PEDLEG: )% ©Phe filtrate was concentrat ed,
hexa doesk X t
" agai Eﬁte\gggmeness ﬁ%éltr?gﬁt %rr%?&ﬁ%rm (%O%h%{ée%%ﬁ:%
synithek irvet eatc@dingreonasmehbhod aimli Ydre tepttheal of Example 7.
rotitlgn direction was (+) (110 ng, optical purity
, and an enantioner form (Exanple 4-2) in
(74 Lghcﬁ%faizﬂ((uzt,ls"r@iw% h 0BG, A0 alhs,lqmét%gh 1L9t, 817 oL
direction was (-) (110 nyg, optlcaT purit %
te@éﬁh&dEOﬁbfé&fhxﬁnmﬁywhenylprHbemzothxﬁmadﬂlGebypyridine—7—
cal;)éanglla 4-1 Exanple 4-2 Exanple 5 According to a
FBPH8E S milar to that of Exanple 4 , the conpound
obtained in Exaf@le 2 (3-chloro-2- [(
, 5-di oxQ-1 pyrro nyl) nethyl] -5,86,
8-tetra 7 - nmet hoxyphenyl) [I

2
7,
] benzot hi eno

H &EK%T LA - car boxam de, 991 ngy) was
2fract atdd to give an enantioner form (Exanple 5-1)
i n which ention time was short and the optica

rotation direction was (+) (490 ng, optical purity
99. 9% ee) OHNd an enantioner form (Exanple 5-2) in

et BELA0L D LOpRCREL AR, B LG 00 Bl LR e

hewhneg. powder s, respectlvely Exanple 5-1 Exanple 5-2
ExExa le 6 According to a nethod simlar to that of
BXBiPI2 4 , the conpound obtained in Exanple 3

(768= §htﬁﬂékélz—y(% 4499bQ%01 | 3B dAH134ANL 8191 ﬁm¥£ﬂ 11-
8-t et rahydfo-4- (4- net hoxyphenyly
5 FI,Yb%nte)tmlerﬁt[oz‘lS(B]—pydrdxy@!emsdar[ﬂdb@mdeméﬂa[z 3-
blpyridine-7-carboxamide
0]

W
s_N, S

N
H,NOC» 7~c1 O

OH

Meltiﬁg point: 282-283°C (solvent for recrystallization: THF-
diethyl ether).
Example 10
(78) -3-Chloro-2-[(2,4-dioxo-1,3-oxazolidin-3-yl)methyl]-5,6,7, 8-
tetrahydro-4- (4-methoxyphenyl) [1lbenzothieno[2,3-b]pyridine-7-
carboxamide

(7S)—3—Chloro~2—[(2,4-dioxo-l,3—oxazolid%n-3-yl)methyl]—
5,6,7,8-tetrahydro-4- (4-methoxyphenyl) -N-[ (1R) -1-
phenylethyl] [1]benzothieno[2,3-b]lpyridine-7-carboxamide (1.0 g),

anisole (0.2 ml) and methanesulfonic acid (2.5 ml) were mixed

and stirred at 80°C for 4 hrs. The mixture was cooled, and ethyl
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ng) was fractionated to give an enantionmer form
(Exanple 6-1) in which retention tinme was short and
w0 twsoepical rotation direction was (+) (495 nRGT/IP2005/009205

T ST R
ox‘?jétdl‘\callaggka&ég%égaﬁeacﬂédonw & N1 {49 SRE §8l1um

purity 99.8% ee) as white powders, respectively
hﬂ@@m%@heCGIQOEateqﬂnﬁ(lQ% Bxanpl ¢edcl 75)m1)3-amad @bﬂcéntrated

hyl ] - 6, 7, 8-
urdsf, ‘ar%?g?gé4pr?$§‘+§%?§%§b§éﬂ9§$¥fﬁ g@f&&tlﬁ. aRg n-heptane (10

ml) 2 w3rB] BMALEI nﬁ‘ic? trféa'bti%é@?hggt@dr% SOfwe(rZSLollected by
-3-chloro-2- [(2, 4-dioxo 3-oxazo |d|n- -

fidgrpyipn- sng, Washed etlrté;hy@hguacwatmﬂmgtpnenyn)l 5 ml)
el GVSoE b - b iapied b ¥, h e SN B e yiowe

Bawgﬁ)and nethanesulfonlc acid (4 mM) was stirred with

heating at 800C for 3 hrs. The reaction solution was
"HTRYR e 68 ¢th dHrouDM§OAtlo dvatlerd3-and4exiHached WitérledRy|(3H, m),

2.aeebakg. (Jhe hy 4 Acel gke Laver Lo ges Wth Waberon o),
Y oh 408

and saturatée i'ne ‘and r|e f nmagnesi uwlgu
5.44d (RHe splvenasmasaraﬂnvedoby7eyap@2mtn@n,unﬂﬁﬂv.az (3H, m).
red ceg pressure to give the title conpound as
g is crystals (68 ng, 53% , which were

Let her Lt pei ats o
(megsééﬁéﬁfazﬂw %mdlgﬁgg g’yiﬁffglg*bﬁfy&yﬁ\(e}thg)g 1! ? é‘ 7,8
terreby@ra0i{ GHmehhoxypRef9l) Pl BSer(RMthimnp [2,4-Blpy2idine-7-
.14 (2H s ) , 6.80-6.98 (3H m) , 7.02-7.22
Ca%??l" 7.32 (IH, brs) , 9.76 (IH s ) .Optical
puri RYS)Q&&%&% zthqzcgﬂawﬂyslﬁﬁy&aq%mg}l%é gf-S

and 9 were synthesized according to a nethod
5,607t batevralmaneiie (’ﬁ-meElxamleerall) -N-[(1R) - 1—

phenylethyl] [1]benzothieno[2,3-blpyridine-7-carboxamide (1.0 g,
anisole (0.2 ml) and methanesulfonic acid (2.5 ml) were mixed,
and the mixture was stirred at 80°C for 4 hrs. The mixture was
cooled, and ethyl acetate (20 ml) and water (10 ml) were added
dropwise. The organic layer was separated, washed-with 5%
aqueous sodium hydrogen carbonate and 10% brine (each 5 ml) and
concentrated under reduced pressure. Ethyl acetate (10 ml) and
n-heptane (10 ml) were added, and the precipitated crystals were
collected by filtration'and washed with ethyl acetate-n-heptane
(1:1, 5 ml) to give the title compound as white crystals (0.73 g,
yield 89.2%), which were recrystallized from ethyl acetate-n-
heptane. Melting point: 282-283°C.
'"H-NMR (300 MHz, CDCl3) &; 1.62-1.97 (4H, m), 2.51-2.59 (1H, m),
2.90-3.06 (6H, m), 3.89 (3H, s), 5.01 (2H, s), 5.54 (2H, bs),
6.96-7.09 (3H, m), 7.17-7.21 (1H, m).
Example 12
(78) -3-Chloro-2-[(2,4-dioxo-1,3~-thiazolidin-3-yl)methyl]-
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(7S) -3-Chloro-2- [(2 ,5-dioxo-1-pyrrolidinyl) methyl]
-5 ,6,7,8- tetrahydro-4- (4-hydroxyphenyl)
W@ bjobenmaed hi eno [2 3 b] pyri di ne 7- car boxam deCTVERDOINGI205

p0|nt 299- oIv recr al l'i zat.i on:

'ﬁ—‘lﬂh@xéﬁé’fahy Sty Qg peyBhetx bl biEnap1RB12, 3-
rdlagxe=b - &&&@@ﬁé di n- 3- yl) nethyl] - 5,6,7
tetrahydro 4- (4-hydroxyphenyl) [I|]benzothieno

[2 3-(75) By Eh b re=27- ce Hordmde 1 M3t th g plidin-3-yl) methyl] -
83C, (sol yent, for r [1izatio HEdi et hyl
et’%é% % %‘Q}é}ﬁ% e410 ‘7"§)%?1 %y&ﬁ @ 21\5 l?ilé?-g d| 0xo0- |

phé’ny%@hghu@ubé’n%ﬁm@tdml B-bPpyBidife-1-aidrdxdmnedé- (1.0 g),

(4- met hoxyphenyl) [I|]benzothieno [2, 3- b&gyrldlne 7-
andgogex dft aem%ﬂand mecglita@leéuifopw aallcbn ¢ 1) were mixed,

xazol i di n- 3- % 8- tetra
n(dz_t t S bﬁ%n‘m%/ s?tﬁ_rrfgl ﬁjl' §9§C Fﬁ?é:'m} '!Pl¥e mlxture was
cddlledenaathé el [atet3te] QR0 Al peardd o.adwa(modello 1w6rg added
, anisole (0.2 m) and nethanesul fonic acid (2
drgewd sRi- x eBRAnF FAYG d@YEE BRBCSPRAT e s waﬁﬁédnwmré%

ac}i‘@?ou%ogé gu%%tggdfag@ﬂ %%%ekstQZngﬂiosérﬁh%t %a(:ﬂiosg&tb and

The organi c [ayer was separate
conaenedaed hundénqesineeds pdeasuhy dr oifen ceevildeatwesapdrified
10%.bri ne % ac 5 m and concentr ted unde

reduced
by saddRege EEAPEY o PRyl rpsetate-

n-#x@nadqed; —ang tédeyv%Chﬁét%l@ﬁecéaﬁﬁéﬂﬁa\H%rﬁale-brown
collected by filtration and washed with ethyl
cryséedse{d- hepy ansielt BO%S, nwyucb ere ndurysitelldized from

t%ﬂ‘&%%?e%‘%%aetx%%éﬁaéil 3. pailly PATIORE: m) |
'HINMR- 130 M3} ofchsy &; 1.63-1.98 (4H, m), 2.51-2.60 (1H, m),
2.96-3.09 (2H, m), 3.89 (3H, s), 4.15 (2H, s), 5.11 (2H, s),
5.57 (2H, bs), 6.96-7.10 (3H, m), 7.18-7.21 (1H, m).
Example 13
(7S) -3-Chloro-2-[(2,4-dioxo-1,3-0oxazolidin-3-yl)methyl]-5,6,7, 8-
tetrahydro-4- (4-methoxyphenyl) [1]benzothienoc[2,3-b]lpyridine-7-
carboxamide |

(78) -3-Chloro-2-[(2,4~dioxo-1,3-oxazolidin-3-yl)methyl]-
5,6,7;8—tetrahydro—4—(4—methoxyphenyl)[1]benzothieno[2,3—
blpyridine-7-carboxylic acid (0.50 g), l-hydroxybenzotriazole
ammonium salt (164.4 mg) and WSC (207.1 mg) were added to DMF
(2.5 ml), and the mixture was stirred at room temperature for
1.5 hrs. Ethyl acetate (7.5 ml) and water (5 ml) were added,
and the organic layer was separated and washed with 10% brine.
The solvent was evaporated, and the residue was dissolved in
ethyl acetate (3 ml) in an outer bath at 50 to 55°C. n-Hexane
(1.5 ml) was added dropwise, and the mixture was stirred at the
same temperature for 30 min, and at room temperature for 1 hr.
The precipitated crystals were collected by filtration and
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2.49-2.56 (IH, m) , 2.91-2.93 (2H, m) , 3.85 (3H s

) , 4.92 (2H, s ), 5.14 (2H, s ) , 6.86 (IH, m) ,
WQ@20547046l (2H, m) , 7.22-7.32 (3H, m) . Exarpl/&20d5/009205
waségg ;Ff‘ghCh%%ﬁaz %:g g(gg%{?ﬁ%&y%%igllg;em&)e [CI?%TX ']

zot [2.3% yhi 7- rdQxa

o%“%?ﬁg ?%%@2-02 o g gl gig?l pr'g/r?éraol i~di nylg’) et hyl ]
recrysBa¥liBed etrcamyrwt(blyzl ety hekdiorypheMdliting ppihR) 229-

-1- phenylethyl] [I]benzothieno [2
2313Cp] pyri di ne- 7-carboxanide (1.0 g ) , anisole (0.2

opmlhagngugfﬁyarga_smd%o@ec acid (2.5 m) were mxed, and
he m xture was stirred at 800C for 4 hrs. The m xture

Cowalstcoos efior arrksatdepiengcefacpt{Q@l Myridiyd water (10
P Se. The organic | ayer was
Co?é%"g {:ga%%&owth 5% aqueous sodi um hydr ogen
MoBAanBopak e angl. g% H,pe, :( emgbnS7 M ) and concentrated
under reduced pressure. Ethyl acetate (10 m) and
Flewh&ptanel (Agnkminmer e added, and the precipitated
crystals we col | ect ed byflltration and washed with
Teg\p% %‘éﬁgta%%n heptane (1:1, 5 n) to give the title

MeGBOpenat agawdil dreytir:y 262l ﬂm(O 73 g, yield 89.2%,
whi ch were recrystallized from e}v‘% acet at e- nhept an
H3

"HMEYR | (3P QodMst,: CPE2adl dcb61-1H/N a0 Mz 89 93)<3H m) ,

2. @49% gg (})11?7 1{1)4H%r62) o% (gil_il 2@5? ’é'é’bo?ﬁ 's), 4)92 (2H, s),

5.95542H2Hs) bs}. 56 6 (BH, H’r)096(3H 0y [(2H, 17) 4. "2106(17Hlom(1H m),
(7S) -3-Chloro-2- [(2 ,4-dioxo-I
1§‘Fﬁéinﬂ‘#du 3-yl) methyl] -5,6,7, 8-tetrahydro-4-
(4- ”Q%QO%Yebén&$ﬂp&dﬂ&“@b&@ﬁﬁéﬁnﬁy[@h@ abbve-mentioned method
] pyri di ne-7-carboxam de (7S) -3-Chloro-2- 2

wamsdspgnded B thireepangilnas- gl gopeanfpgtions of 20 mg/20 ml at
room %E%SQXg{ure féflfﬂ%&goxgggegXé)obtaléé& ﬁ&ec&pltate was

dried under a nitrogen stream to give crystals of the above-
mentioned compound. The crystals were measured by DSC (DSC6200R,
temperature rising rate: 5°C/min) and found to show a peak
(melting point) at 178.2°C. |
Fdrmulation Example 1

(1) Compound of Example 1 10.

0g
(2) Lactose 70.0 g
(3) Cormnstarch ‘ 50.0 g
(4) Soluble starch 7.0 g
(5) Magnesium stearate 3.0 g

The compound of Example 1 (10.0 g) and magnesium stearate
(3.0 g) are granulated with an aqueous solutiqp of soluble
starch (70 ml, 7.0 g as soluble starch), dried and mixed with
lactose (70.0 g) and corn starch (50.0 g) (lactose, corn starch,

soluble starch and magnesium stearate are all products on the

61



phenyl ethyl] [1] benzothieno [2, 3-b]

pyri di ne-7-carboxamde (1.0 g ) , anisole (0.2 n) and
worsbanesul fonic acid (2.5 mM) were m xed, andPdh&E2005/009205

m xture was stirred 3t «800C for 4 hrs . The m xture
JaRaResEo PRAMATRP A IRy 11 tac &%ie (Ebeni“}x%‘ﬁﬁevﬂast &OMPEgssed to
gifle t@ehetgdded dropwi se. The organic |ayer was

separ ated, washed w th 5% aqueous sodi um hydrogen
Farandetdon Brampd®odrine (each 5 nl) and concentrated

d duced ifi.ed.b
Tt ORe BFeRar AT rs a5 PHRRG oy i TG Agh systems
5 shsgl aheabhexane 13 bl bpdkifdcyi ¥Latilie ikt reenBeUngample

as pal e-brown crystals (0.66 ¢ yield 80%, which
cqmoéndécpyspamqlztéﬂ theohlut By redcoeditaramating method (FD-

sy EguEyE? ikt 1%9&{*5'12'%@( r g%, S5aotvpEony:
chiHlosﬁ)(HPG—BB (éﬂibd&yheth§115e12¢io§é)caldiuﬁl(EQGFSGS) and

) , 5.57 (2H, bs) , 6.96-7.10 (3H, m) 7.18-7.21
magngs 1Hn) steaxaim e res tepdpted. ’am %rw@let[t(l@g n2ghang- |

d hyd
0 (R IOk Rl SRR RS |yl 3R ouncer
A cEarlhox:aatdi&g(]?ﬂju:.—dB-ﬂdpmuea.ﬁg bf&rcp:éyp‘hcipydniethyl cellulose

W@?ﬁ%?ﬁ%% %%/e% ]Fﬂpggéglf(% G:rD{)OOt)e,t rt%.ri]: nlum ox1de and
yéﬂﬂ&%fth98n7tf¥5¥¥8@”dd% 3pkdyéQ- 90 thd obtained tablet using
1- hydr oxybenzotri azol e ammonium salt (164.4 ng) and
a WBG ¢€27ing mypcviare (@dgbdCoatelr FrewdriCorpogatiiohk to give
irred at roomtenperature for 1.5 hrs.
15 fl@(’hff‘f’agsgag?%i 5 mM) and water (5 nl) were added,
and the organic Iayer was separated and washed with
10% bri ne. The sol vent was evaporated, and the residue

was di ssolved in ethyl acefa®te (B m) in an outer bath

af 50 t0 55C. n- Hexape (ZI. addeq . dr
anhd the m xture was sti rrcéjno r’zttqncsf mgredler?gs f‘mg)

Placebo| 1 mg 5mg | 25 mg | 100 mg
tablet | tablet | tablet| tablet| tablet

Example compound 0.0 1.0 5.0 25.0 100.0
Mannitol 228.0 227.0 | 223.0 | 203.0 128.0
Crystalline _
cellulose 45.0 45.0 45.0 45.0 45.0
Hydroxypropyl

cellulose (HPC-L) 9.0 9.0 9.0 9.0 9.0
Carboxymethyl

cellulose calcium

(ECG-505) |l 15.0 15.0 15.0 15.0 15.0
Magnesium stearate 3.0 3.0 3.0 3.0 3.0
Naked tablet total| 300.0 300.0 | 300.0 | 300.0 300.0
Hydroxypropylmethyl

cellulose (TC-5R) 9.0 9.0 9.0 9.0 9.0

Polyethylene glycol
6000 (PEG 6000)
Titanium oxide
Yellow diiron
trioxide 0.04 0.04 0.04 0.04 0.04
Film tablet total 312.0 312.0 | 312.0 | 312.0 312.0

=
N o
o
N
.
N o
o
N
=
N

Experimental Example 1
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sanme tenperature for 30 mn, and at roomtenperature
for 1 hr. The precipitated crystals were coll ected by
wo pdosnatso©n andwashed with et hyl acet at e- n- hexeeE 20051009205
£ ggcivet etitlec und., Yield: 0.36 g (72.15%.
cPPsEAP BVIRY 7 affi 288 from nethyl et hyl

ket onemalykl £ERDs PRADT {7-322%-334C. cERL | $RbarPUIHd. Y’ was
95. 00% ee Conditions for neasurenent of optical purity

senstigiig edCh R GE @R aspus e iphaseio® of @5 0¥ KE2POAFreund’s

7 ..3 Fl ow e.. 1.0/ mn. Tenperature: 25
e P ATl D L T T otk ROPE00S W o esed
5 tuberdle Habiiiugh irddd the) footp8-df Hhd IHgn® hindl_f)aw, and
s

2.54-2.59 (IH, m) , 3.02-3.08 (2H, m) , 3.90 (3
the teptggoppeund guspendgs dpHO. 8% )methylbgqliMlgsy was orally

SRL R G W oy B A0 oyl Poliche

sealsdréz e hbh o(Egy et kod Wdshsdape(oed 149) ,2-theopasmk dblume of

a ﬁoncentrati on of 20 ng/2Q0 m| at_ roomtenperature
thepledthhind Ry Hate MSGEHTREAPYr & P s thutsopsededr i(Banufactured

10 byU@%%rBésﬂié[99§ﬁgﬁtEﬁﬁﬁEEQ Qggﬁggéy éﬂfin%fﬁgggaessi%g rate

abovenenti oned conmpound. The crystals wer red

(3DSEe( BELCSR 0OR, untsEdrtdtzederat svang deitearmim@dnrbg) thadfollowing

£ found to show a peak (nelting point) at 178. 2C.
OEBHAr at i on Exanmple 1 (1) Conmpound of Exanple 1 10.0 g
(2) Lactose 70.0 g (3) Cornstarch 50.0 g (4) Soluble

starch 7.0 g
Footpad swelling suppression rate (%) =

15
(/— (foot edema volume (foot edema volume~\\
of drug administra- of unsensitized
tion group) group)
1l - x 100
20 (foot edema volume (foot edema volume
of drug non-admini- of unsensitized
\\- stration group) group) —//
25

The results are shown in meantS.E. of each group (n = 6)

and compared and detected by the Dunnett’s method. In addition,

less than 5% of the critical rate was taken as significant. As
shown in Table 2, the compound of the present invention showed

30 an effect in the suppression of footpad edema.

Table 2
Compound Dose Swelling suppression
(Ex. No.) (mg/kg) rate (%)
4-2 0.3 . 82
5-2 0.3 8B*:
6-2 0.3 87%*

Industrial Applicability
35 The compound (I) of the present invention is useful as an
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(5) Magnesium stearate 3.0 g The conpound of Exanple 1
(10.0 g ) and magnesium stearate (3.0 g ) are
w@easui@ied with an agueous sol ution of sol ubl BCEIRNED09205
70mM.,. 7.0 as sol ubl e starchi , dried and_m xed
a '%‘Hrﬁfgéf“ﬂgéogﬁo?%r&') PREFLICBLATLY aR% 1P (FPRYYgefFtic or
tHlrdpleti$ec SQEAL SEGH Ghth3ahkyll eush AL &N alithSRABCELYAY i tis and
stearate are all products on thedapanese Pharnacopoel a
thijilliked. becalde i Yias @ isvpevhpresseitird lgimmatoall ectivity,

F lati Exampl e 2 .The preparati ons_were produced,
ool B F o P BTN MJSroRE SHBARIPHT Tapiwne Begttion,
osHRRPolrbe i s JaAM U N KeUbesoet a EXanPl &n GRURAS because it

prepared by the fluidized bed granul ati ng net hod (FD
hagsa POPREXPT benminasiorrddpst anpbressild Waddeity, useful for

I cel | ul HPC- L) car boxynethyl . .
gl EBARLORY O Sobeiane T o had e R Y agmomi o
suatr ast abkteimtuiy i deallest beBgusacht nead Gorsupetrid2Kimmune

Ki kusui Sei sakusho Ltd.) using a 9.2 mf pounder. A
CYHOKIPE oRE PRYC T Qfir SRRRE RS S B n&C By o Bky wlget Hyeful as an

I S TC , | yet y.Col . ((PE!
"oEB0r o Ere b s SR REEFRiCRLIE st bR r per ovgan
tramspyedtanidme obirmoved,t abheé dehmenrad pAdn edatha@gpresent
. _machi ne §Hi h Coater, Ereund Corporatiaon) to give_.
invenii@Bat Bl QAKX 2RpFEPET KRpeth rfb‘?ﬁlalabE%%ﬁPélltYr and
it1EkheBE t8Ne AF dUANtF A BNibhEStiMe  BeHUBR §L8W Stifie

(7-week-old, Crea Japan Ltd”) was sensitized by an
agadnsgc 4 antow snétighediiison  dhe Oc@ponnd ofl)Ficennbes

dcongl et e _adj uvaegft:: 0. S%I i qui d par ffin_ suspension of
aCYBREPEBAT Y 1351t 138 GsPPAATRCTAE $BH0t9REd Tof the ri ght

hi nd paw, and the test conpound suspended in 0.5%

met hyl cellul ose was orally adm nistered once a day

for ihiga?gpliqmgunaﬂ§|pa@gﬂopg patent application Nos. 2004-

144659 and 2005-073745 filed in Japan, the contents of which are
hereby incorporated by reference. All of the references cited
herein, including patents, patent applications and publications,

are hereby incorporated in their entireties by reference.
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sensitization (Day 0 ) and 14th day (Day 14) , the
edema volune of the left hind paw was neasured by a
web@shywmonet er (manufactured by Ugo Basil e, |pel/ypoen®9o205
the footpad swelling suppreﬁﬁigg rate (% relative to
unsensitized rat was deter by the foll ow ng
~fornul a. Footpad swelling suppression rate (% =r
(foot edena volune (foot edema volunme The results are
1.sHowemppundanspresaifteshdly gheupotmulta 6(3)) and conpared
and detected by thg Dunnett's nethod. In addition,
| ess than 5% of th itical rate was taken as
S|gn|f|q9ntu A éha in Table 2 , the compound of the

presenty | yenllon d an effect in the suppression
wRf f ogenm, ¥able 2 Industrlal Applicability The
ZCommo (1) of "the present (fhvention is useful as

anantl-lnf srat ory agent, particularly as a

prophyl act or therapeutic agent for arthritis such
as rheumatoijd arthritis and the |ike, because it has a
superior anOR-inflammatory activity, useful for the
HYQARY RAXE Sa Oy d F SRR nO b PANE, _desty e d X is CH, O
Wosteoporoslg andctﬁ%ée Ilkézn agsomlagI dfvﬁ\;ittﬁar ralntls is CH
omécause it has a superior bone resorption suppressing
ctivity,. use for the prophylaxis or treatnent of a
°HmaséS§% Eﬁﬁg%ﬁyby i mmuni ty such as autoi nmune di seases
because it has a superior inmune cytokine
production-suppressing activity, and also useful as an
2 a@eﬁhlb@p Zhé(%r%pimmlsBOanzehmberntB-ml)mjt@mli]oﬁ 6,7,8-

organ | an at| reover. Sinc ou _
Sy 0a0 (L ANRAR LT 11 MRG0 B ERO AT pe-7
canboaamhdabsﬁrimﬁulﬁtﬁher@BQ it exhibits efflcacy for a
long tine, because it is stable agai nst in vivo

31ﬁ9¥956r?3ﬁf2t$ﬂ9¥9ﬁﬁﬁ%ﬂﬁyr5P}l@aﬁY ethyl]-5,6,7,8-
tetrahydro—-4- (4-methoxyphenyl) [1]benzothieno[2,3-b]pyridine-7-

carboxamide or a salt thereof, or
3-chloro-2-[(2,4-dioxo-1,3-thiazolidin-3-yl)methyl]-5,6,7, 8-
tetrahydro-4- (4-methoxyphenyl) [1]benzothieno[2,3-b]lpyridine-7-

carboxamide, or a salt thereof.
3. A prodrug of the compound of claim 1.

4. A production method of an optically active compound

represented by the formula

wherein R is a hydrogen atom or a Ci;4 alkyl group, X is CH;, O or
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advant ageously used as a pharnmaceutical agent. This

application is based on patent application Nos . 2004-
wdZeb8ai0and 2005- 073745 filed in Japan, the coPtEM280309205

whi ch are hereby incorporated by reference. Al of the

S paflef eplr@ss dihee@ofdiréPR, Of neheidiiig GFAlanfsLipat @fymmetric

»caQthlcaglgngafgukﬂgy@dfcatlons are hereby incorporated

therr entireties by reference. CCAIMS 1 . A conpound
whnepreempresb$ncléayﬂh@raulam@n¢ mheteitin® iggoaphglragen

ongaPRfhefettve Sombpueth GPBratoped Tl (i, sornord °

, 3-oxazolidin-3-yl9 nethyl] -5,6,7,8- tetrahydro-4-
(4 netho§ypqpny benzot hi eno [ 2, 3-b]pyridine-7-

carboxar o[ as t hereof, 3-chloro-2- [(2
Ry;sﬁ gl idinyl) nethyl] -5 ,6,7,8-
R°t et ah (4- met hoxyphenyl) [I]benzothieno [2

, 3- 9] pyri di 7- carboxam de or a salt thereof, or

3-chl oro-2-x}{2 , 4-di oxo-l ,3-thiazolidin-3-yl)

methyl] - 5 g6, 7,8- tetrahydro-4- (4-nmethoxyphenyl)

ngot. 0 yLl.di ne-174- a b
oreOFT oL 20 ATty SARNNRR Marfksy & 1o
an a4ky1Agp6@@metxnhanmyhhdvmﬁgaﬂum$ﬁ1uuﬁdﬁﬁ aet huearyl group
npound represented by the formpul a wherei n R |§

omwapaéén %%W%rs%%ftaaearcﬁyw@%pls 23 EPBrR . and
otBRY 5 RBoYE 4 a%o%ietf'l?@dofabgpg O&EIé:as!alm ARLkSE,

asy tric car or a salt thereof, which conprises

cl eaving an an1no protecting group of an optically

active c ound represente he fornul Wher ei

5. FhanBEPOR U T ITe A1 Fy2 Rt ng O Ruehy & Phesyl group
opltioﬁam&kuévﬁﬁ@tmm%tﬂt%akby h’a\msnans Hbgy it yERIS Pridhally

ar rou
hav1¥g gubsgltuents or a phenyl group optionally having
substituents, which is different from R®.

6. A production method of an optically active compound

represented by the formula

wherein R is a hydrogen atom or a Cig alkyl group, X is CH;, O or
S and #* shows the position of the optically active asymmetric
carbon, or a salt thereof,

which comprises hydrolyzing an optically actiye compound

represented by the formula
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optionally having substituents, which is different
fromRa, and other synbols are as defined above, or a
wa@2005/11l0oed eof . 5 . The production net hod of clBETIRL095/009205
wherein Ra is a phenyl group optionally having
substituents, ) i s an al kyl group optionally having
SUbStItUﬁntS(“ X phenyl group optionally having
~ subs ent’s, tch is different fromRa. 6. A
%Etmod of an optically active conpound
y the fornmula wherein Ris a hydrogen
C -4 alkyl group, Xis CH2, 0 or S and *
position of the optically active asymretric
carbon, or a salt thereof, which conprises hydrolyzing
an optlc@BIy active conpound represented by the
I er Rec IS p
st R B s st, aE8ef b 3P B P ectie
as@hﬁleaﬁldeéaﬂﬁﬁh,abﬁi&,otﬂéras?@bd&li f‘afeem‘s défifed above, or a
production nethod of an optically active conpound
saﬁépF@@EﬁPEd by the formula wherein Ris a hydrogen
atomor a Cl-4 alkyl group, Ris an esterified or
am dat ed carboxyl group having an optically active
7 a&ypmedubti@mntmnhoddesaﬁ}Bptﬁca&lysactﬂué toshousdt he
osition of t tlc%lly active asymmetric carbon, or
=Y-(n Fﬂe?%d? T Conpri ses reacting a conpound
represented b9 the fornula wherein Ris as defined
above and "@i}? | eaving group or a group represented
O wherein X is as defined above, or a

actlve asynmetric carbon or anal coho
aving an optically active asymmetric carbon,

OR
wherein R is a hydrogen atom or a C;-4 alkyl group, R% is an

esterified or amidated carboxyl group having an optically active

asymmetric carbon, X is CHz, O or S, and * shows the position of
the optically active asymmetric carbon, or a salt thereof, which

comprises reacting a compound represented by the formula

wherein R is as defined above and Q is a leaving group or a

group represented by the formula

wherein X is as defined above, or a salt thereof, with an amine
compound having an optically active asymmetric carbon or an
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30

or a salt thereof to give a diastereonmer m xture or a
salt thereof, optically resolving the diastereoner
wonrosur®4®©r a salt thereof, and when Qis a | eEVI/IRR005/009205

roup, further reacting with a conpound represented by
alg’lﬁ’g‘oﬁoFﬁ‘HP%u 1B MK s ORS L gt I neRF VS @SYBe4rdg| gatbon,

e . I eut e I.si.ng..t he
ot T S Al 1 P A pradr ety aprge6r 2sale
thehrepimceptical lyagersolefingl ahen @iastdretimers maxtueel br a salt
differentiation podul ati ng,agent. 10._ The , )
th&%&?ﬁac@ﬁ?i%ﬁm et o eEFineh GTOURN T TheTaReageing with a
coPbuhler &b APdurd Hyokhbr eabpg of inflammatory
I seases. 11. The pharmaceutical agent of claim8,
§g&§h is an agent for the prophylaxis or treatnent of
HN. ne di seases . 12. The pharmaceutical agent of
|dim8 , which is an agent for the prophylaxis or
reatment of rheumatoid arthritis. 13. A nethod for
preventing or treating rheumatoid arthritis, which
whesappi % eks amidakined ahodn. ePf ettdals sherepiof t he
compound of claim1l or a prodrug thereof to a mamal .
14 . Use of the conpound of claim1 or a prodrug
8.t Reprafmi csut i lpeentt compois iy agenicohpbuhlieof claim 1 or
rophylaxis or_treatnent of rheumatoid arthritis . 15.
a Rregrpdurteietfresented by the formul awherein Ris a
hydrogen atomor a G _ alkyl group, Ra ' is an aryl
group optionally having substituents , Ro > is an
9. alky| plipougrepticedakbgnhavt noglsub R, whdohsisXai B &2
.Q.or S, and * shows.the posjtion of the optically
dlgé?F?%t%ﬁﬁﬁﬁﬂﬂW94ga€§FBgn? Tta salt thereof . 16. A
conmpound represented by the fornmula wherein Ris a

hydrogen atomor a Cl-4 alkyl group, X' is O or S,
10. The pharmaceutical agent of claim 8, which is an agent for

the prophylaxis or treatment of inflammatory diseases.

11. The pharmaceutical agent of claim 8, which is an agent for

the prophylaxis or treatment of immune diseases.

12. The pharmaceutical agent of claim 8, which is an agent for

the prophylaxis or treatment of rheumatoid arthritis.

13. A method for prevenfing or treating rheumatoid arthritis,
which comprises administering an effective amount of the

compound of claim 1 or a prodrug thereof to a mammal.

14. Use of the compound of claim 1 or a prodrug thereof for the
production of an agent for the prophylaxis or treatment of

rheumatoid arthritis.

15. A compound represented by the formula
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and * shows the position of the optically active
asymmetric carbon, or a salt thereof. 17. A conpound

wo apsasemd ed by the fornula wherein R is a hydponaro0s/009205
atomor a Cl-4 alkyl group, X' is Oor S, and L is a
Cl-4 al kyl group, 6&;’51 salt thereof.

wherein R is a hydrogen atom or a C;-4 alkyl group, R* is an aryl
group optionally having substituents, R®> is an alkyl group
optionally having substituents, X is CHz, O or S, and * shows the
position of the optically active asymmetric carbon, or a salt

thereof.

16. A compound represented by the formula

o)
x:
SNy N){)
L
HO CI.O
0 //l
e
OR

wherein R is a hydrogen atom or a C;-4 alkyl group, X’ is O or S,

and * shows the position of the optically active asymmetric

carbon, or a salt thereof.

17. A compound represented by the formula
1N

Xl
N»)

wherein R is a hydrogen atom or a Cj;-4, alkyl group, X’ is O or S,

and L is a C;-4 alkyl group, or a salt thereof.
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