; e3t,)D@LT ) DESCRI PTI ON Oxadi azol e derivatives having anticancer effects
2 1 OCT 2004 |eId The present invention relates to a

phar maceut i caj\wwgﬂﬂ@wﬂm\w cont ai ning a sul fonam de deri vag/ie [1hfa i [Crg an
oxadi azol e ri Ive ingredient for treating or pr rﬂ néh ancer .
10 Background Art *Mfi%xtracel lular matrix, consisting of collagen,
fibronectin, |amnin, proteoglycanDESCBHﬂW&& a function to support

ti ssues, and plays a role in propagation, differentiation, adhesion, or the
like in cells. Metall oppctdéazoksiesivabivehhaving prtoheeseffeetei ng a nmetal ion in
the active site, especially matrix netall oprotei nases (MW), are 15
concerhed w fThachiealdéggdadati on of the extracellular matrix. Many types of
MWP, from MVP- 1 The pkddenBivehidmerdbetes ta & pharnedeutival Mvibasithidnbiontainings been
devel oped sadormmide tledericerhaggen asdiesle ridges dnactive mgritbient 9 &@atifg,

2735- 2776 or praveeting Bygemaceut i cal Design, 1999, 5, 787-819, etc.. 20 It is
descri bed i n CANCER RESEARCH 53, 878-883, 1993, CANCER RESEARCH 53,

5365- 5369) 1Begkerewwd Arthat an activity of MVWP-2 and MWP-9 is enhanced in
cancer patient sAn| texixacelddlpr kmetmx,t ransidifls 9off scofagedic éirdnectim,i amiencel | s
such as nucrtepages etrndalsynfilmoiot éssupmett fisstiepradugleioa roke inarbpadatiod, by
cyt oki nes differgitéatim, adhesierl, opfthe rhkﬂnplce@ﬁ/ Mes@glopr@Binas@o®hizhchr¥ lparotdess nal

of | nmunoheyyeg23@7tad 38Bin theGEtivakite evpdRiallyi watriomgtadlopwieinates dMpER)eamhen a
cel |  3%ch ceernedrwith doredesmadd tyompli dbey extrateHulep pmtein. danydypsd of M Pofitomi x t o
wander ar MM8- 1 tof M Nithed, ihome beentngpentedi t es. Accordingly, it is supposed that
a strong i nhi bi #ingHM} inbaiptog has pectedaveloped haampaticaasporaat agdestribed fronani de
deri vat i v&€bhpw Ray H990%h &7 8 87 6, iGunegnd Xhapynacsutieal eeigng k999, 60787 8% i vity as
descri bedetesn W99/ 04780. Further, there are other sul fonam de derivatives
exhi bB®i ng an MWPisidek¢rijieddn ¢ AN G} RESERARG I 68 0%78r883019930 CANGIh As

descri bed%mcﬂéﬁp@?ﬁﬁﬁﬁéxlﬂ%r etertdaban MVt NMPo? gndaMMEOtiy are under
deveIopneﬁnh@@eéwlaﬁWﬁCEﬁ@eﬁsa ent. However, the devel opnment of MWP

i nhi bi tor havi ndt ivorel-kedwa thag Br%ﬁpeﬁ&qc&&ymammtﬂ@ sewthsashas been
desired. rerdphaggroansl lsrmprhamtem and fe predpstion tsscopfrolledbbypexdskines inlkent i on
have Baundowmal offlmmurelegynd g 416h a9 and ditieanrnsd of haminglogn2d3iaifi3dz ol e
ring are J8@¢7.uThigMME-histthewaht e parjisinatewvhen s g¢ldsychasdniirgbhagkfandacy. In a
first aspéunphachie destreri dwextradetulas madria te wapdarmdowid mflemeation g tamoy: R
R~~- ~N~R9 s&g92 - Apcorddmply, it ks JupRgsedttbated ptreug mhpyifipy of MNHGR yay deereagmer

al kyl oxy~ imBuRe ¥e$PonER dr ogen, methyl, isopropyl) isobutyl, benzyl, or

i ndol 3g- yl met hylasdRonh SidaYREQHER Rvidid QRalakyle $iSkhiuts ad Mmrlh@ltkw Ris

phenyl ene or 2, 5 hi gp 1 is optlonally substituted thienyl,
optional | ?C%Y}EYS fléQF ‘HSXE@;%‘WS

tion, .Substitut ed r 50 a

prodrug, or A p Eetﬁ?ﬂ”e onhea@b‘ dgrygt lveﬁlex%‘i’ht&%@{%/ er eof . 2
1 OCT 200 "fHHbY ré’ aspect t he |nvent| on relates to a conpound of the
de%u@fo HsC ~ ~ | N~~SWP%&D4UHNOSW4%&D4H
N O | [Dé’ﬁf%gg ‘°“/ HN-O Fs Fitingien M%) sbﬁ?yac %‘/~/HNO

m — 1 1’1 1LoY 1V1 N/\m_' H
5 a prodrl'J1 der jevglo H’apﬁﬁ%% PP‘&%"‘r“r 3%?" ‘%l‘re ov Ep é’étoq thereof
In a preféd 18’3 *arr?grﬁsa ‘g ‘C ° o e OnpoSt z}f 2
conpoypd ac or d| égrvﬁ %’éj} fnﬁ’e’étr?f eafﬁnt 16‘?? ?:r: ?J{:Eﬂ'ﬁia In a
pr ef e#{}ed % I(S‘dS %f?m AV 216 baér“sr% 25'8(’518?8 H#E°Br esent

i nvention? ati.n revent,i cance 0Oln a

oref err od e ot ma@agrr Kl S SR oo AR PERRE 5 ¢ he present
rnventron may be anNage@t ;oiypre ntlng netafLaS|s In ? thlr? asgect t he
i nvention provr e Ty or e preparation of nedicine
for treating cancer ﬁETﬁe %Fesent spec#i%catlon the term"lower alkyl"

enployed alone 3% |nat g& other terns neans a straight- or
branc Vi 1.to carbon aton(s).
SR e s i 8‘?3‘163'?% R
|sobutyl 1 %If 1K31 %’ ety F y’opentyl neo pentyl, n-hexyl,
i sohexyl K eferred. Cl
to C3 al kl?g()%o dé;y e t%% : °rrtr°ﬁillﬂbr%b8&%‘?te§§%ref?ﬁe&%%aﬁ the term
"l oner ,al 1 anched ch noval ent hydrocar bon
gr oup *Ravitii S4B Bg?%%e‘g?%% aﬁﬁec?t%‘ﬂ% %P Oﬁﬁrsgﬁ@gu%lo’e \Bl'ond. Exanpl es of
t he al kenyl |nclude vinyl, allyl, propenyl, crotonyl, isopentenyl, a
vari ety of but and the likel 2 to o al kenyl is preferred. 2
21 OCT 2004 C2mmmmmmmmmmmmb i's nore preferred In the present
speci fication, thegLss | ower al kynyl"™ nmeans a strai ght or branched chain

nonoval ent hydrocar on group having 2 to 8 carbon atons and one or nore
triple bond. The al kynyl may contain (a) double bond(s). Exanples of the



5 al kynyl include ethynyl, 2-propynyl, 3-butynyl, 4-pentynyl, 5-hexynyl,

6- heptynyl, 7octynyl and the like. C2 to C6 alkynyl is preferred. C2 to 4
al kynyl is nmore preferred. In the present specification, the et i

cycl oal kyl " includes cycl oal kyl group having 3 to 8 carbon atons. Exanples
of cycl oal kyl include cycl opropyl, cyclobutyl 10 cycl opentyl, cycl ohexyl,
cycl oheptyl, cyéhobsespndazrpecthahe iikesntios tetat@h teyckoapdinld ofs thyy efiRivigd. | n
the presefrmpecification, the term"aryl" enployed al one or in combination
with other terns includes nonocyclic or condensed ring aromatic

hydr ocar bons. Exanpl es |ncIMﬁe{phen |, 1-naph§hel , 2- naphtyl anthryl, and
the like. 15 Int 97 st|on thm;tern1 aralkyl herein used
SQEBEtthHQﬂj one or nore with the
above nentioned "aryl” at any pOSSIl e position. Exanples of the aral kyl

are benzyl, phenethyl (e.g., 2phenethyl), yl propyl (e.g.,
3- phenyl propyl ), naphthylnmethyl (e.g., 1na | met hyl and
2- napht hyl nmet hyl ), anthrylnethyl (e.qg., rylmethyl), and 20 the |ike.

red. Pregerable is benzyl as "aral kyl" for

R2 or R3. In the ) :@ ogan-Theoder m "het eroaryl " enpl oyed
al one or in combhsalion Wth\eer ters includes a 5 to 6 menbered

aromatic heterocyclic group which contains oneyor nore hetero atons
selected fromthe group consisting of oxyggn/@sul fur, and nitrogen atons

Benzyl and phenyle HreQr e

in the ring and may be fused wth cycl oal ky)4 |, nonaromatic

het erocycl i c group,-and l he -roaryl aE any possible position. Exanples
of the heteroaryto SOl—ﬂmeb%H 2-pyrrolyl, 3-pyrrolyl),
furyl (e.g., 2fury furw nyI (e. g thienyl 3-thienyl),

i mdazolyl (e.g.) 2- im dazol yI 4| m dazol yl ), pyrazol yl (e.g.,
1-pyrazolyl, 3-pyrazol yI ), 1sot hi azolyl (exg~ 3-isothiazolyl), 30

i soxazol yl (e g., 3-} NetyD), oxazolyl (&€ g., 2-oxazolyl), thiazolyl
(e.g., 2-thi aZOkéd dyl e @ g@éu,\pl'y*l\cogﬁpyrl dyl') 4-pyridyl),
pyrazinyl (e.g., 2 zi nyNy, dinylH (e.g., 2-pyrimdinyl,

4-pyrimdinyl), pyr| da2| nyl (e g., 3- pyr| dazi nyl )) tetrazol yl (e.qg.,
1Ht etrazol yl ), oxadi azolyl (e.g. 1 3 oxad.jgzol yl), thiadiazolyl (e.g.,

1,3, 4- thiadiazolyl), doIN-y-oyI , 2-irgdolizinyl, 6-indolizinyl),
i soi ndol yl (2-i g @u@_h 1, 35dgpgdol 1, 2-i ndol ylI ,
3-indolyl), |ndazonI -in Iy? puriyl (e.g., 8-puriyl),

quinolizinyl ( e.g., 2-quinolizinyl), isoquinolyl (e.g., 3-isoqui nol yl))
qui nolyl (e.g., 3quinolyl, 5-quinolyl), phthalazinyl (e.g.,

1- pht hal azi nyl), naphthyridinyl (eog. , _2napht hyrtinyl), quinolanyl (e.g.,
2- qui nol anyl ), quinazol i nyl e |g ., 12- xazol i nylj\, ci nnolinyl (e.g.

3~ci nnol i nyI) pt&rl diisy @“ h@d‘)‘” cz%o@é'zol yl (e.g., 2" 40

S g T lfa SOLBGAATT L S 2iEhennt 1 0

d| benzof ret er e rmaf ‘@? ‘B’P’Eﬁséf ay E)%’r‘i%inmadazol yl
u‘{)ﬁ'ﬁ’%. §° ¢ “‘Fg mfeél °‘i1 a an Ctivesg

benzo;<az Ny d em 1m n f.tl C m%img to the

4ben21@xagd agzc?l(t AN IQ? nﬁ)a%' e i agzen f oo ’Kea ge orﬁrggf’i?f‘(g&?’}?faﬁzol }/ng)to the

t1 n OT,
benzot hi g, E#Jtl ‘eengmn 93 o] AR Feeery
3- benzofury]l; &S (pésg :Qg7e tig r?%f’w esgﬁe?e ?:Sand th e. Pr ﬁferalbl e
2 fo eal% 0 re thienyl,

g;?. h;fio"% ?mﬁ od ?e e razel n
senﬂ % rr the Eeimt Ql %r aﬂ(yg %ﬁ?()tyﬁli ag?rgs gzi]tm
specific fd T e %é f] §°/ %1 'é ef’ bﬁ% a&’ﬂ ‘i‘f‘?’( ove
ty 1so

dj'

"het el'Boarc%}nbn{aq{o
t el ﬂ béve nefdened
nﬁgt efggrlgj e9Y"eJth Opr %Zn bu . Z%l E‘]? fiet rg?"a‘}tﬂflnear e
thlazonIngeF}llm_?,co A 1 Iﬁ'e"hf‘}ygh?c o"’\nS?lI e (et tp ©6 alky
5- t hisgzol g b y OVl €69 a1ke .
(benzot h'kﬁét@éhea cﬁk)n%&@i)ent %? F bt gp ?ﬂ?&l ’ 1k éﬂ)l on :I:ltfoms ar?g P 2004

yl met hyl moﬂerﬂo@@ﬁeoi)éﬂdnehg%hp o9 the ame% N

benzot hi g N u R th1 al d 4o/l Mte
1-i ndazol f/@hﬁéhi?}l ;}),wab(eeﬁ%gﬂ)l azﬂ%ﬁﬁnet h €§ f)enzo en%%e f‘wk/

benzoqui nol yl net hyl (e.g., 2- benzqu|n?IyInethyI) ben2|n1dazolylnethyl
(e.g., 2-benzimdazolylnethyl), pyridyllnethyl (e.g., 4 5 pyridyl nethyl),
and the |like. Preferable are indol-3-ylnethyl and im dazol -5-yl nethyl as
"heteroarylalkyl" for R2. In the present specification, the term
"non-aromati c heterocyclic group” enployed alone or in conbination with
other ‘ternms |ncludes abs to 7 nenbered nonlO aronatlc rlng mhlch contalns

o, =—— oy o T 1 - I



Preferred substituents of . "optionally substituted thi enyI ", "optionally
substituted pyridyl", and "optionally substituted furyl" for Rl~ are | ower
al kyl and 50 hal ogen. Preferable are 2-thienyl or 2-thienyly $yfest sopsit ed
with | ower alkyl or halogen at 5 position for Rl~ of the general formul a
(1"). Preferable is a conpound of the general formula (1') wherein R~ 1is
hydr oxy, R2 toLdndkenpil ipmorespyefenrpdl | R~ i s hydrogen, R~ is 2, 5-phenyl ene,
Ric is hydroxy, ImgheDresent Bp@ificatdf, $hehsdrint lower pligmyl", m@anqohemydlght or
subst i t ut &eenghed chaingyewvalent bydnocarby Braap Mavipes? td & narbBe stobaed b4 or
Carryi ng @gretthipld hordht iThe dbypoumds dohjainf(a) Heulilawend(sbn Exagnpdéd 6f ke be
synt he8i zekkyin! a@b&ed%thﬁeylv@tmonml o batzdyls - agowl,beteiymy\BHéR¥A4 7or as
fol | ows. Retypylspag the pike. 00274-COCRRyHOSD Rbr 8O HAI2 +4008- &¥ky Sy 1NsCRCR-~
(11) (111prebemed V) 2 Step 2 NO O~ Step 3 ii NOH R5--~ ~R4-S-N COOR~~ Rs
\ NOH (V) NHn Vzva pREent geciiimgtion, the JernR) c@lodlka@COHCMA¢d bcjoatid greim R2,
R-, and RYaging 3a§0 demrhradatensy eExamples of herladin iniade exelgpropidc tichdueyloup of
car boxy. e&l@ﬁnw s(rlohexel, sydphapsyla cymenstsd sangf theblil. niGgtoaCs ulytloakkyi dke
derivati v@le(f?l‘é’? froma conpound (Il) as a starting material. The process
may be carried buthq pregetcivecifieasion; the tehn "sebepplopetialone asin ddethinatiok St ep
1) i n WOVithy pther tegmepingjudppi monaceglic or xopdawsed srind aroamstic Uytlrsvgriaoms.
oxadi azol &xpmplpsiycludrerhanybtliwapharl, & naphtybmpount agi Whe Hkel a conpound (V). A
conpolihd (1V) i &n dhepestsoridsrienifightidny rhe saveh teohliglichereincused anghnksitha above he
reacti on Mertigred Jewenabkall a»banwtett hhopt deramdthiNgiN- ghove titfoas drdmiyileatat O
to 30 C, prefrosabley position 20 Egamated othéke tamelkybace i lomzyl xthenethys (sigi,r 2ed

pr ef er abl §hensithyd i shapdereprl fosa sypbeisdrronfD.a ceppbwhuethy) dad.pyti dine
in di gl yn@a%bféyln@ﬂtbé]nén‘il < prihdbylmeshylly anshutinethybfle.acyl-authkydmiedey lprapiar ed
above®Undeie ilge-Rusr angl phemglethenretmefernedct i on mixture is stirred at 0 to
110 C for 2 to Peefprablyispepzbpy” ‘rafy'FonR? ax Ronpound (VI) is obtained by a
usual post - t r eal e preget specficationsthetterm iheteropndcenelondd dbteominng a
conpound Ehipation w hergermeinzbides atbetet6i membgrod prayhaticahdienoyycliofzraup
conpound (V‘b’I‘C)h coptaippgners raefe hetedo gtams selegtaddreta thegnaiip homsistigalf orpdgenod as
descr#bedsilfiir prdpirgen atappimtdeirinegnganixcbsisehwitheyclFlbptord, WG een
(John Wi é?ﬂn&tsd%‘)mc)ffhél grdvg. andetheheteraaryhatiang posrie npdtionf Exineples esent

i nvent i on®f theheferoarybare ryeradde ga L pyarohd cZavirell. | ypacdeptiaiilde sakt and a
sol vat e t flevkdiiurth thiepgifpige 2-thiesa] 8-thieny)),dmidGolal fead.i 2-retiddzolyd 4. |

lithium YedreiyD é}ﬂéazﬁbtlé%& ér?}’raza]fyléi repraie) asathiazelpt @lg. (Lisgthiazvbghesi um
and cHl ci Ay azo%’ (eagrmdpgoagolidh osp |Q:gb81§éazoé}ﬁ Ahinpdyldeigd 2-thiavohydr al aci d
(e.g., hygw D8+ I%Pé(é'fl&l SHygidgh dwir@y cmd'ampmb(sgh@rmaawld pyaimaidswll f ur i ¢
aci d) or Qgé’ﬁ‘i‘ dingle Y{léngnyl altYét aél tlecg., Fpynidazingd), tetravalydfei WEi d,
fumaric a'iﬁ ’8‘20 a2qM (o T3¢ radigaely tthéﬂdﬂié?ﬁb’é&q g-ohBd" kindipzelnl, a

sol vat e oftdp  6-apdoliginy SP‘P#@QI zﬂsgsdﬁyﬂrlaﬂ@lﬁ gprlef er abl e
2 ) vlé‘td"b?%ﬁg Qm@%’]&ﬂ%ﬂ% %Xlég geé&ﬁ ofyds RERIYH-susipirid), 21 OCT
2004 met hdygolzn d’rgat Jawinglieig €h aspaainsiyl) auuyfwhdrﬁ(bm 3of wat er

nol ecul esd™ t’lﬂmﬁ ﬁllaF’é‘ﬁl rgc’l Lpfedalaginyhr pahtbymdingl €@mfound of t he
present i s :% ‘BHP?}?“J ea am%%m%qama@ﬂ@%mozmam@fzolmy@ pr esent

i nven on‘”ﬂ Rieziinplde ge 2o Rssisiny Lk Rebredyl (.gor2-

net abol i c%ﬂr c%‘ & H@P'i}%‘ 513’3: gre? ‘Phepang h%dlﬂﬁhﬁriﬁ@eem‘ih@dllmgl) active

corrpound T‘Psb‘ﬁ fud F’ﬁ’ R “tﬁny 8o} fderzafirapyl, 8t aci ng t he

corrpound ng 36I‘?) é’lenEB‘h ZPlY nbengisexazold de-goR" met hod and

the pr oce%eélzf’?BW(? %ﬁ‘f . (S é?qxéé’caiz% e described in

t he I4tera ﬂ?}'% ‘E% | Y ISO 1%?@ |1)ePenZAH§ﬁ Bdéﬁ€1985 When

the conpo| r’ilg EﬁZO PreLEN rgm/% etqz \}’én%Ptblépb]oﬁﬂ Apesapthienylesder 10

derivati vk reac aI CI d conpound with a suitable

al cohol or an g%%é E@ gﬁ’?ﬂ% texpargtifer Ronpound with a

suitabl e am lnf Jeeer, § Mtao ’7“1311 Eﬁoé?"}(’}/ylplt@ffmiéd agdt er s

as pro dr fgs°d @‘ rhi?é ester i sopro ester,

n- butyI %leerbb &Y en §qe§ llca thf)fﬂr Eﬂcr%%ry phereimed H?‘Flug@te

N, N-di et b al%Y prevwEh &}5 %@%mnﬁgnqﬁf t he

present . nvepzmg 0?“ va et}E 38’% rél yjaee ve repared by
d

reacting Wi % ‘§ e are
exenpl i flbee hlazo (VTR R ie(ngo\’r F’&?F}E?ﬂ} er] nd W“&f@y egi waftoldes as
prodrugs are OCOCsz -OCQx - Bu, - i OCQ( m COONa- Ph) ,

- OCOCHz CHaCOONa, OCOCH(NHz)CHs, and - OéOCJ—lZN(CHs)z and the like. Wen the
conpounds of the 20 present invention have an am no group, an am de
derivative prepared by reacting with a suitable acid halide or a suitable
acid anhydride are exenplified as prodrugs. Particularly preferred am de
derivatives as prodrugs are - NHCO(CHz) 20CHs and NHCOCH( NHz) CHs, and the




Bn : benzyl Indole-3-yl-methyl : Indole-3-y |-nmethyl DWVSO :

di net hyl sul foxi de 5 Exanple Exanple 1 : Preparation of conpound (A-1) HC
Me Step 1 O Me H2N ~COZMe + HO2C \ ~ SQ2CI - HO2C ~ \ S-N -2CDgk @oH 3 Step
2 NOOM Ste 3 p M ~\ ~N~\ SSNCOZMe -Me ~\ NOHOHS5 NHZ 4 Me Me ~
\ NO/ \ O%W NSNCOZH OHA-1 (Step 1) To a solution of D-valine nethyl
ester hydvbeeihsDi aeidgzo)yleRtiyl ¢e.g 40ni@amiobylniethyl) baicehiatdPhethyl (el @- added
sodi um cabpesabiaz¢gingghy)), indarolidme e (e(S01-idpzelpbiesthyll, dengdtiiagply ke thyle

m xture vvé?-é,.é‘d‘r’dé@tviaﬂéﬁnéewlhlb)mquiMIﬁhbthybéal.@.myéﬂmqﬁablylra@ﬁhgil)( 2) (6 g,
27. 2 nmol penzipddazabyhmethe] -benrimidetelykmathgl), piyiridy ke thyldes.,idce- cool i ng for
2 h. The petdylimathyR,andrthe liks poured into ice-2 nol/L-hydrochloric acid and
extracted with &r¢fprabde eteaindol Tybnahghaid ihiyed]-sndmetias hedhdickbhrblallng

dri ed ovedordithydrous sodium 15 sul fate, and concentrated under reduced
pressure. Cryst &l tiheapresentofspedificatiosi dbe thronfrehhybmatietlateroblic group”

acet one) / hewpinyed gdore arompombihat®n widh 2thpr te8nSidudemaps to 7 RGBS Gon-

| RCKBLO v apapxatéqring 883d- o300ins 32Q60r 3250 helsr8 Qtoms 1d)ecldd8 broml 3t grdbpr 1. 1H
NVR (DI\/SOC‘EP_S}S‘?B%BP@XYEW;8®1(IU, apd =niro@enHatonBHn tig: 4idg(and 3Hpndéhsdd fug 1H),
7.88 (d) ich areglonmpg withfwo gr mpr¢ ¢f the noBarvbntdtic 1@#d.) Eampleschf the RoB- 7 Hz,
1H), 13. 38rqupatics hetqupeycliay] group 2@re1 pymrolidifgl e.g., SDByrrblay], 23 p@rolidingl)ysi s
for Cnti aROrglingdeed 3 pyreglingd), goidagoliflingg (Ng., 2:i88dBplidibyl) Simifazutihyl (eGs., 45. 57
H, 4. 49 Nimidaggling)), pyramlidingl dpe2)1-pEagaidingoRutyramlidinydomyensntingi3je. 4.23. 61
g, 82.2 rrﬁﬁlramwlbi gPyeaidimd Gomesidiner 2rpipddidihydx alpphazil de.k e -fiferafingl), 98. 6
mrol ) and Mol ety | Findelimivle soin@oliny), (epd ishiedolinyd), r emephadinylv gy € was
stirred amorpihnoenpet momtelingh, 80 4H-h.2,4Taxaaclsobng, i 0n1,6f3,atctampodidl §4)

(12. 34 g) ngghthyridisie) andptheildiene (20 ml) 247 mmol) and diglyme (130 nl) was
added2q he sol ut Pesfergbley pyecarobidingb pipezjlme dpyabdig], undenorphelingalsi“agy- and

t hen 30 t Reenadichatomeyeliggrme” fmRstirred at roomtenperature for 1.5 h and
at 110C for 1 hin fhrepregendtspesifietionuthe teaw ‘eodémd hereinGis@l dwnnng divdientt he
super nat affoURast Beraevemeationed iatdt (Be@mpley ofnthe heylkhxtareephaslate rred
for 1_h. Trhthelenst ppd theyldkeal Mertidreft or evbrantttaibsited wkenplitatieby B2d t hen
di ssof¥ edPhenyvéingy I.3abenyen, 1 4méenyleemiand theylike. s feralslh ] wiphln@enm| / L
hydrochl orj c acltithelotesant spesification, etdhe dgrra olbsteserdlene 3beteird usge means honat e
sol uti on {relynigrourapfdthsr divee memtiontd ‘hejevensd]. v Exympibsi @ the deteramtyyareous
sodi um suftedihionrappe dishdaran divhayeidinerdiylednd ¢k bkesMentionddr nsmatel dezaili on of
t he resi ditds exesmpleiedyhy HBdhianehanesdivie 2§afuearcdivhoamddhé Kke.( PReférhbip is@85-6%) .

m p. 30 14%higmdepe-diyi( KBr, v max cm 1) 3440, 3284) 1743, 1346, 1169) 1133.
40 1H NMR (CDCl 50 thg napeppt speciffratign, the terpn Aoy, alBiHpxy”thedein (used 8H) , 3. 57 (s,
3H), 4. 08meHylony ethgloyg, y-gropyloxy gseprppyloxyin:bulylesy, (sbutyloxySset-thitylodH) , 8. 03
(d) J = otegtpptyloxy) %ndst.heéﬂﬁd,l’rgfe@ble aremethiylopp@ghow, n repylons), 8.36 (d, J
= 9.0 ,ISQWPY‘E‘EWMIVP‘@Y xy. Morgprefeyablgmre moHgloxymang)ethyinet.ysi s for

CnHi sNaGsS, the. present spegifiqation, thy tngm jgrylf engloyedgdoneraindomb@atBii. 21 H,
4.77 N, ﬂ?%té%t,f% ingudes; allylgyrbanylin sphigh ply! srouporpbentioyeSnegticeds g,
56. 50 Mo Z ‘?rﬂ; ' %'%;gd F139d n( whishnaiyl geupaitdehe abevetmentzped dasylsodi um
hydr oxi de. 30‘111 § §ht AT acetyly penpyespkengexdy and gheilikprefilewer albpld taindn
r Bfttuied yespeetixely suith pybsituesnds mentienad hedew.fi | t ered and

m xtuy e was¥stPrEd : :  man!
washed with et h\A thepaesepbs efé@ﬂﬂﬂ%#ﬁé%l@hfhalqsag bryeineupeil means fgo) 2
mol / L- hy df0¥hi - 3R tpdp1 Ghiome. chlonel aadibreme aep miefarredt hy|

acetate/tetra PEESNE sRpcification the terppewer athdthie gaerin usagere was washed
wi th bri nBeibylthiosgehy, %);,’a‘air‘ihédlkﬁver anhydr ous sodi um sul fate, and
concepntrated y e Bﬁﬁ?%l’ﬁé‘%@?ﬁ’éhe ey ilawar allylpwigabony i dereds nsde f r om
et hantl / vt Pt gBEy @Ehsst sthylgyy carbenylgn g rorgioxgogrbomylpisopropoxyzaghogyl, 15

| R(CKBr, ViPedife) 3240 1726) 1346, 1151. 'H NVR (DVSO-d~, S ppm: 1.20
(d, J =705t Qpr%?eaﬁsr(%{ icatign, the maloflower)zlkgl employpd-algelortila, 2H),
8.01 (d, Symbuitionpith sfher termp nelydes)the apove-ppntiongd “logrezgliyd’ whick ig. 1 Hz)
2H), 8. 48:;“{’%;“{ YV“’; 8%3 rmentioped “halogenc at I to 8 positions, greferablypatd2e DVEO,
24 O 20 naf‘%%le of e %@“g&r poromethyL grighjoyqmethivly N, 10. 85 S,

8. 28. Fo@%“:’“’ y f‘ﬁ‘ gorgethy . fhchlprogithyh frighloxpebyl, and the like o Preferadledisat i on of
compound ‘{ AMSORENYY ~

. S %%5%. N ~ gF + HOZC ~ ~ SO7Cl - ---~HOZC ~ ~
S- N-CO2Me, O Hy %{?k sﬁﬁﬁ CUC%’% xampleg ot e erm “hadp(pwerialiyloxyS brpadozH OH
A2 25 30 ‘B5% &t €t Floxgpadithnls D valine nethyl ester hydrochl oride
(6) ( 18.12 g, 84 mmol) in water (100 ) were added 2M aqueous sodi um
carbonate solution (61.25 nL) and 4chl orosuf onyl benzoic acid (2) (16.09 g,
70 mmol ), under ice-cooling and the reaction mxture was stirred at room
tenperature for 3 h. The reaction m xture was poured into ice-2

nmol / L- hydrochloric acid and extracted with ethyl acetate. The or ganic

| ayer was washed with brine, dried over anhydrous sodium sulfate, and

oy o oy -, = Y b1 o o



2 1 OCT 2004 [a]D + 3.2 f 0.9 (¢ = 0.505, DMSO 24 C). Analysis for

C~7H ~NO~-S. Calcd. : C 56.19 H 4.72 N, 3.85 S, 8.82. Found : C, 56.06

H 4.57;, N, 3.93 S, 8.75. (Step 2) 5 To a solution of corrpou%g 0(,:})20@,20.0 g,
55 mmol) in diglyme (200 nL) were added oxal yl chloride (5. m, 66 mmol)
and N, N-di nethyl formam de (0.2 nL), and then the reaction m xture was
stirred at roomlbhéhpereaentrspetibicationhexaboplas sfthe téran“16%eRARFIBAISEYT KR ein7 . 49
g, 55 mmmolupechand methlylsmifofyibetiylsulfonydtihd the blact Preferyis sehmetBsswd@ded pyri di ne
(14.1 nL, 165 minlthe pmerent spreifeatibnnexaampdest dfethe aemn“Héylaxy” dbrag Yised Qre

chl ori de pretplrpdrabioneoxndenzdybey aadlthaiike.and t hen the reaction m xture
was stPrred at dake pesperspecifieations the tarmarfshlatitdtdd @nfiy” etployed R€ore@RCt | ON

m Xt ure was cgolinetion withowhert terpe meludee antilesubepartedivathtonsas tROYF @@ | Nt 0

i ce- wat er apg@Omentionerddlopee aHiyXt (arelkyll's “‘IBtéroagthligdl o2Gepl’ N Exdhelds@8thd i Ng
preci pi t avptigrallyfsubstaiuget amithomas hedhylamincdd diabdtiiylaetine ethyamdtslasing | | zed

f r om acet disth¥lerame bgeayéa rsmopawtydafio, bdfzoPlaghind tndtheAMe., PFReferable 420- 161 C.
| R(CKBAO v nredlylemino, dBB@8Bylabiing etiBh2thyldifho, dietHMAinCREH Sicetlapan).
2.99-3.14 (m 2Fp th@pBeertsspeGfidation, @dn{mles dftthe tdrmlQubditutbd= 9. 0 Hz, 1H),

7. 05- 7. 09 afmocarhony 128ei ua6l fim m@hylaninschrions6 dfmdth3tdmindcadBorytl, J = 8.7
Hz, 20 2Hpthydme@ygimigoarbodl)dietyRminécrbahytaid theHike. Frpferdid - 6.8 ~ 0.9
(¢ = 0.509etpNB@n@4rbonyl. Anal ysis for C24H21IN8O6S. Calcd. : C, 62.19 H,
4.57 N 9.07 S, s tlepprefenmsbecifiGati@R tBE sulidtiduGts df SopShnbllo sHtit¢ioHapwd) 25
To a sol uelkyh afe exnhadkirid hydoxy4lower lkglofyl memhptoj ovkirmeliithiy | Hakgede (85
M) was adted danpl ¢drbexyudowe siklommeanhairybxhale(owdritlkyln haBBlofe Hhjkylxy 00M

t enper at uresubstituted on subrtitnted cnion, wisabstita tasasr sibstitueetl Aminodrbonyl] A6y,

resul t i ngageeiyunpridnallyasubstitutade donpoumetici hetericgeic2 grohy,L-abyldipcllori c

aci d $a00rhenvienyd esedldetrve-ai bhnayidy), lawet alleldwdfongh yinafdiied fzo THeupr gani ¢
| ayer wasoneandly swbskitwed neeiddr (eerl, ovade, 3N methylieid) sodi the 3k f alBeseand
concent r ateptitnerde areethle tulopate 96 aneor @oxesifahy pasiblopogfiondie resi due from

et hanol / wat er ghvéh oecifdatios, 8@ sgbstB8e@¥pof “aptipnally adktidRad C. | R(KBr,
v max cm-pyyigmseoptiordly subsitutad BateroakyldidR oPNEGLY-subktituped ary?, 74 (dd, J =
9.6, 243. 6 dnziondlly sulgtiggied ddterdaryl”5 optionBlySsubititudsl Add)rarommalld Hetdrodyidic

7.02- 7. 2281onp” Septionpllg guistitatedrmratk)’, “optigBallydsubdtitut@d Betezgar@Hlkyl8. 13 (m
2H), 8. 21 qpgiongllysybshityed thippyl”,Sodonatly sibstit8ted phizidylHind ‘bpti8allpr s, 1H).
[a]n + 1.#&hstiguted fieryE IgrsipusednsQptRaaby S)hstitwal yore alon, G2BHLYNIGGS.

Cal cd, : @kewyl logepjalkynyl hxjrogy.dswes; alkylogy, nfacardo, lower alkylthio, halogen,

61. 403H, 40, Ryano4qarioxy, igver abkyieyngrbend3halo@verrallatlj aloddweartiogdond ( A- 93)
10 2 ~ popbsarted epsupstipged 8migp, I5subsgiteted br kdistiti -aGiR0darbonyiDaGy ) /
sazal - - ZvhrEpoptiogadp subsyituted|argp optionally WabytBhte@ikEoaryl, optianQLHOZC / \

S- N~COZMeSUbsfituted gppgromaic hatprocyglic graup), optigeadlyl sebstitetinralkybtlepers ~N- O O ~
Step 6 102Mkyipylfanylygupnidino groupagenoyver S tipali substisundsl vislde-( g, \ S- N~COzH
O H A3 Yusidey Ninetylyreids) anf she bke. SBeisambdrtbentanee ¢d tollogate B85n&ormol ) i n
acet one ('ROF tHARY RReFiblapesitiongo m.) were added D-valine nmethyl ester
hydrochl ori de (djrefegable gqire Smsgbytityted emas df ntiondbutarsithiedzaiytenat iatd( 2)
(10.0 g, A?BPISH%%%FL)bSé}fuf@%dwetreﬂEmf fareRanBheseemmbstitmenizomtei lodogenx hitre  Was
stirred atapednTeepbeloar.ynd thelike. 5 h. The reaction nixture was poured into
i ce- 220l / ‘Lk_j{gﬁgr @ff’”&ﬁdi csubstitrentti ekt repsioaally shbstithidd amel’at doptidrallgr gani ¢

| ayer was: 1 tegogsy ] nand dentimaly substithiedr esarsoditicrheserofyalie graud
concent rauIE T8 APV eretive iy prosgdemrer)alkyly by dioky, Aawen alkstoxy hlewee siljuhid,r om
ethyl ace ?%;Pq%‘éﬁ’e casyy g dplolewrpelinl habyfloyergkylgxy,6swsubgtitutedp or:

213- 215 (oin migo, ppsubgtifuteds o gubsiggtpd amgipearbgayl, and Ibe like4 Morg 284,

| 168.%°1H R4} fituents 3ghplogen god fawer alkyl 6 Hz, 6H), 1.93 (m 1H), 3.34
(s, 3H, 3 60 ( dgefeyable areunsybstipyged yy and sgbptituigd aryh withjhalogen6r Bwkt (m
oH), 8. a7lkyasyopt

cleyalie grepu
iepadly\gubstifuged gry]"forR% 6 t 1.0 (c= 0.502, DVMBO, 25 C).
Anal ysi's for  C~afRiomsdosyhptguents of: “opticnallyy. supstitutsd 4thishyls. AeptBnallp. 11.
Found, C S{%séie?;t myridyBeand “optymally sphstapited P foy R1 are lower alkyl and
Preferable are 2-thienyl or 2-thienyl substituted with lower alkyl or halogen
at 5 position for R0 of the general formula (I’).
Preferable is a compound of the general formula (I’) wherein RS is hydroxy, R7
is methyl or isopropyl, R8 is hydrogen, R? is 2,5-phenylene, R0 is hydroxy, non-

5



To a sol ution of 5-nethylthiophene-2-carboxylic acid (11) (20.3 g, 143 mol)
ikn tetrahydrofur an (200 nL) were added N, N-di nethylformam de (0.1 nlL) and
oxalyl chloride (18.4 nL, 211 nmol) under ice-cooling, and tfﬁrmcq-hm;
reaction mxture was stirred at roomtenperature for 4 h. The reaction

m xture was poured into ice-28% aqueous amoni um hydr oxi de sol uti on and

ext ract ed swbstituttdghengl; et phenyl Fliestivnigdwith haiygsmn ovdswavedR@chtvl gRitkimi ne,

dri ed over anhydrous sodium sul fate, and concentrated under reduced
pressure. Cr\PsstaMoile foriCamrofig Ole theckivettorf r om et hyl acet at e/ hexane (1/3)
gave conpound (L2mpeudd6d gf ti@7in8erton are@ble tolleeyhBideszed iiRabdSBiancy wiBX
cm-l ) 8374he proz@lure @68 ribeé OB WQAMWEH, 174 306s folldws. ' H NVR (DVBO-d~, 8 ppm:
2.45 (s, 3H), 6.81 (Rfd, J = 1g@ 3-9 Hz, 1H), 7.27 (kt s, 1H), 7.53 (d, J =
3.9 Hz, 1H), 7.84 (DR s, 1H- j or CcH; N§s. lcd. : C 51.04 H,
5.00 N, 9.92 S, 22171 °®Buritboc—6/ 50,83 HIOX-FE—{H~N. BIO®" 22.67. (Step 3)
To a suspension of €&bnpound (12jm§19.0 g, 135 nmol ) (wv) toluene (76 nL) was
added thionyl chloride (49.0 nL, 675 mml), and then the reaction mxture
was stirred at 100 C for 7 h. The reaction m xture was poured into

i ce-saturated aquedwp 2sodi um 14— 1 ECT 00 hydr ggers car bonate sol ution
and extracted vm"t‘hTt‘rm—Hc safle. [The Br ' ayer—was—w&shed with bri ne,
dried over anhydrqus odi um%smv\rra%gg agdﬁcor@ghtrat ed under reduced
pressure. The obtal n‘e%oily conpound (13) ({122 g) was used at next step

Wi t hout purification 21IH NVR (CDCla, 8 ppm: 2.54 (d, J = 0.6 Hz, 3H),
6.78 (m 1H), 7.44 (QY,) J =3.3 H, 1H. (Step 4) A suspension of conpound
(13) (22 g) and hydroxyl ammoni uwd chloride (11.3 g, 163 mol) in ethanol
(160 nL) was added §rie hylﬁrrig,{(ZZ.G m.) 163 mmol) at room tenperature,
and then the reafti TR{TfeNwas i rred at 100 C for 2 h. The ethanol 10
was renoved under reduced pPessune, and then to the residue was added wat er
and the mvkbreie RAaR, axtd RAGkeds Wbfikbdeidave, REOGE AhRged 01 | o6; S
washed wi tdrbbtyi.ne, dried over anhydrous sodi um sgl fgt@e?gg%gécglggg%ﬁ%préfed
under red(stegllpressure. Crystallization of the residue from ethyl

acet at®/ hexane (TMHi8)st@AVE aCoIvP¥INt dbtéihidgl 4. RfoBampid: ferfative ATG) ﬁlé 15

| RCKBr,  vednipout{1l) a3306kari3fy Zatdddl3, THOSRcest 494 b eidied lotif in agé%t? 0@8' ~H
NVR ( DVBOwith,th8 spiabioced @@ assSMeBdd. A-8td21) (8 W@dP271§445 (dt, J = '3,0. 9
Hz, 1H), ®&t&#d2Xd, J = 3.3) 1H), 9.52 (s, 1H). Analysis for CsHsNaCS. Cal cd.
: C, 46.13 H, STAB dtbp iIs7a YRocdss dbodstrudtfigth oxddiaf 49 b‘[\stﬁe Quctlon Hf287 S
20. 6915 20copfiorpd 5IV) Eada @wugREeRs(wn of compound (10) (9 80 g, 3i.1 mmol) in
diglyme (100 i) cerpeunddB iexdssplves hh Aiklggie(hd3Q1dEne, 98: Gl Bleh @NGie

N, N- di met fepttior maxtude afeladiietiokal®l clilofde hedrPENatiMEthyleftahii@nhiie Feact i on
m xt ure versfegablyrle 20 1€, afid thers theutehatibromiausoidpeed frifratif fB3600o 13- |
mmol ) andmpyrTei Belufidn 50a thmp QRAAVIAR by Adide th BleYiBe HRPtA%dtk) @S @dded a
sol ut3lon siutimy lof ahylochlddde pegaired sbbey @andédede-do6end OMd Bitbn aRd LhgRLt he
reacti on mistie is shiagedsiti 0 voeldl02C fooarto ti8 ) ereittably 4 €5 3 B. M adifpAind (VOGsf or 4
h. The r edd¢dined bmaxtsunkposesreatasided at room t enperature overni ght. The
super nat aiStepa@s poured into ice-water (400 nL) and the resulting crystal

was filtered and'hié ssq) ved procedshyf oBe@hidkea cORGofAK VI W?exﬂ@ﬁn G th 2
nol / [25hy drrotdeting igtoBCoftbarbayLisRd eshpnd Ve UR, m&Hhd! BA RN RYSH atRrRaat €

sol uti on,wiahda busuak, methed s id¢iribed Oinl EProBtEie AOFYPE S 02 LLH LN ?s% e, and
concent r dfleddomnd®rGreed (e Wies&8oas)” GhY shalikd. zati on of the residue from

T 157 6 1 R (ptory et RS, SOIRY Bt itbafion Blsdls uisbmeluiens 1205,
1170, 113%armacguticgibpagsptable fRapCBEPatedhpren]. :Fdd e88mpld, a dalewhhanHz) 3H),

0. 98 30d, alkali fefallg., }’ﬂ'ﬂ)ium,zsogﬁm(, ssi he ¢ 9 3H), 3.48 (s,
3H), 3.83 (dd, J = i.q,, 5.0 Hz, ?ﬁodgpb%"‘.s%za"‘?&“(%kgﬁﬁ.eﬁg‘ﬁz‘?t%hse;g"es.85 (dd, J
= 0.9, 3.7B2g4rsiupfnd éalggm),qn ammornjupy, pp orgppic bage, @1 amino geid; Bminekal)ackt) |
8.32 (d, (d.g=h@dsbchisric 2, hyldadbromicac, phépRodiCacid, 3na QB RVER). 2020 - 40

Anal ysi s for ClQb;%lNSCBLS. C%I cd, :.C, g}lz.4o I}j 4.86 N 9.65°5, a14. 73. Found
. G, 52. $EFHIC YT H K 26N 39§ clityf agl, malgicaridyfumarp peid; kenzeseselimioandl ( 15)
(9.0 g) 20d7p-twhsnpsilfoniti avid hyd 8 sbivase of ehdnd &6thri Jolveasardgesphifism! AL aqueous
sodi h I I 0] at. rogmtenperature, 45 and then the
reac't$ ?‘Onﬁﬁr]!a% E?S:p%/%gé@% ???(g@%%tt %Letquligranalfo#\'?@ﬁ%n b%éﬁ’é’t“%gy HY%lure was
poured into ice-2 nol/L hydrocholic acid was extracted with ethyl acetate.
The organic | ayer was washed with bri ng, dri ed over anhydrous sodi um

sul fate, and concentrated under reduced pressure. Crystallization of the
resi due from acetone/ water gave conpound (A-93) (8.4 g, 96.3 %. 50 mp.
208-210 C. IR(KBr, v max cm~l) 3284, 297, 1712, 1556, 1508, 1403, 1365,
1349, 1253, 1180, 1164, 1145, 1093, 755. ~H NVR (DMBO-d~, b ppm: 0.82 (d,

P r— ' a1 \ a ~ "~ ™~ ~ A




5 A5 . i-PriH), 7.32 (dd, J=3.6, 5.1 Hz, RIH), 7.92 (dd, J=1.2, 3.6 Hz,
1H), 7.95 (dd) J=1.2, 5.1Hz, 1H), 8.01-8.06 (m 2H), 8.30-8.38 (m 3H),
12.63 (br s,1H)1.21 (d, J=7.5 Hz, 3H), 3.88 6 A'6 M F~~gn_}c#-{) \
7.81-7.87 (m 2H), 8.R02-8.08 (m 4H), 8.34-8.40 (m 2H) Mo 4 b,
1H),12.67 (br s) 1H1.24 (t, J=7.5 Hz, 3H), 2 J=7. 2.74

dd, J=9. 3,hetRo e’ m i in arbitr. e 3 98 7 -
(1 129 3, Relcgéﬁ tzn dJrl.TQ gyc%%kﬁﬁlzg:)a Lt bifrgy f?t I;Iz T3 4 Lz
H) The ft rﬁ;bn mchréi )ro €5 n%
2H), 8. 041ﬁ%t1‘3n Pé) i y)ieu e COTD V1E§|_a bz) 1H)
1251 (br B o SR e e oot Egpé e

( DMSO- gs) V@ted 183 p(h%rmgwu’tlcgll act(vqcé:omﬂ rﬁi i i e ’of‘] =5.1
13.5 Hz, %molyés%zb%mac;n de i icg_ nditign. ;The

(d, S3=8. 1 b etigthethbd & &i roce]s %n th odrug derjvafiveare’ 8'_20
(d, J=8.7 4k uge st ’r v'?’% efd ﬁ):,g) , 9=9.3,
14.1 Hz, :Wﬁensthg%()ﬂ oun]d's %he t1 Ve ’haC% . ‘jf, € ! . 82-6.91
(m A8 ~gs bgbwe o) 1% g&ct 'g)a’ ba%al?‘a% iGn){}L i} (fl le OE‘ZEL 7
98met hyl, 4pm; pléa s act c1 o) bl ine are . 1H),

10. 73 (s, edddhplif fcudalr efel're7d 1 as hit dsger
7.58-7.70¢f le's?t'é'})n opr n u 1 S y egt t'egt'_ yg 2H),
8.38 (d, J= 1m(|ﬂ%)h 10et t “the 1i .’W]h_e tiHZ’ 3H),
2. 66- 2580@3‘5}1 @lh‘)ds o?tlﬂgp t1 nh ii@rox (éggy ative 1 A1l
Bn Et ~ &i?’b§ H8a Wlt?’l a4§41(a‘1i>ie a?c glée a il says Mz, 2H),
8.04 (d, 1c T red on%z ives A odﬁa s gre’-! 12.82
(ors, 1 biaer oy 0%%6( ‘g‘f‘i HogRE 112 A 12
i -P F ~ ~ldg @’H@‘J-HQ@H lﬁ)d’ Ob ﬁbﬁl-‘,é él% %Vlge coippaurds o ’theZH)’

8. 10- 8 25p(e@en12fﬂ)ven§oxé wam rn ar C li%arxch .
1H) 0. 82(dq JitGb1R ade haﬁid)e@rg st Jﬁand@ e exemphfied a 13 1-P
F ~ ~61( mPailtlﬂ)ulalZ ﬂFe(fgvredJaI%uQ d’e’%wag e% pro@m sg 2fgél d8 18( dd,
J=5.4, 9. q€oc Hz)@l‘?ﬁéﬁjdthle‘lﬁc‘l Hz, 2H), 12Z.65( br S, bI e 321
OCT 200 Exam W@Q&ﬁﬁm@%e fé‘s%n@%glgnQMSMteﬁpto a%y%a?émflm 6H) ,
1.98 6 iddhmerSb@ intRded i) posélb Oisofhbrsdand racemic modifications.

The compound of the present invention has a selective MMP-2 inhibitory
activity and an antitumor activity as shown in the experimental examples below.

Furthermore, the compound of the present invention has generally a
relatively low percentage of binding to protein, high concentration in blood, and no

30  inhibition of P-450 enzyme. Therefore it has good property for using as medicaments.

When the compound of the present invention is administered to a patient for
treating cancer, it can be administered by oral administration such as powder,
granules, tablets, capsules, pilulae, and liquid medicine, or by parenteral
administration such as injections, suppository, percutaneous formulations,

35  insufflation, or the like. An effective amount of the compound of this invention is
formulated by being mixed with appropriate medicinal admixture such as excipient,
binder, penetrant, disintegrators, lubricant, and the like, if necessary. When
parenteral injection is prepared, the compound of this invention and an appropriate
carrier are sterilized to prepare it.

40 An appropriate dosage varies with the conditions of the patients, an
administration route, their age, and their body weight. In the case of oral
administration to an adult, the dosage can generally be between 0.01 - 100 mg/kg/day,
preferably 0.1 - 20 mg/kg/day.

The following examples are provided to further illustrate the present

45  invention and are not to be construed as limiting the scope thereof.

In the examples, the following abbreviations are used.

Me : methyl
Et : ethyl
n-Pr ! n-propyl

50  1-Pr :isopropyl
n-Bu : n-butyl
i-Bu : isobutyl
t-Bu : tert-butyl
Ph : phenyl



14 A-14 i-Pr c~8.8 Hz, 2H), 8.04 (d, J=8.8RHz, 2H), 8.i3 (d, J=8.8 Hz, 2H),
8.36 (d, J=8.4 Hz, 2H),8.36 (m 1H), 12.66 (br s, 1H)0.75-0.95 (m 6H),
1.98 (m 1H), 3.61 (m 1H), 7.58-7.6815A-15i-Pr~ ~R(m 3H),, 5 .04 &ﬁ&
J=8.8Hz, 2H), 8.25 (m 1H), 8.37 (d) J=8.4 Hz, 2H), 8.36 (R THG &% 62 (br
1H)0.82 (d, J=6.6 Hz, 3H), 0.85(d, J=6.9 Hz, 3H), 1.98 (m 1 16 A-16

s,
i-PH), 3.8 (epzylH), 7.58-7.69rS(m 3H), 8.04 (d, J=7.8 Hz, 2H), 8.09-8.17
(m 2H), &ndgeBpd-methylH)indded361'mattyl J=7.8 Hz, 2H), 12.63 (br s, _
1H) 0. 75- 0 PMSQndigethylsulfogd¢ m 1H), 3.60 (m 1H), 7.84 (d, J= 17 A-17 i-Pr
B8.4 Hz, 2H), 8.04 (d, J=8.4rRHz, 2H), 8.06 (d, J=8.8 Hz, 2H), 8.36 (d,
J=8.8 Pz, EXpmp 36 (m 1H), 12.66 (br s, 1H) 18 ~ ~0.75-0.95 (m 6H), 1.99
(m 1 ( HEgamgie br Poprratgs ofjompyundfAgB- 8. 10 (m 4H) 8.30-8.50 (m 5H),
8.40(m 1H), 12,86 (br s, 1H)0.82.(d, J=Gu& tz, 3H), 0.851de- - —(d,
J=6.6 Hz, 3H), 1,.3¢NS a;lmgz LY smzm—su%——e. —8HOR—LR)- 83 BdoMe J=7. 2
Hz, 1H), 7.61-7.67 m 29H) . 8. 01°F. 08 (m 4H), S.30-8=39(@nH 3H), 12.61 (br

1H)0.75-0.95 (m 6H), 1.98 (mle), 3.56 (m 1H), 3.86 (s, 3 20 A-20

Pr H)M 0 ~~H, (7 lgeb% J=8.8 Hz, 2H\.&#R 8.03 (Me J=8. 2H), 8.06(d,

8.8 Hz, 2H), 8—35{d—3=8—4 i, ,/8»3@51@\,(; eléifgzis,_;ll—i) 16 21
200 Tabl e 4 Exa Cofryy eoun R6*N H- ODMBO- ds) No. No. 0. 75-1.10 (m

9H), 1.20-1.45 (mme —1.50-1.75 (m 2H, 1.98 (m 1H), 21A-21li-Prn-Bu ~

~R2.60-2.75 (m 2H), 4 .6%H{m 1H), 7.44(d, J=8.2 Hz, 2H), 8.02 (d, J=8.4

Hz,2H), 8.04 (d, J=8.4 Hz, 2H), 8.35 (d,J=8.4 Hz, 2H), 8.31(m 1H)0.82 (d)

6 Hz, 3H), 0.85.(d, NnJ&6. o 3Mp, 1.24 (t, J=7.5 Hz, 3H),

822A- 22i - Pr EMM 4 S ap,HI=7.5 Hz, 2H), 3.61(dd, J=5.4, 8.4

Hz, 1H), 7.46 (d, J=8. 4I—E, , 08101-8.07 (m 4H), 8.32-8.38(m 3H), 12.63

br s, 1H0.82 (d, J=6.6 W 3H), 0.85 (d, J=6.6Hz) 3H), 1.24 (t, J=7.5 Hz,

H, 1. 78(Step A 23 i -P Et ~ ~(m 1H), 2.72 (q, J=7.5 Hz, 2H), 3.61rS(m 1H),
46 (d, J=8.1 Hea @Hytionof0Mkyéline thethyT ebter hfidhochlBridd ()1B.2Sg, 4bHd) m@oP5in( d.,

8. 110Hz, watdy)(1A2nB5 welve added Sddjitn 88rbodateX8B5%) Had adkone BBRHLY dndd=ite-2 24

~ ~Hz, c®Hpg. To2Be fxtuie@ed: dirledGHter GOABLY MdlHrhBrdddfongthentVit a1 R) . -

1H) , 3(66d, 7RI in@), Bnd8hén e reblehion hikird thas IeiFred Undle? e;coSlifb ok @ hJ=8. 1
4H), Bh@eeagtise frixBi was DoGiRd(ibto ise-2 ) 1@ rgch)oridriDaiit ext3ddred FithS (d,

. 9Hz, @qlqy; acpt9o. (I‘ﬁqe otffnic lyB6whs washdd, RBRbRinE - Biddeser anR3dBhs 6HumI=6. 0,
HA  1#9liatg, aym qodeehtdatad HpderRidinced. [08ssude. CrBtallikintichHf,thS r&dd (dfrodh=8. 4
2H), ®hgba@tag(onacstdne)/NexaBe gdvercompothf) () 822 Ed79.9%6. 6 Hz, 3H), 0.85 (d,

.6 26 W-p.<197-199 °C.

IR(KBr, v max cm'!) 3500-2500, 3296, 3259, 1739, 1718, 1689, 1344, 1171.
'H NMR (DMSO-ds,  ppm): 1.88 (d, J = 7.2 Hz, 3H), 3.42 (s, 3H), 3.94 (m, 1H), 7.88 (4,
20 J=8.4Hz 2H),8.11(d, J = 8.4 Hz, 2H), 8.52 (d, J = 8.7 Hz, 1H), 13.35 (br s, 1H).
[alp +23.1 + 1.2 (¢ = 0.507, DMSO, 23 °C).
Analysis for C1iH13NO6S. Caled. : C, 45.99; H, 4.56; N, 4.88; S, 11.16. Found : C,
45.57, H, 4.40; N, 4.87; S, 11.10.
(Step 2)
25 To a solution of compound (3) (23.61 g, 82.2 mmol) in diglyme (240 mL) were
added oxalyl chloride (8.60 ml, 98.6 mmol) and N,N-dimethylformamide (0.2 mL), and
then the reaction mixture was stirred at room temperature for 80 min. To a solution of
a compound (4) (12.34 g, 82.2 mmol), pyridine (20 mL, 247 mmol) and diglyme (130
mL) was added the solution of acyl chloride prepared above under ice-cooling, and then
30  the reaction mixture was stirred at room temperature for 1.5 h and at 110°C for 1 h.
The reaction mixture was cooled to 40 °C during 1 h, the supernatant was poured into
ice-water (400 mL) and the mixture was stirred for 1 h. The resulting crystal was
filtered and washed with water, and then dissolved in ethyl acetate. The organic layer
was washed with 2 mol/L hydrochloric acid (100 mL), saturated aqueous sodium
35 hydrogen carbonate solution (100 mL), and brine (100 mL), succesively, dried over
anhydrous sodium sulfate, and concentrated under reduced pressure. Crystallization
of the residue from ethyl acetate/hexane gave compound (5) (22.64 g, 68.6%)
m.p. : 148-150 °C.
IR(KBr, v max cm'1) 3440, 3284, 1743, 1346, 1169, 1133.
40 'H NMR (CDCls, & ppm): 1.43 (d, J = 7.2 Hz, 3H), 2.44 (s, 3H), 3.57 (s, 3H), 4.08 (m,
1H), 5.35 (d, J = 8.4 Hz, 1H), 7.33 (d, J = 8.1 Hz, 2H), 8.03 (d, J = 9.0 Hz, 2H), 8.06 (d, J
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Hz, 3H), 1.37 (t, J=7.2 Hz, 3H), 1.98 m1H 3 61 (dd26i-PrEtOR , . ,
3:5.7,%.4 Hz, (1H),4.14 (q, J=7.2 Hz, 2H), 7.10-7.17 (m2H), 8.00-8.06 (m
4H), 8.28-8.37 (m3H), 12.62 (br s, 1H0.82 (d, J=6.6 Hz, 3H), 0.85 (d,
J=6.8Hz, 3H), 0.92 (t, J=7.0 Hz, 3H), 27 A-27 i-P P1.50-1.8p1(0AT 208, 1.98
(m 1H), 2.66rn- rR (t, J=7.0 Hz, 2H), 3.61 (m 1H), 7.44(d, J=8.2 Hz, 2H),
8.03 (d) JB1HzpHH 836, §x 4YHz3219.8, 2H), 8.36 (d,J=8.8 Hz) 2H), 12.70
(br s, 1Holpp 17821, Sy PMBP 245 Bxam  Conppl e No. ound No. RZR6* 1H NMVR
( DMSO- ds) é\r@@sﬁsaforib@ingeés-sﬂplcdos 855684 H-@.TgHN, 18H)7; S0.798. (Founk=7C5 Hz,
3H), 28 AP3&li Hp4PBT- N 1066S51789. (m 2H), 1.97 (m 1H), 2.66rn- rS(t, J=7.5
Hz, 2+, $5%®d3Ym 1H), 7.44(d, J=8.1 Hz, 2H), 8.03 (d, J=8.1 Hz, 4H), 8.04
(d, J=8.4 Hz, 2fp 2 Dlaépn ef cimPoundh) (2254 g136. Bomprwd) in, ditkylR2fokide (3H. 9
Hz, 3H), olgsweg)adjed & mollizaquepls sadigd (yyrokide, s@ufidn (1 mL) at room
1H) , 29A- 25 PTREHe CGRYL en the redehion BiixtQrd Was stirrdddfor 18.h56THetked®Bing sbitiin2H) ,
.04 (d, §aigwpsiilteped andgwaghefgvithy eyl addtate TH)0, mB) TheSalk2faHpodkdd int@ic69 ( br
1H§%f 7 I(l@iék'hsdd@%prigapi@ (490 mly) ande:@exctiel], wikhSethyl dedtfe/bitrakidyofuarO8
m 30A- 30BHLL-IR0RD, 290m&).7 The ofganiGldyer WasaghaSwithmiBhle, 2% 8M fud), ds@ 7 Hz,
2H)) 8. 109%r1eyvdopys Rdinm (gulfapeg. gndHzconpedtratsd 6@pder JeeAubedHzpreddre. 12. 81
(br's, 1Hfpystalligaon gtthe gesidup fompethand)/water g@yeichmpbund 46) (1376 gHel.0%H) , 3. 98
(m 31A 31 280208 "C7. 08-7.22 (m 5H), 7.59-7:68 (m3H), 7.80 (d, J=8.7
He, 28), SRERy mD3240,6l736, 1346, BE6d. 7 1z, 2H)) 8.60(d, J=7.5 Hz, 1H),
12.82 (br BM %m' ¢, PrIxo 130 (d.3] B7 ALz, BH), 2.21 60 EHY, 3.9%6m,11H)13.48 (8iz,
1H), 3. 95J1§r§-3 , 33BnE01 Wd,~Re19)1 Hz, 28), B.@2(d( th= &H)Hz, 2HJ,18.66l (d, J=8 87HEz, 2H) ,
7.79 (d, 388.81484m, 13Dy 12.80 by(sg1HY=8. 7 Hz, 2H), 8.21 (d, J=8.7 Hz, 2H), 8.58
(m 1H), ©2woy7 1R@e 50 (qFp.5027BMS6H24368. 6, 13.5 Hz, 1H), 2.99(dd, J=5.1,
13.5 %, ép%lysis.fgv g 17 N@sR- 3GalBle2®l 55.80;H, 48288, (16.85)588.28 HAoudH):, C,
7.08- 7. 22ARERL 64 N.7L083; Bd8.23=8. 7 Hz, 2H), 7.91(d, J=8.7 Hz, 2H), 8.18
(d, J=8.7_Hz,2H), 8.58 (d, J=7.5 Hz, 1H), 12.80 (brs, 1H).2.75 (dd, J=9.86,
13.8 Hz, Frpmrl Dd{rgparayies oficompugdi4s:2)1H) 3 98 (dt 34 A-34 Bh F ~ ~ R, .
, BH), O~ )~ 9 m7,4¢Y.5 nz 2H) 7 76 7.82 (m 2H) ~8.14-8/.©(m 4H), 8.61

(d, J=9.0 Hzl, Hyg X291 (br s, __1>r? 18 Step 1 o i
HOZC—©-$_:/\C02M9

8
s
(

HzN/\COzMe + HOzc SOzcl
6 2 OHq

A-2

25  (Step 1)
To a solution of D-valine methyl ester hydrochloride (6) (18.12 g, 84 mmol) in
water (100 mL) were added 2M aqueous sodium carbonate solution (61.25 mL) and 4-
chlorosufonylbenzoic acid (2) (16.09 g, 70 mmol), under ice-cooling and the reaction
mixture was stirred at room temperature for 3 h. The reaction mixture was poured
30  into ice-2 mol/L-hydrochloric acid and extracted with ethyl acetate. The organic layer
was washed with brine, dried over anhydrous sodium sulfate, and concentrated under

reduced pressure. Crystallization of the residue from acetone/hexane gave compound
(7) (21.56 g, 84.8 %).

m.p. : 188-189 °C.

35 IR(KBr, v max cm'1) 3280, 2956, 1737, 1691, 1428, 1346, 1284, 1166, 723.
'H NMR (DMSO-ds, & ppm): 2.77(dd, J = 9.3, 13.5 Hz, 1H), 2.94 (dd, J = 5.7, 13.5 Hz,
1H), 8.37 (s, 3H), 4.01 (dt, J = 6.0, 9.0 Hz, 1H), 7.08-7.23 (m, 5H), 7.66 (d, J = 8.4 Hz,
2H), 7.97 (d, J = 8.4 Hz, 2H), 8.69 (d, J =9.0 Hz, 1H), 13.38 (br s, 1H).
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Table 6 21 OCT 2004 Exam Conmppl e No. ound No. R2ZR6* 1H- NMR ( DVMSO-ds) 2. 74 (dd,
J=9.6, 13.2 Hz, 1H), 2.99(dd, J=4.8, 13.2 Hz, 1H)) 3.97 (m 35A- 35BnF /
~S1H), 7.09-7.12 (m 5H), 7.47 (t, J=9.0Hz) 2H), 7.79 (d, J:%OTHzgm
2H),8.14-8.25 (m 4H), 8.61 (d, J=s.| Hz, 1H), 12.84 (br s, 4i)8CT20}qq,
J=9.6, 13.5 Hz, 1 2.99(dd, J=5.1, 13:5 Hz 1H) 3 97 (m 36 A-36 Bn gr / \
R , ., ddp+ 5"7-.263?--9/.(0270 E%f' BMPO, 24 79). (d, J=8. 1Hz, 2H), 7.84 (d, J=8.4 Hz,
2H), 8. 06¢dalypisgon ChATINONS. Galpd ‘(@ 56198HA4 M2; H).85:95, BB Moubkd):.C, 58.G85 ( br
s, 1H).0. 99467 Ng&93:4,18775.3H), 1.25-1.45 (m 2H), 1.70-1.50 (m 2H), 2.69
(t, J=7.2Kptep2 2.75 (m 1H)) 2.99 (dd,37A-37Bnn-Bu / \RJ=4.8, 13.6 Hz,
1H), 3%95 (m _1Hp, @ sqlgtign 2§ compowsid) (7) 12018 o G5 BEB)4inHtigRide, (200 ZALY Ghere =8. 4
Hz, 2H), 8d6a pxplyl=chloride, (5.6l 6 ROn(IHand 2BNAikzthyPlmaBid00(DmIs, add) 1. 26
(d, J=6.6tken tme,actzqwagwre 329 seirredAtGrobin, tefifpratdrede dod). Tso Joludiéh 8f Hz,
1H), 3.01bepgamidyxime Gat9(git55 yu®l7and3Bighxas (Bnml) in oFidRYea@idizvestdl) was
7.12-7. 2za§¢ﬁd pglidine (1440m{d)163 =@m8l) Hmde? e GoBAg (atd theB. & sblatio? HF,acyl
8. 05( &0 J=vhigrifp prepqyed gbove yrler jeedodlingz andHhen 8hé Pedction dut e s ldthrredl 2. 82
(br s, 1HpRsHBe teyppeypure for7bh(agd, at J10°C3foi 2.156 Fhe rebkbion ;iArd dds cdstbd o 13. 5
Hz, 1H)) 30093 teppperature3gha g@eBmtantSwas \puved ttd ikk-waldd) (408. B9) 7ndlthe
(m eR5H) , mpxtaye wis spirgeds fopy20 piif). Ahporepulting 38edpititte @4d filt8red34rll wasied Hz,
2H), 8. 2ows'fch1 ?iﬂtm efher, 2pfl crgt@lizqddfrodi—geebine/hette gdd. @plohnd I8) ld)Rg75
(dd) 3>9. 648 1H), 3.00 (dd,J=5.1, 13.8 Hz, 1H), 3.98 (m 1H), 40 A 40 Bn
FC/ \7.0R7188160Cs5) 780 (d, J=8.7 Hz,3R 2H), 8.01 (d, J=8.1 Hz, 2H),
8.23 (d, J%E ry maxgm @388, 1745, 1348, W6 2 H), 8.63 (d, J=9.3 Hz, 1H),
12. 84(br & CHCL, Pappmg” $.99B. ckm, 25843 56 4 3HD0ABB I (mo IHUFR B td, H-A\BR
( DVBO- ds) N&:, N3 7.6 7 08dm, 250, 323 T266(nkAH)1Ap1-25@66,02H), 789, @, J:384 Hg, 1H)
3.97 i 4[?¢HA-84@'%A9 02H), 8.23 (d,J $19)7 Hz, 299- 7. 30 (m 7H), 7.79 (d, J=8.6Hz,
oH), 8. 06lode~ 63+ 8.98(G 5 .50 DMEOR84 80). 1=8. 8 Hz, 2H), 8.61 (d, J=9.2 Hz, 1H)
12. 84 (brAsalysispfer GaHeN:0587 Caleflz:, C,32)19; H, 8571N8.0(1S,B-92. Fuhd : €1 62.957. 6
Hz, 2H), %MZ)‘( d8.95,6.9613. 6 Hz, 1H), 2.99 (dd, J=5.4 42 A-42 Bn
tep 3
25 To a solution of compound (7) (4.41 g, 9.51 mmol) in dimethylsulfoxide (85 mL)
was added 1 mol/L aqueous sodium hydroxide solution (28.5 mL) at room temperature,
and then the reaction mixture was stirred for 24 h. The resulting sodium salt was
filtered, poured into ice'2 mol/L-hydrochloric acid (100 mL) and extracted with ethyl
acetate/tetrahydrofuran. The organic layer was washed with brine, dried over
30  anhydrous sodium sulfate, and concentrated under reduced pressure. Crystallization
of the residue from ethanol/water gave compound (8) (3.80 g, 88.8%)
m.p. : 221-222 °C.
IR(KBr, v max em'?) 3286, 1720, 1350, 1167.
H NMR (DMSO-ds, 3 ppm): 2.74 (dd, J = 9.6, 13.6 Hz, 1H), 3.00 (dd, J = 5.0, 13.8 Hz,
85 1H), 4.00 (m, 1H), 7.02-7.22 (m, 5H), 7.56-7.72 (m, 2H), 7.79 (d, J = 7.8 Hz, 2H), 8.13
(m, 2H), 8.21(d, J = 8.4 Hz, 2H), 8.63 (d, J = 8.4 Hz, 1H), 12.86 (br s, 1H).
[olp + 1.6 + 0.9° (c = 0.502, DMSO, 24.5 °C).

Analysis for C23H19N305S. Caled. : C, 61.46; H, 4.26; N, 9.35; S, 7.13. Found : C,
61.40; H, 4.15; N, 9.41; S, 7.16.

40
Example 93 : Preparation of compound (A-93)
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PHz, 1

, 2H) ,
, 2H),
1.58-1.7
2.99 (dd, J=5.1, 13543A—4SBnP~~Hz 1H))397.(
rS7.22 (m 5H) n.7.44 (d, J=8.1Hz, g (d, J=8.
J=8.
1
)
2

.97 (m 1H))rR7.05-7.30 (m 5H),
2H), 8.03 (d,J=8.0 Hz, 2H),
1H), 13.50 (m1H)0.93 (t, J

n_
l‘_|z ' —
Hz , -
t, J=8.1 Hz, 2H), 2.75 (dd, J=

3ON®OAN

Hz
Hz
(

e

3.6
7.7
8.6
3 (

J

: d. , i’ssg @,@z\ :12
H)1.195-22 %gheﬁ?%%ﬁ& 249%‘@?83%508 30 F%@l)o dd, J=
He 3.10-3.50 (m 4H), 3% 96(m lH) 6. 6944A—44BnNR(d, J=9.2 Hz, 2H),
7.65-7.5(m5H) 127 (d,3=8.8 7.90 (d," J88Hz, FI?JSl?(d
=8
Hz

= 8.6 1 0 (br s,1 10. 2, 13.5
'Eil—l)l_IZ G. 18t coli[:)hig %&Mé i) @f-%.z 8 JTyHA-OHH) |

2 :2H)) 54045A-45BnH0Hz%:R(br s, 1H), 7808724(m"5 - -
J=8.1 Hz, 12H), 7.80 (d, J=821 Hz, 2H)) 8.09 {ad, J=8.1 Hz, 24, 8.21
J=8.1 Hz, 2H), 863(d J=8.7 Hz 1, H) 12.84 (br s, 1H 20 21 OCT 200
| 8 Exam csmmoae chblo RZR5* TH NMVR ( ds)2.75 (dd, J=9.86,
8 Hz, 1M)* 12. 99(dd, sNL’H);OM%9 ~ ~1H), 4.62 (s; 2H),
0 (br s) 1H), 46A-465nH0|§|2cs‘?' 09 QZH(m 5H), 7.56 (d, J=8.1 Hz, 2H),
9 (d, J=8.4 Hz, 2H), 8.09 (d,#8.1 Hz, 2H), 8.21 (d, J=8.4 Hz, 2H), 8.62
J=8.7 Hz, 1H), 12.85 (brs, 1H)2.44 (s, 3H), 2.75 (dd, J=9.6, 13.8 Hz,
MelH) 299(ddN]54) 38 Hz, 1H), 47 A-47 B3,gg (dt, J=4.5, 9.0 Hz,
709,\7913_( /\3043-7 54 (m 2H), 7.77-7.93(m 2H), 7.90-7.96
2H), 8.1858. 24(m H);)H8 60 (d, J=8.4 Hz, 1H), 12.80(br s, 1H)1 21 (d,
0 Hz, 3H), 3.88,6m 1H), 48A—48MM~~770(d)J88Hz 8. 05
J=8. 6@gRiz 2H), 8.13 (d, J88Hz, ,837(d J86Hz 848
1
7

H),12.70 (m, alsldltilticgllof(gdmln %aﬁ;o ’ 1)3 cet A(lé (d)
.87 (M adddwatel 480 (Al Shhné och ? (9 1 21
=8, 7Hz, gifol) 8aBa- c(hqjo d ( b ’3 m e1atu1e '
d J=7. 2a1'1'(’i7—the%|'ﬂ)1e 14act?1 n(nqp(t egra Ié'ﬁrre ctlo 05
|'|) ) S0A- SPMRL P reé 11c 2'8m3'1/ d e F 3 (br
d, J=8. lyddtate2Hrhe %1 ’la fs lzﬂ% h 1 ov T a?l_%f
, 1H) 1. 2du1fade, a1ﬁ17cogc rat nd I%éu 4 r lea}lOél £t 6;;:8 08
=7. 210Hz, ctB%) aceBatBBekdRelis) gaé@co(ﬂ)od S 4 , 68.8 %
846 %fﬁz 12, 66(brs 1H)1 21
4H), R.p372(8l219%7. 8 Hz, 2H), (d,
J=7. AREKBBMmaxors9 1268, z'ldd)s, 157, P2 1M, 53&31 “128§ 1%? (d, J=8.4 Hz,
(d, GEBMIBROMSO2H) 5 pBm3d 4l J=8.Prber2ihs (8. 48 ﬂ (&) ﬁﬁ,@ 8 )Azg')?) "
(rn (ut) ) =120, @0 Ay, kb)) %23 doidh, 23575 G521 GRHbm) 3. PR FL i
[alp + 7.6 + 1.0 (¢ = 0.502, DMSO, 25 °C).
Analysis for C13H17NOgS-0.1H20. Caled. : C, 49.23; H, 5.47; N, 4.42; S, 10.11. Found :
C, 49.17; H, 5.36; N, 4.39; S, 10.30.
(Step 2)
To a solution of 5-methylthiophene-2-carboxylic acid (11) (20.3 g,143 mmol) in
20 tetrahydrofuran (200 mL) were added N,N- dimethylformamide (0.1 mL) and oxalyl
chloride (18.4 mL, 211 mmol) under ice-cooling, and then the reaction mixture was
stirred at room temperature for 4 h. The reaction mixture was poured into ice-28%
aqueous ammonium hydroxide solution and extracted with ethyl acetate. The organic
layer was washed with brine, dried over anhydrous sodium sulfate, and concentrated
256 under reduced pressure. Crystallization of the residue from ethyl acetate/hexane (1/3)
gave compound (12) (19.61 g, 97.3 %).
1 162-163 °C.
IR (KBr v max cm'l) 3374, 3170, 1658, 1608, 1469, 1396, 1376.
'H NMR (DMSO-ds, & ppm): 2.45 (s, 3H), 6.81 (dd, J = 1.2, 3.9 Hz, 1H), 7.27 (br s, 1H),
30 7.53(d, J =3.9 Hz, 1H), 7.84 (br s, 1H).
Analys1s for CsH7NOS. Caled. : C, 51.04; H, 5.00; N, 9.92; S, 22.71. Found : C, 50.93;
H, 4.86; N, 9.81; S, 22.67.
(Step 3)
To a suspension of compound (12) (19.0 g, 135 mmol) in toluene (76 mL) was

35  added thionyl chloride (49.0 mL, 675 mmol), and then the reaction mixture was stirred
at 100 °C for 7 h. The reaction mixture was poured into ice-saturated aqueous sodium

11
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MO ~ ~3.86 (s, 3H), 7.16 (d) J=9.2 Hz, 2H),eR 8.04 (d, J=8.4 Hz, 2H), 8.06
(d, J=9. 2Hz,(2H),H)8. 36 (d,(J:8.4 Hz, 2H), 8.47(d, J=8.4 Hz, 1H), 12.68 (br
s, 1H 21 Table 9 21 OCT 200 Exam Conppl e No.ound No. R2R5*1 EE@I!@!“
(DVMSO-ds)0.92 (t, J=7.2 Hz, 3H), 1.21 (d, J=7.2Hz, $H), 1.58-1l 2H)
2.66 (t, 54 A-54 Me n-PJ=7.5 Hz) 2H), 3.88 (m 1H), 7.44 (d,rRJ=8.6 Hz,
2H), 8. 03 hpdroggngavbopgte splytiongargbextehcte@ith etlzyl s2bfate. STRT ofghnd—Rydr Was 2H),
8.48 (m Iaphed ity bpines driefqyen anhydrogs podiubi sullip, and Adnfahtratsd w2idex 3H) |
1. 57- 1. 72 *¢tHced mresspre e Ihe, olgginad 5BlyMompoRnd (1302 (3497 ¢) Rkl ,usdd it Rt sty ,
7.44 (d,sy_iqg;m rificafjon. 8. 03 (d, J=8.4 Hz, 2H), S.05 (d, J=8.7 Hz, 2H),
8.37 (d, J=8.NM PDﬂla’,Sp@nﬁ‘ﬂ-ééﬁ 919 0.6 Tz, BH) 1. 78(m, 1)) 17.24 (d,J,= I3H2 1H), 3H),
3.88 (m {Mpp456 A-56 Me Br ~ ~7.42-7.51 (m 2H), 8.02-8.08 (m

2H), R8. 13- 8. 21 @pyuspisionsof3am@oudl (18) (221d) aBd AFddoslyladmbonlurhizhlobidy (118 ¢67 (br
s, 1H)1.216¢ exmglim ethamol @6 mID v66 added BiifthyBide B2.VmIMIS3 mmd) 88rdol 1H) ,
7.47 (d, Sempgapgre, theprgh@ Beactipn nigtue Was stidfpd a8 106°C thr 2JE8ThEHZthadb) |

8. 36 391 Jag rgmpyed gs)}e,r gdy@ddpregepe airdzthenHp the r68dddmwas addéd waberAbB Me O
N ~ ~1. 21 thejmigtuye svasextiged ithoethivh ackbite 2 FEheOdgBnRdagen wat)wasBeB4ith 42
(m 4H), 8buigeglued quer aghydroupscdijumispliate, 4k torRentrated Jm@eOrddnceBidesside88 (M)
1H), 59 ACsgptapizajipn. of ghegesidge from ephf)l acpta@q/hdx08 (1) @i, @EdAnd d14))=8. 4

Hz, 2 L %,&,3-6J%8n%+aiepsé . 8.47 (d, J=7.8 Hz, 1H),10.21 (br s 1H) 12
67’(bw's T, v mag ogy! 3&?0&%2,21642;1 1499, 3890, ABT1B], 808-4. 62 (s, 2H).
5.40 (br & (DM%%dS, prag’ AR (s, mﬁfém PHB 645Hdt, J2+Hp.3, BIGE, (H), J=8. 4
Hz, 2H), 8768 (@d) =338 1H)1%:52 GHJH).8. 37 (d, J=8.4 Hz, 2H), 8.49 (d, J=8.4

Hz, 1H), 1Anglysiser SeHsNDS, £rlqdd) CI46713 Hith, 163N) 17.93SQHOM3. Fouhtth: CLH) ~ 8. 06
(d. J=8.44ﬁ349?;g’6‘1%5;@i, BTHP, 2869.7 and 8.24 (ABq, J=8.7Hz, 4H), 8.39 (d,
J=8. 420y Sty 58 48 (d, J=7.8 Hz, 1H),12.70-12.30 (br s, 2H) 22 Table 10

To a suspension of compound (10) (9.80 g, 31.1 mmol) in diglyme (100 mL)
were added oxalyl chloride (3.30 mL, 98.6 mmol) and N,N-dimethylformamide (1.0 mL)
at room temperature, and then the reaction mixture was stirred 2 h. To a solution of a
compound (14) (4.85 g, 31.1 mmol) and pyridine (7.50 mL, 92.7 mmol) and diglyme (50
25  mL) was added a solution of acyl chloride prepared above under ice-cooling, and then
the reaction mixture was stirred at room temperature for 2 h and at 110°C for 4 h. The
reaction mixture was standed at room temperature overnight. The supernatant was
poured into ice-water (400 mL) and the resulting crystal was filtered and dissolved in
ethyl acetate. The mixture was washed with 2 mol/L hydrochloric acid, saturated
30  aqueous sodium hydrogen carbonate solution, and brine, successively, dried over
anhydrous sodium sulfate, and concentrated under reduced pressure. Crystallization
of the residue from ethyl acetate/hexane (1/3) gave compound (15) (9.07 g, 67.0%).
m.p. : 155-157 °C.
IR (KBr, v max cm'!) 3459, 3280, 1737, 1511, 1365, 1346, 1205, 1170, 1139, 1120, 755
35 'H NMR (CDCls, 8 ppm): 0.88 (d, J = 7.2 Hz, 3H), 0.98 (d, J = 6.6 Hz, 3H), 2.08 (m, 1H),
2.568 (d, J = 0.9 Hz, 3H), 3.48 (s, 3H), 3.83 (dd, J = 4.8, 9.9 Hz, 1H), 5.22 (d, J = 9.9 Hz,
1H), 6.85 (dd, J = 0.9, 3.6 Hz, 1H), 7.69 d, J = 3.6 Hz, 1H), 8.01 (d, J = 8.7 Hz, 2H),
8.32 (d, J = 8.7 Hz, 2H).
lalp + 2.8 £ 0.9 (c = 0.506, DMSO, 20 °C).
40 Analysis for C19H21N305S. Caled. : C, 52.40; H, 4.86; N, 9.65; S, 14.73. Found : C,
52.33; H, 4.73; N, 9.62; S, 14.90.
(Step 6)
A solution of compound (15) (9.0 g, 20.7 mmol) in dimethylsulfoxide (186 mL)
was added 1 mol/LL aqueous sodium hydroxide solution (62.0 mL) at room temperature,
45 and then the reaction mixture was stirred at 50 °C for 24 h. The reaction mixture was
poured into ice-2 mol/L hydrocholic acid was extracted with ethyl acetate. The organic
layer was washed with brine, dried over anhydrous sodium sulfate, and concentrated
under reduced pressure. Crystallization of the residue from acetone/water gave
compound (A-93) (8.4 g, 96.3 %).
50 m.p. : 208-210 °C.
IR(KBr, v max cm'!) 3284, 2971, 1712, 1556, 1508, 1403, 1365, 1349, 1253, 1180, 1164,
1145, 1093, 755.
'H NMR (DMSO-ds, 5 ppm): 0.82 (d, J = 6.9 Hz, 3H), 0.85 (d, J = 6.6 Hz, 3H), 1.98 (m,
1H), 2.56 (s, 3H), 3.61 (dd, J = 6.6, 7.8 Hz, 1H), 7.02 (m, 1H), 7.72 (dd, J = 1.5, 3.6 Hz,

12



21 OCT 200 Exam Conppl e NoundRZR5* 1H- NVR (DVBO-ds)o. No. 1.69-1.96 (m 2H),
1.95 (s, 3H), 2.26-2.50 (m 2H), 3.95 -CHaC / ~(m 1H), 7.70(d, J=9.0 Hz, 2
H 8 062A-62 HaSMeCIR, . 4 (d, J=9.0 Hz) 2H),8.13 (d, J= 8’5”@) Ugg«)

8.37(d, J=8.7 Hz, 2H), 8.50 (d, J=7.2 Hz, 1H), 12.78 (br o 1. 97
(m 2H), 1.95 (s, 3H), 63 A-63 -CH2C / ~2.26-2.51 (m 2H), 2.41 (s, 3H),
3.94 HaS F3.89-8:08)(m, 2ZHA.B.2 Qj&f&i@ AHNB,372H) J =8.0H6L 1H) 1966 41J) 8. 36 (d,
J=8.4 Hz) —BB‘SGI(MC%MOW 98, $1C0)s, 1H)2.42 (s, 3H), 4.84 (m 1H),
6.60 (d, @vna}ysivforCiHERoN:0:§28CHlcdz C, BHR9; H, 054N, 9.9, 1582, Fathd 7c43 (d
J64~MeR, 51,05:H, 4.4REN, 20§:S,71598. (d, J=8.7 Hz, 2H), 8.01 (d, J=8.1 Hz, 2H),
8.26 (8, J=8.7 Hz, 2H), 8.86 (m1H), 9.41 (s) 1H) 12.88 (br s, 1H1.24 (t,
J=7.2 Hz, 3H), @omoequ aﬂtozmﬁzmAwasA(ms dbs@iladHn, Tab ,1 6. il wede P(d,
J=8. 4 Hz, sonhesizedyp g mangesgsivhilap tEBAL B&nEbed abdR@H) , 7.46 (d, J=8.1 Hz, 2H),
7.96 (d, J=8.4 Hz, 2H), 8.03 (d) J=8.4 Hz, 2H), 8.26 (d, J=8.1 Hz, 2H), 8.86
(d,J=9.0 Hz, 1H), 9.41 (s, 1H), 12.84 (m 1H)2.41 (s, 3H), 3.69 (s 2H)

7.43 (d, 66A-66HVe / ~~ O ~2H), 8 05 (dHJ 8. 7 Hz, 2H), 8 37 (dJ=8.7 Hz, 2H)
12.78 (br s, 3H)1.24 (t, J=7.5 Hz, 3H), 2.72 (q, J=7.5 67 A-67 H Et | ~Hz,
2H), 3.62-3.72 (m 2H), 7.46 (d,J=8.7 Hz, 2H), 8.03 (d, J=8.4 Hz 2, H),
8.06 (d, J=8.4 Hz, 2H), 8.35 (m1H), 8.37 (d, J=8.7 Hz, 2H)3.77 (d, J=4.2
Hz, 2H), 7.70 (d, J=8.468A-68HCI / ~Hz, 2H), 8.06 (d, J=8.4 Hz, 2H),
8.13(d, J=8.4 Hz, 2H), 8.38 (d, J=8.4 Hz,2H), 12.63 (br s, 1H)3.70 (d
J=5.4 Hz, 2H), 7.58-7.64 (m)69A-69H ~3H), 8.06 (d, J=9.0 Hz, 2

8.10-8.15(m 4H), 8.38 (d, J=9.0 Hz, 2H), 8.38(d, J=5.4 Hz) 1H), 12.74 (br
s, 1H) 23 Table 11 21 OCT 200 Exam Conppl e NoundR2R6* 1H NVR
(DVBO-ds)o. No. ~1.26 (d, J=6.9 Hz, 6H), 3.00 (m 1H), 70A-70Hi -Pr. ~ ~3.70
(d, J=5.1 Hz, 2H),7.46-7.51 (m 2H), 8.01-8.09 (m 4H), 8.33-8.41 (m 3H),
12.72 (br s, 1H0.92 (t, J=7.0 Hz, 3H), 1.50-1.75 (m 2H), 2.66 (t, J=7.5
Hz, 2H), 3.60-3.7571A-71Hn-Pr ~ ~(m 2H), 7.44 (d, J=8.2 Hz, 2H), 8.03(d,
J=8.0 Hz, 2H), 8.06 (d, J=8.2 Hz,
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2H), '8.37 (d, J=8.8 Hz, 2H), 8.40 (m1H), 12.70(m 1H 72 A-72 Ht-B ~
~1.34 (s, 9H), 3.70 (d, J=5.4 Hz, 2H),u7.61-7.67 (m 2H), 8.02-8.09 (m
4H),8.34-8.41 (m 3H), 12.73 (br s, 1H) 73 A-73 HMO ~ ~3.70 (d J=5. 1 Hz,
2H), 3.86 (s, 3H),e7.13-7.19 (m 2H), 8.02-8.08 (m 4H), 8. 32 gﬂ

12.70 (br s, 1H)1.38 (t, J=7.2 Hz, 3H), 3.71 (d, J=5.774A 74HELO = ~H1 2H1
~md( ~1 8 2H), 8 O 8Z10Hm 4H)8.33-8.41 (m 3H), 12.72 (br s, 1H) 3.69 (s,
2H), 7.47 (t,Teb® 1 H7 ~ ~z, 2H), 8.06 (d, J=8.7 Hz, 2 85A-75HF~ ? a O 2g
| g (dJ 9.3 H , 2H), 8.37(d, J=8.7 Hz, 2H), 12.75 (brs, 1H)2.42 (s, 3H),
2.86 (dd, J=9.3, 14.4 Hz, 1H), 3.08 (dd, J=4.8, 14.4 Hz, 1H),Indol-3-3.95
(m 1H), 6.82-6.92 (m 2H), 76A—’>Gly-l-P(2b ~ ~R7d)3 “13 (m 2H). 7.31 (m 1H)

7.45methyl (d, J=8.1 Hz, 2H), R%-L .97 (d, J=8.7 Hz, 2H),

8.03 (d, .J=8.1 Hz, 2H), 8.53 (d, : -r 10245 (s, 1H), 12.79 (br s,

1H) 2. 42 (s, .86 (dd, J=9.3, .14.4 1H) 3.08 (dd, J=4.8, 14.4 H,
4“) FHAT P Me——S7.03-7.13 (m

Hz,
1H), | ndol - 3- E}&n@‘Cszp 1H), 6.82- 5902 m
2H), 7.31 (m He) | o¥nd3neRhyl{(d, JmB.1 Hr
(d, J=8.7 Hz| M¢d) | Bo03 (d, JF¥8.1 Hz, 2H)
1H), 12.79 (pr s, |{1H) 24 Table IZ 21
NoundR2R5* 1H NVR ( DMSO{ds) o. INo. 2. 86 (dd
J=4.5, 14.7 Hz, 1H), 3|97 (mIndol-3 -,

(m 78A-78yI H / \ReH) .. 7.30 (M 1 44}
Hz, 2H), 7.97 Cd SR:Q )Hﬁ?’,HZ le-g 53
10.72 (s, 1H),' 1p.75(br, 1H 2. 86

3

/

1 6 STl Ik
14.1 Hz, IH[, 3.95 (m{ndol ~B-. 1H), 6.8
(m 79A-79yl @/ \[RoH), | 7. 30 m 11 7,61
J=8.4 Hz, 2H),

7.97 (df J=8 4 Hz, z2HA, 8
2.80(br|s, 1

10.73 (s, 1K) 1 1,25 (t, J
2.86 (dd, J:.9.§, 14._% Hz | nd \ 0
1H) , 80A- 80 y| I A%, psMem TEhIﬁFO%H)i 13 (m
2H), 7.30 (m 1H), 7.48y(d, LA, 2H), (T ﬁﬁ Bz, 12H).218.377.(99 (d,
J=8.4 Hz, 2H), 8.[05 (d,J=8.4 Hz, 2H), 8./51 gp g% 2y 2H), 481 %2 1(s,
1H), 12.75 (br, I L 25 (T =75 Hr—SH—eer320l) e 785, 2.86 (dd,
J=9,3, 14.1|Hz Indol -3~ 1H), 3.09 (dd, J=<p_§2 dy s!ﬁﬁ }lilrl) 3§1A(3&5y|
(d,” J=6.9 "Hg, 1.98 (m,
I I;II){) 3.60 (did J—66 7.5 Hz,
. 7.32 (dd, J=36, 5.1 Hg,
5 | A5 | iPr U— R| 1H), 792 (dd, J=12, 3.6 H

S z, 1H), 7.95 (dd, J=1.2, 5.1

Hz, 1H), 8.018.06 (m, 2H), 8.
30-8.38 (m, 3H), 12.63 (br s,
1H)

(121 (}% J=7.5 Hz, 3H), 3.88
_ m, 1 781787 (m, 2 .
6 A6 Me F—< >— R [02-8.08 (m, 4H), 834843{)(m8
2H), 847 (d, J=8.4 Hz, 1H),
12.67 (br s, 1H)
1.24 (¢, J=7.5 Hg, 3H), 2.72
(g, J=75 Hg, 2H) 2.74 (dd,
J=9.3, 135 Hz, 1H), 299 (dd,
J=5.1, 135 Hz, 1H), 3.98
. A7 | Bn | &t < > R |m, 1H), 7.08-7.22 ‘(m, 5H), 7.
46 (d, J=8.1 Hz, 2H), 7.79
(d, J=8.4 Hg, 2H) 8.04 (d, J
=8.4 Hz, 2H) 820 (d, J=8.1

Hz, 2H), 860 (d, J=7.8 Hz 1
H), 1281 (br s, 1H)
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Et /'\3.94 (m 1H), 6.82-6.92 (m 2H), neth L?'g‘iﬁ?'%?’g(?”}ﬂ]’-s?fhz(m
48y d, J:8.1 Hz, 2H), 7.62 (d, J=8.4 Hz, 7. . J=8. ,
%L)D nggygd J=8.1 Hz, 2H), S.53 (m 1H), 10.73 (s, 1H), %2886 (br s, 286
S B s 5 s A o il A
14: , 3.09 , J=5.1, -
(1(:;' Jsggg (mTﬁbH)ig 6. 83 7.02 m2H) 7 047 13 (yn-PrS, , . . m 2H, 7. 3| (m

methyl1l, H), 7.46 (d, J=7.8 Hz, 2H), 7.62 (d_’ n8.f.l HEU\ZHZIn 379{7q(d‘I J1:8.4
Hz 2, H), 8. EXE(Id', C&E}_?p Hz, ZH) , BTK TIFT T2

20(,.11 am e No. ound
12.77(br s, 1Hple2] ounfiabl 213 2 1 @CT ; )
No. R (R6*1H- NIVRNG DYS&rds)) 0. 92 |(t, J=6.9 Hg, 3 gﬁ%PMW dgH)

1.57-1.67 (m 2H),[ 2.89 (T, J=7-51z, 3‘“7’20Z( aH),on'z 1(A1H2|n0|_
2 1), 3.09](dd, |3=5. 1, 14.7 Hz, }H),83A-8§ bﬁqi %51@9 A ggﬁn 1H,
6.86-6.89 (m 2H), 7.08nethyl|(d, 2_2214sz’2'§1‘? SogHy d LH)=63.97 Hm,2H) , | 8. 04
7.45 (d, J=8/4 Hz| 2H),| 7.64(d, J=8. e (987751?(c|(m3:561),3 T3 GH),
(d, J=8.1 Hz| 2H)| 8540 (B&s, u% ;ﬂ A_%m,_gﬂﬂb(d ~RBH) |
0.84 (d) J=6| 9Hz) |3H), |1.35-1. /2 3. 65 Orel Hy,
8 355 3b ?'7) (H)m R L , ZiZO( 5‘1 SI=Bit Bz.7 2Hd)
4H)) 8. 33- 8. m : = 0 1Hy 2.9\ 85
J|;|)6?6 Hz, 3H), 0.B4 (d ngé gHz 1. #1??%2% 8.01
i-B M~ ~ 1H, 2[4z 1 t g 3 g1 1H)45(m
(d, J=8.4 Hz, 2H) ;’_-83 HZHZ 3ﬁ|)H g ﬁ%@i 13%2, 1M5- 1. 52
1H), 12.60(br) 1 _6'~R1’ 3 ; m, 71H1)2 §.888.91m (m,
(m 2H), 1.60 (m |~ H)’ij ah )8’2131(&;1 1=8.4
2H), 8.01-8.d7 6m| 24y, 3. 2@_6 L 076 S I_&esmmz 7.88)))
Hz, 1H), 12.43 (br 1 2L (d == 8ua L J=B4g ,m2H)|,—|);31(J86]Z}7.73
1.35-1.52 (m 2H)| 1.6 e ), 2 2HY, AP nfd, 285538 H7 (),
(m 2H),8.01-8. 08 ( 10-8 d(mJ_ &, 8aH],d 12896 (6iiz
J=7.8 Hz, 1H), 12./63 (br s, 1H0.75 ( " flh(m 2H) . 1.60 (m |1H),
3H), 0.92 (Y, J=g-9 Hzj 3t 86—A8 "121 d, J=7.2 Hz, 3H), 3.88
1.65 J=7 5 I 2H) §i -Bun-PrS. @, z, (m, 1H), 7.587.70 (m, SH), 8.

05 (d, J=8.7 Hz, 2H), 8.10-8.1

101 A10 | Me Q_ Ble (m, 2m), 838 @ J=87 Hz,
2H), 848 (m, 1H), 12.73 (br
s, 1H)

124 (t, J=7.8 Hz, 3H), 2.66-2
80(m, 3H), 2.99 (dd J=5.1, 1
3.5 Hz, 1H), 3.97 (m, lH) 7.
08-7.23 (m, 5H), 7.46 (d, J=8.
S |1 Hz, 2H), 7.79 d, J=8.4 Hz,
2H), 8.04 (d, J=8.1 Hy, 2H),
820 (d, J=8.4 Hz, 2H), 8.58
@, J=8.4 Hz, 1H), 12.82 (br
s, 1H)

0.82 (d, J=6.9 Hz, 3H) 0.85
(d, J=6.6 Hz, 3H), 1.98 (m, 1

()
H), 3.61 (m, 1H), 7.40-7.50
12 | A-12 | iPr F—@— R (m, 2H), 804 (4, J=8.7 Hz, 2
F :

11 | A-11 Bn

H), 8.108.25 (m, 2H), 8.36 @,
J=9.0 Hz, 2H), 833 (m, 1

H), 12.65 (br s, 1H)

0.82(d, J=6.6 Hz, 3H), 0.85(d,

J=6.6 Hz, 3H), 1.99(m, 1H), 3.
61(m, 1H), 7.47(t, J=9.0 Hz, 2
S |H), 8.04(d, J=8.4 Hg, 2H), 8.1
8(dd, J=54, 9.0 Hgz, 2H), 8.36

d, J=8.4 Hz 2mH), 12.65(br s,
1H)

13 | A-13 | iPr
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= 2H), 8.03 (d)

TN ST 2 0, 20 (0. 74 (4 90,1 2, 0.0 (
J=8.1 Hz, 2H), 8.36 (d,J=8.1 Hz, 2H), SaR2R~*1Hvai? (DVBO ds) 0. No. 2. 62 (dd,
Table 14 2 1 OCT 200 Exam Conppl e Noun8 e 1H. 3.88 (m WA-89 4 0
J=9.3, 13.8 Hz, 1H), 2.87 (d,J=5.1) 15- Jo8. 1Ry 3?%@8@8 7 H,
BF/ \6.52 (tho1d=. 1 Hz, 2H), 2825 (m 4k 8 54 (d) Io8.7 1o, 1R 9 12
2H), 7.77(d, J=8.4 Hz, 2H), 8.14 gd J(9 6) 13.5 Hz, 1H), 2. 87(dd J =5. 4,
(br s, M’lH)l'Z'E;flgébE,gf 1) 2. 82,90 D=2 tH— 652 (d L 4 b 2H)
13.5 He C 1 - Bt , 8.1]1-8.1
6.91 (d. RI=8]4pkdz)| Rk, | 7554-[7. 71 4 32’3558)(3’1@ g«gR(DMOd@z 28 (br s)
VRSN o ot X AR NPT G 19 o Y TSl A AN NN
1H) ~0. 75-0. m ] L 2 AT 755095 , 199) 0n82 1( ¢
(rknl) g, 8 3p-8.54(m 3IH 882 (g J=0.2 M 52%9 %,gi }?ddﬁ%)gZ(dA- %
J=6.9 Hz, 3H], 0:85 (d,| J=6.€qHz xi Hf}ﬂ rﬁH 78@g (A 755 0] 5.1
i-PJ=6.0, 9.0 iz, 141'14,?-1%( g @ LH 8 %3 (-1 J28.83 Hy, He
Hz, 1H), 8.0118.07|(m 2H), 8.3 89 HZ(mBH) ), 8§3 d d,) Fr82 iz, 31, 1. b8 (m
1H),12.63 (bf s, 1HO. §2 (d’ 50 ~3.61 (dd, [53%. @ AH. H266Hbr 2 02 [mrMe
ll-l)i_D)Z-?G?(zs dgH)J 335’ 236"'3 TP Py i) (. 20 8 29-8 35 (m s (g
SR1 - B S DI 3 (br s) 1H B-B10-0% (a-eHI®, (2,983 Q. ,
2H), 8.37 (d,| J=7.8 Hz, [1H), :&2 65 (br S) LH)9 g? f]greﬁuﬂyw 7(% JES. 3,
J=6.6+z, 3 1 of (m |1H) %56 2 . Jasgma (B, 349885, @2 (d,
8.1 Hz, 1H),| 701 fdlave 8B3=3. gy (m2. B8y bB,371H12. 24| (dd,
J=8.7 Hz, 2H), 8.B2 (d|J=8.7 Hz 13 7/ @97866“ (AF51H), 20 Hz.
h 13-? AIBE LF QELZ 29(dd n‘] - i’o 2 17 98-1H)21 (m_5H),
1H), 6. 8l d, JEL78, 9pA—9Il R3S, ( z,J=XH)6, 0858 [Hz,
7%80(“) I Cmlon o 6r 7'7%7685& THd ﬂzggﬁ%?%“]mfzﬁn flabl e
18 5% Ot 200 Bl Chrpsl ebund2 S " 1H NNE)( BV ths) NGDNo7 88369 d, J=6. 6
15 2 1 OCT zongxam_lgCOer%lzef)g@ES (P [e) 31D, 66.08t (4, TB=7G06H,, 961 |- Pr C~
gZ’RﬁzFD11|O—|jES7(gL ?5 .?_5 AN 7_80(631)3:830998&& (rihl(-l)ZHB %ﬁg@?d(m

~ , y ’ - ) ’ 3 d3 7 !
2),8.29-8. 39 (m| 3K | 12,63 (br s 1190 83 (8 NS00, 836t (d33-750 B4 (e,
J=6. 9Hz, S NI R A i AP et F780.96d,(m)=6H? Hz9d Hjm, B 1
=6. 8.4 Hz, 1H), 7.137(d, gJ=4.2 Hz, 1H), 1 M,
‘J]:g_g’Hz, 2H) , 8_%2 (d,9=8.4 Hz. 2H), 8.[35 [l 389 Ani4 166d, 7.959(B, JL4 A

y
i X 97 |(di8-4=2z8, 2H),0 s, (4H) J=g/40947. 2
1H), 2-99(dié~é-~>-ﬁ 1452, gl @ _E(R-|;Hz1|-2)5) 7806 (&), 988 1HERZ 2|2H), z
(m SH), 98A; 98Bn; H), 8.36 (d, J=8.8 Hz 2H),
~ 1H), 7.95|(d, - 8.36 (m, 1H), 1266 (br s 1
H)

0.75-0.95 (m, 6H), 1.99 (m, 1
R H), 3.63(m, 1H), 7.95-8.10 (m,
4H), 8.308.50 (m, 5H), 8.40
(m, 1H), 12.66 (br s, 1H)
0-82 (d, J=6.6 Hz 3H), 0.85
d, J=6.6 Hz, 3H), 1.34 (s, 9

_ ) H), 198 (m, 1H), 3.61 ( J=
19 1 A19 [ iPr |tBu <> R\72 Ha 1), 7.61-707 (m, 2

- 18 | A-18 | i'Pr |FsC

H), 8.01-8.08 (m, 4H), 8.30-8.3
9 (m, 3H), 1261 (br s 1H)

0.75-0.95 (m, 6H), 1.98 (m, 1
H), 3.56 (m, 1H), 3.86 (s, 3

H), 716 (d, J=8.8 Hz, 2H),

R (8.03 (4, J=8.4 Hgz, 2H) 8.06

d, J=8.8 Hz, 2H), 8.35(d, J=

84 Hz, 2H), 8.35(m, 1H), 124
5 (br s, 1H)

20 | A-20 | i'Pr |MeO




= 12.84 (br s,
8~19 (d)J=8.1 Hz, 2H), 8.62 (d, J=9.0 Hz, 1H),
lllH?Zﬁ?Zl (15?{ J=0. 2,( )13.6 He, 1;)0, ;.38(?3, gfg.g, H§3BEN$H)1H)E3 géo?d(mJ:5.8
1H), 99 A-99 ~ ~7.107.30 (m 5H), 7. . J=8. , 805 (d, )=
= J=9.2 Hz, 1H), 8.87 (d, . ,
Hz, 2H), 8.23 (d,J=8.4 Hz, 2H), 8.62 (d, J= (d 3=8.2
) J=9.6, 13.5 Hz, 1H)2 120639 2008 d)
oH), 12.80 (m 1H)2.56 (s, 3H), 2.74 (dd. 13,5 b 1121 0 A
=4.8, 13.5 , 100 A-100 B ~ ~3.97 (dt, J=4.8, 9.0 Hz, 7.
fdﬁ, ﬁi\/e SRJ:T.ag%éL?G Hz, 1H), 7.o§7.glpgmM5H)1,_3.r7]a7(d,1H§1_3ig gze,’(%rH)’s
7.75-7.81 (MERm- [Bohdy: 20 (mr—2H)-—8-6% te—=9 . ) oL ,
Q. 3 1 99(dd,, J=4.8, 13.5 Hz. 1H), 3. i
13) Z'ng (1ddé 8??&"%3;57?%’7- 7H)2)1 m 5I(—|) 701 A 101HBWMR (OMSO-3937 (d, | J=3. 9
|(42t’1;|)'7’72 (o I3 6egR—1—He—3H)y 17 ¥5. 7 R?((mwcz)m. 7.7(%4;&)%;3.(3
’ 8. 14- '8.161 (d. J=9. 0 HL.751HI0 (a9E01.eh1L. 45, (AIpED. ,
it %H)H’z 8314 832g8((m2H)’ a5 1.50-B754m, 2F0) 1.98 68, ()] 102 A- 102
e o RJ, | 21 2A31¢ 2=60-27% (8, 74D, 3.6 Hm, H{ps.ma,
\'}"38} Hz, 2H),8.35 (d %ﬁﬁu"eﬂa?ﬂ),w(@l}ﬁl@s@a& ros,
H ’ e 16/2.1  J+8.MHR, 2H), 8.35 (d,
" (Zfd Ilglbwg %6‘% 'lu'( JEfd HafpHY, 31 GhdtD) J=3.6, 5.1
I(—|zDN51I—|) )s )7 o (dd| 103 / . 2{0-82.(8, J+6,6 H¥)3H)70.95 ({ d&6.6
J=1.2,95.1 Hz, 1H}, 8.01-8.07 (m , 8. B2- QI.ZBBHLrh242(t-,l)J,=7$.E283(—](),)1_98:5.2
Hz, 1H), 12.70 %%r| &2 1) £p21 (m,-@.ﬁ_H R (o) TH3 288 (¢,ri=75H)z, 2EB 73 61,
J=1.2, 4.8 Hz, 1H, 7.83 (dd|104 4 M ~|(dd, B=5.2-84 Bz, 1H)B THE)d 1H98.4

8.02-8.08 (m,2H) g8.32-8.38/(m 2H), 8. 10 d2HY 8D1R.B7 (o, M), 4.50-8.98.(46 (d,

=7: Hy—42—67—f(bt—s—2H) 1. 21 (d__JE7 [SmppH), 3863 (1.56H s, 3H), ~3.88
J_7'?H)HZ’ 710)2’ (m| 1K), |7.72 [m 105A 105Mo~ |VBRI&)I=6% 13, 38D 0084 @ J25,
z(3m30-8 37 (m N Hz, 3H), 1.24 (t, J=7.5 Hz, 35, 1.78

(m, 1H), 2.72 (q, J=7.5 Hz, 2H), 3.61
23 | A-23 | iPr Et—@—- S |(m, 1H), 7.46 (d, J=8.1 Hz, 2H), 8.04
|, J=8.7 Hz, 4H), 8.33 (br s, 1H),
8.35 (d, J=8.1 Hz, 2H), 12.65 (br s,
1H)
0.83 (d, J=6.9 Hz, 3H), 0.86 (d, J=7.2
Hz, 3H), 1.26 (d, J=6.9 Hz, 6H), 1.98
R (m, 1H), 3.01 (m, 1H), 3.61 (dd, -
J=6.6, 8.1 Hz, 1H), 7.50 (d, J=7.8 Hz,
2H), 8.05 (d, J=8.1 Hz, 4H), 8.30-8.39
(m, 3H), 12.63 (br s, 1H)
0.82 (d, J=6.9 Hz, 3H), 0.85 (d, J=6.9
Hz, 3H), 1.99 (m, 1H), 2.56 (s, 3H),
R [3-61 (dd, J=6.0, 8.1 Hz, 1H), 7.47 ,
J=8.7 Hz, 2H), 8.03 (d, J=8.7 Hz,

24 | A24 | iPr

25 A-25 i-Pr

2H), 8.04 (d, J=8.4 Hz, 2H), 8.29-8.38
(m, 3H), 12.62 (br s, 1H)

0.82 (d, J=6.6 Hz, 3H), 0.85 (d, J=6.6
Hz, 3H), 1.37 (t, J=7.2 Hz, 3H), 1.98 -

i-Pr—@—
MeS—@—

26 | A26 | iPs Eto—©_ R |(m, 1ED, 3.61 (dd, J=5.7, 8.4 Hz, 15D,
n-Pr—@—

4.14 (q, J=7.2 Hz, 2H), 7.10-7.17 (m,
2H), 8.00-8.06 (m, 4H), 8.28-8.37 (m,
3H), 12.62 (br s, 1H) .

0.82 (d, J=6.6 Hz, 3H), 0.85 (d, J=6.8
Hz, 3H), 0.92 (t, J=7.0 Hz, 3H),
1.50-1.80 (m, 2H), 1.98 (m, 1H), 2.66
R (&, J=7.0 Hz, 2H), 3.61 (m, 1H), 7.44
(d, J=8.2 Hz, 2H), 8.03 (d, J=8.4 Hz,
2H), 8.04 (d, J=8.8, 2H), 8.36 (d,
J=8.8 Hz, 2H), 12.70 (br s, 1H)

27 | A-27 | iPr




N

1 Hz, 1H), 12.71 (brs, 1H1.20 (d, J
, J=1.5, 3.3 Hz, 1H), 7.37 (dd, 106A-10
m 3H),8.31-8.38 (m 2H), 8.48 (d, J=7:
J
3

. I3Z
H
;OO

NNO™

7.5 Hz, 3H), 3.87 (m 1H), ~7.36 (d, J=
A-107Me~~ ~RHz, 1H), 8.01-8.07 (m 2H), 8. 30
4 Hz,Talde 512.67(br s, 1H)2.86 (dd, J=9.6, 14.4 Hz, 1
, 14.4 Hz, 1H), 3.95 (dt, Indol-3-J=4.2, 9.0 Hz, 1
H, 108 A 10BxathCOm-g, =2 T Fz, —tH 7 40—(m—tH)—rethyl S7.28.7 36 (m
2H), 7.62 (d, .92-7598 (m| 4tl), 8. =0. OHz, 1H), |10.72
(s, 1H)) 12.] Z 1 &1 200 Tast exgﬁb S([Rldj.Mﬁ@&thi on and
purification S purthasedf+om-Cal-hi-ochem Novabi achem
| nt er nati ona s purchased [fr  BF@ oo Vet G cfresion
)n492 §, di5 ElzCRiDal vt i

| nt er nati ona - fragment corjrespon %
domai n (99Phe~2g2Glaks 3 uas, arll;g;ri_f.m r;%g J6- 174 ge%H},ilwggzﬂer.@m
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&
-_
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1
fal
U

L 1)

Human Bone Marrow|cDNA [whi ch [was oN—the 1 =Pz 5, 3-6QbmerD), Wdd £l oned
into an E, cpli expression vector, pTrc99A ¢ =§i-hHﬁ?H)h&OBii &-J=8d B=mqlence
and Enteroki hase ¢i gest/i on sifte. The MWP{8 (A aﬁgi‘ G JF8dein 28073861 op was
i nduced by the ad@itionm of +FT&{t+sopropy ﬁl..ﬁﬁ)nm-%ﬂbranﬂﬂ de).| and

the cell pel|et cpntaining -8 Catal ytic cﬁfg% I8 Heo3Bh 0 Bi5riédl=6(6/N¢ used

—

a slightly npdified nethod deseribed/ T Thapia3Hhd -9 (w4 d3.6b fronfH)eh
Robert C. v&mzﬁ T A2 A i-Pul ?ﬁﬁ?@m £ &, 2o 8 46 A I Yo, M
Banks, Patrilcia G Brake and|Richard B. ¢ cPardiis 2H) Gore(dedp8.8 454, on,
purification and tharatterization of recpnbjeiartOh(drs.Adls REYIS.31-8.42
col | agenase. [ Gane 46 (1994297364 o3 3. d2.680- € 1) om t he cel |
pel l et was ysed by general techniques. Aft el 785dd.nke9ckellB.50&, I1ED, 286
di ssolved i 6M urea, [he soluti iwas | badéHl drb¢, B3.5rblzal H); Bedsa(in, ng

matri x. Subgedi@ent A0 di Bnys| s d | p AENOVRS-T28 dmai), 0ot 68 Gf, MVP=8.
And then act/ive NMP-8 Was ob} ai nes? Test| ex@HpI7e80(d; JABE By, LK), 8i108. D6t or y

activities gn MWAs 20 [The engzymatic actii t{imodDviRE (hak-8amiL, 2iBds by [t he

met hod desciibedfim6: Kri-ght-—Fra = H,0818 1hes,GH)I i dn
Murphy : A movel |coundrin-1apelled peptilde B3P (dbdsP®Hi Va5 Eanii)Qmes dssays
of the matrix netlal | oprot ei nases—~ FEBS [LET{Hd, 586, 135 H820H), 208<(R66".| The
substrate (MO8Ac{Rk81ljeuBd y|-L ( DNRy ALY A0 N2 §m,viet®), p.oo chesstag |f r om

Peptide Insf{itute, Ind., Osdka, an. 25 TH&), msRdds ErehHz o H), Baoignig|bi t ory
activities (ICso) was [carridd out by thd foim@Rng2l &lW=ABtHnds) A edReact i on
Wi th subst r fte—enzyre—MvPs)—and—inhibilt 0d([dRI=T6Hzt 1H) 12iseHbssls)r atle and
inhibitor, W tholit engyme C)| Reaction wi|t h|$Ub6ld; 42321818 B2z VHE 2(0yVPs) ,
wi t hout inh|bitor 30 [)) Readtion ﬁ h st bsgd;«kmhu)z.amamaags@nmer@

cal cul at ed py3usi #g32 he B®! ||ogi ||y aHY, 8861Y.22 gredCcrNC ¢l vakyes of

above four pretho@ls (, |Ato ). i i tion % 2IDAZ.BY (d, S=B)7}I4, Q8D 6750 | neans
the concentfatioh required to inhibit 50% ¢fl, 4487 Hiazgie 82at(d viay7 H35 | The
results ar e~§¢‘rﬂv\+~i a—Fable17 Table 17|CoRibudds Ko, MIP-12.76r(b) NP 8

(nM MVP- 9 2.76 (dd, J=9.6, 13.5 Hz, 1H), 2.99

(nM A- 130>100047pA- 253>100031000A- 31577538/Ad 42611 00614 ALD 3061 6z 1000A- 650>
1000>1000A- 78%100%5%2- 8 1>10@@24\J:Loo I5D6R86 (6 F=$ 082 DB AT 7268847
Test exanplle ; pd for [eval uakon ofR dmt BHYMOTS @f f+:8.2¢%, YE) MB1
artificial [lung 4O nefasasi$ of Lewi s npuspgd|ds8g HaraH)nems (4,€issy ppuse | ung

3

carcinona dells (4x105 cell$) were inocyl agﬁi, 8.58 Qi,Ul&e,5tm,I1I_ﬁplz.8@?or<I:T
: e

200g vei n gt—BBH—m--6b- conpounds wer®, ispended in the vehic (0.5%
met hyl cel | Yl ose [sol ut|on) ahd were oral |y pdisi(@dst-ar&d st0n; EDNs 65 ot al
five times (-4, ||, 24, 48 apd 72 h afte[ t U=bnRpeskaty om) -3 dhgdoses of

t he conmpoundsqwer g-320| amg 230F_u:@_o_r P Lal65.209 OWH X AH) Atodt 4,083y, &) e
tumor inocyl atidn, tupor noful eSfar ned| I'n|7id2er bG8, o), ?.h@-?t.éfﬁzﬁ éﬁ_{)rﬁ ce
were counted and the jantitupor efficacy

s. e\ 3i6h efy), 3188 (é,Qi-gq’jé\j{QQ
conpound (B-L)—vas usied as reference. The [nHjulzis @esergummuari zed i'n| Tabl e
17. HIN NN _ N N~ ~ ~ 02S5-N~-COCH H 00000 (B-1) 3T =] OCT 200y —Table 18
Exanpl e No. Conpound No. Anount (ng/ kg) Nunber of col onies (Mean t

SD) | nhi bi ti on3-1Control -42. 8t12. 70B- 12026. 5f 19. 538B- 120023. 0f 7. 6

*46A- 12020. 2A3. 3 *53A-120013, 3A1. 8 **69A-42019.2 9.4 **55A-420023. 3t 12. 8
*46A-72018.8 6.9 **56A-720021.7 9.6 **ﬁ' A-82018. 8f 11. 4 **56A-820015.7t 5.5
**63A-102024. 5 7.8 *43A-1020025. 2t 17. 04T3- 2Cont r ol - 55. 2f 13. 60B- 12034. 8t 14. 5
*37B- 120038. 3f 20. 731A- 22034. 8t 19. 537A- 220030. 2f 13. 9

*45A- 52041. 8f 22. 524A-520034. 8f 12. 1 *37A-62040. 8t 13. 526A- 620024. 0t 9. 7
**57A-92038. 7t 5. 8 *30A-920027. 0f9. 7

**513-3Control -61.87.90B- 1253. 5t 18. 514B- 12037. 5f 13. 0 **39A- 93236. 39. 2
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~ j OCT 2U0 Formnul ati on exanpl e Fornul ati on exanple 1 G anul es are prepared
using the follow ng ingredients. Ingredients The conpound represented by
the formula (1) 10 ng 5 Lactose 700 ng Corn starch 274 ng HPC-L 16 m 1000
ng The conpound represented by the formula (1) and | actose are nmade pass 10
through a 60 nesh sieve. Corn starch is nmade pass through f0C20200esh sieve.
They are mixedable & twin shell blender. An aqueous solution of HPC-L (low
mucosity hydroxypropyl cellulose) is added to the m xture and the resulting
mxture is knEegdedCo@FANUl atgd (by the—extrysten—w-thpore size 0.5 to 1 mMm
mesh), and drigld. |[Theqdried granul gs thus ,obtained_are sjieved by a sw ng
si eve (12/60 ngs,h) Na. Vi eiRd tihe grgnul es| 15 For miHAMEDM$deler s f of
|
)

filling capsul es are prlepareg using—the ow-Rg—hgredients. | ngred|ents
The conpound|repr¢sentdd by tlhe fornul a » {=6,d8& Ha 1ih, 209 Cof n
starch 10 ngy I\/S nési um|steardte 1, 100 ]|y Ghd=ESmpdddt: iHhBTemt,ed by t he
formula (1) ant?l actdse aBe nafe<lhash sullfiVa7-85 7d4m, BHBet7 (€ak9.05} ar ch
i s made pass|through a|120 ngsh sie¥e. ThesB% A P’e@l%@t@%Hanﬁlhagnesi um
stearate are| mixefl by a twin|shell blender. [ m{4H)H8 6101, JeBd Hz,
trituration [s TilredimoarNo—5—hard—te-atin2dbnsalHFor nul ati on 3
Granules for| fill|ng capsul es are prepared s"‘|5r{@d:t3ﬁ@-6‘,d8.l5(iw, nED, gy edi ent s.
30 I ngredi en‘ts The conpound fepresented py ‘;%JFérlnlﬂ:@H(zl JH)1 8.97grd, actjose 90
nmy Corn starjch3®2| Ag&HPCHR 3 rEri-E@—éS Ehid Ho I 188 (mepile §at(@di=sy1 |t he
formula (1) |and | gpct ose are pade s t hr oult® 2l (-84ddnI=8i€le. 2H0p806S!t ar ch
i s made pass through aj120 nesh sieve. Aftal: dr&ildlp. €HoM.20d, Fepie Blis
sol uti on of [APC LTS apded—tp—the—rixtur AR B0 G JED 1 1297p (e xt 1EDe i [s
kneaded, grdnul atled, aphd drikd. After the dP88& dFraddizsHAre25 LS (ated,
150 ng of tHat arje filled into a No. 4 hlar Q2BbIL40r h5Q tpsaH)e2.64 @, Beyml at i on
4 Tablets arfe prepared| using|the fgl|owilng |HAGHPdREAtm, 1Hhgroadient s .| The
conpound repreSenté&d7by Bhe [froBurs @é 10 |9ot-4.dSt6ode, 190, 895 &h, NG odr yst al
cel lul ose 30 ny QMC-Ng 15 ng| Magnes=(m gt eqf-28-&-25 (m; 5HRT.4(dTi8.4 ¢Rgound
represented|{by tHe forjmula (|l ), |actose,| m|#¥of79<dal=8celt, WMsen3and |50
CMC- Na (car boxyn®t hyl del | ul dse sodi um sgl t }J8CHred®, pAs<d,tIrBalgh a 60 mesh
si eve and t e Tmirxed—Fhe—tdstiti-ag—mrixtiur ¢2Hs8.60 Kok, WD h_nagnesi um
stearate to|obtailn the nixed powder for [t hel-2@bldet JEaBmMHAT 6E). 2ife M xed
powder is cpnpressed tjo yielld tablets of 188dng/=938 133 -HLCHHO002 99
| ndustrial Applic¢abililty Tha sul fonani d¢ derf{ddat Jv&%, hess Nzoxald), azol e
rings of the present ilnventifon haye an inh{Wdi tloxy 1801 i 298 y(@gai=rst, -
met al | opr ot pas®, | dsPpgi Bh Yy | MR ,@- all g (%@f He, abH), r gaRimIR ofmpreventing
agents of cancer| 34 | ~ ~ OCT 2(\&/CLA| VS|ER, cBApoddd Jef7.8 hizf cremul a|(1'):
R~ Ri 0--~N-Rs- SOR-N~CPRs (1) la R 5 wher e|7B0RLdi sI-HOHH=DY 2HRX8.05%4 | | ower
al kyl oxy~ R~ i's hydrogen, ngthyl, isopropy|,J3%®blizyl 2Hhes21l ,(@or J=s.
i ndol - 3-yl methyh/ Ra i $ hydrggen or opti pnal/l Vzsuldddi t &i62d(d,0Wen.cal ky! Rsis
phenyl ene or 2, Spthiophere—giyh—Ri—is optionHl, y 188Rsthit wg,edmhi enyl
optional ly |substjtuted furyl, or optionall 580 (subsH) t ir7ed (yr1yels- 8
prodrug, orf a pharmaceutically acceptable saldi Be, alBpl gaige Gherpsf | 2.
conpound off the following fornula: C_ H3 NIO 13BCHgz, | 1N); 3.98 S@2- NRCPOH H

N-O\ S02-N'GQH HNP 1 N = 2- N'COor, a96/ Hi, NMB)Fstod-721 M|~ ~
S02- N~COOH {a =. J ﬁ%o-ﬂf HR¥eS = i | R |~ 5802- NaCOQY H=N.4 Oger ~ S~
| N~ ~ ~ S02- N~QOOH H a progdrug, a phar|méczut {dc aliky.1ageepab) 68..§§ t, or

a sol vate ttheregf. 15/ 3. A pharmaceutic@al |cddpakigid oRz\WER) @3t agns| as an
active ingnedient a conpound as descri b{ed J¥8.t| &zn 2HYr 8260 4d, AJ=9.0
phar maceut ircat—gempesiti-onof claim 3 as dn FegenH)f or2 81 e@ki Ry 0y
preventing|cancgr. 5.| A pharnmaceutical |conpasidd, 0r9@iHs 18 M gy arg an_pgent
for preven{ing rmetastfasis. 20 6. Use of| a [Gompasmite] 1), giog\h, 9f)2 fpr the
prepar ati of regdi cilne_for| treagirg 35 |7.10-7.25 (m, 5H), 7.80 (4, J=8.7 I
b Teglg! el F3c—@— R |2H), 8.01 (d, J=8.1 Hz, 2H), 8.23%’
J=8.7 Hz, 2H), 8.34 (d, J=8.4 Hyz,
2H), 8.63 (d, J=9.3 Hz, 1H), 12.84
(br s, 1H)

19



21 Cct 2004 cancer.

36

JAY?.AYE, . Al T LA 9. Al L. AYL. AL AY, . AY. AY{. AF. AY, . A AY. A A . AAA AAAAAA

A Ay. A@ . A@. AYh. Ah&. Ah. Ah, . AFA. A. AF.

>K

$&( *, 0; =?NThi pz~} xsmhb] V

Ul c”a] caU] ca] caU] ca] ca] ca] c™a] ca] ca] ca] caU] ca] caU] ca] caU] ca] cal] ca] ca] ca] ca

]cal cRa] ca]c
U ] ca] ca] ca]

cid

Ul c”a] caU] ca] caU] ca]ca] cal] ca

] ca] ca] ca] ca] cRa af r $$$44#4DDDhDEf EnEEEEEFH]| geTiat Y
8]?:a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] calca

=FFF" G+d | ¥ f| Comp N\ \ N [T caraef o) xsntd—2dteateals | ca] ca
] ca] cal] ca] ca] pika]lcadhica] gaU|ca] cagkca] cd] £4] ca] cal.c al cal.ca] ca] ca] ca]
ca] ca!)j kkAl 8l Nbpll~Nol Il anI<popps§'£5 uuv9xzzEEszV\t$%\£§§/§€@%Wﬁhc’\ﬂ cp]calc
a] ca] ca] ca] ca] ca] ¢a] caJ|ca] cajfcaj cat cal caffcalsaleat-cal cal} calcalcalcalchlU cal
ca] ca] ca] ca] ¢a] caj]cal eghzkzzzzzzzzzzz{{, {{/ { 11; 5%%{ P %g[’%z%%f a) Wrhc”
Y]] ca] ca] ca] :a%ca] ca] cd] ca] cqU] caj cajjca] GalUl ’%OQJ}@% ; a(}lca] cfra] cauU
] ca] ca] ca] ca] ca} cadrth]|caBra]|dte R | 1:9077.30 (m, 7H), 7.79 (d, J=8.6
\ bnv#) 1>%' / | wr | gb\ W ] daU] ca]|ca] ca]’c™a] ca] ci %ﬁ@%ﬁ%ﬁggﬂ%ﬁﬁéﬁ]&%ﬂ ca] ca]
ca] ca] ca] ca] ca] ca] ca] ca] cg] c1a] cg] C:’;I] c?] ca]c 7&% < dedrf 8 HA k] cal ¢
a] ca] ca] ca] cp] caJ faJcajcajcajcajcajcaicajea € ‘(éu_ a] cal c
a] ca] ca] ca] c@] ca] ca! 6<ERwW} frn| {vql gb] X]]]ca al‘g _bgéﬁ] bBd-¢8Pdma] [ca] ca]
;g;%goa/g/cg] E:?] ca] cp] ca] ¢a] ca] ¢a] ca] ca] ca] ¢a] & %%IfB 6]HZ 1H%C§g§%é§¢fp! 8ls".
) 180T I o am A
((((?(zupje_zUgb 1 cal) ca] Falcal ¢ i3 eRX 3] @n]lER)] cna]lca] ca]
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s”. 1H)801807(m2H)830837(m
3H), 8.40 (dd, J=1.2, 3.0 Hz, 1H),
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mesh sieve. Corn starch is made pass through a 120 mesh sieve. These ingredients
25  and magnesium stearate are mixed by a twin shell blender. 100 mg of the 10-fold
trituration is filled into a No. 5 hard gelatin capsule.
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Formulation 3
Granules for filling capsules are prepared using the following ingredients.

30 Ingredients The compound represented by the formula (I) 15 mg
Lactose 90 mg

Corn starch 42 mg

HPC-L 3 mg

150 mg

35 The compound represented by the formula (I) and lactose are made pass

through a 60 mesh sieve. Corn starch is made pass through a 120 mesh sieve. After
mixing them, an aqueous solution of HPC-1, is added to the mixture and the resulting
mixture is kneaded, granulated, and dried. After the dried granules are lubricated,
150 mg of that are filled into a No. 4 hard gelatin capsule.

40
Formulation 4
Tablets are prepared using the following ingredients.

Ingredients . The compound represented by the formula (I) 10 mg
Lactose 90 mg
45 Miecrocrystal cellulose 30 mg
CMC-Na 15 mg
Magnesium stearate b mg
150 mg

The compound represented by the formula (I), lactose, microcrystal cellulose, and

50 CMC-Na (carboxymethylcellulose sodium salt) are made pass through a 60 mesh sieve
and then mixed. The resulting mixture is mixed with magnesium stearate to obtain
the mixed powder for the tablet formulation. The mixed powder is compressed to yield
tablets of 150 mg.
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5. A pharmaceutical composition of claim 3 as an agent for preventing metastasis.
20 6. Use of a compound of claim 1 or 2 for the preparation of medicine for treating
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