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Preventives/ Remedi es for Miltiple Organ Failure BACKGROUND OF Z8{EEB\REOJ| ON
‘Field of the Invention The present invention relates to use of a conpound
~for the manufacture of ‘the treatnment and/or prevention of a disease or a
syndronme caused by the aggravation of sepsis. Previously, sepsis was
understood to refer to system c aggravation resulting frominvasi on of
bacteria into bl 0gqctatliScdYrencdleds For FATADAe Vh9RM Falihyre caused
thereby. At one tine it seenmed that no effective renmedy for sepsis existed,
but since the 1980s sepsis has been treated positively. Recently, sepsis
has cone to be defined as the onset of system c inflamatory response
syndrome (SIRS) caused by BACKGReEUNDVeF dTEEaBNVEMDIONMas beconme a target of
medi cal treatnent (1gakunoayunj, Vol. 181, No. 1, p 3-7; April 5, 1997).
Sepsis is known to increase the concentration of various cytokines in
bl ood, causing hypercytokinem a. In addition, progress of sepsis may cause

severe sepsi:Sa S8kt kg Shack éggg mul ti pl e organ dysfunction syndrone
( MODS) . Pr%yé%Figﬁ gﬁg ?rea?nent for diseases conprising sepsis and

syndr omes. caused by L0g, B AR AN 8h 23RASES JdiF bl Mbmpound Jo28HED 2003

ener gency nedi ervice reatment of I njury caused by traffi

accident, burns, heat agtack and severe, infective.dis s,

therefore, “@é’\}’éla&ﬁﬁéﬁtO%ft%%E?FEEFPgeaﬁ/fJ P& éag?rlgh. ggiacérla?%g?y?r an

obj ect of the present invention s to provide a use of,a conpound for the
manuf act ur @ SYPELREE SeNseforyt hBSt PEIFABAFLARdPbr SEYRY2nti on of a di sease
or a syndrome caused by the aggravation of sepsis. SUMVARY OF THE | NVENTI ON

The present inveﬁ}teq’iri?ﬁllrhg' RES slqr seﬁleaﬁ&if\éﬁ%oﬁ\ﬁ i;%_lsﬁ(tr@é yse {st%ﬁ.&: .

| i popol ysaccharide enou nj ection no yuj kar s

pl-14) known, 4%a% 13N TR d18Stnd 9%n jigpa%% i%fa!s%c%%%giac 151Qc k1 oBRd have

found that an anti-thronbi n agéent and t hronbi n production inhibitor;

mor e speci f(igedehend DI AMH ,CRRAUIA R f, 2&rYanXF aiNiAY (ks edX @h_@rte%g@n
excel lent effect in affording protection against sepsis and septic shock

and an exceld ejie afiRCtid setfnfed dinag Poe\eFFHeictvef r@lﬂﬁlzd_tyh&ro&p)ée%@ris
hyper cyt oki nemi a and |iver diseases. The present invention has been
acconpl i shexkibraee] @utt BHindd theng.980Ds sepsis has been treated
positively. Recently, sepsis has come to be defined as the
onset of systemic inflammatory response syndrome (SIRS)
caused by an infective disease, and has become a target of
medical treatment (Jgakunoayumi, Vol. 181, No. 1, p 3-7;
April 5, 1997).
Sepsis is known to increase the concentration of
various cytokines in blood, causing hypercytockinemia.
In addition, progress of sepsis may cause severe sepsis,
septic shock, and multiple organ dysfunction syndrome (MODS).
Prevention and treatment for diseases comprising sepsis

and syndromes caused by the aggravation of sepsis including

multiple organ dysfunction syndrome are very important to
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. 28 FEB 2003 The present invention provides use of a conpound for the
manuf acture of a nedicine for the treatnent and/or preventi on28{FEB 2003ase
or a syndrome caused by aggravation of sepsis. The present invention also
- provi des use of a conpound for the manufacture of a nedicine for the
treatment and/or prevention of nultiple organ dysfunction syndrone. The

PLSE MG REY (548, ol GAINIA 1 BP0

medi ci ne or prevention of sev e 6¢%sent

| nventi on gl s pL O dese e (018, CUAUNG fan d he Al e of B

medi ci ne for trea or’ prevention septi’c shock:

2003 BRI EF BESCRLPT! Qhy CFy T DRAW AR Fhork P U SRR dilagPIPOUN

A agai nst Hypercytoki nen a:
desired.

Accordingly, an object of the present invention is to
provide a use of a compound for the manufacture of a medicine
for the treatment and/or prevention of a disease or a syndrome

caused by the aggravation of sepsis.

SUMMARY OF THE INVENTION

The present inventors have performed extensive studies
by use of a lipopolysaccharide intravenous injectlion model
(Nikkyukyuilkaishi, 1994: 5: pl-14) known as an animal test
model for sepsis and septic shock, and have found that an
anti-thrombin agent and/or a thrombin production inhibitor;
more specifically, a blood coagulation factor Xa inhibitor,
exhibits an excellent effect in affording protection against
sepsis and septic shock and an excellent effect in affording
prevention of and therapy for hypercytokinemia and liver
diseases. The present invention has been accomplished based

on this finding.



DETAI LED DESCRI PTI ON OF PREFERRED EMBODI MENTS 4 28 FEB 2003 The conpound
for use in the present invention is an aromatic am di ne der i e8tFER 200
formula (1), a salt of the derivative, a solvate of the derivative, or a
solvate of the salt of the derivative. RR RB R~ HNI A/ \ ;(-(CHZ)~,-Y
I~IL N Ra [wherein R1L represents a hydrogen atomor a | ower al koxyl group;
R2 represents a hydrogen atom a |ower al kyl group, a | ower al koxyl group,
a carboxyl group, an al koxycarbonyl group, a carboxyal kyl group, or an

al koxycar bonyl al kyl group; R3 represents a hydrogen atom a carboxyl group,
an alkoxycarbonyl group, a carboxyal kyl group, an alkoxycarbonylalkyl

group, a carbo %IH@éﬂntg#BHBnﬁioanpé@R S ARl al RoRpIuRd difF; the

represents a hydrogen atom a hal ogen atom an am no group, a cyano group,
a nitro groupfactymr ofyd nrdiiginea foowehe aidedtmgnaupndbdor  teomart iank oxy|
group; n represents a nunber between 0 and 4 inclusive; and A represents a

Cl- C4 al kyd®ne dirsaseopir analyhdrsmbsthtisbadbPya§ieawit iow JTy Fepsyial. kyl
groups, carboxyl groups, al koxycarbonyl groups, carboxyal kyl groups, or

al koxycar bonylrilekple S6REPER vt B1IBAYR pEOYTEEEH AL BY hNSompound for
the manufacture of a medicine for the treatment and/or
prevention of multiple organ dysfunction syndrome.

The present invention also provides use of a compound for
the manufacture of a medicine for the treatment and/or
prevention of severe sepsis.

The present invention also provides use of a compound for
the ‘manufacture of a medicine for the treatment and/or

prevention of septic shock.



28 FEB 2003 followng formula; ~5 -E-N {wherein E represents a |ower

al kyl ene group or a carbonyl group and RS represents a hydr o@@f%@@rﬂoar a
group represented by formula -D-WR6 (wherein Dis a group represented by Z
-C (wherein Z is an oxygen atomor a sulfur aton), a group represented by 0
O -CCor a sulfonyl group; Wrepresents a single bond or a group
represented by -NR (wherein R represents a hydrogen atom a carbanoyl
group, a |ower al koxycarbonyl group, a nmono- or di-I|ower alkylam nocarbonyl
group, a lower alkylsul fonyl group, a nono- or di-I|ower

al kyl am not hi ocar bonyl group, _a_ lower_al kyl qar ich may have a
substituent, or a Iomrgﬁfﬁgnwc%ﬁﬁﬁg%agmm substituent); and
R6 represents a hydroxyl group, a |ower al koxyl group, a |ower alkyl group
whi ch may have Fddsubdlt i tghaws arhar yef§eetp O«%i CEOME?UMveAa agpshFtuent,
or a heteroaryl group which may 6 28 FEB 2003 have a substituent)}; X

r epr esent s hypeiregitekbnrniaan oxygen atom a sulfur atom or a carbonyl
group; Y represents a saturated or unsaturated 5- or 6-nenbered
heterocyclic or cyclic hydrocarbon group which may have a substituent, an
am no group which may have a substituent, or an am noal kyl group which may
have a substituent; and the group represented by

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS



-represents a group selected from anong indolyl, benzofuranyl, benzothienyl,
benzi m dazol yl , benzoxazol yl, benzothi azolyl, naphthyl, tetral28dFEB2003hy! ,
or indanyl]. Japanese Patent Application Laid-Open (kokai) No. 208946/ 1993
and WD 96/ 16940 di scl ose that the above-described aromatic am di ne
derivatives of formula (1), salts of the derivatives, solvates of the
derivatives, and solvates of the salts of the derivatives inhibit blood
coagul ation factor Xa and are useful as bl ood coagul ati on depressants and
preventive and therapeutic drugs against thronbus. In the above-described
formula (1), eXhaplcapoahdt frer bewern ahk\ydragaitpsnvact Lsie 1€larCarbnaeas,
branched, and cyclic alkyl groups. Specific exanples thereof include a

met hyl gr oaRid e eddwi vaalioud o fa fBERRYE Y1 PYUPa N H SAPRORY Hedh ORI va, but yl
group, a secondary butyl group, a tertiary butyl group) a pentyl group, a

hexyl group,sg$yed o G a2l e/ or28 %ﬁ%@&%ﬁ@oggﬁ%‘ o8 HR. 2
cycl opentyl group and a cycl ohexyl group. ower yl group may
contain a § % +EP&Qt and exanpl es of the substituents include a hal ogen
atom a carboxyl group, a carbanoyl group, an ami no group, a cyano group, a
nitro group, a |ower al kanojt group,Fﬁ | ower al koxyl group, a |ower

al koxycar bonyl groupgla nong f ower al kyl am no group, an aryl group,
an aral kyl oxy gneup, S yioXy gr oypgix@ nercapto group, a lower alkylthio
group, a lower alky A @ ]Gy{(rﬁﬁz ,I droup, carbarmyl
group, and a mojgy” orsdl ower al ke

nocar bonyl group. anples of the
| oner al koxyl gr%ups i nclude a Cl1-C6 &l koxyl group, and speC|fic exanpl es

i nclude a nethoxyl group, an ethoxyl Rfoup, a propoxyl group, an

i sopropoxyl group, a butoxyl group, a secondary butoxyl group, and a
tertiary butoxyl group. Exanples of the al koxycarbonyl groups include a

net hoxy caretle 16r ®prephebhoxysanPanybed’ &tdm & i OPONYE 34 DESWY1 gr oup,
and a butoxycarbonyl group. Exanpl es of the carboxyal kyl groups I nclude a
car boxymetgxydupgr oup, a car boxyet hyl group, and a carboxypropyl group.
Exanpl es of the al koxycarbonyl al kyl groups include a nethoxycarbonyl net hyl
group, anR&t hepyearhtryhnbyfAybggnoapoma pr dpexycatkphydreimyla gtowmr a

met hoxycar bonyl et hyl group, an ethoxycarbonyl et hyl group, a

met hoxy c arB&eRyr GFREVRyr Gusarhedyin IEONSxy éar BAK9KpEaphPnyLogpoubxaspl es of

t he carboxyal koxyl groups include a 8
carboxyalkyl group, or an alkoxycarbonylalkyl group;

R? represents a hydrogen atom, a carboxyl group, an
alkoxycarbonyl group, a carboxyalkyl group, an
alkoxycarbonylalkyl group, a carboxyalkoxyl group or an
alkoxycarbonylalkoxyl group;

R* represents a hydrogen atom, a halogen atom, an amino group,
a cyano group, a nitro group, a hydroxyl group, a lower alkyl
group, or a lower alkoxyl group;

n represents a number between 0 and 4 inclusive; and

A represents a Cl-C4 alkylene group optionally substituted by
one or two hydroxyalkyl groups, carboxyl groups,
alkoxycarbonyl groups, carboxyalkyl groups, or

alkoxycarbonylalkyl groups, or a group represented by the



28 FEB 2003 car boxynet hoxyl group) a carboxyet hoxyl group, and a
car boxypropoxyl group. Exanples of the al koxycarbonyl al koxyl 28 FEB2008! ude
a met hoxycar bonyl nmet hoxyl: group, an et hoxycar bonyl met hoxyl group, a

. propoxycar bonyl met hoxyl group, a nethoxycarbonyl et hoxyl group, and an

et hoxycar bonyl et hoxyl group. Exanples of the hydroxyal kyl groups include a
hydr oxynmet hyl group, a hydroxyethyl group, a hydroxypropyl group, and a
hydr oxybut yl group. Exanples of the Cl-C4 al kyl ene groups include a

met hyl ene fplqwingn fmwydl@ve group, a trinethyl ene group, and a
tetramet hyl ene group. Exanpl es of the nono- or di- |ower alkylam nocarbonyl
groups include nono-| ower al kyl am nocar bonyl groups such as a

met hyl ami nocar bonyl grouf®® an et hyam nocarbonyl group, a
propyl am nocar bonyl groug, an isopropyl ani nocarbonyl group, a

but yl am nocar bonyl grolipN-an i sobutyl anmi nocar bonyl group, a
pentyl am nocar bonyl group, an isopentylam nocarbonyl group, a
hexyl am nocar bonyl group, and an isohexyl am nocar bonyl group. Exanples of
t he di - al Wwhedeloc & bhmapre sprhsp s iloslend @ 1darirester i93-odipa oy laamaxearyiony |
groups having two sane | ower al kyl groups as substituents such as a

di et hyl argrmgardshyR® gepupseatdi at hyflmegancatbongt grgupupa

di propyl am nocar bonyl group, a diisopropylam nocarbonyl group, a

di but yl anirenzedentdd droformid aDdip&it (WharassaPbbays group; and
asymmetric dial kyl am nocar bonyl groups having two different |ower alkyl
groups as mapradantEdtt Pxuch as an et hyl net hyl ami nocar bonyl group, a

met hyl propyl am nocar bonyl 9 28 FEB 2003 group, an

et hyl propyl am nocar bonyl ,group) a butyl nmet hyl am nocar bonyl group, a

but yl et hyl am nocar bonyl ¢roup, and a butyl propyl am nocar bonyl group.
Exanpl es of the |ower al Kylsulfonyl groups include a nethylsul fonyl group)
an et hyl sul fonyl group, propyl sul fonyl group, an isopropyl sul fonyl group,
a butyl sul fonyl group, an isobutylsulfonyl group, a pentylsul fonyl group,
an i sopentyl.sul f.Qny. , lhr 0 I I SO ropyl
group. Wt(whre:aggeai%d 2toj‘q:tr ﬁagpr?o ég?‘)(;?étgjﬁn F)(\)gwea? S%Li{%ﬁr:n%‘lqr?g‘ Hi %c%r@l%l yl groups,
exanpl es I r al kyl am not hi ocarbonyl groups include a
nethylaniﬁ%?ﬁ?%%argony group, an ethyl am not hi ocarbonyl group, a

propyl am not hi ocar bonyl group, an isopropyl am not hi ocarbonyl group, a

but yl am not hi ocar bonyl @rogp, an isobutylam nothi ocarbonyl group, a

pentyl am not hi ocar bonylj| gr fup, an i sopentyl am not hi ocarbonyl group, a
hexyl am not hi ocar bonyl_@rogp— and an i sohexyl am not hi ocar bonyl group.
Exanpl es of the dial kyl am not hi ocar bonyl groups include symetric

di al kyl am not hi ocar bonyl groups having twe sanme | ower al kyl groups as
subst i t ueRfs as FeH£88Y3 GF%BPHyIaninothiocarbonyl group, a

di et hyl ani not hi | , i | ami not hi bony! .

i | sopr opYl APRGCAPGCaFoBAE G BABC B-aRbaEyPRnT RBERF RSP HORYI “HRUp, or o
di pent yl ani i,ocanb : '

i B ky! amCiAraeS Bons PEee S 8KE; a INaFRUENGM o, & cr o} gtohp o e o
SUbSt'tUeﬂ%%e%y%ﬂk%?g%%r%%ﬁ&#”%&@%b@”h”RBBbQCakbﬁﬂyiogéPUp1 a

met hyl propyl am not hi 6car bony roup, an ethyl propyl am not hi ocarbonyl group,
a butyl mhﬁk‘y&%‘rﬂl@ﬁo@a%%b@‘i”ﬂroﬁ?‘?“& 18wRY! Xhﬁ?"ﬂ%hﬁﬁbﬁﬁihlﬁyee%boay| group,
e

or a butyl prdopyl am not hi ocar bonyl group. Exanples of t ower al kanoyl
groups inglowde ¥ @iMilower alkylaminothiocarbonyl group, a lower alkyl
group which may have a substituent, or a lower alkanoyl group
which may have a substituent); and
R® represents a hydroxyl group, a lower alkoxyl group, a

lower alkyl group which may have a substituent, an aryl group

which may have a substituent, or a heteroaryl group which may



. group, an acetyl group, a propionyl group, a butyryl group, an isobutyryl
group, a valeryl group, an isovaleryl group, a pival oyl group28&kB 2003
hexanoyl group. O these, an acetyl group, a propionyl group, and a butyryl
. group are preferred, with an acetyl group and a propionyl group being nore
preferred. The | ower al kanoyl group may have a substituent. Exanples of
groups which may serve as a substituent for the |ower alkanoyl group

i ncl ude a hal ogen atom a carboxyl group, a carbanoyl group, an am no
group, a By¥foagFBRptituant)d:group, a lower al kanoyl group, a |ower

al koxyl group, a |ower al koxycarbonyl group, a nono- or di- |ower

al kyl anmi n® ﬁeeagseaHSaayﬁiaaﬁapbogﬁ R R¥YIRY FEeMp, @ st bFYF 3komyr 0¥, a
mer capt o grou a |lower alkylthio group, a | ower alkylthiocarbonyl group, a
hydr oxyl @rSGB aYéaQBQHEyI group, and a nono- or di- |ower

al kyl am nocar bonyl grou nEIes of the aryl groups include a ghenyl
group, a hapRPR§FeBEBUR, SatBFﬁ %ﬂy@rg?%%%tuﬁﬂﬁe n° an®hr §1MepkREed The aryl
group may contain a_ substituent. 28 FEB 2003 Exanpl es of the
heteroarypeﬁﬁﬁaﬁgciHEIBHeczcibemY@F%%%rb%nt%F%%?IW%*%%ﬁ“a%.%@Y%I%I gr oup,
an i m dazol groug Byrazoly group, an |soth|azolyl ég

isoxazonFuéFB pue tpy? d9PigPoehouR Wi Fhi BRRYRAY? otipSuls bl %ﬁ@?i YF oup,
an i soqui nol ui nazo yl rou noljdinyl group) a
qU|noxaI|ﬂ9IX6?g EgglcPﬂHBPiWQ# ﬁr%ﬁg eﬁeﬁzgﬁ$ﬂ5it? ¢ %ﬂ%, an

i m dazopy Qu a_benzofuranyl group, a naphthylldlnyl group, a

1, 2- benzo?é% E§P9|ESPSEB?H§ é %%oxazolyl group, a benzot hi azolyl group, an
oxazol opyri dyl group, an isothiazol opyridyl group, and a benzot hi enyl

group. O these, a fugy a thienyl group, a pyrolyl group, an

i m dazol yl group, an C group are preferred. The aryl group may
have a substituent. BExa of groups which nay serve as a substituent of
these aryl or heteroaryl groups include a hal ogen atom a carboxyl group,
an am no group, a cyano group, a nitro group, a hydroxyl group, a |ower

al koxyl giepgpesantevar gabkpx¥62a68083! £86RUAMORg MRA@01 YL, dbeh H¥REr@h¥Y| ami no
group, a |lower al kanoyl group, and a | ower al kyl group optionally having a
substi t uebenzftrienghl ybehbémsahwobyed penrogatol @l edbdnzothbareDdPel ed

het erocyclic group is a heterocyclic group having 1 or 2 nitrogen or oxygen
atons. Speephtbyéxatpkeshgfirohephtbhel ocycl esdanmgliide pyrrolidi ne,

pi peridi ne, im dazoline, piperazine, tetrahydrofuran, hexahydropyrim dine,
pyrrol e, im daZebeneggr Bateat ppridtatinonbaigrPpendiokes) ald. nor phol i ne.
Exanpl es of the saturated or unsaturated cyclic 12 28 FEB 2003
hydrocarb%ﬁaﬁﬁéébg9?néPGd@Oa9€§éﬁ8ﬁ%n@%FCb?6ﬁpt§ﬂH Eh%y@b@ﬁ%x@¢5§¥bhﬁd
Exanpl es of the am noal kyl groups. include an amn rou

am noet hyPTgraaHe aﬁadéﬂeaﬂgﬁﬁﬁngV?sg?guﬁorWﬂ%ahg% %?%? grB%%s and

CyCIIC hygggggg 1vegrosgivates of the derivatives, and solvates of the

salts of the derivatives inhibit blood coagulation factor Xa
and are useful as blood coagulation depressants and
preventive and therapeutic drugs agalnst thrombus.

In the above-described formula (1), examples of the
lower alkyl groups include C1-C6 linear, branched, and cyclic
alkyl groups. Specific examples thereof include a methyl
group, an ethyl group, a propyl group, an isopropyl group, a
butyl group, a secondary butyl group, a tertiary butyl group,

a pentyl group, a hexyl group, a cyclopropyl group, a



.may have a substituent. Exanples of the groups which may serve as a
substituent of the heterocyclic groups or cyclic hydrocarbon 28d&KB 2003| ude
a |lower al kyl group, a lower al kanoyl group, a carbanmoyl group, a

- nonoal kyl car banoyl group, a dial kyl carbanmoyl group, a form m doyl group, an
al kanoi m doyl group, a benzi m doyl group, a carboxyl group, an

al koxycar bonyl group, a carboxyal kyl group, an aIkyIcarbonyIaIkyI group, an

i no-or o e FAlos E%’c’%%vm%ﬂg oup%' AR R

substitute for Y2 ro ky roup
i nclude a | ower ﬂa?ekﬁ?u groél]%&ﬁa rl%l | ga%Lout)aD Sgﬁ%yt?‘a@z"{%%a%r (%lcp

car bamoyl gy qgﬁ% a_a[%qw raly ar. yI group, a
| ower al kano gersgu({og,) ordrﬁg’?ncrl T g‘ug%ﬂain &l I?gdnlél)élr%%d&t%l%qgr oup, a

benzi m doyl, Mp’in gﬁ:lp ang&anm'h %(}éﬁ e%crdﬁ%% groups

such as an a group an a dgroup; and an

| kyl , | 0f 5
oret e&ﬁna 1t06ca§%d'ﬁ$ a%_%eéj:n AU, SR O&om%s%l&r

preferably at ons. The group represente

2003 is prefREAblY SRIGCIEkdEREAINA REVR] U2 Mo P2 IgT d%@)@ﬂ :
i ndol yl') bggzcﬁahl enyl, benzot r%’faa%m yI°, napht hyl, orn t et rahydr onapht hyl . The

aromatic aff 1%1@%@?@5@/%1{% SYHAD, byarf Gl Ky 1okly ¥aoupdi Bg to the
present invention ts of the derivatives, sol vat es of the derivati ves,

and sol vatas st hraigh | Sa Gleddipieidreaig Ves Itehagyal rasy rely,C Lcar bon
atom In this case, optical isoners, stereoisoners, and m xtures thereof
attri but edidwed el lasMiAEdda b b @rAippMang @ldxyl tgricup,ha seepanefylt he
present invention. In the present invention, anong the above-described
aromat i ¢ aralipne aet ia atonves grepiiesdrived @l Kydramiln® dakbonydl tgxroufp .t he
derivatives, solvates of the derivatives, and solvates of the salts of the
derivatives, tHExduplesiaf Corpburs akkbxael terarpsdncliwke tehdlledi6 ar e
particularly preferred:

2-[ 4- [ ((3xyLeutetgradoy | am sresifld rprampdspHasivdes & mekheixyd- BueyFht hyl
) pr opi oni ¢ aci d,

(+)-2-[4-[8% ﬂh%ﬂceﬂ#?ﬁwoﬁ -BEQRAXYG i AR -) B [IReRRARCXY17 SE9US N 2- naph
t hyl ) propionic acid

(29)-2-[ 4- t[‘{t(%@ﬁl AR | i REFRIEH R GW Y 19708 p &Y 18 £8EFIARYdi no- 2- nap
ht hyl ) propi oni c aC|d

(2R) - 2- [ 4-9FY3R: 195ﬁ¥91n1d0yl 3- pyrrolldlnyl)oxy]phenyl] 3(7-am di no- 2- nap
ht hyl ) pr opi oni ;:ﬁ: acx{ldl 14 e 2003, bonvl nol

2-[4-[(1-aceti ’EFoy‘i’ %3 pi pe E]}q( ﬂ an [Pj 39‘?0)1 dfnaphthyl)propl on
ic acid,

(+)-2- [4 [nzetho e%?an]iqb 0y ! 1;‘)cl)u erladlylsto%?y ¥ aérr%)yﬁr]y% g(rfar% di‘ho- 2- napht hyl ) pro

pi oni c aci oxycarbonyl group, and a butoxycarbonyl grou

2-[4-[(1- a%e%ﬁ m%oy %l pgerl dcill ) oxy] phenyl ]Y 3- (5ar§n di nobenzo[ b] t hi en-2-yl)
propioni c aci d,Examples of the carboxyalkyl groups include a
2-(4-1((2S)-1-aceti m doyl -2-pyrrolidinyl)nmethoxy] phenyl]-3(5-am di nobenzo[ b
] t hi en- 2- ydgfaapimeit iy Rcgtbup, a carboxyethyl group, and a
(+)-2-14-[((2S)-1-aceti mdoyl -2pyrrolidinyl)nethoxy] phenyl]-3-(5-am di noben
zo[ b] t hi encéyigxpympominl cgecum,

Examples of the alkoxycarbonylalkyl groups include a

FEB

methoxycarbonylmethyl group, an ethoxycarbonylmethyl group, a
propoxycarbonylmethyl group, a methoxycarbonylethyl group, an
ethoxycarbonylethyl group, a methoxycarbonylpropyl group, and
an ethoxycarbonylpropyl group.

Examples of the carboxyalkoxyl groups 1nclude a



_N_I\)_NCDOO

-[4-[((3S)-1-acetimdoyl -3-pyrrolidinyl)oxy] phenyl]-4-(5am di nobenzo[ b] t hi

n-2-yl)butyric acid, 28 FEB 2003

-[4-1((3S)-1-acetimdoyl -3-pyrrolidinyl)oxy] phenyl]-3-(6am di no-1-ethyl -2-

i ndol yl') propi oni ¢ aci d,

-[4-[((3R)-1-acetimdoyl - 3-pyrrolidinyl)oxy] phenyl ] -3-(6am di no- 1- et hyl - 2-

i ndol yl ) propi oni ¢ acid,

)|[c)f0|[0|( ém%%%ggﬁg%%hoﬁyﬂ' Bebugi, N¥! 2a¥¥bRPEPNLLy B- §Poapl diRglaet hyl - 2-indoly
?*Lﬁ [(1 sﬁgﬁbﬁgggggoﬁgg'B%6h§y|)9§¥h9ﬂ§EYBk BhE(41RBkGLAPHENGPAT Y%y et hyl
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- An ani mal nodel for the above-described intravenous injection of

| i popol ysaccharide is al so known as a hypercytoki neni a nodel 28 FEB 2003
(N~~rJcyul cyui ga>rukai shi, 1994: 5: p 114). In this nodel, an anti-thronbin
- agent and/or a thronmbin 17 28 FEB 2003 production inhibitor exhibits an
effect in therapy for hypercytokinem a: particularly, in decrease of |L-6.
Such an effect against hypercytokinem a is considered a nmechani smof an

anti-throg@bgpggﬁﬂteﬁﬂgiﬁfoﬁy1g&gﬂg&€r@6@gyc§féM&ﬂ npi bi tor against a

syndronme Caused by the aggravation of sepsis. The present inventors studied

changes i BuRYiABCLET SmPhobh¥Bon{YNgES@PS & bibffL Baifeséa Bssh@ni mal
nodel of |ipopol ysaccharide intravenous injection. Subsequently, they found

that thisqgiedgl, HRY Repde@UpRsp1aRERbchdPbohyYegrohseases, since, as
conpared with a control, thrs nodel exhibits significant increases in GOT

GPT, LDH (I act ggamphdsdgly@hadenaee) alRPplsdiBbhy{t §kehpbdi Lhévhad)a I N
addition, the present inventors studied an action of an anti-thronbin agent
and/ or a maeraydsa1PEAFUCHEEAD|, NBhLEtRY1 8GR SSYL L fiSuppdel . Based on
significantly inproved I1ver function parameters (GOI, GPT, LDH, and
T-BIL), thepphosndsrbhal yheap,aganisoprepysehiLforgl agpseyendi ve and
therapeutic agent for liver diseases. The drug of the present invention can
be adm ni sueyadubfahlyyy gpdupar ent esabliyyldbefologe @fotihe alrug of the
present invention nay be appropriately increased or decreased in accordance
with the pgnmpyvdrelfaggl gndupei ght isbpanpplsehfony¥brgecappl®, when the
conpound of fornula (1) is admnistered orally, an appropriate dose thereof
i s 5-1000heyrdrycprpleferubl ypndOasOdseoiyédnipfopy hngeelgpt . The conpound may
be administered in tablet, capsule, powder, or granule form By neans of

bl endi ng wi t h ¥dshowaeprdddiot thesmoggchonsdiglowes FEB 2003 exci pi ents,

| ubricants, and binders, the conpound can be processed into drug products
by known AeKHAEBINQKBACCRELEBHPpOURAVBE - f BXAMPLeT 19| EhadRem? steved

subcut aneousl bg i ntravenous injection, or_intravenous drip infusion, an
appropria?ékﬁigﬁ POtRi9ceFHORYLdIyOUBF et RFHBHES B. 5-30 ny/ day, for an adul t.
In addition,. the co und of fornula (1) can _be adm njstere

por cut aneBRLPYLATRBACa L BERERPRboBE UM A SEFATH SR BEERI ST e ReBRkced fr om
t he corrpoundu as_a perc ggmeoggiabsoggti n grgnnteﬂ, there are preferably
incorpora?ga Bre®oP HBY |ﬁ8? ireRts P SRY ecP el Ft o't he group consi sting of
hi gher al Lak . kg atty. j . j ohol
faity ac 4 ooropyiofafb 188 Rony JFbubs AV ufEl Panu ROLUINERLEotr E

carboxybe%z%ggg,agoEgggﬁg&&thggtﬁﬁgggrggﬁﬁisgrggbfo i des, and ami des.

EXAMPLES resent invention w next be deéscribed in nore detail by way

of exanplEgntvﬁbﬁﬁnghﬁmbeaﬂgbnbe_geaﬁbtusﬂ BSopbAt 1801 hbEn1 HYERbOONL
t her et o. anple 1 (sepsis, septic shock, and multiple organ dysfunction

syndr one) gicbhphebhadxRatmiaSteio¥asbanylngteup 10angeks ol d, n=15) were
anest heti zed by hal ot hane) Subsequently, |i popolysaccharide (LPS) (E coli,
055: B5) @(20hegi2ah/ikgrhhascaztongilstyeven.t oEraepleatof htloeigh t he fenoral
vein. Imediately after adm nistration, (2S)-2-[4-([(3S)-1-acetim doyl-3
dialkylaminothiocarbonyl groups include symmetric
dialkylaminothiocarbonyl groups having two same lower alkyl
groups as substituents such as a dimethylaminothiocarbonyl
group, a diethylaminothiocarbonyl group, a
dipropylaminothiocarbonyl group, a
diisopropylaminothiocarbonyl group, a

dibutylaminothiocarbonyl group, or a

dipentylaminothiocarbonyl group; and asymmetric

10



. 19 28 FEB 2003 pyrrolidinyl]oxy)phenyl]-3-(7-am di no-2-napht hyl ) propj oni c
aci d hydrochl ori de pentahydrate (hereinafter referred to as " ggg ")
was subcut aneously admi nistered to each rat at a dose -of 0.3, 1, or 3

ng/ kg. The nortality for the rats was observed 24 hours after the

adm ni stration of LPS. (2) Results As is apparent from Table 1, whereas the
nortality for the rats in a control group was 100% the groups adm ni stered

ana o LBl PB TSt dndnuf MecuiB BT 0 AR ARUGI ol )
decreasesaiﬂ§ln8£é§#%t sz&béﬁiéu%§%sF§§$ﬁ P 0. 001). Table 1 Decrease in

nortality 1n"an ntravenous adm ni stration shock nodel Mortality in

Do / R Control 15/15 100 Co d A
0 3 19 S5 B AR Rl AR S rRER S EMAIG L O LRl neni 2y (1) Mot hod.

Rat Slc. W = theti zed by hal oth .
Sub:eéueﬁ??¥£§Eﬁég?gyéﬁ%?%?h£§§$§2§§9%2€r%%ﬁgﬁ%fk3?eaaseahﬁ$nis?ergdotoane

each rat %?%8TEPoﬁyfa$fHPEﬁio¥§£ﬂon§f“89$@§?l5 after adm nistration,

conpound
butylmethylaminothiocarbonyl group, a

butylethylaminothiocarbonyl group, or a
butylpropylaminothiocarbonyl group.

Examples of the lower alkanoyl groups include a formyl
group, an acetyl group, a propionyl group, a butyryl group,
an isobutyryl group, a valeryl group, an isovaleryl group, a
pivaloyl group, and a hexanoyl group. Of these, an acetyl
group, a propionyl group, and a butyryl group are preferred,
with an acetyl group and a propionyl group being more
preferred. The lower alkanoyl group may have a substituent.

Examples of groups which may serve as a substituent for
the lower alkanoyl group include a halogen atom, a carboxyl
group, a carbamoyl group, an amino group, a cyano dgroup, a
nitro group, a lower alkanoyl group, a lower alkoxyl group, a
lower alkoxycarbonyl group, a mono- or di- lower alkylamino
group, an aryl group, an aralkyloxy group, an aryloxy group,
a mercapto group, a lower alkylthio group, a lower
alkylthiocarbonyl group, a hydroxyl group, a carbamoyl group,
and a mono~- or di- lower alkylaminocarbonyl group.

Examples of the aryl groups include a phenyl group, a
naphthyl group, a biphenyl group, and an anthryl group. The

aryl group may contain a substituent.

11



- 28 FEB 2003 was subcut aneously adm nistered to each rats at a dose of 1 or
3 ng/kg. Six hours after administration of LPS, blood was col R8EERI20P3m
t he abdominal aorta in the presence of citric acid, and plasma | L-6 was

- measured by ELISA (2) Results Fig. 1 shows the concentration of plasna
IL-6 six hours after administration of LPS. As is apparent fromFig. 1,
conpound A dose-dependent|ly suppressed the increase in concentration of

|L-6 aft th 1.Ni St rAat.i Va 3 i i

(3 bt hou R 2B R R e i SayP dedhad i RAIRL S Se Lk ChrLBoRe)
hal ot h ) LPS [ 5: _B5
agn?ni2?2F%§H?%S§g§%Ek§P'tﬁrgggﬁl? enggéfaFﬁv%P%aQF§%8§r§?§9§'Q?fer

dni ni ™ A dmni

R T A T G el

col l ected f rRmiiRA Jdyy nal p%&mgicmyitl\rgfg%@s’egpauggog'g%;%lgoggi dgpand the

bl ood was col'l et éd t'o nBasur enent uncti on par ers (GOI, GPT,

LD, and Tfidiindidh Beshte) s alaliia? 3o GReupONEeRLiAbIIRS 97 GPBupGPT.

1
LDH, and T- Bl measured six hours after admnistrati on of LPS. "As |
apparent fy %ﬁiﬁ%ﬂaﬁi%yl(?@%%%d aAc%%%ﬂagqng%bby_ QUBBBQS%%@atzzl%QythCV ease

in each liver function paraneter after adm nistration of LPS. 28 FEB

2003 Tabl gurdugOT GRT LiRHER ildy(1 Yol Ual bermbelxMhihoytroup,
e R, Al y10group, a

LPSCont r oln343AdQ6AA T4 YadadA4 7 a3 32 30 vehilzd.1 $5&aapaynd ghoti®., 3 a

ng/ kg) 1939t 4421986t 4671156029830. 480. 22( 1

ny/ kg) 1183e2&bikibail3N2 @Roiipl 2 31 Bed@dthd a1y * §Tbhp3 an oxazolopyridyl

ny/ kg) 364t 42189t 22972A860. 10t 0. Q1*********x*x Npgn S. E. (n=7); * refers to
p<0. 05, *’gnaefrer sant o sothiGkolapyridylr group .t enf<@. behzwthi emgdpgcbupe
control (Tukey nultiple conparison). ***** The present invention is

appl i cabl ®ft chesevent ifowrydf gnouphe ahifeay ldgreapes aspyirody lsggroup) gaver e
sepsis, septic shock, and multiple organ dysfunction syndrone. Mre

parti cul arimidazed W &5OWP i APEhE Py Tiiglyils §FQUPf 8reaRTefergedey #B@i cal
service, for treatnent of injury caused by a traffic accident, burns, heat
attacks, GIF¥e\EQN fRagctidve @ SeReddtuertaddi ti on, the present invention

is useful for prevention of and ther for hypercytoki nem g and |i ver
di seases. 22 IJExamples of groups whié%lmay sé@%e éé a su sﬁatuent of

these aryl or heteroaryl groups include a halogen atom, a
carboxyl group, an amino group, a cyano group, a nitro group,
a hydroxyl group, a lower alkoxyl group, a lower
alkoxycarbonyl group, a mono- or di-lower alkylamino group, a
lower alkanoyl group, and a lower alkyl group optionally
having a substituent.

Preferably, the saturated or unsaturated 5- or 6-
membered heterocyclic group 1s a heterocyclic group having 1
or 2 nitrogen or oxygen atoms. Specific examples of the
heterocycles 1nclude pyrrolidine, piperidine, imidazoline,
piperazine, tetrahydrofuran, hexahydropyrimidine, pyrrole,
imidazole, pyrazine, pyrrolldinone, piperidinone, and

morpholine. Examples of the saturated or unsaturated cyclic

12



.28 FEB 2003 What is clainmed is: 1. Use of a conpound of formula (1), a salt
or solvate of a conpound of fornula (11 for the manufacture oR8&XEB2008ne
for the treatnment and/or prevention of a disease or a syndrome caused by

- the aggravation of sepsis, wherein forrmula (1) is: 23 28 FEB 2003 R2 R3
RLHN' A~ ~ X-CCHZ),~-Y (1) HZN R4 [wherein Rl represents a hydrogen atom
or a |lower al koxyl group; R2 represents a hydrogen atom a |ower alkyl

group, a hg¥WebcakkexyyreupyPind1Gasbaxy cﬂbﬁéﬁty@ngﬁbégxaﬁérQony| group, a
car boxyal kyl group, or an al koxycarbonyl al kyl group; represents a

hydr ogen @§%Ebh@x9@rBQ&Mb.grEHBmpiesabEO%MGaéhﬂﬂahlﬂ?PUBroapﬁaiﬁ@lM&éky|
group, an al koxycar bonyl al kyl group, a carboxyal koxyl group or an

al koxycar Banyhmahkasyhydr geBupRlahcphenBBthy2 §r8upJdeanat &) arihapegppiLat om
an am no group, a cyano group, a nitro group, a hydroxyl group, a |ower

al kyl grogpougr. a | ower al koxyl group; n represents a nunber between 0 and
4 inclusive; and A represents a Cl-C4 al kyl ene group optionally substituted
by one or two Iy eetaldeylycgieupsoupar ady bygneuphydabkaxyear Geeybsgr oups,

car boxyal kyl groups, or al koxycarbonyl al kyl groups, or a group represented

by the folmagwhagef ar Bubgtituent. Examples of the groups which may
serve as a substituent of the heterocyclic groups or cyclic
hydrocarbon groups include a lower alkyl group, a lower
alkanoyl group, a carbamoyl group, a monoalkylcarbamoyl group,
a dialkylcarbamoyl group, a formimidoyl group, an
alkanoimidoyl group, a benzimidoyl group, a carboxyl group,
an alkoxycarbonyl group, a carboxyalkyl group, an
alkylcarbonylalkyl group, an aminoalkyl group., an
alkanoylamino group, an alkanoylaminoalkyl group, an imino
group, and an alkoxycarbonylimino group.

Examples of groups which may substitute for the amino
moiety of the amino group and aminoalkyl group include a
lower alkyl group, a pyrrolidinyl group, a pyrazyl group, a
carbamoyl group, a monoalkylcarbamoyl group, a
dialkylcarbamoyl group, a lower alkanoyl group, a formimidoyl
group, an alkanoimidoyl group, a benzimidoyl group, and an
alkoxycarbonyl group.

The above-described groups such as an alkyl group, an
alkoxyl group, and an alkanoyl group, and an alkyl moiety, an
alkoxyl moiety, and an alkanoyl moiety of these groups

preferably have 1 to 6 carbon atoms.

The group represented by

13



-R5 -E-N {wherein E represents a | ower al kyl ene group or a carboqyl 24 28
FEB 2003 group and RS represents a hydrogen atom or a group r@ﬁré@%ﬁpgé by
formula -D-WR6 (wherein Dis a group represented by Z 1 -C (wherein Z is
- an oxygen atomor a sulfur atom), a group represented by 0 0 Il Il -CC or
a sul fonyl group; Wrepresents a single bond or a group represented by
-NR (wherein R represents a hydrogen atom a carbanoyl group, a | ower

al koxycar bonyl group, a nono- or di-|ower alkylam nocarbonyl group, a |ower
al kyl sul fonyl group, a nono- or di-|ower alkylam nothiocarbonyl group, a

| ower al kyl group th have a substituent, or a |ower al kanoyl group
~ and R6 represents a hydroxyl group, a |ower
al koxyl group, a | oWwsr &alk group which nmay have a substituent, an aryl
group which may have a substituent, or a heteroaryl group which may have a
substitue }a e singl e bond 0X om a sul fur atom
or a car b(rgin%/lp 5%%%%&&%%?%‘2%%4 gﬁao%aéfqﬂornaq %nozr&/%%gééﬁ}l}r'at ed 5- or

8- memmber ed, 1ol fROGYEL 1 O FUSTY £, TSN ASA RNy BT Bh VAR BN N3V E @ 25

naphthyl, or tetrahydronaphthyl.

The aromatic amidine derivatives represented by formula
(1) according to the present invention, salts of the
derivatives, solvates of the derivatives, and solvates of the
salts of the derivatives may have an asymmetric carbon atom.
In this case, optical lsomers, stereoisomers, and mixtures
thereof attributed to the asymmetric carbon atom are all
within the scope of the present invention.

In the present invention, among the above-described
aromatic amidine derivatives represented by formula (1),
salts of the derivatives, solvates of the derivatives, and
solvates of the salts of the derivatives, the following
compounds and salts or solvates thereof are particularly
preferred:
2-[4-[((38S)-1-acetimidoyl-3-pyrrolidinyl)oxylphenyl]-3-(7-
amidino-2-naphthyl)propionic acid,
(+)-2—[4—[((SS)—1-acetim1doyl-3-pyrrolidinyl)oxy]pheﬁyl]—3—
(7-amidino-2-naphthyl)propionic acid,
(28)-2-[4-{((3S)-1l-acetimidoyl-3-pyrrolidinyl)oxylphenyl}-3-
(7-amidino-2-naphthyl)propionic acid,
(2R)-2-14-[((3R)-1-acetimidoyl-3-pyrrolidinyl)oxylphenyl}-3-

(7-amidino-2-naphthyl)propionic acid,

14



- substituent, an am no group which nmay have a substituent, or an _amni noal kyl
group whi ch may have a substituent: and the group represent ed28FEBBP83ent s
a group sel ected from anong indonI benzof uranyl, benzot hi enyl,

- benzi m dazol yl, benzoxazol yl, benzothiazolyl, naphthyl, tetrahydronaphthyl,
or indanyl]. 2. The use of claim1, wherein the nedicine is for the
treatnent and/or prevention of multiple organ dysfunction syndrone. 3. The

use of cl ai- m41[(\Mlﬁbéitﬂm&ﬁ%yfmdLﬁhﬁériayfl.?f)xﬂ‘ﬁhéﬁgm og0f 7 256 @InHLgvention
of severe sepsis. 4. The use of claim1l, wherein the nmed |C|ne Is for the

treat ment nap@iek10pHe¥eAbhee abigeptic shock. 5. The use of claims 1 through
4, wherein the conpound of formul a (1) is

25)-2-[4 3 '3 -(7-
527 am dino- 5. Raph Ry o ononTe Aeraehaa beht ot Bl B ate. 26
A

"QEL3 A9. AaAViAd-2-nAphtAZ1APrOphoAid abidl A A A AAAAAAAs A3A

2-[4-[(1l-acetimidoyl-4-piperidyl)oxylphenyl]-3-(5-
amidinobenzo[b]lthien-2-yl)propionic acid,
2-{4-[((2S5)-1~acetimidoyl-2-pyrrolidinyl)methoxy]phenyl]-3-
(5~amidinobenzo[b]thien-2-yl)propionic acid,
(+)-2-[4-[((28)-1l-acetimidoyl-2-
pyrrolidinyl)methoxylphenyl]-3~(5~-amidinobenzo{b]thien-2-
yl)propionic acid,
3-[4-[((3S)-1l-acetimidoyl-3-pyrrolidinyl)oxy]lphenyl]-4-(5-
amidinobenzo[blthien-2-yl)butyric acid,
2-[4-[((38)-1-acetimidoyl-3-pyrrolidinyl)oxylphenyl]-3-(6-
amidino-1l-ethyl-2-indolyl)propionic acid,
2-[4-[((3R)~1-acetimidoyl-3-pyrrolidinyl)oxylphenyl]-3-(6-
amidino-1l-ethyl-2-indolyl)propionic acid,
2-T4-[(l-acetimidoyl-4-piperidinyl)oxy]lphenyl]-3-(6-amidino-
l-ethyl-2-indolyl)propionic acid,
N-[4-[(l-acetimidoyl-4-piperidyl)oxylphenyl]-N-{(7-amidino-2-
naphthyl)methyl]-N'-methylsulfamide,

ethyl N-[N-4-[(l-acetimidoyl-4-piperidyl)oxylphenyl]-N-[(7-
amidino-2-naphthyl)methyl]sulfamoyl]carbamate,
4-[N-4-[(l-acetimidoyl-4-piperidyl)oxy]lphenyl]-N-[(7-amidino-
2-naphthyl )methyl]lsulfamoyl]benzoic acid,
N-[4-[(l-acetimidoyl-4-piperidyl)oxy]lphenyl]-N-[(7-amidino-2-

naphthyl)methyl]sulfamoylacetic acid,
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-}xsnhb] X] ca] calU] cal] ca] cRa] ca] ca] ca] ca] ca] ca] ca] ca] caV] caV] caV] ca] ca] ca] ca]
caJca]ca]ca]ca]ca]ca]callcalcaUcalca jB UVBEF~" \ 28 FEB 2003
"~ytoje [V]ca] ca]ca]ca] ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]cal]ca]ca]ca]ca]ca]ca]

- ca] ca] caV] caV] caV] ca] ca] ca] ca] ca] ca] ca! ">CQOg- 34j [\ zupkfa\ W] ca] ca] ca] ca] ca]

cal] ca]l ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caU] ca] caU] ca] ca] ca] ca]ca]ca]c

aU] ca] ca] cal

/' OMNghl T 4@\ xanie Yl qa]a@ﬁ%h%%?h%l—%%@%h@%h@ akgdbsahyahcal¢ahcal cal c

aJca] ca] calcal calca]ca]l caljca]ca]calcalca]cajcalcal[_ejk,-Hijqr!"X}xsnid_Z]

11] ca] ca] ealicAleR] a5 1331103 alswalratiosal] @gkcal ca] ca] ca] ca] ca] ca]

ca] ca] ca] ca] ca] ca] ca] ca] ca! XY$%.M "kl r s| wr imhc ]1ca] ca] ca] ca]ca] ca]ca]ca]c

g]D%g] ca] caj-qal-eal [qal- R aainbaosal-aala pkealigal) ek phkaghakcak gabsabs abea] cal

LIQT! je -
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N-[N-4-[(l-acetimidoyl-4-piperidyl)oxylphenyl]-N-[(7-amidino-
2-naphthyl)methyl]lsulfamoyllglycine, and
N-[4-[(l-acetimidoyl-4-piperidyl)oxylphenyl]-N-[(7-amidino-2-
naphthyl)methyllsulfamoylacetic acid.
Furthermore, the following compounds are also
preferred:
(28)-2-{4-1((3S)-1-acetimidoyl-3-pyrrolidinyl)oxy]lphenyl]-3-
(7-amidino-2-naphthyl)propionic acid hydrochloride
pentahydrate,
(+)-2-[4-[(l-acetimidoyl-4-piperidyl)oxylphenyl]-3-(7-
amidino-2-naphthyl)propionic acid dihydrochloride,

(+)-2-[4-[((2S)-1-acetimidoyl-2-pyrrolidinyl)methoxylphenyl]-
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amidino-2-naphthyl)methyl]sulfamoyl]glycinate dihydrochloride,
N-[N-4-[(l-acetimidoyl-4-piperidyl)oxylphenyl]-N-[(7-amidino-
2-naphthyl)methyl ]Jsulfamoyllglycine dihydrochloride, and
N-[4-[(l-acetimidoyl-4-piperidyl)oxylphenyl]-N-[(7-amidino-2-
naphthyl )methyl]sulfamoylacetic acid dihydrochloride.

As is described below, the above-described compound of
formula (1), which is a blood coagulation factor Xa inhibitor
(a type of an anti-thrombin agent and/or a thrombin
production inhibitor), exhibits an excellent effect against
sepsis model with the intravenous injection of a
lipopolysaccharide which dies of multi organ dysfunction
syndrome caused by sepsis. Therefore, an anti-thrombin agent
and/or a thrombin production inhibitor are useful as a
preventive and therapeutic agent for a syndrome caused by the
aggravation of sepsis.

A drug of the present invention is directed to
prevention or treatment for sepsis; i.e. systemic
inflammatory response syndrome (SIRS) accompanying an
infective disease. Examples of syndromes caused by the
aggravation of sepsis include severe sepsis, septic shock,
and multiple organ dysfunction syndrome.

An animal model for the above-described intravenous
injection of lipopolysaccharide is also known as a
hypercytokinemia model (Nikkyukyuigakukaishi, 1994: 5: p 1-

14). In this model, an anti-thrombin agent and/or a thrombin
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effect against hypercytokinemia is considered a mechanism of
an anti-thrombin agent and/or a thrombin production inhibitor
against a syndrome caused by the aggravation of sepsis.

The present inventors studied changes in parameters of
liver functions in the above-described animal model of
lipopolysaccharide intravenous injection. Subsequently, they
found that this model may be used as a model for liver
diseases, since, as compared with a control, this model
exhibits significant increases in GOT, GPT, LDH (lactic acid
dehydrogenase), and T-BIL (total bilirubin). In addition,
the present inventors studied an action of an anti-thrombin
agent and/or a thrombin production inhibitor against this
model. Based on significantly improved liver function
parameters (GOT, GPT, LDH, and T-BIL), they found that these
agents are useful as a preventive and therapeutic agent for
liver diseases.

The drug of the present invention can be administered
orally and parenterally. The dose of the drug of the present
invention may be appropriately increased or decreased in
accordance with the symptoms, age, and weight of a patient.
For example, when the compound of formula (1) 1s administered
orally, an appropriate dose thereof is 5-1000 mg/day,
preferably, 10-500 mg/day for an adult. The compound may be
administered in tablet, capsule, powder, or granule form. By

means of blending with customary additives, such as
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&$10%60 (brocessed into drug products by known methods. When the
compound of formula (1) is administered subcutaneously by
intravenous injection or intravenous drip infusion, an
appropriate dose is 0.1-100 mg/day, preferably 0.5-30 mg/day,
for an adult. In addition, the compound of formula (1) can
be administered percutaneously. When a percutaneous
administration agent is produced from the compound, as a
percutaneous absorption promoter, there are preferably
incorporated one or more ingredients selected from the group
consisting of higher alcohols, higher alkanes, higher fatty
acids, polyhydric alcohol fatty acid esters, terpenes, alkyl

sulfates, alkylamine oxides, carboxybetaines, polyoxyalkylene

alkyl ethers, sulfoxides, and amides.

EXAMPLES

The present invention will next be described in more
detail by way of examples, which should not be construed as
limiting the invention thereto.
Example 1 (sepsis, septic shock, and multiple organ
dysfunction syndrome)

{1) Method

Rats (Slc: Wistar, male, 10 weeks old, n=15) were
anesthetized by halothane. Subsequently, lipopolysaccharide
(LPS) (£. coli, 055: B5) (20 mg/2ml/kg) was administered to
each rat through the femoral vein. Immediately after

administration, (28)-2-[4-([(3S)-l-acetimidoyl-3-
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"Compound A") was subcutaneously administered to each rat at
a dose of 0.3, 1, or 3 mg/kg. The mortality for the rats was
observed 24 hours after the administration of LPS.

(2) Results

As is apparent from Table 1, whereas the mortality for
the rats in a control group was 100%, the groups administered
Compound A at doses of 0.3, 1, and 3 mg/kg exhibited
mortality of 80, 40, and 7%, respectively, demonstrating that
Compound A dose-dependently decreases the mortality for rats

(x% test: p < 0.001).

Table 1

Decrease in mortality in an LPS intravenous
administration shock model

Mortality in

Dose (mg/kg) Mortality terms of
percentage(%)
Control 15/15 100
Compound A 0.3 12/15 80
1 6/15 40
3 1/15 7

Example 2 (hypercytokinemia)

(1) Method

Rats (Slc: Wistar, male, 10 weeks old, n=7) were
anesthetized by halothane. Subsequently, LPS (£. coli, 055:
B5) (20 mg/2ml/kg) was administered to each rat through the

femoral vein. Immediately after administration, compound A
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or 3 mg/kg. Six hours after administration of LPS, blood was
collected from the abdominal aorta in the presence of citric
acid, and plasma IL-6 was measured by ELISA.

(2) Results

Fig. 1 shows the concentration of plasma IL-6 six hours
after administration of LPS. As is apparent from Fig. 1,
compound A dose-dependently suppressed the increase in
concentration of IL-6 after the administration of LPS (#p <
0.1).
Example 3 (liver disease)

(1) Method

Rats (Slc: Wistar, male, 10 weeks old, n=7) were
anesthetized by halothane. Subsequently, LPS (£. coli, 055:
B5) (20 mg/2ml/kg) was administered to each rat through the
femoral vein. Immediately after administration, compound A
was subcutaneously administered to each rat at a dose of 0.3,
1, or 3 mg/kg. Six hours after LPS administration, blood was
collected from the abdominal aorta in the presence of citric
acid, and the blood was colleted to measurement of liver
function parameters (GOT, GPT, LDH, and T-BIL).

(2) Results

Table 2 shows the concentrations of GOT, GPT, LDH, and
T-BIL measured six hours after administration of LPS. As is
apparent from Table 2, compound A dose-dependently suppressed
the increase in each liver function parameter after

administration of LPS.
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Table 2
GOT GPT LDH TBIL
(IU/L) (IU/L) (I0/L) (mg/dl1)
Without administration 733 553 67+13 0.05+0.002
of LPS
Control 34042406 3716+496 23847+3225 .46x0.15
Compound A (0.3 mg/kg) 19392442 1986+467 11560+2983 .48x0.22
*
(1 mg/kg) 1183+281 1216+352 6297+2291 .20+0.10
* %%k *kk *kk *%
(3 mg/kg) 364x42 189+22 972+186 .10£0.01
* k% *k%k k% [ & ]
Mean =+ S.E. (n=7); * refers to p<0.05, ** refers to p<0.01,

and *** refers to P<0.001 with respect to control (Tukey
multiple comparison).
kkkk%k

The present invention is applicable to prevention of or

therapy for diseases such as sepsis, severe sepsis, septic

shock, and multiple organ dysfunction syndrome. More

particularly, the present invention is useful for an
emergency medical service, for treatment of injury caused by

a traffic accident, burns, heat attacks, or severe infective

diseases. In addition, the present invention is useful for
prevention of and therapy for hypercytokinemia and liver

diseases.
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What is claimed is:

1. Use of a compound of formula (1), a salt or solvate of
a compound of formula (1) for the manufacture of a medicine for
the treatment and/or prevention of a disease or a syndrome

caused by the aggravation of sepsis, wherein formula (1) is:
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R2 R
Rl .
HN
y—@d}k{ X—(CH) =Y (1)
HZN (—
R

4

[wherein R! represents a hydrogen atom or a lower alkoxyl
group;

R? represents a hydrogen atom, a lower alkyl group, a lower
alkoxyl group, a carboxyl group, an alkoxycarbonyl group, a
carboxyalkyl group, or an alkoxycarbonylalkyl group;

R3 represents a hydrogen atom, a carboxyl group, an
alkoxycarbonyl group, a carboxyalkyl group, an
alkoxycarbonylalkyl group, a carboxyalkoxyl group or an
alkoxycarbonylalkoxyl group;

RY represents a hydrogen atom, a halogen atom, an amino group,
a cyano dgroup, a nitro group, a hydroxyl group, a lower alkyl
group, or a lower alkoxyl group;

n represents a number between 0 and 4 inclusive; and

A represents a Cl1-C4 alkylene group optionally substituted by
one or two hydroxyalkyl groups, carboxyl groups,
alkoxycarbonyl groups, carboxyalkyl groups, or
alkoxycarbonylalkyl groups, or a group represented by the

following formula;

{wherein E represents a lower alkylene group or a carbonyl
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or a sulfonyl group:

W represents a single bond or a group represented by -NR’-
(wherein R’ represents a hydrogen atom, a carbamoyl group, a
lower alkoxycarbonyl group, a mono- or di-lower
alkylaminocarbonyl group, a lower alkylsulfonyl group, a
mono- or di-lower alkylaminothiocarbonyl group, a lower alkyl
group which may have a substituent, or a lower alkanoyl group
which may have a substituent); and

R® represents a hydroxyl group, a lower alkoxyl group, a
lower alkyl group which may have a substituent, an aryl group
which may have a substituent, or a heteroaryl group which may
have a substituent)};

X represents a single bond, an oxygen atom, a sulfur atom, or
a carbonyl group:

Y represents a saturated or unsaturated 5- or 6-membered

heterocyclic or cyclic hydrocarbon group which may have a
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substituent, an amino group which may have a substituent, or
an aminoalkyl group which may have a substituent; and

the group represented by

represents a group selected from among indolyl, benzofuranyl,
benzothienyl, benzimidazolyl, benzoxazolyl, benzothlazolyl,

naphthyl, tetrahydronaphthyl, or indanyl].

2. The use of claim 1, wherein the medicine is for the
treatment and/or prevention of multiple organ dysfunction
syndfome.

3. The use of claim 1, wherein the medicine is for the
treatment and/or prevention of severe sepsis.

4. The use of claim 1, wherein the medicine is for the
treatment and/or prevention of septic shock.

5. The use of claims 1 through 4, wherein the compound of
formula (1) is
(28)-2-[4-([((3S)-1-acetimidoyl-3-pyrrolidinyl)oxy]lphenyl) -
3- (7-amidino-2-naphthyl)propionic acid hydrochloride

pentahydrate.
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