1 USE OF BENZOPHENONE DERI VATI VE OR SALT THERECF AND
TNFa | NHI BI TOR | N COVBI NATI ON AND PHARVACEUTI CAL
COVPCSI TI ON  CONTAI NI NG THE DERI VATI VE OR SALT THERECF
AND THE | NHI BI TOR TECHNI CAL fl ELD [ 0001] The present
invention relates to a nethod of using a benzophenone
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present invention also relates to a pharnmaceuti cal

c 06 POEIAINONGCIINE MERIYATAV B Wk 8 A& dhieR IEF iANID IV BYHEBITOR

salt thereof and a TNFa i nhibitor useful for the

treatnment such as the cure or prevention of
TBOHNIOAWEEIDSeases. BACKGROUND ART [ 0002] Aut oi nmrune

di seases, such as arthritis di seases in connective
[0PPElsue di sorders typified by rheunatoid art hritis

cause, fof, e sf
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ddRagve @saltthreot dhds TINB& 88bikciis @bﬂibﬂlﬁﬁ&?fo‘é thek@datent such as
life. To date, for the drug treatnment of rheumatoid
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thafebf ald YNREQhKbAS Sl RMRDE patiéfitsulh abthe cure or prevention of
peni cil | am ne, i mmunosuppressive agents such as
auteitrmaunealisepees. st er oi dal drugs, and the |ike have been
used. However, the progression of the destruction of
cartilage and/or bone, which is the |argest problem
BAUKGROUND ARTCannot be conpletely suppressed with the
currently wused treatnent methods. Moreover, fromthe
00P&poi nt of side effects, the aforenentioned drugs
cannot beAHr%?”mg‘ﬁé ﬁ{%eels%% BE5d SRk ald 5%5 in'BtSectiVeGitue
treat ment’ NSt hOdS. have Hot yéi prOV|8e a
disatesftpified iy theamlatoid brthditiOdade, Asr aadnpleg dgsftmdviohiagg result of the
effects ut oi nmune di sease TNFa I bi tors have
pIBéf@ﬁSlR%ﬁﬁb pYFucERR b rastilage RO H s )Seawﬁ%rgely affects
da‘[lw =i nhi bitors suppress arthri t is through inhibiting
e action of TNFa that is an I mportant cytokine
associ at eto dateHor ﬁlprdmwg trée&rrmtcbﬂrhmmb&sidrauthtiti- anddther types of

il age / or, i.nhi_ bi tor
rﬁts non terc?l anti- m ammatory arugs (I-\Ir yA?Ds) such as asplsrln anlgl indomethacin,

gold preparation, disease-modifying anti-rheumatoid drugs (DMARDs) such as D-
penicillamine, immunosuppressive agents such as methotrexate, steroidal drugs, and the like
have been used. However, the progression of the destruction of cartilage and/or bone,
which is the largest problem of arthritis, cannot be completely suppressed with the currently
used treatment methods. Moreover, from the viewpoint of side effects, the aforementioned
drugs cannot be used for a long period of time. Thus, these treatment methods have not
yet provided a satisfactory treatment.
[0003]

As a drug exhibiting effects on autoimmune diseases, TNFa inhibitors have
been known, for example (Non-Patent Document 1). The TNFa inhibitors suppress
arthritis through inhibiting the action of TNFa that is an important cytokine associated with

synovitis and the destruction of cartilage and/or bone. As such TNFa inhibitors, an anti-



2 TNFa anti bodi es and a sol uble TNFa receptor have
been placed on the market, and even at present, the
research and devel opnent of drugs are being perforned.
On the other hand, benzophenone derivatives having an
antiarthritic action have been known. It has been
known that these benzophenone gerivati es_ inhibit
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such t he reventio
A e g Al ALEHER cfBingfiof bl ReiConm ot gl
[obbsy treatnent such as the cure or prevention of

autoi mune di seases. MEANS FOR SOLVI NG THE PROBLE
PATOST PQGIMENT&: alnseraptione] Buldisation N@M&%H%gm&phlet

st
NORGEAP L O RD % kS bln O RERE b MURIIASE Epe.
N@&DIW&M396empﬁ@pﬁﬂ&%ﬁ@@ﬂ by the general fornula [1]
her eof and one .or

NORHPATENT DOCUNGR T Aar (Thh Ney uaned Jave ohifedisine f Enel. .
MeRS, i SRUTER128%930 281 doBs Ccure or

DISCLOSURE OF THE INVENTION
PROBLEMS TO BE SOLVED BY THE INVENTION
[0006]
It has been desired to develop a method useful for the treatment such as the
cure or prevention of autoimmune diseases, and a pharmaceutical composition useful for the

treatment such as the cure or prevention of autoimmune diseases.

MEANS FOR SOLVING THE PROBLEMS
[0007]

Under the aforementioned circumstances, as a result of intensive studies, the
present inventors have discovered that a method of using a benzophenone derivative
represented by the general formula [1] below or a salt thereof and one or more TNFa

inhibitors in combination is useful as a method for the treatment such as the cure or



3 prevention of autoi mune diseases: [Fornmula 1] 0 R3
[1] R ~Z o RS R4 R2 wherein R represents a
het erocyclic group which may be substituted, a
substituted phenyl group or agn alkyl group which nmay
be substituted; Z represents an al kyl ene group which
may .be ubintutg?; R2 represents a heterocyclic group
pr?ﬁ%‘&ﬂ“ﬁé?“tﬁlg‘@% %95%%d, an al koxycarbonyl or
[Fbgh@na¢yclic carbonyl group which may be substituted
or a carboxyl group which nmay be protected; R3
represents a hydrogen atom a hal ogen atom a cyano
group, a nitro group, Qg3carboxyl group which nmay be
protected, a hyd e droup which rmay be protected,
an am no graqup py be protected, a nmercapto
group, a ¢ or an al kyl, al kenyl,
cycl oal k aIkoxy,[é?onxy, acyl ,
éj']’EgZy - ge ﬁnnyl, al kyl t hi o,
yl st finyfl, R ., al kyl am no, acyl am no,
al kyl sul fonyl am g4 aryl sul fonyl am no or heterocyclic
group which pe& substituted; R4 represents an
al koxy, cycl oal kyl oxy, cycl oal kenyl oxy, al kyl,
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MODE FOR CARRYI NG OUT THE | NVENTI ON .
represents an alkoxy, cycloalkyloxy, cycloalkenyloxy, alkyl, cycloalkyl, heterocyclic-oxy or

heterocyclic group which may be substituted; and R’ represents a hydrogen atom, a halogen
atom, or a hydroxyl group. Further, the inventors have discovered that a pharmaceutical
composition containing these substances is useful for the treatment such as the cure or
prevention of autoimmune diseases. Thus, the inventors have completed the present

invention,

ADVANTAGES OF THE INVENTION
[0008]

The method of using the benzophenone derivative represented by the general
formula [1] or the salt thereof and one or more TNFa inhibitors in combination is useful as
a method for the treatment such as the cure or prevention of autoimmune diseases, and the
pharmaceutical composition containing these substances is useful for the treatment such as

the cure or prevention of autoimmune diseases.



[ 0009] The present invention will be described in
detail below. In the present description, each term
has the foll ow ng neani ngs, unless otherw se
specified. A halogen atomrefgrs to a fluorine atom a
chlorine atom a brom ne atom and an iodine atom an
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[00eqr opyl , isopropyl n-butyl, sec-butyl, isobutyl,
tert- butyl pentyl, |sopentyl hexyl , he t and
octyl ; a Thewseseat faybntipnouipl heafeseriberidn deteil be afnpl e, a
i near r branch
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oth@wlmtspéclﬁé@rt butyl, pentyl and isopentyl; a hal ogen
| oner al k“K gr oup refers to, for exarrpl e, a linear or
br anched AhAflggenhdom refegs tg) &@/worgxe Sugtorins atom, a bromine atom

anglqu (ggg(; !rirtléi{h ’aP ﬁ{% g#%gg%%?éé F ?ﬁfﬁc % lor}egr or lhralilched Ci-12 alkyl
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o prib S he GridRg s ghS A AR Ppi i R fhprmetnyl,
etl%)@@r%fh/}ll,, n- Rﬁf?j@kﬁﬁ@ﬂﬂﬁ melﬂkﬂx@@t‘h?/], aﬂde@llitUrty%ﬂM,,a }@ﬁfﬁ)@mﬁ’ver alkyl
hexenyl, ept enyl and oct eny and a | ower al kenyl
STEVILREETS &4, dPrsexampld, erlingsranpranched hydiesy-Cos a’&wb&r@% guch as

hyl(&g%x r oprgﬁ{/ll%/}ldr%{}% Hﬁd ?H&H\é&g IRH e%ll %nda o Fr)rg ﬁ eny %{yé giof]p refers to,

foAetangploainkamingH Y rauryea@mup stich af aminemethiyl,aminoedBy]l and aminopropyl.
cl oal kyl group such as cycl opropyl, cyclobutyl,
| opentyl, cycl ohexyl and cycl oheptyl; a
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pemégolyt.hyl ; and an

[0011]

A cycloalkyl group refers to, for example, a Cs.7 cycloalkyl group such as
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl and cycloheptyl; a cycloalkyloxy group
refers to, for example, a C;_;7 cycloalkyloxy group such as cyclopropyloxy, cyclobutyloxy,
cyclopentyloxy, cyclohexyloxy and cyclopentyloxy; and a cycloalkenyloxy group refers to,
for example, a Cs.7 cycloalkenyloxy group such as cyclopentenyloxy and cyclohexenyloxy.
[0012]

An aryl group refers to, for example, phenyl, tolyl and naphthyl; and an



5 aralkyl group refers to, for exanple, an ar-Cl_12
al kyl group such as benzyl, diphenylnethyl, trityl,
phenet hyl , 4-net hyl benzyl and napht hyl net hyl . [0013]
An aryloxy group refers to, fgr exanple, phenoxy and
naphthoxy, and an aryl oxycarbonyl group refers to,

arglt é%’(‘ﬁ’ fe&? %E‘vnox H%r ‘ggfgy {Cg ﬂw'i] %Eﬁ Catréeb"Q}’lﬁphenylmethyL
tnig"(la HhehetRl1, e 16chz AanknaphthiNeth @l oup such as

hoxy,~ et hoxy, n-propoxy, [Ssopropoxy, n-butoxy,
[00dbut oxy, sec-butoxy, tert-butoxy, pentyloxy

| over ol IR st s € 15 XpRohigd b Miapfhozy; and an
arﬁbx%a%?ﬁﬁoﬁ:ﬂ r&e@ lids S e P pﬁéhfdky@é?rbﬂﬁﬂ R8& Maphthoxycarbonyl.
et Hoxy, Nn-Ppropoxy, isopropoxy, n-butoxy, isobutoxy,
[084d- but oxy, tert-butoxy, pentyl oxy and i sopentyl oxy;
and an al Ig g)l(}l/( érltng)rr(%% t{)],y r)?'agipcfe flﬂ{earemﬁc%bd Ci.12 alkoxy

met hoxy
gréup duch ﬁ?hﬁbﬁoibd &thg:81 RPxopmRY hyéprolb(ﬁ@','lﬁ-bu’e%ﬂy,alsdbﬁltcﬁ@ﬁsec-butoxy,
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te bu@PZYad?el@wl@Welsog?TBﬂBX‘édi‘@hylg{i.% mepPiaxyRad oglyignyen @ﬂ%ﬁﬁ&lkoxy

gr J)ol%%r?fbe it'or’[e(}gljnﬁie é‘ﬂn@ér%?)6¥a91@f1§)°@Vﬁlﬁégpﬁoﬁﬁgﬁ%str&thoxy,

exan I'hear or branc
etledxypix-prmiok g iydprepoxym-butoky,d sobutxtypsey et dxyntett;butoxy, pentyloxy and

isqegggéx%%gavﬁ%%/ %}gﬁg)faﬂcrygpox %g gsgt?)%%)ﬁﬁ(ample methoxymethyl,
ﬁ?ﬂé ﬁ'ﬂﬁ{ bonyl, tert-
o u oxﬁg)af\ aér%yl%g}ﬁ e?Iﬁti)x;%ry};l\é:Elhﬁ})'lbonyI a | oner

[Oélﬂoxycarbonyl group refers to, for exanple, a linear

or branched C1 6 alk | oxycar n I suc
met hoxycd&‘b fene gy fje Pk 8 %ﬁ%eﬁ{)ﬁ{)%rg?%ﬁﬁ 12 alkylene
gréup QB las %é&@léﬁﬁ:aéthf)réﬁé alhcp%@py@hgyl group refers to,
for exanpl e, [inear or anched Cl1_6
[OQHHoxycarbonyl Cl 6 aIkyI group such as

nmet hoxyca | net, h et ho VARY
n- pr opoxy‘%%o%gﬁ}{ﬁaﬁ% W’r Oub i gﬁ);(%‘égr%a'ﬁfﬁl 1hne|ar orvyanched Ci1z
alﬁf@@%&ﬁﬂilw Richyb me&f@ﬁy@d’ib@fﬁ' é(b[dx@'&a/tbaﬁﬁplﬁl-pfo;@kmbonyl
ers to or exanple, an ar-Cl_12 al kyl oxycar bonyl

1S@qrgmp(yg@rbﬁnﬁSn-bgmyq:qgmé,rlggml)t/qugwgoqyl sec-butoxy.car.bonyl tert-
BTSSR PR ol st B g, o

ex@ihple, aaulnkmrxyIbmmhe(DCQUﬁiknyhcabonyégiwp)smﬁ aomethoxycarbonyl,

et hoxyi m no;, an al ky] am no, gro r ef
ethoxycar%onyl and propoxycar onyl; a logver gl%oxycar onyf lower alkyl group refers to,

for example, a linear or branched C,.¢ alkoxycarbonyl-C;_s alkyl group such as
methoxycarbonylmethyl, ethoxycarbonylmethyl, n-propoxycarbonylmethyl,
methoxycarbonylethyl and ethoxycarbonylethyl; and an aralkyloxycarbonyl group refers to,
for example, an ar-C,.;; alkyloxycarbonyl group such as benzyloxycarbonyl and 4-
methylbenzyloxycarbonyl.
[0017]

A lower alkoxyimino group refers to, for example, a linear or branched C,.¢
alkoxyimino group such as methoxyimino and ethoxyimino; an alkylamino group refers to,
for example, a linear or branched C;_;; alkylamino group such as methylamino, ethylamino,

propylamino, butylamino, pentylamino, hexylamino, heptylamino and octylamino; a lower



for exanple, a linear or branched Cl-12 al kyl am no
group such as nethylam no, ethylam no, propylam no,
but yl am no, pentyl am no, hexylam no, heptyl anm no and
octylam no; a lower 6 alkylagino group refers to, for
exanpl e, a |linear or branched nono- or di C] 6

al]%lfléﬁiﬂ%%&%bre ﬁ;gtf > )l';q%gw?)%on? %‘toﬁﬁ l aorrnd? %1 ¢ alkylamino
i ichek MetdmmRo, éh 1@ 0, Byl AfThE) Q:ldn@néq?ranﬁh&; yietByl@tiiho and
refersto f'or exanp a mno- or

methklyﬂafinnmoo,@llo@eaBllkylarrgn@wes aliy] groupsetans| tarfonerasmiig|a mono- or

k@lfyj?%ﬁge(?k%%yl & h gh,? ﬁnnﬁplﬂa\ﬁ{nnomethyl methylaminoethyl,

et lﬁﬁﬁld@Yﬂeﬂml ﬁﬁ&ﬁ&iﬁﬁhmo r?b}@tﬂWby?lBﬂnﬁ@ﬁﬂiyh)dhmethylammomethyl

I et hyl am noet hy nmet hyl am nopropyl and a | owe
dl@thxmm@hylgdl@&wlar@ﬂ@@tbylta@d dﬂ@?t EhaEHRANEOPY; a0l @ 8610wer alkylidene

oI AT gy HPARIBR chyivns

propylidegeandop@dbylidegehet er ocyclic group refers to, for
exanple, a 5- or 6- nmenbered ring, condensed ring, or
[08}%)ssl i nked ring heterocyclic group, which contains
one or [ thif} R&¥EroByclf FQI®, T exhRpE BY- or 6-
the ring aﬁg ‘%ﬁh P lﬁé urtr?e c%t in oné orexrm?e o
membered riagocomdensed tmlngmr cadsshiskedsingheasrogmelic groplp, which contains one

orﬁ%ﬁgr%galbl tgglegy%w Qfaree[cérgéi)m ﬁs}oigg%fpé:t%ﬁ Iﬁé}i%ﬁfﬁ'ﬂﬁyl further contain
orfSRIrRRE I0RYéen at&rﬂé Qﬂﬁﬂﬁl? 1ol !such% ipRabM, py%hﬂiﬂlyl %)h;ﬂ:h'dyl

t et rahydroqui nol i nyl, tetrahydroi soqui nol’i nyl
piperianiog], irdidagalyl, guiamelyb Ipytidyl m‘tralzmrypynd%tmalzbdwl morpholinyl,

t hi adj rraoli
iR -ywd‘?%pwgglmyﬁe?‘a%g;ﬁ%% Hlivh i dpsisqgpinoliny
quaRtlidnel &z flindzo81,AkiRSolyl, %@ﬂa%lyA tlﬁl@dl@i(ﬂszly pirrelirgl Gtidazolinyl,
refers to, the aforenentioned nitrogen-containi ng
mnéa@.hdwb|pycazgh@xlpsyra%ﬂmhr&ﬂdwnnwb¢ncgl 8 greups. or
[Oﬁ ?ﬁn‘oered ring, condensed ring, or crossl i nked ring
rocyclic group, which contains at |east one
het er oat opheek@schd gfoup efers th) thg aforementpand aimbgschf)mtaining

atons,  and which may contain qne r nore oxygen :
hegerocyglicrapunst #ivkalses Toreample éésO\‘ %@X > |80 finﬁ rng, or

créys%%k %fli\!ttzrocgaic %ﬂlp, w4hl 5&%%1ngatqgef%t %@het&b%ﬁ] &lected from

enzo i sobenzof uran oxazol yl,
mhegemfouygawdnﬂ SuldedltyinS, arkie;vinclmnaazomym origem nmre 2Ry gen, atoms or

L@%ZI Soxa%}q&oﬂa{t@rﬁ/ or rr}%lgé %gw noxiﬁpi,ntmenyl 4-methyl-2-o0x0-1,3-
dlgxg’ledﬂ)éﬁﬁgt‘}x%?f‘ %)91%‘13[ NoBbnzofurdnyll BvEbBA, Adé'nzofuranyl indolyl,

1-t hi anapht hy hydr obenzof ur anyl
béyeimidhnils bmyazolylnbmzsg{c@zowlaqwonhwblyl qumoxalyl

RG] o Lo TR 23 SR BB eoiy 3-ciydro-att-

1 tsighApHedyy |2 ﬁamyummdf@ﬂanyl BéRiosdioR ] anh@az@[z;wgtﬂyrﬂyl
car bonyl group refers to,
benzo[b]piperazinyl, chromenyl, isothiazolyl, isoxazolyl, thiadiazolyl, oxadiazolyl,

pyridazinyl, isoindolyl and isoquinolyl groups; and a heterocyclic carbonyl group refers to,
for example, a heterocyclic -CO- group such as 4-hydroxy-2-(SH)-furanocarbonyl,
morpholinocarbonyl, piperazinocarbonyl and pyrrolidinocarbonyl groups.

[0020]

An acyl group refers to, for example, a formyl group, a linear or branched



for exanple, a heterocyclic -CO group such as

4- hydr oxy- 2- (5H) - f uranocar bonyl, norphol i nocar bonyl ,
pi per azi nocar bonyl and pyrrolidi nocarbonyl groups.
[0020] An acyl group refers teg, for exanple, a fornyl
group, a linear or branched 7 (C2-12 alkanoyl group

g ShefRUBR S pin SRR SHoteril SRR oSBT b oy
gré‘&]pé/dch% Bty RdaeibnP B al ARAD ¥toupRECH AU land ﬁﬁ;l%tﬁoyl and a

heterocyclic car bonyl group such as nlcotlno
hetdneqyslit caqbynylcgr¢1m sveh as bispinoydrthertayt, aynollgm@qubonyémd furoyl

gr(gl&;?%ﬁ %g{!lcg ref ¥sstf)§) Oﬁﬂf(%hﬁ’lﬁ’éaagﬁ%ﬁ 1no oup such as

fofth {R@tY b@d@lﬁﬁnﬁﬂ@r@hﬂme&ﬁﬁ%ﬂ@but{yg@aﬂmoA Cycl i c anino
roup nay refer to, for exanple, any of saturated

[0e%dl i c amino and unsaturated cyclic amno groups, and
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hedgegoms gWl 4108 Aoh S YEE %%Mﬁﬁ oS a0g cagponyl carbons
in TR & %fh%{%o? fanH 1 “ﬁﬁ%&‘ ?]1 3 pda %989’& Glc?c'h (9 tngycﬁg %ed More

|
cyc am o group having one ni tiogen atom” su
spadificalbli, sudh-oyklic ametoi gloup refery to: apygturaseéd ok unsatuydted monocyclic 3- to

7- e%é)%e:slrcryg]ié’ g,tplnoyg&&%,]é)e{,vbtéz% f h§dr oechtH:quJicﬂ _aél églil'idin-l -yl, azetidin-
1-PE E)ngﬁ(ﬁﬁzle ' ﬂyﬂr l}ﬂ 1-yR p3AbHI 34 Qﬂhﬁfro%’i‘ﬁﬁﬂ WI@t Mferidin-1-yl,

honocyclic 3- - rnenbered "cyclic ‘@m no group having
dlhydyomepmggharatmydrgmpmabyl misatmrased q_r-qusaturate monocyclic 3- to 7-

n‘b F(ifycﬂl%: a%g}%o uglh?v%%é\fvzg &Foﬁﬁtqng) s?c 048'1%1@3201_¥_|y1
imidezodiydyn wfdaﬁélm Nyl pytazoREbN oY, iperasi- Dyl -1y4-didgdropyrazin-1-
hongglpera2|n- -Yyi a saturated or unsaturated

Yinbadséyysroryrimiding] -7l peritydroparaziic i ivé anthheraopjpgapntavk agaturated or

ur{f%?a (fﬁpggz)éé/?hig' { r'f)gl%glbglt ?@gl&%%ﬂﬁ%p%ﬁoup having three or more
nifrogendittiyislrsacH a1 4-4I-ﬂi1laailLll’Jylli;2L3 -triagol-1-yl, 1,2-dihydro-1,2 4 triazin-1-yl
per hydro-S-triazin-1-yl; a saturated or unsaturat
HoEe-Seirigzintlgylya A vasatprated magacyclif Up 7rf39mh§red cyclic
arﬂmf)%r SRR 04T1§ th%ﬁltsesgle&re@ ot %%@n %fo%gidnﬁréqgur atoms, in
ur "ato in ltlonto nitrogem atons, such as
additanab Inatrcrgeﬁaydms ss@»mmhitcﬂldm 2-w isoxmaolpdiod2iyl; dheydhplin-4-yl,

t hi azol i | .. .1 sothiazoli
thiotp BT oo P a0 i gl AP B rhosmgthiogqupholia-4ryl and 1,2.4-
th¥ahia%g]n@§%ll‘ Dsatirdled oR uR@kithRE SSlcRllicWr %ﬁé}%h@ﬁﬁﬁ’no group, such as
bicyclicor tricyclic amno group, such
1sq>19d>q>lmjb-|yil nn@lyll—], -yl, Adibindazdl-lyyl, puri- 7fydiambtetnah);droqumohn—l -yl; and a
u nd,tetrahydr inI'n-I-I'an.a sSpiro
soffp s PiskaiksRooirdlsd AP LB ed 3 kb hngimbted Va8 gk, such
asI2aRBHRSD Alhepysl 5 91 arg- dl’i@zaﬂﬁ@éﬂ)ﬂ 3 WehonadB-yl, 3-azabicyclo[3.1.0]hexan-
5-azaspi ro[ 2. 4] hept an- 5-yl

32,8 Qﬁa&sﬂ&ﬁia@?@ﬂ?{m‘@ OIppeanatryB 2,8-diazaspiro[4.4]nonan-2-yl and 7-
az§51%§ag Pyl Hh%{)t%n-%-}q] hexan-

[0022]

o)

An alkylthio group refers to, for example, a linear or branched C,_;, alkylthio
group such as methylthio, ethylthio, n-propylthio, isopropylthio, n-butylthio, isobutylthio,
sec-butylthio, tert-butylthio, pentylthio, isopentylthio, hexylthio, heptylthio and octylthio;



3-yl, 2-oxa-5, 8-di azabi cycl o[ 4. 3. 0] nonan- 8-yl ,

2, 8-di azaspiro[ 4. 4] nonan-2-yl and 7- azabicyclo[2.2.1
] heptan-7-yl. [0022] An alkylthio group refers to, for
exanple, a linear or branchedgCl-12 al kylthio group
such as met hyl t hi o, ethylthio n- propylthio

r g{)%*({{lﬂ}l% gr({]uglt,)rg%e y 0{ Fﬁ(agnp b ut l%/?ﬁaf ﬂ{okganched C,.¢ alkylthio group
subﬁ %@Mltﬁf@' @thzl'i‘lﬂé%; bep@lthlBeﬁb?’ﬂobﬂ'tlﬁo ANBut9Bh! isbb@yltdo, sec-

and | ower al fou ers to, for exanple, a
butylﬁmﬂembutyﬂthm nemtyIQno @n@ls@pmthhﬂmg roup such as
[ofi% hyl thi o, ethylthio, n-propylthio, isopropylthio,
utylthio, isobutylthio, see- butylthio,

tert - but yA# Blk§lsulFRij ¥loup iréfene, fosmmly,latlmear ox{&@tﬂcf&]ad Cin
An al kyl sul finyl group refers to

alkylpd Enylgroyst sk e ghethyylsppfinyg, q%wlgluﬁﬂylnmpr@:r ry&,ch as

L e
peﬁ%‘lmﬂ)ﬂﬁyﬂl ?Wﬁﬁﬂlﬁnﬁlﬁh&y@tﬂﬁl]ielbiyﬂmalﬁnyl and octylsulfinyl; an
in i so ul fin
ﬁﬁ nguglwﬂ%feréﬁa: e ﬁ%ﬂ? 2 iﬂ%r or, %Fi%saﬁ%ﬂfonyl group
| -
sugl Q%Qw{alﬁfls? fén 1?%tﬁg?ﬁlgr o b@gg@ulggﬂwngtE hﬁ?f)%}ﬁ&ﬁfbﬁpﬁ‘ﬁ butylsulfonyl,
isatutylbd finfyh rsyd: buﬂy}splfowxll E:IiHﬁxbyiydlfonlyL‘, qnpntq]wlfemj'lf lsagdnﬁylsulfonyl

neae i o] Sty BAYY on RETRIREYA St Bfp o, for

exBRpYE, %E‘ﬁzfeﬁ@s)ﬁ'lfonﬂ%ﬁ)ﬂ PHlchesytonand octyl sul fonyl; and
an arylsulfonyl” group refers to, for exanple,

[OB24lzenesul f onyl and p- toluenesulfonyl [ 0024] An

|a: Eglaf UL];R-B%%EHQOH%% 0 gré'glgqe efrg ff% o{;cl ?engllﬁmr‘%r branched C;.

lzﬁﬂ@ﬁu%nﬂ&hhw oy Uty laa Forssutfoylasiind, @ﬂbyllﬁlfoﬂﬂamino n-
propyl sul fonyl am no, i sopropyl su fonylanlno

prapyseljanyiamispyisenppydsul fonglapmings InskHtylsHPNMRIBO,

SR MR AT AR by S bt

péWydlﬁimlyfa@fﬁﬁd) aggpentylsutphylbmito] bewyllautfonglamdms) heptylsulfonylamino
octylsulfon | am no; and an a Isulfonyl m no r{%$%
I}dé?f@f sulfogylamino;epd mpagylsulfenylamino gxepRire efjrta lgyan aryl-

QAR DU AR Ao ARG ARRG i AP MR Bind 00250
Kmaﬁpar or branched Cl -6 alkylsulfinyl group such as
AU e AN VYo A N —r
alRPISulBHY Vet iR mdiRyisullmyly Byishifyl, n-propylsulfinyl,
isopropylsulfinyl, n-butylsulfinyl, isobutylsulfinyl, sec-butylsulfinyl, tert-butylsulfinyl,
pentylsulfinyl and hexylsulfinyl; and a lower alkylsulfonyl group refers to, for example, a
linear or branched C,.¢ alkylsulfonyl group such as methylsulfonyl, ethylsulfonyl, n-
propylsulfonyl, isopropylsulfonyl, n-butylsulfonyl, isobutylsulfonyl, sec-butylsulfonyl, tert-
butylsulfonyl and pentylsulfonyl.
[0026]
A lower alkylcarbamoyl group refers to, for example, a mono- or di-C.¢
alkylcarbamoyl group such as methylcarbamoyl, ethylcarbamoyl, propylcarbamoyl,
dimethylcarbamoyl, diethylcarbamoyl and methylethylcarbamoyl; and a lower



pentyl sul finyl and hexylsulfinyl; and a | ower

al kyl sul fonyl group refers to, for exanple, a |inear

or branched Cl -6 al kyl sul fonyl group such as

met hyl sul fonyl, ethyl sul fonylg n- propyl sul fonyl,

isopropylsulfonyl n- butylsulfonyl isobutylsulfonyl
tert- but sulfon and

auﬁi?‘l’tl{;’ ﬁ%ﬁ)% Fefemséy for ¢ © &1agt c(HrbrS%\r}?Bﬁ‘il Cyf oup

all(ﬁé‘tﬁfoﬁyltaﬁmn(f @‘buﬁ )éﬁdmc{s‘%netﬁylgﬁlﬂﬁlyla%m@ | etfsdsufbfonylamino, n-
kyl car banoyl group such as nethylcarbanoyl,

Pr@ll}h%lﬂ‘@als’lbmmuy |1sopmrry|l§y11foaylbmmy n—but3d$ui‘@mtﬁ1>armm, banoyl ,

GG Bl b B PUERG BRI R

pehiyl@@on@amiicanched G alkylsulfonylan1no group such
as net hyl sul fonyl ami no et hyl sul f onyl am no, n-

(082 dpyl sul fonyl am no, isopropyl sul fonyl arri no
n- but yl su
Af s[&ﬂ"bnylc %’E{B%l bl+ amp éhnear or

sec-butyl'su on an1no an1no
brﬁﬁ‘lhéd/ Cs. Uhlkpl@yllf@ml ¢upb anﬁd}ﬂ) ydupéubh) mmethylsul fonylcarbamoyl

kyl sul f onyl car banoyl p refe s to,
ethxlﬂﬁfamylsar bapoxh ém-irep}ésq ot F%?ﬁiﬂpé’gﬁukaﬁgﬁﬁr‘%ﬁf%ﬂpn'
buz}?%\{/]rogg ?gohg?ékg?%ofgg %u?i%ﬁ?lg?fg%l}r}oslu sefc(—)‘%uﬁ'l(s:%lfonylcarbamoyl tert-
bu?t)ﬂsxnfounmphﬂmhfogh yidcpmidsmfonylcarbatnatyl; lasdi kb flomer aklarlwamyulfonyl
gr%é? 1?3 er | f on &;Fl g)dquamgg%@?aaﬁr?gk}ﬁx | %%lsglgo% &%&B T

m@cﬁ taﬁhluﬁié{lf Wl &Hﬁl%‘iﬂbﬁﬁlfor@m Cbr@p}iléﬁﬁﬁbsulfonyl dimethylaminosulfonyl,
yl am nosul fonyl group refers to, for exanple, a

dwtbynl@mnmsuuonsd:lmﬁ meetioféthyiamamsiifony! group such as
0 @hyl am nosul fonyl, ethyl am nosul fonyl,
[ El{: pyl am nosul fonyl, di nethyl am nosul fonyl,

di et hyl am e%ak;ﬁlqawbr zﬂE@nyﬂEfdﬂ)é Irefckupth Aot emmilé Qilylear or branched
en

[0028] A carboxyl | ower group refers to, for
Caedlenuly bgronp substibtedwith Mﬁ@l@é gre9p-6 al kenyl group
[Oa?gast ituted with a carboxyl group. [0029] A | ower
het erocyclic group refers to, for exanple, a
het er ocy cA l®v@ratid hetettestlid groepl rafers to,dot examanle, (arheterocyclic group

branched | ower aIkyI gr.Qup; a hydr het er oc
sugptéfiisd iy ehinear gr lfaa?heé%awa @Eﬁgm é?@é%\&ﬂfi%y Fig ychc group

B e o d 0P ok v
[Obm@nched c1 6 al koxy

A lower alkoxy lower alkoxy group refers to a linear or branched C,.¢ alkoxy
group substituted with a lower alkoxy group.
[0031]

A heterocyclic-oxy group refers to groups represented by heterocyclic -O-,
bound via oxygen atoms, such as pyrrolidinyloxy, piperidinyloxy, tetrahydrofuranyloxy,
tetrahydropyranyloxy and tetrahydrothiopyranyloxy.

[0032]

A carboxyl protective group includes any group which can be normally used

as a protective group of a carboxyl group, for example, the groups described in W. Greene

et al. "Protective Groups in Organic Synthesis" Third Edition, pp. 369 to 453, 1999, John
Wiley & Sons, INC. More specifically, examples of a carboxyl protective group include



group substituted with a | ower al koxy group. [0031] A
het erocyclic-oxy group refers to groups represented by
het erocyclic -0-, bound via oxygen atoms, such as
pyrrolidinyl oxy, piperidinyloyy, tetrahydrofuranyloxy,
t etrahydr opyranyl oxy and tetrahydrothiopyranyloxy.

[0032] A car r ot ect rou udes an rou
mikﬁr%%%éﬁﬁr%ﬁw o A & %P"&vﬁ%rp}w C@/pﬁaaﬂcygg%gp and an
dﬁ@%@g&ybngﬁoup, for exanpl e, the groups described in

G éene " et al. "Protective Goups in Oganic

[0@31t hesis" Third Edition, pp. 369 to 453, 1999, John
Wley &

car boxyl ‘S‘? 8@8&[\%9@%?? % H@F"ﬁ% %gmﬁﬁ% %qan&ﬁ&ﬁgnally used

as%rpradetswaf o8 884h ardiho rdlp, rABmpRNthaeAbup |degiiBY in W. Greene et
ycloalky group_and an al koxyal kyl group EOOS

alarﬂrﬁ@ctp\recﬁ@@m ipeOrgianig P ynthepiad 1f<31ﬁ91t1@f1(i1’1b4%1 ﬁl%l\ﬂ%éohn
qu%u 2 or%ébr M%f ?p f%&lgi eké’rﬁplgg gtk 133. (ﬁ%’c up include an

exanple oups” descri

ac§l groap, an aﬁfdktyeﬁbbl\i}ﬁ g9y ps atalky(¥gemibondygioupe ah arylBhicadonyl
Edi tion, pp 494 to 615 1999, John, Wley & So

grpw. an eyl g, n alkoxyalkd,esen, aa alkyl sulfonyfggp and an arylsulfons]
ﬁtectlve group include an acyl group, an
g2 (coxycar bonyl group, an aral kyl oxycarbonyl group, an
[08B4] oxycar bonyl group, an aral kyl group, an

al koxyal k roup, al kyl sul fonyl gro
aryl sﬁl f o‘%%’g Oé}’lg?fﬁtec? Q]lg}%lci}yg%/ 51;()831“0?} 8fahé‘3’t qayge normally used
asga.rﬁ}HfécﬁW%'Hgﬁ?ﬁf 20ydr8k{ ;? %W'f&*kxﬁ%l@%e@éﬁﬁ%ldek’cdb%g%w Greene

as a prot ve g oup hydr oxyl “group, for
etezia'ﬁ’pdteqtlvbhhogpam@gmsSyntlhe&is'i Thind Editiemmp. 12to 245, 1999, John

gy & S, 5 S1SRS s ol B G im IR RS i iy e include
anVRiy e gl%ﬁﬁ Calnf dlE&Jﬂchboﬁ%fg?@Lll;ﬁ én @fall@l&%@ﬁ%ﬁ&l %6&15 Q6 tlk¥e group, an

group i hclude “an acyl” group, an al’koxycarbonyl group,
alkenyh geduydrosrgikalt grony land)p alsox yatk dIZkeup- gr oup, an

[0 #ﬁnyl group, an aral kyl group and an al koxyal kyl
g p. [0035] Each of the heterocyclic, phenyl and

al kyl gr opgh dfels Raeotpdicbyhdry! arddwkyl pedes @épteéented by R'; the
al kox carbonyl and heterocycllc car bonyl group

heterppyctienglQRSHToRRY] aHIcFRGYEic CabRI FOuRE yeTeNeieg by RY; the alkyl,
algéréjll,oc%gfggirl%}é %{;{I%Kﬁ‘ﬁf alld%Y, BMxy, 36Y! alkBkYCAHONIT, BRMyearbonyl,
alkylthio, alkylsulfinyl, alkylsulfonyl, alkylamino, acylamino, alkylsulfonylamino,
arylsulfonylamino and heterocyclic groups represented by R’; and the alkoxy,
cycloalkyloxy, cycloalkenyloxy, alkyl, cycloalkyl, heterocyclic-oxy and heterocyclic groups
represented by R* may be further substituted with one or more groups selected from a cyano
group, a nitro group, a halogen atom, carboxyl, phosphoryl, hydroxyl, amino, carbamoyl,
hydroxycarbamoyl, aminosulfonyl, sulfo, hydroxy lower alkyl, amino lower alkyl, cyclic
amino, lower alkylamino and lower alkylamino lower alkyl groups which may be protected,
a lower alkyl group, a lower alkenyl group, a lower alkoxy group, a lower alkoxycarbonyl
group, an acyl group, an aryl group, a heterocyclic group, a cycloalkyl group, an aralkyl
group, a lower alkylidene group, a mercapto group, a lower alkylthio group, a lower
alkylsulfinyl group, a lower alkylsulfonyl group, a lower alkylsulfonylcarbamoyl group, a

lower alkylcarbamoyl group, a lower alkylsulfonylamino group, a lower alkylaminosulfonyl



al kyl thi o, al kylsulfinyl, alkylsulfonyl, alkylam no,
acyl am no, al kyl sul fonyl am no, aryl sul fonyl am no and
het erocyclic groups represented by R3; and the al koxy,
cycl oal kyl oxy, cycl oal kenyl oxyy, al kyl, cycl oal kyl,
het er ocycl i c-oxy and heterocyclic groups represented
by R4 e further substituted.wth gne or re
&g dsartey o etPIk ey & oy biigrocuH E PP g, k!
heR26QLAE AfuPM 109Rk AREXY 10vRBABRRY Y¥bup, BIHEIXW lowRFLIRS) group, a
car banoyl , * hydroxycar banoyl, am nosul fonyl, sulfo,
lowgialbowy lovwealkyl grolp, adawanalkexysarbankhlpwerslkyli groumshd e lower
1Iower.alk%{Iam'no and | ower al kyl ami no | ower al kyl
a WOMTEh maybe protected, a lower alkyl group, a
[obxsyer al kenyl group, a |ower al koxy group, a |ower
al koxycarbonyl group, an acyl group, an aryl group

het er ocycﬂl'heca lgrlensperowp espeqsemief Py Zgravipe fugthensubstitpred with one or
¥t ReloR ol € L S Db L G 6r Brocho,

caﬂ?‘ikmfyl,&iyﬁpdx?udrbﬁrﬁyyl, hydropy loaver alkgt, amino lower alkyl and lower
al kyl sul fony| car banoyl, group, a | oper alk ar banoy!|
allgrlamo lgwerdliey] sioygs hich Hﬁ?ﬁ’&rﬁ’m@"t%dﬁwe’aﬁi‘ﬁ\%ﬁ’u@ alower

] a I
oL BB Roblel I o B s T RO IR o FOby
grivap, erlowyicdlkenyd) growp, ammarhliopegroap keoboyvet alvglsulidikdoaybamayd jgroup, a

a hal ogeno | ower al roup, a ower al ko | ower
loStergky GG et e b B ) B0 oG Hijo Ry Ry ate
gréﬁ‘;ﬁaxﬁléﬂ)% alkk QXN Hﬂv&faﬁéﬂ)grcﬁl 036] The al kyl ene

group represented by"Z may bé tfurther substituted with

[063E or nore groups selected froma cyano group, a

nitro gr hal ogen, at r boxyl car .

nydr oxycal BB gy PRgear iy be Sl fitped with the
grohpydx eipll fib@Wesubsadukivts F68 dach kebstituedd. Kyl  groups whi ch

may be protected, a |ower alkyl group, a |ower

al koxycar lm_cﬁdgiitiogr e heteraryalis Brogp gog cydis amine spup ey, cagh
sua?tlti(t%r&%a ]J)ecﬁlgilg%bstﬂﬁ%ﬁ)é’iﬁlaé Kb gr(g]ﬁ)oup, a | over

enyl group, an ara group, “a tower
[08B&)y! sul f onyl car bamoyl group, a |ower alkyl carbanoyl

group, a hal ogeno | ower al kyl grou a l . al kox

ower al k¥he salfrafiihe W(&mﬂ@%&e wg}%&%@p%ﬁi}nc*%%mmonly
o MR 07y SRS AR it it oup
sugh asip hydvogpipdrichitedtybgrospibst i t uent s for each

substituept. In diti.on, .the heterocycli r d. .
cyclic a W@F%@a}tﬁ)fo@ﬁél’fﬂﬁ‘% q?ﬂ%‘h{ncﬁ‘ﬁ@ Sglgsp with tineral acid
sulcHab BGdrosiBaE heil! IBRArMMrb i Padi® nPtrida8idRind [sQ@SR acid; salts with organic

carboxylic acid such as formic acid, acetic acid, citric acid, oxalic acid, fumaric acid, maleic

acid, succinic acid, malic acid, tartaric acid, aspartic acid, trichloroacetic acid and
trifluoroacetic acid; and salts with sulfonic acid such as methanesulfonic acid,
benzenesulfonic acid, p-toluenesulfonic acid, mesitylenesulfonic acid and
naphthalenesulfonic acid.
[0039]

Examples of salts formed with an acidic group include salts with alkaline
metal such as sodium and potassium; salts with alkaline earth metal such as calcium and

magnesium; ammonium salts; and salts with nitrogen-containing organic bases such as



The salt of the conpound of the general fornula [1]

i ncl udes comonly known salts forned with a basic
group such as an amino group, or with an acidic group
such as a hydroxyl or carboxyjo group. Exanples of
salts formed with a basic group include salts Wi th

| d hi

il g sttty B, Tyt o g N Gt R iR

m@thQ%Ebe@ldnféathﬁéﬂ‘an‘iorﬁﬁdlHles&i@ﬂhyﬁﬁmfl@ rdidyelchek flamaeShioaine,
aci citric acid, oxalic acid, fumaric aci d, mal ei ¢

diberizgtlansog N -hﬁmzyisr@rphen«:thyhamnwc il daphcrmrmm ard N\ d,
trichloroacetic acid and

dl??‘%?’[ﬂ&'ﬁﬂ‘f@@ﬂ‘ﬁe acid; and salts with sulfonic acid

such as nBlohaREeSs uint)ﬁgl b a@@b@deschsm@ng%rémme @t iFthe

p-tol uenesul fonic acid, nesitylenesul fonic acid and
compehiné af theesuembformuladil His 318883 cemieatlyl agseptdble sdlt thereof.
[Oggé]ned with an acidic group include salts wth

aline nmetal such as sodi um and potassium salts

wi t h al kaWheg iRederd\(foldxampd) oPticss isoalesd, lg%rﬁétﬁc isomers, and

magnesi um amonium salts; and salts wth
tagfomesy @ﬁwtmﬁhabmmgh@wgadp@vmg &epresgaied by thogeneral formula [1] or
th% )s/él[‘@kl’%'f%ﬁ} E}_%aer{t 1# P %}uﬁigs al&ﬁcﬁé%#ﬁg a%grals&‘%‘é‘fdes hydrates,
solN-atast dngd lattrystads.i ne, d| et hyI am ne, dicycl ohexyl am ne,

rocai ne, dibenzyl am ne, N benzyl-(3-phenethylam ne,

[0 4lﬂa]phenarri ne and N, N - di benzyl et hyl enedi am ne.

Mor eover , v, '

prefer abl el%ggzg &3 CBPE)tO E‘% agégn%gé&%gﬁ%?‘m? Jéérgvg 22? gelpresented by the
gemorainfidranufldl[ 1]) ok ﬁlea;ablﬂmrcﬁ(awas folbwy. accept abl e salt

|t gg:r:?]; Eﬁ%&éﬁ que | S o ftgrg)g)(f;flg %9\.5)) wgl)gd g}aylbﬁ substituted
oﬁ%b@ﬁﬁ%?ﬂ@ﬂﬁ NRowleik! 'pYéfEt‘aBl% ' §RE @%Eélﬁﬂl WertiAR 'dgRBERtocyclic

mul a [ 1] the salt thereof e present
grony shichanay be substiited is moue prefesalter s, and al so i ncl udes

hydr at | vat [ P
ComoundsTHE R BRIREHE Roiset b PVLErdR i HaghE plyieeicd wit
arbédk?l'“g@ou}gﬁﬁﬁé@}abfeor M @ompbu] whéeinSR i atcabogoIf %raﬁ;elsaﬁore

ows. The conpound wherein R is a heterocyc
Prgfeéi%mev\hl ch maybe substituted or a substituted phenyl

%;? gf oIC)S/c?ﬁg Eo%g;?gunﬁ wv%ep ﬁ?(o 'i?e?%ye )}'}agcﬁ{pwlgah }nsay%e Iprotected is

pefegdté. abllee compound wherein R’isa hydroxyl group is more preferable

The compound wherein R*is a cycloalkyloxy group which may be
substituted is preferable. The compound wherein R*is a cycloalkyloxy group is more
preferable.

The compound wherein R’ is a hydrogen atom is preferable.

The compound wherein Z is an alkylene group is preferable, and the
compound wherein Z is a methylene group is more preferable.

[0042]

Preferred benzophenone derivatives represented by the general formula [1]
include: 2-(4-morpholinyl)ethyl 3-(5-(4-(cyclopentyloxy)-2-hydroxybenzoyl)-2-((3-
hydroxy-1,2-benzisoxazol-6-yl)methoxy)phenyl)propionate; 4-((2-(2-carboxyethyl)-4-(4-
(cyclopentyloxy)-2-hydroxybenzoyl)phenoxy)methyl)benzoic acid; 3-(5-(4-



The conpound wherein R2 is a carboxyl group which may
be protected with an alkyl group is preferable. The
conmpound wherein R2 is a carboxyl group is nore
preferable. The conpound whergin R3 is a hydroxyl
group which may be protected is preferable. The

(B R el £ 2 oyt oal kyl oxy
1sc9¥a9M91)M‘éHz9i)of5@idhéhg Z?pfdﬂi?&iié hdid; %d'ﬁﬁSp(ﬂe(fc%laﬁérﬁyloi_}k)eZ-

onpound Wwher'ei n cycl oal ééﬂ rougkls nor e
hygrcgﬁ/bﬁrmlylé -2-((Brdrydeomydudriendisoxaral-oRE)methax Hpaknygerppianagrecid; or

e

1,298 Ed$ox Lol B- Al ethex IphényDpeipesrad heid of 42l t}%r@ffard @ore
benzophenone derivatives represented by the general

prefgraplg a [1] include: 2-(4-norpholinyl)ethyl
[0 é 5-(4-(cyc|opentyloxy)-2-hydroxybenzoy|)-2-((3-
Jr oxy-1, 2- benzi soxazol - 6-yl ) met hoxy) phenyl ) pr opi onat
e; 4-((2 T}%-bbamb?fmenatét}dn)vaﬁve(léprescnted by the general formula [1] is

prp@/ Cl p%g%%l Wng o%@h rsr/lgtrhgéybanozr%y(L&glge{t] carl l))e proHXce)dkl) ific method
hydr oxybenzoyl ) - 2- ((4-(3-hydr oxy- 5-
de@&%%h‘?ﬂf&{eg{{)eﬁ% it 7Y y yl')-2-((4-(3-hydroxy-

I soxazoly oxy) phenyl ) propi oni ¢ acid; and
[0844]5- (4- (cycl opentyl oxy) - 2-

hydr oxyb 3~ hydr ox benzi Soxaz
 hoxy) el SHH B ook b s bR e 8 oS g discases
su%l'i‘ g8 fheumatoid arthritis uvemle 1d10pathlc arthrltls and psonatlc arthntls

5-(4- (cyclopenfy oxy) - 2- hydr oxybenzo -((3-hy dr o
inflgmmatezy bewel @mu0@ayulymt1MW9twmﬁ rMprifbmﬁﬁ:, ystemlc lupus

G R G T e 4 30 o 8 e

nddesdNSfibréd's dyndfomdd fagahc@loly heutitis Mdndgs] kmeriur mephiritths . Of these
For exanple, it can be produced by the nethod

digrages; ihgaethrifis paewsns amgeelrishte. and thgpwatoidraghngisis mergpreferable.
[Ogl@eases in the present invention include: arthritis
Iseases such as rheumatoid arthritis, juvenile

i di opat hi ExaaipleN oftths TAIF, iRBibitbadded 1raﬂiehfre§eh8mventlon include
i nfl anmat ory bowel di seases such as ulcerative colitis

compuddohaying dW&asehlbgyma@hpm slugtp anssantleWF peamtibediesand soluble
Tlgéqlxé%ggrs{r? ThB%g]I%e—g}I?% %Ipt?l? es are more pre% %aglg ver:
[0046]

The administration route of the pharmaceutical composition of the present
invention is not particularly limited. The present pharmaceutical composition can be
administered via intravenous, oral, intramuscular, subcutaneous, inhalation, spraying, or
other administration routes. Moreover, the benzophenone derivative represented by the
general formula [1] or the salt thereof may be administered at the same time with the TNFa
inhibitor, or in a specific order.

[0047]

The method of using the benzophenone derivative represented by the general
formula [1] or the salt thereof and one or more TNFa inhibitors in combination according to
the present invention is useful as a method for the treatment such as the cure or prevention

of autoimmune diseases. In addition, this method is more usefully used for the cure of the



nodosa; S ogren's syndrome; active chronic hepatitis;
and gl onerul ar nephritis. O these diseases, the
arthritis diseases are preferable, and rheumatoid
arthritis is nore preferable.j4q [0045] Exanpl es of the
TNFa i nhibitor used in the present invention include
f ound (Q%%lng a TNFa inhibitory action, such as
‘1%ﬁ enRge %odi es and soluble TNFa receptors. The
anti - TNFGMQF&WQOQ bRSTACSITTRS @niYcRftRhabhRinidHPe BnZopBenone
adni ni stration route of the phar maceuti cal conposition
deufvatmerepnemd by tha\generalofortiglar b} orghe sdlicthirof ynd ¢nei areebre TNFo,

. T r.esent rnaceutlca 03|t on can b . .
inthioR € RN P0G TRAFH Si S TERE: & Py aliineE gptgimmune discases.
Fut AR ntﬁf&%arrhﬁﬂéﬁhé’dl 'c@x%gosi@érﬁbé'rﬂ&e uSéfull PLf for the cure of the
adm ni stration routes reover, the benzophenone
aforementieniedaliseass: esent ed by the general fornula [ 1 ]
o.r t he. SahA(%Cﬁ)té 1%%)015'16| %h({;de %Il? rﬂaprhé?ceg{lcea?c 88%‘&011 Present

time wt I'n a spe ICO

inl 0] thd heatihhagthek thesduigoit ﬁ}evéifm&@lﬁ hﬁﬂ@ Beeftedutoifinmue diseases
represented by the general formula [, 1 ] or the salt

becprap potsibind Birthesrevam Hehaapaunth af wividual pgentorssd aearedweed and

th@f %ﬁ'ﬁg &e& ?l?] e}')l{br ea%eeﬁ?l%%\t }l{giﬂ{)h ?ﬁll %)%11181%565 &ﬂ'on%sacﬁon Thus, it

cure or

bepﬁm\isemslslbl‘e toatduietting Maﬁecﬂs sfaagdieilual ageatddi ti on, this
nmethod is nore usefully used for the cure of the 14

[084%)r ement i oned dlsease Mor eover, a pharmaceuti cal

conposi t '\ng ]gy aﬂhé&uﬁ%‘f ?ﬁ?és‘?ﬁ&??f’t{l@ gre‘él@l{t'lﬂ@etn'tMS is used,

represent e e gener the sal
fotrhelatad achiimiivasrsacloas exvimertdyearrierndridaditutios agents)ydficH ark generally
h as the ention,of

st Fos HIBNal coy b prappia s ov T o Sseo hmesep i

confyERARh! | Q@céraldéﬂﬁ &n 6RRhMY nYetM&E %efs@ Eorhﬁ&ﬂ%ﬂs@n@f b f8enulated as
aforenenti oned di sease. Accordlng to the nethod and

taplietsy erpseles, ipomidersosppups, giaonlesf pillh sugpcasions, emﬂlwem lignds, powder
reat nent. such as; t he curde

fogggl@f,l% aqpé)omeé e dé%%s T ég%sﬁgﬁr(ﬁ"\é%esm {ihesw sk a?ches

oifitigdhtd, injédtdna amdiheSikef aﬂdl’iﬂay/béj&t&hmﬁwéﬂ Sithes eﬁhll@roe parenterally
reduced and then adn1n|stered t he harnaceutl

Metaopers thei adﬁu%lﬁratior@%ﬁqhml,t@swesmddh@n%bqr&rﬁ 05 @£ thq Rreparations
mgﬁgg (E/E?)gu%%? 8&]3111?1&@ x{)%ggmmltﬁ H‘Q:ea ehhé We? ?t)f t}16 patient, and the

ar mac
seperiyesitid Meﬁn‘s dyRmptgrne s Ttie recomamended dose remgel for adult patients is

generally 0.01 to 1000 mg/kg/day via oral administration or parenteral administration (for
example, injection, intravenous drip and rectal administration) either once or divided over

several administrations, or by administering the doses for several days at one time.

EXAMPLES
[0049]

The present invention will be described in the following test examples.
However, these examples are not intended to limit the scope of the present invention.
[0050]

3-(5-(4-(cyclopentyloxy)-2-hydroxybenzoyl)-2-((3-hydroxy-1,2-

benzisoxazol-6-yl)methoxy)phenyl)propionic acid (hereinafter referred to as compound A)



formul ati on additives such as excipients, carriers and
dilution agents, which are generally used for

formul ati on, may be appropriately mxed with the
present pharmaceutical conpogition. According to an
ordi nary method, these conpositions nay be fornul ated
as tablets, capsul es, powders, sSyrups,

wqmsmeﬁted@agwrﬁsh sohsfancsmu gy 4T NF o goilpdy (%éﬁo TN3-19.12, R&D
n d d ,
Svalrvdn e S DI chos, © of i ments,

[obgujections and the |like, and may be adm nistered
either orally or parenterally. Mbreover, the

Testolfkamipde 1 4Effents ﬁ‘étﬂlh sombined ageofennnonad Auang enti FENE getibody on
of the aratl arbitrarily determned in
m%%&&%ﬁ&@ aﬁe?'ﬁn dﬁg@‘){%ﬁd wei ght of the patient, and
the sev Qllght\(w@cfk -$10n @ DB ] fhiGe) (9 QU Bnicd P& group; Charles River
recommended dose range for adult patients Is

La@er@rms”yp@) OErg zyseglooe Z@gﬁ@]/, bg‘ynqt}@e ak (g‘gllagen dissolved in a 0.1
ni.st ) f 's
o) SR P o s

18 hgjuvait(BD)DRphdEt SyRemspio piepalréiaderﬁuleron s&heemhlsion (0.2
a mnistrations, or by adm.nistering the_doses far

mbhvey wiraderynallyinjested intorthe higshgteh E@l{seo@‘jfew on faxsgfter the
P rg%ﬁ,p%hl%li%ﬁ tﬁgsagfftﬁédtﬂgﬂ Wl ﬁ%ﬁ%dfdﬁlt s%)%rﬁﬁ}?{ &aki tlgat%og) so that

ese exanpl es are " not
typé ITicolladen sheifie wak iddueeqr esent i nvention. [ 0050]

3-(5-(4- I tyl 2- hyd 3-.hyd
ML R R E T S (e by S
soﬁﬁ{o% LOEL St t g%ﬁﬁﬁ@lﬁﬁﬁaoﬁ@ﬂww ad¥ed k8 the'RSution,
etted as a te substarice. An anti-TNFa anti body

fo{lowedby HidutioiNgith 918111H¢d Rafor. Slist eomedntigtion o€ c@np@mdaesmaa

e Bt s TR FLTL 2 9 ion

) hd BR8n bdbmpOhddBL ENmi Beinakblfibh fo¥combined administrati
© |gﬁ?uvveeknolrg9na | e gr&gg% cgg(Q (;r 10 ;)nmclenepea TIISTAtIon was

adjustedto berfad mgénRi vEBach icﬁmsaimmn@@sm@ibm nyjgistererstodhe mice.

ol 7L acel et TP aplippd RGNt phEihul} threlisgline. The
o\(’\*fg%ﬂb Aidn OB U an¥iOINFE a 1bcﬁyqﬁ@l% shti-ERARa8tiBoAR Y ?ﬁ}mouse) -dosing

agnostic Systens) to prepare an emnul si‘on.
sobidnSw e adfidted to ﬂﬁb)l 2Saag/mtit.r der comeéntration ef thechnhrifI@F(t latibody in
hip of each nouse. Twenty-one days after the ry
thie anirANF e jastibodyH&0 mﬁmousp)gd@mﬁolw foneombiged a@mlmstratlon was

(gv];s?«ﬁcf oq)a r(y %va gfnl;]]é hocﬂ)sing s%hﬁgﬂtvvastlytpa%eh on%ﬁﬂ}!' Aitiistered to the

mice.

3_

To control group, polyvinylpyrrolidone solution wés orally administered, an
d hamster IgG (MP Biomedical) dissolved in phosphate buffered saline (hamster IgG
concentration: 0.25 mg/mL) was intraperitoneally administered.

After the second immunization, mice that developed arthritis were
successively divided into groups. Thereafter, from the day at which the onset of arthritis
was observed (day 1), compound A was administered once a day for 10 days, and the anti-
TNFo antibody was administered on day 1, day 4 and day 8.

The knuckle portion and the articulations of wrist and tarsus portions of the

four paws of each mouse were evaluated using the following 4 scores. In a total of the



Compound A was dissolved in a 2-fold nolar anount of
sodi um hydroxi de solution, and a 3-fold wei ght of
pol yvi nyl pyrrol i done was then added to the sol ution,
followed by dilution with disfg!lled water. The
concentration of conmpound Ain a conpound A (30

/ kq) ~dosi ng sol yuti.on was adj.u d to be 3 ng/nL. The
fo RS AR PP YR o SACT AL SERBBENd. A (3
ny/ kg) - dqgeinB@hseyit i on for conbi ned adm ni strati on was

adj usted to be 0.3 no/nL. Each dosing solution was
oral | y adiswelingoédng or tweetony erea sliphswgiting qigmkle

i bod N d i h L.pe.
The  concaarenEah R ol o 18Rt AEbetle Hefhet g

ant i - TNFa3: aRfehéi0€lywélBhP ofpamise) - dosi ng  sol uti on was

adj usted to be 1.25 rr}%rrL The concentration of the .

ant i - TNFdnafditigpdfe prliritisyahibifion rpigrvas obtaingsolythe gellowing
fodiquse) - dosi ng sol ution for conbined admi nistration

was adjusted to be 0.25 ng/nL. Each dosing sol ution

was i ntr ajehritisanhibition raedrt4)i=s1 @r -gthd scotehs thariested sitstance-dosing

control grqup, polyvinylpyrrolidone solution was
gr@ln%{whwcgsmfmesqoeﬁeﬁgroawx hanster 1gG (MP Bi onedical )
[095233‘)' ved in phosphate buffered saline (hanster 119G

concentration: 0.25 ng/nL) was intraperitoneally

adm ni st efledesuidstof the drthrisie oankhke daynfollowatg) the finali adenitikiaition are

devel gped arthritis were successively divided into
Sh@WBd‘ﬁ)?@bl%ereafter, fromthe day at which the onset of
[Oagdj hritis was observed (day 1), conmpound A was

a ni stered once a day for 10 days, and the anti -
[TANEd] ant i body was adm ni stered on day 1, day 4 and day

and t arsus pora%mgﬁun he four paws of d¥8Hitisdekyhition rate (%)

CHBLGIaVAL ek sing the following 4 scores. In a
to aIn oftth E/‘li%}J four paws, the maximumarthritis 23

A%M%ibggi’zé(?“&@%?nts. 0: no changes 1: swel4jng

Céthpi 08 nigfee &PmtioTNBoShiiBidy Sneg | i ng of ankle 2:
/svvelllng of three or nore toes, or noderate swelli¥y
MoHSankl e 3: extensive swell] ng of paws ln addition,

the arthritis inhibition rate was obtai ned by the
[0§8 lowing fornmula: Arthritis inhibition rate (%9 =
- (the score of the tested substance-dosing
gr oup/ t heTigcatteitifiniibios @tts 6f comippupd A(30 &ih/k©A2ing

administration group and the anti-TNFa antibody (250 pg /mouse)-dosing administration
group were 23% and 32%, respectively. In contrast, the arthritis inhibition rate of the
group to which both compound A (3 mg/kg) and the anti-TNFa antibody (50 pg /mouse)
‘were applied in combination, was 50%. Thus, the combined use of compound A and the
anti-TNFa antibody extremely strongly inhibited arthritis.

The doses of compound A and the anti-TNFa antibody in the combined use
were extremely small, namely, 1/10 and 1/5 of the high dose of compound A (30 mg/kg) and
the high dose of the anti-TNFa antibody (250 pg/mouse), respectively. However, the
combined use of compound A and the anti-TNFa antibody exhibited a significantly strong
anti-arthritic effect.



The results of the arthritis on the day follow ng the

final admnistration are shown in Table 1. [0053]

[ Tabl e 1] Dosing group Arthritis inhibition rate (%

Conpound A (30 ng/kg) 23 Antj+TNFa anti body 250

pg/ mouse 32 Conpound A 3 ng/ kg and anti-TNFa anti body

a%) gg 50 /nouse [0054] The arthritis inhibition rates
[0 5](:orrpound A (30 ng/kg)-dosing admnistration group

and the agd jscId¥F&oaNtht BOCVE bfnl, HcdiiBHeEIdHRSHAon of the

admi ni stration group were 23% and 32% respectively.
behmlﬂmnmnmvamﬁereareswcd bythergendralk foomuladi borghe salthereof and one

orgwgrp q‘-?#@%é\gg}hlqo%ﬁél% rglgg%é‘réé art | k%ﬁ%r ?ré{]tlﬂ}lwt is useful for

th€ GERRAE élﬁH as ‘ﬂ@scu"i_’@a@ n%%’tloﬁ Rl ned use of

conpound A I - TNFa anti body extrenely
strongly |nh| blted arthritis. The doses of conmpound A
nt.i,: )1tj body in the conbined use were
m@i%tﬁ&%h&ﬁ“}fﬁniﬁ ly, 1/10 and 1/5 of the high dose
[0956 conpound A (30 ng/ kg) and the high dose of the

anti - TNFa anti body (250 g/ mouse), respectively
However, Ameth SW@di hesgopiten Wﬁ@vwramwttth@eof and one or

N R L RO k50 bRy S s e
ROV Erel &HohoF audihRNRE BRehses mmpﬁdrﬁﬁt:étﬁféaIQforﬁﬂb@ltlon containing
benzophenone derivative represented by the genera

thessrsubstandes isj useful forghe tipatmeniesugh s thectuemer preyention ef quipimmune
dl nhi bitors exhibits synergistic anti-arthritis
®ets, and thus it is useful for the treatnent such
as the cure and prevention of arthritis. |NDUSTRI AL
APPLI CABI LI TY [0056]




A nmet hod of using a benzophenone derivative or a salt
thereof and one or nore TNFa inhibitors in
conbination is useful as a nethod for the treatnent
such as the cure or preventi@n of autoi nmune
di seases. A pharmaceutical conposition containing
t hese substances is useful orphgﬁ treatnment such as
the cure or prevention of ne diseases. 18
CLAIMS 1. A nethod of using a benzophenone derivative
repr esent t
L ercof | An g g e e e gonera
fofmoula bblew drracsattnisertofaihd ant or moveENHo Setabitars iff émmbimatéonlfpr the
OR3 R1L Z OI %R 51 i R4 R2 wherein R represents
treatrRIY oF BUGERNBNGHISTASSSihi ch may be substituted, a
[F Lihtuted phenyl group or an al kyl group which may
e substituted; Z represents an al kyl ene group which
may be substituted; R2 represents a heterocyclic group
whi ch may be sub , an al koxycar bonyl or
het erocyclic car roup which may be substituted,
phi ch may be protected; R3

representsg pm a hal ogen atom a cyano

groiz, a ¢ar boxyl group which may be

g?}t S j-get, a4y XV _gFOupsdhi ch  may be protect ed,
am w0 grgup W ifh may bé“protected, a nercapto

group, a carlbanogd® group, or an al kyl, al kenyl,
cycl oal kyl, ary aral kyl , al koxy, aryl oxy, acyl,
al koxycarbonyl, aryl oxycarbonyl, alkylthio,

vl [ , | f . i : I '
WIS Ut wnh B DB 88X St pheny
gr@tllipﬁbhmn/dlkﬂfglrﬁqu&/biieh shHyHei sh}:it'ﬁ}itﬁd;@lrepr@ﬁme I&E raltl@lm group which
al koxy, .cycl oal kyl oxy, cycl oal kenyl oxy, a : )
mgy/bg 8&’?1{5‘/‘{6,‘1; Rgmr%feg% |aih@¥ea%y06‘f gr%t‘é%(@bwy be sehstied, an
ol R oF Be SHRTCA LBy BRRp e Pir BE Bl Of 89880cy
growy Whithagayosedbrotpeted; BRI seiprasdnts whgdmwgen ®ony, @ hrlwgemtioma a cyano
heterqcyclic gro whi ch be ,substituted,, or.a .
Qb ST, ERP R EAD Y] EERP. WHSH By PESEELed, adtyliy) Broup which
m& B&'ProtéMudCih FRholBolS WhRAWRE b Arbtediddad H¥tcaBloWdup, BRarbamoyl
represents a hydroxyl group which may be protected;

gréMp,r epr esent s a cycl oal kyl oxy group whi ch may be

orsalﬂ%ﬁg)}l,talflgeeng/i, 05051051?(9{, %fc’y?,ne{rglk%, alkoxy, aryloxy, acyl, alkoxycarbonyl,

aryloxycarbonyl, alkylthio, alkylsulfinyl, alkylsulfonyl, alkylamino, acylamino,
alkylsulfonylamino, arylsulfonylamino or heterocyclic group which may be substituted; R?
represents an alkoxy, cycloalkyloxy, cycloalkenyloxy, alkyl, cycloalkyl, heterocyclic-oxy or
heterocyclic group which may be substituted; and R’ represents a hydrogen atom, a halogen
atom, or a hydroxyl group.

2. The method according to claim 1, wherein R! represents a heterocyclic group
which may be substituted, or a substituted phenyl group; R? represents a carboxyl group
which may be protected with an alkyl group; R® represents a hydroxyl group which may be
protected, R’ represents a cycloalkyloxy group which may be substituted; R’ represents a
hydrogen atom; and Z represents an alkylene group.

3. The method according to claim 1 or 2, wherein R! represents a heterocyclic



hydrogen atom and Z represents an al kyl ene group. 3.
The nmethod according to claim1 or 2, wherein R
represents a heterocyclic 19 group which nay be
substituted; R2 represents a garboxyl group; and R3
represents a hydroxyl group. 4. The nethod according
to c reln t he benzophenone .derivatiye
B PSP S o (A ORGP YR A 1 reprents a
hy%r&{yi gibupcycl opentyl oxy) - 2-
hydroxybenzoyl ) -2-((3- hydroxy- 1, 2- benzi soxazol - 6-yl ) me
4.1 hoxy) pherhel methop aenoading - ¢lgim 1, 'wherein the benzophenone derivative is a

coffioh ST ONON B NS B s operyiSRy R o
R bbof DYE| ORIy XY U LOAT I ey o, 4-(2-

roxy-5- isoxazol yl) benzyog ) phenyl ) propi oni c_aci d
(29arbpﬁ§ethﬁlr)ﬂo<& -(grdopentylgxy) pmbfnzwt qxypinethyl)benzoic acid,

an??”@@*@eaﬁﬁe@ﬁ%mxyt&a*t@ﬁz BB GRS EI T3 nyr oxy
isoxhzalyhbéryoxpphénybpropignieadiaxy) phenyl ) pr opi oni ¢ aci d.
6. The nethod according to clainms | to wher ei n

5.TNFa i nhi Biesgthpd a%ﬁ@rdla&tq Qlarmi:tw ea?tfl.ﬂbeo‘ae;nzonhen%%{ierwaﬂve is 3-
t
T e RREASH) Dol o B AT D2 (3 R RL 2 en s Sfrazgl 6

ylphethowg ) gheniy Hptopoomigpaxsd.t i on for the treat rrent of
aut oi mune di s whi c rise en
6.der i vativ“éberlaﬁtﬁeiémowﬁmh@ e &f ef%t* Zﬁ\?@é ity is an
t L. of and one or nore TNFa i nhi bitors:
a“?iﬁcﬁ‘ﬁnlﬁ’t%“tt’@?& R3 R-~Z%f RS | R4 R2 wherein R
7.r epr esentBheambilibe beydihg € Ghinil whd, Grherdiy tHe@utoimmune diseases are
supstituted, a substituted phenyl group or an al kyl
argridis giseAieeh may be substituted; Z represents an
aI kyl ene g it y : :
r epresents E)g&ﬁletégétgcgl o OSﬁfog Efgpghtﬁ’f{?ﬁmﬁ%\} Og%tmmmune diseases,
whichsbimnptiteaa, beampmhm«;emwath)mmbresentﬁbbﬁﬁw @guodrakformula below or a
carbonyl group which may be substituted, or a carboxyl
a{}r"bﬁfﬁo ©ne paipose THFetiBliPEers: R3 represents a hydr ogen
gh hal ogen atom a cyano group, a nitro group, a
car $I group which may be protected, a hydroxyl
group which nay be prot ected, an am no group which
may be protect edoa mR apto group, a carbanoyl

wherein R! represents a heterocyclic group which may be substituted, a substituted phenyl
group or an alkyl group which may be substituted; Z represents an alkylene group which
may be substituted; R? represents a heterocyclic group which may be substituted, an
alkoxycarbonyl or heterocyclic carbonyl group which may be substituted, or a carboxyl
group which may be protected; R? represents a hydrogen atom, a halogen atom, a cyano
group, a nitro group, a carboxyl group which may be protected, a hydroxyl group which

may be protected, an amino group which may be protected, a mercapto group, a carbamoyl



20 group, or an alkyl, alkenyl, cycloal kyl, aryl,

aral kyl, al koxy, aryloxy, acyl, alkoxycarbonyl,

aryl oxycar bonyl , al kylthi o, alkylsulfinyl,

al kyl sul fonyl, al kyl am no, acyl am no,

al kyl sul fonyl am no, aryl sul fonyl am no or heterocyclic

géoup whi ch may be substituted; R4 represents an
%oxy, cycl oal kyl oxy, cycl oal kenyl oxy, al kyl,

or%%ll@@'éi%ngl h?@l@élﬁ?ly ey, CarélKM Blkoxy) atye6:86 XS/l d)k(g&ry@é&féonyl

e substituted: and R5 represents a hydrogen

arﬂp&mar@nbrhlaaqéthlo alkatenlfow], alkaen foryl allfylempno, gcylaméno,

IIANERSAHEAS A SREROR AR ASERLAIRGIS SR Mene subssituta; B¢

repesehitddst alk@&t}edycl@{lky’ﬂloﬁygl b?&lbilhér@do;@hﬁkyﬂ cgﬂ@albyl E&erocychc -0Xy Or
represents a .carboxyl group ch prot ect ed

may
hejgroqyclip SEauRyYhigh Bay be ﬁsb%ﬁ%@aﬁ& r@fﬁﬁ?&%éwdroggp i, a halogen
atdfl] &Jhgﬁy,ﬁgégigtected R4 represents a cycl oal kyl oxy

group substituted; R5 represents a
9.hydro g en "Htaphanaauéuﬁcai epmesstids aca:nr(hmg(ty)l adaim §rwchepein RO represents
The rmaceutj.c

It di
o RGP WD e e EP AR PGEDRT G Bfesh BapR, Tepresents
a mox% MBS S8 be E’%téc@&f FHE A 81ks1 %@ﬁp %Wepﬂa@éiﬂpé hydroxyl

represents” a hydroxyl group.
grotawiichandyi brairoteowpoku teprasents e sydpallylony gtcnlp rwfaqh may be

h d
sbShGHTE FPisarae § RIGRRhaP gt Zemirecst @ IRTBR Boup.
10cycl opentyd 9 ac?euﬁb’aﬂ l@@iﬁ;ﬁbﬁﬁé@ Kbobrdng (G3cIAHOE OXY hedeif R
X

enzi soxazol - ) met ho phenyl proplo?ate

TeRrepqps § heter@r«mimemw hich-rpay. kecspbptaspieAt BT tspyeperts a carboxyl group;

angyl?g%(r%ge?lcyc c?rgpﬁ)?%? @/P) ;TEtZI_ﬁyI ) benzoic acid, and

11hydr oxyb eTlZdeahnEcdlfléal (cBmIpysiﬁ@lx yco'érdlﬁg)to&ﬂahy $ )\*’zimﬂéiﬁ ltheo
xy)phenyl glonlc acid.  12. The pharmaceut.i
PRISEPRG Al vVAR OIS & q@glppsnd:ﬁ%@qw%ﬁow%ﬁemﬁmhﬁhnyl)ethyl 3-(5-(4-

“28?@'?%8{3?@112‘%%%9{”}?’%@ Yo A SO - hyar o
yhtyethdx Pplsayhprpicanate, 4§¢2¢{(2-caboyethybie (A gyploppityloxg)-2-
e DB RS RHERBTIFERE i Ko { R G BPoTEog->
h}gﬁﬂgpgﬁogl)?%(@t@%r% 567;Bgaz%mli5§£ugg§§u{xz%le ?;gpﬁ%hfcl 2Rl
14di seases Hrepharmbeeutical cdinpesities according to claim 8, wherein the
benzophenone derivative is 3-(5-(4-(cyclopentyloxy)-2-hydroxybenzoyl)-2-((3-hydroxy-
1,2-benzisoxazol-6-yl)methoxy)phenyl)propionic acid.

13. The pharmaceutical composition according to claims 8 to 12, wherein the
TNFa inhibitor is an anti-TNFa antibody.

14. The pharmaceutical composition according to claims 8 to 13, wherein the

autoimmune diseases are arthritis diseases.



