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1 DESCRI PTI ON METHOD OF UTI LI ZATI ON OF COMBI NATI ON OF
BENZOPHENONE DERI VATI VE OR SALT THERECF AND

| MMUNCSUPPRESSI NG  AGENT, AND PHARMACEUTI CAL

COVPCSI TI ON COVPRI SI NG THESE ONENTS TECHNI CAL

FI ELD [ 0001] The present | nDExURIPION! ates to a net hod
of usin %ﬁﬁg enone derivative or a salt thereof
and an @% HHOAYEH COMBRAMHBONRF BENZOPHENONE

t r eat ment DERCVABYEL DX SAUT Q‘I—EJRECﬁ? RUBMRANIRDSPIPPRESSING

aut oi mune di seases. In addition, the present

i nvention al sAGENEAND PHARNASERTIGAL COMP@SITHONI t i on

contai ni ng a benzopRMRNYE ﬁt¥%E t t her eof
and an i nmmunosuppressi ng agen uséﬁM?bN?

treatnment such as the cure or prevention of autoinnune
di seases. BACKGROUND ART 10 [0002] Autoi nune

di seases, such as arthritis diseases in connective
THAWNIEAL FEEBers typified by rheumatoid arthritis
[&ﬂHze, for exanple, dysfunction as a result of the

pro

ression of the destruction of cartilage and/or

b one, andThedptesentihiventioh fekadsQo b MeBRIdbF ﬁilf@ & B&zﬁ@iehyn derivative or a
o date, for the drug treatnment of rheu d

SQ {hﬁﬁﬁf’g*}“g ag H&“‘BP‘P?@PPYPVBE&%}# iy eqrphingtios for thestreatment such as the cure or

prevemion of heldimnitel dideseS. am&&lﬁbln Qiﬁe%}éseﬁ%%a S8 &% o
rln and i ndonet haci n, gold reparati o
Pgﬁ'g’é @PP‘WW@ %n@%mqefehmrﬂas@nd ﬂ@lg@tlym)thsmmd an

nﬂﬁuﬁbsﬁﬁﬁés%inbl %é’ﬂt Dfoful &L Qhﬂﬁlant@ﬁ&% thf % &) > o qr?]vgntlon of autoimmune

have been use However, e progressi on
digeases ucti on of cartllage and/ or bone, which is the
| argest problemof arthritis, cannot be conpletely
su ressed wth the currently used treatnment nethods.
YUNDFARIN t he vi ewpoi nt of side effects, the 20
[ PQIenentloned drugs cannot be used for a Iong peri od
i me. Thus, these treatnent nethods have not yet

provi ded Autsiatnusit distasey siichel bitkits difcR@0 R coifiecive fisdle disorders
ﬁﬁdﬁ'%&ﬁgp§u£ % on a 0|nnupe di_seases,
tyﬁ OSUPPres ?‘ﬂﬁ ‘é@@ﬁ? or F¥31B e AYSEINEHMH 2 IR I sheerogression of

thBdestnetidn df)cartilige anmme LRB RS Sthd QiR ni'%?}% t%ifl?%%se y life.

arthrltlgg(%’ %Prou |nh|b|t¥n the pro -
ant i bodi teptor fF528pens Pt thpematpidarthprivindfogireatyipesof arthritis,
Tt g S P
preparation, disease-modifying anti-rheumatoid drugs (DMARDS) such as D-penicillamine,
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, immunosuppressing agents
have been known (Non-Patent Document 1). The immunosuppressing agehts suppress arthritis
through inhibiting the production of antibodies, the production of cytokine, proliferation of

lymphocyte, and the like. As such immunosuppressing agent, methotrexate and dexamethasone
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have been pl aced on the market, and even at present,
the research and devel opnent of drugs are being
performed. On the other hand, bgnzophenone derivatives
having an antiarthritic action have been known. It

haeshdes pRcI Re haAet, biESRn BEFERR! %qgs%ar‘éﬁ‘ Ef(lj&’ @évl%l\ﬂﬁrﬁent of drugs are

| nhibit a transcription 5 factor AP-
bemgpetormedye an excel l ent antiarthri t| c action (Pat ent

Document @) the JiRP84d. DBLEMERSne &%nvﬁwéé’ﬁa ?r{g A aﬁp %thélgg getion have

several anti-arthritis agents in conbi 1on
bkm@wp;\bﬁhﬁﬁab®n kn@we tjmetﬂleseb)enzobbmenederlvah&s ehibded trafscription

[ t s for such
SRR L BT Sb R SRTRLEE Rl umen 1)
[M&Vk not been achleved 10 Furthernore, a nethod of
using an | MAnunosu e ent. and benzophengne
derivative oﬁegv‘?rnagglgth iﬂ#‘fsg}gtf%ﬁr #i a&“‘é?ﬁ‘i“&frﬁgie?fs in combination has been
knmmb(Nmi—Panm Dasurhiéit 2§ € HoweRa\he AlimBed of anteithRis nts for such
D(%:UI%CE ?%QIT (ggcu NT 15 [ 0005] PATENT
cqmoip %SFﬁ%\lE‘P’é pndfps, setistactory ﬂl@f apm@ﬁfmh@@ nphb@ph a«élleved
NON- PATE%M%&Musm%%F rEﬁJ@%{mﬂg% D¢ gmd a
ar na

Bertram G Kat zung, Basic ni cal
WZHPIP‘?HOWGEH?W%\%VIHS/E@@WWW aagionrpresintbinatiop hasglwb&ﬁ(known at all.
(2004) NON- PATENT DOCUMENT 2: The New Engl and Jour nal

of Medicine (N. Engl. J. Med.), vol. 334, .

PRYQR ARTJI0C SOUTLI NE OF THE | NVENTI ON PROBLEMS TO

Pﬁﬁm§§E§ﬁRH§gN¥HE I NVENTI ON 25 [0007] It has been
desired to devel op a nethod useful for the treatnent
[0G6h as the cure or prevention of autoimmune
'éﬁf phar naceu eful for
P}t#we ér sat ﬁtﬁsugﬁteglgu?’ﬁ@ ‘gbjlf%t 6’3@%%@@5‘}2630 pgmphlet
aut oi nmune di seases. MEANS FOR SOLVI NG THE PROBLEMS
r e af orementi oned circunstances, as a
F@@%ﬁ?ﬁggiDﬁﬁggﬁgﬁﬁé studies, the 3 present inventors
[doasle di scovered that a nethod of using a benzophenone
resented by the general fornmula [1]
N&z‘f Wi QCIMENT: o BerteamC druetiss, Ragicok Clinical Phirmacolog, Niath
Edifion MECHBRISECothadis PpSo400950 (2004)
NON-PATENT DOCUMENT 2: The New England Journal of Medicine (N. Engl. J. Med)),
vol. 334, pp. 1287-1291 (1996)

OUTLINE OF THE INVENTION
PROBLEMS TO BE SOLVED BY THE INVENTION
[0007]
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
[0008]

Under the aforementioned circumstances, as a result of intensive studies, the
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conmbination is useful as a nethod for the treatnent
such as the cure or prevention of autoi nmune

di seases: 5 [Fornula 1] O3 [1]] R'ZOI RE R4 R2
wherein Rl represents a heteroé&clic group whi ch nmay

i ed.. a s titut enyl_.drou or .an .
of¥Figd 08haln b ischvaiety A 8860 PR 2ot gffatisg reprosented
bythie\semina formaulep] 1bélow ofmayalbiberesind ohé oif oke ilmunosuppressing agents in
represents het erocycli c group which may be .
cQrifugtion it wath! v Deped e ahasERen, Fich e (18 ey pE preyention of
agaibamgldisgigeslp whi ch may be substituted, or a carboxyl
roup which nay be 10 protected; R3 represents a
H%V@F%dén atom a hal ogen atom a cyano group, a nitro
~group, a carboxyl group which may be protected, a
~hydroxyl group which nmgy be protected, an amno group
“whi ch may be prdDectd®” a nmercapto group, a carbanoyl
~group, or an alk{l, alkenyl, cycloalkyl, aryl,
caral kyl, . abRexys” ax 4 ox acyl , al koxycar bonyl,
??fﬁarylﬁxyca* ony]| , - al io, alky[Hulfnyl,
calkyfsul FeayL# agkykamAe, acyl am no,
ﬁaylsfon 1 arNio, aryl SL_Rf_OnyI am no or 15
“heterocyclid_grog® which may be substituted; R
.represents-ansaf’koxy, cycloal kyl oxy, cycl oal kenyl oxy,
al kyl, cycl oal kyl, heterocyclic-oxy or heterocyclic
w@ét@imml\ﬁlb[ﬁreibnﬁ&meibﬁ)clyﬁwlgibﬁﬂ whieklina Bl suBStitiRA LsuB8titstedphenyl group
hydrogen atqom a hal ogen atom or a héﬁ&oxyl group.
O3 Eroud ot o UPRIHEY & EPiSRsHip Ky |aHR 4D which may be
sUbREEE CRUleb e ddnt sSCOHERRSAy L H OB o&P Whidh ) Be bRERIVASIIRIXGERbonyl or
is wuseful for the treéatnent such aS the cure or
heseragrctic cohomyl seoup SThvipkumry e sgbyigued, orp garboxyhgropp which may be

_ i . on. .
P R R tR A0 ﬁ%’é%f%%ﬁ%%%éf%ﬁﬁﬁ@%%@% g0 group. &
carbexybgnoup phish oty bearotecied, ¢ bydrexyl gsmptvdtctpay beeprgiected, ah amino
e r

103 WAL shbloc honb s, 3R creab UG, o B sRhunR'eF alio alkenyl
cyeboatkylyatyhotalkyly alkdvey, snyloay,raeyls alkornykarhenyll laeyloxycarbonyl, alkylthio,

reventi of ~ aut o ne di seases n he .
SRS ARy hroRs AR A BERRS R ol Eing, spdpulfopdamino or
héterotysli€ group ®\Fhidhhﬁayt He%bsﬂhgtéd; Rictpresentd an hikexys tyoboatkiyloxy,

eyent.i on aut oi ne di seases. ,MODE FOR CARRYI.NG

oyggalignploy Fzﬁivallfmyggﬁﬁfoerﬁl&we%é‘ﬁ&erchgrﬁr?%%h pay be
sulbetittRE Canid RE deréseis ladiyliroB&l A¥n, 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
[0009]

The method of using the benzophenone derivative represented by the general
formula [1] or the salt thereof and one or more immunosuppressing agents 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
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5 1n the present description, each termhas the
foll owi ng nmeani ngs, unless otherwise specified. A
hal ogen atomrefers to a fluoripne atom a chlorine
atom a brom ne atomand an iodine atom an al kyl
a linear or branched
Clg%;brgg{(ﬁtﬁ)arogﬁgg%néﬁémhsﬁet hyl, ethyl, n-propyl,
i sopropyl, n-butyl, sec-butyl, |sobutyl tert- butyl

Iﬂﬁgé '@Qﬁ§ﬁ$ I tyI and octyl; a Iomer
a y%tgﬁ%up re %FEI%O, ﬁﬁx%ngnple a linear or

[@i@hched Cl1.6 al kyl group such as nethyl, ethyl,

LoD TR e et R0 e

aI Kyl gr adphe ;ﬁés%ﬁﬁdekﬁlptlﬁﬂ,fea&xt@ﬂﬁhﬁ. th@follloWBRmdAhings, unless otherwise
%nﬁhed hal ogeno-Cl. b al kyl group such as
SBCY6Fonet hyl , chl oromet hyl , br ononet hyl

di chloro r@hzﬁbfé@n atdrh tdférs' & @fﬁﬁ;ﬂm‘ btont E'cﬁlmrlﬁ’é &Hi’ﬁ,t Momine atom and an

chl oroet hyl, dichloroethyl, trichloroeth
iadHiesiamsrag iky] graun seﬁrra)vveforaxmy, 3 lmmoréranyhedghou@ikyl group such as

rrfeﬁfy? refhyt Q- mef);?}fl 1%@%[& Sebuiyl] deB! %Qtryl ngﬁ%ﬁ%pﬁg}rlcﬂeﬁtyl isopentyl,

koxy- C suc
h@tyh dptrbandyctyl; m.lpwgmﬂw gesup y¢fers mcetﬁbrc@xytgplhya lnmaxjor branched C,.¢ alkyl

SIS i, By A LS AL, AU SBISE Pt pry

amyt leqm;ens'u ca]hah)geﬂwldwev(glm} tghyup, reflassdo,dtyexhinple, alitkar or branched

dro r | ;. and,anj ani no, | r_al rou refers
B S i B bRy b S reetiy sty Histomerty,
trﬁmormmmyhchlmn?agt, hmbroa?gl a&hmeam regighldroethy1Gad thloPropyl; a
rerers or exa

| k |
oot AR st By G P oS ftesq pHyRIcEY Fygalkoxy-Cra alkyl
gRp B-@dmls metmpm&aﬁnythmmam )ﬂ~prob&§ﬁiéfh§ﬂ Yﬂetho&?&ﬁﬁ A ethoxyethyl;

hexeny g}tlen yl and oct enyl [ower a

aj Y‘B’B’ﬁ’ 'Pé‘reé%l 1tg6°“PfféﬁeméSbafﬁf3?’@mplf  fipgag pr 'amn@ﬁ%ms@ey-cm alkyl
gfetp Suchlak ﬁ?dfbxygﬁé?hkﬂ hy%ﬁ)x?b’tﬁljl and h}‘&r@i@gwroﬁ}]l | 2l an Qﬁlﬁﬂ%\)&%r’alkyl group

i sopraopenyl utenyl I Sobut eny pentenyl [0
referg {5 F gracle.gin @mina-61.ealkyleupfsaeh aseminsiresthyd, apgndethyl and

a&ﬂﬁkﬁ) ﬁyl group such as cycl opropyl, cyclobutyl,
cyc Eentyl cycl ohexyl and cycloheptyl; a
[y E] oal kyl oxy group refers to, for exarrpl e, a C3.7

cycl oal ky h r
cycl obuty oé%erg'g%% 89 #&B enty I%%}I,S}Q & c‘?é 3&’*”[“8%}"351 Cgrqpalkenyl group
sur:jz(als opgh alwl,qupengh ikopropysil, batdnegh) ysbobucenyd) rpauqenylﬂie&émﬂ theptenyl and

ol A ATOHy P AR e R Loy L b R3franghed Py alkeny group

s@h@klpmye eyl sprogenyl, oppedy| tatenph) @6hitenyl Shd/pentengl.
UE& hyI and an aralkyl 5 group refers to, for

an ar-Cl 12 al kyl group such as benzyl,

di phe nyI netjdalkyl %x‘ohi:! kefers ) est@kiple, é‘ﬁ!ﬁy@%h@ﬂ%&&p fBKlas
I TEE

cyclobutyl, cyclopentyl cyclohexyl and cycloheptyl; a cycloalkyloxy group refers
to, for example, a Cs.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.

[0013]

An aryl group refers to, for example, phenyl, tolyl and naphthyl; and an aralkyl
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An aryloxy group refers to, for exanple, phenoxy and
napht hoxy; and an 5 aryl oxycarbonyl group refers to,
for exanpl e, phenoxycarbonyl and napht hoxycarbonyl .
[0015] An al koxy group refers to, for exanple, a

grﬁgl? ﬁ%&/? ; br anc ee dﬁng}: gééx@(yll( éﬁg\‘fg(ﬂ%?e lcgwﬁwg;nethyl trityl,

pheﬁél‘hyll; Why&%ﬁzﬁuh@xaphtﬂyﬁﬁéth}hm oxy, pentyl oxy,
g&gentyloxy, hexyl oxy, heptyl oxy and octyl oxy; a
[905%le r al koxy group refers to, for 10 exanple, a

l'i near oraAdirpeey eduf-terés &, k&%xarﬁ;sle%e&}*?%@ﬁ E&g&}éd an

et hoxy, n-propoxy, 1 Sopropoxy, but oxy, 1sobuto
arg'@&l@{hoaxl,gromﬁeferw B gxaniple; pmr@xycadmyh and pepithdxysabonyl.
[0BD&) an al koxyal kyl group refers to, for exanple,
nmet'hoxynet hyl , et hoxynethyl and 2- ,
(trimet hﬁ@lkwmmgemmt exa[rfpll:l@]ineait Br lkancalbd((/?l ﬁralakoxy group

fers to,. fo
sufh 4 BeABLE Pk v pr o I8RO . At et hondt G BHERY feg-butos,
Pq”mi‘b’l Eﬂmtﬂ@@lﬂdxylﬁﬂy, aﬂei&t@?bg)@ Mdﬁ(myibx;g ﬁ%merra&foﬁi grou refers to, for
[ . eX r rancne

iyPllsih Bl ShyRasped e b B8 RER s e mo s moroposy,
is6jrbpoKy CBbIReKY IsobitoBy, %&%Y&@ft@ﬁlbﬁ’mx?r ,4fntyloxy and isopentyloxy; and an
sop oxycar.bonyl , n- but oxycar bon |sobutox¥carbony
alE bkt se%%#eemyfor@mple Bty Raingle ApPxyAREhY! an
aﬂ@gh* waRipaewyl, a | ower al koxycarbonyl group refers
or exanple, a linear or branched Cl.6
(g F@yl oxycar bonyl group such as net hoxycarbonyl,
et hoxycarfQasp Vi =1d :
al kochar bon?/ 1exggg@m%?%§%% fg?é’%g@ée?g?%alrtgo, c(%le Cru12 alkylene
gremam @s mgthyleng gthylane apgd mpﬂe@ Cl.6
—hoxycar bonyl -C -6 al kyl group such as
net’hoxycar bonyl net hyl , 25 et hoxycar bonyl net hyl ,

n- pr opox;Aamlhmyydrh@tyh grlopp naférk aog Yaraxdooply,| adideyd ordrahched C.g,
d k b |
A D58 M i LSRR B B
1smmy&nbdnyla$—ﬂmm@ydrw§yd;&fdbﬁmo cafbiolyl, sec-butoxyfarbonyl tert-
car r a m no
ROV BRSO gD aaRLa TP Aoy B 1o Sceh Laytor xample, o

lnﬁir & b%&cﬁé&@&ydﬂmldi@cﬂb@dyﬂ) gFoup BudhSas %ﬁtﬁéﬂ%&ﬁkmn?p eﬁiﬁgycarbonyl and
t hoxyj mi no; Kyl amino group refers_to

prgs onyh &l WC%‘POJWI:H&&Y eyl gpoup Rfprs-ipi febexgmplgpa linear or
brﬁrwh@d 85 aﬁé@u@&mm &k %@ﬁg 8Rh as memewc%b Rfimethyl,

but yl am no, “pentyl am no, | am no, heptyl am no and

etbfew}rbwﬁmethﬂ m—ampxycatbpyylmlwb ngthpcarmle&lyt and for

i
etﬁaygemggnl %%1191 raggaﬁ afik ﬁgg&@g@hg@g%ﬁ&ﬁ & for %}&Rgle an ar-C.1;
albﬂ@p’wrémm groumsmh a:;blemﬂmfas:ar bionyi hnd ‘&mﬂwlbamj'lcﬁiycarbonyl
[0 mhyl et hyl ami no; a | ower al kyl ami no | ower al kyl group

ers to, for exanple, a nono- or di-
A lower alkoxyimino group refers to, for example, a linear or branched Ci

alkoxyimino group such as methoxyimino and ethoxyimino; an alkylamino group refers to, for
example, a linear or branched C;.12 alkylamino group such as methylamino, ethylamino,
propylamino, butylamino, pentylamino, hexylamino, heptylamino and octylamino; a lower
alkylamino group refers to, for example, a linear or branched mono- or di-Cs alkylamino group

such as methylamino, ethylamino, propylamino, dimethylamino, diethylamino and
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Cl. 6 al kyl am no-C14 al kyl group such as

nmet hyl am nonet hyl , net hyl am noet hyl ,

et hyl am nonet hyl , net hyl am nopropyl, propyl am noet hyl
dlnethylanlnonethyl di et hyl arfi nonethyl

di e m no d.dipeth m nopr and a Iomer
maﬁhx{?%bah ﬁw% aislagring @E“iebzd(ﬁ&mwa teo fopexempls, a mono- or di-
ca! MWlbrﬂﬁBng Y Perdts uch s H‘Bﬂ@hﬁhﬁﬁlﬁneﬂ%ﬂ hﬂéthﬂ%ﬁi%oethyl

i dene and "isopropylidene

et Ylﬁmwggﬁthab HEQ}YHHHQOMQ%r%@@Y&WIBOQj%&ﬂ@mP@Y]éWWthY’f or
d@?ﬁ?ﬂﬂﬁxﬁvmeﬂlgq’r | n %21 Hﬁ%ﬁ guﬁét%mlﬁ%?v\gﬁ" 1564 216w alk‘gfﬁdene group

crossl 1 nke terocyclic group, h cont ai
refargtopfor exdnpie ad 1 plkyidpaa geoup wucheas nivthybane attyiilediep propyhdene and
1s{>];gr5g§lﬁg dhe ring and which may further contain one or
re oxygen atoms or sulfur atons, such as pyrrolyl,
[00y9]r ol i di nyl, piperidyl, piperazi nyI i m dazol yl,

N B et R T

me@béradyifg, Qqhdeﬂsﬂdlrﬁlgl or dr&k kY 6ihg h&euydlio lotdtiy) whlch contains one or
t hi azol yl razol y

19?: rg%q?glg'gg ay{s as Bé}g!}ogq%%rﬁl)fgr forming the sing ﬁ9qi wiuc may ﬁlrther contain one or

mbf8 SFEH dtéth o sulfdydi GBS lshdhds pySiy D YiRiRtityd Wéndylp yrpbﬁmhyl
and |ndazoll3é,h groups. .~ [ 00 2 A heterocyc ic grou
&

impidazelyd, RyEpzolyh eYEdYSriemetwETopadyLYrimigayl. merphalinyl, ﬁ@omorpholmyl
qthﬁ‘&l?lr Qﬁﬁ&iz‘irﬁrl Q&P dro lﬁﬁamgl %frah;rd}fns&imlnﬁ ﬂl&éld&?l é]umazolyl

rng COﬂ ensed rin crossf

thha@plert @@gamlyle tbqumplyl wbirelinyd dnm @lmyhnmidewtduxyh @yrazolinyl,
ni trogen, oxygen and
pﬁ&% ?Bﬁ@f ?mn@’PLI %ﬁ%h }ﬁ nég contain one or nore oxygen

[082@Is or sul fur atorrs as heteroatons for form ng the

ring, suc
oot hy| odScH Y e RAFR 10, visaforepntiongs nitsgasnsspppaining
hete'ohbehz glfoupsa ayd als)f@zabnyple, B 6fmeatreydd righ caldysed ring, or

eSS S o 5 S st o

mfi'bgetﬁ bRpei &t sulfanytbms, 2nd vﬁldﬁkﬂ&y&bﬁﬁi’rﬁﬁ% fok &loyd oxygen atoms or sulfur
3-dj h%dr 0- 4 1-t hi anapht hyl

atamﬁ %jlpeé 2349183 for gqﬂnmg the Fing, [sBleqs(ﬁ{lg}nymenyl 4-methyl-2-ox0~1,3-dioxole,
bdnZbIRAR ByrdnydlifobehsbYilranyd eﬁaa{lm wnesmazaym Wldol Iyt m@mﬁm&om

i sot hiazol yl, |soxazolyl, hi ‘adi azol y oxadi azo

benzexagelyl, hwlsoxas?s%d:@nzgﬂt m&v i weppxelyb diftyd gaquwlmyéﬁé a
dlhﬁdrsﬁéih‘ia!tﬁiehﬁ, §‘rdmﬁ}’dbe&roﬁﬂr'?%1§le§§rcﬁh§d90 B ENATRNE 2, R

eterocyclic -

dlhwpmofgra(lﬂt—pertzgﬁngh@@aﬂbomylm[mhmﬂylnme[blnma}zmyl chromenyl,

18?['8%2(51?12 kﬁ?&gw Qﬂr %ﬁﬂ)‘i&? e?xfé%ﬁ;&@gl' S#r{h%ﬁilb %Qfﬁholglr Q)#Rsso#yﬁlglyl groups,

anglracheperogyclié ¢admnybgrohp efirhte fdr‘,zxakﬂple al Hemmpybhcg-(m,} rapachch as 4-

d I
T e e et M e
p;&fdhylinogzrrwmgmaﬁs as benzoyl and naphthoyl, and a
[Qpﬁgerocycl i c carbonyl group such as ni coti noyl ,

noyl, pyrrolidinocarbonyl and furoyl groups; and an
acyl am nQ\n acyl group refers to, for example, a formyl group, a linear or branched C,.15

alkanoyl group such as acetyl, isovaleryl, propiony! and pivaloyl, an aralkylcarbonyl group such
as benzylcarbonyl, an aroyl group such as benzoyl and naphthoyl, and a heterocyclic carbonyl

group such as nicotinoyl, thenoyl, pyrrolidinocarbonyl and furoyl groups; and an acylamino
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7 group refers to, for exanple, a Cl-6 acyl am no
group such as fornylam no, acetylam no,

propi onyl ami no and butyrylam no. [0022] A cyclic am no
group may refer to for exanpl el any of saturated

nsat urated cycljc am no groups, .
S50 e O e = Lo f AT RSO0 St s Y @iy fhritamino,
pBapidhyBindaddrageylaminens, oxygen atons and sul fur atons

@ﬁg carbonyl carbons in the ring thereof, and it may
[ b be a nmonocyclic, bicyclic or tricyclic group.

Mor e spechlkidirlakmino %‘gﬁﬂi‘mﬁy FdrdrGo, 357 &Qmpgr Qitjfrbf LShGled c&r&ig amino

a saturated or unsaturated m)noc clic -menb
apq epspruralen Gysliqinainp sravas |an@ it gy fwthqr e@;@mn anoen mere bttematoms such as

ngidr En'(l) Qt:ofr?]l_s S y%en §p é:@:rsg fur a)f(& s ﬁ%lrcﬁﬁalrlygb:gr}) adih ?‘[he j ng thereof, and it

iy akse ibgdiarmdnogyclic, dJl¢Wli¢ glatnejmhn gtoupl Mvde spec1ﬁcally, such cyclic amino

e ST
ha\mg nmd 1ioEen atont, (smsh, asm&ﬁmasyll Azetidinol-yl| yﬂohdln- -yl pyrrohn- -yl,

PEIT% %i#}%fgpv} n-l YL lloglyalg%rﬁﬁo %Sp?lzygll aln perhydr%azepm— l-yl; a

sétux%tddlolﬂyﬁkaﬁﬂatéd Mbﬁbc&clic-%to 7Reiibebd QP Icaliny éroﬁﬂ) ha\iik two nitrogen

hono erazin-1- a sat urat ed or unsaturate
aWBﬁo@;?g P 'éméaZOtlbYL Ipidarlidayl ¥l anidazolipg 1ng, pmzogﬁl@dpyl piperazin-1-

yhaVidiBydrbpyeeiR! -yl“'l rﬁdlﬁj/&f)ﬁ’}gﬁrﬁdﬁ\t loﬂsperﬁﬂﬁ'&by?&m- 1-yl and
124tr|azol-1-y 1,2,3-triazol -1-yl
hempRipsrazin-171.a seriraed or unsgwra@d dngseeyelie |3oto§ -mﬁmlae_redwcycnc amino

grdﬁb haﬁnéﬁfréér cﬁ‘tnﬁﬁle RifrobaSAbHE, %Lffﬁls Wﬁ‘%ﬂ)l' 323[ 25%iazol-1-y1, 1,2-

nber ed cycC [1c antno group nhavin
dﬂi‘é‘tlf@r bat-dnazin é‘l}’b@tdml‘lf}’ﬁmﬁ-@wg?e h-YIataGﬂEI‘amtidbr ussalurated monocyclic 3-

1.1
tcg’z( ?ggﬁbeﬂgl <5 ig erﬁ)n%r&gpaz OFI{gglgt% legitle‘?QOms segeﬁtg?%rr?m oXypen atoms and
sulfvir atootsi igi addlﬁely to, nltrsgﬁnhtmxso buctliam ezﬂ%zylldm-?a -yl, isoxazolidin-2-yl,

T ST T —

ykmxdylcl‘ﬂ-dumlazbhm-awt,l a m&mcﬂ@r wwsRutedstieftlic atricyclic amino group, such

oS BRI P1 tl-oob h eeh  reFn7 nd rahsdroauofe 14 and

sgifo atoassslinkedk 8ekuraseal ot ugdaQdated SUtBSQIrh@n%e?édl oyclid dinino group, such as 5-

a@iﬁgﬁﬁf %%Wigéﬁggbgqgc E4o?lf 8]noﬁaijn(3 8-yl, 3-a§ab1cyclo[3 1.0]hexan-3-yl, 2-
oxa-8 8 HiRamby L[4 5 @ﬂtfbnﬁa-@;lylﬂ W&agasgﬁom 4]nonan-2-yl and 7-

azabi c cl o 3. | hexan
a@kﬁy@@%l]a%m—l%l o[ 4. 3. 0] nonan- 8-yl ,
[002 di azaspi ro[ 4. 4] nonan-2-yl and 7 25
azabi cyclo[ 2. 2. 1] heptan-7-yl. [0023] An al kylthio
group r efAstakylthio gronp esfersyl, &r cxathpleedinear ortbranehddey . alkylthio

glﬁ;&gr op?;‘%thﬁ hgzn | 308’?1@ )7| tq"%lgé}rltﬂ% %‘Sw&ﬁlﬁ r1‘(') %—bu?yltho 1so{)utylth10 sec-

butghibu,ttydt-bhﬂybl_nos;mtylthmt isbpeniydthic, heiylthmt képt)hﬂhm and octylthio; and a
REP Y o 3985 4 o bt i BB L o s
mfethyltlan aawlmo -propyhio, B6propyihed) @butylith®, bkt iié, 3e@b@yibhio, tert-
b Fﬁ Xéthlo t hyl thio, n-propylthio,

‘ftglgﬂ?d’ﬁ?qy P 31d SORFHNIBIN| o i sobutyl t hi o,

[o®egr butyl thio, tert- butylthio, pentylthio and

i sopent yI thio
alkylsulﬁnyl group refers to, for example, a linear or branched Cy.12




10

15

20

25

30

[0024] An al kyl sul finyl group refers to, for exanple,
a linear or branched CI-12 8 al kyl sul finyl group such
as net hyl sul frnyl, ethylsulfin%%, n- propyl sul finyl,

i sopropyl sul finyl, n- butylsulf nyl, isobutylsulfinyl,

alkOBultab %r&kﬂ sfubl‘i‘ ¥§ meth@Sdifi H.ilﬁﬂ gll ]?rop}q&flg&y? L{%Jpr%isulﬁnyl n-

i Sopent hexy su1
befdtsylfglm fSPbrwlsul nylasrembu@iﬁuffmwy Itergblaﬂls‘llﬁesfl,epenth finyf, or

isBy AL Bind ﬂekﬂglﬁﬁm &lﬁ‘%}?an%[ %éﬁsu?tlr}yg A alky%u%onyl group refers to,

group such as” net
fQT eproply) @meﬁlmr}bk‘a,ncheddhnmikﬂsﬂfohﬂrgtbup suclbay pibthylbdlAyl, ethylsulfonyl,

%grrsé)g{)x?yg, qpré/pggﬁ Cyé,&}u onlygﬁggwillgqglgqj]y]ﬁ équl?utylsulfonyl tert-

bwgbsyllfmyl fpemylsulfdagpusobauylﬁmmyl a8 10EbMIL Sﬂéb{ygmfbnyl afd\Sttylsulfonyl;
a | efers t for exanp
a ezﬁizaé'%lé@& gg{él'lp tg {o qzswplfor[ybm-tOMnesulfonyl

Umhkylsulfonylan1no group refers to, for exanple, a
i near or branched 12 10 al kyl sul fonyl am no group
such as nR iyl %fw&hwr@rﬁrﬁ@ refersp) fouprample, afiness or branched Ci.i

alRifl@LﬂYd léhfiﬁ‘gi'b@ﬂﬂtﬁﬂ as InS@PK s&lﬁ*{yﬁaﬁ* x?cg %%{yﬂmﬁﬂgdammo n-

am no, | sobut

P@BEISHfﬁn;lamos 6ﬁmoamui®nyla@mo, bbuilsifbidaryinaisabotylsulfonylamino,
s&%&ﬂéu%?;tl% B%ﬁ%ﬁty#uﬁ?@ﬁ%%{p ?éy{y?su%lo (}'rf]aérrx]lab isopentylsulfonylamino,

onyl am no amn
hq;rgtsy]f@,nyllefrmngg|hapﬂyh@lfora!taﬁllm1amirqct36mnﬂﬁmyiyﬂlﬂm awd angfﬂwpfonylamlno

S5 0 s R ROt SR B

népﬁwlﬁylfdnyﬂmm al kyl sul finyl group refers to, for
@npl e, a linear or branched Cl.6 alkylsulfinyl
gr up such as nethyl sulfinyl, ethylsulfinyl,
n- propyl Wﬂoﬁvbﬂadkylsulﬁ@ﬂ l’gﬂﬂz)ﬂ'r&’éﬂsftb rfbhl exafplebs! Hﬂ@aﬁ&l Brhf®¥bd Cy

| sul f | sul
alhaf\.{?y @ﬁlgfﬂlﬂlg a{uﬁ{ Eﬁﬂe%’?}é%l% xy{ gh%{qu}fwl &Arigopybsulfinyl, isopropylsulfinyl, n-
bdﬁﬁwﬁﬁ;ul i&éUﬁWlsulﬁHW sac-b&w@mﬁﬁ&l béh%ﬁ'tjlamdlyl gieﬂe;&ﬁuff%_(/lea[nﬁ

for ex |'i near or’ branc

heéviég}lﬁgw ?ftsirﬁylpws? %@ﬂ%@eﬂ graupyeferstosior exsmple, a linear or branched Cy.4
alﬁ;fl%%ﬂbﬁ?l &{ﬂ’éuch %h rlﬂéto ¥d1ﬁ)ld¥lf ?@%ﬂsulfdn%rprﬂ Qg‘%}Jls%]Won cimé?g/?pylsulfonyl
n-b\étwksuléwy sobyisiionyh rsglc-ésmlsnylfcml tertipity lsulFCOODH pénysuisny.

[Ogi-}jyl car banoyl group refers to, for exanple, a nono-
or 'di-Cl.6 25 al kyl carbanoyl group such as
met hyl c a%dawmwugylm'wayﬂo&hgrbamqférs tq) fareyhmpie badr®no- or di-Ci

' | b | d
=t CHR o FBOIE IR s e bG8 1 AR Car B rpmydsrgomarho
digethyigarbatheylsdiethylcirbameyt aﬁmhethymﬂyudaﬂﬁfno?r ailit]g @m{éf:d Cl

sul f onyl am no,

a@b%gﬂ%&%%@ﬂr grs tgrrf&,%ﬁ geup ? gqqyrrs}a%?ﬁyed C16 alkylsulfonylamino

SrowORLD &yﬁléthirlﬁtﬂfbhk'l@ﬁilﬂw eth§s@eSnylapiihd, %[be]i%ﬂ@umnylammo
. i sobut lll| f.onyl am ng, sec-butyl sulfonylam no

‘S"(pé?ﬂyysﬁ Bylagpe, dh"}}%t)élﬁ"llf%y]éﬁ’épop isabutylsylfe nC!Ih@mlm;rls‘mabutylsulfonylammo,

tert-butylsulfonylammo and pentylsulfonylamino.
[0028]

A lower alkylsulfonylcarbamoyl group refers to, for example, a linear or branched
Cis alkylsulfonylcarbamoyl group such as methylsulfonylcarbamoyl, ethylsulfonylcarbamoyl, n-

propylsulfonylcarbamoyl, isopropylsulfonylcarbamoyl, n-butylsulfonylcarbamoyl,
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[0028] A | ower al kyl sul fonyl carbanoyl group refers to,
for exanple, a linear or branched Cl.6

al kyl sul f onyl car banoyl group such as
nethylsulfonylcarbannyl ethyls%lfonylcarbanoyl n-

%‘Bﬁtﬁ/{slﬁ% %%oag r%g)%ul%ogﬁ@argg‘){oyﬁ utlexft- utgrlsu onylcar amoyl and

peagalsufqnywaibﬁmayl @rﬁrbﬁ%y&lkylaﬁﬁohﬂfoﬁirlfgdédmwsqart@ﬁéﬁabﬂple a mono-

0’5 g‘n{:gﬂ %@H'ﬁ;gﬁ%ﬁ %?él? gggﬁq dneéhﬂl #piapsulfonyl, ethylaminosulfonyl,

padﬁylahaﬁasﬁw fd(i}ﬁé‘ch 1%%51111‘0%&19ai§th§famlﬁd§ﬁlf&f§riﬂ£ﬂal e, a
nono- di - kyl am nosul f onyl group”such as

“ﬁ@ﬁﬁ?ﬁﬂﬁ?ﬁ@%d@ﬂﬂnyl et hyl ani nosul fonyl ,

[6929 yl am nosul f onyl , di net hyl am nosul fonyl
di et hyl am nosul fonyl and 5 net hyl et hyl am nosul fonyl .
[ 0029] A Aartboxy)lowepakkenyd ngnmybfelgrt@ pr exefplesa limear drdranched Cy

d C2 al kenyl group
W‘?‘&Sﬁ%;“w% éﬁégr%gxyygr%u?oup [0030] 10 A I ower
[@()3k)jll heterocyclic group refers to, for exanple, a
het er ocycl i,c_grQu substituted with_a lin or .
br anched %é%e? E(Iy&ﬁter ) &} [ﬁ)gr OUR EPTeL 1R, & 8§§}“Iﬁ%taé}eff€‘§)?t¥?1?°cgr°‘1p
saprstitieedreitted kneat o, brﬁr&hecElbWilEyl gaodibeitgigdl%fds ; Adylche@f&ycﬂlc group refers
ower

bstituted wth r oxy
t%ulfl ?ﬁavae#eteé?%ﬁi/g!ér* W@ges Pha&lygrqxw awp-or
[do3apched A -6 al koxy 15 group substituted with a
| ower al koxy group. [0032] A heterocyclic- OX{ group
refers t oAYM g%*:ommg@lhwogr@}p Te&retoadipensas brapched Cl-s alkoxy

gmwrgﬁbsuw@megmeam rSieh as pyrrolidinyloxy,
& Eerldlny oXY, tetrahy&%opuranyloxy,
[9482} ahydr opyr anyl oxy and tetrahydr ot hi opyranyl oxy, 20

[0033] A ‘&gé@%ﬂhcﬁq&g%ﬁﬁg éeY rs 96 2R i oxltgéxle?e%?e% ba%teg)cgﬁlﬂﬁz -O-, bound

whi ch can be no as a i ve grou

vigaxpgenydtoms, sunh,as pmrolekrwiqviyeplpmmnmwmahw&ﬁhﬂabﬁm n

r ctive oups in Organic
t‘%@‘lﬁﬁ]w&yﬁ’%ﬁ% Yteprghydfisfis SPYIYIqG t o 453, 1999, John
[0M3BEY & Sons INC I\/bre speci fically, exarrpl es of a

car boxyl oup inclyde an alk grog 25
an al kenyﬁ %’Q’ pr ‘é‘f PURIIGHHCS 28X SEUR| Glgornglllyusedasa

proyectioagromp oger @kiibx@ll’@'oé@ f& éx@mwal thy gmgpmaaenbeh Whreéﬁe etal.

.am no protectiyve up |nc u any group wh be
BiBeand S Oree o 9916530 4 ah1AgS, Jomn Wiley &

Sgllisog\:%) f Dloreaypadiféatly, éxﬁ‘xﬂpl% M&rﬁﬁ%ﬁﬁrbﬁ@@ve‘ ol inéh&ERGIky! group,
an alkenyl group, an aryl group, an aralkyl group, a cycloalkyl group and an alkoxyalkyl group.
[0034]

An amino protective group includes any group which can be normally used as a
protective group of an amino group, for example, the groups described in W. Greene et al.
"Protective Groups in Organic Synthesis" Third Edition, pp. 494 to 615, 1999, John Wiley &
Sons, INC. More specifically, examples of an amino protective group include an acyl group, an
alkoxycarbonyl group, an aralkyloxycarbonyl group, an aryloxycarbonyl group, an aralkyl
group, an alkoxyalkyl group, an alkylsulfonyl group and an arylsulfonyl group.

[0035]

A hydroxyl protective group includes any group which can be normally used as a
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"Protective G oups in Oganic Synthesis" Third
Edition, pp. 494 to 615, 1999, John Wley & 30 Sons,
I NC. More specifically, exanples of an am no
protective group i ncl ude an ach group, an

al koxycar bgn rqu an aral oxycar bon 1§ an
prat,eg}qvggé};@g)r 6%19;&%@:1@%@1p fore %}lpe gralmg lﬁ‘lﬁsc}/ig?fp 1n%‘ pGreene etal.
"p%tls&iw ks iDORdRIc s@«ﬁm@d& yﬂhera |Efdﬁfé)i| p 1P P2 BN H9NTohn Wiley &

aryl sul fonyl gro roxyl protective group

Sqna.dNGd e Meth ypegnfweigv mm\e% A hrz%mﬁﬂ PRefpGtiye geoup ingludg an eeyl group,
acf IS GOk Gofb B BRI o805 Rkl Plrol ATRlLEny1 gRfip, an

ar@kyligosup and @n gnkyalkSy proopsi s" Third Edition, pp. 17 to
£ 1999, John Wley & Sons, INC. More speC|f|caIIy,
[0 (inples of a hydroxyl protective group include an
acyl gr OlE}ach ofEthe hﬁt&omhal’phmw hncgztlk)yl;grou‘pn represented by R'; the
ar al k car n al k
neii et alkoss camtariyand sy R SRt ey Eiprep e BB the atc,
alkQB Y ci&ah, £1, m’a&yh @k@iﬁﬁ%x&%cy]@blﬁﬁﬁﬂca@ﬁﬂyl Adridgkycarbonyl,

rQuUpPs. represen er

%ﬂmmkb@ﬁw '% lﬁwgewemnioe iﬂnasm kyzﬁuga%ammo

a&ﬁﬂf&&ﬁ%ﬁcﬂmﬁ%e@?ocy&lttegr&!lﬂﬁ)fépreseﬁdek RP; ang ! a‘ll@xg Wyeloalkyloxy,
aryl , aralygw al kox aryl oxy ac , alkoxycar onyl , 4

cyaloplkenylenr pisyly eyclontky |heserqeﬁelt9-0xa|an heferopychig groups represented by R

m%} ﬁé/f.lﬁ'ﬂ{erf s%‘éqtutecﬂvﬁﬂ B@é@r‘?ﬁ’ore ?ﬁiﬁh@é@lé@%d from % Cyano group, a nitro group, a

fonyl am no ['am no an

heﬂraee ateay @arbcxsg,rnhgmoryémyémmk emmbycamtmoah dydeycatbroryl,
rﬁmgéu%h y%@esyh dr&g &&ﬁ' @g@e@w@m{} cgﬁﬁc?ltrﬁi% kns%ver alkylamino

eroc represen
addyom alkygamibe loﬁmer alkglrgreu;issvhutm:adbamrbtlectemg lmwerratkyégroup alower

i S seHect %kgr(nn a c ano _.grou b rou {

IR L BRHD Iy sk SP: & BRECHRGRIReof) Bickh o #ous’an ary

gr@ﬁ% Q%W?cyclh@b?%ﬂ@%&ﬂlﬁ;ﬂg&olup,lﬁx astkyl @satlpf ﬁ)h)lyo*er alkyiidene group, a
roxy |ower a no | one clic a

mPaRtp SEURA et et B PG ST BTN ESHE 2 ISR Stfony

g@ﬁp WNSwHHIEMsu Byl &b AR ?@hp Ch Loaed Aiyidartiintoyl grotis) Wowé

| ower al kenyl group group, a . lower
allylr Soprlaminorgroury & &ene aaemsuﬁ Egreuare céflgﬂxy @W%‘H(en&l group, a
hy#ed:8 Hé?e)f@éybl?c @'6@;54 %8 lo@er%ﬂ&l R&éljéb’)tchg BfMp; a laﬁrelae[lﬁixlﬂdmer alkoxy

group, I"ower kyl i dené group mer capt o gr ou

gm@mhamgmq wwebal!@flscmlp alowstalkoxy lraye%q}lnrl iSFRAP, g}o@@palk@cycarbonyl
t
1052312@@5134 {;ﬂ%ﬂn%&ﬂ 4 BWY aikSkyBhind %r . L OWer

yt car banoyt "gr ou | oner al kyl car banoyt
[0§86lup, a | ower al kyl sul fonyl ami no group, a | ower

al kyl ani nﬂ%gg(ygqg gﬁ)%% OdHese ﬂ & 89? EQ&%' belﬁ%)f& s@s&tﬁ %élﬂith one or more

group, erocyc group,
gioaepseyetected Iﬁiom Qeyang groap,| aoies g@bh@@ldg@ﬁ\%mbawl carbamoyl,
ou a_hal ogeno .l owe rou

nflsReniRgit. GRS oo e St B dng P b Rliaggper s
gl hlcl@ﬂﬁy Be poveRtedd oGy amyl rgao@[ @ lwver 2kotyRDéhyl BFip, an acyl

al kyl e gr oup repre ent ed F ﬁgy be f rth%{
gIoyp ANyl SEWPy# l{quergﬁ;yé; 1¢, groHB,raé,yyc oalky! group, a lower alkenyl group, an aralkyl
group, a lower alkylsulfonylcarbamoyl group, a lower alkylcarbamoyl group, a halogeno lower

alkyl group, a lower alkoxy lower alky! group and a lower alkoxycarbonyl lower alkyl group.
[0038]
The aforementioned each substituent may be further substituted with the groups
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groups selected froma cyano group, a nitro group, a

hal ogen at om carboxyl, carbanoyl, hydroxycarbanoyl,

hydroxy | ower al kyl, am no | ower al kyl and | ower

al kyl ami no | ower al kyl groups Which may be protected,

a | r. al kyl. ro , ower alkoxycarbonyl group, an

eggwﬁwgﬂaapg%wm %HEFV%SQ’Wﬂﬁ ‘a heterocyciic group, a

cycl oal kytn iR, th@hétéi’é@y’l f chaF.l@apgﬁd @"clﬁél@mlnargr&ﬂb%xkéél:h substituent
wer su onyl car banoyl group, a | ower

“%Y&V%E%ﬁﬂ’é%“tea %i’p" 0 Hatdgeno | ower al kyl group, a

r al koxy | ower al kyl group and a | ower

alkoxycarbonyl | ower al kyl group. 0038b The
af or ement Tlessel of telsomperndiof thergeneralyfotsanld L itelndes commonly known

TR T —.
hh@n&ﬂamymmondgﬂmpp and cycllc am no group for each
erjgafol tue eSé)f f%‘é g wq[h atutﬁéllc g%ﬁxtggd t\éﬂ lts( \ﬁgle rtnPneral acid such
ag hyrkoéilorfc(mmu hﬁir{)ﬁk])micrmidl,ldlm‘:c aidand hfuko R salS aithSorganic

Si.C r o u as an, am nho gr
c%%{)gﬁlgﬁcgépc&} 3s arrnaaﬁ Ence??dgCltr?%?donl{‘]’&c‘%cgf“gﬁ‘kﬁld maleic

agid OsmbcmlEmalﬂpﬂn@h?c did, 5@1!31516 adi@ragReHioMdid) trichRARSd ceticdcRibhd trifluoroacetic
de sal th n1nera| acid such as hydrochloric

aﬂg ’615? i 25idishch 45 mthanegtionic apid. hapengsulionigepig; p-
tcﬂ@éﬁe&llﬁyhfcnlcﬁr Sl@ﬁﬂgfené&lf%ﬂk et hd ﬁa@ﬁiafén@éﬂﬁ@m@%mﬁ ormc

acid, acetic aci citric acid, oxalic acid, fumaric
mal ei ¢ acid, su00|n|c aC|d mal i c aC|d

tart é‘r ic Agl les%?gﬁ{sgb 1S aaln Lo dﬁ‘h% ﬁ& &é &lt@%tﬂ gﬁgﬁne metal

trifluoroacetic aci onlc ac
sadhicas sedjunrand petassiving; @ﬂtwdcallmhnb eﬂﬂemaslﬁluﬁbaﬂ @lcaon ait;d magnesium;

f ' t d
T N
trﬁabln)rianhnw ttibutplamaej piring; N@ﬂ)—_dlmmﬂly]laieluﬁaaNt-methylpxberxdme N-

ol msyP el SR SPui et B8 bt pibarytanine, Rebenzyl -

pﬁa@ﬂ@mm 1-cphEmRMiAAng A KSdibaifleth3lehadinhing
ni trogen-contai ning organi ¢ bases such

as
tri met hy| ¥Mereqeer anonedheahoxmoneribadrsalt o preferpliesalt of the compound of
tl{éy eh&hﬂ%rmd‘}h F‘i‘ 1N Jrﬁ{amiﬁéﬂﬁéakl? %ccebt‘am@tsglr{hﬁlleg? ridine, N

hyl mor pho di et hyl am ne, “di cyc exyl am ne,
%Mébalne dlbenzylanlne N—benzyl 0 20 phenet hyl ani ne,

1- ephenamyig, RBde éil"yr 'B)gi\r/lﬁﬁ c 2 EXJ&@I@E‘ oﬁ\@rﬁ%omers and tautomers)

Mor eover, anong t
eagstefl ghedishzopberone dérivative tﬁpwpemmtbydﬁe gftrhral @Emeiaeill] or the salt thereof,

Heeadiny<hloh oG LB B S TRTRE Ry vates and

cnsmhers geonetric isoners, and t aut onmers)
[0042]

Preferred compounds as the benzophenone derivative represented by the general
formula [1] or the salt thereof are as follows.

The compound wherein R' is a heterocyclic group which may be substituted or a
substituted phenyl group is preferable. The compound wherein R' is a heterocyclic group
which may be substituted is more preferable.

The compound wherein R*is a carboxyl group which may be protected with an
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25 exist in the benzophenone derivative represented by
the general formula [I] or the salt thereof, the
present invention includes all auch i soners, and al so
i ncl udes hydrates, solvates and?al | crystals [0042]

affye E@up @breeibRY Nfe &fmﬂo’ﬂ@d RRALHRGED { &% \fr?ore referable.
PRRIAS! b s bfore py

represented by the genera 30 fornu
t her eof afkeeomporndwheremRs lmhﬁﬁmmbgmhlewhlch nfaly be srcmected is

P o B P AR TR B R MG o Bhricnc

wher ei n RFhd eompohedt wherein®iisca glckmkkylow gl Whjchfay be substituted is

st U erabl e e conpound wher ei
Al o R R <k ey kB b e et
12 al kyITlmcmmouﬁdwh&élﬁllékdﬁhyd?'dgengt;éﬁﬁggh rAIEr ei ndRZ
is a carb, ro erabl e e conpoun
wher ei n Rgﬁ(ely%m% OHVBY’E??”%? 6‘8?}11%%’?303{0‘%‘? Pfﬁ,ﬁefﬁ?;% tgéé thgl(gpompound
wisreipZ. Bfaanéhylene ghb® is aipOptafraper ein R3 is a hydroxy
reng IS rmtr@t ;rge?g)rlabl e. l’l*'?'hre conmpound wherein R4 is a
[@%‘%oal kyl oxy group which may be substituted is

pr ef er abl prefehie b&%ﬁ%&&‘é d@ﬁ%tﬁ)eﬁ‘ ésén & V@%ﬁé géﬁeééko%ma [

group_is nore preferable. The co ound

e otréh mafpaﬁimsé)eﬁwb%é-‘r éb(caclomineyloydgehydbxybrmeey 2-L3Hy droxy-1,2-
b@&lﬁk&ék S%t&ﬂf&%@{)hﬁyghl%fp fhdd £ ((%%?rg?}é)mazr gpﬁp @]-(gyclopentyloxy) 2-

VAN oup |
hy@ggﬁaegzwbpmmmeéw)b@mm pﬁdnbfﬁe(@@mlm&tntyk@g) -2-hydroxybenzoyl)-2-

(@@(?j‘§§‘%g%§gf&¥z‘fl§l& ﬁ%frf)eox%pheny )proplo c a]c1d anclC i tJSd & -(cyclopentyloxy)-2-
hsdresyb@nzo@bsﬂc«armwmw-w»b)enﬂs&mmwhmmbﬁhen&lxpfc?puhﬂc%c% or the

A O TR By BB 1 -

bénpikoracpbeyhaigthbry)pReanypropiohi! a):iﬂQﬁZl&l sBlt SHetddr are more preferable.
%f (4- (cycl opent yl oxy) - 2- hydr oxybenzoyl ) -
U@? (3- hydr oxy- 5- |soxazolyI)benzyI)oxy)phenyl)prop|on
c acid; arg bamfo'i_ahétﬂ)né Bt RIaBRERM NN by 4hel general forrgula [s] is produced
drqub nzoyl ) ((3-hydroxy-1, 2- benzi soxazo
by ﬁ IRYIHIGR &AgHS W@B% niFer axmple, #rcan heproduded by hecmatinid, doiribed in
P%??%??ﬁy?g;élopentyloxy)-2-hydroxybenzoy|)-2-((37hydro
U%V h, 2- benzisoxazol-6-y|)nethoxy)phepy|)E{oplonlc .
id t ey era .
The. benzonenarhmbRediEies 3 fheBEls e IERGHE it s hgeasessuch

as iheymateid [aﬂtllrlﬂl$JLWBdeEdath12 @rthlytlmlﬂ‘qbsmang akhlfitvyfl mﬂammﬁ.toay bowel
nmet ho

di tsékosgghe 8 ul(f%rﬁ g el ht 5 aﬂgg:u CP $a§%[ %g%%ﬁ?cd luBXs erythematosus;

escr |
scleroderma; Behcet's disease; rheumatic fever, polymyositis; periarteritis nodosa; Sjogren's

syndrome; active chronic hepatitis; and glomerular nephritis. Of these diseases, the arthritis
diseases are preferable, and rheumatoid arthritis is more preferable.
[0046]

Examples of the immunosuppressing agent used in the present invention include
metabolic antagonists, such as methotrexate, azathioprine and mizoribine, and compounds
showing an immunosuppression, such as steroidal anti-inflammatory drugs such as
dexamethasone, prednisolone and cortisone acetate. Methotrexate and dexamethasone are more

preferable.
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The aut oi nmune di seases in the present invention
include: arthritis diseases such as rheunmatoid
arthritis, juvenile idiopathi clgrthritis and psoriatic
arthritis; inflanmatory bowel 5 di seases such as
wﬁrrat ive colitis and Crohn's di sease; system c | upus
eryt hemat osus; scieroderma; Behcet's di sease;
r heumat i cTliesadgrinistpasiop myuse off the phqpeadearitad conpasition dbthe present
ct
e poRRR 9 e &y T B e it BRRA Sorbianiii v
admamered; via meraper&:fue, roadl) mtrammsdullah emhmtamoﬂs,anhaﬂ’atmh,l spralyihg, or other

ED %r ef er abl 0046t]t,n s. of the

B%T&Péeﬁsueﬁ‘ﬁ‘a QG © hRRAPTRHON TINUYE SPRICSGRL Y fhg general
foiflld [0 § or the b6l MY ROMMifiitered AGH sase tiRé WRk (RXat e,
azat hi opri ne and m.zoribine, and conpounds show ng an

I RHIRYBRISIHISSSP Y nOT 18 A specHic %&dety oi dal anti -i nfl ammat or y
[6d4¢gs such as dexanethasone, prednisolone and
cor I sone_acetate. Methotrexate and dexanet hasone are
nmore pr eTks mgthed ofiging|thobenrophiseong dativative Feprasenied lwhe general
' el i3
Al SBE RSBl oD g GRAT pcombinaio
aptoading toethe presdnt muergosiis useful eammiothod &utthatreatraene shichiasithe cure or
I Qi ﬁﬁ?o\{lfﬁgﬁt%ingg{éxgel dlsneég]ets E)r atﬁﬁ o&éhls En%g}%ldts a:] Zoell’lles)%ﬁxlly used for the cure
onfdmtaﬁsremmmeed/@seas& he benzophenone deri vat ive

IﬁEI cor  ni Bl AP oatP Pion camtinfie e VR dpreappe dervativ

[TEsNRS by ﬂfe%&ﬁdrﬂ@foﬁ@ﬂ@[l] obtheisilt therePLAHdidne oOMERIimmunosuppressing
%00485 The t hod of usi ng( t he benz hen e derivatjve
Ut é?fvlefa% UEFepHeR 2 the quge PERTRYAD ngjop 3{ auggimpyyge digeapes.
FuhBérgRte, aidipARRadtidiPESInS O3RN RS BHR LISSTSIl Y 8k e@ 88 MheScubdlof the
combi nati on according to the present invention is
afprempentioged ¢isq3q hod for the treatnent such as the cure
or prev eREéo?(‘ﬁné’ fo b HRISTURE Kl RERF RS cdrﬁ‘p&ﬁii@h of ﬁ’l@ present
this nmethod is nore usefully used for the cure t he
inMeptienyhettregtmeant slich anthe cumptor prayertion®f plose serere avfptmtmne diseases
n t
b(régcgf eﬁ:dsglg)lg. glﬂ{ﬁe e(}éd;@g{regﬁl ag‘l!rg %rgg fﬂﬁfvﬁk&?ﬁl&gﬁ{s Y a'r%’ xt%duc]eﬁ and then
aﬂtmenmréd ahnjpharmaoauthabcoanpomim sillipphites sistrgng agiemt sThus, it becomes
D T I A
[pdvdi maceuti cal conposition is nore usefully used for

the cure t af orenent i one S According to
the ot bol et e iR coRPOS, SERS Prsseng Aoption s used,
forneaioh additivea\sae ds@Rcipichs, dahas ARINiluGoE gedts, Whith 61d/g@nerally used

or_ prevention of nore everg ayt oi mune di seases
for formulation, may be appropriately mixed with the present pharmaceutical composition.

According to an ordinary method, these compositions may be formulated as tablets, capsules,
powders, syrups, granules, pills, suspensions, emulsions, liquids, powder formulations,
suppositories, eye drops, nose drops, ear drops, adhesive skin patches, ointments, injections and
the like, and may be administered either orally or parenterally. In addition, after each active
ingredient was separately formulated as a kit, each of these may be separately administered in
the same route or different routes at the same time or temporal difference. Moreover, the

administration method, dosage and the number of doses of the preparations may be arbitrarily
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beconme possible. Further, even if the amounts of
i ndi vi dual agents used are reduced and then
adm ni stered, the pharnaceuti cla conmposition still
exhibits a strong action. Thus4 it becones possible
0 _reduce '
f%ﬂ@? in %&a%nc% vaﬁx ﬁé %é?ahng (\:Ng l%(hlk {);igc}\é/ Eﬁféﬁ\! grﬁtgtﬁg %e%grftty oﬁ the patient's
sympesent The mnﬁxmemdedsiomnge fof aﬁum;iaadmtms gamlm MBgod0¢h

mgyBFor R g edtinsReoT e aGhar s GRSl uth”
inffavea6us\iriphindl Fetab b &SR Rtrafiddd eitiRe endel 03ﬂlwdbﬁmvaaietzerﬂradmlmstratlons or
According to an qrdinary nmethod, these conpositions
byradnipjgtering the dages fprseveral H%‘taé on%té‘ﬂ"sul es, powders,
syrups, granules, pills, suspensions, enulsions,
liquids, powder fornulations, 30 suppositories, eye
EXAMBY ESnose drops, ear drops, adhesive skin patches,
[ Lt ments, injections and the |like, and may be
adni ni stered eit her orally or parenterally. In
addi t i on ,Thaptesent dventicacwillbe demgccbmuthm‘iollmmgé@pmampéqSy
f or mul
st BpE i o foy Eafde R RRRSeeH: R AleRidh,
[o0hH sane tinme or tenporal difference. Nbreover t he

adm ni str hod dt e
S I3 Pl 0 AR
ylbrﬁetﬁ@@%ﬂéﬁilﬁﬁopibﬁlh adid ehewﬁafﬁﬂ teferidabias @)fmpbbﬁﬂ @)aivas&lected asa

d the severity of atient's
e ohiEod NRGAALeRet gl JSFSTEROD B ogRyied FmBBRerRPTePine
agnfdl to 1000 ny/kg/day via oral adm nistration or
parenteral adm nistration (for exanple, injection,
[00A2k avenous drlp and rectal administration) either

TEY Ean{ﬁgle Qe rNELontMER 1S oADHpBLRE A 8id ABHotrékatednouse type II

mnisterin e doses for several days at one tine.
CQEQNMJBESEF@Gg@qﬂThe present invention will be

descr i bedCd uBE Alvs s QU Ofa sl j@%e@%x@ BS- MelHOWEME! was selected as

t hese exa es are not 1 nten Imt the scope of
a imammoswﬂssmgam| on. 10 [0051]

3-(5-(4- cl open -2 ({. r
2, (5 4, el Rty bt TSNP SR old T e
Latsorstofidsgagnh aifetearsed efAe? mefink bovse typerﬁax)hagex-‘l\)lismged ina 0.1 mol/L
sel ecte as te ubst anc Met hot at e .
sl B oriuton Kokt Coo IO RRRE vish it S0H Be€oiiting's complete
adjG@mt BD jﬁa;;h@@@%]ysfgﬁlg to [pxepatel @ elnu(sifl e The emﬁlsithO 2 mL) was
conbi ned. use of &HA and thotre e.on, npuse
NPT st e Pk FEEma e 1 PY-o0s DS GAG S REEarY
intfal Jﬁ‘i&tﬁﬂ @8 sdnd ©&kRsht Wab S4rABE ut (dRbRYALY iBbRAinezaviBs®), so that type 1T

sel ected as
collagen arthritis was induced.

Compound A was dissolved in a 2-fold molar amount of sodium hydroxide
solution, and a 3-fold weight of polyvinylpyrrolidone was then added to the solution, followed
by dilution with distilled water. The concentration of compound A in a compound A (1 mg/kg)-
dosing solution was adjusted to be 0.1 mg/mL. Methotrexate was suspended in 0.5%
methylcellulose solution. The concentration of methotrexate in methotrexate (0.5 mg/kg)-
dosing solution was adjusted to be 0.05 mg/mL. Each dosing solution was orally administered

to the mice.
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an i mmunosuppressi ng agent. 20 Ei ght-week-old male

DBA/1J mce (9 or 10 mice per group; Charles River

Laborat ori es Japan) were used- ng/ m. bovi ne type I
col I agen dissolved in a 0.1 nol7L acetic acid

sol uti on Ta@ke debup, pélgrﬂn}lp%&ld@hé(ﬁﬂuﬂ’é’ntahd 83oEHt Ry Icellulose
vol ume of Freund s conplete adjuvant (BD D agnostic
%“e‘ﬁﬁofa&yﬁﬁiféﬁﬁ%e%n enul sion. The enulsion (0.2 nl)

was i nt r@@é‘*di@éhh% 1dt5‘g1%ﬁﬁse gndatixe E&Snﬂnﬂnﬁﬁzﬁ@& Qoﬂﬁb{ﬁﬁ A and
Twenty-one days after the primary 25 1 nmuni z&tio
neﬁm@ﬁmewmeGWmnmﬁge¢emxmeuyﬁmﬂ4@escondary

i muni zat e hritis wa

i nduced. ’%%%uok?@pckh&{ a&dﬁgg {:ula ? \grgafmcyaésuﬁg?rgpns S the four
pam@cMom dvetme\dayudted xisidg thesfo]llcm?mg)m scoaesd & Btotad belthe four paws,

ht of polyvin rr done was then added to the

the T8h mgrétfslysfﬁﬁgva%v agH P¥%Sn with distilled water.

The concentoahdnges of conmpound A in a conpound A (1

ng/ kg) 30 dosi ol uti on was ad] ust ed to be O 1
mo/ L. Mk RBEFER et Qe R LVR (96 Ala Sy efing ank

net hyl celd: gelfig §0thtée o fhorelioss 691515&?&5 @s%l@xgg &fankle
met hotrexate in nethotrexate (O. 0si ng

sol ut i on Jusstengiye EiellmsbpyEs 0. 05 rTg/ m_ Each dosi ng
sol uti on Wag4iRsR Itﬁe)/ar@ﬂﬂ'f Hﬂl%ﬁtﬁ{nergte Wl oﬁﬁaﬁe%iﬁlg rf]‘c(}jlﬁavugé’) ormula;

control group vin rrolidone sol ut
met hyl cel ArtLhr s enhﬂstwrutait O)WE}Q@ -dthelstare afithe tistetl sutstince-dosing
r and the second
g@n‘h@%iSgagtgiog{%l,gggﬂgﬁ%gﬁo%gyﬁeg%d nmet hotrexate were
[0®d3] ni st ered once a day for 14 days 5 The knuckl e

ortion dth atlos I st _and tarsuys
Sort i ons r?sh‘ 5? ? u}ﬂ'g %g((f gl %@ l@dmlilmstratlon are shown

memaleuat ed using the followng 4 scores. In a total of
g f our pavvs the maximumarthritis score was set at
[op Ebm nts. 0: no changes 1: swelling of one or two
[TaBRY]Or a slight swelling of ankle 10 2: swelling of
three or nore toes, or mnderate swelling of ankle 3:

ext ensi ve swel IDng’ng)gropIavvs I n addition, tharéfitihinhibition rate (%)

Cbxﬂ- 4t e was obtained by the folTowng Tor a:
drhltﬁ%% b|t|on rate (%9 = 100 - (the scoreoé

I\’Ileﬂ‘@tr?’é’é‘i oﬁ%‘%@( ance-dosing group/the score of thé5

CompdundA(D) npylp) and hoflottéxaleq033hg/Rf)e results of the 43

arthritis on the day folTow ng the final
adm ni stration are shown in Table 1.
0055]

The arthritis inhibition rates of compound A (1 mg/kg)-dosing group was 19%,
and the arthritis inhibition rates of methotrexate (0.5 mg/kg)-dosing group was 15%. In
contrast, the arthritis inhibition rate of the group to which both compound A (1 mg/kg) and
methotrexate (0.5 mg/kg) were applied in combination, was 43%. Thus, the combined use of
compound A and methotrexate strongly inhibited arthritis.

[0056]
Test Example 2 (Effects of the combined use of compound A and dexamethasone on mouse type
II collagen-induced arthritis)

Compound A was selected as a tested substance. Dexamethasone was selected
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[0054] [Table 1] Dosing group Arthritis inhibition
rate (%9 Conpound A (1 ng/kg) 19 Methotrexate (0.5
ng/ kg) 15 Conpound A(1 ng/kg) qt%d nmet hotrexate (0.5
ng/ kg) 43 20 [0055] The arthritis inhibition rates of

2§ M RRHMD shhpksig Ak - dosi ng group was 19% and the
arthritis inhibition rates of nmethotrexate (0.5

my/ kg) - doEighigwegkorl matesDB ALK niige (8cdAtmiesmer grdwp; Charles River
n t. t i A
L%&Q%):x}%%&xé:? Riehd 9%9 i ﬁd&%gﬁg&g e g_ggo@g%%l}‘hﬁtgﬁﬁbwas
condusted by Ithesrdethwd ammdmgao TemExamge 43% Thus, the

nbi ned f A hot
crongly Cifpdin2on G ERRIvES s 2Ris Heler ShaRH BE S hygtronice
sélﬁﬁé@ @hd a Bffold Reigho BbpatRdniperadidomonBabidichddedddhe solution, followed

B RS SRR o Rl Rl 5 g fompound A 1 o

aﬁ&l s ti/ @R dodRa MRloRaFeRadNERd &Ebeart rﬂl@an@lso mL. The
I muNosSuppr essi ng agent |ght week-ol'd mal e DBA/ 1J

canceatrtpn_of gpmpauad Aja a compeiyd Adi ang/ke)-dusipg solution in combined

AR ALK w&ssad}@%% b¥BREndRE- Dx%étﬁyé&fetw%@ugienmm% e
pﬁéwe” collagen arthritis was conducted

Wah)yaeb@na |S‘hlgt1<tfb g coreatngsion of de)@nr@zbnmg frodexametbasone (0.025

T RRARE i o P e SRRl TRCRANA RN, O

dmneltmqmeanl delethlaBdm (@O?-ilmg&g)-dcﬂsmg solutidn ithgortiidedtadmimistration

I ations of conpou .
‘% taHugjceéouné)e(&s\(lr\?g/ %L/ kg*© aqig %68‘#%?%“’5‘3 AR 7’9&“‘%&&%% the mice.
sol ution STN\MMobgi]oum tpeﬂrvinglplyﬁoﬁ)dohe ’olitidn ‘ambrallﬁadﬁumﬁtbred
The concgﬁ t.i.on.of % n.a co ound (O
0/ kg) - doSTHGEOEHTE SR B e FE3Pnd EmRHPAIOS: FOmPOFH A and
dérsinetithisoitetvasie AdmiBRtePed?ond 4 Bhy foPex amRt hasone was
suspended 41 @gl yvi nyl pyrro| j done sol ution. The
concent r al FoFYARRLNIL IR arEB IS Was condugtid by theanrthqdroeprding to Test
Esgg{nbg)l-dom ng sol ution was adjusted to be 0.0025
&%ZWL The concentration of dexanethasone in
hnet hasone (0. 025 ny/ kg) -dosi ng solution in
conbl ned [ - g
L. Eaoh S og A s A A Ok Syt adlistgation are shown
llt leR-.ce. 15 To control group, pol yvi nyI pyrrolidone
xtlon was orally adm nistered. After dividing into
gro and the second i nmuni zati on, conpound A and

[Table 2]

Dosing group Arthritis inhibition rate (%)
Compound A (1 mg/kg) 14
Compound A (10 mg/kg) 58
Dexamethasone (0.025 mg/kg) 30
Compound A(1 mg/kg) and dexamethasone (0.025 mg/kg) 66
[0059]

The arthritis inhibition rates of compound A (1 mg/kg)-dosing group was 14%,
and the arthritis inhibition rates of dexamethasone (0.025 mg/kg)-dosing group was 30%. In
contrast, the arthritis inhibition rate of the group to which both compound A (1 mg/kg) and

dexamethasone (0.025 mg/kg) were applied in combination, was 66%. Thus, the combined use
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dexanet hasone were adm ni stered once a day for 14

days. The evaluation to nouse arthritis was conducted

by the nethod according to Tesi7 Exanple 1. 20 [0057]

The results of the arthritis on'the day follow ng the
éﬁﬁy e 2. [0058]

{ ou@@?’hﬁ&é%x%%%ﬂh?%ﬁ@ﬁt?o@ﬁq}ﬂtﬂ?lsté I n -Blﬁgl tion rate (%
Conpound The(dosaywf kepouad e denaehetasane nimihk gpmbiged use were low,

R TE R B AT B e

canpidund Al ard idestaintetiaone exlsibiesl odtroog apoantiditid efféct.

@Eﬁ g)-dosing group was 14% and the arthritis

[ bition rates of dexanethasone (0.025 nyg/kg)-dosing
gr oup WasAs3ie%ear ffom €iRrabb@sdesults ecortbied iatlinthistatiohdbf theon

rate of the group to whjc both co u
efaph e&ese‘af{%sﬂ%% 6?9@6%66 byt Rg3 fophla SBT 'ihé aal{rf%efegg and one or
nﬁ%dﬁﬁfob\%‘ﬁms%ag@ﬁf)s/oexﬂibiﬂsssyn&gﬁtl@ oirRh R iBots 4nd @bs it is useful for

ound and dexanet hasone strongly inhibited
thﬁrfteﬁmelﬂt gich Fhike gorg O PEVertionPbYHYItA and dexanet hasone
in the conbined use were low, nanely, 1/10 of the
hi gh dose of conmpound A (10 ng/kg). However, the
H&BHSTRé@L6EBLKHUﬂb5Wbound A and dexanet hasone
bited a strong anti-arthritic effect. 5 [0060] As
| ear fromthe above results, a comnbined
ad m ni st r Andethod of uditea bd'mqﬂlepd)’trerderieatiire i ¥ sdlti thereof and one or more

.represent ed for sal t

pRp ST re s R <IRB R GO 15 s btuct o bt such as the
cexélor btetléntl?y ﬂﬁﬁl@d)lﬁfnllﬁle disbdseqr t[hjﬁhatrm&ﬁﬁﬁéae Gcﬁﬁposﬁﬁd cbiitaigiing these
it IS yse the tre such as the_.cure or
Ut gt 4 GAET ForShe FRAIRRGn: ok 9 THRISERS HREC ST GBrypp discases.
[0061] A nethod of using a benzophenone derivative or

a salt thereof and one or nore | nmMmunosuppressi ng

agents in conbination is useful as a nmethod for the
treatnment such as the cure or prevention of

aut oi mmune di seases. A pharnmaceutical conposition
cont ai ni ng t hese




15 substances is useful for the treatnent such as the

cure or prevention of autoi mune di seases. 18 CLAI M

1. A nethod of using a benzophﬁgone derivative

represented by the general formila below or a salt

thereof and one or nore i MUEPSYHIRr €SSi ng agents in

conbi nation for the treatnent of autoi mmune di seases:

[ For nul a Ametho@dfusinga Grizophepenelderiative2epatsented by R general formula

bElggzr ot‘?fat%%% 2 g@eogﬁtgﬁ{) %}(ﬁll gtgr[ugl yﬁﬁk&%}%@{ pn combnraklov for the

tgatoept afiueimmaye deeasasbst it ut ed; Z represents an

| k e group which may be substituted; RZ
[$%B¥l§gnts a heterocyclic group which nmay be
substituted, an alkoxycarbonyl or heterocyclic
-.carbonyl group be substituted, or a carboxyl
‘group which nay Bt tobtected; R3 represents a
-hydrogen at gg , "‘QP atom a cyano group, a nitro

| o p which may be protected, a
be protected, an amno group
1 capt o group, a carbanoyl
15 cycl oal kyl, aryl,

ﬁaralkyl al kexy, Riryl oxy, acyl, alkoxycarbonyl,
'aryloxycarbony", al kyl'thio, aIkyIsquinyI,
al kyl sul fonyl, al kyl am no, acyl am no,

wiktey K]l,ulepl@msalﬁetﬂnocyahiqgrsuub fbich lnauyribe substitukrel; & substtated @henyl group
og{nﬁéhg 1 gro Wr&l@f %%‘}IJ g’ttbty/ttalf gé{epgﬁmt%gﬁkyzsxﬁ%mup v[;lnch may be

S\dgsutumt Rf/ feprdsﬁtﬁ[ atgtodyictie gpoytp thhhﬁy&i’e@ﬁb’sﬁtdté‘d Qﬂi ﬁlld@xycarbonyl or
ég i be substi t.yt ed; b uﬂ presg ?%g%

ISRYOLS SHERPRY) &FPUB SYGh Mk b %Ws%ﬁragﬁr 1 gspup yfich may be
praRd A RAEH Rt hyidRogeh %td?ﬂ, %, hawg&{ £bm, a%yaﬁ@ Efoﬁﬁ tht% group, a
h terocyc i ¢.group which e substituted

gy By @dchTRaY e RyPlSEHRd: afhytio b‘rgé%‘t’@%méhb%ﬁrﬁ%ted an amino
gug %ldﬁﬁl&fbe ;ff@t)éct@& aQﬁé?&a%E‘J §‘rgu1y"'atclé‘rb§1ﬁo | éféﬂ group; R3

represents group f)r Ot ect ed;

oran 3lieyly fé%eewb §Y<aoaé195d4 %ﬂt «rytkask 911«91% a:gqum ashil, alkpxysarbonyl,
a’?‘@‘?é%‘é&{yi Aol ARHEIRRN B URAR B AR, sy B,
@llﬁmyinnmn@ rary2sulfphylaming oRbetempyddis griup vducthetxar lecspbstitated; R*
b
glﬁxa})/f(\ﬁlk&grugm/oa lo%g, c?éfo%lgé@q?xg%kﬁe%cg&gﬁy %?tgxi?ﬁychc-oxy or
heteroEMC rgechjpo;dn@tmuaz,r oti substitated;| and R’ teprestuets @ hydrogem atom, a halogen

zogU¥ derivative is a conpound sel ected from
3‘25“( r 43 ot BYYPY et hyl
23- (5- (4- (Theahahacydrditig o Slaliy trwheydie RZ eapkdserts 4 Beterocyclic 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 group
which may be substituted; R* represents a carboxyl group; and R? represents a hydroxyl group.
4, The method according to claim 1, wherein the benzophenone derivative is a

compound selected from 2-(4-morpholinyl)ethyl 3-(5-(4-(cyclopentyloxy)-2-hydroxybenzoyl)-2-



((3-hydroxy-1, 2- benzi soxazol - 6-yl ) met hoxy) phenyl ) prop
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14, The pharmaceutical composition according to claims 9 to 13, wherein the

=

immunosuppressing agent is methotrexate.

1s. The pharmaceutical composition according to claims 9 to 13, wherein the
immunosuppressing agent is dexamethasone.

16. The pharmaceutical composition according to claims 9 to 15, wherein the

autoimmune diseases are arthritis diseases.



