SPECI FI CATI ON GLUCOCORTI CO D RECEPTOR AGONI ST COMPRI SI NG NOVEL

1, 2, 3, 4- TETRAHYDROQUI NOXALI NE DERI VATI VES CONTAI NI NG PHENYL GROUP HAVI NG
SULFONI C ACI D ESTER STRUCTURE | NTRODUCED THEREI N AS SUBSTI TUENT Techni cal
Field The present invention relates to glucocorticoid receptor

agoni sts conprising 1,2,3,4- tetrahydroqui noxaline derivatives containing a
phenyl group having a sul fonic actdEskBFCATEGNt ure i ntroduced therein as a
substituent, which are useful as pharmaceuticals. The gl ucocorticoid
receptor agonists of this invention are useful as therapeutic agents for
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of the netabol i

regul ation sm of carbohydrates, proteins, fats and the |ike,
suppr essi on 1@frHdsud HpURer®E 1A @angakermt Tasppnses, activation of the
central nervous system regulation of cardiovascul ar function, and basal
and stress-rel ated homeostasis and the like due to its transcriptional
regul atory action (SOUGOU RI NSYQU, 54(7), 1951-2076 (2005),

JPA-2002- 19%3@5¥)nical Fie®dch drugs which bind to a glucocorticoid receptor
have an action of glucocorticoid receptor agonist or glucocorticoid
receptor antagoni sThetheseentt iousnafieneneilrtkey dof bénepcokitdmodalch ot her
and it is determ ned which action the drugs show by the slight difference
of the chentegeprsorueLPnéstef comemising 1, 2as83t4pi cal gl ucocorti coid
receptor agonists, glucqcorticoid receptor agoni sts synthesized jn the
living bodyt&terhydresrinssaling Ssmiived<tEo @M {iming it Riiseotorti coi d
receptor agoni sts such as de t.hasone, predni sone and predni sol one are
known ( JP- AJZ60P. 183556) 2 Fhagengifuctest TG Tackitt® agumatesy o
generally called.steroids due.to having.a.steroid ructure and are applied
to the trea?h&ﬁ?lgfa§aﬁiﬁﬁgsgﬁggfg'§.d%lCh aﬁ%mﬁﬁéﬁgliﬁsis al so known

there are soie.Gasssihan Lhase sharldsacaduesdde sl gliats auch as

steroid peptic cer, “steroi pura, sterold pancreatitl steroid

diabetes, Skgial dnoahnan! o el el nAUGSL YRR Dedile #5e of them
(1 GAKU DAI JI TEN, NANZANDO, The 17th edition, 1I038-1040), therefore to
prevent theggrsbadfRa@bhgCliSscalselss Reprdit 16 eat aHdiegutd I gdnhpes not
have a steroid structure. On the other hand, the conpounds having a

1,2, 3, 4-t et Faky dnequicnaxal iiRE 1Skmtiode deRiaidy Rthdy qthemmd group having a
sul fonic acid ester structure introduced therein as a substituent are not

di scl osed, andlasmatoatt eonet jodett, dikendsage, that is, the effect of the
gl ucocorticoid receptor agonist or the |like of these compounds is not known
at all. Disclosure of the Invention Problens to be sol ved It is a
very interesting subject to find a new pharnacol ogi cal action of novel
1,2, 3, 4- teBpamodroyuid nBx4l i ne derivatives containing a phenyl group having
a sulfonic acid ester structure introduced therein as a substituent by

synt hesi zi ng t hem® MRS IOl GPhE PropeREe: 15 2 PHe pPBsehtdfRdentors

conducted the intensive studies ff finding a _new pharnafolo kgﬁt action of
novel 1,2, 328 &t dr QTR tHéader i VRRPFEL 1O T ng AVPTYr oup
havi ng a squoQic aci.d ester structure intréduged ther?&gfﬁsggsgbggktuent,
and as a re&@t°% héﬁf‘?%unﬂsthﬁt R§THS, £3, 45¥%t r 3V oxar |

oqui n
derivati talnj h I ' I i
Structure i AEPSIISI Fhor o A4S af SUBEL Tuont hale"an Sactf EaF tagbhPst

activity tOrEE%lQJ OEOrti £0i d yeCeRior,9pe s 3 Usef ul casfaPSUELS
agents for thé inflammatory di seases.

proteins, fats and the 1like, suppression of the

immune or inflammatory responses, activation of the
central nervous system, regulation of cardiovascular

function, and basal and stress-related homeostasis



In addition, they investigated the effect of the novel

1,2, 3,4-tetrahydroqui noxal i ne derivatives containing a phenyl group having
a sulfonic acid ester structure introduced therein on ocular inflamatory
di sease nodels (allergic conjunctivitis nodel in mce, choroida
neovascul ari zati on nodel in rats) and these conpaunds shfmed thiﬁgxcellent

i nhi bition éMkcthen Lh&Se HBGel 8° ahBSast H2PESEHPE LM f oUdY t ALL TEhese

coupounds are especially. useful herpeut.i c t t ular

i nfl ammat or ?Cdﬁjs%résé§.oﬁxq.9q h@&N‘L‘C’S{S&}jﬁ n\?g‘s('fllit)gat g%ﬁﬁ? d(e—% eé?%é]]%%the“jr?ovel
1,2,3,4-tetral Jel¥]] lline derivatives on an inflammatory bone-j oi nt
di sor der nn&bﬁ%ﬂggrr%ggéﬁén paw edema nodel in rats) and these conpounds

showed t he excelIegEthQEBEEi%Highggg%deftgi§lggg%br.&%didwgggépuﬁmey

conpl eted this inveéention. -tetraydroqui noxal i ne

deri vatives ycQU! ajNiNg & rPRENY 1 QU A NG FeSdpdOni £yaiei sk est er
structure |ntroduce3'there|n i'n this invention nean the conpounds

repr esent ed 3y, dde@ ftald v NG agneyalaftgBl st 1) thesel ddreicrd tsré her eof
(hereinafter referred to as "the present conpound”), and the glucocorticoid
recept or agemitSir AGNRYifHdigihef furesenth corpatnthdnde the gdtee mateed i cal
conposition conprising at |east the glucocorticoid receptor agonist as an
active ingrediient asarddrhithd nitargd arhowrief ertebl 1 aghthetapterdrcageht for
the inflammatory di seases, conprising at |east the glucocorticoid receptor
agoni st as daheacthers dadgrddiwrituregndhoreenpr ef erably a t her apeuti c agent
for the ocular inflammtory di seases and/or the inflammataory bone-j oint

di sorders, conprisRAgtapiraasgliugecgirideedrt ireé6c®Hodc A ddoni st as an
active ingredient are this invention. [RL r%Pr%§enls he fallow ng
general for GHUEaCERt1qods) TPty qgppists synthesizgsy 1 thQents a | over
al kyl group thchgg%%have a substitue

t, a. lower. cycloal kyl group which
may have a Sdifeti Y ii<h A A4 rinﬁ?%%ﬁ?ﬁF}ﬁg%Fﬁﬁ%p%fsubstituent; R3
represents a | r..al kyl droup;. . . esents a hal ogen
atom a Iom@ryn%\‘r\%ﬂlcgr%ldlﬁ%v%c e hra%%ﬁjét%b%?r?usén ,ég&ﬁly?ﬂ?oxyl group, a
| ower al kox | Vi i : r Qr (gphitro

YR N e e fslc?noeft%;?a DGR 1 5 81 SY@NL- T RNBuRT (Fp

group; m n, p or g in the case where m n, p

or qis 2, %0%19%695936. Ghd3k f@m&?céf@ié@i@ fscbideregdnisesei naf ter
apply.] Advantage of t

t he sane shall he I nvention This invention provides

the gl ucocordjLQjethe FAACIBPLAN] 1RGO MHE t5d S0 LONPHLS | 1 HKAEL G esentecoppounds
whi ch are useful™ as pharnaceuticals, the pharmaceutical conposition

conpri sing aitdeasironadfatdamlicatord i tod dtrecaptot afjonasisuas an
active ingredient, the therapeutic agent for inflammtory di seases
conpri sing alidesasis.one of the glucocorticoid receptor agonists as an
active ingredient, and the therapeutic agent for the ocular inflammtory
di seases and/ or th#8owefreanmitorny bdse- jkoiovn dilgord@re Sonp&FASSul ar, t he

gl ucocorticoi d receptor _
that these steroids produce the side effects such as

steroid peptic ulcer, steroid purpura, steroid
pancreatitis, steroid diabetes, steroid cataract,
steroid-induced glaucoma by the use of them (IGAKU
DAIJITEN, NANZANDO, The 17th edition, 1038-1040),
therefore to prevent these side effects, it is hoped to
create the drug which does not have a steroid structure.
On the other hand, the compounds having a
1,2,3,4-tetrahydroquinoxaline structure containing a

phenyl group having a sulfonic acid ester structure



agonists in this invention are useful as therapeutic agents for the ocul ar
i nfl ammatory di seases and/or the inflammatory bone-joint disorders, and
useful as therapeutic agents for the inflammtory di seases on anterior
ocul ar segnent such as keratitis, keratoconjunctivitis, conjunctivitis,

bl epharitis, dry eye syndrone (dry eye), allergic conjunctivitis, anterior
uvetis, inflamfRQHCed antBRTEATocuirdr ségnertiRit & USPEr at PGS and©t

i nfl anmation by rejection of eye organizatio ranspl ant; therapeyti

agents for tﬂ%%?ﬁ?%ﬁﬂaté?yld?éeéb agheﬁoéfgrESFtUCU€5? SeghEnt gh@% as
age-rel ated macul ar degeneration,. diabetic retj t hy, .. di ti | ar
edema, neovaséul ar cﬁ?gﬁgﬁhﬁfgp%gﬁnaﬁgéfVﬁ%ﬁé*gggﬁe%%ﬁﬁgﬂg?PpégP??gﬂhtive
vi treoreti nopat hy, o pj gRENLA Y yfledenerAblomdl {benbel idwipeatrahvei n of
retina obstruction, central artery o eti1na obstruction, branch retinal
vein occlusion, branch retinalarteryocclusion,inflanmationor degeneration
caused by retinal detachnent or injury (including surgical operation),
retinitis, wieldpessekebitt the OHv&EnPEYRI ti s, and/ or therapeutic agents for
the inflammatory bone-joint disorders such as rheumatoid arthritis,
juvenil e r hewsw pédsatbhbiet s el udes still's disease), osteoarthritis
ost eoporosis, spondylarthritis. Mdde for Carrying Qut the Invention
Definitions of termos asdapkeayedntairess,ing cubs eatd tchgilndke) neyed in this
specification will be described below in detail. The "hal ogen at ont
refers to apHaumaare ogintaolr iavet idor onff meoo?l i bk n& 4t om The "I ower

al kyl group" refers to a straight-chain or branched, al kyl group having | to
8 carbon atdmmrqﬂ¥§QQQRﬂQP¥P#¥ﬁQ3Qﬁﬁ%ﬁﬁﬁ%ﬁ%ﬁm?o%%@%nbﬁ%f%r%%?@y} to 4
carbon atons. Specific exanples thereof include nethyl, ethgl n-géopyl,
n-butyl, np&HSHP hRheg |2 W%W,a%%ﬁ%ﬁ?ri%%‘r‘%% e FRLBEOEYFS
sec-butyl, tert-butyl and isopentyl groups and the |ike. The "Il ower
cycl oal kyl gtﬁ"tﬁﬁ?'lrf dords WY Jc%%/rbta?‘%/lg@%ﬁ%shﬁﬁ%gt%e?b 8 carbon atons,
preferably 3 to 6 carbon atons. Specific exanples thereof include

cycl opropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl and

cycl ooct yl q&g#gg. Eh§01@5¥! HLoUP] fefers to a residue formed by renoving
one hydrogen a om From a noﬁ%cyc Ic aromatic hydrocarbon, or a bicyclic or

tricyclic condensedypolyeyelicC jakNRHG MEHRLAROR HiavidtG s 1w 14 car bon
atonms. Specific exanpl és thereof include phenyl, naphthyl, anthryl and

phenant hryl gnounss e #Heiidke new phardhecsd £EHTYEEL Cogrofphoveliers to
a residue formed by renoving one hydrogen atomfroma saturated or

unsat ur at ed mmonogye! i &t et wlasyiel hexd i ge hdwt hegabheesrcanphinahgt g of

het eroat ons selected froma nitrogen atom an oxygen atomand a sul fur atom
in the ring dhereflergmslip ehsaing ad esh bf onhs ad cii dt eslt @onetyetters- nenbered or
6- menbered heterocyclic ring having 3 to 5 carbon atons and one or two

het er oat ons inttdiugecdigdherrim a8 oy chilesoiteeneycand edndersddlpol ycyclic
heterocyclic ring (preferred, a bicyclic or tricyclic, condensed pol ycyclic
het er ocycl i gt hiavd ghat tousl chr bodr AT bRkrarndrefeipeXehbdlRet er oat ons in
the ring). . Specific exanples of the "satur ted,nnnocgc#ic .

het erocycl i d9TFERtITRT RN TRATENY it RNy 9BPPRI RRVindi a2t FAMAE,
triazolidine, piperidine, hexahydropyridazine, hexahydropyrinidin

pi per azi ne, HOPOFE TS of M GHEE fohdpr P ESH nE FF RgE ﬁdat%gbgkk%u 4%ing at

eat o 1 {nonen 8l om Ly e, 1400y LSyt luran, pod ebpabyet epveer

_ ah oxygen atomin _ _
tetrahydrot hi ophene and, teld alydeof N opyRara pLigsc aadehbe Ebkerhaving at.
| east a sul f'ur omin the ring, oxazolidine, 1soxazolidine and norpholine

rings and thg ¢y hdded&ast a nitrogen atomand an oxygen atomin
the ring, agﬁlfkﬁggo I ne, ?sothiazolidine and t hi onorphol i ne rings and

the Iike having at freasidia iid," egryy alriasidya sl fhe @t fowet nof hene i ng.
Furt her, suchasat ur at ednonocyclic heterocyclic ring can be condensed with a
benzene rinmeérel he, 1) kes toef pamydr byeyebkel bnet deeyehitvesndensed

pol ycyclic heterocyclic ring such as a di hydroi ndol e, di hydroi ndazol e,

di hydr obenziadriezolng a phenyl group having a sulfonic acid ester

structure introduced therein on ocular inflammatory



t et r ahydr oqui nol i ne, t et r ahydr oi soqui nol i ne,

t et rahydr oci nnol i ne, t et rahydr opht hal azi ne,

t et r ahydr oqui nazol i ne, t et r ahydr oqui noxal i ne,

di hydr obenzof ur an, di hydr oi sobenzof ur an, chr omane,

i sochr omane, di hydr obenzot hi ophene, di hydroi sobenzot hi opheng, t hj ochr omane,

isothiochro@éﬁ@ﬁ@ﬁhy@wﬁﬁéhj@gégggéc conjunctivitis model in mice,
di hydr obenzi soxazol e, di hydr obenzoxazi ne,

di hydr obenz G0RirRi61d, e igaticgy flegdel in rats) and these

di hydr obenzot hi azi ne, xant henpe, 4a- car bazol eQ_ .per.i.m di ne: £ i ke.
Spe%:/i fi cexaﬁﬁ’lr“@é’blf”tdﬁe'%‘?é"ft‘{]?ﬁﬁeec? glc%ﬁ ijglkﬁg?%i}lo%@cﬁ’fl%éérkigngpd?é\% Ude
di hydropyrral e, rrol e, di_hydr a i i1 ,

i dazol e ARSIy FAShRS & ?é%zsgﬁ)eg A8y AULRF Uifar UL LSLSGEDE

tetrahydropyridi I hydr | 1IN PWHA G+ £ ST Al OfpyF | i deular
di hydr opyri 5%?ﬁ%?K%§$¥33§?%%¥g{etrahyé%%%ﬁ?iﬁﬁ(ﬁ ne, di hydropyri m di ne,

pyrim dine, ;trathahnd QP az e di o a@@ﬁ@ﬁ@@@?mdim@ and the
| i ke having at least a nitrogen atomin the ring, dihydrofuran, furan,
di hydr opyr ar rarg-tpywran Hd RasreAnd thes |4 ke thaw yir eduiemsd 1 e oxygen atom in

the ring, dihydrothiophene, thiophene, dihydrothiopyran and thiopyran rings
and the |ikeidhtdviatd vats lozasin a refll dmira tatomband-hpo imtngd 1 s hyelr coxdebl e,
oxazol e, di hydroi soxazol e, isoxazol e, di hydrooxazi ne and oxazine rings and
the |ike havicag ratgdesast pawnigdenge maatedm iandoairs Joxdye rt e 98n PP Plends ng,
di hydr ot hi azol e, thiazole, dihydroisothiazole, isothiazole, dihydrothiazine
and t hi azi nehdwegs tded exnellliged Havi iy t@iton exfsteet mn ridyeh Bt antS a
sul fur atomirltherin% o '

a result, they completed this 1lnvention.

Novel 1,2,3,4~tetraydroquinoxaline derivatives
containing a phenyl group having a sulfonic acid ester
structure introduced therein in this invention mean the
compounds represented by the following general foumula
(1), and the salts thereof (hereinafter referred to as
“the present compound”), and the glucocorticoid receptor
agonist comprising the present compound and the
pharmaceutical composition comprising at least the
glucocorticoid receptor agonist as an active ingredient
are this invention. Preferably a therapeutic agent for
the inflammatory diseases, comprising at least the
glucocorticoid receptor agonist as an active ingredient,
and more preferably a therapeutic agent for the ocular
inflammatory diseases and/or the inflammatory bone—joint
disorders, comprising at least the glucocorticoid

receptor agonist as an active ingredient are this

invention.



Furt her, suchanunsat ur at ednmonocycli ¢ heterocyclic ring can be condensed with
a benzene ring or the like to forma bicyclic or tricyclic condensed

pol ycyclic heterocyclic ring such as an indole, indazole, benzimdazole,
benzotri azol e, di hydroqui noline, qui nol i ne, di hydr oi soqui nol i ne, isoqui no

| i ne, phenant hri di ne, drhydrocrnnolrne
ci nnol i ne, drhydrophthalazrﬁﬁg i
di hydr oqui noxal i ne, qui noxa4
i sochr onene, benzot hi ophene, i soben
t hi ochr onene, i sot hi ochr onene, benzox :
benzi soxazol e, benzoxazi ne, benzot hj 2ol e,
benzi sot hi azol e, benzot hi azi ne, phenoxant hi n,
car bazol e, P- car bol i ne, phenant hri di ne, acri di ne,
phenanthroline,phenazine,phenothiazineor phenoxazine ring and the |iKke.

The "aral kyl group"” refers to a group forned by replacing one or a
plurality ofiglydregeratiois ofhad | pyeloaliky geoupradt Earmalygl geayp.
Speci fic exanpl es thereof include benzyl, phenethyl and napht hyl net hyl
groups and t{mal ) keday or (SEe; "l ower alkoxy group” refers to a group
formed by replacing the hydrogen atom of a hydroxy group wth a | ower alkyl

group. Specific exanples thereof include neth et hoxy, n-propoxy,
n- but oxy, n-pentoxy, n- heXXJEEBTmﬂ hqg;yloxghfz:}dﬁydo ¥y 1sopropoxy,

oRhydroquinazoIine, qui nazol i ne,
, i sdbenzof ur an, chr onene,
NO“\

i sobut oxy, sec-butoxy, ters oxy and isop y groups and the |ike.

The "l ower al kyl group which may have a substituent”, "lower al koxy group
whi ch may have a substituent”, "Il ower cycl oal kyl group whi ch may have a
substituent” and "aralkyl isch may have stituent” refer to a

"l ower al kyl group ,a "l oxy (g4 oup".;o wer c¢sgcl oal kyl group” and
an "aral kyl group” which nmayy have one or a plirality of substituents
selected fromthe follow ng al group, respectively. [al group] A

hal ogen atom a |ower al kyl group, a |ower cycloal kyl group, an aryl group,
a heterocyclic group, a hydroxy group, a |lower al koxy group and - NRsRt.

R? represents a lower alkyl group which may have a
substituent, a lower cycioalkyl group which may have a
substituent or an aralkyl group which may have a
substituent;

R3 represents a lower alkyl group:

R*, R®, R® or R’ represents a halogen atom, a lower
alkyl group which may have a substituent, a hydroxyl
group, a lower alkoxy group which may have a
substituent, a cyano group or a nitro group;

m, n, p or q represents 0,1 or 2;

in the case where m, n, p or g is 2, each RY, Rﬂ
R® or R’ may be the same or different. Hereinafter the

same shall apply.]

Advantage of the Invention

This invention ©provides the glucocorticoid



Rs and Rt are the sane or different and represent a hydrogen atom a | ower
al kyl group, a lower alkyl group substituted wwth -NRu R (Ru and R' are
the sane or different and represent a hydrogen atomor a |ower alkyl

group), a lower cycloal kyl group, an aryl group, a heterocyclic group or an
ar al kyl group. The term"a plurality of substituents"” in this

i nventi on refRereptorsupgeniedm s AMMRAL8EBI2 ShenoPe aSfHt 2 GPAPPEES St han
or equal to the maxi num substitutabl e nunber, ﬁnd each substituent g%¥ be
the sanme or W¥%rent2Tand t HE€SHuhber A5t he BOBETRERMECT S prefefdfiy 2.
Further, a hydrogen atom and a hal ogen atom are al so included i h
concept of ﬁ%&?m UPESHFLE "?OmpOSl%Jfﬂb G%?BE&@&??JG%Fdl%%égbtg?éagghist"
inthis invention refers to an agoni t i_hi a full agonpsti
action or a ertiga]tu%%gﬂffstlicé)laagti%éné%gﬁggnd?ry%r{)loé?%e ‘;g ucocor ti coi
receptor. i L hepgpeut 1%%? tikn LRESd NNt oM feahRatbe

nmedi ci nes fdf“%%%5%§85ént%§% a%g%%r %% %reat%ﬁnt of di seases. Y As a

medi cal usagﬁé)ga%gg "g|él&ﬁ?9ﬁ_fsiiql(a d regept on «agani St ordd t hiex i Nnvemtd on,
there is especially no limtationas |long as the disease is the one which
the gl ucocordiicobdoreseptie aguisptbs ef hgeivas aasherapeut aetdgent,
and generally it is possible to apply to all of the disease that can be
treated by tihgysé@iehdS. and the Foheexprpitec eadearti nEodi Sdasescslelr as
chroni c adrenocortical dysfunction (primry, secondary, pituitarﬁ,

i at rogeni c) ,iraCldematdoeyocdisiceale sy sfnchte T ort {aadrignl ammaspg)y, odone-
adrenogeni tal syndrone, subacute thyroiditis, thyrotoxicosis syndrone
[thyroid (pdisiont ng)seoridsirsy. nalignant exophthal mus due to thyroid

di sease, isolated ACTH deficiency, idiopathic hypoglycem g; collagenosis
such as |upus erythematRsEsicEystreni c tifd cALGHAC U stoPdP, sHSEERTOT
angitis (including aortitis syndrone

. .periarteriti odos olyarteritis,
Vegener' s gridRRbFREodits) Chag t3pY 8N HE}G% 1358 ( d‘@reréi]gnﬁgs?qk?'%?geuttlc
scl eroderma; ki dney di seases such.as nephrasi s, nephrot | dr ; art
di seases su@f Rt Eonyest | ermﬁﬁ?l?ﬁilﬁgg}aﬂﬂ%§%ﬁ% d?%%%géégsugﬁﬁééne
bronchi al asthma, thmatic_ br itis.(inc I Lnf ant i Le ti
bronchitis) ,sCha? I %P@aé“ﬁ“ %%F%o%%ﬁgé c é%ég b%/i’%%glgg:r%é o%h!(:)it Pfgs?ég}{ungmac%al
subst ances (ﬂnk{g;]!é'%éﬂgi@r "9 Ea%, FoXi cofer nele 1 SRRUPGY KBSl 900y
di seases such as purpura ? ronmbocyt openi ¢ and non-t hronbocyt openic),
apl astic angjfjge i gpkem &-§i pel udi nggrRente | eykem am aacut exépyensiicn of
chronic nyeloid [ eukem a, chronic |ynphatic | eukem a, |eukem a cutis),
hermol ytic anema;c8baRuinRyivPensa; dicgesiunvet appanat,us dsepsasisuah as
ul cerative colitis, regional enteritis, the inprovenent of physical status
of serious iddpesychesyhardinzeasesy(tdige canadrl eangli andcspiwedt ivivers,
di seases such as fulmnant hepatitis, bile stagnation type acute hepatitis,
chroni ¢ hepatritésjioei r nhost 85, pulindhbanymai $easesoBuchnds e e oi @6sIlar
diffuse interstitial pneunonia (the pulnmonary fibrosis, the radiation
pneunoni ti s)segrenbus fitfrcopena tiiper guflods i serabs o8udty a5epaCisPaY y
t ubercul osi s, tuberculous neningitis, tuberculous pleurisy, tuberculous
peritonitis,of uRYeul Pugapériadadl t srameRtan tdi s SAsIPRedhiss agents
encephal onyelitis (incruding encephalitjs, elitis) eripheral neuritis
(i ncruding &RY| &k Baritefdg Yy ON? A= Sy 38t }{%‘}‘.?Ee@lg\ﬁ st pl e
sclerosis (including neuronyelitis opti.c chorea. m_nor .S, Of
facial nerveCHPERRonEHFof &pi n%geé&ec}ara%éﬁi ni PREX LR i gdn%‘ﬁgﬁ%ég:rls%ns'uch as
mal i gnant | ynphona. (| ynphosar sis, neticul.gsarc .S, in's
di sease, cufgﬁg%%glgetiéﬂ?gépgggﬁyngis éSES%#Hég) aﬁ§a§§ﬁ$afkgﬁgggges
(closely reidlofadbaeases). agLdopBblohy Or arulgaBmocalapse gL ASLAiay of
breast cancer; digéestive synptom (hausea, vomtus) by adm nistering of an
anti-mal i gnanl b NPRKcagent (sueh asr&isphaki n); SukgitGalob6easpatich as
resection of adrenal grant, surgical invasion to the patient of
adrenocorti G ghyReE¥RCt H8FenldiE: Bsle Af tele | Peadineg, teansp Antvedfn
organ/tissue, ophidiasis/insect venom (incruding serious sting),
uni denti fi edbf er yesdence; ocpbstrettiics andcgynacadl ogyrdeseasest sucletdna
adhesi on prevention after oviduct orthopedic surgery; urology diseases such
as prostati wkancect ipn,apitsrgnaler na¢bliogy divsdaseaubhsagn, branch
eczema/ deramatitis (acute eczemn, subacute eczemm, chronic eczenmm, contact
dermatitis, nmunmul ar eczema, autosensitized dermatitis, atopic dermatitis,
eczena infantum |ichen sinplex chronicug Vidal, other neurodermatitis,
seborrheic dermatitis, keratoderma, keratoderm a tylodes Pal maris
progressive, other hand/finger dermatitis, genitial/anal eczema, pinna and
external auditory meatus eczenma/deramatitis, eczemm,ermatitis and so on

S . S



glossitis; rheumatic di seases such as rheumatic fever (including rheumatic
carditis), polynyalgia rheumatica, ankylosing spondylitis (rheumatoid
spondylitis); and the follow ng infalammtory di seases, are enunerat ed.

The "inflammatory di sease” in this invention is not particularly limted as
long as it is a disease wth an inflanmation. . _For exanpl e, diseases
such as the ndaifinaatat or R HoREY| oi ntoeSesder, t he HRELEFMAHY Amat oAF

di sease, asthma, bronchitis, rhinitis, derg%;itisJC tﬂe [ flannatoné bowel

di sease and degenekatigref epruSRF t R¥ | R FARAdt of'§ “BGRESTHT nf 1di $8P4&Y and
the ocular inflamatory di sease are _enuner.at ed. r¥%"inabg tory

d T
bone-j oi nt dilS¥FHERLOTn AT I PRent PBT TS It par FPEIPNYS 1 i MY 8678< | ong
as it is a disease wth an_inflammtjion on j Oi fs |l e,
rheumat oi d atThrTtFsS | WRhtFe Thebmt s d %‘??E?ﬁ“ti@?ﬁ%?&&é&gi?égyse
di sease), ostepar it Si p lar t4yrd 4 4 d H kg
preferably rcﬁﬁnnégéd %ﬁf%gﬁ%ﬁgﬂgﬁglgfo%gtggg¥¥ﬂr?{%i§%§%§gnuﬁgﬁated. The
“ocular inflaOEtoryidi S§R3@ it 4 hi SjulaNentd obnicumdio par theghaily s
limted as long as it is a disease with an inflammtion on eye part, for
exanmpl e, as fhcinhkammat ogy idilseases odi @akeeiqr seguaytewdrepebalils,
keratitis, keratoconjunctivitis, conjunctivitis, blepharitis, dry eye
syndrone, aldet@bgoeerjiw)Ctdpbtdglaantaritorsuveitis, inflanmmation on
anterior segnent of eyeball after operation, inflamration by rejection of
eye organi zation transplant and the |ike, preferably dry eye syndrone (dry
eye) and allergic conjunctivitis are enunerated. As for inflammatory
di seases of Muod¢ ef bor Csegnmeimg oPusysbal |ITneget rehat ed nacul ar degener ati on,
di abetic retinopathy, diabetic nmacul ar edens,
neovascul ar macul opRehyndasifodli @ Epitfdls af NReIRrahes Jedi9%er abrPePs

vitreoretinopat hy, pignmentary degeneration of the retina, centragl, vein of
retina obstraRdi o€ ceht kgl aPF@%y oft r &fFa SRS {?Bﬁ?oﬁramf %e?ﬁhm

vein occlusion, branch.retinal artery .occlusion, inflammation O
degeneratioﬁ*%%%%%gegyQA;QWmﬂndg?iéﬁﬂﬁnt or injury, retinitis, uvetis,
scleritis, optic nguritig and the |j ~Ppr y -rel at gd,paguylar
degenerati on, diabgﬁﬁc rg??%% gghy,égﬁgbetﬁ%gﬁggéla?ggdeﬁa, - ’

neovascularqB%# ?Eﬁ%hyb&Qﬁﬁﬁﬂgi8§pH%EﬁHh§fa€§Hbara”e1 proliferative
! 0

vi treoretinopat hy, pigmentary degeneration fhe retina, central vein of

retina obstructiongngent{gleartelyyof §esipa ohsteustivg, sbr apeh iketdnal
vein occlusion, branch retinalarteryocclusion,inflammtionor degeneration

caused by retideh dot aghuRMhad ERYY, grehigi hiasriangl thetbdi ke, caaten
preferably age-rel ated macul ar degeneration, diabetic retinopathy and

di abetic macidatispdemprareramuner atied. to 6 Therbsal t"acbmshe pmesent
conpound is not particularly Iimted as long as it is a pharnaceutically
accept abl e satéfeExbipl ed theredf tacbode sdlams wi tIremifhor ganBdrdE s such
as hydrochloric acid, hydrobrom c acid, hydroiodic acid, nitric acid,

sul furic acithepho$§phordktudei anatthyhe l6tieyl sanP @R Yl an forjahY €. adid such
as acetic acid, fumalic acid, maleic acid, succinic acid, citric acid,
tartari c acigentdlpi ¢ acibexyl uconnch&d@td/l gl ucBh&Stanic actOPFPESdroni ¢
acid, terephthalic acid, methanesulfonic acid %%%{ic aci d, m!pBuric aci d,
1, 2- et hanediisiPPBhYd » ac S~ PEEMHironFEF&cRtY he onPEPEG L oPECHESRI d,
panoi ¢ aci d, olgﬁalgc uroni c acid, stearic acid, tannic acid,

trifl uor ometinesuff o€ saci d, benzenesul foni ¢ acid, p-tol uenesul fonic

acid, lauryl SU|fa&ﬁé'nﬂfg&er cycloalkyl group” refers to a
cycloalkyl group having 3 to 8 carbon atoms,
preferably 3 to 6 carbon atoms. Specific examples
thereof include cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl, cycloheptyl and cyclooctyl groups.

The “aryl group” refers to a residue formed by



sul fate, naphthal enesul fonic acid, sulfosalicylic acid or the |iKke;
quaternary ammonium salts with nethyl brom de, nethyl iodide or the |ike;
salts with a hal ogen ion such as a bromne ion, a chlorine ion, an iodine
ion or the like; salts with an alkali nmetal such as lithium sodium

potassiumor the like; salts wth an al kaline earth nmetal such as 3al cium
magnesi um orf eV i Pe ONéa| R¥IRPERPa HeRBI TE08h &sTPRBRY Hitfc BFCTRE YT ke;

salts with a nia;, salts with an_organic¢c am ne such as, triethyl i am ne,
2- ami noet haht ‘fo‘?‘?‘ﬁgpﬁi'no&%(é‘théﬂo&}? igde8§y-§-rlcydlc EOYuEREd s

t hyl ami -2-D-sor.hi tol , 2-am ng- 2- : =1, 3- iql,
(et P Rons) Bladi e S e DFRR R g propeastadl
case where thefpsare geQUEL khgal oS ésangflegegﬁ“ G c1.898er ﬁh'e'ﬂfytlhe
present conpound, these Isoners are so included in the scope of the

present invenld 1,  antdryhe sase Bat HREG 18T @ G ON hAHL OB N
t he present corrpou%d, t hese tautoners (keto-form enol-form are al so

i ncl uded i n jt;hes scope of the present invention. In the case where
there are hydrates and/or solvates in the present conpound, these hydrates
and/ or sol vat es arghal sohefnelrddge-l et hgrsappe ok fehres pteseat regeniuon.

In the case where there are crystalline pol ynorphi smand/or crystalline

pol ynor phi snigrmepp ber pstmdving poleynoyphbgensysten) firom e patveated
conpound, these crystalline polynorphismand crystalline polynorphi sm group
(crystal | i nepolymszphicsmesy smamnoey el afsohpheingdss} hct helBgopBadinthe
present invention. "Crystalline pol ynorphismgroup (crystalline

pol yror phi s stadn) '8 hedeins dans @hchaksseak ofgr neeh es4@r stidpPnére the
crystal form changes dependi ng on conditions and/or statf§ %the st at es

al so incl udé' 59868 AteRug Fr ANYHRGDHNE TG n@Rt aBt (&L T -Fy A SPTi Zdti on

d ti \d the |ike. and the enti L |
o De T ettt CormBend. (RS REE TR ent 7 on P THE Sompdund PRt Sk ATE P
respective qro are qr def i ned_bel ,'i he
Compounts”r HeBEy 8L D UREnBE 8 | I DR AN BB dVEERL: Aifhd

A) R t.h | Qui 5a) :
il or 1 CRETING,SNed 8! QMBI OldTEfe 68) tuo et 8Lt 53
whi ch may have apgubstifent a howes-gyeheal kyl aF pepcthicChc gRYhRR a

substituent or an aral kyl' 'group which may have a substituent; and/or

(A3) R2 represpptecailonBetaldodydr D8P, r Mg/ O{preferred, a bicyclic
or tricyclic condensed polycyclic heterocyclic ring
having 7 to 13 carbon atoms and one or two
hetercatoms in the ring).

Specific examples of the “saturated monocyclic
heterocyclic ring” include pyrrolidine, pyrazolidine,
imidazolidine, : triazolidine, piperidine,
hexahydropyridazine, hexahydropyrimidine, piperazine,
homopiperidine and homopiperazine rings and the 1like
having at 1least a nitrogen atom in the ring,
tetrahydrofuran and tetrahydropyran rings and the
like having at least an oxygen atom in the ring,

tetrahydrothiophene and tetrahydrothiopyran rings and

the like having at least a sulfur atom in the ring,



(A4) R4, 126, R6 or R7 represents a halogen atom a |ower al kyl group which
may have a substituent, a hydroxyl group, a | ower al koxy group which may

have a substituent, a cyano group or a nitro group; and/or (A5) m
n, por g represents 0,1 or 2; in the case where m n p or qis 2,
each R4, R6, R6 or R7 may be the sane or different. s, cin the

conpounds r &pra&eht ddngy tHéoééﬁ%ﬁ%&d%B?nu@%d(f?oﬁﬂaos&Pﬁs Fﬁéﬁﬁﬁf
exanpl es |nclude coqg ds that co r|se a conbination selected E{onkthe

above (Al), RRAN9andt( ABR2Sdnd asaﬂtlstt%%?Bofatom B
Preferred ex&gﬁ%gsaeg %he present Rgpou%%ﬂggfl n®OMP ézbﬂ b@h t he

respectlve thps as de I ned salts ereof, in'the

conpounds rqﬂ&§§ﬁfg?ﬁlg¥gﬁF§ 98pe%d; i hél&%k %gg?§§|%§mfh@580flke

(81) R1 represents oW ng genera ornu (3a), (4a) or (b5a);
and/or (25_RR){3%at 1east a8 tREgEEPrASSAt 8nd |HWBL1FKY| ag6RAUA i ch
may have a substituent, a | ower cycloalkyl group which may have a
substltuenttgﬁaaplﬁgalkyl group which nmay have a substituent; and/or

(B3) R3 represents a | ower al kyl group; and/or (B4) R4 represents a
hal ogen atom a | omektally,l grospcha hydr oxylsgtawnpteal | owanoabkexy iar a
nitro group; and/or (B5) R5 represents a halogen atom a | ower

al kyl grouphetdydcexyhiogr aimor card ower alduokgngedupyishd/ 8r benzene (86)
RS represents a |ower al kyl group, a hydroxyl group or a |ower alkoxy
group; and/aring or tk(@?)llﬁvere‘“p?esfe?ﬂtfs aahéildgbﬁlat:onﬁ)ér Briewed i kyl
group; and/ or (B8 m n or represents 1 or, 2; in the case
where m n érepAgrsed e@ﬂiﬂﬂwclks ogeﬂé¥9%®0 ecthé%ﬁﬁmaﬁﬁcﬁlfﬁérmﬁ
and/or (89) q represents 0 o IS ou
representedqﬁPY%eogéﬁ&&%'fQ%FM4¥?%3d%ﬁ8?§altglbﬁgﬁi% rrij}&?’rﬁ?é?liencIude

conpounds t hat congrlse qQne or a conbi nati on of t nor e segéﬁa%%'from

the above (BHEIIRIFTOEEHCYEAS: (B5), (86), t?%%)”‘ TSR SHd
salts there%ftréthrOC1% éﬁgggynds whi ch Sat{éﬁ¥ak@%rophthala21ne,

tetrahydroquinazoline, tetrahydrogquinoxaline,
dihydrobenzofuran, dihydroisobenzofuran, chromane,
isochromane, dihydrobenzothiophene,
dihydroisobenzothiophene, thiochromane,
isothiochromane, dihydrobenzoxazole,
dihydrobenzisoxazole, dihydrobenzoxazine,
dihydrobenzothiazole, dihydrobenzisothiazole,
dihydrobenzothiazine, xanthene, 4a—-carbazole or

perimidine ring and the like.

Specific examples of the “unsaturated
monocyclic heterocyclic ring” include dihydropyrrole,
pyrrole, dihydropyrazole, pyrazole, dihydroimidazole,
imidazole, dihydrotriazole, triazole,
tetrahydropyridine, dihydropyridine, pyridine,
tetrahydropyridazine, dihydropyridazine, pyridazine,

tetrahydropyrimidine, dihydropyrimidine, pyrimidine,



conbi nation of these conditions (B) and the above conditions (A), and the

salts thereof are also included in the scope of the present

i nventi on.

(C More preferred exanpl es of the present conpound include conpounds in
whi ch the respective groups are groups as defined below, and salts
thereof, in the conpounds represented by the general fornula (1) and salts
t her eof . tetrgly§rRey ks ent sALRY FrAR VIR Ag§enerrdtd f or RUFE 2455 1) ,

(2b-2), (2b-3), (3b-1), (3b-2), (4b-1) or (

, 3b-a£; and/.HQ'r .(nCZ) R2
represents & i®r aBFkfNGrblbewhidch Hay2 hav€ 38 subsPrHEFaRe™ a2 F 8ler
P a substiitont Hoand gy dEotutaty b EBRTL Pindhe 8PE Rl (RO BN ™Y
That is, in_th t f | | t
Thercor, exdii 8 PRA (HEe comsen A TEngY A0bPsE Sn ' BLTY6R Ihofd oa 1o

oun t conpri se one or

I nati on of

two or nore,sglected fr\rl%q%%he abov&i}(%}:ot q%k,kpé}gegcs), angh sabhenldler eof .

Furt her, t he conpounds satisfy t conbi

ation of these conditions (O

and the abovg n¢9PJELEORY M andhoreh Bbpyaiadh t heis@dt sahfier eak anaial so

included in the scope of “the present invention. (D) Preferred
speci fic exajm}lsgof dhe preasent conpewnddmcl wdeord he ifrol | @hieng eampgunds
and salts thereof. 8-(5-Fl uoro-2-nethyl phenoxynet hyl)-7-(2-net hoxy-4-

met hyl sul f oy loxypberutl1k 3, 3xtrziotet hydd B y4krd ok @2 bl gui noxakar@od-<one,

8- (5- Fl uor o- 2- met hyl phenoxynet hyl ) - 7- ( 2- met hOxy- 4-

propy! sul f onddloxgphernk)ink 3aBdt raxet hye- 3 ihas hpdico 1Fhquilddsal havinshe,

at least a nitrogen atom and an oxygen atom in the

ring, dihydrothiazole, thiazole, dihydroisothiazole,

isothiazole, dihydrothiazine and thiazine

rings and

the like having at least a nitrogen atom and a sulfur

atom in the ring.
Further, such an unsaturated

heterocyclic ring can be condensed with

monocyclic

benzene

ring or the 1like to form a bicyclic or tricyclic

condensed polycyclic heterocyclic ring such as an

indole, indazole, benzimidazole, benzotriazole,

dihydroguinoline, guinoline, dihydroisoquinoline,

isogquinoline, phenanthridine, dihydrocinnoline,

cinnoline, dihydrophthalazine, phthalazine,

dihydroquinazoline, quinazoline, dihydroguinoxaline,

quinoxaline, benzofuran, isobenzofuran,

chromene,

isochromene, benzothiophene, isobenzothiophene,

thiochromene, isothiochromene, benzoxazole,

benziscxazole, benzoxazine, benzothiazole,

benzisothiazole, benzothiazine, phenoxanthin,

carbazole, B-carboline, phenanthridine,

10

acridine,



7- (2- Met hoxy- 4- et hyl sul f onyl oxyphenY1) - 8- ( 5-
nmet hyl t hi ophen- 2-yl car bonyl oxynet hyl) -1, 3, 3-
trimethyl-3, 4-di hydr o- 1H qui noxal i n- 2- one,

7- (4- Benzyl sul f onyl oxy- 2- net hoxypheny1l) - 8- (5-f | uor o- 2- met hyl phenoxynet hyl ) -

1, 3, 3-trinmethYl-3, 4-di hydro- 1H qui noxal i n- 2- one, ..

7- (4- But y| sutfemgnbRyodimea hoxypidi§ig z80es- f | yoPSeAiothiazine or
met hyl phenoxynet hyl )-1, 3, 3-tri met hYl- 3, 4- di hydr o- 1Hqui noxal i n- 2- one,
7- (4- Et hyl sRIORORB% 1S Fettbx3pHehE) 18-KS- T | uor o- 2-
nethylphenoxynethyt -1,3, 3-tripethyl -3, 4-dihydr Q- 1Hqui | ip-2-9ne,
8- (5- Fl uor o- 2- et h %ﬁheﬁﬂ%&%@¥ﬂ§gf¥?gt4-reke¥s A R
i sopropyl sul f onyl oxy- 2- met hoxyphe -1, -

LT i et hy 1. 3 KRR RO, TGOkl P Bkard of hydrogen atoms of a
7-[4-(3-Chlor zy ony %-Zxﬂ@g@oxggheqy 1 8- . gSpecific
(5-f|uoro-23ﬁggﬁglphgﬁgﬁyneéﬁég -1,3,3-trinethy%%3,4group pees

di hydro-1H %élﬂ?%‘sn‘ 2¢B8ecf include benzyl, phenethyl and
8- (5- Fl uor o- 2- et hyl phenoxynet hyl ) - 7- [ 2- met hoxy- 4- ( 4-

met hyl benzy|r§é{£ﬁ@ﬁ?‘hﬁé&ih@‘1€ﬂj’ﬂ&ués3a&d riHet hyke3, 4-

di hydr o- 1H qui noxal i n- 2- one,

7-[ 4- (4- Chl or obenzyheaul fapweaxy)aZkoeyyhogyphety ljre8fers to a group
(5-fluoro-2-nethyl phenoxynet hyl)-1, 3, 3-trinethyl -3, 4-

di hydr o- 1H ofid mmoxal ity 2 repd,a 8i1(§- Flher dyZinegay| gherox et By | hydrezy
i sobut yl sul f onyl oxy- 2- met hoxypheny1) -1, 3, 3-tri net hyl 3, 4-di hydro-1H-qu
i n-2-0ne, 8-YEPWP uGHic:I2- wet ApWstienaxyivdt gk PUR | 2- MReekyig. examples
(3,3,3-trifluoropropyl sul fonyl oxy) phenyl] -1, 3, 3-

trimet hyl- 3, there98r sraHafs nBRANOR Y- ofghoxy, n-propoxy, n-butoxy,
7- (4- Cycl opropyl sul f onyl oxy-2- met hoxYphenyl) - 8- (5- B

f1 uor o- 2- netHiR PheABXy net Tégfygﬁéﬁwine AWYERE YLoxXy n-octyloxy,
di hydr o- 1H qui noxal i n- 2- one _ -

7-[ 4- ( 2- Ol OrBBEHOBP &Y f oA RV O3Y fret REK ARG EY 1 g- FeTE-Pbutoxy and
(5-fl uoro-2-.net hyl henOéxqﬁg )= 4, - tyriynet hyl - 3, 4-

di hydro- 1H qlusiO %(l%??ﬁy}one,gy dnd: End 4 E!

8- (5- Fl uor o- 2- met hyl phenoxynet hyl ) - 7- [ 2- met hOxy- 4- ( 2-

met hyl benzyl sul f onyl oxy) pheny1] -1, 3, 3-tri net hyl - 3, 4-

di hydr o- 1H qui noxath 8- 2-0N®yer alkyl group which may have a
7- (4- Cycl opent yl sul f onyl oxy- 2- met hoxXyphenyl) - 8- ( 5-

f 1 uor o- 2- metdpd phepavret hybloliek 3ainddm®f hyyraug- which may have a
di hydr o- 1H qui noxal i n- 2- one,

7- (4- Cycl ohexyph sl £ aenltoxy- 21 oweloxyphtorlks8- (§roup which may have
fl uoro- 2- met hyl phenoxynet hyl )-1, 3, 3-tri net hyl - 3, 4-

di hydr o- 1H qui sovaltiit2enn®, and “aralkyl group which may have a
8- (5- Fl uor o- 2- net hyl phenoxymnet hyl ) - 7- [ 2- net hoxy- 4- ( 3- . N

net hyl benzylsib$ohyhery)pheadar- 103 8- Epethyplligy - group”, a “lower
di hydr o- 1H qui noxal i n- 2- one, . "

7- (4- Cycl opredgy@ syl f BRYHEXY- 2-aret HokyphenyIFl@adkyl group” and an
met hyl t hi ophen- 2-yl car bonyl oxyunet hyl ) -1, 3, 3-

trinethyl-3, &%fh H?‘o-gm%‘hi nﬁgﬁ%-%%nz{a"ﬁ [9RetHox§- PRt gty of
trifluoropropyl sul fonyl oxy) phenyl1-8-(5- . 1

met hyl t hi opf'?é’rPSZC’yFE§PE§nyIS€>Jﬁ%§%‘§7I )éﬁ?%, gthe following a” group,
trimethyl -3,4-di hydr g- 14 qui noxal i n- 2- one,
7-(4-Isobutﬁ%ﬁﬁ?%ﬁ§?géyfz-nethoxyphenyl)-8-(5-

met hyl t hi op - 2- bonyl oxynet hyl ) -1, 3, 3-
trinethyl-Bﬂﬁ?d%H%%%gilH-quinoxalin-2-one,

7- (2- Met hoxy- 4- pr oyl gil 8! oxyphenyd) -Bswér alkyl group, a lower
nmet hyl t hi ophen- 2-yl car bonyl oxynet hyl ) -1, 3, 3-

trinmethyl- 3,4-didyidsya- 1t b hoxal bry2- @idup, a heterocyclic group, a
7- (4-1sopropyl sul fonyl oxy- 2- net hoxYphenyl) - 8- ( 5-

met hyl t hi ophgrizdsw eardmy | oxXyswedhyd DkdxB, @oup and -NR°RE.
trimethyl-3, 4-di hydro- 1H qui noxal i n- 2- one,

7- (4- Cycl opent yl sul f onyl oxy- 2- met hoxypheny1l) - 8- ( 5-

met hyl t hi ophen- 2-yl car bonyl oxynet hyl ) -1, 3, 3-

trimet hyl- 3, 4-di hydr o- 1H qui noxal i n- 2- one,

noxal

7- (2- Met hoxy- 4- net hyl sul f onyl oxypheny1l) -85 (2- met hoxy- 5-ni trophenoxynet hyl ) -

1, 3, 3-trinethyl -3, 4-di hydr o- 1H qui noxal i n- 2- one,
8- (2- Met hoxy- 5- ni t rophenoxynet hyl ) - 7- [ 2- met hoxy- 4-
(3,3,3-trifluoropropyl sul fonyl oxy) pheny11-1, 3, 3-




di hydr o- 1H- qui noxal i n- 2- one,

8- ( 2- Met hoxyphenyl am nonet hyl ) - 7- [ 2- met hoxy-4- ( 3, 3, 3-
trifluoropropyl sul fonyl oxy) phenyl1-1, 3, 3-trinmethyl-

3, 4-di hydr o- 1H qui noxal i n- 2- One,

7- (4-1sobutyl sul fonyl oxy-2- net hoxypheny1l) - 8- ( 2- .

net hoxyphenyl! ani noﬁ%t h§T§- 1,nP§t, 3-3FFnetthA - 3,Sér-“edi RAdr o LA LS Ho%al PA%2- one,
7-(4-1sopropyl sul fonyl oxy-2-nmet hoxyphenyl) - 8- ( 2-

met hoxyphenylSi $RFREhy? ) -1y BT 3IEF rr@tgﬁ%‘l- 3%4- J’?Eﬂ?"ﬁ%r 3 M quPESE i nP2- one,
7- (4- Cycl opent yl sul_f.qnyl oxy- 2- e -8-.(2: _ypupv u v

nmet hoxyphen o ]ﬁor’?ét ) 9%,%{%- %plg)%ﬁ%ﬂy%a4%lcﬁhydyg TH- q(uRl noigfii nFi 2- one,
8- (2- Met hoxy. nyl. am thyl) -7 £2- OXY 34 drogen
propyl sul f ony ox;%r})%en)g/%ﬁ%l, ékB%iné%?%;ﬂlQ 3¥Ejédi ﬁ?gfgfﬁnc;cui ﬁox% i n-2-one,
7-[4- (3- Benzyl am nopr opyl syl & eyl 0%yl - 2group), a lower cycloalkyl

nmet hoxyphenyl] - 8- (5-f | uor o- 2- net hyl phendxynet hyl ) -

1,3, 3-trinetdvdus 4‘Qﬁhygf911FEﬂBh®QX3binh%ﬂﬁkbcyclic group or an

8- (5- Fl uor 0-2- net hyl phenoxynet hyl ) - 7-[ 2- net hoxy- 4- ( 3-

propyl am nopropyksul esylaxy) phenyl] -1, 3, 3-tri net hyl 3, 4- di hydr o- 1H- qui noxal
i n-2-one, 8-(5-Fluoro-2-nethyl phenoxynet hyl)-7-[2-nmet hoxy-4-[ 3- .

(mor phol i n-4-yl) propgl sud fonYkoxyl phahykly- 198, 3ubstituents” in this
trimet hyl - 3, 4-di hydr o- 1H qui noxal i n- 2- one, _

8- (5- FI uor o-innet hybphermignet iy )sFbppifeemoys - whigh are 2 or more

(pi peridin-1-y1)propyl sul fonyl oxYpheny1l-1, 3, 3- ,
trimethyl - 3,%Aam hydr oand qui ABRal ithan oner equal to the maximum

8- (5- Fl uor o- 2- et hyl phenoxYnet hyl ) - 7- [ 2- met hoxy-.4-[ 3-

[ N- (2- met hy 1S3k fobt Ry PP-LGhet WP & v n &Yt o‘E?Fgm%‘Hﬁ# bRYPBleMpy - 1S3 8 e
trinmethyl-3,4-di hydro-, ui noxal i n- 2-one. The prese 0 .

besynt hesi zetP 3¢ cBFdi o) ?Iﬂg'f(‘?lr’ldovﬁlﬁ% Bt"lglé)eedﬁr%é @%]%erg%%yd%lgllggglnts
concrete preparatio rogedures ai ned in il e i of
"Production J@ar%]f%ge?iag}cl arrZIe)'I e?fﬁﬁégg’exgrrplh&&?r%%’nt%F\%@d t%glgrrackg; t he
present inv i r e y r , s@n laiyA t o ¥he pecope
of the pres%igﬁegﬁta?to% %%let k#ejln%gl ?%%&ggmsﬁn%ﬁeﬁ%prggﬁecsﬁ% he hal
represents a halogep,a@m_ the Fnoc represents a 9-

fl uor enyl met hoxycar bonyl group and PG represents a protecting group which
is commonly used. The “gllR®dresentiCamepid ldgaastie isynithiesi zed
according to the synthetic route 1. That is, the conmpound (lI) can be given
by the reactirprerfidihereftamouns 4 |goiidt atleat respondtsgahfihide (111) in
an organi c solvent such as N, N-di net hyl formam de (hereinafter referred to
as "DVF"), tagamaigtdiofartiod her e edtieial edgonesitio ast igpPdy, bindidggoxane
or nethylene dichloride in the presence of a base such as triethylam ne or
pot assi um carbdrise g UMCcED IO GOG frcdPrh@lr to 24 hours. HO R2-," "Alai Ri
‘o O_c Synthetic Route 1 ) The present conpound ,(C!Jz-(a (the
conpound i n whi ch Eher ephesamedtizapaentthd ydlerial 1T Hut (nlej“))n%an be
synt hesi zed according to the synthetic route 2. That_is, the conpound (V)
can be gi vertlsy MeRIGERT | T ofDe Her THFPLLAY "(”I“il/;oﬁ/i F"ﬁeatlé‘a?PB‘éﬁ ndf ng
halide (111),in an organic solvent such as DVF, THF, 1, 4-di oxane or

net hyl ene diTHRIHR in the presence of a base such as triethylam ne or

pot assi um carbonatg_at 0C to 50C.f or ur to 24, hour LesenRti g
conmpound (1)-(a) cgﬁ bé& gir\“/%%l glt heu%?ggt men oeh?he ?olf%?ﬁgg corrpolund (V)

in an organig é&é}!SQt SHGRL3S {VF o, neffylene; di,ehliqrdde | nHdwee prasence

of a base such = pi perlgl ne at 0C'to 50C for 5 minutes to 24 hours.
especially no limitation as long as the disease is
the one which the glucocorticoid receptor agonist is
effective as a therapeutic agent, and generally it 1is

possible to apply to all of the disease that can be

treated by the steroids.
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Synthetic Route 2 The conmpound (I1)-(a) (the conpound in which R
represents (2a) in the above conpound (I1)) can be synthesized according to
the synthetic route 3. That is, the compound (VII1) can be given by the
reacti on of the conpound (VI) with a corresponding boronic acid (VII) in a
sol vent such as DWF, 1, 4-dioxane, ethanol, toluene or water in the presence
of a base such as Eesi GHABRABon&NEOCESHEUMIESAEESatEChs G FhRIdogen
carbonate or potassium phos hate and a cat al yst such a

b pren e el iy i S e
etrakis(triphen os ine i um a 0 es to
48 hours. The * p J‘ipeé} C@a{n‘:‘%tg%\)%cglr (f%létja%ojfc%% |l%r:1€% t he
protecting g(\ﬂftjr\%ﬁ r}(t he obt a| ne&jre%]o[?e%tﬁsrpaf \Qy}r{arﬁ{ﬁb an, appl %I\/?; ecan e

condi tion. h’etl C ‘conpound

synt hegzedﬁ:@ﬁ&%ﬁﬁif@.éotﬁ‘gﬁro} SIS Tl drde Thallydsia L so commoua (V1)

can be give e redcti (rx vm h a correspondl ng

phenol (X) id}ian Or,980d1G n\@@x@%ﬂ%@r&%%&rtﬂmw dhepsesence of
a phosphi ne such as triphenyl phosphine or tributyl phosphine and a

Mt sunobu r qaganitexl@rTas JH feitdidn@z0di Caigonyl @tieypsly 1 soanopy |
azodi carboxyl ate or 1,1'-(azodi carbonyl)di pi peridine at roomtenperature

for 1 hour @12 dpytosis s hed ilufRouter ithematosudhésgongroimdadd| ) - (b)
(the conpound in which R represents (4a) or (5a) in the above conpound
(11)) can bemymtikesiizewhiabcordisigentic tarey syis heticluding Froheisis, the
conmpound (XI'l) can be given by the reaction of the conpound (XI) vmth a
cor respondi myTistraos ¢ REs iR tE Ll nodasae o kiRHt @5t DMVE, WeacHEBXane,

et hanol, toluene or water in the presence of a base such as, cesjum

carbonat e, SEENHEHISE)e %%%M%’éﬁl%a %H%%OIBYO%JO’{%%& um

phosphate and a catal yst such as_bi s(trl ph hos I’}? aI | adi um
di chl ori de @rcjteé%ord(ﬁ%?r%a('tr IS | BHRESHT ‘iﬁrR Eg% rb%? ? SRR b0 JZ(f)C f or

10 m nutes to 48 hour ound can be give the tr eat nent
of the obt ai’ef "o rLXC{:J) n% rf‘\’/ee 1%%(%§%1é di ethyl ether

THF in t
ﬁ;dri deI gt g%lt (r)er%gg rlg]hctr)ﬁéri Clan%fahours %e@%%%%%%%%gﬂ glnurt?e gi ven
by ‘the reactgs%%ftw%m; ek compounsh £ 44 danti 1% 18 hapgei f ony|

chloride in an organic so vent suc hyl ene dichloride or THF in the

presence of 5 Hass Suoh %Slﬂéﬂ%%ﬁ i dies i i ) B @d e 0Oy tifled DOTHE efPper at ur e
for 30 mnutes to 24 hours folTowed by the reaction with a correspondi ng

carboxyl i ¢ afind A ¥dhEmildh 1ans s ga e $ ol Medtudued @sudMasTHF or ethanol in
the presence of a base such as potassi um carbonate, sodiumhydride at 0C to

100C for 1 h@iiidoeddiourss rubhes otipmmnd Y2049 chsedsegi sech byst he
reaction of the obtained conpound (XV) with nethyl iodide in an organic

sol vent sucpuagpulvF, (tFHfemdn i tdipeseaine aord mmyﬁmnmwlt@példfecm t he
presence of a base such as cesium carbonate or potassium carbonate at 0C to
50C for 1 heplas:izd arsmis, Thekowpouhingludind)aesre beeykembaby t he
deprotection of the protectin roup, in the obtained conpound (XVI) in an
appropri at e &dHd t%WrSlOf&R‘gHgﬁccn%d‘ﬂﬁée@ld leukemia, ‘chronic

lymphatic leukemia, leukemia cutis), hemolytic anemia,
granulocytopenia; digestive apparatus diseases such as
ulcerative colitis, regional enteritis, the improvement
of physical status of serious illness hectic diseases
(the cancer end and sprue); liver diseases such as
fulminant hepatitis, bile stagnation type acute
hepatitis, chronic hepatitis, cirrhosis; pulmonary

diseases such as sarcoidosis, diffuse interstitial
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The conpound (1V) can be synthesized according to the synthetic route 6.
That is, the conmpound (XVII1) can be given by the reaction of the conpound
(I'X) with nmethanesul fonyl chloride in an organi c solvent such as nethyl ene
dichloride or THF in the presence of a base such as triethylamne or D EA
at 000 to roomtenperature for 30 mnutes to 24 hours fol|owed by the
reaction wi tmeynsgyicesgdrlinkinanaiey (ST9siy arhdripttats9f vent such as
DMF, TI-1F or ethanol in the presenﬂgaof,a base such. as gﬁtassiun1carbonate
T

or sodi um hyRISUWROTHL 50 it SRS o™ B HotRM 1 o- HEE Hodr 1S THESTORPDuUNd (X X)
can be given by the reaction of .the obtained conmpound ' a

corr espondi i Borishi R IGRALX/ §YP§ 5F ?ﬁﬂ%&;kééégkpgéyéﬁ%%ﬁa%%¥%%%kane,

et hanol , toluene qor. water, in the e as cesium

car bonat e, §0|%ﬁﬁ%%ﬁ%ﬁnﬁﬁ%§r%%ﬁﬁﬁ%ﬁ%?d%gﬁg%sg%?%%ﬁ%ﬁgeg?'potassium

h hat t o s(trd phen i | L adi I
8i g?}loo?i geao%glb'?eertcﬁa%%s(gﬁ%ﬁ%ny p%o%{)hrlg%\e) paﬁlg%‘?%%@é( gjgﬂgl? el%(Sf)lcl 'ltJ(r)n (120)C for

1 hour to 48 1 COMPOUNGh & PO 1 SR NeRee@h ¥ BNt DY, thgel £BCE) pn of the
obt ai ned conpound (Xl wi th 9-fluorenyl met hoxycarbonyl chloride in a

sol vent suchasi pgherli Qxane 10f s Wed@f ridi Ad eGP EBeceBaf r& basdrsmeh, as

sodi um hydr ogen carbonate at 0C to 50C for 1 hour to 24 hours. The conpound
(1'V) can be mgitweni by riyres tthepiiod eptaohs ofmihei pr ot sct e ves gs olpnehudheg
obt ai ned compound (XX) in an appropriate condition. (XIX) Synthetic Route
6 The above rempaurs (129 @mdidadl,) casrde symbhe Hazed wxcicoradl Mpdiat he
synthetic route 7. That is, the conpound (XXI1) can be given by the

treat ment ofnertie carpothehgdKI9f | $pBm bre@rd crabi vehi s subhl BSNABE hanol

et hanol or DVMF in the presence of a reducing agent such as tin(ll) chloride

or iron at 50WARs 1200 faF Mahipatle LPUNRRIRE . [THRPROFHHEANCEXXEFT) can be
given by the treatnment of the obtain coppo nq%%XXIIé gﬁth an acetyl ation
agent such &G BVISTIFIII RS 077 dEet9 1%ﬂ$y§+? S¢n GRCBPGANFc sol vent
such as nethylene dichloride or THF in.the presence. a ch as
triethylamrﬁ%Qﬁc%i?§$%ﬂ BEITS 9%91%??&nﬁn osﬁﬁlﬁ%ﬁrggg gégonpound

XXI b ' b ' the. ' XX ith
Morit aeld e e st gl | A R SR BT AL o shioh s

sulfuric aci g plps2Ye {00600 LEAMSEBL UK Solfie 20 GubeDuLosyobonr s The

conpound ( an be given reatment of the obtained conpound

r
(XXI'V) in an ool C v SRl Medy Syciamsn Bt a0y 60 sheapteseategnbnan acid
such as boron trifluoride diethylether conplex at 50C to the tenperature

under refl ux fidr ladhowt [oudR dousSspThei epnpoungi XXl jeaaasbsughven by
the reaction of the obtained conpound (XXV) with a correspondi ng halide
(XXV1) in the presancesnfof dasenslichrast cesingicat boneésion pot &bsi um
carbonate at 50C to 120C for 1 hour to 120 hours. The conpound (XI) can be
gi ven by t hepdtrsaitmenf adrémecobthéakdhypapountiexXviuhgi adanaop§aarc

sol vent such as nethanol, ethanol or DVF in the presence of a, reducing
agent such asntading) thanspbantorof rengan/sbE5Ee, 19DELEsASISNSRFCES 12
hours. The conpound (XXVII11) can be given by the treatnment of the obtained
conmpound ()Gvem@¥uﬂﬂQﬁfﬁﬁﬂ%gs%@%é%@ss%Ehn%%fd?%%ﬂﬁptéfﬁéa or TI-1F and in
t he presence_ of a reducing agent, K such as lithium alymniumhydrjde at 0OC to
50C for 1 hotRr¥oSRNFRiur .Sﬁ%%r%%ﬁp%%&dg¥?9§°£%ﬁyb l@?@ﬁﬁsbéuF e?Peacti on

of the obtained conmpound (XXVII1) wth nethél iodee i.n_an _organi.c sol vent
such as DVF,2diMsian RErvahecdr2heehyPEheUdr cAF bPPBEYFF PHEIGFEsence of a

base such as_cesi um car bonat e t assj n 0C. t 9. 5QC.for 1 hour
to 24 hours.uréikﬁ%e T d% esﬁgﬁhggp¢g§%§$£ggn%%ﬁ%§%f)§%%§gg%$%e al so

synt hesi zed i o) t i C,LO L8;+hhe aund ( XXI)
can be givef%%ﬁ%ééggg%r%%gg??%ﬁ %?é?h%ép?%?%%?{ﬁgeg?gﬁét?ﬁ é%gﬁgbtained
compound (Xl dfla AN @PPEQPE | 8t Lor@NAER SR c TBEzBRESeBbnealpound (1)-(a)
can be given by the reaction of the obtained conpound (XXI) with a
correspondi ngehadt dei §) lhdmhil@p ocgamke setyeshsstthedsdBihmatIHESs,

1, 4-di oxane or nethylene dichloride in the presence of a base such as

tri et hyl am netopdt adsimat Catf bpnatecas DEfant6OC Ldochénhedmpiex24 hours.
(XIX) (XXl ) Synthetic Route 8 In order tofind the useful nessasa

gl ucocorti cothiromieps oVidaer edtlaét encnepdervdtiblias SEROYrhgodnmi st of the
present conpound, the receptor conpetitor assay was carried out by a

fl uorescence pol ari zation nethod by using a GR conpetitor assay kit
(manufactured by Invitrogen, cat No. P28l%) and the binding activity to &R
of the present conpound was investigeted. As a result, the present conpound
showed 80% or nore of a GR binding activity to GR Next, the
inhibitory effect on IL-6 production in human corneal epithelical cell line

o, Y Y



showed an excellent inhibitory effect on IL-6 production, that is, a GR
agoni stic effect. The present conpound was found to be useful as a
GR agoni st, and a therapeutic agent for the diseases to which GR agoni sts
such as steroids are effective, especially the inflamuatory di seases
(bone-joint disorders, ocular inflammatory diseases and the |ike). Further,
in order to devaladttel .h&epessidsirmaty keasdoiderapsutivdafas R EMErS or ocul ar
i nflammat ory di seases of the present_conpound, the jnhibitor ffect of the
present conpRRE G e 18R ?#?%ﬂ ég%i e Th%%?iv???%tﬁﬁgé?n?% nice
was exam ned. As a result, the resen# %§ ound shomgg the inhibitory

i

effect on t R 3AERCUIREI) g8 per et éq%ory e df ef ore the present
conpound vas, Loynd {0 ke wsefdl a5, &1 herapentic ageniofor apbepkor ocul ar
a

i nf | ammat or yecazlesfféa ses, especial ly ergic ocular diseases such as allergic
conj uncti vi t &, Fudherngpre. dnerdecd peyal patsthe; possipélhdyngs a

t herapeutic agent for posterior ocular 1 nflanmmtory di seases of the present
conpound, t hg, chor 0l dalt Agavascsl] ari @pdh ofrt IPabhs oryrefégeiaofl the present
conmpound i n choroidal neovascul arization nodel in rats was exam ned. As a
result, the presente fompaund shoved Jde-1charoigal aamsaladigzation
inhibitory effect. Therefore, the present conpound was found to be
useful as a tgwesmipeiis cvelgentid ofspostercase bcupacriasiammat ory di sease,
especially retinal diseases such as age-rel ated macul ar degenerati on,

di abet i ¢ r etdmopaigathidiabatser mcid aer edenedermR ¢ heusikear

Furthernore in order to evaluate the possibility as a therapeutic agent for
i nf | ammat or ywisoher§ igi nta e edreeatsl bk s t hinpresent hesppolher™tfe inhibitory
effect of the present conpound on paw edema in carrageenan paw edena nodel
in rats. As Reitegulst synieopedsemustodssind PsHewsd et asdcl [t §thhi bitory
ef fect on paw edena. , Ther%{ore, t he present c ound was found to be
useful as a RI¥fEHiHre R HyentSFY ?Wﬁlé%ﬁ%&ﬁ#@ab%ﬁﬁgﬁgghYuﬁisorders,

especially rh oid arthritis and,ostepar ot : ailed
explanation]%ﬁiggﬁ%FWﬁﬂt%ﬁYEQ?Watﬁ?%@%%$fbe%#%%ﬁ# %C%%%?i%%€%€?£

"Phar macol ogj cal Test" | | es,, descr iybe el o\ s THE ent
conpound can(%gleatﬁﬁﬁ(?ﬁ ﬁ%?%ﬁf%ﬁ?h erb?(g}fl |)y g‘{etbﬁaarr \é&n Terany %%% eZ’s of the
dosage for mdngl e G- (@ &us 3 FARSHME (c e SEARYL B SrHOWWIEr, an inj ection,
an eye drop, a suppository, a percutaneous absorption preparation, an

oi ntnent, an,aesRsolf{dnel 1l NG dPch HLRbRASIn 28gndReme | ke and they can be
prepared using a commonly used techni que. For exanple, an ora

prepar ati on Saxhhass torhabl €1 s, aFeaipss| eyndr gh@nubehost as pdvdeasean be
prepared by optionally selecting and conbi nating a necessary anount of an
exci pi ent sucfpashil@et aseutdBnn ¢, ubtar §h, Raptahal |diteeasd | ul ose, |ight
silicic anhydride, calciumcarbonate or cal ci um hydrogen phosphate; a

| ubri cant suclvrscst earéataci pempdgaps unestoddrautse wrlaadies, a bi nder such
as starch, hydroxypropyl cellulose, hydroxypropyl nmethyl cellulose or

pol yvi nyl pyreesiphicnes %o bl atenegraeneatchshar caypékyRet hpePresi fifose,

| ow- substituted hydroxypropyl methyl cellulose or calciumcitrate;, a coating
agent such asedsthroxypr Bphrapghgl desapkitdse hepretddornde 4 iHiGiVEERd resin;

Such a5 & SRR G SHE LRSS SoL P oy br | SBFOTFEOFTRES But1BeRl 1 9o
t I ti h injectij b d
by opt i onal [§FSe et iy ARF ROl AL Ty S MECBRar P kbt 87h Coni crty
t h as. j hl or ] L N4 I I,
ol yet hyl end Gy eHto L for Sk et Rr o T HaAL gL YL e B R RER S ey

such as sodi tum phosphai &, o 50di 4 hydr 9gen- phosphateq aededseacetate, citric
acid, glacial acetic acid or tronetanol; a surfactant such as pol ysorbate

80, polyoxy ¢St S PfyPPAYOXYEL bNéePEdbydeogeaat eUicashos oil 60; a
stabilizer such as sodium<citrate or sodium edetate; a preservative such as
benzal koni ura&ll ®y | del copsabes, clhesz ot hopodered) osterephydeornybennnat e
ester, sodium benzoate, chlorobutanol or sorbic acid; a pH adjusting agent
such as hydraxeddl 1tié cl Bce d, ocothimo hervngphogphdi seaaesdsughassal acetic
aci d, sodium hydroxide, sodium carbonate or sodi um hydrogen carbonate; a
soot hi ng ageatutsaitdhasn benzyhpah tiohe) , evedeahevei kempanitis, Thebddse of the
present conpound can be appropriately sel ected dependi ng on the kinds of

t he di seases, synptons, age, dosage formor the |like. For exanple, in the
case of an oral preparation, it can be adginistered in an anount of
generally 0.01 to 1000 ny, preferably 1 to 100 ng per day in a single



dose or several divided doses. Further, in the case of an eye drop, a
preparation containing the present conpound at a concentration of generally
0.0001% to 10% (W v), preferably 0.01%to 5% (wv) can be adnm nistered in a

singl e dose or several divided doses. Herei nafter, Production
Exanpl es of the present c.orrpo’und . Preparation Exanples and results gf
Phar macol ogisé@nordst, Waniase destifarse FhdlRRieiheses ®s Are-©

described for the purpose of understanding the present invention better and
are not neafeSPRInARL &SGR of erb‘gte%‘erﬁﬁr%@ﬁ‘l o?r:l.ﬁf’f:g]o%ucti on

Exanpl e] Reference Exanple 1 . . .

7- Br ono- 8- hm'h}%ﬁﬁ@%ﬁ-%% i %%Ycle-‘é?lzl)-'di%@%@%ﬁ?—fh‘ﬁ?%oﬁ%ﬁ%—l% one

(Ref erence ound No..1) Mt hyl_ 5-am.no-2-pr nz erence
Conpound I\Iog%-r%)nlu)lﬂ)om’ phgr%%yﬁs'z-lggr%%q%%?‘%ﬁ%’nz@%%’@%% g, 97.3
mol ) was di ' fa%t}y 1S RS N2 o (S ) sutdicdl | dpshhoibdg (93.3
g, 487 mmol )ts%/;gst\ﬂgecdilc#egat ergc'go, alﬁlt hen ?%}e reé;jét?%nén‘i xtur% was ref?I uxed
for 2 hours.q thasnActd Qit 4V o A8 Nasr SOOI @k SIPVEH a Bidhi @Lef apea 500 i)
and water (100 nL) were added thereto, the m xture was neutralized with 4N
aqueous sodidyfPdusdy Qxi ey S Wi, a@nthddiesritd tera@maohtte) ite. The
filtrate was concentrated under reduced pressure, ethyl acetate (200 nlL)
was added t heredoitiand themd e mditselas asasweds led nhieumagaturfawar aqueous
sodi um hydrogen carbonate solution (200 nL, twice), water (200 nL), and
sat urat ed br{imec1(1Rlihgridheauceissi et dd t e, apgbymyal ay@r rhgynatied: over
anhydrous nmagnesi um sul fate and the sol vent was renoved under reduced
pressure to ajildlatiang spelybierentehewmori@d spandyiths) a pafethel | ow
oil. (Yield 949 1H NWVR (400 MHz, DIVBO-dO 5 3.80(s,3|—g,5.5g(s, 2H) ,
6.63(dd, J L@ lpwing ipfalaynatooy (ipeasesg 35 PMeHABRA(y J = 8.8 Hz,

1H) Met hyl 5-acet y| am no- 2- br onobenzgat e( Ref er ence Conpound No..1-(2))
Met hyl 5- ami no- 2- br RSbenrZd: EA L odﬁhnccl\ifol.slﬂ( ‘se,nntflo.no g 91.2

mmol ) and triethylanmn .0 o, 137 I e; di ssol ved._ | n ous

di chl or onet HiHe é/%%blﬂ%%r]j;égltwitc%%o?%o%g\é\g ]ﬁg fs?lé %%?S\%\llag¥g%ded

dr opw se ina'{hiisnﬁrdera over 30 m nutes under ice cooling, and then the

m xture was Etitted at %]C? or 2 hours. The reaction m xture was washed wth
water (200 i, tw ge), 1 eqh;aQueous S| Wa iy ogan sedhanag e sol ution
(200 nL, twce), a@sgﬁr ted brli ne (200 nmL) successively, dried over
anhydrous magnesi4m suld 8l Sradnd thenodhea 80i ¥ENAmM@SoFenBYSdasader reduced

asthma, bronchitis, rhinitis, dermatitis, the
inflammatory bowel disease and the like, preferably the
inflammatory bone-joint disorder and the ocular
inflammatory disease are enumerated.

The "inflammatory bone-joint disorder” in this
invention is not particularly limited as long as it

is a disease with an inflammation on the joint part,

for example, rheumatoid arthritis, juvenile
rheumatoid arthritis {includes still’'s disease},
osteoarthritis, osteoporosis, spondylarthritis and

the 1like, preferably rheumatoid arthritis and/or

ostecarthritis are enumerated.

The "ocular inflammatory disease" in this
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pressure. The obtained residue was filtered with hexane - ethyl
1) togive the titled reference conpound (24.2 g) as a pale yellow solid.

(Yield 98%
3H), 7. 63- 7.

1H NVR (400 MHz, OVBO-dO 6 2.06 (s, 3H), 3.86(s,
66(m 2H), 8.07(s, 1H), 10.25(s, 1H)

Met hyl 3- acet yl am no- 6- br ono- 2- nltrobenzoate (Ref erence Cbnround No. 1,
% b

To conc. sulimyertaend ¥2509H ) ParEdislatlycdtyt i o
Conpo No. 1- 18.5 dded
OC, " ang concls”ﬁ.at‘r” iesere (kb rrLE}nvvg@éd%sz‘Bng?f?%’wV\%é ?%?ee e Brour
e reaction m xt d.f t
e RS R R 2 et

(Ref erence

The organi c le%rﬁ‘\é pas, fﬂﬂge@gegiﬁwh On%ﬁ{gﬁ% t%es)co ALE v%ez%ous

sodlun1hydrog
successi vel ycorgjeuﬁétg\éqrt anhydrigyspagnesidm suhtgt e, And th@pnam@mseol vent

uce pressure The obt‘ai ned fesi due was purified by
Pl teng ghr omat egyaphy -t hexaner et hyl agekatie)r to giveetihastitl ed

was renmoved un

silica gel

car bonat and saturate rirne

reference conpound (13.4 g) as a ye||OM/SO|Id (Yield 62% 0 0,

1H NVR( 400

MHzs 1 EMB:dBh on anterior segment of eyeball after
operation, inflammation by rejection of eye
organization transplant and the like, preferably dry
eye syndrome (dry eye) and allergic conjunctivitis
are enumerated.

As for inflammatory <diseases of posterior

segment of eyeball, age-related macular degeneration,

diabetic retinopathy, diabetic macular edema,
neovascular maculopathy, spasmodic epimacular
membarane, proliferative vitreoretinopathy,

pigmentary degeneration of the retina, central vein
of retina obstruction, central artery of retina
obstruction, branch retinal vein occlusion, branch
retinal artery occlusion, inflammation or
degeneration caused by retinal detachment or injury,
retinitis, uvetis, scleritis, optic neuritis and the

like, preferably age-related macular degeneration,

diabetic retinopathy, diabetic macular edema,
neovascular maculopathy, spasmodic epimacular
membarane, proliferative vitreoretinopathy,

pigmentary degeneration of the retina, central veiln
of retina obstruction, central artery of retina

obstruction, branch retinal vein occlusion, branch

17

acetate (20

(3
8Hﬂbe"i‘1§od‘tte )



§§'g5(H§’ 3H), 3.87 (s, Br N 3H), 7.55 (d,J =8.8 Hz, 1H), 8.02 (d, J

retinal artery occlusion, inflammation or
degeneration caused by retinal detachment or injury,
retinitis and the like, more preferably age-related
macular degeneration, diabetic retinopathy and

diabetic macular edema are enumerated.

The “salt” of the present compound is not
particularly limited as long as it is a
pharmaceutically acceptable salt. Examples thereof
include salts with an inorganic acid such as
hydrochloric acid, hydrobromic acid, hydroiodic acid,
nitric acid, sulfuric acid, phosphoric acid or the
like; salts with an organic acid such as acetic acid,
fumalic acid, maleic acid, succinic acid, <¢itric
acid, tartaric acid, adipic acid, gluconic acid,
gluccoheptonic acid, glucuronic acid, terephthalic
acid, methanesulfonic acid, lactic acid, hippuric
acid, 1,2-ethanedisulfenic acid, isethionic acid,
lactobionic acid, oleic acid, pamoic acid,
polygalacturonic acid, stearic acid, tannic acid,
trifluoromethanesulfonic acid, benzenesulfonic acid,
p-toluenesulfonic acid, lauryl sulfate, methyl
sulfate, naphthalenesulfonic acid, sulfosalicylic
acid or the 1like; quaternary ammonium salts with
methyl bromide, methyl iodide or the like; salts with
a halogen ion such as a bromine ion, a chlorine ion,
an iodine ion or the like; salts with an alkali metal
such as lithium, sodium, potassium or the like; salts

with an alkaline earth metal such as calcium,
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NH Ok 1H), 10.48 (s, 1H)

Met hyl 3- am no- 6- br onp- 2- ni t r obenzoat e( Ref erence Conpound No. 1-(4))

Met hyl 3- acet yl am no- 6- brono- 2-ni trobenzoate (Reference Conpound No. 1-(3),
13.4 g, 42.2 nmol) was dissolved in methanol (240 ni), boron trifluoride
di ethyl etherate conplex (24.0 nL, 190 mmpl) was added thereto, and then
the m xt ur e mee@ne ef hixedr f dihe. 5 Herik s. Sk er HHeD r daclied® Ini BUFe /s

neutralized with sodium hydrogen carbonate (48 g& the m xture was
concent r at ed- iffler #BUtceRF pri&urld ke t 612 Bt iy ¥ Lkt AWPEA6 'l T 24K wat er

(700 nL) were added thereto and the m xt partiti vt d I
acetate | alyé?l’%s ARashed® t-th Rt 2T F?%U:T‘gfm%‘?{dlpez%?%;gﬁ% arnlhﬁge(et? )OL n)
successi vel y, dried, gver. anhydr,ous . ! |.f d the -

was renoved atﬂfo%?eggaﬁc%[d pr esgdgﬁﬁgﬁ?@%g?ﬁz%ﬁ %d' ?gf ergﬁgggggnggjuxgnt

(11.6 g) as salid_£Yield:100% 1H NVR (500 Miz,> GRgidh-6-3. 9
(s, 3H), 6. 1@?%’592,99‘%&)%,’ %7@ %g%gﬁg’qu Hz, 1H),( 7.48 (d2, ] :3)93.% Hz,8

i . B2 PARRYAEEA LI CREOPRIQEIRRD & pagsaine, -
bis (phenylmethyl)-1,2-ethanediamine or the like.

In the case where there are geometrical isomers
and/or optical isomers in the present compound, these
isomers are also included in the scope of the present
invention.

In the case where there are proton tautomers in
the present compound, these tautomers {keto-form,
enol-form) are also included in the scope of the
present invention.

In the case where there are hydrates and/or
solvates in the ©present compound, these hydrates
and/or solvates are also included in the scope of the
present invention.

In the case where there are crystalline

polymorphism and/or crystalline polymorphism group

(crystalline polymorphism system} in the present
compound, these crystalline polymorphism and
crystalline polymorphism group (crystalline

polymorphism system) are also included in the scope
of the present invention. “Crystalline polymorphism
group (crystalline polymorphism system)}” herein means
each crystal form in each step where the crystal form

changes depending on conditions and/or states (the
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Am xt ur eof net hyl 3- am no- 6- br ono-2- ni trobenzoate (Reference Conpound
No.1-(4), 11.6 g, 42.0 mmol ), ethyl 2-bronoi sobutyrate (60.4 rut, 412
nmol ), potassiumiodide (7.76 g, 46.2 mml) and cesium carbonate (56.1 g,
172 mml) was stirred at 85C for 4 days. After cooling down, ethyl acetate
(500 m.) and water (500 nm) were added thereto, the nmixtur

partiti oned,staride s herl ahe iatlerde agers Wakee @’ afEd@ whPRD é‘ﬁﬁ’ﬁl%ét &fe (300
m.). The organic | ayer was conbi ned, washed with water é% 8e%h nd
sat urat ed briafafaCERruc @B LRI 1 2 ofBF AhSIF b ﬁﬁﬁhe5|unls fate,
and then the sol vent renoved under_ reduced pressure. The obtai ned

resi due was puftfi 88% 155 GBI PESISGHT chr omat ogr aphy ( hexane- et hyl
acetate) to give the tltled ref erence conpound (5.08 g) as an orange oil.
(Yield 31%9 1H NWR (400 MHz, CDC13) 6 1.22(t, J = 7.1 Hz, 3H), 1.65 (s,

?ED’JB' 98 Elsi_EBH) A)S%%g?gies 01‘ HEhe”'%re@e%@ (@ombo-urﬁj4llﬂz thH)s 7. 49

/- Brono- 8- ”%J\Péﬂﬁ%ﬁoni’&c%%edl Hsinmslm%é dichydrhett guhBoxad kpe2tdne
(Ref erence Conpound .1-(6)

6- br ono- 3- [(r@ﬁggxy@¥émng&ﬁwgmanag )déﬁﬁhad-Zbulaobenmnde eRéfter ence
Cowpound No.1 105 ng, 0.26 mmol) was di ssol ved i n anhydrous et hanol
(4.5 ), Uﬁhéfé¢f¢m1n|dﬁe(&%hpgunﬁSMkapnébew&e@dhgdﬁh@reEQEQﬂh t hen
the reaction m xture was refluxed for 5 hours. After cooling down, ethyl
acet ate (25 fikymwha dddechnd shdtseddtdraoii xture, the nmixture was
neutralized with aqueous sodi um hydrogen carbonate sol ution, and then
filtered on celite. After the filtrate was partitioned, the water |ayer was
extracted with ethyl acetate (10 m, tw ce), .the conbi ned organic |ayer was
washed with water (50 ni, R&chw apgh.saturafed brine (50 nL) successively,
dried over anhydrous magneskem®gu g, arfd tHen the sol vent was renoved
under reduced pressure. The obtai ~esiae Mas 45 rlfled by silica gel

col um chr omat ogr aphy (hexane- et hyl gi.ve he titled reference
conmpound (56.3 ng) as a pale yel | guOsol id d._70%
7-Bronn-8-hydroxynethy1-3,3-dineBhy1-3,4-oih\ﬁ&o-lkhuinoxalin-2-one

(Ref erence Compound No. |-(7)) Li t hi um al um ni um hydri de (38.5 ng,
1.01 mmol) was suspended in anhydrous tetrahydrofuran (0.5 nL) under
nitrogen atnosphere. An anhydrous tetrahydrofuran solution(1l.5 niL)of

7- brono- 8- net hoxygmtyorwl repr dsSRERY khd 4r 6l bydiaglfendith DoxXalrinu122 one
(Ref erence Conpound No. 1- 101 ng, 0.323 mml) was added dropw se
thereto at 0Gzand (ke n1g4yyeowaqaﬁn¢rgmbﬁe& 1 hour at the sane

t enper at ur e. Ethyl acetate (10 nL), water (10 ni), and 1IN aqueous HClL
solution (2 nL) were added to_the reactlon m X e successively and the

m xture was partitioned. The oFt ,ayer wa I/, R&d We4h saturated brine
(10 nL), dried over anhydr.gu »-gne5|un1sulf and then the sol vent was
removed under reduced pressure. The obt ai ned" re5|due was purified by silica
gel columm chr omat ogr aphy (hexane ethyl acetate) to give the titled

ref erence conpound (67.4 ng __mQrange anDrp R7[aroduct (Yield 74%
1H NVR (400 MHz, CDC13) (59

(A2) R? represents a lower alkyl group which may
have a substituent, a lower cycloalkyl group which may
have a substituent or an aralkyl group which may have a
substituent; and/or

(A3) R’ represents a lower alkyl group; and/or
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51.39 (s, 6H), 3.18 (br s, 1H, 3.75 (s, 1H), 4.99 (d, J = 9.5 Hz, 2H),
6.51 (d, J =8.3 Hz, 1H), 7.07 (d, J = 8.3 Hz, 1H), 9.40 (s, 1H

7- Brono- 8- hydr oxymet hyl1-1, 3, 3-tri net hyl- 3, 4-di hydr olH qui noxal i n- 2- one

(Ref erence Conmpound No. 1) Am xtureof 7- br ono- 8- hydr oxynet hyl- 3, 3-

di net hy1l- 3, 4-di hydro- 1H gui ngxalé n- 2- one( Ref erence Conpound No. 1-(7), 62.7
ng, 0.220 nmmol), nédfyl RiodRve R6PB BPL,rapneosomio? )2 RAdCSES dhar fonat e
(180 ng, 0.552 mmol) was suspended in anhydrqus N, Ndi nethyl fornmam de (1 ml)
and stirred l&Waonlifehperdiaie MO 5 Tblr 22 hyA féﬁ%ﬁlet‘{ﬁ nL)? and
water (10 nmL) were added to the reactiqn m xture and. .partjitio The
organi ¢ | ay &Y ReEXlasHEQUR t B shPUFht é‘gklﬁ)ﬁynegfciﬁpm‘f ,lcg‘ri&éé o@ggean ydr ous
magnesi um sul fat.e, and then_ the sol vent e er ed pressure.
The obt ai ned® g U Hes apu(%lﬁrlmec?lbci/usicfﬁl[\g% ‘g’g‘{@%’oﬁ 'charug(?rgdt)lggr aphy
(hexane-et hyl acet 0 giv e tit] f e ound (45.5 ng) as
an orange amrphougg‘g’bo ljc'?i.’ ?’Yitogl 51[ 9%%%@1&%&@(1210%@, CDC13) 8

1.31(s, 6H),3.56(s, 8H) £nd 7da6b" whedd)m, 4173 $dord § 1sl Hz, edbh, 16.,57 (d,
J=8.4H, 1H), 7.17 (d, J’= 8.4 HZ, 1H ef er ence Exanple 2

7- Brono- 8- ch{%or ity Rl mh B-bé i BBEN Sk 4o di By direltdrgui noxal i n- 2- one

(Ref erence Conpound No. 2)

7- Brono- 8- hydr oxynmethyt- 13 8, 3-itrf i mitehydeBpbdurdidy depridsgui adxay nthene
(Ref erence Compound No.1, 37.5 ng, 0.125 mmol) was di ssol ved i n anhydrous
di chl or onet hpsree f41lm fforamadl 41 i dfliy| aamde E20.t1%B pLEherssdE moe¥Xadird €S

met hanesul fonyl chloride (10.7 pL, 0.138 mmol) were added thereto
successi vel yindhedeeactpoparndsir e Wastst i EPER ST oord t enpePALBRE LON
overnight. Ethyl acetate (10 nL) and water_ (10 nL) were added to the
reaction m )ﬁ@f@chﬁd phFem; i Whed.abree or el ¢ | ek wald Washeld 4 ¢ F1d
saturated brine (10 nli), dried over anhydrous magnesi um sul fate, and then
the sol vent B3)refBdedaliderthed6Ed pressure. The obtained resi due was
purified by silica gel columm chromat ography (hexane-ethyl acetate) to
give the titled reference conpound (28.7 ng) as an orange anorphous

1 0

product. (Vield 7%@) Preferred examples of the present compound
include compounds in which the respective groups are
groups as defined below, and salts thereof, in the

compounds represented by the general formula (1) and

salts thereof.

(B1) R! represents the following general formula

(2a), (3a), (4a) or (5a); and/or

2
-~ S
. /J[:;3~1Rﬁm (23 .\N,ﬂ::;J ®h (39
0

H

e 3 AR
TR 53
,--O\H/O ? (49 ,-—OW/E) (59

(o] o]

(R2) R? represents a lower alkyl group which may

have a substituent, a lower cycloalkyl group which may
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1H NVR(400 MHz, CDC13) 51.30(s, 6H), 3.55(s, 3H), (s, 3.76 2H), (br 6.61 s,
(d, 1H), J 4.76 -8.4 Hz, 1H), 7.23 (d, J =8.4 Hz, 1H)

have a substituent or an aralkyl group which may have a
substituent; and/or

(B3) R® represents a lower alkyl group; and/or

(B4) R® represents a halogen atom, a lower alkyl
group, a hydroxyl group, a lower alkoxy or a nitro
group; and/or

(B5) R®> represents a halogen atom, a lower alkyl
group, a hydroxyl group or a lower alkoxy group; and/or

(B6) RS represents a lower alkyl group, a hydroxyl
group or a lower alkoxy group; and/or

(B7) R’ represents a halogen atom or a lower alkyl
group; and/or

(B8) m, n or p represents 1 or 2;

in the case where m, n or p is 2, each R*, R® or
R® may be the same or different; and/or

(B9) g represents 0 or 1.

That is, in the compounds represented by the
general formula (1) and salts thereof, examples
include compounds that comprise one or a combination
of two or more selected from the above (Bl), (B2),
(B3), (B4}, (B5), (B6), {B7), (B8) and (BY%), and
salts thereof.

Further, the compounds which satisfy the
combination of these conditions (B) and the above
conditions {d), and the salts therecof are also

included in the scope of the present invention.

{C) More preferred examples of the present

compound include compounds in which the respective groups
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Ref erence Exanple 3 7-Brono-8-(5-fluoro-2-nethyl phenoxynet hyl)-1, 3, 3-

trimethyl-3,

4- di hydr o- 1H qui noxal i n- 2- one( Ref erence Conpound No. 3-1)

A m xture of 7-brono-8-hydroxynet hYl-1, 3, 3-

trimethyl-3,

4- di hydr o- 1H qui noxal i n- 2- one( Ref erence Conpound No. 1, 805

ng, 2. 69 mmol ), 5-fl uor o- 2- net hyl phenol (382 pL, 3,50 ,Aand,
tri-nbutyl plidgphdFRup874sp|de Bina nﬁﬁllewasard# s%‘BWéd trhr?L)zfﬁ)r@drbﬁs the

ol ) hﬁ2°2&&%§>c§q§w§rse”}aepéﬁé'eméﬁz R et uats S 1 ridam =

tenperature f
tri-n-buty

1 hour - Fl uor o- 2- net hyl phenol (382 pL, 3.50 nnDI),
4 pL, 3.50 nmmol ), and 1,

I'-(azodicarbonyl) per i d heret o and

it was furthernor eggﬂ rgedrd'i?l é%%r)n nut es. %ter %e n%r%%;ﬁgmﬁgs added

to the reactiqnm xtune (?Be_agrec iRitatedigolids weser fidte(se-opf,
er

filtrate was concentrat

t he

reduced pressure and the ' obtained residue

was purrfre%ﬂgggglrca gel colunn chromat ogr aphy (hexane-ethyl acetate) to

give the title

82% 1H NMR(400 MHz, CDC13) 61.24(s,6H),2.13(s,
F NO; NO;
(2b1) (202 . (2b- 3)
o o °
S
F
‘\N/E:;] (3b 1) {3b 2 ,JO\W/E::j// (4b 1)
H O 'ﬁ o
[N
0 s (56 1)

(C2) R® represents a lower alkyl group which may
have a substituent, a lower cycloalkyl group which may
have a substituent or an aralkyl group which may have a
substituent; and/or

(C3) R?® represents a methyl group.

That is, in the compounds represented by the
general formula {1} and salts thereof, examples
include compounds that comprise one or a combination
of two or more selected from the above (Cl), (C2) and
(C3), and salts thereof.

Further, the compounds  which satisfy the

combination of these conditions (C) and the above

23
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3H), 3.41(s,3H),3.78 (brs,1H), 5. 16(s, 2H), 6.54-6.57(m 1H), 6. 58
(d,J=9.5Hz, 1H), 6. 62

conditions (A) and/or (B}, and the salts thereof are

also included in the scope of the present invention.

(D)Preferred specific examples of the present
compound include the following compounds and salts
thereof.

8- (5-Fluoro-2-methylphenoxymethyl)-7-(2-methoxy-4-
methylsulfonyloxyphenyl)-1,3,3-trimethyl-3,4-dihydro-
lH-quinoxalin-2-one,

8- (5-Fluoro-2-methylphenoxymethyl)-7-(2-methoxy-4-
propylsulfonyloxyphenyl)-1,3,3-trimethyl-3,4-dihydro-
lH-quinoxalin-2-one,
7-(2-Methoxy-4-methylsulfonyloxyphenyl)-8-(5-
methylthiophen-2-ylcarbonyloxymethyl}-1,3,3-
trimethyl-3,4-dihydro~1H-gquinoxalin-2-one,
7-(4-Benzylsulfonyloxy-2-methoxyphenyl)-8-(5-fluoro-
2-methylphenoxymethyl)-1,3,3-trimethyl-3,4-dihydro-
lH-quinoxalin-2-one,
7-{(4-Butylsulfonyloxy-2-methoxyphenyl)-8-(5-fluocro-2-
methylphenoxymethyl)-1,3,3-trimethyl-3,4-dihydro-1H-
guinoxalin-2-one,
7-(4-Ethylsulfonyloxy-2-methoxyphenyl)-8-(5-fluoro-2-
methylphenoxymethyl)-1,3,3~trimethyl-3,4-dihydro-1H-~
quinoxalin-2-one,

8- (5-Fluoro-2-methylphenoxymethyl)-7-(4-
isopropylsulfonyloxy-2-methoxyphenyl)-1,3, 3~
trimethyl—3,4—dihydro—lH—quinoxalin—2-one,
7~[4-(3-Chlorobenzylsulfonyloxy)-2-methoxyphenyl]-8-

(5-fluoro-2-methylphenoxymethyl}-1,3,3-trimethyl-3,4-
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(d, J=8.5Hz, 1H), 7. 05 (t,J=7.6Hz, 1H), 7. 23 (d,J =8.5Hz, 1H)
Usi ng any conpounds anong Reference Conpounds No.1 and 12-2, and
comerci ally avail abl e conpounds, the follow ng Reference Conpounds No. 3-2
to 3-4 were obtained by a nethod simlar to that of Reference Conpound
No. 3-1. 7-Brono-8-(2-nethoxy-5-nit
dihydro-1lH-quinoxalin-2-one,
8- (5—-Fluoro-2-methylphenoxymethyl)~7-[2-methoxy-4- (4-
methylbenzylsulfonyloxy)phenyl]—1,3,3—trimethyl—3,4—
dihydro-1H-quinoxalin-2-one,
7-{4-(4-Chlorobenzylsulfonyloxy)-2-methoxyphenyl]-8-
(5-fluoro-2-methylphenoxymethyl)-1,3,3-trimethyl-3,4~
dihydro-1lH-quinoxalin-2-one,
8- (5~Fluoro-2-methylphenoxymethyl)-7-(4~-
isobutylsulfonyloxy-2-methoxyphenyl)-1,3,3-trimethyl-
3,4-dihydro-1H-quinoxalin-2-one,
8- (5-Fluoro-2-methylphenoxymethyl)~7-[2-methoxy-4-
(3,3,3-trifluoropropylsulfonyloxy)phenyl]-1,3,3-
trimethyl-3,4-dihydro-1H-guinoxalin-2-one,
7-(4-Cyclopropylsulfonyloxy-2-methoxyphenyl)-8-(5-
fluoro-2-methylphenoxymethyl)-1,3,3-trimethyl-3, 4-
dihydro-1H-quinoxalin-2-one,
7-[4-(2-Chlorobenzylsulfonyloxy)-2-methoxyphenyl]-8-
(5-fluoro-2-methylphenoxymethyl)-1,3,3-trimethyl-3,4-
dihydro-iH-quinoxalin-2-one,
8- (5-Fluoro-2-methylphenoxymethyl)-7-[2-methoxy-4-(2-
methylbenzylsulfonyloxy)phenyl]-1,3,3-trimethyl-3,4-
dihydro-1lH-quinoxalin-2-one,
7-(4-Cyclopentylsulfonyloxy-2-methoxyphenyl)-8-(5-
fluoro-2-methylphenoxymethyl)-1,3,3-trimethyl-3,4-
dihydro-lH-quinoxalin-2-one,
7-(4-Cyclohexylsulfonyloxy-2-methoxyphenyl)-8-(5-
fluoro-2-methylphenoxymethyl}-1,3,3-trimethyl-3,4-
dihydro-l1H-quinoxalin-2-one,

8- (5-Fluoro-2-methylphenoxymethyl)-7-{2-methoxy-4- (3~
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rophenoxynet hyl')-1,3,3-tri 1H NWR(500 61.25(s, Mz, 00013) 6H), 3.46 (s,
nmet hyl - 3, 4- di hydro- 1H qui n oxal i n-2-one (Reference Co npound No. 3-2)
3H),3.78 (s,3H), 6.63(d,J (s,1H), 5.26(s, =8.4Hz, 3.94 2H), 1H), 02N 10 0 O
| 6.93(d,J 7.24(d,J 7.85(d,J
methylbenzylsulfonyloxy)phenyl]—1,3,3—trimethyl—3,4-
dihydro-1lH-quinoxalin-2-one,
7-{(4-Cyclopropylsulfonyloxy-2-methoxyphenyl)-8-{5-
methylthiophen-2-ylcarbonyloxymethyl)-1,3,3-
trimethyl-3,4-dihydro~1H-gquinoxalin-2-one,
7-[2-Methoxy-4-(3,3,3-
trifluoropropylsulfonyloxy)phenyl]-8-(5-
methylthiophen-2-ylcarbonyloxymethyl)-1,3, 3~
trimethyl-3, 4-dihydro-1H-quinoxalin-2-one,
7-(4-Isobutylsulfonyloxy-2-methoxyphenyl)-8-(5-
methylthiophen-2-ylcarbonyloxymethyl)-1, 3,3~
trimethyl-3,4-dihydro~1H-quinoxalin-2-one,
7-(2-Methoxy-4-propylsulfonyloxyphenyl)-8-(5-
methylthiophen-2-ylcarbonyloxymethyl)-1,3,3-
trimethyl-3,4-dihydro-1H-guinoxalin-2-one,
7-(4-Isopropylsulfonyloxy-2-methoxyphenyl)-8-(5-
methylthiophen-2-ylcarbonyloxymethyl)-1,3, 3-
trimethyl-3,4-dihydro-1H~gquinoxalin-2-one,
7-(4-Cyclopentylsulfonyloxy-2-methoxyphenyl) -8-(5-
methylthiophen-2-ylcarbonyloxymethyl)-1,3,3-
trimethyl-3,4~dihydro-1H-gquinoxalin-2-one,
7-(2-Methoxy-4-methylsulfonyloxyphenyl)-8-(2-methoxy-
5-nitrophenoxymethyl)-1,3,3-trimethyl-3,4-dihydro-1H~
gquinoxalin-2-one,
8- (2-Methoxy-5-nitrophenoxymethyl)-7-[2-methoxy-4-
(3,3,3-trifluoropropylsulfonyloxy)phenyl]-1,3,3-
trimethyl-3,4-dihydro-1H-quinoxalin-2-cone, o
7~ (4-Isobutylsulfonyloxy-2-methoxyphenyl)-8-(2-

methoxy-5-nitrophenoxymethyl)-1,3,3-trimethyl-3,4-
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7.95(dd, Hz,1H) =9.1Hz, =8.4Hz, =2.5Hz, J=9.1, 1H), 1H), 1H), 2.5 0 N O

7-Brono-8-(2-nethyl-5-nitr 1H NVR(400 MHz, CDC13)

ophenoxynet hyl )-1,3,3-trim ethyl -3, 4-di hydro- 1H qui no xal i n-2-one

(Ref erence Corn pound No. 3-3) 61.25(s, 3H),3.41
dihydro-1H-quinoxalin-2-one,
7—(4-Cyclopentylsulfonyloxy—Z-methoxyphenyl)—8-(2—
methoxy-5-nitrophenoxymethyl)~1,3,3-trimethyl-3,4-
dihydro-1H-quinoxalin-2-one,
7-(4-Isopropylsulfonyloxy-2-methoxyphenyl)-8-(2-
methoxy—5-nitrophenoxymethyl)—1,3,3—trimethyl—3,4-
dihydro-1H-quinoxalin-2-one,
7—(4—Cyclopropylsulfonyloxy—Z—methoxyphenyl)—8—(2—
methoxy-5-nitrophenoxymethyl}-1,3,3-trimethyl-3,4-
dihydro-1H-quinoxalin-2-one,
8- (2-Methoxy-5-nitrophenoxymethyl)-7-(2-methoxy-4-
propylsulfonyloxyphenyl)—1,3,3—trimethyl—3,4—dihydro-
l1H-quinoxalin-2-one,
7-(4-Cyclopropylsulfonyloxy-2-methoxyphenyl)~-8-(2~
methyl—S—nitrophenoxymethyl)—1,3,3—trimethyl—3,4—
dihydro-1H-quinoxalin-Z2-one,
7-[2-Methoxy-4-(3,3, 3-
trifluoropropylsulfonyloxy)phenyl]-8-(2-methyl-5-
nitrophenoxymethyl)—1,3,3—trimethyl—3,4—dihydro-1H—
guinoxalin-Z2-one,
7-(4-Isobutylsulfonyloxy-2-methoxyphenyl)-8-(2-
methyl-5-nitrophenoxymethyl)-1,3,3-trimethyl-3,4-
dihydro-1H-quinoxalin-2-one,
7-(4-Isopropylsulfonyloxy-2-methoxyphenyl)-8-(2-
methyl-5-nitrophenoxymethyl)~1,3,3-trimethyl-3,4-
dihydro-lH-quinoxalin-2-one,
7- (2-Methoxy-4-methylsulfonyloxyphenyl)-8-(2-methyl-
5-nitrophenoxymethyl)-1,3,3-trimethyl-3,4-dihydro-1H-

guinoxalin-2-one,
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(s,1H), 6.64(d,J 6H),2.28 (s,3H), 5.29(s, =8.3Hz, (s, 3.81 2H), 1H

7.26(d,J =8.3Hz, 1H), 7.28(d,J =8.3Hz, 1H), 010 0 7.72(d, J-2. 2Hz,

7.79(dd, J=8. 3,
7-(4-Cyclopentylsulfonyloxy-2-methoxyphenyl)-8-(2-
methyl-5-nitrophenoxymethyl)-1,3,3-trimethyl-3,4-
dihydro-l1H-quinoxalin-2-one,
7—(2—Methoxy-4wpropylsulfonyloxyphenyl)—8—(2—methyl—
5-nitrophenoxymethyl)-1,3,3-trimethyl-3,4-dihydro-1H-
guinoxalin-2-one,
7-(2-Methoxy-4-propylsulfonyloxyphenyl)-8-(4-
methylbenzoyloxymethyl)-1,3,3~-trimethyl-3,4-dihydro-
l1H-guinoxalin-2Z-one,
7-{4-(3-Chloropropylsulfonyloxy)-2-methoxyphenyl]-8-
(5-fluoro-2-methylphenoxymethyl)-1, 3, 3-trimethyl-3,4-
dihydro-1lH-quinoxalin-2-one,
7-(4-Chloromethylsulfonyloxy-2-methoxyphenyl}-8-(5-
fluoro-2-methylphenoxymethyl)-1,3,3-trimethyl-3,4-
dihydro-1H-quinoxalin-2-one,
7—(4—Cyclopropylsulfonyloxy—Z~methoxyphenyl)—8—(5—
fluoro-2-methylphenylaminomethyl)-1,3,3-trimethyl-
3,4-dihydro-1H-quinoxalin-Z2-one,
7- (4-Cyclopentylsulfonyloxy-2-methoxyphenyl)}-8-(5-
fluoro-2-methylphenylaminomethyl)~1,3,3-trimethyl-
3,4-dihydro-1H-quinoxalin-2-one,
8- (5-Fluoro-2-methylphenylaminomethyl) -7-(2-methoxy-
4-propylsulfonyloxyphenyl)-1,3,3-trimethyl-3,4-
dihydro-lH-quinoxalin-2-one,
7-(2-Methoxy-4-methylsulfonyloxyphenyl)-8-(2-
methoxyphenylaminomethyl)-1,3,3-trimethyl-3, 4~
dihydro-1lH-quinoxalin-2-one,
7-(4-Cyclopropylsulfonyloxy-2-methoxyphenyl)-8-(2-

methoxyphenylaminomethyl)-1,3,3-trimethyl-3,4-
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Hz, 1H) 1H), 2.2 | ONDO 7- (2- Met hoxy- 4- et hoxynet h 1H NMR(400
WMHz, CDC13) oxyphenyl)-8-(4-net hyl benz oyl oxynethyl)-1, 3, 3-trinet
hy1l- 3, 4- di hydr o- 1H qui noxa | i n-2-one (Reference Conpo und No. 3-4)
1.19(s,3H),1.42 3H), 2.36(s,3H), (s,3H),3.50(s, 3.74(s,3H),3.76
1H),5.18(d,J= (s, 3.45 3H), (s, 13.3
dihydro-1lH-quincoxalin-2-one,
8- (2-Methoxyphenylaminomethyl)-7-[2-methoxy-4-(3,3,3-
trifluoropropylsulfonyloxy)phenyl]—1,3,3—trimethyl—
3,4-dihydro-1H-quinoxalin-2-one,
7-(4-Isobutylsulfonyloxy-2-methoxyphenyl)-8-({2-
methoxyphenylaminomethyl)-1,3,3-trimethyl-3, 4~
dihydro-lH-quinoxalin-2-one,
7-(4-Isopropylsulfonyloxy-2-methoxyphenyl)-8-(2-
methoxyphenylaminomethyl)-1,3,3-trimethyl-3,4-
dihydro-1H-quinoxalin-2-one,
7-(4-Cyclopentylsulfonyloxy-2-methoxyphenyl)-8-(2-
methoxyphenylaminomethyl)-1,3,3-trimethyl-3,4-
dihydro-l1H-quinoxalin~2-one,
8- (2-Methoxyphenylaminomethyl)-7-(2-methoxy-4-
propylsulfonyloxyphenyl)—1,3,3~trimethyl—3,4—dihydro-
l1H-quinoxalin-2-one,
7-[4-(3-Benzylaminopropylsulfonyloxy)-2-
methoxyphenyl]-8-(5-fluoro-2-methylphenoxymethyl) -
1,3,3-trimethyl-3,4-dihydro-1H-quinoxalin-2-one,
8- (5-Fluoro-2-methylphenoxymethyl)-7-[2-methoxy-4-(3-
propylaminopropylsulfonyloxy)phenyl}—1,3,3—trimethyl—
3,4-dihydro-1H-quinoxalin-2-one,
8- (5-Fluoro-2-methylphenoxymethyl)-7-[2-methoxy-4-[3-
(morpholin-4-yl)propylsulfonyloxy]phenyl]-1,3,3-
trimethyl-3,4-dihydro~1H-quinoxalin-2-one,
8- (5-Fluoro-2-methylphenoxymethyl)-7-[2-methoxy-4-[3-
(piperidin—l—yl)propylsulfonyloxyphenyl]—1,3,3—
trimethyl-3,4-dihydro-1H-quinoxalin-2-one,

8- (5-Fluoro-2-methylphenoxymethyl)-7-[2-methoxy-4-[3-
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010 Hz, 1H), 5.18(s, 5.33(d,J=13.3 2H), Hz, 1H),6.62(d,J=2.4 Hz, 0 00
1H), 6.65(dd,J= 8.2, | 0 2.4Hz,1H),6.75(d, J = N,0 7.8Hz,1H),6.87(d, J =0
7.8Hz,1H),7.16(d, J = N

[N-(2-methylaminocethyl) -N-

methylamino] propylsulfonyloxylphenyl]l-1,3,3-

trimethyl-3, 4-dihydro-1H-gquinoxalin-2-one.

The present compound can be synthesized
according to the following procedures. The individual
concrete preparation procedures are explained in
detail in the section of “Production Examples” 1in
Examples. These examples are intended to make the
present invention more clearly understandable, and do
not limit the scope of the present invention. In the
following synthetic routes, the hal represents a
halogen atom, the Fmoc represents a 9-
fluorenylmethoxycarbonyl group and PG represents a

protecting group which is commonly used.

The present compound (I) can be synthesized
according to the synthetic route 1. That 1is, the
compound (I) can be given by the reaction of the
compound {II) with a corresponding halide (III) in an
organic solvent such as N,N-dimethylformamide
(hereinafter referred to as "“DMF”"), tetrahydrofuran
(hereinafter referred to as “THF”), 1l,4-dioxane or
methylene dichloride in the presence of a base such
as triethylamine or potassium carbonate at 0°C to

50°C for 1 hour to 24 hours.
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8.0Hz, 2H),7.16(d, J = H 8.2Hz,1H),7.73(d, J = 8.0Hz, 2H) Ref erence

Exanpl e 4 7-Bronp- 8- (2- nmet hoxyphenyl am nonet hyl )-1, 3, 3-

trimethyl- 3, 4-di hydro- 1H qui noxal i n- 2- one( Ref erence Conpound No. 4-1) A

m xt ur eof 7- br ono- 8- chl oronet hy1-1, 3, 3-

trinmet hyl- 3, 4-di hydro- 1H qui noxal i n-2-one (Reference Conpound No.2, 1.82 g,
5.73 mmol), 2-nethoyyani|ineg{728 pL, R‘ﬁ;fEPB pr2:0] i nd pokiassi um car bonat e
(1.19 g, 8.61 nmol) @ suspended i nOathydrog,% t hyll f or mam de (30
nL) and the mixture was j @ 80Qmyer ni ght. °ng down, et hyl
acetate (100 nL) and d;cet -!& (100 m.) were ggdded. gani c | ayer
was washed with water® (200 ni, N 100 m.) and saturated brinel (100 nL), dried
over anhydrous nmgnesium sul fate, and then the solvent was renoved under
reduced pressure. The obtaf’ned residue was purified By silica gel col um
chr omat ogr aphy (hexane- et hyl acegﬁ@egpcgp{g@téhf titled reference conpound
(1.45 g) as a pale yell ow anorphous product. (Yield 63% Usi ng any
conmpounds anong Reference Conpound No.2 and commercially avail abl e
conpounds, the follow ng Reference Conpound No. 4-2 was obtained by a nethod
simlar to that ofriRef gieansenConpompdua. 441) - (4)Br grhe8- ¢Smbbuerd- 2nnmet h
yl phenyl am nonet hyl )-1,3, 3-trinethyl-3, 4-di hydro-1 H qui noxal i n-2-one

(Ref ere ncewGonouRd Neptddenflst NR X 500 Mize GPOEab fo30(s,a 6K)L) )
2.11(s,

can be synthesized according to the synthetic route
2. That is, the compound (V) can be given by the
reaction of the compound (IV) with a corresponding
halide (III} in an organic solvent such as DMF, THF,
1,4~-dioxane or methylene dichloride in the presence
of a base such as triethylamine or potassium
carbonate at 0°C to 50°C for 1 hour to 24 hours. The
present compound (IY-(a) can be given by the
treatment of the obtained compound (V) in an organic
solvent such as DMF or methylene dichloride in the
presence of a base such as piperidine at 0°C to 50°C

for 5 minutes to 24 hours.

(R“')n (Rs)n er’)n
R’\ ,hal
,Fmoc R \ / N,Fmoc Rz\
_m O
3/ i‘ 3/ : : 3/0

(v v} M- (cay)

Synthetic Route 2
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3H),3.47(s,3H),3.78 (s, 1H), 4.12 (br s, 1H), 4.30 (d, J = 5.5 Hz, 2H),
6.60 6.98 7.22 Reference Exanple 5 5-Hydroxy-2-iodoanisole (Reference
Conmpound No. 5) A m xture of 3-nethoxyphenol (600 ng, 4.83 nmol) and
N-i odosuccinimde (1.09 g, 4.84 muvol) was di ssol ved i n anhydrous

N, N-di et hyl formami de (25 nl), and_the mixture was stirred at 1
t enper at ur e overnlalﬁ? @Wﬂﬂu%et(étlé‘((fdo hERCarfePRRIHY | ettheV HB]O )

S0l 1t on ( 26 HHSEEHR or (4400 1???? a0 ace B (S0 L) T B over
ressure. TR OB ” s UBurhe ¥y %“%Zo%e%“’%ﬁ?a*n%%‘ﬂe i duced
chr omat ogr a ( tate)pd o e I epge grpound
(167 ng) asp%yco orless owh?il eltc? 1%%/9g%{6¥ﬁ1h9w\%ez 4%%&%%%0%%13?) @ng 85

3 4. o4l 4 B
(1il) I;)56 (?ﬁ?om @?)5 \(zﬂgh a Eggﬁgr%eﬁﬁ%mﬂ?onfc Qcid, (F1T)244

2- 1 odo- 5- rretahogamﬂ@xm&hs@se(ﬂ@tﬁr engegdaspaned Nenol, toldefiextodre of
5- hydr oxy- 2-i odoani sol e (Reference ConpoundNo. 5, 4. 30gf 17. 2nmmol ),

chl or odi net mdtedheirr 2 Hbnhr SZerdeaod§ , andapet aashuascaebdnat eaf®odétg, 43.0
nmol ) was suspended

sodium carbonate, sodium hydrogen carbonate or potassium
phosphate and a catalyst such as
bis(triphenylphosphine)palladium (II) dichloride or
tetrakis (triphenylphosphine)palladium (0} at 50°C to
120°C for 10 minutes to 48 hours. The compound (II)-(a)

can be given by the deprotection of the protecting group

in the obtained compound (VIII} in an appropriate

condition.

\$ OR _ ~g-OH \Bl -0 \$,
OR OH ) ] stc
o)
" Q Y
AOR R)m Rm
®RYm ER
re-© ) o HO o
0 Vi) PG | |
} N.__.0 N.__.0
e — sodio e
R N fP N
N H H
H

vh (Vi {n-(a)

Synthetic Route 3

The compound (VI) can be synthesized according to
the synthetic route 4. That is, the compound (VI) can be
given by the reaction of the compound (IX) with a
corresponding phenol (X) in an organic solvent such as

benzene or THF in the presence of a phosphine such as
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I n anhydrous N, N-di met hyl f ormam de(80 niL)and stirred at 50C for 1.5 hours.
After cooling down, the reaction mxture was diluted with ethyl acetate
(100 nL) and diethylether (200 nL). It was washed with water (300 nL), then
t he aqueous | ayer was extracted with diethylether (100 nmL.). After the
organic | ayers were conmbined, it was washed with water (200 ni,, tw ce) and
satur at ed brif@Nerod BR9SHldteseF vl SAP WY BPRRR LMo’ Mgy

sul fate, and then the sol vent s renmoved under  red %&d prglssure. The_\L
obt ai ned r eHSqFEWas feSd By e&iilc a 25 1EarERE YA Srat SRy OPY

Col ol ess o XA 07 DA NIRLAO0 D COCLS) Va3 AR S S 36 rs "3ty
(do, 5.16(S. 2k ol A f¥ ek 48 ke €5 dfhs 12 6Hz, 1H), 762 (d, )

=8. 5Hz, 1H)
?‘)m @—(ﬂ‘)m
CH | oH

Synthetic Route 4

The compound (II)-{(b) (the compound in which R!
represents (4a) or (5a) in the above compound (II))} can
be synthesized according to the synthetic route 5. That
is, the compound (XII} can be given by the reaction of
the compound (XI) with a corresponding boronic acid (VII)
in a solvent such as DMF, 1,4-dioxane, ethanol, toluene
or water in the presence of a base such as cesium
carbonate, sodium carbonate, sodium hydrogen carbonate or
potassium phosphate and a catalyst such as
bis{triphenylphosphine)palladium (II) dichloride or
tetrakis (triphenylphosphine)palladium {0) at 50°C to
120°C for 10 minutes to 48 hours. The compound (XIII) can
be given by the treatment of the obtained compound (XII)
in an organic solvent such as diethyl ether or THF in the
presence of a reducing agent such as lithium aluminium
hydride at 0°C to 50°C for 1 hour to 24 hours. The
compound (XV) can be given by the reaction of the

obtained compound (XIII) with methanesulfonyl chleoride in
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Ref erence Exanple 7 2- Met hoxy- 4- met hoxynmet hoxyphenYl bor oni caci d (Ref erence
Conmpound No. 7) A m xture of 2-iodo-5-nethoxynethoxyani sol e

(Ref erence Conmpound No. 6, 100 ng, 0.340 nmol),

bi s(neopentyl gl ycol at 0) di bor on (115 ng, 0.509 mmol ), potassium acetate
(66.7 ng, 0.680 nmmol), and [1,

bi s(di phenylaﬁh&rﬂﬁm fsé}lrv(f’(fetnéi]"pi%h Iaa?jlrﬁfﬁﬁkwjj‘?ﬂecl‘ﬁ“o?ql‘ﬂ‘él%? HF of drethane

(18 m). Qw&” S its 5T T nl DO O P HBr e AT Eool | ng

down, et hyI 0 t ( r o, the reaction
m xture and part ﬁfoontjamdqcerpﬁ% Iaaq:qla%&?cie a %(?qnvlm@%%%h%%a%jﬁﬁb St;urat ed brine
(50 m), dri ul f %ﬁ%cﬁ d yeat was
renmoved undef%q'r %ﬁde?vgﬁ{ségu%r%e tak;?ne resi adue V\gg@pu I ed y silica

gel col um %@mtxqq}ga%\/ a(rh%&%jh%ﬁi hs)’c!l\?é}ﬁ{ ahfdh tHs abe, tﬂ?ﬂéﬁ' ed
ref erence conpound (57.6 ng) as a colorless solid. (Yiel d 80% 1H NWR (400

Miz, CDCL3) fhdrdd (i 3 pradHse ofla Pasd {isch 48 pdedSs{em 2H), 6.60

(d, J =2.0 Hz, 1H, 6.70 (dd, J =8.2, 2.0 Hz, 1H), 7.75 (d, J = 8.2 Hz,

1H) Ref er enaddoeargyl esddlium hydride at 0°C to 100°C for 1 hour to

8- ( 5- Fl uor o- 2- net hyl phenoxynet hyl ) - 7- ( 2- met hoxy- 4-

met hoxynet hab8y plwemsl,) -The3, cBntprauret hiKV I3, 4sah Ryl rap-vidg ub n e | 1ne @6 ohen

(Ref erence Conpound No. 8- % Under ar%on at nosphere, a m xture of

7-brono- 8- (& fihsoradtzdmschydqurenmd netihy IWith Ina-hyi rﬁéﬁtqwqe 3im-an

di hydr o- 1H qui noxal i n-2- one (Reference Co ound No.3- 1, 2.32 g, 5.70 mmol

) , 2-met hoﬁﬁ%n%tsrﬂi FO¥G b Ifehn B aﬁm"crwefaér%r@“e Conpound No. 7,

2.43 g ,11.5 mol ), ces mca,rbonate(9 46 g,

bi S(t i phen IO e 153\ e ﬁhed.eﬁﬁ%%ri%% T hare SN o) vas

suspended in___anhydrous | f or mam de( 25 .m) s ure was

Stifred ar SSEHD EHTRALS A g Raso g & i acéﬁk‘i 234 %0n) "and

wat er (150 rflo) vierh%uq:d d%qmq_%rglt aned, Cﬂﬁ(fp aycea( was washed
Il ro ma

with saturated br| ne (1 over ne5| um sul fate, and

then the soI trh%mqé%q: ﬁ%%@g@i&gcﬁ:ln@%ﬂm&mdﬁés' due

was purifi eg y SI Ii ca gel "col umm c r onat ogr exahe-et hyl acetate) to
give the ti e irRILIRAGRERITPGIND (5 Gh Hp R ordqssisdnd. (Yiel d
97% Usi ng any conpounds anong Ref eF%Z)nl%ﬁe Conmpounds No. 1-(6), 3-2
to 3-3, 4-1, 4-2 and commercially avail abl e conpounds, the foll ow ng

Ref erence Conpounds No.8-2 to 8-6 were obtained by a nethod simlar to that
of Reference Conpound No. 8-1., \7,'0(2:E',\/?t hoxy- 4- met hoxynet h

oxypheny1) - 8- ( 2- net hoZ%y-S- o éf 6\} otc

(XD (X1 (XHn
0y R .
Y oy
R'—COOH PG’O ey Pe”’ 0 | HO T
o :ﬁ M T O b o
J T OLK C
R u Razo H?
o
oo 0o oxvI) an- (b)

Synthetic Route 5
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1H NWR (400 MHz, CDC13) 6 0.68(s,3H),1.33(s,

ni trophenoxynethyl)-1,3,3- trinethyl-3, 4-di hydro-1H q ui noxal i n-2-one

(Ref erence Conmpound No. 8-2) 02N NO 3H), 3.53(s,6H),3.65 (s, 1H), 3.81 (s,
3H), 3.85 (s, 3H) 500(d J:139Hz, 1H) 522(d J=6.7Hz, 1H),
5.25 (d, J = 6.7 1H), 5.45 (d, J = (d,,J =2.4 Hz,
1H), 6.69 (d J ?hg H?mPQH}ld 613?’4 can ?e—sg’“ﬁ}hl%lzﬁq) aC&Oféil(rH?d to) = gl 4,

F SRR REREEAT L INATORETH Eat  AC
el é R L U e PR el B o, 8- 3) 02N
NO N 1H N'V%e(t%%‘?lé\édzrfo%@hl%&oﬁel {5 ar3drgdn 36 dS1vétd)  ud{($s3H) . 3. 51
methylene dichloride or THF in the presence of a base
such as triethylamine or DIEA at 0°C to room temperature
for 30 minutes to 24 hours followed by the reaction with
a corresponding amine (XVII) in an organic solvent such
as DMF, THF or ethanol in the presence of a base such as
potassium carbonate or sodium hydride at 0°C to 100°C for
1 hour to 48 hours. The compound {XIX) can be given by
the reaction of the obtained compound (XVIII) with a
corresponding boronic acid (VII) in a seolvent such as
DMF, 1,4-dioxane, ethanol, toluene or water in the
presence of a base such as cesium carbonate, sodium
carbonate, sodium hydrogen carbonate or potassium
phosphate and a catalyst such as
bis(triphenylphosphine)pailadium {(II) dichloride or
tetrakis (triphenylphosphine)palladium {0) at 50°C to
120°C for 1 hour to 48 hours. The compound (XX) can be
given by the reaction of the obtained compound (XIX) with
9-fluorenylmethoxycarbonyl chloride in a solvent such as
1l,4-dioxane or water in the presence of a base such as
sodium hydrogen carbonate at 0°C to 50°C for 1 hour to 24
hours. The compound (IV) can be given by the deprotection
of the protective group in the obtained compound (XX) in

an appropriate condition.
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(
(

s, 3H),3.53(s,3H), 3.66(s,1H),3.83(s, 3H), 4.99 (d, J = 14.1 Hz, 1H), 5.22
d J =6.8 H, 1H, 5.25 (d, J = 6.8 Hz, 1H), 5.45 (d, J = 14.1 Hz, 1H),
6.69 (d, J = 2.3 Hz, 1H), 6.70 (d, J 8.1 Hz, 1H), 6.83 (dd, J = 8.4, 2.3
Hz, 1H), 6.91 (d, J = 8.1 Hz, 1H), 7.03 (d, J = 2.2 Hz, 1H), 7.09 (d, J =
1 Hz, 1H), 7.45 (d, J = 8.4 Hz, 1H), 7.57 (dd, J = 8.1, 2.2 Hz, 1H)
(2- N@thoxy 4- met hoxymet h oxypheny1) - 8- ( 2- met hoxyffhe= ™ ~a % v otc
yl am nonmet hyl )-1, 3, 3-tri m et hyl hydr o- 1H; qul no xal i i-2- on
Ref erence Com pound No. 8-4 (@HN@QF&QO VHES" 13) 6 1.16(s,3H),1.42(s,
H) 346(s 3H), 3m50 (s, 3H), 3Y70(s, 1 3.73 (s, ~8 3 77 (s, 3H), 4.13 (d,
= 5.3 Hz, 2H)] 52 (t, J(;wa 3 Hy ML 5 19 .(sa QH) 6.34 (dd, J = 7.6,
5 Hz, 1H) 286y ¥ . 6614~ = 2.4 Hz, 1H),
65-6.67 (m 68(d J =17. 6.72 (td, J =
6, 5Hle)685(d J = 7.9 Hz, 1H)H707 (dJ—82Hle)
(5- Fl uor o- 2- net*hyl p I an1nonethWW9 7- t hoxy-
nethoxynethoxyphenyggg%ﬁ"S 3-trinmethyl- éfs}nfhydro- 1H—qU|n |n 2-one
nce Conpound Np. 8-5) —~Fmoc

8.
7-
n
(

3
J
1.
6.
7.
8-
4-
e

PG” O NH N~Fmae HO N
L, N . ’i

(X1

Synthetic Route 6

The above compound (IX) and (XI) can be
synthesized according to the synthetic route 7. That is,
the compound (XXII) can be given by the treatment of the
compound {(XXI) in an corganic scolvent such as methanol,
ethanol or DMF in the presence of a reducing agent such
as tin(II) chloride or iron at 50°C to 120°C for 1 hour
to 12 hours. The compound (XXIII) can be given by the
treatment of the obtained compound (XXII}) with an
acetylation agent such as acetyl chloride or acetic
anhydride in an organic solvent such as methylene
dichloride or THF in the presence of a base such as
triethylamine or DIEA at 0°C to 50°C for 1 hour to 12
hours. The compound (XXIV) can be given by the reaction
of the obtained compound (XXIII) with nitric acid in a
solvent such as water in the presence of an acid such as
sulfuric acid at -20°C to room temperature for 30 minutes
to 12 hours. The compound (XXV) can be given by the

treatment of the obtained compound (XXIV) in an organic
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00O0. (Refer O NHI1 NO 1H NMR(400 MHz, CDC13) 61.17(s,3H),1.40(s,
3H),1.85(s,3H),3.42 (s,3H),3.51(s,3H), 3.73(s,1H),3.77(s, 3H),3.83(brs, 1H),
4.13-4.23(m 2H),5.20 (s, 2H),6.03(dd,J= 11.7,2.5Hz, 1H),6.22 (td, J=8.4, 2. 5Hz,
1H), 6. 65(d, J=2. 3Hz, 1H),6.70(d, J=7.8Hz, 1H),6.71(dd, J=8. 3,
2.3Hz, 1H), 6. 81-6. 85
solvent such as methanol in the presence of an acid such
as boron trifluoride diethylether complex at 50°C to the
temperature under reflux for 1 hour to 12 hours. The
compound (XXVII) can be given by the reaction of the
obtained compound (XXV) with a corresponding halide
(XXVI) in the presence of a base such as cesium carbonate
or potassium carbonate at 50°C to 120°C for 1 hour to 120
hours. The compound (XI} can be given by the treatment of
the obtained compound (XXVII) in an organic solvent such
as methanol, ethanol or DMF in the presence of a reducing
agent such as tin(II) chloride or iron at 50°C to 120°C
for 1 hour to 12 hours. The compound (XXVIII) can be
given by the treatment of the obtained compound (XI) in
an organic solvent such as diethyl ether or THF and in
the presence of a reducing agent such as lithium
aluminium hydride at 0°C to 50°C for 1 hour to 24 hours.
The compound (IX) can be given by the reaction of the
obtained compound (XXVIII) with methyl iodide in an
organic sclvent such as DMF, THF, 1,4-dioxane or
methylene dichloride in the presence of a base such as

cesium carbonate, potassium carbonate at 0°C to 50°C for

1 hour to 24 hours.
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(m1lH),6.83(d,J=7.8 Hz, 1H), 7. 11(d, J=8. 3 Hz, 1H) 8- Met hoxycarbonyl-7-(2- met
hoxy- 4- met hoxynet hoxypheny 1)-3 , 3-di net hyl- 3, 4-di hyd
ro- 1H qui noxal i n-2-one ference Conpound 0 0 0 O is (Re No.8-6) | 0O HN O N
H 1H NVR(500 MHz, CDC13) 61.42(brs, 6H),3.52 (s'3H)13. 54(s, 3H),
3.70(s,3H), 3.81(brs,

|

I |
0

|
0 O o, 8] o) O o/
Br —_— B —_— Br. —_— Br NO,
NO, NH ﬁ’ﬂ‘\ H’ﬂ\\

2

XX1) oan eIl (XHIV)
W

| |
0. .0 o 0.0 o o
H
N Br NQ, &. BF&NOZ I Br\&” 0
o]

NH,
{XXV) OCVID) o
OH OH
H |
Br\é:N 0 CHyl Br N._.O
N:: N];H
H H
OV {13

Synthetic Route 7

The present compound (I)-(a) can be also
synthesized according to the synthetic route 8. That
is, the compound {XXI) can be given by the
deprotection of the protecting group in the obtained
compound  (XIX) in an appropriate condition. The
present compound (I)-{a) can be given by the reaction
of the obtained compound (XXI) with a corresponding
halide (III) in an organic solvent such as DMF, THF,
l,4-dioxane or methylene dichloride in the presence
of a base such as triethylamine, potassium carbonate

at 0°C to 50°C for 1 hour to 24 hours.
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)5.21(s,2H),6.57 1H, (d,J=2.1Hz, 1H), 6.69 (dd, J=8. 2, 2. 1Hz,
1H), 6. 79(d, J=8. 2Hz, 1H),6.82(d, J=8.2Hz, 1H),7.12(d,J=8.2Hz, 1H),9.51(s, 1H
Ref erence Exanpl e 9 8- Hydroxynet hyl-7-(2-met hoxy-4-nmet hoxymet hoxyphenyl) -
3, 3-di net hyl - 3, 4- di hydr o- 1H qui noxal i n- 2- one (Reference Conpound No. 9)

Li t hi um al um ni um hydride (753 ng, 19.8 mmol) was suspended in anhydrous

t et rahydr of uran (60 & pder nitrogen at here. An anhydrous &
t et r ahydr of ur ansol ut iaa( 20m) of 8- B R g [;E}
met hoxycar bonwl- Z- ( 2- gt hoxy- 4- net xynetho pheny1)c” o R O N

3, 3- di met hy f3, - qi hydr b- 1H qui noxal "~ 3- offe ( Ref er entve Co
4.87 g, 12.2 o ded—dropwi s 'ngt -10C; and st

m nutes at thegslne at ure. ﬁdtgLoet )

m.), and 2N aqueous HCI'sol ution (15 ni) ver & added to the reaction mifture

successively, ethyl @agetate (300 i) weregadded thereto. Water (g00,yrL) was

added and the whol e was partitioned. The organic | ayer was washed wth

saturated brine (400 ni), drledsg viem iy dreys emggnesi um sul fate, and then
u

t he sol vent was renoved under ced pressure. The obtained residue was
purified by silica gel colum chromatography (hexane-ethyl acetate) to give
the titled reference conpound (1.86 g) as a yellow solid. (Yield 41%
1H NVR (400 MHz, ADCL3)o54e88(stB8H), fiae(s, t3d), kI fineds= 6a8 Hza
1H), 3. 53(s, BFD 3 75
g lucocorticoid receptor (hereinafter referred to as
“GR”) agonist of the present compound, the receptor
competitor assay was carried out by a fluorescence
polarization method by using a GR competitor assay
kit (manufactured by Invitrogen, cat No. P2816) and
the binding activity to GR of the present compound
was investigeted. As a result, the present compound
showed 80% or more of a GR binding activity to GR.
Next, the inhibitory effect on IL-6 production
in human corneal epithelical cell line stimulated by
Lipopolysaccharide (hereinafter referred to as “LPS”
was investigated. As a result, the present compound
showed an excellent inhibitory effect on IL-6
production, that is, a GR agonistic effect.
The present compound was found to be useful as
a GR agonist, and a therapeutic agent for the
diseases to which GR agonists such as steroids are
effective, especially the inflammatory diseases
(bone-joint disorders, ocular inflammatory diseases

and the 1like).

Further, in order to evaluate the possibility
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, = 8.1
07 (d, J

Chl or onet
3-di net hy
8- Hydr oxyne
met hoxymet h
(Reference

di chl or onet
nmet hanesul f
successi vel
over ni ght.

(s
(d
7

8_
31

4H), 4.45 (d, J = 6.9 Hz, 2H),5.22(s,2H), 6.67 (d, J - 2.7 Hz, 1H),
J

Hz, 1H), 6.72(dd,J = 8.0,2.7 Hz, 1H), 6.72 (d, J = 8.0 Hz,
= 8.1 Hz, 1H), 8.57 (s, 1H) Ref erence Exanple 10
hyl- 7- ( 2- met hoxy- 4- net hoxynet hoxyphenyl) -

| - 3, 4- di hydr o- 1H qui nhoxal i n-2-one (Reference Conpound No. 10)

fﬁylgﬁ(z_ﬁgﬁﬁ@pgqplc agent or anterior ocular

6.67
1H),

h 1) - 3, 3-di.net hyl - 3, 4- di hydr o- 1Hqui noxal i n- 2- one
e BT G8BeRFes 3 ok e Ve B C T RO R A9 BRous

, d [ | am 250 pL, 1.80 | d
S T e BT s L B0 A mp § 38PE aqasP Y MeT et 87 dve
Yo I8, S E3GLT O FLXE UL 005 81 1E 160 3L 10N eTReIRLULE,
re ed under r

The ction mXxture was concehira r

The obt ai ned s (g, Wass PW i tbed 1y, SiddLapgels SO ULl OBt Ogh 8RBY%

yl acetate) to give the titled reference conpound (239 ng) as a

(hexane-eth
yel | ow anor
3H), 1. 45(s,

Rheus producitofyi el dr#6%r bt NVREA00 6k A4 Ba r MHzn (5643)
3H), (s, 3.53 4H), (s, 3H),
permeability.

Therefore the present compound was found to be
useful as a therapeutic agent for anterior ocular
inflammatory diseases, especially allergic ocular
diseases such as allergic conjunctivitis.

Furthermore, in order to evaluate the
possibility as a therapeutic agent for posterior
ocular inflammatory diseases of the present compound,
the choroidal neovascularization inhibitory effect of
the present compound in choroidal neovascularization
model in rats was examined. As a result, the present
cempound showed the choroidal neovascularization
inhibitory effect.

Therefore, the present compound was found to be
useful as a therapeutic agent for posterior ocular
inflammatory disease, especially retinal diseases
such as age-related macular degeneration, diabetic
retinopathy, diabetic macular edema and the like.

Furthermore in order to evaluate the
possibility as a therapeutic agent for inflammatory
bone-joint disorders of the present compound, the
inhibitory effect of the present compound on paw

edema in carrageenan paw edema model in rats. As a
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4.42(s, 3.74 2H), 5.22 (s,2H),6.66 (d,J =2.3 Hz, 1H),6.70 (d,J =8.1 Hz,
1H),6.70 (dd, J= 8.3, 2.3Hz, 1H), 6.77 (d,J =8.1Hz, 1H),

result, the present compound showed an excellent
inhibitory effect on paw edema.

Therefore, the present compound was found to be
useful as a therapeutic agent for inflammatory bone-
joint disorders, especially rheumatoid arthritis and

osteocarthritis.

A detailed explanation of this matter will be
described in the section of “Pharmacological Test” in
Examples described below.

The present compound can be administered either
orally or parenterally. Examples of the dosage form
include a tablet, a capsule, a granule, a powder, an
injection, an eye drop, a suppository, a percutaneous
abscrption preparation, an cintment, an aerosol
(including an inhalant) and the 1like and they can be
prepared using a commonly used technique.

For example, an oral preparation such as a tablet,
a capsule, a granule or a powder can be prepared by
optionally selecting and combinating a necessary amount
of an excipient such as lactose, mannitol, stazrch,
crystalline cellulose, 1light silicic anhydride, calcium
carbonate or calcium hydrogen phosphate; a lubricant such
as stearic acid, magnesium stearate or talc; a binder
such as starch, hydroxypropyl cellulose,
hydroxypropylmethyl cellulose or polyvinylpyrrolidone; a
disintegrant such as carboxymethyl cellulcese, low-
substituted hydroxypropylmethyl <cellulose or calcium

citrate; a coating agent such as hydroxypropylmethyl
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7.11 (d,J =8.3Hz, 1H), 7.85 (brs, 1H) Ref erence Exanple 11
7- (2- Met hoxy- 4- met hoxynet hoxyphenYl) - 8- ( 5-
met hyl t hi ophen- 2-yl car bonyl oxynet hyl ) - 3, 3- di net hY1-

3, 4-di hydr o- 1H qui noxal i n- 2- one( Ref erence Conpound No. 11) A m xture
of 8-chl oromet hyl-7-(2-net hoxy-4- o . o
net hoxynet h g~ 3MRCHAE Y P13, - RIHVEBEL HGRABRal # n-ShadHd 1 28T

Ref Co d No.10, 238 . 0.609 1), )
S et Nyl - 2- (i phéiTec Sbeikyl PoPABFAXYPIIZRG LD, 856 BRBTY! PP hbsitm
bonat 261 1.89 I dedi h \ iLmet hyl id
(5 ni) and STTFTEIPH SOCR BF 2 MOGRSCTTHE Tt ron e R urs i d T lred
wi th ethyl aqgtgﬁﬁo%%%g)nt). It was washed with water (100 ni) and

o . . .
saturated brine successively, dried over anhydrous magnesi um

sulfate, and then pne,splbyeptJHaspefpuart Lodersderuedl BressHiectlinn
obt ai ned residue was purified by silica gel colum chromat ography
(hexane-ethyl,acgtat edy£0 Gigp theahi tlgd refrey comgoundpt26haig)y as a
yel | ow anor phous product. (Yield 87% 1H NVR (500 MHz, CDC13) 1.44(s, 6H),
2.51(s, 3H),853¢8idd) ., 3nB CordHndBr764s, AHnede88aly, Imoulr2t5 ¢z, dH),
5.22 (d, J = 6.7 Hz, 1H), 5.23 (d, J = 6.7 Hz, 1H), 5.26 (d, J = 12.5 Hz,
1H), 6.64 (dodici2y3 dgentH)sudh 7as(dgdoddum SRRlopidekiz, carpensrargd, J =
8.1 Hz, 1H), 6.74 (d, J = 3.7 Hz, 1H), 6.79 (d, J - 8.1 Hz, 1H, 7.11 (d, J
= 8.2 Hz, 1H)lyZeB8n(d, prop¥leneg, ycsglas @oluefhylene glycol,

potassium chloride, sorbitol or mannitol; a buffer
such as sodium phosphate, sodium hydrogen phosphate,
sodium acetate, citric acid, glacial acetic acid or
trometamol; a surfactant such as polysorbate 80,
polyoxy 40 stearate or polyoxyethylene hydrogenated
castor oil 60; a stabilizer such as sodium citrate or
sodium edetate; a preservative such as benzalkonium
chloride, paraben, benzothonium chloride, pP-
hydroxybenzoate ester, sodium benzoate, chlorocbutanol
or sorbic acid; a pH adjusting agent such as
hydrochloric acid, citric acid, phosphoric acid,
glacial acetic acid, sodium hydroxide, sodium
carbonate or sodium hydrogen carbonate; a soothing
agent such as benzyl alcohol, or the like.

The dose of the present compound can be
appropriately selected depending on the kinds of the
diseases, symptoms, age, dosage form or the like. For
example, in the case of an oral preparation, it can
be administered in an amount of generally 0.01 to

1000 mg, preferably 1 to 100 mg per day in a single
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Ref erence Exanple 12 7-(2- Met hoxy- 4- et hoxynmet hoxyphenyl) - 8- ( 5-

nmet hyl t hi ophen- 2-yl car bonyl oxynet hyl ) -1, 3, 3-

trimethyl-3, 4-di hydro- 1H qui noxal i n- 2- one( Ref erence Conpound No. 12-1)

Am xt ur eof 7- ( 2- met hoxy- 4- net hoxynmet hoxyphenyl) - 8- (5- et hyl t hi ophen- 2-

yl car bonyl oxynet hyl ) - 3, 3-di net hy1- 3, 4- di hydr o- 1Hgui noxal i n- 2- one ( Ref erence
Conmpound No.ddse 1058 geverad mwvidedetdndes odi daquoer pL 1. UWBemesiSe and
cesium carbonate (2.24 g, 6.87 mmol) was suspended | n, anhydrous

N, N- di et hyl9br ﬁ”ﬁrri%ée(géorﬁ_r) AnPISNATREL AR (I 3 BAPBFatUte PERSEMours.

The reaction mxture was diluted with ethyl acetate , hed with
wat er (150 mGHAaCEaturat ed bFPH@@W%}Oéu&ésgiwr&E@@d o@@fﬁ aniiydr ous
magnesi um su] fate, and then the_ splvent reppved .und du pressure.
The obt ai netﬂé@si cﬁUZV s RrSEFEECEyY siq‘;,@g% geEBcoI%tj%rm @i{%ﬁat %g(r?lapr?%s
(hexane- et hyl , acet t ive the_t] d efere (& as a
pal e yel | ow aa%ﬁ%%%%t&?r&%dgi&. %Yi %#f&&gg% b fﬁ%ﬁyggy %8%8‘%%5
anong Refer g-.Lompound No.9 and commercial ly avail abl e conpounds, the
foll owi ng Reference Conpound No. 12-2 was obtained by a nethod simlar to
that of Reference GamRAuNdriNor 12prbduref e6RNEXdAI®E €0X3 the present

8- EN- ( 9- Fl uor enyl net hoxycar bonyl) - N- ( 2-

met hoxyphenydgmapbiaagt hylHrefo 4 ZatBbROXY E4amples and results of

met hoxynet hoxyphenyl) -1, 3, 3-tri net hyl - 3, 4- di hydr o- 1Hgui noxal i n- 2- one

(Ref erence CGompomadol@dlil)al Test will be described. However,

7- (2- Met hoxy- 4- met hoxynet hoxyphenyl) - 8- ( 2-

met hoxyphenytmesaomextapiplds 3, 8reri ety ilded- fowydrthaH purpesa i mD- one
(Ref erence Conpound No. 8- 4, 104 ng, 0.212 mmol) and sodi um hydr ogen
carbonat e (22ndengtandiew midly WIS Esol FEENLA R nPrdd ol EH  GFe
1,4-dioxane (1.5 nL) and water (1 nmlL), and 9-fluoren %met hoxycar bonyl

chl ori de (6(StnyMERBB3 hfdl ) Lidd taddEB et heF €PBE AQEr (T 1 oRCERGIRE

m xture was stirred at roomtenperature for 30 mnutes, the m xture was
diluted wit - RYRPFI28%tate (50 nl). The nixture was washed with water (50
m.) and saturated brine (50 nL) successively, dried over anhydrous

magnesi um sul fate, and then the solvent was renoved under reduced pressure.

The obt ai ned i \\as | L by silica gel columm chromatography
(hexane- et hy{ﬁgég gﬁé}% oé%{lgﬂ\l} ELt8 e titled reference conpound (149 ng) as a

colorless a qdugct Yhel d 99% Reference Exanple 14
8- (5- Fl uor o?%éﬁg?%élcﬁenoxy%% h%l ) - 7- (4- hydr oxy- 2-

net hoxyphenyi) g eo03-8H y@t B¥ Fmdthydi -y ds 03 1t ime@al 113 24 eag hiyefer ence
Conpound No. 14-1) 8- (5- Fl uor o- 2- net hyl phenoxynet hyl ) - 7- ( 2-

met hoxy- 4- met hoyyrBichaxyihenydhel, (ReXd rémee hgbmpoind No.1)

di hydr o- 1H qui noxal i n- 2- one (Reference Conpound No.8- 1, 2.73 g, 5.52 mmol)
was di ssol vadethya niXxeamsabuti-tr @iodedzdiateane (R2Femencnd Reripanuld (5
m.), and 4N HC1/1, 4-di oxane solution (7.0 nL, 28 mml) was added thereto.
After the redetiloflii)xture was stirred at roomtenperature for 1 hour, the
m xture was diluted with ethyl acetate (130 nL). The m xture was washed

wi th aqueous sodi uMelsydilogeh-eaPBENSe Sor ePeBAOEL30 ni3° add Fat urkt et
brine (100 m) _successively,_ dried over anhydrous nesi]’un{i@)fa e)
then the solNBAL) wad$ efhEIP LRBEr FodGody PredsurEtegPve t 1 ed

reference compaung (3 44808542 P Y8 19w sqbld (A d ¥ Haea

thereto, and then the reaction mixture was refluxed

and

for 2 hours. The reaction mnmixture was cooled down,
ethyl acetate (500 mL} and water (100 mL) were added
thereto, the mixture was neutralized with 4N aqueous
sodium hydroxide solution, and then filtered on

celite. The filtrate was concentrated under reduced
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1H NMR (400 MHz, CDC13) 5 0.91(s, 3H), 1.28(s, 3H), 2.02 (s, 3H), 3,47 (s,

3H), 3.68 (br s, 1H), 3.80 (s, 3H), 4.85 (d, J = 13.4 Hz, 1H), 4.92 (s

1%0, 521 (d, J = 13 4 Hz, 1%0, 6.05 (dd, J'= 11.4, 2.5 Hz, 1H), 6.38 (td,
='8.4, 2.5 Hz, 1H), 6 50- 6.53 (m 2%0 6.70 (d, J = 8. L e, 1H) . 6.87

(d J=81H, 1H), 6.87-6 J =83 1)

Usi ng any coﬁ’rﬁ%ﬁﬁé@earmﬁljhhkéfe?‘ég%éteonb%[}ﬂd@% 3ap Sdﬂe‘% ghegefony 1

and 13, the follown Reference ounds No. 14-2 to 14-7 were,obtained b
a method si MPdr tHehattBf RELK SR Oﬂﬁﬁou%‘a%eﬁh with “"satur Aded by

7-(4- Hyd y-2-nmeth 2- h
en(()xth Lgr)aﬁugggS??T’ﬁgt‘%ﬁ%iﬂ%gﬁg&eﬁﬁgé?%x%ﬁ galr}%%]ox%qutl%none ?%{efmer ence

%”‘“8”52?3“8 T5Eky hr gy WP LY0 % sSEERAL PP RAER 0 T 0%
22’57 (dd 5Jlgué§esy"'|)v*elavz.45 @‘]jpe J.Sr&én%;z,léb%r 6-v5§s(d,dr]i€'d(2 %V‘J@E_ 1"%

3272 ]I-IZI_D 6. 8§nlﬁgdréus 7. r@atﬁﬁesllﬁﬁm 75199féde J #an@. 7tHe, 14d1vén8d (hsJ =

removed under reduced pressure to give the titled

reference compound (21.0 g) as a pale yellow oil.

(Yield 94%)
OO H-NMR (400 MHz, DMSO-ds)
d 3.80 (s, 3H) 5.55 (s,
Br 2H), 6.63 (dd, J = 8.8,
2.8 Hz, 1H}, 6 84 (d, J =
NH, 2.8 Hz, 1H), 7.29% (d, J =
8.8 Hz, 1H)
Methyl 5-acetylamino-2-bromobenzoate (Reference
Compound No.1l-(2}))
Methyl 5—-amino-2-bromobenzoate {Reference
Compound No.1l-(1), 21.0 g, 91.2 mmol) and

triethylamine (19.0 mL, 137 mmol) were dissolved in
anhydrous dichloromethane (450 mlL), acetyl chloride
(13.0 mL, 182 mmol} was added dropwise in this order
over 30 minutes under ice cooling, and then the
mixture was stirred at 0°C for 2 hours. The reaction
mixture was washed with water {200 mL, twice},
saturated agueous sodium hydrogen carbonate solution
{200 mL, twice}, and saturated brine (200 mL)
successively, dried over anhydrous magnesium sulfate,

and then the solvent was removed under reduced
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(dd,J =9.0, 2. 7THz, 1H) 7-(4- Hydr oxy- 2- met hoxyphen y1)-8-(2-net hyl -5-nitrophe

noxynmet hyl )-1, 3, 3-trinethy 1-3,4-di hydro-1H qui noxal
Conpoun d No. 14-3) 02N O HOO00 |
50. 60(s, 3H), 1. 37(s,
3H), 3.82(s,3H),4.96 (s, 1H),4.99(d,J= 14.1Hz, 1H), 5. 45(d,
= J=2. 4Hz, 1ML BSBBrEdd, JEE 2, Pbhapgned) 1w HHEHc) :Bf.af(m,
1H), 7.01(d, J=2. 1Hz, 1H)t£y%9(

110 NO 1H NMR(500 MHz,

hexane - e

CDC13)

3H), 2. 17(s, 3H), 3. 40- 3.70(m 1H), 3. 52(s,

£iffe 560 o i1

n- 2-one (Reference

- 53(d,
1Mz,

4,058 4 o4, 74008, I8 2 pe titlea

reference compound (24.2 g) as a pale yellow solid.
(Yield 98%)
OO TH-NMR (400 MHz, DMSO-ds)
5 2.06 (s, 3H), 3.86 (s,
Br 0 3H), 7.63-7.66 (m, 2H),
)L\ 8.07 (s, 1H), 10.25 (s,
I'}'l 1H)

Methyl
(Reference Compound No.l1l-(3))

To conc. sulfuric acid {150

acetylamino-2-bromobenzoate

(2), 18.5 g,

and conc. nitric acid (150 mlL) was

theretoc over 1 hour.
into

for 30 minutes, poured

then the whole was extracted with ethyl acetate

mL, twice}.

{1 L, twice), saturated agueous

carbonate solutien (1 L),

successively,

and then the solvent was removed

pressure.
gel column chromatography
the titled reference

give compound

yellow solid. (Yield 62%)

45

mL) ,

iced water

sodium

and saturated brine

under

{(hexane-ethyl

(13.4

methyl

68.1 mmol) was added portionwise at 0°C,

added dropwise

(1 L),

The organic layer was washed with water

(1 L)

dried over anhydrous magnesium sulfate,

The obtained residue was purified by silica

acetate)

g) as

(500

hydrogen

reduced

to

a

3-acetylamino-6-bromo-2-nitrobenzoate

5-

(Reference Compound No.l-

The reaction mixture was stirred

and



1H),7.57(dd, J=8. 2, 2.1Hz, 1H) 7-(4-Hydroxy-2-nethoxyphen
y1) - 8- (5-nethyl t hi ophen-2- yl carbonyl oxynmet hyl) -1, 3,
3-trinmethyl-3, 4-di hydro-1 H qui noxal i n-2-one (Refere nce Conpound No. 14-4)

1H NVR(400 MHz, CDC13) 51. 20(s 3H) 1. 42(s 3H),2.47(s, 3H), 3. 45
S .

13 éNMR“V th% S

T

%g) 2335!4? 3@ 5. 69
H% = 8.8 Hz,
, 8.02 (d, J = 8.8 Hz,
lH), 10.48 (s, 1H)
O
Methyl 3-amino-6-bromo-2-nitrobenzoate (Reference

Compound No.1l-(4))

Methyl 3-acetylamino-6-bromo-Z-nitrobenzoate
(Reference Compound No.1l-(3), 13.4 g, 42.2 mmol} was
dissolved in methanol (240 mlL), boron trifluoride
diethyl etherate complex (24.0 mL, 190 mmol) was
added thereto, and then the mixture was refluxed for
2.5 hours. After the reaction mixture was neutralized
with sodium hydrogen carbonate (48 g}, the mixture
was concentrated under reduced pressure. After ethyl
acetate (500 mL) and water {700 mlL) were added
thereto and the mixture was partitioned, the ethyl
acetate layer was washed with water (700 mL) and
saturated brine (700 mL)} successively, dried over
anhydrous magnesium sulfate, and then the solvent was
removed under reduced pressure to give the titled
reference compound (11.6 g) as an orange solid.

(Yield 100%)

OO« IH-NMR (500 MHz, CDCls)
& 3.98 (s, 3H), 6.15 (br
Br NO, s, 2H), 6.78 {d, J = 9.2
Hz, 1H), 7.48 (d, Jd = 9.2
NH, Hz, 1H)
Methyl 6-bromo-3-[ (2-ethoxycarbonyl)propan-2-
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| O NO A-.) 7-(4-Hydroxy-2-nethoxyphen y1)-8-(4-nethyl benzoyl oxym

ethyl)-1,3,3-trinethyl-3, 4-dihydro-1H quinoxalin-2- one (Reference

Conpound No .14-5) s.. HOop)O I O N#0 o N H 1H NVR(400 MHz, CDC13)

51.20(s,3H),1.42(s, 3H),2.37(s,3H),3.46 (s,3H),3.72(s, 3H),

3,765 10, 4 80(e, 1H, & 47(G, 013 4 Fe 1.5 31 0= 3 A, 19,8 40(ad. )
(5))

A mixture of methyl 3-amino-6-bromo-2-

nitrobenzoate (Reference Compound No.l-(4), 11.&6 g,
42.0 mmol), ethyl 2-bromoisobutyrate (60.4 mL, 412
mmol), potassium iodide (7.76 g, 46.2 mmol) and
cesium carbonate (56.1 g, 172 mmol} was stirred at
85°C for 4 days. After cooling down, ethyl acetate
(500 mL) and water (500 mL) were added thereto, the
mixture was partitioned, and then the water layer was
extracted with ethyl acetate ({300 mL). The organic
layer was combined, washed with water (1 L, twice)
and saturated brine (1 L} successively, dried over
anhydrous magnesium sulfate, and then the solvent was
removed under reduced pressure. The obtained residue
was purified by silica gel column chromatography

(hexane-ethyl acetate} to give the titled reference

compound (5.08 g) as an orange oil. (Yield 31%)

OO 'H-NMR (400 MHz, CDCli)
5 1.22 (t, J = 7.1 Hz,
Br NO 3H), 1.65 (s, 6H), 3.98
(s, 3H), 4.20 (d, J = 7.1
EKTO\/ Hz, 2H), 6.56 (d, J = 9.4
0O Hz, 1H), 7.49 (d, J = 9.4

Hz, 1H), 8.31 (s, 1H)

7-Bromo-8-methoxycarbonyl-3, 3-dimethyl-3, 4-dihydro-

1H-quinoxalin-2-one {Reference Compound No.1-(6})
Methyl 6-bromo-3-[ (2-ethoxycarbonyl)propan-2-

yl]l]amino-2-nitrobenzoate (Reference Compound No.l-

(5), 105 mg, 0.26 mmol) was dissolved in anhydrous
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=2.3Hz, 1H), 6. 75 (d, J=8. 1Hz, 1H), 6. 87 (d, J=8. 1Hz, 1H), 7. 10
=8. 1Hz, 1H), 7. 16 (d, J=8.2Hz,2H),7.74 (d,J =8.2Hz, 2H)
(9- Fl uor enyl met hoxyca rbonyl) - N- ( 2- net hoxyphenyl

nonet hyl] - 7- (4- hydrox 1H NVR(400 MHz, CDC13) 51.27(s, 3H), 1. 38(s,

3

yl%-l,S 3t
t hyl- 3, 2haydio- {4 §u Bhoxal FAD2- bhé) ( RehépEdce cdmddundIno. 143

(n]10H) 4. 39 4.59 (nllH) 5.23-5.90(m 2H), 6.29-7. SSQHhQSH%éaCtion

(

(

8-

)

3H), 3. 32(s, 3H), 3. 49- y- 2- met hoxyphen

i

4.

7. -7, 66(m@@9 }11was add ed thereto, and then

mixture was refluxed for 5 hours. After cooling down,
ethyl acetate (25 mL) was added to the reaction
mixture, the mixture was neutralized with aqueous
sodium hydrogen carbonate solution, and then filtered
on celite. After the filtrate was partitioned, the
water layer was extracted with ethyl acetate (10 mL,
twice), the combined organic layer was washed with
water (50 mL, twice) and saturated brine (50 mL)
successively, dried over anhydrous magnesium sulfate,
and then the solvent was removed under reduced
pressure. The obtained residue was purified by silica
gel column chromatography (hexane-ethyl acetate) to
give the titled reference compound (56.3 mg} as a

pale yellow solid. (Yield 70%)

TH-NMR (400 MHz, CDClj)
5 1.39 (s, 6H), 3.86 (s,

|
OOH
14), 3.98 (s, 3H), 6.62
Br N O (d, J = 8.5 Hz, 1H), 7.13
Nj;: (d, J = 8.5 Hz, 1H), 8.89
H

(s, 1H)

7-Bromo-8-hydroxymethyl-3, 3-dimethyl-3,4-dihydro-1H-
quinoxalin-2-one (Reference Compound No.l-(7))

Lithium aluminium hydride (38.5 mg, 1.01 mmol)
was suspended in anhydrous tetrahydrofuran (0.5 mL)
under nitrogen atmosphere. An anhydrous
tetrahydrofuran solution (1.5 mL) of 7-bromo-8-

methoxycarbonyl-3,3-dimethyl-3,4-dihydro-1H-
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/ 0 HON- Fnoc 0 aoNO | 8-[ N- (5- Fl uor o- 2- net hyl phe 1H NVR(500

MHz, CDC13)

nyl ) am nonet hyl] - 7- (4- hydr 61. 16(s,

guinoxalin-Z2-one (Reference Compound No.l-(6}, 101
mg, 0.323 mmol) was added dropwise thereto at 0°C,
and the mixture was stirred for 1 hour at the same
temperature. Ethyl acetate (10 mL), water (10 mL),
and 1N agueous HC1l solution (2 mL) were added to the
reaction mixture successively and the mixture was
partitioned. The organic 1layer was washed with
saturated brine {10 mL) , dried over anhydrous
magnesium sulfate, and then the solvent was removed
under reduced pressure. The obtained residue was
purified by silica gel column chromatography (hexane-

ethyl acetate) to give the titled reference compound

(67.4 mg) as an orange amorphous product. (Yield 74%)
OH TH-NMR (400 MHz, CDCls)
H & 1.39 (s, 6H), 3.18 (br
Br N0 s, 1H), 3.75 (s, 1H), 4.99
(d, J = 9.5 Hz, 2H), 6.51
H (d, § = 8.3 Hz, 1H), 7.07
(d, J = 8.3 Hz, 1H), 9.40
(s, 1H)

7-Bromo-8-hydroxymethyl-1,3,3~trimethyl-3,4-dihydro-
1H-gquinoxalin-2-one (Reference Compound No.l)

A mixture of 7-bromo-8-hydroxymethyl-3, 3-
dimethyl-3,4-dihydro-1H-quinoxalin-2-one (Reference
Compound No.1l-(7), 62.7 mg, 0.220 mmol), methyl
iodide (68.6 pL, 1.10 mmol), and cesium carbonate
{180 mg, 0.552 mmol} was suspended in anhydrous N,N-
dimethylformamide {1 mL) and stirred at room
temperature for 2.5 hours. Ethyl acetate (10 mL) and

water (10 mL) were added to the reaction mixture and
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3H), 1.40 (s, oxy-2-nmethoxyphenyl)-1,3, 3H),1.86 (s,3H), 3.43
3-trinmethyl-3,4-di hydro-1 (s,3H), 3.73(s, 1H), H quinoxalin-2-one(Refere
3.76(s, 3H),3.82-3.85 nce Conmpound No.14-7) (m1H), 4.13(dd, J= F 0
13.9,5.5 Hz, 1H),

partitioned. The organic layer was washed with
saturated brine (10 mL), dried over anhydrocus
magnesium sulfate, and then the solvent was removed
under reduced pressure. The obtained residue was
purified by silica gel column chromatography (hexane-

ethyl acetate) to give the titled reference compound

(45.5 mg) as an orange amorphous product. (Yield 69%)
OH TH-NMR (400 MHz, CDClj)
I & 1.31 (s, 6H), 3.56 (s,
Br N0 3H), 3.77 (br s, 1H), 4.73
:Ei (d, J = 7.1 Hz, 2H), 6.57
ﬂ (d, J = 8.4 Hz, 1H), 7.17
(d, J = 8.4 Hz, 1H)

Reference Example 2
7-Bromo-8-chloromethyl-1,3,3-trimethyl-3,4-dihydro-
1H-quinoxalin-2-one (Reference Compound No.2)
7-Bromo-8-hydroxymethyl-1,3,3-trimethyl-3,4-
dihydro-1H-quinoxalin-2-one (Reference Compound No.l,
37.5 mg, 0.125 mmol) was dissolved in anhydrous
dichloromethane (1 mL), and triethylamine (20.9 ulL,
0.150 mmol) and methanesulfonyl chloride (10.7 ulL,
0.138 mmol) were added thereto successively. The
reaction mixture was stirred at room temperature
overnight. Ethyl acetate (10 mL) and water {10 mlL)
were added to the reaction mixture and partitioned.
The organic layer was washed with saturated brine (10
mL), dried over anhydrous magnesium sulfate, and then
the solvent was removed under reduced pressure. The

obtained residue was purified by silica gel column
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4.20 (dd,J= 13.9,5.0 Hz, 1H),5.01 (s, 1H), 6.02 HONH (dd,J= 11.8,2.6 Hz,
01 1H),6.22 (td,J= 8.3, o

chromatography (hexane-ethyl acetate) to give the

titled reference compound (28.7 mg) as an orange

amorphous product. (Yield 72%)
Cl TH-NMR (400 MHz, CDClj)
I 5 1.30 (s, 6H), 3.55 (s,
Br N0 3H), 3.76 (br s, 1H), 4.76
(s, 2H), 6.61 (d, J = 8.4
H Hz, 1H), 7.23 (d, J = 8.4
Hz, 1H)

Reference Example 3

7-Bromo-8- ({5-fluoro-2-methylphenoxymethyl)-1,3,3-
trimethyl-3,4-dihydro-1H-quinoxalin-2-one (Reference
Compound No.3-1)

A mixture of 7-bromo-8-hydroxymethyl-1,3, 3-
trimethyl-3,4-dihydro~1H-quinoxalin-2-one (Reference
Compound No.l1, 805 mg, 2.69 mmecl), 5~-fluoro-2-
methylphenol (382 pL, 3.50 mmol), and tri-n-
butylphosphine (874 uL, 3.50 mmol) was dissolved in
anhydrous tetrahydrofuran (25 mL), 1,17 -
(azodicarbonyl)dipiperidine (883 mg, 3.50 mmol) was
added thereto, and then the mixture was stirred at
room temperature for 1 hour. 5-Fluoro-2-methylphenol
(382 uL, 3.50 mmol), tri-n-butylphosphine (874 uL,
3.50 mmol), and 1, 1f-(azodicarbonyl)dipiperidine (890
mg, 3.53 mmol) were added thereto and 1t was
furthermore stirred for 20 minutes. After hexane (15
mL) was added to the reaction mixture and the
precipitated solids were filtered out, the filtrate

was concentrated under reduced pressure and the
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NO 0 2.6Hz, 1H),6.47(dd,J 8.0,2.4Hz, 1H),6.49 = (d,J=2.4Hz, 1H), 6. 70
(d,J=7.9Hz, 1H), 6.81-6.85 (m1lH), 6.82 (d,J=7.9Hz,1H), 7.05 (d,J =8.0
Hz, 1H) [ Exanpl es]
obtained residue was purified by silica gel column
chromatography (hexane-ethyl acetate) to give the

titled reference compound (900 mg) as a colorless

solid. (Yield 82%)

F TH-NMR (400 MHz, CDCls)

& 1.24 (s, 6H), 2.13 (s,
3H), 3.41 (s, 3H), 3.78
0 (br s, 1H), 5. 16 (s, 2H),
| 6.54-6.57 (m, H), 6.58
Br N..O (d, J = 9.5 Hz, 1H), 6.62
:E: (d, J = 8.5 Hz, 1H), 7.05
N (t, J = 7.6 Hz, 1H), 7.23

H (d, J = 8.5 Hz, 1H)

Using any compounds among Reference Compounds
No.l and 12-2, and commercially available compounds,
the following Reference Compounds No.3-2 to 3-4 were
obtained by a method similar to that of Reference

Compound No.3-1.

7-Bromo-8- (2-methoxy-5-nit | TH-NMR (500 MHz, CDCls)
rophenoxymethyl)-1,3,3-tri|d 1.25 (s, 6H), 3.46 (s,
methyl-3,4-dihydro-1H-quin | 3H}, 3.78 (s, 1H), 3.94

oxalin-2-one (Reference Co| (s, 3H), 5.26 (s, 2H),
mpound No.3-2) 6.63 (d, J 8.4 Hz, 1H),
C)N 6.93 (d, J = 9.1 Hz, 1H),
7.24 (d, J = 8.4 Hz, 1H),
o~ 7.85 (d, J = 2.5 Hz, 1H),
7.95 (dd, J = 9.1, 2.5

Hz, 1H)

Wé&

7-Bromo—8—(2—methyl—5—nitr TH-NMR (400 MHz, CDCl;)
ophenoxymethyl)-1,3,3-trim|{d 1.25 (s, 6HY, 2.28 (s,
ethyl-3,4-dihydro-1H-quino | 3H), 3.41 (s, 3H), 3.81

xalin-2-one (Reference Com| (s, 1H), 5.29 {s, Z2H),
pound No.3-3) 6.64 {(d, J = 8.3 Hz, 1H),
7.26 (d, J = 8.3 Hz, 1H),
7.28 (4, J = 8.3 Hz, 1H),
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Exanpl e 1 8-(5-Fl uoro-2-net hyl phenoxynet hY1) - 7- ( 2- met hoxy- 4-
met hyl sul f onyl oxyphenyl1) -1, 3, 3-tri net hYl- 3, 4-di hydr o1H qui noxal i n- 2- one
(Conpound No. 1-1) 8- (5- Fl uor o- 2- net hyl phenoxynet hyl ) - 7- ( 4-
hydr oxy- 2- met hoxyphenyl) -1, 3, 3-tri nmet hyl- 3, 4-di hydr o1H qui noxal i n- 2- one

(Reference
di chl or onet
nmet hanesul f
successi vel
hours and ]
colum chrd
(68.3 ng) 4
conmpounds 9§
avai l abl e @
by a netho

Compourd N2 L >
hane (1 n@%, triethyl am ng 449pL{dd0-3%9 onok), zandy | 2
onyl chloride L, 0.168 m 2 e g added thereto

mat ogr ap (he¢xa
s a colorfey
nong Refere

5 ninutes. Th:‘?a;ction m xturle was purified by silica gel

unds No. 141 to 14-5, 14-7 and commerci

onpounds, the folyow ng Conpounds No.1-2 to 1-44 were obtai
simlar to that of Compound 1-1

611 Ty, 0. I367Th) Wes di $5al ved napy drgys

y. The reactionl m xture was stfitred at roomtenperature for

-q5hy| acetdate) to give the titled conpou
pIhous product. (Yield 98% Usi ng

hd
any

al |y
hed

-(5-Fl uoro-
MHz, CDC13)
60. 97(s, 3H)

8
SLre2 hifleptherron— 4 - TetidRE woe t iz, H1IMR/R( 466 Wc&ﬁ%}ahH N
cDGIBh enymist t/t X 4 7mer gt herg- 4o pil -6 ofes, i), 1-42 (s,
,dy15gymethyl)-1,3,3-trimet | 3H), 2.36 (s, 3H), 3.45
hyl~3,4-dihydro-1H-quinoxa | (s, 3H), 3.50 (s, 3H),

lin-2-one (Reference Compo | 3.74 (s, 3H), 3.76 (s,

und No.3-4) iH), 5.18 {(d, J = 13.3
Hz, 1H), 5.18 (s, 2ZH),
5.33 (d, J = 13.3 Hez,
1H), 6.62 {(d, J = 2.4 Hz,
1H), 6.65% (dd, J = 8.2,
2.4 Hz, 1H), 6.75 (d, J =
7.8 Hz, 1H), 6.87 (d, J =
7.8 Hz, 1H), 7.16 (d, J =
8.0 Hz, 2H), 7.16 (d, J =
8.2 Hz, 1H), 7.73 (d, J
8.0 Hz, 2H)

R(400

Reference Example 4

7-Bromo-8- (2-methoxyphenylaminomethyl) -1, 3, 3-
trimethyl-3,4-dihydro-1H-quinoxalin-2-one (Reference
Compound No.4-1)

A mixture of 7-bromo-8-chloromethyl-1,3, 3-
trimethyl-3,4-dihydro-1H-quinoxalin-2-one (Reference
Compound No.2, 1.82 g, 5.73 mmol), 2-methoxyaniline
(728 uL, 6.46 mmol), and potassium carbonate (1.19 g,
g.61 mmol) were suspended in anhydrous N, N-
dimethylformamide (30 mL) and the mixture was stirred
at 80°C overnight. After cooling down, ethyl acetate
(100 mL) and diethylether (100 mL) were added. The
organic layer was washed with water (200 mL, 100 mL)

and saturated brine (100 mL), dried over anhydrous
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60. 97(s, 3H), 1. 15(t, 1.15 (t, opyl sul fonyl oxyphenyl)-1,3 J = 7.5Hz, 3H),
J=7.5Hz,3H),1.27(s, J=7.5Hz,3H),1.27(s, 1.27 (s, ,3-trimethyl-3,4-dihydro-1
3H), 2.01 (s,3H),2.02- 3H),2.01(s,3H),2.02- 3H), 2.01(s, 3H), 2. 02-
?dhdoﬁ?qioai--nCnDndN.-) H qui noxal i n- 2-one (Compoun d No.1-2) 2.09 (m

m 2 1

magnesium sulfate, and then the solvent was removed
under reduced pressure. The obtained residue was
purified by silica gel column chromatography (hexane-
ethyl acetate) to give the titled reference compound

(1.45 g} as a pale yellow amorphous product. (Yield

TH-NMR (400 MHz, CDClj3)
& 1.29 (s, 6H), 3.50 (s,

o~ 34y, 3.74 (s, 1H), 3.84

NH (s, 3H), 4.30 (d, J = 5.6

I Hz, 2H), 4.73 (t, J 5.6

Br N0 Hz, 1H), 6.57 (d, J = 8.3
:E: Hz, 1H), 6.67 (dd, J =

N 7.8, 1.5 Hz, 1H), 6.72

H (td, J = 7.8, 1.5 Hz, 1H),

6.80 (dd, J = 7.8, 1.5 Hz,

1H), 6.89 (td, J = 7.8,
1.5 Hz, 1H), 7.21 (d, J =
8.3 Hz, 1H)

Using any compounds among Reference Compound
No.2 and commercially availlable compounds, the
following Reference Compound No.4-2 was obtained by a

method similar to that of Reference Compound No.4-1.

7-Bromo-8- (5~fluoro-2-meth | "H-NMR (500 MHz, CDCls)
ylphenylaminomethyl)-1,3,1d 1.30 (s, 6H), 2.11 (s,
3-trimethyl-3,4-dihydro-1|3H), 3.47 (s, 3H), 3.78
H-guinoxalin-2-one (Refere | (s, 1H), 4.12 (br s, 1lH),
nce Compound No.4-2) 4.30 (d, J = 5.5 Hz, 2H),

F 6.35-6.40 (m, 2H)}, 6.60
(d, J = 8.6 Hz, 1lH), 6.98
(t, § = 7.2 Hz, 1H), 7.22
NH (d, J = 8.6 Hz, 1H)

Br N:E?

Iz




2H), 3.46 2.09(m 2H), 3.25-3.29 (m 2H), 3.46(s,3H), 2.09(m 2H), 3. 25-3. 29
(m2H), 3.46(s,3H), 3.25-3.29 (s,3H), 3.75 (s, 1H), 3.75(s,1H), 3. 84(s,
3.75(s, 1H), 3. 84(s, 3.84 (s, 070 70 3H), 4.80(d, J=13. 4
Reference Example 5
5-Hydroxy-2-icdoanisole (Reference Compound No.5)
A mixture of 3-methoxyphenol (600 mg, 4.83
mmol)} and N-iodosuccinimide (1.09 g, 4.84 mmol) was
dissolved in anhydrous N,N-dimethylformamide (25 mL),
and the mixture was stirred at room temperature
overnight. Ethyl acetate (100 mL) and diethylether
(100 mL) were added. The organic layer was washed
with 1% agueous sodium thiosulfate solution (200 mL),
water (100 mlL), and saturated brine (50 mL), dried
over anhydrous magnesium sulfate, and then the
solvent was removed under reduced pressure. The
obtained residue was purified by silica gel column
chromatography (hexane-ethyl acetate) to give the
titled reference compound (167 mg) as a colorless

oil. (Yield 14%)

HO TH-NMR (400 MHz, CDC1l;)
5 3.85 (s, 3H), 4.82 (s,
| 1H), 6.25 (dd, J = 6&.4,
_0 2.7 Hz, 1H), 6.40 (d, J =
2.7 Hz, 1H), 7.5%6 (d, J =
8.4 Hz, 1H)
Reference Example 6
2-Iodo-5-methoxymethoxyanisole (Reference Compound
No.6)
A mixture of 5-~hydroxy-2-icdoanisole (Reference
Compound No.5, 4,30 g, 17.2 mmol),

chlorodimethylether (2.46 mL, 32.4 mmol), and

potassium carbonate (5.94 g, 43.0 mmol) was suspended
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Hz, 1H),5.17(d, J= 13. 4Hz, 1H), 6. 05(dd, J =11.1, 2. 4Hz, 1H), 6. 40 (td, J=8. 3, 2. 4Hz,
%ED,JG.?g gd, J =8.1Hz, 1H), 6.86 (d, J =8.1Hz, 1H), 6.89-6.93 (m2H), 6.95
in anhydrous N,N-dimethylformamide (80 mL) and

stirred at 50°C for 1.5 hours. After cooling down,

the reaction mixture was diluted with ethyl acetate

(100 mL) and diethylether (200 mL). It was washed
with water (300 mL), then the aqueous layer was
extracted with diethylether (100 mL). After the

organic layers were combined, it was washed with
water (200 mL, twice) and saturated brine (100 mnL)
successively, dried over anhydrous magnesium sulfate,
and then the solvent was removed under reduced
pressure. The obtained residue was purified by silica
gel column chromatography (hexane-ethyl acetate) to
give the titled reference compound (958 mg) as a

colorless oil. {Yield 19%)

_0_0 TH-NMR (400 MHz, CDCls)
5 3.48 (s, 3H), 3.86 (s,
\[;:l\| 3H), 5.16 (s, 2H), 6.48
_0 (dd, J = 8.5, 2.6 Hz, 1H),
6.57 (d, J = 2.6 Hz, 1H),
7.62 (d, J = 8.5 Hz, 1H)

Reference Example 7
2-Methoxy-4-methoxymethoxyphenylboronic acid
(Reference Compound No.7)

A mixture of 2-iodo-5-methoxymethoxyanisole
(Reference Compound No.6, 100 mg, 0.340 mmol),
bis (neopentylglycolato)diboron (115 mg, 0.509 mmol},
potassium acetate (66.7 mg, 0.680 mmol), and [1,1'-
bis(diphenylphosphino)ferrocene]palladium(II)dichlori

de dichloromethane complex (1 : 1) (27.8 mg, 0.034
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Hz, 1H), 7.32 (d, J = 8.3 Hz, 1H) 7- (4- Benzyl sul f onyl oxy-2-m

et hoxypheny1l) - 8- (5- f| uor 02- net hyl phenoxynet hyl ) -1, 3

,3-trinmethyl-3, 4-di hydro-1 H qui noxal i n-2-one (Conmpoun d No. 1-4)

7- (4-Butyl sul fonyl oxy-2-me

t hoxypheny1) - 8- (5-f | uor 02- met hyl phenoxymet hyl ) -1, 3 ,

,(3-t ri met hy 1m0 4) di Wy dr oSuSPegdiesox an nd2msitd { orbbaFideno. (15 ™ NvR

500 MHz, CDC13) 6 0.97 (s, 3H), 1.26 (s, 2. 016s, 3 3.4

(.31, 3. 13(%{1%)*-,11%. PACS B, 4356 §Flgﬁ)€‘,cﬁ%§( £5°8 By L S PosTr d,

' ’ *ﬁﬁfgég4ég%’igg_d%%ﬁ% étﬁyﬁlaééﬁatg'QQdédmi):5%3’%€%J¥’

(100 mL) were added to the reaction mixture and
partitioned. The organic layer was washed with
saturated  brine {50 mL), dried over anhydrous
magnesium sulfate, and then the solvent was removed
under reduced pressure. The obtained residue was
purified by silica gel column chromatography (hexane-

ethyl acetate) to give the titled reference compound

(57.6 mg) as a colorless solid. (Yield 80%)

0.0 TH-NMR (400 MHz, CDCls)
& 3.49 (s, 3H), 3.90 (s,
O 3H), 5.21 (s, 2H), 5.58
_O OH (s, 2H), 6.60 (d, J = 2.0

Hz, 1H), 6.70 ({(dd, J =
8.2, 2.0 Hz, 1H), 7.75 (d,
J = 8.2 Hz, 1H)

Reference Example 8

8- ({5-Fluoro-2-methylphenoxymethyl)-7-{2-methoxy-4-
methoxymethoxyphenyl)-1,3,3-trimethyl-3,4-dihydro-1H~
guinoxalin-2-one (Reference Compound No.8-1)

Under argon atmosphere, a mixture of 7-bromo-8-
(5-fluoro-2-methylphenoxymethyl)-1,3,3-trimethyl-3,4-
dihydro-1H-quinoxalin-2-one (Reference Compound No.3-
1, 2.32 g, 5.70 mmol ) . 2-methoxy-4-
methoxymethoxyphenylboronic acid (Reference Compound
No.7, 2.43 g ,11.5 mmol), cesium carbonate (9.46 g,
29.0 mmol), and bis(triphenylphosphine)palladium (II)}

dichloride (415 mg, 0.591 mmol) was suspended in
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1H), 6.67 (d, J = 2.2 Hz, 1H, 6.71 (d, J =7.9 Hz, 1H, 6.80 (dd, J = 8.3,
2.2 Hz, 1H), 6.83 (d, J = 7.9Hz,1H),6.89-6.92 (m 1H), 7.27 (d, J = 8.3
Hz, 1H), 7. 42-7.45(m 3H), 7.47-7.50 (m 2H) 1H NMR (500 MHz, CDC13) 6 0.97
(s, 3H, 1.00 (t, J=73Hz 3H) 1.27 (s, 3H),1.50-1.59(m 2H),
1.96-2.03(m2H),2.01 (s, 3H), 7-3.34(m 2H), 346&5 3H)374

(s, 1H), 3. 83(anBydyous 7N(Y=- EﬂWﬂQﬂM¥ YRaRy-OE e (25

t hoxyphenyl) - 8- (5-f | uor 02- net hyl phenoxynet yl) %38

,3-tri met hy MBXBUgRhy #9® 1 $E HEFRExalith- Zone’ ( ﬁpou“'n d“Nbri G)Afifeéb(d J

gl}Zi’ZZ f%%lr}lgddgw;glﬁath;i 1.0, 5“&;‘%0&1%)6 Qo 4ufesd G0 (1
1H NNE'(40§)MH2“81581 jaddd;opg P15y (e é«j‘é%f(lgj? 27e5 %’a'é_z ]I—-Iz|_|)

3 2.01
3F%4 (s, 3£§Wa%ﬁ%8 H§%EKq?ﬁ§ur%uédktbrgﬁki7%6§ﬁ)SﬁﬁPﬁkb d§1@@1&$NéHﬁ

and the

(dd, J = 11§5h q¢ U% itk @dif&t : %dikwehtthaﬂ Bvddt(dhas) =
8.1 He, ingd Cd. pddne8itd Sroitd] (m 1H). 6 93 (d( 7= 2.3
Hz, 1H) Eﬁéﬁgdedjunder reduced pressure The obtained residue

was purified by silica gel column chromatography
(hexane-ethyl acetate) to give the titled reference

compound {2.73 g) as a colorless solid. (Yield 97%)

TH-NMR (400 MHz, CDCljs)

& 0.90 (s, 3H), 1.28 (s,
34), 2.0t (s, 3H), 3.47
(s, 3H), 3.53 (s, 3H),
3.68 (s, 1H), 3.81 (s,
34), 4.86 {(d, J = 13.1
Hz, 1H), 5.22 (d, J =
13,1 H=z, 1H), 5.23 (s,
2H), 6.05 (dd, J = 11.2,
2.4 Hz, 1H), 6.38 (td, J
8.3, 2.4 Hz, 1H), 6.69

(d, J = 2.3 Hz, 1H), 6.70
(d, J = 8.1 Hz, 1H), 6.75
(ad, J = 8.3, 2.3 Hz,
1H), 6.87-6.91 (m, 1H),
6.88 (d, J = 8.1 Hz, 1H),
7.22 (d, J = 8.3 Hz, 1H)

Using any compounds among Reference Compounds
No.1-(6), 3-2 to 3-3, 4-1, 4-2 and commercially
available compounds, the following Reference
Compounds No.8-2 to B-6 were obtained by a method

similar to that of Reference Compound No.8-1.

—(2-Methoxy-4-methoxymeth | "H-NMR (400 MHz, CDCls)
oxyphenyl)-8-(2-methoxy-5-|& 0.68 (s, 3H), 1.33 (s,
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8.1,2.3Hz, 1H),7.32 (d, J = 8.1Hz, 1H) 8- (5- Fl uor o- 2- net hyl phenox
ymet hyl ) -7-(4-i sopropyl suI f onyl oxy- 2- net hoxyphenyl) -
1,3,3-trinethyl-3, 4-di hydr o-1H qui noxalin-2-one (Conp ound No.1-7) 'H NWR
(400M—Iz,CPC}3)6097(s 3H), 1.28 (s, 3H), 1.59 (d, J = 6.9 Hz,
6H), 2. 01(s, t xfrﬁ%th?l?u-l(s§ get,3HJ)'— b395giz gL,H) @HM(SB 65
Lo 5,525 w’ e o A
8. 0 Tsz 1 5@ %§§ f éz %‘fﬁ“gé 8=:§539§S( H)% §§ éﬁfi 2.3
: , 6. , 7.3 : :
7-14-(3-Chl orobenzylsulfoé?8 - 2- et hog pﬁg@f]] :% )’ 5 (d,
(5-fluoro-2- net hyl phenoxYm ;@(E(,4OO MHz, ~ 13) " B 9§H()s’ % 5 1%7 (s,
3H),2.01(s,|3H),3.45 8- (5-Fl orooz-rrethﬂph‘énoﬁy%et'ﬁ%r)-%ﬂ[_[[z-nét- - 4- (
4- met hyl berjzy| sul®Qn@.ox). pheyl] -1, 3, 3-ft Finefhy1-3; 4 Hz, 1H), 6.69
4- di hydr o- JH qui noxal i (d:orrpound Nedd-g) = 7.9 Hz, 1H), 6.74
O (d, J = 9.0 Hz, 1H), 6.79
T< (dd, J = 8.4, 2.4 Hgz,
N 1H), 6.88 (d, J = 7.9 Hz,
H 1H), 7.11 (d, J = 2.6 Hz,
1H), 7.39 (d, J = 8.4 Hz,
1H), 7.73 (dd, J = 9.0,

2.6 Hz, 1H)
7-(2-Methoxy-4-methoxymeth | "H-NMR (400 MHz, CDCls)
oxyphenyl)-8-(2-methyl-5-n|d 0.61 (s, 3H), 1.36 (s,
itrophenoxymethyl)-1,3,3-t|3H), 2.17 (s, 3H), 3.51
rimethyl-3,4-dihydro-1H-qu | (s, 3H), 3.53 (s, 3H),
inoxalin-2-one (Reference | 3.66 (s, 1H}, 3.83 (s,

Compound No.8-3) 3H), 4.99 (d, J = 14.1
OzN Hz, 1H), 5.22 (d, J = 6.8
Hz, 1H), 5.25 {(d, J = 6.8
W:;:L\ Hz, 1H), 5.45 (d, J =
14,1 H=z, 1H), 6.69 (d, J
= 2.3 Hz, H)y, 6.70 (d, J
= 8.1 Hz, 1H), 6.83 (d4dd,
J = 8.4, 2.3 Hz, 1H),
6.91 (d, J = 8.1 Hz, 1H),
7.03 (d, J = 2.2 Hz, 1H),
7.09 (d, J = 8.1 Hz, 1H),
7.45 (4, J = 8.4 Hz, 1H),
7.57 ({(dd, J = 8.1, 2.2
Hz, 1H)

- (2-Methoxy-4-methoxymeth | '"H-NMR (500 MHz, CDCls)
oxyphenyl)-8-(2-methoxyphe & 1.16 (s, 3H), 1.42 (s,
nylaminomethyl)-1,3,3-trim|3H), 3.46 (s, 3H), 3.50
ethyl-3,4-dihydro-1H-quino | {s, 3H), 3.70 (s, 1H),
%xalin-2-one (Reference Com|3.73 (s, 3H}), 3.77 (s,
pound No.8-4) 3H), 4.13 (d, J 5.3 Hz,
2H), 4.52 (t, J 5.3 Hz,
1H), 5.19 (s, 2H), 6.34

||

o (dd, J = 7.6, 1.5 Hz,

0.0 NH 1H), 6.56 (td, J = 7.6,
O | 1.5 Hz, 1H), 6.61 (d, J =

N.O 2.4 Hz, 1H), 6.65-6.67

0O T< (m, 2H), 6.68 (d, J = 7.9

Hz, 1H}, 6.72 (td, J =
7.6, 1.5 Hz, 1H), 6.80
(d, J = 7.9 Hz, 1H), 7.07
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7-[4- (4-Chl or obenzyl sul fon yl oxy) - 2- met hoxypheny1] - 8-
(5-f|uoro-2-nethy|phenoxyn1ethyl)-1,3,3-trinethy1-3,
4-di hydr o- 1H qui noxal i n-2- one (Conpound No. 1-10) 1H NWMR (400 MHz, CDC13)
6 0.96 (s, 3H), 1.26 (s, 3H),2.01(s,3H),2.38 (s,3H),3.45(s,3H),
?655(3,4F2 ﬁ—ﬁzks, 4H),4 /5(0 J =13 3HZ, 1) 3 ;b@ngHzlﬂlﬁ)kt lkb 6. 04
, = 11 24 ¢ T 0. J = 2.4
., 1H). 6. £§ ?}uo r@ S0y, B¢¢?§§I(%§5¥P§' 0 Mhz, @dc ah (m
J .- 8 1Hz,1al%5*%% §§tél ‘f‘ SNSRIV, 3= g 0 B =
8.1 Hz, 1H)|47a%hexy nyhp-1 Lfﬁh? gg 8 @ s,
3H), 1.27 (|37 3pFra R&yk §1ﬁ?k%, ,3.%& S SV
oH) . 4. 77(d, |l B-q8in o lupy2-ongy (RE r: 313?& HASY1 1, 6'04 8 11.3,
2.4 Hz, 1H)|emca0CemEouUnRc: Np B-3) 4 Hz, 1HH) 6. 6§-8d3, Ji{kry 45Hz 6. 72
(d, J = 8.1 Hz, 1H), 6.82 (Hd = 8.3, 2.%-¥@r41@% 684 (&) —58 P Hz
1H), 6.89-§.92 (m 1H), 7.29 J = 8.3 |Hes, 1HRH) 7. 48 @§ 4|el)d.1(313|5|) 3.45
(s,3H), 3.74(s, 1H), 3.77(s, 3H) 45X s, 11.7, 2.5 Hz, 1H), 6.22
_0._0 NH (ted, J = 8.4, 2.5 Hz,
O I 1H), 6.65 (d, J = 2.3 Hz,
N0 1H), 6.70 (d, J = 7.8 Hz,
0 :E% 1H), 6.71 (dd, J = 8.3,
d N 2.3 Hz, 1H), 6.81-6.85

8 .
(m, 1H), 6.83 (d, J = 7.8
Hz, 1H), 7.11 (d, J
Hz, 1H)
8-Methoxycarbonyl-7-(2-met | "H-NMR (500 MHz, CDClj)
hoxy-4-methoxymethoxypheny |8 1.42 (br s, 6H), 3.52

1)-3, 3-dimethyl-3, 4-dihyd | (s, 3H), 3.54 (s, 30},

a . , ~ 3.70 (s, 3H), 3.81 (br s,
ro—-1lH-quincxalin-2-one (Re 1H), 5.21 (s, 2H), 6.57

ference Compound No.8-6) (d

J = 2.1 Hz, 1H), 6.69
| (dd, J = 8.2, 2.1 Hz,
0,0 O OH 1H), 6.79 (d, J = 8.2 Hz,
N._O 14), 6.82 (d, J = 8.2 Hz,
Q 1H), 7.12 (d, J = 8.2 Hz,
O N 1H), 9.51 (s, 1H)

Reference Example 9
8-Hydroxymethyl-7-(2-methoxy-4-methoxymethoxyphenyl) -
3,3-dimethyl-3, 4-dihydro-1H-quinoxalin-2-one
{Reference Compound No.?9)

Lithium aluminium hydride (753 mg, 19.8 mmol)
was suspended in anhydrous tetrahydrofuran (60 mL)
under nitrogen atmosphere. An anhydrous
tetrahydrofuran solution (20 mL} of 8-
methoxycarbonyl—?—(2—methoxy—4—methoxymethoxyphenyl)—
3,3-dimethyl-3,4-dihydro-1H-quinoxalin-2-one

(Reference Compound No.8-6, 4.87 g, 12.2 mmol) was
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2H), 4.77(d,J = 13.3 Hz, 1H), 5.14 (d, J = 13.3 Hz, 1H), 6.04 (dd, J = 11.3,

2.4 Hz, 1H), 6.40 (td, J =8.2, 2.4 Hz, 1H), 6.68 (d, J = 2.4 Hz, 1H), 6.72

(d, J =8.1Hz, 1H, 6.82 (dd, J =8.3, 2.4 Hz, 1H), 6.84 (d, J = 8.1 Hz,

1H), 689692(m 1H, 7.29 (d, J = 8.3 Hz, 1H), 742(s, 4H)

8- (5- Fl uor o- 2- net hyl phenox yrrethyl% 7-(4-isohutylsulf

oAb v 2L ane oot N L 15 400 M CPCIL 5 0

o- | n-2-one oun 00

Es, m) égglwgtes 2% BhRp, SEMS tf“%e){%tué?i) sz"fﬁr haﬁcéﬁeﬁft% 50
m : J = 6. 3. 75

ﬂb’z 4282 H)les j‘g erlrdfgb""@ '(daglji %aﬂ%ou%iﬂé? 88§F§§,°(r§ -
.2, td Hz, ;

1, ?d36 Sd 1% w0y & 31:) e %’ fﬁ{b égﬁ%é?%gn l%§qf§?’1H)

, 1 3
8- (5-Fl uoro- Szu(t?cgl.%yrszheS(;)x y%?ﬁ}l )2a7é%52a1r!r§t hg(x%dzz(miw were added

,3,3-triflu | s yl p y1 |
hy1-3, 4- di hyfgfgﬁquﬁ%ﬁzgrl |((r)13%d oﬁ?(@%ﬁ%oﬁaﬂ?%\% i%th E};ﬁ whole was

7- (4- Cycl opropyt sul bery 0X yhd- neshgxypkenylay8r(5-wds washed with

uor o- 2- et hyl phenoxynet hyl )-1,3,3-trinethyl-3, 4-di hy

dr o- 1H qui nox@at ipaZe@ne K Eongpoundlodlo. W1l3) BHHINVR ( 40@ rVHzanBRGEIUS 1. 00

(s, 3H, 1.28 (s, 3H, 2.01 (s, 3H), 2.79- 2.90(m 2H), 3. 46(s,

3H), 3. 50- 3. M4 gnakiun3. 6 $atl),, 3a84( sthah) meg(s@lyeﬂmwzas removed
under reduced pressure. The obtained residue was
purified by silica gel column chromatography (hexane-
ethyl acetate) to give the titled reference compound

(1.86 g) as a yellow solid. (Yield 41%)

_0_0 OH "H-NMR (400 MHz, CDCls)
O H 51.38 (s, 3H), 1.49 (s,

O 34), 2.13 (t, J = 6.9 Hz,
_0 L 1HY, 3.53 (s, 3H), 3.75

ﬁ (s, 4H), 4.45 (d, J = 6.9
Hz, 2H), 5.22 (s, 2H),
6.67 (d, J = 2.7 Hz, 1H),
6.67 (d, J = 8.1 Hz, 1H),
6.72 (dd, J = 8.0, 2.7
Hz, 1H), 6.72 (d, J = 8.0
Hz, 1H), 7.07 {(d, J = 8.1
Hz, 1H), 8.57 (s, 1H)

Reference Example 10
8-Chloromethyl-7-(2-methoxy-4-methoxymethoxyphenyl) -
3,3-dimethyl-3, 4-dihydro-1H-quinoxalin-2Z-one
(Reference Compound No.10)
8-Hydroxymethyl-7-(2-methoxy-4-
methoxymethoxyphenyl)-3,3-dimethyl-3,4-dihydro-1H-

quinoxalin-2-one (Reference Compound No.3, 495 mng,
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.4 Hz, 1H), 6 05 (dd, J = 11.2, 2.5 Hz, 1H), 6.41
. 6.73 (d, J = 8.1 He, 1H) 6.86 (d, J = 8.1 Hz,
1H), 6.89-6.93 (m 1H), 6.93 (dd, J = 8.2, 2.4
Hz, 1H) 1H NMR (400 MHz, CDC13) 50.99 (s, 3H),

2

.9, 4. ) w@,iaﬁ%sgorﬁvgé(%ﬁo@n@y@goe@ %hlar%eﬁlanfj—
s a0t 0 D6 By ardly Ergemikpmane glgs Py iy T g7 mpfp D, Mang )
$ 1|f)H)6 ggége%g 1H) ‘)3%{—34 C(llil—&or;/dfézl E%Zﬁ%nl cﬁo’benzy?sul gmo‘i %—eebe 24
o) 2 reUhgyahendleps Crdldoe gaet g on pixtare wes
1H NMR (500 rrgema’»a T 9t ditpe byt 2§vé§nl%lfbb. 279 ($eadtdiord. 45

(s, 35, 3 735, 377 s, 30 A Wz, 1H), 4.82 (s,
Zﬂ, .15 U%uﬂturé3W%§VCOH@GH@&9§eﬁm%n@er Yedicedd 4 pissshhe . 6. 138 (td,
J 82 4 Fz, 1F), 6.71 (d, J = 8.1 Hz, 1H), 6.76 (d, J = 2.3 Hz, 1H),

6. 83 (d, J oBtdihed Hs16u34 (dd, ﬁu-rﬂ:'léd 253 Heillk)a @.89- 6od2in(nm

1H), 7.29 (d, J = 7.6 Hz, 1H), 7.33-7.38 (m 2H), 7.48 (dd, J = 7.5, 1.7

Hz, 1H), 7.6&hfdflatdgrahl?dy 2(BekaneHdthyl acetate) to give the
titled reference compound (239 mg) as a vyellow

amorphous product. (Yield 46%)

0.0 Cl TH-NMR (400 MHz, CDClj)
O H 5 1.44 (s, 3H), 1.45 (s,
N_O 3H), 3.53 (s, 3H), 3.74
_0 :E: (s, 4H), 4,42 (s, 2H),
N 5.22 (s, 2H), 6.66 {(d, J
= 2.3 Hz, )y, 6.70 (d, J
- 8.1 Hz, 1H), 6.70 (dd,
J = 8.3, 2.3 Hz, 1IH),
6.77 (d, J = 8.1 Hz, 1H),
7.11 (d, J = 8.3 Hz, 1H),
7.85 (br s, 1H)

Reference Example 11
7-(2-Methoxy-4-methoxymethoxyphenyl)-8-(5-
methylthiophen-2-ylcarbonyloxymethyl)-3,3-dimethyl-
3,4-dihydro-1H-quinoxalin-2-one (Reference Compound
No.11}

A mixture of 8-chloromethyl-7-(2-methoxy-4-
methoxymethoxyphenyl)}-3, 3-dimethyl-3,4-dihydro-1H-
guinoxalin-2-one (Reference Compound No.10, 238 mg,
0.609 mmol), 5-methyl-2-thiophenecarboxylic acid (133
mg, 0.936 mmel), and potassium carbonate (261 mg,

1.89 mmol) was suspended in anhydrous N, N-
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8- (5- Fl uor o- 2- net hyl phenox ynet hyl ) -7-[ 2- met hoxy- 4- (
2- met hyl benzyl sul f onyl oxy) phenyl1]-1, 3, 3-trinmethyl-3
4- di hydr o- 1H qui noxal i n-2- one (Conpound No. 1-15)
CDC13) 5 0.96 (s, 3H), 1.26 (s,
.73(s,4H), 4. 64(s 4.77(d,J = 13.4 Hz,
.03 (dd, J dlrfftbyl?%%rﬂﬁﬁo % A@ (tan
2.1 Hz,
.83 (d, J
7.6 Hz
uor o- 2- nethy?

|_%enoxymng% gﬁﬁnty&gu
CDC13) 5 0. 9;

dr o- 1H—qU|noxa Bé%@ﬁ%ﬁ?%bbnpoun

anhydrous magnesium sulfate,

leétg'?;%“dz(

Collow

£alel |00y ax

trimethyl

removed under reduced pressure.

was purified by silica gel <c¢olumn

(hexane-ethyl acetate)

gtFéSE

chrom

0 1H NMR (500 Mz,
3H), 2. 00(s,3H),2.47 (s, 3H), 3. 44(s, 3H),

1#? f4%%42 (d, J

"Rougsly i r%agglengzmm iy e Guy i s Pu i, Syl
e, WietoXBEER

Q%nesFQléOG%Lé 7@;(@3:@'5')5’1&91%8 Hgﬂ@@ Phe2. 01

1985

L

and then the solvent was

The obtained residue

atography

to give the titled reference

compound (264 mg) as a yellow amorphous product.

(Yield 87%)
'H-NMR (500 MHz, CDCls)
& 1.44 (s, 6H), 2.51 (s,
3H), 3.53 (s, 3H), 3.68
(s, 3H), 3.76 (s, 1H),
4.98 (d, J = 12.5 Hz,
1H), 5.22 (d, J = 6.7 Hz,
1H), 5.23 (d, J = 6.7 Hz,
1H), 5.26 (d, J = 12.5
Hz, 1H), 6.64 (d, J = 2.3
Hz, 1H), 6.71 (dd J =
8.2, 2.3 Hz, 1H), 6.72
(d, J = 8.1 Hz, 1H), 6.74
(d, J 3.7 Hz, 1H), 6.79
(d, J = 8.1 Hz, 1H), 7.11
(d, J = 8.2 Hz, 1lH), 7.58
(d, J 3.7 Hz, 1H}), 8.48
{s, 1H)

Reference Example 12

7-(2-Methoxy-4-methoxymethoxyphenyl}-8-(5-

methylthiophen-2-ylcarbonyloxymethyl)-1,3, 3-

trimethyl-3,4-dihydro-1H-gquinoxalin-2-one (Reference

Compound No.12-1)

A mixture of T-(2-methoxy-4-

methoxymethoxyphenyl)-8-
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s,3H),2.11-2.20(m 2H),2.24-2.29(m 2H), 3.46(s,3H),3.68-3.76 (m 1H), 3.74
s, 1H), 3.83 (s, 3H), 4.80 (d, J = 13.4 Hz, 1H), 5.17 (d, J = 13.4 Hz,

H, 6.05 (dd, J = 11.2, 2.5 Hz, 1H), 6.40 (td, J =8.4, 2.5 Hz, 1H), 6.72
: 8.1 Hz, 1H), 6.86 (d, J = 8.1 Hz, 1H), 6.89-6.93 (m 1H), 6.93 (d,
= Hz, 1H), 94 (dd, J = 7.3 1

(4- Cycl ohe’%;ﬂasﬁﬂ@@m%ﬁywt?%ﬂe’tﬁ%x?pﬁéﬁ&‘?ic)h%l'(é %rdl%ydro hlE 1

uor o- 2- nethylphenoxYnethyl 1,3,3-trinethy

h
dro-lFLquin&H%QQF% bRe? (eﬁfhpd§ﬁ§qﬁfﬁP?7)8bﬁ?Eﬁ I y@Bolﬁmu tenéisf 6 0. 97
s, 3H), 1.27 3H).,.1. 29- (m.3 80 (M 3l
0 99(22H), § "Q%)’ SReEIY g Q ‘E%n) I, Ql(Lg 6JH)_3 1142““8@73 5*PS 1),
3.46 (s, 3 3 74 3 8 , J =
200 (5 e it b oyt 39 o 1 mmols, 48 SUdpoiidd (4
1 6.72 gl 9¢ & &n89-6t 92rbm 1
501 (d, J(%"ﬁ’]‘iffié o W&’,Na%éne(@h ﬁ&rmgmfdg Bdﬁz, 11‘—?—0 731 (d =& 8.H)
Hz, 1H) 8- (& Fﬁa%Ot%nrﬂém&@Psn%rymetmsh):s7 [Pharet baxy-idr( mixture
3- net hyl benzyl sul f onyl oxy) phenyl]-1, 3, 3-trinethyl-3,
4-di hydr o- 1if081i @9Xakiedr 2vi0Re tCoyporre thic el - 1850 't NVRw400: dvHer 1 tBDC13)
6 0.96 (s, 3H), 1.26 (s, 3H),2.01(s,3H),2.38

water (150 mL) and saturated brine {150 mL)

(
(
1
(d
J
7-

|_|)
J =
2.2
oy

successively, dried over anhydrous magnesium sulfate,
and then the solvent was removed under reduced
pressure. The obtained residue was purified by silica
gel column chromatography (hexane-ethyl acetate) to
give the titled reference compound (1.38 g) as a pale

yellow amorphous product. (Yield 85%)

TH-NMR (400 MHz, CDCl;)

o M 5 1.20 (s, 3H), 1.42 (s,
S 34y, 2.47 (s, 3H), 3.44
00 O (s, 3H), 3.51 (s, 3H),
O ill o 3.75 (s, 4H), 5.13 (d, J
-~ 13.4 Hz, 1H), 5.18 (d,
_0 N:E: J = 6.8 Hz, 1H), 5.21 (d,
N J = 6.8 Hz, 1H), 5.29 (d,
7 = 13.4 Hz, 1H), 6.63
(d, J = 2.4 Hz, 1H), 6.66
(dd, J = 8.3, 2.4 Hz,
1H), 6.69 (d, J = 3.6 Hz,
1H), 6.74 (d, J = 8.1 Hz,
1H), 6.86 (d, J = 8.1 Hz,
1H), 7.17 (d, J = 8.3 Hz,
1H), 7.43 (d, J = 3.6 Hz,
1H)

Using any compounds among Reference Compound
No. 2 and commercially available compounds, the

following Reference Compound No.12-2 was obtained by
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(s, 3H),3.45(s, 3H), 3.74(s,1H),3.75(s, 3H),4.52(s,2H),4.78 (d,J
=13. 6Hz, 11-), 5.15 (d, J = 13.6 Hz, 1H), 6.04 (dd, J = 11.2, 2.4 Hz, 11-1),
6.39 (td, J =8.3, 2.4 Hz, 1H), 6.69 (d, J = 2.2 Hz, 1H), 6.71 (d, J =

a method similar to that of Reference Compound No.1l2-

1.

g§-Hydroxymethyl-7- (2-metho | "H-NMR (400 MHz, CDCls;)

xy-4-methoxymethoxyphenyl & 1.21 (s, 3H), 1.46 (s,
y-1,3,3-trimethyl-3,4-dihy |3H), 2.85 (dd, J = 8.9,
dro-1H-gquinoxalin-2-one (R|3.6 Hz, 1H), 3.54 {s,
eference Compound No.12-2) 3H), 3.65 (s, 3H), 3.72

_0_0 (br s, 1H), 3.78 (s, 3H),
O 4.35 (dd, J = 12.3, 3.6

on

N0 Hz, 1H), 4.44 (dd, J

o O ,VQ 12.3, 8.9 Hz, 1H), 5.
- N
H

23

(s, 2H), 6.71 (d, J = 7.8
Hz, 1H), 6.72 (d, J = 2.0
Hz, 1H), 6.74 (dd, J =
8.0, 2.0 Hz, 1H), 6.78
7.05

(d, J = 7.8 Hz, 1H},
(d, J = 8.0 Hz, 1H)

Reference Example 13
8~ [N-(9-Fluorenylmethoxycarbonyl)-N-{(2-
methoxyphenyl)aminomethyl]-7-(2-methoxy-4-
methoxymethoxyphenyl)-1,3,3-trimethyl-3,4-dihydro-1H-
quinoxalin-2-one {(Reference Compound No.13)
7-(2-Methoxy-4-methoxymethoxyphenyl)}-8-(2-
methoxyphenylaminomethyl)-1,3,3-trimethyl-3,4-
dihydro-1H-quinoxalin-2-one (Reference Compound No.8-
4, 104 mg, 0.212 mmol) and sodium hydrogen carbonate
(22.0 mg, 0.262 mmol) were disscolved 1in a mixed
solvent of 1,4-dioxane (1.5 mL) and water {1 mL), and
9-fluorenylmethoxycarbonyl chloride (60.3 mg, 0.233
mmol) was added thereto. After the reaction mixture
was stirred at room temperature for 30 minutes, the
mixture was diluted with ethyl acetate (50 mL}. The

mixture was washed with water (50 mL) and saturated
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Hz, 1H), 6.82 (dd, J = 8.3, 2.2 Hz, 7- (4-Cycl opropyl sul f onyl ox

nmet hoxyphenyl) - 8- (5-nme t hyl t hi ophen-2-yl car bonyl o

thyl)-1, 3, 3-trinethyl -3, 4-di hydro- 1H qui noxal i n- 2- one ( Conpound
19) 1H NWR (400 MHz, CDC13) 6 1.09-1.15 (m 2H), 1.23

,1.28-1. 33 2 1 41 s, 3 2.48 =
g brlnén] Iﬁ ( sug%e581vé5§§FD 12%(t%ver anhydrous

8.0
y-2
Xyme
No. 1
(s,3

magnesium sulfate, and then the solvent was removed
under reduced pressure. The obtained residue was
purified by silica gel column chromatography (hexane-
ethyl acetate) to give the titled reference compound
(149 mg) as a colorless amorphous product. (Yield

99%)

TH-NMR (400 MHz, CDClj)

5 1.28 (s, 3H), 1.38 (s,
o~ 3H), 3.34-3.89 (m, 16H),
4.36-4.63 (m, 1H), 4.97-

0. _0 N—Fmoc . - ’ .
O [ 5.02 (m, 1H), 5.17 (s,
N..O 1H), 5.46-5.65 (m, 1H),
O :Ei 6.36-7.33 (m, 15H), 7.64-

7.67 {(m, 2H)

Reference Example 14

8- (5-Fluoro~2-methylphenoxymethyl)-7-(4-hydroxy-2-
methoxyphenyl)-1,3,3-trimethyl-3,4~-dihydro-1H-
quinoxalin-2-one (Reference Compound No.14-1)

8- (5-Fluoro-2-methylphenoxymethyl) -7~ (2-
methoxy-4-methoxymethoxyphenyl)-1,3,3-trimethyl-3,4-
dihydro-1H-quinoxalin-2-one (Reference Compound No.8-
1, 2.73 g, 5.52 mmol) was dissolved in a mixed
solution of 1,4-dioxane (25 mL) and methanol ({5 mL),
and 4N HC1l/1l,4-dioxane solution (7.0 mL, 28 mmol) was
added thereto. After the reaction mixture was stirred
at room temperature for 1 hour, the mixture was
diluted with ethyl acetate (130 mL). The mixture was
washed with agqueous sodium hydrogen carbonate

solution (130 mL) and saturated brine {100 mL)
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3H, 3.75 (s, 3H), 3.81 (s, 1H), 5.07 (d, J = 13.2

3.2 Hz, 1H), 6.70 (d, J = 3.6 Hz, 1H), 6.76 (d, J =
= 8.1 H, 1H), 6.89 (d, J = 2.3 Hz, 1H), 6.91 (dd,

, 7.27 (d, J = 7.7 Hz, 1H), 7.43 (d, J = 3.6 Hz, 1H)

h 3-trif Iuoropropylsulfonylox ) phe )

5- nBUIRda 4% HpReH2- I CER BoRYIEGK YRR RYFPIF ghagnesium sulfate,

t

X fggsgagxggzt(%gqua@%ﬁag' (%ng&f Bugggg;l - 20hucelit VR
o lifdBlae i 253 B Al S by ST
?j’ 2% ﬁzpai e7ﬂ'3,‘%w jatiy Y316€§‘,§ %lq—ll)Ps 4 (1de3 L 76H§j5

(4 Isobutylsulfonyloxyz nethoxyphenyl) 8- (5-neth
hen- 2-yl carbonyl oxy nethyl)-1. 3 3-trinmethyl-3
ro- TH qui noxal i n- £ong_ ( Conpound | NE-1MR1) (4094 MR (565 W, cOc13)
(d, |J = 6.8 Hz, 3H), 19 (d, J =|& 80K21 3@,132@(5 3H28. 48/
,2.41-2.51(m 1H), 2. 3H), 3.|B8IXd, 2.626. tsHz, 3Bk, 3,46 (s,
S, 3H)HO 0O (s, 3H), 3.68 (br s, 1H)
O | 3.80 (s, 3H), 4.85 (d, J
N0 13.4 Hz, 1H), 4.92
o) 1 1H), 5.21 (d, J = 13.4 H
g N 1H), 6.05 (dd, J = 11.
H 2.5 Hz, 1H), 6.38 (td, J =
8.4, 2.5 Hz, 1H), 6.50-
6.53 (m, 2H), 6.70 (d =
8.1 Hz, 1H), 6.87 (d, J =
8.1 Hz, 1H), 6.87-6.81 (m,
1H), 7.16 (d, J = 8.3 Hz,
1H)
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Using any compounds among Reference Compounds
No.3-4, 8-2, 8-3, 8-5, 12-1 and 13, the following
Reference Compounds No.l1l4-2 to 14-7 were obtained by

a method similar to that of Reference Compound No.l4-

1.

7- (4-Hydroxy-2-methoxyphen | "H-NMR (400 MHz, CDCls)
yl)-8-(2-methoxy-5-nitroph |5 0.67 (s, 3H), 1.34 (s,
enoxymethyl}-1,3,3-trimeth |3H), 3.54 (s, 3H), 3.64
yl-3,4-dihydro-1H-gquinoxal | {s, 1H), 3.81 (s, 3H),
in-2-one (Reference Compou|3.85 (s, 3H), 4,99 (d, J
nd No.14-2) = 14.0 H=z, 1H), 5.10 (s,
OZN 1iH), 5.45 (d, J = 14.0
Hz, 1H), 6.53 (d, J = 2.4
o~ Hz, 1H), 6.57 (dd, J =
HO 0] 8.2, 2.4 Hz, 1H), ©6.69
O | (d, J = 7.9 Hz, y, 6.74
N..O (d, J = 9.0 Hz, ), 6.88
o) j& (d, § = 7.9 Hz, 1H}, 7.09
g N (d, 0 = 2.7 Hz, y, 7.34
H (4, J = 8.2 Hz, 1H), 7.72
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(4-1sopropyl sul fonyl oxy2- net hoxypheny1l) - 8- (5-nmeth

t hi ophen- 2-yl carbonyl oxy nethyl)-1, 3, 3-trinethyl-3,

di hydr o- 1H qui noxal i n-2- one (Conpound No. 1-23) 1H NMR (500 MHz, CDC13)

1.21 (s, 3H), 1.41 (s, 3H), 1.56 (d, J =7.3 Hz, 3H), 1.57 (d, J =7.3
A8—s, 3t 345 (s, 3H347-3

7

yl
4-
5

Hz, 3H), 2. : : SHS:

1H), ?08(” =3 et 520 H@@n]mwvgjdué ¢wmd M”“i 3.9

Hz, 1H), 6.7'§6”H345 et ?X%P%ﬁh( % b=

2d4 He, uﬁ,igggzégﬁ@;?ﬁiy Tgf ,EF$%E;1 ] § 5 3%é Q% 7.43
J=3.9 L) 2 5 -

'Ehyl t hi ophen123yl46§1r To~ %l‘%%éjf‘toxalif OX " %Kox e’rgyé?) e

xymet hyl ) - 1,18; 3= Pﬂlene(tﬁfﬁlfegelﬂ% KRB0 - (R |hoxai3rﬁ2 18 NVRE( 200 4M-?Z6
CDC13) 6 1.|22 Ne,18HB) 1.41 (s, 3H), 1.68-Gs72 Lf) 2H)4A- 9_L9881§ 93 m=2H),
2.12- 2.15|(m 2H), 2.20.R 8- (2- Met|hbkyl5-Hi & r dpHenor - 45 (d, J

ymet hyl ) - 7-|[ 2- net hoxy- 4- (23 -trifluorgpropy.sul ian 1H), 6 53 (4,
yl oxy) pheny1l] -1, 3, 3-tri net 4- di hydrioF 1H=quindxa Hi n- 218he ( Grfgbund

No. 1- 26 7-(4-Isop|btyl ul f onyd oxy- (dd, J = 8.2, 2.4 Hz,
E 1H), 6.69 (d, J = 8.1 Hz,

N0 1H), 6.90 (d, J = 8.1 Hz,

o) O L 1H), 7.01 (d, J = 2.1 Hz,

-~
N 1H), 7.09 (d, J = 8.2 Hz,
H 1H), 7.40 (d, J = 8.2 Hz,
J

1H), 7.57 (dd,
2.1 Hz, 1H)

7-(4-Hydroxy-2-methoxyphen | "H-NMR (400 MHz, CDCls)

yl)-8-(5-methylthiophen-2-|8& 1.20 (s, 3H), 1.42 (s,
ylcarbonyloxymethyl)-1,3, [3H), 2.47 (s, 34y, 3.45
3-trimethyl-3,4-dihydro-1| (s, 3H), 3.73 (s, 3H),
H-quinoxalin-2-one (Refere|3.76 (s, 1H), 5.14 (d, J
nce Compound No.14-4) = 13.3 Hz, 1H), 5.17 (s,

= 8.2,

\ 1H), 5.27 (d, J = 13.3
oﬁ,ﬂis“‘ Hz, 1H), 6.42 (dd, J =
S §.2, 2.3 Hz, 1H), 6.46
HO O (d, J = 2.3 Hz, 1H), 6.69
i.n N (d, J = 3.9 Hz, 1H), 6.74
(d, J = 8.0 Hz, 1H), 6.86
0 N:Ei (d, J = 8.0 Hz, 1H), 7.11
H (d, J = 8.2 Hz, 1H), 7.45
(d, J = 3.9 Hz, 1H)

7- (4-Hydroxy-2-methoxyphen | "H-NMR (400 MHz, CDCls)

yl)-8-(4-methylbenzoyloxym|d 1.20 (s, 3H}, 1.42 (s,
ethyl)-1,3,3-trimethyl-3, {3H), 2.37 (s, 3H), 3.46
4-dihydro-1H-quinoxalin-2-| (s, 3H), 3.72 (s, 3H),

one {(Reference Compound No [ 3.76 (s, 1iH), 4.89 (s,
.14-5) 1), 5.17 (d, J = 13.4
gz, 1H), 5.31 (d, J =
O*rl::I/ 13.4 Hz, 1H), 6.40 (dd, J
- 8.1, 2.3 Hz, 1H), 6.45
HO 0 (d, J = 2.3 Hz, 1H), 6.75
g | (d, J = 8.1 Hz, 1H), 6.87
N0 (d, J = 8.1 Hz, 1H), 7.10
0 :Ei (d, J = 8.1 Hz, 1H), 7.16
d N (d, § = 8.2 Hz, 2H), 7.74
H (d, J = 8.2 Hz, 2H)

8- [N-{9-Fluorenylmethoxyca IH-NMR (400 MHz, CDClj)
rbonyl) -N- {2-methoxyphenyl |® 1.27 (s, 3H), 1.38 (s,
)aminomethyl]-7-(4-hydrox |3H), 3.32 (s, 3H), 3.49-
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2- met hoxypheny1)-8-(2-nmeth 1H NWMR (500 MHz, CDC13) 5 0.79 (s, 3H), 1.33
(s, 3H),2.80-2.89(m2H), 3.51-3.55(m 2H),3.53 (s,3H),3.73(s,1H),

3.84(s, 3H), 3. 86(s 3H),4.90(d,J = 13.7 Hz, 1H), 5.39 (d, J = 13.7 Hz, 1H),
2i—|)72g5d53J(: .1Hz,1H) 676(dJ 9.1 Hz, 1H), 6.85 (d, J = 8.1 Hz,

, 6.88 % 1;uﬁ@(@m;n—1§zrmza¢ﬁ TR, 3@12&@ J =

. ’6 29— )
oXYy- 5-ni trcp]hré%%ﬁ I TS n'e?hy UI noxal i'n- 2-one
(Conp ound |N&®HR2 ;rg[g')é 3‘4 06)0 7 (4 Cycl open?yl sul\éongl 0%9
y- 2- met hoxypheny1l) - 8- (2- e y-5-ni troghenoxynet hyl
)Oé E 3-trijnet hyl- 3, 4-di hy %)Ii qui noxgl i n-2-one (Co npound No. 1-28){ 02N
o]

HO N"I-Fmoc
O Lo
H

8- [N- (5-Fluoro-2-methylphe | 'H-NMR (500 MHz, CDC1lj)

nyl)aminomethyl]-7-(4~hydr |& 1.16 (s, 3H), 1.40 (s,
oxy-2-methoxyphenyl)-1,3, |3H), 1.86 (s, 3H}, 3.43
3-trimethyl-3,4-dihydro-1| (s, 3H), 3.73 (s, 1H),
H-quinoxalin-2-one {(Refere|3.76 {s, 3H), 3.82-3.85

nce Compound No.14-7) {m, 1H), 4.13 (dd, J =
F 13.9, 5.5 Hz, 1H), 4.20
(dd, J = 13.9, 5.0 Hz,
1H), 5.01 (s, 1H), 6.02
HO (dd, J = 11.8, 2.6 Hz,
| 1H), 6.22 (td, J = 8 3,
N 2.6 Hz, 1H), 6.47 (d J
0 O ,VQ = 8.0, 2.4 Hz, 1H), 6 49
- N (d, J = 2.4 Hz, 1H), 6.70
H (d, J = 7.9 Hz, 1H),
6.81-6.85 (m, 1H), 6.82
(d, J = 7.9 Hz, 1H), 7.05
(d, J = 8.0 Hz, 1H)

[Examples]

Example 1

8- (5~Fluoro-2-methylphenoxymethyl)-7-(2-methoxy-4-
methylsulfonyloxyphenyl)-1,3,3-trimethyl-3,4~dihydro-
1H-quinoxalin-2-one (Compound No.1l-1)

8- (5-Fluoro-2-methylphenoxymethyl)-7-(4-
hydroxy-2-methoxyphenyl)-1,3,3-trimethyl-3,4-dihydro-
1H-quinoxalin-2-one (Reference Compound No.l4-1, 61.1
mg, 0.136 mmol) was dissolved in anhydrous

dichloromethane (1 mL), and triethylamine (44 pnL,
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7- (4-1sopropyl sul fonyl oxy2- net hoxypheny1l)-8-(2-nmeth

oxy-5-ni trophenoxynet hyl)- 1,3, 3-trinethyl-3, 4-di hydr o-1H qui noxal i n-2-one
(Comp ound No.1-29) J =6.8 Hz, 6H), 1.33 (s, 3H), 2.43-2.50 (m 1H), 3.21
(d,J 6.8 Hz, 2H), 353(s 3H), 3.71 (br s, 1H), 384(s 3H), 385 (s,

3H), 4.93 (d, J—137Hz . 542 (d, J = 13.7 He, 6%} J=17.9

<, it e sty el b el Byt

7.48 0 gl &8, mmepy ﬁ%(dadgﬁ’i ]'Qf%t% Hfg’lcfl%sﬁli—}-’ﬂ?% 45%‘%,
7

(d, J
211 2 10 RAT RSBmO ' S0B3CT Sy SS T  C S Fobi .
133t BB e (i S e thd el

8.1 Hz, 2 v adi Fal. , 6. y )
7 11 4 ﬁd,?%fgﬁ b( s:%l}ﬁg ?é? cé@.lmn %&ﬂgt?éﬁpﬁ}f (ﬂes):zakg‘lé 1;?6
Hz, 1H) 1H NVR¢P0Q Mzt 13) €b75H65tﬁfuedléﬁhﬁéun&ﬂc6& 59 mgj J =
7.0 Hz, 6H),3.50-3.56(m 1H), 3.53 (s, 3H). 3.70 (br s, 1H),3. 84(s,3H).3.85
(5,3FD,4-93@%Ja:cé30116$sJéﬁorﬁhéhs(@rdh&cﬂB.KYHEld}98oB 71 (d, J =8.1
Hz, 1H), 6.75 (d, J = 8.9 Hz, 1H), 6.85 (d, J = 8.1 Hz, 1H), 6.91 (d, J =

2.1 Hz, 1H), 6.98

F TH-NMR (400 MHz, CDC1;)
& 1.00 (s, 3H), 1.29 (s,
3H), 2.02 (s, 3H), 3.19
~_.0 (s, 3H), 3.47 (s, 3H),
ds"o O | 3.76 (s, 1H), 3.85 (s,
N 3H), 4.80 (d, J = 13.4
O T< Hz, 1H), 5.17 (d, J =
-0 ﬁ 13.4 Hz, 1H), 6.06 (dd, J

= 11.2, 2.4 Hz, 1H), 6.42
(td, J = 8.3, 2.4 Hz,

1H), 6.74 (d, J = 8.1l Hz,
1H), 6.87 (d, J = 8.1 Hz,
1H), 6.90-6.93 (m, 1H),

m
6.94 (d, J = 2.2 Hz, 1H),
6.97 {dd, J = B 2.2
Hz, 1H), 3 (d, J = 8.2
Hz, 1H)

Using any compounds among Reference Compounds
No.1l4-1 to 14-5, 14-7 and commercially available
compounds, the following Compounds No.l-2 to 1-44
were obtained by a method similar to that of Compound

No.1l-1.

8- (5-Fluoro-2-methylphenox | '"H-NMR (400 MHz, CDCls)

ymethyl)-7-(2-methoxy-4-pr & 0.97 (s, 3H), 1.15 (t,
opylsulfonyloxyphenyl}-1,3|J = 7.5 Hz, 3H), 1.27 (s,
,3-trimethyl-3,4-dihydro-1|3H), 2.01 (s, 3H), 2.02-
H-quinoxalin-2-one (Compoun |2.09 ({(m, Z2H}, 3.25-3.29
d No.1l-2) {m, 2H), 3.46 (s, 3H),
3.7% (s, 1H}, 3.84 (s,
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(dd,J = 8.2,2.1 Hz,
1H), 7. 48(d, J=8. 2Hz,

410 0 N,*0 N< H 1H), 7. 12(d, J=2. 6Hz,
1H), 7. 74(dd, J=8. 9, 2.6Hz, 1H)

7- (4- Cycl opr opyl sul fonyl ox y-2-net hoxyphenyl)-8-(2-ne

t hoxy- 5- ni t r ophenoxynet hyl

dr o- 1H- qui

)-1,3,3-tri met hy1-3, 4-di hy

oxatin-2Z2-one npoupd No. I-30) 0

00 N O
S CLL
H

PRHA, - @.8% 4Q4,Co0 @ 013.4

7-{2-Methoxy-4-methylsulfo
nyloxyphenyl)-8-(5-methylt
hicphen-2-ylcarbonyloxymet
hyl)-1,3,3-trimethyl-3,4-d
ihydro-1H-guinoxalin-2-one
(Compound No.1-3)

Ox"s

\:,S\: O 0 |
O 0 N__O
5 LK

H

7-(4-Benzylsulfonyloxy-2-m
ethoxyphenyl)-8-(5-fluoro-
2-methylphenoxymethyl)-1,3
,3-trimethyl-3,4-dihydro-1
H-quinoxalin-2-one (Compoun

d No.1-4)
L
.0 O
O Lo
H

7-{4-Butylsulfonyloxy-2-me
thoxyphenyl)-8-(5-fluoro-
2-methylphenoxymethyl)-1,3
,3-trimethyl-3,4-dihydro-1
H-quinoxalin-2-one (Compoun
d No.1-5)

Hz, 1H), 5.17 (d, J
13.4 Hz, 1H), 6.05 (dd, J
= 11.1, 2.4 Hz, 1H), 6.40
(td, J = 8.3, 2.4 Hz,
1H), 6.73 (d, J = 8.1 Hz,
1H), 6.86 (d, J = 8.1 Hz,
1H), 6.89-6.93 {(m, 2H),
6.95 (d, J = 2.2 Hz, 1H),
7.32 (d, § = 8.3 Hz, 1H)
TH-NMR (400 MHz, CDCls)

5 1.23 (s, 3H), 1.41 (s,
3H), 2.48 (s, 3H), 3.16
(s, 3H), 3.46 (s, 3H),
3.75 (s, 3H), 3.81 (s,
1H), 5.08 (d, J = 13.3
Hz, 1H), 5.23 (d, J =
13.3 Hz, 1H), 6.70 (d, J
= 3.8 Hz, 1H), 6.76 (d, J
= 8.1 Hz, 1H), 6.84 (d, J
= 8.1 Hz, 1H), 6.87 (s,
1H), 6.87-6.89 (m, 1H),
7.26-7.29 (m, 1H), 7.42
(d, J = 3.8 Hz, 1H)

lH-NMR (500 MHz, CDClj)

& 0.97 (s, 3H), 1.26 (s,
3H), 2.01 (s, 3H), 3.45
(s, 3H), 3.73 (s, 1H),
3.74 (s, 3H), 4.56 (s,
2H), 4.78 (d, J = 13.4
Hz, 1H), 5.14 (d, J =
13.4 Hz, 1H), 6.04 (dd, J
= 11.3, 2.4 Hz, 1H), 6.40
(td, J = 8.2, 2.4 Hz,
1H), 6.67 (d, J = 2.2 Hz,
1H), 6.71 (d, J = 7.9 Hz,
1H), 6.80 (dd, J = 8.3,
2.2 Hz, 1H), 6.83 (d, J =
7.9 Hz, 1H), 6.89-6.92
(m, 1H), 7.27 (d, J = 8.3
Hz, 1H), 7.42=-7.45 {m,
3H), 7.47-7.50 (m, 2H)
TH-NMR (500 MHz, CDCl3)

5 0.97 (s, 3H), 1.00 (t,
J = 7.3 Hz, 3H), 1.27 (s,
3H), 1.50-1.59 (m, 2H),
1.96-2.03 (m, 2H), 2.01
(s, 3H), 3.27-3.34 (m,
2H), 3.46 (s, 3H), 3.74
(s, 1H), 3.83 (s, 3H),
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| O NO Nr< H 1H NVR(400MHz, CDC13) 50. 75(s,3H),1.14-1.18 (m 2H), 1.29-1.32(m
2H), 1. 34(s,3H), 2. 61- 2.68(m 1H), 3.53(s, 3H),3.71(brs, 1H),

3.84(s,3H), 3.86(s, 3H),4.91(d,J=13.8 Hz, 1H), 5. 41(d, J= 13. 8Hz, 1H), 6. 71(d, J
=Zg$illzl)|)6 76(d,J =8.9Hz, 1H), 6.86(d, J =7.9Hz, 1H), 6.93(d, J

=2. , ,7Tﬁﬁfdd7—j=873727qhz,er, I, 892 &, Iy, = 13.3 Hz,
7.48(d, J=8.]3Hz, 1H), 14y, 5.17 (d, J = 13.3
Hz, ) 6.05 (dd, J =
11.0, 2.4 Hz, 1H), 6.40

Ao O O
cﬁb | (td, J 8.3, 2.4 Hz,
N..O 1H), 6.73 {d, J = 7.9 Hz,
0 O L 1H), 6.86 (d, J = 7.9 Hz,
-~
N 1H), 6.89-6.92 (m, 2H),
H 6.94 | J = 8.2, 2.3
Hz, 1H), 7.32 (d, J = 8.2
)

Hz,
—{4-Ethylsulfonyloxy-2-me | H-NMR (400 MHz, CDCls)
thoxyphenyl)-8-(5-fluoro- |5 0.98 (s, 3H), 1.28 (s,
2-methylphenoxymethyl)-1,3|3H), 1.57 (t, J = 7.4 Hz,
,3-trimethyl-3,4-dihydro-1|3H), 2.01 (s, 3H), 3.32
H-quinoxalin-2-one (Compoun | (g, J = 7.4 Hz, 2H), 3.46
d No.l1l-6) (s, 3H), 3.75 (s, 1H),
F 3.84 (s, 3H), 4.80 (d, J
= 13.4 Hz, 1H), 5.17 (4,

J = 13.4 Hz, 1H), 6.05
~o0 0 (dd, J = 11.5, 2.4 Hz,
OSCJ | 1H), 6.41 (td, J = 8.3,
N..O 2.4 Hz, 1H), 6.73 (d, J =
o O L 8.1 Hz, 1H), 6.86 (d, J =
-~

N 8.1 Hz, 1H), 6.89-6.94
H (m, 1H), 6.93 (d, J = 2.3
Hz, 1H), 6.95 {(dd, J =
8.1, 2.3 Hz, 1H), 7.32

(d, J = 8.1Hz, 1H)

8- (5-Fluoro-2-methylphenox | 'H-NMR (400 MHz, CDCls;)
ymethyl)-7-(4-isopropylsul |& 0.97 (s, 3H), 1.28 (s,
fonyloxy-2-methoxyphenyl)-|3H), 1.5% (d, J = 6.9 Hz,
1,3,3-trimethyl-3,4-dihydr | 6H), 2.01 (s, 3H), 3.46
o-1H-guinoxalin-2-one (Comp| (s, 3H), 3.50 (septet, J
ound No.1l-7) = 6.9 Hz, 1H), 3.74 (s,
F 1), 3.84 (s, 3H), 4.80
(¢, J = 13.4 Hz, 1H),
5.17 (4, J = 13.4 Hz,
e 1H), 6.05 (dd, J = 11.2,
I 4 Hz, 1H), 6.40 (td, J
N 8.3, 2.4 Hz, 1H), 6.73
J = 8.0 Hz, 1H}, 6.89°
” J = 8.0 Hz, 1H),
6.93 (m, 1H), 6.92
= 2.3 Hz, 1H), 6.95
, J = 8.3, 2.3 Hz,
, 7.32 {(d, J = 8.3 Hz,

0
SO K

\

7-[4-(3-Chlorobenzylsulfon | H-NMR (400 MHz, CDC1lj;)
yloxy) -2-methoxyphenyl]-8-|5 0.98 (s, 3H), 1.27 (s,
(5-fluoro-2-methylphenoxym|3H), 2.01 (s, 3H), 3.45
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7.74(dd,J=8.9,2.6 Hz, 1H) 8-(2-Met hoxy-5-nitrophenox
ynet hyl ) - 7- ( 2- net hoxy- 4- pr opyl sul f onyl oxyphenyl)-1, 3
,3-trinmethyl-3, 4-di hydro-1 H quinoxalin-2-one d No.1-31) O N.0 g O
(Ogrrgﬂtzm?)lo_i)o Ol O NONC<HI1HNVR(400 Mz, DIVSOdG) 50. 73(s, 3H), 1. 02(t,
: ) - 395 Thn 4"')3 d/(§475 (s, 1H),
,3.50(t, . t %} %rﬁé_( Hgoi , 4.51 (s,
one (Compound No.1-8) 2H 4.78 d, J = 13.4
£ Hz, 1H), 5.15 (d, J =
13.4 Hz, 1H), 6.04 (dd, J
= 11.2, 2.4 Hz, 1H), 6.40

{(td, J = 8.3, 2.4 Hz,
\[::r:; 1H), 6.72 (d, J = 7.9 Hz,
1H), 6.72 (d, J = 2.3 Hz,

_0 O L 1H), 6.84 (d, J = 7.9 Hz,

1H), 6.84 (dd, J = 8.2,
2.3 Hz, 1H), 6.89-6.93

(m, 1H), 7.29 (d, J = 8.2
Hz, 1H), 7.36-7.43 {
3H), 7.48 (s, 1H)

8- (5-Fluoro-2-methylphenox | 'H-NMR (400 MHz, CDCls)
ymethyl)-7-[2~-methoxy-4-(|& 0.96 (s, 3H), 1.26 (s,
4 methylbenzylsulfonyloxy) 31y, 2.01 (s, 3H), 2.38
phenyl]-1,3,3-trimethyl~3, | (s, 3H), 3.45 (s, 3H),
4-dihydro-1H-quinoxalin-2-|3.75 (s, 4H), 4.52 (s,

one (Compound No.l1l-9) 2H), 4.78 ({(d, J = 13.3
F Hz, 1H), 5.15 (d, J =
13.3 Hz, 1H), 6.04 (dd, J
= 11.2, 2.4 Hz, 1H), 6.40
e 0 (td, J = 8.3, 2.4 Hz,
/O/c\i’“o O | 1H), 6.67 (d, J = 2.4 Hz,
N..O |1H), 6.71 (d, J = 8.1 Hz,
o O :E 1H), 6.82 (dd, J = 8.1,
-~

ﬁ 2.4 Hz, 1H), 6.83 (d, J =
8.1 Hz, 1H), 6.88-6.92
(m, 1H), 7.24 (d, J = 8.0
Hz, y, 7.27 (d, J = 8.1
Hz, y, 7.37 (d, J = 8.0

Hz, )

7-[4-{(4-Chlorobenzylsulfon | "H-NMR (500 MHz, CDCls)

yloxy) -2-methoxyphenyl]-8- |8 0.98 (s, 3H), 1.27 (s,
(5-fluoro-2-methylphenoxym |3H), 2.01 (s, 3H), 3.45
ethyl)-1,3,3~trimethyl-3, | (s, 3H), 3.74 (s, 1H),
4-dihydro-1H-quinoxalin-2-|3.77 (s, 3H}, 4.51 (s,

one (Compound No.1-10) 2HYy, 4.77 (d, J = 13.3
F Hz, 1H), 5.14 (d, J =

13.3 Hz, 1H), 6.04 (dd, J

= 11.3, 2.4 Hz, 1H), 6.40

S() 0 (td, J = 8.2, 2.4 Hz,
/@1}-‘0 ‘ | 1H), 6.68 (d, J 2.4 Hz,
Cl NO |1H), 6.72 (d, J = 8.1 Hz,
:Ei 1H), 6.82 (dd, J = 8.3,
N 2.4 Hz, 1H), 6.84 (d, J =
H 8.1 Hz, 1H), 6.89-6.92

(m, 1H}, 7.29 (d, J = 8.3
Hz, 1H), 7.42 (s, 4H)
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13. 7Hz, 1H), 5. 39(d, J =13. 7Hz, 1H), 6. 15(s,
(dd, J=8.2,2.3Hz, 1H),7.00(d, J=2.3Hz, 1H),7.04(d, J=9. 0Hz,
1H),7.13(d, J=2. 7THz, 1H),7.39(d, J=8.2Hz, 1H),7.76(dd,J=9.0, 2.7Hz, 1H
7-(4- Q/clopropylsulfonyl OX y 2 rret hoxyphenyl) 8 (2 me

1H), 6. 80(s, 2H), 6. 97

thyl-5-nitr
dro- 1H qui n
(m4H), 1. 37(
3.72(s, 1H),
6.72 (d,

9?“ LS d%f%' I Hz cDC1 %
OXrE? i % ’\}é" % ) 3H 11 42-4 3
%% !ﬁ Ozb%% ?
‘xygi a\:yj)he Xl 6" ( J) ia2i s,
B e .
- hH-—qzuzﬁ%alm)-Z-zore% E&alp 12 58 2 . 11} 07
oumnéNedl-312 8.2 Hz, 1H), 7.5 g@d Hz g2l p. 23 P&G @
3H 3.75 (s, 1H) .84
{s, 3H)}, 4.80 (d, J =
13.4 Hz, Yy, 5.17 (d, J
0 (o) = 13.4 Hz, 1H}, 6. (dd,
\W/EF%D ‘!m | J = 11.2, 2.4 Hz, 1H),
N0 6.40 (td, J = 8.3, 2.4
0O :Ei Hz, 1H), 6.73 (d, = 8.0
g N Hz, 1H), 6.86 (d = 8.0
r 4 r
H Hz, 1H}, 6.89-6. (m,
1H), 6.92 (d, J = 2.3 Hz,
1H), 6.%4 (dd, J = 8.3,
2.3 Hz, 1H), 7.32 (d, J =
8.3 Hz, 1H)
8- {5-Fluoro-2-methylphenox 'H-NMR (400 MHz, CDC1lj3)
ymethyl)-7-[2-methoxy-4-(3|& 1.00 (s, 3H), 1.28 (s,
,3,3-trifluoropropylsulfon|3H), 2.01 (s, 3H), 2.79-
yloxy)phenyl])-1,3,3-trimet |2.90 (m, 2H), 3.46 (s,
hyl-3,4-dihydro-1H-quinoxa |3H), 3.50-3.54 (m, Z2H),
lin-2-one {Compound No.1-12|3.76 {s, iH), 3.84 (s,
) 3H), 4.79 (d, J 13.4
F Hz, 1H), 5.16 (d, J =
13.4 Hz, 1H), 6.05 (dd, J
= 11.2, 2.5 Hz, 1H), 6.41
F>l\/\ 0 (td, J = 8.3, 2.5 Hz,
1H), 6.73 {d, J = 8.1 Hz,
1H), 6.86 {(d, J = 8.1 Hz,
_0 O L 1H), 6.89 {(d, J = 2.4 Hz,
1H), 6.89-6.93 ({ 1H),
6.93 (dd, J = 8. 2.4
Hz, 1H), 7.35 (d, = 8.2
Hz, )
7-(4~-Cyclopropylsulfonylox | 'TH-NMR (400 MHz, CDClj;)
y-2-methoxyphenyl)-8-(5-£f1% 0.99 (s, 3H), 1.10-1.13
unoro-2-methylphenoxymethyl | (m, 2H), 1.28 {s, 3H),
)-1,3,3-trimethyl-3,4-dihy|1.28-1.32 (m, 2H), 2.02
dro-1H-quinoxalin-2-one (Co| (s, 3H), 2.0 (tt, J =
mpound No.1-13) 7.9, 4.7Hz, 1lH), 3.46 (s,
3H)y, 3.75 (s, 1H}), 3.83
(s, 3H), 4.77 (d, J =
13.3 Hz, 1H), 5.15 (d, J
= 13.3 Hz, 1H), 6. {dd,
J = 11.2, 2.5 H 1H},
6.40 (td, J = 8. 2.5
Hz, 1H), 6.73 (4, = 8.0
Hz, 1H}, ©.87 (d, 8.0
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7-[2-Met hoxy-4-(3,3,3-trif |uoropropyl sul fonyl oxy) phe

nyl1] - 8- (2-met hyl-5-nitroph enoxymethyl)-1,3,3-trimeth

y1- 3, 4-di hydr o- 1H qui noxal in-2-one (Conpound No.1-33) 02N 0 NO H NWR (400
g/l—lsz),(CDga;%) 50.64 (s, 3H, 1.37 (s, 3H, 2.17 (s, 3H, 2.79-

.91(m ,Wo(mzm,d S, T 58( 9 P =
13.9 Hz, 1H), 5.44 (d, J , 1H) ﬁ%% 1'1»1) @ %9-‘%{)9§ i@msa (d,
gd; 8j1 F% 31F% 6.91 (gb J = Hz, 1H) éé 00 % Tg% P.l@)e "7 02

: = 8. Hz, 1H), 7.11i(d, J = 8 : 1Hz,
iH . 7.59 (|dd, \ q . O HZ, 1HY (ﬁ '(-ld =

8 H

7- (4-1sobutlyl sul f gy ;lphe@yl)- R8¢ 3. Mg 11
y1l-5-nitrophenoxynet hyl t rifmet hy1t 3, 4- di hydr o- 1H qui noxal i n- 2t one
(Conp ound |No. 1- 34) 02N olH- MHz, | CDC13) 5 0.63 (s, 3H), 1.19 (d, J

= 6.7 Hz, 3H), 1.20 (d, 67 . 3H), 1.37 (s, 3H), 2.17(s, 3H)

2.51 (m 1H), 3.22 (d .] :67H, 2H). 3152(s 3H) 3 72(s 1H) 3 85 (2'543
3H), 4.94 ((d7-04=(24Chtpropepzwlasleen h E-HHYR] (300 1‘1% z, 6CPEIoY, J £ 7.9
Hz, 1H), 6.]881¢Hy)3F2=meBhbxyphdnyEl98 ({5 D96 3 shz, 3Ny, 37-.2)8 (&rp =
2.1 Hz, 1H)|,(¥-02uoro-2-methylphenoxym|3H), 2.01 (s, 3H), 3.45
ethyl)-1,3,3-trimethyl-3, | (s, 3H), 3.73 (s, 1H),
4-dihydro-1H-quinoxalin-2-|3.77 (s, 3H), 4.77 (d, J
one (Compound No.l-14) = 13.4 Hz, 1H), 4.82 (s,
F 2H), 5.15 (d, J = 13.4
Hz, 1H), 6.03 (dd, J =
Cl 11.3, 2.4 Hz, 1H), 6.39
.0 0 (td, J = 8.2, 2.4 Hz,
"S“o | 1H), 6.71 (d, J = 8.1 Hz,
NO |1H), 6.76 (d, J = 2.3 Hz,
0 O :/[/< 1H), 6.83 (d, J = 8.1 Hz,
- N 1H), 6.84 (dd, J = 7.6,
H 2.3 Hz, 1H), 6.89-6.92

(m, 1H), 7.29 (d, J = 7.6
Hz, 1H), 7.33-7.38 (m
2H), 7.48 (dd, J = .5,
1.7 Hz, 1H), 7.63 (dd, J
= 7.2, 2.3 Hz, 1H)
8- (5-Fluoro-2-methylphenox | 'TH-NMR (500 MHz, CDCl;)
ymethyl)-7-[2-methoxy-4-(|d 0.96 (s, 3H), 1.26 (s,
2-methylbenzylsulfonyloxy) | 3H), 2.00 (s, 3H), 2.47
phenyl]-1,3,3-trimethyl-3, | (s, 3H), 3.44 (s, 3H),
4-dihydro-1H-quinoxalin-2-[3.73 (s, 4H), 4.6d4d (s,
one (Compound No.1-15) 2H), 4.77 (4, J = 13.4
F Hz, 1H), 5.14 (d, J =
13.4 H=z, 1H), 6.03 (dd, J
= 11.0, 2.4 Hz, 1H), 6.40
.0 (td, J = 8.2, 2.4 Hz,
oo O 1H), 6.64 (d, J = 2.1 Hz,
O |im), 6.71 (d, J = 7.9 Hz,
0 :Ei 1H), 6.79 (dd, J = 8.2,
g 2.1 Hz, 1H), 6.83 (d, J =
7.9 Hz, 1H), 6.89-6.92
{m, 1H), 7.26-7.-3,4 (m,
4H), 7.45 (d, J = 7.6 Hz,
1H)
7-(4-Cyclopentylsulfonylox TH-NMR (400 MHz, CDC1l;)
y-2-methoxyphenyl)-8-(5-£f1|3& 0.97 (s, 3H), 1.27 (s,
uoro-2-methylphenoxymethyl |3H), 1.69-1.76 (m, 2H),
y-1,3,3-trimethyl-3,4-dihy |1.88-1.94 (m, 2H), 2.01

i

z—

I=
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(dd, J = 8.
1H), 7.58 (

2, 2.3 Hz,
dd, J

1H), 7.11 (d, J
= 8.2, 2.1 Hz, 1H

= 8.2 Hz,

= 8.2

1H), 7.55 (d, J

7-(4-1sopropyl sul fonyl oxy2- met hoxypheny1) - 8- (2-meth
y1-5-ni trophenoxyrret hyI) 1 ,3,3-trinmethyl-3, 4-di hydr o-1H qui noxal i n-2-one

Hz,

(Conp ound qu_{ n;{:;gtp{g g@gu giz Lj.IIHJ.d) % 9184 (30 3, [L- 36
(s, 3H), 1. %é&?"r? d = 422%") 1%12(-1 BH) ,
3.48- 3. 56(M %L '%‘i(s 3. 71(s, 1H), %11 o: 145 s
1H), 5.44 (|d, J 14 71 (d, fﬁ% dy 8.1
Hz, 1H), 6.94(d,J: .2Hz, 7.01( g 1 Fé%\]:
8.5 2.2 Ha, 1 7.11 (d, J = §.5 Hz, 1H?' 355? 5%{'—’8 ‘?LH) 7.58
(dd, J = 82, 2. .0 7- (20Met hoxy- 4 Tret %uﬁfZ 1Hy, 5.17
nyl oxyphenyl) 8- (2 5-ni t rhphenoxypét hyl )14, 4, Hz, 1H), 6. 05
3-trimet hyl- 3, 4- di hydr o-% f)n 2~ phddl Copotn H1NE.1- @6)5 Oﬁl‘qr
7- (4- Cycl opgent yl sul f onyl gx ypheny#}-8-624fe (td, J 8.4,
t hy1- 5- ni t fophenoxynet h§l~ )- 1, ,%trlmathyz S, #=i WYH), 6.72 (d, J =
dr o- 1H qui noxal i n- 2-one (Co npou No. 1- 33 .02Mz ,AHINVR 64B% M, CDE1B) 5
0.64 (s, 3H), 1.37 (s, 3H),2.17(s, 3H), 3.218(s, 3Hz 3. 5163,3H)6.89-6.93
(m, 1H), 6.93 (d, J = 2.2
Hz, 1H), 6.94 (dd, J =
8.1, 2.2 Hz, 1H), 7.31
(d, § = 8.1 Hz, 1H)
7-(4-Cyclohexylsulfonylox | H-NMR (500 MHz, CDCls)
y-2-methoxyphenyl)-8-(5-f1|& 0.97 (s, 3H), 1.27 (s,
uoro-2-methylphenoxymethyl |3H), 1.29-1.39 (m, 3H),
}-1,3,3-trimethyl-3,4-dihy |[1.72-1.80 {(m, 3H), 1.96-
dro-l1H-quinoxalin-2-one (Co|1.99 (m, 2H), 2.01 (s,
mpound No.1-17) 3y, 2.37-2.39 (m, Z2H),
F 3.2% (tt, J = 12.1, 3.5
Hz, 1H), 3.46 (s, 3H),
3.74 (s, 1H), 3.83 (s,
o) 3H)y, 4.81 (4, J = 13.4
0 ‘ | Hz, 1H), 5.17 (d, J =
N 13.4 Hz, 1H), 6.05 (dd, J
O :Ei = 11.2, 2.4 Hz, 1H), 6.40
g N (td, J = 8.2, 2.4 Hz,
H 1H), 6.72 (d, J = 7.9 Hz,
1H), 6.86 (d, J = 7.9 Hz,
1H), 6.89-6.92 (m, 1H),
6.91 (d, J = 2.4 Hz, 1H),
6.93 (dd, J = 8.1, 2.4
Hz, 1H), 7.31 {(d, J = 8.1
Hz, 1H)
8- (5-Fluoro-2-methylphenox | "H-NMR (400 MHz, CDClsj)
ymethyl)-7-[2-methoxy-4-( |3 0.96 (s, 3H), 1.26 (s,
3-methylbenzylsulfonyloxy) |3H), 2.01 (s, 3H), 2.38
phenyl]l-1,3,3-trimethyl-3, { (s, 3H), 3.45 (s, 3H),
4-dihydro-1H-quinoxalin-2-}{3.74 (s, 1H), 3.75 (s,
one (Compound No.1-18) 3H), 4.52 (s, 2H), 4.78
(d, J = 13.6 Hz, 1H),
5.15 (d, J = 13.6 Hz,
1H}), 6. 04 (dd, J§ = 11.2,
2.4 Hz, H)Y, ©.39 ( J
= 8.3, 2. 4 Hz, 1H), ©6.869
(d, J = 2.2 Hz, 1H), 6.71
(d, J = 8.0 Hz, 1H), 6.82
(dd, Jd = 8.3, 2.2 Hz,
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3.73(s,1H),3.86(s, 3H),4.94(d,J = 14.2 Hz, 1H), 5.45 (d, J = 14.2 Hz, 1H),
6.72 (d, J =8.1 Hz, 1H), 6.89 (d, J =8.1 Hz, 1H), 6.95 (d, J = 2.3 Hz,
1H), 7.00 (d, J = 2.1 Hz, 1H), 7.05 (dd, J =8.2, 2.3 Hz, 1H), 7.11 (d, J
?H?Nwé,(ég% 7.56 (d, J =8.3 Hz, 1H), 7.59 (dd, J = 8.3, 2.1 Hz, 1H
VHzZCDCI3) 5 0. 64 (S,._ 3H), 1 S.6 8-7l.= 2H),,
1.88-1.94(m 2H), 2.14- 2.21(?1':1 .17(s,f§ ; 2 33‘@ M@ JZtﬁfmlﬂ))z
3.52(s,3H) 3. 71(s, 1H), 3.73-3. 1H)} - 39 % 6 (. SF%R 4.9 ﬁ)gd,7 2% 14.
Hz, 1H), 5.444 (d, J = 14.1 Hz, 1H), 6.71 gd T égt 'lkm ) 89 (d,|J
7.9 Hz, 1H], ® ~g 7.00%a” 7 F2 e, Yy, 7. 02
(dd,J = 8.2, 2. , QHO & 2| Hz, 1H), 7.54 (d J =82 H
1H), 7.58 (|dd, Z 3. 2, 2. (2} Met hoxy- 4- propylsul fo
nyIoxyphenyl)-8-(2-nethyl;CB-n edoxypet hyl ) -1, 3,
3-trinmethyl-3, 4-di hydro-1 H- qui nox4d |n-2-one (Corrpoun d No. 1- 38) 0 *0
H NVR (400 MHz, CDC13) 5 0.63 (s 1'—1 (t ]l - 75 | 37 {s
3H), 2. 01- 2. 171-(Mzﬂycl?ﬂwﬁyéﬁ)ulsf?wé%l PR (400 Wils; ChELs) ’
y-2-methoxyphenyl)-8-(5-me & 1.08-1.15 (m, ZH), 1.23
thylthiophen-2-ylcarbonylo | (s, 3H}, 1.28-1.33 {m,
xymethyl)-1,3,3-trimethyl~- |2H), 1.41 (s, 3H), 2.48
3,4~dihydro-1H-quinoxalin-| (s, 3H), 2.60 (tt, J =
2-one (Compound No.1-19) 7.9, 4.8 Hz, 1H), 3.46
N (s, 3H), 3.75 (s, 3H),
o. M 3.81 (s, 1H), 5.07 (d, J
A S = 13.2 Hz, 1H), 5.23 (d,
-0 0 J = 13.2 Hz, 1H), 6.70
>0 rIJ o (d, J = 3.6 Hz, 1H), 6.76
(d, J = 8.1 Hz, 1lH), 6.84
e, O NL (d, J = 8.1 Hz, 1H), 6€.89
H (d, J = 2.3 Hz, 1H), 6.91
{ad, J9 = 7.7, 2.3 Hz,
14y, 7.27 (d, J = 7.7 Hz,
1H), 7.43 (d, J = 3.6 Hz,
1H)
7-[2-Methoxy-4-(3,3,3-trif | 'H~-NMR (400 MHz, CDClj)
luoropropylsulfonyloxy)phe |85 1.23 (s, 3H), 1.41 (s,
nyl]-8-(5-methylthiophen- |3H), 2.48 (s, 3H), 2.77-
2-ylcarbonyloxymethyl)-1,3}2.8% (m, 2H), 3.46 (s,
,3-trimethyl-3,4-dihydro-1|3H), 3.49-3.53 (m, 2H},
H-quinoxalin-2-one (Compoun|{3.76 (s, 3H), 3.82 (s,
d No.1-20) 1HYy, 5.07 (d, J = 13.2
Hz, 1H), 5.24 (d, J =
. 13.2 Hz, 1H), 6.70 (d, J
= 3,7 Hz, 1H), 6.76 (d, J
Eﬁ\/\,s'o = 8.1 Hz, 1H), 6.83 (d, J
O O = 2.4 Hz, 1H), 6.84 (d, J
= 8.1 Hz, 1H), 6.85 (dd,
J = 8.3, 2.4 Hz, 1H),
7.30 (d, 0 = 8.3 Hz, 1H),
7.43 (d, J = 3.7 Hz, 1lH)
7-(4-Isobutylsulfonyloxy- | H-NMR (500 MHz, CDCls)
2-methoxyphenyl)-8-(5-meth|& 1.18 (d, J = 6.8 Hz,
ylthiophen-2-ylcarbonyloxy |3H), 1.19 (d, J = 6.8 Hz,
methyl)-1,3,3-trimethyl-3, [3H), 1.22 (s, 3H), 1.41
4-dihydro-1H-gquinoxalin-2- | (s, 3H), 2.41-2.51 (m,
one (Compound No.1-21} 1H), 2.48 (s, 3H), 3.18
(d, J = 6.7 Hz, 2H), 3.46
(s, 3H), 3.75 (s, 3H),
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(m 2H), 3.52(s, 3H), 3.72(s,1H),3.86(s, 3H),4.94(d,J =
J=14.2 Hz, 1H), 6.72 (d, J = 8.0 Hz, 1H), 6.89 (d, J
(d, J = 2.2 Hz, 1FD, 7.00 (d, J = 2.2 e, 1H, 7.02 (dd,
1H), 7.11 (d, J = 8.3 Hz, 1H), 7.55 (d, J = 8.3 He, 1H) |

H
o
N

II
L&

N‘JW
o iloN

§<n
&
3/-\

~ W NN A < o w-
= 5
o
o

2.2 Hz, 1H—7-(2-Merhoxy-4-propylsurfo nykogypn Ty
enzoyl oxymethyl)-1, 3, 3-tri net hyI[-& - di hydrq31 ?%}’ Htj
.71-39) 1HNWRQ §Hz, Iﬁ (ﬁz

t

( Conpound No

1.21 (s, 3H),
S

M S
13.[2 Hz,! §H)©O

2H), 3.47 (
8.1 Hz, 2H),

- 4- ( 3- Chilor opr opyl sul#@n
f
i

"'|—|I3

0%

-2.07 (m

'13 (d, J = fs
(§FD g‘sé S6Hgg
iﬂ)'b'7ﬂé8 He,- g
Ly Blhe il - (d,
rHﬁet%ﬂ)e 7 28 (d,
di hydr o- 1H qui noxal i n-2- one (Corrpound Ndz1-406)) , 1H ARR (B00T MFz;
0.99 (s, |3H), 1.27 (s, 3H), 2.01 (s, 3HH=z2. 4%} 2.51(m 2H), 3. 46(5 3H)
49 (t, J |37 (3-HethdRy-3-prddylduz e 1Hr-NBR) (2084044 3H) ¢BCRQ) (d, J| =
3.4 HZ:“ﬁ,nyloxyphenyl)—8-(5wmethylt & 1.14 (t, J = 7.6 Hz,
hiophen-2-ylcarbonyloxymet | 3H), 1.22 (s, 3H), 1.41
hyl})-1,3,3~-trimethyl-3,4-d| (s, 3H}, 1.99-2.08 {m,
ihydro-1H-guinoxalin-2-one 2H), 2.48 (s, 3H), 3.23-
{Compound No.1-22) 3.27 {(m, 2H), 3.46 (s,
3H), 3.76¢ (s, 3H), 3.81

N
J

d
d
5

S T
i

| uor o- 2- met hyl phenoxym et yI

(
(
7
(
4-
5
3
1

o N X (s, 1H), 5.08 (d, J =
S 13.2 Hz, 1H), 5.25 (d, J
\v/jsf) OI = 13.2 Hz, 1H), 6.70 (d,
oo O N__G J = 3.8 Hz, 1H), 6.76 (d,
J = 8.1 Hz, 1H), 6.84 (d,
O O NL J = 8.1 Hz, 1H), 6.86 (d,
H J = 1.7 Hz, 1H), 6.87
(dd, J = 7.3, 1.7 Hz,
1H), 7.28 (d, J = 7.3 Hz,
1H), 7.43 (d, J = 3.8 Hz,
1H)

T-(4- Isopropylsulfonyloxy— 'H-NMR (500 MHz, CDCls)
2-methoxyphenyl)-8-{(5-meth|3d 1.21 (s, 3H), 1.41 (s,
ylthiophen—-2-ylcarbonyloxy y, 1.56 {(d, J = 7.3 Hz,
methyl)-1,3,3-trimethyl-3, |3H), 1.57 (d, J = 7.3 Hz,
4-dihydro-1H-quinoxalin-2- ), 2.48 (s, 3H), 3.45
one (Compound No.1-23) (s, 3H), 3.47-3.52 (m,
1H), 3.76 (s, 3H), 3.80
(s, 1H), 5.08 (d, J =

/J\ 13.1 Hz, 1H}, 5.25 (d, J
’S:O = 13.1 HZ, 1H)f 6.70 (dr
O 0 J = 3.9 Hz, 1H), 6.76 (d,
J = 7.9 Hz, 1H), 6.84 (d,
J = 7.9 Hz, 1lH), 6.86 (d,
J = 2.4 Hz, 1H), 6.87
(dd, J = 9.1, 2.4 Hz,
1H), 7.27 (d, J = 9.1 Hz,
1), 7.43 {(d, J = 3.9 Hz,

1H)

-
st

7-(4-Cyclopentylsulfonylox -NMR (400 MH=z, CDCls)

y-2-methoxyphenyl)-8-(5-me |& 1.22 (s, 3H), 1.41 (s,
thylthiophen-2-ylcarbonylo | 3H), 1.68-1.72 (m, Z2H},
xymethyl)-1,3,3-trimethyl-{1.88-1,93 (m, 2H), 2.12-
3,4-dihydro-1H-quinoxalin-|2.15 (m, 2H), 2.21-2.30
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5.16 (d, J = 13.4 Hz, 1H), 6.06 (dd, J = 11.3, 2.4 Hz, 1H), 6.41 (td, J =
8.2, 2.4 Hz, 1H), 6.73 (d, J =7.9 Hz, 1H), 6.86 (d, J = 7.9 Hz, 1H),
6.90-6.92 (m 1H) 6.92 (d, J = 2.4 Hz, 1H), 6.96 (dd, J = 8.2, 2.4 Hz,
1H), 7.33 (d, J 8.2 Hz, 1H) 7- (4- Chl ororrethylsulfonylo
Xy- 2- net hox;ﬁp!@lgi[ 85 Eg 2 thyt | TOX th
131 1,3,3-trfimethyl- g ET Phdti% Uﬁr@%‘& noxga ﬁ%’] 32(1'{-1'3 ( Pprrpoug(uaél}bgfﬂl
7- (4- Cycl opr opyl sul fonyl ox y-2- xyphen 'fI
uor o- 2- et yl phenyl ani nome t K3 ,3-tr K@fhy rg- 3-76 (s, 3H),
di hydr o- 1H qui|6 2-on e ( nd Noj 3:43 %41@0' oBthByI é‘ﬁﬂfoTnyI 0X
y- 2- met hoxyphen 1%)—83- : uop0- 2- met hyl phEnyiZand n
thyl)-1,3,3-trine - 8§ NNR_CF00 M, €DAL3) 36 11201 eg) 3H)5 71) P8
(s, 3H),2.Q1(s, 3H), 3 46 (s, 0 .7:@3,_&1) (8, 841 s 3H) 74HE8( S HRH) 64787( d, J
= 13.3 Hz, |1H), 5.15 (¢0J I8 , 1H)| (6,00 (dd§.0 Hzl1.1H) 2. 4.84, | 1H),
6.42 (td, J = 8.3, 2.4 Hz, 1H), E 74 (d, P(«,8J1 Hzg.0dHHZz,6.85) (d6.36= 8.1
Hz, 1H), 6./90-6.94 (m 1H), 6.95 (d, J = p(&,Hg, 4H,174Q2 (dd), J6=88.3,
2.2 Hz, 1H), 7.35 (d, J = 8.3 Hz, 1H) 1H Mi?d(SOQ ez, 7CQ(:13)2611 f4- 1 06
(m 2H), 1]18 (s,3H),1.22-1.25(m 2H), 1. 40{8; 3H7 L B5(4S, %H)z 27 59(ttz,, J| =
7.9,4.6Hz,1H), 3. 43 (s,3H),3.72-3.75(m 1H), 7.43 (d, J = 3.7 Hz,
1H)
7-(2-Methoxy-4-methylsulfo | 'TH-NMR (500 MHz, CDCl,)
nyloxyphenyl)-8-(2-methox |& 0.76 (s, 3H), 1.33 (s,
y—-5>-nitrophenoxymethyl}-1, |3H), 3.20 (s, 3H), 3.53
3,3-trimethyl-3,4-dihydro~| (s, 3H), 3.71 {s, 1H),
lH-quinoxalin-2-one {Compou|3.84 (s, 3H), 3.86 (s,
nd No,1-25) 3H), 4.92 ({(d, J = 13.7
CEN Hz, 1H}, 5.41 (d, J =
13.7 Hz, 1H), 6.71 (d, J
©\o’ = 7.9 Hz, 1H), 6.76 (d, J
~..0 O = 8.9 Hz, 1H), 6.85 (d, J
o O I = 7.9 Hz, 1H), 6.92 (d, J
N0 = 2.3 Hz, 1H), 7.00 (dd,
_0 L J = 8.2, 2.3 Hz, 1H),
N 7.11 (d, J = 2.4 Hz, 1H),
H 7.49 (d, J = 8.2 Hz, 1H),
7.74 (dd, J = 8.9, 2.4
Hz, 1H)
8- (2-Methoxy-5-nitrophenox | 'H-NMR (500 MHz, CDCl;)
ymethyl)-7-[2-methoxy-4-(3 |3 0.79 (s, 3H), 1.33 (s,
¢r3,3-triflucropropylsulfon |3H), 2.80-2.89 (m, 2H),
yloxy)phenyl]-1,3,3-trimet {3.51-3.55 (m, 2H), 3.53
hyl-3,4-dihydro-1H-quinoxa | (s, 3H), 3.73 (s, 1H},
lin-Z-one (Compound No.1-26|3.84 (s, 3H), 3.86 (s,
) 3H), 4.90 (d, J = 13.7
C%N Hz, 1H), 5.3% (d, J =
13.7 H=z, 1H), 6.72 {d, J
. ol = 8.1 Hz, 1H), 6.76 (d, J
ﬁ\/\ 0 = 9.1 Hz, 1H), 6.85 (d, J
= 8.1 Hz, 1H}, 6.88 (d, J
= 2.3 Hz, 1H), 6.97 (dd,
0 O :Q J = 8.2, 2.3 Hz, 1H),
7.12 (d, J = 2.5 Hz, 1H),
7.51 (d, J = 8.2 Hz, 1H},
7.75 J = 9.1, 2.5
Hz, 1H)
7-{4~Isobutylsulfonyloxy- | H-NMR (400 MHz, CDClj;)
Z2-methoxyphenyl)-8-(2-meth & 0.74 (s, 3H), 1.19 (d,
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4.9 Hz, 1H),
=8.1 1H), Hz, 6.72 1H),

11-1), 1H),

3.9

1H), 3. 78(s, 1H),3.80 (s,3H),4.10(dd,J = 13.9,5.5 Hz,1H),4.18 (dd, J =1
5.97 (dd, J = 11.6, 2.5 Hz, 1H), 6.22 (td, J =8.3, (d,J 2.
6.80-6.84(m (d,J=8.1Hz, (d,J=2.3Hz, (dd,J=8.2,
1H), 2.3 6.82 6.91 6.97 Hz,
oxXy-5-nitrophenoxymethyl)-|J = 6.8 Hz, 6H), 1.33 (s,
1,3,3-trimethyl-3,4~-dihydr |3H), 2.43-2.50 (m, 1H),
¢-1H-quinoxalin-2-one (Comp |3.21 (d, J = 6.8 Hz, 2H),
ound No.1-27) 3.53 (s, 3H), 3.71 (br s,
1H), 3.84 (s, 3H), 3.85
(s, 3H), 4.93 (d, J =
13.7 Hz, 1H), 5.42 (d, J
= 13.7 Hz, 1H), 6.71 (d,
J = 7.9 Hz, 1H), 6.75 (d,
J 9.0 Hz, 1H), 6.86 (d,
J = 7.9 Hz, 1H}), 6.91 (d,
J = 2.3 Hz, 1H), 6.98
(dd, J = 8.3, 2.3 Hz,
1H), 7.11 (d, J0 = 2.6 Hz,
1H), 7.48 (d, J = 8.3 Hz,
i1HYy, 7.74 (dd, J = 9.0,
2.6 Hz, 1H)
7-{4-Cyclopentylsulfonylox | "H-NMR (400 MHz, CDClj)
y-2-methoxyphenyl)-8-(2-me ;& 0.74 (s, 3H), 1.33 (s,
thoxy-5-nitrophenoxymethyl | 3H), 1.69-1.74 ({(m, 2H),
)-1,3,3-trimethyl-3,4-dihy |1.88-1.92 (m, 2H), 2.14-
dro-1H-quinoxalin-2-one (Co |2.19 (m, 2H), 2.25-2.30
mpound No.1-28) {m, Z2H), 3.53 (s, 3H),
CBN 3.71 (br =&, 1H), 3.73-
3.77 (m, 1H), 3.84 (s,
o~ 3H), 3.86 (s, 3H), 4.93
<::L\,o O (d, J = 13.8 Hz, 1H),
>0 | 5.42 (d, J = 13.8 Hz,
N._O 1H), 6.71 (d, J = 8.1 Hz,
_0 O :/Q 1H), .75 (d, J = 9.0 Hgz,
N 1H), 6.85 (d, J = 8.1 Hz,
H 1H), 6.92 (d, J = 2.3 Hz,
1H), .98 (dd, J = 8.2,
2.3 Hz, 1H), 7.11 (d, J =
2.6 Hz, 1H}, 7.47 {(d, J =
8.2 Hz, 1H), 7.74 (dd, J
= 8.0, 2.6 Hz, 1H)
7-(4-Isopropylsulfonyloxy~- |'H-NMR (500 MHz, CDCls)
2-methoxyphenyl)-8~-(2-meth |& 0.75 (s, 3H), 1.33 (s,
oxy-S-nitrophenoxymethyl)-|3H), 1.59 (d, J = 7.0 Hz,
1,3,3-trimethyl-3,4-dihydr |6H), 3.50-3.56 (m, 1H),
©0-1H-quinoxalin-2-one (Comp |3.53 (s, 3H), 3.70 (br s,
ound No.1-29) 1H), 3.84 (s, 3H), 3.85
(s, 3H), 4.93 (d, J =
13.7 Hz, 1H), 5.41 (d, J
= 13.7 Hz, 1H), 6.71 (4,
J = 8.1 Hz, 1H), 6.75 (d,
J 8.9 Hz, 1H), 6.85 (d,
J 8.1 Hz, 1H), ©6.91 (d,
J = 2.1 Hz, 1H), 6.98
(dd, J = 8.2, 2.1 Hz,
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1H),7.22(d,J =8.2 Hz, 1H) 1H NVR 1.17 (500 MHz, (s, 3H), CDC13) 1.40 (s,
3H), 1.67-1.73 (m 2H), 1.84 (s,3H), 1.86-1.92

1H), 7.12 (d, J = 2.6 Hz,
1H), 7.48 (d, J = 8.2 Hz,
/J\ 17y, 7.74 (dd, J = 8.9,
2.6 Hz, 1H
5.0 s
O 0
7-(4-Cyclopropylsulfonylox | '"H-NMR (400 MHz, CDC1l;)
y-2-methoxyphenyl)-8-(2-me|& 0.75 (s, 3H), 1.14-1.18
thoxy-5-nitrophenoxymethyl | (m, 2H), 1.29-1.32 (m,
}-1,3,3-trimethyl-3,4-dihy |2H), 1.34 (s, 3H), 2.61-
dro-1H-quinoxalin-2-one {(Co|2.68 {m, 1H), 3.53 (s,
mpound No.1-30) 3H), 3.71 (br s, 1H),
O,N 3.84 (s, 3H), 3.86 (s,
3H), 4.91 (d, Jg = 13.8
o Hz, 1H), 5.41 (d, J =
ZX\,O 0O 13.8 Hz, 1H), 6.71 (d, J
>0 | = 7.9 Hz, 1H), 6.76 (d, J
N0 - 8.9 Hz, 1H), 6.86 (d, J
0O O L = 7.9 Hz, 1H), 6.93 (d, J
- N = 2.2 Hz, 1H), 7.04 (dd,
H J = 8.3, 2.2 Hz, 1H),
7.11 (d, 0 = 2.6 Hz, 1H),
7.48 (d, J = 8.3 Hz, 1H),
7.74 (dd, J = 8.9, 2.6
Hz, 1H)
8- (2-Methoxy-5-nitrophenox | ‘H-NMR (400 MHz, DMSO-dg)
ymethyl)-7-(2-methoxy-4-pr |8 0.73 (s, 3H), 1.02 (t,
opylsulfonyloxyphenyl)-1,3(|J = 7.5 Hz, 3H}, 1.16 (s,
;3-trimethyl-3,4~dihydro-1|3H}), 1.84 (gsextet, J =
H-quinoxalin-2-one (Compoun 7.5 Hz, 2H), 3.37 (s,
d No.1-31) 3H), 3.50 (t, J = 7.5 Hz,
OJQ 2H), 3.79 (s, 3H), 3.79%9
(s, 3H), 4.82 (d, J =
\[;:Lo’ 13.7 Hz, 1H), 5.39 (d, J
~oe O o) = 13.7 Hz, 1H), 6.15 (s,
O"S"o O | 1H), 6.80 (s, 2H), 6.97
N. O (dd, J = 8.2, 2.3 Hz,
O O :/Q 1H), 7.00 (d, J = 2.3 Hz,
d N 1H), 7.04 (d, J = 9.0 Hz
[ I f
H 1H), 7.13 (d, J = 2.7 Hz,
1H), 7.39 {(d, J = 8.2 Hz,
1H), 7.76 (dd, J = 9.0,
2.7 Hz, 1H)
7-(4-Cyclopropylsulfonylox 'H~NMR (500 MHz, CDClj)
y-2-methoxyphenyl)-8-(2-me | 50.65 (s, 3H), 1.12-1.33
thyl~5-nitrophenoxymethyl | (m, 4H), 1.37 (s, 23H),
})-1,3,3-trimethyl-3,4-dihy |2.17 {s, 3H), 2.63-2.68
dro-1H-quinoxalin-2-one (Co | {(m, 1H), 3.532 (s, 3H),
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di hydr o- 1H qui noxal i n-2-on e (Conpound No. 1-43) 8-(5-Fl uoro-2-nethyl phenyl
am nonet hyl ) - 7- (2- met hoxy4- pr opyl sul f onyl oxyphenyl

)-1,3,3-trinmethyl-3, 4-di hy dro-1H qui noxal i n-2-one (Co npound No. 1-44)
(m2H),2.10-2.16(m 2H),2.21-2.26(m 2H), 3. 42(s 3H), 3.64-3.70
(m1H), 3. 72 N (s IH). 3780 (5, dljl)2,4 quaam = lg ®- s,
Hz, 1H), 4. 20 (dd, = , 1H), 5 '{9 J’25_I—|zl4lj—|],
6.22 (td, J =8.4,2.5 1H), Hz, l% 6 gl g 84%
(d,J=7.9Hz,| (d,J=2.3 1H, 1 ,4 le)Hz, 31H 6.72 (d,
8.2 Hz, 1H), 6.89 (d,

8.2 Hz, 1H), 6.%¢6 (d,
= 2.1 Hz, 1H), 7.00 (d,

Qoo

\
Q
s
NS
|

- 2.2 Hz, 1H), 7.08 (dd,
7 = 8.2, 2.1 Hz, 1H),

H 7.11 (d, J = 8.2 Hz, 1H),
7.54 (d, J = 8.2 Hz, 1H),
7.59 (dd, J = 8.2, 2.2
Hz )

-[2-Methoxy-4-(3,3,3-trif | "H-NMR (400 MHz, CDC1l;)
luoropropylsulfonyloxy)phe |[& 0.64 (s, 3H), 1.37 (s,
nyl]-8-~(2-methyl-5-nitroph |3H), 2.17 (s, 3H), 2.79-
enoxymethyl)-1,3,3-trimeth |2.81 (m, Z2H}, 3.52 (s,
yl-3,4-dihydro-1H-quinoxal | 3H), 3.52-3.56 (m, 2H),
in-2-one (Compound No.1-33) |3.74 (s, 1H), 3.86 (s,
3H), 4.92 (d, J = 13.9
Hz, 1H), 5.44 (d, Jd =
13.9 Hz, 1H), 6.72 (d, J
.89 (d, J

J
J

= 8.1 Hz, H),

= 8.1 Hz, 1H), 6.91 (d,

= 2.2 Hez, H)y, 7.00 (d,

= 2.2 Hz, 1H), 7.02 (dd,
J = 8.3, 2.2 Hz, 1H),
7.11 (d, J = 8.3 Hz, 1H),
7.%7 (d, J = 8.1lHz, 1H),
7.59 (dd, J = 8.1, 2.2
Hz, 1H}

-NMR (500 MHz, CDCls)

0.63 (s, 3H), 1.19 (d,
= 6.7 Hz, 3H), 1.20 (d,
= 6.7 Hz, 3H), 1.37 (s,
), 2.17 (s, 3H), 2.43-
.51 (m, 1H), 3.22 (d, J

T7-(4-Isobutylsulfonyloxy-|H
2-methoxyphenyl)-8-(2-meth |d
yl-5-nitrophenoxymethyl)-1}|J
,3,3-trimethyl-3,4-dihydriJd
o-1lHA-guinoxalin-2-one (Cocmp | 3H
ound No.l1l-34) 2

OZN 6.7 Hz, 2H), 3.52 (s,
3H), 3.72 (s, 1H), 3.86
(s, 3H), 4.94 (d, J =
e 0 14,1 Hz, 1H), 5.45 (d, J
\T:}‘b | - 14.1 Hz, 1H), 6.71 (d,
N.O J = 7.9 Hz, 1H), 6.89 (d,
o O L J = 7.9 Hz, 1H), 6.94 (d,
d N J = 2.3 Hz, 1H), 7.00 (d,
H J = 2.1 Hz, 1H), 7.02
(dd, J = 8.2, 2.3 Hz,
1H), 7.11 (d, J = 8.2 Hz,
1H), 7.55 (d, J = 8.2 Hz,
1H), 7.58 (dd, J = 8.2,
2.1 Hz, 1H)
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6.81 6.89 6.92 Hz, 1H), 7.21(d,J =8.1 Hz, 1H) 1H NMR (400 MHz, CDC13) 5

1.13 (t, J

(m

3.80 (s,

1H)

(d
J
Exa

2H), 3.
5. 97 (

('DOOII
I\JE‘E\I
(o)

J
2.
anpl

= 7.4 Hz, 3H),1.17(s,3H),1.40 (s, 3H), 1.84 (s, 3H), 1.98-2.06
20- 3.24 (m 2H), 3.42 (s, 3H),3.71-3.75(m 1H), 3.78 (s, 1H)

3H), 4.13 (dd, J = 13.9, 5.0 Hz, 1H), 4.21 (dd, J = 13.9, 4.9

Hz,

oxHj' 0y 27 SMR‘J (-5(350 MHE, bc'ﬂblglf"')

E%nf@y % énoﬁ&hy%’%@l'%) ng_;Zg 211%2 ﬁ_f’

,3,3—tr1methyl 3,4-dihydr | 3H), 1.60 d, J = 6.9 Hz,
o-1H-quinoxalin-2-one (Comp |3H), 2.17 (s, 3H), 3.48-

ound No.1-35) 3.56 (m, 1H), 3.52 (s,
O,N 34), 3.71 (s, 1H), 3.86

(s, 3H), 4.94 (d, J =

14.1 Hz, 1H), 5.44 (d, J

/l\ 0 = 14.1 Hz, 1H), 6.71 (d,
J = 8.1 Hz, 1H), 6.89 (d,

J = 8.1 Hz, 1H), 6.94 (d,

0 O L J = 2.2 Hz, 1H), 7.01 (d,

J = 2.1 Hz, 1H), 7.02

(dd, J = 8.5, 2.2 Hz,

1H), 7.11 (d, J = 8.5 Hz,

1H), 7.55 (d, J = 8.2 Hz,

1H), 7.58 (dd, J = 8.2,

2.1 Hz, 1H)

b. 71
(d,

- (2-Methoxy-4-methylsulfo | 'TH-NMR (400 MHz, CDCls)
nyloxyphenyl)-8-{(2-methyl~-|d 0.64 (s, 3H), 1.37 (s,
5-nitrophenoxymethyl)-1,3, | 3H), 2.17 (s, 3H), 3.21
3-trimethyl-3,4-dihydro-1{ (s, 3H), 3.51 (s, 3H),
H-quinoxalin-2-one (Compoun |3.73 (s, 1H), 3.86 (s,

d No.1-36) 3H), 4.94 (d, J = 14.2
O,N Hz, 1H), 5.45 (d, J =
14.2 Hz, 1H), 6.72 (d, J
©\ = 8.1 Hz, 1lH), 6.89 {(d, J
g0 0 - 8.1 Hz, 1H), 6.95 (d, J
5>0 O | = 2.3 Hz, 1H), 7.00 (d, J
N.O - 2.1 Hz, 1H), 7.05 (dd,
O :E: J = 8.2, 2.3 Hz, 1H)},
-~

N 7.11 (d, J = 8.2 Hz, 1H),
H 7.56 (d, J = 8.3 Hz, 1H),
7.59 (dd, J = 8.3, 2.1

Hz, 1H)

7-(4-Cyclopentylsulfonylox IH-NMR (500 MHz, CDCls)

y-2-methoxyphenyl)-8-(2-me |5 0.64 (s, 3H), 1.36 (s,
thyl-5-nitrophenoxymethyl | 3H), 1.68-1.74 {m, Z2H),
y-1,3,3-trimethyl-3,4-dihy |1.88-1.94 (m, 2H), 2.14-
dro-1H-quinoxalin-2-one (Co |2.21 (m, 2H), 2.17 (s,
mpound No.1-37) 3H)y, 2.24-2.32 (m, 2H),
3.52 (s, 3H}, 3.71 (s,
1HY, 3.73-3.79 {(m, 1H),
3.86 (s, 3H), 4.°24 (d, J
= 14.1 Hz, 1H)}, 5.44 (d,

J = 14,1 Hz, 1H}), 6.71
(d, J = 7.9 Hz, 1H), 6.89
(d, J = 7.9 Hz, 1H), 6.9%94
(d, J = 2.3 Hz, 1H), 7.00
{(d, J = 2.2 Hz, 1H), 7.02
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7- (2- Met hoxy- 4- et hyl sul f onyl oxypheny1l) - 8- ( 2-

nmet hoxyphenyl am nonet hyl )-1, 3, 3-tri net hyl
(Conpound No. 2-i)

met hoxyphenyl )am nonet hyl] 7- (4 hydr oxy 2-

met hoxypheny

Conmpound No|. 14- 6 30 9 ng, O. 0461 mml) )
and triethylamne (16 M., 0.115
chloride (5 "AL, 0.0646 mmvl) were added f{
was stirred at roomtenpe

(0.5 nL),

reacti on mixture

-3, 4- di hydro- 1H qui noxal i n- 2-
8- [ N- (9- Fl uor enyl nmet hoxycar bony1) - N- ( 2-

8 23
d i

|t was’

one

e

ane

| ol ( 'd&chl )1 omef
) ahd ,met hane sul Eor}yl
: efto s%:bc ?ﬁl veI ftesr ;‘he,

174

purified byLsilica gel
( hexane- et hyT aé@rdtehh Thgolra Fepydserli & ¢
in N, Ndi met hyyLomxvah eley 05 nl3-—aadhnile
After the rigachiarapkeénpe ywestisyiln rdd 3t
it was dil ut®dtwitne ehigpyl - Biget-atich 3@ ar) |
wat er (30 nmiy-andnsatauriai-ez-bnine Ccodpads)
anhydr ous nest unssgyl f at e,
pressure. The obtained res

chr omat ogr aphy (hexane- et hyl? ag
as a colorljess anorphous produ
43 (s,

3.76(s, 1H), 3’8ot3/ﬁqg§3,

1H), 6. 41-6.45(m 1HQ ©.

1.20 (s, 3H)

Hz, 1H), 6.[79 (d,

J

caol um rhrnnnrngrar

and then the
s purifie
te) to g|3\ﬂq th Ie@i comaound 1043

13nﬁ?’1§ho(bﬂs0(br%ﬁﬁct CR4&sLadi ssol

ved

2di he6B30(M.) 3Was addéd tHer ¢t o.
Jdoom 1 ebpéizat ¥ f ol - 30 niswies,

3Me mxttte2zwad wdshed it h
sudcessivel y3Hdpi ed.aver3. 31

qal,verruwas Beppved syndegHy educed

@ bmsqsgca ggb ,cokums (s,

:)@0 4Qg Mz, CDE CX13)
'@ 72 _(d,
&5
g Kl

d, J

2 2 HZ, 00 {(d, J
2.2 Hz, lH , 7 02 (dd,
.3, 2.2 Hz, 1H),

, J = 8.3 Hz, 1H),

, J = 8.3 Hz, 1H),

d, J = 8.3, 2.2

{ o)

5
Hz,
8.0

oxalin-2-cone
1-39)

\v/jsf)

7-(2-Methoxy-4-propylsulfo
nyloxyphenyl)-8-(4-methylb
enzoyloxymethyl)-1,3,3-tri
methyl-3,4-dihydro-1H-quin
(Compound No.

OYQ/
0I
Do M
O N
H

'H-NMR (400 MHz, CDCls)

& 1.13 (t, J = 7.4 Hz,
34}, 1.21 (s, 3H), 1.42
(s, 3H), 1.98-2.07 (m,
2HY, 2.37 (s, 3H}, 3.21-
3.25 (m, 2H), 3.47 (s,
3H), 3.74 (s, 3H), 3.81
(s, 1H), 5.13 (d, J =
13.2 Hz, 1H), 5.29 (d, J
13.2 Hz, 1lH), 6.76 (d,
= 8.1 Hz, 1H), 6.83-
86 (m, 3H), 7.16 (d, J
8.1 Hz, 2H), 7.27 {(d, J
8.8 Hz, 1HY, 7.71 (d, J
8.1 Hz, 2H)

o n oy

one

7-[4-
yloxy)

ethyl)

(Compound No.1-40)

(3-Chloropropylsulfon
-2-methoxyphenyl]-8-
(5-fluoro-2-methylphenoxym
-1,3,3-trimethvyl-3,
4-dihydro-lH-quinoxalin-2-

Iy-NMR (500 MHz, CDCls)

5 0.99 (s, 3H), 1.27 (s,
34), 2.01 (s, 3H), 2.45-
2.51 {(m, 2H), 3.46 (s,
3H), 3.49 {(t, J = 7.3 Hz,
2H), 3.75 (t, J = 6.lHz,
3H), 3.84 (s, 3H), 4.80

(d, J = 13.4 Hz, 1H),
5.16 (d, J = 13.4 Hz,
1H), 6.06 (dd, J = 11.3,
2.4 Hz, 1H), 6.41 (td, J
= 8.2, 2.4 Hz, 1H), 6.73
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=8.0 Hz, 1H), 6. 84(d, J =2.3 J= 7.20 Hz, 1H), 6.89(dd, 8.2,2.3Hz, 1H),

(d, J=8.2Hz, 1H) Usi ng any conpoundsanong ReferenceConpound No.14-6 and
comerci ally avail abl e conpounds, the follow ng Conpounds No.2-2 to 2-7
were obtained by a nethod simlar to that of Conpound No. 2-1.

F (d, J = 7.9 Hz, 1H), 6.86
(d, J = 7.9 Hz, 1H),
6.90-6.92 (m, 1H), 6.92
(d, J = 2.4 Hz, 1H), 6.96
(dd, J = 8.2, 2.4 He,

iH), 7.33 (d, J = 8.2 Hz,
0T< L)

7—(4—Chloromethylsulfonylo IH-NMR (400 MHz, CDCls)

xy-2-methoxyphenyl)-8-(5-f|& 1.01 (s, 3H), 1.28 (s,
luorco-2-methylphenoxymethy [ 3H), 2.01 (s, 3H), 3.46
1)-1,3,3-trimethyl-3,4-dih | (s, 3H), 3.77 (s, 1H),
ydro-1lH-quinoxalin-2-one (C|3.84 (s, 3H), 4.68 (s,

ompound No.1-41) 2H), 4.77 (4, J = 13.3
F Hz, 1H), 5.15 (d, J =
13.3 Hz, 1H), 6.06 (dd, J
\[;:L\ = 11.2, 2.4 Hz, 1lH}), 6.42
o~ (td, J = 8.3, 2.4 Hz,
Cl(f&b 1H), 6.74 (d, J = 8.1 Hz,
1H), 6.85 (d, J = 8.1 Hz,
1H), 6.90-6.94 (m, 1H),
6.95 (d, J = 2.2 Hz, 1H),
7.02 (dd, J = 8.3, 2.2
Hz, 1H), 7.35 (d, J = 8.3
)

Hz, 1H
- (4-Cyclopropylsulfonylox | '"H-NMR (500 MHz, CDClj)
y-2-methoxyphenyl)-8-(5-f1 (3% 1.04-1.06 {(m, 2H), 1.18
uoro-2-methylphenylaminome | {s, 3H), 1.22-1.25 (m,
thyl)-1,3,3-trimethyl-3,4-|2H), 1.40 (s, 3H), 1.85
dihydro-1H-quinoxalin-2-on| (s, 3H), 2.50 (tt, J =
e (Compound No.1-42) 7.9, 4.6 Hz, 1H), 3.43
F (s, 3H), 3.72-3.75 (m,
1H), 3 78 (s, 1lmH), 3.80

(s, 3H), 4.10 (ad, J =
ZX\ O 13.9 5.5 Hz, 1H), 4.18
(dd, J = 13.9, 4.9 Hz,
1H), 5.97 {(dd, J = 11.86,
0 O :Q 2.5 Hz, 1H), 6.22 (td, J
- 8.3, 2.5 Hz, 1H), 6.72
(d, J = 8.1 Hz, 1H),
6.80~6.84 (m, 1H), 6.82
(d, J = 8.1 Hz, 1H), 6.91
(d, § = 2.3 Hz, 1H), 6.97
(dd, J = 8.2, 2.3 Hz,
1H), 7.22 (d, = 8.2 Hz,
1H)

7-(4-Cyclopentylsulfonylox | '"H-NMR (500 MHz, CDCl;)

y-2-methoxyphenyl)-8-(5-f1{8 1.17 (s, 3H), 1.40 (s,
uoro-2-methylphenylaminome | 3H), 1.67-1.73 (m, 2H),
thyl)-1,3,3-trimethyl-3,4-11.84 (s, 3H), 1.86-1.92
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7- (4-Cycl opropyl sul fonyl ox y-2-nmet hoxyphenyl)-8-(2-ne
t hoxy- phenyl am nonet hyl ) -1 ,3,3-trinethy1-3,4-dihydr 0- 1H- gui noxal i n- 2- one

(Coi n pound

No.2-2) 0/ A.g.0Oa NH'1. WO -I NO r< NH

11- 1- NVR( 400MHz, CDClB) 60. 96-0.98(m 2H), 1.16-1.19(m2H),1.21

(s,3H), 1. 43
3.76(s, 1H),

7.8, 1. 5Hz, 1

g O

: (%r ﬂW ﬁ§§g )10 2.16
1FD,6. ggg

(m, 3.72-3.76
1H), 3 78 (s, 14),
(s, 3H), 4.12 (dd,
14.1, 5.1 Hz, 1H),
(dd, J = 14.1, 4.9

8.4 2 5 HZ, 1H)!

(d, J = 7.8 Hz,
6.81-6.84 (m, 1H),
(d, § = 7.9 Hz, 1lH),
(d, J = 2.3 Hz, 1H),
(dd, Jg = 8.1, 2.3

1H)

(m,

{m,
3.80
J =
4.20
Hz,

1H), 5.97 (dd, J = 11l.6,
2.5 Hz, 1H), 6.22 {(td, J

6.71
1H),
6.81
6.89
6.92

Hz,

1H), 7.21 (d, J = 8.1 Hz,

7

’3QQEFE f%h’é%%%‘”

8- (5-Fluoro-2-methylphenyl | 'H-NMR (400 MHz, CDCls)

aminomethyl)-7-(2-methoxy~-|& 1.13 (t, J = 7.4
4-propylsulfonyloxyphenyl [3H), 1.17 (s, 3H),
y-1,3,3-trimethyl-3,4-dihy | (s, 3H}, 1.84 (s,

Hz,
1.40
3H) .,

dro-1H-quinoxalin-2-one (Co |1.98-2.06 (m, 2H), 3.20-

npound No.1-44) 3.24 {(m, 2H), 3.42
F 3H), 3.71-3.75 (m,
3.78 (s, 1H}, 3.80

\\/»\SI)
A = 13.9, 4.9 Hz, 1H),

NH

o) I
N_O (dd, J = 11.5, 2.5
0 O L 1H), 6.22 (td, J =

d N

N

2.5 Hz, 1H), 6.71 (d,

7.9 Hz, 1H), 6.80-
(m, 1H), 6.81 {d, J = 9
Hz, 1H), 6.89 (d, J = 2.3

3

(s,
1H),
(s,

3H), 4.13 (dd, J = 13.9,
5.0 Hz, 1H}, 4.21 (dd, J

5.97
Hz,
8.4,
J=
6.85

Hz, lH), 6.92 (dd, J
8.2, .3 Hz, 1H), 7.2
(d, J = 8.2 Hz, 1H)

Example 2
7-{2-Methoxy-4-methylsulfonvloxyphenyl) -8-(2-
methoxyphenylaminomethyl)-1,3,3-trimethyl-3, 4-
dihydro-1H-quinoxalin-2-one (Compound No.2-1)})
~[N-{9-Fluorenylmethoxycarbonyl)-N-{2-

methoxyphenyl)aminomethyl]-7-(4-hydroxy-2-

8 6
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m 1H), 6. 71(d, J=7.8 Hz, 1H), 6. 79(d, J=7.8 Hz, 1H), 6. 86(d, J=2. 3

,1H),6 91(dd,J= 8.1,2.3Hz,1H),7.18 (d,J =8.1Hz, 1H)

- (2- Met hoxyphenyl am nonet hyI) 7-[ 2- met hoxy- 4- (3 3,

-trifluoropropyl sul fonyl o xy)phenyl] 1 3,3-trinethy

-3, 4- dlhydro 1H guinoxalj n-2-o0 ound hb 2-3) FL_.ONH FS" S 00l
1

3

1- 1- NVRP2 BB RRY P18} ) B3/ §@(3 tmmelt%%s éq)dlzh‘v r9 86{m 2H) ,

gH) ?4?’ g?ng‘ilb‘H,gﬁ el 2thn s, 73%;#%@5%%#%:% 80§8:14-6, 30.9
mg, 0.0461 mmol) was dissolved in dichloromethane
(0.5 mL), and triethylamine (16 uL, 0.115 mmol) and
methanesulfonyl chloride (5 uL, 0.0646 mmol) were
added thereto successively. After the reaction
mixture was stirred at room temperature for 1 hour,
it was purified by silica gel column chromatography
(hexane~ethyl acetate). The obtained colorless
amorphous product was dissolved in N, N~
dimethylformamide (0.5 mL) and piperidine (30 plL) was
added thereto. After the reaction mixture was stirred
at room temperature for 20 minutes, it was diluted
with ethyl acetate (30 mL). The mixture was washed
with water (30 mL) and saturated brine {30 mL)
successively, dried over anhydrous magnesium sulfate,
and then the solvent was removed under reduced
pressure. The obtained residue was purified by silica
gel column chromatography (hexane-ethyl acetate) to

give the titled compound (13.7 mg) as a colorless

amorphous product. (Yield 56%)
'H-NMR (400 MHz, CDCLl;)
5 1.20 (s, 3H), 1.43 (s,
o~ 3H), 3.01 (s, 3H), 3.47
\,S'O NH (s, 3H), 3.74 (s, 3H)r
So O | 3.76 (s, 1H), 3.80 (s,

O 3H), 4.08 (br s, 2H),
:Ei 4.38 (br s, 1H), 6.29
N (dd, J = 7.6, 1.5 Hz,
1H), 6.41-6.45 (m, 1H),
6.53-6.58 (m, 1H), 6.64-
6.69 (m, 1H), 6.71 (d, J
= 8.0 Hz, 1H), 6.79 (d, J
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, 7.8,1.4Hz,1H),6.56 (td,J=7.8,1.4Hz, 1H), 6.66(dd, J=7.8,
1.4Hz, 1H), 6.69-6.74 (m 1H), 6. 70(d, J=7.8 Hz, 1H), 6. 78(d, J=7.8
Hz, 1H), 6. 80(d, J=2.4 Hz, 1H), 6.85(dd, J= 8.1, 2. 4Hz, 1H), 7. 22

7- (4-1sopropyl sul fonyl oxy 2-net hoxyphenyl)-8-(2-neth
oxyphenyl anirnomet hyl J=1,73, 3-Tri net NyI- 3, A=dghydrp; T HGUi noXak | qdz Qfle
(Compou nd |No. 2-5) 7- (4 Cycl opent yl sul f ony! %x%; ﬁ tﬂqur@n?' -rre
t hoxyphenyllanmi nonet hyl )-1, 3,3-trinmethyl-3,4-di f % Q e
1.19°Cs,_

(Conpo und No.2-6) 1H NMR (400 MHz, CDCl
1.54 (d, J = : . :
3.73(s, 3H), 3. 76(s, 1H), 3. 79(s, 3H), 4. 10

Using any compounds among Reference Compound
No.1l4-6 and commercially available compounds, the
following Compounds No.2-2 to 2-7 were obtained by a

method similar to that of Compound No.2-1.

7-(4-Cyclopropylsulfonylox | 'H-NMR (400 MHz, CDCls)

y-2-methoxyphenyl)-8-(2-me | d 0.96-0.98 {m, 2H) ,
thoxy-phenylaminomethyl)-1}1.16-1.19 (m, 2H), 1.21
+3,3-trimethyl-3,4-dihydr| (s, 3H), 1.43 (s, 3H),
o-1lH-quinoxalin-2-one (Com|2.33-2.38 (m, 1H), 3.48
pound No.2-2) {s, 3H), 3.74 {s, 3H),
3.76¢ (s, 1H), 3.79 (s,
3H), 4.05 (s, 2H), 4.41

o’ (br s, 1H), 6.29 (dd, J =
ZX\ c) 7.8, 1.5 Hz, 1H), 6.55
(¢d, J = 7.8, 1.5 Hz,
1H), 6.65 (dd, J = 7.8,
_0 O T< 1.5 Hz, 1H), 6.68-6.72
(m, 1HY, 6.71 (d, J = 7.8
Hz, 1H), 6.79 (d, J = 7.8
Hz, 1H), 6.86 (d, J = 2.3
Hz, 1H), 6.91 (dd, J =
8.1, 2.3 Hz, 1H), 7.18
(d, J = 8.1 Hz, 1H)

8~ (2-Methoxyphenylaminomet | "H-NMR (400 MHz, CDCli)

hyl)-7-[2-methoxy-4-(3,3, |d 1.20 (s, 3H), 1.43 (s,
3-trifluoropropylsulfonylo|3H), 2.74-2.86 (m, Z2H},
xy)phenyl]-1,3,3-trimethy|3.39-3.44 (m, 2H), 3.46
1-3,4-dihydro-1H-guinoxali| (s, 3H), 3.73 (s, 3H),
n-2-one {(Compound No.2-3) 3.77 (s, 1H), 3.80 {3,

3H), 4.09 (s, 2H), 4.39
{(br s, 1H), 6.29 (dd, J =
o’ 7.8, 1.4 Hz, 1H), 6.56

)
F>k\/~\ 0 (td, J = 7.8, 1.4 Hz,

1H), 6.66 (dd, J = 7.8,
1.4 Hz, 1H), 6.69-6.74
0 “‘D :Ei (m, 1H), 6.70 (d, J = 7.8
Hz, 1H), 6.78 (d, J = 7.8
Hz, 1H), 6.80 (d, J = 2.4
Hz, 1H), 6.85 (dd, J =
g.1, 2.4 Hz, 1H), 7.22
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(s, 2H), 4.43 (br s, 1H), 6.30(dd,J =7.8,1.4 Hz,1H),6.56 (td, J =
7.8,1.4Hz,1H),6.66 (dd, J =7.8, 1.4 Hz, 1H), 6.70 (d, J = 8.1 Hz, 1H)
6.71 (td, J =7.8, 1.4 Hz, 1H, 6.79 (d, J =8.1 Hz, 1H), 6.84 (d, J = 2.2
Hz, 1H), 6.88 (dd, J =8.2, 2.2 Hz, 1H), 7.18 (d, J = 8.2 Hz, 1H 1H NMWR
(500 MHz, QDCI3) 6 119 (S5, 3H, 1.42 (S, T3H) & D-g. $947 2fk) 1. 85-1.89
(m 2H), 2.6=2313 % 2 j q? - ’,‘o"_ - 40k “—.' 810" SnPALI H 3. 73
Fg’gk%’ib7f( ‘methoXyphehyl))'-8- §melfj? :'4 PES, y '-2@ 6.7 H £8’1 4
oxyphenylaminomethyl)-1,3, |6H), 1.19 (s, 3H), 1.42
3-trimethyl-3,4~dihydro-1]| (s, 3H), 2.39-2.47 {m,
H-quinoxalin-2-one ({(Compou |1lH), 3.12 (d, J = 6.4 Hz,
nd No.2-4) 2H), 3.46 (s, 3H), 3.73
(s, 3H), 3.7% (s, 1H),
3.79 (s, 3H), 4.10 (s,
o~ 2H), 4.41 (br s, 1H),
.0 NH 6.30 {(dd, J = 7.7, 1.5
\Tigs Hz, 1H), 6.56 (td, J =

1), 6.70 (d, J = 7.9 Hz,
1), 6.71 (td, J = 7.7,
1.5 Hz, 1H), 6.79 (d, J
7.9 Hz, 1H), 6.84 (d, J =
2.3 Hz, 1H), 6.87 (dd, J
= 9
(

-eo |
N0 7.7, 1.5 Hz, 1H), 6.65
o) u[; :Ei (dd, J = 7.7, 1.5 Hz,

d N

H

8.2, 2.3 Hz, 1), 7.1
d, J = 8.2 Hz, 1H)
7-(4-Isopropylsulfonyloxy | 'H-NMR (400 MHz, CDCls)
2-methoxyphenyl)-8-(2~meth & 1.192 (s, 3H)}, 1.42 (s,
oxyphenylaminomethyl)-1,3, |3H}), 1.54 (d, J = 6.8 Hz,
3-trimethyl-3,4-dihydro-1|6H}), 3.41 (sept, J = 6.8
H-quinoxalin-2-one (Compou{Hz, 1H), 3.46 (s, 3H),

nd No.2-5) 3.73 (s, 3H), 3.76 (s,
1H), 3.79 (s, 3H), 4.10

(s, 2H), 4.43 (br s, 1H),

o~ 6.30 (dd, J = 7.8, 1.4

0 NH Hz, 1H), 6.56 (td, J =
O"S‘b O | 7.8, 1.4 Hz, 1H), 6.66
N0 (dd, J = 7.8, 1.4 Hz,

0 O 2 1H), 6.70 (d, = 8.1 Hz,

ﬂ 1H), 6.71 (td, J = 7.8,

1.4 Hz, 1H), 6.79 (d, J =

8.1 Hz, 1H), 6.84 (d, J =

2.2 Hz, 1H), 6.88 (dd, J

8.2, 2.2 Hz, 1H), 7.18

(d, J = 8.2 Hz, 1H)

7-(4-Cyclopentylsulfonylox IH_NMR (500 MHz, CDCl;)
y-2-methoxyphenyl)-8-(2-me |8 1.19 (s, 3H), 1.42 (s,
thoxyphenylaminomethyl)-1, [ 3H), 1.66-1.69 (m, 2H),
3,3-trimethyl-3,4-dihydro-|1.85-1.89 (m, 2H), 2.07-
1H-quinoxalin-2-one (Compo |2.13 (m, 2H}, 2.19-2.24
und No.2-6) (m, 2H), 3.46 (s, 3H),
3.58-3.62 {(m, 1H), 3.73
(s, 3H), 3.75 (s, 1H),
3.79% (s, 3H), 4.09 (s,
Z2H), 4.42 (br s, 1HY,
6.29 (dd, J = 7.8, 1.4
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ONHI O 1\r< HHz, 1H),6.56(td,J= 7.8, 1.4Hz, 1H), 6. 65 (dd, J=7. 8, 1. 4Hz,
1H), 6. 70(d, J=7.9Hz, 1H),6.71(td,J=7.8, 1.4Hz, 1H),6.78(d,J=

7.9Hz, 1H), 6. 84(d, J= 2. 3Hz, 1H), 6. 88(dd, J =8.2,2.3Hz, 1H), 7. 18 (d,J =8. 2Hz, 1H)
8- (2- Met hoxyphenyl am nonet hyl) - 7- (2 met hoxy 4- propyl

sul f onyl oxyphenyi)=1-373-t IIHBLHyL 374-d ¥9lulﬁh-qu6lqg%alhniz one =
(Compound o|. 2-7) ,. 0 , S 1 1(C N 3H), 8.8, 1.4 Hz, 1H), 6.65
o’ (dd, J = 7.8, 1.4 Hz,
O\ 0 1H), 6.70 (d, J = 7.9 Hz,
1H), 6.71 {(td, J = 7.8,
1.4 Hz, 1H), 6.78 (d, J =
0 O :/Q 7.9 Hz, 1H), 6.84 (d, J =
2.3 Hz, 1H), 6.88 (dd, J
= 8.2, 2.3 Hz, 1H), 7.18
(

J = 8.2 Hz, 1H)

B- (2-Methoxyphenylaminomet H- NMR (500 MHz, CDCls)
hyl)-7-(2-methoxy-4-propyl |d 1.11 (t, J = 7.5 Hz,
sulfonyloxyphenyl)-1,3,3-t|3H), 1.1%8 (s, 3H), 1.42
rimethyl-3,4-dihydro-1H-qu| (s, 3H), 1.96-2.04 {m,
inoxalin-2-one (Compound N|2H), 3.15-3.18 (m, 2H),
0.2-7) 3.46 (s, 3H), 3.73 (s,
3H), 3.76 (br s, 1H),
3.79 (s, 3H), 4.10 (br s,

o~ 2H), 4.40 (br s, 1H),
~~g O NH 6.29 (d, J = 7.6 Hz, 1H),
e | 6.56 (t, J = 7.6 Hz, 1H),
N0 6.65 (d, J = 7.6 Hz, 1H),
0 O L 6.70 (d, J = 7.9 Hz, 1H),
- N 6.71 (t, J = 7.6 Hz, 1H)
H ! r [
6.78 (d, J = 7.9 Hz, 1H),
6.84 (d, J = 1.9 Hz, 1H),
6.87 (dad, J = 8.0, 1.9
Hz, 1H), 7.19 (d, J = 8.0
Hz, 1H)

Example 3

7-[4-{3-Benzylaminopropylsulfonyloxy)-2-
methoxyphenyl] -8-(5-fluoro-2~methylphenoxymethyl) -
1,3,3-trimethyl-3,4-dihydro~-1H-quinoxalin-2-one
(Compound No.3-1)

A mixture of 7-[4-(3-chloropropylsulfonyloxy)-
2-methoxyphenyl]-8-(5-fluoro~-2-methylphenoxymethyl) -
1,3,3-trimethyl-3, 4-dihydro-1H~gquinoxalin-2-one
(Reference Compound No.1-40, 50.0 mg, 0.0846 mmol),
benzylamine (92.4 puL, 0.846 mmol), and potassium

iodide (16.92 mg, 0.102 mmol) was suspended in
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NH |

O N, .40 reZ H 1H NVR(500 MHz, 00013) 51.11(t,J=7.5Hz,

3H), 1. 19(s, 3H), 1. 42 (s, 3H), 1. 96-2.04(m 2H), 3. 15-3. 18(m 2H),

3.46(s, 3H), 3. 73(s,
6.29(d, J=7. 6Hz, 1H)
6.70(d, J=7. 9Hz, 1H)

at

acetate

was washed with water

mL) ,

the solvent was removed under reduced pressure.
obtained residue was

chromatography

titled

product.

3.76(brs, 1H),

6.56(t, J=7.6Hz, 1H),
6.71(t,J=7.6Hz, 1H), ‘
6. 84(d, J=1. 9¥RhYAFoUs. 8¢ Hadizth vl formamide

50°

cC for 5

(50 mL)

compound

hours.

was added thereto.

{hexane-ethyl
(21.4 mg)

(Yield 38%)

3.79(s,3H),4.10(brs,
6. 65(d, J=7. 6Hz,
6. 78(d, J=7. 9Hz
(0.4 mL
After ccoling
The

(50 mL)

dried over anhydrous magnesium sulfate,

acetate)

as a colorl

and saturated brine

2H) , 4. 40(brs, 1H),
1H,

yﬁdnd stirred
down, ethyl
organic layer
(30
and then

The

purified by silica gel c¢olumn

to give the

ess amorphous

TH-NMR
& 0.97
(s, 3H),

2.13-2.20
2.83 (t,
2H}, 3.
2H),
3.75
{s,

4.80
1H),
Hz, 1H),
11.1,
6.40 (td,
Hz, 1H},
8.1 Hz,

J =

(br
2H) ,
(d,

(m,

dd, J =
H), 7.24

(400 MHz,
(s,

3.40

5.16

2.3
1H),

8.1 H=z,

2.3 H=z,

CDCl3)
1.27
3H),

3H},
2.01 (s,
{m, 2H),

J = 6.6 Hz,
43-3.47 (m,
(s, 3H),
1H), 3.80
3.8 (s, 3H),
J = 13.4 Hz,
(d, J = 13.4
6.04 (dd, J =
Hz, 1H},

J = 8.2, 2.3
6.72 (d, JT =
6.85 (d,
1H), ©.88-
.92 (d,
1H), 6.94
8.2, 2.3 Hz,
-7.35 {m, 6H)

Sy

1H),

Using any compounds among Compound No.1-40 and

commercially

Compounds

available

No.3-2 to

compounds,

3-5 were obtained

similar to that of Compound No.3-1.
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Hz, 1H), 7. 19(d, J=8.0 Hz, 1H) Exanmple 3
7-[4- (3-Benzyl am nopr opyl sul f onyl oxy) - 2-
met hoxypheny1] - 8- (5-f | uor o- 2- net hyl phenoxynet hyl ) -

1,3,3-trinet hyI 3, 4-di hydr o- 1H gui noxal i n- 2-one (Conmpound No. 3-1) A
m xture of 7Fai4=C opt

2- met hoxyph 3 th]i ?%‘5 ugrw%ﬁﬁng EHI&%%xwmﬁtﬁhq 500 MHZ' CD813)6
1,3,3-trima§§ :% n(S)?Iln ere fou

No. 1- 40, 50 no@lb%ﬂﬁ rw%y(gécn 1)1, 5aém

pot assi um i pHi de¢ 6.3 g lﬁ‘e

N, N- di et hyl@aiﬁam%@q@hlm? &ﬁl& stqor“f‘l%‘ﬂu’ét f F“ 5 R?t efSs

cool i ng do ¥ehyZdcetate (50 ml) was added iHereto? ani c (Mwér
was washed with water (50 mL) andF ated QrdHe (302an%7 %Ir @d ovks
anhydr ous nmgnesi um sul fate, and th he sol|vht, was 3r.énbvadl Gnder(meduced
pressure. The obtained residue was p ted Q2] idaZgel (tol uhm= 6.9

chr omat ogr hy\ga@xg,ng-/e{ hyth oto giveg H e pHYl ed cohpesnd I, 4 ny)

as a colorlss ano phougj]. {00 flelld 389 3.68 (s, Using angocopgpolinds
anong Conpound No.T-40 nu-- Lal N i llady e, canpeunds, the fid J®W ng
Conpounds No. 3-2 to 3-5 were olt ai by n”etmpd shm | a4r d® t(gat 1q{

Conmpound No|. 3-1. 8- (5- Fl uoro
thyl)-7-[ 2-jmet hoxy- 4- ( 3- propy | am nopr épyl sulif oxg Bhf’eny
MHz, CDC13) [60.91(s, 3H),0.96 (t,J=7.3Hz, 3H), f NE( |
1.28(s,3H),[1.58- o0-1H qui noxali n- 2-one(C0rrp0L 1d3§b ’) J = 8.2,

2.
Hz, 1H) 6.51 (dd, J
7.9, 2. 1 Hz, 1H), 6.53
(d, §J = 2.1 Hz, 1H),
6.70 (d, J = 7.9 Hz,
1H), 6.87 (d, J = 7.9
Hz, 1H), 6.88-6.91 {(m,
1HYy, 7.16 (d, J = 7.9
Hz, 1H)
8- (5-Fluoro-2-methylphenoxyme | "H-NMR (400 MHz, CDClj)
thyl)-7-[2-methoxy-4-[3-(morp |& 0.97 (s, 3H), 1.28
holin-4-yl}propylsulfonyloxy] | {s, 3H), 2.01 (s, 3H),
phenyl}-1,3,3~-trimethyl-3,4-d|2.13-2.20 (m, 2H),

ydr

IA
I u~_~.~31

ihydro-1H-quinoxalin-2-one (Co|2.45 (t, J = 4.6 Hz,
mpound No.3-3) 4H)Y, 2.52 (t, J = 6.7
F Hz, 2H), 3.41-3.45 {(m,

2H}), 3.46 (s, 3H),

3.70 (t, J = 4.6 Hz,

0 4H), 3.75 (s, 1H),

N/\/\SO 3.84 (s, 3H), 4.80 (d,

0 O 0

¢.04 (dd, J = 11.2,
2.4 Hz, 1H), 6.40 (td,
J = 8.3, 2.4 Hz, 1H),
6.73 (d, J = 8.0 Hz,
1Hy, .85 (d, J = 8.0
Hz, 1H), 6.89-6.93 (m
1H), 6.%93 (d, J = 2
Hz, 1H), 6.96 {(dd, J
8.1, 2.3 Hz, 1H), 7.3
{d, J = 8.1 Hz, 1H)

8- (5-Fluoro-2-methylphenoxyme | TH-NMR {500 MHz, CDCl;)
thyl)-7-[2-methoxy-4-[3-(pipe |d 0.97 (s, 3H), 1.27
ridin-1l-yl)propylsulfonyloxyp| (s, 3H), 1.40-1.45 (m,

I

NO |J = 13.5 Hz, 1H), 5.17

0 O L (d, J = 13.5 Hz, 1H),
- N
H
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1. 66(m 2H), 2. 02(s,
2H), 3. 24(t, J=6. 9 HO
3H), 4. 85(d, J=13. 6z, 1H), 4. 99(s, 1H),

"0 0 |

H

3H), 2.31-2.37(m F 2H), 2.97-3.00(m
0 NO Hz, 2H), 3. 47(s, 3H),

5.21(d, J=13. 6Hz,

0 2H), 3. 13-3. 16(m
3.68(s, 1H), 3. 80(s,
1H), 6. 05(dd, J=

henyl]-1,3,3-trimethyl-3,4-di
hydro-1H-guinoxalin-2-one (Com
pound No.3-4)

2R}, 1.54-1.60
4H} , 2.01 (s,
2.13-2.18 (m,
2.37 ({(br s, 4H),
(t, J 6.7 Hz,
3.38-3.42 (m,
3.46 (s, 3H), 3.74 (s,
iH} , 3.84 (s, 3H),
4,81 (d, J 13.4 Hz,
1HY, 5.17 {(d, J 13.4
Hz, 1H), 6.05 (dd, J
11.0, 2.4 Hz, 1H)},
6.40 (td, 8.2, 2.4
Hz, 1H), ©.72 {4, J =
7.9 Hz, 1H), 6.85% (d,
7.9 Hz, 1H), 6.89-
2 (m, 1H), 6.93 (d,
2.1 Hz, 1H),

J 8.2,
14y, 7.32 (d,
Hz, 1H)
"H-NMR
& 0.97
(s, 3H),
2.12-2.18
2.23 (s,
3H), 2.51
Hz, 2H), 2.54 (t,
6.6 Hz, Z2H),
J 6.0 Hz,
3.42 (m, 2H),
3H), 3.74 ({
3.84 (s, 3H),
J 13.4 H=z, 1H),
{d, J 13.4 Hez,
5 (dd, J
Hz, 1H),
8.

{m,
3H),
2H) ,
2.45
2H) ,
2H),

J

o

J
6.
J
( =

(500 MHz,
{s, 3H},
2.01 (s,
(m,
3H), 2.44
{(t, J

CDCls3)
1.27
3Hy,
2H),
(s,
6.0

8- {5-Fluoro-2-methylphenoxyme
thyl)-7-[2-methoxy-4-[3-[N-{
2-methylamincethyl)-N-methyla
mino]propylsulfonyloxy]phenyl
1-1,3,3-trimethyl-3,4-dihydr
(Compoun

o-1H-quinoxalin-2-one
d Neo.3-5)

11.3,
6.40 (td,
2.4 Hz, 1H),
J 8.1 H=z,
(d, J
6.89-6.92
6.93 (d, J = 2.
1H), 6.96 (dd,
2.4 Hz, 1H), 7.3
8.2 Hz, 1H)

1 = O~

6.
2.
J 2,
(d,
6.86
1H),

6.72
1H),
Hz,

1H},
Hz,

8.2,
{(d, J

[Preparation Examples]

Hereinafter, typical preparation examples of the
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11.3,2.4Hz, 1H), 6.38(td,J=8.2,2.4 Hz, 1H),6.51(dd,J= 7.9,2.1Hz, 1H), 6.53
,J=2.1Hz, 1H), 6.70(d,J=7.9Hz, 1H),6.87(d,J=7.9 Hz,1H),6.88-6.91(m
, 7.16(d, J=7.9 Hz,1H) 8-(5-Fl uoro-2- et hyl phenoxyne

present compound are shown.

1) Tablet (in 150 mg)

Present compound 1 mg
Lactose 100 mg
Cornstarch 40 mg
Carboxymethyl cellulose calcium 4.5 mg
Hydroxypropyl cellulose 4 mg
Magnesium stearate 0.5 mg

A tablet of the above-mentioned formulation is
coated with 3 mg of a coating agent (for example, a
coating agent which is used conventionally such as
hydroxypropylmethyl cellulose, macrogcl or a silicone
resin), whereby an objective tablet can be obtained. In
addition, a desired tablet can be obtained by
appropriately changing the kind and/or amount of the

present compound and additives.

2} Capsule (in 150 mg)

Present compound 5 mg

Lactose 135 mg
Carboxymethyl cellulose calcium 4.5 mg
Hydroxypropyl cellulose 4 mg
Magnesium stearate 1.5 mg

A desired capsule can be obtained by

appropriately changing the kind and/or amount of the

present compound and additives.
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1H NVR(400 MHz, CDC13) thyl)-7-[2-nethoxy-4-[3-(norp 60.97(s,3H), 1. 28

hol i n- 4-yl ) propyl sul fonyl oxy] (s, 3H), 2.01(s, 3H),

phenyl] -1, 3, 3-trinmethyl-3,4-d 2.13-2.20(m 2H), ihydro-1H qui noxal i n-2-one
(Co mpound No. 3-3) 2.45(t,J=4.6Hz, 4H),2.52(t,J=6.7 F 410

Hz, 2H), 3. 41-3. 45(m _ 2H), 3 46(5 SFQ 3.70(t,J=4.6Hz, CN'.....-------- . Y%AD
411 o)d b 419 oEve drop '(in )
Present compound 100 mg
Sodium chloride 900 mg
Polysorbate B0 500 mg
Sodium hydroxide q.5.
Hydrochloric acid g.s.
Sterile purified water d.s.

A desired eye drop can be obtained by appropriat
ely changing the kind and/or amount of the present com

pound and additives.

[Pharmacological Test]
l. Evaluation Test for Binding Activity to GR

In order to evaluate a binding activity to GR,
a receptor competitor assay was carried out by a
fluorescence polarization method. In the assay, a GR
competitor assay kit {manufactured by Invitrogen, cat
No. P2816) was used, and a procedure was carried out
according to the protocol attached to the kit.

Hereinafter, the specific method will be described.

{Preparation of Reagents)

GR screening buffer: A buffer containing 10 mM
potassium phosphate (pH 7.4), 20 mM sodium molybdate
(Na;MoQO4), 0.1 mM ethylene diamine tetraacetic acid
(EDTA), 5 mM dithiothreitol (DTT), 0.1 mM stabilizing

peptide and 2% dimethylsulfoxide was prepared.
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Il N,..*0 4H), 3. 75(s,1H), 3.84(s, 3H),4.80(d, J=13.5Hz, 1H),5. 17
(d,J=13.5Hz, 1H), N 6.04(dd,J=11.2, H 2.4Hz, 1H),6.40(td, J=8.3,2.4Hz, 1H),
6.73(d,J=8.0Hz, 1H),6.85(d,J=8.0 Hz, 1H),6.89-6.93(m
4 x GS1 solution: Fluormone™ GS1, which is a
fluorescent glucocorticeoid ligand, was diluted with GR
screening buffer, whereby a 4 nM solution was prepared.
4 x GR solution: Recombinant human GR was diluted

with GR screening buffer, whereby a 16 nM solution was

prepared.

(Preparation of Test Compound Solution)
After a test compound was dissolved in
dimethylsulfoxide, the resulting solution was diluted

with GR screening buffer, whereby a 20 pM test compound

solution was prepared.

(Test Method and Measurement Method}

1) The test compound solution was added in an
amount of 10 pL into each well of a 384-well plate,
and then, 4 x GS1 solution and 4 x GR solution were
added in an amount of 5 pL into each well,
respectively.

2) The plate was incubated in a dark place at
room temperature for 2 to 4 hours.

3) By using a multimode plate reader, Analyst™
HT (manufactured by LJL Biosystems), fluorescence
polarization of each well was measured. As the blank,
a well containing GR screening buffer in place of the
test compound and 4 x GS1 solution was used.

4) The same procedure as that in the above 1)
to 3) was carried out except that GR screening buffer

was used in place of the test compound solution, and
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1H),6.93(d,J=2.3 Hz,1H), 6.96(dd,J= 8.1,2.3Hz,1H),7.33 (d,J =8.1Hz, 1
8- (5- Fl uor o- 2- net hyl phenoxynme 1H NVR(500 WHz, CDC13)
thyl)-7-[ 2-met hoxy-4-[ 3-(pi pe 60.97(s, 3H), 1. 27
ridin-1-yl)propyl sul fonyl oxyp (s,3H), 1.40-1.45(m 2H),1.54-1.60(m
4H),2.01(s,3H), 2.13-2.18 (m 2H), 2.37 (br s, 4H), 2.45 (t, J = 6.7 Hz,
3. 38- 3. 4Re( moingdae asub) , was74 takepH) 28 gihs, BAPAtAVR
1H), 5.17 (d, J = 13.4 Hz, 1H), 6.05 (dd, J = 11.0, 2.4 Hz,

2H),

J = 13.4 Hz,
1H)

7.9 Hz,
8.2, 2.1
(37 3|_|)1
(s,

Hz,

(d,

Hz,

J =

8.2,

,640(t‘€l°n;‘}r9182 24Hz 1H), 6.72 (d, J = 7.9 Hz, 1H), 6.85 (d,

Ry, 71 s sederding g8 (8 e Lo e a7

2 550 E? ) Jids o Eattigi POk, udipe TR 7Ry, foRdnpEngione 2 2,

H)

(d,
J

0. 97
2 44

J = 13, 4‘9ﬁ§ %An‘g Zlﬁl(afe 4§f(%he3H):es% %rﬁ}gouﬁﬂ) s@l@fﬁ&?i %h’)d 4 81

13.4 Fz, =

“ﬂ 6. 49hétd©bkal§ea % s iy 1|Wa’SG ng@ﬁ Jas 8ﬁhét bH&tﬁh@
8.1 Hz, 1H), .93 (d 2.4 Hz,

192 (m 1M, 1H . °6. 96 (dd,

2.4 Hz,cgﬁi,{rol_BZ (d J 8.2 Hz 1H) [Preparatlon Exanpl es]

(Calculation Equation of GR Binding Ratio)

A GR binding ratio (%) was calculated from the
following equation.
GR binding ratio (%) = 100 =x [l - (fluorescence
pelarization of test compound solution - fluorescence
polarization of positive control solution) /
{fluorescence polarization of negative control
solution - fluorescence polarization of positive

control solution)]

{Test Results and Discussion)

The Compounds No.l-~1 to 1-44, 2-1 to 2-7, and
3-1 to 3-5 were uses as test compounds, and then all
of those compounds showed the GR binding rate of 80%

Qr more.

2. Evaluation Test for GR Agonist Activity

In order to evaluate a GR agonist activity of
the present compound, the inhibitory effects on the
I1L-6 production induced by lipopolysaccharide (LPS)

in human corneal epithelial cells. IL-6 levels in the
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Hereinafter, typical preparation exanples of the present conpound are
shown. 1) Tablet (in 150 ng) Present conpoundl ngy Lactosel00 ng
Cornstarch40 ng Car boxynet hyl cellul ose cal ciumt. 5 ng Hydroxypropyl

cel l ul ose4 ng Magnesi um stearate0.5 ny A tablet of the
above-nentioned formulation is coated with 3 ng of a coatin agent (for
exanpl e, a coihpiagest NEAERN YU d edRVERT ohal 1y §héh PEER human

hyd I hyl. |l ul : I . i i ' b

obj ect | ve LAHEr Edf oPOBRELAGEE THIGHHEESn, G UobPr 6 KAMTEE) car b
Coraones andBar BrGEeI S LRETS S8 oL BB B PuF
ol o etsa IR RgYy IR cifey | koS G SUIE. S TOMUHIPEORY! b,

cel | ul ose4 gnhesi um steara ng A desiredcapsul ecanbeobt ai ne

appropri at el &@f‘f‘ggnﬁett &ipg; andlorg amunt gf the present conpound and
additi ves. %[3 Eye drop (1 n 100 nL) Present conpound Sodi um chl ori de

Pol ysor bat e 80 Sodi um hydroxi de Hydrochl oric acid
(Preparation of Reagents)
LPS solution: After LPS was dissolved 1in
phosphate buffer solution (hereinafter referred to as
PBS(-)), the resulting solution was diluted with 10%
FBS-DMEM/F12 medium, whereby a 1 pg/mL LPS solution

was prepared.

(Preparation of Test Compound Sclution and
Dexamethasone {hereinafter referred to as DEX)
Soclution)

After a test compound was dissolved in
dimethylsulfoxide (hereinafter referred to as DMSO), the
resulting solution was diluted with 10% FBS-DMEM/F12
medium, whereby a 100 pM test compound solution was
prepared. A 100 pM DEX solution was prepared by the same
method, and the inhibitory ratio of IL-6 production of

DEX was evaluated to use for calculating efficacy (%DEX).

(Used Cell and Method of cell culture)

Used cell: SV40-immortalized human corneal
epithelial cells (HCE-T) (RIKEN)
Passaging method:

1} Subconfluent HCE-T c¢ells were rinsed with
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Sterile purified water 100 ng 900 ng 500 ng q. 5. q. 5. . 5. A
desired eye drop can be obtained by appropriat ely changing the kind and/or
anount of the present corn pound and additives. [Pharmacol ogical Test] 1.
Eval uation Test for Binding Activity to GR In order to evaluate a

bi nding activity to GR, a receptor conpetitor assay was carried out by a

f1 uor escencePBollari-zafin¢h retewecd| niRe adIAP SN FOTBnpEPLLdL AUssdBL ki t
(nanufacturqg bé hnvitgggen, cat No. P2816) was used, and a procedure was
carried out ABEBFHi F§ 4 the protocol attached to the kit. Hereinafter, the

specific method w Ll be, described. (Preparation of Reagents).

screeni ng buffer: )buﬁgpﬁbﬂt aiwrﬁé]g igaﬁ%llﬁﬁqé%%i uﬁ]ypho‘%%%ﬁ?g (p%fllﬁg}iﬁ),
20 nmM sodi um ngl ybdat Na2Mb04 0.1 nM et hyl ene. di ami ne tetraacetic acid
(E0TA) -5 RNt hra PR SFBTHEe 0. TOMPRT abi T o1 Mo Hept | G 296

di met hyl sul T uiMleI RS PFEPAEGkaining, 153 GRlg ARL Ui i,f] UOTIDOATM CS1,
which is a fluorescent glucocorticoid [T gand, Was diluted with Screeni ng
buffer, wherehy & MrSOl UbhgMbahud=ePakes, 40pg/mL 4g¥nEhnsOlnt i A '
Reconbi nant human CGR was diluted with GR screening buffer, whereby a 16 nM
sol uti on wastlpeepaeeds.(Preparati on of Test Conpound Sol ution)

After a test conpound was dissolved in dinethylsul foxide, the resulting

sol ution was dilutéd iilteh &Roser esnl hgshueblkeersiameweby o PZlegbktestand
conpound sol ution was prepared. (Test Method and Measurenent Method)

1) The test conpoufdossl utdton Wa80added i #oan &ounitnwied0 gb i vbdadath
well of a 384-well plate, and then, 4 x GS1 solution and 4 x GR sol ution

were added imrefipAdate cfeblgL into each well, respectively. 2)
The plate was incubated in a dark place at roomtenperature for 2 to 4
hours. 3) By ushfg @eHLPti¥BYe p?%FBSPéﬁﬁggg Aral p§EMM medium

f act d LJL Bi t . fl | ari zat i f h |1
s measur e N AL ATRE AR LB CRA e ci L Ay (IR SEF cediid HUF f o1 aBK ) ace
of the test co Oupdlﬁﬂ% 4 x GS1 selutlon S usgg. 4%'TH§°%22F
procedure a*¥hat TR SPord B 82 3} LR T i dFBRETAIRDE t Hdt

screeni ng bq&ﬁ;n:gﬁgeH§%gtk%rp!%&S pf the test conpound sol ution, and

{(Test Method and Measurement Method)

1) HCE-T cells were harvested, and seeded at
2.0x10% cells/0.1 mL/well in a 96-well plate.

2} After incubation overnight, the medium was
removed and a 80 pL of new 10% FBS-DMEM/Ham's F12
medium was added into each well.

3) A 10 plL of test compounds solution was added
into each well.

4) A 10 pL of LPS solution was added into each
well.

5) As a negative control, a 10 uL of 10% FBS-
DMEM/Ham’s Fl12 medium was added into each well
instead of a test compound solution and a LPS

soluticn.
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the obtained result was taken as the negative control. 5) The sane
procedure as that in the above 1) to 3) was carried out except that 2 niM
dexamet hasone was used in place of the test conpound solution, and the

obt ai ned result was taken as the positive control. (Calculation Equation of
GR Bi ndi ng Rati 0) A GR binding ratio &% was cal cul ated from the

fol | owi ng equati on6)GRbi adirrsihive (PYNErede @ [ 10- HE| @ér estend®S-

pol arization of test co nd saol ution - fl.uorescence ri zatian, of

posi tive corR¥BH/EgMsS gﬁ;{% (FREIPES cERRE FIdH Y zg'tr% or??'gijf&né'daasti \?g&(%odnt rol
solution - f]uorescence | arization Q ositive cantro I Test
Resul ts and J[fi’ts%ugélcg"n)w 1 4ns fi&“cSimd n%%sklopf%frﬁ%n%-gﬁyi%}% '1) (2-7,
and 3-1 to 3-5 were,u t,es o] t he Ll .Of e capounds
showed the GR bi nd?ﬁg%ffz&%%ofll Shoba e rr%?gl.gb%%q%\?a’l ugFﬁgﬁn%etsét@%r R

AgONi St Atidh{¥oorod ahB OFflel {pegualuatg achR agophehadalitd tyedle the

present conpound, the inhibitory efrects on the IL-6 production induced by

|'i popol ysacchashde RS ddihymanecoumea hepbhhell-a wetls. IL-6 levels in
the conditioned nedium were feasured using the HTRF human IL-6 Kit
(boehri nger -1 ngel hgiy mTKat iNe.iGAI HPEB)atans blie II-06egurciwaisicar ri%ed out
according to the protocol attached to the kit. Hereinafter, the specific
met hod wi | | wesdeatkidledted Paeparatinen tof Reagéotldowing equP8isagl.uti on:
After LPS was di ssolved in phosphate buffer solution (hereinafter referred
to as PBS(-)), the resulting solution was diluted with 10% FBS- DVEM F12
medi um whereby a 1 pg/nL LPS sol ution was prepared.

. pared, .
( Prepar at i onbfFesuterpaumdSanatiomarit DekandirHulohet ABr &afak? eP fr dileit ed to
as DEX) Sol ution) After a test conpound was dissolved in

di met hyl sul fxPeBCth&™di nafter referred to as DMSO), the resulting sol ution

was diluted with 10% FBS- DVEM F12 nmedi um whereby a 100 gMtest %ogpngund
sol ution was prepaf88 RhOBIFNMDEXTSHUR i 64 wak™ Br SpEPEH Chy Yhe (s

met hod, and the inhibitqry.ratio of IL-6 p uct.l f : | uated to
use for cal ¢ttt FRGS Qcc%dCya‘(:g - l%%dé%%l O&Eig”%br%(‘ﬁc%(qsgg%ég “culture)
The inhibition ratio of IL-6 production (%) = 100 X

{1- (IL-6 level in each group - mean value of IL-6

level in negative control)/{(mean value of IL-6 level
in positive control — mean value of IL-6 level in

negative control) } (%)

Furthermore, the inhibition ratio of IL-6
production (efficacy ($DEX) ) was alsc calculated
according to the following equation.

Efficacy ($DEX) = 100 X { (mean value of 1IL-6

inhibition in compound-treated group)/(mean value of

IL-6 inhibition in DEX-treated group) } (%)

({Results and Discussion)
As an example of the test results, the IL-6
production inhibitory effect (3DEX) of the test

compounds (Compound No.1l-1, Compound No.l-2, Compound
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Used cell: SV40-imortalized human corneal epithelial cells (HCE-T) (R KEN)
Passagi ng net hod: 1) Subconfluent HCE-T cells were rinsed with PBS(-), and
treated with trypsi n-EDTA solution to detach cells. 2) Trypsin was
i nactivated by addi ng SHEM nedi um( suppl enment ed hornone epithelial nedium
DMEM Haml s F12 contai ning 15%BS, 5pg/nmL insulin, 0.%Pg{n% ch8Ierato§%n,

| Ong/ mL humehe E&F3 + 406§FIRO Gt VR ci NP+ t oCPRR TS KO- 176, COFPREGpove
cell suspension s collected, and_ centrifuged at, 1000.r for,. 5 minutes to
obtain pr ecil‘ﬂ)‘i’té\tﬁg'ceqq’@f?oung ﬁo'ﬁﬁ%ﬁe %8%??% elg?e Jg*?énd 8m'nrg M
medi um and di spensed into new.cy ture, fla t fil_asks | bat ed
in a CO2 ing\lll.l%a Gig(’te %FHPeNO%c?I‘co?%“é’n@g rgt%i'(}najsi/() ??@?td%hod
and Measure t - Meth )1 HCE-T r arvest ed ded
2 Ox104 a1 57001 HIRETTY N betvel | CEraPae MO AT SlpoRpORe

i ncubation oyerpight, ddfooBARURYRS- 5 eMoveshiidha 89 .al-of, newnmp¥nd

FBS- DMEM Ham s F12 rmedi um was added i nto each wel |. 3) A 10 pL of
test conmpoungs. sobdti aonpsuadded | Mt P4 cachmgdlnd No.1-36) Bokpopindf LPS
solution was added into each well. 5) As a negative control, a 10
pL of 10% FB&PMEMSHaM Gofd2u redingm Wa32 addethpotiod edich weld 3, | Astmpadirof  a
test conmpound solution and a LPS sol ution. 6) As a positive
control, a 10cM.-8%, 102 mESDVEMNda 53 F12 Guathammd oNeailni 3, 1%oDrSO s
added into each well instead of a test conpound sol ution. 7) After 4
hours i ncubai® oh:-3Supetompanng War el tdl | eSrosbaad| Nog 1kl sCeapcind
supernatants were guantitated usi ng the HTRF human | L-

6 Kit. 8) The
i nhi bition r¥®i6-8£.1 ICopreadction 144 waesTRA e alNed lactdr dFﬁ@‘PtOd”t%e
fol |l owi ng ecwation. (Cal cul ation_Eq a%i on_of the [nhi bi%iﬁn R@tio of AL'G
Pr oduct i on) °°2'2'Th§°imrPr91Hi‘tiid?Pr§f o of OMPB T odifRt foR” ( YRR
cal cul at ed cording to the follow ng.equation. The inhibitio ti f
| L-6 producﬁlg%n (17%)59“%135?{ I‘Eoigfh- 6898'\%:1urf %hég?bupepgn%eoéﬁugal ue

of IL-6 No.3-3) are shown in Table I.

Table I
Test Compound IL-6 Test Compound IL-6
inhibition inhibition
( $DEX ) ( $DEX )

Compound No.1-1 92 Compound No.1-31 76
Compound No.1-2 91 Compound No.l1l-32 90
Compound No.1-3 70 Compound No.1-35 79
Compound No.1-5 88 Compound No.1-36 72
Compound No.1-6 86 Compound No.1-37 74
Compound No.1l-7 94 Compound No.l1l-38 94
Compound No.1-11 99 Compound No.1-32 80
Compound No.1-12 100 Compound No.1-40 84
Compound No.1-13 100 Compound No.1-41 85
Compound No.1-14 86 Compound No.1-42 81
Compound No.1-15 88 Compound No.1-43 82
Compound No.l1-16 91 Compound No.1l-44 88
Compound No.l1-17 83 Compound No.2-2 896
Compound No.1-19 B8 Compound No.Z2-5 74
Compound No,1-20 74 Compound No.Z2-6 82
Compound No.1-21 71 Compound No.Z2-7 94
Compound No.1-22 99 Compound No.3-1 78
Compound No.1-23 83 Compound No,.3-2 70
Compound No.l1l-24 85 Compound No.3-3 85
Compound No.1-30 74

101




| evel in negative control)/(nean value of IL-6 level in positive control -
nmean value of IL-6 level in negative control) ) (% Furthernore,the
inhibition ratio of IL-6 production (efficacy (“EX)) was al so cal cul at ed
according to the follow ng equation. Efficacy(%EX)= 100 X(nean val ue of
IL-6 inhibition in conpound-treated group)/(nmean value of IL-6 inhibition
in DEX-treated group) (9% (Results and Di scussion) As an exanpl e of
the test results, the IL-6 productlon inhibitory effect (%EX) of the test
conpounds (CanounﬁSNbquWnCDhﬁou &hﬁ?]: 1 ﬁﬁouﬁfe$ﬁﬁﬁ 3co

m. i?z Corrpoundalgo liaLn13 %ﬁ{ﬁ I%J 1&“@8‘%‘&%@1% 1- 108%&%
No. 1. 21, C°”‘°°€E%a%‘° Thr %"E%Eﬂﬁ&%l%lg%l%”p%ﬁﬂﬁd“‘lﬁ%sl&% Rormanag
No. 136, 3%%%% R e Eomound NC 135, Aarbonad NecL- 3% Comaind
No. 1- 40, CD&%PQQ nklo. &oﬁﬁouggﬁpQ%nduy%f%QAZasCDQDQQ@def%?ﬂié@; Gongound
mg.l 44, Conpoun . Compound No , Conpound No Conmpound

2-7, CO”D@IE‘@Qa?@u%ﬂe Cogradnd Mor 3- 2heCorposgs ble. 3+3) akBiSROWEGR N
Tabl e I Tabl e | st Conpound IL-6 inhibition ( %OEX ) Test Conpound IL-6
i nhi bition (ad®EXsksCosneundado.sltdr92deonppenc:NbedtI¥e]6 Soppaunrd INp. 1- 2

the inflammatory diseases (bone-joint disorders,

ocular inflammatory diseases and the like).

3. Inhibitory Effect on the Vascular Hyper-
Permeability in Allergic Conjunctivitis Model

In order to evaluate anti-allergic effect of
the present compound, the inhibitory effect on the
vascular hyper-permeability in allergic
conjunctivitis model in mice was examined. This
effect was calculated based on dye leakages of
vehicle-treated group (control group) and test

compound~-treated group.

(Preparation of Test Compound Suspension)
By adding 0.5% polysorbate 80/saline to the
test compound, a 1% (W/V) test compound suspension

was prepared.

(Procedure of Allergic Conjunctivitis Model and
Evaluating Method)

1) Ovalbumin absorbed on aluminum hydroxide gel
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91 Conpound No. 1-32 90 Conpound No. 1-3 70 Conmpound No. 1-35 79 Conpound
No. 1-5 88 Conpound No. 1-36 72 Conpound No. 1-6 86 Conpound No. 1-37 74
Conmpound No. 1-7 94 Conpound No. 1-38 94 Conpound No. 1-11 99

was dissolved in saline (20 pg ovalbumin/mL), and
male BALB/c mice, € weeks cld, were actively
sensitized to the antigen by intraperitoneal
injections of 500 puL of it.

2) On the 6th day from sensitization,
sensitized mice were boosted by additional
intraperitoneal injections of 500 TAR ovalbumin
absorbed on aluminum hydroxide gel (20 Hg
ovalbumin/mL} .

3) On the 11th day, 12th day, 13th day, 1l4th
day and 15th day from the first sensitization,
allergic conjunctivitis were induced by instillations
to the right eyes of the mice of 2 pg of 50% glycerol
solution containing 15% (W/V) ovalbumin.

4) 2 pg of test compound suspension per eye was
instilled to the right eye of the above mice 15 min,
1 hr and 3 hrs before ovalbumin instillation (three
times) on the 15th day from sensitization. In
vehicle-treated group (control group), the mice were
instilled with 0.5% polysorbate BO/saline in
substitution for test compound suspension.

5) Just before ovalbumin instillation on the
15th day from sensitization, all animals received a
tail intravenous injection of 0.1% Evans blue dye.
The right periocular tissues of the mice, which were
the leaked parts of dye, were collected 30 min after
ovalbumin instillation. The dye was extracted from
the tissues with the dye extraction liguid. Then the

absorbance of the dye extract was measured. The dye
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Compound No. 1- 39 80 Conpound No. 1-12 100 Conpound No. 1-40 84 Conpound
No. 1- 13 100 Conpound No. 1-41 85 Conpound No. 1-14 86 Conpound No. 1-42 81
Conmpound No. 1-15 88 Conpound No. 1-43 82 Conpound No. 1-16 91 Conpound

No. 1-44

leakage was calculated from the absorbance value, and

the inhibition ratio of the vascular hyper-

compound-treated group Wwas

permeability of test

calculated according to calculation equation 1.

(Calculation Equation 1)

The inhibition ratio of the wvascular hyper-
permeability of test compound-treated group (%) = (1-
Ax/Ao) x 100

(control

Lo : Dye leakage 1in vehicle-treated group

group)

Ax : Dye leakage in test compound-treated group

(Test Results and Discussion)

As an example of the test results, the
inhibition ratioc of the vascular hyper-permeability of
test compounds (Compound No.1l-1, Compound No.1l-2,
Compound No.1-5, Compound No.1l-11, Compound No.1l-12,
Compound No.1-16, Compound No.1-22, Compound No.1-23,
Compound No.1-44, Compound No.2-6, Compound No.2-7)

are shown in table II.

Table II
Test Compound The Test Compound The
inhibition inhibition
ratio of the ratio of the
vascular vascular
hyper- hyper-
permeability permeability
(%) (%)
Compound No.1-1 36 Compound No.l1-22 21
Compound No.1-2 37 Compound No.1-23 10
Compound No.1-5 30 Compound No.1-44 22
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88 Conpound No. 1-17 83 Conpound No. 2-2 86 Conmpound No. 1-19 88 Conpound
No. 2-5 74 Conpound No. 1-20 74 Conpound No. 2-6 82 Conpound No. 1-21 71
Conmpound No. 2-7 94 Conpound No. 1-22 99 Conpound No. 3-1 78

Compound No.1-11 20 Compound No.2-6 13
Compound No.1-12 15 Compound No.2-7 35
Compound No.1-16 18

(The values were the mean value of 6 eyes, 6 animals.)

As shown in Table II, the present compound has
inhibitory effect on the vascular hyper-permeability.
Therefore, the present compound 1is useful as a
therapeutic agent for anterior ocular inflammatory
diseases, especially allergic ocular diseases such as

allergic conjunctivitis.

4, Evaluation Test for Inhibitory Effect on Choroidal
Neovascularization

The choroidal neovascularization (CNV) model in
rats 1s known as one of the popular methods for
evaluating the CNV inhibitory effect of drugs. This
method is reported in Graefe’s Arch. Cli. Exp.
Ophthalmol., 235, 313-319 (1997). According to this
method, the CNV examinations were performed to
evaluate the CNV inhibitory effect of test compounds
by comparing the incidence rates of CNV in vehicle
group (control group) with test compound-treated

groups.

(Preparation of Test Compound Suspension)

For eye drop administration, a 1% (w/v) test
compound suspension was prepared by adding 0.5%
polysorbate 80/saline to the test compound. For

subconjunctival injection, a 20 mg/mlL test compound
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Conmpound No. 1-23 83 Conpound No. 3-2 70 Conpound No. 1-24 85 Conpound No. 3-3
85 Conpound No. 1-30 74 As shown in Table |, the present conpound
showed an excellent I1L-6 production inhibitory effect. Therefore, along
with the result of the above-nmentioned | (Binding Activity to GR), the
present conmpound is useful as a GR agonist, and a therapeutic agent for the
di seases t 0 SWPBANERCAGONASt SPERERTAS sP¥r ciddiade @f Pactiydrogspedied |y
the inflammatory di seases (pbone-joint disorders, ocular inflanmtory

di seases and“1h oFi?éﬁ/??#%ﬁ@bFPoFﬁ%f%%ﬁ%n?ﬂ@?& ar Hyper- Perneability
in Allergic Conjunctivitis Mdel In order to evaluate anti-allergic
effect of the present conpound, the inhibitory effect on the vascul ar
hyper - per neapi, | j i.n_allergi¢c conj Lyitis L.y mce cay1j ned.
This effect §%£5%éﬁggféted bgged onqg§%é¥eakagg§ggpcsghicIe-?@égﬁé d?oup

(control grqm@%vgggquﬁgigggpgﬂng-g%gaggg £5 PYP- (Preparation of Test
Conmpound Suspensi on) By ag I ng 0.5% pol ysorbate 80/saline to the

test compound, a 1% (WeYbulreSINGOIRPUNHaseSPeRi PN VWASg prepaked. were
(Procedure of Allergic Conjunctivitis Mdel and Eval uati ng Met hod)

anesthetized with intramuscular injection (1lmL/kg) of

the mixed solution (5% ketamine HCl : 2% xylazine HCI1
=7 : 1).

2) After mydriasis using tropicamide
phenylephrine hydrochloride eye drops (trade name

Mydrin P), laser photocoagulation of bruch’s membrane
in rats was performed with krypton laser
photococagulation machine. Laser irradiation was
performed at 8 points per eye avoiding thick retinal
blood vessels in ocular fundus and focusing on the
depth of retina. The conditions were 100um spot size,
100mW power, 0.1 second duration.

3) After laser photocoagulation, photographs of

ocular fundus were taken and the laser
photocoagulation (laser irradiation) peints were
confirmed.

(Test Method and Measurement Method)

1) In case of eye drops administration, a test
compound suspension was administrated four times a
day from laser irradiation day (the 1st day) to the
8th day. In case of subconjunctival injection, a 50

pL  test compound suspension was injected into
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1) Oval bum n absorbed on al um num hydroxi de gel was dissolved in saline
(20 jig oval bum n/ ), and nmal e BALB/c m ce, 6 weeks old, were actively
sensiti zedt ot heanti genbyi ntraperitoneal injections of 500 1Al of it.

2) Ont he6t hdayfronsensitization, sensi tized m ce were boosted by additional
i ntraperitoneal injections of 500 'AL oval bum n absorbed on al um num
hydroxi de getoRPONFEg Vval Buwk npfitpr laser izyadiatendth day, 12th day
13t h day, 14th day and 15th day fromthe first sensi &I zation, al I
conjunctivitis weré’i ncfdbedVBE}lFrJrﬁl | 98P HBns ‘t‘H”EWéO |gfﬂr%‘§1fé§ of t e m ce

f 2 f 50% | | b
S)1) 2 Jvlggm? Rty g8%§§r&oﬁd séﬁi}l EB%OBEQ}I 2;/ Sf\éryr\é?qeg\é‘% thgalﬁlt&'ﬁ eye
of the above anS? ?n%‘S,[‘h %Say P%@Qi 3 prtlgFggfdore Pvagburg i nsEblﬂk)%gl 3 oup

(three tIITESCj PGM sensTtrzati on. I n veh| e-trea

(cont ol a7 aliplochBech conyer o4 0stidd edy 0, %elas balcetlsaly nei

substitutio test conpound suspensi on. Just bef ore oval bum n
instillationpn thetheldh day. fr'PHb%%nS'xté&ﬂth,w@r'e anid@bscHecgisved a
tail intravenous injection of 0.1% Evans blue dye. The right periocul ar

ti ssues of then#vtree,. which were the | eaked parts of dye, were collected 30
mn after ovalbumn instillation. The dye was extracted fromthe tissues
with the dye extraction |iquid. Then the absorbance of the dye extract was
nmeasured. The dye |eakage was cal cul ated fromthe absorbance val ue, and
the inhibiti@vaatatioh tMetivadtul ar hyper-perneability of test
conpound-treated group was cal cul ated according to cal cul ati on equation 1.
(Cal cul ation Equatibn 1) days aftmwe |1r$fﬂ€tﬁt|l(¥r¥archlt¢’él@fl t h@-¥a unI &t
hyper-perneability of test compound-treated group ( (1- Ax/Ao) x 100 Ao
. Dye | eakade?¥ n fleKi kg ECe i BatvdS gldue Tt rlé’ltcgrééﬁ) MllD}é‘e}%a% in

test conpound-treated group (Test Results and_Di scussion
P éﬁuorescel% aéglograp Yy was performe%. )

2) When the fluorescent leakage was not
detected in the fluorescent angiography, the spot was
judged to be a negative spot. When the fluorescent
leakage was detected, the spot was Jjudged to be a
positive spot. When the fluorescent 1leakage was
detected as a little leakage, two spots were counted
as one positive spot.

3) The neovascular incidence rate was
calculated according to the equation 1. According to
the eguation 2, the ratio of neovascular incidence
rate in test compound group to vehicle group was

calculated.

{Equation 1)
Neovascular incidence rate (%) = {Positive
spots/all spots) x 100

{Equation 2)
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As an exanple of the test results, the inhibition ratio of the vascul ar
hyper-perneability of test conpounds (Conpound No.1l-1, Conpound No. 1-2,
Compound No. 1-5, Conpound No. 1-11, Conpound No. 1-12, Conpound No. 1-16,
Compound No. 1-22, Conpound No. 1-23, Conpound No. 1-44, Conpound No. 2-6,
Conpound No. 2-7) are shown in table [I. Table I|] Test Conpound The
i nhi bition rati o oRNERE 9IRSl aknhibétioper mdbi® i tin (oheTEst CEBRPGTTH The
inhibition ratio of the vascul ar hyper-{PerneabiIity (%9 Conpound No. 1-1
group (%) = (l1-Ax/Ao) x 10

Ao: Neovascular incidence rate in vehicle group

{control group)

Ax: Neovascular incidence rate in test compound

group

(Test Result and Discussion)

As an example of the test results, angiogenic
inhibition ratios (%) of the test compounds (compound
1-1, compound 1-13, compound 1-38, compound 1-43,

compound 2-2) are shown in Table III.

Table III
Test Compound Angiogenic inhibition ratio

(%)

Compound 1-1 31

Compound 1-13 38

Compound 1-38 33

Compound 1-43 18

Compound 2-2 41

(Each value was the mean value of 7-8 eyes in 4 rats)

As shown in Table III, the present compound
inhibits the neovascularization compared with vehicle
and has the inhibitory effect of choroidal
neovascularization. Therefore, the present compound
is useful as a therapeutic agent for posterior eye
inflammatory disease, especially age-related macular
degeneration, diabetic retinopathy and diabetic

macular edema and the like.
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36 Conpound No. 1-22 21 Conpound No. 1-2 37 Conpound No. 1-23 10 Conpound
No. 1-5 30 Conpound No. 1-44 22 Conmpound No. 1-11 20 Conpound No. 2-6 13
Conmpound No. 1-12 15 Conpound No. 2-7 35

5 . Evaluation Test for Inhibitory Effect on

Inflammation on Joint and the Like.

The inhibitory effect for paw edema using
carrageenan-induced paw edema model in rats is known
as one of the general methods for testing the
inhibitory effect on inflammation on the Jjoint and
the 1like. Therefore, the inhibitory effect of the
present compound for paw edema was carried out, the
inhibition rate of paw edema was calculated, and then
the anti-inflammatory effect of the present compound
was evaluated based on the rate. The concrete method

of the test is described below.

(Preparation of Test Compound Suspension)
A 2 mg/mlL test compound suspensicn was prepared
by adding 1% methyl cellulose (base) to the test

compound.

{Procedure)
1) The weight and right hind paw volume of
female Lewis rat (8 ~ 10 weeks) were measured before

drug administration.

2) The test compound suspension was
administered at 10 mg/kg to the test compound group.
Meanwhile, 1% methyl cellulose was administered

orally at 5mL/kg to the sham-operation group and
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Conmpound No. 1-16 18 (The val ues were the nean value of 6 eyes, 6

ani mal s.) As shown in Table |1, the present conpound has inhibitory
effect on the vascul ar hyper-perneability. Therefore, the present conpound
is useful as a therapeutic agent for anterior ocular inflammtory di seases,
especially allergic ocular diseases such as allergic conjunctivitis. 4.

Eval uati on TEsR1i€EF PAKIUR t BFYNEFPActITEH Khor oi dal Neovascul ari zati on

The choroi dal neovascul ari zation (CNV) nodel in rats is known as one of the
popul ar nethods for evaluating the CNV inhibitory effect of drugs. This
method is reported,in efe's. Arch. di. . ht hal oy - 319
(1997). According 1353 tz% eﬁet%%dfmtrh%t?f\lv tl:&x(g% %%gnsa%%%l%g??gﬁééd to

eval uat e th:U[ _gs\lvob_‘ig\l%i'f ory efjfeect of t%%é:rﬁfc%%c?HQﬂ?d % +GOMpag i n?aE@%

i nci dence r in vehléle gr oup 0 group) wth tes

conpound- t r 6a4 £¢: gHQURS, 5 ( Fs’nl%%@gﬁgfueﬁtﬂ%j £erRaUNg, SYSRENSH ONkoot

For eye drop admnistration, a 1% (wv) tTest Tonpound suspensi on was

prepared by @addi ng §.3%mRp! ksor batsa: 807 sal iecée tinest esibeetpaebds 1For
subconjunctival injection, a 20 ng/nL test conpound suspension was

prepared by aglipged. TWhysh Hgeppeed taast ogroupl.sal ine to the test
conpound. (Procedureof Laserl nducedChor oi dal Neovascul ari zati on Mdel in
Rat s) 1) Brown Norway male rats (7-8 weeks) were anesthetized with
i ntramuscul ar injection (1nLikg) of the m xed solution (5% ketam ne HC1 :
2% xyl azine HCL = 7): The right RLinAfteawydrébsheusiamt negiscargde 3hr
phenyl ephrine hydrochl ori de eye drops (trade nane Mydrin P), |aser

phot ocoagul atf ez of njegdh an nefbEane dTRR 3Nas pe Lidnebh € hkAFSEon! aser
phot ocoagul ati on machi ne. Laser irradiation was perforned at 8 points per
eye avoiding thick retinal blood vessels in ocular fundus and focusing on

Lhe Jeth of ketinta. s, condlitons ers 00pm spot sizss A0onilaer, O-2
agr;arfunduswféfég g@%gg}qﬁgggggoghqsocoagulation(laser i rradi ation)points
The increase ratio of paw volume (%) = 100 x
(right hind paw volume 3hr after injection of
carrageenan or distilled water (mL) - right hind paw
volume before the test compound administration (mL))}

/ right hind paw volume before the test compound

administration (mL)

(Calculation Equation 2)
The inhibition ratio of paw edema (%) =100 -

100 x (the increase ratio of paw volume of each test

compound group (%) - the increase ratio of paw volume
of sham-operation group (%)) / (the increase of paw
volume of vehicle group (%) - the increase of paw

volume of sham-operation group (%))}

{Test Results and discussicon)



confirmed. (Test Method and Measurenent Met hod) 1) In case of eye
drops adm nistration, a test conpound suspensi on was adm nistrated four
times a day fromlaser irradiation day (the 1st day) to the 8th day. In
case of subconjunctival injection, a 50 pL test conpound suspensi on was
injected into conjunctivae just after laser irradiation. 2)In vehicle
group(contr ol groub?, 0. 3% pS AR bat e B/ s&llithe &R SC 594 Rydridgenat édtSast or

oi | /saline was used instead. of g_test_coppoynd suspension, And the test was
performed actdriPA§Ory tifet Haf hg(T)l)‘?fTﬁgge%re&%I ‘Egmﬁ/@ﬁl@%ob{jg@p%m

control . (Eval uation Method 1) days _ aft | as ir ration, 0.1
nL of 10%f|bﬁ%r€§éei né/eﬁ?\ﬂgoiugﬁ‘jdecpgd 4 n7'éL'o ?ﬁ“@loalfrlldvg\:f%' gn lé’fl u%?gl?%gn%p

angi ogr aphy s, pekfor 2) e of,esgents | e not
detected in IQt{%'elfst%ér e%?u%ﬁgllqgg'rlap%éﬂ] ?ﬁgllbg)p%%&lv\g?'jqu gze'd ?éﬁggu\gﬁﬁ

negative spq, Yhen the fluor eévgﬁﬂgugﬁakage was dghected, the spot Mg
judged to be a positive spot. eh the fluorescent | eakage was detected as

a little | eaka@BouhWo 16001 S7YEb8 G £Heafa@dRe OSEEHYasPddema are 3)
Theneovascul ari nci dencer at ewas cal cul ated according to the equation 1.
Accordi ng toskideneguatiapi 2, 1vhe rati o of neovascul ar incidence rate in
test conpound group to vehicle group was cal cul ated. (Equation 1)

Neovascul ar incidence rate (% = (Positive spots/all spots) x 100 (Equati on
2) Angi ogenic inhibition ratio in test conmpound group (% =

(1- Ax/ Ao) x I@Qble IV]Ao: Neovascul ar incidence rate in vehicle group

(control  gretm A T T T T b YL To% [ Tost  Conpund PO i BT P  on
ratio of ratio of
paw edema paw edema

(%) (%)
Compound No.1-6 63 Compound No.1l- 52
42
Compound No.1-7 43 Compound No.2-2 51
Compound NO.1-13 67 Compound No.2-5 40
Compound No.1-32 61 Compound No.Z2-7 52
Compound No.1-38 50

As shown 1in table IV, the present compound
showed an excellent inhibitory effect on paw edema.
Therefore, the present compound 1is useful as a
therapeutic agent for inflammatory bone-joint

disorders such as rheumatoid arthritis.

Industrial Applicability

The glucoccorticoid receptor agonists in this
invention are useful as therapeutic agents for the
ocular inflammatory diseases and/or the inflammatory
bone-joint disorders, and useful as therapeutic
agents for the inflammatory diseases on anterior

ocular segment such as keratitis,
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(Test Result and Di scussi on) As an exanple of the test results,
angi ogenic inhibition ratios (%9 of the test conpounds (conmpound 1-1,
conmpound 1-13, conpound 1-38, conpound 1-43, conpound 2-2) are shown in

Table I11.
Conmpound 1-1 31 Conpound 1-13 38 Conpound 1-38 33 Conpound 1-43 18 Conpound

2-2

41

Table 111 Test Conpound Angiogenic inhibition ratio ( %)

keratoconjunctivitis, conjunctivitis, blepharitis,
dry eye syndrome (dry eye), allergic conjunctivitis,
anterior uvetis, inflammation on anterior ocular
segment after operation and inflammation by rejection
of eye organization transplant; therapeutic agents
for the inflammatory diseases on posterior ocular

segment such as age-related macular degeneration,

diabetic retinopathy, diabetic macular edema,
necvascular maculopathy, spasmodic epimacular
membarane, preoliferative vitreoretinopathy,

pigmentary degeneration of the retina, central vein
of retina obstruction, <c¢entral artery of retina
obstruction, branch retinal vein occlusion, branch
retinal artery occlusion, inflammation or
degeneration caused by retinal detachment or injury
(including surgical operation), retinitis, wuvetis,
scleritis, optic neuritis, and/or therapeutic agents
for the inflammatory bonémjoint disorders such as
rheumatcocid arthritis, Jjuvenile rheumateoid arthritis
(includes still’s disease}, ostecarthritis,

osteoporosis, spondylarthritis.
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(Each value was the nmean value of 7-8 eyes in 4 rats) As shown in
Table 111, the present conpound inhibits the neovascul ari zati on conpared
with vehicle and has the inhibitory effect of choroidal neovascul ari zati on.
Therefore, the present compound is useful as a therapeutic agent for
posterior eye inflammatory di sease, especially age-related macul ar
degeneration, diabetic retinopathy and di%%%%%% macul ar edema and the |ike.
I nfl ammation on Joint and the Like. The inhibitory effect for paw
edenma usi ng carrageenan-i nduced paw edema nodel in rats is known as one of

t he general nethods fqQr testing.t.he.iphibitqry effect .on inflammiion on
the joint and the Iﬁi'k%. g%ﬁé:lo&o e C ﬁerﬁﬁpg:i%ror%?oé’flfsetctcoor?pﬁ%eﬁg# esent
conmpound for ggg I 0 i.nhi biti t w, ederma
was calculafgﬁﬁﬁgn g%%%g%ﬁ%%%%%ﬁg¥Hﬁ%%ﬁ%gf%éﬁbg$f %ﬁggéftﬁ%9%$ggeégg
conmpound was,.eval uat on the rate. The concrete nethod of the test
331‘; f‘ €
e

i s describe ow.  (Preparation of Test Conpound Suspensi on) A2
ng/ nL test conpound suspensi on was prepared by addi ng 1% net hyl cell ul ose
(base) to the test conpound. (Procedure) 1) The wei ght and ri ght

at (8 - 10pweeks) were neasured before
drug adm ni stration. P 5t conrpoundsuspensi onwas adm ni st ered
at 10 ng/ kg to the test coﬁ%ouda 0 p. Mganwhj | e, 1% et hyl cel | ul ose was
adm nistered orally at 5nl/kg to the M Oyer atyron group and vehicle
group (control group). 3) 1 es from oral

adm nistration, 0.1 nL of a 1% wWR tilled water sol ution was
subcut aneously injected into right foot pad.0HL nL of distilled water was
subcut aneously injected for sham operation group. 4) The right hind
paw vol unme was neasured 3hr after injection of carrageenan or distilled

wat er. (Fornul ati on Concerning Estjmation of Drug Activit Cal gul_ati on
Equation 1) R repfﬁﬁ@?ﬁéreﬁ%@ erEﬁ?ﬁlBEM/98F§ﬁ§%9@£%¥%ﬁgax ?%F Ht hi nd
paw vol une 3 fter injectjon, of carrageenan or distilled water (niL) -
right hind pg&?ﬁblﬁﬂﬁ)bé?brgg?hé test conmpound adm nistration (nL)) / right
hi nd paw vol unme before the test conpound adm nistration (nL) (Calculation
Equation 2) The inhi b¥thon, ratio of pa depg (% =100 - 100 x (the
increase ratio of paw vol.u | o Bdeh @#st ¢ d group? (% - the increase
rati o of paw vol ume of shafh operation groupH{%) / (the increase of paw

vol ume of vehicle group (% - the increase of paw vol une of sham operation

0,
group (99) N 3R
0 P P (423 .0 ) (53
0

hi nd paw vol une of female kgfﬁsor

I a)

(o)

R? represents a lower alkyl group which may have a
substituent, a lower cycloalkyl group which may have a
substituent or an aralkyl gqroup which may have a
substituent;

R?® represents a lower alkyl group;

R*, R®, R® or R’ represents a halogen atom, a lower
alkyl group which may have a substituent, a hydroxyl
group, a lower alkoxy group which may have a
substituent, a cyano group or a nitro group:;

m, n, p or g represents 0,1 or 2;
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(Test Results and discussion) As an exanple of the test results,the
inhibitory ratios (% of the test conpounds (Conpound No. 1l-6, Conpound
No. 1-7, Compound No. 1- 13, Conpound No. 1-32, Conpound No. 1-38, Conpound
No. 1- 42, Conpound No. 2-2, Conpound No. 2-5 and Conpound No. 2-7) on
carrageenan-i nduced paw edema are shown in table |V [Table I'V] Test ,
Conpound | nhi bi ti ohr &% B8 Spaweeefarest, Conhpdtind | hfi Hit i ®AChath o of

0 0 - y
paw edena &gq ﬁ@%%rcggpggQPkﬁS-%hg 03 n2Pounde I 32

2. A glucocorticold receptor agonist comprising
the compound or a salt thereof according to claim 1,
wherein in the general formula (1),

R' represents the following general formula (2a),

(3a), (4a) or (ba):;

=
SN N s
. /ﬂ:;;}%Rﬁm (23 .\N/ﬂ:;z ®hn (3g
0

H

% 2R
L ( Rﬁ) ‘/ q
,»O\H/J[:;J Pag O { S (54

0 o

R? represents a lower alkyl group which may have a
substituent, a lower cycloalkyl group which may have a
substituent or an aralkyl group which may have a
substituent:;

RS represents a lower alkyl group:;

R* represents a halogen atom, a lower alkyl group,
a lower alkoxy or a nitro group;

R® represents a halogen atom, a lower alkyl group,
or a lower alkoxy group;

R® represents a lower alkyl group or a lower
alkoxy group;

R’ represents a halogen atom or a lower alkyl
group;

m, n or p represents 1 or 2;
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in the case where m, n or p is 2, each R, R® or
R® may be the same or different;

g represents 0 or 1.

3. A glucocorticoid receptor agonist comprising
the compound or a salt thereof according to claim 1 or 2,
wherein in the general formula (1},

R' represents the following general formula (2b-1),

(2b-2), {(2b-3), (3b-1), (3b-2), (4b-1) or (5b-1);

F NO»
{2b1) (2b 2 . (2b 3
._0 ."'O -
F
N (3b 1) (3b 3 ',.Om/ﬂj {4b 1)
H N
~ H

o
L g (56 1)

R? represents a lower alkyl group which may have a
substituent, a lower cycloalkyl group which may have a
substituent or an aralkyl group which may have a
substituent;

R} represents a methyl group.

4. A glucocorticoid receptor agonist comprising
a compound selected from the group consisting of

8- (5-Fluoro-2-methylphenoxymethyl) -7~ (2-methoxy-4-
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As shown in table IV, the present conmpound showed an excellent inhibitory
ef fect on paw edema. Therefore, the present conpound is useful as a

t herapeutic agent for inflammatory bone-joint disorders such as rheumatoid
arthritis. Industrial Applicability The gl ucocorticoid receptor

agonists in this invention are useful as therapeutic agents for the ocul ar
i nf | ammat or ynedi Rehsed fomdrlorx ypre Nl arhral of yt bdmeLtjhailmt 3 df s8ibeds cand

useful as therapeutic agents for the inflanmatory di seases on anterior
ocul ar segnert- 4tRCHES IRy =4799]; dry eye syndronme (dry eye), allergic

conjunctivitjs erior uvetis,_ ipflammtion nteri or. ocul ar, segnent
after oper ati ol antu PRA-ATRE TRk By erarais Ghy bf ~dvd ZGRERoRY rda
transpl ant; therapeuti.c agents for the.infl tory.di.seases . .on_paosterior
ool o Rl R e S A an Bl ot BeRhBrkrn T ol anahy R

reti nopat hy ; li abehl, ¢ maGUl AL, £em,

neovascul ar macut opat hy, Spasnodi cepi macul ar menbarane, proliferative

vitreoretinqm%jwmeth@yugu&bgﬁggggq@gﬂyléﬁ%%ﬂgnyyﬂjgg(gentral vei n of

retina obstruction, cenfral artery of retiina obstrdction, branch retinal

vei n occl usin@thPI 8nRebpheid 8l y BE b b nfad tgh@Phyilnt-ligmeg L on O
degenerati on caused by retinal detachnent or injury (including surgical
operation), treiméthi$-3yveldihySebelitt-ighiraptd Tinearidres, and/ or

t herapeutic agents for the inflammtory bone-joint disorders such as
rheumat oi d arth+Bészylevdmfidey I bryrat-aiet aszt ywheny 1(i—&t (sle§lebirll- s

di sease), osteoarthritis, osteoporosis, spondylarthritis. CLAINM

1. A gl ucoc@rtnethvlphbespymeigont st le¢Snpr st hge ahydnpoutrd tkpdesent ed by
the follow ng general fornula (1) or a salt thereof: R represents the
follow ng g HLRRALLA (2w1e(3a), (4a) or (5a); (FOn (24-(R)n

R2 represents a |lower _al kyl group which may have a_substituent, a | ower

ﬁycl oal ky|b g?r-owp-%whSﬁéf%wé%aﬁwtm%ﬁfkplla?naﬁJaﬁal WQTEYRBHES Wi ch nmay
i . R3 : . R4 5 R6
o eoontie L BEaR TR el Totes s oA Loy bhB L orp dr dikv b1l o O

subst!tuentq&igg§gf§xL2g29&R, a | over alkoxy group which may have a
substituent,”@a cyano group off a nitro group;

7-{4-Ethylsulfonyloxy-2-methoxyphenyl)-8-{(5~-fluoro-2-
methylphenoxymethyl)~-1,3,3-trimethyl-3,4-dihydro-1H-
guinoxalin-2-one,

8- (5-Fluoro-2-methylphenoxymethyl)-7-(4-
isopropylsulfonyloxy-2-methoxyphenyl)-1,3,3-
trimethyl-3,4-dihydro-1H-quinoxalin-2-one,
7-[4-(3-Chlorobenzylsulfonyloxy)-2-methoxyphenyl]-8-
(5-fluoro-2-methylphenoxymethyl)-1, 3, 3-trimethyl-3,4-
dihydro-1H-quinoxalin-2-one,
B-(5-Fluoro-2-methylphenoxymethyl)~-7-[2~-methoxy—-4-(4-
methylbenzylsulfonyloxy)phenyl]-1,3,3-trimethyl-3,4-
dihydro-1H-gquinoxalin~2-one,
7-[4-(4-Chlorobenzylsulfonyloxy)-2-methoxyphenyl] -8~
(5-fluoro~2-methylphenoxymethyl)-1,3,3-trimethyl-3,4-

dihydro-1H-quinoxalin-2-one,
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m n, por q represents 0,1 or 2; in the case where m n, por qis
2, each R4, R5, R6 or R7 may be the sane or different. 2. A

gl ucocorticoid receptor agonist conprising the conpound or a salt thereof
according to claim1, wherein in the general fornula (1), R1

represents the follown eneral formula (2 3a), (4a) or (5a); (Rm
(24(34 | --&7h%‘€hﬂ@§%ﬁé%methylp R@Qﬁﬁﬁ%%éﬁﬁg 37@) r al kyl group whi ch

may have a substitu I I wh h

su%stltuent %ﬁogﬂtﬁiépQﬁflﬁfﬁ%%Y - O%ﬂﬁ%?ﬁgé léub@?%?% EF§¥F epresents
| | k t hal t | | kyl

Sroﬁgeraalo&L '_$k§¥9r5?' ﬁﬁ?f% gﬁgsenzi_a 7 %gepegrgggn?s gmﬁglgge%

atom a 'Om‘ef g%kﬂugr up, _ ﬁétﬁhéﬂ%&o@{%ﬁé%%ﬁuﬁ’—m methBRyLanr esents a

| ower al kyl p or a ower gro represents a ogen atom or
a | ower alkyt39§O§ptrmfﬂh&goﬁréggﬁ%%?yé?%lQﬁygphenyl]—1'9 Bhe case where
may be

m nor pis 2, each R4 e sane or different; q

represents (4 ©®fmdthyi-3,4~dihydro-1H-quinoxalin-2-one,
7-(4-Cyclopropylsulfonyloxy~-2-methoxyphenyl}-8-(5-
fluoro-2-methylphenoxymethyl)-1,3,3-trimethyl-3,4-
dihydro-1lH-quinoxalin-2-one,
7-[4-(2-Chlorobenzylsulfonyloxy}-2-methoxyphenyl]-8-
{5-fluoro-2-methylphenoxymethyl)-1,3,3-trimethyl-3,4-
dihydro-1H-quinoxalin-2-one,
8~ (5-Fluoro-2-methylphenoxymethyl)-7-[2-methoxy-4-(2-
methylbenzylsulfonyloxy)phenyl]-1,3,3-trimethyl-3,4-
dihydro-1H-quinoxalin-2-one,
7-{4-Cyclopentylsulfonyloxy-2-methoxyphenyl)-8-(5-
fluoro-2-methylphenoxymethyl)-1,3,3-trimethyl-3,4-
dihydro-1H-guinoxalin-2-one,
7-{4-Cyclohexylsulfonyloxy-2-methoxyphenyl)-8-(5-
fluoro-2-methylphenoxymethyl)-1,3,3-trimethyl-3,4-
dihydro-1H-quinoxalin-2-one,
8- (5-Fluoro-2-methylphenoxymethyl)-7-[2-methoxy-4-(3-
methylbenzylsulfonyloxy)phenyll-1,3,3-trimethyl-3,4-
dihydro-1H-quinoxalin-2-one,
7-(4-Cyclopropylsulfonyloxy-2-methoxyphenyl) -8-(5-
methylthiophen-2-ylcarbonyloxymethyl)-1, 3,3~
trimethyl-3,4-dihydro-1H~gquinoxalin-2-one,
7-[2-Methoxy-4-(3,3, 3-

trifluoropropylsulfonyloxy)phenyl]-8-(5-
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3. A glucocorticoid receptor agoni st conprising the conpound or a salt

t hereof according to claim1 or 2, wherein in the general formula (1),

Rl represents the foll ow ng general formula (2b-1), (2b-2), (2b-3), (3b-1),
(3b-2), (4b-1) or (5b-1); R2 represents a | ower al kyl group

whi ch may have a substituent, a_|ower cycloalkgl group whi ch may have a
subst i t uent RAtRRLERAPRJIC I GUBL GAEER YR FERRtRYdibdtitudnt . R5 represents

a met hyl groaoup, 4. A glucocorticoid receptor, agoni st conprising a
compound SeltgctRALRY S e SRV Bord- @ P TR L Ln-2-ohe,
8- (5- Fl uor o-2- pet hyl phenox hyl )-7- (2- met.hoxy- 4 e e
met hyl sul f onyl 9%%8%9%?8f¥gf%9¥¥%ﬁéy%.fﬁfgb%¥ﬁygﬁgﬁ&%nﬁn6§alin-2-one,
8- (5- Fl uor o-2: /et h - L-(2- _ _
propyl sul forﬁéﬁ%gﬁéﬁgﬁ%@ﬁ?g¥%%ﬁé€&§f@§%?ﬂé&r)oﬁ—’l-Bcfugf noxal i n- 2- one,
7- (2- Met hoxy- A= sul f | e Brddzalin-2-
nethylthiopﬁgﬁyg?iﬁﬁgrgé#&?%%gﬁ%?ﬁyP%??ﬁ§éé&alln 2-one,
trimethyl-3,7- th hyde aokkrqui iLBu@:fQﬁg(lox henyl)-8- (5
7-(4-Benzy|sulg%nyloxy-?:neﬁﬂgég%henyl)- ;(5-¥?uorg-3-net%ylphenoxynethyl)-
1, 3, 3-tri metntvd h 31 4h dbbydme-2-H, noba ppval; lidk inebRy1l) -1, 3, 3-
7- (4-Butyl sul fonyl oxy- 2- met hoxyphenyl) - 8- (5-fl uor o- 2-
met hyl phenoxymiatdnyh¥1 33 43-d rh vt by L H3 rididwall ba tBewinegxal | n- 2- one
7- (4- Et hyl sul f onyl oxy- 2- met hoxypheny1l) - 8- (5-f | uor o- 2-
met hyl phenoxdmnet hi$Ppropyd-aul hen hy oxy -L-didiykie sy pHguivioxad T £22- one
8- (5- Fl uor o- 2- et hyl phenoxynet hyl ) - 7- (4-
isopropylsme#WngylQPﬁﬂﬂﬂﬁqﬁgé@y@Pnﬁkﬂﬁymethyl)-1:3f3“
trimethyl-3, 4-di hydr o- 1H qui noxal i n- 2- one, .
7- [ 4- ( 3~ Chl SrioRmZyY S TP Gy Iy £ 2= oKy heRy AR -g-one,
(5 1L or o 2o} Pyl Phengiu et i 2dn 1 3/ Ik o Rybheny 1) 8- (5-
- 8- (5-Fl uoro-2-net hyl phenaox thyl)-7-[2-nethoxy: 4-(4- _
et byl bonzy TEHTTGhYT S0 By 2 130 323 TR A 1451 3. 3
di hydr o- 1H qui. I N-2-QNne, . 1 T e C e
7 (4 Ol ooy SR Ao L ssinsia AR g ome
(5-f1 uoro- 2mei (v PRV R ) 'ﬂsgﬂ.%btnry'lr@&f'%(ﬁé%yi') -8- (2-methoxy-
di hydr o- 1H- qui noxal 1 n- 2-one, 8-%5-Fluoro-2-ne hyl phenoxymet hyl ) -7-(4-
i sobut yl sul 5oyl 0%y Re Bk 1y1) 5 3,334 haEhPYLS, 4 Hiygla eoLhizgui noxal
i n-2-one, 8-(5-Fluoro-2-nmnethyl phenoxynet hyl)-7-[ 2- et hoxy- 4-
(3,3, 3-triflucrroptapyhsakbbery, oxy) phenyl] -1, 3, 3-
trimet hyl- 3, 4-di hydr o- 1H qui noxal i n- 2- one,
7- (4- Cycl opBopyd 2 £ baylyexy-riX-tnedt bbby pkemeh Bt [ 57 - [2-methoxy-4-
fl uoro- 2- met hyl phenoxynet hyl )-1, 3, 3-tri net hyl - 3, 4-
di hydr o- 1H d@i,rox&t ni flogegopropylsulfonyloxy)phenyl] -1, 3, 3-
7-[4-(2-Chl orobenzyl sul f onyl oxy) - 2- met hoxypheny1] - 8-
(5-fl uoro- 2rr¥étmgmphbnax9rréltlﬁwc;rqr BH3guinpstwiingZsone,
di hydr o- 1H qui noxal i n- 2- one,
8-(5-FIuoro-Ziﬁﬁﬁﬁ@%ﬁéﬁéﬁ%%§93N3Qﬁyréfmﬁqﬂﬁ§¥ﬁhﬁﬁyl)‘8‘(2“
gFL%L g??ﬁ'g&%&f oo SRR S Pt h Y T3, 3 Erimetny1-3, 4-
7- (4-Cycl opentyl sul f | oxy-2- et ho henYl) - 8- ( 5-
{1 vor o - meCH HerO R g EAT < 3 32 L PRet hyL- 3, 4.
di hydr o- 1H guihoxal i n- 2- , A Sy
7 (1 Oyol ohexy e Foror say T2 S SRy BRENvA Mg laowyphenyl) 6~ (2
f I uor o- 2- metaylRhenox YRt BYlveh S Pkt h¥BYINL-B; $=t rimethy1-3, 4-
di hydr o- 1H qui noxal i n- 2- one,
8- (5- Fl uor og2tieiAtyd phenox ymddwin = 7=bR=net hoxy- 4- ( 3-
nmet hyl benzyl sul f onyl oxy) pheny1] -1, 3, 3-tri net hyl- 3, 4-
di hydr o- 1H qui{riox@d dpir dp9heul fonyloxy-2-methoxyphenyl)-8- (2~
7- (4- Cycl opropyl sul fonyl oxy- 2- net hoxypheny1l) - 8- ( 5-
met hyl t hi ophenhdxp-€arhdonybpharsihyhethy3}3-1, 3, 3-trimethyl-3, 4-
trinmet hyl -3, 4-di hydr o- 1H qui noxal i n- 2- one, 7-[2- Met hoxy-4-(3, 3, 3-
trifl uoropr dphlysiddohit axy nekelyil} - 8- ¢8e,
met hyl t hi ophen- 2-yl car bonyl oxynet hyl ) -1, 3, 3-
trimet hyl- 3, 4-di hydr o- 1H qui noxal i n- 2- one,
7-(4-1sobutyl sul fonyl oxy-2- met hoxyphenyl) 8- ( 5-
met hyl t hi ophen- 2-yl car bonyl oxynet hyl ) -1, 3, 3-
trimet hyl- 3, 4-di hydr o- 1H qui noxal i n- 2- one,
7- (2- Met hoxy- 4- propyl sul f onyl oxypheny1l) - 8- ( 5-



7- (4-Cycl opropyl sul fonyl oxy- 2- net hoxypheny1l) - 8- ( 2-

nmet hoxy- 5-ni t rophenoxynet hyl )-1, 3, 3-tri net hyl - 3, 4-

di hydr o- 1H qui noxal i n- 2- one,

8- (2- Met hoxy- 5- ni t rophenoxynet hyl ) - 7- ( 2- met hoxY- 4-

propyl sul fo yphenyl) -1, 3, 3-trinmethyl-3, 4-di hydr olH qui noxal i_n- 2- one,
7- (4- Oycl opr%‘p sgwf:éma@@y Ds whf Rewlistehy aymstmxyphenyl) -8-(2-

thyl-5-nit h thyl)-1,3, 3-t | - 3,.4-
i o AT oo -
trifl | h 2 thyl- 5-
n{;rogg;ggigﬁéq §F90%¥QQ§X%$ en{ﬁbl 4“%théro 1FMU|noxaI|n 2- one,
7-(4-1sobut f - 2=
oty 1 ooni 2 obRCHBE R r@ﬁpgééﬂt@ﬁ RS AL 5 S R o
| n-2-one, 7#%29959!%' %Qgﬁh%ﬁ% et 0?%‘99??%%&-(? 4-dihydro-

met hyl-5-nitro noxymnet fri met

di hydro- 1H ol 0@ ahbRad-i19N& -on

7- (2- Met hoxy- 4- nethylsulfonyloxyphenyl) 8- (2-net hyl-

5-ni tr ophenoxy (BLOyLl ob by 1§10 MEbAYI ok - 21 Ry dhoxLide meX akBR-(2-one,
7- (4- Cycl opent yl sul f onyl oxy- 2- met hoxyphenyl) - 8- ( 2-

nmet hy1- 5- ni tiephehe$ymettndphdn3x Fmertitngt hyl ; 3, 8- tdiimyslr oy 1H3gdinoxal
i n-2-one, 7-(2-Methoxy-4-propyl sul fonyl oxyphenyl)-8-(2-nmethY1-

5- ni t r ophenckimed hp1-HE R e x & hehkygl—-Byed- di hydr o- 1Hqui noxal i n- 2- one,
7- (2- Met hoxy- 4- propyl sul f onyl oxyphenyl) - 8- (4-
nethylbenzoj?okgnﬁ?h@PFXL%?B3tgiﬁethy1 3, 4- dihydrolH—quinoxaIin 2-one
7-[ 4- (3-Chl or opropyl sul f onyl ox 2- met hoxyphen

(5-f1 uoro- 2-feth Wﬁﬁ@@&ﬂﬁﬂwﬁow@%xwmw I -§-4L2 methyl-5-

di hydr o- 1H quj nhoxa

7- (4- Ch ororPe]thebﬁflgﬁwwgwl hsinduylHenyis tByds.3, 4-dihydro-1H-

fl uoro- 2- et hen hyl)-1, 3, 3-trinethyl -3, 4-
i hydro- 11t qUHORAPEATS Zoine

Z[gg;gyg[ﬁg?ﬁpr%ﬁg%;ﬁgéﬁxﬁkiiﬁﬁ%E%§épg??%%%%§ﬁyﬁg%P%}%ydro 1H—qU|noxaI|n-
f1 tor b 2- &i{ f*ﬁ%ﬁ?%ﬁ%sf#%@“‘#?ﬂm%t@%”?f‘%@?ﬁ??‘?“%%ﬁ;%%031ﬁ‘qu. noxal i n-

2-one, ydro-1H-quinoxalin~-2-o
8- (5- Fl uor o- 2 nethylphenylanlnonethyl) 7 (2 met hoxy4- propyl sul f onyl oxypheny

1) -1, 3, 3-trimet hyisdptopi IWEl fod H @ naxahé Dhdxgpdenyl) 8- (2-
7-(2-N®thoxy-4-nethy|sulfonyloxyphenyl)-8-(2-

met hoxypheny et pd et t)rdp 13e Be k ymesthhyl 31 43, Gi-tyrdmee iy iuiBpdxal | n- 2- one,
7- (4- Cycl opr opyl sul f onyl oxy- 2- met hoxyphenyl) - 8- ( 2-
nethoxyphenyiaMdeneﬂ@ﬁ@uﬂn@xalnnkmadndr3 4- dihydro 1H qui noxali n- 2- one,
8- (2- Met hoxyphenyl am nonet hyl ) 2- met hoxy-4-(3,3,3
trlfluoroprdby(%uME@ﬁm&Mq@Tm@hbl splfay ¢ﬁﬁph?M¥L$Tﬁhyar@B$hMﬂnnoxalln
-2-one, 7-(4-1sobutyl sul fonyl oxy-2 nethoxyphenyl%

met hoxyphenyd i ABRBHIGPOX NGt BY L) rdetdnyd = BE 40 d] wdrib 41 §BYASLa ki 2- one,
7-(4-1sopropyl sul fonylo 2- met hoxyphenyl) - 8- ( 2-

met hoxyphen %ﬁ?ﬂﬁﬁéﬂﬁyﬁg'qp%'3 trimethyl -3, 4- di hydr0-1H qui noxal i n- 2- one,

zegﬁogingﬁy tK%ng 3ﬁéﬁn ésgf%hox phe_y%) téoﬁ%ﬂnﬁq¥$hU|néxalln 2- one,

8- (2- Met hoxyp a

prgpylsulfony €Q§%hg%3%¥§%ﬂ%ﬁ% % & -3, % afﬁyér]f$it%¥noxélln 2- one,
7-[4-(3-B th h 1] -8-(5-fl - 2- et hyl
phenoxyret i) T 305 LA %Q%A‘Yéﬂi%.%y%‘?o ‘iﬁyﬁu.e%x&.n(z one, 7

8- (5- Fl uor o-2- peL gyt pheRaxy @t byl ) s (il Pl He¥phénid-) -8- (2 thyl-
propylanlnopropylsulfonylokq§ph%%y? 1, éﬂ%itr?%etﬁgﬁg 4- dlhygSO H qui noxal

i n-2-one, 8- 5(51Etﬂ@pae%ﬁ@rﬁwmp@mowrthﬁlﬁetﬁyﬂmﬂlwydﬂh&aro 1H-

(ror phol i n-4-yl) propyl sul fonyl oxy] pheny1] -1, 3, 3-

trimethyl - 3,dathbydianH-garneapxal i n- 2- one,

8- ( 5- Fl uor o- 2- net hyl phenoxynet hyl ) - 7- [ 2- met hoxy- 4-[ 3-

(pi peri di n- Iyl 3 pHephlosiyyifonytorypsadyidnyl @xgphenyl) -8- (4 -

trinmet hyl- 3, 4-di hydr o- 1H qui noxal i n- 2- one, and

8- (5- Fl uor o- 2- net hyl phenoxynet hyl ) - 7-[ 2- met hoxy- 4-[ 3-

[ N-(2- et hyl ami noet hyl ) - N- et hyl am no] prgpyl sul f onyl oxy] pheny1] -1, 3, 3-
trimethyl-3, 4-di hydro- 1H qui noxal i n-2-one, or a salt thereof. 5. A
pharmaceutical conposition conprising the glucocorticoid receptor agoni st
accordlng to any one of clalns 1 to 4 as an actlve |ngred|ent 6. A

o o o oy D T T



7. At herapeuticagentforanocul ar inflamuatory di sease, conprising the

gl ucocorticoid receptor agonist according to any one of clains 1 to 4 as an
active ingredient. 8. The therapeutic agent for the ocul ar

i nfl ammat ory di sease according to claim7, wherein the ocular inflamrmatory
di sease is an inflammatory di sease_of the anterior segnent of an eyeball.

9. The ther dplity Ebggemy Forymaehyddi—dr 3 nt t REHBESNY 10t 3ebse1B¥E3ding to

claim7, wherein the ocular_inflamatory disease is dry eye syndrome or
al l ergi ¢ conjRind¢iPpP¥Adin-2-0one, 10 The therapeutic agent for the ocul ar

i nfl dj di lLad m. 7, wh [ | i, nf

i sease | S | KT AnGALGRPHA QBECECAE T GEEL o7 OF SBUNCRE SBY i Ly obal |
11. The th ' f inf t i ' t
ciai 7, wheh oL BERe e Sy e e F e R B i

degeneratio%iﬁ&é@ﬁthqaaﬂ 24 by, _or Jjabetic macul ar edena. 12. A
€ or an in

t herapeutic ag anmat ory bone-joint disorder, conprising the

gl ucocorti coid(ieeﬁ%%m' By aeenrdidigy 1 9-ABY he ek} @) PB-L 50 4 as an
active ingredient. 13. The tﬁgfg%gutic age%ﬁq?gr %he i nfl anmat ory

bone-j oi nt i 1506 €6 2 aae@rd} 1gh & Bo &haiePhkZl ) WneBeBR tirtitnd tH { BABRUGT Y
bone-joint disorder is rheumatoid arthritis or osteoarthritis. 14.
A met hod fordihedtong Hamuinddasihhhely adicsease, conprising admnistering a
t herapeutically effective anmount of the glucocorticoid receptor agoni st
according t ¢ cl4at@ytlopramal sebhfonyloxy-2-1bet Anetylpdafroy 1 ¥ e8ti(dganocul ar
inflanmmat ory di sease, conprising adm nistering a therapeutically effective
amount of t Hel wpueodonreitddl ibherEpesd neagafikylhcdesdig ¥ bnethydh1 to a
patient. 16. The nmethod for _treating the ocular inflammtory
di sease accordi Tt hydErai i 191 i pRERILA 14T ®Rul ar infl ammatory disease is
an i nflammtory, di sease of the terior segnent of an ejgﬁal%. 17.
The met hod 17 (4 TGELRE STy LelT AP AV AT BY § REFIBAST BhboP A5G to ol ai m
15, wherei n dhe, ocubar, Jf AL 98 ¥ d 25356 ) 90Y 3% YL R 0r @l lergic
conjunctivitis.
3,4-dihydro-1H-quinoxalin-2-one,
8-(5-Fluoro-Z-methylphenylaminomethyl) -7- (2-methoxy-
4-propylsulfonyloxyphenyl)-1,3,3-trimethyl-3, 4-
dihydro-1H-quinoxalin-2-one,
7-(2-Methoxy-4-methylsulfonyloxyphenyl)-8-(2-
methoxyphenylaminomethyl)-1,3,3-trimethyl-3, 4-
dihydro-1H-quinoxalin-2-one,
7-(4-Cyclopropylsulfonyloxy-Z2-methoxyphenyl}-8-(2-
methoxyphenylaminomethyl)-1,3,3-trimethyl-3,4-
dihydro-1H-guinoxalin-2-one,
8- (2-Methoxyphenylaminomethyl)-7-[2-methoxy-4-(3,3,3-
trifluoropropylsulfonyloxy)phenyl}l-1,3,3-trimethyl-
3,4-dihydro-l1H-quinoxalin-2-one,
7-{(4-Isobutylsulfonyloxy-2-methoxyphenyl)-8-(2-
methoxyphenylaminomethyl)-1,3,3-trimethyl-3, 4~

dihydro-1lH-quinoxalin-2-one,
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18. The nmethod for treating the ocular inflanmatory di sease according to
claim15, wherein the ocular inflamuatory disease is an inflammuatory

di sease of the posterior segnent of an eyeball. 19. The nethod for
treating the ocular inflamuatory di sease according to claim 15, wherein the
ocul ar inflammtory di sease is age-rel ated

macul ar degen&t af T A CBIraRt T LEPRYPELY O e Bberyehedrl hr8edema.

20. A nethod for treating an infla t.or ,

bone-j oi nt dir%%"rfa‘éwegﬁw TREHE At r‘uﬁg%v PhErapeRihehr fydaifecti ve
anount of th.ﬁlgcocq%%icojd refegt r agoni st according to claiml to a
patient. YA T M hE Et #08- £8r <t 7&5t41 ng the i nfl ammatory bone-j oi nt

di sorder accr df ng, L9 gl dy 20,1 AGLAIAL f he LOELATIRNLALY, Dpng=i 9int

di sorder is rheunmat oi i STO0r-‘osteoart

22-Theg'”CO@H%EﬁSQQEﬁgﬁﬁﬂ%ﬁﬁfQQHE?FX19QQPF?5ﬁgtEﬁn@R¥n9ﬂ9395—ggai”E 1to 4,

for use in the tre an in nmat ory di sease.

Theglucocornjﬁw%gfgcqmeﬁﬁggg§§1iﬁcQaQngg to any one of claims 1 to 4, for
use in the treatnent of an ocular inflammtory di sease. 24.

Thegl ucocor tg-cp €Me€ BpHIYIAGHN ShmiaeetH y) t P-¢bamatdhxhgrei n the ocul ar
inflammatory disease is an inflammatory di sease of the anterior segnent of

an eyebal | . propylsu25onkiegt yeheaytlijcai ,d3 eteptamaagdinilst3, aedahgidagp -+ o0
claim 23, wherein the ocular inflanmmtory di sease is dry eye syndrone or
all ergic coljimgtinpkiad.in-2-one, 26. Thegl ucocorti coi drecept oragoni st
according to claim23, wherein the ocular inflammtory di sease is an

i nfl ammat or y/ Ui $e&deBen avHambrepr Poy lsegneeny b xam Syttt hoxy- 27.
Thegl ucocorti coi dr ecept oragoni st accor di ngt ocl ai n23, wher ei nt hegcul ar
phenyl]-8-(5-fluocro-2-methylphenoxymethyl) -1, 3, 3-
trimethyl-3,4-dihydro-1H-guinoxalin-2-one,
8- (5-Fluoro-2-methylphenoxymethyl)-7-[2-methoxy-4- (3~
propylaminopropylsulfonyloxy)phenyll-1,3,3-trimethyl-
3,4-dihydro-1H-quinoxalin-2-one,
8- (5-Fluoroc-2-methylphenoxymethyl)-7-[{2-methoxy-4-(3-
(morpholin-4-vl)propylsulfonyloxy]lphenyl]-1,3,3-
trimethyl-3,4-dihydro-1H-quinoxalin-2-one,
B- (5-Fluorc-2-methylphenoxymethyl)-7-{2-methoxy-4-[3-
(piperidin-1-yl)propylsulfonyloxyphenyl]-1, 3, 3-
trimethyl-3,4-dihydro-1H-guinoxalin-2-one, and
8- (5-Fluoro-Z2-methylphenoxymethyl)-7-[2-methoxy-4-[3-
[N-{Z2-methylaminoethyl) -N-
methylaminolpropylsulfonyloxy]phenyl]-1,3,3-
trimethyl-3,4-dihydro-1H-quinoxalin-2-one,

or a salt therecof.

5. A pharmaceutical composition comprising the

glucocorticoid receptor agonist according to any one
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I nf | ammat or ydi seasei sage-r el at edmacul ar

degener ati on, di abeti creti nopat hyOrdi abetic nmacul ar edenma. .

28. Thegl ucocorti coi drecept oragoni st according to any one of clainms 1 to 4,
for use in the treatnment of an inflammatory bone-joint disorder.

29. Thegl ucocorti coi drecept oragoni st according to claim28, wherein the

i nf | anmat or Y hoRé2iBiEnt! dikot def P& Afdukat of B9&eHERt s or osteoarthritis.

©. A therapeutic agent for an inflammatory
disease, comprising the glucocorticoid receptor
agonist according to any one of claims 1 to 4 as an

active ingredient.

7. A therapeutic agent for an ocular
inflammatory disease, comprising the glucocorticoid
receptor agonist according to any one of claims 1 to

4 as an active ingredient.

B. The therapeutic agent for the ocular
inflammatory disease according to claim 7, wherein
the ocular inflammatory disease is an inflammatory

disease of the anterior segment of an eyeball.

9. The therapeutic agent for the ocular
inflammatory disease according to claim 7, wherein
the ocular inflammatory disease is dry eye syndrome

or allergic conjunctivitis.

10. The therapeutic agent for the ocular
inflammatory disease according to claim 7, wherein
the ocular inflammatory disease is an inflammatory

disease of the posterior segment of an eyeball.

11. The therapeutic agent for the ocular

inflammatory disease according to claim 7, wherein
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the ocular inflammatory disease is age-related
macular degeneration, diabetic retinopathy or

diabetic macular edema.

12. A therapeutic agent for an inflammatory
bone-joint disorder, comprising the glucocorticoid
receptor agonist according to any one of claims 1 to

4 as an active ingredient.

13. The therapeutic agent for the inflammatory
bone-joint disorder according to claim 12, wherein
the inflammatory bone-joint disorder is rheumatoid

arthritis or ostegarthritis.

14. A method for treating an inflammatory
disease, comprising administering a therapeutically
effective amount of the glucocorticoid receptor

agonist according to claim 1 to a patient.

15. A method for treating an ccular
inflammatory disease, comprising administering a
therapeutically effective amount of the

glucocorticoid receptor agonist according to claim 1

to a patient.

le. The method for treating the ocular
inflammatory disease according to claim 15, wherein
the ocular inflammatory disease is an inflammatory

disease of the anterior segment of an eyeball.
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17. The method for treating the ocular
inflammatory disease according to claim 15, wherein
the ocular inflammatory disease is dry eye syndrome

or allergic conjunctivitis.

18. The method for treating the ocular
inflammatory disease according to claim 15, wherein
the ocular inflammatory disease is an inflammatory

disease of the posterior segment of an eyeball.

19, The method for treating the ocular
inflammatory disease according to c¢laim 15, wherein
the ocular inflammatory disease is age~related
macular degeneration, diabetic retincopathy or

diabetic macular edema.

20. A method for treating an inflammatory bone-
joint disorder, comprising administering a
therapeutically effective amount of the
glucocorticoid receptor agonist according to claim 1

to a patient.

21. The method for treating the inflammatory
bone-joint disorder according to claim 20, wherein
the inflammatory bone-joint disorder is rheumatoid

arthritis or ostecarthritis.

22, The glucocorticoid receptor agonist
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according to any one of claims 1 to 4, for use in the

treatment of an inflammatory disease.

23. The glucocorticoid receptor agonist
according to any one of claims 1 to 4, for use in the

treatment of an ocular inflammatory disease.

24. The glucocorticoid receptor agonist
according to claim 23, wherein the ocular
inflammatory disease is an inflammatory disease of

the anterior segment of an eyeball.

25. The glucocorticoid receptor agonist
according to claim 23, wherein the ocular

inflammatory disease is dry eye syndrome or allergic

conjunctivitis.
26. The glucocorticoid receptor agonist
according to claim 23, wherein the ocular

inflammatory disease 1is an inflammatory disease of

the posterior segment of an eyeball.

27, The glucocorticoid receptor agonist
according to claim 23, wherein the ocular
inflammatory disease is age-related macular
degeneration, diabetic retinopathy or diabetic

macular edema.

28. The glucocorticoid receptor agonist
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according to any one of claims 1 te 4, for use in the

treatment of an inflammatory bone-joint disorder.

29. The glucocorticoid receptor agonist
according to claim 28, wherein the inflammatory bone-
joint disorder is rheumatoid arthritis or

osteocarthritis.
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