SPECI FI CATI ON AM DE DERI VATI VES AND NOCI CEPTI N ANTAGCNISTS
Technical Filed The present i nvention rel at es&&ﬂaﬂr@cﬂ gegtsn— g

ant agoni st containing a novel amide derivative or a pharmaceutically
acceptabl e salt thereof Mre particularly, the present invention relates to
an anal gesi c containing, as an actlve | gredl ent, a novel am de derivative
or a pharmaceutically acceptable HON V\/nl ch show anal gesi c effect
as nociceptin antago d receptor like-1
receptor and which a%W#%M?WWWaH icularly sharp
pain or pain caused by sensory nemeghaldadFiRdi ty, such as hyperal gesia and
al l odyni a The present invention noreover relates to a novel use of a
certain kind of ﬁmmwmmmﬁweﬁestmnpeemmmmmmmmana| gesi c.
Backgr ound nis.a sens n felt od IS an

i nport ant qu[e;:[mgqegq%ﬂvagye af ﬁmaslf"&ﬁ accepta@é Sﬁﬂﬁﬁéﬁﬁ @g‘)‘Fn jury,
surgery, i Staf8h from
injury, dys u%@% n@@%ﬁt%@d&m@eﬁg&ggﬁmg%gg%very ?’rom an injury is
one of t heingrgdientch inovel aimide detieative ot pirmnaeuticallynaiceptablesalsérrendl onom ¢
di sorder, éfklﬂESla Qr nental disorder, wherein the pain itself is the

cause of avBichfshoshanalgesiefiect as nociceptyhantagpyish by selRelBiFly 2GMGILAN pai n due

to sensory [ ﬁnﬁ[q s&g?!

pronotion 8?%2 Whrées?ggnse @ﬁla&ny%?&?éegﬁ;&%?n S |%tlf sr%}é’l | odyni a
wher ein papaitt:ﬁlafrlylslharp chaséd By sehdor neRatabnofmglityy saeaes no
pain, and the |ike. nal gesics are divided into central anal gesic

and peri pHeyperalgesia geé.aémmer dl‘h@pmsenh@vmmn HOreQyer slatestmansyel

norve. rcadtieshie AR ki B dePil el G pRaS APAaRIRE by andlheRo™ ©

ant i depressant hypnot I c, ant | SpaBaBRgfoundaadi | at or and the Iike are used
as anal gesic auxiliary agents Central anal gesics are roughly

di vi ded i nto narResmisa sersatiesifelt byaaybody andisanyepertanivithsigpal @t i ¢

anal gesi c. Narcotic and anarcotic opioids have been used for the
treat nent % Wpal n such as postoperative pain and nyocardi al

infarction, burrpandahdQl by ury, surgery, inflammation and the like, as well as 1
' chronic pain stemming from injury, dysfunction and the like of nerves after

recovery from an injury is one of the major clinical problems. Chronic pain
sometimes causes autonomic disorder, dyskinesia or mental disorder, wherein
the pain itself is the cause of a different disease.

There is also known to exist pain due to sensory nerve abnormality, such
as hyperalgesia associated with promotion of reaction in response to an ordinary
pain stimulus, allodynia wherein pain is felt in response to a stimulus that
normally causes no pain, and the like.

Analgesics are divided into central analgesic and peripheral analgesic
according to the main action site thereof. Inasmuch as the cause of pain is a
complicated entanglement of autonomic nerve reactions, feeling and the like,
sedative, antianxiety, antidepressant, hypnotic, antispasmodic, vasodilator and
the like are used as analgesic auxiliary agents.

Central analgesics are roughly divided into narcotic analgesic, anarcotic
analgesic and antipyretic analgesic.

Narcotic and anarcotic opioids have been used for the treatment of sharp
pain such as postoperative pain and myocardial infarction, burn and the like.
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These anal gesi cs show noticeable effects resulting froma strong anal gesic
action conbined with an action to renove fear of pain. On the other hand,
nar coti c anal gesi cs acconpany physi cal dependence and nental dependence and
express wi thdrawal syndrone by drug dependence. Qher side effects of

respirator suppr Si on, nausea, enesis, constipation, dysuria and the |ike
r est r:c ct t esics sh ownqtmaleigﬁﬁeqt@r%&mxgebgom T}§W@ﬁg%@§w fighion
consi d'e?'eﬁéﬁfﬂ%@d oAl AL R AR AR Rl e et Pl et 1

consi der edarifigdsies codmpany PhiysicaltpehAhdciiRDileatdl depefdirRe and | gesic
action is nainly exerted via peripheral nerves. However, there are nany

unknown pamtbdmwalmld@mebYdmgd@mdenmeﬂmtﬂdeeﬁéctsbfmspmaﬂoggem c effect
is general |y weaker than that, offered. br%/Idggr QOta.Ratﬁ ﬂ]éanar got | c, opi oids.
Consequent TSRPIEFGRNEYLTER, FhC sis, fonstiatjo Hed affiithe ﬁ’aua?ﬁarcotic

opioids in cli n| Piﬁﬁu?% ef fects.
Al t hough nore tha é@éyear sg%?cvfescé[%@gg&%rﬁ@%} ana gesic eﬁd&?
mor phi ne mmmmm@bmmmmma&memm e ditend rmr phi ne

was first applied to, clinical situations, a pharmaceutical agent exceedi ng
mor phi ne @&W%@%ﬁ(ﬁﬂ%‘ §méé0&%@shmtb@lm Otﬁugﬁloﬁa cord and

Cor i n_ i A0 ARRRRNCRRAL oy Birly ERlodio FRUBNAFned R iRy (0™

like is rethbﬁémtmhﬁyaﬂkh@ﬁﬁlpéirtsqﬁrthéﬂéﬂxﬁ‘al'ébﬁ@h'rﬁé&ﬂruﬂﬁ%aﬁﬁphnﬁs
antipyretic analgesic and narcotic anal gesic, and shows no significant

anal gesi c aaigasic effect is generpilysveakne then that affered dymerncoticandasarcetiand
effective es a.stro n |cfre f.rom.addi ction
and an ana(ﬁ:g(ggg ¢®$§§8‘5ﬁ%aﬁhﬁ%éﬁl§éﬁcﬁv&&ﬁ¥% RGFRRG ty such as
hyper al gesdriarcatid @sivids an ehsichingtuatibls to the extentl%ﬁhﬂcéxfses ?é‘s%%ﬂié/\éh%ets?m

al gesi ¢ substance, which is rel eased upon occurrence of tissue disorder due
to noci ceptive ﬂmlgbgnqubﬁil(ﬁﬂymhammssné@hmﬂhahnalgembﬁ&;tdher mal

Cer mi nal ) THPHNE By ARG HERA GhintiiRe0f i Rulsierl pe shfimed ead BREPLACObr

cortex andyasfirseaRSIvidAsiARaP#tiohs, @%@éﬁﬁzﬂfé uti Sag@f, flfered to
be caused by the contraction of viscer snmoot h nu e, ﬁd]hémsc anical ly
ext ends armteumommiﬂm;s histotexicity to spinaRadird :melrthamka,rﬂm nmost |y

;L:pzmné'éed bd IEdS 0 8‘%‘}%2@ ne% Lﬁger é& ﬂmﬁn?. g:;;l bers, wherein
> .
subst ance | ﬁgl udes brggﬁ)kl nin, (bé/qnot oni n, ﬁﬁ#@%&?ﬂdﬁ%@gfﬁéﬁ)eﬁ%bd%?ﬁ; Cact

on noci cedﬂmnsmstmmmmgemsnunahﬂymmalﬂse, suchsisamtipyrdittaralgsiey ages
acti on of ag*r%l%rggsl ¢ subst anc i ke prost agl andj n synthesized at the
i nfl amat i ﬁn?]H%Slﬁ’oe?li"gﬁEﬁ"é{F np jsigayificant anaigesic efect.

Thus, there reaims a demand for a safe and effective analgesic,
particularly a strong analgesic free from addiction and an analgesic to treat pain
caused by sensory nerve abnormality such as hyperalgesia, allodynia and the like.

Pain is caused when an algesic substance, which is released upon
occurrence of tissue disorder due to nociceptive stimulus (chemical stimulus,
mechanical stimulus, thermal stimulus), excites nociceptor (free nerve terminal) at

the sensory nerve terminal, and the information of the pain sensation reaches the
cerebral cortex and is recognized as pain. In addition, visceralgia is considered to
be caused by the contraction of visceral smooth muscle, that mechanically
extends and excites the sensory nerve.

Pain sensation is mostly transmitted by two kinds of thin nerve fiber AS
and C fibers, wherein sharp mechanical stimulus conducts myelinated AS fiber
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Such pain afferent fiber (primary afferent fiber) forns synapse on the
surface | ayer of dorsicornu. The primary afferent fiber excites nociceptive
neuron via neurotransmtters, such as excitatory ami no acid, substance P
and the Iike and the information is transmtted from dorsicornmu to nedul |l a

obl ongat a, rrus an to cer elyr al Pressure and,t ctlle
sensa'?l onapg W@W%&@ﬁ?@? Ayeical algesic subpianee ts the
i nf or mat i (Bn%é 1908S q{éw a

t hal amus an 0 cérgée%’r arﬁncor %ﬁ‘gaﬂ?@ﬁgé’?‘% %%[é&r:tg&{ﬂ?b%éﬁ&%ﬂtﬁe g

recept or s termiviahl e Thiere ilgatistarsoe thiat mmomﬁg@mpﬁr&an@lgmsmd@pt hal am c
tracts. The respiratory suppressive action, nauseant actjon and the |ike

resul t fr dikepmestaglandin smthenizedgit she inflsgapation i iththepeipheraldisseagat a.

\é%irltgx()ltmog. d!actsﬁﬁn sghﬁg cord Fﬁk@g.l%&fg%%ﬁp tha anus gan cerebral

cer ebral ‘b?ﬂb&fcdrﬁunol‘hé% %@r@htﬁﬁeré?cft@&hoééﬁ%%@ﬁéﬁfﬁhﬂﬁ opi oi d

receptor in the dorsicorhu neuron and suppression of dorsicornu neuron by

descendi n@mmmmmummmmmmmmﬂmm@d%maﬂm lﬂm;snder ed to
be the maltﬁ?’act I on

tile sensation te be du
Hf%??%lsd?w& ifropp dpRRicargRo; C@m §-{" Sat ionis

sust ai ned

unf easi bl n, but sustained rel ease of neurotransmtter by

| ong-term |nu a |on sensory nerve is considered to induce chronic pain
by changi ng themmm@ﬂemﬁsanmﬁsmmmﬁm@byeﬁxtk@mﬁuexof t he
nerve cell. |In addition, .inhibitory neurotransmtters, such as

[err]-ani HBHCR {Fansmits tbeemnorgfrymmsaﬁan@wmm@al todopsisaElex ci t enent

of nerves consi dered
to be part ﬁe@%qg‘a%&n %%%(rlé(g 'on o@%ﬁr&fi?’akr{ggnﬁ%éﬁto%&éue to the

stimli repeat e@ploidRratdpeshstinvilgl iBeNgaiy exXist Meraribhs paEsbfthesm of the onset
of chronic pain, hyperalge5|a and al | odyni a has been known only to_a

limted d@m;éhalarmc tractsas THe sespingéery suppressive Geliomarauseanbagionsandn i s
controll eq, by, exci or rve fi and, 1 nhi |to

conpl i cat S‘Heﬁlé %{Péhﬁ%ﬂo%gréﬁﬁ Wg}d regﬁ%t %ﬁ@%@%é‘ﬂgﬁéﬁa‘er S

i nvol ved WEﬂ@moiaaa&s 68 8pinkbesitl, fred @A dblongRBS thalamus and cerebral cortex

3 there are many targets used to find a pharnmaceutical agent

exhi bi ti ngo @howmmgwamegesﬂccta&pmsmon of thalarmas andmgbraie:omer y of
cerebral norphine recegtor in 1973

d
pent apept |1i§ ?"cPPé‘F?Sé%Q @gfrfa??ﬁt rf ﬁ%g?r}gﬁr%f‘ﬂﬂgfﬁslws.
There are ahwbpms%ﬂ Bﬁlbrgi@oﬂﬂd"ﬁén% eﬁt?gg fe%s@ﬁw fsshraigler the

category of oproid peptide, that 1nhi b| t th nsm ssion of algesia
i nformati mdmeduﬂaoblﬂihgataanpcmsidemd@bslthemmnadmrhl ne act on opioid

tor. Th t k t I | wh
receptor. The o okg & SCSRenlsS & B oh S HISe SRR WP SRS Tror " '

the same intensity. This adaptation is unfeasible in case of pain, but sustained

release of neurotransmitter by long-term stimulation of sensory nerve is
considered to induce chronic pain by changing the excitatory or information
transmission efficiency of the nerve cell.  In addition, inhibitory neurotransmitters,
such as y-aminobutyric acid (GABA), glycine and the like, suppress excitement of
nerves upon activation of each receptor. While allodynia is considered to be
partly induced by dull suppression of neurotransmission due to the stimuli
repeatedly applied fo the sensory nerve, the mechanism of the onset of chronic
pain, hyperalgesia and allodynia has been known only to a limited degree.

As described, the sensory nerve transmission is controlled by excitatory
nerve fiber and inhibitory nerve fiber in complicated relationship with each other,
and many neurotransmitters involved therein have been found to exist. Hence,
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affinity for [err] receptor, enkephalin shows high affinity for [err]
receptor and dynorphin shows high affinity for [err] receptor, these
consi sting the base thereof. It is a long-known fact that

i nvol venent of [err] receptor fromanong these is inportant for the

anal gesic effect and the nmechani sm thereof has been nost el ucidated. The
study of FoReaAny jagetssed e dind; W@MHPF@WMBIM@@C@V%aCh
subt ype by ?di&'t opi oi d ant agoni st has reveal ed that the norphine
addlctlonls I'h tributable to the action via [err] receptor.

An opi oi d receptftonoim dx@kze@ofteebml@ﬁorpaﬁq tBOHD] TR eiképhalii, i d
opi oi

receptor but does not bind with conventiona | i gands. Thi's receptor

vvasI cl ogedwhhlhﬂg% en.dogenquqmﬁad pm|mmmq@eot,mfmmﬁndm was
I O?L 1

Chor act or | DoBRSOATER TheRe & Brahelingd R mprphiportifies | o ¢
341, 33-3 éﬁ& , 377
532- 535, %%eé E§ ﬁmﬁgm eé;ce dé'%%%g@%l %gﬁé{f‘mlﬁﬁi%ﬁe &aﬁﬁlm%:%feaci d

sequence odlgesiainfephatiori.s sinilar to that of Dynorphin A which is an

endogenous opi 0| pept| de. norph| n Ais af[err] receptor ,?‘gom st show ng
anal gesi ¢ ef f ect °§GPP of mgrphinorct onopid refeptord The gmioid t o have

nd al LZLT%C?%SW&?%’%‘ 5 pﬁ%ﬁﬁ%ﬁé‘%@% B of

| ower abdcaffinityiortu feeéptol)i endtephdin Sliov?@}i%ﬁ ;ﬁh’gyhfgﬂfiﬁ%phdﬁd\%nﬁrpﬁﬁ h

hi ndl i nbs (SBL), behavi or induction test* revealed its
promot i ng sdigh atfinitirfori/e seeapten, theserconpistingthe base theeod reports taught -

e noor contt BB oRE:Ih oy R (at AR o rPbbtdl o ehon iR s v
fromthe deagsriint mb(érﬂ@ébic@ecfﬁiﬁl ﬁfetiﬂ&clﬁi‘ms%ﬁtﬂu@r%ofhas been mos

4 nmechani smthereof is underway. (*5; Eur. J. Pharnacol , 321,97,

1997) (*6;¢clycidaied) . Timp study of mitlrizawal syrdme@nducuun@plabﬁlbaandmehke

100, 208E.180h i 515 e @Bﬁé@%ﬁ@oﬁ e ek R BREPBRE ror 1

t he centraddd;@;[dﬁei ME%WIngtH@ rcﬁp&;:%o hypot hal anus, spi nal
cord and the |ike*9, and nociceptin as bee rto be distri buted nor e

on the surface Iﬁayelmomﬁreccntoshk@ﬂr@mmk)mo@mmmghhmnaﬂdgrmh opictickr
ot 1yt rasgtoR: Aot nd SRS BRS R opRE e Rise R B TR SAS S0, © ¢
1995) (* 1Qiloreiihol J8a3Pars ?m:i%§ %e&itﬂ%%onéiggﬁggf 17 amino abills 333 iR§1&Ra2! SO

reported that admnistration o I cept1n 1 nduces noci ceptive

hyper sensﬂs&nd%%duqd%gﬂﬂlﬁ:hﬁce;%ﬂ ady strarchinalip chatdotdrized aadpl i fi es
excitatory stipulus b t and H:%c e (*11. Ml ecul ar Brain Research, 43,
96- 104, 1 Nocicep 3*4 (*1 FEBS Lett., 341, 33-38, 1994) (*2 ;

FEBS Lett., 347, 284-288, 1994) (*3 ; Nature, 377, 532-535, 1995} (*4 ; Science,

270, 792-794, 1995).

The amino acid sequence of nociceptin is similar to that of Dynorphin A

which is an endogenous opioid peptide. Dynorphin Aisa « receptor agonist
showing analgesic effect, but binds weakly with ORL-1 receptor and is said to have
no activity*5. Nociceptin binds extremely weakly with an opioid receptor*6, and
algesia tests including hot plate test*7 using mouse, scratching of lower abdomen
with both hindlimbs of mouse, biting and licking of both hindlimbs (SBL) behavior
induction test*8 and the like have revealed its promoting action on transmission of
pain information. These reports taught that nociceptin and ORL-1 receptor had
specific affinity for each other, and nociceptin was a peptide that induced or
amplified pain, conversely from the case of opioid peptide. The study of action
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Under the circunstances, substances reported to exhibit a nociceptin

ant agoni stic action are only nociceptin-like polypeptide and nal oxone
benzoyl hydrazone which is a [err] receptor antagoni st having a

nmor phi ne-1i ke structure, both of which having ORL-1 receptor affinity, and

a pharnmaceytifal. agent having specjfic_ant ni sti tion on ORL-1

rEchE or h@iﬁ@%ﬂ@ﬁr@gﬁ?% gapay(%, Eur'l(ﬁ%%ﬁ{@?@g .ilc&ﬁam%@( & sqdi nol i ne
skel et on | B WRSmOR79i AR N n 2} | an

Pat ent Unexam ned ﬁggﬁl’ c%??zo’n No'.j PZ3 %%&?E@’Z%Z@é\é’é%ﬂﬂ%)ﬁﬁ

anal gesi ¢ Ansigesic a QfiidiflPeptitic Sgtriposiune abstrhatinl [ Japd9ege Pat ent Unexani ned

Publ i cati on No. &%L_S%OSO (US 5104884 ; Al kal oi da Vegyeszeti Gyar,
antifungal acti dHRL-\rseptor hasbeerrepmatedds exprasp imerean thexeentoa mereal
6L 11

Pl C ! oomstat mH Akl BALERARbMolamiS Shind B abd Bie Ribnged
Publ i cat i onoditetRr RddBEh sHdBrf E3R3@8tritelte® Hhork 8hTRE SHEhE 1o

prostagl andi n synthesis inhibition), Japanese Patent Unexa ned Publication
No. 54- 7379ersicogiu whespri I bermiPatestid), andialgasisd A/ S), FR

primary
1557928 FR 15434 M Robert AR E dt i k Th d toi | ud
2 conpoundt AR A AR GRt Fodore fo- B REIE tHNEIGaIahBrVEo they
di scl ose agysaahi(; QN NeRRbAfRRhisHy B4, 9340, TRBFRIB', ﬁ%uhf'REB&t e

i nventi on.
Conpounds 3028,1§96).qui nol i ne skel eton structurally simlar to that in the

of :‘/Z;E e e ohoardt finS BerbSlos gepotfes that sdministcation Sfﬁﬁ@gp%%ntdggg%aggleﬁf e
W97/ 146 : ' : ' it.

Patent  ncacicepive BoHendat) (Sbe iR Rl M T AT S B ol
agent), Japaitatoey Btomits binbeatamethchleltl L at Mekchiar FrattRe@ardd, /935689574

psychoneurﬁ% \%?bgpction i mprovi ng agent), Journal of American Chem stry
Society (767" -3708, 1956) (antibacterial agent), HU34479 {di scl osure of

qui nol i ne skel et Cﬁﬁg&{g | Gl gs e r.imdazol 4..5-c] qui noline
derivative (anallgg)%gl c§€ an %éicﬁ?’ks@fbﬁ% Eéﬂ%{’?g tSTe%?tc%Lﬁﬁhg%Rﬁ%kes
ef f ect i vermstagasstinactionl ftewinly nociceptin-like polypeptide and naloddngc! osure of the
| nventi on Based on_the foregoing findings, a pharnmaceutical agent

havi ng nodyedepyihydrasengwhichis@ 4 recsptar amtagondsthavirtg @ marpkinadiet f or pai n,
particul ar ' ur ger I n and,the like or pain
caused by %r%@%%ﬁé&@%ﬁm@@m@% ’r%ﬂl%@mp?‘gt‘ﬁ’ﬁi a and
the |ike, agerit hasingepadific aRLEohisEEhcREEHH I VB 1?&1'%%@ tion on ORL-1

receptor and free of marked side effects. I't 1's therefore an object
of the pr ppethvention to provide a

Known analgesic having a quinoline skeleton includes opioid or anesthetic
antagonist analgesic [Japanese Patent Unexamined Publication No. 63-264460
(EP 277794 ; BOC Inc.)], analgesic having a different action mechanism [Japanese
Patent Unexamined Publication No. 62-503030 (US 5104884 ; Alkaloida
Vegyeszeti Gyar, antifungal action), WO96 /13485 (EP 807 105 ; Fujisawa
Pharmaceutical Industries, Ltd., bradykinin antagonist), W096/11930
(Smithkline beecham P.L.C., serotonin receptor antagonist), Japanese Patent
Unexamined Publication No. 59-210084 (US 4839366 ; Chiesi Farmaceutici S.p.A.,
prostaglandin synthesis inhibition), Japanese Patent Unexamined Publication No.
54-73784 (US 4293549 ; Leo Pharmaceutical Products Limited A/S), FR 1557928
and FR 1543405 (M. Robert ARIES) and the like. These do not include a
compound having the structure of the inventive compound, nor do they disclose

an action on nociceptin or ORL-1 receptor as in the present invention.
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pharmaceuti cal agent having an action nechanismdifferent fromthat of

known anal gesics, via nociceptin antagonistic action. It is also an
object of the present invention to provide a novel conpound having a
noci ceptin antagoni stic action, which is useful as an anal gesi c. As

a result of the intensive study of t_heQﬁresent inventors_in an attenp to

sol ve the aboveGesrpaunsschasing guinolinskeletonesiructuradiyisimilarioihgt yihtes a

Speci {1 catFprboPsbesER AR Gy enfSatsor dfts oopt Rl Sidlkwic R "
. v . A I

gnt agoni star€ 3AbWh'th TE 831 A0 Qﬁd%%%sz’?zg@rl]ﬂb&mﬁgéﬁsﬁﬂégeﬁﬂj

rein err] and Rl err]
are the saNe©9Fy 14681 fheripeaticl agantiof bené yubtabalismaabmornhalitydy Japanese
al kyl optionally substituted by hydrox m no, | ower ) .
al kyl am né’eéfﬁmdﬁremnyémh%ﬁo {o- REEF9G6SR 3By 5 amtipsychasicegentiame or
different E8CPatk DRERRATRI Pl RECD. 167065 (US 5010574 5  Btom oF

| ower al kyl7ring S aryl or rocycric groap, ring B

i's phenyl ,p%'@h&mmﬁé furction PivpEeitg ageait), Telirel 6f Amesivaa Chetnistty Society
Kyl opt i(dFTGR-3708, 1956) antibacterial ageums EUAAR (8jocasmes oEGRBATIE | over
al kenyl , %‘l@cﬁ?ﬁn &d %@nﬁ{eﬁc intermediate for imidazo[4,as-9]rqﬁu oli?ﬁcz dterqgaév%r mul a
(analgesic)} and the like, though none of which discloses effectiveness as an
analgesic.
Disclosure of the Invention

Based on the foregoing findings, a pharmaceutical agent having
nociceptin antagonistic action can make an effective agent for pain, particularly
sharp pain such as postsurgery pain and the like or pain caused by sensory nerve
abnormality, such as hyperalgesia, allodynia and the like, and a safe
pharmaceutical agent showing selective action on ORL-1 receptor and free of
marked side effects.

It is therefore an object of the present invention to provide a
pharmaceutical agent having an action mechanism different from that of known
analgesics, via nociceptin antagonistic action.

It is also an object of the present invention to provide a novel compound
having a nociceptin antagonistic action, which is useftil as an analgesic.

As a result of the intensive study of the present inventors in an attemp to
solve the above-mentioned problems, the present invention now provides a novel
compound having an analgesic effect.

The present invention specifically provides the following (1) to (20).

{1) A nociceptin antagonist containing an amide derivative of the formula [1]



[err] wherein E is a single bond, carbonyl, sulfinyl,

-0, -5, -NHCO, -CH=CR err]- wherein Rerr] is
hydrogen atom or aryl or -NR[err]- wherein Rerr] is
hydrogen atom | ower al kyl or |ower al koxycar bonyl ;
ring Gis aryl, heterocyclic group, cycloal kyl or condensed

aryl; 1 Rl err] is hal ogen ,atom hydroxy, |ower alkyl
optionally R ubsti t ut edFﬁy any of hal ogen atom hydroxy,
| ower al ka{])(s)yl 0 30 | ower al koxy optionally

substit ut ed E}Z % -C ﬁ al koxy, |ower al koxy optionally
substituted by | ogyer a , am no, |ower al kylam no,

di | ower) al kyl gh 0, , cyano, | ower al kanoyl, | ower
al kanoyl oxy, rboxy, | ower X 7

al kcar bonyl , | ower al kyl sul fonyl or phenyl; t is O or
an integer of 1 to 5, whi guli di cates the nunber of

substituents on the ring erein when t is an integer of 2

to 5, eachwBfwirt] nmay be the sane or different; mis O
or anint;g,er f,1 to 8, and , nis 0 or an integer of 1
to 4, or pﬂ%fﬁaceut i calarg the-seanpe andiffermt andieach és hydrogen atomewer

ingredient. (2) A nocicepti L st..cqntai ni t he am de derivative of

(1) above wherein the ri naﬁ‘gbi°ﬁ§5‘g%%&%ﬁPﬁ§Fag’ygﬂ¥§?9Hc%¥?% PV accept abl e

salt thereof as an aCtiV@Diyﬂlﬁhﬁiﬂcﬁ*ﬁiqcst@rLal@l&;\!ﬁkﬁePti?hant agon:ss_t ] I
above wherein the ring i s pheny

cont ai ni ngR; he_am de derivative of (

and X is gﬁ“’éﬁlgmof t he B5¢ the same or different andjeach ihbydrogerEatom,eplégenR] err ] ,
t, mand n are as defi negm' N ng ar thar maceuti cal ly acceptabl e salt

t hereof as an active ingie Eht© noci ceptin antagoni st contai ning the

am de derintgg Ave of (3) Woﬂ‘ﬁ&éﬁic?cﬂd’@oﬁbﬁg Ais
ring B is phenyl, thienyl, furyl, pyrrolyl, pyrrolidinyl, oxazolyl or
cyclohexenyl; and
X is hydrogen atom, halogen atom, lower alkyl optionally
substituted by lower alkoxy, lower alkenyl, amino, cyano or

a group of the formula
— (CHa)m—E—(CHg)n (R%),

wherein E is a single bond, carbonyl, sulfinyl, -O-, -S-,
-NHCO-, -CH=CR’- wherein R® is hydrogen atom or aryl or
-NR’- wherein R is hydrogen atom, lower alkyl or lower
alkoxycarbonyl;

ring G is aryl, heterocyclic group, cycloalkyl or condensed
aryl;

R®is halogen atom, hydroxy, lower alkyl optionally
substituted by any of halogen atom, hydroxy, lower
alkanoyloxy and lower alkoxy optionally substituted by lower
alkoxy, lower alkoxy optionally substituted by lower alkoxy,
amino, lower alkylamino, dilowerjalkylamino, nitro, cyano,
lower aikanoyl, lower alkanoyloxy, carboxy, lower
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ferr] wherein R err] is lower alkylthio, or a pharmaceutically
acceptabl e salt thereof as an active ingredient. (5 An am de derivative of
the forrmula 11'] 8

[err] wherein Rerr], ring B, E, ring G Rerr], t, mand n as
defined in (1), or a pharpaceutjcally acceptable salt thereof. (6) The

am de derivative of (5) aﬂgxi@arm@flépwer Hond orphergkiyl and Rlerr] is

| ower al kyl, or a phar i ¢ t L f am de
derivative of (6) abov?%ﬁ?ﬁ%%?§%ﬁﬁ§@$§@§ﬁ%’tﬁj?&e&g a etrﬁlgr}lggp%osi_tion
on a qui noline skel et on, sihstitabntsonBkehitlg GLUWBEteiniwhes tad ah Mgtegerstd ti on on
the quinoline skeleton, Eis -O and the ring B of phenyl has a substituent

of the fornula [ eta , eachii¥maaybe theysamne pf diffefent; | m and n as defi ned
in (1), at the 2-positi Olr'}iis%oraanin’rsgerofl to 8; and
n is O or an integer of 1 to 4,

or a pharmaceutically acceptable salt thereof as an active ingredient.

(2) A nociceptin antagonist containing the amide derivative of (1) above wherein the

ring A is quinolyl or a pharmaceutically acceptable salt thereof as an active

ingredient.

{3) A nociceptin antagonist containing the amide derivative of (1) above wherein the

ring B is phenyl and X is a group of the formula

— (CHg)m—E—(CHa)n @ (R°)

wherein E, ring G, RS, t, m and n are as defined in (1), or a pharmaceutically
acceptable salt thereof as an active ingredient.
{4) A nociceptin antagonist containing the amide derivative of (3) above wherein the

ring A is

CO 00 O 0
Nig LN , “N? N :
N N N
00 OO . 0
./

N ’ N or EI

wherein R® is lower alkylthio, or a pharmaceutically acceptable salt thereof as an
active ingredient.
(5) An amide derivative of the formula [1° ]



phar maceutically acceptable salt thereof (8) The ami de derivative of (7)
above or a pharmaceutically acceptable salt thereof, which is selected from
the group consisting of

N- (4- am no- 2- net hyl - 6- qui nol yl ) - 2-[ (4- et hyl phenoxy) net hyl ] benzam de

hydr ochl ori de,

N-(4-am noH§ t hyl - 6- qU| noI )-2-[(2, 4-di chl or ophenoxy) net hyl ] benzam de
hydr ochl ori de, 0 th,yi"—*Gwa nol yl ) - 2- ( phenox hyl ) benzam de
hydr ochl ori

N- ( 4- ani no- 2- n‘sth [ r}¢I yl )U égHr?g%pEengCH?]‘fb n(gau)d de
hydrochl ori de,

N- (4- am no- 2- net hyl - 6- qui nol yl ) - 2-[ (3, 5- di net hyl phenoxy) et hyl ] benzam de
hydr ochl ori de, ' '
N- (4- am no- 2- net hyI 6- qui nol yl ]-2-[ (3, 4-di met hoxyphenoxy) net hyl ] benzam de

hydr ochl or\k,g@pe R, rin; .

N- (4- ani no- “ et hyI qU| ’no %/(Ii’) 2t,[n€im ?So% ﬁenr?ggflr}’e? ?%té?l%ggﬁic%@
N- (4- ami nm@eptaﬂalwshaltﬁtlmmoﬁol yl)-2-[(2, 3-di net hoxyphenyrret hyl ] benzami de
hydr ochl o

N- ( 4- ani nd6g'm%?m¢e derdrative pl/(0) abave; wherain fhe Hng Bds phsnwand Rhisdawee
N- (4-am n%@&&h&g&m&&p&ﬁe galgh%%&oxyphenoxy) met hyl ] benzam de

hydr ochl ori

N- ( 4- ami nq7PTheetdiide dertiative by(b) aBove( whefdin Hapaene s gl enean de
hydrochl ori de,

hN-é 4- am ndRosItiam ory A.qyingling skelejorp R isimeth supatitusing atéhe Qi idsiinneon the
ydr oc o

N- (4- am no= lgﬁ hr%%skd%o%fu@ Wol y)@%&%%??%#@?%%ﬁﬁrﬁéﬁ% de

hydr ochl orfoaula
N- (4- am no- 2- net hyl - 6- qui nol yl ) - 2-[ (4- met hoxymet hoxyphenoxy) -

met hyl | benzam de hydrochl ori de,

N (4-am no2. - QN N - ‘
hydr ochl ori der(e}t'% 0@ ck@{HZ-)n @
N- (4- am no- 2- net hyl - 6- qui nol yl ) -2-[ (4 2
hydrochl ori de,

N- (4- ani novlzemmtmg%l?&amqum@qe@ne@m Hy, attthe @xposititr k- kbenzani de
hydr ochl orj, d

N (4-am n& WW?%Y&G%?W%WW{?H f I uor onet hyl phenoxy) et hyI ] benzam
de hydr ochgjortedanide derwatlve ?f 75abovF (o§ a rpharrg)&]ceuu C??Ptﬂﬂb e salf there

N- (4- am no-2- et hyl - 6- qui no enoxy Shzam di
hydr ochl omhieh i 1s selected from the group consisting of

hNyéf' ogm g?\f-éfé, -met?lu -g—Junznolyl) 5( ﬁ4—gﬁ§y5£fe%%2y()))ggmnﬁfbm5] zam de
hydrochloride,
N-{4-amino-2-methyl-6-quinolyl)-2-[(2,4-dichlorophenoxy)methylbenzamide
hydrochloride,
N-(4-amino-2-methyl-6-quinolyl}-2-{phenoxymethyljbenzamide hydrochloride,
N-{4-amino-2-methyl-6-quinolyl)-2-[(4-methoxyphenoxy)methyljbenzamide
hydrochloride,
N-{4-amino-2-methyl-6-quinolyl)-2-[(3,5-dimethylphenoxyjmethyl]benzamide
hydrochloride,
N-{4-amino-2-methyl-6-quinolyl}-2-|(3,4-dimethoxyphenoxyjmethyljbenzamide
hydrochloride, |
N-~(4-amino-2-methyl-6-quinolyl}-2-[(4-nitrophenoxy)methyllbenzamide,
N-{4-amino-2-methyl-6-quinolyl}-2-[(2,3-dimethoxyphenoxy}methyl]benzamide

OX)(Hﬁnoxy) met hyl | beznam de

ophenoxy) net hyl ] benzam de
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N- (4- am no- 2- et hyl - 6- qui nol yl ] - 2-[ (4- acet oxyphenoxy) net hyl ] benzam de
hydr ochl ori de,

N (4- am no- 2- et hyl - 6- qui nol yl ) - 2-[ (2- met hoxyphenoxy) et hyl ] benzam de
hydr ochl ori de,

N- (4-am noz 2- met hyl - 6- qui nol yl ) - 2-[ (4- am nophenoxy) nmet hyl ] benzam de
di hydroch?@@g&f&}adﬂ

N (- anm nonda RAigl St tinoly-£ 43Rt AR e R IR hRE 2 de

hydr ochl ori

%( 4- ami nonqﬁ?mt]zl-ﬁmgymhmﬁoiﬁy-ﬂ4(3;5—&%@@@%%@&&%&1}6&%&6@e

rochl ori de, :
N- (4-am nohﬁdl%éhmﬂeﬁ- qui nol yl )-2-[ (3, 4-di chl or ophenoxy) net hyl ] benzam de
hydr ochl oriI

N- (4- am no- gir%?]ﬁ’?f z-*é‘!eaBYlﬁ%ﬂW}Obﬂ): ?‘J@ﬁﬂ?@%ﬁ%@ﬁ’mmma}@gﬁzam de

hydrochl org loride.

N- ( 4- ami no-2- et hyl - 8- qui nol yl ) - 2- [ (4- di et hyl ani nophenoxy) net hyl | benzani de
di hydr ochl Be{#eemino-2-methyl-6-quinolyl}-2-{(4-acetylphenoxyjmethyl]benzamide

N- (4-am nog 2: et hyl - 6- qui nol yl )-2-[(4-tert-butyl phenoxy) net hyl | benzam de
hydr ochl oﬁi‘%{g&b}!‘d‘e’

- (- am NonZa Ehinglo-Ricl1RPltinbivl-4 fia HyRGRYHneh By R | de

hydr ochl or

N- ( 4- ami naadiroetilbyitle,6- qui nol yl ) - 2-[ (4-i sopropyl phenoxy) net hyl ] benzam de
hydr ochl or | .. .

N- (4- ani n&ggwmﬁmz-megwlﬁqwlﬁ:%{(&ﬂnﬂﬁmmﬂmyphmom-] benzani de

hydr ochl or i . .
N-(4-am noﬁmmdaﬁ%mquﬁ[ (4- br onophenoxy) net hyl | benzam de

hydr ochl orN-¢#-amino-2-methyl-6-quinolyl)}-2-{(3-methoxyphenoxyjmethyljbenzamide
N- (4- am no- 2- et hyl - 6- qu3i’ no?yl ) Iy) [ 1(4- pr opﬂ%hengg?y) ma¥ yl ] benzanm de
hydr ochl orlpyglochioride,

N-(4-amn Hvls 6-aui.nol vl )z 2- - f 1 uor.ophenox t hyl ] benzam de
N (- am nonda BRs s Sl eeltnbid 4 (- OB RESHR TR R s
N- (4- am nchyirpEilbMbe,6- qui nol yl ) - 2-[(3-tri fl uor onet hyl phenoxy) net hyl | benzam
de hydrochloride, nmeth

. yl :
ﬁ- g 2-{ m ( N-frepino-2nmetiyl-coquigolylt 2|3 saetbatphenpisgmesiydibehemideat e
rochl or .
hg(4-aningbgﬁﬂgPHQ?QG-quinonI)-2-[(4-iodophenoxy)nethyl]benzanide,

E;((j féghmi n ?}Iﬁ—?ﬁﬁﬂ&@-ﬁm&i&l@hﬁh}wﬁ4~ﬂ4ﬂﬁﬂﬁ&%h%ﬁ§h@r¥&&lﬁ@ﬁ'@ﬂb&?zanﬁde

4-[ 2- { ( 4- dnidnoctdoride,hy| - 6- qui nol yl ) car banoyl } benzyl oxy] benzoat e

hydrochl ony 2 amino-2-methyl-6-quinolyl)-2-{(3-nitrophenoxy)methyljbenzamide
hydrochloride,
N-{(4-amino-2-methyl-6-quinolyl}-2-}{2-nitrophenoxy)methyl]benzamide
hydrochloride,
N-{4-amino-2-methyl-6-quinoly}}-2-[(4-acetoxyphenoxyjmethyl]benzamide
hydrochloride,
N-(4-amino-2-methyl-6-quinolyl)}-2-{(2-methoxyphenoxy)methyl]benzamide
hydrochloride,
N-{4-amino-2-methyl-6-quinolyl}-2-[(4-aminophenoxy)methyl]benzamide
dihydrochloride,
N-(4-amino-2-methyl-6-quinolyl)-2-[(3-chlorophenoxyjmethyl]benzamide
hydrochloride,
N-{4-amino-2-methyl-6-quinolyl}-2-{(4-fluorophenoxyjmethyllbenzamide

10



N- (4- am no- 2- et hyl - 6- qui nol yl ) - 2-[ (3- cyanophenoxy) net hyl ] benzam de
hydrochl ori de,

N (4- am no- 2- et hyl - 6- qui nol yl ) - 2-[ (4- mesyl phenoxy) nmet hyl ] benzam de
hydrochlorlde hydr ochl ori de,

N- (4- am no- 2- et hyl - 6- qui nol yl ) - 2-[ (4- chl or o- 3- et hyl phenoxy) net hyl ] -
benzani de M 45 de,

N-(4-amn 0 yl]-

benzam d e(ﬂ]éfd gﬁg@:ﬁ% 2 8@&1@«5&%0&1)12%3 S HBrophERb I RAGABEN kR

N-(4- aninqganﬁmmhyk;G qui nol yl') - 2 [ (4- et hyl phenoxy) net hyl ] benzam de,

N- (4-am no- 2- et hyl - 6- qui nol yl ') - 2- [ (4- chl or o- 3- net hyl phenoxy) net hyl ] -

benzamni de N-{#- {32111{1((~2~Ia b62quinollH2-§2-ghlonephenpsy) mmﬁ/nd oxy] benzyl
acetate h y@gﬁ&bor

N-(4- am'ng1 QRAJG qui nol yl)-2-[(4- hydroxynethylphenoxy)nethyl]benzan1de

hydr ochl ony

N (4-am né\! aﬁﬁ%}? ’é‘eﬂ’a’f‘ﬁﬁu’ﬁb’gzﬂf dn{l%th]y eno O%m?tflgézam ge

hydr ochl ordlmimdﬁiohdd,rate (9) An am de derlvatlve of the fornula [1"]
[err] wherein the ring A 5[0 RL}{er ] and t are as defined in
(1), or aMifepmiredinetni-o-aunal K"et@'&bp Ipacnaxyinatbylvensamideceut i cal
corrpomhw ng the am de derivative of any of (5) to (9) or a

phar maceut’calTy~actept abl e salt thereof and a pharmaceutically acceptable

carrier. (I\LWaﬁnﬁmimeniyl-e-@nhalgm @tbiphatylylokyaethbeipadsdeer i vative of

any of (5) to (9). or a pharmaceutically accept abI e salt thereof as an
active i ndgw i e612) An anal gesi c cont al n| ng the am de derivative of any

f f

"ngr et entraSe o BERT SR IR P E TR bRy R R "Rt o,

conpr i si Ngyydrochloride, '
N-{4-amino-2-methyl-6-quinolyl}-2-|(4-nitrophenoxy)methyl]benzamide

hydrochloride,
N-{(4-amino-2-methyl-6-quinolyl)-2-[{(4-bromophenoxyjmethyl]benzamide
hydrochloride,
N-{4-amino-2-methyl-6-quinolyl)-2-[(4-propylphenoxy)methyl]benzamide
hydrochloride,
N-{4-amino-2-methyl-6-quinoly))-2-{(3-flucrophenoxyjmethyljbenzamide
hydrochloride,
N-(4-amino-2-methyl-6-quinolyl}-2-[(3-trifftuoromethylphenoxy)methyl]benzamide
hydrochloride,

methyl 4-[2-{ N-(4-amino-2-methyl-6-quinolyljcarbamoyl }benzyloxy]benzoate
hydrochloride,
N-{(4-amino-2-methyl-6-quinolyl)-2-[(4-iodophenoxyjmethyl]benzamide,
N-(4-amino-2-methyl-6-quinolyl)-2-(3-pyridyloxymethyl}benzamide hydrochloride,
4-[2-{(4-amino-2-methyl-6-quinolyl)carbamoyl }benzyloxylbenzoate
hydrochloride, '
N-{4-amino-2-methyl-6-quinolyl}-2-{(3-cyanophenoxy)methyllbenzamide
hydrochloride,
N-{(4-amino-2-methyl-6-quinolyl}-2-[(4-mesylphenoxyimethyllbenzamide
hydrochloride,
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adm nistering the am de derivative of any of (1) to (9) or a
phar maceutical |y 12

acceptable salt thereof. (14) A nethod for treating pain, conprising

adm ni stering the am de derivative of any of (1) to (9) or a

phar maceutl_i |1y acceptable salt thereof. (15) Use of the am de derivative
of any of ¥ ?afrgn mgthyd- %ﬁﬁmﬁhfé‘)e%ﬂ?@élﬂw‘h@@é’bﬂ@npﬁﬂmthyﬂmewnidd or the
producti or}1 8é ceptin antagonist. (16) Use of the am de derivative of
any of (1) OF a pharnmaceutically acceptable salt thereof for the
product i orN-§4- aﬁﬁnamahﬁﬂ@l%- LES 1S &Rﬁ? for
ant agoni zi ng noci ceptin, m?%lhkaz‘:y}))ér?pﬂl ses ?%M%gﬁ der atlg of any of (1)
to (9) or bﬁr}@mdmhﬁmchlanﬁy, acceptabl e salt thereof and a pharnmaceutically

accept abl rri.er CO cka e co ri SI n the phar maceut i cal
conposi ti gﬁ% ’&ﬁﬁ'zﬂwﬁ)éfﬁéﬁgﬁ’ the witten
mat t er St%érﬁﬁnﬁﬁ@ﬁ phae mceut i cal corrp05|t| on can be or shoul d be used
for antagoni zing nociceptin.” (19) A pharmaceutical conposition for

anal gesi ¢ Nf-amiho-Gmethyh6-geinolyl)2-fddetsigiedriokgiratbyeraamni@, (1) to (9) or
a phar macgﬁtl cal Ig_ acceptable salt thereof and a pharnmaceuti cal | y

accept abl V¢4apmig Wﬁ‘@@iﬁ’éf Jo3- Mﬂ@g@eﬁdﬂﬁﬂm@mﬁﬁl}phar maceut i cal
conpositi Oc%r%mé ) and a witten matter associated therewith, the witten
matter stating at the pharnaceutical conposition can be or shoul d be used
f or anal ges|{({4-amino-2-hathylséaain @H@Byf&hﬁ% B@ﬁkgt] present

speci ficati !)n{(are defi ned a?tfaol dl)kl)%ﬂirb 1 M]dgen tocnétlats% fluorine
atom chl dpidsechderds, broni ne atom or iodine atom At Rlerr], Rerr], Rerr]

R S e U TR ——" R

i ncl ude n&iyayd)ch]@ﬁd[yéndpropyl i sopropyl, butyl, isobutyl, sec-butyl,

tert-butyl, entyl i sopentyl, tert- pentyl hexyl and the liKke. It
|s pr ef er ‘{; o-Ranethyl- 6bllandy&f2~[a4—k§hylpimnong)mcthﬂ]be:mm atons. At
R err] 35; !Hﬁ[l rr , Rlerr], Rerr] and Rerr]' , it is nore
preferablx}'l ¥ p , It is nore preferably nethyl or ethyl.
Lower al k%YAﬁﬁﬁn@@dﬁﬁdﬁh%eﬂpﬂﬁMnﬂﬁﬂ Rgd above as | ower al kyl. Specific
exanpl es |nclude nmet hoxy, et hoxy, xy, i sopropyl oxy, tert-butoxy and
the |ike. Lomer aIk lthio has an al kyl noi ety defined above as
| oner al kyI ; 13
-5
N C \ (R
H2—0
[1"]
wherein the ring A, R? R® and t are as defined in (1), oraphannaoeuucally
acceptable salt thereof.

(10) A pharmaceutical composition comprising the amide derivative of any of (5} to
(9) or a pharmaceutically acceptable salt thereof and a pharmaceutically
acceptable carrier.

(11} A nociceptin antagonist containing the amide derivative of any of (5) to (9) or a
pharmaceutically acceptable salt thereof as an active ingredient.

(12) An analgesic containing the amide derivative of any of (1} to (9) or a
pharmaceutically acceptable salt thereof as an active ingredient.

(13} A method for expressing a nociceptin antagonistic action, comprising
administering the amide derivative of any of (1) to (9) or a pharmaceutically
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exanpl es i nclude nethylthio, ethylthio, propylthio, isopropylthio,

tert-butylthio and the |ike. Preferably, its alkyl noiety is a

| i near or branched al kyl having 1 to 4 carbon atons. At Rerr], it is nore
preferably net hylthi 0. Lower al kanoyl has an al kyl noiety defined
above as | ower aI Ky Spe i fic exanples include acetyl, propionyl, butyryl,
i sobut yr yRcCetahle fhe like. Preferably, its alkyl noiety is

a |linear | . ) S
more pret G4 6 ﬁ@%ff#%né?’%ﬂ%gé@%‘%s}%rgu Hefibg B autidcUeihbtive of 0
def i ned amye;feg O adiHetacEReillyicenabie Lk tharbfide mesyl ,
ethylsulfoqg propyl sul'fonyl, isopropylsul fonyl, tert-but Isulfon | and
the like. (1 )Use rﬁe ative of art (Um(@waﬁwgmacm FACRETA

e
al kyl havin to at.ons, At is nore preferably nesyl.
Low)ér al kasﬁg}% féﬁ?‘ ?n%?QP(}‘%&IF%E e as Igwer al ky?/ d
Specific ﬁﬁﬁ%ed W Mlz, ryl oxy,
pi val oyl o%@an t he ke éﬁ%ﬁ@éﬁfargf&gpgg?@%ﬁ% al ky ﬁm)l tdféﬁgﬂbﬁl i near

or branchesdltahkmbffoavlumgroﬂubuoﬂoﬁamhnalgaslons At Rerr], it is nore

f—
-
t

pref erabl y_acet oxy. Lower, alkox carbonyl has an al kyl noiety

def i ned abbb{ld* BBafBageutisalAMPOSHion PGicaPiiBe WHAThePHSSSony | |

et hoxycar S xycarbonyl
and tho. | {6 enidEBARRIEKE ¥%?s§é#‘yl>*°@£&°€éh HHAOAIOAN el BT L nohe
al kyl havnngnﬁigmdé_ aaﬂkgnyag&mmBMthhuxlt I's nore preferably
nethoxycarbon , at err], Is nore preferably tert-butoxycarbonyl .
Lower al kyl8) Iaﬁmn wqm@amng the plharmecentieal commositisa of i) enddef i ned

rer 2 KR B S R S S e £t e
propyl, | yma@Rreuticay délﬁpﬁﬁﬁbﬁ)ébn bé of sHol Beqesd fot¥dntagonizing nociceptin.
2- (hydroxynet hyl)butyl and t Rlerr] and Rerr] are

pr ef er abl Y19t 19 Wﬁon@mmcmmmcbwmnws earldor e

&

f bl y. L I db
Pover ai kst o Swdr 0 0 onamham A s aeoitbhB Bl e OEM A it ed by
the aboveiphmRecuti@i ac carrier.

14
(20) A commercial package comprising the pharmaceutical composition of (19) and

a written matter associated therewith, the written matter stating that the
pharmaceutical composition can be or should be used for analgesia.

Each substituent and moiety used in the present specification are defined
as follows.

Halogen atom is fluorine atom, chlorine atom, bromine atom or iodine
atom. AtR% RY, R®and R* , it is preferably chlorine atom.

Lower alkyl has linear or branched chain and 1 to 6 carbon atoms.
Specific examples thereof include methyl, ethyl, propyl, isopropyl, butyl, isobutyl,
sec-butyl, tert-butyl, pentyl, isopentyl, tert-pentyl, hexyl and the like.

It is preferably a linear or branched alkyl having 1 to 4 carbon atoms. At
R, R, R, R, R, R" and R* , it is more preferably methyl and at R® , it is more
preferably methyl or ethyl.

Lower alkoxy has an alkyl moiety defined above as lower alkyl. Specific
examples include methoxy, ethoxy, propoxy, isopropyloxy, tert-butoxy and the
like.

Lower alkylthio has an alkyl moiety defined above as lower alkyl. Specific
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I'ncl udi ng unsubstituted al kyl. Specific exanples include nethyl, ethyl,

met hoxynet hyl, ethoxymethyl, 2-(methoxynethyl)butyl and the |ike.
Preferably, its base alkyl noiety is a linear alkyl having 1 to 4 carbon
atonms. At X, it is nore preferably methoxymnethyl. Lower al koxy
optionally substituted by |ower al koxy neans,the above- defined | ower

al koxy opEFamR qsynglusgtmﬁtby%l%?ﬂwk@owmwm isopEonydthia, tertbastylthioj ncl udi ng
unsubst i t %glhkgxy Speci fi c exanpl es include nethoxy, ethoxy,

met hoxynet t hoxyet hoxy, 2-(nmethoxynethyl)butyl oxy and the |iKke.
Preferably, 'tSP?&’élQi 'i%'aﬂﬁﬁﬂ'rﬁéléft}ﬂﬁa%n'eaf‘&aﬁraﬁbh@dﬁm‘ihﬁdmﬁg'iﬁb4haV' ng 1to
4 carbon atons. At rr Is nore preferably nmethoxy or net hoxynet hoxy.
Lower al ky:iaﬂmnammwlﬁt ,b&tsmmrcepkefn;ablyyncthyhhioogen atom hydroxy, | ower

alhkanoKI ox;t/) and Iovver aI 0 al l%ﬁﬁ%}’gﬁt toggﬁéo 1 Cmaans
t hat the above- s&’ﬁk@ﬁ& or nore
g}‘ kgggy?gxy lﬁgﬂlg% ove* dg)frt?]%ﬁgﬂllr BM@B&@%@? gﬁﬁﬁ/ %I tuted by

| ower al koxy, e Petferzblytisciikyranoiby is Adinearer mandhéd alkghhaviagd toldat t he
lower al kyl may be unsubstituted. Specific exarrpl es include nethyl, ethyl,

propyl , i Sefhabetoms. e At Rouit is nors; L. 2-hydroxyet hyl ,

i Pﬁﬁi8?%?%3?%W@%ﬁ%@%&ﬁ%%@%?ﬁ%&%% ke

Pref er abl \Spetifie leﬂlhﬁlhde%ﬁyv ettgylsulk ,]gnsmf@?c,l 6%3%\!13613&' ng 1to
er ab y

4 carbon atons. At err], IS nore pre propyl
i sopr opyl tﬁfttémtylsblﬁ@wlanﬂﬁbﬁb@net hyl , acet oxynet hyl , tr| fI uor orret hyl or

T o ok Bt R S A Mpeie sl mhRE B T0,

al kyl . Speaifdrfa@hPRRS! i R pRREMBIFAGL. et hy! an no, propyl ami no,

i sopropyl am no, tert-but yl'amno and t he Preferably, its al kyl
moiety is a I i néawenalldanayioimehaaanplkyﬂnamlﬁgdtﬁncd abm&rasdnwatalky At Rlerr]
and Rlerr] IS no referab wer ) al kyl am no
is a dial Eﬁ'ﬁ)ﬁ O&QQP%Q%%&E{WFWt WQRE OFY> di fferent

and as def @apé/@d r al kyl . Specific exanpl es include
di et hyl arg diet hy?&m no, nethyl ethylam no, Nisopropyl N isobutylan no

and the i ke Preferably, its alkyl moiety is a linear or branched alkyl having 1 to 4
Preferably |ts alk I is al r or branched al kyl having 1 to 4
carbon at GAEDO % ﬁfwﬁsﬂié‘r %W@k@b’ Y- i s nmore preferably

di met hyl ani no. mamkdcﬁ%m@xh%gﬁhaﬁyllmaﬁ@rd&?@a%ab&s@m&w.g l1to6

carbon atons.
Specific examples inchude methoxycarbonyl, ethoxycarbonyl, propoxycarbonyl,

isopropyloxycarbonyl, tert-butoxycarbonyl and the like.

Preferably, its alkyl moiety is a linear or branched alkyl having 1 to 4
carbon atoms. At R®, it is more preferably methoxycarbonyl, and at K, it is more
preferably tert-butoxycarbonyl.

Lower alkyl optionally substituted by hydroxy means that the above-
defined lower alkyl is optionally substituted by one or more hydroxy, and that the
lower alkyl may be unsubstituted. Specific examples include methyl, ethyl,
propyl, isopropyl, hydroxymethyl, 1,2-dihydroxyethyl, 2-(hydroxymethyl)butyl and
the like.

R' and R? are preferably methyl, ethyl, propyl, isopropyl or hydroxymethyl,
and more preferably methyl or ethyl.

Lower alkyl optionally substituted by lower alkoxy means the abave-
defined lower alkyl optionally substituted by the above-defined lower alkoxy,
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Exanpl es thereof include vinyl, 1-propenyl, 2-propenyl, 1-butenyl,
2-butenyl, 3- butenyl, 1, 3-butadienyl, 2,4-butadienyl, 1-pentenyl,

1, 3-pentadi enyl and 1, 3,5- hexatrienyl and the |iKke. Xis
preferably vinyl. Aryl is an aromatic hydrocarbon group having 6 to
18 carbon atons Exangﬁfs t hereof include phenyl, naphthyl, anthryl,

:q, ndenx . Ushing unsubstituied a]kﬂheﬁpmlﬁﬂ, gtamplgs mq‘vmcfleamﬂryi,eeﬂﬁykel " c

n is er, en n
anng[ err]&;g %%lp%%ﬁgﬁVE%P tﬁx‘ylﬂﬁn@ﬁﬁpﬁé{g atﬁ ﬁlﬂgnyl Y subst igt uent
Rierr] is preferpeferabionfishaak J18fanoResid A Ahear a]l?rlehnavgg)?rt‘aczf ord ! N9 IS

a cyclic conpound group havi ng orne or re from oxyg m nitrogen atom
and sul f urateman &¢ X étis morea poeferabemetiroxymetiayl. het er o at ons may be

contai ned and t nunher of ato constltutlngthe ring is to 20.
Speci fic exanpl gsa"Y gﬁ‘é‘B‘ﬁ prIS?WQIZ?HF?KYHpﬁﬁnSrﬂthWC

rrolyl, &4dHrRR Eil]kéﬁy t hi zoI |,
gﬁi nol zl (lasoqu?ino?If 1”n oﬂqaq%%{e]ﬁ%o ura%mgmgwgiq all% Y
i mi dazol i dinoliding uﬂahmithtedmm@i Spedtfic exathples Mdlud® hRehdg) ox?r
pi perazinyl, chromanyl, rmrphol I nyl, phthal azi nyl, napht hyr| d| nyt;

qui nazol i n‘}lﬁth‘ﬁﬂmﬁf@i%’ym Pﬁ’ﬁﬂquﬁy *(mpﬂwmwwllbunﬂamammahkml

56, 781 et r ahy ety Bese ofind mapiclaE RIRGAR GibBbhig pllo having 1 to 4
2, 3-di hydrcm‘ﬂ)bhﬁttﬁﬁwemtﬂsbit%lhﬁ%ﬁefﬁﬁﬁ d‘B éb(g%rmetPozlgymelﬁbQﬂDG s

preferably pyrldyl benzo uran or 2,3 benzo
preferably 2, 3- diowed aliodaplis rsyl[bstltuted byanﬂaﬁgalégen amm;‘bychbky lewayclic

conpound QRe or n en ms as, hetero atons, and
he nunber iR loa AR oo Bt e By Yok Abper Bieanetan y, 1t
i s qui nol ythe absAsdeMPdbwerHIHPX sg}tﬁéa

5,6,7, 8- tetrahydroqw nolyl 5,6, ?p%ﬁ t%]?’reg‘# roacrldény mo oghgl hydr o- 1H
cycl opent &hg halogusatqnm,dim yhe]abadeéﬁ.ned lower alkanoyloxy and

\S/\hgn7t ﬁetr r%a%dﬂ%aﬁf’fyz Mdro 1H@‘¥§f?£§%f'§]£%’gw noaﬁ/n no group
16
substi t ut m% a?ﬁi he 2- p03| ti &‘g&éﬁﬁegﬁﬂ%@u&‘?. t%@%ﬁﬁ%“@%@@on

Cycl oal ky ISpeszﬁa exampleatlndludgz ohethyk gthyhapropyl, Bopopdl, eathmiylat ons, which is
SEAARMR T LN I S i Y
S;Q?gQISESI %y @ngélgy g%nsggiﬂaﬁﬂahﬁqnsﬁgﬁ é’gg%%%‘%ﬁr&g@%ﬂnger ein
t he metho:grethoxymeﬂlyl and the like,

Preferably, its base alkyl moiety is a linear or branched alkyl having 1 to 4
carbon atoms. At R, it is more preferably methyl, ethyl, propyl, isopropyl, tert-
butyl, hydroxymethyl, acetoxymethyl, trifluoromethyl or methoxymethoxymethyl
and more preferably ethyl.

Lower alkylamino is a monoalkylamino group wherein the alkyl moiety is
defined above as lower alkyl. Specific examples include methylamino, ethylamino,
propylamino, isopropylamino, tert-butylamino and the like.

Preferably, its alkyl moiety is a linear or branched alkyl having 1 to 4
carbon atoms. At R' and R?, it is more preferably methylamino.

Diflowerjalkylamino is a dialkylamino group wherein the alkyl moiety is
the same or different and as defined above as lower alkyl. Specific examples
include dimethylamino, diethylamino, methylethylamine, N-isopropyl N-
isobutylamino and the like.
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nunber of atons constituting the ring is 5 to 18. Specific exanples include
I ndanyl, 5,6,7,8-tetrahydro-2-naphthyl, 5,6,7,8-tetrahydro-3-naphthyl,

1,2, 3,4- tetahydro-2-naphthyl, 5,6,7,8-tetrahydro-2-anthryl,

1,2, 3-trihydroazul enyl and the I|ike. Ring Gis preferably
5,6,7,8-tetrahydro-2-napht Protected anmino i s an am no group
protected by an &mfeﬁ@bmmeﬁwm@@ymhn@mhmh hayingr ta#

‘'synt hesi s. ex ] an no ct.in roup i nclude fornyl,
a>c/etyl , beﬁ%@%ﬁ t@@ﬁ‘zy@@yg lmoﬁsyﬁﬁﬁ’bﬁﬁlm@%ﬁ -oxycar bonyl , e
pht hal oyl', benzyl gwéreitngd isﬂhﬂéé?chaifﬁalken 1 havingCPIPORHRACIARIS! ng O 0P | 5

a carboxy-protecting group used in a typi ca em cal synthesis. Specific

exanpl es t Rzamplesitheteofimchuterwihyl, hqntmgé,tmpmpmybﬂl—bumhﬂnﬁehdtcnyl 3-
pht hal i m donet h trichl oroethyl met hyl.t hi_oet hyl
tert-butyl8 Wgﬁ&f’ﬁﬁa@%ﬁ%ﬂ tadigtide ¢ MW%Z];»B pengadienyl and I,3,5-

but yl di met la?lﬁdchyﬁﬁ like. Hydr oxy-protecting group is a
hydr oxy- pro ec g group used in a typical chenical synthesis. Specific
exanpl es ther eofxusnpl}dt&gmymﬁgﬂt hylsilyl, tert- butyldinmethylsilyl, nmethyl,

benzyl , p-nmet hoxybenzyl, tert butyI trltyl tetrahydr opyranyl,
met hoxynet hyl | n&wh rocar@@n;gmumbamgﬁ tgnldi wbom atams. I n

meane the %ﬁb&gﬁﬁfw B iy aphofl bt i6RR), Xt RIGHRRET) Y, o

pr ef er abl yphe SR ANy drfdViBe likeky! optional ly subst i t ut ed by any of
hal ogen atom hydroxy I'ower al kanoyl oxy and | ower al koxy optionally

subst i tut ed by ImmmlmﬁmmyphemylaiﬂdMPMhyﬁ murepyefettabiyplnmlyéd Ripgl ower

al koxy; cyano;

or | ower #%Immem%pb?@flerabl y lower alkyl opti onal |y substituted
by any of hal ogeyngh9H gb@Yffg%?&l s%l.ﬁﬂﬁfu&lt‘i@'i?ﬁ"éf bBMShrlRAe parKOXY

optionally substituted a he“t 1s preferably 0 or an
I nt eger ofpdmﬁng nor e preferably 1. The E is preferably a single
bond or -0-, en E i ., mis preferably an

ref t abl
integer of 1 to M@%W@CEOWM%UBP@V@S&HFF@IOWE is a

single bong,?,ggﬁ Hm@% Had la [1]
i ncl udes va |oust(|5n§orrer & gﬂrrﬁgég sqlmratt%rg;ge%q'gl St geben%ltér‘élﬁg aim
Z-i somers. hmmmmmmmmmwmmmammsmnmmgﬂmmﬂgsse g.,

enant i oner | ast.er eoner) eX| S Dependi ng on the case,_tautoners nay
exist in tw% gi%ﬁ‘&i Fﬁ%ﬁ{ fmmﬁ @ym@%@npwmmhmwoyl

SES?Q?Z& | C&M Qgcep{i%%@ lg'Tﬁ%EiSf’her €o M\gf 1Fo%umglgﬁgl%oglrt

benzoﬁ.lranyl, benzimidazolyl, imidazolidinyl, indolinyl, pyxrohdmyl, pyrolinyl,
piperidinyl, piperazinyl, chromanyl, morpholinyl, phthalazinyl, naphthyridinyl,

quinazolinyl, quinoxalyl, cinnolinyl, pteridinyl, 4H-quinolizinyl, carbazolyl, 1,3,5-
triazinyl, 2,3-dihydrobenzofuranyl, 5,6,7,8-tetrahydroquinolyl, 5,6,7,8-
tetrahydroacridinyl, 2,3-dihydro- 1H-cyclopentalblquinolyl and the like.

Ring G is preferably pyridyl, benzofuranyl or 2,3-dihydrobenzofuranyl,
more preferably 2,3-dihydrobenzofuranyl.

Ring A is preferably a cyclic compound group containing one or more
nitrogen atoms as hetero atoms, and the number of atoms constituting the ring is
9to 14. More preferably, it is quinolyl, isoquinolyl, quinoxalyl, benzimidazolyl,
5,6,7,8-tetrahydroquinolyl, 5,6,7,8-tetrahydroacridinyl or 2,3-dihydro-1H-
cyclopenta[blquinolyl, most preferably quinolyl, 5,6,7,8-tetrahydroacridinyl or
2,3-dihydro-1H-cyclopentafb]quinolyl.

When the ring A is quinolyl, it is preferable that R* be an amino group
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can forma nontoxic salt with the conpound of the above-nentioned fornula
[1], [1" ] or [1"]. Exanples thereof include salts with inorganic acid such
as hydrochloric acid, sulfuric acid, phosphoric acid, hydrobrom c acid and
the like; salts vvith organic acid such as oxalic acid, malonic acid, citric
acid, fumari.c aC| d, ctic acid, malic acid, succinic acid, tartaric acid,
acetic acinbsgf @rEIOSlwb(RQ bee %Wﬁ@lﬂﬂgﬂtitheaqb@iﬁonand

benzyl sul f agl salts with inorganic base such as sodium
hydr oxi de, po¢0755| u#ﬁ&ag}%&éﬁ%‘é i um hydr OXI de, magnesi um hydr oxi de,
amoni um hydr OXI@Q;[@]H_ﬂtl@QSbhhﬁf gqglgc?éggéﬁ

nmet hyl am ne, diethylamne, triethylamn tr| thano am ne, et’h‘é@enedl am ne,

tri s( hydr cxgmplifigd tlpproryheyclgba ,dlynbpenﬂyblqrdehe)gﬂ,r@hlmhlepgrland the |ike
; or salts ﬁoﬁ&am no acid such as |lysine, arginine, alanine and the I|ike.
The presen é’ntl on further enconpasses water-containing conpounds and

hydrates and solpgbes W The present invention
further enconpasseg (C)tgeugs a golltes of each conpound. Prodrug is a
derivative of tmmm@mlwﬂmwamwwmmmm dd@mea chemcally

or netabolical y deconposabl e group and whi ch shows efficacy upon
restorati 1 graspsgire sondenised awhich laarmrﬂhtsmmmtmd goup whetyin thieer ei n

i ncl uded thek t d d | t
when'the dhinBerofifnd SRS Eetht i B4R TS SEeRSERrRa TN ca
prepar at i dndanyl, 5&Esmeﬁ%jrdm@ﬂhm@xywa@7@@&%@%5@%&&%&%1‘,"@,2,3,4- '
phar maceuti cal | 1

accept abl d€ @'&W‘ﬁ@rzﬁnéphﬂmléaﬁﬂ ,Statrabydro-@xarghuady 1,2(8-wilgrdrgaatlary] and

stabi li Z€lihe RS servative, buffer, enulsifier, aromatic, coloring agent,
sweet ener, Fac i fi er, flavor, solubilizer and other additive, specifically

wat er, veget abl Gls?irﬁéim 5@ &te Lg_ Qﬁﬂﬂb&ﬁ al cohol and the like),
pol yet hyl ene gl yco hea ycerol tri acet ate, gel Ialt n, “car bohydrate (e.g.,

| act ose, starch{ﬁwdc @rmnbe&,anmnegmuppmwalbyanedmmmmtddnng

petrol atu d . th I|ke HF‘ dlnot blets p| | s, powders,
granul es, %@&8&‘?8}?&? ‘iaguﬁ@a&@ IC GXaFples @Sﬁé@ﬂ@s, troches,
aerosol s, grovipSineRRle Whiny1€ Haﬂ@g >§7@Qr I i ke by a

convent i onal %od whi ch can % rﬁ ni Stgl’ ystem ca y or locally by
oral or pa:n@hwy@wbmhmbmmxymbonyl phthaldfl)ibeazylhsploas ttwlikes dependi ng
-on age, body wei t om therapeutl c effect, admnistration route and
the I'ike, it isC%%‘fe@wﬁ%ns %So’vlqar &P%@m&mp@ﬁusydgn@éﬁp@abe to
several ticHBSichl er&Sn &Y, f the production

met hod of the co%und to ractl ce séﬂf)resen(? ravention is explained in

7,11 ettt i SRR,
Peact i on ﬁa@‘fﬁa’?@%wa b‘ﬁ‘é(ﬁ henayl, paitobenayl prme pbmrﬂ)licﬂf i cation,
Lokt PESMERARBRIRRTANL O, 1L 5,90 Fop T o e
Hydroxy-protecting group is a hydroxy-protecting group used in a typical
chemical synthesis. Specific examples thereof include trimethylsilyl, tert-
butyldimethylsilyl, methyl, benzyl, p-methoxybenzyl, tert-butyl, trity],
tetrahydropyranyl, methoxymethyl, methoxyethoxyethyl, acetyl, benzoyl and the
like.
In the above-mentioned formulas [1], [1 ] and [1”], each symbol preferably
means the following,
Ring G is preferably aryl.
R’ is preferably halogen atom ; lower alkyl optionally substituted by any of
halogen atom, hydroxy, lower alkanoylaxy and lower alkoxy optionally substituted
by lower alkoxy ; lower alkoxy optionally substituted by lower alkoxy ; nitro ;
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sel ected and conbi ned. Were necessary, a protecting group may be

I ntroduced into a functional group and deprotected for production.
Production Method 1 A synthetic nmethod of the conpound of the
following formula [1] is shown in the follow ng [err]

When' 1 ngERHA! SR RAKAROY! R R RO e i ors el SBRLONEars.
Fr i ol andBy YRk BkEch SR, BeRl 1080 SRnnly G Y kel SR oS! "o ©

synt het i c siibstitetledby MveRilltexyski and the [ike can be used for synthesis. A
part of the conmpound

can be obt ai nedThstaspxzefnreblm%na}nmgdr@tiﬂ@rﬁemnpmfmably1 The Production

met hods of quin avin t ares n the foll ow ng.

Production net! h@h %eﬁprent%mri)ygﬁ U@‘”H’r ‘%}Oﬁ%’ky rr]-keto acid

FZﬁ (ra]r and ani i %&Pﬁ@@-@n‘?{ﬁ&%&%ﬁﬁt&&’@f Fd dnSre/sreferably e ag@Mpound.
n is preferably 0. When E is a single bond, m+n is preferably 2.

The compound of the formula [1] includes various isomers. For example,

there exist geometric E- and Z-isomers. When asymmetrical carbon atom(s}

exist(s), stereoisomers {e.g,, enantiomer and diastereomer) exist. Depending on

the case, tautormers may exist in the present invention. Therefore, the present
“invention encompasses all these isomers and mixtures thereof.

The pharmaceutically acceptable salt thereof may be any salt as long as it
can form a nontoxic salt with the compound of the above-mentioned formula [1},
[1’ Jor[1” ]. Examples thereof inchude salts with inorganic acid such as
hydrochloric acid, sulfuric acid, phosphoric acid, hydrobromic acid and the like ;
salts with organic acid such as oxalic acid, malonic acid, citric acid, fumaric acid,
lactic acid, malic acid, succinic acid, tartaric acid, acetic acid, gluconic acid,
ascorbic acid, methylsulfonic acid, benzylsulfonic acid and the like ; salts with
inorganic base such as sodium hydroxide, potassium hydroxide, calcium
hydroxide, magnesium hydroxide, ammonium hydroxide and the like ; salts with
organic base such as methylamine, diethylamine, triethylamine, triethanolamine,
cthylenediamine, tristhydroxymethyljmethylamine, guanidine, choline,
cinchonine and the like ; or salts with amino acid such as lysine, arginine, alanine
and the like. The present invention further encompasses water-containing
compounds and hydrates and solvates of each compound.

The present invention further encompasses prodrugs and metabolites of
each compound. -Prodrug is a derivative of the compound of the present
invention, which has a chemically or metabolically decomposable group and
which shows efficacy upon restoration to its original form after administration to a
body, wherein included therein are a complex without a covalent bond and salts.

When the compound of the present invention is used as a pharmaceutical
preparation, it is generally admixed with conventionally known pharmaceutically
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wherein R err] is as defined above, Rerr]' is lower alkyl and Y is nitro
or protected amno. Step 1 Conmpound [1-1] and conpound [I-2] are
condensed in an al cohol solvent, such as nethanol, ethanol, n-propanol,
i sopropanol and the |ike, at roomterrperature or under heating to give
conpound [I-3]. Step 2 npound [1-3] _obtained in_Production nethod
1-1, Step¥ lﬂqme@ye)mmmodﬂu@ﬁ, Q"ﬂ&@é@édlwmr siebilizgh| i zed to give

i phonyl Bttt TR Ry ol st Piotile gt Mesiiel lackin. ™ 1

Thi s pr odagidrdSoliBiBaarRHtHes ad@itive SsheblicaBRateR Vekttable oif) alcohbl (elze,

posi tion of [err] keto acid ester is substituted by | ower al kyl . oductlon

met hg? 1- Eglafnol benzyit@dmdmh@ld ﬂleélikejs mbmmmmymtmnlmmm;@lamoungo
is o ai ne 1S I N, C oun

Lorr] 5\)@@ 168 HeSiasr, strrehang the likeh dpngnesiugg stearats, talc, janolin,

Co d

o, Dbl i A BT BHRE HIRS PbfletBflnles,

Conpound [suppdsitivics; infedtibns, Byedm;is dquide} é@kules?tro&h@paémselsraa@ﬁsed in the

presence of oxidizing agent, such as sodi um hypochlorite, sodium
hypobr oni SHspensianse emulsons; SHRISANS thedike Dy @w@emmrmlmh@ Jelicheani xt ur e

The fol | onk ADURPETEN Rentelnich 18RSy oY PR Bllplichelr 0
substituent or iWHiR the ABSE varics depentingtn Sk, BbdPweight, symptom,
therapeutic effect, administration route and the like, it is generally 0.0l mgto 1 g

per dose which is given once to several times a day for an adult.

One example of the production method of the compound to practice the
present invention is explained in the following, to which the production method of
the compound of the present invention is not limited.

In each step, the treatment of reaction may be a conventional one, such as
isolation and purification, crystallization, recrystallization, silica gel column
chromatography, preparative HPLC and the like, which may be appropriately
selected and combined. Where necessary, a protecting group may be introduced
into a functional group and deprotected for production.

Production Method 1

A synthetic method of the compound of the following formula {I] is shown

in the following,

R1

o

R
L1l
wherein ring A, R, R? and R® are as defined above.

When ring A is a quinoline ring, the quinoline synthetic method of Camps,
the quinoline synthetic method of Combes, the quinoline synthetic method of
Friedlander, the quinoline synthetic method of Knorr, the quinoline synthetic
method of Niementowski and the like can be used for synthesis. A part of the
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Production Method 1-3 According to this production method,

4- hydr oxy- 2- met hoxycar bonyl qui nol i ne conpound i s obtained from
acetyl enedi car boxyl at e conpound and ani | i ne conpound. The met hoxycar bonyl
group of this conpound can be converted to hydroxynethyl group by reduction
in a later step. [err]

21 compoupH«as; be ¢htamed mcommeemaléy astlphledeagste. Step 1 .
P oduet | o met hae ProaneRrme o o LEireiRE s ol S I o 2 11

Conpound [the fdllowthg. i ned i n Production method 1-3, St ep 1 is cyclized in
the same manner as in Production nethod 1-1, Step 2 to give conpound
[1-11]. Prédwdionimethodel-hod 14 According to this production

net hod, 4, 6-di am nogui nol i pe conpound i s obt ai ned from 4-ni troqui noline
N- oxi de conpoun q[@qxﬁ)l}ctpon method, B-keto acid ester and aniline compound

Br reacted to give 4-hydroxyquinoline compound.

Cone COZMe
S —
2'
R Step 1 R* N—O_
I-1 I-2
[ . [ ] [1-3]
____._>
Step 2
[I-4]
wherein R®is as defined above, R¥ is lower alkyl and Y is nitro or protected amino.
Step 1

Compound [I-1] and compound [I-2] are condensed in an alcohol solvent,
such as methanol, ethanol, n-propanol, isopropanol and the like, at room
temperature or under heating to give compound fI-3].

Step 2

Compound [I-3] obtained in Production method 1-1, Step 1 is added by
portions to a heated solvent and cyclized to give compound [I-4].

Preferable solvent is diphenyl ether or a mixture of diphenyl ether and
diphenyl such as Dowtherm A {trademark Fluka].

This production method can be applied to compound [I-1] wherein the -
position of B-keto acid ester is substituted by lower alkyl.

Production method 1-2

According to this production method, quinoline compound is obtained

from isatin compound.
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Step 1 Step 2 Step 1 Conmpound
[1-12] and netal iron are reacted in an acid solvent, such as

hydrochl oric acid, acetic acid and the |Iike, under heating and the

resul ting solution is nmade al kaline to give conmpound [I1-13].
Alternatively, a typical reduction u inﬁ tin or tin (I1) chloride and conc.

hydrochloric &cid ; alkaline netal s such as aqueou di um sul fi de
sol ution; cataWyti N ction and t | i be used. Y
Conmpound [ h: tarphed in_Broducfji omfnettfod 1-4 Step n it ed

W th brom ne | efixr acid under ' g\r at roomtenp 0

hal ogenate to P Me” "N % Me” "N ]R3 gi ve
conmpound [ 1-14]. Al ternatively, halogenating agent such as

hypohalite (e.gr, hypochl aiisq and the |ike], Mtbp@mosuccininide and the
| i ke can be use(zlI i plysfead g%{ %rom’ ne Hf] T 6Hal ogenatll)on. Steplz 7]

Conpound ['bvhé:&]inf{b?ﬁh'?e&eidé ﬁﬂﬁgﬁ%@ method 1-4, Step 2 is subjected to
| furi

nitration in a su ric acid solvent under cooling by adding conc. nitric
acid to gi®Sepdonpound [I-15]. Nitric acid or inorganic
nitrate-sulfuric_ acid i(“ﬁe used instead of a m xture of nitric

aci d-sul furic acq:?fnPBani rlafecione @i@gqueous ammonia are reacted under

pressurization and under heating to give compound [I-6].
Step 2

Compound [I-6] obtained in Production method 1-2, Step 1 is reacted in
the presence of oxidizing agent, such as sodium hypochlorite, sodium
hypobromite and the like, under cooling, and the obtained reaction mixture is
added dropwise into hot water and further heated to give compound [I-7].

The following production method can be used to introduce a specific
substituent or into a specific substitution site.
Production Method 1-3

According to this production method, 4-hydroxy-2-
methoxycarbonylquinoline compound is obtained from acetylenedicarboxylate
cotnpound and aniline compound. The methoxycarbonyl group of this
compound can be converted to hydroxymethyl group by reduction in a later step.

CO,Me
Z Y MeO,C Z Y
e L —
COQMG "bN Ra Step 1 MeOZC N \Rﬁ
[I-8] [I-9] [I-10]
OH
S e
— l

P N
Step2z  MeOQ,C™ N X R3
 [1-11]
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Compound [1-15] obtained in Production nethod 1-4, Step 3 is subjected to
catal ytic reduction using a hydrogenating catalyst in an al cohol sol vent
such as nethanol, ethanol, n-propanol, isopropanol and the |ike by adding
hydrochl ori c acid or hydrogen brom de-acetic acid solution at room
tenperaturﬁlon under_ heating under normal pressure to high pressure to give

conpound Phereip R° and Y arggs aOVydr ogenati ng catal yst incl ude
pal | adi un\sig%tion, pal | adi um hydr oxi de, pal |l adi um bl ack, Raney-ni ckel,
pl ati num oxidé and the |iKke. Exanpl es of synthesis when ring Ais

i soqui nol i ne ri CangfotindTP8Nand céipoliad 1031226 colri@ibed ih #ie SBhe dthrind?

According to this production nmethod, 1-halogeno-7-nitroisoquinoline is
obt ai ned fasdmPreduciionanethed duil NStepricto givereqmpound [I-10]. 0
c 23 Step 1
Conmpound FF‘?PH] I's subjected to nitration in the sane manner as in

Producti on neth gip'oﬁm X is Pr&RIR ~118h. : : .
Conmpound [1-18] @% tal ng(&;li ?ﬁl %F%%lggtn:{on met %%ﬁgﬂ%&{?d %th’e%é?ell%g%?u ] ecl?ed to
dehydr ogerh¢ same haanreerfagiin Payductivnnoe thoenl-1sStepl 2 to givelCorapoead §- Kigdi um

carbonate_sol ution at roomtenperature to give conpound [I-19]. Step 3
Conpound [Predustiogisaethedd-4n producti on method 1-5, Step 2 is reacted with

chior of o m - car AR P HisTyBg R RRod A R R BRI,

N-oxi dat i @btained from 4-nitroquineline N-oxide compound.

Noz NHZ NHZ
N X Br
l P _— l —_— I
. 2
';' Stepl N Step 2 N
o) (1-13] [I-14]
[I—-12]
NH, NH,
—*Brfijmz @ij
I —
& w
Step 3 N Step4 N
(I-15] (I-16]
Step 1

Compound [I-12] and metal iron are reacted in an acid solvent, such as
hydrochloric acid, acetic acid and the like, under heating and the resulting
solution is made alkaline to give compound [I-13].

Alternatively, a typical reduction using tin or tin (1) chloride and conc.
hydrochloric acid ; alkaline metal sulfide such as aqueous sodium sulfide
solution ; catalytic reduction and the like may be used.

Step 2

Compound [I-13] obtained in Production method 1-4, Step 1 is treated

with bromine in acetic acid under cooling or at room temperature to halogenate to
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to give conpound [1-20]. Step 4 Compound [1-20] obtained in
Production nmethod 1-5, Step 3 is reacted with phosphorus oxychloride in a
hydrocarbon sol vent, such as toluene, xylene and the like, under heating to
gi ve conpound [I-21] Production nethod 1-6 According to this
production,  nmet hod, quinoline conmpound condensed with cycloal kyl is obtained
by condengHECOMRSRngH #4s ed cyclic ketone and anthranilonitile conpound.

Ao i d cat al ys ey EnBETie AR 500 B RRSQRRF cony iy @RUEST, &

m xture Ofan@QHE%tEFN[-lbm%?dsuéﬂiﬁuﬁmé%m lile 48 benfed igadd Bﬂ)lfoﬁime for

condensation to give conpound [I-24]. Production nmethod 1-7

Accor di ng hatogehatiomr oducti on net hod, a substituent of a conpound is
substitut%gebg am no group or substituted am no group.

24 [err]

Compound [I-14] obtained in Production method 1-4, Step 2 is subjected

to nitration in a sulfuric acid solvent under cooling by adding conc. nitric acid to

give compound [I-15].

Nitric acid or inorganic nitrate-sulfuric acid may be used instead of a
mixture of nitric acid-sulfuric acid for nitration.
Step 4

Compound {I-15] obtained in Production method 1-4, Step 3 is subjected
to catalytic reduction using a hydrogenating catalyst in an alcohol solvent such as
methanol, ethanol, n-propanol, isopropanol and the like by adding hydrochloric
acid or hydrogen bromide-acetic acid solution at room temperature or under
heating under normal pressure to high pressure to give compound [I-16].

Examples of hydrogenating catalyst include palladium carbon, palladium
hydroxide, palladium black, Raney-nickel, platinum oxide and the like.

Examples of synthesis when ring A is isoquinoline ring are shown in the
following.
Production method 1-S

According to this production method, 1-halogeno-7-nitroisoquinoline is
obtained from tetrahydroisoquinoline,

[I—-17] [I-18] [I-109]
— NCIZF ZIZF
Step 3 Step 4
[I-20] [I—-21]
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Step 6 whereinring A, Rerr], Rerr], and Y are as defined above, R err]
I s hydrogen atomor |ower alkyl and R err] is lower alkyl. Step 1

Compound [I-25] obtained in Production nmethod 1-1 or a commercially

avail abl e reagent is reacted with chlorosul fonyl isocyanate in acetonitrile
or dichl oroet hane under heating to give conmpound [I-26]. Step 2

Conpound FFﬂQB] obtai ned in Production nethod 1-1 or acommercially

neating or ot 1 oBMPAREAFA7tS iR 8 B AR R SBhs Wb S HECT 00"
al kyl at i ngpre@@stion eIV, Step Bab givelcofotirld [R18p! uenesul fonate is used to

I ntroduce net hoxy group in the schene. Exanpl es of preferable
sol vent i ®t¢p@e hydrocarbon sol vent such as benzene, toluene, hexane,

xyl ene and the |jke ; er .sal.vent .sych as_1,4- _dioxane, di.ethyl
S her 2. di e8] dSbied i Epncioh RtadEl-py bleb Shupthiccied
Conmpound z dritRe ol LR FiEin =1 40 &R{?@f 1y
avai | abl e[dr){eiggent 'S rggg%%ég‘gmﬂgggﬂgiﬁggena?%%ﬂé%gré?&guc agﬁ'lgl)‘ﬂosphorus
oxychl or i darbanates stlation apesvim térhperatieread givelvempouad [B1Okr heating and the
25 reaction mxture is nade al kaline to give conpound [1-28]. Step
4 Stepdound [1-28] obtained in Production method 1-5 or Production

arkoxi de i n an SPEURRPOBTIoLAvEcl A b AR Rt o Rk i Bty 1 ™
but anol aRgith fehlbidRrbézBRadkER 4 Rblogen 8blvents SBPHS didhloréAlethane, AS
the netal al koxi de, “sodi um net hoxi de I's used and as the solvent, nethanol

i s used ashiareforas earbporetirachlenideard thedikes at raos tenaperatie fond-Hesdation
to give compound (I-20].
Step 4
Compound [I-20] obtained in Production method 1-5, Step 3 is reacted
with phosphorus oxychloride in a hydrocarbon solvent, such as toluene, xylene

and the like, under heating to give compound [I-21].
Production method 1-6

According to this production method, quinoline cornpound condensed
with cycloalkyl is obtained by condensation of saturated cyclic ketone and

anthranilonitrile compound.
NH,
G D — o
p O HoN N
(I—-22] [I-23] [I—-24]

wherein Y is as defined above and p is O or an integer of 1.

An acid catalyst such as Lewis acid (e.g., zinc chloride) is added to a
mixture of Compound [I-22] and compound [I-23] under heating for condensation
to give compound [I-24].

Production method 1-7

According to this production method, a substituent of a compound is

substituted by amino group or substituted amino group.
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shown in the schene. Step 5 Compound [1-27] obtained in Production
nmethod 1-7, Step 2 or Production nethod 1-7, Step 4 or commercially
avai l abl e reagent is reacted with am nati ng agent such as ammoni um acet at e

and the |ike under heating to give conpound [I-26]. Step 6 Compound
[1-28] obtained in Production nethod 1-7, Step 3 or conmercially avail able
reagent is reactaHw th conmpound [I-29] in the presgpce of a base, such as

e, sodi um carbdtept, sodium hydr o
hydr oxi de, | h£ hj hydr oxi de and the |i ke, under2
[1-30]. compound [ T- 25 T This—Prodi
conpound [1-11] Optained in Production nethod 1-3.
According to thi sRaproduct$fep 2ret hod, aStepSprotecti group of a conpound

is elimnated njiyo oup of a compound i reduced. [err]
wherein ring A?ER[njegri] ,g%[\qr], R[@Me | a/nd/(are —déi ned above.

pot assi um car bon I de, potassium

ng to give conpound

26 Wien Y I's a pphtectéd am no, a typical deprotection
met hod corSm@ning to the pige, group is used. For exanpl e,
when the protectijng gr 4s ace conc. hydrochloric acid is added to
conmpound [I-31] tained i n_Produckjon nethod 1-7 or a comrercially

avai |l abl e reagent ) andyth)e/n’i xturevis heated for deacetylation to give

conmpound [I]. C stead off1e@r] hydrochl ori cN&PIRIot r eat ment, heating
in conc. ammoni ot assi um hydroxi de treatnent and]the |ike may be used.
When Y is nig& woical nethod of conver;i_o;hzt ¢ an n‘? by reduction of
nitro is used. exanpl e, corrp8und [1-31] obtai Nggtf n" Production nethod
1-7
R® X, S
(1-238] " ONRIRT f1-30]
[I-29]
Step 6
wherein ring A, R®, R® and Y are as defined above, R® is hydrogen atom or lower
alkyl and R'® is lower alkyl.
Step 1

Compound [I-25] obtained in Production method 1-1 or a commercially
available reagent is reacted with chlorosulfonyl isocyanate in acetonitrile or
dichloroethane under heating to give compound [I-26].

Step 2

Compound [I-25] obtained in Production method 1-1 or a commercially
available reagent is reacted with an alkylating agent in a solvent under heating or
at room temperature to give compound [I-27].

As the alkylating agent, dimethyl sulfate or methyl p-toluenesulfonate is
used to introduce methoxy group in the scheme. '

Examples of preferable solvent include hydrocarbon solvent such as
benzene, toluene, hexane, xylene and the like ; and ether solvent such as 1,4-
dioxane, diethyl ether, 1,2-dimethoxyethane, tetrahydrofuran and the like,

Step 3

Compound [I-25] obtained in Production method 1-1 or a commercially
available reagent is reacted with halogenating agent, such as phosphorus
oxychloride, phosphorus pentachloride and the like, under heating and the

25



or commercially available reagent is subjected to catalytic reduction in a
sol vent at roomtenperature or under heating, at normal pressure or high
pressure using a hydrogenating catalyst to give conpound [I].

Exanpl es of the solvent include ether solvent such as 1, 4-di oxane, diethyl
et her, 1, 2-dinethaox ethane rahydr of uran and the li ke ; pol ar sol vent
such as d|?ﬁﬁﬁgn ?ﬁﬁ@ﬁ9¥ 0 giyF compgand Jkgﬂonltrllep acet one and
the like ;s@,qphol solvent such as net hanol, ethanol, propanol, butanol and

the like ; ter such as ethyl formate, et hyI acetate butyl acetate and
the like ; water(:mn andr{ias] obaliMedin PRRIURESn method 1-5 dAPrddy@figgenat i ng

cat al yst | S exe | f| ed by pall adi um carbon, pall adi um hydroxi de, palladi um
bl ack, Rar@pthad qﬂ mmnmmlalévavaﬂablweagmlsmtmﬂcmthmm hod 2

The" sV e PR oo APl S, Lygphapl bRl andrg or 1]

f ol | owi ng.

and X are @ likef iiN@& IPg to ﬁéﬂ%ﬂ a group of the formula
[err] gto give com [i<2‘7F wherein ring G

Rlerr] and t ar é\saﬂlednétlahamoxﬂeymdmﬂmenéﬂidﬁdmsgtsaﬂ add eksithe so®émgd i s

exenplified. Product thod 2-1 . According to this production
met hod, aﬂ&f %‘?aﬁ%}ﬁcmmnﬂleaa@ahmen bty axy S

convert ed it Befhe scheme. [err]

Step 5

Compound [I-27] obtained in Production method 1-7, Step 2 or
Production method 1-7, Step 4 or commercially available reagent is reacted with
aminating agent such as ammonium acetate and the like under heating to give
compound [I-26].
Step 6

Compound [I-28] obtained in Production method 1-7, Step 3 or
commercially available reagent is reacted with compound [I-29] in the presence of
a base, such as potassium carbonate, sodium carbonate, sodium hydroxide,
potassium hydroxide, lithium hydroxide and the like, under heating to give
compound [I-30].

The compound [I-25] in this Production method 1-7 may be compound
[I-11] obtained in Production method 1-3.
Production method 1-8

According to this production method, amino-protecting group of a
compound is eliminated or nitro group of a compound is reduced.

R! R!
D e L
RS R3

[I-31] (1]

wherein ring A, R', R?, R®> and Y are as defined above.
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wherein ring B, ring G Rerr], Rerr] and t are as defined above, and Z is

a carboxy- protecting group. Step 1 Compound [I1-1] is reacted with
radical initiator such as benzoyl peroxide, azobisisobutyronitrile and the
| i ke and N-bronosuccinimde to give conpound [Il- 2]. Step 2

Conpound [11-2] obtained in Production nethod 2-1, Step 1 is reacted with
conmpound [11-3] Whe%Yslﬁla\lEﬁ’éeCFqﬁi Aoy pdvicelddeprotectigsmiethaseh as pot assi um

car bonate,cc?& Lb'.%i'ﬂ I e ' : i de, sodi um hydr oxi de, potassium
hydr oxi de, "T1 ?‘ | umn%&gﬁl?%@,emgd ?{E’#ﬁi}@ﬁ . potassium hydride and the |ike,
under heating t qoiexgnpRéhenttheprotébting group is aB49RbAS. 1kirbdfodehMant

. 14
I ncl ude hydrocarbon solvent such as benzene, toluene, hexXane, xylene and

the |ike ;isedded toenmponnd {lé}l] abtainetl ini Rieduetiondinettnd b#hera commercially

1, 2- di met hox ane etr drofuran, and,the |ike ;. polar solvent such as
di met hyl f &V%%@WM@W&%he%feétf%"rﬁqapﬁb’kl,ﬁ°§ée&ysé>om .

28 i K« hﬂ%ﬂhdﬂ?ﬂi : H@Qtrﬁ% , h .pr opanol ,
but anol and the‘lpﬁt(eg&%fééﬁ‘&'?@r st of C%:(grrpoun ﬁ”ﬁ%@%q@a%ﬁge&@%‘f‘@

obt ai ned gsotassiomyieyrdrozide yreauaehtdmdthediiganhy batusad.compound difficult to
obtain can be syni hesi,zed by the follow ng production nethods. Production

net hod 2-2 enYds nirg, R ypicahme senvensiodorasaine hygpductionrefipound
aving a pnitryisused. For example, compound [I-31] obtained in Production method 1-7
or commercially available reagent is subjected to catalytic reduction in a solvent at
room temperature or under heating, at normal pressure or high pressure using a
hydrogenating catalyst to give compound 1.
Examples of the solvent include ether solvent such as 1,4-dioxane, diethyl
ether, 1,2-dimethoxyethane, tetrahydrofuran and the like ; polar solvent such as
dimethylformamide, dimethyl sulfoxide, acetonitrile, acetone and the like ; alcohol
solvent such as methanol, ethanol, propanol, butanol and the like ; ester such as

-

ethyl formate, ethyl acetate, butyl acetate and the like ; water ; or a mixed solvent
thereof.

The hydrogenating catalyst is exemplified by palladium carbon, palladium
hydroxide, palladium black, Raney-nickel, platinum oxide and the like.
Production method 2

The synthetic method of the compound of the formula [11] is shown in the
following.

R4

H020

X
(0}

wherein ring B, R* and X are as defined above.
When X is a group of the formula

—CHz-O@(Rﬁt
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substituent is substituted by hal ogen atom [err]

[err] wherein ring Gis as defined above, Rerr]' is |ower alkyl and
Rlerr]" is hal ogen atom In the same manner as in Production method
1-4, Step 2, conpound [Il- 5] is halogenated to give conpound [II-6].

Usi ng sulfuryl chloride as the hal ogenat| ng agent, the conpound. i

hal ogenat &dergin Mg@gﬁn@bmd %P Oeﬁn@ﬂ)@a(ﬁm

car bon tetrac iﬁ)ed( tetrachl or oet hyI ene and the |ike, to substitute

chl orine atoft he ortho-position of 4-alkyl substituted phenol .

Product i olprédidtien niethod 2-1 According to this production nmethod, a cyclic
conpound i s substituted by al kyl sul fonyl .

[err] whe Aetordingty this productent inethiod imethyl of 4 methyhysubstiterd ot ect i ng

group and errl. is, Iovver al kyl. Ste Compound [I1-7] is reacted
with al kylcg{j‘PWh ¥ Wrﬁ%mnesulfoni c anhydride, in a

hal ogen sol vent, such as d| chl or onet hane,
m carbon tetrachl ori de, Bgt rachl or oet hyl ene and t he

29 chl or of &
l'i ke, under heatingJto give conpound [I1-8]. Sfep 2 Compound [11-8]

obt ai ned in_ Produgtiom nethod 2-3, Step 1 is/depyotected by a conventi onal

met hod to MQ 9']_"> 2000 CH@Bn Rlerr] is methyl,

aqueous hydrogen bhNew#f de i s added and
Step 1

(E—1] (1-2]

HO-@— G
[(I1-3]
— Z0,C CHyp— o—@— (R5),

[(I—4]
wherein ring B, ring G, R*, R° and t are as defined above, and Z is a carboxy-

Step 2

protecting group.
Step 1

Compound [II-1] is reacted with radical initiator such as benzoyl peroxide,
azobisisobutyronitrile and the like and N-bromosuccinimide to give compound [II-
2].

Step 2

Compound [[I-2] obtained in Production method 2-1, Step 1 is reacted
with compound [II-3] in a solvent in the presence of a base, such as potassium
carbonate, sodium carbonate, lithium hydroxide, sodium hydroxide, potassium
hydroxide, lithium hydride, sodium hydride, potassium hydride and the like,
under heating to give compound [II-4].

Examples of the solvent include hydrocarbon solvent such as benzene,
toluene, hexane, xylene and the like ; ether solvent such as 1,4-dioxane,
diethylether, 1,2-dimethoxyethane, tetrahydrofuran and the like ; polar solvent
such as dimethylformamide, dimethyl sulfoxide, acetonitrile, acetone and the
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heat ed, or heated with sodium cyanide in dinmethyl sulfoxide to allow
deprotection. Production nethod 2-4 According to this production
met hod, benzof uran conmpound or 2, 3- di hydrobenzof uran compound is

synt hesi zed from phenol conpound. [err] wherein Qis as

defined above. St 1 Compound [1]-10] is condensed wth_conpound
[11-11] i ﬁﬁa;aaﬁam)@i galrent sichiasguetdianel sihanalirrparol, butasohgnd & f oxi de,
acetonitri e, acetone and the like, in the presence of a base, such as

pot assi um car bonat e, sodi um carbonate, |ithium hydroxide, sodium hydroxi de,

pot assi um hydr oxjgdeof donhfiiua [IV3{cafi e caglly dtafiiedrdsttooni@ieRsliy ibailyBle! de and
the |ike, under heating to give conpound [11-12]. Step 2 _Conpound
[11-12] omc@enébutacpmmmdithﬁcukmohtamWQc@mmwg' by ithe llowinghg an

agent for condensatign,, such as pol yphosphoric acid and the like, in a
hydr ocar bé’ﬁ(’@‘&?’y@rﬁ‘?&?gﬁh as benzene, toluene, hexane, xylene and the Iike,

under heaphdfhdiRaThdtdod@@ound [11-13]. Step 3
30 Compound [I1-13] obtained in Production nethod 2-4,

Step 2 i s subj eAvestdirng foethis producticrtinethat) 4 eycliheormpowndheviag ;as i n
Production nmethod 1-4, Step.4 to_give conpounds [I1-14] and [I1]-15].
Exanpl es SHbsWalenbismibstifyied byhalogeniate’l al cohol sol vents, ether sol vents
such as 1, 4-di oxane, diethyl ether, 1,2-dinet gxyethane, t et rahydr of ur an

and the
HO—@—FF’ —_— HO@R&

[I—-5] [I-6]

wherein ring G is as defined above, R®’ is lower alkyl and R® is halogen atom.

In the same manner as in Production method 1-4, Step 2, compound [II-
5] is halogenated to give compound [II-6].

Using sulfuryl chloride as the halogenating agent, the compound is
halogenated in a halogen solvent, such as dichloromethane, chloroform, carbon
tetrachloride, tetrachloroethylene and the like, to substitute chlorine atom at the
ortho-position of 4-alkyl substituted phenol.

Production method 2-3
According to this production method, a cyclic compound is substituted by

alkylsulfonyl.
SO.R' SO,R!!
QO-@ — QO@ — HO @
Step 1 Step 2

(1-7] (1-8] (I-9]
wherein ring G is as defined above, Q is a hydroxy-protecting group and R" is
lower alkyl.
Step 1

Compound [I-7] is reacted with alkylsulfonic anhydride, such as
methanesulfonic anhydride, in a halogen solvent, such as dichloromethane,
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ti ke and a m xed sol vent thereof and the |ike. Production nmethod 2-5
According to this production nethod, a carboxy-protecting group is
elimniated froma conpound. [err] wherein ring
B, Rerr], X and Z are as defined above. The car boxy-protecting
group can be elimnated a conventi onal deprotectlon met hod dependi ng on
the kind ehloseformeeabgng é@@hlond , tetractderoetydens and thedikez underbeating
conmpound kll-lgb IS rﬁgg d in an al cohol solvent, such as nethanol,

et hanol , ﬁﬁbpanol and the like, in the presence of a base,
such as p gi um car bonate, sodi um carbonate, |ithium hydroxide, sodium
hydr oxi de, potassi um hydroxi de and the |ike, under heating for
deprotection, afbmpored8lobtanedinPiodaction awithiod 28) Step Yiswdeprotepiednd

é'm' e’ compBePRANEEA BBsord0 S CORERHOAI S o condonsed to am ne.
| 96f Example, when R is methyl, aqueous hydrogen bromide is added and
heated, or heated with sodium cyanide in dimethyl sulfoxide to allow deprotection.
~ Production method 2-4

According to this production method, benzofuran compound or 2,3-
dihydrobenzofuran compound is synthesized from phenol compound.

OEt
OH
B OEt o/\(
+ —— OEt

Step1 QO
(xI~10] (I—-11] (A—-1.2]
Step 2 QO/(:L] Step 3 HO/©/_] @E—]
[I-13] [(I-14] {(I-15)
wherein Q is as defined above.
Step 1

Compound [II-10] is condensed with compound [lI-11] in a polar solvent,
such as dimethylformamide, dimethyl sulfoxide, acetonitrile, acetone and the like,
in the presence of a base, such as potassium carbonate, sodium carbonate,
lithium hydroxide, sodium hydroxide, potassium hydroxide, lithium hydride,
sodium hydride, potassium hydride and the like, under heating to give compound
[H-12].

Step 2

Compound [H-12] obtained in Production method 2-4, Step 1 is cyclized
using an agent for condensation, such as polyphosphoric acid and the like, in a
hydrocarbon solvent, such as benzene, toluene, hexane, xylene and the like, under
heating to give compound [II-13].

Step 3
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wherein ring A ring B, Rerr], Rerr], Rerr], Rerr] and X are as defined
above. Compound [I] obtained in Production nmethod 1 or a
commerci ally avail abl e reagent and conpound [I11] obtained in Production
met hod 2 or a comrercially avail abl e reagent are condensed by a
conventional method of fgrnaiion of am de by condensati on. For

413

exanpl e, conpoundCPPPRIY abtaines) infPraduetiaymethad-4a tan 2 issitiected oxal y!

chl ori de, ‘55&5% Oki chlorid hosphor ys

pent achl or?d;e a C?‘ﬂiemf '?ﬁ%%ﬂgﬁﬁﬁ%m%@@ﬁg@?ﬁ%%ﬂt§tet§1‘%/g’the
cor r espondging catipdunds fII-14pand [IeD5). t he conpound is condensed with conpound
[I] in the presence of a tertiary ‘am ne, such as triethylamne and the

li ke, or pyri di néxamplesofithesgheent inchedebesidds nloohol salgents) egharesobenpo und
[1]. ampl.es. of preferahl e | yent i ncl ude hal qgen sol vents such as
di chl or om?%éi@@éﬁ&ﬂm‘gﬂﬁtﬁ@%niﬁé‘gmqu i‘?@ﬁ?ﬁméﬂﬂé}ﬂ@ and
the |ike ;i Hed aSHix4E i-oxane, diethyl ether,

1, 2- di met hoxyet hgne, tg{)l?a y ref) uﬁéﬁﬁ%ﬁgﬂ%’he like. Al ternatively,
conpound [Prlodacoxorethah@-5 | 1] are reacted in a solvent in the presence of

an agent for condensation at roomftenperature to give conpound [1]. For
snoot h racti on, W&%ﬁ&ﬁ%@swwonsr@aﬂmd,acarbogszmneﬁangwgrquSagent for

condensat i éﬁﬁﬂﬁﬁ& | - nyl di i m dazol e,

N, N -di cyclo exy&glg‘ragjglg:x?mig{elmN, N -diisopropyl carbodiimde, 1-(3-

di met hyl am nopr opyl ) - 3- et hyl car bodi i m de hydrochl ori de (EDC) and the |ike
and exanpl es of the egh r include hydroxysucci Rt de,

o/

1- hydr oxybe &tzri azf0 32
and the 1ikef£O2C anples—oPpr eHOBret-sBl Jent i ncl ude a hydrocarbon
sol vent such as '
X X
[1-16] (O]

wherein ring B, R*, X and Z are as defined above.

The carboxy-protecting group can be eliminated by a conventional
deprotection method depending on the kind of protecting group.

For example, when Z is methyl, compound [[I-16] is reacted in an alcohol
solvent, such as methanol, ethanol, n-propanol, isopropanol and the like, in the
presence of a base, such as potassium carbonate, sodium carbonate, lithium
hydroxide, sodium hydroxide, potassium hydroxide and the like, under heating for
deprotection, and the resulting solution is acidified to give compound [II].
Production method 3

According to this production method, amine compound and carboxylic
acid compound are condensed to amine.
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benzene, toluene, hexane, xylene and the |like ; a hal ogen solvent such as
di chl or onet hane, chloroform carbon tetrachloride, 1,2-dichloroethane and
the like ; an ether solvent such as 1, 4-dioxane, diethyl ether,

1, 2-di net hoxyet hane, tetrahydrofuran and the |ike ; a polar solvent such as
di met hyl f ormam de, di nmethyl sulfoxide, acetonitrile and the like; and a

m xed sol vent_,t her eof . For an inprovenent of the yield, reduction
of cost and thg like to lead to hi gher productR%n ef ficiency, reduction
deprotectlcwh51» \e |ike may be carriegroux” after formati on of am de by
condensat i d¥i NHpr extnpl ¢{Oye @mpund [I] or conpound [I1] has a
nitro group, tAR ftro group may be redogedafter formati on of am de by
condensatlonﬂpor when conpound [1] and conpoudid [I1] have a functi onal
group such as h%droxy and the |ike, deprotection nay be carried out after
formati on of amldd by condensati on. (O] Alternatively,

nmet hoxycar bonyl - substi tut ed conpound obtai ned in Production nethod 1-3 and
Production nmethod 3 is added to an ether solvent, such as 1, 4-di oxane,

di et hyl ether, 1, 2- dlnpﬂhoxyethane tetrahy 4ofuran and the |ike, and
I|th|un1tetrahydroborate dded y in an argon stream under
cooling for.reductiop 3 ,4 -substltuted conmpound.

Exanpl es The conke la [1] of the present invention
and the production netdsdd ereof are ically explained in the
following by way of exanples. It is needle to say that the present
invention is not limted to thegqjexanples. Preparation Exanple 1-1

Synt hesi s of 4, 6-di am no- 2- nethquU|noI|ne The synt hesi s was

carried o E?aﬁ T c al of the American
Chem cal g}h cre %%q‘l%%’? %%%%{1&%%}8%&%&8% mgnoacet oani |l i de

(150.2 g, 1 mD'E ggdb@nalﬁphwu@ﬁo@mdmmylmmeﬁﬁﬂge (136.8 g,
1.1 nol) in rrethanol m) and the m xture was refluxed under heating

for 17 ho W@ﬁ@ncbﬁpmp@@@d[%@ btaiped syProd mathethd oride resul ting

A s é%;%gq%ow%sﬁw%wfﬁyéfa ).

St ep 2 formatioMesfaidé B chndéhsagighani dophenyl ami no) crotonate (231.5 g,
0.93 nol) obtained in Preparation Exarrple 1- 1, Step 1 was added by smal |

portions to DO\AFMHFPI@IW someated with & halogeratingagengisuchiasy under
reacti on MR LTHOHAS BBy Guodds paiRPRtmS Ry tREr S R RRBlY ng oreci pitate
was col | epbgghchlorideldndaht the, ina solvent at room temperature to give the

corresponding acid chloride. Then, the compound is condensed with cornpound

[[] in the presence of a tertiary amine, such as triethylamine and the like, or

pyridine at room temperature or under cooling to give compound [1].

Examples of preferable solvent include halogen solvents such as

dichloromethane, chloroform, carbon tetrachloride, 1,2-dichlorocethane and the

like ; ether solvents such as 1,4-dioxane, diethyl ether, 1,2-dimethoxyethane,

tetrahydrofuran and the like.

Alternatively, compound [I] and compound {lI] are reacted in a solvent in

the presence of an agent for condensation at room temperature to give compound
[1]. For smooth reaction, an enhancer may be used.
Examples of the agent for condensation include N,N’-carbonyldiimidazole,
N’-dicyclohexylcarbodiimide, N,N’-diisopropylcarbodiimide, 1-(3-
dimethylaminopropyl}-3-ethylcarbodiimide hydrochloride (EDC) and the like and
examples of the enhancer include hydroxysuccinimide, 1-hydroxybenzotriazole
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and washed wth ethyl acetate. The obtained crude crystals were suspended

I n nmethanol and collected by filtration to give N (4-hydroxy-2-nethyl-6-
qui nol yl )acetam de (178.3 g, 88% deep yellow crystals). Step 3 To
a suspensi on of N-(4-hydroxy-2-mnethyl -6-quinolyl)acetam de (100 g, 0.46
nol ) obt ai nﬁﬁ' 3 Preparation Exanple 1-1, Step 2 in toluene (490 mM) was
added di HEf at e (75 m, 0.79 nol) and the mxture vvas refl uxed under

heating for 8 hp El?:ﬁd@ ation,

di ssol ved in water ’@%%Wﬁ glgﬁe&étq% f@iserr ig ﬁ ul{u%ﬂo%fé was

filtered mza@(mam@maﬁalmdewmed&egdhﬁlogm édl%trm):hms added to

the filtrate. The resulting precinpi tate was coI | ected by fi |tl’a(.it)l on to give
81

N- ( 4- met helighlorompethane ghleroforal, gay

50,24 t%Ex%frlﬁeaolmwg{agﬁﬁ%&ﬁ@ﬁe@a&éﬁ%&%m B in

ammoni um g %@ﬁ%ﬁﬁﬁd&hﬁ%za@lﬂrﬁ%ﬁ@ﬁcﬁ% @ﬂ%ﬂﬁéﬂrﬁd@d under

heati ng at err]C for 4 hours.” To the reaction m xfure were added water
(280 m) atimhethyn sulfbwide,coktomitrite ad the l&0; amdaaxmtedlselvmmhnrwfwas stirred

under heating at_ _90[err]C for 5 The r actlo scoledto
O[err] C and thetF I"é‘}pﬁﬁvﬁﬁg&%%%‘@ﬁﬁéf 36&&@%&? toThe

char conl S npANEih SERAS) FEpctof el E?q’é‘s SEMEDY bcdotlye

hydr oxi de (snlaﬂbrmmwmbh@fmﬂébgcmd@sauen The resulting precipitate was
collected by filtration vvashed with water and dried under reduced pressure

at 100 err] C t o Fgr ¢ample, Whenompepadl of sempoynddBbhassanirs,
crystal s).p; O&é_ M@Hﬁé&aﬁe&o&%&? 8t Smfe by condensation, or when

4,6-diamn ui no 34
Step 1 compouhe [ﬁ*dﬂﬂdtddﬂll}iﬁind‘m[ BhAve?d fithctidnal gfolp sweh@asasdeskyosnl thiee (36. 7

m, 0.5 mol) and aqueous ammonia (100 m ) and the m xture was heated in an

aut ocl ave lie, demptactiprc naasr be camgied ong after ian of aidebygendsssalions o r oom

heoher it h oot diiteaditel Rt BT i oibG T duindd B) S0 2"
reduced p@ﬁé&%tﬁ)ﬂﬁle&ldtﬁl%éfﬁiPﬁdducﬁoﬂ'tﬁe’tﬁél@Bﬂ@hdﬂ&iﬂ)@@éﬂi&i‘@ﬂ!véﬁt (18.30 g,
79% . Step 2 To 2-nmethyl -6-ni troqui noline-4-carboxamn de (é31 ng, 1

nol ) obt &ushdsi Mﬂn@@@ca@cﬂwlmpl,a—mth@ewanemm zm anglthsus

sodi um hy hI o e so .and the m xture
stirred a 11%" %O%Oﬁsl%&@%% mr%ﬁﬁse to
hot wat er doé@ngffo}' rét!ﬂi@{onrt%fén}é)hyﬂréﬂrmeﬂlyl-subsumted compound.

Examples

;-

The compound of the formula [1] of the present invention and the
production method thereof are specifically explained in the following by way of
examples. It is needless to say that the present invention is not limited to these
examples.

Preparation Example 1-1
Synthesis of 4,6-diamino-2-methylquinoline

The synthesis was carried out according to a reference publication
{(Journal of the American Chemical Society, 70, 4065, 1948).

Step 1

4-Aminoacetoanilide {150.2 g, 1 mol) was added to a solution of methyl
acetoacetate (136.8 g, 1.1 mol) in methanol (450 ml) and the mixture was refluxed
under heating for 17 hours. The reaction vessel was cooled to 0°C and the
resulting white precipitate was collected by filtration to give methyl g-(p-
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heating and the m xture was refluxed under heating for 20 mn. The reaction
m xture was cooled to roomtenperature and the resulting crystals were
collected by filtration and dried by heating under reduced pressure to give
4- am no- 2- met hyl - 6-ni troqui noline (177 ng, 87%. Step 3

4Amn02rrethyl 6n|tro ui nol i ne 1.7, mmol tained in the sane
manner as 8cktasiideph %@Y i r@tq ”3230’1’ Wwaye 813’)§§‘§gved i n met hanol (15
n) and thgr g ho was added 10% paI I adl um carbon (200 ng) and the m xture was
stirred at roomtenperature at 3 atm under a hydrogen atnosphere for 15

hr. The reacti orMethyl i aveaniidéplensibrhinopeaibnate (28 &5y 08 friohn and the

filtrate was concentrat ed under reduced pressure to give the title conpound
(200 g, ﬁb"@me i Preperation @amlkel-ﬂ, Stepy hwas eidded by amall portions to

N (o ryar Sy Fra i B3 L Rbi sl P tiringngesieating s phor us

oxychl or | %D&ﬁz@@aﬂ}eﬂukgﬁ ugﬁ‘i@f heé(’lﬁ{rﬁeftog qng;rﬁgltlﬂ&%seégggﬁ’ fehftidPnidttrdWas The

reaction mxture was coo to roo pour e |nto ' Ce wat er .
Ther et 0 wacholeddedo@dAenpeeatuse. amlmrrcmhmgmmmxtéte wasloollecied ay fittration  The

resultlngarﬂf gé?le tter was coé\i}gcﬁed FX (gratlon g\ée\gelgggng\éth et her
and wat er
N(4 chl Orrﬁé@ga%i@é{&céﬁec?é& Mahﬁﬁ%gl%%f(éﬁy&%xﬁa fHetiflfe-ye! | ow solid).

suspen3|
I\l-(4 chl orquige W@Yémﬁle Lr8algy %ép’ibydlbv( éryStalls). crude) obtained in
Preparation Exanple 1-3, St ep 1 and 85% pot assi um hydr oxi de (6.6 g, 100

mol ) in I@%@nylform&mde (100 M) was heated at 170[err]C for 3 hr 20

i xiur e vas. di | doch SRSl PEPERaG LR SR Eb Al ARG 0 L

nashed sud:6 sholpdbtaitictin Paération M-8 S KHiEOR0ONHY Rake

solution, water and saturated brine, dried over sodium sul fate and

concent r atasigledrdimethyd sulfate ( 'ﬁé@s@ﬁ@ mq%endmhemr@ms wefbiredigdesuri fi ed by

rsT;![ Ih;ﬁolgah @! mgﬂ to r chl (%rof or m ag)ycﬁlugéon,ld?sso‘fhl arof orm

N- (2- met hwbatér Sbﬁhl}&hﬂ%eﬁtedlw mbyl ’i‘l@@@élﬁﬂbﬁ@va@ﬁt%rﬂ@an@?@% s
N- (4- hydr oxy- 2 yl'-6- qui noI ) acet amdmzfdas a pal e-brown solid. Step 3

N- (2- et thdmmEkwth}add: smluaoq(ﬂ, ml)wy@mi éh(:ﬁltaatmg The ®8ulting ) obt ai ned
6N hydr ocTBRPLAE TP Geleipy HRatmb B e e N BB et Ed (o room |
quinolyllacetamide (55.3 g, 52%, pale-brown crystals).
Step 4
N-(4-Methoxy-2-methyl-6-quinolyljacetamide (55.6 g, 0.24 mol) obtained
in Preparation Example 1-1, Step 3 was mixed with ammonium acetate (2794 g,
3.62 mol) and the mixture was stirred under heating at 135°C for 4 hours. To the
reaction mixture were added water (280 ml) and conc. hydrochloric acid (450 mi)
and the mixture was stirred under heating at 90°C for 5 hr. The reaction mixture
was cooled to 0°C and the resulting precipitate was collected by filtration. The
obtained crystals were dissolved in hot water and treated with active charcoal and
filtered. To the filtrate was added 35% aqueous sodium hydroxide solution while
cooling with ice. The resulting precipitate was collected by filtration, washed with
water and dried under reduced pressure at 100°C to give the title compound (28.4
g, 68%, pale-yellow crystals).
Preparation Example 1-2
Synthesis of 4,6-diamino-2-methylquinoline
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tenperature and 4N aqueous sodi um hydroxi de sol uti on was added to nmake the
pH not | ower than 13, followed by ice-cooling. The resulting insoluble
matter was collected by filtration and dried under reduced pressure at
60[err]Cto give the title conpound (202 ng, 99.7% pale-yellow solid).
Preparati on Exanpl e 14 Synthesis of 4, 6-di am noqui noline di hydrobrom de
The synthe¥€B¥rom Step 2 to Step 4 foll owed the nethod of a reference

publication (Ya ' ) si on of
4-ni troqui nol i n?@?—@#@gﬁﬁy%ﬁgﬁgmﬁ%@ﬁﬁe gioqer%ﬁ'%?@.ozgé?&g. 47
nol) in acgid Sq@edus draffonid )100a61) ahtlthe thifife wdtdriatéilinadn AdRERVERE for 3
hr. The reaction m xture was filtered and the filtrate was concentrat ed

under r edut@@Cploed2hre. Thie redotion esixtitre wasscoatddto rapmadqoperatusoand tine

hyd i d | Ui i t ke t .on, al kal i ne, which | 1 db
Xt aot | oreapltne Ry SRS aR R ol b sation bt M et EadBahed v t
wat er and &ﬁ%ﬂfeﬁt&gstﬁl;s'd?&e ﬁﬁ%%%g?ﬁﬂ&%&e&%@sﬁ?@t&ﬁ%ﬁ%&%ﬁd under

reduced pressure t0 give

4- am noqui Galitirexpuinblie-4-carfSotantide(i8.80 gsT9ck) . Step 2 To a
solution of 4-am noquinoline (2.28 g, 15.8 nmol) obtained in Preparation
Exanpl e 1-%#eP& ep 1 in acetic acid (30 m) was added bromine (2.78 g, 17.4

nmol) with stirrg | G- : t he .ni r hried room
tenperature for wﬁ%ﬂﬁﬂﬁbﬁéﬁ@@ﬁg{)@ﬁ%@ adde I‘?néjdl W?@%&pt"f’ 5 &

preci pi tatiﬁpmmhlml@@ hy2,fStkp NakaPadded &1 ¥uebudBodansd HypeamIettenol i ne
hydr obrom de (4.39 g, 91/§. The lgbt ai ned crystgﬁls wer e di ssolved in water
and IN aquesbulion E8Shmlryaimsoliend Shemisnromes sted atO w2 Sits. sEhet | on

al kal ine. The.resultin pr&cipi t at.e col | ected b I ltration, washed
o th wat oreARRO R et Broribis FEBaParcf S Girpdinder AR wih

4- am no- 3-ERAFEHd Ble ikt Wis fflufedunBet ﬁe&ﬁ?’foﬁ DYIhi#. SThe ré&ictBn3

To a solution of 4-am no-3-bronoquinoline (2.90 g, 13 nmol) obtained in

Pr epar at i ombeEnaewhse cooldd teraepn erperature ansitheue swlting icgystals wierg collesteddded

60% nitric agid (1.5 0 1) with stirrjng under ice-coolipg, and the

i xt ur e wety Sl by rier By Reatisle Fadel Bl DS e - SR 32 0 urm

hydr oxi de kol B ' the resulting precipitate was
ﬁé&xﬂﬂ-‘ﬁﬂx%uirﬁfﬁ%ﬁ gpgib fifh, g7

collected by filtration. Ined crystals were dissolved in acetone,
treated wStepati ve charcoal and recrystallized to give

To'h ool ut ton ore AR REmebihSitobiouble A b -t sl Bl b
same manner as in Preparation Example 1-2, Step 2 was dissolved in methanol
{15 ml) and thereto was added 10% palladium carbon (200 mg) and the mixture
was stirred at room temperature at 3 atm under a hydrogen atmosphere for 15 hr.
The reaction mixture was filtered through celite by suction and the filtrate was
concentrated under reduced pressure to give the title compound (200 mg, 70%).
Preparation Example 1-3
Synthesis of 6-amino-2-methyl-4-methylaminoquinoline
Step 1

-

N-{(4-Hydroxy-2-methyl-6-quinolyljacetamide (4.32 g, 20 mmol) and
phosphorus oxychloride (9.32 ml, 100 mmol) were heated at 100°C for 15 min.
The reaction mixture was cooled to room temperature and poured into ice water.
Thereto was added 28% aqueous ammonia to make the solution alkaline. The
resulting insoluble matter was collected by filtration, washed with ether and water,
dried under reduced pressure at 80°C to give N-(4-chloro-2-methyl-6-
quinolyljacetamide (6.85 g, crude, yellow solid).
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obtained in Preparation Exanple 1-4, Step 3 in ethanol (30 m) were added
25% hydr ogen brom de-acetic acid solution (0.7 m, 3.05 mml) and 10%

pal | adi um carbon catal yst and the m xture was subjected to catal ytic
reduction at roomtenperature for 6 hr. The catalyst was filtered off and
washed with water. The filtrate was concentrated under reduced pressure.
The obt ai N8P 2si due was recrystallized fromwater-ethanol -ethyl acetate to

Beanpl 6 15 Sy ROGyo oS chlondio R Phiiioufaitudd v OB G ' °"

sul furic a@bﬁuﬁcﬁﬂm’?ﬂ:pdﬁﬁoﬁ%ﬁlﬂé’l gplpeha nﬁ%&ssmmh taxide (6.6

37 t et rahydroi soqui nol i'ne unde I ce- I% ng for

di ssol ut i 0A00Thimo) i1 DBsnethylformaniide (m ml))waﬂseamtﬂmdl'mﬁrfmsélrfmnmm f unnel

and the m ure S stirred und r.ice-cooling for 3.h The m Xt ure was
SradioR B % I Pedaiiis nd $hé react

stirred at eRoleghtopompiempezaiure ut ed
wi th water a&ﬂ,g1 ol uti on was
added to ag’é?}?ht soI utl onngl ‘%%? Hezrﬂ(e)@?&gg% orof orm

t he organi sud:wﬁvelymﬂvmhmte@faqhemﬁ Sodiugh hﬁﬁ‘og&ﬁarlﬁﬁiﬁu’éisauﬁoﬂ&ﬁ@@' um
sul fate and concentrated under reduced pressure The residue was di ssol ved

i n et hanol apd satumiedbrine dried ongrisasiwmosulfate:and corxentratedwnderducedthder

i ce-coolin cryst. e cgllected by filtration

W th sucti gresggle%i @gﬂkﬁﬁﬁﬁmﬁmﬁ (ﬁ loride (7.18 g,
22%) . St epcBromat ogmgh Jchloftifdrin®t ﬁiertﬁémﬂﬁ?issom%ﬁﬁfof&@rrﬁy(i'ﬁétﬁﬂhﬁ”ﬁ?b(7 18

g, 33 mmpl) obtained in Preparation Exanple 1-5, Step 1 was added Freny's

salt (100 BAUCIBIS amBloniaFsavlagdbilte gedN{Zmethiohanethglominoén(1.5 L). The

s oxt r acaumolEf ARl @%’é“rhé@ﬁ“/a%“e%r%rmw AT um sul fat6 and

concentr at qdmé wn softe residue was purified by neutral
al um na col urrnly(l:’hro mat o rap %hexane et hyI acetate =3: 2) to give
7-nitroi so§eprddline (3.21 g, 55% . Step To a solution of

Step 2 i chl or ¥R rﬂ(’%téﬁﬁ?ﬁq? JEriab o b PEFBBIN ARG, b Exa”"bﬁff
?ﬁm{r%l eTBrrgtﬁﬂeer@I#n C Pg orm @tlﬁl t@ﬁ‘éﬁ%ﬁeﬁ uéﬁéclr | or'(rj?lrnf washed
wi t h chl or inf @GN imydiidohldrid acich{ € mds mmmmmmmwm
hydrogenc et bon ?rt;lt%rcsa %lnatﬂll\? gqx?go%sss%tdyurrgthgr bxrulig golu%(r)ﬁ (\angas%\a%léd %1 ?ﬁ/aollcreotlljlg
pH not lower than 13, followed by ice-cooling. The resulting insoluble matter was
collected by filtration and dried under reduced pressure at 60°C to give the title
compound (202 mg, 99.7%, pale-yellow solid).
Preparation Example 1-4
Synthesis of 4,6-diaminoquinoline dihydrobromide
The syntheses from Step 2 to Step 4 followed the method of a reference
publication (Yakugaku Zasshi, 72, 665, 1952).
Step 1
A suspension of 4-nitroquinoline N-oxide (10 g, 52.5 mmolj and metal iron
(26.4 g, 0.47 mol) in acetic acid (500 ml) was stirred under heating at 110°C for 3
hr. The reaction mixture was filtered and the filtrate was concentrated under
reduced pressure. To the residue was added an aqueous sodium hydroxide
solution to make the solution alkaline, which was followed by extraction with
chloroform (50 miX6). The organic layer was washed with water and saturated

brine, dried over sodium sulfate and concentrated under reduced pressure to give
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magnesi um sul fate, and concentrated under reduced pressure to give 7-

ni troi soqui noli ne N-oxi de. The obtai ned conpound was used in the next
reaction without purification. Step 4 To a suspensi on of

7-nitroi soqui noline N-oxide obtained in Preparation Exanple 1-5, Step 3 in

tol 185 i ad h hyoride (3.5
33 uene ( iqpn{r)ogﬁ’anfﬂyﬁpg&gg%g%@%#; B Cﬂag”stierﬁed under heating at

90[err] C fg{eP?zhr. The reaction m xture was cooled to roomtenperature and
the reaction"m xture was poured into an aqueous sodi um hydrogencar bonat e

sol ution. The aqleaushitioned! Mamirtacfuinslired2w8td) 15tdwHmalFehtfed Mhe or ganic

| ayer was washed with saturated brine, dried over anhydrous magnesi um
sul fate an Esaraple hde Btepebincanttip aciddd0 enl) whe added trmmined2 76rg, f i ed

faon
D o DR R ARl A58 SRS i 0,

of 1-chl or erfpethtireifeEsn Al | DRt r WAL brbdpBligPar at i on
Exanple 1-5, Step 4 in mnethanol (}?églénfﬁga%@gc edﬂjae E%gmﬁ(tgj m,

6.5 mol ) wassolicted befilbmtioddo givb d-aminio3-brovasquiabline hydrobashideqda3org for 3
oyl acer A0 VIHE RS ERS e dSoRTHOIn WAKEANGAN SaHeaR bR gnes]

et hyl acet /- ] \ gnesi um
sul fate an (FI%&R% [ﬁpw residue s purified
by silica g% co LEr?inLﬁ% ro%?@%‘?@&%@ﬁ?‘%%@ﬁgﬁ%& glﬁ&tg_su & o gi ve

1- met hoxy - preqipiitaté was volietéd ey iB3GionpwashetAvith Sl $hd dried unlerfey of

1- met hoxy-7-ni troi sQqui nol i nlgy(530 ng, 2.60 mmol ) obt ai nedufln Pr eggé&z;ti on
Exanpl e 1-Bf® @‘%ﬁ%&@ﬂ%ﬁéﬁ@ed@-%,&w@mymtaﬁ.rred under

heating atgg3%err]C for 4 hr. The reaction m xture was added to. aqueous
sodi um hydr ogencar bonate solution and extracted with chloroform The

organi c |ayer WelFo a36Meidn\wf 4harto.B-diefiofiinbine @ 9GE, Pyﬁ{m@!j?_ﬁﬁﬂﬁr%ﬂf

magnesi um sul fate and concentrated under 'reduced pressure. The reS|]gue was

|togri fi gdlblg’/remm@al @fameblhm@?y?dmogg?ﬂﬁmﬁm&@mmmw&em;z; ?)e
ive 1-am.no--4-0i [ . 509 . . Xtu
7. am noraiengi-2ohh 2RIl A Bt uae i otg, S84 boe mixreBanat i on

of 1-am no I'soguino

Exanpl e 1-Stirrédl o 16hrando 3he a&kﬁaﬂim%hdabﬁ%&ﬁh&@a{%‘:&&ﬁ(}?@ 100 m )
was stirred at room tenperature and normal pressure under a rogen
at nospher MRS ige-peolingrand thgaesdtingipredipitatesmsicolitated ty filtratiogh  dbki t e by

Tt LT AR R el B GRRT STEEAOSE, RS Wi BB RhrSSa i 1© 9 V°
recrystallized to give 4-amino-3-bromo-6-nitroquinoline (1.65 g, 47%, yellow
crystals). '
Step 4

oS

-

To a solution of 4-amino-3-bromo-6-nitroquinoline (0.82 g, 3.05 mmol)
obtained in Preparation Example 1-4, Step 3 in ethanol (30 ml) were added 25%
hydrogen bromide-acetic acid solution (0.7 ml, 3.05 mmol} and 10% palladium
carbon catalyst and the mixture was subjected to catalytic reduction at room
temperature for 6 hr. The catalyst was filtered off and washed with water. The
filtrate was concentrated under reduced pressure. The obtained residue was
recrystallized from water-ethanol-ethyl acetate to give the title compound {0.92 g,
94%, green brown crystals).

Preparation Example 1-5 _
Synthesis of 1,7-diaminoisoquinoline
Step 1 '
Conc. sulfuric acid (80 ml} was added by small portions to
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Preparati on Exanple 1-6 39
Synthesis of 7,9-diamno- 1,2,3,4-tetrahydroacridine Step 1 To a
m xture of 5-nitroanthranilonitrile (1.63 g, 10 nmol) and cycl ohexanone
(10.3 m, 100 mml) was added zinc chloride (1.36 g, 10 mml) and the

m xture was fl uxed u ating. for n. Th n xture was
cooled to tF qg?‘@ gﬁﬂgdi ﬁPP riHHﬁnt hehen,

Irgfialzggl Sr essur e %Lﬁﬁ’g%r%é\%gs a@@lsgﬁ%&ﬁ he obtal ne we%nd%e

resul ti ng stitdddunhdersiee-podliigdor\8 hre otheaiigtir® wabistifredtdt esoranempergdra/nder
reduced pressure at 80[err]C. This solid (1.56 g) was diluted with ethyl

acetate a@i&@qu@b@%ﬁmmmm mttmaierunderem@oomaadded The
ol ubl e ter C Lftration rij.e r.reduc

:DPZssﬂre a Q@Fg T%S?(ﬁ e’\%’é&@xﬁﬁsﬂ u? rW"%’*?%d%ragm?dy&ttg gﬁ di ne

(810 mu, 3830 mferdxhs &W'd&mﬁiﬁpt&:ogamcla I'WaS'W’aSthWl[ﬂ)‘l

9Amno7nltro1234tetrahydroacr|d|n (?btélnedln
Prepar at i m@mbahydmussnm$1M$udfamwmoenuateﬂ lmdbrsnﬂueﬂmi of

RO N e

under nor t hr ough
col 1 o anchtih O ey addtiRinder e cddifer, °Pié pREipRated oy %%%%ﬁn (665
My, 989% asllectyd Iﬂytmtr@mdn witheetieh lt@gwEWaﬂmb@et&HdeMs@mﬁﬁom@f

2-[ (4- et hyl phenoxy) net hyl ] benzoic acid Step 1 To a solution of

met hyl o- tmoﬂd%% %&29%' }.nol) in carbon tetrachl oride (200 n) were
added N—br%en?%ucm nimde (18.7 g, 0.1 nol) and benzoyl peroxide (catalytic
anount) an e mxture was refluxed under heating for 2 hr. The reaction

m xture was cooled7-hitréte@ihy@oReGainslifec dRtrddhforiRIw! 18 ¢ B3nhawlpi t at e was
filtered off. The filtrate was concentrated under reduce\%@gressure to give

net hyl a- mhtamed reparatiqny Erampleo] -5) Stemb“@staaldn@ms (138, 280 t he
e R B4 S S i1 , TR RRLA e ™ 1
40 at room temperature for 7 days and the reaction mixture was extracted with
chloroform, dried over anhydrous magnesium sulfate and concentrated under
reduced pressure. The residue was purified by neutral alumina column
chromatography (hexane : ethyl acetate=3 : 2} to give 7-nitroisoquinoline (3.21 g,
S55%).
Step 3
To a solution of 7-nitroisoquinoline (2.38 g,14mmol} obtained in
Preparation Example 1-5, Step 2 in chloroform (68 ml) was added m-
chloroperbenzoic acid (3.54 g, 21mmol). The mixture was stirred at room
temperature for 21 hr. The insoluble matter in chloroform was filtered off with
suction and washed with chloroform. The filtrate was washed with aqueous
sodium hydrogencarbonate solution and saturated brine, dried over anhydrous
magnesium sulfate, and concentrated under reduced pressure to give 7-
nitroisoquinoline N-oxide. The obtained compound was used in the next reaction
without purification.
Step 4
To a suspensijon of 7-nitroisoquinoline N-oxide obtained in Preparation
Example 1-5, Step 3 in toluene (185 mi)} was added phosphorus oxychloride (3.5

38



Preparati on Exanple 2-1, Step 1 and 4-ethyl phenol (1.28 g, 10.5 mmol) in
di met hyl formam de (50 m) was added potassium carbonate (4.15 g, 30 mmol)
and the m xture was stirred under heating at 100[err]C for 1 hr. The
reaction m xture was added to ethyl acetate (100 ml) and washed with water
and saturated bri ne The organic |ayer was drjed, over sqQdiumsul fate and

t he sol veRih JAFBONFBIH w wasdired updesheating atid e dond hsr ot was

5" to 3&%&%&@?@%&% ARy BOT A0 ReochBh BBEE s p
To a sol upparfedintd®h Aliedt:d sottigin By RbgAREYDIREEO YOI 1EE6MZ CPiceadiieod8 18yer 7 - 3
nmol ) obtal ned in Preparation Exanple 2-1, Step 2 in ethanol (20 n1) was

added 2N mwﬂac@dnmh eyl hgatatexi The srgamid layex was washal withrsatiidatethd t he

i Xtur 6 woRE E‘aa%r ISR REBAAR Gch SR R A TSGR ¢ ne
el o pecasie! vt %ﬁﬁ*ﬂ@ﬂ%ﬁ%@@?@% SRR, (i (e

conmpound (chictofogm S4éétomd+i30e: Yty givel Isghlofy-Ephtreisoquinblime {30 mgA4Mnt hesi s

of 2-chl oro-4-ethyl phenol A solution of 4-ethyl phenol (25.4 g, 0.21
nmol ) and St8E%ryl chloride (18.5 m, 0.23 nol) in carbon tetrachl oride (40

) uS S A Rag 01 B e b nd B SRR e
dried ovepbfiaati Pidpatiition Mﬂpxetlhs &eb\qq&tmmanayagg&ﬁly %sadded ar educed
pressure. The residue was ur| fied SI lica g coI um chr omat ography

(7?0e/3<angr e . mu%gaml;é 2- bOfgﬁodLill S 64 Tm Wgﬁen St e 1
To a sol ut g%} h?arﬁﬂﬁ @gﬁgr(@%oﬁé Wéer i‘ ?/Fgﬁié‘e( 30pn1 )

was added waBtdisuaRedih ety asdtaiedadR edﬁnm%amma%&wm %véhmd&burse was
stirred under heating at 145[err]Cfor 18 hr. Water was added to the

reacti on MagNEsRIMS atn@nnhcormexeter under aeduatdiressuge.e t Thy residuerwasrhe
ELP?QLE Iaﬁ % (}Q/gy @%sga? atur{at ed g(i:f}leoro%lgmdgcgt%ngv%o nﬂgﬂnem um
1-methoxy-7-nitroisoquinoline (530 mg, 81%).
Step 6

;—

A mixture of 1-methoxy-7-nitroisoquinoline (530 mg, 2.60 mmol) obtained
in Preparation Example 1-5, Step S and ammonium acetate (3 g, 39.0 mmol) was
stirred under heating at 135°C for 4 hr. The reaction mixture was added to
aqueous sodium hydrogencarbonate solution and extracted with chloroform.

The organic layer was washed with saturated brine, dried over anhydrous
magnesium sulfate and concentrated under reduced pressure. The residue was
purified by silica gel column chromatography (hexane : ethyl acetate=2 : 3} to give
1-amino-7-nitroisoquinoline (246 mg, 50%).

Step 7

A mixture of 1-amino-7-nitroisoquinoline {246 mg, 1.3 mmol} obtained in
Preparation Example 1-5, Step 6 and 5% palladium carbon {100 mg) in methanol
(100 ml) was stirred at room temperature and normal pressure under a hydrogen
atmosphere for 8 hr. The reaction mixture was filtered through celite by suction
and the filtrate was concentrated under reduced pressure to give the title
compound (203 mg, 99%).

Preparation Example 1-6
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was evapor ated under reduced pressure. The residue was purified by silica
gel columm chromat ography (hexane : ethyl acetate= 1. 1) and the obtained
crystals were recrystallized twi ce fromhexane - ethyl acetate to give 4-
nethylsulfonylanisole (505 ng, 9% colorless crystals). Step 2 To

4- et hyl syl f I 505 | ) aQtained in Preparation Exanple
2-3, St ep% EZ’&%@(’%’% L}gﬁs’ﬁé’@%ﬁ@ﬂ ide (3 M), and the mxture
was refl u@rqnder heat i ng for 10 hr. Water was added to the reaction

m xture an he m xture was extracted with chloroform The organic |ayer

was dried over rigneskiure sfbimtrearsthdarilomitsild Mdiﬂg,V\HBn'ﬂn@l})m@t ed under
reduced pressure to give the title_conpound (256 5% col orl ess
St na dioeda (s e

crystal s) .cyriohesprendid@-% ti0ommalkanshit

D (5 bond S PR @%@?@%&Mﬁ%@%ﬁ%ﬂﬂfwm
di hydr obengpidd @todmytempe-aeie ﬁh&l'ﬂﬂﬁ%%&%@a@e’t&m and thd theph@ile ut i on of
4- (benzyl oxy) phenol (10.01 g, 50 mml) and br'onpacet al dehyde di et hyI acet al

(7.52 m, rmottemwhs filteredioffet hhe fikratewiad eonddtrated under reducet! pretss

(Z:aerﬁpatek&(ﬁ MWW&%F‘% and .t he (erturoﬁov%? heai ed ﬁ:ﬁ]gw?%er C. u,rALter

was di | ut t I Te%ﬁ&d sQie vlqﬁsg‘gm)ved
The or ganie‘g ?/ﬂeé%a@%laﬁ?ﬁoﬁhhﬁ atur ate aqﬁﬁgus SO ?ﬁ%
hydr ogencdﬂlﬁﬁgmsﬂhhnedwnh&lﬂ@rlmmm@mmueouﬂmchmmmdd solotien) f at e

and concentr under pressure, The resi due urifie silica
gel colu ? ﬁ@ qﬁ'& %%t @d@blmﬁl io ﬁﬂéi‘%lf[

(benzyl ox qg&@égﬁfe I%EQ*%@“ g%é Qﬁ.&? , 75% pal e- br own
oil). Step enzyl oxyphenoxy] ace de di et hyl acet al
(3.16 g, Ytetrahpddoactitline @10 ing, B3 asatyellowtsolidp! e 2 4 Step 1 and

pol yphosphoric acid (3.16 g) were heated in toluene (30 m) at 100[err]C

After 40 ri*APZ% he nixture was cooled to room tenperature. The reaction

m xture was dil h 1§5ﬂg§¥ BQ% ﬂg} W L3ty
decant ati on. Th?—gpern ?r?tf’\?h"ggg%nc ntrated o rﬁgé%&gegﬂjpressure and

t he resi dushtsized it Hép&dﬁ&y Exhinpleéd] 65 Stegp1 Wik dissolved in a mixed solvent of
chr omat ogra% (hexane : ethyl acetate=20: 1) to give

5 (benzy! depbEdE apd ztignol /miyanc: SYpalledivanicpibas BP03Ng) was
added, which was followed by hydrogenation at room temperature and under

normal pressure. After 7 hr, the reaction mixture was passed through celite and
the filtrate was concentrated to give the title compound (665 mg, 98%)} as a yellow
oil.

Preparation Example 2-1

Synthesis of 2-[(4-ethylphenoxyjmethyl]|benzoic acid

Step 1

To a solution of methyl o-toluate (15.0 g, 0.1 mol} in carbon tetrachloride
{200 ml) were added N-bromosuccinimide (18.7 g, 0.1 mol) and benzoyl peroxide
(catalytic amount) and the mixture was refluxed under heating for 2 hr. The
reaction mixture was cooled to room temperature and the resulting precipitate was
filtered off. The filtrate was concentrated under reduced pressure to give methyl
a-bromo-o-toluate (yellow oil). The obtained oil was used in the next reaction
without purification.
Step 2

To a solution of methyl a-bromo-o-toluate (2.29 g, 10 mmol) obtained in
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5- (Benzyl oxy) benzofuran (1.02 g, 4.55 nmol) obtained in Preparation

Exanple 2-4, Step 2 was dissolved in a m xed sol vent fogt@a@ﬁ (ngi) and
ethyl acetate (5 nm) and 5% pal | adi um carbon (500 ng? a é it was

foll owed by hydrogenation at room tenperature under nornmal pressure. After
2 hr, the reaction mxture was passed through celite and the f||trate was

concent r at BEParaiios; mﬂl@@dlp$@§§tﬂf&4mlpb@ﬂ@&b2ﬁ€s 19iSsmanallin

0 e o TR ST G S St 5, o

was heat e%ﬁﬂ@ﬂﬁﬂﬁfﬂ%@ﬁn@d%d@fheﬁﬂ%&@fﬂ@@ bel’lﬁonTﬁ@P%‘éﬁéﬁure The

reaction mxture was diluted with water ~and ethyl acetate to separate the
| ayers. Thaixingzwas atidekto ethyl acatdie (100 ml) andavashetlovitlawater @

hydr ogenc bonat sol ut, and saf ur at ego(grl ne,.. dri %g r SOdI um sul fate
i nganie JaieE e siisd e sockin Sylgass and the SolpeRt RS

O Gl ok R R SERM e ane s e il e

met hyl 2-[ aenzo uranyl ox ?@e F‘n]ebenzér:nfl P W bP’te %rystal S)

and net hyl caufnlctdogiduyg phyuie&éuéaeﬂgdnbame):ﬁmmysmmmbﬂlqu@l—m 17%

pal e-yellow oil). Exanpl e Synt hesi s of

N (4- ami noetbykpbsnpxy)meml}bsnmaﬁe {196 & €%)| phenoxy) methyl ] - benzani de
hydr ochl or} de3 To a solution of 2-[(4-ethyl phenoxy) nmet hyl ] benzoi c
acid (1.13 P24 mmol ) obtained in Preparation Exanple 2-1 in chloroform

(20 m) was addeﬂ;@é&hﬁbncﬂﬂhs&mﬁez E@e&ﬁherﬁn@)rﬁé&ﬂb@%aﬁeﬁ?%g%e was

stirred at roomtenperature for 1 hen the reaction m Xture was

concent r atmczlrmtameéducfmpqmben Bxempit2+1h Sterh? in adunat (29 ol was aflsleder e
bt i ned 1 AN BRBEGTs PSR ifo? Bollien (0 Tl 2o 8 Wil A pRrEere | oom

L enper at Urgad Sfirrd ubfler Rl 6t ARRAr for DR UTS tHEFocRBBA duifflupgeus sodi um

hydr ogencar bonat e solution and t xture was extracted wth ethyl

acet at e. Taddedrwgater (70 mj)end/GN hyidmmhlbm adid {fendrarshthesasulting predipitate and
dried over sodi s I . and the.s va at ed. .. The obt.aj ned
crude prodWﬁ?CQ%é:%ﬁ%‘é@ @ﬁ‘déYma gﬁ %&ea&ﬁg&aﬂm&‘g iéd

43 949 &?%ﬂﬁ resi due
was di ssol ve in eta(%f1 .acet at antg %ehy ocC CI d/m” 9%1 so)ut i on

was added.Preparation Bxaniple P422Cci pitate was col | ect ed by filtration. The
obt ai ned sQlid was E ed an ri ed under reduced pressure to give the
title co 06 CS’S &‘ﬁgﬁ%’nﬁ’bl | ow crystals). El emrental anal ysi s

For clerr] Herr), Gih o ethyiph 3 48 A8 ol S it crr k1l - 35%

Found ; C 69.77%
m, 0.23 mo]) in carbon tetrachloride (40 mi) was stirred under heating at 70°C for

3 hr. The reaction mixture was diluted with chloroform and washed with water.

The organic layer was dried over magnesium sulfate and the solvent was
evaporated under reduced pressure, The residue was purified by silica gel
column chromatography (hexane : ethyl acetate=9 : 1) to give 2-chloro-4-
ethylphenol (25.1 g, 77%).

Preparation Example 2-3

Synthesis of 4-methylsulfonylphenol

Step 1 _

To a solution of anisole (3.3 ml, 30 mmol) in tetrachloroethylene (30 mi)
was added methanesulfonic anhydride (5.75 g, 33 mmol} and the mixture was
stirred under heating at 145°C for 18 hr. Water was added to the reaction
mixture and the mixture was extracted with diethyl ether. The organic layer was
washed with saturated brine and dried over magnesium sulfate, and the solvent
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Mel ting point: 235[err]C Exanple 131 Synt hesis of

N- (4- am no- 2- hydr oxynet hyl - 6- qui nol yl ) - 2-[ (4- net hyl phenoxy) -

met hyl ] benzam de hydrochloride Step 1 A solution of 4-nitroaniline
(6.91 g, 50 mml) and di methyl acetyl enedi carboxylate (7.82 g, 55 mmol) in
met hanol (100 m ) was refluxed under heating for 24.5 hr. The reaction
vessel waswasevapprated unstariredpendpressurendThe residite was purifiet] by silisagaly. The

r2e[stjl4t|mn?r ﬁStalljsl wer.e cohl cted by f||tr%if|g_3 13839@%%@59@%@@@#%)
S 2
agggd di nmet hy? ﬁ%@?@mﬁﬁ%ﬂgo] E}E{?%uteneﬂge%‘lyat ee(6ugzegr; (Zagtgn%mw?)s

obt ai ned i mefthylsplfenyldiisolS(S05 thgp9%, colofiess dystatshl | portions. The mixture
was refluxed under heating for 25 mn and the reaction m xture was cool ed
to roomteﬁf?@r%ture The reaction mxture was diluted with ether and the

Cuspendod | ey 1o daRettifionyaBlbl (STng 2 ARGt it Liiakufute ©
1, 4-di hydr Exﬁnmézxx &@Pw&sd@dbﬂ%%‘ﬁﬁ@éd@@%d%@d&oﬁﬁd@@ 8f)7and@& brown

crystal s). Step 3 To a suspension of neth
1, 4-di hydrnnstumemmﬂmmdtmdmfmeanngﬁutwhnxwmemsaﬁde@mu}rcmmon

i or ocul { BNFRET ”58&}%31 Ste%é AoCiES igh phigpioTRo THAPERBIIRETEAY wxed

nder heat j
24 aﬁ?%g%ért er at ure and éﬂ&ﬁhano éxﬁ"t&a‘ﬁ’?g%@%ﬁuﬁ(ﬁe (fx(} | oned by

concent r at pmumiergwed&imtﬁld: qmmmcb(%iﬁang,kfé%,emldiessmtzﬂs’deﬂfhﬁ nmol / 1
aqueous so rbonat e, sol uti o al l ow suspendin d t.he insol uble
mat t er wasdé GoDapging 9??“5?‘?8}1 et reACion BYIERgRL &l‘@%%%ndrl ed under

reduced prplg?u;&ogl bl{C to give nethyl
4-am no-6-nifro-2-quin |necarboxyl ate as crude brown crystals (3.23 g).

Thi's conpoSywithesis of sethylr2-{(S-densofurargdatymsthyifblrassatenarid frietiagliD|R,3St ep 4
als (494 ng) of nethyl 4-am no-6-nitro-2-

A suspenm&hyof crude cr§t

qui nol i nec yiewhmethlibenzosde Step” 3 and 5% pal | adi um car bon
(500 ng in I"fmol (10 m) was hydrogenated at roomtenperature under
normal pressare. After 2.5 hr, the reaction mxture was passed through
celite. The fil tT@a@olua@nQﬁ :@%)hﬁme(w@ng,caﬁnﬂﬁ@)s@me to give a

crude product of methyl - qui nol i necar boxyl ate (275 yel | ow
foam i ke gmmqgcctaiqiﬁ:}gfde dlethyl acetal (7 52 ml, 50 mmol) in dimethylformamide (100

ml} was added potassium carbonate (10.37 g, 75 mmol} and the mixture was
heated at 170°C. After 2.5 hr, the reaction mixture was cooled to room

temperature. The mixture was diluted with water and ethyl acetate, and aqueous
layer was removed. The organic layer was washed with saturated aqueous
sodium hydrogencarbonate solution and saturated brine, dried over sodium
sulfate and concentrated under reduced pressure. The residue was purified by
silica gel column chromatography (hexane : ethyl acetate=9 : 1) to give 2-[4-
(benzyloxy}phenoxylacetaldehyde diethyl acetal (11.902 g, 75%, pale-brown oil).
Step 2

2-]4-(Benzyloxy)phenoxylacetaldehyde diethyl acetal (3.16 g, 10 mmol)
obtained in Preparation Example 2-4, Step 1 and polyphosphoric acid (3.16 g)
were heated in toluene (30 ml) at 100°C. After 40 min, the mixture was cooled to
room temperature. The reaction mixture was diluted with ether and supernatant
was separated by decantation. The supernatant was concentrated under
reduced pressure, and the residue was purified by silica gel column
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conpound was used in the next reaction wi thout purification. Step 5

The crude product (270 ng) of nethyl 4,6-di am no-2- quinolinecarboxyl ate
obtained in Exanple 131, Step 4 and 2-[(4- nethyl phenoxy) met hyl ] benzoi c
acid (363 ng, 1.5 mmol) obtained in the sanme manner as in Preparation
Exanpl e 2-1 were condensed to amde in the same manner as in Exanple 1 to

gi ve N (4- Shromategrnhydhezana vetiyl &ctatem@0y 3)-to give 5-(benzyloxy)benzofuran

met hyl phen 175 ng, 17% from nmet hyl 1, 4-di hydro- 6-
nitro-4- oxﬁ(g-égg Jﬁé@ﬁf&ﬁﬂ&t e) as a yellow solid. Step 6 To a
sol ution 0%34 ani no- 2- met hoxycar bonyl - 6- qui nol yl ) - 2-[ (4-

nmet hyl- phenoxy nmet hyl ] benzam de (170 ng, 0.385 mmol) obtained in Exanple

I131h Step 5 i R tét&h%dombﬂilszl(raﬂ hﬂg 7g\(\/4§5i’:tﬁﬂﬁﬂ)doﬁtalmdﬁﬂl Pnlﬁpmau@ﬂs
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hydrochl oride (24.0 g, obt al ne manher Exarrpl e
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Thi s react .'1’?’% gblélyé!ﬁw‘%f cool ed to roomtenperature and the resulting

precipitate wa
Example 1

Synthesis of N-(4-amino-2-methyl-6-quinolyl}-2-{(4-ethylphenoxy)methyl]-
benzamide hydrochloride

To a solution of 2-{(4-ethylphenoxy)methyl]benzoic acid (1.13 g, 4.4 mmol)
obtained in Preparation Example 2-1 in chloroform {20 ml) was added oxalyl
chloride (0.6 ml, 6.8 mmol) and the mixture was stirred at room temperature for 1
hr. Then the reaction mixture was concentrated under reduced pressure. To
the obtained acid chloride were added pyridine (20 ml) and 4,6-diamino-2-
methylquinoline (623 mg, 4 mmol) obtained in Preparation Example 1-1 and the
mixture was stirred at room temperature for 10 hr. To the reaction mixture was
added an aqueous sodium hydrogencarbonate solution and the mixture was
extracted with ethyl acetate. The organic layer was washed with water and
saturated brine and dried over sodium sulfate, and the solvent was evaporated.
The obtained crude product was dissolved in ethanol and treated with active
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filtrated. The obtained solid was dried at 1 nmHg and 60[err]C for 3 days
to give the title conpound (22.6 g, 94% colorless crystals). El enent al
apalysis for Cerr]Herr]Nerr]dJerr] . HJd - Herr]O Cal cul ated; C:
67.02% H: 6.06% N 9.02% Found ; C 66.64% H 6.06% N 8.99%
Melting point: 130[err]C ) i . )
46 charcoal, and the solvent was evaporated. The obtained residue was dissolved in
ethyl acetate and 1N hydrochloric acid - ether solution was added. The resulting
precipitate was collected by filtration. The obtained solid was heated and dried
under reduced pressure to give the title compound (1.06 g, 59%, pale-yellow
crystals).
Elemental analysis for C,H,N,O, + HCl
Calculated ; C : 69.71%, H : 5.85%, N : 9.38%
Found ; C: 69.77%, H : 5.78%, N : 9.41%
Melting point : 235°C
Example 131
Synthesis of N-{4-amino-2-hydroxymethyl-6-quinolyl)-2-](4-methylphenoxy}-
methyl]benzamide hydrochloride '
Step 1
A solution of 4-nitroaniline (6.91 g, 50 mmol) and dimethyl
acetylenedicarboxylate (7.82 g, 55 mmol) in methanol (100 ml) was refluxed under
heating for 24.5 hr. The reaction vessel was cooled to room temperature and
allowed to stand for aday. The resulting crystals were collected by filtration to
give dimethyl 2-{(4-nitrophenyljamino]-2-butenedioate {(6.43 g, 46%, yellow
crystals).
Step 2
To Dowtherm A (trademark, 30 ml) refluxed under heating was added
dimethyl 2-[(4-nitrophenyl)amino]-2-butenedioate (6.32 g, 22.6 mmol) obtained in
Example 131, Step 1 over 5 min by small portions. The mixture was refluxed
under heating for 25 min and the reaction mixture was cooled to room
temperature. The reaction mixture was diluted with ether and the resulting
precipitate was filtrated. The obtained crude crystals were suspended in
methanol and collected by filtration to give methyl 1,4-dihydro-6-nitro-4-oxo-2-
quinolinecarboxylate (4.75 g, 85%, dark brown crystals).
Step 3
To a suspension of methyl 1,4-dihydro-6-nitro-4-oxo-2-
quinolinecarboxylate (3.72 g, 15 mmol) obtained in Example 131, Step 2 in
acetonitrile (50 ml) was added chlorosulfonyl isocyanate (1.30 ml, 15 mol) and the
mixture was refluxed under heating for 1 hr. The reaction mixture was cooled to

44



[err]
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room temperature and methanol was added, which was followed by concentration
under reduced pressure. To the residue was added 2 mol/1 aqueous sodium
carbonate solution to allow suspending and the insoluble matter was collected by
filtration. The insoluble matter was dried under reduced pressure at 80°C to give
methyl 4-amino-6-nitro-2-quinolinecarboxylate as crude brown crystals (3.23 g).
This compound was used in the next reaction without purification.
Step 4

A suspension of crude crystals (494 mg) of methyl 4-amino-6-nitro-2- |
quinolinecarboxylate obtained Example 131, Step 3 and 5% palladium carbon
{500 mg) in ethanol (10 ml) was hydrogenated at room temperature under normal
pressure. After 2.5 hr, the reaction mixture was passed through celite. The
filtrate was concentrated under reduced pressure to give a crude product of methyl
4,6-diamino-2-quinolinecarboxylate (275 mg, yellow foam-like solid). This
compound was used in the next reaction without purification.
Step 5

The crude product (270 mg) of methyl 4,6-diamino-2-
quinolinecarboxylate obtained in Example 131, Step 4 and 2-{(4-
methylphenoxyjmethyl]benzoic acid (363 mg, 1.5 mmol) obtained in the same
manner as in Preparation Example 2-1 were condensed to amide in the same
manner as in Example 1 to give N-{4-amino-2-methoxycarbonyl-6-quinolyl)-2-[{4-
methylphenoxy)methyljbenzamide {175 mg, 17% from methyl 1,4-dihydro-6-
nitro-4-ox0-2-quinolinecarboxylate) as a yellow solid.
Step 6

To a solution of N-{4-amino-2-methoxycarbonyl-6-quinolyl)-2-[(4-
methylphenoxymethyllbenzamide (170 mg, 0.385 mmol) obtained in Example
131, Step 5 in tetrahydrofuran (10 ml) was added, by small portions, lithium
tetrahydroboroate (42 mg, 1.927 mmol) under ice-cooling in an argon stream.
After 10 min, the mixture was warmed to room temperature and the mixture was
stirred for 2 hr.  The reaction mixture was diluted with saturated brine and ethyl
acetate to separate the layers. The organic layer was washed with saturated brine,
dried over anhydrous sodium sulfate and concentrated under reduced pressure.
The obtained yellow residue was dissolved in ethyl acetate and 4N hydrochloric
acid - dioxane solution (0.5 ml) was added to precipitate hydrochloride. This salt
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[err] [err] Col orl ess crystals

was collected by filtration and dried under reduced pressure at 80°C to give the
title compound (116 mg, 67%, pale-yellow crystals).

An amino-substituted compound obtained in the same manner as in
Preparation Examples 1-1 to 1-6 or a commercially available amino-substituted
compound and carboxylic acid derivative obtained in the same manner as in
Preparation Examples 2-1 to 2-4 or a commerdially available carboxylic acid
derivative were treated in the same manner as in Example 1 or 131 to give the
compounds of Example 2 to Example 130 and Example 132. The property
values are shown in Table 1 to Table 44.

Example 133
Synthesis of N-{4-amino-2-methyl-6-quinolyl)-2-[{4-ethylphenoxyjmethyl)-
benzamide hydrochloride monchydrate

To crude crystals of N-(4-amino-2-methyl-6-quinolyl)}-2-[(4-ethyl-
phenoxy)methyllbenzamide hydrochloride (24.0 g, 53.7 mmol) obtained in the
same manner as in Example 1 was added ethanol (120 ml) and the mixture was
heated to 55 - 60°C for dissolution. This solution was filtrated and to the filtrate
was dropwise added water (120 ml) with stirring under heating at 55 - 60°C. This
reaction mixture was cooled to room temperature and the resulting precipitate was
filtrated. The obtained solid was dried at 1 mmHg and 60°C for 3 days to give the
title compound (22.6 g, 94%, colorless crystals).

Elemental analysis  for C,gH,N,0, * HCl - H,O
Calculated ; C : 67.02%, H : 6.06%, N :9.02%
Found ; C : 66.64%, H : 6.06%, N : 8.99%

Melting point : 130°C
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Table 1
[Exp. No|  Structural formula,”character (solvent) | m.p. | 1H NMR (&) ppm MS
DMSO0-d6,300MRz FAB-
1.10(3H.t.J=7.7Hz)
NH, 2480QH.q)=77Hz) | 447IM-H4]
ﬁ 2.59(3H.5) &
z 5.30(2H,s)
{ N . (o] 6.84(2H.d,J=8.6Hz)
235 | 7.05(2H,4,)=8.6Hz)
7.48-7.69(4H,m)
- HCI 7.94(2H,5)
8.66(2H,br.s)
8.74(1H.,s)
10.86(1H.5)
Colorless crystals 13.93(1H,br.s)
DMSO0-d6,300MHz
NH, H
2 m § ° 262C
S (s} o Q/
~ HCI Cl
DMSO-6300MHz | pan.
259GH; s)
533(2H, ) ‘(";33) M-H}-
6.60(1H, )
_ 6.87-6.95(3H, m) 367 (100)
NH, H 7.21-7.26(2H, m)
3 N N 245~ { 7.51-7.70(4H, m)
_ [ - 0 @ 246T | 7.93(2H, s)
N 0 8.66(2H, br.s)
*HCl 875(1H, 5)
Colorless crystals
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Table 2

Exp. No]  Structural formula,”character (solvent) m.p. | TH NMR (&) ppm MS
DMSO0-d6,300MHz FAB-
2.593H, )
3.65(3H, s) g;‘) [M-H}-
5.27(2H, s)
6.60(1H, ) 367 (100)

N N 6.77-6.89(4H, m)
4 o. 7.48-7.68(4H, m)
» o O 276T | 7.88-7.96(2H, m)
l\‘{' cl 0 8.70(2H, br.s)
§ 8.74(1H, s)
10.85(1H, s)
13.78(1H, 5)
Colorless clystals_
DMS0-d6,300MHz
NH, i
. 265
. \N 6] o
HCI
DMSO0-d6,300MHz
NH, "
Aiecpaden
270C
\N 0 o o/
HCl

48




50

[err]

Table 3
Exp. NoJ Structural formula,/character (solvent) | m.p. | 1H NMR (&) ppm MS
DMSO0-d6,300MHz
NH, H
7 Z N /@/Noz 148T
S 0 o
DMS0-d6,300MHz
NH, H
s | XY
196TC
N 0 0 o
HCI o
DMS0-d6,300MHz FAB+
2.20(3H,5)
240(3H.5) 398
NHy H 5.31(2H.5) %;;m
N 6.45(3H.5)
7 | 6.70-6.76(3H,m)
9 a 0 7.11(1Ht,}=7.2Hz)
N o 7.47-7.57(4H,m)
7.62-7.64(2H,m) -
8.39(1H.s)
10.51(1H.5)
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Table 4

Exp. No,

Structural formula,” character (solvent)

m.p.

1H NMR (&) ppm

MS

10

NHs H
N 0 %o
- HCI Q
o) o

Caolorless crystals

DMS0-d6,300MHz
2.59(3H.,s)
3.62(6H.s)
5.29(2H.s)
6.04-6.08(3H,m)
6.60(1H.s)
7.49-7.69(4H,m)
7.89-7.97(2H.m)
8.65(2H.br.s)
8.76(1H.4,J=1.5Hz)
10.85(1H.s)
13.74(1H,br.5)

FAB-

479[M-H+]
@

11

. NH, HYQ o
N ]
ecnade

*HCI

Colorless crystals

245C

DMSO0-d6,300MHz
2.59(3H, s)

533(2H, §)

6.59(3H, s)

6.95(2H, d, J=8.9Hz)
7.27(2H, 4, }=8.9Hz)
7.49-7.70(4H, m)
7.85-7.95(2H, m)
8.67(2H, br.s)
8.73(1H, 5)

FAB-

454 [M-HJ-
(50

453 27)
452 (18)
416 (100)

12

Pale-yellow crystals

270°C

DMSO-d6,300MHz
247(3H, s)
2.58(3H, s)
5.44(2H, s)
6.59(1H, s)
7.03(2H, 4, J=8.9Hz)
7.50-7.71(4H, m)
7.81-7.94(4H, m)
8.65(2H, br.s)
8.72(1H, 5)
10.88(1H, s)
13.66(1H, s)

FAB-

460 [M-H]-
(18)
459 (100)
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Table 5

Exp. NoJ

Structural formula,” character (solvent)

m.p.

1IH NMR (&) ppm

MS

13

NH,
Jees
\N o [§)
« HCI

Colorless crystals

183.0~
184.0C

DMSO0-d6,300MHz
2.58(3H.s)
5.22(2H,s)
6.59(1H,s)
6.61(2H,d,J=9.6Hz)
6.76(2H,d,J=9.6Hz)
7.50-7.65(4H,m)
7.89-7.99(2H,m)
8.59(2H,br.s)
8.74(1H,s)
8.94(1H,s)
10.83(1H,s)
13.78(1H,br.s)

14

NH, H
m/N
|
N

o 0
. &
o
[
o)

7~

Colorless crystals

210.0~
212,0C

DMSO0-d6,300MHz
2.59(3H.5)
5.05(2H,s)
5.28(2H.¢)
6.60(1H,s)
6.88(4H.s)
7.50-7.69(4B,m)
7.93(2H.s)
8.61(2H,5)
8.73(1H,s)
10.86(1H,s)
13.91(1H br.5)

FAB-

479{M-H+)
&)

15

224TC

DMS0-d6,300MHz
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Table 6
Exp. No!  Structural formula,”chasacter (solvent) m.p. | 1H NMR (&) ppm MS
DMS0-d6,300MHz
NH,
p i CN
16 /@ 286C
Y 0O o
- HC!
DMSO-d6,300MHz FAB-
2.18GH, 5)
2.59(3H, 5) g)z (M-H}-
5.29¢2
6.60&2: g 107 (100)
Hy ﬁ 6.82(2H, d, J=8.4Hz)
N 7.02(2H, d, J=8.4Hz)
17 » o O/ 255T | 7.48-7.88(6H, m)
N o) 8.66(2H, br.s)
*HCl 8.74(1H, 5)
10.85(1H, 5)
13.81(1H, 5)
Pale-yellow crystals
DMSO-d6,300MHz | FaB.
2.60(3H, s)
544(2H, ) ‘(‘%5 [M-H]-
6.61(1H, 5)
7.13CH, d,J=8.787) | 161 (100}
NH;, 4 7.53-7.72(6H, m)
N CF3 7.95(2H, s)
N
18 m o O 20T | 3.69(2H, br.5)
N O - 2]
N 8.72(1H, 5)
Pale-yellow crystals

b2
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Table 7

Exp. No|

Structural formula,” character (solvent)

m.p.

1H NMR (&) ppm

MS

19

Jeonads!
7 ° %o NO,

*HCI

Pale-yellow crystals

245C

DMSO0-d6,300MHz
2.59(3H, s)
5.48(2H, 5)
6.55(1H, s)
7.44-1.77(8H, m)
7.84-7.93(2H, m)
8.65(2H, br.s)
8.73(1H, s)

20

NH
fU N
SN 0 N
NO,
- Het

Colorless crystals

200.0~
203.0T

DMS0-d6,300MHz,
2,60(3H.5)
5.55(24.5)
6.62(1H,s)
7.10(1H,t,J=8.2Hz)
7.42(1H,a,)=8.2Hz)
7.55-7.86(6H,m)
7.95(2H.5)
8.73(2H,br.s)
8.74(1H,s)
10.91(1H,s)
13.99(18 br.s)

FAB-

464{M-H+]
@

21

NH,
jeos
N O No
-HCI
oﬁ,o

Colorless crystals

154.0~
155.0C

DMS0-d6,300MHz
2.21(3H.s)
2.59(3H,s)
5.33(2H.s)
6.60(1H,5)
6.93-7.00(4H,m)
7.50-7.70(4H,m)
7.90(1H.4,J=9.2Hz)
7.94(1H,d,7=9.2Hz)
8.63(2H.,br.s)
8.74(1H,s)
10.87(1H.s)
13.85(1H,br.5)

FAB-

477IM-H+)
(D

53




Col orl ess crystals

Table 8

Exp. No,

- Structoral formula,” character (solvent)

m.p.

IH NMR (3) ppm

MS

22

2T

o 0O
<R

- HCI

Colorless crystals

148.0~
149.0C

DMS0-d6,300MHz
2.59(3H.5)
3.65(H,s)
5.32(2H.s)
6.60(1H,5)
6.82-6.98(4H,m)
7.51-7.58(2H,m)
7.66-7.71(2H,m)
7.95(2H,5)
8.65(2H,br.s)
8.75(1H,s)
10.87(1H,5)
13.80(1H,br.s)

FAB+

445[M-H+)
@

o
o)

2371C

DMSO0-d6,300MHz

24

NHZ H
oy
SN 0 N

- HCI
Ci

Colorless crystals

147.0~
149.6C

DMSO0-d6,300MHz
2.59(3H,3)
5.36(2H,s)
6.60(1H,5)
6.90-6.99(3H,m)
7.22-128(1H,m)
7.50-7.71(4H,m)
7.89-7.92(2H,m)
8.61(2H,br5)
8.73(1H,s)
10.86(1H.s)
13.85(1H,br.s)

| FAB-

455[M-H+
&)
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Col orl ess crystals

Table 9
Exp. Noj Structural formula,character (solvent) m.p. | 1H NMR (&) ppm MS
DMSO-d6,300MHz | FAB.
2.59(3H,s)
NH, 5.31(2H,5) 437(M-H+]
N 6.60(1H,5) &
Z l 6.93-7.09(4H,m)
~ o 7.49-1.70(4H,m)
25 N 0 146.0~| 7-87-7.95(2H,m)
148.07C] 8.61(2H,br.s)
$.73(1H.5)
- HCI 10.85(1H.,s)
13.80(1H,br.s)
E
Colorless crystals
DMSO0-d6,300MHz
NH, H
N Cl
26 m ) O)@[ 223C
SN ci
- HCI
DMSO0-d6,300MHz
NH, #
-
Z m o 165C
N : o)
+HC Ci
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~ Table 10
Exp. NoJ  Structural formula,/character (solvent) m.p. | IH NMR (&) ppm MS
DMS0-d6,300MHz
NH, ld |
N
SFssgadenlt
N (o)
«2HCI
DMSO0-d6,300MHz
NH, H
N
N 0
<HCI
DMSO0-d6,300MHz
r 2 OO
Y N
30 O 268C
N 0
N 0
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Table 11
|Exp. No}  Structural formula,”character (solvent) m.p. | IH NMR (&) ppm MS
’ PMSO0-d5,300MHz
NH, H
2 N
31 - 4 256
N (o]
*HCI
DMSO0-d6,300MHz
NH, H
N NO,
N (8
«HCI
DMS0-d6,300MHz
. N Br
33 O/@ 252C
> ¢
N
-HCI
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Table 12

Exp. NoJ]

Structural formula,” character (solvent)

m.p.

1H NMR (&) ppm

MS

34

NH,
I

2T

-
x>
N

- HCI

Colorless crystals

140.0~
142.0C

DMS0-d6,300MHz
0.83(3H.1,J<7.4H2)
1.48(2H,q,)=7.4Hz)
2.42(2H 1. J=1.4Hz)
2.60(3H,5)
5.30(2H.5)
6.61(1H,s)
6.84(2H.d,}=8.5Hz)
7.02(2H,d,J=8.5Hz)
7.50-7.69(4H,m)
7.95(2H.s)
8.68(2H,br.s)
8.74(1H,s)
10.87(1H,s)
14.01(1H.br.s)

FAB-

461[M-H+)
®

35

255TC

DMS0-d6,300MHz

36

253C

DMS0-d6,300MHz
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Table 13

Exp. No]  Structural formula,” character (solvent) m.p. | IH NMR (&) ppm MS
DMSO-d6,300MHz
NHp
N
37 ¢ " | 2621
S 0
N 0
HCH
DMS0-d6 FAB:
2.39(3H,5) .
NH, 5.33(2H.5) 510%**“‘*
H 6.39(2H,br.s) 1 100y
Z 6.44(1H,5)
g | o 6.81(2H,d,J=8.8Hz)
- 38 N O 148.0~] 7-49-7.67(8H,m)
_ 150.0C] 8.36(1H,5)
10.49(1H.5)
]
Colorless crystals
DMSO-d6300MEz | rap.
2.59(3H, 5)
5.53(2H, 5) '(*61)9 [M-H]-
6.60(1H, 5)
7.52-7.73(4H, m) 367 (100)
NHy 7.85-7.94(3H, m)
N 8.35(1H, m
N O 8.68(2H, br.s)
*HCI 8.72(1H, )
1091(1H, s)
13.94(1H, 5)
Pale-yellow crystals
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Table 14
{Exp. Noj  Structural formula,” character (solvent) mp. | 1H NMR (&) ppm MS
- DMSO-d6,300MHz
NH, H o)
Z N OH
40 4 ) 225C
o
-HCI
DMS0-d6,300MHz
NH, H _
41 Z /@L 195C
X (o}
N (o] CN
-HClI
DMSO0-d6
2.19(3H.s)
2.60(3H.5)
NH, H 5.32(2H.5)
N 6.61(1Hs)
~ | o 6.79(1H,dd,J=2.9,8.7Hz)
42 N 150.0~ 6.92(1H,d4,J=2.9Hz)
152.0'C} 7.22(1H,4,J=8.7Hz)
1.52-7.69(4H,m)
- HCI 1.93(2H.5)
8.71(2H,br.s)
Ci 8.74(1H.5)
10.90(1H,s)
Colorless crystals 13.91(1H,s)
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Table 15

59

Exp. No.

Structural formula,” characier (solvent)

m.p.

IH NMR (8) ppm

MS

43

ZT

- HCI

Colorless crystals

159.0~
160.0C

DMSO-d6
2.19(3H,s)
2.60(3H,s)
5.40(2H.3)
6.61(1H,s)
7.05(2H,5)
T.20(1H,s)
7.53-7.61(2H,m)
7.69-7.73(2H,m)
7.95(2H,s)
8.66(2H,br.s)
8.75(1H,s)
10.89(1H.s)

13.98(1H,br.5)

_ NH, H
SN 0 0

" Colorless crystals

96.0~
98.0C

DMSO-d6
L1}3HJ=7.6Hz)
2.41(3H,5)
2.50(2H,q,1=7.6Hz)
5.30(2M,s)
6.45(1H,5)
6.56(2H,br.s)
6.86(2H.d,J=8.6Hz)
7.06(2H.4,)=8 £Hz)
7.48-7.55(2H,m)
7.62-7.67(4H,m)
8.41(1H,s)
10.5(1H,s)

FAB+

411
(M+H+]
(100)

45

ZXI

Ci

Colorless crystals

DMSO-dé

2.21(3H.S)

2.40(3H,s)

5.32(2H,8)
6.44(2H,br.s)
6.81(1H,dd J=2.7.8.6Hz)
6.95(1H.4,J=2.7THz)

"1 7.24(1H.D J=R.6Hz)

7.47-7.67(6H,m)
8.33(1H,s)
10.5(1H,br.5)

FAB+

432(M]
(100)
433[M+1]
@n
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Table 1

6

Exp. No.

Structural formula./ character (solvent)

m.p.

1H NMR (&) ppm

MS

46

H; H o/
feongdesn
N 0 %o
el

Pale-yellow crystals

258C

DMS0-d6,300MHz
2,00(3H, 5)

2.59(3H, s)

49424, s)

5.34(2H, s)

6.60(tH, s)

6.93(2H, d, J=8.6Hz)
T7.24(2H, d, J=8.6Hz)
7.49-7.90(2H, m)
7.85-7.96(2H, m)
8.63(ZH, br.s)
8.74(1H, s)

FAB-

490 [M-HJ-
@&n
454 (100)

47

NH, |
feoaaden

*HCI

Pale-brown crystals

273¢C

DMSO-d6,300MHz
2.58(3H, 5)

436(2H. 4, }=5.2Hz)
5.02(1H, t, J=5.2Hz)
532(2H, 5)

6.59(1H, 5)

6.88(2H, d, J=8.6Hz)
7.16(2H, d, J=8.6Hz)
7.49-7.70(4H, m)
7.85-7.98(4H, m)
8.67(2H, Br.s)
8.75(1H, 5)

FAB-

412 [M-H)-
(100)

48

NH, ”
f\O’ N
SN ° N

’O

- HCI

Colorless crystals

154.0~
156.0C

DMS0-d6,300MHz
2.59(3H,s)
5.46(2H,s)
6.59(1H.s)
7.13-7.80(11H,m)
7.91-1.95(2H,m)
8.67T(2H,br.s)
8.75(1H.s)
10.91(1H.s)
14.01(1H,br.s)

FAB-

469[M-H+}
(2)

62
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Table 17

Exp. No.

Structural formula,/ character (solvent)

m.p.

1H NMR (&) ppm

MS

49

NH, H E]
Y N
\/CK/IQ/O |

N

» HCL

Cl
Colorless crystals

247.0~
249.0C

DMSO-d6
1.32(3H 4 J1=1.7H2)
2.39(2H,q,)=7.7THz)
5.34(2H,3)
6.66(1H,s)
6.96(2H,4,J=9.2H2)
7.26(2H.d.J=8.8Hz)
7.49-7.71(4H.m)
7.95(1H,d,}=8.8Hz)
T7.99(1H,d,)=9.2¥Hz)
8.72(2H,br.5)
8.73(1H,s)
10.87(1H,5)
13.91(1H,s)

FAB-

467
[M-H+] (3)

50

e oo ns
\N I O

- HCI

Cl

Colorless crystals

232.0~
233.0C

DMSO-dé
0.96(3H.1,)=7.4Hz)
1.73-1.80(2H,m)
2.85(21,1.1=1.4Hz)
5.34(2H.3)
6.65(1H,5)
6.96(2H.d.J=8.8Hz)
7.26(2H,4,)=8.8Hz)
1.50-7.71(4H,m)
7.94(1H.d,J=9.2Hz)
8.00¢1H,4,)=9.2Hz)
8.73(2H,br.s)
8.74(1H,s)
10.87(1H.3)
13.93(1H,s)

FAB-

481
{M-H+] (3)

51

Pale-red crystals

163C

DMS0-36,300MHz,
1.32(3H, t, J=7.5Hz)
2 88(2H, g, J=7.5Hz)
5.44(2H, 5)

6.65(1H, s)

7.22(1H, d, J=8.9Hz)
7.34(1H,dd,
J=8.9,2.5Hz)
7.51(1N, d, J=2.5Hz)
71.53-7.75(4H, m)
7.90-7.97(2ZH, m)
8.66(2H, br.s)
8.74(1H, 5)
10.89(1H, s)
13.68(1H, s)

FAB-

502 (25)
500 (42)
127 (100)
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Col orl ess crystals

Col orl ess crystals

Table 18

[Exp. No,

Structural formula,/ character (solvent)

m.p. | IH NMR (&) ppm MS

52

- HC

Cl

Colorless crystals

DMSO-d6
1.35(6H,d,J=6.9Hz)
3.22(1H,0,J=6.9Hz)
5.34(2H,s)
6.69(1H,s)
6.96(2H,d,)=9.0Hz)
7.26(2H,d,)=9.0Hz)
7.52-7.68(4H,m)
7.68(1H,4,J=9.1Hz)
8.04(1H.d,}=9.1Hz)
8.73(1H,s)
8.73(2H,br.s)
10.9(1H,s)
13.7(1H,br.s)

FAB-

482
{M-H+]
(28)

162.0~
164.0C

33

NHz H
SN 0 0

- HCI

Colorless crystals

DMSO-d6
1.103H,t,)=7.6Hz)
1.32(3H,t.)=17.6H2)
2.48(2H,q,)=7.6Hz)
2.85(2H,q,)=7.6Hz)
5.30(2H,5)
6.66(1H.s) .
6.84(2H,d,J=8.6Hz)
7.05(2H,D,J=8.6HZ)
7.51-1.69(4H,m)
7.96{2H.5)
8.74(2H,br.5)
8.75(1H.,5)
10.9(1H,s)
13.8(1H,s)

FAB-
461

[M-H+]
13)

160.0~
161.0T

54

oeRat
\N l o
- HCI

Cl

Colorless crystals  (AcOEt+-Er20)

.} DMSO-dé
1.32(3H,¢ J=7.5Hz)
2.19(3H.s)
2.89(2H.q,J=7.5Hz)
5.32(2H.5)
6.66(1H,5)
6.79(1H,dd J=3.0,8.7Hz)
6.52(1H.d,J=3.0Hz)
7.22(1H,d,J=8.7Hz)
7.50-7.70(4H,m)
7.91-7.99(2H,m)
8.73(2H,br.s)
8.74(1H.5)
10.86(1H,s)
13.85(1H,br.s)

FAB-

481
(M-H+]
(26)

150.0~
152.0C

64




61

[err]

Table 19

Exp. No.|

Structural formula,” character (solvent)

m.p.

IH NMR (&) ppm

MS

35

NH, H
SN o 0

83.0~
84.0C

DMS0-d6,300MHz
241(3H,5)
4.53(ZH.5)
4.78(2H,s)
6.46(1H,s)
6.49(2H,br.5)
7.22-7.30(5H,m)
7.45-7.66(6H,m)
8.41(1H,s)
10.45(1H.5)

308
[(M+H+]
(100)

56

DMS0-d6,300MHz
291(3H, 5)

5.33(2H, 5)
6.87-6.92(3H, m)
7.18-7.23(2H, m)
7.52-7.68(4H, m)
7.8%1H, 4, }=8.7Hz)
8.18-8.25(2H, m)
8.79(1H, 5)

8.92(1H, 4, 1=8.7Hz)
11.05(1H, s)

57

DMS0-d6,300MHz
2.40(3H,5)
6.43(2H,br.5)
6.45(1H,s)
7.53-7.75(5H,m)
8.00(1H.s)
8.03(1H,5)
8.38(1H,4,)=2.1H2)
10.35(1H,s)

FAB+

278
{M+H+]
(100)

65




62

Table 20
Exp. NoJ  Structural formula,/character (solvent) | m.p. | 1H NMR (3) ppm MS
DMS0-d6,300MHz FAB+
237(3H, 5) »
6.36(2H, s)
642(1H, 5) n;gma»
NH, H 1729-761(11H, m) |9
N 8.25(1H, d, J=2.0Hz)
58 l N 10.33(1H, 5)
Z O
" 4
DMS0-d6,300MHz FAB+
244(3H.5)
16.4901H,5) 303
6.68(ZH br5) M+H+] (9)
NH2 7.56-8.30(7H,m)
H 10.30(1H.5)
59 | Z |
\N 0 il
N
Colorless crystals
NH, H
Z N
Jiesgades]it
> O
N 0

66




[ferr]q

[err]

[err]

Table 21

[err]

Exp. NoJ

Structural formula,” character (solvent)

m.p.

1H NMR (&) ppm

MS

61

Colorless crystals

232

62

Yellow crystals

208T

63

Pale-yellow crystals

212TC

67



Table 22

Exp. NoJ  Structural formula,character (solvent) m.p. | IH NMR {8) ppm MS
H, H
64 » O 253C
# (0]
O
*HCI
Pale-yellow crystals
DMSO-d6
1.20-1.38(6H,m)
1.50-1.68(4H,m)
2.57(3H.5)
NH, 2.78(2H,1,1=6.5Hz)
H 3.79(2H.1.1=6.5Hz)
65 z l . 0 223.0~-} 6-5%(1H,s)
N 225.0C{ 6.81-6.91(3H,m)
7.22-7.51(6H,m)

- HC 7.833-7.94¢2H,m)
8.69(2H.,br.s)
8.79(1H,s)
10.78(1H,s)

Colorless crystals 13.79(1H.br.s)
NH, i
66 m o] o 210C
O
Pale-brown crystals

68




66

[err]

[err]

Table 23

{Exp. No.

Structural formula,”character (solvent)

m.p.

1H NMR (&) ppm

MS

67

e g

DMS0-d16,300MHz
2.02 2H,m)

2.17 (3H.s)

2.61 (3H,s)

2.94 (3H.1,J=8.2Hz)
3.90 (3H,t}=6.4Hz)
6.62 (1H.5)

6.71 (2H,d,J=8.6Hz)
6.97 (2H,d,J=8.6Hz)
7.34-1.54 (4H,m)
7.95 (2H.s)
8.50-8.90 (2H,brs)
8.78 (1H.s)

10.80 (IH,s)

14.02 (1H.s)

68

o

-HCI ci

DMS0-d6,300MHz
2.07 (2H,5)

2.61 (3H.5)

2.97 (2H,1,J=8.0Hz)
4.04 (2H,t,J=6.1Hz2)
6.62 (1H,s)

7.07 (1H,4,]=8.9H2)
7.25

7.34-7.53 (5H,m)
8.50-8.90 (2H,brs)
8.77 (1H,5)

10.80 (1H,s)

14.00 (1H,s)

69

DMS0-d6,300MHz
2.60 3H,s)

3.24 (2H,1,J=6.8Hz)
4.23 (3H,J=6.8Hz)
6.62 (1H,5)

6.90 (2H,d,J=8.9Hz)
7.23 (24,d,J=8.9Hz)
7.39-7.60 (4H,m)
7.95 (2H.8)
8.50-8.90 (2H,brs)
8.80 (1H,s)

10.85 (1H,s)

13.94 (1H.s)

69




[err]

Table 24

*HCl

Colorless crystals

Exp. NoJ  Structural formula,/ character (solvent) | m.p. | 1H NMR (3) ppm MS
DMS0-d6,300MHz FAB-
238(3H, 5)
4.18(2H, 5) 366 [M-H)-
6.41(2H, 5) (100)
NH, 645(1H,5)
\ 2.14-7.63(11H, m)
8.42(1H. 5)
70 w» 10.44(1H, 5)
N
DMSO-d6,300MHz | FaB+
2.38G3H, 5)
2.88-2.93(2H, m) 382
3.03-3.09(2H, m) “;g“’*
6.432H, 5) (100)
NH, H O 6.45(1H, 5)
7.14-7.71(11H, m)
7 S N O $.43(1H, 5)
N o) 10.46(1H, 5)
NH, H i‘n
N
72 m’ O >300T
N’ ©

70




69

[err]

Table 25
Exp. No| Structural formula,characier (solvent) m.p. | 1H NMR (&) ppm MS
S OSS
™ 280.0~
73 IN, o 282.0C
*HCl
Colorless crystals
AT
N
252.0~
74 ' 0 254.0C
*HCI O
Colorless crystals
N 306.0~
5 - o 308.0C
Nci
Colorless crystals

71




NH2

70

Table 26

Exp. No,

Structural formula,” character (solvent)

m.p.

1H NMR (8) ppm

MS

76

184.0~
185.0C

2.40(3H.s)
4.04(2H,s)
6.44(1H,5)
6.46(2H,br.5)
7.19-7.42(7TH,m)
7.64(1H,d,J=9.3Hz)
7.72(1H.4d,J=2.1,9.0Hz)}
7.94(2H,d,)=7 8Hz)
836(1H,dJ=2.1Hz) .
10.27(1H.5)

FAB+

368
[M+H+]
(100)

77

183.0~
184.0C

DMS0-d6,300MHz
240(3H,s)
2.92-3.01(4H,m)
6.43(2H,br.s)
6.44(1H,5)
7.16-7.38(7TH,m)
7.65(1H,d,J=8.9Hz)
7.73(1H,4d J=2.1.8 .9Hz)r
7.94(2H.d.J=8.1Hz)
$.3%(1H.d.J=2.1Hz) -
10.28(1H.5)

FAB+

382
(M-+H+]
(100)

78

161.0~
162.0C

DMS0-d6,300MHz
1.89-1.96(2H.m)
2.40(3H,s)
2.63(2H,1,}=8.0Hz)
2.70(2H,3,J=8.0Hz)
6.43(2H.br.s)
6.44(1H.5)
7.16-7.40(TH,m)
7.65(1H.,4,J=8.8Hz)
7.73(1H,dd,J=2.4,8 8Hz)
7.95(2H,d,J=8 AHz)
8.37(1H,d4,J=2.1Hz)
10.28(1H,s)

FAB+

396
[M+H+]
(100)

72




[ferr]

Table 27

Exp. No,

Structural formula,” character (solvent)

m.p.

IH NMR (&) ppm

MS

79

& u K

109.0~
110.0T

DMSO0-d6,300MHz
240(3Hs)

-] 6.43(2H,br.s)

6.45(1H,s)
6.66(1H,d,J=12.3Hz)
6.91(1H,dJ=12.3Hz)
7.15-71.21{6H,m)
7.32(1H,t,J=1.2Hz)
7.40(1H.1,J=7.2Hz)
7.62-1.65(3H.m)
8.42(1H,s)
10.44(1H,s)

FAB+

380
[M+H+]
(100)

80

2 i L

9

124.0~
125.0C

DMSO0-d6,300MHz
2.40(3H.3)
6.45(2H.,5)
7.26-7.66(12H,m)
7.94(1H.d,J=7.9Hz)
8.48(1H,s)
10.54(1H,s)

FAB+

380
[M+H+]
(100)

81

Coloriess crystals

233T

73




Col orl ess crystals 71 [err]
FAB+
Table 28
Exp. No] Structural formula,/ character (solvent) m.p. | 1H NMR (&) ppm MS
NH, g
82 >
| o 213C
*HCI
Colorless crystals
DMSO0-d6,300MHz | FaB-
1.30-1.62(6H, m)
2.48(2H, 1, J=7.8Hz) ‘(‘55)9 (M-H}-
2.60(3H, 5)
27I(H, 1, =780z |14 (100
e H @ 6.61(1H, 5)
83 [ 7.05-7.51(9H, m)
N® o 7.92(2H, 5)
"HC O 8.65(2H, br.s)
8.71(1H, 5)
10.77(1H, 5)
84 285C

N O
*HCI

Pale-yellow crystals

74




72

Table 29

Exp. No.

Structural formula,” character {(solvent)

m.p.

IH NMR (&) ppm

MS

85

DMSO0-d6,300MMtz
2.41(3H.s)
6.45(2H.s)
6.73(2H,br.5)
6.85(1H.d.J=7.8Hz)
7.13-7.36(13H,m)
7.58-7.72(3H.m)
8.51(IH.s)
10.55(1H,s)

FAB+

456
[M+H+]
(100)

86

NH, '

- HCI

Colorless crystals

270.0~
273.0C

DMSO-d6
0.81-0.85(2H,m)
1.10-1.18(5H,m)
1.43-1.68(6H,m)
2.60(3H.s)
2.79(2H,\,J=7.7Hz)
6.62(1H,5)
7.31-7.50¢4H,m)
7.95(2H,s)
8.60(2H,br.5)
8.77(1H,5)
10.77(1H,s)
13.96(1H,br.5)

FAB-

423[M-H+]
(13)

87

>300T

DMS0-d6,300MHz




NH2

Table 30

Exp. No|

m.p.

1H NMR {(3) ppm

MS

88

Structural formula,”character (solvent)

D
N
Joonede

Colorless crystals

240C

89

Pale-brown crystals

2459C

DMSO0-d6,300MHz
1.10(3H, t, J=7.6Hz)
2.50(2H, q, J=7.6Hz)
2.60(3H, s)
541(2H, s)
6.62(1H, s)
7.08(2H, s)
7.22(1H, s)
7.50-7.74(4H, m)
7.94-8.02(2H, m)
8.68(2H, br.s)
8.76(1H, s)

FAB-

431 [M-H]-
G)

480 (4)
155 (100)

90

NH,
Deoas
SN ° X
Cl

- HCI

Colorless crystals  (AcOEt-EfQ20)

137.0~
138.0C

DMSO-d6
1.10(3H.t,J=7.6Hz)

'] 1.30(3H.t)=7.6Hz)

2.49(2H,q,)=7.6Hz)
2.84(2H,q,)=7.6Hz)
5.40(2H.s)
6.62(1H,s)
7.08(2H,s)
7.22(2H,s)
7.53-7.62(2H,m)
7.69-7.72(2H,m)
7.91(2H,s)
8.18(2H,br.s)
8.68(1H,s)
10.82(1H.,5)




73

[err]

Table 31
Exp. No|  Structural formulacharacter (solvent) | m.p. | 1H NMR (&) ppm MS
DMSO-d6
2.59(3H.5)
N 3.11(3H.s)
o H 5.45(2H,5)
7 6.60(1H.5)
| S 7.16(2H4,J=8.9Hz)
|
91 N O 185.0~ 7.55-7.72(4H.m)
186.0°C} 7.78(2H,d,J=8 9Hz)
7.88(2H.4,J=9.0Hz)
- HCI 7.93(2H.d,7=9.04z)
8.70(2H,br.s)
SO,CH3 8.72(1H.5)
10.89(1H.s) .
Colorless crystals 13.77(1R,br.s)
DMS0-d6,300MHz
NH, H
N o
=
X, o
N 0
- HCl
DMS0-d6,300MHz
NH, H
N o}
N 0
“HCI

77




74

Table 32
{Exp. NoJ]  Structural formula,character (solvent) | m.p. | 1H NMR (&) ppm MS
NH, H
N
Z )
N o~
HCI :
Pale~red crystals
DMSO-d6,300MHz FAB+
2.40(3H.s)
153sqa4a)=11.60z) [304
5.87(1H,d J=17.8Hz) “l“*“*}
H 6.41(2H.br.s) (100)
NH, N 6.45(1H,5)
) 7.04(1H 4d,
95 m J=11.6,17.8Hz)
~ 7.42-7.78(6H,m)
N © X 8.42(1H.s)
10.46(1H.s)
e M
96 N N 325.0~
' - o) 330.0TC
N
*HCI
Colorless crystals

78




NH2

7.88-7.90(2H, m}
8.18(1H, d. 1=7.2Hz)
8.63(1H, 4, J=7.5Hz)
10.64(1H, 5)
12.05(1H, 5)

Tabie 33
Exp. NoJ  Structural formula,/character (solvent) m.p. | 1H NMR (&) ppm MS
't DMS0-d6,300MHz FAB+
2.55(3H, s)
5.51(2H, 5) 397
6.92(1H, 5) {2"2;””1*
7.11-7.15(1H, m)
NHz Hp 7.31-7.36(2H, m) 174 (100)
97 l A Y@ 751-1.71(1H, m)

98

NH2

8_
ZX

- HC

cl
/@’ 216TC
S

99

T
Q
O

Cl
/@ 221T

79




75

[err]

Table 34
Exp. NoJ  Structural formula,/ character (solvent) mp. | 1TH NMR (3) ppm MS$
NHZ H
o | LT
s 208C
NHGG ° N
o* o<
Pale-yellow crystals
NH, Y
N Ci
101 m X /@l 214C
SN N
+ 2HCI l
NHZ H
N Cl
102 | ) O 274C
N O N
2HCI H
Pale-yellow crystals

80




76

0

Table 35

' _200005503-8

{Exp. No.

Structural formula,”character (solvent)

m.p.

1H NMR (3) ppm

MS

103

DMS0-d6,300MHz
1.83-2.08(3H, m)
2.30-2.42(1H, m)
2.57(3H, 5)
3.50-3.75(2H, m)
4.68(1H, m)
6.57(1H, s)
7.47-7.58(5H, m)
7.84-7.93(2H, m)
8.64(2H, br.s)
8.68(1H, s)
10.60(1H, s)
13.59(1H, 5)

104

DMSO0-d6,300MHz
1.83-2.29(4H, m)
3.57-3.79(2H, m)
3.72(2H, 5)
4.55(1H, m)
6.57(1H, s)
7.22-7.38(5H, m)
7.88-7.93(2H, m)
8.62(1H, s)
8.66(1H, br.s)
10.57(1H, s)
13.88(1H, s)

FAB-

423 [M-H}-
©
127 (100)

105

DMS0-d6,300MHz
1.80-2.39(4H, m)
2.58(3H, s)
2.79-2.85(2H, m)
3.48-3.60(2H, m)
4.52-4.54(1H, m)
6.58(1H, s5)
7.11-7.30(5H, m)
7.89(2H, 5)
8.64(3H, br.s)
10.52(1H, s)
13,7914, s)

FAB-

437 (M-HJ-
13)
127 (100)




[err]

Table 36

Exp. No|

Structural formula,” character (solvent)

m.p.

1H NMR (&) ppm

MS

106

DMS0-d6,300MHz
1.75-2.03(6H, m)
2.33(2H, t, J=6.9Hz)
2.51-2.63(5H, m)
349(2H, m)
4.51-4.54(1H, m)
6.57(1H, s)
7.09-7.31(5H, m)
7.89(1H, 5)
8.61(1H, s5)
8.64(2H, br.s)

FAB-

451 [M-H)-
(1%
127 (100)

107

Amorphous

CDCI3,300MHz
1.72-2.07(4H, m)
2.18-2.49(2H, m)
2.56-2.82(3H, m)
2.60(3H, 5)
3.20-3.24(1H, m)
3.32(1H, m)
4.86(2H, br.s)
6.49(1H, s)
7.16-7.29(5H, m)
7.32(1H,dd,J=8.9,2.3Hz)
7.94(1H, d, }=8.9Hz)
8.55(1H, d, }=2.3H7)
9.70(1H, s)

FAB+

389
{(M+H)+
(100)

108

NH;

- HCI

8-
2T
o

o0

//
o

QE

219C

DMS0-d6, 300MHz

82




77

[err]

Table 37

Exp. NoJ

Structural formula,” character (solvent)

m.p.

1H NMR {3) ppm

MS

109

*HCl

DMS0-d6,300MHz
2.60 (3H.5)

546 (2H,9)

6.61 (1H.s)
7.07(2H,dd J=7.2,2.4Hz)
7.35(2H.dd,1=7.2,2.4Hz)
7.40 (1Hd }=24Hz)
7.87 (1HdJ=2.4Hz)
8.60-8.80 (2H,brs)

8.71 (1H5)

10.57 (1H,s)

14.04 (1H.5)

110

DMSQ-d6,300MHz
2.60 (3H,s)

4,28 (2H t-like)
4.75 (ZH t-like)
6.17 (1H,m)

6.62 (1H,s)

6.92 (2H,d J=9.0Hz)
7.18-7.30 (4H,m)
798 (1H.4,J=9.1Hz)
8.05 (1H,dJ=9.1Hz)
8.40-8.90 (2H,brs)
8.64 (1H.5)

10.32 (1H,5)

14.18 (1H,s)

11

DMSO0-d6,300MHz
2.61 (3H,5)

542 (2H,s)

6.65 (1H.5) )
6.83 (1H,dJ=1.7THz)
7.04 (2H,4,)=8.9Hz)
7.35 (2H,d,J=8 9Hz)
7.99 (1H 4,]=1.7Hz)
8.50-9.00 (ZH.brs)
8.73 (1H,s)

10.73 (1H,5)

14.4 (1H,5)

83




Table 38

Exp. No|  Structural formula character (solvent) m.p. | IH NMR (&) ppm

DMSO0-d6,300MHz
240 (3H5)
557 2H;s)
6.44 (1H,5)
6.48 (2H,s)
NH, H N=\ 7.12 (2H,4,J=7.2H2)

112 7 N AP cl 737 (QH.d,J=7.2Hz)
O 7.65 (1H,d)=8.8Hz)
Y 0 N 7,85 (1H.d,J=8 8Hz)

8.39 (1H.5)
8.69 (1H.s)
10.30 (1H,s)

NH, j
iyl
113 m o L o 216T
“2HC! O
Cl

.

NH, H
114 m N‘g%(f@' o 211¢C
N

Pale-yellow crystals

84




[err]

100

Table 39
Exp. NoJ  Structural formula,/ character (solvent) m.p. } 1H NMR (&) ppm MS
NH, g
S N#:)
115 N o Lo 253C
% T
Cl
Pale-brown crystals
DMSO-d6,300MHz
1.67 (4H,brs)
2.22 (2H,brs)
2.37 (2H.brs)
2.58 (3H.5)
NHZ H 4.61 (2H,5)
116 a 6.59 (1H,s)
~ o) 6.88-6.92 (3H,m)
N o) 7.21-7.28 2H,m)
- HCI 7.88 (2H.5)
8.62 (2H,brs)
8.68 (1H,5)
1045 (1H,s)
13.85 (1H,s)
DMSO0-d6,300MHz
HN”
117 284C

85




80

[err]

Table 40

{Exp. No/

Structural formula.” character (solvent)

m.p.

1H NMR (&) ppm

MS

118

R

» HCI

Colorless erystals  (AcOE-E120)

CD30D,300MHz
2.67(3H,s)
3.39(6H.s)
5.32(2H,s)
6.79(1H.s)
6.84-6.90(3H,m)
7.13-7.19(2H.m)
7.48-7.67(4H,m)
7.715(1H,d.}=9.0Hz)
7.91(1H.dd J=2.0,9.0Hz)
8.95(1H.s)

FAB-

447IM-H+)
(28)

119

Pale-gray crystals

219C

DMSO-d6,300MHz
1.09(3H, t, J=7.5Hz)
2.47(2H, g, J=7.5Hz)
5.30(2H, 5)

6.78(1H, d, J=6.9Hz)
6.84(2H, d, J=8.7Hz)
7.03(2H, d, }=8.THz)
7.51-7.69(4H, m)
7.90-7.99(2H, m)
8.36(1H, br.t)
8.79(1H, 5)

8.90(2H, br.s)
10.89(1H, 5)
13.89(1H, s)

120

Pale-gray crystals

231TC

DMSO0-d6,300MHz
5.34(2H, s)

6.79(1H, d, J=6.8Hz)
6.96(2H, d, J=6.9Hz)
7.26(2H, d, J=6.9Hz)
7.50-7.71(4H, m)
7.93-8.00(2H, m)
8.35(1H, d, J=6.8Hz)
8.78(1H, s)

'8.88(2H, br.s)

10.90(1H, s)
14.03(1H, 5)

86




31

Table 41

Exp. NoJ

Structural formula,”character (solvent)

m.p.

1H NMR (&) ppm

MS

121

NHq H

A N oo
- 0

N 0

*HCI

Pale-yellow crystals

276C

DMSO0-d6,300MHz
2.60(3H, s)

3.26(3H, s)

4.39(2H, 5)

6.57(2H, s)

5.34(2H, )

6.61(1H, s)

6.92(2H, d, J=8.5Hz)
7.20(2H, d, J=8.5Hz)
747-7.70(4H, m)
7.95(2H, s}

B.61(2H, br.s)
8.75(1H, 5)

FAB-

492 [M-H}-
(100)

122

NH, .y
NCIjN
)
X 0

- HCI

Colorless crystals

116.0~
117.0T

DMSO-d6
5.34(2H.s)
6.90-6.95(3H,m)
7.19-7.26(3H,m)
7.52-7.71(SH,m)
7.93-7.97(2H,m)
8.94(1H,$)
9.05(1H,br.s)
11.0(1H,s)
13.4(1H,br.s)

FAB-

405
[M-H+] (6)

123

NH, H
LYY LY
0
N o
- HCI

283C

DMS0-d6,300MHz

87




Table 42

Exp. No

Structural formula,character (solvent)

m.p.

1H NMR (&) ppm

MS

124

. NH, y
CKUN
S | o) '
N 0

- HCI

Ci
Colorless crystals

164.0~
165.0C

DMSO0-d6
2.21(2H,t,J=7.3Hz)
2.89(2H,t,}=7.3Hz)
3.18(2H,tJ=7.3Hz)
5.35(2H.s)
6.97(2H,d,J=9.0Hz)
7.27(2H,d.J=9 OHz)
7.50-7.71(4H.m)
7.86-7.89(2H,m)
8.45(2H,br.s)
8.76(1H.s)
10.83(1H,5)
14.24(1H,br.s)

FAB-

l479
[M-H+] ()

125

N
L1y
HoNT N ° No

- HCI

Colorless crystals

190.0~
191.0C

DMSO-d6
5.31(2H,s)
6.87-6.93(3H,m)
7.09(1H,4,)=9,2Hz)
7.20-7.25(2H,m)
7.48-7.64(4H.m)
7.69(1H,d,)=9.2Hz)
7.94(1H.4,3=9.2Hz)
8.33(1H.4,)=9.2Hz)
8.41(1H,s)
10.78(1H.s)
14.11(1H.br.s)

126

N
fj@/
~ S O
N N O
H

Colorless crystals

172.0~
173.0C

DMS0-d6,300MHz
2.88(3H,d,J=4.8Hz)
5.31(2H,s)
6.73(1H.d,J=8.8Hz)
6.88-6.96(4H,m)
7.21-1.21(2H,m)
7.46-7.56(3H,m)
7.62-7.68(3H,m)
7.78(3H,d,J=8.8Hz)
8.11(1H.d,J=2.2Hz)
10.42(1H,s)

FAB+

384[M+H+
1(100)
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Table 43

|Exp. No.

Structural formula,” character (solvent)

m.p.

1H NMR (&) ppm

MS

127

NH, q
ij
\N O 0
« HCI

Cl

Colorless crystals  (AcOEtEt20)

153.0~
155.0C

DMS0-d6,300MHz
1.68-2.09(2H,m)
2.39(3H.s)
2.31-2.56(2H,m)
2.73-2.98(3H,m)
4.21-4 34(1H,m)
5.25(24,dd J=8 9Hz,
J=12.5Hz)
6.50(1H,s)
6.99(2H.4,J=8 9Hz)
7.33(2H,d,)=8 9Hz)
7.42-7.57(4H,m)
7.90-8.14(2H,m)
8.60(1H 4, J=7 6Hz)
13.10(1H.5)

FAB-

457
M-H+]
(58)

128

SSgtde

DMSO0-d6,300MHz
5.34 2H.9)
6.85-6.94 (3H,m)
7.18-7.25 2H,m)
7.50-1.61 (4H,m)
8.06 (1H,d,J=8.7Hz)
8.11 _
8.63 (1H,J=1 8Hz)
884 (1H,d,J=1.8Hz)
8.91 (1H.d.J=1.8Hz)
10.97 (1H,s)

129

H

N

*HCl

Colorless crystals

9IT
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Table 44
Exp. NoJ  Structural formula/chatacter (solvent) | m.p. | 1H NMR {&) ppm MS
NH2 H
N
130 OO Y O 27e
0
*HCI
Colorless crystals
Hz n
131 z I ] /©/ 201C
HO \N (o] o
HCl
H
isnede
132 241T
HoN C
- HCI
Colorless crystals
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NH2

The method for evaluating the analgesic effect of the compound of the
present invention is explained in the following.

For in vitro evaluation, ORL-1 receptor binding assay was performed, and
u receptor binding assay was performed for the evaluation of selectivity. For in
vivo evaluation, hot plate test and tail flick test known for long as a test method for
analgesic effect were performed, and tactile sensation stimulating test was
performed using allodynia model for evaluation of allodynia.

Experimental Example [1]: ORL-1 receptor binding assay

A cell membrane suspension obtained from human ORL-1 expression
cells was adjusted with Tris buffer [50 mM Tris, 2 mM EDTA, 0.1 mM {p-
Amidinophenyljmethanesulfonyl Fluoride Hydrochloride {p-APMSF), 2 mg/mt
BSA] to membrane protein amount of about 25 pg/ml (2.5 pg/well). This was’
mixed with PH]nociceptin (diluted with Tris buffer to a final concentration of 0.5
nM) and test compound (diluted with Tris buffer to a final concentration of 10
nM-10 uM), and the mixture was incubated at room temperature for 60 min. The
membrane was recovered on a G/F-B filter (Packard, Unifilter 96GF/B) using a
cell harvester and the reaction was stopped. After washing 3 times, the filter was
dried at 42°C for 1 hr. A scintillation solution {Packard,microscint-20) was added
and the radioactivity (Packard, Top count A9912V) was assayed.

The nonspecific binding was the binding in the presence of 1 pM
nociceptin and the difference between the total binding and nonspecific binding
was taken as the specific binding. 1Cs, was calculated from inhibition of specific
binding at each concentration of the compound, and Ki value of the test
compound was calculated from this value and Kd value of PH]nociceptin.
Experimental Example [2] n receptor binding assay

Rat cerebrum membrane standard sample (final concentration 0.755
mg - protein/ml), PHIDAMGO (Try-D-Ala-Gly-NMe-Phe-Gly-o}} [diluted with Tris
buffer (50 mM Tris-HC], 0.1 mM p-APMSF, 2 mg/ml BSA (pH=7.4)) to a final
concentration of 1 nM] and test compound (diluted with Tris buffer to a final
concentration of 10 nM-10 uM) were mixed, and the mixture was incubated at
room temperature for 90 min. The membrane was recovered on a G/F-B filter
{same as above) using a cell harvester and the reaction was stopped. After
washing 3 times, the filter was dried at 42°C for 1 hr. A scintillation solution
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(same as above) was added and the radioactivity (same as above} was assayed.
The nonspecific binding was the binding in the presence of 10 uM
naloxone and the difference between the total binding and nonspecific binding was

taken as the specific binding, IC, was calculated from inhibition of specific
binding at each concentration of the compound, and Ki value of the test
compound was calculated from this value and Kd value of PHJDAMGO.
Experimental Example [3] Hot-plate test

Mice {Cyj, ICR, 4-week-old, male) were placed on a hot-plate (temperature
55.510.5°C) and the time until the mice jumped and tried to run away was
recorded. The mice were grouped according to the time and body weight so that
the groups were evenly membered. The test compound was suspended in a 0.5%
methylcellulose (MC) solution and orally administered to mice. After 60 min, the
mice were again placed on a hot-plate and the time until they licked the hindlimb
or jumped and tried to run away was recorded. The significant difference from
the group administered with solvent was analyzed with ANOVA followed by
Dunnett two-tailed test.
Experimental Example [4] Tail-flick test

Rats (Crj, SD, 7 or 8-week-old, male) were irradiated with thermal beam at
around the base of the tail from below and the time until the rats moved the tail
and ran away was measured using a tail-flick analgesic effect measurement device
{maufactured by UGO BASILE). Before the administration of the test compound,
the measurement was repeated 3 times and the rats were grouped according to
the time and body weight so that the groups were evenly membered. The test
compound was suspended in a 0.5% MC solution and orally administered to rats.
After 30, 60, 90, 120 and 180 minutes from administration, the same
measurement was repeated. The significant difference from the group
administered with solvent was analyzed with ANOVA followed by Dunnett two-
tailed test.
Experimental Example [5] Allodynia test

Mice (Crj, ICR, 4-week-old, male} were intrathecally administered with
nociceptin (50 pg/S ul} without anesthesia. For 20 min after administration and
at 5 min intervals, an area from lateral region to tail of the mice was rubbed with a
brush and the response of the mice was observed. The evaluation followed the
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criteria of O; no change, 1; run or cry upon tactile stimulation, and 2; cry loud or
dash away upon tactile stimulation. The test compound was suspended in a
0.5% MC solution and orally administered 60 min before nociceptin
administration. The significant difference of the score of each administration
group at 20 min after nociceptin administration from the group administered with
solvent was analyzed with Mann-Whitny U-test.

The results of Experimental Examples [1] to [5] are shown in Tables 45 —
47.
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Table 45
ORL-1 binding # binding Allodynia | Hot-plate
Example No| Cp Ki Csy Ki M.E.D. M.E.D.
(M) | (M) | (M) | (M) | (mgkKg) | (mg/kg)
1 012 | 0.007 | 152 | 0.570 0.3 1
2 0.07 | 0.004 | 1.33 | 0.497 0.3 1
3 147 | 0073 | 111 | 0.417 3 30
4 023 | 0.013 | 1.26 | 0.453 <1 <3
5 052 | 0.028 | 1.34 | 0.505 3
7 0.06 | 0.003 | 096 | 0.346 0.3 3
3 094 | 0050 | 049 | 0.183 3
9 032 | 0016 | 2.03 | 0.764 1 <3
10 102 | 0.053 | 086 | 0.324 3
‘1 1 0.06 0.003 1.12 0.424 03 3
12 0.46 | 0.008 | 0.67 | 0.254 0.3 3
-
16 011 | 0006 | 069 | 0.259 0.1 3
17 0.13 | 0.007 { 1.02 | 0.385 0.3 1

M.E.D. : minimum effective dose
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Table 46
ORL-1 binding  binding Allodynia | Hot-plate
Example No| Cs, Ki ey Ki M.E.D. M.E.D.

(kM) | (M) | (uM) | (eM) | (MoFkg) | (mgikg)
18 009 | 0.004 | 1.04 | 0.393 0.3
19 0.16 { 0.009 | 1.03 | 0.388 0.1 3
25 015 | 0.008 { 1.18 | 0.464 0.3<
26 . 0.08 | 0.004 | 1.22 | 0479 0.3 1
27 029 | 0015 | 1.06 | 0414 | 03
29 0.16 | 0.009 | 1.05 | 0.414 0.3< 3
32 0.09 | 0.005 | 058 | 0.227 0.3< .
33 009 | 0.005 | 144 | 0565 0.3
34 0.14 | 0.008 | 2.37 | 0.888 0.3 3
38 0.09 | 0005 | 267 | 1.021 0.3<
42 0.08 | 0.004 | 1.99 | 0.745 0.3 1
43 0.41 | 0.005 | 2.10 | 0.785 0.3 1
49 0.04 | 0.002 | 1.26 | 0.464 0.3 1

M.E.D. : minimum effective dose
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Table 47
ORL-1 binding p binding Allodynia | Hot-plate
Example NoJ G | K G | K MED. | MED.

(uM) | (uM) | (uMy | (M) | (MoK} | (mokg)
51 0.17 | 0.008 | 1.40 | 0525
61 122 | 0.063 | 535 | 2.012 3
62 236 | 0125 | 2.00 | 0.783 3<
63 103 | 0054 | 142 | 0545 3<
64 139 | 0073 | 361 | 1.382 3<
65 116 | 0.064 3<
66 2.00 | 0.108 3<
71 1.77 | 0.089 30
84 252 | 0129 | 111 | 0.419 <3 10<
89 0.13 | 0.006 | 146 | 0.548 03 1
90 0.11 | 0.005 [ 1.18 | 0.442 - 3
93 0.12 | 0.007 0.3< -

M.E.D.: minimum effective dose
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Effects of the Invention

As is evident from the above test results, the compound of the present
invention shows strong analgesic effect due to nociceptin antagonistic action, and
a part thereof shows selective action on ORL-1 receptors as compared to opioid
receptors (u, £ , & receptors) including u receptor.

Hence, the inventive compound can make a pharmaceutical agent
effective against pain, particularly strong pain such as postoperative pain and the
like or pain caused by sensory nerve abnormality such as hyperalgesia, allodynia
and the like. In addition, since the compound shows selective action on ORL—]
receptor, it can be a safe pharmaceutical agent without marked side effects.

This application is based on application No. 100029/1998 filed in J ajpan,

the content of which is incorporated hereinto by reference.
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90 The nethod for evaluating the anal gesic effect of the
conpound of the present invention is explained 1n the follow ng.

For in vitro evaluation, ORL-1 'rH Hm,mnﬂmm,ﬁssay was perfornmed, and
[err] receptor binding assay wasl! ! e eval uation of
sel ectivity. For in vivo evaluation,® hét Plate test and tail flick test

known for B CRARMER ISret hod for anal gesic effect were performed, and
tactil e sensation.stjnulating.test was perfo d, usi ng al |l odyni a_nodel for
eval uat i onriOf A&W&Qﬁ?@%iwﬁ@ﬂg@aﬁ%@%&@-@efmﬁa&l] bi ndi ng
assay A cell nenbrane suspension obtained fromhuman ORL-1
expressi on cel Iﬁ1was adjusted with Tris bpgfer [50 MM Tris, 2 nmM EDTA, 0.1
nmv (p- Am di nophes et hanes(@) f on de Hydrochl ori de (p- APMSF), 2
ng/ mM BSA] t%‘ Arane\pr ot ei bk any Rf about 25 [err]g/mM (2.5
[err]g/well) f N-
H
X
[1]
wherein
R'and R? are the same or different and each is hydrogen atom, lower
alkyl optionally substituted by hydroxy, amino, lower
alkylamino or di(lowerjalkylamino; |
R®and R* are the same or different and each is hydrogen atom, halogen
atom or lower alky];
ring A is aryl or heterocyclic group;
ring B is phenyl, thienyl, furyl, pyrrolyl, pyrrolidinyl, oxazolyl or
cyclohexenyl; and
X is hydrogen atom, halogen atom, lower alkyl optionally

substituted by lower alkoxy, lower alkenyl, amino, cyano or
a group of the formula

—(CHa)m—E—(CHg)n @ (R%)

wherein E is a single bond, carbonyl, sulfinyl, -O-, -S-,
-NHCO-, -CH=CR®- wherein R® is hydrogen atom or aryl or
-NR’- wherein R’ is hydrogen atom, lower alkyl or lower
i St i Boct Replaced alkoxycarbonyl;
T m \“\ ring G is aryl, heterocyclic group, cycloatkyl or condensed
111 —
R® is halogen atom, hydroxy, lower alkyl optionally
substituted by any of halogen atom, hydroxy, lower
alkanoyloxy and lower alkoxy optionally substituted by lower
alkoxy, lower alkoxy optionally substituted by lower alkoxy,
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m xed with [err]H nociceptin (diluted wwth Tris buffer to a final
concentration of 0.5 nM and test CH HMJMIM"WLWW Tris buffer to a
final concentration of 10 nM 10 [er 5 ture was incubated at
roomtenperature for 60 mn. The menbr ane ‘'wal rtcdvered on a GF-B filter
(Packard, Unifilter 96GF/B) using a cell harvester and the reaction was

stopped. After washi ng 3 aming lowdrealkylamino,\dhffovetr)adidd@aning hétre,Jcgahoy 1 hr.
A scintillation solution (Packard, mj ¢roscint-2 was. added and the

radi oactivity (Packard, T’ES‘WCEB&?P"%W%Y ac;aggpxy,?ower The
nonspeci fi ¢ bi ndi ng was th?m:Ep}d%' ¢ é}g,i ﬁgﬁa [err] M nociceptin
and the difference between the to Il’lg‘l'vhlg?rlfgrsg{n ?ﬁ?&gc}dﬁ ¢ bi ndi ng was
taken as the specific bi ntlisioor drCireger ofid o Gawtiidteinditatésoeirithbet égfon of

speci fic binding at each concentration of the conpound, and Ki value of the
test compound was cal cul aSwlstituesntson; theying @, wherekywhen fés am integer of 2

[err] H nociceptin. Experi t al anpl 2 err] .eceptor binding assay
Rat cerebrum nenbrane sta F&%m%% %ﬂ%@ﬂ% 1on 0.755

mg. protein/m), [[err]H DAMGO drlnymiegtlf Gty 8Nykd Phe- G y-ol ) TdiTured wth
Tris buffer (50 nM Tris-HO, 0.1 nM p-APMSF, 2 ng/m BSA (pH:=7 4)

final concentration of 1 migO0anedntietegerafipmAhd (diluted with _
a final concentration of .10 nM, 10 rr]M . were mixed, and the
i ncubat ed Qfammmt% e@%ﬁﬁ‘f‘ .Oﬁ%a?r@ﬁ%‘fealﬂérea@tf eco
G F-Bfilter (sane as above) using a cell harvester and the reacti on was

stopped. After washing 3 tines, the filter was dried at 42[err]C for 1 hr.
A scintil | 2ti Amosieptin antagonist containing the amide derivative of claim 1, whereinGhe

(same as above). was ded d the radioactivit sanme as above) was _
assayed. mg?m%%ﬁ&?@%@ﬁﬂ%%@%@bﬁ%@ﬁﬁ%pr esence of
10 [err]Mﬂ.%%gﬂ@ and the difference between the total binding and
nonspeci fic brnding was taken as the specific binding. IC[err] was
calculated frominhibition of specific binding at each concentration of the

conpound, and Ki val ue of the test conpound was calculated fromthis val ue

and Kd val de BMOCicEPHN ANtRRMISE Contgixun, anidederiyatve oficlaia 1, pthereinithe t

Mce (Crj, . : - » d on a hot-plate (tenperature
55.50.5[er¢g®§ﬁ)a%ﬁgalg¢%e}st%p gl%#@ nped and tried to run away was
recorded. The m ce were grouped accordig o the tine and body wei ght so
that the groups ne, evenLy med. he tgst .c ound was suspended in a
0. 5% et hyl ce (ﬁ\ﬁda)mm%ga Migin Aok &Rcﬁsgl stered to mice. After
60 min, the mce were again placed on &g/ plate and the tine until they
licked the hindlinmb or junped and tied to run away was recorded. The

si gni fi canivheidit @, TROMh BRdH SRPaP@TinRdSh 1cfith Vor SRiMeREuNE!

anal yzed with ANOVA followed by Dunnett two-tailed test.” Experiment gl
Exanpl e [ 4fcceptable salt kheresftas an active ingredient.

4. A nociceptin antagonist containing the amide derivative of claim 3, wherein the
ring A is

seReoslsoNee

NZ DN , N Y ,
N "N N

OG0 00 . 10
N , N or H

wherein R® is lower alkyithio, or a pharmaceutically acceptable salt thereof as an
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Rats (Crj, SD, 7 or 8-week-old, nale) were irradiated with thermal beam at
around the base of the tail from bel ' until the rats noved
the tail and ran away was neasured usin o fl 1 ck anal gesic effect
measur enent devi ce (naufactured by UGO gﬁﬂ!’@ﬁm "mu;e adm ni stration
of the test conpound, the neasurenment was fc s and the rats
were group@gtt -to the tinme and body weight so that the groups were
evenly nmenbered. The test conpound was suspended in a 0.5% MC sol ution and
orally admnistered to rats. After 30, 60, 90, 120 and 180 m nutes from
adm ni str at, OAn drhide TRAPaRRATYRE RATUINGE [epeat ed. The significant
difference fromthe group adm nistered with solvent was anal yzed with ANOVA
foll owed b nnett two- tailed test. Experinmental Exanple [5] Allodynia

t est E\ N/ R & get~0l d, male) were intraghcal ly

adm ni ster #.h npci ' ) ) Wkt g asi g-50r 20
mn after adm R{steRti aHg- at @F@%L‘al\ét Q%Ea &e)rtal
region to tail oNthé®m ce was rubb€d with a brush and th esponse of the
m ce was observed. The evaluation followed the

92 criteria of 0; no change{ll] run or cry upon tactile
stinmul ation, and 2; cry loud or dash away upon tactile stinulation. The

60 mi nber STERR SR PR ik & B R AR AR Bt & enceof ¢ he
score of ephhlrAaftically aédephatilé S4lPtidrect® M n after nociceptin

adm nistration fromthe group adm nistered with sol vent was anal yzed with
Mann-Whitny U-test. The results of Experinental Exanples [1] to [5]

are shown % '-ll:l%3 laﬁﬁded' éeﬁva?izre of claim 5, wherein the ring B is phenyl and R? is lower
alkyl, or a pharmaceutically acceptable salt thereof.

7. The amide derivative of claim 6, wherein the amino substitutes at the 4-
position on a quinoline skeleton, R? is methyl substituting at the 2-position on the
quinoline skeleton, E is -O- and the ring B of phenyl has a substituent of the

formula —

e O ]

wherein ring G, R%, t, m and n as defined in claim 1, at the 2-position, or a
pharmaceutically acceptable salt thereof.

8. The amide derivative of claim 7 or a pharmaceutically acceptable salt thereof,
which is selected from the group consisting of
N-{4-amino-2-methyl-6-quinolyl)-2-[(4-ethylphenoxyjmethyl]benzamide
hydrochloride,
N-(4-amino-2-methyl-6-quinolyl)-2-|(2,4-dichlorophenoxyjmethyl]benzamide
hydrochloride,

N-{(4-amino-2-methyl-6-quinolyl)-2-(phenoxymethyl)benzamide hydrochloride,
N-{4-amino-2-methyl-6-quinolyl)-2-[{4-methoxyphenoxy)methyl]benzamide
hydrochloride,
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93 T TT—Tabte—45 ORL-1 bi ndi ng

o' MED  MED “"Wﬂmﬁlﬁ{ﬂﬂfﬂﬂ!ﬂmo ccryn” tterrim (errim
0.3 1

(ng/ kg) (ng/ kg) 0.12 = J.007 s 1% 52 . 570

2 0. 07 0. 004 1 33 0. 497 0.3 1 )
N-{4-amino-2-methyl-6-quinolyl}-2-[(3,5-dimethylphenoxylmethyl]benzamide
hydrochloride,
N-{4-amino-2-methyl-6-quinolyl)-2-{(3,4-dimethoxyphenoxyjmethyl]benzamide
hydrochloride,

N-{4-amino-2-methyl-6-quinolyl}-2-[{(4-nitrophenoxy)methyljbenzamide,
N-{4-amino-2-methyl-6-quinolyl)-2-{(2,3-dimethoxyphenoxy)methyl]benzamide
hydrochloride,
N-{4-amino-2-methyl-6-quinoly}}-2-{(3-methylphenoxyjmethyl]benzamide,
N-(4-amino-2-methyl-6-quinoly}}-2-[(3,5-dimethoxyphenoxyjmethyljbenzamide
hydrochloride,
N-{4-amino-2-methyl-6-quinolyl)-2-[(4-chlorophenoxymethyl]benzamide
hydrochloride,
N-{(4-amino-2-methyl-6-quinolyl)-2-[(4-acetylphenoxy)methyllbenzamide
hydrochloride,
N-{4-amino-2-methyl-6-quinolyl}-2-[{4-hydroxyphenoxy)methyljbenzamide
hydrochloride, Sheet Has Been Replaced
N-{4-amino-2-methyl-6-quinolyl)}-2-[(4-methoxymethoxyphenoxy)- l \“““ “““ ml m ml
methyl]benzamide hydrochloride,
N-(4-amino-2-methyl-6-quinolyl)-2-[{(3-methoxyphenoxy)methyl]benzamide
hydrochloride,
N-(4-amino-2-methyl-6-quinolyl)-2-[(4-cyanophenoxymethyljbenzamide
hydrochloride,
N-(4-amino-2-methyl-6-quinolyl)-2-{(4-methylphenoxy)methyl|benzamide
hydrochloride,
N-{4-amino-2-methyl-6-quinolyl)-2-[{4-trifluoromethylphenoxy)methyl]benzamide
hydrochloride,

N—(4—annno—2-methy1—6—qumobrl)—2 {(3-nitrophenoxyjmethyl]benzamide
hydrochloride,
N-(4-amino-2-methyl-6-quinolyl)-2-{{2-nitrophenoxy)methyllbenzamide
hydrochloride,
N-{4-amino-2-methyl-6-quinolyl)-2-[{4-acetoxyphenoxy)methyl]benzamide
hydrochloride,
N-{4-amino-2-methyl-6-quinolyl)-2-[{(2-methoxyphenoxy)methyl]benzamide
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1.47 0. 079 1. 11 0. 417 0.23
. 013 1.26 0. 453 928 1.34

Py o oumnummgnmunm;ﬁ Wﬁ] m““ W5 ook

03 0 0 324

%h@%ﬂe 0. 003 1 12 o 424
00%

69 8:gg%*angngé?EEBBEEﬁqu§mbmg*R*??”nOp“ﬁ3¥§ﬁnﬂ§¥$§¥“3nw&b2 0. 385

3 i ydrUbEloH m ni nrum ef f ecti ve dose
i de) Tabl e 46 ORL-1

ndi ng PLF%@nnmoﬁﬁmmﬂhn}6«nnﬂbbﬂd&ﬁﬁiﬂﬂdﬂmﬂﬁﬂknyhndﬁ@ﬂﬁﬂkﬁaﬁﬁde
E-D hydzroc?donde ' Qerr] K
N~{4-amino-2-methyl-6-quinolyl}-2-[(4-fluorophenoxy)methyl]benzamide
hydrochloride,
N-{4-amino-2-methyl-6-quinolyl)}-2-[(3,4-dichlorophenoxyjmethyl]benzamide
hydrochloride,
N-{4-amino-2-methyl-6-quinolyl}-2-[(2-chlorophenoxy)methyl]benzamide
hydrochloride,
N-{4-amino-2-methyl-6-quinolyl)-2-[(4-dimethylaminophenoxyjmethyljbenzamide
dihydrochloride,
N-{4-amino-2-methyl-6-quinolyl)-2-[(4-tert-butylphenoxy)methyl]benzamide
hydrochloride,
N-~(4-amino-2-methyl-6-quinolyl)-2-(4-biphenylyloxymethyl)benzamide
hydrochloride,
N-{4-amino-2-methyl-6-quinolyl)}-2-{(4-isopropylphenoxy)methyl]benzamide
hydrochloride,
N-{4-amino-2-methyl-6-quinolyl)-2-[{4-nitrophenoxy)methyl]benzamide
hydrochloride,
N-{4-amino-2-methyl-6-quinolyl)-2-[(4-bromophenaxyjmethyljbenzamide
hydrochloride,
N-{4-amino-2-methyl-6-quinolyl)}-2-{{4-propylphenoxy)methyl]benzamide
hydrochloride,
N-(4-amino-2-methyl-6-quinolyl}-2-[(3-fluorophenoxyjmethyl|benzamide
hydrochloride,
N-{4-amino-2-methyl-6-quinolyl)-2-[(3-triftuoromethylphenoxy)methyl]benzamide
hydrochloride,

methyl 4-[2-{N-(4-amino-2-methy}-6-quinolyljcarbamoyl }benzyloxy|benzoate
hydrochloride,
N-{4-amino-2-methyl-6-quinolyl)-2-[(4-iodophenoxyjmethyl]benzamide,
N-{4-amino-2-methyl-6-quinolyl)-2-(3-pyridyloxymethyl)benzamide hydrochloride,

ST POO0OWNWOOW
|_\
(@]
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\
([err]M ([err] err]M /kg) (my/ kg) 18
0. 35 004 mﬂ"’ b@’"kﬁ”lgﬂ 0. 15 0. oog' 0 1. 280090.46411' o 0.3<

0. 388

26 0. 08 ' 0 004 1. 22 479 0.3 1 27 0. 29
0. 015 1.06 0.414 0. 16 0. 009 1.05 0.414
0. 3< 442-{(4-amumo -2-meﬂ0ﬂ69qumolybwbam0®1}benzylmxymzoate 0. 3< -
:;)?37 0. BW g&g b 443 > 565 030 09 33 005 > ]2-467 > 89321
8Z f; o 0Pg§4~am1510220—91§’ethy1%-g%01y1)—é»&@%yan@pﬂé?oxy)meﬁﬁyﬁ%enza:mdg 04 0_48 07
1.26 0. 4Bydrochlogide, 1 ME.D.: mininumeffective dose
95 N~{4-amino-2-methyl-6-quinolyl}-2-[(4-mesylphenoxy)methyljbenzamide
hydrochloride,
N-(4-amino-2-methyl-6-quinolyl}-2-{{2-chloro-4-ethylphenoxyjmethyl|benzamide
hydrochloride,
N—(4-arnino—2-mcﬂ1yl—6—quinolyl)-2-[(4—chloro-3—methylphenoxy)methyl]-
benzamide hydrochloride,
N—(4-anﬁno~2—meﬂ1yi—6—qumolyl)-2-[(2—chloro~4—methylphenoxy)methyl]~
benzamide hydrochloride,

N—(4—amino—2—methyl—6—quinolyl)-2-[(4—eﬂ1y1phénoxy)methyl]benzamide,
N-{4-amino-2-methyl-6-quinolyl)-2-{{4-chloro-3-methylphenoxyjmethyi]-

benzamide,
4-{2-{(4-amino-2-methyl-6-quinolyljcarbamoyl }benzyloxy]benzyl acetate
hydrochloride,
N-{4-arnino-2-methyl-6-quinolyl}-2-{{4-hydroxymethylphenoxyjmethyl]benzamide
hydrochloride and
N-{4-amino-2-methyl-6-quinolyl}-2-|{(4-ethylphenoxy)methyljbenzamide
hydrochloride monohydrate.
This Sheet Has Been Replaced

9. An amide derivative of the formula [1” ] Hml l ll"" ml lll lIII

N C \ \ - (Rs)t

2—O
[17]

wherein the ring A, R%, R®and t are as defined in claim 1, or a pharmaceutically
acceptable salt thereof.

10. A pharmaceutical composition comprising the amide derivative of any of
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Tabl e [err] binding Al | odyni a

Hot - pl ate Exalﬂ"]m,m‘ "k I err] Ki M E. D.

M E. D. [err]RO ([err]h0 ([err]h0 (ng/kg)

(my/ kg) . 7 0. 008 1. 40 . .22 o 063
5.35  2.012 0. 125 2 00 o 783

63 1 .olggms %mqrapmamnacetmcgﬂﬁacceptablgaalt thereaf and aphamweuﬁoalbvs
3.61 1. 65 1.16  0.064 3<

66 4§¥$“4¥9ﬁ§¥“1 3< 71 1.77  0.089

30 2.52 0.129 1.11 0.419 <3 10< 89
0.13 o 006 1.46  0.548 0.3 1 90 0.11  0.005

1.18  0.44R2 A nociceptin antagonia containfig the amife derivative@d any of claims 5 to

0. 3< M ni num ective . . )
96 Fg or zaLpH1 ceut{e yaccep‘ta\lgli saelt thereof as an active ingredient.

12. An analgesic containing the amide derivative of any of claims 1 to 9 ora
pharmaceutically acceptable salt thereof as an active ingredient.

13. A method for expressing a nociceptin antagonistic action, comprising
administering the amide derivative of any of claims 1 to 9 or a pharmaceutically
acceptable salt thereof.

14. A method for treating pain, comprising administering the amide derivative of
any of claims 1 to 9 or a pharmaceutically acceptable salt thereof.

15. Use of the amide derivative of any of claims 1 to 9 or a pharmaceutically
acceptable salt thereof for the production of a nociceptin antagonist.

16. Use of the amide derivative of any of claims 1 to 9 or a pharmaceutically
acceptable salt thereof for the production of an analgesic.

17. A pharmaceutical composition for antagonizing nociceptin, which comprises
the amide derivative of any of claims 1 to 9 or a pharmaceutically acceptable salt
thereof and a pharmaceutically acceptable carrier.

18. A commercial package comprising the pharmaceutical composition of claim
17 and a written matter associated therewith, the written matter stating that the
pharmaceutical composition can be or should be used for antagonizing nociceptin.

19. A pharmaceutical composition for analgesic use, which comprises the amide
derivative of any of claims 1 to 9 or a pharmaceutically acceptable salt thereof and
a pharmaceutically acceptable carrier.

This Sheet Has Been Replaced

T ST 198 W SO T

REPLACED




Ef fects of the Invention As is evident fromthe above test results,

t he conmpound of the present iny i ong anal gesic effect due to
noci ceptin antagonistic acti on”; E ﬁloﬂ ﬂﬁ@jﬂ eof shows sel ective action
on ORL-1 receptors as conpared 1 ors ([err] receptors)

including [err] receptor. Hence, the inventive conpound can nake a
phar maceuti cal agent effective against pain, particularly strong pain such

as postop tive pain.and the |ike or pain caused by sensory nerve,

abnor mal i t 'sd%ﬂ”ﬁgmﬁ?%gﬁﬁiaggP%?pgﬁPS&SﬁPQaﬁﬁﬁuFHEEIﬂ¥€P°$ on gh¢lainan,
since the ; gﬁiﬁ. ﬂﬁﬁkﬁﬂho qgﬁ? [ oo be a
saf e phar nﬁ?ﬁ??@?ﬁ%%@h oug@dmar e sig}ge é%ﬂg&&?%%méﬁ]aﬁﬂﬁ%

appl i cat i gharmdveatical eompositionatandse dyshol@ BE Wsdd i dridlgesia, n Japan, the
content of which is incorporated hereinto by reference.
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97 . 98 Substitute

sheet - 25 June 2001 VWHAT IS CLAIMED | S 1.

Use of an amide derivative ofthe formula [1] R1

[err] wher ei n Rlerr] and R err] are the sane or
different and each is hydrogen atom | ower al kyl

optionally substituted by hABSORACT OF THE DIS(JOSURE

al kyl am no or digl ower)al kyl anm na; err d ers s are the
sane or differe CM%‘yﬂoﬂﬁg‘%@ aa‘f"é‘%’our{gi gtazgxﬁ fo@mula[l ]

atom or | o}\qgh al kyl ; ring A Is aryl or heterocyclic
group;” ' I s phenyl, thienyl, furyl, pyrrolyl,

B 0
pyrrolidinyl, pXa y7\ r i cycl/ enyl ;. and
X iéib—’i" P gg‘eﬁ oB —ralChlehy, ot Em (G e rtatky ()BF)tonaIIy
substituted by koxy, | owse4l kenyl, am no, cyano\Q

a group of the formul a [err]

wherein E is a single bond, carbonyl ,Tulfi nyl, -0, -S-,

-NHCO-, -CH=CR[err]- wherein R err] [I]S hydrogen atom or aryl or

-NR{err]- wherein _Rgerr] is hydrogen atom |ower alkyl or |ower

al koxycar n R? is lower alkyl optionally substitutedhychydrozy, amino andithe dikgc! i c

R orrT § Y SHiE 3 PO PRy R s s 152 Rpele J9Prlortly 1§ arid the ke, ring

substi t ut qgl; ower
Wiyt 3%%%?{% RS ﬁxg& fRe M RO 1 habPArof, AR, et My

al koxy opti
optionally substituted by halogen atom etc., and the like, t is 0 or an integer of 1 to

5, when t is an integer of 2 to 5, each R° may be the same or different; m is 0 or an
integer of 1 to 8, and n is O or an integer of 1 to 4, and a nociceptin antagonist
containing compound [1’ ] as an active ingredient. The compound [1’ | shows,
due to nociceptin antagonistic action, analgesic effect against sharp pain such as
postoperative pain and the like. The present invention also relates to the use of
certain amide derivative inclusive of compound [1° ] as a nociceptin antagonist or

analgesic.

106



al.koxy; |ower alkoxy optionally substituted by | om@&?%?ﬁm@ 8
Substitute sheet - _i5 June 2001 ami no, |ower alkylam gD~ &~ Ot.
1
nu ’H

di (1 ower)al kyl a kul uma , | | ower
al kanoyl, | ower A, , . oxy, |ower al koxycar bor\yPQ#S)\ﬂer

al kyl sul fonyl or phenyl; _ t is 0 or an
integer-of 1 to 5, which indicates the d8inber gghstitute sheet - 25 June 2001
substituents on the ring G wherein when t is -amTmteger_of 2

to 5, each Rf”élﬂf'l]lsrﬁi'}néntlﬁe same or different; :

mis O or an,integer of 1 to 8; and : P nis 0 or
an i nteger 011‘ 1to 4, (?S(ﬁ oé“ pﬁ%raﬁua%ee% |vc€‘lgﬁ?/ftg%(f:0er£)r}tua P(l sal t
t hereof, for the p{ oduction of a noci cepti n ant agoni st.
2. R Use of the ani g@4derivative of claim1, wherein
t he I NOY&E™S qui noMy|  gp~a~pHar maceutical ly acceptable salt
t her eof , r ' Af a nociceptin antagoni st.
3. e i de derivative of claiml1, wherein
t he g 3 yl  and\ a group of the formula
[err] R® wherein E ring G RMerr], t, mand n are as defined
in claiml, or a pharnmaceutically acceptabl e salt thereof, for
t he production of a noci ceth ]ant agoni st . 4.
Use of the ami de derivative of “claim 3, wherein the ring Ais
wherein
R'and R* are the same or different and each is hydrogen atom, lower
alkyl optionally substituted by hydroxy, amino, lower
alkytamino or di(lowerjalkylamino;
R®and R are the same or different and each is hydrogen atom, halogen
atom or lower alkyl;
ring A is aryl or heterocyclic group;
ring B is phenyl, thienyl, furyl, pyrrolyl, pyrrolidinyl, oxazolyl or
cyclohexenyl; and
X is hydrogen atom, halogen atom, lower alkyl optionally

substituted by lower alkoxy, lower alkenyl, amineo, cyano or
a group of the formula

— (CHz)m—E—(CH2)n @ (R%)

wherein E is a single bond, carbonyl, sulfinyl, -O-, -S-,
-NHCO-, -CH=CR®- wherein R® is hydrogen atom or aryl or
-NR’- wherein R’ is hydrogen atom, lower alky! or lower
alkoxycarbonyl;

ring G is aryl, heterocyclic group, cycloalkyl or condensed
aryl;

R® is halogen atom, hydroxy, lower alkyl optionally
substituted by any of halogen atom, hydroxy, lower
HEPMGEMENT SHEET alkanoyloxy and lower alkoxy optionally substituted by lower
26 JUN 2904 : alkoxy, lower alkoxy optionally substituted by lower alkoxy,




t her eof ,

wherein Rlerr] is |ower al kyIt)J
- 25 June 2001 for the produc

eutically acceptable salt
!II "ﬂlﬂ l 100 Substitute sheet
tin antagoni st. 5. An

am de derivative of the fornula [1' H2N  [err] wherein R err],
ring B, E, ring G Rerr], t, mandn defined in claim1, or a
phar maceut i cal I y accept abI e salt thereo GSuEaetuw‘sHeetd-eIE\Jané\ZQOGf

the ring B (s phen ncl al k

SLRbEMBNT S accept abl%mgiﬁ’lvfo“Icﬁé{"é( 550"%%@9' M‘é‘ﬁl\?e of

alm o, \merelnthe am noj, ﬁ Qs Maqumollne
substit tlng at the 2-position on the quinoline

c

skel - rf] fi s nethyl

s(elzg o{llmm -@® and t healkoxygaiboafl, pivenplkylsonyloopbenyluent of the
f

ottt wherein ri G err t,. mand n.a fined in.claim1,
Ul 11U T . H
at the 2-positiod, or a tasrbgorannﬂegerclfltoS,wlnc@xmﬂma?csC{genum%erof

substituents on the ring G, wherein when t is an integer of 2
to 5, each R® may be the same or different;
m is O or an integer of 1 to 8; and
nisOoran integerof 1to 4,
or a pharmaceutically acceptable salt thereof » for the production of a
nociceptin antagonist.
2. Use of the amide derivative of claim 1, wherein the

ring A is quinolyl or a pharmaceutically acceptable salt thereof, for the

production of a nociceptin antagonist.

3. Use of theamide derivative of claim 1, wherein the
ring B is phenyl and X is a group of the formula

— (CH2)m—E—(CHa)n @ (R%,

wherein E, ring G, R, t, m and n are as defined in claim 1, or a pharmaceutically

acceptable salt thereof, for the production of a nociceptin antagonist.

4, Use of the amide derivative of claim 3, wherein the
ring A is

GO OO0 O O
SeoRereIELce

wherein R® is lower alkylthio, or a pharmaceutically acceptable salt thereof,



pharmaceutically acceptable salt f am de derivative of claim
7 or a pharnaceutical ly accept ablMﬁHﬁm“ﬁHﬁMmrm ch is selected fromthe
group consi sting of it S M- i

N- (4- am no- 2- net hyl - 6- qui nol yl ) - 2-[ (4- et hyl phenoxy) net hyl ] benzam de

hydr ochl ori de,
N- (4- am no- 2- net hyl - 6- qui nol yl ) - 2-[ (2, 498i chlSubstihse ek i de
hydr ochl ori de, N-(4-am no-2-nethyl -6-qui nol yl')-2-(phenoxynet hyl ) benzam de

hydr ochl ori dier the production of a nociceptin antagonist. :

N- (4- am no- 2- net hyl - 6- qui nol yl ) - 2-[ (4- met hoxyphenoxy) net hyl | benzam de
hydr ochl ori de, 101

N-{ 4- am no- 25 e i fidivBNeYd D tortmiila r§= qi met hyl phenoxy) et hyl ] benzam de
hydr ochl ori dé, .

N- (4- am no- Zﬁgﬁ hyl - 6- qui nol yle)- 2-[ (3, 4-di met hoxyphenoxy) net hyl ] benzam de

hydr ochl ori de, r\\ XN

N-(4-am no- 2-paathyl -§-q =2 4\ ni hengxy,Higth eNzamsie,

N- (4- am no- 2- mtwﬁgm%(gﬁ?hﬁyé@ Rla(ﬁ hzani de

hydr ochl ori de, N

N- (4- am no- 2- net hyl - 6- qui nol yl ) - 2-[ ( 3- net hyl phenoxy) net hyl ] benzam de,

N- ( 4- ami no- 2- et hyl - 6- qui nol yl ) - 2- [ ( 3[ b3di met hoxyphenoxy) net hyl | benzami de

hydr ochl ori de,

N (4- am no- 2ufigicly kY, S s, B kNEIG, R  f &M ATSRRRARKY) Yok genzam de
ydrochl ori de,

N- (4- ami no- 2phamigceutcaliyiancippab)le salf therepfet yl phenoxy) met hyl ] benzani de

hydr ochl ori de, '

N- (4- am no- 2- et hyl - 6- qui nol yl ) - 2-[ (4- hydr oxyphenoxy) net hyl ] benzam de

hydrochl ori d6. The amide derivative of claim 5, wherein the ring B is phenyl and R® is lower

N- (4- am no- 2- net hyl - 6- qui nol_élgf - 2-[ (4- met hoxynet hoxyphenoxy) -

met hy| ] benz afikifle ohg BhaapacHigaly acceptable salt thereof.

N- (4-am no- 2- et hyl - 6- qui nol yl ) - 2-[ ( 3- met hoxyphenoxy) nmet hyl ] benzam de
hydr ochl ori de,

N- ( 4- am no- 27 nethedmide darivattve lof eldinh bdwhsraothieamung substituteliat txedd de

hydr ochl ori de, ... o 2. - -
N- ( 4- ani no- 2PPRINGR P B RiRABF Shsicton; Ras mathyisphefiyps abthnd-positionen the

hydr ochl or i dguinoline skeleton, E is -O- and the ring B of phenyl has a substituent of the ,
N- (4-am no- 2-net hyl - 6-quinolyl)-2-[(4-trifl uoronmethyl phenoxy) net hyl ] benzani

de hydr ochl ofaraala
—(CHz)m—0—(CHp), @ (R%)

wherein ring G, R®, t, m and n as defined in claim 1, at the 2-position, or a
pharmaceutically acceptable salt thereof.

8. The amide derivative of claim 7 or a pharmaceutically acceptable salt thereof,
which is selected from the group consisting of
N-{4-amino-2-methyl-6-quinolyl)-2-{(4-ethylphenoxy)methyi]benzamide
hydrochloride,

N-{4-amino-2-methyl-6-quinolyl}-2-{(2,4-dichlorophenoxyjmethyl]benzamide
hydrochloride,

N-{4-amino-2-methyl-6-quinolyl}-2-(phenoxymethyl)benzamide hydrochloride,
N-{4-amino-2-methyl-6-quinolyl}-2-{{4-methoxyphenoxyjmethyllbenzamide
hydrochloride,
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hNy((jfoi}rﬂ gfi- gé,m?t hyl - 6- qui nol yl') - 2@!“‘] ml“lmmm'lﬂ“[) net hyl ] benzani de

N- (4- am no- 2- net hyl - 6- qui nol yl ) - 2- (2¢ni ¥ r dphénoXy) net hyl ] benzam de
hydr ochl ori de,
N- (4- am no- 2- net hyl - 6- qui nol yl ) - 2-[ (4- ac&loxyphenoxy) net hyl ] benzam de

hydrochl ori de, Substitute sheet - 25 June 2001

N- (4- ami no- 2- Ng#-tayhin6-2gmicthyl-6quiblflf-2-{{363 -dangthhlphengryraethyl| hdneamadn de

102 hydrochl Oﬁ\ifig% ) Substitute sheet - 25 June
2001 N-(4-am C}HEF%I - 6-qui nol yl') - 2-[ (4- am nophenoxy) net hyl | benzam de

di hydr ochl ori §84 ~mina.o- . I ; enzami
N- (4- am no- 2- ﬁg‘#hyi - 8%’6‘?%?34 9I%u-u}qlﬁ %-l@hﬁ—g%%tﬁgﬁg)?ﬁwrﬁgﬁvggnzam %ee
hydr ochl or i dehydrochloride, g
N- (4- am no- 2- net hyl - 6- qui nol yl ) -2-[ (4-fl h hyl | b '
e ool 07 GoNaaiminG 2 ety oty 3-4-nibtophencxyhetyiibehzamide. - O

\- (4- ani no- 2- ek bl 8010 Blohadolif 34 SRR BRERANY SRNbLBERGAL de

hydr ochl ori de,

hN—((j4- am no- g-hﬁixbglhloﬁdqui nol yl ) -2-[ (2-chl or ophenoxy) net hyl ] benzam de
ydrochl ori de ) ) ,

N-(4-am no- 2- Edﬂwm@%wm-mm@lﬂ-&l@r%ﬂmmaWﬁw ] benzani de
i hydr ochl ori §84_arinao- : D32 S .

N- (4-am no- 2- ?hyi - gCQqﬁeg]g}?ﬂuP}qlm %-[{3é5r {jm%?f%‘? gﬁ%’%’g‘%@?ﬂyi | Ben%%m' de

N (42 o 2- hot byl Bl nol yl )< 2- (4= b Lyl t hyl ) benzani d

N (4 am 10 2 b L S e B9 4 i 2 P e B RS e

N- (4- am no- Zﬂﬁng&yﬁll ui nol yl')-2-[(4-isopropyl phenoxy) net hyl ] benzam de

hydr ochl ori de, loﬁdél

N- (4- ani no- 2- NeftHayhin6-Jumictiyl-§iquirbljl]-2-{{acetyiptemoxy)meshyipeidzenidani de
hydr ochl ori de .
N- ( 4- ami no- 2- PEEREIOBAG Ui nol yi ) - 2- [ (4- br onophenoxy) net hyl ] benzani de

hydr ochl or i deN-{4-amino-2-methyl-6-quinolyl}-2-{(4-h henoxy)methyljbenzamide
N- (4- am no- 2- me(t hyl - 6- qui ngl yﬂ - 2)f)( 4-[(pr o}[')d;?}p{yk?enoxxﬂ met JI | benzam de
hydr ochl or i dehydrochloride,

N (4-am no-2- gk e ) X o 3 QRIS Porzam de

hydr ochl ori de,

N- (4- am no- 2- fettilibeznitie By dtothidrifi€,3- t r i f | uor omet hyl phenoxy) net hyl ] benzam

de hydrochl orjde, nethyl. . ‘ .

4-12-{N-(4- anNdﬂrﬁznlﬁet%Wtfwlﬁmumw}-?d@rmﬂwymwn@ﬂwlb@nm@e

hydr ochl ori de .

N-(4-am no- 2-%%%1?19%9%ui nol yl ) - 2-[ (4-i odophenoxy) met hyl ] benzami de,

hN- <(:| 4- am no- 3- Ne{Hayhin6-2amiethyl-gquirfoly1B2 - dydyibphistryndthifber shide

yarocht ort a8y sdrochloride,

N-{4-amino-2-methyl-6-quinolyl)-2-|(4-methylphenoxyjmethyl]benzamide
hydrochloride,
N-{4-amino-2-methyl-6-quinolyl}-2-{(4-trifluoromethylphenoxy)methyljbenzamide
hydrochloride,
N-{4-amino-2-methyl-6-quinolyl}-2-{(3-nitrophenoxyjmethyl]benzamide

- hydrochloride,

N-{4-amino-2-methyl-6-quinolyl)-2-{(2-nitrophenoxy)methyijbenzamide
hydrochloride,
N-{4-amino-2-methyl-6-quinolyl}-2-{(4-acetoxyphenoxy)methyllbenzamide
hydrochloride,
N-{4-amino-2-methyl-6-quinolyl)-2-{{2-methoxyphenoxy)methyl]benzamide
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103 ' Substitute sheet - 25 J - R
4-[ 2-{(4-am no- 2- net hyl - 6- qui nonmﬁmﬂmWI}IHHfzyl oxy] benzoat e
hydr ochl ori-de, * € L M 0§ %
N- (4- am no- 2- net hyl - 6- qui nol yl ) - 2-[ ( 3- cyanophenoxy) net hyl ] benzam de
hydr ochl ori de, 102 .
EF ((14- am nO,‘%\fdi‘Séﬁléﬁ'idé‘ qui nol yl') - 2-[ (4- mesyl phgupstijute sheét L2 dant #2001
ydr ochl ori de,
N- ( 4- ami no-N-{4ratrtigé-26methiyhoiguinold-2{@-arhinmpbedeihethylleenzatidet hyl | benzani d

e . dr.qchl ori de,

N- ( 4- am no-@hﬁ%@% 18Squi nol yl ) - 2- [ (4- chl or o- 3- et hyl phenoxy) met hyl | -
benzan de achhebl -6-qui 2](3- thyllbenzami

N (4-am not‘g- e ﬁ?QGIﬁc@]%l lnglf%ﬂlf)lql%l)_%(l(%_%}ﬂ?fgpgﬁfi(}%f?%y?’g enox;l/ emat hyl ] -
benzani de Hyyirochionds, de,

N- (4- am no-2- et hyl - 6- qui nal yl))-2-[(4- et hyl phenoxy) hyl ] benzam de,

N-(4- am no- B arme 2emgiheigasl- (- Eerr A ISR et hy | -
benzam de, hyy lori

4-[2-{(4-am-no- 2- rre‘geﬁyl - 6- qui nol yl ) car banoyl } benzyl oxy] benzyl acetate

hydr ochl or i N¢4-amino-2-methyl-6-quinolyl}-2-[(3,4-dichlorophenoxyjmethyl]benzamide

N (4- am no- 2- pet hyl - 6- qui nol yl ) - 2-[ (4- hydr oxynet hyl phenoxy) net hyl ] benzam de
hydr ochl ori oride, '

A R G e L

formul a [ 1"hydrocileridd, _ _ wherein the ring A, Rerr],

N oY Nuf i aartr e-aundiio e it Rirsmhenasie e lbensamids ¢ i on

conpri si ng &iﬂﬁdﬁ@xﬂﬁdgﬁri vative of any of
N-{4-amino-2-methyl-6-quinolyl}-2-|(4-tert-butylphenoxy)methyl]benzamide
hydrochloride,
N-{4-amino-2-methyl-6-quinolyl}-2-(4-biphenylyloxymethyl)benzamide
hydrochloride,
N-{4-amino-2-methyl-6-quinolyl}-2-{(4-isopropylphenoxy)methyl]benzamide
hydrochloride,

—+

N-(4-amino-2-methyl-6-quinoly})-2-{{4-nitrophenoxyjmethyljbenzamide
hydrochloride,
N-(4-amino-2-methyl-6-quinolyl}-2-[(4-bromophenoxyjmethyl]benzamide
hydrochloride,
N-{4-amino-2-methyl-6-quinoly}}-2-{{4-propylphenaxyjmethyljbenzamide
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hydrochloride,
N-{4-amino-2-methyl-6-quinolyl}-2-{(3-fluorophenoxy)methyl]benzamide
hydrochloride,
N-{4-amino-2-methyl-6-quinolyl}-2-{(3-trifluoromethylphenoxy)methyljbenzamide
hydrochloride, '

methyl 4-{2-{ N-{4-amino-2-methyl-6-quinolyljcarbamoyl }benzyloxyjbenzoate
hydrochloride,
N-{4-amino-2-methyl-6-quinolyl)-2-{(4-iodophenoxyjmethyljbenzamide,
N-{4-amino-2-methyl-6-quinolyl}-2-(3-pyridyloxymethyljbenzamide hydrochloride,
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pharmaceutically acceptable carriers. t . A noci cepti n antagoni st
contai ning the am de derivative of any of clainms 5 to 9 or a
pharnmaceutical Iy acceptable salt thereb:f3 as aBubstituve shear-26 dune 20012, An

anal gesi c nin e derivative any, of,, cl al 1to9 or a
phar maceut 9*327{% aH’é’g%‘BerB&'é{rq gaqmqlﬁl 3@} I(‘:KY]% gérS edi ent . 13.
Use of they gi vative of any of cla| ms 5 to 9 or a pharmaceutically
acceptabl e 3alt thereof for the production of a nociceptin antagonist.

14. Use of Neearniriod2 mithyhMadiinelylf2-{{B cyafoptienionymicthd]enzamie

phar maceutk1 | | a,ccept abl e salt thereof for the production of an

anal gesi c. nydrpghlog Shar maceut i cal conposition for antagonizing nociceptin,

m:a(r:nagce)m)l C y accg[ggt Iég-&gﬁﬂ\s&) gﬁg%?ﬁgihgﬁg}:%ﬁﬁ%géﬁ%?rgaﬁ; :ccept abl e

carrier. gzﬁmcmocﬂanerm al package conprising the pharmaceuti cal
conposi tion of claiml5 and a witt

dth h h
weitten malN(@ramng3- ﬁgethﬂeﬁwwelyar%ﬁ%ﬁ t%ﬁfﬁﬁ gtC' at? ; ?@%}Ygafgadfoﬁ ghoul d

be used fo;1 V\gﬁa Zi ng noci ceptin. 17. A pharnmaceuti cal conmposi tion for
anal gesi c v conprises the am de derivative of any of clains 1 to 9

or a phar ana%mmﬂ—mm@qahb@nS2i[(4-ctﬁw06qfne&mbr&nphﬁm€dﬁy&pt ically
acceptabl e carrier,
benzamide hydmchlonde,
N-{4-amino-2-methyl-6-quinolyl)-2-{(2-chloro-4-methylphenoxy)methyl}-
benzamide hydrochloride,
N-(4-amino-2-methyl-6-quinolyl}-2-[(4-ethylphenoxyjmethyl]benzamide,

N-(4-amino-2-methyl-6-quinolyl)-2-[(4-chloro-3-methylphenoxy)methyl}-

benzamide,
4-[2-{{4-amino-2-methyl-6-quinolyljcarbamoyl }benzyloxy]benzyl acetate
hydrochloride,
N-{4-amino-2-methyl-6-quinolyl}-2-[(4-hydroxymethylphenoxy)methyl]benzamide
hydrochloride and _
N-{4-amino-2-methyl-6-quinolyl}-2-|{4-ethylphenoxy)methyl]benzamide
hydrochloride monohydrate. —
]
&S| B
9. An amide derivative of the formula [1” ] — &
= =
=l 3
5 2 2
N C \ \ - (R h a.
e
—0
[1"]

wherein the ring A, R?, R® and t are as defined in claim 1, or a pharmaceutically

acceptable salt thereof.

10. A pharmaceutical composition comprising the amide derivative of any of
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claims 5 to 9 or a pharmaceutically acceptable salt thereof and a pharmaceutically

acceptable carrier.

11. A nociceptin antagonist containing the amide derivative of any of claims 5 to
9 or a pharmaceutically acceptable salt thereof as an active ingredient.

12. An analgesic containing the amide derivative of any of claims 1 to9 ora
pharmaceutically acceptable salt thereof as an active ingredient.

13. Use of the amide derivative of any of claims 5 to 9 or a pharmaceutically
acceptable salt thereof for the production of a nociceptin antagonist.

1a. Use of the amide derivative of any of claims 1 to 9 or a pharmaceutically
acceptable salt thereof for the production of an analgesic.

15, A pharmaceutical composition for antagonizing nociceptin, which comprises
the amide derivative of any of claims 1 to 9 or a pharmaceutically acceptable salt
thereof and a pharmaceutically acceptable carrier.

l6. A commercial package comprising the pharmaceutical composition of claim
15 and a written matter associated therewith, the written matter stating that the
pharmaceutical composition can be or should be used for antagonizing nociceptin.

17. A pharmaceutical composition for analgesic use, which comprises the amide
derivative of any of claims 1 to 9 or a pharmaceutically acceptable salt thereof and
a pharmaceutically acceptable carrier.
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18. A commercial package comprising the pharmaceutical composition of claim
17 and a written matter associated therewith, the written matter stating that the
pharmaceutical composition can be or should be used for analgesia.
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