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DESCRIPTION AZA-SUBSTITUTED SPIRO DERIVATIVES 5
TECHNICAL FIELD The present invention relates to aza-substituted spiro
derivatives. BACKGROUND ART It has been known that, in organisms
such as typically mammals, histamine which 10 is a physiologically-active
endogenous factor functions as-g- mitter and has extensive
pharmacological activities (for E%Snﬁmife Science, Vol. 17, p. 503
(1975)). Immunohistochemical studies have made it clear that a
AZA-SisERmineragonitie Gpnxiicing) salisbody exists in the nodal papillary
nucleus in a posterior hypothalamic region and that histamine nerve
fibers project in an extremely broad range in the brain, which supports 15
TECHYIidbdBthdtmacological effects of histamine (for example, see ,Journal of
CompardtiverddentrologytiMote B%S, tp.a283WbEherexistaricdepfvatives.
histamine-agonistic nerves in the nodal papillary nucleus in a posterior
othalamlc reglon suggests that histamine may have an important role
BACKI& hy5|olog|cal functions relating to brain functions, especially
to hypothé!WmhMWnsﬂ(@e@mm@ﬂam@@lrhlyﬁﬁﬁmwé}yﬁ@ﬁﬂ@aiﬂﬁghéﬂﬁ%miﬂe which

isa p}'@’@fé'ﬂ@%metﬁ@éﬁ@bg&ﬁm Rtsor @@Ec@&h@@@ RlRrs8eRiNaeSRdhas extensive
pha colfo 10;91 1Y es &3 637 ézsee E@?@%X}esr‘? T% 17 g@éﬁc& %gg the

rain‘reg i1 ha reta gll’ance ustenanée e, to cerebral

cortex sb@g@m@mﬁ@@b@imcﬁ%%hw@raﬁé@ b g8 BlgapacRgonistic
(produbhe: pristende efiprojgciondoanany peyiphdelssituoturesisublgmashalamic region and

that hﬁl&&‘?&@ﬁé‘i’&?f%@:gsag}%%ﬁl%ﬂl &QP%RJ% %p&ﬂfﬁ{ﬁ @ﬁl@l@ﬂ&ﬁp %ﬁ!:}‘?fsupports

autonomic nerves tion, control of motivated aCtIOI'] 25 and

varioug RRHPRIRIA) prscEsel ARG ot caaraple pretiing Ll igdriig
Neurcheys, With. & Shecifi8olyineetisatise rdfeiviethiocasgansteptorenithéie nodal papillary

nucle&“ﬁ oA Gell ff e €186 f?f%' E‘?srﬂ?'&t%ﬁ%taﬁflﬁ{@%ﬁﬁ% @%'%'liﬁﬁéﬁ ant role in
| eClLs 10r contro varipus pody runctigns, ere
COﬂtrq‘foﬁﬁPr@y Lo e B B B e T TR i
functippedeleep. @f&lmrhmmumc@pammg@mmﬁ%mm@ aﬁaon, ete.) (for
exm@@!ﬁﬂ%@a&g)@w%w@m@ﬂ%@bisxammeﬂ*@ﬁ@@m@y) has been shown by
various haE)IﬁXIS gA%glC%\ and PIQX% f%é%tl%%alsl g&?&]}% 1?8_ ce Sustenancc

Trends in armacolo C|ence
for exmwﬂantaﬁar@b@éﬁ@ﬁ@iéﬁﬁﬁ@SH @?é%@ﬁfb?‘@@ﬁéé)ﬁéﬁﬂél%%rpi‘d‘é‘ﬁﬁﬁ%ea%@p cycle.

The etheiirexistgncrdiimheenmmasieipleasdl(fatexample;isechivialeaulars and amygdaloid
compﬁ;Q%U%?&%WrMQ oeRrot bbb A8k Aa-ES SH9EERIRAMNEE of motivated action

histamine-H3 receptor exists in the presynaptic membrane of central or

and le3EBRARSIIEY RIRGESE and functions as a self-receptor, therefore
controllifythe rdkeasé fiofrhistaduirieged cdnttetting: t*v@%ml@asezpﬁcaﬁttemlymer that is

referrBEH %E@Q@E@ﬂf@fr maReSifigally oltdS LaRRE  ale m&@iﬁ%ﬂf’l&@%@ ddB, therefore
oSS S SR ISR e 1.
types né h}@t@nmggeqepms(hm@een found. In particular, the presence of a histamine receptor
that participates in the central and peripheral nervous functions, histamine-H3 receptor, has been
shown by various pharmacological and physiological studies (for example, see Trends in
Pharmacological Science, Vol. 8, p. 24 (1987)); and recently, human and rodent histamine-H3
receptor genes have been identified and their existence has been made clear (for example, see
Molecular Pharmacology, Vol. 55, p. 1101 (1999)).
It is suggested that histamine-H3 receptor exists in the presynaptic membrane of

central or peripheral neurocytes and functions as a self-receptor, therefore controlling the release

of histamine and controlling the release of other neurotransmitters. Specifically, it is reported
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the release of these neurotransmitters is inhibited by an agonist such as
(R)-(a)-methylhistamine, and is promoted by an antagonist or
inverse-agonist such as thioperamide (for example, see Trends in
Pharmacological Science, Vol. 19, p. 177 (1998)). W099/22735 disclose
hata b EOMPAHAS SITIaLIR IR I0uERlon, 316 SRR ASEIRRAd i Hlfase of
(blication onyl grou cofresponding to ESUbstittent
hlsm%?e%%ﬁ@fmﬁoﬁﬁfﬁmé}c OhdsRMmER gmfrﬁ%ﬁrﬁ@ﬁg For example,
the releigesithéiavearcashonitgroiinhiRiiclibstitlaginSoshih psRFatMmsthythistamine,

and is pIr gﬁﬁfﬁ g | é% ﬁ?&g&ﬁ%%% q;]at o %f&%@ﬁ&@%%%&%ﬁ%ﬂe fdP&ample, see

[gresentlnvent n, because the

Trends i Rhaisraerericrbrsisnce ¥dekieB b/Sbhastatin agonist. SUMMARY
In a firsa3EeD The sl guothie e drapeonjsauindief tblehﬁslinmngdmmﬂa ¢bmpounds

d1sclos%dﬁ§tlﬁ’§] B}ﬁ%ﬁ%ﬁﬁb& AERIANIGRAID Qrae YRR 8 R sdbaftdt BAER present

M D e i e

substitae Whdhes ublicatian dswfimepfesertha}mmhmgwmro phioribéiyriaeithg usage
of the Iﬁfg?éﬂéb' %Qﬁﬁfﬁ@ﬁtﬁ@ﬁ%t%ﬁﬁ@%@ﬁﬁ ISKQUNR GhiSHBXEIdE @Y idvention of the

0 or B represents -C(O)-; Drepresents
referenc )e(% )S%LSO aiéaﬂlca?gsrﬁ%rl R5 represents a hydrogen atom, a

Iower alkyl group, an aralkyl group or an aryl group; -2 R30 and R40 each
SUMM&Q@pendently represent a hydrogen atom, a hydroxyl group, a lower alkyl
group, an aralkyl group or an aryl group; Q represents a methine group or
a nitrogen atom; R represents a group of the following formula (II) R7 jk7

N N O/TB§ ffrs@lz}%e& Ui BEriVREd REompdiid SFladiiiRditblsdnuta (1) or its

eR7R7~60rC
pharmaceutmaily -acceptable salt:

O

Z/Yi\x )k

\
b

D
A
™~ g

®

wherein:

X, Y, Z and W each independently represent a methine group optionally having a
substituent selected from a substituent group o, or a nitrogen atom (provided that a case where X,
Y, Z and W all represent a methine group optionally having substituents selected from a
substituent group o, 1s excluded);

A represents -O- or -N(R’)-;

B represents -C(O)-;

D represents ~(CR*R*))po-;

m2 indicates O or 1,

R’ represents a hydrogen atom, a lower alkyl group, an aralkyl group or an aryl
group;



(11-4) (11-5) (11) wherein R6 represents a hydrogen atom or a lower
alkyl group; R7 and R8 each independently represent a lower alkyl group
or a cycloalkyl group, or R7 and R8 together with the nitrogen atom to
which they bond form a 4- to 8-membered nitrogen-containing aliphatic

heterocyehc,grop; QiR Addpkeaipgatinewith Gaand dheBIOIRIRIMN eroup, a

tQ which it bonds, forms a 4- to 8-mémbered nitrogen- containing aliphatic
lower %W%%&i@%@?@%@ BaPFer Cc O in the formulae (11-2),
(11-4) akdirgiSiautsresetisna gronp@menibegen aiitrogen-containing
aliphaticRhelreays!ic SRR HHRASRRS s iR dntiadigates 0 or 1; u
indicates O or 1; but t+u = 1; and where any hydrogen atom in the formula
(1) may be substituted by a group selected from a lower alkyl group (the
lower alkykgreup may be substituted WitEﬁ_h.alogen atom, an oxo group
or an alkoky grdup), a cycloalkyl grqup, ‘g hydroxy group, an alkoxy group
e o séDstiw®d I a halogen agfomiand a_halogen
ent grom?ﬁ is serddted frdweR’
FSubstituent group a: a halo tom, a hydroxyl groupka\»-lgféer alkyl
group({tk group may be sumlﬁyted with a halogen atorh, a-mydroxyl
group or an alkoxy group), a cycloalkyl group (the grouglirdy be
substituted with a halogen atom, a hydroxyl group or an alkoxy group), an
alkoxy group (the group may be substituted with a cycloalkyl group, a
halogen atorpR? a hydroxyl group), an Bmino group, a cyano group, a
. mono- greifjower alkylamino group, a fggmyl group, an alkanoyl group, a
h Tolala? i-Jower alkylcarbamyl GredD, ax arylcarbamoyl group, a
dteroarnyearbamoyl group, ah arylalkyicarbamoy! group, a
rﬁﬁeroarylalkylcarbamoyl groﬁi a lowetr-alkylsulfonyl group, a lower
alkyltB-fdoup, an aryloxycarbonyiggyno group, an
arylalkyloxycarbonylamino group, an alkoxycarbonylamino group, an
alkanoylamino group, an ar)(lmarbonylamino group, an arylalkylcarbonyl

royp, a lower alkylsulfonylamino group, an, arylsulfonyaming,group, a
e O R TGRSR STy T S G RAR b e g ependently
represeyivayayretikal geteroarylayabopkpheacalikyd gRoumaR] argetaikylithyhe nitrogen atom

to wﬁf&yﬂleknkﬁaﬁ?f&%geﬁ@pt%og-ﬁlﬂﬁfﬁ@e@rﬂﬂgg%hﬁﬁmﬁ%eaimﬁéerocyclic group; or

» _antagonist caomprising, as the active ingredient thereof, a compound or’its_
R, R - LR AT SEAP 5 AR ARGV It Kopagoersd itogen-
containéne sbnhasizilieidrechibitagring receptor-3 inverse agonist comprising, as
thesagtiepgreghiant thereof, a compounq or its
pharmaceutically-acceptable salt as defined above. In a fourth aspect,
there is provided a preventive or remedy containing, as the active
ingredient

in the formulae (II-2), (II-4) and (II-5) represents a 4- to §~-membered nitrogen-containing aliphatic

=

(Bl () #

heterocyclic group; r indicates 0 to 2; ¢ indicates 0 or 1; u indicates 0 or 1; but t+u = 1;

and where any hydrogen atom in the formuia (II) may be substituted by a group selected from a
lower alkyl group (the lower alkyl group may be substituted with a halogen atom, an oxo group ot an
alkoxy group), a cycloalkyl group, a hydroxy group, an alkoxy group (the alkoxy group may be
substituted with a halogen atom) and a halogen atom,
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thereof, a compound or its pharmaceutically-acceptable salt as defined
above, which is for metabolic system diseases such as obesity, diabetes,
hormone secretion disorder, hyperlipemia, gout, fatty liver; circulatory
system diseases such as stenocardia, acute/congestive cardiac

adﬂ%fé%@@% g@gg{m&ﬂ{lgg,%og1§Q£fg@@gg§&%noscleross hypertension,

iIseases accompanied by sleep

eep disorder and various
Substitucfje B & h%%%“g}&és%h.e BYRROPH BEARP 8 Settshelky berewping, tawp may be
substitutedyyithse hﬂimenmmephydm@gneupdmmﬁmqﬂgmdﬁpmralsmm group (the
group ma?%%&%f%ﬂﬁrﬁﬁ@?& M g éi% I «Iﬁt'ﬂﬂgﬁy ﬁxg@tl%ﬁ] 4n alkoxy

EM sleep |sorder senle msomnla ni worker sleep ins

group (thFd%gamﬁ@?h ehorlla M%hamaem@@ﬁbme hydroxyl
group), axmgmn@@qmusmmq m@mhandmnpmwrmuﬁ) ﬂ§ﬁﬁ§p§roup,

. S
a“m‘*g‘-“ e P %Pme e,
heteroaryig %‘rlﬁﬁ SERHR: *A DRGNP @é%%‘&ﬁ%?kﬁé%ﬁ@%@é@éc arbapoy! group,

lower aikml&@f@abfl @@tmeﬁqjygoadﬂeﬂﬂmwmdeﬂm@mmﬂamm%&aﬂp an

arylalkylBBiIRBSYRYRIFRRIRoH Sh?f%ﬂ&%a}@éhlg P&Hﬁ%"g%u Icoh Pﬁ “et%}%%p,
lcarbon?? DlSCLOSURE OF I—lE IQIRVIEESI\I ob ect of the |nve tion'is

any aShoval su%?/ta AERAR ﬁg?afh 8’?-@“%]58 SPiBe SR, an

mlsulfow@mamcﬁéwm.@mﬁlgtafemmahgmnam awhglﬁmadylsgumpgaﬂrl&y} group,

an aryloxyepenin hesrbisiamine: s RN IRE-A9QR (@n effect of

inhibiting the homeostatic activity that a histamine-H3 receptor has) or

tht sy  aevehsupaienGe el adh ap A samine L repeptor antagonie

or inverse agonist in vmg bodies & Present i entotd prgiteomprising,

as the actpgnippedigaishesants otomepfondwii@)plomattainiog thebowblobidcts (bfifed

ahove. compound of the following formula () or its pharmaceutically-acceptable
salt: c711IIXLR D (I) [wherein X, Y, Z and W each independently
repreSehitdrsire Brsuls pistordly histminsoissttoeAts selectedfoma

comprisirt S UHQRHGEQH D& 0K ALY AN U IRI QYIHE h%a% Qgﬁﬂ?rﬁ%rc?géble salt as

d and W all represent a methine group optlonally having tuen
efined aboygrted from a substituent group a is excluded); A represents
(C(R)(R4))mr -C(O)-, -0- or -N(R)-; -2c B represents N(SOZR)

'HECR:C]? ué\' éRSQ%Tt] Itg%r s Ceacﬁdlr? ree errﬁts \zerr]] ts md;(. c%te %glfrg?g, as the aktive ingredient

thereof, a compound or its pharmaceutlcai]y-acceptab]e sait as deﬁned above, which is for metabolic system
diseases such as obesity, diabetes, hormone secretion disorder, hyperlipemia, gout, fatty liver;
circulatory system diseases such as stenocardia, acute/congestive cardiac insufficiency, cardiac
infarction, coronary arteriosclerosis, hypertension, nephropathy, sleep disorder and various
diseases accompanied by sleep disorder such as idiopathic hypersomnia, repetitive hypersomnia,
true hypersomnia, narcolepsy, sleep periodic acromotion disorder, sleep apnea syndrome,
circadian rhythm disorder, chronic fatigue syndrome, REM sleep disorder, senile insomnia, night
worker sleep insanitation, idiopathic insomnia, repetitive insomnia, true insomnia, electrolyte
metabolism disorder; and central and peripheral nervous system diseases such as bulimia,

-emotional disorder, depression, anxiety, epilepsy, delirium, dementia, schizophrenia, attention
deficit/hyperactivity disorder, memory disorder, Alzheimer's disease, Parkinson's disease, sieep
disorder, cognition disorder, motion disorder, paresthesia, dysosmia. epilepsy, morphine
resistance, drug dependency, alcoholism, and tremor.
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R', R2 and Rs each independently represent a hydrogen atom, a lower

alkyl group, 5 an aralkyl group or an aryl group; R3, R4, R30 and R40

each independently represent a hydrogen atom, a hydroxyl group, a

lower alkyl group, an aralkyl group or an aryl group; R50 and R51 each
DISCLOW@W?Q%W&%‘?@W hydrogen atom or a lower alkyl group; Q

represents a methine group or a nitrogen atom; 10 R represents a group

of the following formula (11) R7 ... R7 N N (r)Rs N, t LR8 ,(r)N N(r)R7 1

)4. It REn-¢igerct @) ithemRioflis-B provRiEe R Ad-AGb O hER(E shiktamine-H3
receptor(Bathobhlsh) CHo-(Whereip: BEFRRAGMRRANALOSSH BIam Y3 lowahalind 13

roup; R7 and each independently, represent a lower alkyl group, a

receptord g AR AR o SRS POt S I ST o P i e
homeostefipedstivinithahe histegereaiomecopidridiathey Bondsfernpeel substance that acts as a
histamit=/He FRefest ﬁﬁf%ﬁs@@r@ﬁﬁé@é@iﬁ%ﬁlmhﬁﬂﬁrh@@&ﬁ}é&"c group; or R7

forms, aken together.with C' and nitrogen atom ta_whigh i boqgs,
o e G B S 0 . E D for
attaining ¢ ghsvaPLiee) or U in the formulae (11-2), (11-4) and (11-5) represents
a 4- to @yverohgrechtitDgefotiaiai feralidh &) o iel plagialie ey -heceptable
salt: indicates 0 to 2; t indicates 0 or 1; u indicates 0 or 1; but t+u = 1); and any

20 hydrogen atom@ the formula (11) may have a substituent selected
from a group consigting of a lower alkyl group (the lower alkyl group may

Y\be substituted withiia halogen atom, an oxo group or an alkoxy -3 group),
Z,/ \aKycIo , a hdroxy group, an alkoxy group (the alkoxy group
\\ may be substityted with a halogen atom) and a halogen atom], and
W\ i1y, the sybstituent group a includes the following: Substituent group

[a: a hal tom, a hydroxyl group, a lower alkyl group (the group may
Dbe substituted with a halogen atom, a hydroxyl group or an alkoxy group),
ctoalkyl group (the 5 group may be substituted with a halogen atom, a
hydroxyl group or an allcoxy group), an alkoxy group (the group may be
subggituted with a halogen atom or a hydroxyl group), an amino group, a
Ccyano group, a mono- or di-lower alkylamino group, a formyl group, an
[whereiglkanoyl group, a mono- or di-lower alkylcarbamoyl! group, an

arylcarpardoyl 1o W cadhdteigayléasiameyt gieupni¥thine group optionally having
substituents selected from a substituent group ¢, or a nitrogen atom (provided that a case where
X, Y, Z and W all represent a methine group optionally having substituents selected from a
substituent group o is excluded);

A represents «(CR*)RY)m1-, -C(O)-, -O- or -N(R)-;
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15

20

arylalkylcarbamoyl group, a heteroarylalkylearbamoyl group, a lower
alkylsulfonyl group, a 10 lower alkylthio group, an aryloxycarbonylanino
group, an arylalkyloxycarbonylamino group, an alkoxycarbonylamino
group, an alkanoylamino group, an arylcarbonyl.amino group, an

ayIaIkyI rbonyl wer
arylsulf Wﬁ%&%‘%@ﬂ%ﬁ (Z% Lﬁ) %’aﬁ%ulfamoyl
group, aA m@ﬂ%@@tﬁp(@@arﬁ@x;))gmu@-a h&lérdaryl -gtoup and an aralkyl
group. A8 (BT RcamRUBkANdRIphAacevially-acceptable salt as
above( heredrﬁls ¢ mdteg den (%eV\{’ Isenltr oateonn%ltész Swer a,li(yl group,
compound’ or itS pharmaceutieal y- acgeppagfe ové (1); Whetein
an aralsy Keryur2nAY Wi@@ﬁi’tmgen atom. (4) The compound or its
pharmaggyticaity’acceptableisaltiascabovey (lopraheieih disgan 20 medHingroxyl
ti acceptable salt as above
group, 9&[‘?&%@ ;F%SRH‘B%PQ@S%%%B%P%Q(%?)% ?dliia C(RA0)(RAOY. 2. and
m2 is 0 B 1278 Theaeamssmw @ehma Thip it St alky! eroup:
above (1}, refhreseirtsA inetli(© oBrior@-ofraldé¢REMR).D is
-(C(R30NRAMNTH 2D ISR G6 o2 b TRRISOMPOUNd o its
pharmaceutlcally accepta le salt as above (1), wherein A is -
(C(R3)(R4)),nr-, B is -0-, D is -(C(R30)(R40))r2-, nil is 0, and m2 is 1. (8)
The comppund or its pharmaceutically C%cmeptable salt as above (1),

wherein Ais - (C(R3)(R4)),, ,Bis D’s -0-, -N(R5")- or
“~ W@&ﬂ nd milis O; (9)@$&-hiound70r its
| pharmaceutlcally accep w as aboveﬁl) whe R '3 formula
R%11- 1), (11-2), (11-3) or ( (10) The compound o0
phartHatkutically-acceptabl@lkajt as above (1), wherelrliigi1 formula (I-1),
(11-4) or (11-5), and R6 is a lower alkyl group. (11) Th pound or its
pharmaceutically acceptable salt as above (10), wherein R is formula
(112-1). 35 ( ;’he compound or its phar;naceutlcally acceptable salt as
lerein R7 and R8, takerftogether, form a 4- to 8-membered
group optionally having
nsisting of a lower alkyl group (the
yl -4 group may be gybstiti{ed with a halogen atom, an oxo
Brou n alkoxy’froup), atycloalkyl group, a hydroxy group, an alkoxy
groug Etﬁg alkoxy group may be 8ii5dtituted with a halogen atom) and a
halogen atom. The compound or its salt of above (1) acts as a
histamine-H3 receptor antaghist 5 or inverse-agonist in living bodies.

(Wheéﬁ‘f’%dllgﬁlé(sem@ Mf&%ﬁ@npiﬁﬂd&saqm? Mﬁe@?patf?& P@]@Q&?ﬂiﬁéf%ndemiy

t g th d
rep1esgf\}lhe?\rj%\ggt%?gzh;?Qnéggggﬁﬂgaigi?g}o;gg%%ﬂiyl group, a heteroarylalkyl group; or R’

and R?® together with the nitrogen atom to which they bond form a 4- to 8-membered nitrogen-

$ selected from azroup

containing aliphatic heterocyclic group; or R’ forms, taken together with C* and the nitrogen atom to

which it bonds, a 4- to 8-membered nitrogen-containing aliphatic heterocyclic group; a group of}

oMo

in the formulae (II-2), (1I-4) and (II-5) represents a 4- to 8-membered nitrogen-containing aliphatic
heterocyclic group; r indicates 0 to 2; t indicates 0 or 1; u indicates 0 or 1; butttu=1); andany
hydrogen atom in the formula (1) may have a substituent selected from a group consisting of a lower

alky] group (the lower alkyl group may be substituted with a halogen atom, an oxo group or an alkoxy
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Recent studies have shown that a histamine-H3 receptor has extremely
high homeostatic activities (activities observed in the absence of an
endogenous agonistic factor (e.g., 10 histamine)) in the

receptor- expressing cells/tissues or in a membrane fraction derived from
the e sues and even in livin or exampl

IS/t f
o) KL UL VB, B HEO) TS T UM CS MO SRRl i vied it
a haloggpeaiptilsitalch bylegﬁwémﬁe apdnserFnr Birammbis tuenioperamidechides the following:
Substlﬁ)@ﬁ%yf@ﬂdﬂhibﬁﬁ)géﬁ a@me@agaﬂ@@elgmqe pLoswetivity ol st ay be

CERLC asar suI mot he reIeas of neurotr nsmiftey ?(
subst e D e Bl U E PN R o (e

Sroup MEihS P S}‘h"s‘t%‘?‘iéhs%ﬂ%%@%@%&t%@f@%ﬁ%’é‘ﬂﬂ’éﬁé‘ﬁ]@fﬁﬁtgrﬂ@) an alkoxy
group (igdancepahsatbe anbisthetaforéhistainiee panticipatésdrogphgrolling amatives group, a

cyano WEHANGEnRRAFAIRG £ALS - AGMINISH 29805 (RIH3)-FEtRY NSRBI Roup, 2 mono-

cats i ases thejr deep slow- esIe p (for example, s rain
or di- 1&‘6%&5@3 %O@ﬂfé@vg Cortral %%[ﬁ‘i%r ?é‘fﬁféf group, an
arykanngglwpm@nuy mbﬁéaees/iﬂ@q}éméammﬂ gdanrpasEssiovkylavdcant group, a

lower %ﬁMlﬂ@ %R)(fﬁrfﬁf(ﬁ’ﬂ%%leﬁ%ﬁ%%@ BESuY ah Q@lﬂkgl%%?/cﬁ]fg%)wﬁmo group, an
ox his gnll—lBOrele(e tognag& agf%n st or |n\{r(enrlse a?rgon st hlcci@eramldeocg
HRONER- BriGtion Ja?%féx% nar Iaep{ Lo 10 sp(for

mylall@ﬁawﬁﬂeybé@ma@d@@geé}mﬁu%nmw 2P ( 2998y} SLﬂB)rlrﬂégeno group, a lower
alkylsinferealign sy ogestibalithe vl 3 regenioa oy Pasligad iR ,centip] @heteroaryl

grou all%l%ﬂ% 213 an in sleep disorder-associated diseases, further
Pg estln% gg bility that a selective histamine-H3 a%c:nlst antagonist
or inver a ﬁfé‘t‘?ﬁﬁ%ﬁé’fu%%?m‘f@?%%?ﬁlﬂérﬂ%?%@eﬁ‘ps 85PN bf- wherein 1 or 2

of X, Yarieus Wleegtigardemassociated diseases (for example, idiopathic
hypersopmnmia, &%%UHH%HY%&%H&R%WEc@é(ﬁ%%oé’élpEH%bB%L‘(?SeQﬁan 10of X,

sleep, periodic acromotion disorder, 30 sleep apnea syndrome, circadian
Y. Z ap\ Bh i AR 2% onic fatigue syndrome, REM sleep disorder, senile
insomnid4 nigiatewopkers' slde plimsaitaiioly idiopethic inkormtiaysépetiteecin Q is a
methidB$RIMNIA, true insomnia, depression, anxiety, schizophrenia).
Accordin 2/1, it ma}X onS|d red that the, c Lénds pr th%ll’ a(l 1 A is -0
above (1? ng SN IST 5r1n3| éa Cr%%ec T(B/r a“%)tg&one.s? oFiAverse- é’”(])hemﬂn '
or N(Riayhis efEdtvR %ﬂﬁf@vé@ﬁldhnar@%ﬁﬁeﬂﬂ} of kleep disorders and various
sleep digeydek @ﬁ}m@@t@ﬁpd@mae@ﬁmumyai&emwwamw%wanmm As -
relieves th g.disord r an attention deficit
c©) ’h%/per%ctlv?\[?gsEi er ({\égﬁgﬁ ?“’examf) see ﬁe Science, Vol. 69,
-5 469 (200 &)‘: @U?Pﬁé?qrﬁ”%&fspi@)“i%ﬁumé{ﬁ?ﬂﬁ%ﬁ}ﬁﬁéaﬂéWé}]%Ot‘FFeﬁF)oﬁfg“éf’m As -
(C(R*crOmitive andlearking (rifears)in.the lobjectindaghitian test and the passive

turnout te@tmfw%mm@@rt&epﬁmﬁgéam P RSARMANAEIERY, wherein A i -

arqnesna test, thioperamide o§e ntgg relieves amnesia n UCE‘

(O e cheAt 1o i ageobr Aoy ST St Hr -
Behavio(9Vbhe68mporBbo200hnEhese iHformsatiobls srlgestte podsibifigrein R is

formuth@ti-ahistamines Hg (acgptor antagonist or

(10) The compound or its pharmaceutically-acceptable salt as above (1), wherein R is
formula (II-1), (II-4) or (II-5), and R® is a lower alkyl group.

(11) The compound or its pharmaceutically-acceptable salt as above (10), wherein R is
formula (II-1).

(12) The compound or its pharmaceutically-acceptable salt as above (11), wherein R
and R®, taken together, form a 4- to 8-membered nitrogen-containing aliphatic heterocyclic group

optionally having substituents selected from a group consisting of a lower alkyl group (the lower alkyl

4
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inverse-agonist may be useful for prevention or remedy of
memory/learning disorder and various diseases accompanied by it (e.g.,
Alzheimer's disease, Parkinson's disease, attention deficit/hyperactivity
disorder). Accordingly, it may also be considered that the present 10
compound or its salt may be effective for prevention or rem of suc
group Werhsrrhétgrﬁrﬁg“&r@&rﬂg%eaﬁa%ﬁaaw%@sﬂaé raéj Bﬂfioa*kyl group. a
hydroR egandimgatdsy admpridl atiomyofrhistarmirbe solittairtadwiticiehidibitsttngiand a
halogeBaHRE, action, therefore suggestrng that histamine may partrcrpate |n

control eatrn actl e e, s rnaI Ph
Pharmat oy VO A S 1 BER) U 1o e A pioranagonis
or lnve"@gegrépenaémwgmmﬁé edtrydiegbn taﬁdrpfmﬁﬁ@rﬁe@wmétﬁtamme -H3 receptor

antagdliiafning cfeleasaidiarpxanple isecoBphavioml iBrahuReseatiehl VabcdPdble salt of
above& 47 (1999)). These information suggest that a histamine H3 receptor

y participate in eating action control, further sﬁggestlng that a
histaminBSeRPbFHsiBhhsy & shiver dhaha b niag Be TResRIPTBRpFVERbAih
homeastaamedy temetabatiessyistavedischsed{metahidlic syhdromesisudhtiadactor (e.g.,

hi stan%ﬁ%%?rg&gl%ﬁém%w%%ﬁfgﬁn ' ﬁ%g@??%ﬁ%@@cﬁ%ﬂom &pﬁugnéd@on derived from the
Ses gl Ak e ek Qe S
is repelicddbesthiesedism@Rytate arsthyibistanihé dod ddependestipdonersheaxample,
mmpe@a@%@@%tﬁ%x@m%eantﬁo@@é@fa&%@m%ﬁrﬂ mhkhm%r@mé@ﬁnme H3

mpIe e Eu Journal of. 25 Pharma
e e PR SE T A ST S ATELIRecH LRGP g nere

enChﬁ%artlupate |n control of blood pressure, heart beat and cardiac output,
further spggasting that athistaminedibdecapithitagenistantag oNigiadise (histidine

decari!;% ?{[&%ﬂ%ﬂmﬁg %@W% i%fﬂlf ?%Espa%ﬁegﬂ&g@%% Eﬁgga?gﬂég écglcy} }%}%Mn controlling

diseases suc erterision and various car

m‘m"ﬂé’é%}raﬂ‘rﬁlyRﬁ&WBé% ééﬁgraétrée%gf {Represantudphteing & rassipcreases
their dogyy Mﬁe&b\@eaisﬁdoemm@é@tWH BraenRessrof hstich. GEGUIRtHRY 61296

dlsease%éﬂt qotmgpermﬁﬁﬂ@éeo@@e@ e@d@hﬂ B dhespy B and

indu ed b ectr e epileptoid se |nduc ent
decreqgs I ﬂ%ﬁiﬁgﬁﬁ%s e eﬁceaﬁe} i alrsffr»ha#n% g9 aoom). A
histaryiog- 2134‘6961314219&@@93)1ﬁm Parsnagolosly Biashiemidtryrdnd-353Bebdvios,

emoti¥RM 68aplel 32{@ARL) of hasslfermationsuaasssihata RistamineAd:, vol. 793, p.

{868 tor antagonist or inverse- agonist may be useful for prevention or
279 (
remedy of eprlepsy or central spasm. Accordingly, it -6 may be

considerédcisaiREneee sueeibeiibokit sepiR Yy PrEkIvataisEmeirol of
vigilapteveadiomarin elgdyi efrduchsepilerdyite centrahshasmighedapdinglysiity that a
se]ect@é%&%ﬂi‘étpﬁr%ﬁﬁgeeﬁl?at%ﬁ\é?B}'Y&Q{sée ‘éﬁfk’/st]c YN Ifﬁi % sltr%gimem of sleep

diseases, circulat éé ysteni’ ISeases or ne Qus sySstem aiseases, which
disordesh (inarigushlseB disataetrirogiatsisrasis ier sresanicciimatiHa biggsomnnia,
repetiphatmpesuticatly: acedptpdi@saitia, narcolepsy, sleep periodic acromotion disorder,

sleep apnea syndrome, circadian rhythm disorder, chronic fatigue syndrome, REM sleep disorder,
senile insomnia, night workers' sleep insanitation, idiopathic insomnia, repetitive insomnia, true
insommia, depression, anxiety, schizophrenia). Accordingly, it may be considered that the
compounds or their salts of above (1) acting as a histamine-H3 receptor antagonist or inverse-
agonist may be effective for prevention and remedy of sleep disorders and various sleep disorder-
associated diseases.

In rats, thioperamide or GT-2331 relieves the condition of learning disorder (LD)
and attention deficit hyperactivity disorder (ADHD) (for example, see Life Science, Vol. 69, p.

-5.
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The metabolic system diseases are at least one selected from obesity,
diabetes, hormone secretion disorder, hyperlipemia, gout and fatty liver.
The circulatory system diseases are at least one selected from
stenocardia, acute/congestive cardiac insufficiency, cardiac infarction,
coronaePy arterjosclerosis, hypertension, 10 nephropathy and electrolyte

469 (24isbhadrois HerysuRdystmatisdasienipe lawssstisie bisecteaisrg and leaming
effectsledhedibprdenglisrasest actdnpassed hystee pesisantehehulimia,

emotlonm@%I ﬁ'&ﬁl@gﬁya g@dfﬂ)ll'éﬂngg A e ﬁﬁﬁ&qg 'ﬂast thioperamide dose-
eficit/hyperactivity diso

emory disorder, Alzheimer's disease,
dependepiielRes AL ?ﬁo% AT DGR SreBHe: Spafdtadrglos.
Biochetyswondiad #@nphme\’@bﬁ&rm&ﬁr@%}}jependency, alcoholism and
tremor W@s@%?&%%@ﬁéé@ﬁﬁ@%ﬁﬁﬁ@tﬂ%sé ﬁ@ﬁlﬁﬁﬁ@@%&@éﬁor antagonist or

11’1VCI’S€ a[%())%g;‘!%lg] S?F? %S%{_ﬂi’l?la AS gfﬂ?(\)/f?OI‘yI%ers ml%nla tl;)l%’yeé %Pfgrsoé%fg%g and various

eepp erlo acromotlon Péler Sénep
dlseaSéﬁéa%nmmhgﬁ%hmé@@eNéh?@ﬁ@ ﬁa‘ii‘g@?é@s?ﬁﬂ?m R@ngreéﬁemwrder

deficiseniledosaimniondghy Wakadngieen inspaIttinNCAI0RatIGIZ0 RS Brofta;
compJﬁ]E?&EPY& H&ﬁ‘%ﬂén?%eté%%éﬂ%%ﬁ ﬁeq%gﬁ)ﬁ%ﬁ%(r)@énalg e SEhiZO hre'?lgammg

e present compound or its pharmaceutically- accgpta%}e sal ma
disordggapd yarigBh iR AT AEIRIP WECordingly, the invention further

providesRepreventite, atlnemedyticr ofktaholicsysteer diseasksinbilsitdateir eating
a"““s*ﬁ%%%ﬁ%%@ffﬁ W@é’%‘?”fﬁ%cgﬁ% *%Wﬁ%@%“&?ﬁﬁ%ﬁgﬁw
cxam g ok S L RS LR N I RS eih o Shg PV e B
thwp@aamrﬁ@dySﬁaﬁWﬁmbm@@tmﬁﬁmgw@mﬁ@@rmnmowsamanﬁndbmbttystamme

releasél (S R 9E Y BN HITHES MRy Peuses hereip, By @@@byyed The

preventnf%or remedy for such dJ[s{Eat hich t |nvent|on provid

ese 11t ormati am1 e ar ma a,rtic ate in eatin
herein, may comp fse'q owmg (a) il fﬁft‘(ﬂ A oM pEUNarSt &

actlOlh@pﬁ%ﬁ%@tmm@@%ﬁ@@émr@%w @@éa@@@@b%wyyrsewmn@ég@ay be useful
for prengselanteshicamod g at Hﬁtwﬁmdﬁlﬁ@@blﬁah@ahlmmmﬁﬁs cating

t I‘ e
disorcfe%cg%g tf"}fﬂ%@{%'é:‘ e?ﬁe{ﬁ[ FiE ;ﬁgé% ?ﬁﬁ% pAQm?é%% Ist%‘% G c(:ﬁ“}s?qered that the

peroxisome proliferatg receptor)-agon ) ins
Presef(bs%a?af@s%t hsaH Iy gﬁ%eagméé@ {ARRSERPRG ARNSEIRT Suchengibolic
systerpripaates; (iii) a pharmaceutically-acceptable carrier. BEST MODE FOR

CARRYW%@,%)RH?MM@M&%D@ dose-dependently lowers their basal diastolic
pressure, and its action is antagonized by thioperamide (for example, see Furopean Journal of
Pharmacology, Vol. 234, p. 129, (1993)).

These information suggest that a histamine-H3 receptor may participate in control
of blood pressure, heart beat and cardiac output, further suggesting that a histamine-H3 receptor
agonist, antagonist or inverse-agonist may be useful for prevention or remedy of circulatory
system diseases such as hypertension and various cardiac disorders. Accordingly, it may be
considered that the present compound or it salt may be effective also for prevention or remedy of
such circulatory system diseases.

In mice, thioperamide dose-dependently inhibits the spasm induced by electric
shock or the epileptoid seizure induced by pentylene tetrazole (PTZ) (for example, see Furopean
Journal of Pharmacology, Vol. 234, p. 129 (1993} and Pharmacology, Biochemistry and
Behavior, Vol. 68, p. 735 (2001)).

These information suggest that a histamine-H3 receptor antagonist or inverse-

agonist may be useful for prevention or remedy of epilepsy or central spasm. Accordingly, it
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The meanings of the terms used in this description are described first, and
then the compounds of the invention are described. "Aryl group” includes
a hydrocarbon-ring aryl group having from 6 to 14 carbon atoms, for
example a phenyl group, a naphthyl group, a biphenyl group, an anthryl
group, 10" Heteroaryl group" means a 5- or 6-membered monocyclic
may b RISy G Shh AU IR HaraRe Wsh?T Tosal harsr besbivrizeielststptermyention or
remedgrbxydeepdipay, @ satfualajersnand a nitrogen atom, or a bicyclic

heteroa%%%ﬁﬁ the.; rﬁ@@&&bfﬁ'fﬁﬁ%@ﬁ?@?&y&a{w&eﬂg@@éﬁsﬂem@ﬁy Ror metabolic
nzener yrl Ine INnciudain or exa
sy BTG P GOS0 i SUENn SASE Lo B s s the
activetingreslipingEbensof thiariieszohtgragpndnmlissisbamzaiyigriipcarpmie ohji-
group, amn&%@a@dﬂ ﬁ%@m&i%%@ SOMN e APYREYEIL G BB, 0Besity, diabetes,

rlda2| rou r | roup a qumolyl group,
hom(gl%r% Fggaeumo Iyl groub }éb lgézoﬁyl%iflgu%g g thEfl}fno idinyl gro
quinoxalirfif @F@Wﬁw&w’fiﬂ@mw@%ba@ %éﬁ%ﬁhﬂa%i astenocardla

acute/uvigiezopy tidligraupfacherzoturdind giaton Ft&ﬁbhﬁhwldtféj @@Hﬂ@sﬁ hypertension,
nephr %ﬂf&&@&é%@?ﬂ&ﬁ%&& benzoxazolyl group, a benzothiazolyl group,

an oxazolopyridyl 20 group, a pyridothiazolyl group, an isothiazolopyridyl

aroup. A R TEHAENSY SFBULY SEAFS AoMerahGAG B 5 SRR diseases
accontpramethdyl sliiof disougehdwihg fromnb ot dasbaleratgnbey snoletimgniatementia,

attenti%&ﬁ[@ﬁ!ﬁté ﬁyﬁé%@bf l/ﬁgpd{@eﬁ@rem%!n&r}@ﬂﬁoﬁdgf oﬂYi}%‘ﬂ’r@ s@?ééﬁg R¥nson's
a bu up, anis rou sec oup, a r u
s D S g, e
depengeaap, Acohaligintathiigrspyl group, a 1. 25 methylbutyl group, a

2- methyrbh@yiegv@upb}as&& dim@ibyhﬁmyéwﬂm sehewd ﬁfﬁﬁ@d@@athlc
hyper%% hexX'% nty gro me?stsgﬁl ent%tregt et er}ngrﬁlig SQ en r%/ ?B Lﬁeilodlc
acrom@twb léoz rdﬁ%qgmﬁgﬁﬁy@@gﬁlea qrgagy W}@@@;S@%ﬂpcl@omc fatlgue
syndr@y3: gRiiathydeytyl ordep sand Sidioethy) butht eredera sleephiytutiyh@saLidicpathic

msorn%]gtl?éﬁlzgﬂﬁ% IQUAnth %QIHéH}ﬁH‘:}"BE%PéQs%R %ﬁ&ﬁ@ﬂ z%ﬂﬁ%m'pfopy'
group etaa%ﬁso '‘Alkoxy group” means a hydroxy ﬁioupo which the

hydroge TS AT S BrsE RRler iRy RsLped. as
combinefuditiy for-éxample;admatiyodye grouioantethexyrgrodes apeopoitye or remedy for

metatﬁﬂ%uﬂr%ﬁi d1§%¥t§@%@%ﬂ£%y§d%ﬁ%€%@é¥ @r%‘%ﬂ&ﬁk&@h‘ Ri88M0g #R1h contains
0 9 carb 03 at?S % |nclud|n

pr exam y| grou
a present FOQDH&?OI ol apc opep % cc%{)t@g% § é{ﬁ% élglhe active
mgrefhyalérﬁbﬁsgﬂfgrBthC%r@ytga@@gd@r@m@nadcfy@bﬁ@ﬂ?yr@mm@dwfmlkyperhpemia a
remedir Goihypeansithe abavesbentioned lowes atkvbgeauphanadhenaPortsed herein,
as cmﬁﬁﬂggned aryl group, including, for example, a benzyl group, a
enylethyl group, a 2- phenylethyl group, a | -naphthylmethyl group, a
2-naphthy/ h%éfﬁW'@gBEBTeﬁeg}Edﬂé‘?él%lé RYFEROURICHBaHE e RfiBprovides herein,
may o‘@mpﬁslsbyetlﬁﬁlamﬂg{m)u,e(mi)mdd;h&ieroaryl 5 group and the

mple, a
()2 S "J"*%'tﬁ‘*“‘?“%ﬁ?{%%ﬁr o %ﬁ@%@%ﬁfﬁ?@%ﬁﬁ& group

(i1) ai eﬁf}a‘ﬁ‘%%& 51 group o the 0 owing

(a) a histamine-H3 receptor antagonist or inverse-agonist except (i);

a) to (g)

(b) a biguanide,

{c) a PPAR (peroxisome proliferator-activated receptor)-agonist;
(d) insulin,

{(e) somatostatin,

(f) an a-glucosidase mhibitor,
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furan-3-ylpropyl group, a furan-2-ylpropyl group, a thiophen-3-ylmethyl
group, a thiophen-2- ylmethyl group, a thiophen-3-ylethyl group, a
thiophen-2-ylethyl group, a thiophen-3-ylpropyl group, a
thiophen-2-ylpropyl group, a 1H-pyrrol-3-ylmethyl group, a
11I-pyrrol-2-ylmethyl 10 group, a 1H-pyrrol-3-ylethyl group, a |

(@) an nylin iesTeham DIYRSYT: a 114-pyrrol-3-ylpropyl group, a

(iii} a phiupyarohieylhrapstmrdlpsaridd-imidazol-4-ylmethyl group, a
1H-imidazol-2-ylmethyl group, a 1H-imidazol-5-ylmethyl group, a

mesT 4o e AT oL A e yipropy! arote, a
IH-imidazol.-2-ylpropyl group, a 1H-imidazol-5-ylpropyl group, a

1H-[1,2,3}t6 azeirvnyloethyl greidmsadlin 4hid Siutaiznion ik Vienaibyligiatihnd then the
Comp(%%dH E]E?gi:l 70 24% %{Jg%é group, a 1H- -[1,2,3]triazol-5-ylethyl group, a

triazo prop group a1H-[1,2 3]tr|azol -5- yIpropyI ro
1H-[ 1,2, 4YRhgBe. y RSP D PR TDE AR tﬁ@%«ﬁﬂ& Lt carbon
atoms ]k 2 riazopliyié thyugraumphthid- gmmwmwmmpt groargheyl group.

IH-[L2, 4}tH@?e%z§?X|9f ORy! HOHR, AL éﬁéﬁﬂ%ﬁléoﬂcly@’ﬁﬁwm group
. thiazo|-4-ylmethy roup a thiazo)- 3g eth , a thiazol-2- ¥Imeth

havm&éqalrgagr(gqﬂlé%é @F&tﬁ@ﬂ‘ﬂ?&ﬁ C 9 hw 6}%%aéul ur at01¥1 and a
nitrogtimiazak2oyletriyy giolpicactiipzoiosp wf)‘rbpyl@mwha teigrodsslyprapypndensed with
a btn@i&wﬂn% hk@ﬁﬁlr&ﬁémﬂ@iﬁﬁ{@m artk, MJHpasdi@me@gwmetmﬁf@v Brcip, a

2,41 |ad1az eth ro 2 4 thla azol 3 opyl gr
pyrrol%']l?ﬁﬁ%a an ér%:% %n Q P 1%{]1 %mld%zoiyl group, an

roup, a azo I grou
ISOﬁH{lIZQIMJ]ﬂT@H?a%@PEa%ﬂbﬂo@W@@ﬁS@iFEfﬁ)ﬁi]ﬁﬂaﬂia%@b@ ﬂﬁ%‘mﬁ gyagpdalyi group,
a pyrlﬂbﬁréﬂlt@k@dkﬁ%%ﬁai@mér@t@w r@;r%&@l?gﬂdﬁpaﬁi izabRAyipsapyhgiesguétolyl group,

e 0

a quiryol RO, BT AR Ol AR I DA TN IRI B B
benmwéf&s%gws %%%a?&ﬂmmgw&haebﬁ% y ﬁéﬂ&@nﬁﬁ&ﬂb&%ﬁfﬁ@l group, a
1,2-bdorisoadd]yBeroGpYa Zmndﬁt@gh@m@ep&l@enﬂya’aﬁﬁag@m}a aeathizelopyridyl
groupdFOMRABHARA ?ﬂ having .suRsHiueNS seleated ﬁrg BeRvbalile L ArAVR a1,

or a'nitrogen a wever, a cas  where (ii W all re eseni

o o b By e A b S D Sarm 1106
carbogroma isdndingddr Comepitehymetie bgnwo.cfidethy] Zrend vpraryhitrogam
1sopr(§}$ r&ﬁ%?(a%'ﬁ(}@@?oiﬁ) €. YHHHQ?D@&Q@ isserefrigbleo iyefarablaityl group, a pentyl

inati ns of are as oIIowﬁ( Z and (25e met 58 | oroun. 4 1-

gro“PgF‘nJS%aén tichary ha“v.%%enﬁ’bél A ROR9TE O‘i%geh atom: 29X, Rt group. & 4
meth}dhﬂtW%ﬁélﬁn%ﬁﬂﬁét@YHﬁ&I SEHMAN]- BTG BYIBERIbAEaUR IR group. an
isoheRirQgRIp adqmé(hydpanwzgwemmmetgymmyogtmnﬁlhwhmwhglpentyl group, a 1,1~

&
T T

210Uy fhn? él%leﬁhﬁﬁat%%w%@@as ébBBi GHAHY-Hal/g §Bﬁ%t%@m§ a Z-ethylbutyl
groupaiad 2.&-aimi¢thgenatdmxoare a 1-ethyl-2-methylpropyl group et al.

"Alkoxy group” means a hydroxyl group of which the hydrogen atom is
substituted with the above-mentioned lower alkyl group, including, for example, a methoxy
group, an ethoxy group, a propoxy group et al.

"Cycloalkyl group" is preferably a cycloalkyl group having from 3 to 9 carbon
atoms, including, for example, a cyclopropyl group, a cyclobutyl group, a cyclopentyl group, a
cyclohexyl group, a cycloheptyl group, a cyclooctyl group, a cyclononyl group.
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recommended. "Methine group optionally having substituents selected

from a substituent group a" means an unsubstituted methine group, or a

methine group having substituents selected from a substituent group a.

10 The substituent group a includes a halogen atom, a hydroxyl group, a

lower alkyl group (the group may be substituted with a halogen atom, a

hydroxyi éf&%%flo%raﬂpmmb%%‘awg CYRASARSA draisptnd B tiappibe above-
mentiendostityltecbuithra ndlogeivadaampid) pdrenay logoup or biphatiydetgream). ainl-
pheny@!f%gwram%@m 1?;?%@%@9%%&%@%@ argaur) a

alogen tom or grou ne carbon

o oo T TR s D Ao e, e PR i nd heeroary!
group aittbigerpzaummantchrs raiﬂmbmmdmlﬁmg seesghstbstetholithiag cikantyla furan-3-
yl~1ne@169lg@byu§naaﬂﬁﬂﬂﬂig§@fﬂ@ﬂﬂfpg’ﬂﬂiﬂr9@&aﬁ mQIE@hﬁrg(ﬂbﬁ@\A@ﬁﬁﬁﬁylﬁmBmyl group, a
e SR A LA A A o
Ylmet@fbgr@ﬁﬁnaéﬁy gynr: rﬁ%ﬁ%@&gwwpa rfay 1@?@9@}3 3qvlpropyl
grouplaweiopliedstiftirsbgreumm obipatiyliBiolgredip] @oup, a 1H-pyrrol-2-ylmethyl
group%yﬂ ﬁ@%ﬁiﬁg‘%@%‘lg SE1U Eyia#fyé% Poﬁﬁ%y ?%%&f%ﬂp%yz group, a

alkoxycarbonyla Qup,.an oyamlno roup, a
TH-pYROfcpdBIRESHORy bbb S SRR ERABBA GV B, H#aw&aaﬂlﬁgmmﬁw group, a
1 H-inadaind-Grebpsthpl gqﬂsubfd&rﬂmmﬂwcgfwmthybgwev}alkyﬂéhﬁardmg,cbigrglthyl group, a
1H-infB3011sWia %ﬁﬂﬁ)ula AN ARV LR 1@%53{'@9% rQUH?{ ahetemnan lpropyl group,

s 11 ia@é%a? RIS Yo e APl & MRk TGRS T S5 i) L el

yimethybening aadii-0F -3 lotine dtotathhetower éll?ly[]gidlﬁrlﬁﬂoih%léﬁﬁéﬁtgw a 1H-
(1,2 3@@@&6@&@@%&5@@%@Qmmz@rse;tww@lgm@ m{qm BNeiol-3-

stmeif0) SRR Pt b e B R 2 PE T R o6 ¥ Ve roup. a 11
RN i e i M Al oy ey o AN
ylpropidgromethyhgrold. ﬁmﬁbwwﬂmlmmlﬁ%fmmww;ml -2-ylmethyl

grouphacﬂﬂmwzb &[8&'%%{15' ! ﬁﬁ%@v‘ée‘[(/l@{hﬁﬂ SroHp ﬁ%ﬁ%%t%w{ﬂ}ﬁgmup a thiazol-4-

droxyl group inciudes, or exam droxymethyl group

ylpropy’ R ghop RORY ﬁﬁ%“@yélgé{ g%dfdarw e thiadiazol-3-
ylmetindlgdes, ﬁDfieﬁ(dﬂﬂmiazoy&bmdpmgﬁﬁlgr@lﬁwmwwpmmi group, a
[1.2 mf%gzg@ztmékgf%ﬂﬁhﬁ %ysiehwl ﬂaquﬁa%w@ﬂb%1@m§@gi&kagﬁqqumm@&&azo1 5-
stitute 0 Y.
R S rot ARG bR IBA N U 131 S Ak ey Eup.
[1.3.4dwagiaanl- %mb}@iig’#c&ﬁpu}aﬁt@bpropoxy group et al. The alkoxy group may

be substitHtgdostithiartalngen, aten@nkydrixytigeoupm, Thehlorine atom, a bromine
c&glcloglkglogo&group for the substituent means a group of the above
atom, an1odine g ;

For further more concretely disclosing the compounds of the formula (I) of the
invention, the compounds of the formula (I):

X, Y, 7Z and W each independently represent a methine group optionally having
substifuents selected from a substituent group o, or a nitrogen atom.

However, a case where X, Y, Z and W all represent a methine group optionally
having substituents selected from a substituent group « 1s excluded.

Concretely, one or two of X, Y, Z, and W are nitrogen atom, specially one is
nitrogen atom is preferable.

Preferable combinations of X, Y, 7Z, and W are as follow;

X, 7. and W are methine groups optionally having substituents, and Y is a nitrogen atom;
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5 mentioned cycloalkyl group bonding to an oxygen atom, concretely
including, for example, a cyclopropyloxy group, a cyclobutyloxy group, a
cyclopentyloxy group, a cyclohexyloxy group et al. One carbon atom
constituting the cycloalkyloxy group may be substituted with a nitrogen
atom. 10 The cycloalkyloxy group. in which one carbon atom is substituted

X, Y s $irrogRRD S SRS ﬁPﬁfé}%bﬁ}léﬂnaé@ﬁ@ﬁ%réadaﬁﬁﬁ atiitFign atom:

X, Y aehlratetydtichadengyfoopixamitiehanngzetistitadayto xpdyWupa @&itrogen atom, and

more Mg&gglp-s yloxy group, a plperldln -4-yloxy group, a homoplperldln 4-yl
efal. The nltr en atom in the 4- to, 7-membered
X, Y %@28

i @Sﬂiwﬁ.ﬁa b ARIRR bﬁ&%%%“@%a@feéd%smﬁ%%gﬂm
X, Y grdip aelowdnatkylsyfornigrdiphaviighohytinetiy] grdupisa fomegdn atom, are

recorr@het@:ar a lower alkoxycarbonyl group. The lower alkanoyl group includes,

B ty!
or exam‘?\ﬁftgmeagreo r(%%%hﬁaplgo Jongub%qtldgn?s se%ecré% o A gﬂgs 112611t group

alkylsulfonyl'grou ftha apove-mentioned Tower
o MegRSHE Hﬁﬁd?ﬁ@t‘t‘éﬁé @@#@ﬂw@@anporc@mﬁ@@@@/ gﬁ%ﬁ@d‘iﬁ@i%ﬁ@@mms selected from a
substimethytsulfiany! group, an ethylsulfonyl group, an isopropylsulfonyl group,

a prOpylfI%EOs%lengQ&R rﬁ? r‘é%%’&ﬁﬁg& % I%HB g%'ﬁ g{()r-ﬂhg h(j)/\é’% é}”oup, a lower alkyl

alkoxycarbonyl group s agrou ove-mentioned

roup ARG YR U HBR AN th“&%&‘FB‘bﬁ 8Ei 2tIRchEawEl L?di-ﬂ@’ g5m alkoxy group),
a cycleadayipieym fethoxypanbp byl s@sdnand vdthetheloearbony) ghgdpyan group or an

alkox {SQRIGRY IRXYERROA FraHP ﬁb@b 111_113? SQQHBS@W%BQURX@@B%QW R, a halogen
the gg stit ent m ans argﬁ alrglno mono ubstituted with th

atom gp g |éf10é’](? ohercian Rﬂﬁ:l 8 8‘5?5%%]8“&“““‘5 the cycloalkoxy
grouprpgthPrasniné tytodip/ i dratisageni ﬁ@@m(qu thprapytzminongrogpbasubstituted with an

aikandﬁ@@{@ﬁpﬂaﬂﬂlﬁﬁﬁf@ufh@ b@%ﬁ@gﬂ@;ﬁf%ﬁ@ﬁcﬁ%ﬁ M{@@mwﬁﬁ@oﬁ&@ a formyl
rt-tﬁtg}{lar@lno roug1 30 Th Iowerglt |no rou fort

ErotPLiibstittient isan amlngnoroolf dIO\SNl{Ja ated with” ?“a’ %‘?&enp oyl group, a

heter%@d@éthawéﬂéﬂ%@%ﬁ@l@}kﬁf@a%nmélgmﬁg W@W&ﬁcmbamoyl group, a
lowerdilogtwtanying - gipup|caveietiiylaming greum, @‘ﬂ@fﬂw&iﬁﬁ ih@ng@%h)ap, an

ary ol YRR BO AR, 101 A S R SRR IARIRD SR T MARNON g roup. an
ary 083?83&%}% NP a3 CABGHEY e hipbyh&feding: forexaingiulignylamino group, an
arylsubfietijdoarvonylugradpyanakidyldénpory boropyraapy bioyioach o myb gpoup aan group,
an aryRARTERN aﬁh&%ﬁl&@p@&hﬂaﬂ%}ﬂm AREr AkvieR) @aﬁ%group

e e o
CthfimmmyﬁmamW@@ﬂmmWI group, a propylcarbamoyl
group, aThePPRePYIRRT Rasap Yhe (R BuBsRtHMIERBRMAY FBF QUPBle, a methyl group,
an ethy?cgr%lﬁ%}llgral @%%8% 8{0“ ‘a0 Es%i[:)mpyl group.
The lower alkyl group may be substituted with a halogen atom, a hydroxyl group
or an alkoxy group.
The lower alkyl group substituted with a halogen atom includes, for example, a
fluoromethyl group, a chloromethyl group, a 2-fluoroethyl group, a 2-chloroethyl group et al.
The lower alkyl group substituted with a hydroxyl group includes, for example, a
hydroxymethyl group, a 2-hydroxyethyl group et al.
The cycloalkyl group for the substituent includes, for example, a cyclopropyl
group, a cyclobutyl group, a cyclopentyl group, a cyclohexyl group et al.
The cycloalkyi group may be substituted with a halogen atom, a hydroxyl group or
an alkoxy group.
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5 butylcarbamoyl group et al. The di-lower alkylcarbamoyl group for the
substituent means a carbamoyl group di-substituted with the same or

different, above-mentioned lower alkyl groups. "Di-lower alkylcarbamoyl

group” includes, for example, a dimethylcarbamoyl group, a

dethylcarbamoyl group, an ethylmethylcarbamoy roup, a

dipropyldRfbARBI Gmios hetPBIBIspIcaaAsEyIon oXgRRlp, amethoxy group, an

ethoxyiisogropylsapbepoylcgropptet al. The arylcarbamoyl group for the
SubsTGH.MRBAS EAMANBY AN ARAVEMARHPOET BIEAN eroup.
two "ary| gro g therﬁ%H clucgng, or example,
ey R s SYHASTIARTBY Begapp 4 the above-
mentiprzgohthelieniev? gytoar bandiny ko roupceealasnT henhetetp arglodiarfoydxample, a
cycio;ﬁf@‘g}[bf@" é%ﬁ@@?éﬁ%ﬁﬂ@@@@@%@@ﬁ%ﬁfﬁ%ﬂ%ﬁbuwﬁ cvelohexyloxy group et
above-mentioned one or two "heteroaryl groups" bonding thereto,
including, for example, a furan-2-ylcarbamoyl group, a
furan-3- Q@g%hwt@mgpnalgﬁm@ﬁ gy}@aﬂg&m@ﬂwaﬁ be substituted with a
nitrogi@apiien-3-ylcarbamoyl group, a 1H-pyrrol-2- ylcarbamoyl group, a

1H-pyrrof3-y }cylc%ﬁr%‘al%x& gﬁg) 1MHCH%99 E%)PZ[ 6&% XLQ{&%R ~fth a nitrogen

1H-imidazol- a 3H- |m| car amoyl group,
atom i piglpiablypriteie)- 3%%1%%6%%9 ping. mqqr@z%rtrfacﬂari@gyfeaa&&ﬁ%&ﬂ an
azetidgrauploayl ¢tflp2 ptyiadiodis-§lsdorhpmoybgropipeadinaizele?sy lpattpambynopiperidin-
4-y] cEHHONR: A, thiazol-4-ylcarbamoyl group, a thiazol-5- ylcarbamoyl group, a

pyrldln- - carbamoyl ou yr carb grou

oyridin- A B BERGGHOUDE e LIRS aliphati ring may
be subsyitintidingtizayl @&rmbgﬂgmmoloavgwm&n&&ﬂlgmbm@pmou@@hyl group, a
formyPykélazi- 5?&5@@% hameyl2boaraupe@pyridazin-4-ylcarbamoyl group, a

Thpyraa A HRmey] Bt R R SRR S0P «bropions
group@ zin-4-ylcarbanoyl group, a quinolin-2-ylcarbamoyl group, a

quinolin-Bhyltawaaityl gl gr@lﬂﬂﬂéiﬂh§a/g?a[@aﬁ'ﬂﬁ)d ghoupnadmtioned lower alkyl

group'ESHlffﬁ' U é{!l?f% E%HBre%él;ﬁBSM l&%ﬁf%“&%l&ﬁ?%ﬁ%%yr group, an
isoquin I|n 4- ylca amo rou aqurna 2 Icar moyl group
ethylsalfmaé&rﬁt@:ﬁeaﬁsarﬂ &faﬁmmﬁsésyié%%%@w @réaaff%rﬂfonyi group et

al. quinoxalin-3-ylcarbamoyl group, a cinnolin-3-ylcarbanmoyl group, a

cinnolin- WQ@%@&K LOEaHI1 EFRGNEHRIAAL QR AN J)‘f%@%@é—ﬂi&ﬂﬁnﬁd lower

1H- 4.5-b 5-ylcarb d
R R e %%ﬁ%& SRR apsscarbony

groupgpreupthexserbxaul stz ok dsgrearyionpga irou goup et al.
benzo[dligaxaedlodyhearaamamies Qw3 the substituent means an amino group

mono: su%zf’{ Jegc’iowa&%fs %Ecaébﬁ%[a?%%ﬂ”o%ver Qini%%‘@%"'ﬁc Bé"ggtar)bé’xm le, a

enzoxazo ylcar amo group, Xazol amo
meth %ua%rappwwmmwmmmﬁdwwﬂ% SHSHteRY igpno group, a
butylaaihanroypgscup-withl ihenakheyemaht aned antontwgraialkyl groups”

bonding f1rai9. 0clusl (ot PyAmple BOSIREARATAGINR:Bup ai-

henylethylcarbamaqyl group, henyleth Icarbamo Igrou

Subst fh R Bmsamgﬁr%ameﬁgﬁﬁ AL ALK §FﬁB9F’dF&}ﬁig{g’ for

exama]e, a dimethylamino group, a diethylamino group, a dipropylamino group, a
methylpropylamino group and a diisopropylamino group.

The alkanoyl group for the substituent means a group of the above-mentioned
alkyl group bonding to a carbonyl group, including, for example, a methylcarbonyl group, an

ethylcarbonyl group, a propylearbonyl group, an isopropylcarbonyl group et al.
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5 The heteroarylalkylearbamoyl group for the substituent means a

earbarnoyl group with the above-mentioned one or two "heteroarylalkyl

groups" bonding thereto, including, for example, a

furan-3-yl-methylcarbamoyl group, a furan-2-ylmethylcarbamoyl group, a

furan-3- ylethylcarbamoy! group, a furan-2-ylethylcarbamoyl grou

furan-3 f%&ﬁ%@a T ey de)d HPEHD %ﬁéﬁﬂ%ﬁmambmwcagbmﬂ
group thmmhﬁrbﬁryimém;tlmtbahwy}@ﬁnupnedtmwﬁmaﬁkﬂ booyimethiyldarhdmaepdample, a
me&y@&H&n@fhﬁ?@&}ﬁ%&ﬁ%ﬂﬁM? O QU Icarbamoyl group, an

en-2-ylethylcar l@ a tﬁlo Nn-3- ro@/Icarbamo I

1sopr08¥§c§6 &h%l}n/nzaﬁb}%{ﬁé %ﬂ) yluar ({ﬁ‘? b)ﬂﬁ carbamoyl group, a tert-
buwlcmhﬁ@lwl)am@m@ﬂ@érbamoyl group, a 1H-pyrrol-2-yimethylcarbamoyl

group, %@Mﬁ%ﬁaﬂdﬁ%@ﬂb?ﬂ@%}g et Eheasubsmuent means a carbamoyl group

di- subst'ﬂu?é/c{ml ﬁ' pf/wofl%aép grpfoy 9 ggv a lH rrggd ){ﬁiglro %%Baﬁgg ybi lower

Ipropy Tcarb amoy group a TR
aikylc@ﬁfh@éiﬁsyf SRR e O BCX R R A ZbRB D rabeRab &Y aidgfyicarbamoy]
group,ldd-énhidazohDcytheibyleadapmaiibgspuioatbamoyl group, a methylpropylcarbamoyl
aroup %1@69 Iéa}ggmg#ﬁeé%ggu&yélgroup a 1H-imidazol-2- ylethylcarbamoyl

group, a imjdazol-5 er ylcarbamoyl group, a 1H-imidazol-4-

ylpropyldarbaHGHIGBAS! FA-IRTiche B H B PNEAIDAFBYRBISEraup with the
abovedhbimidadalns-oyl propidedidanpey/bgralimg thereto, including, for example, a

phenym%rga@]t R4 Mmmgé[@?ﬂ%g}%%gzgﬁﬁa& Hh2pBHRER-D- Aarbamoy] group

¢ al. ylmethylcarbamoyl group, a 1H 4-y ethylcarbamoyl group, a
1H-[1,2,3]triazol-5- ylethylcarbamoyl group, a
1H-[1,2, 3heidzbirdayipradpoa sneop| igrdbe sabsbljeng BirzroLgbamoyl group with
the abMW@Mﬁ@mamﬁylcﬂw*kﬁ:téi’éz{%zﬁgﬂdﬂﬁmio%dmg%ﬁéy‘lﬁ@rm%@rﬂi#&x@mpie a

4ltrigzol-5- ylmeth
f“?an-%ﬁit DO i i fisphn2yjcarbamost group.
thiophgpet éwaghsjﬂsmpaallim[@é ]tﬁ%\%ﬁ@%@ﬁyma%&iwmjr%uﬁcaébmwl
group Lt |- 2vidlxiazdl-pl 2bhdprop earpameigidupelsd-ylcarbamoy! group, a 3H-imidazol-
4- lcaﬂl%'é’}ﬁB ‘14 tQﬂPﬁ{b%’ﬁﬂ}’l‘a%‘P‘épyléaﬁlﬁ'éﬁ%ﬁg}‘!ﬂ?flﬁt@dﬁﬁ ?‘ﬁrﬂ‘j‘t}‘ afiRYb,

zo yimethylcarbamoy group, a thiaZol-4-ylethyl carbamoy group,

slearbgg I°§Py?e’t %b"dmawlgfoﬂﬁa@%ma%&@\ﬁem@&m- ROGHGRBT group: a
thiazoﬂhaﬂazbmm@bg(mmammaogﬁeulpadomazbgﬁwtpra)pwnhm%cryioyt@num group, a
pyr1d1m@§@agb){{9 lcarbamophigroy c@r&@tﬂaﬁ@%ﬁz@bﬁiﬂm@ﬂcﬁ@%ﬁ%yi group,

%%1 2[%{][ adiazol- 3 lethylc %/ I%rougE d 3-vlearb )
a pyr azo [%;-OﬂBI a?glgmloy Pj aj Y group a pyr azin-3 Yicaroamoy
group M}&]ﬂ%@r&zﬂp@wm@vﬁm b&pgrwi %ylcalbamoyl group, a tH-pyrazol-4-
ylcaxﬂ%ﬂ]gh@@%Q&ﬁpﬂﬂfM@WMﬂMHg a pyrazin-3-ylcarbamoyl group, a

pyraz :g :Zﬁolgﬁ 5;/ rlfgn Carg] gmg%%rrrlgt\jfﬁgroup a quinolin-3-ylcarbamoyl group, a
quinofip HTQ@FF&%HI @%@tﬁ}}l%ﬁ Blﬁﬁrbéimoyl group, an isogquinolin-3-
yicark{énﬁzﬁﬂ@tkaﬁbamh%q&ﬁmobméaymaykgﬂ(mm algqiinaclive allogibamoy! group, a

quinaSSAHRfo fcg?ﬁ SRS IHERE a@a 5&&&%9@&%&9@&%@ m ﬁﬂ@&%ﬁd%mmoy}
alk | gra ding to ratom dlng r[?or €x ple amet ylthio
sroup i A" Hpe%wgf RO 8 Brob D B TGO dlo e Bidazol-2-

yfcarb@ﬁomramyfgmnmm thé- bﬂmgldueﬁt}ﬁwabmglrgmmaﬁéi umdazo[4 5-
b]pylﬁm%eym%ﬂﬁf&%@ @aﬁpgaqqpbﬁmwmosaﬂ %W%Hﬁﬁb&q'gﬂﬁﬁfa

roup, ana hthal
reno T B ARl ey y@g e gt e
benz%@b%gmwaﬁ@g@ﬂg@mmt@géqwo} 4 yica:rbamoyi group, a benzoxazol-5-
ylcarbamoyl group, a benzoxazol-6-ylcarbamoyl group et al.
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5 mentioned aryloxy group bonding to a carbonylamino group, including,
for example, a phenoxycarbonylamino group et al. The
arylalkyloxycarbonylamino group for the substituent includes, for example,
a benzyloxycarbonylamino group, a 1-phenylethyloxycarbonylamino

' 2- phenylethyl I
grgggh? b ﬁ%ﬁﬁ}%ﬁ%ﬁgﬂ% r?(l%%gr%éu% aent 1s a carbamoyl group with the

above maphibytdhetieydocycatibehylbgninp Y roupletathdive alkodkitagb tmydamint:, 2
benzyﬁwﬁrf@ﬁta%&y bﬁﬁ'%ﬁ&&ﬁ%ﬁ%ﬂ@a&@ﬁﬁ&?ﬁ\?dﬁ%rﬁ@m@ E-smsmf%aoyi group, a 1-
nc

arbonylamin or exam
bt B R e e R s e 1
propoxyhedutigtiesnitilglethanoal, &trsmkf@ramaﬁ@maﬁmﬁ @f@@p mth@noyi group
with tfBStYentIeans she ahone: mﬂan@@kgmbﬁs’gb@uﬂlbg) AeiRgdd@uding, for

example mlnl% oup lrﬁ{:el a/fgzgrggﬂlgxﬁ%'g 18, gé&%_nl s gar gglgyi)gpdu%na furan-3-

ca onyamln grou pylcar up, an

ylethIg YEEPBBRy AR GROEIBY A rbéswhﬂé%eﬁﬁaﬁﬂmwmwﬁél group, a
furan-2+yipanpdayfaamingl group, iotithelsub3tifvenhnieabarthe laboue; méntipined?2 -

yimeﬂ%!ﬁé%l%gn?@ypg}wpgH’é#%%ﬁ&?'ﬁ‘%ﬂé%@%@f?&%!ﬁ 1188 @Hﬁeﬂﬂgwd' ﬂ‘g{carbamoyz
phenylcarbonyl ino gro p rbony amino
gmpg%ﬁalapaeﬁ abMREIRH A DA ﬁ‘éﬁ’nﬁw @Rﬂ?ﬁ‘ f?ﬁ% AoV oy 1H

yrrolg}edupefdmh@r@ubemtMmeé%ﬂ%@%y@ﬂémtm@whﬁwﬁgr@uﬁ{ pyrrol-3-
ylethyhﬁﬂﬁjdﬂﬂ)j}'fp Hh, @Mﬁﬁ%@2%ﬂﬂlﬂﬂl 3@1&1@&@@1’@[@3 a @?Pﬁyf'ﬁﬁ@onw
o iguRef TR A e P orou, = tapllen zovcarbon
y prOpgroup é{laﬁ FheTofver atk\ no rou O%T%é)’sug) itlen means
ylmethﬁbﬁbmyhgéﬂmrﬁeM@@R&P@fbﬂ@fw&mﬁ@w&%n@nm%m@@pﬁ
yimethyRtudingofoeexamp EiannilsuienyRara@auRoap, a 1 H-imidazol-2-
th I in Is Qu

R S s égi* R %@%L%ﬁ.m%?a'}ﬁsaﬁﬁ%ﬁ-e
Yipm@@%gﬂﬁ%‘ﬁt Loams adlaydazaientibreay st HoMairyled-gnidazol-5-
ylprogudabytacying@roup idLdidtrifoo biarinieh v @ieayisyl toroyaminia-grawplriazol-3-
yhnetﬁ‘yl@%gm@?f?%jbﬁ(#;%fﬂq AAHR-QIOUR. AARPRIRBIROr IPEME”WQ 3]triazol-5-

% al ﬁﬁ ﬁféfamo¥ rou pr or he substituent ﬂﬁ;ﬂo triazol-5
YlethyLGHFBARIOYt Sup-Rith 13l éi%‘& 607G aﬁk?}i‘&nﬁ gpdazol-5-
ylprofyderrgnthd wwinnelUdih g, 2fd toravhple a8 wmetapsuifanopl griddg | At ]triazol-5-
ylmetﬁﬂadﬁéaf@@pg{&x nglmrqwﬂ%ﬁfp@wlsﬁwel?@a&wrgm@l&f@mylz 4)triazol-5-

|met rou mo rou
T
ylpropmla@ﬁ}@mmm @rﬂﬁ@z ﬂnyér@%b%k?ﬂré @f@ltﬁeaafbw@ éﬁmﬂ%acarbmnoyi
groupafythigreup -boneling daramaylinasifanykgreup.vkehyiinthatas gxamples thiazol-3-
ylethﬂ%ﬁ%ﬁ#%ﬁa%b%%r%% ??&%Q@S’EM&W&%@ QH?&%Iqiﬁmropyicarbamoyi
group, a tlnazoi 3~y1pr0py1carbam0yl 0mup a thiazol-2-ylpropylcarbamoyl group, a
[1,2.4]thiadiazol-3-yimethylcarbamoyl group, a {1,2,4]thiadiazol-3-ylethylcarbamoyl group, a
[1,2.4]thiadiazol-3-ylpropylcarbamoyl group, a [1.2,4Jthiadiazol-5-ylmethylcarbamoyl group, a
[1.2.4]thiadiazol-5-ylethylcarbamoyl group, a [1,2,4]thiadiazol-5-ylpropylcarbamoyl group, a
[1.3.4}thiadiazol-2-2-yImethylcarbamoyl group, a [1,3.41thiadiazol-2-ylethylcarbamoyl group, a
[1,3,4]thiadiazol-2-ylpropylcarbamoyl group et al.
The lower alkylthio group for the substituent means a group of the above-

mentioned lower alkyl group bonding to a sulfur atom, including, for example, a methylthio

group, an ethylthio group, a propylthio group, an isopropylthio group et al.
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The aryl group for the substituent includes the same as those of the
above- 5 mentioned aryl group. The heteroaryl group for the substituent
includes the same as those of the above- mentioned heteroaryl group.
The aralkyl group for the substituent includes the same as those of the
above- mentioned aralkyl group. 10 The aralkyloxy group for the

substitu&hE QTR SINEPHY JBovEsHBISHO AT AIRHTBrOLP HRPRNFg AN aryl
group baydmr aiemoTesabstituedudrogd@ iscpreférabhhanbalogen@temmphthalen-1-
yloxy 152)%)41 RURI IOWeSx aliky group (the group may be substituted with a

alogen gtom, a hydroxyl group or an glkoxy group), a cycloalkyl grou

(the arouorE s G RETRR T PAR n GT TAFay Fapas dithe above-
mentigredriaiioaxzyron bhrainglkosyauuyandyelsalkoxingrehipgdae earbpls. a
phenoR{eRERRRIHIHAYhe sysloalkoxy group may be substituted with a

nitrogen.atom, and the nitrogen atom ma ubstituted with an.alkanoyl

oy e R e B R AR A Wample, o
benzylpyye Bigeadipiantaigrsdp haloaysreRoy8tper @t dary |
phenytavipxmaroyRigiablyramatogenpioming:iydoaxyh droupaaiionenapy 2-
naphtlf lmglb}f%%ﬁem%%ﬁgﬁfﬁégﬁgozo with a halogen atom, a hydroxyl

roup OXy group), or. x¥ group. A represents .
“(C(R3)(R®kpxyeqonylgnipogpis) oRBHPRASEE g8 Juridhgymentioned
alkoxyepoepdoindihydocgentatoytyraitydroxy| prdupire, lbwexaatiptbgroup, an
metho@RUMLALOHRIRG BRLBRY EraBx RLMEANSRRIA AR 8BIRREBISAnylamino group et

) hydrogen atom, a lower alkyl group, an aralkyl group or an aryl group.
al -C(R3)(R4)- for A concretely includes, for example, a single bond, a
methyledée gibay@H{GHI PP EIORSFRbsOfuthv sesgretesred seenesivgled alkanoyl
group%ﬁﬁin% methyiane areup; inibl(ﬁag,fﬁﬁ"‘éﬂﬁh@igii?%ﬂﬁﬂ%?l@éfl Wigy Mo &roup, an
methylamino group, an ethylamina 30.group. an isopropylamino group et
<ty R AR B eroup, an
isobutyleirpor B eHERRT8D2RY)-, -N(COR2)-, -N(R50)-, -0- or -C(O)-. R'
and R2 gachinderendéntlihepragefirabsydiogeteatoneansldweaibalkyhentioned aryl
carbo&%&%u?%oﬁ &95%%%?&%(%% %ER%};){B; i%%iﬁcﬁﬁlg’ ef%‘iee?&%efﬂ@, hydrogen

atom or a lower alkyl group. -N = for B incltdes, for example, a
phenyGapRIEATRhTAHRNG GRIIBISH- et BBy B RFY BradParalen-2-
ylcarbisopgropyls gionytmino group, a benzylsulfonylamino group, a -15

phenylsutfprylaming.arosR ebRluPfiheseuBefRath & the above-mentioned
aralkyrlng%t(puap osrllJ Eﬁg%aé" éQx%gﬂ?PEfo%%, ?r}c %85%;”}810 g}I{%rI?llp g, %rggl%ylcarbonyi group, a
naphthalen-1-ylcarbonyl group, a naphthalen-2-ylcarbonyl group et al.

The lower alkylsulfonylamino group for the substituent means the above-
mentioned lower alkyl group bonding to a sulfonylamino group, including, for example, a
methylsulfonylamino group, an ethylsulfonylamino group, an isopropylsulfonylamino group, an
n-butylsulfonylamino group et al.

The aryisulfonylamino group for the substituent means the above-mentioned aryl
group bonding to a sulfonylamino group, including, for example. a phenylsulfonylamino group, a
naphthalen-1-ylsulfonylamino group, a naphthalen-2-ylsulfonylamino group et al.

The lower alkylsulfamoyl group for the substituent means a sulfonyl group with
the above-mentioned one or two "alkylamino groups” bonding thereto, including, for example, a
methylsulfamoyl group, an ethylsulfamoyl group, a propylsulfamoyl group, an
isopropylsulfamoyl group, a dimethylsulfamoyl group. a diethylsulfamoyl group, an
ethylmethylsulfamoyl group, an isopropylmethylsulfamoyl group et al.

- 14 -



10

15

20

25

30

35

-N(CORZ)- for B includes, for example, a methylcarbonylamino group, an

ethylcarbonylamino group, an isopropylcarbonylamino group, a

phenylcarbonylamino group, a 5 benzylcarbonylamino group et al. Of

those, preferred are a methylcarbonylamino group, an

ethylcarbonylamino group. -N(RSO_L- for B includes, for example, -NH-, a

methylahfifi 6 It HIAN LY G YGRS BIsAsy RindnRy grosptigned aryl
group bendiylgiifen damirogooybg @ phenylsdibgn taminngiowpbenal sOfahoskgroup, a
naphtlﬁ'i%ﬁﬁ@%ﬁ’f%é%%r@d%%ﬁ% O%l%%@ é&u ﬁH%Y' ngroug. éﬁ? D "

represents - m2 -0-, - - Or - -, n eac

incopendBhdly14EPHEARE B SHPOH BRI S5, Gt SRS SRR o SIRYT
mentigredipryagrarakyl group or an aryl group. m2 means 0 or 1. R51

representieehbives g B g R Vel Rk BIQUReslBe (iR (AR Zie above-

menti fOE: [ ‘C|lége , f%r example, a single bond, a methylene group, -
¢ %ﬁ (nggZ- et al.. -N(R51)- for D includes, for example, -NH-, a
la

methylarit G GHIE aRER thmiHBS S UbI st iSRS YRS g R upf dagapbove-
mentiddkbthoatypretersed are -NH-, a methylamino group, an ethylamino group.
20 Q repﬂ‘f‘ré?xﬁﬁ%&)ﬁ%’&@%ﬁe%@sﬁ%@&?ﬁk&m the HOUBRIAE ntioned aralkyl

following formula (111 W (nq [wherein the symbols have the

group bopding 1o, Al ey 888 concretely includes, for example, groups of the
followinglter subldi (kial grald N N pZifaplita i@l tigondthib, X oAy Neul, a lower
alkyl gi t}% &Wﬁ&% bPsuRetdid Nﬁfﬂ'ﬁ@l@dé@ﬁl kol @ liﬁd?())é(ﬂlglﬂ'oa) or an alkoxy

111-1- | 111-1-6) NN N I W NH II W NH VX\ NH X" IX N
group %\c;‘v/:}o SRFB g(hﬁ goypEngy 860?11 s’utute‘j Wl\{g a ﬁla

or an alkoxy group), an alkoxy group, a cycloalkoxy group (one carbon atom constituting the
cycloalkoxy group may be substituted with a nitrogen atom, and the nitrogen atom may be

logen atom, a }7('1_1|‘0XY1 group

substituted with an alkanoyl group), a cyano group, an alkanoyl group, a lower alkylsulfonyl
group, a lower alkylthio group, an aryl group, an arvloxy group or a heteroaryl group; more
preferably a halogen atom, a hydroxyl group, a lower alkyl group (the group may be substituted
with a halogen atom, a hydroxyl group or an alkoxy group), or an alkoxy group.

A represents -(C(R*WR 1=, -C(O)-, ~O- or -N(R)-.

R* and R each independently represent a hydrogen atom, a hydroxyl group, a
lower alkyl group, an aralkyl group or an aryl group.

ml means 0 or 1.

R’ represents a hydrogen atom, a lower alkyl group, an aralkyl group or an aryl
group.

-C(RHRY- for A concretely includes, for example, a single bond, a methylene
group, -CH(CHj;)-, -C(CHs;),-. Of those, preferred are a single bond, a methylene group.

-N(R®)- for A includes, for example, -NH-, a methylamino group, an ethylamino
group, an isopropylamino group et al. Of those, preferred are -NH-, a methylamino group, an
ethylamino group.

B represents -N(SO;R')-, -N(COR?-, -N(R*")-, -0- or -C(O)-.

R! and R? each independently represent a hydrogen atom, a lower alkyl group, an
aralkyl group or an aryl group.

R* represents a hydrogen atom or a lower alky! group.

-N(SO;RY- for B includes, for example, a methanesulfonylamino group, an

ethanesulfonylamino group, an isopropylsulfonylamino group, a benzylsulfonylamino group, a

Z15.



(111-1-7) (1I-1-R) (11-1-9) (111-1-10) (111-2-11) (111-1-12) (IHI-1) groups of
the following formula (111-2): /INN XX JX0X0 Y\V~V~Y~00nlII
ZpZ,-NHZ,-NH WyoW W (111-2-1) (111-2-2) (111-2-3) (111-2-4) N
Y WXX~0"0ZWNorZWN HH (111-2-5) (111-2-6) (111-2)

roups of the following formula (111-3): -17 I N 11 X NH Z X\ NH Y X\ INAH Z
pheny{s\Hpisaning gour sto A thrasevpiafenad roamethayeeu fumebamino group, an
ethanddlfoPBin{ibble@up) (111-3-5)i I IN NN XXXX\Y 'X11\0Y ~\V~HH

11 1tit 'Nféo%z Lot e &'353 PeQaYX ?Jic\ééd? %Qx%&lé; g%up, an
(111-3-7) (I-3-8) (111-3-9) (111- 3 groups of the owmg formula
ethylcefgﬁinﬁbar&lﬂp Fgroup, an isopropy carbonylammo group, a phenylearbonylamino group, a

5 benzylcarbonylamino group et al. Of those, preferred are a methylcarbonylamino group, an
ethylcarbonylamino group.

N(R%)- for B includes, for example, -NH-, a methylamino group, an ethylamino
group, an isopropylamino group, a benzylsulfonylamino group, a phenylsulfonylamino group et
al. Of those, preferred are -NH-, a methylamino group, an ethylamino group.

10 D represents (C(R**WR*Nma-, -O-, N(R")- or -C(0)-.

R*® and R* each independently represent a hydrogen atom, a hydroxyl group, a
lower alkyl group, an aralkyl group or an aryl group.

m2 means 0 or 1.

R’ represents a hydrogen atom or a lower alkyl group.

15 -(C(R3O)(R4O))mz~ for D includes, for example, a single bond, a methylene group, -
CH({CHj)-, ~-C(CH;)o- et al.

-N(R*)- for D includes, for example, -NH-, a methylamino group, an ethylamino
group, an isopropylamino group et al. Of those, preferred are -NH-, a methylamino group, an
ethylamino group.

20 Q represents a methine group or a nitrogen atom.

A group of the following formula (IIT):

(1)

[wherein the symbols have the same meanings as above] concretely includes, for example,
groups of the following formula (11-1):
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YXYXV-X\YX\ 11111tZ,0Z,0Z,NHZ,NH WwWIWO00O0orO
(111-4-1) (111-4-2) (111-4-3) (llI-4-4) (111-4) groups of the following
formula (111-5): 11NN XOX0XOX0 VVZ ZWZW CH, ZW Or
W CH3 (IlI-5-1) (111-5-2) (111-5-3) (111-5-4) 5 (111-5) Of the groups of
formulae (IlI-1) to (111-5), preferred are groups (111-1), (111-2) or

O -

fepresents aGroup of the Followmg formula (Il): -18 R7 ... R7 N (NR8 u N,
an-1-1R 8 N- R' gt al) (11-2)ufH-8).... R7 RiA-R6 or REi(lsk-4) (II 5)u(i%)
[wherein the symbols have the same meanings as above]. Any hydrogen

N
@‘ , OX0 or@an
3 " o
Jhydr n
W- [¢]

aﬂom or a lower alkyl group R7 and R8 each mdependentl(}/ represent a
au-1-fpwer alkyi-group, a cyalaalkyl groupm-amaralkyl graup, a heteerryJa}kyI
group; or Rl and R8 together with the nitrogen atom to which
(LE1-1)

groups of the following formula (III-2):

i
N
¥ v
it f
S Z. A _NH

(I1-2-1 (I11-2-2) (11-2-3) (IT1-2-4)
/
N

vl v IR

H o " o

WG N or Zo® iy

(IT1-2-5) (IT1-2-6)
(11-2)

groups of the following formula (II1-3):

-17-



they bond form a 4- to 8-membered nitrogen-containing aliphatic
heterocyclic group. 10 Or R7 and Ca together with the nitrogen atom to
which they bond form a 4- to 8- membered nitrogen-containing aliphatic
heterocyclic group. "4- to 8-Membered nitrogen-containing aliphatic
heterocyclic group' concretely include, for example an azetidinyl group, a

Fpholino gifou et al. 15T dly includes,
e gBrexampley oW -1-1): P, (NN N (NN
y\,NQNNrg(r H HSCH,BC 3LH3 B JLCH3N. N
WOUH TR6N | NONTEHT 1y 3 N{)GH3 “CH3 &H3HCH% CH3EH3YH3IC H3C F
ONN NIIIC Ir3U113 HBOC %QSZH3CdNN
(Iﬁ(r) I%ghs 113" 3 'EH3 CH3 N H/~N Wﬁ% C"CH3 H
GH3 H3C C1H3('--CH3NN r)CH3 N N%, ,CH3'CH,NN(r)CH HHH
H3 (11-1- f those, pr red are g s of the follo 'H formula
1 1 -2):
X
\ Yo N
I
/ Z, =
W E O
(H11-3-6) (111-3-7) (I11-3-8) (I11-3-9) (1TE-3-10)

(11-3)
groups of the following formula (1I1-4):

N N
WX K WX s
Yoo Yoo N YU
il 15 1t i
2, = O 2z, = O Z, = MH Z, NH
W W W H W H
0 0 o] or o]

(I11-4-1) (117-4-2) (111-4-3) (111-4-4)

(I1i-4)
groups of the following formula (I~ 5)

N
X
R o Y 0 e o
Y
W / \Z} %
Z“W * N Z-W or W (_“,H3

(111-5-1) (11-5-2) (I11-5-3) (111-5-4)

(IIE-5)
5
Of the groups of formulae (1II-1) to (I11-5), preferred are groups (II-1), (11I-2) or
(Il1-5); more preferred are groups of (111-1).

Of the groups of formulae (11I-1), preferred are groups of (I1-1-1), (11I-1-2), (HI-1-
3), (I-1-4), (11-1-5), (IT1-1-6), (I1I-1-7), (11I-1-8), (11I-1-9); more preferred are groups of (I11-1-
10 3), (HI-1-4), (II-1-5), (111-1-6) and (111-1-7).

R represents a group of the following formula (11):

- 18-



15

-20 CH3 ON ()N N ()N N N N(r)CH CH3 CH3 CH3 CH3 3 (r)CH3 H3C
CH3 Y(r)N N\-~CH3 N N(r)CH3 N% N CH3N N |1 (r)CH T3 CH3 CH3
CH3CH3CH3H3CH3CF (’"NNONNNO--~~)NN CH3 CH3CH3
CH3 CH 3 p(r)CHy H3C H3C (r)N/~N NN oN~/N CH3 CH3 or CH3 CH3
(0-1-2) and more preferred is following; H3C ~ ~N"~/N~ N-~ ~i ~/ N~N~
N CH3 CH3 U113 CH3 CH3 H3C F p(r)CH3 H3C H3C Ni N (r) ~/N (r)N
N N/~N N;70¥VN CH3 CH3 CH3 CH3 CH_}’;:.CHB CH3 The group of formula
(11-2) co cretély includes, for examIeRgrb'ups of the 5 following formula

. WNLTR NQ $300CHT R NJ:0 P | (r) RIEN3 SN,.,CH3
i

\_) “RE ™~N IN--RT
Rﬁ mca

(1-1) ; (11-2) o may
’RY §7
\N_O \N/\Cb
) )
RS or RS
(i1-4) {ii-5)

(1)
[wherein the symbols have the same meanings as above].

Any hydrogen atom in the formulae (II) may be substituted with a group
consisting from a lower alkyl ( this alkyl may be substituted with halogen, oxo or an alkoxy), a
cycloatkyl, a hydroxy, an aikoxy( this alkoxy may be substituted with a halogen), and a halogen.

R® represents a hydrogen atom or a lower alkyl group.

R” and R® each independently represent a lower alky! group, a cycloalkyl group,
an aralkyl group, a heteroarylalkyl group; or R” and R® together with the nitrogen atom to which
they bond form a 4- to 8-membered nitrogen-containing aliphatic heterocyclic group.

Or R’ and C* together with the nitrogen atom to which they bond form a 4- to 8-
membered nitrogen-containing aliphatic heterocyclic group.

"4- to 8-Membered nitrogen-containing aliphatic heterocyclic group” concretely
include, for example, an azetidinyl group, a pyrrolidinyl group, a piperidinyl group, a
homopiperidinyl group, a morpholino group et al.

The group of formula (II-1) concretely includes, for example, groups of the
following formula (1I-1-1):
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NNN(@NEN%~NNNNN S\-CH3()NSN ()NorN (0-2-1) 21 _

The group of formula (11-3) concretely includes, for example, groups of the

following formula (11-3-1): H3C -CFi CH3 CH3 6\ CH -N ()~ "-j 3-NON

m\-j t-<CHN3N CH3rCH3CH3CH3 NN=NN-NN-~NN CHS3

CH3 ONN - ()N N -N~% or (0-3-1) 5 The group of formula (11 4)

L~ nc@‘ncludes for ex e, groups of tq@)llowmg formﬁa3(11 4-1):
- ONTN ) WdtN.<CHa TS OHa GA3 CRR-Cie tHy-\ H3

CH--V-CH, _N(N-GX@H -N N~CH3 ()Nl -N CH3 CHa§H3 CH3 H CH3

CHaN-V _NN (NN N-NNHHCHa-NLEHa HN _CH3 H &l
10 Ofr[lqmge, preferred groups of th wing formula (1
CHs 3
N N '
\rf/\v vCH3 \?N ‘CHS \N/\\/NY \NNN\CH
CH CH, &y ) :
s ~ 3 CH,
Q F
CH3 . CH; CH; | éHs
0=CHj H3C O
\N/\/d N/\/ N’\/\Q NN
&h, -

\N/\/Q \E/\/NQ \ENNQ \g‘/\V’NO

I
CH; H;C
GHs }—-CHa |

HyC” “CH,
~ N N
ﬁ/\/ “CHa \ﬁ‘/\/ “~CHs \g/\\/ CH, \H/\/N‘CHg
N or

(H-1-1)
Of those, preferred are groups of the following formula (1I-1-2):
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-N ;N--a _N~NV -NO CH3 CH3 CH3 CH3 N aN CH3 CH CH3 N (r)N

CH3 ()N CH3 ()N CH3 N NvCH3 H CH3 CH3 CH3 CH3 orCH 3 a

(0-4-2) 22 The group of formula (11-5) concretely includes, for example,

groups of the following formula (lI-5-1): 4 CH3 Y H3C CH3 H3C H3CO

H3TTNN ~NN-CONCO (r)T I CH3 CH3 CH3 CH3 CH3 CH3 (H-5-1)

}QQ/@ groyps of formula IQ@oreferred are @os of (11- 1), 5 31 -2), (11-3),

(11 4)=='more p group %I nc‘e Y, tompounds

C"bf formula () or thBIE pharmaceutlcaﬂygacceptable sd;l{.g include, for

example, the following:
Tran hloro-3' oxd‘J methyl-N-(2- @Iidin -1-ylethyl)-k

’LQ% hexa ne 1,1'-(3'H %i’z’al%(;benzo uran]-4-carboxamithg, 10

Thihs 8- 0%0-N N:(IZ pipedi My??fl’ﬁ)f}-spmo cyeloh®xane-1,1'-(3'

CHH) -4'- azalsobec}:ﬁpfuran] 4- carbd%gmlde CH; ’L é‘H
Trans-3"-oxo-N-methyl-N-(2-pyrolidin-1-ylethyl)-spiro CH3
[cyelo ne-1,1'-(3'H):¢'- azaisobenzpéyran]-4-carboxamide, Trans-5'-chl
oro-3t0xo/N-methyl-N-(Z=pjperidin-1- yI et fiyl)¥spiro [cyelohe»ﬁé

NI- % =15 asafSobe ran]sxearsexam N

CH]'rans -3'-0Xx0- N-érg@thyl N-(2- plperlém 1- ylethgﬂgsplro(l:H
[cyelohexane-1,1'-(3'H)-5'- azalsobenzofuran] -4-carboxamide,

Trans-3P0%8N-metlyl-N<(2-pyrolid k¢
n-1- ml) splro[cycl exgne-1,1'-(3' H)- -
~ /aza» nzo amfhmébx/

CH Trans-3'-0xo- Ncmethyl -N-(2- plper@p 1-yletrwy))-spiro[cyclohexane-1,1'-(3'
*H)-6'- azalsobenzofuran] -4-C&rboxamide,
Trans-3'-0x0-N-methyl-N- @_{p_lgsarldm 1-ylethyl)-spiro[cyclohexane-1,1'-(3'

and more preferred is following;

H;;C
N/\/N \N/\/NQ ~ /\/NO ~ /\/O N

-—CH
Ha c 0 3

Nf\/N ~ /\/Q N/\,rj \N/\/ N/\:!?
SHy

CH3 CH; c;-;3 CH3

The group of formula (11-2) concretely includes, for example, groups of the
following formula (II-2-1):

C

\5 ‘5 é é CSNVCH3 §NVCH3
5 - :5 0676 &

(i1-2-1)
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azaisobenzofuran]-4-carboxamide,
Trans-5'-fluoro-3'-oxo-N-methyl-N-(2-pyrolidin- | -ylethyl)-spiro
[cyclohexane-1,1'-(3'H)-6'- 25 azaisobenzofuran]-4-carboxamide,
Trans-5'-ethoxy-3'-0x 0-N-methyl-N-(2-pyrolidin-1-ylethyl)-spiro
[cyclohexane 1,1'-(3'H)-4'- azaisobenzofuran]-4-carboxamide,
Trans-5 Lifetion o loxaunarthl Faeces Ehp sidnsles. iotsyniapitofegunsibihe
followamefariiy(3'H)-3-1 azaisobenzofuran]-4-carboxamide, 30
Trans-5'-ethoxy-3'-0xo-N-methyl-N-(2-piperidin-1-ylethyl)-spiro[cyclohexan
e-1,1'-(3'H) ¢ azaisobenzofuran]-4-carboxamide,
/‘“‘Tkans 5 methM -OXEHN- metlwl-—N-(Z- plidin-Jeytethyl)spiro[sy
N\__ﬁé P-(3'Hp4- aiobenzotifa ijMrcarboxarmie ""<c
Trans 5'-propoxXy-3'-oxo-N- methy- -(2-pyrrolidin-I- yethyl) spF’ro[cyc
ne-1,1'-(3'H)-4'- azalsobenzofuran] -4-cargoxamide,
N/"’I‘Yﬁ_qﬂs@gﬁ@rph%m |)A7EEE-N-m _gf"ﬁyrrom- lgfRyl)-spiro
wlogclo ne-1,1 sobenwan] -4-carboxaniide,
Trans-5'-(dimethylamino)-3'- -0XG-N- -methyl-N- (2 pyrrolldln |- erthyI)\,
cIohexane 1 1'- (3 H) -4'- azalsobenzofuran] 4a

__ rboxaml
— T -mdthy}p {2-pykolidin- ert yl)- sp|
_oiexa benzo’fu-pa(n]-4 saoxamide:

Trans-5'- (plperldln -I- yI) -3"-0x0-N- -methyl-N-(2-piperidin-I- yI 1)-spito[c
hexane-1,1'- 10 (3'H)-4' azdlgésoéhzofuran] 4-carboxamide,

5 Trans-5 henoxy-Sf-ptadagthy bivd2tpipeneinity | eshylspiel gyslghRexane

alsobenzofuran] -4-carboxamide,
pyridin-3-yloxy)-3'-0xo-N-methyl-N-(2-piperidin-1
fOHOVV?ﬁs %‘E%d loxy)- hyl-N=( idi

-ylethyl)-spiro[cyclohexane-1,1'-

zais ]-4-e xamide, 15 CHs
_Ngm h_wm%z hm rreli sgj,;p@w_ﬁ’@gan

&, e-1,1'-(3'H)- éﬁsazalsobenzof@{:@n] -4- oxarmde CH3
Trans 5'- phenyl 3 oxo N- methyl -N-(2- p| erldln | -ylethyl)-spiro
hexane m Fan]-4- ﬁoxande VQN_Q
ans@is(4- /1)-3=0p0-N- GiN-(2Pipetidir- -9Ie_th pir

casclohexane Je; 20 (3 H) -4' azagsobenzof Iran]-@f'ﬂearboxamlde

Trans-5'-(pyri 5-yl)-3-0x0 ethyl-N-(2- plperldm -| i_}/Iethy ir0 y—=CH,
cIo %@H) -4'-azaigobenzqg Iran] -4-da mfde ‘(_

{6-mithogy pyriyn-3H1)-37 ?@ a -(2 pqyena'ﬁ CHa
A 1ylethyl) splro [cyclo ane-

ﬁ _ﬁ@')ﬂﬁs azaisobenzofuran]-4-carboxamide, 25
44 (methylsulfor]X %;’)henyl] -3'-0x0-N-methyl-N-(2-piperidin-I-ylethyl

10 Of those, preferred are groups of the following formula (11-4-2):

0= ,CN-Q 0

" - I Y ‘*O

CH, CH, CI:H;; CH,

CH
O o 0O
N N._.CH ,CN
N NE _{; - C"‘*a ~ N m\CHg
CHs . G, CHy 3 or &,
(11-4-2)
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10

20

25

30

spiro [cyclohexane-1,1'-(3'H)-4'-azai sobenzofuran] -4-carboxamide,
Trans-5'-(6-methoxypyridin-3-yl)-3'-oxo-N-methyl-N-(2-pyrrolidin-l-ylethyl)-
spiro[cyclohexane-1,1'-(3'H)-4'-azaisobenzofuran]-4-earboxamide,
Trans-5'-(I -methyl- |
H-pyrazol-4-yl)-3'-oxo-N-methyl-N-(2-pyrrolidin-1-ylethyl) 30
spiro[cyciBhaxaHeot fprpila( f%&%%ﬁéﬂidﬂﬁ&ﬁf&%&@%@déwups of the

followhigrisrbie(d, diefmgthoxypyrimidin-5-yl)-3'-0xo0-N-methyl-N-(2-piperidin-1-yl
ethyl)- spiro[cycl ane-1,1'- 4'-azaisobenzofuran]-4-cagaxamid

HLRNsHrethyl-3' @N methyl@piperkﬁo Emyl)mlciﬁ/clohexa@

T DYE5-4'- azais benzofuran]- -carboxamld 35

- ethylZ, B riettRe et [ewo I"'ﬁ fu

EH ridingjy4- hy:.‘%m EH, E j
3‘I'rans 4'-chloro-3'-oxo-N- mef’hyl N- -(2- plperldln | -ylethyl)-spiro

cyclonexane- azaiso uran carboxamiae,
[cycloh 1,1'-(3'H)-5" % ]-4-carboxamid
2

Trans-4'-chloro-3'-oxo-N-methyl-N p rolidin-I-ylethyl)- splro[c¥clohexan
e-1, 1'-(3Hjbs M%@B&ﬁw@ﬁréﬁ} pestansigeoups of (11-1), (11-2), (II-3), (U-4);

more prEBE<l-4RegioxXys 3FORorN-methyl-N-(2-piperidin-
- erthyI)Cs(% ?é%{r?qu)éggl(%(aml é%ﬂ)ognula (I) or their pharmaceutically-acceptable

azaisobenzofuran]-4-car
salts igglyde. 400%%&&%3@8% ]NVVHéihyl N-(2-pyrrolidin-I-ylethyl)-Spiro[cyclohex

Transdhetld(3 HxbManaidohenz dfpyarlidicarhdxduylideyiro] cyclohexane-1,1"-(3'H)-4'-
azaisobtaSrt: @)g)él.gogéﬁlgjemethyl -N-(2- plperldln | -ylethyl)-spiro

Trans AR @Q}.]%l B e e tresan
azaxsc@q;aoﬁgw)]% cakaisopelzofuran]-4-carboxamide,
TransTa’%ﬁleﬁi%l@ﬁsmwyz%aﬁi@ﬁiﬂruem%%@p@f@m@lehéxane-1,1'~(3'H)~4'~

azalsogem&ﬂéer@'% cglr%lohexa e- 1, 1'-(3'H)-5'-

uran -car bxamlde 15
TransT¥apofoid opre oyt -KR-mieeriin-(2leydliamrniaseiyspeoic k-4
azais@e@@efd:aia}@éd)’rﬁxa’m&lspbenzofuran] -4-carboxamide,

Trans-@ - —cf¥8 B r(Na g;b‘?gé?f&'nsl %F&JHQE ﬂa@'&%&éﬁ%‘iijﬁ‘:d}}{ysu

et p|ro cycl ane-

azais ?an(@fllf)a- ~&Faibeserturan]-4-carboxamide,

TransT¥amsa 4N methyl-3-Gkeivrohdihyl-M<@rpiperich pyaitattndpspird-(3'H)-5'-
azmscﬂ%%ﬁ}?ff'@é% 19-1,1543:Hi@s; 20 azalsobenzofuran] -4-carboxamide,

Trany S i@ N R G oo
azaisohensdirpehybdoonoremethyl-N-(2-piperidin-I-ylethyl)-spiro[cyclohexan
Trans%ﬂ-oko(&'—']'}lé m@@%mfﬂ%ﬁ%@ﬂwsﬂﬁoﬁé{m@—l 1'-(3'H)-7"
azals(;%eﬁzo urgg h par Or;(%p 1I e3 -0x0-N-methyl-N-(2-pyrrolidin-I-ylethyl)-spiro[cy
Trans-5' ﬂuoro 3 OXO-N—methyi—N -(2-pyrrolidin-1-ylethyl)-spiro[cyclohexane-1,1-(3'H)-6'-
azaisobenzofuranl-4-carboxamide,
Trans-5"-ethoxy-3"-0x0-N-methyl-N-(2-pyrrolidin-1-yiethyl}-spirolcyclohexane-1,1'-(3'H)-4'-
azaisobenzofuran}-4-carboxamide,

Trans-3'-methoxy-3"-ox0-N-methyl-N-(2-piperidin- 1 -ylethyl)-spiro[cyclohexane-1,1"-(3'H)-4'-
azaisobenzofuran]-4-carboxamide,

Trans-5"-ethoxy-3'-0x0-N-methyl-N-(2-piperidin-1-ylethyl)-spiro| cyclohexane-1,1'-(3'H)-4'-
azaisobenzofuran]-4-carboxamide,
Trans-3'-methoxy-3'-0x0-N-methyl-N-(2-pyrrolidin-1-ylethyl}-spiro{cyclohexane-1,1"-(3'H)-4'-
azaisobenzofuran]-4-carboxamide,

“23 -



16

15

20

23

30

35

(3'H)-5'-azaisobenzofuran]-4-carboxamide, Trans-4'-(1-methyl-1 H-pyrazo
[-4-yl)-3'-0x0-N-methyl-N-(2-piperidin-1-ylethyl)-
spiro[cyclohexane-1,1'-(3'H)-5'-azaisobenzofuran]-4-carboxamide,
Trans-4'-phenoxy-3'-o0xo-N-methyl-N-(2-piperidin-I-ylethyl)-spiro[cyclohexa
ne-1, 1'-(3'H)-5'- 30 azalsobenzofuran] -4-carboxaniide, ,

Trans-prapas a5 PopHERER) S G RRplitian et R BREHAoP R lshifd TD-4-

azaisolgyclohexapé-dabeX3iki)i& ' -azaisobenzofuran]-4-carboxamide,

Trans- Eﬁﬁﬁ)ﬂ)h@yﬂr@ gj N3l MQOQ’IQ%%NWM&)#\@@!RQ”@M}X %;Ef)fg[cg‘f;’d[@ﬁ@@he 11
oh exan% -5'-azaisobenzofuran]-4-carboxamidé

GH)-rrafsy fﬁﬁ?é ff Vit “methyl-N-(2-pyrrolidin-l-ylethyl)-spiro[cycl

Transdhédg@mhylam@mi Shardd s@b&n&@ﬁu@@]}zﬁ@aﬁb@ﬂ@dﬂﬁwl)vzﬁl of[cyclohexane-1,1'-

(3'H)-& Lg%ggbg;wﬁg Jﬂgafgggag%%methyl -N- (2 pyrrolidin-I-ylethyl)-spiro[cycl

T R AR S iy

(3'H)-dlukekahenzoiugs Fﬁ‘@ré@&%@@@nzofuran] 4-carboxamide, 5
Trans E"E(@’év&iﬂﬂwd:mr%isdk&}oxlﬁbﬂiwﬁt@&ﬁbéﬁwm@&wﬂﬂiwQ@Mkwﬁﬂh@m@1,1'-

r exan sgp}\?f ofuran]-4-carboxamide,
3H)- rg‘(r?% §&?6‘§ﬂ§r‘?% %-é)xo- [aréethyl N-(2-pi erldln -i- erth I splro[cycloh :
Transehphen -3 0- gﬁ@éﬁéﬁ%&m%}lmlca XhniRje [cyclohexane=11%-(3H)-4'-

azaisobeansthtgmyrézimpleRaondeN-methyl-N-(2-piperidin-l-ylethyl)-spiro[cyclohex

Trans@?p_lyﬂd‘ (‘?ﬁ}léxy}@ a&?dsﬂhﬁ@ﬂi%{w@@ié GREREXAMIdSy1)-spiro[cyclohexane-1,1'-
thyl-N-(2-piperidin- I -ylet yls -Spiro

Trans-5' benz -3'-0
(3'H) fkf&?&ﬁ%‘?&%@ ffi“}g %@‘E)’benzofuran] 4-carboxamide,
T ranﬂﬁ’aﬁs:@lhydmxﬂﬂa‘n@ﬂwwﬂ@fhym&h@npl pkidinit)-yrahldydphofeyetbHedH)-4'-
Walsdﬁ%ﬁ&gﬂmgcm%ﬁgp@zofuran] -4-carboxamide, or 15

Trans- § %ﬁié;’(}g%%g‘l 8_%_@;?2}3}%%_?— Oeé%dérag%g 15 Ii?‘ gdl& alghy)lsjzg'ﬂ)-di'-
azazsqb@@%m]-ﬁi -carboxamide,
TransT¥a@asrhioneioxyr-3=o0xo-N-medml-N-2gipetidinilyieinysshonicyolazexe-1,1'-

(3'H) ?‘n&%f%}-met% a@zgl%}%mm gn] -4- carboxamlde 20

rans- -0x0-N met pyrrolldln 1-ylethyl) splro[c clohex
Trama‘}]épfrirn(@lprfz‘y aia‘?§8b§rf?8m¥ P EAR d wetl 1yl)ysp1ro[cyc ohexane-1,1'-

(3'H)- 'ﬁraasmh&mb@xgﬁwem@dmiﬁyl N -(2- plperldln -l- ylethyl) spiro[cyclohexa

Transn§ Ll ShDs D RRRIS §0M@N O eridin- IuyEethtrI) S 1ro[cyclohexane-

-4 me%-l 3'- oxo- -methyl-N-(2-piperidin-1-ylethyl)-Spiro[cyclohexan
LT (%@5 ARS8 TR SR e %ﬂ’g €4-carboxamide,

Trans-5'-[4-(methylsulfonyl)phenyl]-3"-ox0-N-methyl-N- (2-p1per1din-l-yiethy1)-
spiro[cyclohexane-1,1'-(3'H)-4"-azaisobenzofuran]-4-carboxamide,
Trans-5'-(6-methoxypyridin-3-y1}-3'-oxo-N-methyl-N-(2-pyrrolidin- I -ylethyl)-
spiro[cyclohexane-1,1'-(3'H)-4'"-azaisobenzofuran}-4-carboxamide,
Trans-5'-(1-methyl-1H-pyrazol-4-y1)-3'-oxo-N-methyl-N-(2-pyrrolidin- 1 -ylethyl)-
spirofcyclohexane-1,1'-(3'H)-4'-azaisobenzofuran}-4-carboxamide,
Trans-5'-(2,4-dimethoxypyrimidin-5-y1)-3'-oxo-N-methyl-N-(2-piperidin-1 -ylethyl)-
spiro[cyclohexane-1,1'-(3'H)-4"-azaisobenzofuran|-4-carboxamide,
Trans-5"-ethyl-3"-ox0-N-methyl-N-(2-piperidin-1-ylethyl)-spiro[cyclohexane-1,1'-(3'H)-4'-
azaisobenzofuran]-4-carboxamide,

N-methyl-7"-0x0-N-(2-piperidin- 1 -ylethyl)-7H-spiro| cyclohexane-1,5'-furof3,4-b|pyridine]-4-
carboxamide,
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Trans-4'-(1-methyl- |

H-pyrazol-4-yl)-3'-oxo-N-methyl-N-(2-piperidin-1-ylethyl)-

spiro[cyclohexane- 1,1'-(3'H)-5'-azaisobenzofuran]-4-carboxamide,

Trans-5'-pyrazinyl-3'-oxo-N-methyl-N-(2-piperidin-I

hyl)-spiro[cyclohexane-1,1"-(3'H)-4"-
Tmﬁsgzﬁi%ﬁéﬁzé mebsidbKainigeridian] asthetbrrirelsudahor e, -(3'H)-5"-
aza1somﬁt§fﬁ1ﬁif]me@ﬂfmgﬁh&pompound of the formula (I) A compound (I-1) or
c t | ;

e e Dlontg e nod S Sh AR RIS -
azaiSoPRF 1B PN proces | m2 proces 2m2 o (1) 0 (2) 0 (3) Z X
Trans @Higthokp<0btdl N WidtiyENWE grpees B-O- pirabel-4p@oghrpcled Scam Ini2- (B H)-5'
azaiso¥BnOdRt K1 &N Gt de,, 000H W W (1O proces 6 (O m2m2 0 (6) O

Trans(z %%%;}(ﬁ%%xmu nﬁ%yiwgfpyrrgfjdl? n~H~Nyifethl\3|/1§{gpF1\)r%£: iohexgI 3)1 -(3'H)-5'-

azaisobenzofuran|-4-carboxamide,

Trans-4'-ethoxy-3"-0xo-N-methyl-N-(2-piperidin-1-ylethyl)-spiro[cyclohexane-1,1'-(3'H)-5'-
azaisobenzofuran]-4-carboxamide,
Trans-4'-ethoxy-3"-ox0-N-methyl-N-(2-pyrrolidin-1-ylethyl)-spiro{cyclohexane-1,1'-(3'H)-5'-
azaisobenzofuran}-4-carboxamide,
Trans-4'-isopropoxy-3'-oxo-N-methyl-N-(2-piperidin- 1-ylethyl)-spiro[cyclohexane-1,1'-(3'H)-5'-
azaisobenzofuran]-4-carboxamide,
Trans-4'-1sopropoxy-3'-oxo-N-methyl-N-(2-pyrrolidin- 1-ylethyl)-spiro{cyclohexane-1,1'-(3'H)-5'-
azaisobenzofuran]-4-carboxamide,
Trans-4'-cyclopropylmethoxy-3'-oxo-N-methyl-N-(2-pyrrolidin-1-viethyD-spiro[cyclohexane-
1,1'-(3'H)-5"-azaisobenzofuran]-4-carboxamide,
Trans-4'-methyl-3'-0x0-N-methyl-N-(2-piperidin- 1 -ylethyl)-spiro[cyclohexane-1,1'~(3'H)-5'"-
azaisobenzofuran]-4-carboxamide,
Trans-4'-ethyl-3'-ox0-N-methyl-N-(2-pyrrolidin-1-ylethyl)-spiro[cyclohexane-1,1'-(3'H)-5'-
azaisobenzofuran]-4-carboxamide,
Trans-4'-phenyl-3'-oxo-N-methyl-N-(2-piperidin- 1 -ylethyl)-spiro[cyclohexane-1,1'-(3'H)-5'-
azaisobenzofuran|-4-carboxamide,
Trans-4'-(4-fluorophenyl)-3"-oxo-N-methyl-N-(2-pyrrolidin-1-ylethyD)-spirofcyclohexane-1,1'-
3'H)-5"-azaisobenzofuran]-4-carboxamide,
Trans-4'-(1-methyl-1H-pyrazol-4-y1)-3'-oxo-N-methyl-N-(2-piperidin-1-ylethyl)-
spirofcyclohexane-1,1'-(3"H)-5'"-azaisobenzoturan]-4-carboxamide,
Trans-4'-phenoxy-3'-oxo-N-methyl-N-(2-piperidin-1-ylethyl)-spiro[cyclohexane-1,1'-(3'H)-5'-
azaisobenzofuran]-4-carboxamide,
Trans-4'-(4-fluorophenoxy)-3'-oxo-N-methyl-N-(2-pyrrolidin-1 -vlethyl)-spiro[cyclohexane-1,1'-
(3'H)-5"-azaisobenzofuran]-4-carboxamide,
Trans-4'-(pyrrolidin-1-y1)-3'-oxo-N-methyl-N-(2-piperidin-1-ylethyl)-spiro[cyclohexane-1,1'-
(3'H)-5'-azaisobenzofuran]-4-carboxamide,
Trans-4'-(piperidin-1-y1)-3'-0x0-N-methyl-N-(2-pyrrolidin- 1 -ylethyl)-spiro[cyclohexane-1,1'-
3'H)-5"-azaisobenzofuran]-4-carboxamide,
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~R60r0 R6 (0 (IV-4) (IV-G) m2 0 (1-1) proces 7 [wherein Hal
represents a halogen atom; Li represents a methanesulfonyl group, a
trifluoromethanesulfonyl group or a p-toluenesulfonyl group; and the other
symbols have the same meanings as above]. 5 (Step 1) This step is a
process for producing a compound (2) by reacting a compound (1) with

Trans4' A pyyersieanddid nexmdhesthyldNe kemraitie- brdsBntbpirglsneohyrne-1.1
3'H)-cempeubeh b fiimbpdusatidraihigeeaction may be produced according to a

Transm?@kxgﬂfﬁgﬁacﬂwindissr@%aﬂ ﬁ@.?.rpﬂl&iwm Q83 Q& BAGiBOhe 1,11

.. Similar to it, or & combination of the 10 method with an’ordinary method.
) USRS B AL iCiG8s e Example, 3-bromo-4 -27
Trans{\Aipimelcarbokyhicacidy-3abllgrhdt2 Dyrididebarb eplyiic Beidiro[cyclohexane-1,1'-(3'H)-
4'-azaffBeRERBrahioQ-Amyrdingcarboxylic acid et al. The amount of :

4-cyclphexanedione.mongethylene ketal to he used.in this step may be, , ..,
Trans o 8 & o TG S 0 Brie A UL B Penec] 1 - -
4-azagohpeafdal)yipraferaiiidrom 1 to 2 5 equivalents. The usable base
TransiBchigesnionexamplendutyithivppdtiigm 2:2:6,0-tpireeetyipipaedide (3'H)-4'-

azaischb le'oq;hre r 9#%8%5%%9,353 tq be used may be generally from 2 to 10
equivalents relative to one ﬁ@uwalent of the compound (1), prefera

ent of . By errs 4
TranstpsReDA X Bdur ety N Spaighiidily brethiey) il axsiohessehl -(H)-4"
azaisomay dénany-drerbetdnteidering with the reaction, and includes, for

Trals@‘—%@flﬂj&)tgf#wXmﬂf}i{ﬁﬁ@iﬁ%ﬁ?fdﬂpm?%ﬁ@ﬂ@&E&H’%ighmh 1'(3'H)-4'-

. ether, tert-butyl methyl ether et al. Of those, préferred are THF. The
azaisqRENR AT IBINGERTGRE TS BE generally from -100C to 100C, preferably

TransffoireB8C tm&8bo1H T redatiothyinhe (Rayrisei genkeradthfldspidiowlthat@ne-1,1'-
(310)-hawsisprRieshbiiom dhaunitie24 fours. Thus obtained, the compound

(2) may ?,e '%solae and purified through any ordinary isolation and

. Lreiere . .

purificatioh method of, for example, concentration, concentration under )
Transreogetppressure-Nomahalli2btism eoiventiextedetbnpropeseiphating dsl -('H)-4'
azaiscH¥ioMRiaIapbyeKABidybjected to isolation and 20 purification, it may
Trans 28 SHRISEES QNRNEXESIER: (2-pyrrolidin-1-ylethyl)-spiro[cyclohexane-1,1'-(3H)-4'-
azaisobenzofuran]-4-carboxamide,
Trans-4'-methoxy-3"-oxo-N-methyl-N-(2-piperidin-1-ylethyl)-spirofcyclohexane-1,1'-(3'H)-5'-
azaisobenzofuran]-4-carboxamide,
Trans-4'-methyl-3"-oxo-N-methyl-N-(2-piperidin-1-ylethyl)-spirofcyclohexane-1,1'-(3"H)-5'-
azaisobenzofuran]-4-carboxamide,
Trans-4'-(1-methyl-1H-pyrazol-4-yl)-3'-oxo-N-methyl-N-(2-piperidin-1-ylethyl)-
spiro[cyclohexane-1,1'-(3'H)-5'"-azaisobenzofuran}-4-carboxamide,
Trans-5'-pyrazinyl-3'-oxo-N-methyl-N-(2-piperidin-1-ylethyl)-spiro[cyclohexane-1,1'-(3'H)-4'-
azaisobenzofuran}-4-carboxamide et al, are recommended.
The method for preparing the compound of the formula (I)

A compound (I-1) or its pharmaceutically-acceptable salt of the invention can be

produced, for example, according to the following methed:
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(Step 2) This step is a process for producing a compound (3) by removing
the ketal group from the compound (2) obtained in the previous step 1.
The ketal group may be removed according to a method described in
literature (for example, Protective Groups in Organic Synthesis, by T. W.
Green, 25 2nd Ed., John Wiley & Sons, 1991) or a method similar to it, or

gl group, for exangpfe ydrochpr’\&a@ Ifurjg acid,
ortﬁfl ' eti acid cays be usef & amount of
elative to

/Y\removmg

lents. J}L%Sspemflcé y gt may be any one
Iy

rfering with the reacon an Includes, for example ><SA/ater and

éantalnlng methanol, ethanol cetone, THE, 1,4- d| ane and

\ﬁater
acetic acid et al. Of those preferred are rQethanoI ethanol acetone, THE,

1,4- dlozeé\r%xThe eaclion temperaturezmiayke ge neraliyfrom OC to 200C,
preferqiply from 0 35 11_509 The &actl ay be generally from
—4hour to preferably-from 1 hour'to O-houts. -28 ThuS
proQbtained( the compound (3)meyibe isolated amwl purified tRFBEGR any
ordinary isd

tlorgﬁnd purification methodv3f] for example, concentration,
concentratiod under reduced pressure, crystalligation, solvent extraction,
reprecipitation or chromatography, or not subjected to isolation and
ifi the next steg 5 (Step 3) This step is a
(4o e‘ﬂ%omg the carbonyl group of
K step 2. The reducing agent to
exampté, sodium borohydride, lithium
ydride, lithiun?" a?umlnlum ¥ 'ge diisobutylaluminium hydride,
RH(tert- butoxy)alumlnlum 10 lithiu 'u hydrjde et al. The amount of the
re®ucing 6(6 nt to be used in this step may be generally from 1 to 20
equivalents relative to one equjvalent of the compound (3), preferably
from | tog3-equivalents. Not sp C|f|cally deflned the reaction solvent may
be any qr ne not interfering Wikh the® rea tlo includes, for example,
HNmeé@%olveHWater 1 e, mlxed solvent of 15
ioxane-water, met ethanol dlet gther dichloromethane et al. Of
Pthos \pq?ferredware THF, mixed solvent(lM IHF-water. The reaction
temperature may be r‘?érqily from -100C to 100C, preferably frogh - 100C
to 50C.,Fhe reaction time mgay be generally fromb/ tes tQ 24« urs

ed_in hlsseplncu es, f?

r@re rably from 5 HN/\/ w -
RG or RG (
O
(1V-4) (IV-6) m2
o (b
proces 7

[wherein Hal represents a halogen atom; L, represents a methanesulfonyl group, a
trifluoromethanesulfony! group or a p-toluenesulfonyl group; and the other symbols have the same
meanings as above].

(Step 1)

This step is a process for producing a compound (2} by reacting a compound (1} with
1,4-cyclohexanedione monoethylene ketal in the presence of a base.

The compound (1) to be used in this reaction may be produced according to a method
described in literature (for example, W003/014083), or a method similar to it, or a combination of the
method with an ordinary method. The compound (1) includes, for example, 3-bromo-4-
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20 minutes to 4 hours. Thus obtained, the compound (4) may be isolated
and purified through any ordinary isolation and purification method of for
example, concentration, concentration under reduced pressure,
crystallization, solvent extraction, reprecipitation or chromatography, or
... hot subjected to isolation and purification, it may be subjected to the next =~
pyridinggaphosslicepy A)W&wiélaemeé&%?lBrédﬁaf?g3a°h'<9ﬁ?p%%dt‘sﬁ)cwoxyhc acid
etal. reacting the compound (4) with a compound L1-Cl, in the presence of a
base. Copcraighh: Hia haseitnleHeed i i SRR EIeS blaleXaMRAe ep may be

iethylamine, sodium carbonate, potassium carbonate,
sener RS ERATHE, BOATIR B OFIADLE, BTGl hgreferbly from 12
equivateigthylamine, diisopropylethylamine et al. The amount of the base to be
used may,besgaperalninams ter LQ.aquyvalentsralatiiveanong eguivalent

tetram%g']ﬁ %%mgg&n(il (4), preferably from 1 to 3 equivalents. The compound
T o be used includes, for example, methanesulfonyl chloride,

trifluororheRFEIEBLIOHY berdride tirdonde Re ssiemly drBYRiES, 10 equivalents relative to
one eghenlzeneSh @ﬂyﬂpﬁhfﬂl’(ﬁlﬁ geak0 thase, 135 @ﬁeft_atmd.are
methan ‘?@&'ﬁgg&ﬁ%ﬁ@ b% npd,t%g ?&%ﬁ%@&)élaﬁmf?ﬁ%d& QﬁngEl'ﬂoﬁt AP with the

the compoun 0 be used may be generallyfrom 1 t % uivalents
it

reactiop il Bt Uive WcftitAM R ARG ORIt (8l b AP BN Hsm T o Jgdicthy ether.

0
tert-bugduivaidntbe 20aN db Spesifipaliyrad finetithe reaction solvent may be any
one not iﬂIéQFE%EmMﬁhféhﬁu%%i% BRainctides: dorExarnte, Jirably from -78°C
methylene chloride, chloroform, ethyl acetate et al. Of those, preferred
" are THF, methylene chloride, chloroform. The reaction temperature may
be genefidityretie00omO0E sonefdtablynrbiir0Cd8 BEOCPTEfeaRbamen! hour to
24 hodiEne may be generally from 5 minutes to 12 hours, preferably from 5
minutes 19 4 hours. .Thus obtain he compaund (5) maw be isolated and.
puriiod e AR OS5 BB dod PIE OOV Bhdnar
isolatieny aif B et MeatRSH. fe B e tif ot P FEE R HeBL BBy defgeduced pressure,
crystaltinsital|izaition csoteinh exsractionticapratipitation ghehso neatadiapiltoatolation and
puriﬁc'élﬁ&ﬁqux‘?ﬂ%g g&xnﬁggggigqﬁqup&ggjcation, it may be subjected to the next
step. (Step 5) This step is a process for producing a compound (6) by
(Step %éacting the compound (5) with a cyano compound. 15 Concretely, the
cyano coihpstsndste vecasddripridis step dimopmed, (forbexampleg the ketal group from
the colGIFARINYABAMARIUIRYARIAS el bURaMMP I YA BIdRARAGIM B ording to a
0 gy nldE, otﬁssugm %}(anlde e{ a%, Qf tho%e, Breter(r)ed are_ . esis. by T. W. Green
et Ry TAm B AT S ANTHE, Tetrabut Ao coanide T afotny - Free
2nd Edf thencyalap &ivipolit! hriy: bet§esharaily frofh ¢te 2unbiairalehtieratioe with an

ordinary method.

to 50

Concretely, for removing the acetal group, for example, hydrochloric acid, sulfuric acid,
paratoluenesulfonic acid or trifluoroacetic acid can be used.

The amount of acid to be used may be generally from 0.1 to 100 equivalents relative to
one equivalent of the compound (2), preferably from 0.5 to 50 equivalents.

Not specifically defined, the reaction solvent may be any one not interfering with the
reaction, and includes, for example, water, and water-containing methanol, ethanol, acetone, THF, 1,4~
dioxane and acetic acid et al. Of those, preferred are methanol, ethanol acetone, THF, 1,4-dioxane.

The reaction temperature may be generally from 0°C to 200°C, preferably from 20°C to
150°C.

The reaction time may be generally from 1 hour to 48 hours, preferably from I hour to
10 hours,
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to one equivalent of the compound (5), preferably from 1 to 5 equivalents.
20 Not specifically defined, the reaction solvent may be any one not
interfering with the reaction, and includes, for example,
N,N-dimethylformamide (herein after abbreviated as DMF), THF,

dimethylsulfoxide, acetonitrile et al. Of those, @péeferred is DMF. The _
reaction 1B BERIGHe 5 By E M tietad A mer fivd fhravaly shaifrdinary
isolati@0@deuif0GoR b dfhel rea Biram dimpe ey bergene kalkly dnontidn hodertedi8ed pressure,

crystaih%f@h REpfGrRBMALam Ira%{,%aémuﬁ%ﬁaugrgwB%Jaﬁﬁmmam and
may be |50I?§&%}?ﬁunﬂed through any ordinary isolation and

p““fucég?]hcta’ﬂ&% met LYATHPP8; concentration, concentration under

(Step Feduced pressure, crystallization, solvent extraction, reprecipitation or
chromatmrsad@émsqr@my Riegis&b&%igs@l@ﬁm@uﬂ(@@}nu%mg% BN group of

the Compoang){%go%dame e &ext(%eéj %tep 6) This step is a process for

a compound y hydrolyzmg the compound (6), in the _
presencélsirafraBrRiagrE e Sapie ki dhinsierivs ydpsekampiep Sulftienabpgohydride,

lithiunhyehsiataticiasigneh andiubhe ameunisahie: ReithionbBydsead mayrbButoxy)aluminium
mm&%’?&[@é'&%ﬁom | to 100 equivalents relative to one equivalent of the

compound (6), preferably from | to 50 equivalents. -30 Not s%ecmcallf/
defined, tHBFESHSH V6T HBERERE Bt Sre Ao iRy Spitapally from 1020
equivaleatstiontiand inclegesltor eikxamplepoioRahe preiiabbt bl he Feagtiodents.

temperaﬁ'gﬁs a&&&%}gwﬁ{é!'Xﬁé%ﬁoﬁ&@s&%%ﬁf@&%@lé’ 1(5@%@[@691@ with the
0C.5 qu rrﬁactlon tim é]generaé%from 1 hour to 72 hours, "
et B ot ROPbo 20 LR TG et o BRI
dioxarigenigiotateathan. sthifiel dintbyighhanichtirangtiseiatioh SMdhpssrificétiod are THF,
mixed bR offpr@Xample, concentration, concentration under reduced

pressurey, Crys ﬂ)l{lz%t&g?r&a ‘oll\e/%%t %xtractlo e req% 0N Qo

chromatography “or i Jecte on SHd punflcatlozrprﬁf%&a}‘))l,y from -
100°Ce Hibjected to the next step. The compound (7) may also be produced

accordinghtoradtieihoskdescribed drmlitefiatiemifarea@amplours, preferably from 5
minutéé\/@Qﬁ{Q&éOSB) (Step 7) This step is a process for producing a compound
(I-1) of the invention be{;reactlng the 15 compound (7), with a compound

(IV-1), (V23 Oy (RE- Ay eR AL 69) PrrcOreislioi AndPrlistldiingh any ordinary
isolatitior @L@HOﬁdﬂh@ryimmeib foniegreds ttoncancaidingasatréthooddesdribeithbressure,

crystaiHzﬁ%ﬁf@@ﬁ@egpéx%)ém@e]§@§§§aﬁm #KW@F&Q& ReRUAS SYAtESRolation and
buo Izum| r\{’Laru gen, 1983; Comprehensive Organic Synthesis,

Purlﬁ“\%t‘?“ Et[‘Jna)berg iR =IP8US Iﬁ{)bsf? ora

(Step 4)

This step is a process for producing a compound (5) by reacting the compound (4) with a
compound L;-Cl, in the presence of a base.

Concretely, the base to be used in this step includes, for example, triethylamine, sodium
carbonate, potassium carbonate, diisopropylethylamine, pyridine et al. Of those, preferred are
triefhy]amine, diisopropylethylamine et al.

The amount of the base to be used may be generally from 1 to 10 equivalents relative 1o
one equivalent of the compound (4), preferably from 1 to 3 equivalents.

The compound L;-Cl to be used includes, for example, methanesulfonyl chloride,
trifluoromethanesulfonyl chloride, p-toluenesulfonyl chloride, benzenesulfony! chloride et al. Of those,
preferred are methanesulfonyl chloride, p-toluenesulfonyl chloride et al.

The amounnt of the compound 1;-Cl to be used may be generally from 1 to 10 equivalents

relative to one equivalent of the compound (4), preferably from 1 to 3 equivalents.
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method similar to it, or a combination of the method with an ordinary

method. Specifically, it may be 20 attained using a condensing agent well

known by anyone skilled in the art or according to an ester- activation

method, a mixed acid anhydride method, an acid chloride method or a

carbodiimide method available to anyone skilled in the art. The o

amide-folrhiRgerEEBrAHRTBS FfaroRaaTaT (Y RyIAoHIBRRIS" BilyTing with the
reactioghdod e idghl -fhicy:cloipx icE: boallipkde chlemiéthyil 2rdftomaplywidiritara et al. Of those,
preferiQider N regaRRNMIGIMIdaz RlergiRhenylphosphoryl chioride,

dlphenyIPhosp or Ia2|de,_N,N'—dlsuccmlmfd)%l 25 carbonate .

N, N'-di suE&ﬁ?ﬁ?ﬂ& ﬁg}}gﬁ:ﬁ&rﬁ may be generally Trom 0°C t0 100 C, preferably from 0°C to
50°C. 1-ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride,

2-chlorothSdimsthvlisvsaaQlininemehtesids, ek chlarofermates isaytbm s
minut cfg{l)oiﬁ]g%@ate, O-(7- azabenzotriazol-I -yl)-1,1,3,3-tetramethyluronium

exafluorophosphate (hereinafter referred to as "I3ATU"),

benzotridBei-abiisdy the@mpathy amnas fisHoslkdritmpurified through any ordinary
isolatihiexafiuorophiosphate et k.Ohthesge, clacexamplesqprefeneschairidhiomyed pressure,
eyl RS e PR RN GARRIT5, 30, Y GERSAIPHion ana

~_ 2-chloro-1,3-dimethylimidazolinium chloride,
purificRiiqrafbfetobesipes b It dE X HIKTU or
(Step Henzotriazol-l-yl-oxy-tris(dimetlrylatnino)phosphonium
hexafluofgRhpsnbate &lad- 1 tRaamide Jarming (@ﬁ%‘%ﬁ@]@fﬁ?@c@ﬁg@nd (5) with a
condensation promoter may be used along with the above amide-forming
cyano cOmBIIdThe usable base includes, for example, tertiary aliphatic amines
such as trimethjlathine anwiethylammihie, bl e diis dpsopar etifddenifre example,
tetractN-ARMGHIMINR RGBS NBIS R R 8k 3R MmethyRIRRIIBINRsium cyanide etal. Of
tnose, MD:EE Y BING, 18 Chezabicyelols 4 Olundec rene (DRU). 15
- B7a icyclo %8 on- -ener?tgéﬁq{ et al; ar Alic amines Such as pyridine,
A-dimethVlamispypidiiesy moF¢iasiing natidinergitolive! IseqdiAdlielats relative
to one 2pDhihosefor@xprple sprefawenhafeiertiary aliphadias amines; more

preferreqare, LA{OMIAMIAGQr Me@éﬁ%%%‘f@éﬂ?ﬁ%g ?gﬂ&]? cg}earloﬁ}{%r‘éefrﬁ@ Sith the

condensatlongromo er includes, for example, roxXybenzotriazole

reactiqﬁiya?atichdpﬁy ?5?%@8571% d@'methylformamide (heréin afiér abbreviated as DMF), THE,
dimeti\wiirosy-seatonbicend- 2(B-dlicar poxtyimide BMI-hydroxy-3,4-dihydro- 5

4'0X0'1,%}%'Q%&%%ﬁ@%ﬁéﬁa&&@hgfb@‘&%?@raf@ gxANBRtePrafaIreckisrably from 50°C to
H)OQCN-hydroxybenzotrlazole et al. The amount of the compound (IV-] ), (IV-2),

(IV-3), (IV-4) or (IV-5) to be used herein may be generally from 0.1 to 10

equivaleihts redative toromesepavedentvdtamel daboxyiRdaeiel tiefivalydrqm) ! hour to
24 ho@k.ItS reactive derivative, preferably from 0.5 to 3 equivalents. The

compound (N-1) to be,used means.an amino pouynd corresponding to ..
e R R R T AT R LASRRRRAN Snary
isolatipy ARG AR T ESHRMRhd tociE Bls ot tREAtIOM SEUCETLRLIPR yiler reduced pressure,
crystalionnpeisth (i 2)rtathe, uspddpaatic: i iAo eappoURchactigspeadingt@ion and

purifidhi§ RAPY Gy MENHRARA {d fi@)ecoRgretely including, for example, amino

_compounds corrésponding to the above- mentioned (11-2-1). 15 The
(Step @)mpound (IV-3) to be used means an amino compound corresponding to
the abovEhimetiongookts3)r ponloretely dimclipding( Tobyekaimiteingniincompound (6), in
the pr&RMPAURLSEPrresponding to the above- mentioned (11-3-1).
The usable acid includes, for example, sulfuric acid, hydrochloric acid et al.
The amount of the acid to be used may be generally from 1 to 100 equivalents relative to

one equivalent of the compound (6), preferably from 1 to 50 equivalents.

- 30 -



10

15

20

25

30

35

The compound (IV-4) to be used means an amino compound

corresponding to the above- mentioned (11-4), concretely including, for

example, amino compounds corresponding to the above 20 mentioned

(11-4-1). The compound (IV-5) to be used means an amino compound

corresp ndlng t th QE ve- mentioned ( g cretely including, for

eI TG AR L5 ESHEEES 18 BV SR BB h the
reacticgmod madidie fanvidenfdendinyeneayeint todbe used may vary depending on

the type pfe 28 dhencanaund ardibe-selvantusethand ondhe ahefably from 50°C io
1500 reaction conditions, and may be generally from 1 to 10 equivalents

relative to one equivalent of the carboxylic acid compound (7) or its

reactive Hsieattien tnefarbiareniitédrareh livmients iohe. ansburtipfign 1 hour to
24 hogendensation promoter to be used may vary depending on the type of the

compourd R SAEIHIRAANOR e ARl S RGN RINIAN % 0 Blinary

may be generally from 1 0 10 equivalents relative'to one equi
is0 afi%é%?ﬁﬁ%ﬁ%ﬂaaﬁféamo{% eI |‘f§‘1“é§Hﬁ\}8"dé?f%i’&lﬂ)’é“oﬁr%‘fé?é’fﬂg‘/md pressure,
crystafiiesridnie@venuivadents, Epednivtion of thebasertplie arsed suigychd to isolation and

pumﬁcggg,@rglllyaygm@of&t@g)t%qhwggg@gg preferably from 1 to 5 equivalents.
The reactjon solventt&be uszSﬁ thls step is, for example, an inert

solvent. NBt°¥8PS8aL S BAEEORASREHRS DR AR g i figped in literature
(for eﬁﬁmfff@w&h%}eactlon and concretely includes, for example,
(Step Tethylene chloride, chloroform, I,2-dichloroethane, DMF, ethyl acetate,
methyl elate acetonltrll benzene, xylene to%: 4 dIOX ne, TEIF
dimethoxy %%ﬁfﬁ lsahd) %ﬁelr mxedu Clopf soR/né?fiS LﬁFrTr% ehi‘“n‘é‘\‘fvf’ m[{%m&dtmg the

COmPRHEYihg @Wﬂf@‘f@é@ﬁ’oﬁ){éﬁﬁp@ré&ﬂr@ fhé-dbiéh{ %), for example,
preferablphimethyleneghiericeinchidroighnodind-diohlocdethanecaceinaiddRling to a

metho@ rd&ME)e%t lﬁllht-gg%ﬂ:g ﬁ%p QQaH:r‘ﬂlao BRI, m%&%ﬁ&eorﬁuél{pg gﬁgZégsztso m%uo

boiling point of the solvent, preferably from 0 to 30C he reaction time
lzumiypyegy g@@@ﬁ%rbﬁﬁr’fr%?ﬁ’ﬁ‘ﬁ%s@’@ Ressc Sratlratsy fbih Dibessnenfaess 1991). ora
metho@snimidrr meoteodifferebintype o Oihthe ddaskey the amitesformeihgdreSgefficaiig, it may be

attaméﬁ'%s%@‘zg&ﬂ?ﬁ#é?ﬁlg anm@wmnh@ g%té@ﬁh jsqsieme APtigNRlY: a3 ggo an ester-
us |on m

tivas l](a btaci % g f the inven
vl R %ng PUFne hroéfg’h a’ﬁl§ oraif rayl 6 ghe&hﬁ ffidation
avallahlmmé@f@m,eﬁkﬁ*@ﬁamﬁbmaréoﬁh@maﬁd‘nrr@mgéematumnimefomx@ml@é@onyl chioride,
oxalyiwleSﬁuéeNmsy&t@uaa&mass&wﬂﬁﬁ@(traa&mmze@@&;pjla@&mmmdide N,N"-
carbol ngﬂltl:e accolf)f ot e CO $ :v](\j/ll(lz(]réd me%ﬁp% g}\égné%@én%? y‘k%%f%suwmmdyi
carboqq%ﬁ@l_ﬁtgquz;p@ QWthHaﬁ}yl.L@I—.dmﬁly %Umg_@ﬂyﬁcarbodmmde hydrochloride,

2-chloro-1,3-dimethylimidazolinium chloride, ethyl chioroformate, isobutyl chloroformate, O-(7-

umlde method

azabenzotriazol-1-yl)-1,1,3,3-tetramethyluronium hexafluorophosphate (hereinafter referred to as
"HATU"), benzotriazol-1-yl-oxy-tris(dimethylamino)phosphonium hexafluorophosphate et al. Of those,
for example, preferred are thiony! chloride, 1-ethyl-3-(3-dimethylaminopropyl)carbodiimide
hydrochloride, 2-chloro-1,3-dimethylimidazolinium chloride, N,N-dicyclohexylcarbediimide, HATU or
benzotriazol-1-yl-oxy-tris(dimethylamino)phosphonium hexafiuorophosphate et al. In the amide-forming
reaction, a base and a condensation promoter may be used along with the above amide-forming reagent.
The usable base includes, for example, tertiary aliphatic amines such as trimethylamine,
triethylamine, N,N-diisopropylethylamine, N-methylmorpholine, N-methylpyrrolidine, N-
methylpiperidine, N,N-dimethylaniline, 1,8-diazabicyclo[5.4.0]undec-7-ene (DBU), 1,5-

azabicyclo[4.3.0jnon-5-ene (DBN) et al; aromatic amines such as pyridine, 4-dimethylaminopyridine,



10

15

20

25

30

35

p process 8 d'laC CH3 process 9 (9) (10)H3C CH3 (8)O'0 O->0yX O
n O y'X - 11 process 10 W N process 11 z- process 12 O HOH3C CH3
(11) (12) OH OL1 CN COOH yO y,Xy'~Q ZW O process 13 ZW process
14 z,~ 0O Z'W_ O process 15 (13) 0 (14) 0 (15) 0 (16) 0 R7-. R fN R8 HN
.. N-R7 HNRe HNc~; nl Ca...% r R6 (IV-t) (IV-2) (IV-3) R7 R7 HN-~HR6
picoling lgline.aynokng oy ioliag thAlp/dbleses 61 P IEHRIR T EHE S B iphatic
amineshaveeheSaniameatiggsas abdbveldi{Stepi8)dhitstiep ésah process for
producing,a,cmPac, ggt)Wp@%@gﬂ@ﬁ@é&%”%@é{"fﬁthy%roxybenzotriazole
h drat1’1]\1’-9"31}%%?%/"239‘;9@, gihylamine in, the s i 1. base. Tg%bﬂf’)? " 4-dihydro-
v B INCITGEL O SRBMPTEY i) ANTe: -t TRYRAHINE Ry droxy=>.4-dihy
4-oxo-Hifsbpropyletmiariihe O NhosstHyregrphislines fpyeitindl-by dloObehosdazole et al.
preferrediargmitiathytaningy Mt diisaprapyistoylamine.pysidine StabetRg herein
may beg %@é?é%‘%j? Egl]r?éj PRSI 0'& legﬁg‘ J%rlgg efgg mlala teoqu]iga?e%%l g/féHleenctaSrlggJ{%!\c{%cE% derivative
(7) or its reactive derivative, preferably from 0.5 to 3 equivalents.

The compound (IV-1)} to be used means an amino compound corresponding to the above-
mentioned (II-1), concretely including, for example, amino compounds corresponding to the above-
mentioned (I-1-1).

The compound (IV-2) to be used means an amino compound corresponding to the above-
mentioned (II-2), concretely including, for example, amino compounds corresponding to the above-
mentioned (11-2-1).

The compound (IV-3) to be used means an amino compound corresponding to the above-
mentioned (II-3), concretely including, for example, amino compounds corresponding to the above-
mentioned (11-3-1).

The compound (IV-4) to be used means an amino compound corresponding to the above-
mentioned (H-4), concretely including, for example, amino compounds corresponding to the above-
mentioned (11-4-1).

The compound (IV-5) to be used means an amino compound corresponding to the above-
mentioned (I1-5), concretely including, for example, amino compounds corresponding to the above-
mentioned (I1-5-1).

The amount of the amide-forming reagent to be used may vary depending on the type of
the compound and the solvent used and on the other reaction conditions, and may be generally from 1 to
10 equivalents relative to one equivalent of the carboxylic acid compound (7) or its reactive derivative,
preferably from 1 to 3 equivalents.

The amount of the condensation promoter to be used may vary depending on the type of
the compound and the solvent used and on the other reaction conditions, and may be generally from 1 to
10 equivalents relative to one equivalent of the carboxylic acid compound (7) or its reactive derivative,
preferably from 1 to 3 equivalents.

The amount of the base to be used may be generally from 1 to 10 equivalents, preferably
from 1 to 5 equivalents.

The reaction solvent to be used in this step is, for example, an inert solvent. Not
specifically defined, the solvent may be any one not interfering with the reaction, and concretely
mecludes, for example, methylene chloride, chloroform, 1.2-dichloroethane, DMF, ethyl acetate, methyi

acetate, acetonitrile, benzene, xylene, toluene, 1,4-dioxane, THF, dimethoxyethane, and their mixed
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10 equivalent of the compound (8), preferably from Ito 3 equivalents. -34

The reaction temperature may be generally from -78C to 100C, preferably

from OC to 50C. The reaction time may be generally from 10 minutes to

48 hours, preferably from 30 minutes to 24 hours. 5 Not specifically

defined, the reaction solvent to be used in this step may be any one not
solvenihydifitRy WRH RAB RERIBRDCOMERRISE R AR IS T e dafipheent 1s, for example,
preferabiifonofhy hepenigithydendiohitniole | 2;2ictichictoath aneonitrfe, @thidBeethte,

acetontri, L ioane-dRhisnR, IMELAFHIANASL B RIBIHRHPor e
et al.

chlorofar me§1 lene chloride, hus obtained, the compound
solven Qt}rﬁﬁ%é{‘g‘gff%’l tgjas 8nd purified through any ordinary 10 isolation and

purificatiblee isetHorl tshe forekaasphealboiicarfiratiobt bonmsanlatidiy drades to 24 hours.
reducedpressise GIYStAIZALOGE SRIVRR! eXIFaGHO forkSRISCHILANIONY Be condensation

hromatography, or not subjected to isplation and purification, it may be
promogedgfg%?’eedg tsg({[)ﬁneﬂﬁtsei egté)é%.l {iﬁgﬁ Q?ngsmseti'p is a process for producing a

compourde ) sy itrirarerbrpbririte Oyt rsHe il etbide gified through
any or{laee i@biﬁiiaﬂnyh@b{mﬁﬁeui@{smumbi_e fSrﬂXﬁWMEQMﬂE@ﬁﬂfoﬁhﬂﬁﬂbﬂfHﬁon under
reducegﬂgmgﬁﬁ{alﬂkagg% %@Hﬁ&%&'ﬁ'&{)%&@@&%&% Ql%iﬁ%%%t‘%?%ﬁ@?

generally from 1 to 10 equivalents relative to one equivalent of {| .

compouﬁ&e@?}l}?ﬁm SRR DY RLR SRS Pydrresseirons to the following
methotemperature may be generally from OC to 100C, preferably from OC to

50C. The reaction time may be generally from 10 minutes to 48 hours,

preferably from 10 minutes to 24 hours. Not specifically defined, the

reaction solvent to be used in this step may be any one not 25 interfering

with the reaction. For example, it includes benzene, methylene chloride,

1,2-dichloromethane et al. Thus obtained, the compound (10) may be

isolated and purified through any ordinary isolation and purification

method of, for example, concentration, concentration under reduced

pressure, crystallization, solvent extraction, reprecipitation or

chromatography, or not subjected to isolation and 30 purification, it may

be subjected to the next step. (Step 10) This step is a process for

producing a compound (11) by reacting the compound (10) with

1,4-cyclohexanedione monomethylene ketal, in the presence of a base.

The base includes, for example, butyl lithium, lithium

2,2,6,6-tetramethylpiperidide or al. 35 Butyl lithium is preferred.



The amount of the base to be used may be generally from | to 10
equivalents relative to one equivalent of the compound (10), preferably
from 1 to 3 equivalents. -35 The amount of 1,4-cyclohexanedione
monomethylene ketal to be used may be generally from 1 to 10
equivalents relative to one equivalent of the compound (10), preferably
from | to Bi;8qGNalents. The reaction temperature me. generally from

‘(X\ 78C to 10Q é'rab‘{y from ¥.Bc 5 to 50C The reacti e may be
oW’ Ily, %rom 10 minvkeg ferd@itfr ront™. tes to 12
hayrs. The seagtion solventt in th| SrateRsmay beMigy one not
8) mterferlng with the reactlon mcludes for exampl(eg'ﬂgl , digghyl

ether, tert-butyl m@{rm ether et aI Of those, preferred 10 is THE Thus
obj ned, the compeurd (11) may be isolated arid purified through any
ry |solt|o d purification method of example, concentration,
centratigrf - solvent éxtraction, crystallization,
__Leptec;pltaﬁon or cifomatography, or P(ot Stbjegted ta isolation and
praesification, |Wnay\ e subjpatetstd thedigpt's -\ 15 (StepskipThis step is
a process for cmg a compound (12) by raacting the compound (11)
with an aciff z uSHble acid includes sulfuric acid, hydrochloric acid,
paratoluenesuffgric acid, trifluoroacetic acidijal. 20 The amount of the
acid to be used may be generally from 0.1 to 1000 equwalents relative to

. eferably from 20C C. The reactio may be genera om 1
Y hou o“?‘Z‘h‘Gtrrs,\[f[d ~-hguft9—2§ 48 hours: Taessead{ion
Z. pSoNeNtPIsBE Uised.inthis Stepanay be any.onénot interfering fe

$ion, : setameseFHE, 1 W diox;
@R)Of those, preferreddre acetone, THREbal. Thus obtainé#¢)the
compound (12) may be isqlated and purified through any ordinary 30
isolation_and purification nﬁ%thod of, for example, concentration,
concenthation undeyre tR8ressine, erystallization, solvent extraction,
Hﬁﬁ\eerpl afon dtthromatography, of'(ﬂ'p§fsubjected to isolation and
@arlflcatlon it may-be’subjected to the next step. (Step 12) This step is a

procesifor producingg compound (48)dpy reducing the compound (12).
RT

R'?
’ |
e
éﬁ or R6
(IV-4) (IV-5)
process 16

[wherein the symbols have the same meanings as above].
(Step 8)
This step is a process for producing a compound (9) by reacting a compound (8) with
5 1,1-dimethyl-2-hydroxyethylamine in the presence of a base,

The base to be used includes, for example, triethylamine, trimethylamine, N,N-
diisopropylethylamine, N-methylmorpholine, pyridine et al. Of those, preferred are triethylamine, N,N-
diisopropylethylamine, pyridine et al.

The amount of the base may be generally from 1 to 10 equivalents relative to one

10 equivalent of the compound (8), preferably from I to 3 equivalents.
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35 The reaction in this step may be attained in the same manner as in the
above step 3, or according to a method similar to it, or a combination of
the method with an ordinary method. -36 Thus obtained, the compound
(13) may be isolated and purified through any ordinary isolation and
purification method of, for example, concentration, concentration under
reduced PeSaEa" ERRIA AN MSavRsitbufradtdh, reprdlisidngirahly from 0°Cto
56°C. chromatography, or not subjected to isolation and purification, it may be
subjectethiodhginehRieRy B BRRH3) ARSI BlRmiRA Br@é:ﬁc?&rg:oﬁrefembly from 30
. pro lzﬁlnrg a compqund (14) by reacting the compound _(13)_ with a
minuteE SN 1-C1, in the presence of a base. The reaction in this step may
be attainée inati@osdmécimahribe mednothesisolie btaped, inthactardinghoaay one not

interfeMRthod siotasdont,Qnsreembinatiofofthe maihod matbramonrdid¥ne chioride, 1,2-

. method. T obtained, the, compound (14) may be.isglated and _
e R B AR o, Profore
are chigiofpipianebnican tilasfe-ddicerttation under reduced pressure,
CrySta"i.ZElﬂ@mb&ﬁ.héﬁnﬁ.ﬂe)&UﬂﬁﬁﬁH& (f@?pfﬁ.giﬁﬁt_meﬁlhﬁ@ Wﬁ)@fﬁjﬂgy,&@f ordinary
1%olat1&p&1ﬁf%ﬁﬁ£%ﬂot9 %ﬂ%@ %}%XQMB{&%RQH{.HH&¥ p&lééﬁ@ﬁ%ﬁ qntﬁ’exﬂ}gdi}%?g pressure,

step. (Step 14) 15 This step is a process for producing a compound (1 )
C*‘ysta‘-ﬂ&ﬁ@acﬁﬂ@j%ﬁ@%ﬁw&umrﬁw R 4 LY EGHPRIINET At RisadPilsolation and
purificthisnsiepapn &y Hbjattadredhintthe sgme manner as in the above step 5, or
(Step According to a method similar to it, or a combination of the method with an

ordinary pethod, Thus obt ined,dthe com(Pound éﬁ%r{ga}%be_ isoéated and 4 (9} with

purified thFSGGR St PErdiRary o o BRABAG YN0 IHER O semgpund (9) wit
thionybstdpmisie, concentration, concentration under reduced pressure,

crystallizatipfesaiuanty@xiRede s REeskpiINmM N hiomalogiaRsr@ oxychloride et

not subjected to isolation and purification, it may be subjected to the next

step. (Step 15) This step is a process for producing a compound (16) by

hydrolyz'i'f'% ﬂ‘?é’k‘:‘éirﬂf)@tﬂ?dl(‘i%!’l%Uﬁ?él?é‘éé%?drpﬁﬁ%?éaébéﬁ‘?ﬁa&/%é0 equivalents
relativatiained|nithesamn@dnanpamdsin theraiioydrstep 6, DeqEicsienting to a

method simi It, gmqm@t' ' rain o 1
method.§':'1§;61]'LE{l Sttl()?(t)gi ﬁ%ﬁcﬁe {%e com pgﬁ%ﬁ%&%ﬁﬁ%@n%S%gg%@éﬁjé}g{jyﬁ%e%m et
"through any ordinary isolation and purification method of, for example,
concentrétioreacorrcent ativrhugderalbdioed Pressureto dRyistatlizatiGmably from 10
minutSalvent,gxtraction, reprecipitation or chromatography, or not subjected to

isolation,and 3Q purificagion, it may he subjected to the next step. (St

6) Thio SR AL T BFRTCIAD S G ol 637 i ek e Rupy one no
:interfe@ky g@é*étiﬁg Wtiggnﬁ% @ﬁ@p(g_!@) iWnﬁhai@deg,dr(q\hyj_e)pc(|thggi,dg,\}.,g)qichloromethane

etal. (IV-4) or (IV-5). The reaction in this step may be attained in the same
manner q‘%dg gpt%igga? Yhee %%ean(ZL’u?c{ (10) may be isolated and purified through any ordinary

50°C

isolation and purification method of, for example, concentration, concentration under reduced pressure,
crystallization, solvent extraction, reprecipitation or chromatography, or not subjected to isolation and
purification, it may be subjected to the next step.
(Step 1)

This step is a process for producing a compound {11} by reacting the compound (10)
with 1,4-cyclohexanedione monomethylene ketal, in the presence of a base.

The base includes, for example, butyl lithium, lithium 2,2,6,6-tetramethylpiperidide et al.
Butyl lithium is preferred.

The amount of the base to be used may be generally from 1 to 10 equivalents relative to

one equivalent of the compound (10), preferably from 1 to 3 equivalents.
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35 according to a method similar to it, or a combination of the method with
an ordinary method. Compound (1V-1) includes, for example,
N-methyl-N-(piperidinoethyl)amine, N-methyl- N-(pyrrolidinoethyl)amine,
1-(2-aminoethyl)piperidine, 1-(2-aminoethyl)pyrrolidine, N,N,N' -37

trimethylethylenedigmine, N-cyclohexyl-N,N'-di thyle eda ne,
Nty AL BT SR EMPE TR S o s i be sencrally

from 1 exaPrpsiely (8N 1apyerol @ﬁmmppg/fhgmmeo(@(jﬂ), preferably from 1 103
equiva@ﬂpyrrolidinylmethyl)piperidine (S)-1-(2- piperidinylmethyl)piperidine or

(S)-1- (ZﬁF Re 1do|rr1] megigYu?'Q o dlne et 1C &WQ&{E‘F qy{f% prei%ra%?y from ~78%c

for example fmet 3I/]I1|8|perazm atprmerazme g
to 50° Q:yclopentylplperazme (R)- octahydropyrrolo[l 2-a]pyrazine or

1-ethyl-(BR)~aaibylpiperazi be ehah | Coop ot adniés4) MichsdaSpfakrably from 10
mmuteg)t(gmqlgmj\l (I-cyclopentyl-3-pyrrolidinyl)-N methylamine or

N-(1 -|sobutyl -3-pyrrolidinyl)-N-methylamine et al. 10 Compound (IV-5)

includes! 16 FERHATERIY SR ROBIS VI B RRImE DR 2Ry SRstRgA dnterfering with the
reactiometilandadain et-aimplhusidhtdnied dhe cormpayho(th:2 pbktheanventhose, preferred
i« THRENAY be isolated and purified through any ordinary isolation and

purification method of, for example, concentratjon, concentrati der
e uad RS DAL TRy E L T Bl Rty ondivary

isolatightofraroeaiphymeS o, donipourics ¢cs) irgtion). apr¢nuBYiesf whéerrrvévm@rpressure
solventR&RY: a@ﬁcﬂ“@%%ﬂzeﬁ%@)@ﬁ@iﬁt&@&@@f@iﬁ&ﬁ@t@@ﬁlﬁﬂyoﬂviﬂ& fostheds Q Rddddion and

Zl11 ~R61-Hal HINHN___ (17) .2
purn(“CF%IOn it mary (mz G 5181‘13-‘9%%5@1167%}(# ff 1-2) 0 pL~%VNRs or m2 2 'Yoc:i:p O

(Step 1113) (1-4) (1-5) [wherein R61 represents a lower alkyl group; Hal
representsiashalogemn atsmi.apaddhamthesnayaibals haverdegamacompound (11)
with al€8nings as above] 20 (Step 17) This step is a process for producing a
compound (1-3 ? or (1-5) of the invention by reacting the compound
of formuﬁlwaiﬁe trdpr e o it Tndesh lﬁﬁﬂ%ww%ﬂ%ﬁ?m@m acid,

trifluosgopécatidie @bove-mentioned formula (1-1), with a compound (17) in the
presencgRf BA8Eof the acid to be used may be generally from 0.1 to 1000 equivalents relative
to one equivalent of the compound (11), preferably from 0.1 to 10 equivalents.
The reaction temperature may be generally from 0°C to 200°C, preferably from 20°C to
100°C.

The reaction time may be generally from 1 hour to 72 hours, preferably from 1 hour to

. 48 hours.

The reaction solvent to be used in this step may be any one not interfering with the
reaction, and includes, for example, water, acetone, THF, 1.,4-dioxane et al. Ofthose, preferred are
acetone, THF et al.

Thus obtained, the compound (12) may be isolated and purified through any ordinary
isolation and purification method of, for example, concentration, concentration under reduced pressure,
crystallization, solvent extraction, reprecipitation or chromatography, or not subjected to isolation and
purification, it may be subjected to the next step.

{Step 12)
This step is a process for producing a compound (13) by reducing the compound (12).
The reaction in this step may be attained in the same manner as in the above step 3, or

according to a method similar fo it, or a combination of the method with an ordinary method.
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The usable base includes, for example, sodium hydride, potassium
hydride, calcium 25 hydride, butyl lithium et al. Of those, preferred is
NaH. The amount of the base to be used may be generally from Ito 10
equivalents relative to one equivalent of the compound (I-1-1), (I-1-2) or
(I-1-3), preferably from Ito 3 equivalents. _3g Concretely, the usab

| .
compountit EAAHET S P S BAD TSURET GAHyIIBRHNE 5 apydinary
isolaticniflud ronfatitids uifshede L rietindmbtvistdiongte, peethyiration under reduced pressure,

crystalRRIRIRIUENEsWHanaten MetYiede crethdibirmideehal sdfie-RmeUMiAfon and
” ﬂ%le comlpo%n(g glggtég t%%]lgs%d rsr%%}/ be generally from 1 to 10 equivalents
PUIHCE AtV oeoﬁ’ejequwalentloﬁhe compound (I-1-1), (1-1-2) or (I-1-3),
(Step Igdeferably from Ito 3 equivalents. Not specifically defined, the reaction
solvent tthbe s ackipridisStevdi e amhgRadaql anerferngawitcidgound (13)

with (5351180 FObxpmple. Linclydes, N.N-dimethylfonnamide, THE et al. The
reaction temperaturé) may be generally from -78C to 100C, preferably from

0C to 5008 Ter iR iFelisbi e MhaBeLEr e ampferPao Mirdtegts agte 4. or
accordh@urs pretiedailyilnomid Or minmitesato2 4 ouns:tihusitbtamdthathenethod.

compouRd (Iskidda POt MRy e ROMIRM I A0E PUHILHLRTAHIN BRY ordinary

.ordinary jsolation and purification method of, for example, _concentragll(i)n

tsolaticay AP AR B PO Pt R S L P R BRART S8 P UBR A S ErtiBs pressure,

crystaligptiesipithioresrshionmatogriaphyorl§ Tirercampatindofing)sobiwéed to isolation and
purificdHRNHORMRY:Rg LRiaiped {exexgample, according to the following

method: O 0 Z~Y ~X X Z~Y~ Il / OH HN/N-Pro W 4iiii~0 P m2 0 (7)

process 18 0 (19) process 19 00 Z~Y\X .,J Rs~RIO z11 N~ W O (NH

(21) W (thinsgn ia2isrseess podvene a<rgieyypdl o) tr-spripyHeresm prgd (14)
with al@pRRSRRISoandrotective group for an amino group; R9 represents a

hydrogeﬁ‘@f&%ﬁ% dulguesalkyl 9rouRi R4 0 PGSR NS AMVERIRN B0 kiep 5, or
y I'group h 20 R9 and

a lower alkyl group, an aryl group or a heteroaryl group, or 2(
accordippaoA HPRsETHEIfgMibOR? toreRirrinb et dir SRR yRE Oty fisthod.

other syfibolstiravaiiiie sam@und (15) may be isolated and purified through any ordinary
isolation and purification method of, for example, concentration, concentration under reduced pressure,
crystallization, solvent extraction, reprecipitation or chromatography, or not subjected to isolation and
purification, it may be subjected to the next step.
(Step 15)

This step is a process for producing a compound (16} by hydrolyzing the compound (15).

The reaction in this step may be attained in the same manner as in the above step 6, or
according to a method similar to it, or a combination of the method with an ordinary method.

Thus obtained, the compound (16) may be isolated and purified through any ordinary
isolation and purification method of, for example, concentration, concentration under reduced pressure,
crystallization, solvent extraction, reprecipitation or chromatography, or not subjected to isolation and
purification, it may be subjected to the next step.

{Step 16)

This step is a process for producing a compound (I-2) of the mvention by reacting the
compound (16) with a compound (IV-1), (IV-2), (IV-3), (IV4) or (IV-5).

The reaction in this step may be attained in the same manner as in the above step 7, or
according to a method similar to it, or a combination of the method with an ordinary method.

Compound (IV-1) includes, for example, N-methyl-N-(piperidinoethylamine, N-methyl-
N-(pyrrolidinoethyl)amine, 1-(2-aminoethyl)piperidine, 1-(2-aminoethyl)pyrrolidine, N,N,N'-
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meanings as above]. (Step 18) This step is a process for producing a

compound (19) by reacting the above-mentioned compound (7) with a

compound (18). 25 The reaction in this step may be attained in the same

manner as in the above step 7, or according to a method similar to it, or a

nat on of t tho an. or method..-39 T ble

trlmetllv?emﬁlene da(i]éa)e{ﬁfzaféohe w)t(ig.mp g &g{ glﬁ}lp gi’%{%}%e%\i%g&lﬁa
(piperifigpspipardrseal1-benzyloxycarbonyl-piperazine, I-acetylpiperazine,

1- benz@lﬂh@&ﬁﬁiiﬂ@ﬂ)-@ﬂﬁkﬂdﬁhﬂ&iﬁ&ﬁi@& 8153 -Thpsehitanedeahepyrrolidine, (S)-1-
(- pyn%? }ﬁ@ﬁlﬁigyf?)ﬁéﬁé}ﬁ??ﬁ? %HQ;BHE{Q a%%a'i LE,R1Y @idinary 5

isol a jon a rification meth of for ex concentratlon
?‘per‘dc‘:@ﬁ@éﬂ’t¥ﬁﬂﬁﬁ°ﬂ}ﬁﬂ’€re?€8uced pressure, crystallization, solvent extraction,

reprecipitatipnuod Chidmatdgtesp fy, canmpie silettadiperrsbiatidimsandylpiperazine, 1-

cyclopm Qﬂnét }‘C@fﬁl W@{@Zt )rf]%h%t@rp} Q%%ﬁ)rﬂgﬂﬁlﬁﬁgéﬁt& et al.
proces g a,compo y re oving the amino-protective
o groué%ﬁﬂ%%? et f{%fs%% A rraahs0n Coap ral e -
meﬂlﬂ&mn@p?bfé@ﬁn@*gi@umm&y’ib&l}é‘h*mié}zimc@r@nth to a method described
in literatu@dbanexamplpcRBete R 4IPS (NiCFAN HRYS RISy Y Tnethyl-
Green, 2nd Ed., John Wiley & Sons, 1991), or a method similar to it,

W.
al,
meﬂq&nc()ar{11 Iélfug‘ca)ﬁ}%blnatlon of the method with an ordinary method. Thus obtained,

the compbURPE 0 diBy wersonddt ant primettivn sirbaiy i ﬁaqlwuﬂﬁed through
any ordsaiationiand puifieation seibodods, s exanpiiecceacenttaliothcentration under
reduceﬁ%?@s%&‘éaéb?v%@%éﬁ%‘ mmﬁsTegyg&ﬂ{ﬁa@ygpc@%mgeag%iéacvon

reprecipitation or chromat oé%ra hy, or not subjected to isolation an
purificatib?f, SPIREMHE Subidttedtd the) ﬁES&E‘s’Eé‘izﬁ’“E‘S’t’éBaié’F?Fﬁé‘@Félpf@ grample,
accordproceds fohcp»m@.mﬂnlgv& compound (1-6) of the invention by reacting the

/Y\ 20 co pound"(ZO) obt@ned in ¢he abg®e step ;L8 with aj:compcmnd &213
lhethis § te £ reductivg a h the

ound (20) is re ha compound ) prese e oﬁall-
jase and a reducing a ﬁt to give a comppune{t>6) of the mvenpon The
usablé‘ﬁdl}npound (21) ihcluded!: T8t example, cyelobutdifoie,
cyclopeptanone, 25 cyclohexanone, cycloheptanone, acetone,
3- pentanoneiz butanone, 3-methyl-2-butanone, 3-hexanone, ;
., formajdehyde, acetaldehyde, gropionakiehyde, |S,Qbutylald hyde &t al.
i a%'bun offthe c?pqm %;}@e used m\%y s@ f?a yffom | to
( quﬁalents relatl eqtivalent of the compbund (20), preferably
m2 from [to3 equwalentgsz e usable base includesqr example
°trie y]amlne trimethylamine, N, N=*30 diisopropylethylamine, {-5)
[wherdi: Rethylanespholiner Nuylethylpyrolicineeits methygpipesiaiagdahabther symbols have

the same meanings as above].
{Step 17)

This step is a process for producing 2 compound (1-3), (I-4) or (I-5) of the invention by
reacting the compound of formula (I-1-1), (I-1-2) or (I-1-3) of the invention, which is within the scope of
the above-mentioned formula (I-1), with a compound (17) in the presence of a base.

The usable base includes, for example, sodium hydride, potassium hydride, calcium
hvdride, butyl lithium et al. Of those, preferred is NaH.

The amount of the base to be used may be generally from 1 to 10 equivalents relative to

one equivalent of the compound (I-1-1), (I-1-2) or {I-1-3), preferably from 1 to 3 equivalents.
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The amount of the base to be used may be generally from 0to 5
equivalents relative to one equivalent of the compound (20), preferably
from 0O to 2 equivalents. The usable reducing agent includes, for example,
ZnC12-NaBH3CN, acetic acid- NaBH3CN, acetic acid-NaBH(OAC)3,

R S A S

heredudl ng ag’en
methyliigrpegeheraifpfrsnob o eyl fents. pe%u)@wt@heream&wémw{wébromlde
ethyl beam@ostnd (20), preferably from | to 5 equivalents -40 Not specifically

defined 'Itpgapﬁ(?[ﬁqu@tﬁg 0%[20@(? %dblé’htggg Xereﬁlgz Im % equivalents

interfering with the reaction, an crete |nc or ex
relativeia e fghitisahel nterer. Cnd eltw loh® GRricd: meTeb s Bk e gauivalents

al. Of those sprefeniéddafeqhatikanaliethaivelitmdibyieten dlidargens bheny one not

interfeFRRAUANHRMRSERIY rﬁoﬁ&)(n‘?;ﬂegﬁ@ﬁ{%)ésf&@m QQQQQ%aH{@JGf@ﬂ%JWm
0Cto 50C. The reaction time may be engﬁr& y from 10 minutes to 4

nours, pIOTEEN § BAVED i ESe A O GO A, lerably fromm 0-C to

50°C. compound (1-6) may be isolated and purified through any ordinary 10

iSOlationﬂl@ depettificatiommeaihed ahifprexarRig: ROt preferably from 10
minutS anntratlon under reduced pressure, crystallization, solvent extraction,
repreC|p|lt}aSt|on or chromatography. The compound (1-2-1) of the invention:

O Ar~YrXiugeignsd.ahercoppaimerdin)i-4)yar G5amanie isaktied and purified through
any oriligiependeinty e preise nt e methin e Qroup anpld) idrgairaton) cbuteattalonlnder
reduce%%réfssw?e %Hgté(\{izg{ %IP%]%ER% TN rcfh“ A% AT ﬁr%a%%lla(ghﬁf

heteroaryl group optionally substituted Wit & lower al grou ower
alkoxy ﬁ&ﬁrj@%ﬁf&b@ﬁ%}h@ HYSIAB Ry ebaings- ﬁxa Irgrspdige to the
followdhjgandithéd other symbols are the same as above] may be produced
Y\accordlng the method mentioned below, for example, using a
n {Pﬂ fogpfula Y)./R hai/v?é,xx «~MALR(OH)2 W, R6 (22)
s2I (A ZD)[Whereln the\s /e th samhe meanings as
el (Step 21) This step is a progess fodui sgppound
19-1) of the inventigrgpy reacting th

0 ) process 18 0 (19) process 19

rd X J o /Y\ jo
i SN /\' RBWJ R10 % X s N/\
g Gow @D

R1O
¥
m2 process 20 ( © \Rr

o (20) o (1-6)

[wherein Pro represents a protective group for an amino group; R® represents a hydrogen atom, or a lower

alkyl group; R" represents a hydrogen atom, a lower alkyl group, an aryl group or a heteroaryl group, or
R’ and R may together form a 3- to 9-membered cycloalky! group; and the other symbols have the same
meanings as abovel].
(Step 18)

This step is a process for producing a compound (19} by reacting the above-mentioned
compound (7) with a compound (18).

The reaction in this step may be attained in the same manner as in the above step 7, or

according to a method similar to if, or a combination of the method with an ordinary method.
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compound (A) with a compound (22) in the presence of a base and a

palladium catalyst. The base includes, for example, sodium carbonate,

cesium carbonate, cesium fluoride, 25 calcium carbonate, sodium

hydride, sodium carbonate, potassium carbonate, potassium phosphate,

potassi acefa otassium tert-bu to ide, trie hy ine et a

ot DRSO BT B0 AT Ee oSSR oI D e Boc-
homopggtivaretsyediviEcabarehiveitcof thretebrmseung (Ryeprefraplgziren -
benzy}ﬂﬁ@eEagmuiMaahents -41 The palladium catalyst includes, for example,

tetraklsw&& (S%feny S%‘”&@%Uﬂg (Iqag}l n%z be isolated and purified through any ordinary

dichlorobistri e-pal

0
isolatiqgaffb Py} !iatm%m?ﬂwérﬁip CRCSEHAL) PSR FepearRaRaHTipaNadRLFFuced pressure,
crystal Azetateselvaht Theamaunpof fhegal ledibracataiyshiodausebisnay todsolation and

purificAENETRIM NS, Q&&pt&%eﬁlg}g%\églents relative to 1 equivalent of the
(Step 1 mpound (A), preferably from 0.05 to 5 equivalents. The compound (A)
i

cludes, for example, the compounds produced in Examples 1, 4, 32 and

33. The Eormpparund pmméhme@mdngxampbewyﬁiﬂlihbsxylb@rmgidlaerdi,no-protective
group ﬂyﬁicmﬁéoyip@r@ﬂg@)a&&e%ﬁaﬁiﬁn{ﬂw&&r&ﬁrl]'s: acid, " "

2-metho rimidin oronie acid, 2-met ridin- or i

o B B R D BN s
htefaleF-b@We?zfém@l‘fblfB@W‘@@@@% ‘%pmﬁifééé%iﬂ@%ﬁwgﬂ%@Wﬁé‘w@&bﬁén301’1“ Wiley &

Sons, BBIVERt Maytihd anyiene ﬁloirlQﬁﬁﬂi&ﬂmgzwilﬁftBEch&&&ilaﬂhazﬁdaﬂﬁl@w(ﬂ&ﬁﬁaﬂ

examplenﬁwgt‘?ﬁ&ﬂ'%ol Pé’ SI0el I%EMSotB Wene: T ﬁe&tﬁr&l Wbrdmary
ano € a% %

benzene acetone, met et al. 15 THe reaction tem rature m
isolati oA, BN RO tROth &l SR AR e St TG e CHRES BB Ldnced pressure,
crystalpreferabbpvinarexrcotiviempecatinéctool SDCmatkermphetiomtingimagdbe isolation and

purificeREalarom QL housde J&heuys. preferably from 0.5 hours to 12
(Step urs. The compound (1-2-1) may also be produced according to the

lowing method: Ar-Sn(alkyl)3 (23) (A) process 22 20 [wherein the
symbolsTave ttee sarmecessdbopesidu¢Biep 22pPhid Stép d§ theprocedmfoy reacting the
compoRFRGUGING @ CAMPOYRLL-dob) IBYaasting dhemgempound (A) with a

compound (23) in the presence of li mchlorld dap
ot B R O P SR BN e sompound 20) i
reactedryyit) @, ey D! @Ui%l%ﬁewwlv%atbaieéaé mﬁélml@ﬁ et ENEPpEErgRyund (1-6) of

the imprekarably from 0.05 to 5 equivalents. The palladium catalyst includes, for
examp'erﬁ%tﬁé‘elﬂfet%%ﬁs&)ﬂﬁ WH@%&?H&%H%;)!Q cvelobutanone, cyclopentanone,

cyclohexanone, cycloheptanone, acetone, 3-pentanone, 2-butanone, 3-methyi-2-butanone, 3-hexanone,
formaldehyde, acetaldehyde, propionaldehyde, 1sobutylaldehyde et al,

The amount of the compound (21} to be used may be generally from 1 to 10 equivalents
relative to one equivalent of the compound (20), preferably from 1 to 3 equivalents.

The usable base includes, for example, triethylamine, trimethylamine, N.N-
diisopropylethylamine, N-methylmorpholine, N-methylpyrrolidine, N-methylpiperidine et al.

The amount of the base to be used may be generally from 0 to 5 equivalents relative to
one equivalent of the compound (20), preferably from 0 to 2 equivalents.

The usable reducing agent includes, for example, ZnCl,-NaBH;CN, acetic acid-
NaBH;CN, acetic acid-NaBH{OAc),, sodium borohydride et al. Of those, preferred are ZnCl;-
NaBH;CN, acetic acid-NaBH:CN et al.

The amount of the reducing agent to be used may be generally from 1 to 20 equivalents

relative to one equivalent of the compound (20), preferably from 1 to 5 equivalents.
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dichlorobistriphenylphosphine-palladium,
dichloro(1,1'-bis(diphenylphosphino)ferroeene)palladium, palladium
acetate et al. The amount of the palladium catalyst maybe generally from
0.01 to 10 30 equivalents relative to | equivalent of the compound (A),

preferaq\y roggi %Rc?ne%u ¢ reaﬁs ((n-lagﬁf Oeuurégd n %'”C'“?dz?ﬁytoe any one not

examp Ie r| n-butyftm pyfazme tri-n- tﬁtln pyn ine e
mferfelaﬁaduﬁt e asaction pelE e nisg wesgErsrampirorhapes sbaaghinidrepierm.
methyiealativierite, Taivaldnkaidheatoonpoued pAleipre tesabhhiian dhtddOmethylene
chlarid@duivalents. -42 Not specifically defined, the reaction solvent may be any
one not interfering with the reaction, and includes, for example

toluene, PEEEA AN dRSBRE S dRRe Mol sreEbh S 4t ﬁﬂé?%&tmﬁferab’y from 0°C to

50°C. temperature may be generally from OC to the reflux temperature of the
reactlonﬁgy@m,dgrglfgg ahly fEQanEReM S MPETAIMIR {8 ke0GuR }F&erabiy from 10
reagfion time may be generally from 0.1 hours to 72 hours, preferably from
mmuteétg%h $Y0 12 hours. Thus obtained, the compound (1-2-1) may be
isolated &ne peiritied thesagiany Arél mmayb@s@téﬂ@ﬁm addpififcduioreh any ordinary
isol atidmaﬁaqﬂ;%c@roﬁma&om%mwgﬁomrﬁ@mgﬁumﬂa&mgbﬁaﬁluaa@duced pressure,
crysta}Pl ssure, crys |IZ§IIOI”I s}fgéveptc extra |1;())rr1rl re Pg‘ gltatlon or
chromato rap of a formu a T ) of the invention: O
Q E-Ov) ewmozn%blwftbemw&oz :2) [wherein E represents a lower
alkyl group haying from/4-{o 6 carbon atoms, or Ar; and the other symbols
Aargggg Same y be produced, for example, according to the
faflow) hogs E-OH 74) (A) (1-2-2) process 23 15 (Step 23) This step
isVérprocess for producing a compound (1-2-2) by reacting the compound
(A) with a compgund (24) in the presence of a base. The usable base
|ncIu8es for example, cesium carbonate, potassium carbonate, sodium
carbonate, sodium hydride et al.

[wherein X, Y, Z, and W, each independently represent a methine group or a nitrogen atom, but all of

X1, Yy, 71 and W, are not a methine group; Ar represents an aryl or heteroaryl group optionally
substituted with a lower alkyl group, a lower alkoxy group, a halogen atom, a cyano group et al; p
indicates from 0 to 4; and the other symbols are the same as above] may be produced according to the

method mentioned below, for example, using a compound of a formula (A).

O

L)
A NN p Ar—B(OH),
R® ©2)

> (I-2-1)

process 21

fwherein the symbols have the same meanings as above].
(Step 21)

This step is a process for producing a compound (I-2-1) of the invention by reacting the
compound {A) with a compound (22) in the presence of a base and a palladium catalyst.

The base includes, for example, sodium carbonate, cesium carbonate, cesium fluoride,
calcium carbonate, sodium hydride, sodium carbonate, potassium carbonate, potassium phosphate,
potassium acetate, potassivm tert-butoxide, triethylamine et al.

The amount of the base to be used may be generally from 0.1 to 20 equivalents relative

to 1 equivalent of the compound (A), preferably from [ to 5 equivalents.
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20 The amount of the base to be used may be generally from 0.1 to 20
equivalents relative to 1 equivalent of the compound (A), preferably from |
to 5 equivalents. The compound (24) includes, for example, methanol,
ethanol, propanol, butanol and benzyl alcohol et al When E is a lower

alkyl gro. d nclude oI 2- drox |d|n
hydroxyg;]/%alarr:]élé “él“\‘i‘& ”9&‘35 Jéj% otﬁ‘rﬁ %ti e ESIRpSERE A adium.
dich10{@5@1@&@@%@%@@@%@1@%@% id'ﬂus@qmwbwhwm@m@mqne) -palladium,
palladi@éiivadeatafithe compound (A), preferably from | to 10 equivalents. Not

Spec'f'cai'%%%f«%%{jofﬂh% reﬁ‘c&{% %8%1 %/legda“a\g eeﬁg}aﬁ;%[ (&8 16 10

with the reaction, and Inblud es, for ekam DME 4-dioxane,
equwa%?@ﬁ%@ﬁ?é‘vf’dméﬁ%”wiﬁ‘?éﬂ%ﬁ@zc h‘é) PiaerablyiryRd A detiorauivaiens.

temperailrecmayinel génaxaliye frdon OGnipleheheebimpsendperaduceddh theindes 1, 4, 32
and 33reaction solvent, preferably from room temperature to 150C. -43 The

reaction fime ma ene from 0.1 hours to 72 hours, preferably from

0.5 hourd iR 'aﬁég bt %iafﬁwame % MPRe (105 RSl iRy horonie
acid, pigotitee andqyorifiedidhioneghcamyyoirdidiarg-idetationasidd2pueifioatiomidin- 5-ylboronic
acid, 200RMIORRfafos Sxamale a@ﬁnﬁ%ﬁs@é%1@%!@9nUﬁB@;E}M@{iﬁjh‘é%QH@-%bommc acid et

pressure, 5 crystallization, solvent extraction, reprecipitation or

chromatography. A compound (I-2-3) of the invention may be produced,

for exampheszcdidingatnge o kaking RBETGMARHL MIPT MYHH B RGP with the
reactidN, ¥nd Iikhidel BrexARp{A e racassh b R MEHR- ODHH2 -3) miberein R9 dioxane,
ben zel?engcﬁgx%%%tﬁﬁﬁ s$ame or different, each representing a hydrogen atom or

alower alkyl group, 10 or R91 and R92, taken together with the nitrogen

atom to WHiEFPENEY EB&RHT&FBW’&Y4bet8e§“1’ﬁE¥h’ES%‘Pb%f%?réljé’ﬁﬂé‘érﬁ?ﬁiﬁ‘r“ﬁ’éum of the
reacticalipfratic, pndeopliofrathyraviegstbstiedentg)°and the other symbols are the

same asTRbRYEL LGP hf) T USRISRHEPICLRSSI PIORURNG Rerably from 0.5

compound (1-2-3) by reacting the compound (A) 15 with a compound (25)
hours [ﬁzl?ﬂrésence or absence of a base. The base includes, for example,

potassmﬁil@arbmn‘@mé {eediumcalisdraterdsodiuarr drgdride  the dtdlssitngmethod:

phosPhate sodium carbonate et al.
Snalkyl); 23)

(A) = (-2-1)

process 22

[wherein the symbols are the same as above].
(Step 22)

This step is a process for producing a compound (I-2-1) by reacting the compound (A)
with a compound (23) in the presence of lithium chloride and a palladium catalyst.

The amount of lithium chloride to be used may be generally from 0.01 to 10 equivalents
relative to 1 equivalent of the compound (A), preferably from 0.05 to 5 equivalents.

The palladium catalyst includes, for example, tetrakistriphenylphosphine-palladium,
dichlorobistriphenylphosphine-palladium, dichloro(1,1"-bis(diphenylphosphino)ferrocene)palladium,
palladium acetate et al. The amount of the palladium catalyst may be generally from 0.01 to 10
equivalents relative to 1 equivalent of the compound (A), preferably from 0.05 to 5 equivalents.

The compound (23) includes, for example, 2-(tri-n-butyltin)pyrazine, 2-(tri-n-
butyltin)pyridine et al.

The amount of the compound (23) may be generally from 0.1 to 50 equivalents relative

to 1 equivalent of the compound (A), preferably from 1 to 10 equivalents.
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The amount of the base, when used, may be generally from 0.1 to 20

equivalents relative to 1 equivalent of the compound (A), preferably from |

to 5 equivalents. 20 The amount of the compound (25) to be used may be

generally from 0.1 to 50 equivalents relative to 1 equivalent of the

compound (A), preferably from 1 to 10 equivalents. Not specifically _

defined, YAESPSEBHY <Rt Fasr i PbiratRpiREHEIMNG Witk Eering with the
reactioreacdionakd fiockicdep]dopetampiecDMEF, N4ndikade2 bpyrrolidanene et al,

tomeneiﬁ%@é?&%ﬂ%ﬂf}%%@ %aa}rﬂggéﬁﬂl}@%rc-m%@ﬁﬁf@r}gﬁﬂﬁ’@r@wgﬁxre of the

s méa'% be generally from OC to the reflux temop)%rature of the reaction
reactiog SRR Bre B PELTRSRRErAfLIR S 150C. The reaction time may

be geneldityfronrotimhowsbtogzeehduriopréferably framhoBs. rotfsatdyl2om 0.5
hours f3Q@Beukhie compound (25) includes dimethylamine, morpholine et al. 30

Thus obtained, the compound (1-2-3). may he isalated and purified .
 through By e VR B TR SO R R Bt ny rinry
isolatigrikpitFife O BIFERS PAER WYABIBIcreaURSEH Prassursc g stampdmioeiuced pressure,
crystalighvien] @xisactior e prechpitabien of @Ih_rmmah@@apﬁw. -44 In the step 21,

the Stepz@&%ﬂ%&ﬁ&&‘S?o%§u19r(?if£."zrgec%{ﬁe%%%ﬁo‘é‘(here in X1, Y1, Z1 and

W1, the nitrogen gom is adjacent to the carbon atom to which Hal bonds.
A compound (1- %{[%1»;’8) or (19) of the invention: 00 N~R PN R Y-'X

E—YsXNR / f pO H3C or (1-7) (1-8) (1-9) 5 [wherein
th’g\ sy /» e thezsame meanings as above] may be produced

similar it, or a gompination of the method with an ordinary method. A

compound (I-10) of the invention: O z/Y,-x NR wNH O (1-10) 10
[wherqi et es SyenssIe hd vecrd st v d i smoasines el td the other symbols
are theprostucedbacganeyrig te@uced, for example, according to the following method:

E—OH ¢4)
(A) (1-2-2)

process 23

(Step 23)

This step is a process for producing a compound (I-2-2) by reacting the compound (A)
with a compound (24) in the presence of a base.

The usable base includes, for example, cesium carbonate, potassium carbonate, sodium
carbonate, sodinm hydride et al.

The amount of the base to be used may be generally from 0.1 to 20 equivalents relative
to 1 equivalent of the compound (A), preferably from 1 to 5 equivalents.

The compound (24) includes, for example, methanol, ethanol, propanol, butanol and
benzyl alcohol et al when E is a lower alkyl group, and includes phenol, 2-hydroxypyridine and 3-
hydroxypyridine et al when E is Ar.

The amount of the compound {24) to be used may be generaily from 0.1 to 50
equivalents relative to ] equivalent of the compound (A), preferably from 1 to 10 equivalents. Not
specifically defined, the reaction solvent may be any one not interfering with the reaction, and includes,
for example, DMF, acetone, 1,4-dioxane, benzene, toluene, N-methyl-2-pyrrolidone, THF et al.

The reaction temperature may be generally from 0°C to the reflux temperature of the

reaction solvent, preferably from room temperature to 150°C.
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method described in literature (for example, W095/28389), or a method

similar to it, or a combination of the method with an ordinary method. In
case where the formula (1), or the formula (I-1), (1-2), (1-3), (1-4), (1-5),
(2-6), (I- 7), (1-8), (1-9) or (1-10) which is within the scope of the formula
() has a protective group in X. 15, Z or W, the protective grou

b
removed 5 EERRHTHE B AieF REAIBTRTA TntdeHE Bbjedive oo &Ph?&fgm 0.5

hours (1@ jwwatective group may be removed according to a method described in

literatu refﬁﬂ%%@ﬁ@@,l%xéj c@ﬁ%%@(@f@?% Organg Méﬂﬁﬁ@i ﬁ}’qgglygny ordinary

ol .Green, ZJF,d Ed., Joﬂg V\él?y & So?s, 991), or a method s_.lmlla%to |taor

isolatior B A TS RS Rl P T B So  ARY S G e SBr g der reduced pressure,

crystalfgrtipogntisnhayrbaiconvendddiipionsalthwmastarsphrceptable as
medicingscoageafidinte) 3N O rNeRRYIMeINBE pfAiuthRe, ¢antkamnpithe:8ailisng to the
f0]}‘)W‘;:]\]ndl_ntctlfeog;[_sters may be converted into free compounds also according to

a or(]:ilnary method. The carbamoyl-substituted spiro derivatives of the
inventiongquy exit as pharmaceutically-acceptable salts, and such salts
may be prodyged,from theicompounds of the 25 abo rmula (1), or the
above formdla (I-1), (1-1}@), (1:152), (-2) , @(l-z -45 3),

(A) (1-2-4){1-2-51(1-3), (&4),(%=5),(1:6) ), (I-8), (1-9) or B-10) which is
withirptherscipe of the formylafl). These compounds may be formed into
salts or esters acceptable as megiefes according to any ordinary
method, and on the contrary, theg/salts arfér g esters may be converted
into free compounds also according to any ordinary method. 5 The acid

{where@lq ﬂm gﬂdsl@dt%llpﬁwgﬁné% %Ml‘?eﬁ%ﬁ% ] Q@Bgﬁg(&}@d@!ﬁ 9%%}qq§w<ar alky! group,

o hydrafluorides, hydrobromides, hydroiodides et al), Inorganic acid salts
or R a0R kB LopBrEm Pt Banchalo b RPIAESY Ssnsb e &t'aIf smbered
nitrogaiiopisafomaibsi@ig ringrethants bkfonatelsttnitoorentetivankesuiforratesye the same as
abovepthanesulfonates et al), arylsulfonates (e.g., benzenesulfonates,
(Ste ﬁlj-toluenesulfonates et al), organic acid salts (e.g., fumarates, succinates,
P J@ citrates, tartrates, oxalates, maleates et al), and amino acid salts (e.g.,
glutamatEis sispastansecets &y Prasediase eadition ShRs irvlgekstifgrthe compound (A)
with a@sampied alkalh mmetaksalts (e Bscsadigmpsalts, potassium salts et al),
alka“ne. %gtﬁa%%%lug%&sfég eg' ¥ (legluor@lsg%.% ‘car NES (l;Jersnu%ag%be&n%Q’, sodium hydride,
ammonium salts, and organic B%’se e.g., guanidine, fnethﬂamme,
potassii pigpRiathtieTetaspPI8eLddition salts. Further, the compounds of the
inventionlmaynbenirofitty fasm) wlidnydeatesigbasgdvatas dfdindin fte20 equivalents relative

tol ecﬁﬁmféﬂy&qﬁgoéoﬁ?d%ﬂf(‘ﬁ)Pﬁ%}&%Hf}q?oﬂi fhe %@Wéeﬁl)ﬁ”d their

pharmaceutically-acgeptable salts may be administered orally or

parenterafly AACURA M B SRBHTE EorhisdUHaE IP R rvaraaN from 0.1 to 50
equivgitdsmedcouticdl kraeekptabibe20mplding €48 nragfbetddtied theréfeqoivalents.
formulatggyageLisi IBPA AN &N -ALERIIANGS W géeajﬁ'/t@ﬁdﬁq interfering with the

reacti(grg gﬂ% BoRde o?é‘l%%%‘p‘?é%h%{%l%%%?ﬂij%%% Aenerallesod 10 MBI xane, TrE

rmacetutic
et al.

The reaction temperature may be generalfly from (0°C to the reflux temperature of the
reaction solvent, preferably from room temperature to 150°C.

The reaction time may be generally from 0.1 hours to 72 hours, preferably from 0.5
hours to 12 hours.

The compound (25) includes dimethylamine, morpholine et al.

Thus obtained, the compound (I-2-3) may be isolated and purified through any ordinary
isolation and purification method of, for example, concentration, concentration under reduced pressure,

crystallization, solvent extraction, reprecipitation or chromatography.
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compositions may be used herein, including, for example, gelatin, lactose,
white sugar, titanium oxide, starch, crystalline cellulose,
hydroxypropylmethyl cellulose, carboxymethyl cellulose, corn starch,
microcrystalline wax, white petrolatum, magnesium metasilicate
aluminate, anhydrous 25 calcium phosphate, citric acid, trisodium citrate,
hydroxyBréisyiiee i caestenrBied e miems {1 Hed Catare pHRsdRatel 1 Z1 and W,
the nitSigefiosenfaityipcichestar polyoyethydenashduenet.castor olil,
polyviny ggﬂe( a t ilicic acid anhydride, talc,
vegetabIjg%lg?lgtl)enzyl1 @c%rrﬁ?}%{ﬁﬁt&?e%? Vg?(?éﬁene glycol., polyalkylene
glycol, cyc[pdextrin, and hydroxypropyleyelodextrin et al. 38 Combined
with additives, the com he invention may be)lprmulated
Y/Xnt SO|Id preparaﬂo;Y?( g.\tabl ts capsules grany S;Bowders,
Xyru s,\elixirs, injections).
duced in anyzg\f wn in the filed of
pharmaceutical compositions. The liquid preparat may be in such a
fofeh that is dissolved o'f*%%spended inSvater or in any other suitable
medium before use. 35 |aIIy for injections, the preparation may be
sddived or suspendedE‘jpo% ired, ina physmlog@al%allne or glucose
iherRHUQU B0 R UHEL R0 R AIRSCTNARNEAN % BURAIIRIBIRin 40T HEhoa

preparations may contain the com oun he invention in an amou

descrggfy VEYEE YO8 By R EREN wcf%m %0'60% By %Je%a,ﬁﬂéf e2625
2633),prepardtivisifbe toinpowrdsohdtieninitntiort mdy e dormilatedéttod.

preparatiQRsn{psusIAMONIe oResOIRNRE Iethe following Formulation

Examples. &fFormulation Example 1) 10 parts of the compound of

Example 1 t¢ be described hereinunder, 15 parts of heavy magnesium
~Y=oxid g&ts of lactose are uniformly mixed to prepare a powdery or

5 paitd of the compound of Example 1 to be described hereinunder, 15
pafts of starch, 16 parts of lactose, 21 parts of crystalline cellulose, 3
par®® of polyvinyl alcohol and 30 parts of distilled water are uniformly
i(g(é then ground, granulated and dried, and then sieved to give a
granular preparation having a particle diameter of from 1410 to 177 m. 15
[whe(Eiorthe: o EXampleesyarg ragailtep repdetidmisipbe pardddediheceshng to a
methdD RS RR iTh FermuiRian kxample W(B6/p880f she eaRulasiRMPRABHOH a

Pl rplxede\hth 3 eﬁ]aré Icalcm(rin steara%g nd shaped under compression
COMOIRES ?ab(f avi V&Lameter ot 10 m. (Formulation Example 4) 20 90
parts of BTN NARSREAFETIAR Gbieiibia REeHeiHig o G niERof 4. (-5). (-6). (1

7), (IHBarmalasiof- Exawiile 2sismixethswtihdkOopats fohanistdlins eetisiesthandoup in X,
Y. Z &R@[ tﬁl@{)ﬁﬁ@ﬁ% group may be removed to convert the starting compound into the
objective compound. The protective group may be removed according fo a method described in
literature (for example, Protective Groups in Organic Synthesis, by T. W. Green, 2nd Ed., John
Wiley & Sons, 1991), or a method similar to it, or a combination of the method with an ordinary
method.

These compounds may be converted into salts or esters acceptable as medicines,
according to any ordinary method. On the contrary, the salts and the esters may be converted
into free compounds also according to any ordinary method.

The carbamoyl-substituted spiro derivatives of the invention may exit as
pharmaceutically-acceptable salts, and such salts may be produced from the compounds of the
above formula (I), or the above formula (I-1), (I-1-1), (I-1-2), (I-1-3), (I-2), (I-2-1), (1-2-2), (1-2-
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stearate, and shaped under compression into tablets having a diameter of
8 mm. These are coated with a mixed suspension of syrup gelatin and
precipitated calcium carbonate to give sugar-coated tablets. 25 These
preparations may contain any other therapeutically-effective drug, as
described below. In their use, the compounds of the invention may be
3), (- blirewikts il et i flng e fleélivié $or Ir&awnéhi Phrabeshtisrvehin the scope of
the fotetapy) dhaetabeliccisensiersberfslieiatindiseiiers.ckbe dificad as medicines

accora'tﬁ%r&%%gtarzﬁﬁw@%ﬂgaemax. Bg gﬁ%@?}%@@ﬁ %ﬁ&@ﬁ@%ﬁ{&%ﬂ%@% converted

same 30 tim urlr{%‘ghe perio thent, either as one preparation

into frg¢ qempgiRds alfASHRTIRBARASHE MY B¥HiiRation of the compound of
the inveittiomadthdaimyont ket dinadugifeeine dortie dtpdesitabidenétaboliedrochlorides,

hydroBIRRIEEr QN dis iy flisarders dastudes, i pringipie cambinations thesieof

hlWlth angxé@ntd e\i%%%;ltj% eff%%glveefor trgairﬂr}gn'g %ga‘%t&bohc dlgsorders or
pere RS S PSR O TRBURAL b F tRekitSH FEDHE Eombined
methapgtiléenatsthérdvogossthdfestiliefaichypbaraisidmadtresinl retatsul fonates (e.g.,
benzeﬁw@fh éﬁ@%@@»hﬁ(@%ﬁ?ﬁﬁm& I@i@g,diﬁgﬁ@t@r%@icpgmgoq@.ggad}mlﬁgté@@H&@iﬁates,
., V. ertre 2taboll sorders, o QSIt- ,.obeslity;re tg 1ISoraers -
s R AR SRS R ST NIRRT ATAERS, spgorttes o
atl.

administered at the same -47 time or at different times or successively in
order in Pheventioddititesitneint bidth drkevapeenliaiiadgis ontiers. dVbedium salts,

potasdlf GAMPQURE ot the dnvertion s Usgdsim %ﬁws&%%ﬁswé%{é@;% DA a),

co-drugs, then it may be in a pharmaceutical composition for one-dose

ammog AR TN DaE §F LuchUSMBIn TR XSRSy rEidmpoame <t ab
additicongdinifytihecdm gounswidh e Blinventivivamdihee o-giy gomay Hieydrates or
solva@dpnnisiered (Q.94RigRs sinltaneously, or separately or successively.

The composition and the co-drug may be packed separately. They may be

aciminiorb VB SPEEHS o PO DU 050 COMRRE P AR Bl seles may
be adnhatsircsatralbechpressicari may be suitably determined in accordance

witg trrlle Hrdﬂﬂﬂ&‘ﬂ%ﬁ@@fﬁﬂh@]@@ﬁn}ﬁ?ﬁa@g msmjﬁtﬁ@?@ﬂtfgmtﬁhmﬁaa&ﬁ&aﬁgmepmb1e

...and the comhination. The form of the co-drug for administration is not., ., .

aadit T B B R 8*“’8%%?%&%%‘8? Hith theintendied
adminiRFEHEB WY -arer tihiddidres coseadiyrs s irthsnisie o Rhariprssutical
compdeitexamplebeheddllending idjlAloamfourshabl¢hgelmientiomis cohikiseghr, titanium

oxidey\éittﬁ}(ﬂlf&)r}‘i{gﬁiﬁ% 9&‘{%1%_5%'P@ﬁﬁ%@%ﬁ%&&ﬁé@ﬁlﬁ&%ﬁ#&éﬁﬁé{é&? c8lulose, corn

compound of the invention and a"co-drug are.separatel}/_ form Into

starchySTOPRIY 1 prabaPailsrits Hhe tHe Brs bt atnY e shittaAEodely drous
calcivagplinéptere deironaidd minidirati orracuted8)a pompowtialofthevibitehtionbitan fatty
acid e84 BAPsERL AR SeRATaIRIMIRIuHReE Ito differsit INRIRRPRAIAIPHS,

{ vfﬁ”? the%ii%r% acrllrlnlnllggereds?t dlftfel:ﬁ@% tin es In o(ge wg tgg %zl[pe ¢ oil. benzvi
POV EaNRmistration TEtRE: 45 8 Eopounel b theSAiEntBi HH a 86 iFeRFaRic ol benzy
alcohele garashbiormotsada ditfedrelyiensrelyaedtiersodedrinesndre
hydroadpatpisieradaidha same time in two different administration routes; 20 5)

3i ,[?fg ;‘;ﬁ?&;ﬁ%&%@f&%‘eﬁé N304 A LU S SaPa ale . fermuiated W% rmutated
into solid preparations {(e.g., tablets, capsules, granules, powders, suppositories) and liquid

preparations (e.g., syrups, elixirs, injections). These preparations can be produced in any method
known 1n the filed of pharmaceutical compositions. The liquid preparations may be in such a
form that is dissolved or suspended in water or in any other suitable medium before use.
Especially for injections, the preparation may be dissolved or suspended, if desired, in a

physiological saline or glucose solution, and a buffer and a preservative may be added thereto.
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preparations, and they are administered at different times in different

administration routes (for example, a compound of the invention and a

co-drug are administered in that order, or in an order contrary to this).

The blend ratio of the compound of the invention and the co-drug may be

suitably determined depending on the administration subject, the
The preppiiensien sontendhe trengakehds 1BY B QRSN offeom 1.0 to 100 %
by weghdpugetabhblecin the tnGeritidry melges!ttherapguticdbedrugs for diabetes,

therapeufieal Ay da by R IR BRfABe YGRLAMAS TR/ SYBRHRDRIO N

nd anti-gbesity drugs. Twq.or more such co-drugs may be combined in

examplf LRGN (RIS THL O BEUTA S B i Abetes includes, for
(Formgiatimplexshwiollowing: 30 1) PPAR (peroxisome proliferator-activated

recﬁgtor]b)bﬁgmlf?ﬁ%@ﬁkp@%rﬁl”?@g éx%iat l(@-g-’aol _?EQH@,EQB@&_@?{QW U1 S parts of

englitazone, isagli e - et al, piaglitazone, rosiglitazone,
heany g B HOKe3, LA G B oG e B povdery or
granulay ppepmaoatharing Biguaiieis divaa oretoYim, buteRfiRaBHeRfGRRpsulated to
give capallesd) protein tyrosine phosphatase 1 B inhibitors; 35 4) sulfonylureas

¥ %ﬁh $:2 gg@ amide, chloropropamide, diabinese, glibenclamide,
( Omlglf11 lo'%e, &% u%ze, inmepiride,H%liciIazide, glipentide, gliquidone,
i

gl:ggﬁgmﬁgP%ﬂmaéPfﬁﬁ%% Geagply; 148 By deegh dpiplgs 15 parts of

starchrdpqulitide |aateglbidess af, Gy {elliucositddsydiglage afipitiyeisydudtvbsl and 30

parts GERHRARY \Qﬂ@%@&‘m@@i@fg‘ 'ﬁ%&iﬁﬂé@%}% @ggf%aﬂéggﬁﬁ%@ed, and then sieved

. dimicjn-Q, Ibostatin, CKD-71 1 DL-25,6 MDL-73,94 OR14 et
to aivE ST DR e AL HRIHCIRE O CAPa B el &

(Forngjlanisolirxkeayretion promoters such as linogliride, A-4166 et al; 9) fatty

acid oxidatiganinhibiteparatieh ASEPAIEXH BloMMNY BhGhel 83 A ormulation Example
2. %a netlﬁg%r{_ll tsﬁsrlejl%u aars E’nlga_gtlilzmxes’ rll’? agldci%l% 9 .e gglsl%(%le Ilcdi%os %Qf te, and shaped

roxan, u‘paroxanpeff gﬁ,. T} INSufin or insulih mimefi- X such a8 biota,

under|EMPYsHOY D IabInsIIRY Bata sirmasai iSprsn- 10 insulin glargine,
(ForniaBitioh ZiRgmlpys4yro-insulin, GLP-1 (73-7), GLP1 (7-36)-NH2 et al; 12)

non thiagpdinedines Eep bt Rialinear el b A PeRMKod of

dual-agonists such as CLX-0940, GW-1 536, GW-1929 -2433, )
Formylgiombramplrobips ol HEh 8 2586wy sialling saeanaanel damgitigbsalcium
stearagm cnd 51EppV/RAIC2crecpEioagonists [Fhd dvarg peliticatdrof)8 fom. These are coated
with {¥RerIneSa Giudes o edmBlgndnsdalieming i Rilg @&igoﬁ%qmg% sugar-coated

ta_ibietg‘romoters such as cholesterylamine, colesevelem, colestipol, crosslinked
extran dialkylaminoalkyl derivatives, Colestid(r), LoCholest(r),

Questrani(hyest pleR NG Cancrstustase dtimbilorseedicalyatbieabating, as
descritRvasimiin, fluvastatin, lovastatin,

In their use, the compounds of the invention may be combined with any other
drug effective for treatment (prevention or therapy) of metabolic disorders or dietary disorders.
The individual ingredients to be combined may be administered at different times or at the same
time during the period of treatment, either as one preparation or as divided different preparations.
The combination of the compound of the invention with any other drug effective for treatment of
metabolic disorders or dietary disorders includes, in principle, combinations thereof with any and
every drug effective for treatment of metabolic disorders or dietary disorders.

The compounds of the invention may also be combined with any other drug
effective for hypertension, obesity-related hypertension, hypertension-related disorders,
cardiomegaly, left ventricle hypertrophy, metabolic disorders, obesity, obesity-related disorders

(these are hereinafter referred to as "co-drugs™). Such co-drugs may be administered at the same
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20 pravastatin, rivastatin, rosuvastatin, simvastatin, ZD-4522 et al; 3)
HMG-CoA synthase inhibitors; 4) cholesterol absorption inhibitors such as
shatol ester, (3-sitosterol, sterol glucoside, ezetimibe et al; 5) ACAT
(acyl-CoA.cholesterol acyltransacylase) inhibitors such as avasimibe,
eflucimibe, KY- 25 505, SMP-709 et at; 6) CETP inhibitors such as

time Owtrdf@%r@@témmb SEPEIPEEY HBM@BM{WHS@IS@Iles@leirg@’éth@ﬁbnvc-

mentiGgipdaneRynthFiasedirhibitgsin 8 oo danis s uchsad frabiuaaloddyd)yith one or

o 1\ DS A gy i

Owcﬁ%é“a%}ﬁhﬁéﬁwggl Riemrate @@Hﬂf’éﬁ%c‘@t@‘mﬂ&g}ﬁﬁ{ﬁpﬂ Biichythe
inventioicau{l thetaliiQ) rEé@R)e&Ebpims’&mdgo nigtssuclinad @)\A64084or separately or

S R S T
adimiisy %He‘i%

F\e%tr%‘??fi%nsm system inhibitors; 14) PPARS partial agonists;
-49 15) E{il@ dofs rd Hissurplivg mildepend vehtbs BARK 145 Bh@@438d may be

suitabRHBBBAGAQ, in 438y DAL ACAR 1R @&é@s&&t&ﬁ%@&ni% WMENBSration route, the

dlseaq%vg.?é) 9875 16 W%?%?S%hetta 171) t?u:g & {rl%e 5 he}:sligul‘g !ﬁ?{tlgrgbtsspegiﬁcaﬂy
mICI'OSOmIC |egcer| etransporta 10 |nh Iors s

defingéynd gideay nBeemhicp 3vidote sempaoytadise ﬁ’b‘t"r“éﬁlﬁii’oﬂ AYIhBeEeHSTs;
admin?él}sdu aﬂﬁ@@cﬁﬂ%ﬂ@ﬁ@ﬂﬁh&l&ﬁ&lﬂd&sﬁéh &lsmmplenﬂia/ihnow @tein) A compound of

0} te Iy
o oM 3 A O T i
a com@ay?ﬂsfg%weaﬁ &EOTHAX ARTAPRRRIEAY detigulsechipedeiiien tvo
prepamactudeafidriexanptes thefollowmgint) thiazidéy didireticseset nase administration

route; Cj}'gf%hiﬁ!ig&@ ofhlerpthingideacichlorale %?yggpa}éta_V{MHQﬁ%@ 'ﬁﬁ!ﬂj@x’tferent two
‘inda amlge I}%/droc IomthlaéJ &ﬁ}! Ioo diuretics su% as bumetanide
e

prepagy e RTINS <8t HSS M PRI HRES s dinistration
route;ghhylovideswidmiites enventain aldbsersheaesrnaicteljufetivslgtechinte different two

prepaSRiERROMAAANRE BPHEREARIBEA at the same time in two different administration routes;
5) a compound of the invention and a co-drug are separately formulated into different two
preparations, and they are administered at different times in different administration routes (for
example, a compound of the invention and a co-drug are administered in that order, or in an
order contrary to this). The blend ratio of the compound of the invention and the co-drug may be
suitably determined depending on the administration subject, the administration route, and the
disease for the administration.

The co-drugs usable in the invention includes therapeutical drugs for diabetes,
therapeutical drugs for hyperlipemia, therapeutical drugs for hypertension, and anti-obesity
drugs. Two or more such co-drugs may be combined in any desired ratio.

The therapeutical drugs for diabetes includes, for example, the following:

1) PPAR (peroxisome proliferator-activated receptor )~y agonists such as glitazones (e.g.,
ciglitazone, darglitazone, englitazone, isaglitazone, MCC-555 et al, pioglitazone, rosiglitazone,
troglitazone, BR1L49653, CLX-0921, 5-BTZD), GW-0207, LG-100641, LY-300512 et al;

2} biguamides such as metformin, buformin, phenformin et al;

3) protein tyrosine phosphatase 1B inhibitors;

4) sulfonylureas such as acetohexamide, chloropropamide, diabinese, glibenclamide, glipizide,
glyburide, glimepiride, glicilazide, glipentide, gliquidone, glisolamide, trazamide, tolubutamide
et al;
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2) 0-adrenaline Mockers such as acebutolol, atenolol, betaxolol,
bevantolol, bisoprolol, bopindolol, carteolol., carvedilol, celiprolol,
esmolol, indenolol, metaprolol, nadolol, nebivolol, 20 penbutolol, pindolol,
probanolol, sotalol, tertatolol, tilisolol, timolol et al; 3) calcium channel
blockers such as amlodipine, aranidipine, azelnidipine, barnidipine,
5) meglitindisuBlchapmemedinidgipiHecirdrinbitle, diltiazem, efonidipi.ne,
6) a-glaledigingy gallopamibiisradipines lreidipiacadaridinivenigtianidipmiglitate, miglitol,
voglib%' é’:’lr fd%ic%@?ﬂ%sﬂ%%%ﬁﬂmﬁg ,6%?%1%,@4%?%‘1@# et al;
manidipine, prani |%|ne, verapamil et al; 25 4 a(r;glotensm converting
7) o-agpggiRanpitS sl en e BEm A s EABopiP ifagedlril, delapril,
8) inseihakaprd{itosmapritemndapad, rosiiopld, mdékipel aguinapril, quinaprilat,
9) fanPRBIR REHBRRI R WdRuRl AyaRIRbrsplserl fenocapril,
randolapril, zofenopril.et al; 5) neutral endopeptidase:. inhibitors suc |
10) A AHERIEE SRGGHT LB GG GTRUR SRS I TR an. Tupacoxan ot

al;  ER4030 et al; 30 6) endothelin antagonists such as tezosentan, A308165,

11) inyﬂﬁ%g?l%lﬁﬁ@ﬁ?ﬁlyﬁiﬁ@ggﬁ%@i@%mﬁsi bydrakadipid, SomisitRIRONISHn lispro,
. .nicotinyl alconol et al; Iotensin C r.an | S .
L g s e e TR

12) nqptihigaplitincdiRataicExP BL7, FIebper, RH6270 et al; 9) a/(3

13) PRWRepalnblogkeis suah as Qipradiion, aivvinglas, amosiads, €t B8 1 RP-297, L-

79644?019@‘5% %@@%ggr&%?sin, urapidil, purazosin, bunazosin, trimazosin,
dxazosin, naphthopidil, indolamin, WHIP 164, XENO 10 et al; 11) a2

14) otheringilinsersissfalitiine, iamenidine, moxonidine, rilmenidine,
15) Vudiibhenptet atpaist. -50 12) aldosterone inhibitors. The anti-obesity

drugs inGmg?héﬂfp@ﬁﬁﬁplﬁugé‘qul@ﬁﬂ%éﬂi@ﬂ%ﬁ%ﬁ%@%ﬁ@&?l%’étﬁﬂlowing:

..inhipjtars such as paroxeting, fluoxetine, fenfluramine, fluvoxamine, .
1) bl A e B AFATIELEE 10 27 R (BB AR EBor ) TR slinked
dextraudirlyiavuszdiadglcdasipresmiraestit@plarhaiesiifeoiereenP 8y €B-1
2) HM@@&?@ ig@'tdtnh&sl@egmﬁ&@mag@g w@y@gﬁ,-ﬁgﬁay@&?ﬁm%saﬁ;mggammn,
nofi Synthelabo), SR-14777 anofi elabo), BAY-65-25
oGl S R IS0 Bisca n use
3) HMGsemagpnthaie ingip3es7 USP 5,013,837, USP 5,081,122, 10 USP

4) chd8 ki3 20:08Rb iABDIS6, suSFio 6 2th Bkt USRiH A28 084 o0l glucoside, ezetimibe
al: WQ096/33159, W098/33765, W098/43636, W0O98/43635, WO01/09120,

’WOOl/96330, W098/31227I W098/41519 _W_098/37061, W000/10967,. "
5) AGdoeribSeR’ welsTreba [ineresyisab B ibeet Asiel SEpPe adgmibe. KY-
505, W01064632, WO01/64633, WO01/64634, WO03/006007, WO03/007887

6) CraNsi R a8 3d6.ekatr t504) dhelinAniagonisky suph §S@AmMROURASs91, SC-795 et
al- disclosed in WO01/87355, W002/08250 et al; 5) histamine(143) receptor

antagonists/inverse-agonists such as thioperamide, 3 -(1 H-imidazol-4-
7) squalane synthetase inhibitors;

8) antioxidants such as probucol;

9) PPAR« agonists such as beclofibrate, benzafibrate, syprofibrate, clofibrate, etofibrate,
fenofibrate, gemcabene, gemfibrozil, GW-7647, BM-170744, LY-518674, fibric acid derivatives
(e.g.. Atromid®, Lopid®, Tricor®) et al;

10) FXR receptor antagonists such as GW-4064, SR-103912 et al;

11) LXR receptor agonists such as GW3965, T9013137, XTCO-179628 et al;

12) lipoprotein synthesis inhibitors such as niacin et al;

13) renin-angiotensin system inhibitors;

14) PPARGS partial agonists;

-49 -



10

15

20

25

30

35

yl)propyl-N-(pentenyl)carbonate, clobenpropit, iodofenpropit, imoproxyfen,
GT2395, A331440, compounds disclosed in W002/15905,
O-[3-(1H-imidazol-4-yl)propanol] carbamate, piperazine- containing
1-13-receptor antagonists (Lazewska, D. et al., Pharmazie, 56: 927-32
(2001)), 20 benzophenone derivatives Sasse, A. et al., Arch. Pharm.
15) bilyweidnerhyasidonsbbitpoomgh aubartndd N-pHetiicRibaatdedl. S-435, AZD7706
et al; (Reidemeister, S. et al., Pharmazie, 55: 83-6 (2000)), proxyfen
16) pfgﬁegqai%?fs@&%%eawmﬁwﬁﬂzﬁbw o, 3335-43 (2000)) et a: 6)
melamine concentrating honnone recéptor 1) antagonists such
17) triglyqesidg sphesiskaRI (SN P-7941 (Synaptic), other compounds disclosed
18) MW Q182920 c W9 148148 3hn Lo MY/ D61 BHG:s\AO0 2406UGpide, LAB6ST,
CP340Q02/076929, WO02/076947, WO02/04433, WO02/51809,
WO00Q2/083134, WO 2/094799 WO03/004027 and JP-A-2001-226269 et
19) tragseipliesnoRi m Esconcentratlng hormone receptor 2)

20) sqagbnistpieritagonidibi®YNPY| (neuropeptide Y Y1) antagonists such as
21) LIBABBA22s A3 AIFORING AXARARLT, CP-671906, G1-264379,
22)p & g §>the g@&%gg%@sclosed in USP 6, 001 836, W096/14307, 30
¥do W001/85690, WO01/85098, W0O01/85173
23) 5- éﬁh(\ivbm@gwh%ﬁ}b()ﬁrdWsy@@@ﬁ@@éﬁﬁa@myiama@&ﬂgfgs@aéh
24) niasid setB30thrGWnd89180A, GW-594884A, GW- 587081X, GW-548118X,

FR235,208, &R&%??ﬁ% d?hé %éﬁﬁ%@é&%%‘%n%ﬁ%@ Lf‘(%lex%éh}&é“&é%iowmg

CGP71683A, LY
1) thiagigle SiyserigA syelrasabloUR9on Aisaiagiieieharisamidsd in usp
hydro8i046tBh4|dd SRI6pEa (6 0y di Sih 18Bo6h 2BRI8 2T al) B8 6331 RAG LIS bumetanide,

cthac é?i&@zﬂéééﬁl@e?’%?ﬁ%l&égf) BARERR HRR RS8R 49ab Brlde triamuteren et
,329,395, USP. 6,337,332, USP 6,335,345, EP-01Q10691, EP-01044970,

al; aldRRET SREEORTBYIFHS IS SHEBR S 1B 67156835 i 97/20823,
2) B-adroediny bB ¢kancooB740b I oIV 8T RLax A¢h DY EEBIGD bisoprolol,

bopind¥ROYLAEHE:, WBRHGH1 i MWIODESSAS) %@&M@%ﬁ@m&é@@%&d&m,nebivolol,

peatnfy AR, b %da%?(%aq%ﬁgﬁﬁvw@% &8 AiBorearas,

3) calgirmpahionngdlopkon 3pmbaseyid iz sonidirtnse Al beyaige.
benid WR) HOHIB 2 andision) pawndis ddidtidseshin-Neitpn&tialoddpiMe Gallopamil,
lsradlﬁgg %{:1%%%8%1’ %&%09&%qbtﬁ1?kl?ﬁé%§ﬂ?@ Q&J&W ﬁlﬁ%ﬁ%ﬁﬁ@”t

an La Roche), recombmant methionylleptin

mmomﬁ&eﬁ sa %P‘&%)lﬁﬁﬁﬁﬁﬁl‘ag}?v% 1R %%wa&ﬁa@a%b%»m USP
4) andB&XR DXL VSENE, 562 5RInhiBifors 56D, 52 BehiSEhS 52h@P8i], cilazapril, delapril,

enala gg&%ﬁ% %gﬁ{y@ %%@%gm%xp%g ﬁ‘} ? 1§a HQat, ramlpzril perindopril,

096/2 %% 20 etal; 1
perindrORtH PRGUMHS SRR AS DA A Q?éi = ‘E%&%%lﬁorexon
5) newgbsodepapéiiosexohbicomplingsodispldséd.inaddQoo/2 5o et afosidptril,
samp @r@g@im@y@g@@iqtg&g@@@@ﬁB -334867A, and other compounds disclosed
6302 W 01/ 8609 WO 1838 and
6) en%‘g*%gfb g%(imegttsa ﬁﬁ%’éﬁ c%1 esin r’egg&grgés% % ge -3) agonists;

7) vasodilators such as hydraiadme clonidine, minoxidil, nicotiny! ale ohol et al;

8) angiotensin Il receptor antagonists such as candesartan, eporsartan, iribesartan, losartan,
pratosartan, tasosartan, telmisartan, valsartan, EXP-3137, FI6828K, RNH6270 et al;

9) o/p adrenalin blockers such as nipradilol, arotinolol, amoslalol et al;

10) a1 blockers such as terazosin, urapidil, purazosin, bunazosin, trimazosin, doxazosin,
naphthopidil, indolamin, WHIP164, XENO10 et al;

11} a2 agonists such as lofexidine, tiamenidine, moxonidine, rilmenidine, guanobenz et al; and
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15) CCK-A (cholecystokinin A) agonists such as AR-R15849, GI-181771,
JMV-180, A-71378, A-71623, SR-146131, and other compounds
disclosed in USP 5,739,106 et al; 16) CNTF (ciliary neurotrophic factors)
such as GI-181771 (Glaxo-Smith Kline), SR146131 (Sanofi Synthelabo),
butabindide, PD170,292, PS149164 (Pfizer) et al; 20 17) CNTF

12) aldyestrrativeshibidhras axokine (Regeneron), and other compounds disclosed

in WOk W21 28 M) 99/438 bRt ale hmw—'ﬂffg(growth |
.secretion e[ recepto ' in,

D sk A RIS SR P ARl oy e
fluvoxagiise SHTL dse BRI ML a5, 358,951, US Patent Application Nos.
2) NE 200246463196 QL2268 HHERE/650R, WKRIZ37888sipbaetiat, 13upram,
nomifedih2g {gerotonin receptor-2c) agonists such as BVT933,

DPCA37215,1K264, PNU22394, WAY161503, R-1065, YM348, gnd :
3) CB e BBl RS SRR WS YT ALK OB A i onabant (Sanofi
SynthaMOOR MIBL24 /WS 0 F59 @D/ 6554 8) WSR2 (434160, NEOPI5184rhay), as well
as con‘{;\!&%@zgléé@séeanV,@)@%@é%ﬁft@glﬁ@,fﬁ@im%@?ﬁn@%ﬁ[\@sp 5,081,122,

nists; oftin-4 r c

USP R oA Ot LB A5 W10 148 (rCTacu A gy V09833765,
WO bAP6uNGS Hsti63adWRIGHDIEL0BXON G604 8798 OEHI091F#Y41519,
WOMQEY 7 483d0 OO/ FOTFOG, WE9) W 0832900 0N BLDER2 AMOVANE HIXT9,

/ o x
e S
EP-634/40 81368388, W002/067869, WO03/007949 and W003/009847 et al;

4) ghrebiz aﬁgammmammumm&smmmsewmva@mmmiweo02/082§0 et al;
T e e e
Yf)prORﬁ.-%@%%@%’ RSP FHBE Bl %4 6%@’%&?@%5%@?8%&1%@26395 A331440,
compogndistdicelinhibitoP Q0N HX 8eRiehf(lFanmindafidekpbinerandlbtlagpamate, piperazine-
comaiﬁgégg%@%sgg‘éo@ %@d@gﬁzﬁﬂs@L%%%\?s§@§xﬁ%?ﬁW®9%§zgf%n927-32 (2001)),

etal; glyc -like ide- lists;
bz S S S6 TRl Ao 67 (L e
substipgyh\ S ehaadepToncs4 te7) thisboilorShaumgie(33 (e D)), proxyfen
derivA@e@nOis3}, a90nists SUCRATALNC T/ BAKEAZ (DmioiNippain
B
(Takegph SPIB3 Hd (Sarmelic)cribenemppunds dissiopsd in WO HER 205n SEQRGS 7834,
WOOREIGESd WISP®I057805 203954 SI(BIZ OO0 1WA HAd, W002/51809,

WO0YNARAAR289H6b b LR 2 RNBEAT(Bncyleearol pavinpsterage-1)

litars; . . . .
7y MCH-2R (melamine concentrating hormone receptor 2) agonists/antagonists;

8) NPY1 (neuropeptide Y Y1) antagonists such as BIBP3226, J-115814, BIBO3304, LY-357897,
CP-671906, GI-264879, and other compounds disclosed in USP 6,001,836, W(096/14307,
WO01/23387, W0O9S9/51600, WO01/85690, WO01/85098, WO01/85173 and WOO01/89528 et al;
9y NPYS (neuropeptide Y Y5) antagonists such as 152804, GW-569180A, GW-594884A, GW-
587081X, GW-548118X, FR235,208, FR226928, FR240662, FR252384, 1229U91, GI-
264879A, CGP71683A, LY-377897, LY366377, PD-160170, SR-120562A, SR-120819A, JCF-
104, H409/22, and other compounds disclosed in USP 6,140,354, USP 6,191,160, USP
6,258,837, USP 6,313,298, USP 6,337,332, USP 6,329,395, USP 340,683, USP 6,326,375, USP
6,329,395, USP 6,337,332, USP 6,355,345, EP-01010691, EP-01044970, WO97/19682,
WQO97/20820, WO97/20821, W097/20822, W(97/20823, WO98/27063, WO00/107409,

-51-



10

15

20

25

30

335

30) DGAT2 (diacylglycerol acyltransferase-2) inhibitors, 31) FAS (fatty
acid synthase) inhibitors such as cerulenin, C75; 32) PDE
(phosphodiesterase) inhibitors such as theophylline, pentoxiphylline
zaprinast, sildenafil, amrinone, milrinone, cilostamide rolipram and

wooo?&ﬁ% tﬁg &gs%abt;@r@%%r@ gcgigﬁdqg(élsc ose 1%@@4?@ 1,&09120

WOO0 Izbbosd 1l Sall%zI*)/Q@ﬁS(@@caM@méOBF&&ﬁy@ﬂi/%’ﬁé‘)a&(&é%@éﬂ%
W00 E33plagtanio @R WY (EY-CaB6.I08; WO01/62737, WO01/62738, WO01/09120,

Wooiﬁkﬁﬁﬁgd(?(ﬁﬁ&%?}?t 65% ﬁs@rm%%ﬁr@] g%‘?ﬁ%@% ngﬁ%&n ounds

retinoic acid, and ot 0012

dlscwdz%%%raﬁb deMsdifchras: &%&x}i Stidne(deicid in del
10) lepdias-Gidsas Mmmep@mﬁnmmmaafmﬁmmm@@mm B6¢he), recombinant
methiSYABFRRIGAIEL %iggplsts 37) 11-(3 HSD1 (11-(3-hydroxysteroid

dehy dror%enase- inhibitors s Cgﬁﬁﬁ@f\@\r} é%}gé\é%7%g§g9%g§g 533 USP

IT) lepidp sty st
5,552392385%2(ﬁ&w&%ﬂ@@ﬂ:&é@aﬁﬁf@%@%ﬁhﬁ;%&%@@ﬁtﬂ?W(D@ﬁMI@yI
wow@psiﬂaswdjébml_’;ﬂqiaoW@@gmaﬂi%kwm@'@mw ingvaline pyirolidide

DPP72 37, P93/01 SL228, TMC-2A/2B/ c FEgggl
B el U
compwmmqw@gnm/ééa%et #P 1258476, WO002/083128,
13) OMIONAUQ62HE4s WD 40002503 VD030 0FEILOWRABIBAAEIbsed in WO01/96302,

wooMé%%é % .és??é %?3\9/%69%%%% %ﬁ@?% and,W003/000181 et al;

g itors such as tetr in (Or Ilstat/XenlcaI(r)) Triton
14)B QeP R et PR, SHpstaid) ?@Q@éﬁonln diethylumbelliferyl phosphate,
15) CEK-386;hIACY s1ki8B8A BayedNsBlstB h-S3ARNRCIS AR, @EIEBACH, éhBlattné-71378,

A-71633e8Rlagiona By B'dfﬁ&o&ﬁﬂgxﬁﬁﬂi%?%l&%@&@fﬁsﬂ‘%@qmﬁl

o R s B U 5 1 U6 S SR L et

(Sanofi, 33tk 3hep Aytbifdide. il HARSPoreF4AhibitdT6 28 o) aicarboxylate
17) CHamsRaTtetinkiilor s %@MQ@%@&@W&% whiviterapddndhasgbade in
WO9£@§?§’%W(JQQ)%P§ (;Jagpgo tin agonists such as melanotan 11,

ler compoungt disclose 99/64002 and WO00/746799 et al;
18) GH 4810mBI Ao cEREEOR P IROMSH S Smasbiesiaista 7y ietami 703, hexarelin, MK-

0677, 8NAg0068S,; ¢8)QCR9AgDAISISHA9)[conRdiDpind eleaseundsiBoRs:8@) USP

6.358RPEI PBRSRPAYSELEIRIEGR) RIPNES196, 2002/022637, WO01/56592, WO02/32888
et al;

19) SHT2c¢ (serotonin receptor-2¢) agonists such as BV'T933, DPCA37215, IK264, PNU223%4,
WAY161503, R-1065, YM348, and other compounds disclosed in USP 3,914,250,
WO02/36596, W002/48124, W(002/10169, WO01/66548, W0O02/44152, WO02/51844,
WO02/40456 and WO02/40457 et al;

20) Mc3r (melanocortin-3 receptor) agonists;

21) Mcdr (melanocortin-4 receptor) agonists such as CHIR86036 (Chiron), ME-10142, ME-
10145 (Melacure), and other compounds disclosed in W099/64002, WO00/74679,
WO01/991752, WO01/74844, WO01/70708, WO01/70337, WO01/91752, WO02/059095,
WO02/059107, WO02/059108, WO02/059117, WO02/12166, WO02/11715, WO02/12178,
WO02/15909, WO02/068387, W002/068388, WO02/067869, WO03/007949 and
WOO03/009847 et al;
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15 The compounds of the invention may be combined with one or more of

the above- mentioned co-drugs. The combination of the compound of the

invention with one or more co- drugs selected from a group consisting of

drugs for diabetes and drugs for hyperlipemia is useful for prevention or

remedy of metabolic disorders. In particular, a combination of the
22) moerapounct-oftile imbeition with as dibnpfoninpeviendioB/Bredumti®) and its salts, and
other @é}lb&@@@%@l@%@lwqwm 4 r@@)f%ﬁwm@m QPG 0172, US Patent
Appllc EXR) I’NDO ?%é?o%ﬁ%%zaf%&e{ v or e %ﬂ] &Emetabollc disorders

ereotr. hen

e Synergistic ef € compounds of the
23) Serﬁwﬁﬁdﬁw&ﬂls@é@ihltqmué@ﬁ%ﬁéé@ﬂﬁ@ﬂﬁé@ﬁ@e Byexgtecaidinibaatipnpounds

disclobeueansy #ese e may vany Iepensinarnihesssx tbeagge, the body
fi jent and on the type and the scope of
24) G%%%%%%ﬁ%ﬁ%%ﬁ%ﬁ a]%%% oral administration, in general, the dose
) opERgEe frbARIGBIR 100 mg/kg-adult/day, preferably from 0.03 to 1

26) plingikgaad uitfaayyah 7 eraytighaddidistered all at a time or may be

27) A@@@@@gﬂ% m@@gﬁm@z ﬁlﬂiﬁigfrg into a few portlons In parenteral
mm%ratlon its d Sé may %Egam Q. 001}? 10.m -adult/day,

28) B%f%% WF&E?%@ %%Oalitsrﬁa SAUI84) TGSt %é“aaﬂﬁan.stered
Pharmgitattmalmeksdmahane cdimidistd feddin & B/ 8iHeLas dividietl InfPaNely BMS-

19608@03@]333 ﬁg Q(dtﬂ@m @Wﬁj@iWW§rW@G§ ﬁ@f&&l@fﬂ@%ﬁ&x i?ﬂdﬂb/
SR59 f’@ﬁg Bl he effecg&%‘s’ o%%&?ﬁ?f?ééos’ 5‘3535‘1 ‘w?%lgé% WOO01/74782

Feve mento seases Xxamplés he invén
and W{ad2rg 87n§bﬁé3 concretely with reference to the following 35 Examples,

29) Dwhich,(hiawayBicdol noy hastaeuel yasitiitdhe invention. For the

h & |n the Examples, used was a
30) Dﬁ&%@?@éﬁ @é&%g‘f{ @é&fg%ce% 92‘(?%?2 etéction, used was a UV
3D F“gétgé‘tﬁ’ra%%ﬁgw ’@hﬁﬁﬁ’r@&“@’/\i’él@rﬂﬁ%‘% I$TIC&|S) was used for
37) PiRe(pbhspindiicaget) artdhCrSQRBENVSIMBADRSpéatheipled)ioe zaprinast,

HSOSELTY R0 SR gt et e
53 B Lo Sl O R et e s
discloguticromexsy. léﬁﬁﬂNWR”\sf#fé(&féMéﬁQ etihethylsulfoxide was used for the

34) Umpe(mm%lmdfm heQVMrCBfE]@;mé{i&Hfﬁi@H%§9MtﬂQﬂc Wsinag(e)-2-(5.6.7.8-

o VT N R ) G s
and othgr sarRAETWE @ﬁ@@k@ﬁﬁﬂ@@@t@@?&iue in ppm. The meanings of

35) adfiesablravialiinssiol el iktionwindikiasaplesievmetioncd1 18 beloWesity Research,
9:202L-@&0i§p}9ytyl group n-Bu: n-butyl group t-Bu: t-butyl group Me: methyl

36) gl%rc%légrticoid antagonists;

37) 11-p HSD1 (11-B-hydroxysteroid dehydrogenase-1) inhibitors such as BVT3498, BVT2733,
and other compounds disclosed in WO01/90091, WO01/90090, WO01/90092 et al;

38) SCD1 (stearoyl-CoA desaturase-1) inhibitors;

39) DP-1V (dipeptidyl peptidase-1V) inhibitors such as isoleucine thiazolidine, valine pyrrolidide,
NVP-DPP728, AF237, P93/01, TS1.225, TMC-2A/2B/2C, FE999011, P9310/K364, VIP0177,
SDZ274-444, and other compounds disclosed in W003/004498, W003/004496, EP 1258476,
W002/083128, WO02/062764, WO03/000250, WO03/002530, WO03/002531, WO03/002553,
WO003/002593, WO03/000180 and WO03/000181 et al;

40) lipase inhibitors such as tetrahydroliptatin {Orlistat/Xenical®), Triton WR1339, RHC80267,
lipstatin, tea saponin, diethylumbelliferyl phosphate, FL1.-386, WAY-121898, Bay-N-3176,
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15 Et: ethyl group Ph: phenyl group i-Pr: isopropyl group n-Pr: n-propyl
group CDC13: heavy chloroform 20 CD30OD: heavy methanol DMSO-d6:
heavy dimethylsulfoxide The meanings of the abbreviations in nuclear
magnetic resonance spectra are mentioned below. s : singlet 25d:

.. doublet dd: double-doublet t: triplet m : multiplet br: broad 30 q : quartet, .
vahlacjopgogﬁﬁﬁlf?ﬁ@oﬁl%?mop&%gh&lq@%&ﬁ(ﬁ 0267, and other compounds disclosed in

WOOITT20245LEHI6rS 38050 - NSRRI IR-BERFIGIRISFBIRISP 5,391,571, USP 5,602,151,

USP 4','&(%?5«9491@@@,%@9@‘518%@'U?s“ﬁ'déﬁza@?}%‘%%{‘ZOfUra”|'4'car_boxam'de

41 fa_55' Q %I \D k N"i~ NH3 OO Toa chloroform (15 mL) solution of
tttlyaf’%sz -%TB?&%“-&b-gﬁﬁso[cyclohexane-

42) digabopgrijeransmisopembdiiiean]-4-carboxylic acid (1.00 g) obtained in

43) gliveferenesbrramlebkarnd N-methyl-N-(pyrrolidinoethyl)amine (546 mg),
triethylamine (0.99 1-hydroxybenzotriazole 5 (652 mg) and

“p hf-s %h%fg@?éf}ﬁ&@@rﬁ%propyl)earbodiimide hydrochloride (817 _mc\;)%[

45) melanecnagoRist siFbasdnrburite MpdidfifcTcPBRRRds Algtiestdin WO99/64002

and Wsad0rated®soeliium bicarbonate solution was added to it, and extracted with

46) maﬁ}ﬁh%ﬁ@ﬁﬁr&[ﬁ% %g%iﬁelg}{&r%g\{ﬁ&gjyashed with saturated saline water,

then dried with sodium sulfate, iltered and concentrated under reduced
4D e BE9HEResulting residue was purified through silica gel column
48) CCHKrogoaisgraphy (Biotage 10 Column Nil, ethyl acetate/hexane = 10 % to

49) Co%g%@ﬁﬁqgmg%&@ﬁ@%g@e entitled compound (1.30 g, 93 %) as a
50) PISRIPIIGRR I URSIANCE:) oonists.

The compounds of the invention may be combined with one or more of the above-
mentioned co-drugs. The combination of the compound of the invention with one or more co-
drugs selected from a group consisting of drugs for diabetes and drugs for hyperlipemia is useful
for prevention or remedy of metabolic disorders. In particular, a combination of the compound
of the invention with a drug for hypertension and an anti-obesity drug along with a drug for
diabetes or a drug for hyperlipemia is useful for prevention or remedy of metabolic disorders
owing to the synergistic effect thereof.

When the compounds of the invention are used in clinical sites, then the dose and
the administration frequency thereof may vary depending on the sex, the age, the body weight
and the condition of the patient and on the type and the scope of the treatment of the patient. In
oral administration, in general, the dose may be from 0.01 to 100 mg/kg-adult/day, preferably
from 0.03 to 1 mg/kg-adult/day, and it may be administered all at a time or may be administered
in a few times as divided into a few portions. In parenteral administration, its dose may be from
0.001 to 10 mg/kg-adult/day, preferably from 0.001 to 0.1 mg/kg-adult/day, and it may be
administered all at a time or may be administered in a few times as divided into a few portions.

Ordinary physicians, veterinarians and clinicians may readily determine the
effective dose necessary for retarding, inhibiting or stopping the development of diseases.

Examples

The invention is described more concretely with reference to the following
Examples, which, however, do not whatsoever restrict the invention.

For the thin-layer chromatography of the compounds in the Examples, used was a
plate of Silicagel 60F»45 (Merck); and for detection, used was a UV detector. WakogelTM C-300

w54 .



10

15

20

25

35

1HNMR (400 MHz, CDC13, 6): 1.71-2.16 (1011, m), 2.22-2.35 (211, in),

2.51-2.73 (6H, m), 2.91- 3.02 (1H, m), 2.99 (3H x 1/2, s), 3.13 (3H x 1/2,

s), 3.49 (2H x 1/2, t, J=7.3 Hz), 3.57 (2H x 1/2, t, J=7.3 Hz), 7.56 (1H x

1/2, d, J=8.0 Hz), 7.56 (1H x 1/2, d, J=8.0 Hz), 8.07 (IH x 1/2, d, J=8.0 15

Hz), 8.11 (1H x 1/2, d, J=8.0 Hz). Mass spectrum (ESI): 392.1 (\+H).
(WakCE&%@b@@@ﬁh@f@-@@ﬁﬂnﬁ@wym@mﬂgﬁ@ﬂaﬁaﬂd LC-SORB™ SP-B-ODS
(Chemytethye0iroE .t axeurecl 12663 ') (& amamura Chemical Laboratories) was for the
revers@&-@ﬁ%%%@mbﬁ'ggf bm&%%c%uyn%'ag dedbdttd QSCgﬁEiﬂlgg% {m electrospray

c,omg)ound was obtained according to the method of Example

ionizafion -Hél@rgmcess, using Quattroll (Micromass).
trans-3'-bxsMpirgieyciohexani:iclis(BiHied idzaisobenizibiutaniae valmtaydiard in a

heavy%i)ﬁﬁ é%%&g@%ﬁﬁ%ﬁp'?gﬁ%%ﬁfm_%%f% g@_l\@@g‘l%rian),
Gemifgs) S R ) e ’@9@%@,%@%{"%2?%5‘@5%50%‘4“24
Variagp thosanmle Yas@ahzydI@GHe Rl xalug 47 00R7), 7.45-7.54 (1H, m),

8.03-8. 15Hd e iinSs@4 (e aBbdshtlonz)n Mass| RREGBUMARSDS &éd@ntioned
OW(M+H). Example 3: Trans-3'-0xo-N-meth

_ [pyrrolidin-1-ylethyl)-spiro[cyclohexane-1,1'-(3'H 30
-Bu: Wh%bé‘i%‘@’furan]A-carboxamide 0 Ni~'N N CH3 O O -56 The entitled
n-Bu: eshopdyincuyas obtained according to the method of Example 1 but

t-Bu: tﬁﬁf‘%@%t{gﬁ ‘ i _ i
~ trans-3'-oxo-Spiro[cyclohexane-1,1'-(3'H)-4'-azaisobenzofuran]-4-carboxyli
Me: metlsbeaHa N-methyl-N-(pyrrolidinoethyl)amine. '"HNMR (400 MHz, CDCI3,
Et: etl§)t &r@%2.11 (1 OH, m), 2.17-2.30 (2H, m), 2.47-2.69 (6H, m), 2.86- 5
1o ! ), 2.96 (3H x 1/2, s), 3.10 (3H x 1/2, s), 3.47 (211 x 1/2, t, J=7.5
 Pr: Hz ﬁ4 2H x 1/2, t, J=7.3 Hz), 7.46-7.54 (1H, m), 8.07 (111 x 1/2, d,
I ENA B2 (1H x 1/2, d, J=7.8 Hz), 8.85 (1H, d, J=4.7 Hz). Mass
n-Pr: ggeemdrar(@s1): 358.3 (M+H). Example 4:
CDCls: heavy chloroform
CD3;0D: heavy methanol
DMSO-d6: heavy dimethylsulfoxide
The meanings of the abbreviations in nuclear magnetic resonance spectra are
mentioned below.
s : singlet
d : doublet
dd: double-doublet
t : triplet
m : multiplet
br: broad
q : quartet
I': coupling constant
Hz: hertz
Example I:
Trans-5'-chloro-3"-ox0-N-methvl-N-(2-pyrrolidin-1-vlethvl}-spirofcyclohexane-1.1"-(3'H)-4'-
azaisobenzofuran}-4-carboxamide
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10
Trans-5'-chloro-3'-oxo-N-methyl-N-(2iperidin-I-ylethyl)-spiro[cyclohexane-1
,1'-(3'H)-4'- azaisobenzofuran]-4-carboxamide o CI ~N"N NCH 3 OO
The entitled compound was obtained according to the method of Example
| but starting from the compound obtained in Reference Example 1 (2)
_and N-nffethyl-[i 35 (piperidinoethyl)amine. 'IiNMR (400 MHz, CDC13, 6):
i) -1j46)(2H, m), 1.48-1.59 (4H. m), 1.79-2.11 (6H, m), 2.20- 2.31 (2H,
N b 342%3(6H m), 2.87-2.98 (1H, m), 2.94 (3H x 1/2, s), 3.09 (3H x
12,s),3.42 (2H x 1/2, t, J=6.9 Hz), 3.51 (2H x 1/2, t, J=6.9 Hz), 7.52 (1H
X 112, d, P58 éhid2didxa (3hK) $RuishoBiakiz) - 8Hs § 141 ok b 3pide [i8idhexane-

L1 (S)I:j%in?a?ze? éll%le%(z]é/ d l(o RPZbH h%:%cl;vl f @T Ctr (0%512 Rc?eren e hxe?mple, 1 and

rans-s-o

-memépwmm@m@mnmm Iazbu%bﬁh?@ﬁﬂ#&ﬁ@-ﬂ%mlbb%ahm@i@@beﬂzotﬂazole
(652 rhl =il 1Neﬁi{]ir3Q3Qcﬁﬁ1aih§iiﬁﬁiﬁlqdcqgmmuﬂd1ﬂcfﬁ8c-ﬂb',tatﬂelﬁi@¢@@(6 krtgxﬁg) were

addedt@%ﬂgwggaqfr% rgﬂﬁgesft@f%;zw ueous aturated sodjum bica; lllate

frans-3'-0xo0-S Zalsobenzofuran|-4-car

exane-1,1
solutign xyag addef ko Méﬁgﬁ%ﬁ@ﬁﬁ%} I?ﬁﬁﬁﬂﬁ% HRoigaedrnyas washed with
satura@D @B e6yatki3 Badndbie@Hyith) sdddnls6U4afd Hilta)ed Af6- LoB9efRttan urkl@3reduced

press&eo%%emﬂmgg%@s?d?fg’ 2kl m)ﬁgd?tﬁrgtég @Iliia:gél Zoffirhr %ﬁr%x%t )aphg {Biotage

Con R LV 45 %, ST S A e
(1.30 §=%31% 25 BPIoHBS ¢ilM swhyinda. (IH, s). Mass spectrum (ESI): 372.2

"HNMR ) NEkemptecs;, §7 Trans- boxaNamettyl-N2 ewuralidin-drylethyBes m), 2.91-
3.02 (OIS IBRARNE 1ot ST AR PPN A R & PAROXMNAG ), 3.57 a1 x 112,
L, J=7.3Hz), 7.56 (1H x 172, 4, I=8.0 Hz), 7.56 (1t x 1/2, d, J=8.0 Hz), 8.07 (1H x 1/2, 4, J=8.0
Hz), 8.11 (1H x 1/2, d, J=8.0 Tz).

Mass spectrum (ESI): 392.1 (M+H).

Example 2:

Trans-3-oxo-N-methyl-N-(2-pipenidin-1 -yvlethyD-spirofcvelohexane-1.1'-(3'H)-4'-

azaisobenzofuran]-4-carboxamide

0 !
= _.\\'L N/\‘/N\)
\ :
Nt CHa
Q

o4

The entitled compound was obtained according to the method of Example 1 but
starting from trans-3'-oxo-spirofcyclohexane-1,1"-(3'H)-4"-azaisobenzofuran]-4-carboxylic acid
and N-methyl-N-(piperidinoethylyamine.

"THNMR (400 MHz, CDCls, 8): 1.33-1.65 (6H, m), 1.78-2.11 (6H, m), 2.17-2.31 (2H, m), 2.33-
2.50 (6H, m), 2.86-3.00 (1H, m), 2.95 3H x 1/2,5),3.09 3Hx 1/2,s),3.43 2H x 1/2, 1, ]=6.9
Hz), 3.50 (2H x 1/2, t, J=7.0 Hz), 7.45-7.54 (1H, m), 8.03-8.15 (1H, m), 8.84 (1H, d, J=4.7 Hz).
Mass spectrum (ESI): 372.2 (M+H).

Example 3:

Trans-3'-oxo-N-methy]-N-(2-pyrrolidin-1 -vlethyl)-spirofcyclohexane-1.1'-(3'H)-4'-
azaisobenzofuran]-4-carboxamide

o]
S Y

f

.
N-? CH,
o]

o}
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0 ..,11 Nei NO OOH3 PN 0 The entitled compound was obtained

according to the method of Example | but 5 starting from

trans-3'-oxo-spiro[cyclohexane-1,1'-(3'H)-5'-azaisobenzofuran]-4-carboxyli

c acid and N-methyl-N- (pyrrolidinoethyl)amine 'I-INMR (400 MHz,

CDCI3, .69-1.91 (8H, m), 1.94-2.10 (4H, m 2. 22

2.70 (6H. 1 “ﬁ‘%?f) ‘é@p&ﬁ r?%aszoSE‘ By ‘6‘5(%‘14 %)mé%l%d(%iﬁ%mp‘e Fbut
Staﬂing:ﬁ?omH@@Sgd@spltotgw@ﬂ@pe? lel -(3H x4 /2zadskenzpRrgnFBeagbprylic acid
and Nk{?@tﬁlﬂJﬁimdﬁ@&}@%@h&—S 1 Hz), 109.12 (IH, s). Mass spectrum

1
i e S T ER DS OML) 3 WG aE e Eh -2
2.98 (H)Laﬁ)a%a‘%@é%%ﬁ%‘%réhlm}-@é B%a]rf%d CM & {5705Hhe. 3.54 QH x 172,
t, J=7 entile 0 derTeuidiyvas sliraiied atrding7@ the)ndetbadiokBExXandple=1.8 Hz), 8.85
(1, QYLEspng from ,
ns-3'- oxo sp| clohexane -],1'-(3'H)-6'-azaisobenzofuran]-4-carboxylic

Mass 5&8’“&%‘ & Nbiberidinoethyl)amine. IHNMR (400 MHz, CDC13,
Exam@) 4:38-1.49 (2H m), 1.52-1.62 (4H, m), 1.78-1.93 (2H, m), 2.0- 20 2.13
Trans@"ihm)oz}r %&ﬁ%@dﬂvm 29953 Q8r(IHyithy?) 28131 ve Hide:ha 311 1(3H) -4 -

‘) t? "d, J=7.0 Hz), 3.54 (2H x 172, d, J=7.0 Hz), 774
H, d, J=4.8 Hz), 905914(IH m). Mass

T\\, Q}go N- methyl -N-(2- plperldln |- erthyplro[cycIohexane 1,1'-(3'H)-7
zaisobenzofuranl-4-carboxamide 0 N NA'N CH3 O The entitled
ompound was obtained according to the method of Example 1 but
The entitled compound was obtained according to the method of Example 1 but

starting from the compound obtained in Reference Example 1 (2) and N-methyl-N-
(piperidinoethyhamine.

"HNMR (400 MHz, CDClL, 8): 1.34-1.46 (2H, m), 1.48-1.59 (4H, m), 1.79-2.11 (6H, m), 2.20-
2.31 (2H, m), 2.34-2.53 (6H, m), 2.87-2.98 (1H, m), 2.94 (3H x 1/2, 5), 3.09 BH x 1/2, 5}, 3.42
(CHx 1/2,1,]=6.9 Hz), 3.51 2Hx 1/2,t,J=6.9 Hz), 7.52 (1Hx 1/2,d, J=8.2 Hz), 7.53 (1H x
172, d, J=8.2 Hz), 8.02 (1H x 1/2, d, J=8.2 Hz), 8.07 (1H x 1/2, d, }=8.2 Hz).

Mass spectrum (ESI): 406.3 (M+H).

Example 5:

Trans-3'-oxo-N-methyl-N-(2-piperidin-1-ylethvl)-spiro[cyclohexane-1.1"-(3'H)-5'"-
azaisobenzofuranl-4-carboxamide

e
= _\‘\EE\N/\/N

VA CHs

The entitled compound was obtained according to the method of Example 1 but
starting from trans-3'-oxo-spiro{cyclohexane-1,1'-(3'H)-5"-azatsobenzofuran|-4-carboxylic acid
and N-methyl-N-(piperidinoethyl)amine.

'THNMR (400 MHz, CDCl3, 8): 1.35-1.46 (2H, m), 1.47-1.64 (4H, m), 1.76-1.89 (2H, m), 1.93-
2.08 (4H, m), 2.20-2.33 (2H, m), 2.35-2.50 (6H, m), 2.87-2.98 (1H, m), 2.95 3H x 1/2, 5}, 3.08
(3H x 1/2,5), 3.42 (2H x 1/2, t, J=7.0 Hz), 3.50 (2H x 1/2,1,J=7.0 Hz), 7.62 (1H x 1/2, d, I=5.1
Hz), 7.66 (1H x 1/2, d, J=5.1 Hz), 8.77-8.83 (1H, m), 9.11 (1H, s).

Mass spectrum (ESI): 372.2 (M+H).

Example 6:

_57.
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starting from
trans-3'-oxo-spiro[cyclohexane-1,1'-(3'H)-7'-azaisobenzofuran]-4-carboxyli
c acid 30 and N-methyl-N-(piperidinoethyl)amine. -58 'HNMR (400 MHz,
CDC13, S): 1.34-1.47 (2H, m), 1.47-1.61 (4H, m), 1.81-2.00 (6H, m), 2.22-
2.51 (81-1, in), 2.76-2.89 (1H, m) 294(3Hx1/2 S), 308 3Hx1/2 s)

Transgm(mN 1+ Nyrpyrrgidin-g v ety | Creeionema -

aza;soﬂ)eﬂzﬁfb%lﬂn@dﬂ)gﬁaﬂdé_H X 1/2 d, J=7. 8 Hz, 1.6 Hz), 8. 79 8.86 (1H
m). 5 Mass spéectrum (ESI): 372.2 (M+H). Example 9:

¥3'-0x0-N-methyl-N-(2-pyrrolidin-I-ylethyl
C%\O’o[d}tﬂohexane 1,1'-(3'H)-6'- azaisobenzofuran]-4-carboxamide O F N
NN CH3 O O 10 The entitled compound was obtained according to the
method Exam 1 but startin
o fluoro TSI SRR BTSSRI D amsalcs ek 1 bu
starting dusich HeeN: mk@ﬂ%[(ﬁ@@h@im@hﬂ)b&ﬁﬁé' “#HRIMRrOGuNaRE FCBBLg lic acid
and Nhedh$BN-G bl thy2#nhifd. (4H, m), 1.83-1.94 (2H, m), 1.98- 2.13

1
R (RN @9‘?@* R %@% PR 2 AR, 248
2.70 (13517, 365+ 6@(2}%@2&; &), B0 53k 140 @Hmaéﬂsﬂ)ér&au%ﬁ (2H. 1,
I=7.2 (ESI)7.89Q1(M+B) d, Bxaurnpie)10.66 (1H x 1/2, d, I=5.1 Hz), 8.80 (1H, d, J=5.1 Hz),
9.12( f_fl@i -5'-ethoxy-3'-0x0-N-methyl-N-(2-pyrrolidin-l-ylethyl)-spiro[cvclohexan
1"-(3'H. 20 azaisobenzofuranl-4-carboxamide 0 H3C .1LN N CH3 O
frithe - %wwas added to ethanol (1.0 mL). The solution
Examplas’added to ethanol (1.0 mL) solution of the compound (40 nag)
Transoﬁ%eﬁ ﬁ#%ﬁﬂﬂp@ %@?fhﬁiiars@eaxyﬁ%ﬁgr&&w@élM/zafcmd@.to
drochloric acid at OC. This was 25 neutralized
odium bicarbonate solution, and then extracted
wi h e%h a ta e. The organic layer was washed with saturated saline
/\(fW|th sodium sulfate,

Mass @3)

The entitled compound was obtained according to the method of Example 1 but
starting from trans-3'-oxo-spiro[cyclohexane-1,1'-(3"H)-6"-azaisobenzofuran]-4-carboxylic acid
and N-methyl-N-(piperidinoethyl)amine.

'HNMR (400 MHz, CDCls, 8): 1.38-1.49 (2H, m), 1.52-1.62 (4H, m), 1.78-1.93 (2H, m), 2.0-
2.13 (4H, m), 2.33-2.52 (8, m), 2.90-3.02 (1H, m), 2.98 3H x 1/2,5), 3.11 (3H x 1/2, 5), 3.45
2H x 1/2,d,J=7.0Hz), 3.54 QH x 1/2, 4, J=7.0 Hz), 7.74 (1M, d, }=5.1 Hz), 8.84 (1H, d, J=4.8
Hz), 9.05-9.14 (1H, m).

Mass spectrum (ESI): 372.4 (M+H).

Example 8:

Trans-3'-oxo-N-methyvl-N-(2-piperidin-1-ylethyl)-spiro[cyelohexane-1.1-(3"H)-7'-
azaisobenzofuran]-4-carboxamide

L
=N "“H\N/\/N

\_/ L CH,
o
o

The entitled compound was obtained according to the method of Example 1 but
starting from trans-3'-oxo-spirofcyclohexane-1,1'-(3'H)-7'-azaisobenzoturan}-4-carboxylic acid
and N-methyl-N-(piperidinoethyl)amine,

.58 .
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filtered and concentrated under reduced pressure. The resulting residue
was purified through silica gel column chromatography (Biotage Column
NH, ethyl acetate/hexane = 10 % to 90 %, gradient) to obtain the entitled
compound (34 mg, 83 %) as a colorless oily substance. 30 'HNMR (400
1 MHz, CDC13, 6): 1.41 (3H, t, J=7.1 Hz), 1.74-1.94 (6H, m), 1.94-2.13 (4H,
HNMR) (4001 BIH2THm); 2512473 38H1mh)] 2.85-019#1LE)ir)82:09(3Klk m), 2.22-

2.51 (42.18), 3181439 K W2n$)2. }4912HPOLA, 3, 95 3ER2)239 3@ sl R 12, «, 1=7.1

J=74M2).4.51 (211,.9, J57. , 6,96 (13-1 x 1/2.-59 =8. .96
Ho. 3 S L T 4 ST S iy R e
1.6 H7:=8.8944 806 Mdkgpectrum (ESI): 402.3 (M+H). Example 11: 5
Mass Jpedsa-(Asihoxy23-geil-methyl-N-(2-piperidin-1-ylethyl)-spiro[cyclohex
Exam%ga;l 1'-(3'H)-4'- azaisobenzofuranl-4-carboxanide O H, C, N"IN N CH3

.Q The entitled compound was obtained actcording to the method of
7 hOd] B B A P AT ath sathyalyeal o A~

azaisobetheingin]@- MR MHz, CDC13, 6): L34-1.45 (2H, m), 1.48-1.60
(4H, m),d.77-2.08°6H, m), 2.13- 2.25 (2H, in), 2.35-2.49 (6H, m),
F /2.8 (#-n)-2.94 (3H x 1/2, 5), 3.08 (3H x 1/2, 5), 3.42 (211 x 1/2,,
%%fiz),c%o (2H x 1/2, t, J=7.0 Hz), 4.02 (3H, s), 6.95 (1H X 1/2, d,
6 Hz), 6.95 (1H x 1/2, d, J=8.6 Hz), 7.91 (1 H x 1/2, d, J=8.6 Hz),
7.96 (1H x 1/2, d, J=8.6 Hz). Mass spectrum (ESI): 402.3 (M+H). 15
Examplelhe:cntiles soepposgl 3vasxdipae g2z pipdirethod of Example 1 but
startimy @&ﬁ'ﬁ%ﬁicyﬁﬁbeﬂﬂnmlo{%ﬁaﬂiéﬁgng 1 ,|3_ '-fclzlrl_(l)%?a ,g -c_:ljﬁyridin.el] -—fidL-—carboxylic acid
-4-Cal amide R, ==l e entitle
land Nié%%%g%%@%%%%@ﬁ]wgﬁé%m to the method of Example 10 but 20
HNME, G WH# frD e brribiobrid-35Xaied Pk a4 R Biarr HINGR. m). 1.95-
2.13 ((BONRA EDBIGH)m). 3B 1-39(ZHIm)), R4S (3H, £, U27s1, Mz) GH21.625), 3.45
(44, in).L:80-2. 0); 31572 A5 2.37-2.63
O A R s S L TR TN M B 2.9 868
(H X 123 $H7), 3.54 (2H x 1/2, t, J=7.1 Hz), 4.51 (2H, g, J=7.1
Mass spectrum (ESI): 390.2 (M+H).

Example 10:
Trans-5'-ethoxy-3'-0x0-N-methyl-N-(2-pyrrolidin-1-viethvl)-spiro[cvelobexane-1.1'-(3'H)-4'-
azaisobenzofuran]-4-carboxamide
HaC o
S NPIR WA
Ill 4 éHs
0
@]

Sodium hydride (10 mg) was added to ethanol {1.0 mL). The solution was added
to ethanol (1.0 mL) solution of the compound (40 mg) obtained in Example 1, and stirred at
65°C for 18 hours. It was made to have a pH of 2 with 6 N hydrochloric acid at 0°C. This was
neutralized with aqueous saturated sodium bicarbonate solution, and then extracted with ethyl
acetate. The organic layer was washed with saturated saline water, dried with sodium sulfate,
filtered and concentrated under reduced pressure. The resulting residue was purified through
silica gel column chromatography (Biotage Column NH, ethy! acetate/hexane = 10 % to 90 %,
gradient) 1o obtain the entitled compound (34 mg, 83 %) as a colorless oily substance.

'HNMR (400 Mz, CDCls, 8): 1.41 (3H, t, J=7.1 Hz), 1.74-1.94 (6H, m), 1.94-2.13 (4H, m),
2.15-2.27 (2H, m), 2.51-2.73 (6H, m), 2.85-2.97 (1H, m), 2.99 (3H x 1/2, ), 3.13 (BH x 1/2, ),
349 CH x 172, 1, 1=7.4 Hz), 3.57 2H x 172, t, I=7.4 Hz), 4.51 (2H, g, J=7.1 Hz), 6.96 (1H x 1/2,
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Hz), 6.96 (1H x 1/2, d, J=8.5 Hz), 6.96 (1H x 1/2, d, J=8.5 Hz), 7.93 (1H x
1/2, d, J=8.5 Hz), 25 7.99 (1H x 1/2, d, J=8.5 Hz). Mass spectrum (ESI):
416.3 (M+H). Example 13: Trans-5'-methoxy-3'-0xo-N-methyl-N-(2-pyrrol
idi n- | -vlethyl)-sspi ro Icyclohexane-1 1'-(3' H) 4'
aisobenzofuranl-4-carboxamide H3C O ™ N/CH3 O300-6
d, = Bl

Eonigotntt 1Was dbtdirlet? éé‘éb%‘d% & {ﬁé metod &f é%ﬁﬁﬁa@ d, J=8.5

Hz). 10 but starting from the compound obtained in Example 1 and methanol.
Mass SDMR(400 MEt EREHS). S): 1.72-1.93 (6H, m), 1.93-2.12 (4H, m),
B 1312 .30 (2H, m), 2.48- 2.75 (6H, m), 2.86-2.98 (1H, m), 2.99 (3H x 1/2,
XAmgy® 12 (3H x 1/2, 5), 3.49 (2H x 1/2, 1, J=7.4 5Hz) 356(2Hx1/2 t,
Trans- ﬁ—mthmv ‘0B o3h-my ol pe 13¢ig D bl g 1
azmsov;eﬁzSﬂd@ﬂmcééfwm@, d, J=8.5 Hz), 7.99 (lH x 1/2, d 1-8.5 Hz). Mass
he spectrumc(ESI) 3 (M+H). Example 14:
b /Fran ppoexy-3*-oxo-N-methyl-N-(2-pyrrolidin-I-yleth
NP ycF@hexane 1,1'-(3'H)-4'- 10 azaisobenzofuranl-4-carboxamide
HA © "kNA~ND N/OH3 O O The entitled compound was obtained
accordl to the method of Example 10 but starting from the compound
obtalneterPlﬁel‘:gQH HS SR BB SIS S i S apraost ) Licggpple 10 but
startinggfom Jae7c8rppnd ibaiodl(BH; yanil 04 d Snptkhniol), 15 2.14-2.32 (2H,
'HNMR) @5%&%@@1@ 21%@1 2.97 (il ). 124291 (B 41 ¥ 2 oh 3AZ. (6@'('63‘{ m), 2.13-

225 <%éﬁ 2 e B e U e d Rl 9.0.0
(H x|ig5. 7. 95?7(9#%)17525@1(%148 S/Pul) 1708 i # 9R(HL00gEOHAIMALR, d, 1=8.6 Hz),
6.95 ($PectindBSH) 6416.47 M) x20ExamEe 18:), 7.96 (1H x 1/2, d, J=8.6 Hz).

Mass spectrum (ESI): 402.3 (M+H).

Example 12:

Trans-5'-ethoxy-3'-0x0-N-methvl-N-(2-piperidin-1-vlethy]}-spirocyclohexane-1,1'-(3'H)-4-
azaisobenzofuran]-4-carboxamide

(\_

HaC 0
RN
\! |
Nt CHs

The entitled compound was obtained according to the method of Example 10 but
starting from the compound obtained in Example 4 and ethanol.
'HNMR (400 MHz, CDCl, 8): 1.37-1.49 (2H, m), 1.41 (3H, , J=7.1 Hz), 1.52-1.62 (4H, m),
1.80-2.11 (611, m), 2.15-2.26 (2H, m), 2.37-2.53 (6H, m), 2.86-2.97 (1H, m), 2.98 BH x 1/2, s),
312 (GH x 1/2,8),3.45 2H x 1/2,1, J=7.1 Hz), 3.54 (2H x 1/2, t, J=7.1 Hz), 4.51 (2H, g, I=7.1
Hz), 6.96 (1H x 1/2, d, J=8.5 Hz), 6.96 (1H x 1/2, d, J=8.5 Hz), 7.93 (1H x 1/2, d, J=8.5 Hz),
799 (1Hx 1/2, d, J=8.5 Hz).
Mass spectrum (ESI): 416.3 (M+H).
Example 13:
Trans-5'-methoxy-3'-0x0-N-methyl-N~(2-pvrrolidin-1-ylethyl)-spiro[cyclohexane-1,1"-(3'H)-4'-
azaisobenzofuran]-4-carboxamide

o]
0
b s ‘.\‘i'l\ N/\/ N

\
Nt éHs

O
O
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Trans-5'- morpholin-4-yl)-3'-o0xo-N-methyl-N-(2-pyrrolidin-I-ley
thyl)-spiro[cvclohexane-1.1'- (3'H)-4'-azaisobenzofuran]-4-carboxamide O
ON~NAN N CH3 O O Morphohne (1.0 mL) was added to the ‘
compound (30 mg) obtained in Example 1, 25 and stirred at 65C for 17
hours. The reaction liquid was concentrated under reduced pressure, and
then purifscatiiduhrranersd rphabiinmt acqording.ta e medigdigdiErnapple 10 but
starting foct the/SHMpoghddietihnta obtaxartipteaniitiechedmpsdund (31 mg, 92 %)
Iy Ss-aily, sulistance. g Hz NORYE ( )
NME @ TR SUBs Er??fg g'%' 'E%J!ﬁxé?s gﬁf?d‘s‘”iz}.zi%g _ 2}5%),62.1%5%@@%, T, 2.48

) ,m), 2. 9-2.201((§H, %) 51-2. ,.m) 95'(1H m@ 2.99 -
2.75 (QHH) 178Gy 331G [BiTk 770 §§Fasbi3otk 2 1 (e H 41553 A5G bR 2. t. -7 4
Hz), 35 (2B80x 105 %.4+7z3, 1385446 IH)s1 0 482)| .82 AH, i=8-A1&HH 98841 x 1/2, d,
I=8.5 ﬁ'z%@?d&(ﬁ{%i’@, 42)=-8.89rHP0b/ 2416 1I78,QHe £.BiZ)(1H x 1/2, d,

J=9.0 Hzé%ggéré%j @%&Fd =9.0 Hz). Mass spectrum (ESI): 443.3
Mass SREGHEHM. 16" HFtans-5'-(dimethylamino)-3-oxo-N-meth
Examppsyhélidin-l-ylethyl)-spiro[cyclohexane-1,]*-
Trans-B-bhAopzaisobenzatunm d-capexaanige Q1S Y-sairdiévob3@ntt CHI3TI-4'-

. 5The e tjfled com o{limd was obtained according to the method of
azaiso%nzo_ an |=4-Carbgxami . .

Hae %%bu?‘ﬁaﬂ%rrgslrom the compound obtained in Example 1 and
\\\dimethylamin% 'HNM 00 MHz, CDC13, 6): 1.76-1.94 (6H, m),

1-9532. H, w1 2.8242.77 (6H, m), 2.82- 2.93 (1H, m), 2.99 (3H x 1/2,

x 1#%; s), 3.18 (6H, s), 3.49 (2H x 1/2, t, J=7.4 Hz), 3.59 (2H x

©7.4 Hz), 6.72 (IH x 1/2, d, J=8.8 Hz), 6.72 (111 x 1/2, d, J=8.8
Hz), 7.80 (1H 10 x 1/2, d, J=8.8 Hz), 7.86 (1H x 1/2, d, J=8.8 H%{ Mass
spectrurh REGHitlsgcanppmng. iwadragqondiog tadbmetind of Example 10 but
startingyfr@hake ddmpetmd-dbiEspyrio Hhdimleylethyl pepisndtyclohcxane-1.1'-
THNMR ot 07 8isphRz ofyrani Acsarhopamide, CNUNANIERSB, 1.94-2.13 (4H, m),
2.14-2.32 (2H, m), 2.51-2.74 (6H, m), 2.86-2.97 (1H, m), 2.99 3H x 1/2,5), 3.12 3H x 1/2, 5),
3.49 (2H x 1/2, t, J=7.4 Hz), 3.56 (2H x 1/2, t, J=7.4 Hz), 4.40 (2H, 1, J=6.7 Hz), 6.97 (1H x 1/2,
d,J=8.5Hz), 697 (1Hx 1/2,d, J=8.5 Hz), 7.93 (1H x 1/2,d, J=8.5 Hz), 7.98 (1H x 1/2, d, J=8.5
Hz).
Mass spectrum (ESI): 416.4 (M+H).
Example 15:

Trans-5'-(morpholin-4-vi)-3'-oxo-N-methyl-N-(2-pyrrolidin-1 -vlethvl)-spirof cvclohexane-1.1'-
(3'H)-4'-azaisobenzofuran]-4-carboxamide

O/j "ﬁ\N/\/D

N —
\\/\g%go CHg
o)

O

Morpholine (1.0 mL) was added to the compound (30 mg) obtained in Example 1,
and stirred at 65°C for 17 hours. The reaction liquid was concentrated under reduced pressure,
and then purified through reversed-phase HPLC (0.1 % TFA acetonitrile/H.0 = 5 % to 75 %,
gradient) to obtain the entitled compound (31 mg, 92 %) as a colorless oily substance.

'HNMR (400 MHz, CDCl3, 8): 1.75-2.08 (10H, m), 2.09-2.20 (2H, m), 2.51-2.75 (6H, m), 2.84-
2.95 (1H, m), 2.99 3Hx 1/2,). 3.13 BH x 1/2, %), 3.50 (2H x 1/2, 1, J=7.4 Hz), 3.58 CHx 1/2,
t, I=7.4 Hz), 3.65 (4H., t, J=4.9 Hz), 3.82 (4H, t, ]=4.9 Hz), 6.84 (1H x 1/2, d, ]=9.0 Hz), 6.85
(1Hx 1/2,d, J=9.0 Hz), 7.87 (1Hx 1/2, 4, J=9.0 Hz), 7.92 (1H x 1/2, d, J=9.0 Hz).

Mass spectrum (EST): 443.3 (M+H).
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15 0 The entitled compound was obtained according to the method of

Example 15 but starting from the compound obtained in Example 1. and

piperidine. 'lINMR (400 MHz, CDC13, 6): 1.52-2.20 (18H, m), 2.52-2.77

(6H, m), 2.80-2.93 (IH, m), 2.99 (3H x 1/2, s), 3.13 (3H x 1/2, s), 3.49 (2H

x 1/2,t,J=7.4 Hz), 3.59 (2H x 1/2, t, J=7.4 Hz), 3.62- 20 3.73 (411, m),
Examgl@Ut(1H x 1/2, d, J=9.0 Hz), 6.84 (1H x 1/2, d, J=9.0 Hz), 7.79 (1H x 1/2,
Transii,~@d~‘1&1@th|¢lamfna4l€1bkk§~N3n&h§}F9WJ'@rl Madis-gpdettil)- ¢S] cdddidxane-1.1'-

e emethyl N-(2-piperidin-I-vlethvl)-spiro[cyclo

zaisobenzofuranl 4- carboxamrde 0 CNILN'N N

e me/fh ARGl e i f%lgg%% TR 15

starting, §iom3 the e@mpﬁanefézraeﬁrﬂwﬁzaamje g Ainectylemea 2, d, J=8.8

HNMIZJATOTHA KOO, &); J=8:8 92 ) 6HBd (DS -D/29d6 BE g BLER-MABSCH, m), 2.82-
2.93 (%PFBES%“@%@B{ ﬁs?z?’ SV 3@8@'&0@"% 1? 158 6H, 5). 3,49 (ZH x 172, 1, 1=7.4 Hz),

0X0-N- meth -N- er| yl)-spiro(cyc
N R R R W e DR U T G
x 1/2,GHE8Q OAHeRoK {(40:nig).ahd-desitim). carbonate (209 mg) were added to

Mass %r{%iq]gglg solutignrofthe compound (100 mg) obtained in Example 4,
]Txamﬁr tirred at 65C for 23 hours. The 10 reaction liquid was purified

o] gh reversed phase HPLC (O. 1 % TFA acetonltrrle/HZO 5 % to 75 %

The entitled compound was obtained according to the method of Example 15 but
starting from the compound obtained in Example 1 and piperidine.
'HNMR (400 MHz, CDCl3, 8): 1.52-2.20 (18H, m), 2.52-2.77 (6H, m), 2.80-2.93 (1H, m), 2.99
(3Hx 1/2,5),3.13 (3H x 1/2,8), 349 (2H x 1/2, t, ]=7.4 Hz), 3.59 (2H x 1/2, t, J=7.4 Hz), 3.62-
3.73 (4H, m), 6.84 (1H x 1/2, d, }=9.0 Hz), 6.84 (1H x 1/2, d, }=9.0 Hz), 7.79 (1H x 1/2, d, J=9.0
Hz), 7.84 (1H x 172, 4, J=9.0 Hz).
Mass si)ectrum (EST): 441.4 (M+H).
Example 18:
Trans-3"-(piperidin-1-yi)-3'-ox0-N-methyl-N-(2-piperidin-1-ylethyl}-spiro[cyclohexane-1.,1'-
(3'H}-4'-azaisobenzofuran]-4-carboxamide

R
CN \\ ‘.\\&w/\/N
N~y CHs
o]
o]

The entitled compound was obtained according to the method of Example 15 but

starting from the compound obtained in Example 4 and piperidine.
'HNMR (400 MHz, CDCls, 8): 1.38-1.80 (12H, m), 1.81-2.20 (8H, m), 2.36-2.59 (6H, m), 2.81-
294 (1H, m), 2.98 3H x 1/2,5),3.12 BHx 1/2,5), 3.46 2H x 1/2, 1, J=7.1 Hz), 3.56 2H x 1/2,
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1HNMR (400 MHz, CDC13, S): 1.39-1.50 (2H, m), 1.53-1.67 (4H, m),

1.79-2.13 (6H, m), 2.18- 2.31 (2H, m), 2.37-2.62 (6H, m), 2.88-3.01 (1H,

m), 2.98 (31-1 x 1/2, s), 3.12 (314 x 1/2, s), 3.46 (2H x 1/2,t, J=7.0 Hz),

3.57 (2H x 1/2, t, 7=7.0 Hz), 7.12-7.28 (4H, m), 7.36-7.46 (2H, m), 8.06

15 (1H x 1/2, d, J=8.5 Hz), 8.11 (1H x 1/2, d, J=8.5 Hz). Mass spectrum
t, I=7.05$7); 468:3. (k. nExarpid Ho: Tk 54y Hain B38y16)d)) BLaExd-NthétHz). 7.79
(1H X|1PQ',(§;D)miHIE)}J"X(@"(YHS@WQ[%{SLGQ.GK%@&-1,1'- )

'H)-4'-azaisohenz -4-carboxamide N O O ..,1LN"iN H3 20 The

Mass gegr1et’_?lt[)lré§1(li‘ﬂ goér%ﬁt@o%%%i/v s obtained according to the method of Example 19
B}L‘i‘tlg'tarting from the compound obtained in Example 4 and
Trans-3*ntaiexypyrickioeN HisfidR- (40D pbdzidEDICHB1HE))-Si3@r bl ofRidama) ], 1'-(3T)-4 -
azaisobeBokban e o dafitad- 13 (6H, m), 2.20- 233 (2H, m), 2.38-2.60 (6H,

m), 2.88-3.01 (IH, m), Z.99 (3H x 1/2, s), 3.13 (3H x 1/2, s), 3.46 25 (2H X
Q 1/2,1, J=7.0Hz), 3.87{2H x 1/2, t, J=7.0 Hz), 7.22-7.41 (2H, m), 7.61-7.69

S 42 (HN12, d, J=8.5 Hz), 8.18 (1H x 1/2, d, J=8.5 Hz),
~8.56)(2H;4M). Mass spectrum (ESI): 465.2 (M+H). Example 21:

Traps®'-phenyl-3'-0xo-N-methyl-N-(22yrrolidin-I-yleth

lan®)-spiro[cyclohexane-1,1'-(3'H)-4'- 30 azaisobenzofuranl-4-earboxamide

-63 0l / Phtidl MY @B @Rhenytbbroaic 628 (id) mg)s pddlediorMY (2.0 mL)

soluti&%t@tlﬁggg 1 MLR!DPﬁRI i @gﬁ%&?ﬂgh%‘%x 9@?3%1&@%@&‘5{ é ‘6?@%}32@ hours. The
.solutia . m re agded to 1 ,Z2-dim m salu E 0/ s
reacti g O BT B B G kAT BB I BD = 5 %60
75 % rasedniy snebSrindBcriddtbdoimatineiibdoresl Withoeang eelemess Tihesubstance.
1HNm%a0t¢MMQ,r vBsMashed yitlsgaprraterd ésajlneévx/@g{; ayed with.1sqdiun), 2.18-

~ ate, itered,an u r es
231 G e B o SRSV eS8 %ﬁ‘ﬁ’%nlﬁ%ﬁfo%i%ogﬁ $2 9. 3:46
CH X Bbthde Tl NI | Zetatdoand 35 534045 ) gladehp @ Hs m). 8.06
(1H xdbtaih the eriithed.corpdundA 26 mg,78290) as a colorless oily
Mass SHOSRRCEEST): 464.3 (M+H).
Example 20:

Exam

Trans-5'-(pyridin-3-yloxy)-3"-oxo-N-methvl-N-(2-piperidin-1 -ylethvl)-spirofcyciohexane-1,1'-
(3'H)-4'-azaisobenzofuran|-4-carboxamide

=N
Lz o
L NS

o]

N/ CHs

0]

G
The entitled compound was obtained according to the method of Example 19 but

starting from the compound obtained in Example 4 and 3-hydroxypyridine.
"HNMR (400 MHz, CDCl;, 8): 1.39-1.51 (2H, m), 1.52-1.65 (4H, m), 1.81-2.13 (6H, m), 2.20-
2.33 (2, m), 2.38-2.60 (6H, m), 2.88-3.01 (1H, m), 2.99 3H x 1/2,5), 3.13 B3H x 1/2, 5), 3.46
(2H x 1/2,t, J=7.0 Hz), 3.57 2H x 1/2, 1, 7.0 Hz), 7.22-7.41 (2H, m), 7.61-7.69 (1H, m), 8.12
(1Hx 1/2,d,J=8.5 Hz), 8.18 (1H x 1/2, d, J=8.5 Hz), 8.45-8.56 (2H, m).
Mass spectrum (ESI): 465.2 (M+H).
Example 21:
Trans-3'-phenyl-3"-oxo-N-methvl-N-{2-pyrrolidin-1 -vlethvl-spiro[cvclohexane-1.1'-(3'H)-4 -
azaisobenzofuran]-4-carboxamide
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10 'HNMR (400 MHz, CDC13, 6): 1.76-1.88 (4H, in), 1.89-2.17 (6H, m),
2.22-2.37 (2H, in), 2.52- 2.77 (6H, m), 2.90-3.01 (IH, m), 3.01 (31-1 x 1/2,
s), 3.15 (3H x 1/2, s), 3.51 (2H x 1/2, t, J=7.3 Hz), 3.59 (2H x 1/2, t, J=7.3
Hz), 7.43-7.56 (3H, m), 7.96 (1H x 1/2, d, J=8.3 Hz), 7.97 (1H x 1/2, d,
J=8.3 Hz), 8.08-8.14 (2H, m), 8.16 (1H x 1/2, d, J=8.3 Hz), 8.20 (1H x 1/2,
d,J=8.3 Hzﬁ\ Mas@ectrum (ESI): 434.2 (M+H). 15 Example 22:
Frar @ /I-?f-oxo N-methyl-N-(2-piperidin-

{1)=Spiro &yclohexane-1,1'-(3'1 1)-4"-
iSobenzofuran)-4-carboxamide 1LNi'N / CH3 NN O The entitled

compou o%gﬁaaéne?cq rdl é@_o 1‘1 ¢ Zlhbrlljé %Qm ) and

starting From qne compoun ggg?hgg@l Exa rlijcil rﬂ/e% ?FJ% C é &
aqueoRE Y M—?W(%b%ﬂﬁz selpeond Ve mbsvreng ?(‘iﬂi@dﬁﬁ) 112491116&@5&4}1%1? (1.0mL)
solutidn@4-Rd Sotbptyumy (202w 2 @RafRkt] im )Y 2udDi2. b3 faHir)d 2180 2°99( SHours. Water
was a&ﬁbd%l?ﬁ (G é&@méa withOef %yﬁeskﬁe%qg!arﬁc]i/%zeﬁ’ Wad \Qakhze)d %zﬁ?? saturated

xlzéA,J7 Hz) S'g']{o 53 m), 7.93 (1H x'1

sline g s oAt P Betb A 863 (EA T o s g pressre.

The reisizl) 18 1¥s{did w9 Dud {185 t8x81ghHd) cdvims s sheotrclmo(EB0)gadBy3 Bidtady. Column
NH, eﬁa@ﬁ&@’nﬁt@/ﬁe{&%ﬁ@ okAdlyorap b8 19 Riimatheh Naer Eti?ﬁﬁk%ﬂd 126 mg, 78
0/) aSIotkgﬂl %@%\f}lﬁ[ ElIgéane 1,1- (3 H)-4'-azaisobenzofuran1-4-carboxamide 0

©)as GO0 830 0 -64 The entitled compound was obtained

HNMR ¢otingHo GBGhetibd FOEXESIE. 20 LB Sttt HomtRe2Rotro(itl m). 2.52-

2.77 (@Htameg %Emncple Aamot- t@&qr@n@@yllgoremmﬁl@l/zlbbNMﬂ (&QQ;MHZt J=13

Ho) S N O %ﬁzﬂ 15§%38**§% g 5@? Spgth T
172, dgl§- éﬂ@e /28-8)13 RH 5p18: @Qéﬂtxj Hz- %@(ﬁ &(i}ith Hoi=8.3 Hz).
Mass kit BOFSIH 43K.2rii788 (1H x 1/2, d, J 8.2 Hz), 7.89 (1I-1 x 1/2, d,

Exam 1-3823 Hz), 8.04-8.20 (3H, m). Mass spectrum (ESI): 466.3 (_M+H).

le 24:
Trans-5' phe%vl 3'-ox0-N-methyl-N-(2-piperidin-1-vlethvl)-spirofcvclohexane-1,1'-(3 H)-4'-

azaisobenzofuran]-4-carboxamide

e
_.\\L\N/\/N

ril % éHa
O

az

of

The entitled compound was obtained according to the method of Example 21 but
starting from the compound obtained in Example 4 and phenylboronic acid.
'THNMR (400 MHz, CDCly, 8): 1.35-1.48 (2H, m), 1.49-1.61 (4H, m), 1.84-2.13 (6H, m), 2.21-
2.32 (2H, m), 2.35-2.53 (6H, m), 2.87-2.99 (1H, m), 2.96 (3H x 1/2,5), 3.10 3H x 1/2, 5}, 3.44H
x 1/2, 1, }=7.0 Hz), 3.53 (2H x 1/2, 1, }=7.0 Hz}), 7.40-7.53 (3H, m), 7.93 (1H x 1/2, d, J=8.2 Hz),
7.94 (1H x 172, d, I=8.2 Hz), 8.05-8.10 (2H, m), 8.12 (1H x 1/2, d, I=8.2 Hz), 8.17 (1IH x 1/2, 4,
J=8.2 Hz).
Mass spectrum (ESI): 448.3 (M+H).
Example 23:
Trans-5'-(4-fluorophenyl)-3'-oxo-N-methyl-N-(2-piperidin-1-vlethvl)-spiro{evelohexane-1.1'-
(3'H)-4'"-azaisobenzofuran|-4-carboxamide

o]
F == \\\ELN/\\/O

\
Nt éH:a
e]

8]
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Trans-5'-(pyrimidin-5-yl)-3'-oxo-N-methyl-N-(2-piperidin- | -ylethyl)-spiro

[cyclohexane-1.1'- 10 (3'H)-4'-azaisobenzofuran]-4-carboxamide N O ~ ->

~~N"N N N CH, O O The entitled compound was obtained according to

the method of Example 21 but starting from the compound obtained in

Example 4 and pyrimidine-5-boronic acid. 'HNMR (400 MHz, CDC13, S):

1.39-1. 5TH@ehtiyd L GRpDBS! (Whk objaib@7ageRod{inhe rg:otB0f Beample 21 but
stmlr@ﬂom}hg&ﬂn%%&%td%ﬁmﬁﬁ 4% 4&1%@?1@&%@&@&?:1(%

iR e ST @éam(m"f%??ﬁg hFER i m 221
232 3B, w).0=8%02r) (G Ry, &5 WA 1Phny) 2\P4eds Hpe dtrum. (ES@)@E@ 3/2.5),3.44
QH x(mH)JﬁmHmlaza @01 x 172, 1, J=7.0 Hz), 7.09-7.19 (211, m), 7.88 (1H x 1/2, d, J=8.2

T, tho Y methyl-N-(2-piperidin-I-ylethyl)-s
Hz), 7p$r%?§§/§c g)?agnz- § ‘T@w‘g 64? gzﬁéls@iﬁe%‘l ofuranl-4-carboxamide 0 H3C 0
Mass gpegfu (RSB dititled compound was obtained according to the

Examp’iethfbd of Example 21 but startlng from the compound obtained in
Trans- Iﬁiﬁlﬂm metReX: ﬁl@t NG [é}lﬁiﬁ{:'ﬂ ?e'i_’h Y E‘o 8%5@&1}6—1 I'-

6 m),.1.85-2.16 (6H, m),
35 ‘-53’&»' AH2.99 (3H x 1/2, s)313(3Hx1/2 s) 3.47

(,N\(Z Q]\/NHZ 355(2Hx1/2tJ71Hz)401(3H s), 6.87

N 8!;!2)790(1Hx1/2d\]83 Hz), 7.91 (1H x 1/2, d, J=8.3
Hz), (IHX'1/2, d, J=8.3 Hz), 8.20 (1H x 1/2, d, J=8.3 Hz), 8.43 (1H,
dd, 9=8.8, 2.4 Hz), 8.77-8.85 (1H, m). 30 Mass spectrum (ESI): 479.2

(M+H). Emmﬁiﬁ&ﬁcoﬂgﬂﬁrﬁ%immmd according to the method of Example 21 but

e W AT e it o

1\% RS L, '8): 1.39-1. 51 (2H, m), 1.52-1.65 (4H, m), 1.87-2.20 (6H m), 2.29-
2.58 (8H, m), 2.94 3.07 (1H, m), 3.00 BH x 1/2,5),3.14 BH x 1/2,5), 3.47 2H x 1/2, t, }=7.0
Hz), 3.56 (2H x 1/2, 1, J=7.0 Hz), 7.99 (1H x 1/2, d, J=8.0 Hz), 8.00 (1H x 1/2, d, J=8.0 Hz), 8.26
(I1H x 1/2,d, J=8.0 Hz), 8.31 (1H x 1/2, d, J=8.0 Hz), 9.32 (1H, s), 9.43 (2H, s).
Mass spectrum (ESI): 450.3 (M+H).
Example 25:
Trans-5'-(6-methoxypvridin-3-y1)-3'-ox0-N-methyl-N-(2-piperidin-1 -ylethyD-spirofcvclohexane-

1.1'-(3')-4'-araisobenzofuran]-4-carboxamide

o
e 7N e ..~~“\N/\/r©
N/ N CH,
6

G

The entitled compound was obtained according to the method of Example 21 but
starting from the compound obtained in Example 4 and 2-methoxy-5-pyridine-boronic acid.
THNMR (400 MHz, CDCls, 8): 1.37-1.72 (6H, m), 1.85-2.16 (6H, m), 2.22-2.37 (2H, m), 2.37-
2.56 (6H, m), 2.90-3.03 (1H, m), 2.99 BH x 1/2,5), 3.13 3Hx 1/2,8), 347 2H x 1/2,t, }=7.1
Hz), 3.55 2H x 1/2, 1, J=7.1 Hz), 4.01 (3H, s), 6.87 (1H, d, J=8.8 Hz), 790 (IH x 1/2, d, J=8.3
Hz), 791 (1H x 1/2,d, J=8.3 Hz), 8.15 (IHx 1/2, d, 3=8.3 Hz), 8.20 (1H x 1/2, d, J=8.3 Hz),
8.43 (1H, dd, J=8.8, 2.4 Hz), 8.77-8.85 (1H, m).

Mass spectrum (ESI): 479.2 (M+H).

Example 26:
Trans-5'-[4-(methylsulfonyl)phenyl]-3'-oxo-N-methv]l-N-(2-piperidin-1-vilethyl})-
spirofcyclohexane-1.1'-(3'H)-4"-azaisobenzofuran|-4-carboxamide
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N CHs O O The entitled compound was obtained according to the
method of Example 21 but starting from the compound obtained in
Example 4 and 4-(methanesulfonyl)phenylboronic acid. 'HNMR (400
MHz, CDC13, S): 1.39-1.80 (6H, m), 1.86-2.19 (6H, m), 2.27-2.57 (6H, m),
2.93 5 3.04 (1H, m), 3.00 (3H x 1/2, s), 3.11 (3H, s), 3.14 (3H x 1/2, s),
(2H x 172, tOJ =7.0H2), 3.56 (2H x 1/2, t, J=7.0 Hz), 8.03 (1H x 1/2,
=83 bz, OMAH X /2, d, J=8.3 Hz), 8.06- 8.11 (2H, m), 8.24 (1H x
z), 829 (1H x 1/2, d, J=8.3 Hz), 8.31-8.35 (2H, m). Mass
spectrum (ESI): 526.2 (M+H) Example 27: 10
Trans 5'Geaionysind Wi Rek-@ Ryl @fm%mgare 21 but
Siamn/gp{imfc 1%0%?1(5%’{% { 3 Eﬁ? Olrl%t? éuﬁ!;?&n‘lg%lﬁaé\?vuas o %) Oalfﬂﬂoromc acid.

HNIVH%&Q@M{@ ﬁ@%etﬁbd éP’éx&‘Mﬁi’é Z!L)bbﬁ@t%ﬂt%@ﬁom)tﬁe?&ohﬁ?o{ﬁm m), 2.93-
3.04 (ohatained.ov Bxample, kpnd 2-ithoxy-B+pyricdineReyoRicsatit. 1572, t, J=7.0 Hz),

356 G N8 S50 %Mﬁ 2 s et o, 806
8.11 (HLanma¥: Fﬁ(ﬁi/ﬁ 183, 4. 975121 529 GEg L{dpsl, 3873 by 6193: $3J‘5~(:?§ m).
Mass kfeytuf(E3; SPERaRMHL) d, J=8.8 Hz), 7.90 (HI x 1/2, d, J=8.3 Hz), 7.91

" Exam )y1/2 d, J=8.3 Hz), 8.16 (1H x 1/2, d J 8.3 Hz), 820(1HX1/2 d,

rervayiedl ! X Xani peridirpdey

Icyclohexanéf—\l 1- 4'- azalsobenzofuran] -4- carboxamlde H3C. O
“Hay The entitled compound was obtained

méthod of Example 21 but starting from the compound
Example 4 and 1-methyl-4-(4,4,5,5-tetramethyl-1,3,2-

dloxabori)ﬁaré)nf’l. ti_ldp(}/ rr%%)%t?nd was obtained according to the method of Example 21 but
starting from the compound obtained in Example 1 and 2-methoxy-5-pyridine-boronic acid.
"HNMR (400 MHz, CDCls, 8): 1.57-1.86 (4H, m), 1.86-2.16 (6H, m), 2.21-2.38 (2H, m), 2.49-
2.75 (6H, m), 2.90-3.04 (1H, m), 3.01 BHx 1/2,),3.14 BHx 1/2,5), 3.51 2H x 1/2, ¢, }=7.3
Hz), 3.57 CH x 1/2. 1, }=7.3 Hz), 4.01 (3H, s), 6.87 (1H, d, J=8.8 Hz), 790 (1H x 1/2, d, J=8.3
Hz), 7.91 (1IHx 1/2, d, J=8.3 Hz), 8.16 (1H x 1/2, d, J=8.3 Hz), 8.20 (1H x 1/2, d, J=8.3 Hz),
8.43 (1H, dd, J=8.8, 2.7 Hz), 8.81 (1H, d, J=2.7 Hz).
Mass spectrum (ESI): 465.2 (M+H).
Example 28:
Trans-5"-(1-methyi-1H-pyrazol-4-y1)-3'-ox0-N-methyl-N-(2-piperidin-1-ylethvl)-
spiro[cyclohexane-1.1'-(3'H)-4'"-azaisobenzofuran}-4-carboxamide

HBC‘N o] (\

! \ o ‘\\”\N/\‘/N
N 4 ;
N CH,
e}

Q

obtained }

The entitled compound was obtained according to the method of Example 21 but
starting from the compound obtained in Example 4 and 1-methyl-4-(4,4,5,5-tetramethyl-1,3,2-
dioxabororan)-1H-pyrazole.

"HNMR (400 MHz, CDCls, 8): 1.32-1.65 (6H, m), 1.79-2.11 (6H, m), 2.17-2.31 (2H, m), 2.33-
2.51 (6H, m), 2.84-2.99 (1H, m), 2.95 BH x 1/2, 5), 3.09 (3H x 1/2, s), 3.38-3.57 (2H, m), 3.93
(3H, s), 7.58-7.66 (1H, m), 7.95-8.08 (2H, m), 8.11 (1H, s).
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'HNMR (400 MHz, CDCI3, S): 1.32-1.65 (6H, m), 1.79-2.11 (6H, m),
2.17-2.31 (21-1, m), 2.33- 2.51 (6H, m), 2.84-2.99 (1H, m), 2.95 (3H x 1/2,
s), 3.09 (3H x 1/2, s), 3.38-3.57 (2H, m), 3.93 30 (3H, s), 7.58-7.66 (1H,
m), 7.95-8.08 (2H, m), 8.11 (1H, s). -66 Mass spectrum (ESI): 452.2
(M+H). Example 29:

Mass spegtuie (B° Qd%?h%ﬁ@rlmldm 5-yl)-3"-oxo0-N-meth ly N-(2-piiperidin-1-

ExampjeetByl)- spiro [cyclohexane-1,1'-(3'H)-4'-azaisobenzo
Trans- 9!@&4&&@5@%@%@%@%@3 N)%%cﬁf%@@ £.-pifTingentiied 1)-

od of xample 21 but

J. N85 1T (6H, m), 2.18-2.32 (2H, m), 2.32- 254(6H
m)2.85:8. rﬁ5'32 96 (3H x 1/2, s), 3.10 (3H x 1/2, s), 3.44 (2H X
W t, J=2/010 Hz), 3.52 (2H x 1/2, t, J=7.0 Hz), 4.04 (3H, s), 4.08 (3H, s),
8.05-8.19 (2H, m),.9.04 (1H, s). Mass spectrum (ESI): 510.2 (M+
Example' 30 g SO ORIt g ERPI s pe thfingthiod of Pixample 21 but
startine fhyt)- Spirafoysiohé xhtenkd (G utpla ZeiscbbAzbfuetdniamaibioxaidigeonic acid.

'HNMIBEE) MENPDYY, G113 824578 (6H, m), 1.80-2.11 (61, m), 2.18-2.32 (2H, m), 2.32-

254 (8 otaBi)u%dn%% ﬁr@%t?ﬂuorgbo?%%egggfeq? dl éo trre Edrw@éll%%gé?ng%[ X 1éf‘rj“rf:t =7.0

Hz), Jaﬁd@iﬁtH&tbrhﬁrQéiﬁ)pﬂdﬁ’a%t & am@a@mamfrhb%aawmmw ).

Mass Spgorektaimsd)irs Examaler, and stirred at 80C for 3 hours. The reaction

ExamE u%was diluted with ethyl acetate, and then washed with water and 20
aturated sallne Water |n that order The or. anlclayer was drled Wlth

azaxsg@aﬂmmgagnmhnmgé column chromatography (Brotage Column NH,
HiG ethyl acetaﬁ/hexage; 5 % to 100 %, gradient). The resulting residue was

A ol (2.0 mL), 5 % palladium-carbon (5 mg) was added
i, tiresd in a hydrogen atmosphere at room temperature for 1
~After the catalyst was removed through 25 filtration, the residue was

concentrated under reduced pressure to obtain the entitled compound (10
mg, 10 © 5 s %@@@gﬂ&%@ig@@%ﬁoﬁc@e]dichioropaliadmm(ﬂ) (38 mg), potassium

vinyltrifluoroborate (41 mg) and triethylamine (0.036 mL) were added in that order to n-propanol
(2.0 mL) solution of the compound (120 mg) obtained in Example 4, and stirred at 80°C for 3
hours. The reaction liquid was diluted with ethyl acetate, and then washed with water and
saturated saline water in that order. The organic layer was dried with sodium sulfate, filtered,
concentrated under reduced pressure, and purified through silica gel column chromatography
(Biotage Column NH, ethyl acetate/hexane = 5 % to 100 %, gradient). The resulting residue was
dissolved in methanol (1.0 mL), 5 % palladium-carbon (5 mg) was added to it, and stirred in a
hydrogen atmosphere at room temperature for 1 hour. After the catalyst was removed through
filtration, the residue was concentrated under reduced pressure to obtain the entitled compound
(10 mg, 10 %} as a pale yellow oily substance.

'HINMR (400 MHz, CDCls, 8): 1.36 (3H, t, J=7.6 Hz), 1.40-1.69 (6H, m), 1.76-2.14 (6H, m),
2.16-2.33 (2H, m), 2.37-2.58 (6H, m), 2.87-3.04 (3H, m), 2.98 3H x 1/2, 5}, 3.12 (3H x 1/2, s),
3.46 (2H x 1/2,1,J=7.1 Hz), 3.55 2H x 1/2, t, J=7.1 Hz), 7.40 (1H x1/2, d, }=8.0 Hz), 7.40 (1H
x 1/2,d,J=8.0 Hz), 8.01 (IHx 1/2, d, J=8.0 Hz), 8.06 (1H x 1/2, d, J=8.0 Hz).

Mass spectrum (ESI): 400.3 (M+H).

Example 31;
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'HNMR (400 MHz, CDC13, 6): 1.36 (3H, t, J=7.6 Hz), 1.40-1.69 (6H, m),

1.76-2.14 (6H, m), 2.16-2.33 (2H, in), 237-2.58 (6H, m), 2.87-3.04 (3H,

m), 2.98 (3H x 1/2, s), 3.12 (3H x 1/2, s), 3.46 (2H x 1/2, t, J=7.1 Hz), 3.55

(2H x 1/2, t, 3=7.1 Hz), 7.40 (1H xlI/2, d, J=8.0 Hz), 7.40 (1H 30 x 1/2, d,

J=8.0 Hz), 801(1Hx1/2 d, J=8.0 Hz), 8.06 (1H x 1/2, d, J= 80Hz{) Mass
N-metbyledirpre-ME-Eroyrnidiny hvileth ), Z Im{cyﬁix)hcxme 1.5'-furo[3.4-blpyridine]-4-
carboXMsiéthyl-7'-oxo-N-(2- plperldln -l-

I~yl)-BH-Spire[Cyelohexane-|,5'-furo[3,4-b]pyri dine] -4- carboxamide 10"
= N-NLEHS 0 O O F3C OH With cooling with ice,

N diisepropylethylamine (1.0.6 mL) and N-methyl-2- 5

Blperldln I er@éF@mlne (7.10 g) were added in that order to chloroform

© (140 mL) solutlon of triphosgene (8.15 g). The reaction liquid was stirred

for 1 holWillitkasowlingiibitkhacy, Ml snerprvksidy [@Bins )l kagdddeg N-methyl-2-
p1per1lﬁ1ﬂﬁl§ﬂefﬁaﬁafﬁﬁfétm @og;idawaﬁcﬁﬁ@q&madomaa {olugsR e then Mrigtolution of

reduc gess re to

riohe QR e SRR el Loyl it gpd hen
water é%Sarrﬂe)léV%ﬂéW@)"lbe&lBst h%éeq%ﬁmﬂméfim{?f%’&Otﬁ@%rﬁﬁbmem then
dried vsatighthadextieaciiprestilttorotarm{ 2 tatl) 2 MiNedisoproylathyiaminegl chioride

mono}ggad}éghmhhe g% ﬁ%g%égge%giw @l’%%lﬁjétag&e rtqg%]fzrt‘ﬂ@lepumﬁed the compound

drochlori were added to the obtained
was ugf; ﬂwﬁ DprriHany EHlioritle o HORGRRYICHISERiRg 68 342 mL).
TH-spangf)fvarid , sinmadidiiroCH gt ilogr$- oileal tepdtichlhguid (W smg) were added to the
obtanfé@%@fﬁtﬁ(@g}H&%ﬁ@%@l}&ﬁ%ﬁﬂf @iekitensilia Q)QBEQHQQUOO mg), and
firre 2 gfg gf)?‘a Cié %TF,lff.1 cetonitrile/H20 %%%ée 0 50 % f%’e sure, and
¥ g??a 1% bbfsihe BREXASHED ﬁ’&a&?ﬁ’%ﬂ% LALeL SE S RO
then poititisdibrangle reversrRpaooHNLE, (@Dé@_é’“ 1oy -agegmixrde/kpA 1), % to 50 %,
gradich§402BhittHie mﬁlﬂeﬁ%ﬁqﬁ)%ﬁﬁh"(fmh@ B4 2 Pfs (ddale ¥Ollo B1{IbShnce.
"INV 2@‘}%2 SRSy BT See M b TR P . 2.0
2.97 (Més@bﬁe%%r (ESH237 (). éé% a@ﬁpﬂ%}%zn) 3.69-3.86 (41, m), 7.60 (11,
dd, J=Tans-81Heh)| aro o3/ 1ak ol -methyl-Bli{23peridiHl-dd, j=4.8, 1.3 Hz).
Mass Iﬁ)@fﬁ%gml%@ﬂ@rjﬁﬁ) (3'H azaisobenzofuran]-4-carboxamide O k ~

Example 32:
Trans-4'-chloro-3'-oxo-N-methvl-N-(2-piperidin-1 -yvlethvh-spiro[cvclohexane-1, 1'-(3'H)-5'-
azaisobenzofuran]-4-carboxamide

e
N = o N/\/N

L EH,
Cl O
o]

The entitled compound was obtained according to the method of Example 1 but
starting from the compound obtained in Reference Example 3 and N-methyl-N-
(piperidinoethyl)amine.

"HNMR (400 MHz, CDCl3, 8): 1.39-1.49 (2H, m), 1.52-1.65 (4H, m), 1.74-1.85 (2H, m), 1.95-
2.14 (4H, m), 2.29-2.58 (8H, m), 2.92-3.04 (1H, m), 2.97 3H x 1/2, %), 3.12 GH x 1/2, 5), 3.45
(2Hx 1/2,1,J=6.8 Hz), 3.50-3.61 2Hx 1/2, m), 7.55 (IHx 1/2,d, J=4.9 Hz), 7.60 (IH x 1/2, d,
J=4.9 Hz), 8.58-8.61 (1H, m).

Mass spectrum (ESI): 406.1, 408.1 (M—+H).

Example 33:
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cl 0 The entitled compound was obtained according to the method of
Example 1 but 25 starting from the compound obtained in Reference
Example 3 and N-methyl-N- (piperidinoethyl)amine. 'HNMR (400 MHz,
CDC13, S): 1.39-1.49 (2H, m), 1.52-1.65 (414, m), 1.74-1.85 (2H, m),
1.95- 214(4H m), 229258(8H m 292304(1H m), 297(3Hx1/2
4\ .ni ;“,, p,\ LN -{Zypyiralid 1-1 e I Rlevelghexn LIS (3H
az?axsoha)lzﬁfﬁﬁiﬁiH%a‘r&xdrrﬂéd 9 Hz), 7. 60 (lH X 1/2 d, 30J= 4 9 Hz),

8.58-8. (1H@ Mass spectrum (ESI): 406.1, 408.1 (M+H). Example

N chloro-3'-0xo-N-methyl-N-(2-pyrrolidin-1-}leth
C}):%ﬁ:yclgﬁexane 1,1'-(3'H)-5'- azaisobenzofuranl-4-carboxamide 0 N
¢LNtiNo 6H, CI 0 O The entitled compound was obtained according to the

method |

Reterentt B B E A %%%%%ﬁ%gi?ﬁ Y
starting/sepi/ i cepreyad ghtained. in Sel@ensny e ow!s 1 snd N wethy!N:2 44
(pyrrol@bhorthyP&Rin2.76 (6H, m), 2.94-3.03 (1H, m), 2.99 (3H x 1/2, s), 3.13

"INV 25011@&) @E)S(?’nﬁéﬁg&@bﬁ LMY 6ﬁ3m3 6331, sf??fn%? 24888414, Bk, m), 2.53-
276 anﬁi ANyl eY &ﬁéb D e ST 755

7.63 (- In1)- @H)H6aisobenzofuran)-4-carboxamide 0 LN1,N NH -00 15

Mass gga@tﬁﬂﬂtdggp;og\ggqug@m@@bgpmed according to the method of Example
t starting from the compound obtained in Example 32 and methanol.

R (400 MHz, CDC13, S): 1.40-1.49 (2H, m), 1.53-1.63 (4H, m),
Trans—«ﬂ meﬂhgxwﬁiqomeTr%hylmN -(2-piperidin-1-ylethy)-spiro[cvclohexane-1.1'-(3'H)-5'-

azaisobenzofuran|-4-carboxamide

D

'

L ¢ CHs
—g I\
d

N

The entitled compound was obtained according to the method of Example 10 but
starting from the compound obtained in Example 32 and methanol.
THNMR (400 MHz, CDCls, 8): 1.40-1.49 (2H, m), 1.53-1.63 (4H, m), 1.72-1.85 (2H, m), 1.94-
2.11 (4H, m), 2.26-2.37 (2H, m), 2.38-2.55 (6H, m), 2.90-3.02 (1H, m), 2.97 3H x 1/2, 5), 3.11
(3H x 1/2,%),3.45(2H x 1/2,t, J=6.8 Hz), 3.55 CH x 1/2, 1, J=7.1 Hz), 4.13 3k, s), 7.18 (1l x
1/2,d,J=54 Hz), 7.22 (1Hx 1/2, d, J=5.4 Hz), 8.35-8.39 (1H, m).
Mass spectrum (ESI): 402.2 (M+H).
Example 35:
Trans-4"-methoxy-3'"-ox0-N-methyl-N-(2-pyrrolidin-  -ylethyD)-spirofevelohexane-1,1'-(3'H)-5-
azaisobenzofuran[-4-carboxamide

ot
eS8 _,\\IJ\N/\\/N

L7 CH,
5 I
é

N

The entitled compound was obtained according to the method of Example 10 but
starting from the compound obtained in Example 33 and methanol.
"HNMR (400 MHz, CDCls, 8): 1.73-1.88 (6H, m), 1.94-2.12 (4H, m), 2.23-2.36 (2H, m), 2.54-
2.79 (6H, m), 2.90-2.98 (1H, m), 2.99 3H x 1/2,5), 3.13 BGHx 1/2,5),3.49 2H x 1/2, ¢, 1=7.6
Hz), 3.60 (2H x 1/2, ¢, J=7.3 Hz), 4.13 (3H, ), 7.16-7.23 (1H, m), 8.36 (1H, d, I=5.4 Hz).
Mass spectrum (ESI): 388.2 (M+H).
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2.11 (4H, m), 2.26-2.37 (2H, m), 2.38-2.55 (6H, m), 2.90-3.02 (1H, m),
2.97 (3H x 1/2, s), 3.11 (31-1x 1/2, s), 3.45 (2H x 1/2, t, J=6.8 Hz), 3.55
(2H x 1/2,t, J=7.1 Hz), 4.13 (3H, s), 7.18 (1H x 20 1/2, d, J=5.4 Hz), 7.22
(A1H x 1/2, d, J=5.4 Hz), 8.35-8.39 (1H, m). Mass spectrum (ESI): 402.2
(M+H). Example 35: Trans-4'-methoxy-3'-oxo-N-meth
Examplegifiolidin-I-yiethyl)-spirolcyclohexane-1,1'-(3'H)-5'"-
Trans-dzaibobedzofioranindtaiboxamigerdibt Nvidh N2 spiciflavco RS dhd el '-(3H)-5'-
azaisoggﬁ%grwg%gﬂﬁﬁ&btamed according to the method of Example 10
~ but startng fro e compound obtained in Example 33 and methanol.
DCI3, S): 1.73-1.88 (6H, m), 1.94-2.12 (4H, m),
, m), 2.54- 2.79 (6H, m), 2.90-2.98 (1H, m), 2.99 (3H x 1/2,

727.3 Hz), 4.13 (31-1, s), 7.16-7.23 (1H, m), 8.36 (1H, d, J=5.4 Hz). Mass
spectrurmhESHitis8 8 @x(hrulil w69 drnampled6irding to the method of Example 10 but
starting a8 heBBRNEHPYBNAREH Hx¥ble 32 and ethanol.

N §%§§éﬁ#§zoé5§\y U L AGR R, 0 ol g o

1.73-1ehtitRid. commp8ént W4 bbwainkddatcortit t)iRe3thethddodt. Exadgie 207 (1H, m),
2.97 (butx Stertingiranmne.comppusgbiainecin Bxampi)32 apeethanol.«, 1=6.8 Hz),

M 1.48 (3H, t, J=7.1 H2),

4.61 (ﬁ\‘é' 153\ 6%5()2“#7€ 9}13?%%?]2;?3311 ?]3%1@1@ (4H, m), 2.24-2.35 (2H,

Mass spyctrimo GEBH: &1 A)VZHY-2.97 (1H, m), 2.97 (3H x 1/2, s), 3.11 (3H x
Examfl233), 3.45 (2H x 1/2, t, J=7.1 Hz), 3.56 (2H xI /2, t, J=6.8 Hz), 10 4.61

Trans @RI =F:5438% frddif KL AL TSR3 (i D) MRSR SRRCIY M3 ). 5'

— (ESI): 416.2 (M+H). Example 37
azaisobenzofuranj-4-carbdxamide

N Y

\ CH,
70 G
3

N

The entitled compound was obtained according to the method of Example 10 but
starting from the compound obtained in Example 33 and ethanol.
THNMR (400 MHz, CDCls, 8): 1.48 (3H, t, J=7.2 Hz), 1.73-1.89 (6H, m), 1.93-2.13 (4H, m),
2.22-2.35 (2H, m), 2.52-2.77 (6H, m), 2.88-2.98 (1H, m), 2.99 3H x 1/2,5), 3.12 3H x 1/2, 5),
348 QHx 1/2,t,J=7.3 Hz), 3.59 2H x 1/2, 1, J=7.1 Hz), 4.61 (2H, q, }=7.2 Hz), 7.12-7.20 (1 H,
m), 8.30-8.38 (1H, m).
Mass spectrum (ESI): 402.2 (M+H).
Example 38:
Trans-4'-isopropoxy-3'-oxo-N-methyl-N-(2-piperidin-1 -viethyl)-spiro[cyclohexang-1.1-(3'H}-5'-
azaisobenzofuran|-4-carboxamide

O
== “\\“\N/\/ N

o CHs
o 4

o]

The entitled compound was obtained according to the method of Example 10 but
starting from the compound obtained in Example 32 and 2-propanol.
'HNMR (400 MHz, CDCls, 8): 1.40-1.49 (2H, m), 1.45 (6H, d, J=6.3 Hz), 1.54-1.64 (4H, m),
1.73-1.87 (2H, m), 1.94-2.12 (4H, m), 2.22-2.34 (2H, m), 2.38-2.57 (6H, m), 2.88-2.98 (1H, m),

=70 -
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Trans-4'-ethoxy-3'-oxo-N-meth ly
N-(2-pyrrolidin-l-ylethyl)-spirolcvclohexane-1,1'-(3'H)-5'-
azaisobenzofuranl-4-carboxamide 0 "kN--INO N CH3 /'O 0150 The
entitled compound was obtained according to the method of Example 10
but starting from the compound obtained in Example 33 and ethanal.
297 GENMR (a)@% MH2FeDtd3) )M Wi 3H % 97 5 WP 1573 {286 Xdif: tny =71 H2).
5.47-5158 3121 18 4H}),1 8 2212036 § 204860 ( PEB2:R.77 (6H, m), 2.88-2.98 (1H,
Mass {Pdce® (Bt)x 458, nga.ﬂ{g (BHx1/2,s), 20 3.48 (2H x 1/2, t, J=7.3 Hz),
EXM§5 (2H x 1/2 t, J=7.1 Hz), 4.61 (2H, q, J=7.2 Hz), 7.12-7.20 (1H, m),
838 (1H m) Mass spectrum (ESI) 402 2 (M+H) Example 38

azalsobamﬂ@nqw-t)a’amzmAalsobenzofuranl4 carboxamlde O N N~ N CH3 00

0 The enq’lled compound was obtained according to the method of
f@”fmt’ arting from the compound obtained in Example 32 and
/L ol HNMR (400 MHz, CDCI3, S): 1.40-1.49 (2H, m), 1.45 (6H, d,
%Hz) 1.54-1.64 (4H, m), 30 1.73-1.87 (2H, m), 1.94-2.12 (4H, m),

iéiﬁ FHSEbsomep e dRbinad acyoing iy e b Bote 10 bw
starting=om ihe) pmmm@s@meph)n Eoovplesi §lpndr); 888886 (IH, m). Mass
EHNNEDMWMHE%DQQO&(MW}E@MI@ 3&)51 70 1 86 (6H, m), 1.94-2.10 (4H, m),
2.20-2 &‘?}f‘ DII];% (g‘%)%)%i s’gg’g %?%bnj]l\l(} xaml ¥ etqﬁl\%p;{ﬂ?@?x 172, 5),
348(2Hx1/2 t, J=7.3Hz), 3.57 QH x 1/2, 1, J= 73Hz) 5.47- 558(1H m), 7.10-7.18 (1H, m),
8.30-8.34 (1H, m).
Mass spectrum (ESI): 416.2 (M+H).
Example 40:
Trans-4'-cyclopropylmethoxy-3'-0xo-N-methyl-N-(2-pyrrolidin-1-vlethvl)-spiro[cyclohexane-
1.1'-(3'H)-5"-azaisobenzofuran]-4-carboxamide

e
Phetep:

The entitled compound was obtained according to the method of Example 10 but
starting from the compound obtained in Example 33 and cyclopropanemethanol.
'HNMR (400 MHz, CDCls, 8): 0.37-0.45 (2H, m), 0.57-0.66 (2H, m), 1.36-1.47 (1H, m), 1.74-
.87 (6H, m), 1.94-2.12 (4H, m), 2.22-2.36 (2H, m), 2.53-2.71 (6H, m), 2.89-2.98 (1H, m), 2.99
(BHx1/2,8),312(3Hx 1/2,5),3.49 2H x 1/2,t, J=7.6 Hz), 3.57 2H x 1/2, 1, }=7.3 Hz), 4.37
(1H, s}, 4.39 (1H, 5), 7.12-7.20 (1H, m), 8.29-8.34 (1H, m).
Mass spectrum (ESI): 428.2 (M+H).
Example 41:

Trans-4'-methyl-3'-oxo-N-methvi-N-(2-piperidin-1-vlethy-spiro{evelohexane-1.1'-(3'H)-5"-
azaisobenzofuran]-4-carboxamide ‘

8}
Y
N/‘\- - L.N/\/N

g CH
0

Q
The entitled compound was obtained according to the method of Example 21 but
starting from the compound obtained in Example 32 and trimethylboroxine.

-71-
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O CH, 00 The entitled compound was obtained according to the method

of Example 10 but starting from the compound obtained in Example 33

and 2-propanol. 10 'HNMR (400 MHz, CDC13, 8): 1.45 (6H, d, J=6.3 Hz),

1.70-1.86 (6H, in), 1.94-2.10 (4H, in), 2.20-2.34 (2H, in), 2.52-2.72 (6H,
] m), 2.87-2.97 (1H, m), 2.99 (3H x 1/2, s), 3.12 (3H x 1/2, s), 3.48 (2H x
HNMBAA Mz, G Chis0) (2% 1A E=mB H2$-5.4Y (818117}, 90 (2H, m), 1.97-
2.12 (FH.QnJ; 28251143@()2}8 120;8.39-0144, a1}, Mass spestry 513 416121(MH)98 (3H x

L
12, sTﬁaEZS(_E‘ﬁ_'-P LSS QU LD, L =68 Ha 336 OHx 101 168 o), 744 (1H x

rﬂe‘? ﬁy me }; -oxo- N-met
172, dolgydddiekd X31dy& JaPatclBebtck M -4 daMbxamide 0 NO Nei
Mass @eLtrdrONEDYBTHE antitied compound was obtained according to the
ExamB @H‘Pd of Example 10 but 20 starting from the compound obtained in
Trans' _‘ Fil 33 _nyrp n{h noI Nl\/{R (400 MH CBS ’H &
is 2 2236(2H m)253271(6H |n)289298
(lH m),u\z 99 @x 1/2 s), 3.12 (3H x 1/2, s), 3.49 (2H x 1/2, t, J=7.6 Hz),
N H¥172,t3=7.3 Hz), 4.37 (1H, s), 4.39 (1H, s), 7.12-7.20 (1H, in),
.34 UH |n) 25 Mass spectrum (ESI): 428.2 (M+H). Example 41:
rans- 4 -methyl-3'-0xo-N-methyl-N-(2
p'pe”d'%XI&EHW%GE&%M{BQ?Maﬁ%d gbtgrg’mﬁ to the method of Example 30 but

azaisobenzofuran]-4-carboxamide O L H3 0030 The entitled

starting s R BHA AR A S diges! ﬂ'r?method of Example 21 but
"HINMERaf4ioi ¥bin (e Condpolid-0lRaited in)ExImple BBHn), 1.97-2.12 (4H, m), 2.22-

2.37 (MIMehIbroxing e, m), 2.92-3.17 (4H, m), 3.25-3.34 (2H, m), 3.45-3.68 (2H, m), 7.42-
7.51 (1H, m), 8.68-8.74 (1H, m).

Mass spectrum (ESI): 386.2 (M+H).

Example 43:

§

Trans-4'-phenyl-3'-ox0-N-methyl-N-(2-piperidin-1-ylethyD-spiro[cyclohexane-1.1'-(3'H)-5'-
azaisobenzofuran]-4-carboxamide

By b
R ,‘\‘ILN/\/N

L ' GH,

The entitled compound was obtained according to the method of Example 21 but
starting from the compound obtained in Example 32 and phenylboronic acid.
"TINMR (400 MHz, CDCls, 8): 1.40-1.49 (2H, m), 1.54-1.64 (4H, m), 1.79-1.90 (2H, m), 1.99-
2.16 (4H, m), 2.35-2.57 (8H, m), 2.94-3.04 (1H, m), 2.99 (3H x 1/2,8), 3.12 (3H x 1/2, 8}, 3.46
(2Hx 1/2,t,J=7.1 Hz), 3.57 QH x 1/2, 1, J=7.1 Hz), 7.48-7.52 3H, m), 7.56 (1Hx 1/2, d, }=5.4
Hz), 7.60 (1H x 1/2, d, J=5.4 Hz), 7.88-7.95 (2H, m), 8.84-8.88 (1H, m).
Mass spectrum (ESI): 448.2 (M+H).
Example 44:
Trans-4'-(4-fluorophenyl)-3'-oxo0-N-methvl-N-(2-pyrrolidin-1-viethvl)-spiro[cvclohexane-1,1"-
(3'H)-5"-azaisobenzofuran|-4-carboxamide

Lt
_.\\”\N/\/N

-T2 -
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-71 1HNMR (400 MHz, CDC13, 8): 1.40-1.49 (2H, m), 1.54-1.63 (4H, m),

1.76-1.90 (2H, m), 1.97- 2.12 (4H, m), 2.25-2.36 (211, m), 2.39-2.55 (6H,

m), 2.90 (3H, s), 2.91-3.01 (1H, m), 2.98 (3H x 1/2, s), 3.12 (3H x 1/2, s),

3.45 (2H x 1/2, t, J=6.8 Hz), 3.56 (2H x 1/2, t, J=6.8 Hz), 7.44 (1H x 1/2,

d, J=5.4 Hz), 7.49 (1H x 1/2, d, J=5.4 Hz), 8.64-8.69 (1H, m). 5 Mass

spectrum {ESIitzdaonmvprpg. vax ahiplecd according to the method of Example 21 but
startinfkra0sr4he tayiduadoo dlinethyd Bké&pwazl ightiat Bt b piito[tyciahiexale-

%mh/ﬂiz]ﬁa@o'i/iﬁ%a@ﬁt%g %gf‘ir%]l“g@ F@é)i\'i gffg‘@k‘z} %@; Ahe Q] m), 2.55-

titled compoun o) talned ccor fo the
2.77 (B @%a?n%@ Bt ﬂi’e%n%p%ﬁﬁﬁobt%éé}%m%ﬁﬁfe‘% s} gpl/2. &, I=7.6
Hz) SMIHQE®G:Q3t )33z}, 391 (BAH 22 1, Doy 17HBB(BA] l(ﬂl;ﬂrﬁ)z "291227(49I(Iﬁ) m), 8.82-
g37(2H m), 2.53-2.83 (6H, m), 2.92-3.17 (411, m), 3.25-3.34 (2H,

Mass §%%&P6M3§§§| gg%g)éw( Kﬁi; 5E1x ganl ;n)1 38 .68-8.74 (1H, m). 15 Mass

Examfiahs-4'-phenyl-3'-oxo-N-methyl-N-(2-piperidin-1.
T1ans)deth)Mﬁ%%@&@%@@fﬂ@%%ﬁ%@@b@@@%ﬂli%@&m@%am'de
_ > 20 The ntltlegl co aoung was %btalned according to
X 3 ompound obtained in
32 and phenylboronic acid. 'HNMR (400 MHz, CDC13, 6):
(ZE), m) 154164(4H m) 179190(2H m) 1.99- 216(4H

(3H m) ih@@rﬂfﬂéﬁ y&nﬂ@éﬂ@ﬁa@@oﬂ@eg £QdMihy t"e/ %héjm%ﬁ%ﬁ !)'fzﬁxam le 21 but

startir 5% A Ixf.]?g PORREd] 8 W dlr)f oronic
L R A e e Eo S

acid. 1thyl)-spiro[cyclohexane-1,1'- ("H)-5'-azaisobenzofuranl-4-carboxamide 0
"TINMR (400 MHz, CDCls, 8): 1.40-1.50 (2H, m), 1.54-1.64 (4H, m), 1.75-1.86 (2H. m), 1.98-

2.15 (4H, m), 2.31-2.56 (8H, m), 2.93-3.03 (1H, m), 2.98 GH x 1/2, 5), 3.12 (3H x 1/2, 5}, 3.46
(CHx 172, t,J=6.8 Hz), 3.56 2H x 1/2, 1, ]I=7.1 Hz), 4.00 (3H, s), 7.35 (1H x 1/2, d, J=4.9 Hz),
740 (1Hx 1/2, d, }=4.9 Hz), 8.47 (1H, ), 8.70-8.74 (1H., m), 8.84 (1H, s).

Mass spectrum (ESI): 452.2 (M+H).

Example 46:

Trans-4'-phenoxy-3'-oxo-N-methyl-N-(2-piperidin-1 -ylethvl)-spirolcvclohexane-1,1'<(3'H)-5'-
azaisobenzofuran]- 4 carboxamide

N/\/N\/j
OIS T

The entitled compound was obtained according to the method of Example 19 but

starting from the compound obtained in Example 32 and phenol.

"THNMR (400 MHz, CDCls, 8): 1.38-1.79 (6H, m), 1.80-1.91 (2H, m), 1.97-2.15 (4H, m), 2.27-
2.67 (8H, m), 2.91-3.02 (1H, m), 298 BGH x 1/2,5), 3.13 3H x 1/2, %), 3.46 2H x 1/2, 1, J=7.1
Hz), 3.54-3.65 2H x 1/2, m), 7.17-7.32 (4H, m), 7.39-7.47 (2H, m), 8.29 (1H, d, J=4.9 Hz).
Mass spectrum (ESI): 464.2 (M-+H).

Example 47:
Trans-4'-(4-fluorophenoxv)-3'-oxo-N-methvi-N-(2-pyrrolidin-1-ylethyl)-spiro]cvelohexane-1.1'"-
(3'H)-5"-azaisobenzofuran]-4-carboxamide

ZT73 .
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N Ni-~INO CH, 0 30 F P -72 The entitled compound was obtained
according to the method of Example 21 but starting from the compound
obtained in Example 33 and (4-fluorophenyl)boronic acid. 'HNMR (400
MHz, CDC13, 6): 1.77-1.89 (6H, m), 1.99-2.16 (4H, m), 2.35-2.47 (2H, m),
2.55-2.77 (6Hd m), 2.95-3.04 (1H, m), 3.00 (3H x 1/2, s), 3.14 (3H x 1/2,
s), 3,50 (2H xwz t, @.6 5 Hz), 3.61 (21-1 x 1/2, t, J=7.3 Hz), 7.15-7.22

o ~2HY ,2511 (1H, m), 7.92-7.99 (2H, m), 8.82- 8.86 (1H, m). Mass

gctr SI): 452.2 (M+H). Example 45: Trans-4'-(1-methyl-1

H-pvrazol-4-yl)-3'-oxo-N-methyl-N-(2-piperidin-1-ylethyl)- 10
SpifO[Cymmfi@fé&@%ﬁﬁ%&ﬁﬂﬂ@@é@ﬁ&ﬂﬂlé@ﬁ[@%ﬁﬂ@%@w& 19 but

startml% %m c} a8 tlyr?e { z%#; g\ﬁs O<P Jla u%cri a%cortijlng to the

starting 1fo

e com oun oB?amed in
HNNE&&?HBM@Z afﬁﬂa%rﬁ}atmﬁrh%w%iom;}l)%%h fc(4bignn 8- HNMR @dom). 2.52-
2.88 (M CDES. & ( 1LAGn), JORGH, )21 HA3 164 XA, 111), <), B46-8612BIH, m), 7.08-
791 (ﬁﬁ gnfaf%lﬁ«@mm)zﬁgzﬁ(@lﬁ ,2.93-3.03 (1H, m), 2.98 (31-I x

2%“/2 S), 3.46 (2H x 1/2,t, J=6.8 Hz), 3.56 (2H x 1/2, t,
Mass §E“’Ft{‘ﬁ‘z 35 (1H x 1/2, d, J=4.9 Hz), 7.40 (1H x 1/2, d,
Exampiei§: Hz) 8.47 (1H, s), 8.70-8.74 (1H, m), 8.84 (1H, s). Mass spectrum

Trans(E%\)néﬁarg—(Mh@@%Q ﬁxﬁ’a@im@ R0¢2-piperidin-1-vlethyl)-spiro[cvelohexane-1.1'-

[-N-(2-piperidin-I-ylethyl)-sSpiro[cyclohex
fatan]-4-carboxamide 0 ~Ni~N J N\ CH,

The entitled compound was obtained according to the method of Example 15 but
starting from the compound obtained in Example 32 and pyrrolidine.
"THNMR (400 MHz, CDCls, 8): 1.38-1.49 (2H, m), 1.52-1.62 (4H, m), 1.69-1.80 (2ZH, m), 1.90-
2.10 (8H, m), 2.23-2.35 (2H, m), 2.38-2.54 (6H, m), 2.88-2.96 (1H, m), 2.97 (3H x 1/2, 5), 3.10
(3H x 1/2,s),3.44 (2H x 1/2, 1, J=6.8 Hz), 3.54 (2H x 1/2, 1, J=7.1 Hz), 3.75-3.84 (4H, m), 6.72
(1Hx 1/2,d,}=4.9 Hz), 6.76 (1Hx 1/2, d, J=5.4 Hz), 8.24-8.28 (1H, m).
Mass spectrum (ESI): 441.2 (M+H).
Example 49;
Trans-4'-(piperidin-1-yl)-3'-oxo-N-methv]-N-(2-pyrrolidin-1-ylethyl)-spiro[cvclohexane-1.1'-
(3'H)-5'- azaisobewofuran] 4-carboxamide

N/\/N
CH3

The entitled compound was obtained according to the method of Example 15 but

starting from the compound obtained in Example 33 and piperidine.

"HNMR (400 MHz, CDCls, 8): 1.63-1.86 (12H, m), 1.93-2.10 (4H, m), 2.21-2.35 (2H, m), 2.52-
2.73 (6H, m), 2.88-2.98 (1H, m), 2.98 3H x 1/2,5), 3.11 3H x 1/2,5), 3.48 CH x 1/2,1, J=7.6
Hz), 3.57 (2H x 1/2, 1, J=7.3 Hz), 3.64-3.77 (4H, m), 6.79-6.88 (1H, m), 8.25-8.31 (1H, m).
Mass spectrum (ESI): 441.2 (M+H).

Example 50:

_74 -
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The entitled compound was obtained according to the method of Example

19 but 25 starting from the compound obtained in Example 32 and

phenol. 'HNMR (400 MHz, CDC13, 6): 1.38-1.79 (6H, m), 1.80-1.91 (2H,

m), 1.97-2.15 (4H, m), 2.27- 2.67 (8H, m), 2.91-3.02 (1H, m), 2.98 (3H x

1/2,s), 3.13 (31-1 x 1/2, s), 3.46 (2H x 1/2, t, J=7.1 Hz), 3.54-3.65 (2H X
Trans-H/A pyiyoldin=7-g2-340x0Nyne el A2 (pyaplisin-@-ytend)-shimiavglphgxane-1.1'"-
(3'H)-Massispestii i Bi)c48t-2tMdH). 30 Example 47: Trans-4'-

4f|uorop<F1enox =3'-0x0-N-methyl-N-(2-pyrrolidin-l-ylethyl)-spiro(cyclohexa
éNFDJS zaisobenzofuranl-4-carboxamide -73 0 ~N*~N N O
O Tthe entitled compound was obtained according to the method
Ifxample 19 but starting from the compound obtalned in Example 33
and 4- flu rophe AZCHNMR 400 M C13 1 96 6H,
1.98-2.1 ]tﬁﬁ“ Eﬂf TP HE OF ageoy %éﬁll §’r(r)%"(’fﬂﬂe 15 but
starting fron9 ¢ mpbizn sy, @K@@HBmmlg)Bzmlmﬂgi@He m) 7.08-7.21
‘HNMR"MU@)MG]%%QS m708228)§zai=1,(1;tj; o Massspeetiumy{ESH2468.2n), 2.87-

297 (8 ﬁn}ﬁdfﬁ?‘g% Nk oSt e Bk b e 670
6.78 (1 g §3 Rt @%@ﬁséﬁenzofuram 4-carboxamide O N -ND N CH3 Cl
Mass $heeatit@tbtoapoRwas obtained according to the method of Example
Emm%pclgqt starting from the compound obtained in Example 32 and

rolidine. HNMR (400 MHz, CDC13, 6): 1.38-1.49 (2H m) 1.52-1.62 ‘
4 ARDHOBE-4-8H- P5OXQeN- ok n,._._.-_ 1 1ath A)gpusle hexane 1,10
3'H)-3'38:4055 288D 4, m), 2. 97 BH x 1/2, s), 3.10 (3H X 1/2,

s), 344(2 xllzﬁ 6.8 Hz), 3.54 (2H x 1/2, t, J=7.1 Hz), 3.75-3.84 (4H,

(t d, J=4.9 Hz), 6.76 (1H x 1/2, d, J=5.4 Hz), 8.24-8.28
Mags spectrum (ESI): 441.2 (M+H).
SWa
4

The entitled compound was obtained according to the method of Example 15 but

starting from the compound obtained in Example 32 and morpholine.

'THNMR (400 MHz, CDCls, 8§): 1.39-1.49 (2H, m), 1.53-1.63 (4H, m), 1.68-1.84 (2H, m), 1.94-
2.11 (4H, m), 2.25-2.38 (2H, m), 2.38-2.55 (6H, m), 2.90-3.00 (1H, m), 2.97 (3H x 1/2, s), 3.11
(3Hx 1/2,s),3.44 (2H x 1/2,t, J=6.8 Hz), 3.55 2H x 1/2,t, J=7.1 Hz), 3.75-3.89 (8H, m), 6.92
(1Hx 1/2,d,J=49 Hz), 6.96 (1H x 1/2, d, J=5.4 Hz), 8.29-8.34 (1H, m).

Mass spectrum (ESI): 457.2 (M+H).

Example 52:

Trans-5'-(pvridin-3-yD)-3"-ox0-N-methyl-N-(2-pyrrolidin-1 -ylethv])-spirofcvelohexane-1.1'-(3'H)-
4'-azaisobenzofuran|-4-carboxamide

7} e J()LN/\\/T\D

N \
N éHs

G
o}

The entitled compound was obtained according to the method of Example 21 but
starting from the compound obtained in Example 1 and 3-pyridine-boronic acid.
"THNMR (400 MHz, CDCls, 8): 1.74-1.86 (4H, m), 1.87-2.19 (6H, m), 2.23-2.40 (2H, m), 2.52-
2.75(6H, m), 2.92-3.05 (1H, m), 3.01 3H x 1/2,5), 3.15 BGHx 1/2,5),3.51 2Hx 1/2,t, J=7.4
Hz), 3.58 2H x 1/2, ¢, J=7.3 Hz), 7.42-7.50 (1H. m), 7.98-8.02 (1H, m), 8.20-8.28 (1H, m), 8.48-
8.52 (1H, m), 8.70-8.73 (1H, m), 9.24-9.27 (1H, m).
Mass spectrurm (ESI): 435.2 (M+H).

-75 .
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Example 49: 20 Trans-4'-(piperidin-I-yl)-3'-oxo-N-meth
Ipyrrolidin-1-ylethyl)-spiro[cyclohexane-1,1'-
(3'H)-5'-azaisobenzofuranl-4-carboxamide 0 N CH3 CI O The entitled
compound was obtained according to the method of Example 15 but
starting from the compound obtained in Example 33 and piperidine. 25
ExampleNWIR (400 MHz, CDCI3, 6): 1.63-1.86 (12H, m), 1.93-2.10 (4H, m),
Trans-3!4 by2i3m-2i,) 1) 0 R B R-1R cfBy( B Prpi e 88172~ D8 Ickh w2098, ¢Bitok d42-1.1"-(3'H)-
4'-azai§hb%ﬂz%ﬁﬁ§'nj‘-gr-/gar§bx§1ﬁ%é2H x1/2,t,J=7.6 Hz), 3.57 (2H x 1/2,t, J=7.3
Hz), 3.64-3,77 (4 ), 6.79-6.88 (1H, m), 8.25-8.31 (1H, m). Mass
7 3\ _Spectr _(E}SQL);A .2 (M+H). Example 50: -74 Trans-4'-(pyrrolidin- |
N=" Y])/8" -Ndgmethyl-N-(2-pyrrol idin- | -ylethyl)-spiro [cyclohexane-1,1'-
3 '-azaisobenzofuran]-4-carboxamide O N .,~N--~iND CH, 0G0
Thé& entitled compound was obtained according to the method of Example
15 but Slstaetingdiammthevrdmpe uikkotetd avedridi texantpter@Bhaddf Example 21 but

startin M%E@céz_ Bé.'zﬁ%(é}HQQiM'd% @?glftﬁaia}ﬂ@:%ﬁgiﬁﬁbblfﬂic%&%:l35 y
A B AL B RS p R 20
2.38 (8rh3rg, 204 (1 RiOAe N ass 398etrUm({EB Y4200 (NiH) /210 .Bxarpld 81/2, s). 3.43-

3.64 (2Faus 3 7(morpfalingdryl) Bo62003 AN (R-8iperdin; hy)et ) Spireieytm), 8.68-
R 75 (@ﬂe@r&% ’(ll-}{’BSI)-!)-S -azaisobenzofuran]-4-carboxamide O N k N---N~

Mass speétrum (ESI): 449.2 (M-+H).

Example 54:

Trans-5'-pyrazinyl-3'-oxo-N-methyl-N-(2-piperidin-1 -ylethyl}-spiro[cyclohexane-1,1'-(3'H)-4'-
azaisobenzofuran}-4-carboxamide

e
_‘\\J\N/\/N

Y -
N= ill 4 éHs
8]

O

The entitled compound was obtained according to the method of Example 21 but
starting from the compound obtained in Example 4 and 2-(tri-n-butyltin)pyrazine.
"THNMR (400 MHz, CDCls, 8): 1.38-1.72 (6H, m), 1.87-2.20 (6H, m), 2.30-2.65 (8H, m), 2.94-
3.03 (1H, m), 3.00 (3H x 1/2, %), 3.15 (3H x 1/2, 8), 3.42-3.69 (2H, m), 8.19-8.30 (1H, m), 8.62-
870 3H, m), 983 (1Hx 1/2,%),9.84 (1IHx 1/2, 5).
Mass spectrum (ESI): 450.2 (M+H).
Example 55:
Trans-5'-benzyloxy-3'-oxo-N-methvl-N-(2-piperidin-1 -ylethv])-spiro[cyclohexane-1.1'-(3'H)-4'-

azaisobenzofuran]-4-carboxamide
O . 0
"‘\LN/\/ N
V CHy

O~
N
&

o}

The entitled compound was obtained according to the method of Example 10 but
starting from the compound obtained in Example 4 and benzyl alcohol.
'THNMR (400 MHz, CDCls, 8): 1.38-1.51 (2H, m), 1.52-1.69 (4H, m), 1.82-1.95 (2H, m), 1.96-
2.12 (4H, m), 2.15-2.59 (8H, m), 2.87-2.97 (1H, m), 2.98 GH x 1/2, 5), 3.13 (3H x 1/2, 8), 3.42-
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Oj 0 The entitled compound was obtained according to the method of

Example 15 but 15 starting from the compound obtained in Example 32

and morpholine. 'HNMR (400 MHz, CDCI3, 6): 1.39-1.49 (2H, m),

1.53-1.63 (4H, m), 1.68-1.84 (2H, m), 1.94- 2.11 (4H, m), 2.25-2.38 (2H,

m), 2.38-2.55 (6H, m), 2.90-3.00 (1H, m), 2.97 (3H x 1/2, s), 3.11 (3H X
3.62 (AR ma), 3AU(ZHH .17 1t,75386(8HH 29) 3768 (2K, 1) A4 HY3 (3H1519.8093-8.05
(1H, n§@H, m), 6.92 (1H x 1/2, d, J=4.9 Hz), 6.96 (11i x 1/2, d, J=5.4 Hz),

8.29-8.34.(dH. spectrum (ESI): 457.2 (M+H). Example 52:
Mass Spr%%g@f%éﬁdﬁg'—g&%%ffow-methyl-N-(2
Examplerp@iidin-1-ylethyl)-spiro[cyclohexane-1,1'-(3'H)-
Trans4'-azdisabetzoiuidni:ddodrbogtapijaei Gin-ANE M ) NpiN Ert i0hOxabe Thé'-(3'H)-4'-

azaisoggﬂ%g@p_@%m@ptained according to the method of Example 21
but starging Trome compound obtained in Example 1 and

<o~ 3epyridink-beroric acid. 'HNMR (400 MHz, CDCI3, 6): 1.74-1.86 (4H, m),
\ 9 (gH, m), 2.23-2.40 (2H, m), 2.52- 2.75 (6H, m), 2.92-3.05 (IH,
38.01 (3H x 1/2, s), 3.15 (3H x 1/2, s), 3.51 (2H x 1/2, t, J=7.4 Hz), 3.58
2H x 1/2, t, J=7.3 Hz), 7.42-7.50 (IH, m), 7.98-8.02 (1H, m), 8.20-8.28 (IH,
m), 8.48 B8 8GRNLHA B 8ISt M x MBdedi 3 ikHisyylvidassthyl acetate
(10 mBPERIARERN (4372 {Mdddl 169 EXATRIeO3irbon (250 mg), and stirred for 2 hrin a
ol SIS S Y- oroNme NG perdn ety
YO R R ORI ARG A 2 4TSS D eSO ART- 22 KA Box Aid & 6 RV R
conce@HEON0 & Tho eritiad kopnpdedhdavams widdihehut dSftling:ie #rdariethsalid.
THNMIER @Wﬂﬂﬁz@@b@ﬁ%ﬂlﬂi@fﬂoﬂs taercamnormd obta@neehin ﬁ.}@m?ﬁémnd), 2.42-
-pyridine-barani id..' 0 , ,.6):41.3851,51,
261 (ﬁr%nf %%&%8% fx gz_?éggz"_}l'\%%" I;('ﬂ% 3{%%599%31 1728851k @H AWy 172, my,
3.68-3.84 (2H x 1/2, m), 6.81-6.95 (1H, m), 7.63-7.83 (1H, m).
Mass spectrum (ESI): 388.2 (M+H).
Example 57:

Trans-6'-bromo-5-methoxy-3-oxo-N-methvl-N-(2-piperidin-1-vlethvl}-spiro]cvelohexane-1.1'-
(3 H)-4’-azaisobenzofuran]-4-carboxamide

Br e}
Ve e L N
0 S e
\ £
N~ CHy
o]

o}

The entitled compound was obtained according to the method of Example 1 but
starting from the compound obtained in Reference Example 4 (5) and N-methyl-N-
(piperidinoethyl)amine.

'THNMR (400 MHz, CDCls, 8): 1.39-1.50 (2H, m), 1.52-1.62 (4H, m), 1.65-2.12 (6H, m), 2.26-
2.53 (8H, m), 2.89-3.00 (1H, m), 2.98 BH x 1/2,s), 3.11 GHx 1/2,5),3.45 CHx 1/2,t, J=7.1
Hz), 3.54 CH x 1/2,t, J=7.0 Hz), 4.14 (3H, 5), 8.17 (1H x 1/2,8), 8.22 (1H x 1/2, s).

Mass spectrum (ESI): 480/482 (M+H).

Reference Example 1:

Production of trans-5'-chloro-3'-oxo-spiro[cyclohexane-1.1'-(3'H)-4'-azaisobenzofuran]-4-
carboxylic acid

i
Cl ¢ - J\DH
N
O

G
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2.38 (2H, m), 2.41-2.63 (6H, m), 2.92-3.03 (IH, m), 3.00 (3I1 x 1/2, s), 3.15
(3H x 1/2, s), 3.43- 3.64 (2H, m), 7.41-7.49 (1H, m), 7.96-8.03 (1H, m),
8.18-8.29 (II-1, m), 8.46-8.54 (1H, m), 8.68- 10 8.75 (1H, m), 9.26 (1H, s).
Mass spectrum (ESI): 449.2 (M+H). Example 54: Trans-5"-p r~yl-3'-oxo
N-methyl-N-(2-piperidin-l-yleth lam)-spiro[cyclohexane-1,1'-(3'H
(1) Progngiepehsitiirdriiantarsoieamite 1o oPEraleyfionginechl 6315 6" the
azaisobetittddraoinpouardvydgeobtained according to the method of Example 21

but starjj 1 ' '
ingHEa5n @(ﬁ)%ﬂ}p&ﬂ EBM%&@N%@?[%HPJ&%&E%&& ;% (()g |§) were added

2-(tri-n-butyltin)pyrazine. "‘HN 40 13, 6); 1.38-1. 1, m)
o e R 3055 (b 10 2 S G (Y S 00 A K00 9 and
heatedsypgdetr BefBH %012 heyrs. Ahareac(izH g By e 8 BB ted)Ble0reB0@ (7 pressure,
saturaf@bodinR S34borad e SBAEEN bkl 8se RRAF N dhdicdde2 The
I\4+H2. Examg?le 55 . : . . :
oraa SR s oNe s S g s, fered and
concengigigs] speiHeduprd presgarpy)-Bhegssidoperaoduenpadisidisrd migectratrile (200
mL), thip INeb-GHdr G20 pehexedifiedheormis yndvansdabtpingdtace OWINgH® dhuoroacetic

t The eruiledier taibed aceorting J
oy T S e, G il pperature o

4 bourgyy AqrsorsH e (i fjospia soBTion v, sldwl © onairatiged with saturated
sodiun@. i@t {(8Hyaie), 2087187 t¢d Myith ;1 RyD8c@htex T/Rs sy @ni3l143tt wddHried with
sodiu®sifde; MeR02ddoftbnandd @hlicd el HELHH, 'Pﬁo%ﬁ@ﬁ‘as‘b‘k@ﬁloride (50
mL) \{E%_@édﬁe nggﬁ?ézés_'%lé’nx)@ Zégi%i_uSé,oa% g;'tli_{"rerg)étl\{l B85 E}&Cﬁfﬂg&é. s[l?ieiggé’gion liquid was
concemiratnst Bufenrdlened- Naswetiay o dpiandinbd optdam) vepiv oftiasi chexémend
neutratided i) Aot axaise badeatiantd-6ARA¥aARiERs dried with sodium sulfate, filtered,
and concentrated under reduced pressure. The resulting solid was suspended in ethyl acetate
added thereto, and then filtered to obtain the intended compound (3.89 g, 65 %) as a colorless
solid.
"HNMR (400 MHz, CDCl3, 8): 1.70-1.82 (2H, m), 2.06-2.20 (6H, m), 2.80-2.86 (1H, m), 3.76
(3H, s), 7.57 (1H, d, J=8.2 Hz), 7.84 (1H, d, J=8.2 Hz).
{2) Production of trans-3'-chloro-3'-oxo-spiro[cyclohexane-1,1'~(3'H)-4'-azaisobenzofuran]-4-
carboxylic acid:

Methanol (120 mL) was added to the compound (3.00 g) obtained in the above
(1), and then aqueous 2 N sodium hydroxide solution (24 mL) was added thereto and stirred at
room temperature for 9 hours. The reaction liquid was made to have a pH of 2 with 2 N
hydrochloric acid at 0°C, then the precipitated solid was taken out through filtration, and dried at
50°C under reduced pressure to obtain the entitled compound (2.53 g, 89 %) as a colorless solid.
"THNMR (400 MHz, DMSO-dg, 8): 1.70-1.85 (2H, m), 1.85-2.10 (6H, m), 2.63-2.75 (1H, m),
7.83 (1H, d, J=8.3 Hz), 8.30 (1H, d, J=8.3 Hz), 12.34 (1H, brs).

Reference Example 2:

Production of &'-fluoro-1'-oxo-1'H-spirofcvelohexane-1.3'-furo]3.4-clpvridine]-4-carboxylic acid
s}

ES
F OH

W
Q
Q
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HO --W k N~IN N CH 3 O O The compound (440 mg) obtained in
Example 55 was dissolved in ethyl acetate (10 mL) and methanol (10
mL), added 10% palladium carbon (250 mg), and stirred for 2 hrina 10
hydrogen atmosphere at room temperature. After filtering the catalyst, the
filtrate was concentrated in vacuo to obtain the entitled compound (331

(1) " ploroYeflerer Ebrlseirsblid: SEMNMER (o0 ipbexeDd3, Bjralaghslpgridinl- 1"
. (6H, m), 1.70-2.12 (6H, m), 2.15-2.35 (2H, m), 2.42- 2.61 (6H, m),

TS s %ﬁl%ﬁfﬁe@?ﬁ“{@ LRI By adaed
to tetrq‘hag@gxﬁéetﬂﬁl\q (E[§|§0§ggnzq E%ﬁiﬁ"}ﬁ 11 3 lperldme (12.5 ), and stirred at -
78°C fbreiisrinloremm A b-1R&th GxyhBloxD-iINrmetoyliot{ Rrp grédidind ¢ -ylethyBdsipdab the

reactidty ﬁ’g‘]ﬁxﬁ%sa&ed@t Hiﬁc%@'ﬁ%ﬁ%oﬁﬁ@ﬁ'a%‘ 9@5@% 1%59&11’1\@5% mL)
ANNA N CH3 O The entitled compoun ned a,ccordln

solutiqroetrierare: 5 FH -eﬂsrﬁ% Wﬁ%@%@a BB, and stined
for 30Refarence- B@ﬁnﬁéﬂésymmm@ﬂwlwwpmmdam@angnmﬂmm@d water
and hd@BR MEZ o6dE BeRto 139t SRALHI I hqhddrd 187 t4hd b d:bhid bder were
My R RN
hydrochipsigawidsdeded theretq snd thesyimes 2y 10950 tempsyatnea£os geiaram fisgiprmed
solid w&0IA&2 OvirthjouRieierentem FxashpldesdthRradtCtian dried under reduced pressure to
?btamoélircaglrbiéegggac?)g%&%gﬁ é@' rgc,;llgy G@%%@ﬁ ek Owgoﬁdazalsobenzofu ranl-

HNMR (300 MHz, CDCl;, 8): 1.79-1.93 (4H, m), 2.07-2.20 (2H, m), 2.24-2.39 (2H, m), 3.98-
4.08 (4H, m), 8.25 (1H, s).

(2) 6'-Fluoro-1'H,4H-spirofcyclohexane-1,3'-furo]3,4-clpyridin]-1",4-dione:

Triethylamine (2.00 mL) and a catalyst, 10 % palladium-carbon (500 mg) were
added in that order to tetrahydrofuran (60 mL) solution of the compound (4.38 g) obtained in the
above (1), and stirred overnight in a hydrogen atmosphere at room temperature. The catalyst was
filtered off, the solvent was evaporated off under reduced pressure, and the resulting residue was
washed with ethyl acetate and dried under reduced pressure. At room temperature, water (40
mL) and p-toluenesulfonic acid monohydrate (274 mg) were added m that order to acetone (40
mlL.} solution of the resulting residue (4.01 g), and stirred overnight with heating under reflux.
The reaction liquid was cooled to room temperature, and the solvent was evaporated off under
reduced pressure. The resulting residue was diluted with saturated sodium bicarbonate water,
and extracted with ethyl acetate. The organic layer was dried with sodium sulfate, filtered and
concentrated under reduced pressure. The residue was purified through silica gel column
chromatography (ethyl acetate/hexane = 33 % to 50 %) to obtain the entitled compound (2.36 g,
72 %) as a pale yellow sohd.

'THNMR (300 MHz, CDCls, 8): 2.18-2.30 (2H, m), 2.43-2.62 (4H, m), 2.89-3.03 (2H, m), 7.40-
7.43 (1H, m), 8.43 (1H, s).
(3) 6'-Fluoro-4-methylene-1"H-spiro{cyclohexane-~1,3'-furo[3.4-c]pyridin]-1'-one:

At -78°C, n-butyllithium (2.6 M hexane solution) (33.0 mL) was added to
tetrahydrofuran (300 mL) suspension of (methyl)triphenylphosphonium bromide (34.9 g), then
warmed up to 0°C, and stirred for 2 hours. The reaction liquid was cooled to -78°C, then
tetrahydrofuran (200 mL) solution of the compound (10.4 ¢) obtained in the above (2) was added
to it at -78°C. The reaction liquid was warmed up to room temperature, and then made to have a
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(1) Production of methyl
trans-5'-chloro-3'-oxo-Spiro[cyclohexane-1,]'-(3'H)-4'-
azaisobenzofuran]-4-carboxylate: Methanol (200 mL) and
p-toluenesulfonic acid monohydrate (5.00 g) were added to
trans-3'-oxo-sg|ro[cyclohexane 1,1'-(3'H)-4'-azaisobenzofuran]-4-carboxylic

pH of frimn (5100 gitad dVsmdrddaiivaeri¢etidrtshasourEharraqéer ligniigung stirred
overnigies tbencenttaiedindaereaidcadrperasuit stivrateasodinadbicalbenaiewas dried

with nfBIRGNASS Ggﬁdémgfgﬁoa%‘90%@?&%‘?&1‘%&?%5@(?%% © g %ue was

ayer was was with saturated saline water, dr sodium su

purifigl st ol ol HEEFRIHEBR RO REERY (srhukareniiperasaIfit’ l‘é@iéué’ to 50 %)
to obtavashdissolicdd-tmpestah(i{#) (203 ¥HL), then urea-hydrogen peroxide

'HNnvad B2 @j@‘?gs gﬁqeﬁtﬁqr@@@t,ggl el iuﬂcﬁj@"ﬁaﬁﬁt'ﬁ 30 Q%y(‘i@fj‘?n) 4,87

oH, 5 g @Véﬁ% % (?ﬁged thereto. Next, this was stirred at room

(2H, Sho fybdi/at r o< Ngdkous 10 % sodium thiosulfate solution was

(4) 6'-htigeer to g mélitrapize b yeibhs swrated-foodidwh Hicxniboretecovhtany lamaid:
exlt][actefsismmfé&ihuga@m& Eb%ﬁﬁzéﬁ@i%y@ﬁmﬂfﬁ&whssﬁﬂg% added to
sulfate, fi n ncentrated under ssur or

e e

reacu% W@W@f@eﬁﬁ@ fedensh HEuer WS PodshueAtfardcharte i geeting with

ice, aquassure tktenmwﬁh@ﬂﬁﬁddemaﬁﬁmmmemm%r@@ogm peeuidlizabiml) were

added%t?qte | SRS ALY R:@i%&?h%ﬁ% %ﬁﬂiger a 9?@9&%’&% élflgﬂlr At0°C,6 M

tered and conce trafe pressure T e resultin
hydroghfgiarctapantedst eryrsierdis i itHad Weradhe! 4, and
then stitairfdhé ntended ceanpom tid yist. %gcﬁ&@ﬁéchwmhoﬂlml esstasohdd@0thercto, and
the or%H @%@%ﬁ/ﬁﬁéd%%gﬁ%sﬁu%osl}lé% @i’ﬁef@a 2036520 BlbdBhder reduced

pressqg‘ez (% %dt?c‘ﬁ ﬁ%{r?ﬁe(g |_1|1r Zlgg ch(z%gel fumn c ro) Zttggra%yy ﬂxexane%ethyl

aceiat@ranﬁl%@hIﬁid/aetcxﬁ@émr&femmmn’@th e Feins razgtob bshudflireas 4lded to
acetoneq&bﬁ?éﬂ i&bﬁﬁi@n'!@ﬂﬁ@;g@hﬁlﬁg ﬁﬁ&du&qs 5@%@‘1 Wgﬁﬂ%&ﬁ(ﬁ@?}ﬂﬂgi&@ O Pvas stirred
n the akhove ueou SO

for 1T e P s PR S PR S B SR I U ey The
organkdarsr THe %lsétmﬁw wwaw&fé% fitgred g SPIZOWEF??NW&@T reduced
pressutydsasthionichacidiplcdCothpruthb(precipitated) selidwikis lken out through
1 r@ﬂ;m. ﬁ@l 5 r t
HNI\E%mpound (265%%3 9) /?)%a??a%?o go%?é{sﬁs?go%yg %%M Qll?j 3tl§e,% tt%d m). 8.40-
8.50 (H18V-d6, S): 1.70-1.85 (2H, m), 1.85-2.10 (6H, m), 2.63- 275 (1H m), 30

7.83 (1H, d, J=8.3 Hz), 8.30 (11-1, d, J=8.3 Hz), 12.34 (1H, firs).

Refergiﬁgeg%%gjﬁ@mple 2: Production of
ogforo.l oxa Lk spirolycloneanshald 4 slnyddinel Geabanrls |

carboxvlic acid

i
= o
N
Ci fo)

Q

The entitled compound was obtained according to the method of Reference
Example 1 but starting from trans-3'-oxo-spiro[cyclohexane-1,1'-(3"H)-5'-azaisobenzofuran]-4-
carboxylic acid.
"HNMR (400 MHz, CDCls, 8): 1.71-1.84 (2H, m), 2.07-2.31 (6H, m), 2.89-2.98 (1H, m), 7.39
(1H, 4, J=4.9 Hz), 8.64 (1H, d, J=4.9 Hz).
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(1) 7"-Chloro-6"-fluoro-1 "H-dispiro[
1,3-dioxolan-2,1'-cyclohexane-4',3"-furo[3,4-c]pyridnl]-1 "- one: At -60C,
n-butyllithium (1.50 M hexane solution) (75.9 mL) was dropwise added. to
tetrahydrofuran (100 mL) solution of 2,2,6,6-tetramethylpiperidine (12.5 g),
and stirred at 5 78C for 30 minutes. At -78C, 3-chloro-2-fluoroisonicotinic
ReferegerRxagpls)dvas added to the reaction liquid, and stirred at -78C for 2
Produdionr of Then6abr@i8 G Yatrathydro e {§6irncychdiutiomcof. 1 '-(3'H)-4'-
azaisobedAiRxaspirQidrldasansgrone (5.78 g) was added to the reaction liquid,
. Band stired for 30 minutes at -78C. The reaction liquid was warmed up
\ de .e'llir?gg with ice, and water and hexane were added thereto in that
N e aqueous layer and the organic layer were 10 separated from
e other, then the aqueous layer was made acidic (pH of 1 to 2) with 2
M hydrochloric acid added thereto and the stirred at room temperature for
(1) Pr@lhotiws. ol euieriirbelsdlisyakhis takeriroityiticdughifit tatie3, yaebredivolblenzofuran]-4-
carboWates gnd dried under reduced pressure to obtain the entitled compound

1. 7%919 e(l%/% %?‘)%Egg%% Sr%s? 42! SDCW %@%ﬁggﬁw hydride

(340 negHyirs) adled teres) a( 2 C, and stn’red for 20 minutes at 0°C. Trans-5'-chloro-3'-oxo-

SpiTo [M&@{@ﬂﬁ 41H(§'I9150{CM§MB@1?34 é’njtut%b%rﬂaﬂnmw<306ﬂigmitained in

Referg B T R A R e ™
compou#d Q&C‘asbg; VBt 6 Becagdie @)“ﬁﬂu@ffﬁ@éfr@@@?ﬁﬁrﬁ%@m extracted

with dilydragen@atmiesphardcahieomdempacdtuieh Theaaidlydiwasa?q, fiteréavith sodium

sulfat® fﬁﬁ@r%c? QJX@ @E%ﬁtﬁ@@ %gdrgiﬁgewgfegg%ce%%%ﬁ%ﬁ ?‘qucmeewas epuriﬁed

resulting’ residue was washed with ethyl acetate and dried tinder reduc

througly siliga-gel cotupm deripatagnehndietisn Grlyame bagimusbaekciy % to 5 %,
gradiemto nohytiaté {274 thad enereadtl€d ntigal Dide rto aodtores (@0idnL)

1HNN§1Q rﬁmfﬁr%r@eglt remidug: (il ), ang stivegseveryiohs svithheating), 5.51

SR Ol R el “5’ 3@'%%!?? g §§%r§é’£%r§ B s v

2) Pr@é@@u@wés@hﬂémm Saundted -sodrarspitelbyshaexwater,! dAdD)-4'-
azaisddébactedhyyithafbykanetate. The organic layer was dried with sodium

sulfate, f\bﬁeﬁwﬁr‘% Saneentt ted l%gggsr oqﬁg SRS ressuggﬁl he {zﬁ?d%‘%g) were added

was puriie ough'silic £ umn Cc roma ograp

to thegemprpbidiibnacisging J%)%berrraﬁ hisedheried ee%b&}he (b hpurs. This
was nédifl)zad aijtalatyelied saidm3e kOR300 iddeCDEEs), anPildr 2:30kcted with

ethyl &gé—!a@) Thé &gag% ﬁ%r s 23R ORilE Fhimzﬂgdzéghge%awfl IR B sodium

). (3)
sulfatgy fr‘tfrebwf AdroirnEedapfoTRIRTEH SxeiTLE 1 9018 hespiitiathiomppad (467
mg, 9806486 arcddutidhshicing.(2.6 M hexane solution) (33.0 mL) was added to

IHNW@WW@ £0 Lr)euslpe@ ) gfy(methy iphENyY hmsphp@ ,m), 3.76

o, L3R E&Pdﬂést?cooédj” b éﬁ ‘ﬁ?ﬁi?%»“r ?2#? aanﬁ%%? dofp (11L&

J=8.8df#he compound (10.4 g) obtalned in the above (2) was added to it at
(3) ProfBfeidihemaastionrligeisl wakwarmestdippiedeotiotemparature 3 andithen
azaisrgggrgz%}grgg]\—@-garboxylate:

The compound (440 mg) obtained in the above (2) was dissolved in methanol (20
ml.) and ethyl acetate (10 mL), then 10 % palladium-carbon (250 mg) was added thereto and
stirred in a hydrogen atmosphere at room temperature for 2 hours. The reaction liguid was
filtered through Celite, and the filtrate was concentrated under reduced pressure to obtain the
entitled compound (331 mg, 100 %) as a colorless solid.
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-79 pH of from 4 to 5 with 1 M hydrochloric acid added thereto. The
reaction liquid was stirred overnight, then diluted with water, and
extracted with ethyl acetate. The organic layer was dried with magnesium
sulfate, filtered and concentrated under reduced pressure. The residue
was purified through silica gel column chromatography (ethyl

'HNME A48 MBa RS @-9%6.18)5 106 kol 53 93} I5md, ditain e @titod BampSandtL m),
3.67 (16109.%. 88 (Y8}, HINMR (89071 GRC 138 8)11%:)91221 64 (BHs M),
@ Pr@ﬁ%ﬁfﬁfﬁ%ﬁ)ara%?fé%%%z@%‘a M &8/ 3420 i Bl M 31 4
azaisobenaBHSIHURERMMSHRSICy Clohexane-1,3'-furo[3,4-e]pyridin]-4-carboxylic

acid: Wittheeelingwith( i) hepasteaimethyl sidfileveaiphex (RsEblvell imBSIF (6.0
mb), %%%IE?@Q@I%%%?(%H%?% qga@!;‘étﬁ:%' ltﬂ@[@tgam?sﬁmg%%ﬁt@%&)rature for 4

obtained In the above (4). reaction liquid was warmed up to room

hours.tghhp&ratiife, SR ARLFUES: WRHTSIHG WP HeuC e g hrough silica
gel cobadiuchroydtogidphsolBinagl 0 ohlhanth BOcYo mytinegenqler Oxid eo(4Oandiadient) to
obtainVR@nafdeddmiaherden i thaseasiinmeiauidi pnc hRR WABE 4P duct.

room ter}?1 F?ratgre. Aﬁ: 0C, 6 h%%r@ichl%lc cid WPasra %?q to %m ¢t (200

reaction TGP L5 8418 MLk th et S AT f LS oW Lregi
mg), dat sileugarbesatedetio miwiervwasslesttredied (Wtrdth yree etdeddbiersep and stirred at
40°C fbﬁvat@uﬁnd\mﬁémg%mi@dam&%ﬁ@wmwm rli]ﬂ,%ﬁq?hmmmﬁaéafﬁﬁgmm The

- and concentrate err ressure. The residue was purifie )
e R T TS BT L A SRR Bt pesure
and thforew%%res Ay WeRRwHh feRsicel i BplcobEpR AR(QDFHNY HRkY Hdigiaee
Colunia, beetosetiQ0 ardusohuivntofllte e sulidiehresiciieal6. 5@ ghtibthcoanlingd (112
mg, 6%"% ice, fhis was gﬂggd 20 for 1 hour. The reaction liquid was dilyted \_/vith
| water and extracted with ethyl acetate. The or%ang layer was dried with
HNMRAGREM Rtk fitetdd-Arid EocBRirafid uhdéPredibed’ Srete el ign)- 3.76
(3H. sobtdiA (RE.entifléd cOhpound (4.53 g, 68 %) as a white solid. 'HNMR (400
(5) Prdlid&i SRE L3 &k 1808308032 A2 AR (L 18RIk £rdor /148t m),
. %.40- 2.50 ifo]%H r@ 2? Reference Example 3: Production of

AR A Rlor o3 0X6-5pird ¢yclohexane-1,1'-(3'H)-5'-azaisobenzofuranl-4-

carboxyldetbinol GH Ml vapRdcrte Bititkarapmp oLHonna S bisiaisei the above
(4), aitCeQiding INhednefwdinfRefecensen FXemplE) vayhstedingifrand stirred at room
tempéé%%?é%69¥8ﬁ rlexeiphexgne i piAsasahanzohiank 51 Larh o N
hydrochloric acid, and extracted with ethyl acetate. The organic layer was washed with saturated
saline water, dried with sodium sulfate, filtered, and concentrated under reduced pressure to
obtain the entitled compound (145 mg, 98 %) as a colorless solid.
"HNMR (400 MHz, CDCl3, 8): 1.70-1.82 (2H, m), 2.02-2.25 (6H, m), 2.87-2.95 (1H, m), 4.15

(3H, 5), 7.97 (1H, 5).

Pharmaceutical test examples with the compounds of Examples are described
below.
(Pharmaceutical Test Example 1: histamine analogue-binding inhibition test)

A cDNA sequence coding for a human histamine-H3 receptor [see WO00/39164)
was cloned with expression vectors pCR2.1, pEFIx (by Invitrogen) and pCl-neo (by Promega).
The resulting expression vector was transfected into host cells, HEK293 and CHO-K 1 (American

Type Culture Collection), according to a cationic lipid process [see Proceedings of the National
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1HNMR (400 MHz, CDCI3, 6): 1.71-1.84 (2H, m), 2.07-2.31 (6H, m),
2.89-2.98 (1H, m), 7.39 (1H, d, J=4.9 Hz), 8.64 (1H, d, J=4.9 Hz). 35 -80
Reference Example 4: Production of
trans-6'-bromo-5'-methoxy-3'-oxo-spiro [cyclohexane-1.]'-(3'H)-4'-
azalsobenzofuranl] -4-carboxylic acid BrO MeoH o0qO OS5 ( %
Acadepyp g Sgismees of the United States of America, Vol., 84, p. 7413 (1987)] to obtain
histandfteald3-febpioz wloxySicoxa:dpiro[cyclohexane-1,1'-(3'll)-4'-azaisobenzofur

an]-4- cqmﬁéam%@q &%ﬂéﬂ'?k&%&i A {ngﬁ%gﬁﬁg'y@é@s%ﬁlﬁé&mme 113

mL), and sodium hydride was added thereto and stirred
receptfgrv% mmg 611%4 dgs butter, pH 7.4) along with a test
Comp@mnb@osﬂcl@rwfhmnmH%Mmjammw&wmmmmam@m2 hours, and

then fIRE-QRkRINEY INIQRaference EA%%\@@%@H%%MH%QW @1"‘?‘4 the
Cfor%1 ours. tOCI

de to hav H f2
radionf S GRS 0 T S SRR U Tt o A B et in o
preserwaglﬁéa M%t%@ﬁm@@@digéhﬁ@M}ﬁ@d@utﬁﬂé‘édmnbim@@mmmn (iCso) of

the teﬁ@drﬁpﬁ@@@t@iﬁ@s@@dﬁk neduskel Regssehilas BRdlnoWesHiCuNas! [sce

e 1S o e M e e

e entitied
Tab e nmnnllnd 532 mg, RR %)-as a colorless solid. 'HNMR (400 Mliz, CDC13,

@@?H&Pﬁ) 1.83 (@@5@1)(‘5@)02-7.28 (6H, in), 2.85-2.94 (1H, m), 5.51 (2H, s),
00}“@5%@4 d, J=8.3 Hz), 7.31-7.43 (3H, m), 7.46-7.52 (2H, m), 7.72 (IH, d,
J=8. 3 Hz). |(2) Pr, G’AQC'[IOI’] of methyl

trans-5'-benzvloxv 3'-oxo-spiro[cyclohexane-1,]'-(3'H)-4'-
azg.ilsobenzofurarﬂ?élgcarboxylate: 20 Methanol (5.0 mL) and
p-toluenesulfonic acid monghydrate (400 mg) were added to the
compound (460 btaingd in the above (1), and heated under reflux for
3 hours. This was néutralized with saturated sodium bicarbonate water
ad,fiﬁd thereto, ang gpen extracted with ethyl acetate. The organic layer
was washef with rated saline water, dried with sodium sulfate,
filou%aared and conce;%/1 ?';ted under reduced pressure to obtain the entitled

pound (467

g, 98

Do) as a colorless solid. 'HNMR (400 MHz,

CDC13, 6y
(3Ff*s), 5.5

1.60-1.80 (2H, ), 2.02-2.21 (6H, in), 2.77-2.85 (1H, m), 3.76
1 2H, 9°%.05 (1H, d, J=8.3 Hz), 7.31-7.43 (3H, m), 7.46-7.52

@, ™). 7

3(-1.d, J=8.8
( 051

12).

45

0.14

54

0.07

As in the above, the compounds of the invention strongly inhibited the binding of

N-alpha-methylhistamine (histamine analogue) to histamine-H3 receptor.

INDUSTRIAL APPLICABILITY

The present compounds have a strong histamine-H3 receptor antagonistic or

mverse-agonistic activity, and are useful for prevention or remedy of metabolic system diseases

such as obesity, diabetes, hormone secretion disorder, hyperlipemia, gout, fatty liver; circulatory

systern diseases such as stenocardia, acute/congestive cardiac insufficiency, cardiac infarction,

coronary arteriosclerosis, hypertension, nephropathy, electrolyte abnormality; or central or

peripheral nervous system diseases such as sleep disorder, various diseases accompanied by sleep
disorder (e.g., idiopathic hypersomnnia, repetitive hypersomnnia, true hypersomnnia, narcolepsy,
-83-



(3) Production of methyl
trans-5'-hydroxy-3'-oxo-spiro[cyclohexane-1,1'-(3'H)-4'- 30
azaisobenzofuran]-4-carboxylate: The compound (440 mg) obtained in the
above (2) was dissolved in methanol (20 mL) and ethyl acetate (10 mL),
then 10 % palladium-carbon (250 mg) was added thereto and stirred in a
sleep pRjHIGIGESTARTBSPHERe LT oBRSRERTSEr BXDAETaIe 2 s afsaTHY Hea s drjurdronic
fatigusvasdiitiere RO ugbpGritedanctiie filkiadenwasighncenteateddspdasanitation,

. s i AL > 31.ma. 1009 .
diop e . AT BB S ey iy A eni,
bulimigyematoBabgiseideisPepsY odg BT AF MeTEiR( 34y ¢ girtlyparastigisy
disordetz )n#m9er( tibodjcd=818Hdimhel 2 di6efht] FsirkidpRrodiretion ofgnettwyldisorder, motion
disordFR P8RRI AP RR IR Y E RO SRUAIRYCIONS @R rhdnd? Bkhiolism, tremor et al.
azaisobenzofuran]-4-carboxylate: 5 The compound (320 mg) obtained in
the above (3) was dissolved in DMF (6.0 mL), and N-bromosuccinimide
(247 mg) was added thereto and stirred at room temperature for 4 hours.
The reaction liquid was concentrated, and the resulting residue was
purified through silica gel column chromatography (Biotage Column,
chloroform/methanol = 0 % to 6 %, gradient) to obtain the entitled
compound (520 mg) as a colorless solid of a roughly-purified product. 10
Chloroform (20 mL) was added to the obtained, roughly-purified product
(200 mg), and silver carbonate (500 mg) and methyl iodide (1.0 mL) were
added thereto and stirred at 40C for 7 hours. Methyl iodide (1.0 mL) was
added to it, and further stirred for 22 hours. The reaction liquid was
filtered through Celite, the filtrate was concentrated under reduced
pressure, and the resulting residue was purified through silica gel column
chromatography (Biotage 15 Column, hexane/ethyl acetate = 0 % to 1.00
%, gradient) to obtain the entitled compound (112 mg, 68 %) as a
colorless solid. 'HNMR (400 MHz, CDC13, S): 1.68-1.78 (2H, m),
2.00-2.19 (6H, m), 2.78-2.85 (1H, m), 3.76 (3H, s), 4.14 (3H, s), 7.96 (1H,
s). (5) Production of
trans-6'-bromo-5'-methoxy-3'-oxo-Spiro[cyclohexane-1,1'-(3'H)-4" 20
azaisobenzofuran]-4-carboxylic acid: Methanol (5.0 ml,) was added to the
compound (154 mg) obtained in the above (4), and aqueous 2 N sodium
hydroxide solution (0.83 mL) was added to it, and stirred at room
temperature for 16 hours. At 0C, the reaction liquid was made to have a
pH of 2 with 2 N hydrochloric acid, and extracted with ethyl acetate. The
organic layer was washed with saturated 25 saline water, dried with
sodium sulfate, filtered, and concentrated under reduced pressure to
obtain the entitled compound (145 mg, 98 %) as a colorless solid. 'HNMR
(400 MHz, CDC13, 6): 1.70-1.82 (2H, m), 2.02-2.25 (6H, m), 2.87-2.95
(1H, m), 4.15 (3H, s), 7.97 (1H, s). 30 Pharmaceutical test examples with
the compounds of Examples are described
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below. (Pharmaceutical Test Example 1: histamine analogue-binding
inhibition test) A cDNA sequence coding for a human histamine-H3
receptor [see WO00/39164) was cloned with expression vectors pCR2.1,
pEF | x (by Invitrogen) and pCl-neo (by Promega). 35 The resulting
expression vector was transfected into host cells, HEK293 and CHO-KI
(American Type Culture CoIIectio&);Léé%&Jing to a cationic lipid process
[see Proceedings of the National -82 Academy of Sciences of the United
1, States %&Hﬁfbﬁd\é‘?lﬂl@ﬁaiﬁ)v@ ﬂ%%(ﬁlrgﬁy 1i0:PRAiSiaRNGINaceeptable salt:
receptor expressm@)ce Is. A membrane specimen prepared from the cells
having expressed alhistamine-H3 receptor was incubated in an assay
/yégffer (50 mM Tris Buyffer, pH 7.4) along with. a test 5 compound and
900 ¢ -a-m@hylhistamine (by NEN) therein, at 25C for 2

H 7.4), the radioactivity on the glass filter was
determinet~Fhe non-specific binding was determined in the presence of
Dowm thigperamide (by SIGAM), and the 50 % inhibitory concentration
( of the test compound to the specific N-alpha-methylhistamine
bindThg was calculated [see 10 Molecular Pharmacology, Vol. 55, p. 1101
(199@). Table 1 shows the result of the test. Table | exam ph 1C50 6M)
compound 30.72 110.92 130.92 17 1.90 21 0.42 340.32 410.51
wherelfis 0 14 54 0.07 As in the above, the compounds of the invention strongly
inhibitedthé, Girudit GMofadh- atdbzendetilyl migteavinea(histaimirg camatogoedity having a
substitQiSeLBingd %r[ﬁ?%%stiltﬁem Ridrd RIOLAR @&é@%&h{wﬂ—ﬂgﬁrﬁﬁﬁ Alcase where X,
Y. 7 ﬂ%rgp(illmds have a str. histamine-H gfe tor aF agoni Sts% ted from a
» £ A Er e SYBRTEHE At i T R SRR bp IR SHESA 6T réfvedy of
substitppstatiolo Qyﬁtemm%%es such as obesity, diabetes, hormone secretion

disorderAhypﬁ@@@gnia) g@uN(fafgy;liver; circulatory 20 system diseases
such asB$tenoc cardi %8} te/congestive cardiac insufficiency, cardiac
infarction, coronary a g@scl&ross hypertension, nephropathy,

electrolyerapeFmantG Br ddhtrdhas

m?2 indicates O or 1;

R’ represents a hydrogen atom, a lower alkyl group, an aralkyl :group or an aryl
group;

R* and R™ each independently represent a hydrogen atom, a hydroxyl group, a
lower alkyl group, an aralkyl group or an aryl group;

Q represents a methine group or a nitrogen atonm;

R represents a group of the following formula (II)
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peripheral nervous system diseases such as sleep disorder, various
diseases accompanied by sleep disorder (e.g., idiopathic hypersomnnia,
repetitive hypersomnnia, true hypersomnnia, narcolepsy, -83 sleep
periodic acromotion disorder, sleep apnea syndrome, circadian rhythm
disorder, chronic fatigue syndrome, REM sleep disorder, senile insomnia,
night workers' sleep insanitation, idiopathic insomnia, repetitive insomnia,
true ins ia, depression, anxiety, schizophrenia), bulimia, emotional
disorder, pilépsy, delirium, dementia, téhtjon deficit/hyperactivity 5
wsQrdepNyemory di rdWﬁﬁ disedse, Parlsap’s disease,
\N cogn |or'1N§i.%ngrder, rr?gfiﬂn diSolder, parSgfesia™dsosmil-RFphine
ésresistance, drug dependéagy. Alcoholism, tremor et .:8% CLAIMS 1. A
con‘mgxglgd of the following Eﬂ%l\jla (1) or its pharmaceutically-gcceptable
salt: R 5 wherein: X, Y, Z an each independently {éis#¢sent a methine
group optionally having a substituent selected from a substituent group a,
or a nitrogen atom (provided that a case where X, Y, Zand W all
represent agethine group optionally Egving substituents selected from a
substjiueRf group a is excluded); 10 Akepresents -0- or -N(R5)-; B
s eprgsents)-C(O)-; D represgrtS > R 38)(R40)) m2 indicates O or 1; R5
nt€ a hydrogen atont, a lo | group, an aralkyl group or an
R#yl 15 group; R3@ and R4R&ch independently represent a hydrogen
aton{liadhydroxyl group, a Iowem.lgyl group, an aralkyl group or an aryl
group; Q represents a methine group or a nitrogen atom; R represents a
group of the following formw (I -857R7 N (RsN]uN%R8N N -R7
Rs 6 (U-1) (II-2) (1I-3) ....: (NR7 R7 ERs or | ; o )
wherein R° represents a hydrogen atom or a lower alkyl group; R’ and R” each independently

represent a lower alkyl group or a cycloalkyl group, or R” and R® together with the nitrogen atom
to which they bond form a 4- to 8-membered nitrogen-containing aliphatic heterocyclic group; or
R’, taken together with C* and the nitrogen atom to which it bonds, forms a 4- to 8-membered nitrogen-
containing aliphatic heterocyclic group;

and where the group

NT d
\ or

in the formulae (I1-2), (II-4) and (II-5) represents a 4- to 8-membered nitrogen-containing aliphatic
heterocyclic group; r indicates 0 to 2; t indicates 0 or 1; u indicates 0 or 1; but t+u = 1,

and where any hydrogen atom in the formula (1) may be substituted by a group selected from a
lower alkyl group (the lower alkyl group may be substituted with a halogen atom, an oxo group or an
atkoxy group), a cycloalkyl group, a hydroxy group, an alkoxy group (the alkoxy group may be
substituted with a halogen atom) and a halogen atom,

and wherein the substituent group « is selected from:
Substituent group o a halogen atom, a hydroxyl group, a lower alkyl group (the group may be
substituted with a halogen atom, a hydroxyl group or an alkoxy group), a cycloalkyl group (the

group may be substituted with a halogen atom, a hydroxyl group or an alkoxy group), an alkoxy
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(11-4) (11-5) (1) wherein R6 represents a hydrogen atom or a lower alkyl
group; R7 and R8 each independently represent a lower alkyl group or a
cycloalkyl group, or R7 and R8 together with the nitrogen atom to which
they bond form a 4- to 8-membered nitrogen-containing aliphatic
heterocyclic group; or. 5 R7, taken together with Ca and the nitrogen atom

group (5 ARRA IR R HoT RIS AVHD & SMRUS) Ao BRI OSSR SR

group) heterosycliogmapyand grbereathegroap Ao weC ket xmpladormyl group,
an alkabbi1@rddd -4 hand (- @—f@@é@ﬁﬁ@@ﬁ%ﬂ@ﬂ RaPbateghicarbamoyl group, a

A S AR SISORIE HeUp O O6  so.o

lower eémﬁu}fctmé e a kqumawb@@ugt@ma@omgl%m@@@@éré%@ SFORP A
arylaik&%@rcaﬂswhgmﬁﬁxét@aatquaﬁ 311@!&9&@:%@&%@0%; stituted kit dMaiegeroup, an
tom, an 0xo grou o) up), a
1 »
arylcar%(rmgidmmo 8‘%1)( gegl u ﬁh la )é}é)(lgyp p())uppﬁ]%)flgbge :{%k S‘Ytﬂﬁ)g %¥\ %)@foup
arylsul bﬁj@ﬂl’a)céﬁ)lﬁn%i ahaale #ﬁ%@ﬁoﬁh%f%ﬁ’er’éiﬁlﬁﬂé“é@&?ﬁ %Ifﬂugr@w%d group,
an arylisxseleaiptaffersedatbstituentgrodlid: adpl egdrmatontid dydgeoyb.group, a
lower alkyl group (the group may be substituted with a halogen atom, a
hydroxyl group or an alkoxy group), a cycloalky roup (the group may
substlturé% GO AL g WC%'MP'O%HGQ b Bt an AERS '5rdam, aﬂ/herem !
or 2 of AlKOX¥ «:86Vgioupi(theegroup. may be substituted with a cycloalkyl group, a
halogen atom or a hydroxyl group), an amino group a cyano group, a
mono- gr. di-lower alk Iam ou lkan roup, a
3 mono- o SicfSWREF A S H%&Ft?fr‘%%é ear 5%(% 1rgrif§u¥ gim' T, Wherein 1
of X, Yhéterdd¥yicarbapgoybtyroup, an arylalkylcarbamoyl group, a
heteroarylalkylcarbamoyl group, a 5 lower alkylsulfonyl group, a lower
alkylthlolgrou %rX 'O%‘Q’ Cn%l;‘lr)n?lgé/u? r -8 ce le salt as.claimed in claim 1, wherein Q
. arylalkyloxyca ony amln(ﬁ)group ana oxycar onylamino group, an
is a megjgriBYiEmino group, an arylcarbonylamino group, an arylalkylcarbonyl
group, a lower ailcylsulfonylamino group, an arylsulfonylamino group, a
. lower alkyleuliaReNh G A ALASKIATIRVL IBHPAN AUAAUR @R 1, wherein A
aryloxy group, a heteroaryl group, an aralkyl group and an aralkyloxy
is -O-, ghg iy $§-2. The compound or its pharmaceutically-acceptable salt as
claimed in claim 1, wherein 1 or 2 of X, Y, Z and W is a nitrogen atom. 3.
6. The COmMpRYBEH uﬁ§ m@sr resticalyraceepiakie saltasislatweddniglaifperein R
wherelg ‘51 d W is a nitrogen atom. 4. The compound or
is the ?Waa% k& ?jle salt as claimed in claim 1, wherein Q is a
methine group. 20 5. The compound or its pharmaceutically-acceptable

7. salt as claimeehialaion ils phereibufically-acceptable salt as claimed in claim 1, wherein R
is the formula (11-1), (II-4) or (II-5), and R’ is a lower alky!1 group.

8. The compound or its pharmaceutically-acceptable salt as claimed in claim 7, wherein R
is the formula (II-1).
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is -0-, and m2is 0. 6. The compound or its pharmaceutically-acceptable
salt as claimed in claim 1, wherein R is the formula (11-1), (11-2), (11-3)
or (11-4). 25 7. The compound or its pharmaceutically-acceptable salt as
claimed in claim 1, wherein R is the formula (11-1), (11-4) or (11-5), and
R6 is a lower alkyl group. 8. The compound or jts ) , , .
O phammat AR ALSE e R AR RSO T 7 HBF P fherein R
and Rs,ttwgeﬁbpmmiéq (Bdrityo8s BMOT wgi@a)thm/qud, i 4- to 8-membered nitrogen-containing
aliphatR MRIERRCEMICRNY-aacsRIAbIRSA analaimedinaaimdd, WhergidRsisdad of a lower
Heyl RS, ét%ggther it tl;‘]oe ni{trqg gcnsaﬁg‘lt E:) Wf}h(}:f;l rali?c}/ ebno qgl’nf%l;arr(])%‘l_x}l? an alkox
alky g8hem 8W§Hanlﬁ0%e‘ﬁgco tamning aﬂpﬁé”ilc he erc%cytﬁlc group o |or?a(ffy 4
5 group).Havicigedb stRuR s sErsc e ot alrotyeandistikosy arwaraaligyubstituted with
a halogghoupn(itha lowesaikylgioup may be substituted with a halogen atom, an
0Xxo0 group or an alkoxy 5 group), a cycloalkyl group, a hydroxy group, an
alkoxy group (the alkoxy group may be substituted with a halogen atom) _
10.  andah fﬁg‘@ﬁlaquﬁ_oi@.s-ph@ﬂ@% bakuraseatable salt as claimed in claim 8, ‘wherein R
is of thplanmadeutically-acceptable salt as claimed in claim 8, wherein R is of
~<N~NQ ~N~N i OMO~~N~ > NN'GH43 CH3
e T\CHA CH 3v@ASHHIC )ICH3 Yy Netfadh)~NGRENOMN~ (N CH3
(‘;Ha(r)N N'CH3 CHB&j—IB CH3 CH3 CHg‘_ﬁBC H3C F NV\H_\ll INN N (r)N~N
CH3 I H3 CH3 CH3 1'113C o()CH3 H3C H3C N N I KN N .~ CH3
CH3 CIEIQSCHS CH3 IRz

CHs
o, NN CHy ™~ A\/N\ ~ N CH
\ A \ Chs ?/\/ D G
CH;, . CHj . CHy CH; éHa
Q HaG HsC F
\Er/v \NNNb \N/\/D \NNN
CH ] i CH i
3 . CH; . CH; KN CH; .
CH .
300 9
N ~ N
i i
CHs . CHs . CHs CHy CHa

\N/\/‘O % /\/ND \N,\/Na ~ /\/NQ
J\ ﬂ H H

HyC” “CHs

(EHS E,CHE, H33—0H3 ( j

N N
\ﬂf\\/ “CH, \EN \CH; \ﬁ’/\"N‘CHg \ﬁ/\,NsCHS

1. The compound or its pharmaceutically-acceptable salt as claimed in claim 9, wherein R

is selected from:
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NN NN(@NNNHHH H3C CH3 CH3 H3C | CH3 CH3 N N(r)CH3
N,.,,,CH3 NNN'CH (r)N~N()\CH HHH 3 orH 3 10 11. The compound or
its pharmaceutically-acceptable salt as claimed in claim 9, wherein R is
selected from: -88 H3C N N N N ()N NN tl6 NC CH3 H CH3 CH3 CH3
3F CYCH3 H3CH3CH3C NN () NN-~NN"(INN {N N, CH CH3

CH3 1 CH CH3 CH3 CH3 3 3 12. The compoun \@
phar eutically-a table salt imed jn c Whgr
B T e
Trans 5'- chlorg -3'-0x0-N- m@ﬂh;yl N-(2-p rr@Frtiln 1- ylethyé),épil?g[*cyclohexan
*e- 1H16(3 H)-4'- a.z@sobenzofuran] -4-cagboxamide, HaC
Tran oxo N-methyIX¥N-(2-piperi din-
™~ ’N@ pifpftycidfregand-i; > -a£§§65'é1ﬁ ran]"hu/\/

& carboxamld% CHy &y, CHy &, CH,
Trans-3'-0xo- l\f methyl-N-(2- pyrrolldln -l-ylethyl)-Spiro[cyclohexane-1,1'-(3""
H)-4'-azaisobenzofuran]-4- carboxamide,

Trans-5'-chloro-3'-oxo-N- methyl N-(2-piperi din-
12. - ylethyl)rﬁg U CIO{ % rina éunc)ﬁiy—acceptable salt as claimed in claim 1, wherein the
azaisobenzofura u]1 Larbbxamide.
compotir AELE-fxele thathyl-N-(2- plperldln 1-ylethyl)-spiro[cyclohexane-1,1'-(3'
Trans-ﬁﬁﬁa@z:aisabma@ﬂwankgmgzﬁaaanxﬁmi@eyspiro[cyclohexane-1 I-(3'H)-4"-
azaisobk Z(r)l%r%nf Oxaethgé N-(2-pyrrolidin-I-ylethyl)-spiro[cyclohexane-1,1'-(3'

-5'-azails enzofﬁran -4-
Trans—B' oxo-N—methyl N (2—p1per1d;n~1~yiethyl} -spirofcyclohexane-1,1'-(3'H)-4-azaisobenzofuran}-4-

carboxamide,
Trans-3'-oxo-N-methyl-N-(2-pyrrolidin-1-ylethyl)-spiro[cyclohexane-1,1'-(3'H)-4-azaisobenzofuran]-4-
carboxamide,
Trans-5"-chloro-3"-oxo-N-methyl-N-(2-piperidin-1-ylethyl)-spiro[cyclohexane-1,1'-(3'H)-4'-
azaisobenzofuran]-4-carboxamide,

Trans-3'-oxo-N-methyl-N-(2-piperidin-1-ylethyl }-spirofcyclohexane-1,1'-(3'H)-5"-azaisobenzofuran}-4-
carboxamide,
Trans-3"-oxo-N-methyl-N-(2-pyrrolidin-1-ylethyl)-spiro[cyclohexane-1,1'-(3'H)-5"-azaisobenzoturan]-4-
carboxamide,
Trans-3'-oxo-N-methyl-N-(2-piperidin-1-ylethyl)-spiro[cyclohexane-1,1-(3'H)-6"-azaisobenzofuran]-4-
carboxamide,
Trans-3'-0x0-N-methyl-N-(2-piperidin-1-ylethyl)-spiro[cyclohexane-1,1'-(3'H)-7"-azaisobenzofuran|-4-
carboxamide,

Trans-5'-fluore-3"-oxo-N-methyl-N-(2-pyrrolidin- 1-yiethyi}-spirofcyclobexane-1,1-(3'H)-6'-
azaisobenzofuran]-4-carboxamide,

Trans-5-ethoxy-3"-0x0-N-methyl-N-(2-pyrrolidin-1-ylethyl)-spirof cyclohexane-1,1'-(3'H)-4'-
azaisobenzofuran]-4-carboxamide,
Trans-5-methoxy-3'-0xo-N-methyl-N-(2-piperidin-1-ylethyl)-spirofcyclohexane- 1, 1'-(3"H)-4'-
azaisobenzofuran]-4-carboxamide,
Trans-5"-ethoxy-3"-0x0-N-methyl-N-(2-piperidin-1-ylethyl}-spiro{cyclohexane-1,1'-(3'H)-4'"-
azaisobenzofuran}-4-carboxamide,
Trans-5"-methoxy-3"-0x0-N-methyl-N-(2-pyrrolidin-1-ylethy)-spiro{cyciohexane-1, 1'-(3'H)-4'"-

azaisobenzofuran]-4-carboxamide,
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carboxamide,
Trans-3'-0x0-N-methyl-N-(2-piperidin-1-ylethyl)-spiro[cyclohexane-1,1'-(3'
H)-6'-azaisobenzofuran]-4- carboxamide, 20
Trans-3'-0x0-N-methyl-N-(2-piperidin-1-ylethyl)-spiro[cyclohexane-1,1'-(3'
H)-7'-azaisobenzofuran]-4- carboxamide, . ] e
Trans-STPRopoRyg a%%«@&}é&hﬂfﬁ%mﬁ. by RN STy R Ee
azaisobehZDH{BIR)d6tapaiwoienzofltran]-4-carboxamide,
Trans-sL{ARspRoBIRONY-B Ry Baat-Mtgnpytalidinstnyletpyorepiredeyalehexas H)-4'-
) ne_-lf,l'-(l 'E|2i-4t')- 25 a&gisobenzofuran]-4-carboxamide,
azaisobERA AN L ﬁog)(}fﬁ@loio-N-methyl-N-(2-piperidin-l-ylethyl{)-spiro[cyclohex
Trans-%nﬁ@yé@@p}m{%'ﬂ@%ﬁ@ﬂw&,ﬁﬂr@n{fmﬂ@&%kgﬂﬁq@é}—mim cyclohexane-1,1'-(3'H)-4'-
azaisobEhafRrarPinaxyodaee; N-methyl-NT-(2-piperidin-1-ylethyl)-spiro[cyclohexa
1e-1.1'-(3'H)-4'-azali ranl-4-carhaoxami R AY
ans-30 H):f»azal soRengefuranld:sarhoxamide, 30 oeyciohexane-1, 1'-(3'H)-4"
Trdfls {]F?gwgrgyrlneﬁéoxy-)é?_-oxo-l{ljnetk@l- -(02-p1yrro idir%%y%tﬁ)glc -%Bir%}%;/%lohe(x )
aza‘SOb&H@T}Fl{hWﬁ’Q’@%%benzofuran]-4-carboxamide, -89
Trans-SH@hsaiprop¥yaX caxandihylethif-NptZidiyrrolicking I-spirofcyclohexane-1,1'-(3'H)-4'-
azaisob'éﬂ§$Mﬁ?QL@LS¥§£%§&an e-1, 1'7(3I H)-4'-

‘ azaisobenzofuran]-4-carboxamide, _ L mrire e
Trans- SrpRRO BRI BN 3~ SR R AR SO BTt me- 1o - -+
azaisobgletbipirspiroficyctonalane-1, I'-(3'H)-4'-
Trans-8Zp3SRREBZAIANT-ALATHEXRIMIAR2 iperidin- 1 -ylethyl)-spiro[cyclohexane-1,1-(3'H)-4'-

soberan 5#} ime%h lamjno)-3'-0xo-N-methyl-N-(2-pyrrolidin-1-ylethyl)-spiro[c
st tBhexane-1, 15(3H-4'- azai sobenzofuran]-4-carboxamide,
Trans-Yfressd 3 srpeNdiethyh B CopRidiethylern =gy rebidinbesprariyliSpvotcycl
azaisolhex@nenls-a@tndde azaisobenzofuran]-4-carboxamide,

oo drans-5's(pipetidink-yis3-0x0-N-methyl-N~2-pinetidin-l-ylethy)-spirgleyclo
i o e et S
azaisobeiizREIB0LACARY8E%0-N-methyl-N-(2-piperidin-
Trans-Pylethylepbmo[yviiaheXanedily, IN(@ H)pdtidin- | -ylethyl)-spiro[cyclohexane-1,1-(3'H)-4'-
azaiso@%@gﬁyég%@%iﬂf@rbO)I(amide’ S
Trans-@&;r ag%}%;gg%&é%ré%{gﬁg g’ﬁ?ﬁg&%@%ﬁﬂlﬁé {?I(?—rsl.gfl%-[éyclohexane-1,1‘-(3‘H}~4’»
azaisolgraigobehichutanitidarboxamide, 15
Trans-JLENS=RRRS P IHA-0¥0-NaRe =N ENoyrreliding ny et hyhy B Risoftyslahexar-1,1-
m)-E S araisopenzaliran] 4 carboxamide,

' rans- fip enyf'— '-oxo-(i{i-meﬁiyl-N-(Z-pi eridin-l-ylethyl)-slpiro[cyclohexan
Trans@‘:ﬂ_ﬁr:g}n@l}q ;uhﬁorgiml%ﬁgngmlng%r d%dﬁﬂﬁéd in-T-ylethyl)-spirofcyclohexane-1,1"
(3'H)-dleanBdbetdofiuanpphamdyarexo-N-methyl-N-(2-piperidin-l-ylethyl)-spiro[cy

Tran.s-?%%%%ﬂ%ﬁ%ﬁhg Z)‘h'%'-?%Q&%i-ﬁ%ﬁﬁzﬁl]%%gkéﬁﬁﬁmQ%Qﬁﬁ’éﬂ?spm [eyclohexane-1,1"-

e dran oidin-5-yl)-3'-0xo-N-méethyl-N-{2-piperidin-I
CH-4ypetihespyRyLibraRaEite - (31H)-4'-
Trans-5'-(1-methyl- [ H-pyrazol-4-yI}-3"-oxo-N-methyl-N-(2-piperidin-1-ylethyl)-spirof cyclohexane-1,1'-

(3'H)-4"-azaisobenzofuran]-4-carboxamide,

Trans-5'-(2,4-dimethoxypyrimidin-5-y1)-3'-0xo-N-methyl-N-(2-piperidin-1-ylethyl)-spiro[cyclohexane-
1,1'-(3'H)-4"-azaisobenzofuran]-4-carboxamide,
Trans-5'-ethyl-3'-0x0-N-methyl-N-(2-piperidin-1-ylethyl)-spirofcyclohexane-1,1'-(3'H)-4'"-

azaisobenzofuran]-4-carboxamide,
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azaisobenzofuran]-4-carboxamide,
Trans-5'-(6-methoxypyridin-3-yl)-3'-oxo-N-methyl-N-(2-piperidin-1-ylethyl)-
spiro[cyclohexane-1,1'- (3'H)-4'-azaisobenzofuran]-4-carboxamide, 25
Trans-5'-[4-(methylsulfonyl)phenyl]-3'-o0xo-N-methyl-N-(2-piperidin-I-ylethyl
-spiro[cyclohexane-1 1'- (3'H)-4'-azaisobenzofuran]-4-carbox xam %ﬁé
thyl)-

Trans-#r¢fjggosy” mfﬁe%ybmrﬁﬂgeyrj%ﬂ@sésﬂmmmm BB RFolidin:
azaisobspidieyclahexanestidt- (3'H)-4'-azaisobenzofuran]-4-carboxamide,

Tran€~4TEﬂQ§053 me@m h}l' I-N-(2-pyrrolidin-1-ylethyl)-spiro[cyclohexane-1,1-(3'H)-5'-
frazol 3 ox -N-methyl-N-(2-piperidin-l-ylethyl)-spiro[cyclohexane
aza‘”befzf tuggl Obenzofuran] -4-carboxamide,

Tran5~4l'!’a¢th>05¥(32 @c@mhembydywamimﬁ@uyl)mbxbﬂnim@mmhwzeph pefitih-Lyle
azaisoggﬁafﬁ,ﬁi[gpk:ym;gﬁd{@ 1,1- (3 H) -4'- azaisobenzofuran] -4-carboxamide,

Trang- mm ejth(X;' i%ll-’)(\;-gl rrol iR \p etgll 4 ca %y!pﬁ?éygge 1.1 (S‘H)—S'—

cyc exane-1 Isobenz ura amide, 35
azalsoméﬁﬁaﬂbﬁ%%ﬂ%N -methyl-N(2-piperidin-I-ylethyl)-spiro[cyclohexane-

Trans-dlethé3H)-broazaisalenzafyipnidncasbakamiges[cyclohexane-1,1-(3'H)-5"

aza1sob££§gﬁrﬂlﬁmlg%o§aﬁ¥& N-methyl-N-(2-pyrrolidin-I-ylethyl)-spiro[cyclohexan
-5'- azaisohenzofuran] -4-carboxamide, 5 Tran s-4'-m ?%) 5t

Trans g A B B TSEAA SPROE e

azaisolehaxare ¥ La(B¥Hsbleazaisobenzofuran]-4-carboxamide,

Trans-4 A o%@h&&y@&ﬁ%’\ﬁmw&d}l@ fq}f@h}jéﬂﬂb{w@lm%@aﬁﬁj@l feyed)-s-

ohexane- %gg, H)-5'- azaisobenzofuran]-4-carboxamide
azaisobppaplinnkaearbOXAIS: N methy! -N-(2-piperidin-I-ylethyl)-spiro[eye
Trans-4ohepanext; 18 H-Bet0-NAGisobedorlrasialtapbelaridexanc- 1, 1-(3'H)-5
azaisobk 208 BN maxR; N-methyl-N- (2 pyrrolldln I -erthyI) spiro

cyclohexane H)-5 nzQ
Tram"gr'}ém? %O@gmr%n 0>3<( %38}&0 Kfa ‘éth qugglrlgj %ﬁﬁ@g@:&?g hg)){/%le LHEH)-
5-azaijgpraatiaan |- 1" %@W%ﬂ%"zalsobenzofuran] 4-carboxamide, 15
Trans-F Bt ISORIOPEXHA0X DM erihyl-Ne(@ Dyspotittine loyitatyeht SpircFoyEtoh

azalqoggﬁ%ﬁlr%nl(_a(gald)o;&m%@sobenzofuran] -4- carboxamlde
Trans-4'-C clopro ylmethoxy-3'-0x0-N-m

Trans AR RN Pé‘(ﬁ‘ixﬁzs%‘ﬁﬂ’[‘éfi}é]10??8%}?6}1*‘?[‘(%9%@?‘“8261 j-IH
azaisolsahehzafiiarsb-canblexami de,

Trans- Ir@% A ‘ﬂ@&h-)d XN mStviaN-(2oriperidninbe Ryl zario[eyGIH)-5-
ohex él (% %5 20 azaisobenzofuranj-4-carboxamide,
ammtﬁ’gﬁ uffm t}hc 1ROSB N methyl-N-(2-pyrrolidin- |

Tralls—%tﬁygrgﬁimﬁéyé|(§ﬁe;&\éﬁ@tmy1-'lig}}=|gy5mhdm 1-viethyl)-spiro[cyclobexane-1,1'-(3'H)-3"-
azaisoB&RSRReNzafaRlrdigarboxamide,

Trans-4'-(1-methyl- 1 H-pyrazol-4-y[)-3'-oxo-N-methyl-N-(2-piperidin- 1 -ylethyl)-spiro[cyclohexane-1,1'-
(3'H)-5"-azaisobenzofuran]-4-carboxamide,
Trans-4'-phenoxy-3"-oxo0-N-methyl-N-(2-piperidin-1-ylethyl)-spiro[cyclohexane-1,1'-(3'H)-5'"-
azaisobenzofuranj-4-carboxamide,
Trans-4'-(4-fluorophenoxy)-3'-0x0-N-methyl-N-(2-pyrrolidin-1-ylethyl)-spiro[cyclohexane-1,1'-(3'"H)-5'-
azaisobenzofuran|-4-carboxamide,
Trans-4'-(pyrrolidin-1-y1)-3~oxo-N-methyl-N-(2-piperidin-1-ylethyl)-spiro[cyclohexane-1,1'-(3'H)-5'-
azaisobenzofuran]-4-carboxamide,

Trans-4'-(piperidin-1-y1)-3"-ox0-N-methyl-N-(2-pyrrolidin- I -ylethyl)-spiro[cyclohexane- 1, I'-(3'H)-5'"-

azaisobenzofuran]-4-carboxamide,
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Trans-4'-phenyl-3'-oxo-N-methyl-N-(2-piperidin- | -ylethyl)-spire, [eye
lohexane-1, 1'-(3'H)-5'- azaisobenzofuran]-4-carboxamide, 25
Trans-4'-(4-fl

uorophenyl) -3'-0x0-N-methyl-N-(2-pyrrolidin-1-ylethyl)-spiro[cyclohexane-1,

-5'- azalsobenzofurani]1 -4-carboxamide, Trans-4 p ,
Tfam““kﬁﬁﬂ% 23BN RN - PR eat, I?ﬂ\)’llét?m§ I 8‘[%&?83 LIMEH)-S-
azaisoblmheiens-4-drH(B4H)i&-azaisobenzofuran]-4-carboxamide, Trans-4'-ph
Trans- 4626 rorex@N-melavk N nirerdinstidie iylmsaie Ry ey ahexanely-(3'H)-5-

(é 5 30 zalso enzofuran] -4-carboxamide,
azaiSOb‘ﬁ ?fa](ﬁ FOPRERoXY)-3'-0x0-N-methyl-N-(2-pyrrolidin-1-ylethyl)- splrog
Trans-ypyoldexane-3 -aodimetyiidisopepzdiutanbytapsnsrklghexane-1,1-(3'H)-4"
azalgobgﬁmréyrmwm&mnl(w) -3'-0x0-N-methyl-N- (2 piperidin-l-ylethyl)-spiro[eye
Trans- §D@P{ Q}e ) (%)IZ'() Té rnat%aﬁg Enzoef%il{i?‘nn% W@iﬁ@ %%’ié\%ﬁ(}%nﬁﬁ@(pl)#-

-0X0-N- me - - pyrro
azalsotn@w@fﬁsﬂﬁﬂsifﬁ@w@%ﬁ’éxane 1 I-(3'H)-5'-
Trans-Apsisghenzafwsanldiodrsogasieedifl -ylethyl)-spiro{eyclohexane-1,1-(3'H)-4'"-
azazsob-gﬁ%‘fﬁrﬁﬁﬁﬁyﬁﬂllg&}n}dé(') -3'-0x0-N-methyl-N-(2-pyrrolidin- |

Trans—%?g%%%%%%g%?ﬂ%g%%éﬁ%eéﬂgnﬁ -yiethyl)-spiro[cyclohexane-1,1'-(3'H)-4'-
azaisobEnaoS=4h]rhorghalimddeyl)-3'-0x0-N-methyl-N-(2-piperidin- |
Trans- S%@M%@%Q&WQW@@@%}&}@M) -Qlethyl)-spiro[cyclohexane-1,1'-(3'H)-4"-
azals obe ofuga arboxamlde 5
aZ&lSObf“azlﬁél g py??(ﬁnl- dy ?L 2ox0-N- -methyl-N-(2-pyrrolidin-1-ylethyl)- splro[cyclo
Trans-Gidxeme; m%@&t)%omb!m@ﬁ%ﬂrameﬂd@aerHMM@m [cyclohexane-1,1'-(3'H)-4™
azaisobE2BEnan{RYEisiRaniY3-0x0-N-methyl-N-(2-piperidin-1-ylethyl)-spiro[cyclo
hexane-1,1'-(3'H)-4'- azaisobenzofuran] -4-carboxamide,
Trans-5'-pyrazinyl-3'-oxo-N-methyl-N-(2-piperidin-I
13. -erthyI)Jg]ﬁl F@fe%%ﬁé&gﬁ@@r@aegm ly-pgreptable salt as claimed in claim 1, wherein the
compoﬁcﬁtﬁ’ﬁb@ﬂi@f&l&(@]ﬂfmsbﬁmm -3'-ox0-N-methyl-N-(2-piperidin-1-ylethyl)-
spiro[c¥ ?oﬁxéxﬁnp%%%?\zzp?a%%ﬂ&% H])M {ZRIRaHRD- |
“ylethyl)-spiro[cyclohexane-1,1'-(3'H)-4"- azai
sobenzofuran]-4-carboxamide,
14.  Trans-5Thydroxye@ibxoiNehatirybNiqaipiperiirbieyhdthyblapied in claim 1, wherein the
comp o[ﬁm@k@(@?xﬁb o i@ h'&)ﬁ}éﬁ @Z@Hﬁ@@ej @@Fﬁﬁﬂe&ﬁ@ﬁ@%&ﬂd 1rlpfhg‘%thyl) :
ro et (0)¢ -N-methyl-N-(2-piperidin-1-ylethyl)-spiro
Sp‘ro[cémﬁi X@?ﬁr%énlglﬁ HA™ a%ng"i%g arl}rizo urbgén aQilg(%arboxamlde 13. The
compound or its pharmaceutlcally acceptable salt as claimed in claim 1,

15.  wherein e ccafpaubsiaiheracsiulaiaiseptable salt as claimed in claim 1, wherein the

compogﬁa of%len%gilnqgf(ay(ﬁlsot)r(%%\l 4'%%%% N§2 = Hggﬁl%ﬂd%@%&&%m I-yleﬁzlyl)l_ he

spiro|cyclohexane-1 4878150 enzofura 4-carboxamidé
spirolcysipsaants ot itd Iﬁhér?ﬁ%lé%‘?ﬂ?éﬁwaﬁ&ééﬁf%@@&ﬁ as claimed in claim I,

wherein the compound of the formula (1) is

16, trans- 5'- m%tb%%ﬁn&%f)i@ MMeNlégHQHJ%HH%I; sﬁl?gé‘ﬂ)nmed m claim 1, wherein the

spiro[cyclohexane-1,1'-(3'H)-4'-azaisobenzof ranj-4-c rbaxa
compound of Xe formula (I) is u"ans 4! —mcth % 3-ox0-N-met M’z palperlém Fethyi)

spiro[cyclohexane-1,1'-(3'H)-5"-azaisobenzofuran]-4-carboxamide.
17. The compound or its pharmaceutically-acceptable salt as claimed in claim 1, wherem the

compound of the formula (1) is trans-4'-(1-methyl- 1 H-pyrazol-4-y1)-3'-ox0-N-methyl-N-(2-piperidin-1-

ylethyl)-spiro[cyclohexane-1,1-(3'H)-5'"-azaisobenzofuran]-4-carboxamide.
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25 15. The compound or its pharmaceutically-acceptable salt as claimed
in claim 1, wherein the compound of the formula (1) is
trans-4'-methoxy-3'-0xo-N-methyl-N-(2-piperidin-I-ylethyl)-
spiro[cyclohexane-1,1'-(3'H)-5-azaisobenzofuran]-4-carboxamide. 30 16.
The compound or its pharmaceutically-acceptahble salt as claimed,in clair‘q1 .
18. 1, wh erells ﬂ’?élpé’aﬁ‘?ﬁiﬁd‘ﬁ ABFRESBITA aaﬂ:)egabie salt as claimed 1n claim 1, wherein the
compotnang e foetiud-G) oxou-fhetrazin (P -pipevidindhy REApiperidin- 1-ylethyl)-
spiro[csRMRleYEIahexane 4.1 ARk cAsaisabanzaiiran-4-carboxamide. 17. The
compound or its pharmaceutically-acceptable salt as claimed in claim 1,
wherein the 35 compound of the formula (l) is o _
19, trans-4'4l mmepwggﬁ-mggﬁ@&@emﬁéw@jgg@%gfﬁdngmdlent thereof, a
compoMigiiid)ts plialeclahrRsanad by (@it) salaraigokenzdikanis4-catsoxamide.
-92 18. The compound or its pharmaceutically-acceptable salt as claimed
in claim 1, wherein the compound of the formula (1) is L .
20, trans-5' SRS ISLBIN - EREE T SREMRLIAG i fhe active ingredient
thereoBpieicyciohesaite this(Ritbudtalpisaberbdttisan bAsoarbexahvidens 16 A8.
histamine receptor-3 antagonist comprising, as the active ingredient
thereof, a compound or its pharmaceutically-acceptable salt of any one of
21 claims A& FECHE SO ETHRERES:-3 Mt A JBRIE 188},&%?{5%9’&1%) mpound
or its heactivetivegredienptahbredf, of eoypounicherlite 18, which is for metabolic system
diseas@N@NacRIMicAly Racapiahle sailt banryi ONgi b al@iM Heiiddinid G, Autty liver;
roul apreventive r remed onta@nin %sath&% ﬁaiec iV(%1 irégﬁ%digaq%}hegeg&fﬁc.em cardiac
clred &%%5%?}%‘ d?elfléeﬁhs Al |((:)aﬁ§/-1 ccep AR sl o any 3f claims 1-to y,.
infarcti®), wrienaiy fotaiieselsentsshsramicriinseauopathy slserifsdidpictad various
diseasBPIR0NH SEEEHER Eif AideiddpeHipeitiap gald Hialtysbvetia olepatatoeyhypersomnia,
true hyy esf'tse ?11191'2? %%?g(ﬁgsg)%gpqge%ﬁ f&%%%%@ro%?&ﬁ%? 8@%‘?&@,’@1&@# %@:’f&a syndrome,
InSufficienty, cardiac’15 infarction, coronary arteriosclerosis, L L
circadigbpdmaidOHiSHHHRTRIR RSB HSEaE: Bhdaitend tulsstrpile insomnia, night
workeackempaaiedtinyhsidapaisordeosnch apiditpathivhypersoenimmepettarolyte
metabDYRSTIRTNAIG, HUSOWRE SRS NALEAERTYs S\RERPEHEAIC AGIAMOHAN mia,
_disorder, sleep apnea syndrome, . circadian rhythm disorder, chronic . .
-emotigagb b TR SHEMASIER cRBURISY: SEATIE eSS it Wi atention
deficidlopprinsanitationtdiciopathicydésnivia Xbpetingdsdsmensid arkiaips s tisase. sleep
disordelecholyie 2 0; faiab olism slisenies: and-ceptial andaaripbpiRbREMIphine
. . System diseas SUFhlaﬁlb}‘EQi% CT%[Qoti?nal disorder, depression,
eSS e W S TR S G itim - deRidhtia, Schizophrenia, attention
deficit/hyperactivity disorder, memory disorder, Alzheimer's disease,
Parkinson's disease, sleep disorder, cognition disorder, motion disorder,
paresthesia, dysosmia, epilepsy, morphine resistance, drug dependency,
alcoholism, and tremor. 25 -93 ABSTRACT A compound of the following
formula (1) or its pharmaceutically-acceptable salt is provided:
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"QZI---R z Li A (1) [wherein X, Y, Z and W each independently represent
a methine group or a nitrogen atom, 5 provided that a case where all of X,
Y, Z and W are methine group; A represents -0- or the like, B represents
-C(O)- or the like, D represent -(CH2)m2-, -0- or the like, and m2
repsentnts O or 1; Q representsmeﬁhﬁ@group or a nitrogen atom; and

d II N 4.
oSBT T A ES Bl s i
R7 INN_RS i10 6(II 1) -94

Ay o R

@
[wherein X, Y, Z and W each independently represent a methine group or a nitrogen atom,
provided that a case where all of X, Y, Z and W are methine group; A represents —O- or the like,
B represents -C(O)- or the like, D represent (CHz)ma-, -O- or the like, and m2 repsentnts 0 or 1;
Q represents a methine group or a nitrogen atom; and R represents a group represented by the
following formula (I1-1) (wherein R®, R’ and R® independently represent a lower alkyl group or

the like].
R?
N
&
R @
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