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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 a neur i@ltter and has extensive

pharmacological activities (for %ﬁﬁﬁ ife Science, Vol. 17, p. 503

(1975)). Immunohistochemical studies have made it clear that a
azA-JUTRTINE-REDNiRR dsesugiRgvelkbody 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
TECHNHrdu§Iphdrmacological effects of histamine (for example, see Journal of

Comparghly grdyeuiegitionakl 263 (P aZ83biheteXigieocrRelatives.

histamine-agonistic nerves in the nodal papillary nucleus in a posterior

hypothalamic region suggests that histamine may have an important role
BACK{pR@ERtEOG physiological functions relating to brain functions, especially

to hypoﬂlwmmaﬁmmi@m}(es |aepryigilanceudtytnypicelistioamestinchaanine which
isa phﬂI 9;%%?' 919(1§§ )éH@t!)g@ﬁHQQfa%ESr) ﬂﬁétlggs%%g{ﬁoﬁﬁﬁsﬁﬁﬁgf &9d Hhs extensive

euro lology, Vo 7 (2001)) éhe exis p the

pharmpga} ﬂ&l&@k&ﬁ*{ﬁﬁ?ﬁeﬁ%@m Biared %) é?f%ﬁffcg ol e aé?ﬁg %]Scsgrebral

cortex shggestshikecoierinat shulitsdiangitaadeibeleigithaicehsitepiayagonistic
(produ-glh%)eegﬁtgf}@? Q}ﬂ@x‘?%@ﬂoﬁhf@ﬁﬁmﬁﬁf iRheeak %ﬁrﬂgéﬁ't%ﬁ&q%&ﬁalamm region and

pca nd amygdaloid ¢ m ests the in.con ro
that hiﬁﬁ%@ﬂ’&ﬁ?ﬁﬁe@@? %‘i»?i(g R EoftrD ?ﬁ%o{lv% r%ngctL%égeZ ang” buppom
varioufepitaimpenagicn) Pioessy. mvtwn@ IdaEeEnfrems- ﬁ?@d@éﬁ@’c@ﬂ@?ﬁﬁéfﬁﬁﬂﬁ%

NeuroBstp, Wit @@%iﬁwpom@x&b@h& sefdrachte-agenteteptorarithie: nodal papillary
surface of a csll

T

phar ACOI oglc ntro nctlo s. Heretof

controﬁdzfrpms@q&w&famﬁafélﬁée@&ama%%@@ﬁ%%asmﬁ it o aypoalamic
functiMe SR of@liﬁistalmﬂemamemnma&mhag [aattldmﬂeteg iEcthve.centrall mmidn, etc.) (for

exmnp‘?@rbfé@?fﬂ!é}%\l%?@ﬂ%%” higigminesHs pfy, has been shown by
various pharmacologic physio og cal studjes ample,
Trends |% bpRETRRED E%Jlegté?é‘rﬁ?et ?/ 28! g‘gﬂl&@%ﬁ){( Sha Vé%i%ﬁﬁ? sustenance,

for exhuplant@ncebdérptistantgstiSierage provagernd o heigd dvee vt degiliiwg-alsgp cycle.
The R8ULBXIS f‘?ﬂ&ﬁ:&ﬁﬁl heamh Lﬁll%?d} (euexaes I@i@h%&nbfa@@@hkb@% and amygdaloid

compﬁfggéggaﬁ% ﬁ_ﬁgg ré{e ] con?m%s & %ggmpc r‘?’g’ I%?e%'gtgﬁﬁc’ tggn I (iwated action

recep or exis e presynapfic membrane of) central or
and lepavipl/arameByIFseyees and functions as a self-receptor, therefore

controllingibe ralesse fiohhjstamingzant Conirating ke reldasspetidibeolymer that is
referre ron%%’éc@h ers(;m 13 &Hfa%léyoftaléeﬁB%ﬁ?&a&etggﬁﬁzaésﬁggg%? Jé’ﬁ therefore

or agonist, or Its antagonist or inverse-agonist contro|s the release

exhlbﬁm&ﬁ%@mﬁ@ crelesrarih liFrds Serotomil eloaperb Ay Jr R Rind friptore- four
types DEheening:deproexhmplescthipuelbasepafiibelse, HeupotsamsneifteFssigmine receptor

that pﬂ?ﬁﬁ?ﬂﬁgs% B AGORFLRH R AR RSN BRI RRtamine-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-3 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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and is promoted by an antagonist or inverse-agonist such as thioperamide
(for example, see 5 Trends in Pharmacological Science, Vol. 19, p. 177
(1998)). W099/22735 disclose the compounds similar to this-invention.
The compounds disclosed in this publication have a carbonyl group
correspondlng to R substituent in the present . invention, however t
that & USRS TR ISV Ty O SR HaDS A BUNSH %ﬁgl?ﬁﬁ release of
histamsuh stiadrenSneh s publicatiornikdiffierct drgrmihe fresenrtimantion. For example,

the relgééﬁtla?EH@:%%EQ?D%%Q{%}%@Q?SIIﬂ%l{@if@rﬂ;'ﬁﬁﬂ%gﬁ%@ﬂkﬁ%ﬂﬂ}@fﬁ%}dhwtamme
d esentér@ﬁentlon because.the invention %ﬁé@%ﬁl? ated 19 le. see
and is BrOmOtEd YA ARIROPIN LR S EIRES TELRRle
Trendoltiéanwenabgierdospidiviad/alnd%ep slibstaRléhaving a hlstamlne H3
recepto N@@%{Jmtj%@‘éﬁﬁe(@@ ebiapbehdRipNg tishaniie:iom bindﬂ'r&gmpounds

to ah tami tor |stam|ne H3 re 1Qr Vi
dlSdOSC ect ésnpe o Il’ﬁﬂbltll’(])% %On o%nougs(f‘a{res (())t]ilvlt]? %%?a%%%%%ﬁtg&ﬁge pmem
mvent}%é}ﬁwrsﬁ@ f‘o?%?@@% Hrepisssatanetinn %f&%%vwa%hw igepup in R

substitieeeptsn sntagasiishiodriveiskregofiishithiingdodiesn26nVEuthepresethe usage
of the P%Y&%ﬁ%%?%@n‘%%&%&ﬂéf (I).Irxe'S E%&RHH%JH{W'Be@aLE@ﬂ@{ﬁ%&%}h@f the

abave gbject. com ound of the following formula (1) or its
mfef@l&%ﬁﬁ%@@&r&(ﬁ%@@ﬁ 188k 0 z X QJ__R Li (1) 25 [wherein X, Y, Z

and W each independently represent a methine group optionally having

pIscI sWastiiusnteselestesfreiR: a substituent group a, 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 a is
excludedn 8bigctepibedntsniotRBRRAY)Yide Aoy} substapenirRang ahigamine-H3
receptiRRIRSEMBHN PR %.)T ﬁfﬁ@mﬁirblthi@ﬁ@amnﬁe Gore (EdinP teepresentisie-H3

recepto(r(ég 3%)19540}26” 3 rec to s%%ggégkéﬁgg&r(‘ ml%e%?gamﬁubmng the

endenth ntly indicate depen

home?é[ﬁP@s%iW&BhS}‘tﬁtd’g]éﬁi%ﬁ? ﬁidﬁf@m@ﬁ@}dﬁﬁh% %inad‘rawsgbéwwtaﬁt acts as a
histangéing ot R3; Rda R3BandiRéBeanhnindeferidebtygispresent a

hydrogesyatem., R%i}eiggg{ M 2P0 AL WEL BN G OH B AL AN T MRS For

an aryl group; R50 and R51 each independently represent a hydrogen
atta‘”%%%g&‘fﬁ&@ﬁ%ﬁkyl group; Q represents a methine group or a nitrogen

atom; 10 1R fepregemtsia fioufpbovisgdtiowity dommitkpfifymaceutically-acceptable

salf:

O
¥ PS

Z\/ A X Q R
\

W/

D
™~ B/ A
(D
{wherein

X, Y, Z and W each independently represent a methine group optionally having
substituents selected from a substituent group o, or a nitrogen atom (provided that a case where
X, Y, 7Z and W all represent a methine group optionally having substituents selected from a
substituent group o is excluded);

A represents ~(C(R}R*)i-, -C(O)-, -O- or -N(R)-;
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R7 ...R7 N N()RsN t u N(nRa'N N-R7 R6 XCa (111){ll 2)r .... (11-3)
R7 R7 111 R6 or R {ll-4) {11.5) {ll) (wherein R6 represents a hydrogen
atom or a lower alkyl group; R7 and R8 each independently represent a
lower alkyl group, a cycloalkyl group, an aralkyl group, a heteroarylalkyl

group; of R7 and R ether wi Nitr torp, to which, they bond

form a ji {%péﬁfsr’ﬁgtr%%{%g;@}%% ﬁ@@%&mﬁ%{g Aliphatic 'I?j terdeyclic

group; & RPRsams, €4kBn 10§ etherwith. @(End-the HitFdgen atom to

which ithoRH8 nio4eakh SndipeHeiRl Didkganeaataining aliphatic
heterocy{ch%gro% 'ﬁe%ﬁ‘i?d%iﬂé%e%éhxee&’ég@ﬂ{%% cobn(dds )f?th\@%l@l group,

represents a 4- to 8-membered nifrogen-containin ah%hatlc lﬁ’eterocyc ic

an aralyb gHP UG RAAEE GH0UP: t indicates 0 or 1; u indicates 0 or 1; but t+u = 1);

and anyR2ORYyirgend BiSremir inddermadatal{ bepresehicybyasigbstitiventa hydroxyl

group,sﬂ%%i{%ﬁ?éipagﬂwm baalower Aliag.aroup (the lower alkyl
_ Wit

I hydroxyl group), an ami
R&lkylamino group, a formy

\arylc lamino groups@n

group may be stituted logen atom, an oxo group or an alko )
23 group, B0 dlon P GUSRE A DR BrO0H: BHUERESI SRR ffaer al roups
alkoxy dooepreseytbe mebstitugeelwith a aitraiggeieitom) and a halogen

atom], q@%ﬁ&*&@éﬁiﬁlatg%éiylaﬁtﬂﬁu%ngmg Rinkludes the following:

Substituent group a: a halogen atom, a hydroxyl group, a lower alkyl

group (the group may be substituted with a halogen atom, a hydroxy!

group orlaﬁ.'aljgoxy group), a cycloalkykgrgup (the 5 group may be

substitutdd with a halogen atom, agaydipxyl group or Ikoxy group), an

péthe gerN Subs witha
, & cyana yroup,
up, an alkanoyl group, no-.
alkyldkidamoy! group, an arflezirbamoyl group,’a hetergasylcarbamoyl
group, an arylalkylearbamoyl group, a heteroarylalkylcarbamoyl group, a
lower alkylsulfonyl group, a 10 lower alkylthio group, an
aryloxycarbonylamino group, an arylalkyloxycarbonylamino group, an
alkoxycarboﬁllamino group, an alkan(?l‘amino group, an

alkylgarbonyl group, a lower

N ulfonylamino group, afNarylsdffonylamino group, a lower

zilgyls moy!l grou'p, an aryfsglfam up, an aryl group, an aryloxy
8rou 1?ﬂ1eteroar>9l group and an aralkyl group. 15 (2) The compound or
its pf?gf aceutically-acceptable db#®khs above (1), wherein 1 or 2 of X, Y,
Z and W is nitrogen atom.

(n

(wherein R° represents a hydrogen atom or a lower alkyl group; R’ and R® each independently

represent a lower alkyl 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’ 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;

in the formulae (11-2), (1-4) and (I1-5) represents a 4- to 8-membered nitrogen-containing aliphatic

heterocyclic group; r indicates 0 to 2; t indicates 0 or I; u indicates 0 or 1; but ttu=1); and any

hydrogen atom in the formula (1) may have a substituent selected from a group consisting of a lower

alkyl group (the lower alky! group may be substituted with a halogen atom, an oxo group or an alkoxy
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(3) The compound or its pharmaceutically-acceptable salt as above (1),
wherein | of X, Y, Z and W is a nitrogen atom. (4) The compound or its
pharmaceutically-acceptable salt as above (1), wherein Q is a 20 methine
group. (5) The compound or its pharmaceutically-acceptable salt as above

( e R30
group),'a y\’\fodﬁﬁ ?8 _Iah rox %Pd 2(1:1)1r %]éop% gr ugceut(cla(ﬁ&iry grgué)pt QE ge Ssg s%tuted with
a halogaaav@ it At@nlceéﬁ* g thy SNpREBIL! BTN e (RIBSER 0 lowing:
Substimier@trgon? ds é)}midgeﬁEa(ﬂmTMB}mmpbgmnimratﬁawer alkyl group (the group may be

subsﬁtﬁté@lrm%%?@élé/naa%ﬁp%f?@ : WOy Iﬁ;ghoﬁﬁ 13 Cyr#m}ksk{l roup (the

group Sfﬁ%RE%%‘\‘Bg{]” Wig‘;ﬂ%ﬂﬂ%%ﬁfﬁ’ f:&ﬁ%;x’ssfwaﬂ% allsve %fyum h alkoxy
group (thegeimpAnigy PE RBYIRURhithB |hal@®1)at®n$m@ hyNiRY)- gypup), an amino group, a
cyano g@ﬁ@@%@ﬂ)mqw%@ Q1 an AR By '%Q‘ofﬁu)y]_@ﬁ)ﬁﬂ rﬂﬁ‘ﬁﬂ%@’l 'ﬁ%oup, a mono-

or di-1 YT)H](%CIF g:all %ge éi%‘; P It m%%oe%rgi}gn a ert%'{oaryical%amoﬂ] group, an
arylallyytesribrie t@@ﬂ%&t@@ﬁfﬁﬁé‘ a@rb@mﬂ @ypuphelereralsyioHun group. a
lower @ilcd)hid Ld)ipr£d rbo-areBénidanieweralkyhgevipliibk fheeompaimderoup, an

r c I I
kol BB GH 5 TRl Qi%ﬁﬁ‘ TRe o %é%%bﬁ%?%%%% 22
arylaligdgasronpiogeynas, 19\??‘.%%%#@“ ’R%”’?&k%fﬁ%g%}ﬁé}f 9 Hi”‘&l%mt%o group, a lower
alkyls@{eogbgrecbnitnogeis«ttmtaiylingpatiphatic heterpcyclicyfoay progtionaityroaryl
group RaYIng. S pg.gg[ﬁ‘,s selected from a group consisting of a lower alkyl

group (t(\??@3 ther alkyl -4 group may be substituted with a haI%gen atom,

an oxo 6 SRIIRULS SrotiB ey EBENHP GRS & HABSY PG 811‘?5‘“@:5?{“ bor2
of X, Yalkawy Y oumpit(tizenadiaoxy group may be substituted with a halogen atom)

and a halppen.aiqmuning GOpRRRME.AEIIR SRIPI.BRAUE L1 WRGIE @, &herein 1 of X,

mlne H3 recerptor antagonist 5 or inverse-agonist in living bodies.
Y, Z EHK[ mtlro
ccording ygﬁwe ifiVention provides a histamine-H3 receptor antagonist or _
inverse-&gdmist GBPRPRIG gL Eannsbitidonqesptable salt as above (1), wherein Q is a
methin@@sipaceutically-acceptable salt of above (1). Recent studies have

shown that 4 hisfa Sga%dws’ﬁgeﬁ%%%méaﬁg STORM Gl NOMEOSKRSynercin .5 -0-

agtlvmes (aC'[IVI'[Ie served’in the absen n end ogenous agonlstlc

or N(¥ghtdt lﬁé(é(o)lé)ﬂﬁs‘fgﬁ{fné(ﬁ|ﬁ)tﬁef}‘éjc@6t’6|0é’idre55|ng cells/tissues or in a
membrafié Tiactior cerivad tfrpitartire exipibssingcais/tissaeshand (éyevhiancin A is -

c(o)-linadhodiegkfoy exampier 3pRNature, M. 4@8,.R. 860). It is reported

‘that these h meostatic act|V|t| s are inhibited by an inverse-agonist. For )
example, thISFSFARItE 8 % pa%segﬁ%wfﬁﬂ BT A ) wherein A is-

(CRRIPrecBotoadivity OR hiBiaminenH3 teodptdrisdnd, as a result,
promote&mmmﬁm &qwgﬁ@@ﬁasemi%aﬂy(%&epmmmm AHOe PBINGeddn A is -
cooging Resprging ats. Ngieve! relesihe kol AN 5 o

dine®
(9) The compound or its pharmaceutically-acceptable salt as above (1), wherein R is

formula (1I-1), (11-2}, (1I-3) or (1I-4).

(10) The compound or its pharmaceutically-acceptable salt as above (1), wherein R is
formula (I1-1), (1I-4) or (II-3), and R’ is a lower alkyl group.

(11) The compound or its pharmaceutically-acceptable salt as above (10), wherein R is
formula (I1-1).

(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 alky! group (the lower alkyl
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decarboxylase) inhibits the vigilance of rats, and therefore histamine
participates in controlling motive vigilance. Regarding cats, administration
of (R)-(a)-methylhistamine to cats increases their deep slow-wave sleep
(for example, see Brain Research, Vol. 523, p. 325 (1990)). 20 Contrary to
this, thioperamide dose-dependently increases vigilance, and decreases
sroup W DALY IRERR SRlestAIPRXAIMPIREQUR Pifd AR EOWR) 248 cigaliyl group. a
hydrox2397u(1 89404 dnistalthinelid 8yreveptomnartagomistor wither beleggonristy) and a
haloge;mgg@l,ramidg or GfT-2331 relduces emotional c:ataplexyI and sleep of
narcoleptic dogs (for example, see Brain Research, Vol. 793,.p. 279 .
ooy D R AR SR P R ity Eptor antagonist
or inveysptieseatel it HyHedtutiegigheserdsiabp Badnvesikapransddae p hsdosiaredl3 receptor
antagdlibeasesydisdhebeidggasingi aonssibilipo that @ iseltativaRistemineddeptable salt of
abovegg;?nist, antagonist or inverse-agonist may be useful for treatment of sleep
isorders or various sleep disorder-assqciated diseases (for example, .
idiopathiRIT5PETSEIHAR® FpuRiha A PErBMFTE tGePHpksertmaly high
homeoratiolepsyisigeptpaiiadibacvodiotiba disardent3d stelepapoeagonistic factor (e.g..
histanS¥RAAME: RIECBHARIRMAISALARK RRRANIE [AHGUBSYPHAME BENed from the
sleep %Sé%rder, SE§I|€ insomnia, %I?%ht vx(l%)rke[s' sl(ieep in mtatl?, 408. 0. 860V, 1
X DTS TN STHATS, e S SR L & AU A7, (e BFesigh 208. - 860). It
is repentaddhpl settiz bpmemtalicastortimglys inhibijederendiversetabanitie For example,
thiop<S@MBOWRESR6 LHR ﬁﬁltﬁi@fﬁ%&s%}%kﬁﬁfi?%}%e?@ﬁﬁaﬁﬂt' 'mrﬁ&%ﬁgmnem
antagonist or inverse- agonist may be effective for prevention and rem
recep e S R B S o R G nerve
endingats, thioperamide or GT-2331 relieves the condition of learning disorder
(LD) an@tatteditign-aeficii siyperacibliytidisorblib (AR famexampieassq@istidine
decar%ggylggéz‘lﬂﬁﬁ Xsoéhg%%m ﬁ?e%@?a@?%lh@éﬁﬂgrhk@tﬁﬁ{ﬁle articipates jp controlling
(R):(3)- | aring. eft

. - (; ethb histamine lowers their object cognitive and,}fe rni ects
mOtivmvw%ﬁd%%@rmﬁaﬁ&%@aﬂanﬁgﬁa@&mﬁm Ry WitP G Losrigrigereases
their dethyeslbandaie slsgoffolaminginducet@miesiarigstVillidpigmide dosd)).

gipend%‘ﬁ%f&k'ré&%%ﬁié‘@ﬁ@_ﬁ?aﬁ?’%@g&@&éﬁén\a/@%%g%@%@( Oeliﬁye§§1?d

armacology, 5 Binchemistry and Behavior, 8, P.
decre A GRSt B0 SO L g 2 e gtop 97 (1991). A
histangintaljdriesteptolwidtgenisyonisteras- tsoussillifme praidmtof br2dsrhediuofs
emotiFRRAMAIRATNIAG digprdehans Miious AisRasSesPLCARPBAISH Y dLkeHIV ol. 793, p.
279 (gggﬁimer's disease, Parkinson's disease, attention deficit/hyperactivity
ISorder). Accordingly, it may also be considered that the present 10

compouridies FaTaEHaveE e EHE IRl Fgresrsrirg sy rerédpast Buepntrol of

vigilamersieey/leal hindgeqlisivoieiaashvarirdsitissascthnteorapanieckbypbssibility that a

seieot@@%ﬂgﬁ%éﬁﬁ %Hi@,%'g%h&& Qﬁ%geeuat oﬁﬂ@éw{%f‘ﬁ@cdﬁ’eﬂ‘ if%ilt%rm%ent of sleep

di eating action, therefore suggesting. that histamine may participate In )
isorqegh ol Bt R B BT T5T e RaRTpe SE U NPy driRsgS iy persomnnia,
repetiPhahyaeatogniy/oiud Sy peri@hd 8O 8)) cirefat, siéethpoperhenidemotion disorder,
sleep HPSGrIGREBARNEYIAMIRIEHOAINGREHRR, R RIOMGLES gﬁéﬁﬁﬁ%?l@hfl sleep disorder,

., histamine release lgfor,e{ample see. BehgworeH.Braln esearch, Vol, 104, ,
senile pllli%l?l’](lfg% t workers' sleep Insdnitafion, idiopathic insomnia, repetitive insomnia, true
insomnia, 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 (I.D)

and attention deficit hyperactivity disorder (ADHD) (for example, see Life Science, Vol. 69, p.
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These information suggest that a histamine H3 receptor may participate in
eating action control, further suggesting that a histamine-H3 antagonist or
inverse-agonist may be useful for prevention or remedy of metabolic
system diseases (metabolic syndromes) such as eating 20 disorder,

obesi tyg diabetes, emaciation, hyperlipemia, Accorgﬁn it may be

gI
469 COBRTaE R T HrAEHT P OIS QX S DL EEva o} eaming
effectsgrethentigecocoemenyteftsudtimetaisolictusystenedisathsbsnin rats,

(R)-(a)- @jﬁfi?ﬁg' latﬁa@ntam %%%éiﬁﬁ%ﬁﬁ%%ﬁ%@&%ﬁh%&@?&@l @L@%}uﬁm@ dose-
surge, and Its action.Is erami or ample see
dependE TS At R e DR Do s o SAa L
BlOChéinléfm@WdrBébggéfst%{ @B histaminePid keceptor may participate in

control pholoadpiesscueubsalit bpalsantardiactostphind Ut iceptor antagonist or
stin at a m|ne -H3 fecep tor a: t, antaganist. or
e B BT e O AU e anc vrious
dlS@&S%%@éM@éﬁ%@éf glerradighsenensiisratsd B%rhawg%m?se*a@%%@
deficitAsporainglyy tisoagebe AQwndsidbrddithatidle presaridennh pounbeqrdssalt

compdAY {6 UREIYS A QAL PV YENHRR AR IGIME Rl a S WP RIFCHIAIRRY AR

dlseases In mjce, thioperamide dose -dependently inhibits the spasm

disordgt gide &‘B?/“élg’@ﬁ?ée%ﬁWfH% PilEptoid seizure induced by pentylene
tetrazoIé{égiﬂ)l(gormxmms‘se@oﬁwﬂwammo terthtiofvPhiaivitaebibyy their eating

action 8kreRfe Bu ({983 %%%ﬁ%%@?ﬂ%q%‘@qa%ﬂ%Y&%tﬁ Behay @5
ese.intormation su S |
exampygca%%’fm&gﬁ% P IRGRAEE! DGRl b Dty oL Bt
thwpemm@dﬁ@%@@@tﬁbt@nﬁat%m .apsmaém@rmtote@ lgepeebral histamine
releas@%ﬁiéﬁﬁ@%@&é%@dieﬁﬁm B@@W%f&ﬁz&fhit‘ﬁalt ey pe @ﬁem'aﬁg)also for
pre"en“‘i*g & f ) Seh SRIEPSY QF 58N §P% '&S’aﬂ%éaa‘iﬁ in eating

Invention er I'OVI esa reventlve or reme fOI‘ etab C Syst

acﬁonda@@agb@%h%w&&ﬁ%ﬁ%%@ﬁ% aﬂé@%%%mew&gg@%% ﬁm%wiww be useful
for proentiinsyrasithdy b hotivevigredient thereel (hepbedenyodropesndidr iseating

dlSOI‘de %ﬁ@@?ﬁ"!ﬂ&@é%sagﬁﬁe Q%?J)% Sﬁ%e—{lhﬁemfata%}l&rﬁﬁéﬂnlgfﬁ%ﬁ@%@}{ﬁ(ﬁtred that the
least oné selecte from obe dia etefc, hormone secretl er,

presenh GORBEAAT § fbo&@f YRS R AT PR el etagaoric

systenledistae selected from stenocardia, acute/congestive cardiac
InsufflcIqriqxtscekqlasatﬁ{@ﬂ%m&tmﬁa@aé@a@}s@ﬁ@ﬁm&umaﬁa@andlasmhc

ressure 1£ %?%11}/ 1and elgctro 318 rdrearmgr' ?ré/)?a%% Ssteee u;%egcsze%oumal of

P RS SRS ecg‘eé”?om gleeppglsor ISEH0eS accompaﬁ d '

Phar%é@ﬁfs&r@e%%u@nﬁ&?e@%‘iﬁihal disorder, epllepsy, delirium, dementia,

attentiomﬁeﬁ&:iﬁmﬁa@ﬁigu}g@m@ea imemene disorde Ml zhgim@tisipate in control
of bloo er%sgmlg é%&? aﬁlcllsg ar‘aﬁﬁc RER Oqui?e‘%rg%%J& eﬂ'g rggﬁhme—HS receptor

est ESIa ysosmia, mor&@me resistance ependaency,
oo IO LT THEFAEP RE R 85 e FRTRSBERE RS Epsdi b eulatory
systerselizetge frach idibpaditimsion 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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hypersomnnia, repetitive hypersomnnia, true hypersomnnia, narcolepsy,
sleep periodic acromotion disorder, sleep apnea syndrome, circadian
rhythm disorder, chronic fatigue syndrome, REM sleep disorder, senile
insomnia, night workers' sleep insanitation, idiopathic 20 insomnia,
repetitive insomnia, true insomnia, depression, anxiet schlzophrenla
may berFnsidetad thas S RTFF B SRSBRER E & LA RE SHR¥e o PRy ention or
remedysédpels epdephynedevitalspasadrug. Accordingly, the invention further
provnde%d@ﬁ%&/@w%@{mﬁ@mﬁg&he@%&%@@a&%yﬁ&mn@i@@ae%w%m%mhc

stem dlseas%s or nervouqs}ﬁg/stem diseases, WhICH .contains a resen

SYSte‘%ﬁﬁ%%&‘B“r"i PR U ey 8&88%‘%%‘6%&?3 HEES M‘é‘ a?é"i‘ﬁaéns as the
active degivdist ihgrecicisnrrsrabtoTho el duugsinbludescatiephzdg foptaiibeis,

a remedv&f@ﬁﬁmﬁm@@y@ianahge@@m« o uResRNSIANTRIM SIRRRHY diabetes,

h drug. Two op.more s ch Go- dru may bcefu e(il hereln as combined. The
Ormone seeretion ISOI‘ \7 61‘ g all é[ 1%
preventive or remedy ases, which the'invention provides

hereln %f&éﬁ%ﬁﬂ@éﬁbﬁé@f&%ﬁ%@wqﬁ) ket oy Soegicd Bomsbnegasdia,
acute/tisnpbaimacedidcalyusfitceptablarsiadt of fanytionecot @bovear(dgio il aisieabpertension,
nephr geglﬁgggcf&g g‘gggﬂgtof the following (a) to (g): (a) a histamine-H3

tor antagonist or inverse-agonist except (i); (b) abgquanlde (c) a

PPAR (PRIORREBANE PRIFTRIURSASERIE R R Sptof aEeniZe s se s diseases
accom{glnsahtatelstatidis(iidan bugtosidaseiahibiore f(gﬂanynédunmmdemua

ttent Bﬁoﬁﬁﬁt@{ﬁ "'Eﬁcﬁhﬁfwﬁé}%%%ﬂ%lﬁ@ﬁ%@&ﬁ%ﬁr iBER UMRAREPERR
N o THE INV NTéON 5 The megnlnc?:% of the t%rms used Sr?ns

diseastSORUNISIRE BRI BREER o, S5 R D Bre- s ance: dre
depeniiepentidacdxdigagerbesmoary| group” includes a hydrocarbon-ring aryl

group hﬂ‘ﬂ@@léf@ﬂﬁﬁsg@téﬂi gavhens alomsedor xRl aphanyl@ratr, a
na ht Q hen ro roup, 10, "Heter ryI roun”
oo R R R AT R R, g@&%ﬂfﬁasﬁ%we;ﬁ%@

aCfomﬁ'Bﬁ’P ﬂif@ml%ﬁé?@m YEeBs: FERIMHATNYGER terric slineriaisesnd
qyndr@nalmemia@rﬂmtc&ﬂ;@mlmxheiermaryhgmou@a@a‘et’@&mmemetlon idiopathic
msomﬁ%ix’ i Yﬁ%{?é(H%%%%%géﬁﬂs‘Ug%ﬁ) Hgﬁ%%%??yﬂ 10EQ5 & Eé’lﬁﬁgrolyl Al
|m|dazog§i’§r%‘1§f>ené ‘Eﬂﬁ%’l&ﬂ%%dﬁ }ﬁ"ﬁ’iiiﬂ%ﬂyi“ﬁ%? &Caf‘ﬁ%%?a%ﬁwaﬂﬁdmd as
combiardl Fiibotiviazohd. gfeuprdmetxakoiyhgro, antisoxacoldtgroupyaipyeidykemedy for
metab%%sﬁzﬂﬂi%@éylcg@%%or%ﬁ%iﬁ%ﬁH%ML&VQH Heﬁz&ﬂ'@?ﬁ%gmg&e@ which contains

apresggé%%{n ogn% 6}% d é%%'!c&r?c%ﬁ’l anccl:%zo %| OIXlt%nch g ~d rl;l%’laz&g active

quin group ar quinoxanniyl group. a cinnofi %
ingredients thereof. The co-drug includes a remedy for diabetes, a remedy for 1yperhpem1a a

remedy for hypertension, an anti-obesity drug. Two or more such co-drugs may be used herein,
as combined.
The preventive or remedy for such diseases, which the invention provides herein,
may comprise the following (i), (i1) and (iii):
(1) a compound or its pharmaceutically-acceptable salt of any one of above (1);
(11) at least one selected from a group of the following (a) to (g):
(a) a histamine-H3 receptor antagonist or inverse-agonist except (1);
{b) a biguanide,
(¢) a PPAR (peroxisome proliferator-activated receptor)-agonist;
(d) insulin,
(e} somatostatin,

{f) an a~glucosidase inhibitor,
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benzimidazolyl group, a imidazopyridyl group, a benzofuranyl group, a
naphthyridinyl group, a 1,2-benzisoxazolyl group, a benzoxazolyl group, a
benzothiazolyl group, an oxazolopyridyl 20 group, a pyridothiazolyl group,
an isothiazolopyridyl group, a benzothienyl group et al. "Lower alkyl

(¢) an g}sutfﬁl Jneans a Imea{ or branched alkyl group having from 1 to 6 carbon

oms, thciudin Sr?or exémple a methyl group, an ethyl group, a propyl
(ii1) a@i@@@%ﬁ“@é‘ﬁréﬁﬁ%‘hl‘?ﬁa&lﬁ&tyl group, an isobutyl group, a sec-butyl
group, a tert-butyl group, a pentyl group, an isoamyl group, a neopentyl

BEST MIGHR FSRIZOBEMAG 4Py &dln@irRRipRroPY! group, a 1 25 methylbutyl
group, a 2-methylbutyl group, a 1,2-dimethylpropyl group, a hexyl group,

an isohexyl group, a | -methylpentyl group, a 2-methylpentyl group, a
3-methylbentdagrogpo Gille lerdimetty foulyk gherap péidn 2rdidesthpislitybt, and then the
comp QMR IAIR %@éﬁ’cﬁiﬁ%@ﬁﬂ&[@é@ al,3-d methylbutyl group, a

2,3-dime rou et Ibut rou th Ibu

A8 AP A A PP Bovon
atomsj@m@nale@oplﬁmdw@m@nm@aﬁhﬁm nfbkzsnf@m& ,gr@pwrﬁemﬂéyl group.

hyollrtag erHaterais | gﬁmﬂtm@ﬁw&m the chavabrentionesjoneralhgnompup

uding, far B % ne

ha'Vmggt Up ¢ ?fofn‘ &yc oa F;/Og%%l?l %S%?Gé?%ﬁg a ég)?(,? g gF)g rou Bﬁav%%g{ r(%trlrﬁi 4
mtmg@ﬂt@%mhwaféméemw Ofgt ‘é&%‘ﬁﬁ%n‘éc&%fb%ﬁ%@ @a?%\mdemed with
a benzeyieldhptyt grouieliseayoio pehivigrofip caadpleyelfirgkytgipupiigenyl group, a
pyrrolﬁ;y&BGﬁ PRk g %HE@@I%SW %t}(ﬁgfm g?oﬁ}ﬁclc?ﬂf?ﬁ%lgf 8a ﬁ@é@oiyl group, an

means the a ove -mentioned 16 ralk rou V|n the aboveé-
1soth1 ﬁ

B8-S PEPGAR . FFALRNAR, 1?8%‘%? §Fé’“8 ﬁé?¥£ r%‘i?ﬂpaa pynmidinyl group,
a pyrldaphe}r@ﬂeupyhgrmpoialér@kmmwemyhg"ﬂ@:pua, 2-gaiphtplymethyingrogpily! group,
a qumazeg@smwméha[mﬂ%@upﬁ%?ﬁamﬁw%@u@ em%%raﬁlayg@a@p a
e abovermentio eteroar rou
o e R T A
1,2- beﬂmﬁxaﬁcq}wh%w @rb@yoambfrhgqnﬁa@thyng@ﬁwm we‘fmr@lmwdyl

group@affaidolnysatiyl greun.«a ifurainadivipropyl gf@atqﬂ aﬂaﬁﬂfﬁﬂh?e&‘jﬂ)@pyb@mﬂp

a thiophe u

-ylethyl g%l?‘f)é,(ll %%h)gﬂg{ﬁ &%%E %)%gg%}pgra%t pﬁl % m Hto6
car 0%@6‘%!’1“2 rg%%p anE Yo g@%ﬂ%‘i‘ Sfﬁilpaa Propy gmu}’ an
isopraphi-pyoopl- ﬁwémwmﬂmt&l PrbpyreoleSylethytgrpuptea-butyl group, a pentyl
eroup i BUERLZ ASIHYA AERpPa G YisBy el 1§0}5|Q{q?n et 9“9 19- dlmethylpropyl group, a 1-

rrol-2-yl H imi grou
methy by g ARy 92%&%&@7 U, T R PR Ayl eroup, an
isohexpiHgroigazdl-thstetinangrbeua, H%mﬁaﬂpﬁmyﬂlemypga&jpae@yipemyi group, a 1,1-
dlmetﬂ,ﬂbmﬂgﬁﬁipw&e,th& rHEH e Hrbid aZob- ARARFAPIHBTO BRI, a 1,3-dimethylbutyl

sy SR ISP S AR B 3 <o

groupga (3 ng]ﬂtiasﬂﬁmpxhémypgadupthalrﬁmeﬂls %I%%ﬁﬁ)ﬂigroup a 1H-
[1,2,3]triaadkdky lprapy! gtaup aditirdi;2 @]@@z&;ﬂwﬁhy&narﬂmhgfmgpn atom is

subsn@d" Q\% ﬂi%%za%o%e B}{EQ QWRy 3 1£2 ﬁ‘]fﬂaﬁﬁi% g@ﬂl{?ﬂ?%ﬁh@ﬂmxy

4|triazol-3 yet group, a 1H riazo yl'group
gm“ﬂﬁ“[f@%ﬁr?é%l’&?ﬁﬁ%‘b‘ﬂ GIHRDELRIH-[ 1,2,4]triazol-5- yIpropyI group, a
thiazol-4*¢Inoatidy gmpp‘amtpﬁeiaﬁiylH@tdyda@iphgoanmmagﬁymwoﬁ 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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20 group, a thi.azol-4-ylethyl group, a thiazol-3-ylethyl group, a

thiazol-2-ylethyl group, a thiazol-4- ylpropy! group, a thiazol-3-ylpropyl

group, a thiazol-2-ylpropyl group, a [1,2,4]thiadiazol-3- ylmethyl group, a

[1,2,4]thiadiazol-3-ylethyl group a [1,2,4]thiadiazol-3- yIpropyI group a

[1,2,4]thiadiazol-5- Imeth u %1 2 4]]th|a zol-5 i

[1,2 4]th|‘§r aijglgg(%ﬁprop %{r%%%b? lf%éﬂf glgzo o2 %{/ e i/ a% §the above
mentioped anheraRzong %ﬁ%r@@ﬁl ¢28 bl gTRIMa2 A SIS IOBYT Srou ét2-
phenylefhiHalogen ataaphhganshiopepnplensphdginediogoackiatine atom,

a broming.alam. AN QdinS %ﬁt%aﬁ: of 5 fd??é?éﬁ AR GIRlYisE) %?1% heteroaryl

the comgounds f the for th%l ention, t ecompoun SO

group {8fhifTa TY%@%@“W%&H%YWF%%P%‘?H&%&&H&@HW fepraRdht @emexame!e, a furan-3-
yl-metgybgmumtmﬁaﬂy Beﬁlmgt}smgsmpemﬁ;meléeydaﬂlfybgmapslatfsméhy@mﬂpgmup a
furan- 25 i t%‘é@\@%ﬂﬁf@@fsgﬁﬁlﬁmfﬁ hin % ERLER Fhen-2-

ine

yimetrg] g %@&@Hﬁg o LB b DR O é’rgﬁam ahé?g Suron!

group, atgrephseciatiperelisra nitldbetrmbm itprétdratsiep.Préfémsie!l ,2—y1methy1
i gyl i i g e gl
o B O R PRI gl o,

TH- lmfﬁﬁ%één}’étwﬁlﬂ(g@%di Z%’ﬂﬁé@ﬁlr@d?&@ﬁﬁ%ﬁd@ﬁwﬂﬁ@l 2—ylethy group, a
1H-im&libstithigidthdpeovpia aliiroganatogipang! moup nrefdahiya)-¥-andopy! group,

thai OAQﬂZLJ
a 1H- IR{&Q& 5" 9%9{%% %&% mngi{[r?eé\@r%%?s&%%;%nal haw%g f’ iy riazol-5-
Ylmeﬂ%afz% & htrdgem didtrokfey! Fé%ﬂram%&ebH M ﬁﬁ%@a&%tﬁpyc%hash%wps a 1H-
[1,2 3]uaamg%whsbmémmledtéﬁ{lrérﬁ]mwddsﬁmhmbgrbgmua anédihs 2d]triazol-3-

ylmetﬂﬂfg%g}l%'th‘tﬁq megl?%ﬁﬁ&m@y%&m g@%g?&’i’]&%ﬁﬁ@%%@ roup, a 1H-
e e S o R A S e
ylpmps’bﬁmnm@dwlaﬂﬂwg&wmmﬂp@ﬁl}mﬁgkm@mk giountko sy gropy raethyl
group wmmwhg@u@(%mwwmﬁm Q@mlgﬂtgmas Wil hedogethAemug a thiazol-4-
roup ro

ylpropgy% (ﬁ_ﬁ,{ é%ﬁ)ua% Cy/ aro&:m %l‘%%%p ’mﬁ %Bﬂ%&uqﬁ%ﬁg t%yaglafol -3-
yimethylgrqum I@dﬁ%ﬁhﬁ%&lﬂf@%@%ﬁﬂt&%‘}@@ﬁiﬁt@ﬁi@%@&%éﬂ@??ﬂ%mu@

[1,2, 4 yhduddandnys bérsetbstittag wifh, Adiitadendtom]«nd theupitrogendtbimdiazol-3-
ylprop%qéf&ﬁlsé’hsgw ﬂga\ﬁ' H%(ﬁ@ §|§ﬁﬂéﬁﬁlygé%l@ QTI%R&Q&%I 8 9’Y&Hﬂ group,

oup, a mono- or gl lower alkylamino group, a formyl group, ari alkanoyl
[1.3 48?&353%’% KT YRR £ Stkylcarbamnoyl group, an arylcarbamoyl
group, a'Hrdtexoanydoal barmoylfgroupmale anyflakaicarameydhdwoup atom, a bromine
atom, Qgtigggﬁggfgil{gylcarbamoyl group, a lower alkylsulfonyl group, a lower

aIkyIthioF%EOHl%h%P r%r I?Car(ratt)cf dll%gll(l)rslglg t% omrf)ounds of the formula (I} of the

invention, the compounds of the formula (I):

X, Y, Z and W each independently represent a methine group optionally having
substituents 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 « is 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, Z, and W are as follow;

X, Z and W are methine groups optionally having substituents, and Y is a nitrogen atom;
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20 arylalkyloxycarbonylami.no group, an alkoxycarbonylamino group, an
alkanoylamino group, an arylcarbonylamino group, an arylalkylcarbonyl
group, a lower alkylsulfonylamino group, an arylsulfonylamino group, a

lower alkylsulfainoyl group, an arylsulfamoyl group, an aryl group, an

arloxy dro te r nar . r | )
v AR RO S R AONE 30 TR,
X. Y apddritie Beshing o phrstine s RvangSHREaRsnasH Al 18 dinkagsmatpRy and
more pasfeestdikyl group for the substituent includes, for example, a methyl group,

X, Y aftl UL HERHR: P 0HRIORYL AR AR SAREARMREOHR WHE IPWEE AN Ydtom;
> . group may be substituted with a halogen atom, a_hydroxy) group or an
X. Y o e e B R SREP iy ot S5 LGRLS OMth a AR AR are

recominohddeés, for example, a fluoromethyl group, a chloromethyl group, a

2-fluoroethyh e YR SURAAS RN GEOHD &l tabntE REIdowE kYA 8i®WRtuent group
" S“bs“t“tedq%"tv'tq aaﬁgdé%é’ Laroup includes, for example, *‘B’s‘?é%x 0¢8¥ed from a
« m?agr%%ﬁ%}%sﬁ- ﬁa%gxy th} gréup Bt the cycl%é)lk?/l grou% Torthe '
substityapistiitidhttiincludes, for example, a cyclopropyl 35 group, a cyclobutyl
group, arbYGEREiNi¢hgLRp a ﬁ}(ﬁlﬂﬁ@&)ﬁhﬂﬁg@g gloal, Thedyeldalkylgrolpver alkyl
e itut
group gﬂr%y Q@g%&éé%é ﬁ?b@@%&%ﬁﬁ%%%&%@ %]% Eqﬁgfll}‘%ge%}f' %(-r) r[l AL gﬁ?&l)%)xy group),

alkoxy group for the stibstituent in xample,

a cyclonlkir] &9 Wy Hlip SaPPR BRI ERd SR SRR Gid e Br AhYEHERyP or an
alkoxyogenp naydiersyhstityt édandth i nalo de swdtamuedashtidaay gl opliyperding a halogen

atom IR Mmrsﬁgy%farcsnaéb&aﬁgw&mﬂs@%@&wc%mm#%écyaoamy
mentioned cyclo Iky group bondingto an oxygen atom, concretely, . .
et R RO GRS LRI RETYIONg L0 3 3, SBBLGHE SHsaped vt an
alkanogy clopentgioxyigrogmia.cyciehexyloxy grovpoetrali-Omecallydatengroup, a formyl
group CANSUHHRG JhR.5YE RAIYI N DTOWE: MAYIOASHRSTITWIRLWHR &TiiieaReBy! croup, a

_atom. 10 The cycloalkylo roup in which one garbon atom is substituted
bt L At € B Sy 6 P R SArRA AR Shoup. a
lower gbpvdvekstyyineioma leores aimiheo gz RER BISHPaRStAIIZ0 group, an
arylallpy et yIaNyngr ttpa-pi pRIde bl xdaarad Rraubosanipeddianthyloroup, an

- ifr i -tQ.7- . .
arylcaliSAGARD OGRUOORRAAMNNG Foi S IRMPE R sutfonylamipo sroup. an
arylsulfps W%kwmﬁk&ﬁ?@w&m|mwﬁmmfaw atyl group,
an aryroyiproua toheerradtkpikyeanh enydgtiod prdinedoivar atkidoybydggoupincludes,

for example 1af, AGEN S AURnE RAYRILRYL i9ruR €18l LhB IWEMluorine atom, a

chlorinrdom o oSO RIS ANS & 80N, Qi e above-mentioned lower alky

The lower alkyl group for the substituent includes, for example, a methyl group,
an cthyl group, an n-propyl group, an isopropyl 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 cycloalkyl group may be substituted with a halogen atom, a hydroxyl group or
an alkoxy group.
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‘mentiqued FSpIAIhEr AR

20 group bonding to a sulfonyl group, concretely including, for example, a

methylsulfonyl group, an ethylsulfonyl group, an isopropylsulfonyl group,

a propylsulfonyl group, a butylsulfonyl group et al. The lower

alkoxycarbonyl group means a group of the above- mentioned lower

alkoxy grou bondr rbo crete |ncIu n

examplge[rga glnletﬁogy bonﬁ group alrirlrce ycar%(gﬁlﬁ (f?]’rgup,{hoXy group, al
ethoxrg&prwem&mmmﬁ -al. The mono- Iower alkylamino group for

the subStikusitbriegnspmantioeuipkoinpednath-s hbRijtetadonitor thaydroxyl group.

above- iEpUoRBRIOES Al DiH UGN BHITBIGuR of he above-

methylamino group, an’efylamino group, a propylamino . gr
(et B ARGRG PGP SIS ERY é?ﬁ?ﬁé) 5«%0{95 gHgle 8
cyclopteryhuxty lewmipoagroipb @919 ke givipwe radkytentinoxyrewpfos thyelohexyloxy group et
al.  Substituent is an amino group di- substituted with the same or different,
above- entro ed lower alkyl I %)g] includi for exam
r‘ﬁ

dimethy anrr‘?f)lr POOE GRS i Gt B’%@%ﬁ? aéroeuspubgtltuted with a

nitroggneéthyipropylamino group and a diisopropylamino group. The alkanoy!
group fOlr H@@y@lﬂ%ﬂdﬂ@{}t g@@@nﬁlah&ﬁ%l prRf daeabavenmentieitde Baidiyhitrogen

atom lgr?‘ui% d # I(I:l%{n [ il(? ?IUdlngﬁé (5115 X%Iqaﬁ)u%i%j £xam e an
ITP onyl group, an e h){ rbony cgroup, a propylcar grou
ﬂetidr%w%w@%n@wrmkﬂ@w Q&Yﬂﬁelﬁa@rw%mwr s BERHBY? P@aﬁpipeﬂdlm

4-y] giartibeasubstituent means a carbamoyl group mono-substituted with the

above-meniene %@W@&Q%Yﬂlﬁgﬁoqg 7 %é%@&dfﬁftﬁfé%m Q&ﬁnﬁmng ahphatzc ring may
methy(lcar amoyl grouyp, an ethylcarb moyl group, a propﬁy :i\ }{ i
be subgsHie SHH RO Bt B AT DEOY bﬂpﬂé ¥l group. a
fonnyisg@lh}utyleéomybgyoapvoastegr@lputylcarbamoyI group et al. The
di-lower@alkylsarbammd:9raun  ordRflSU RS E R IRE AN S RIGRERAROY hropiony!

g{opp di-substituted Wlth the same or different, above-mentioned lower

group

kyI groups. "Di-lower alkylcarbamoyl group” includes, for example, a
dimethylBsrbasoplghsulionvd ermnd"aﬂ@awogmg%ﬁpheﬁbove -mentioned lower alkyl

group etmdmgtmdeamﬂmogﬂog@%pnar@liawwlqaﬂ@gmyémm a methylsuifonyl group, an
¢ [ 3
o R O RSB AR AR S o
al.  apove-mentioned one or two ' ‘aryl groups" bonding thereto, including, for
exampldlta phenyitashyambyhgrotprenraphkthglteng of thtcarbasnayhgoasd lower

alkoxyag,n@!ﬂpmlcﬁﬂ W Xlgmoé{]o%p%Bll%élfﬁaﬁﬁﬁEtﬁfpé{M@%’H%oxycarbonyl
grou for th substrtuent means a garba % § arou with . the

gmup’a"’Hb 180 B8R ARVSCHRY OXYY &Y thereto,
mcludrngf,hﬂ)mnariml@r alplamigeydearb don st grbefituant means an amino group

monofur@ﬁr%%@aﬁ@am@%g@u@eﬁm&eahi@nazaﬂ@;ar xhgmﬁg afor exampie a
phen -3-ylcar ﬁ ang lroI -2-ylcar amo r

methyizlgfl 08I S/imar élﬁ/ 51218 fro%%r%n %]08 Iammo group, a

butyiammmmammswc roéﬁ@m)g%w %ﬂéniﬁﬁr@&ﬁam@n@ greapoamoyr group a

~ 4H-[1,3 #edzob3ey Ighriamiap goioa BH shAfiazel a3 amino group di-

substituted with the same or different, above-mentioned lower alkyl groups, including, for
example, 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 propylcarbonyl group, an isopropylearbonyl group et al.

-11-
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ylcarbamoyl group, a 1H-[l,2,4]triazol-3-ylcarbamoyl group, athiazol,
2-ylcarbamoyl group, a thiazol-4-ylcarbamoyl group, a
thiazol-5-ylcarbamoyl group, a pyridin-2-ylcarbamoyl group, a
pyridin-3- yIcarbamoyI group, a pyridin-4- ylcarbamoyl group, a

imidi | idin | b
iR R o R RS PO B Ly Capbaoy]

group pyridasihstitylied byl @mn@mwwmwmm@m; gor example, a

lnemyldamﬁﬂlb@l éroﬂﬁadh@mpwhgﬁmwglﬁqu@z&bﬁcmmmgwﬁw a

azjn-3- @rbamo Y razin-4-ylcarba ou A
sonr B R BT SRR BT . o
buiylc%’ﬁfl@ﬁﬁ Apsarbamoyl group, an isoquinolin-l-ylcarbamoyl group, an
isoquindiine 34 -Wsasbaindyhdeongpy landspdoinhtinvhyloamamayk graitpamoyl group
di- sub&%ﬂ%é%ﬂh%%%@f@@&%%@f&%paﬁo%g AnAzRRliNrdcARA r%‘x%lpgml{ﬂklgwer

moxallln -2-ylcar amoy group, a quinoxalin-3- yIcarbamo rou
alky e B R SR Bl AR JRESERREY] SFOHR, Bfcthylcarbamoy!
group, ﬂmhzlmtd]&ﬁgmmyiealrgmpy& dipupytcarbamoyl group, a methylpropylcarbamoyl
group, ]é—&ﬂfgg yqd%po,g@/é@@[bamoyl group, a 1H- |m|dazo[4 5-
b]pyrldlnr Ic rb group |mlg tz%4 Jg}/rldm Ica bamoyl 1 th
group, a enl%c[%f]lsox cﬁrﬂ yélc% b emSB P Sacat Oy groupwith the
above@@ﬁgg{a%@;@gg@ﬁg@]@mb@m@"@p@q@n@ @@1 eto 1nciudzng, for example, a
phenyRefoidi$exaz)| OnyitaraRMOY L gratinfoPEpZ R 2Qphcashameyd Gyl group
a benzoxazol-5- ylcarbamoyl group, a benzoxazol-6-ylcarbamoy! group et
et al.
al. -12 The arylalkylcarbamoy! group for the substituent is a carbamoyl

group witRYRE ARV ARATION SE B Yriih S *RFAIRTA GRS atsémaawgyl group with
the abtheretotioakitling dorexdnmpieasyiheozyit ddmatingyhgrewpimiuding, for example, a

furan-2-PREMAGHY ?JQ&'H‘M&{ %Uﬁcér@a%‘?f‘%ﬁ Hylea bgyi?:ﬂpoa"i‘n% vl group. a

na phthyl eth arbamoyl group, a_2 thylmethycarbamo rou
thiophgp s Y R G5 RkICA ?s%wawdf@abb?ae%%a%ﬁdéﬁp sycarbamoy!
groupcatibhmoykgebdpy lwithetheyhlgove nacrifiomedhoniedey lowmb dtetdroamypatkyH-imidazol-
—-ylcaﬁﬁ%@?l Q%ﬂgl%gﬁtﬂmejm t@ﬁwmgylﬁafb%m%f‘m@ a 2H-[ 124]tr1azol 3-
lcarb uran13 lmEtT i@ %Egroa/z&rgu}ﬁéafuran E2 meth ‘i:%:ro %a% mgyl ou
y faran-3= Yieth\ group a?ﬂranoéi ?hﬁr ar amo‘1 group, a
thiﬂZd&&ﬁC@?ﬁ@?@Mamamwwlwwwm@a@dﬂp@wa group, a
pynd1ﬁ’—lﬂgpf¢ﬁfbﬁr§dm@b)&l§3&i hambylracubacibiopheny 218 yitnigihylcarkarbaybyl group,

hyl
a pyrn% %%ﬁ% ?Eb SN FgSm% é}r%ggnﬁ’é’ !5 'ﬁ%ﬂam%yy%r urg)y Cg?%%cllrahzcl)n -3-ylcarbamoyl
groupg@duﬁl Zﬂlﬁ- éﬁiw WEQYB r@g@ opgpamoyl group, a 1H-pyrazol-4-

ylearbpyrogl- &Wmﬁhymmwmlmﬂl@wﬂ - WWMMI group, a
pylazﬁrglﬂc%ﬁa!ﬁh éi::ﬁ;r%[aar%hgﬂﬁ%{bﬁw% I w D .2 qulﬁ%ggb%%garbamoyl group, a
auinofipfdley pr%v é/Toé‘RnB?dB Bl bfyaﬂs o dpopicatanel.
ylcmbﬁmkgd@apbamnmwm-élmmbg@vmmrﬂmﬁeylcgrb@tpoal group, a
qmnaibllmdﬁé@bﬁnﬁdﬁ@mﬁl?%{ Q@fﬁ@ﬁéﬁﬁ@?icﬁrbamoyi group, a qumoxalm -3~ ylcarbamoyl
groupga cmnof=l - 41&’ ega.tﬁ ﬁg‘,{rﬁﬁ y grr?ﬁjﬁinaélll_fc dazo O}((i‘ethy %ﬂ) nzzm¥dazol 2-

midazo 1car amoyl

ylc"“bﬁ‘@%ﬁl‘éﬁ%aﬁﬁ Byingidane 4 P/ AT wémm@l Yrénislago[4.5-
] pynlihlnlﬂ?nj&mbz!nﬁayﬂ Rropylcarbamaid g -8 pyridin-7- yicarbamoyl group, a

s e
benzo ﬂifﬁg%{ 3K awgﬂl.yg% yl)c/:ar amoyi group, a enzoxazoi 5-
ylcmbhﬁdﬂ%@hpmbbmzmmmﬂqdcbﬂmmwyggnu@ athH-[ 1,2,3]triazol-5-

-12-
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ylpropylcarbamoy! group, a 1H-[1,2,4]triazol-3-ylmethylcarbamoyl group, a
1H-[ 1,2,4]triazol-5- ylmethylcarbamoyl group, a
1H-[1,2,4]triazol-3-ylethylcarbamoyl group, a 1H-[1,2,4]triazol-5-
ylethylcarbamoyl group, a IH -[1,2,4]triazol-3-ylpropylcarbamoyl group, a

1H-[]2,4)triazol- arba rou
Jltfl lﬁll( %)amo léc)uu %ﬁﬁaezsogt ent y?ca b%o ]IgrouB with the

thiazol-
aboveﬂwaﬁaﬁfg%ﬁ@tmawélﬁibw &%@Fﬁ&zﬁbﬁ%&%ﬁb%@%ﬁ% a
benzyl@dﬂﬂ@m@bfﬁglw@lﬁhwB@mmegim&m@m@wﬁamﬂwmﬁ@mﬂbfﬁﬁgﬁ)gﬂ;w al-
e S “%E%”’ﬂg}%%ﬁ*e? B e carbamo
group, a ggﬁﬂ% @Sﬁ ?:&FBH s‘rétug@t means a carbamoyl group
with 1]ﬁ&,ﬂ34}thmdﬁﬂeﬁ-mh&rmp@d@dﬁhﬂmogﬂyﬁﬂhuﬂ)gmups” bonding thereto, including, for
examg{l% Z4ithiadi %élﬂ%ﬂéﬂ %g Laq{ﬁ‘é'tﬁ’dﬁylmethylcarbamoyl group, a furan-3-

y]ethy{iaénﬂi}?ﬁﬁgglgoifﬁg g{;g I?ﬂﬁ%??% E%%élp, a furan-3-ylpropylcarbamoyl group, a
furan- ﬁ}@ﬂ@%h@@g@l@i@;@lmﬂqmmmmy]1g¢a’u;jg:@jbamoyi group, a thiophen-2-
ylmetﬁ}ié’afﬂ%ﬁil@@hg X%M@MW%M}JI group, a thiophen-2-ylethylcarbamoyl
eroup O L s PR S D B e 1
pyrrolaﬁ wﬂu@@@u&?%ﬁmfa@ ﬁsoalwfﬁ;ﬁa@wpln%cy&lwéymrb%émé|ér0a1@nétHglwra>l -3-
ylethy@ratpman! gifoyithio1Grguprad- propithiargeoupylandspedpitiecogrdup et al.
u g

oo R A o ’éﬁfﬁgﬁt?ﬁ%‘ﬁﬂoﬁ %ﬁ?é%)r%ﬁ’%ﬁ?ﬁa‘%ﬁm &
yimethdearpiEay sHaRR i aZHlaam LT8RP Y 8iPa | Himieagol-s-
yimethﬁph‘ﬁmlmml@pquw@ﬂdumﬁi@hﬂymﬁmmm rroogpoad fbihdazol-2-
ylethyw@&wtg%ag& ﬁﬁfﬁk{ﬂaﬁllheym%m%e[ﬁﬁﬁﬁ' SRR -

carbonylam p, inclu or exam
sloror R a5 CR Lt AT R ER o RSl
yipropipeaensuys troant inbilies 3hrlé%§n4w@natfwé¢ﬁbmﬂagm&%hbl 2,3 Jtriazol-5-
ylmetw@uﬂazmbﬂh@@u@emp{yqashﬁwlﬂm%ﬁsquﬁbar&ﬂ group, a 111-[1,2,3]triazol-3-

vleth ca%tg rlﬁ(é[ﬁylox 3/?0 g’aagg 1T é&n{?lln% é?PrOBylcaibfgloyl group, a 1H-[1,2,3]triazol-5-
yipronmﬂas ms%m %@réd@%%ﬂ%@%&ﬁ%ﬁoﬂﬁﬁﬁn%*ﬂ'ﬂlaZOl -5-
y1mct@ymaﬂ3£@ﬁdbbg$u\lqgtﬂuéh[Ym@ahﬁctm-abﬂvﬁrﬂwﬂhaﬂeﬁl @ikoxyadidep,2,4]triazol-5-

ylethﬂ&%ﬁ%i@ %&% b&m%@wﬂ‘gf%ﬂ%ﬁgi{ﬁcﬂamm&&ﬁ a 1H [1,2.,4]triazol-5-

methoxycar onylamino group, an etfiox 1gcarbonylamlno group, a
F

ylpropy AR bR BRI PR Ak S RRa i G oty BF fhdcarbamoy]
groupsa tistidt-phaathy vebaboy grentierbt zikanpythyroupabondiggte, arthiazol-3-

yleth%ﬂ%ﬁ%ﬁ}?'y%%ﬁoﬁ wﬂmgﬂﬁrﬂlﬁm}eaﬁbg @M%][l@}%%ﬁ%l@a&bamoyl

o e B e B e v sraim, e
1.2 4&@&%&@%9&@%}@?@%@%@%@%&&]m@ah@,zméa’é@béieﬁémmé&mup, a

[1.2 4@&1&&@@@@@1@%@%%@@@d@paeegrbaqmm@gmymw@mmﬂ@ﬁ group, a
1.2, 4?)& rH%'?oiaspiﬂh ?%Q%%P%P& ﬁ %TEPE zﬁtﬂ%ﬁ tﬂﬁ"%r& SRR Group, a
[1,3.4 thladlazol 2-2- ylme’shy carbamoyl group, g ,3.4]thiadiazol-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 arylalkylcarbonyl group for the substituent means the
above-mentioned aralkyl group bonding to a carbonyl group, including, for
example, a benzylcarbonyl group, a 25 naphthalen-1-ylcarbonyl group, a
naphthalen-2-ylcarbonyl group et al. The lower alkylsulfonylamino group

for the sybstituent means. the abave- mentioned lower al band,

o 8 SUIT T LS T B By ARl ar
group brpdin2dn EMPIEHD AVEMRRUBE AR 1eBE BpTIBLIRMYIZRNR &rsubihaien-1-
vloxy greuptydsutfbnyismide/gsougreial. 30 The arylsulfonylamino group for the

substituept Q}%Q?Jé}%@}%%fﬁ%%}ﬂﬁﬂ%%ﬂé' sEEQURRRCING. 10 Foup of the above-
. sulfonylamind group, including, for example, a phenylsulfonylainino group,
mentioger| R SFRYE, RN I8 h B G SRl 6 SERR o

phenogmboaywm“fmg_mnpreaﬂkylsuIfamoy_l group for the sullIJstituent. meansa
R s e AL A A o
benzy GRS A AT S BBy PRI F A AR B oy
phenylgtadpxecaiheatrgsintagiom o d uprhéidingibul farreybemvlapian group, a 2-
naphth;?}ﬂiéﬂi'ﬂ%ﬁbﬂmwrﬂﬁmg@o@ms@prqpylmethylsulfamoyl group et al. -14
the ary*ﬁﬁ%%@%é%e%%&ﬂ%ﬁﬂ% g}éﬁg}' %fxe{ﬂ%' G t%%‘ AboYeTeAtonetntioned
ihg to a ulfon a

aryl group bon amino yl group, including, for example,
atkoxyHEHDIBORAMB T &GP HEEIUSENR: 10 ISdimiy raupcad
methoxapinbbaldmad sutiamaylegioxpafhengaiyhgro weoigy, thersphstitidohylamino group et
al.  Includes the same as those of the above- 5 mentioned aryl group. The

heteroar[ﬁlégr up for the substituent inclugle,s the same as those of the
i BEQI

above- B SV ﬁﬁ?ﬁ‘é SPANED GhEI 187 QWBSHRd alkanoyl
group hneldihestorre sam gsaimsechiding afooesamelatio nethstedkydgrionpnd @Thp, an

ethylcAIKYIRG O OR the SubstiaMinek des i adhe RN EISHIRNatho group, an
. ,alrallgl roup bondln%_tglan oxygen atom. The substituent group a is
isobut sarbonslamine grotp 1t .

%re erably a halogen atom, a hydroxyl group, a lower alkyl group (the

group mbjcrevdepsbanemnnRI Hakey it AW I HM) oA Grotpbe-arentioned aryl
carbordikexst pJsondh 6 yictaatkyl BialHd ¢hegroupudiay, iersuastiflied with a

Tt éﬂéﬁgd%%‘%éﬁh 112 READ %gﬁ%%%‘]% Ry AN AN QLOLP.

pheny%%@?@?%g& roup’ (on ca?%on a?(’)?rﬁ1 con titut}ng%ﬁe pé?/%lo lkoxy group
ylearbagy SiRiiddlwith a nitrogen atom, and the nitrogen atom may be

substitutBloewithsdioy Bikdnooy] growpjpatbyanbsgrowp, racnaikaneybgeaupnidoned
aralkyl%’ﬁi;?ﬂ@ﬂéﬂlﬁ%é rc%ﬁBHHy}_ag}B%? AR %PHPaﬂSP\@}%’ %Igﬁ%yﬂaﬁf&nyl group, a

aryloxy group or a heteroar g rqQup;,more pretﬁg a%aogen atom, a
nap il RRURY BTSRRI FAGE ARACEHBL WA/ B Siibstituted 20 with

a halogerhatomszeHypdsolphglonpo gernvplikoxpgrobgsivenan kot ghovp:
mentidhERRENRENIKy(GHRP B3ANng to-EéQForfdamind R, R3@nddRbeaelnple, a
methyllrslgl%ggﬁgg{i%%/ grle Jﬁsa%nét%ytyu%g%gr%t%n gr%uh ,%gloéxlp%g}%gﬁﬁonylamino group, an
n-butylsulfonylamino group et al.

The arylsulfonylamino 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 sutfonyl 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-
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lower alkyl group, an aralkyl group or an aryl group. ml means 0 or 1. 25
R5 represents a hydrogen atom, a lower alkyl group, an aralkyl group or
an aryl group. -C(R3)(R4)- for A concretely includes, for example, a single
bond, a methylene group, -CH(CH3)-, -C(CH3)2-. Of those, preferred are

a single. for A includes, for exa

N WGBSR B AR o S T g s
group ppodipetarr@nisselipretaie areling. donexapataincbeorisudpmoy! group, a
naphth@ 1Y/ RISAMBHAM g&t@p@m&ﬁm&@?ﬁu}mﬁm@ﬁ% -N(R50)-, -0- or

O B2 iR SRT MERIIRIY (eRiEsell AN Q0RR A0, 2dpuE!

é/l group group or an ary group represents
mentiqRed HYEREM or a lower alkyl group. -N(SO2R))- for B includes, for

exampl&ha rethandsgitapylartiaeudgoirpsarindininese anylaminegsd U above-

menu&?l@ds}f%%%}‘ L#ltggylamlno group, a benzylsulfonylamino group, a -15
phenylsulfonyfamjno group et al. Of those, preferred are a-

methane G ISR B%WJHE’&H %’cﬂ‘&ﬁ&%’%‘flﬁﬁé}lﬁﬁ%ﬁ%ﬂloﬁﬁ@%ﬁﬁfmw'

mentidgrdBiadiydesufor example, a methylcarbonylamino group, an

ethylcarpag ARG ey 26 BRRARAGRIRANIARINAGIR Bohc-mentioned aralky!
group& §? Icarborp/lamlno roup, a 5 benzylcarbonylamino group et al. Of

%%‘aen S 4 n%lethylcarbonylamlno group, an
ethylcaerm]émmﬁgrétmwQRB@)SET@}?EB driilages denedimiptexyNgoug, a lower

alkyl gm&mmm& Eﬁayaba%mﬁ{aéﬂi a@ﬁ@r@ua)g@ﬁ iﬁ@ﬂf@w@mbﬁﬂ gFOPoRan alkoxy
group)b nzrrelj St a&% Eglmgh%méu% ?Lr&)éc? ﬂﬁaq{glu en a oImOf IB%% oxyl group

a group, an e amino group

or an %ﬁ?@s&rﬁ@)(@m@@m%}b},,,z cygloalkqr5g50\: emaﬂrp@s@aﬁucwm the
cycloalkdependgniiyy dpredantaddyditgeniatoem adiyidaoxdyihgnoupgan nweamadkybe

r o) I
Substlﬁ@?&*ﬁa”ggﬁﬁﬁ%ﬂ AR %%%%%%3&? %%g %%%a lons!
groupcd ‘B"ﬁ{& “P&VBS%BTF}B%‘V&%‘%%&B OBnFEtHYI8ha t?a%ary group, more
prefer@biy(ChiB)gerCIOM3) et aty! MR P - ford aticil des)fdthe>amipleaibie, sabstituted
with a/REEDAARNN, A RHRCRDI %&%ﬁi@m@@am RFSOR AR VIRENNQ Grgup et al.

Of those Q;gfneg a@%‘.{r\ﬁ" gﬂrg%t%q?‘nn{g gro% l?ﬁ ethylamino group.

20 Q rep rogen ato A group of the
fo||0W|né{fe(ﬁqﬁdfa ¢ah mdependently 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(R3 YRY- for A concretely includes, for example, a single bond, a methylene
group, -CH(CHj)-, -C(CHzs),-. 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
cthylamino group.

B represents -N(SO,RD-, -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 alkyl group.

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

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

-15-



Z /B W D (lll) [wherein the symbols have the same meanings as above]
concretely includes, for example, groups of the following formula (111-1):
SI6NNZ, ~11 X\OI\VI' X' NH11 X'NH WNOWNOZ, ZWW Z'W 0
Z'WO (111-1-1) (111-1-2) (1211-1-3) (I1I-1-4) (111-1-5) (111-1-6) 1 INNN
YyXAY~NHY X1uN nNHH Z.-Z alZ, WWOV}/OWOOW
pheny by Ogaflm&w%mﬁ% 8913 ) ﬁ“fdl%f)e(al‘ff- 252 ABIq frayP. an
ethanegmtfopgehihe gollgwing formula (111-2): NN 11 W00 II\. 20 It WX\ 0 it
X0 Z, Z.x (0= NHBN WAL 1R B4 zazm 2R AL2 AN an

ZWNorzWH (11 11- Jﬁ softhe
e R A MR e S F S BRBAG gron
5 benzylpﬁrbwlan@npmogmt(ah1%@p§%ﬂ@@ﬁ@@%m§ttwi@@wi@wm groppxan
ethylcdtb¥V @ ithPgrdp 111\

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. Ofthose, preferred are -NH-, a methylamino group, an ethylamino group.

10 D represents -(C(R3 0)(R40))m-, -O-, -N(RSI)- ot -C(O}-.

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 Jower alkyl group.

15 —(C(RBO)(R4G))1HZ- for D includes, for example, a single bond, a methylene group,
CH(CHjy)-, -C(CHz),~ et al.

N(R")- for D includes, for example, -NH-, a methylamino group, an ethylamino
group, an isopropylamino group et al. Ofthose, 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 (1II-1):

216 -



1ZZ.1 Z2.Z2:Z:~ WNOWWOOWANOorWMDO (111-3-6) (111-3-7)
(111-3-8) (111-3-9) (111-3-10) (111-3) groups of the following formula
(111-4): 11 NNYX~YX~YX>YX-11111111Z,0Z.0Z. NHZ.NH W
WWW OO0O0ofO(111-4-1) (111-4-2) (111-4-3) (111-4-4) (111-4)
groups of the flollowing formula (111-5): 11NN X_0X0XOXO0 VYV~

VitpU/ZxyyZ'W CH, Z.W or W CH3 (111-5-1) (111-5-2)}(111-5-3)
P 1-5-4), 541¥1-5) Oftroups f formulae ( 1) to (111-p),
(59 re
[« 3

referrefi afe 1), (118 2%0r (11283 Thare prefet
““gpoups OF{11L-2). Of tHegroups-Grigrmulae ¢ prefety;
ogreups of (111%-1), (111-1-2), (111-1- 3), (111-1-4), (111-1-5), (11I-1-6),
au-1-1(111-1-7)1(121-1-8), (&d:1-51-9); mare preferrediaregroups ofi(liz1- 10 3),
(111-1-4), (111-1-5), (111-1-6) and (111-1-7). R represents a group of the
following formula (I1): -18JR7 ... R7 ... 1 00t* N N'R8 (Nt N'R8 (NN

7 R6 X@-la (II-) (12 (11-3) ....:
»X X
¥R ¥R v 7R NH v s NH g o v O
it NH i NH W it t it
i, = Z. = . - Z. % . 7z -
w . w W o W o W >
[] o] - - .

S w o}

N
S/

or
(11-1-7) (111-1-8) (111-1-9) (1-1-10) (I-1-11) (T-1-12)

(TTE-1)
groups of the following formula (I11-2):

/ |
N N
.S X X (o] X o]
Yoow ¥R yo R TR
; - © é’ < © é' < NH zF ” NH
W o} . W s} N W . “w .

v
i

(111-2-1) (111-2-2) (111-2-3) (T1-2-4)
‘ /
N
WX X
-~ Yoo
H o] 1t O
W o BTy
(111-2-5) (111-2-6)
(111-2)

groups of the following formula (I1I-3):

-17 -



R7 R7 N IC R6 or (11-4) (1I-6) () [wherein the symbols have the same
meanings as above]. Any hydrogen atom in the formulae (11) may be
substituted with a group consisting from a lower alkyl (this alkyl may be
substituted with halogen, oxo or an alkoxy), a 5 cycloalkyl, a hydroxy, an
alkoxy( this alkoxy may be substituted with a halogen), and a halogen. R6

represents a hydrogen atom oga lower aIkyI 8 each
ependently represent a lo p, an
g 2kalkyl grau et with the

\J;{ Z.nitjogen éto ed
¥ Yitrogen-cohtaming allphati’& héﬁter@cycllc groliip. 10 Or K7 ahd Ca together
. the n| atom t they bo a4-to embered
GH\I‘%,II ogen-co tf%?ng allph h terocycllggrojs "4-10 8 S(Mq Smered
nitrogen-containjng allphatlc hqterocychc grqup” concretely include, for
example, an azetidinyl group yrrol|d|ny grQup, a piperidinykgroup, a
® opiperidin l. 15 The gr aup f formula
>r(Itd) concret ludesy f ple vgrp of the folfowirigformula
2., ANAR): 18, -l JMe NL A CN3 CH3 G CH 3
GH3 H3C Y'1 N-CFI3\N//\CH3 N - CH3 \'N A~NO'CH3 N NeCH I T3
GRS CH3 GH3ZGH3 CH3(H3GRH3C F i NG \N/~ O NZri/re/N CH3
CH3 CH3 CH3 CH 3 0+CH3 H3C H3C D \N”/N N”~ ) \N/~ Noo-~N CH3

CH3

(I11-3)

groups of the following formula (I11-4):
I

N N
X WX X WX
Yoo YO Y= Y&
n L] 1] 1]
FA o Z. = o} Z. = NH 2. < NH
w W W w
0 o or o

(111-4-1) (111-4-2) (T1-4-3) (ITT-4-4)

(TT1-4)

groups of the following formula (111~ 5)

N
X
px--. Q O Yr ) o]
Y\\ py LU
z : Z‘W 7~y
- or CHy

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

(I11-5)
Of the groups of formulae (I1I-1) to (I1I-5), preferred are groups (II-1), (III-2) or
(I1I-5); more preferred are groups of (I1I-1).
Of the groups of formulae (1li-1), preferred are groups of (11I-1-1}, (I1I-1-2), (II-1-
3), (11l-1-4), (111-1-3), (1lI-1-6), (L11-1-7), (1L1I-1-8}), (III-1-9); more preferred are groups of (I1I-1-
10 3), (1i-1-4), (111-1-5), (IlI-1-6) and (ILI-1-7).
R represents a group of the following formula (II):
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10

15

CH3 CH3 CH3 | \N*/ No \N*~N3 N> H3CLCH3HHH " CH3 CH3 HATr
,-CH3 4 \N*/N'CH3 \N/~NVCH3 \N N'CH \NA~N-CH3 HHH 3 orH
(11-1-1) Of those, preferred are groups of the following formula (11-1-2):
-20 j H3 NAIN/-"I'N O _ NO NA/N~~ N/NN~~NHCH3 CH3 CH3 CH3 CH
3 CH3H3CnNnY )-CH3 NA/N ,CH3 --'N*/N'CH "N/~~NYCH3 ()N N,CH 3i
1v3 CH3 CH3 CH3 CH3 CH3 (',/'~~J\H3C H3C F N~ ~r~ N5 N/-~N~
NO CH3EH3 CH3 CH3 CH 3 p<CH3 H3C H3C N ON"~N eN™_ CH3
CHS3 or CH3 and more preferred i ollawmg /~H3C N)N~~ "JCry

~ ' CH3%43C HE ON~~F=T - N ~ NE\-N
W 3 CH3 CH3 CH3LH3 ' “R® =N N=R’

(11-1) ) (11-2) A

7 7
R ;
O S
RrE or R®

(11-4) (n-5)

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

Any hydrogen atom in the formulae (I} may be substituted with a group
consisting from a lower alkyl ( this alkyl may be substituted with halogen, oxo or an alkoxy), a
cycloalkyl, a hydroxy, an alkoxy( 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 alkyl 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 §-membered nitrogen-containing aliphatic heterocyclic group.

Or R7 and C* together with the nitrogen atom to which they bond form a 4- to 8-
membered nitrogen-containing aliphatic heterocyclic group.

"4- to §-Membered nitrogen-containing aliphatic heterocyclic group” concretely
include, for example, an azetidinyl group, a pyrrolidiny] 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 (1-1-1):
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CHS3 C The group of formula (11-2) concretely includes, for example,
groups of the 5 following formula (11-2-1): N rD rOH3 H3CCH3 N~ NN
N..CH3N CH N/3 ONN N ()N~ N~ N CH3 N 9NNQNO N5 (r)N ‘N NS
or 21 The group of formula (11-3) concretely includes, for example,
groups of the following formula (11-3-1): H3C -N V N-CH3 - CH3 N~CH3
-N N~ZH3MN -N-NV/CH S NCH3CH§}ICH NC &
S ' /% \ -T2 RN N N6 et ST he Drgepaifivaua
c:—(,ll 4) concretely |é¢iydes for examp&q., groups of the glllowmg formula
(11-4-1): _N,CN V N,CN V NN -NJCI -< CH'a CH3 CH3 CH3 CHa
CH3 -ghi N~N V _Nais bCHa N Clla@~CH3 NN~/C CH3 CH
_CHFH3CH3H a~/" J“ehCHa N ANYeN CN-0 HCN NHN

\Nw%nrem,ﬁmqyibcgf thosﬁ/mseteﬂﬁgm@ grc@ ps,of th followmg
(':H:f;ormula (11-4-2)CHS

CH; CHs CH3
O H3C F
N
\?/\/ \N/\/N N/\/Q ~ /\/é
. 1
CH;, . CHs . CHy |
-CH
s RN O
\N/\/N N/\/ N/~\/Q N/\/
i
CH3 . CH.’)‘
~ /\/O N ] o
i \N/\/N \ﬁ/\/ \ﬁ/\/N
H
H,C” “CH;,

CH H4C
EH3 r ; 3)""CH3 ;

N
\ﬁ/\/ “CHj \E’A\/ ~~CHs \ﬁ/\/ CH; \H/\/N”CH::,
. or

{11-1-1)
Of those, preferred are groups of the following formula (1I-1-2):
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-NJ~N--a NJ~N--0 NN -NON CH3 CH3 CH3t) CH3 4N CH3 a NCH3 ()N
~H3-N~N -1 ~CH -NNVCH3 CHa CI H3 CH3 CH3 CH3 or CH3 a
(11-4-2) 22 The group of formula (11-5) concretely includes, for example,
groups of the following formula (11-5-1): 4 ~¢/~~/7J CH3 H3C~CH3 1|
H3C T "CH3 H3C~ N CH3 CH3 -' CH CH3 N CH) CH3 (11-5-1) Of the

rou ormula (11), pr ed are groups@(ll 1), (11-2§H11-3),
N%’@morehﬁéﬁgrou‘mm Cortsfeteiythecggmpounds

CHg)f formula (I) or tiﬂﬂ{ pharmaceutlca!uy -acceptable sé,l,;s include, for

example, the following:

Trans;Bhghloro-3'-ox methyI-N-(Z-@ylidin-l-ylethyl) p[eyc]ohexa
ne- 1l’| -(3'H)-4'- azaisper®rbfuran]-4-crboxamide, 10

N/?Tahsw%ko“l\inrﬁé‘ﬂq‘gfp N2-piDerfiet Yotfih) - sp.l.[oLo)LngmQxane-l,

CH:,I -(3'H)-4'- azalé@@enzofuran] 4-éﬂrboxa ide, CHs
Trans-3'-0x0-N-methyl-N-(2- pyrrolldln -l- erthyI) sperféyclohexane 1,1-(3

H)-4'- isobenzofuragg-4-carboxamige F
Tran 5' loro-3'- -OX0- ethyl-N-(2-pipgTiaN-1-ylethyl)- spirri‘fgyclohexan
/e\l/l ) AN, benzoftwgrideedibgxamide, AN

CHJ rans-3'-0xo-N ethyl -N-(2 plper%n- | -yletbyl)- splra
[cyclohexane ], 1' 3 H)-5'- azalsobenzofuran] -4- carbg%mlde
Trans- BOo%UsN mﬁtgyl -N-(2- pyrrolldw d-ylethyl)-spiro [cyclohexane-1,
1'-(3; - azaisobenyBfutpn]-4- carboxa idg, 20
~ [P~ OXON;ATelly -pifegiei™ly -spiro[cyclohexane-1,1'-(3'H
) -6'- azalsobelz}glgfuran] -4- carboxémlde
H3Trans-3'-oxo- mMethyl-N- (2°p|per|d|n I -erthyI) spiro
[cyclohexane-1,1'-(3'H)-7 a.i lfobenzofuran] -4-carboxamide,
Trans-5'-fluoro-3'-oxo- N N -(2-pyrrolidin-1-ylethyl)-spiro
and migydietiestanés follaBipg:6'- 25 azaisobenzofuran]-4- carboxamlde

Trans- 5' -ethoxy-3'-0xo-N-methyl-N-(2-pyrrolidin-1- l)- splro
ne-1,4-3' H) -4'- N “ N<> ~ /\./
SN N/\/ /\/

I
CH;, o—CH3

0-Z

s
N/\\/N N/\/Q N/\/ \N/\/ N/\:Q
CH3 Ci—ig

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

following formula (I1-2-1):

5 :5 é (5 §v 5v
Yo

\ N O
§606747 6

(1-2-1)
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azaisobenzofuran]-4-carboxamide,
Trans-5'-methoxy-3'-o0xo-N-methyl-N-(2-piperidin-I-ylethyl)-spiro[cyc]
ohexane-1,1'-(3'H)-4'- azaisohenzofuran]-4-carboxamide, 30
Trans-5'-ethoxy-3'-0xo-N-methyl-N-(2-piperidin-I-ylethyl)-spiro[cyclohexan
e-1,1'- (3 H)-4'- azalsobenzofuran] -4-carboxamide,
Trans-5LAREHHRER o8 [oRbUle Heth RIS iSRS s gRaTskiraeyapRbshe
followanedmlu(@'Hl)-3+1)mzaisobenzofuran]-4-carboxamide, -23
Trans-5'-propoxy-3'-oxo-N-methyl-N-(2-pyrrolidin-1-ylethyl)-spiro[cyclohex
ane-1,1'-(3yy-4'- azaisobenzofuran]-4-carboxamide,

/_Nans 5'-(mor IN-4-¢h;3"-oxgrM=ethyghN-(2- p)pﬁrtﬂ.[d_%cﬂ3 Y
Nyt pﬂ?@uhj xane-I7M j -, /\“
(3'H)- 4 -azaisobehzofurani]-4- ca\'B'{(amldc 5
Trans-5'-(dimethylamino)-3'-oxo-N- meth JN— -pyrrolldln-I-erthyI)-s&' ggy
/'“E}ﬂb_gféﬂi 1 :-_@ﬁﬂber& bo>§!_'?1§
wran 3(plperl IR=L-w1)-3 )@HN metRyl- -(2 pyrrolidka=l#yletl)-spiro[cycl
ohexane-1,1'- (3'H)-4'- azalsobenzofuran] -4-carboxamide,
Trans 5'- (plperldln I-yI) -3'-0x0-N-methyl-Nz(R<piperidin-~ Iethyl) piro
—N [ ane- - 4'-azalSobgnzs ]-4-carpoxamide, N
\..Ifan henoxﬂ- methy | W-{2-pipeddfn-1-ylethyt- iro[cycl hex
ane-1.,1'-(3'H)-4'- azalsobenzofuran] -4-carboxamide,

Trans-5'-(pyridin-3-yloxy)-3 {UbR5IN- -methyl-N-(2-piperidin-1-ylethyl)-spiro[cy
5 clohexamﬁelgﬂouﬁ%lﬁio%nﬂg@@pb?&zl@fmamﬂ:ﬁaﬁbeﬁaﬂud@n@&: groups of the

I-3'-0x0-N-methyl-N-(2-pyrrolidin-1-ylethyl)-spiro[cyclohexa
foliomrﬁ?«?{mgﬁ_@f% gzalsobenzofuran] 4-carboxamide,

Trans-5'-phenyl- 3 -OX0- N- methyl -N-(2-piperidin-1-ylethyl)-spiro[cyclohexan

e 'H)- 4 m-earboxaﬁ CHy
/ET:fan (.Aqt.! Y-y --xgx@ ialcy
&H, clohexane-14,- 20 (3 H)- 4 -d4qisob furan]x4 ca
Trans-5'- (pyrlmldln -5- yI) -3'-0x0-N- methyl -N-(2- i@gm 1- erthyI) spiro[ey

/@;h.e\xane 1, m -4-cafboxamide, _Q
- anscﬂa-(6 r|d| -OXedN:methiyN- Z“blp% ylethyl)-

DeLid

N
&H, SPIro [cyclo ﬁxane 1, 1 (3 H4'- azalsobenzofﬁ'r'an] 4- carboxﬁmlde 25
Trans 5'-[4- (met Isulfonyl)phe *-0x0-N- meth [-N- (g piperidin; yI yh,
cIohe ang 1 1'-(3'1-3 4 zasobenzo “Carbox
|n‘3Hy -3 meth - -(2 By roTglin- I-yletﬁyb
=N splro[cyclohexane 1 'H)-4'- azalso zofuran] -4-carboxamide,
,EE& _ﬁ‘%methyl -1 H-pyrazol-4-yl)-3'-oxo-N-methyl-N-(2-pyrro
lgihyl) 30

N splro[cyclohexane 1 1“{3"14) 4'-azaisobenzofuran]-4-carboxamide,

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

13 - Ji) v~ D _NJOO
N,C“-%Ha ;::~-<"°“3 Lo fi.f.... JC‘\,%

) CH;
CH
3 CH3 or CH3

(I1-4-2)

L2
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Trans-5'-(2,4-dimethoxypyrimidin-5-yl)-3'-oxo-N-methyl-N-(2-piperidin-l-yle
thyl)- spiro[cyclohexane-1,1'-(3'11)-4'-azaisobenzofuran]-4-carboxamide,
Trans-5'-ethyl-3'-0xo-N-methyl-N-(2-piperidin-I-ylethyl)-spiro[cyclohexane-]
L, 1-(3'1- I) -4'- azaisobenzofuran]-4-carboxamide, 35
N-methyl-7'-oxo- N#(Z piperidin-1-ylethyl)-7'H- splro[cjyclohexane 1,5'-furo[3
4-D]py rithS Mg @%ﬂlﬁc@ 3) goneretely includes, for example, groups of the
followltgatfiesAnlh{Ore-B}:0x0-N-methyl-N-(2-piperidin-l-ylethyl)-spiro[cyclohexane
-1,1'-(3'H)-5'- azgisqQbenzofurapfdscarboxamide, CHs
nlEansedy- chloro-o N- met2-pyrﬂ3' ' -leethyb@?ﬂ;{cycloh@
e- ﬁ’ (§ H)-5'- azhisobenzofurag]-4-carboxa N'de 5 N N
_N%Lmﬁ%oxw N-HRDI }-yhetAvespirotTicionxa
Eugh (3'Hed’ sobepgofutan]-4- ~clho e, CH, CHy
Trans-4'- methoxy -3'-0x0-N- methyl N-(2-pyrrolidin-I-ylethyl)-Spiro[cyclohex
ane-1,1'-(3'H)-5'- azalsobenzofuraﬂl]lé arboxamide,
"Trans-4'-ethoxy-3'-0xo-N-methyl-N- |per|d
n-l-yleth{¥ 18gieaptypsi oh & . @refyrsed gae groups of (II-1), (11-2), (II-3), (T1-4);
more R2fisebenz ofutaejof{ChRthoxamide,
T'raps |- )
[c coh&ﬁ%%%% fgy 80%1%%%%0 enzo ura ddgt(l:lglr @%@@%@eaﬂy acceptable
ALl ethyl-N-(2-piperidin-l-ylethyl)-spiro[cyclohe
Transs )6él-nh§drﬂ.’3(3)H)—H'—naﬁh§é€iﬁéﬁszunémﬂﬂ440afmb)m}ﬂm[ﬂ;ﬁ:iohexane 1.1-(3'H)-4'-
aza1soEEﬁE§ﬁﬂa QRIOPRNYarhi§X0-N-methyl-N-(2- pyrrolldln I-ylethyl)-spiro[cycloh

TransfARg- %agff;?e,vﬂéa? RN N AR DD
azaisolyfathilyapirodqujrchotaidine-

TransB, %}(@-N)M?ﬁiﬁ@%%%@ﬂ-]i%?@h?g@ﬂ@{@yclohexane 1,1-(3"H)-4"-
azalso-ge n f é g -0X0- N -methyl-N-(2-piperidin-I-ylethyl)- splro[cyclohexan
e-11- aﬁ azalso%enzofuran] 4-carboxamide,

Trans 'ﬁréﬁéﬁm -atioposNoRs IRy PIRer sy bratriR yARMR v iRRsTERSOh AT 4 -
azaisobdh=(Bi)H-4 azatecheridefuran]-4-carboxamide,

Transgr%ﬁ 'I%-@X&;%l}fﬂﬁ{hxkMﬂ()ggobg%%?@cjlohexcme 1,1'-(3'H)-5'

salts 1

[)-spiro[cyclohexane-1,1

sl B PR A PSR Boxamide, 25
TransBians-4-fdetiudrdptiepyl)didind -MatininsiNof2yploheidir-1-yI€iy)-Spiro[c
amlso}g}%m%ﬁ A&b@%ﬁeazalsobenzofuran] -4-carboxamide,

Trans:gll-é) % &enﬁy -N-( - %«k—yl%t%l )_%)ﬁg'o cy(:‘le ggg{e%e(% ﬁ’lF@@ﬂ'% |
ﬂZﬁiS(é}ﬁiFé?é%@héa@ﬁ@&@@?H)-S -azaisobenzofuran]-4-carboxamide,

Trans T an&Arphanexy-3>pigeMdmet by (2 pipsfigindimdetiayl) spropyeiohex
walseijeﬁz%f 1a ! )c5b30 azglsobenzofuran] -4-carboxamide,
Y _ﬁ arbg

uorop Aenoxy)-3'-oxo-N- -methyl-N- (]2 pyrrolidin-1- erthyI) S%II’I% .

Trans[éyg%pf@;@@q_‘jnmethyl- -(2-pyrrolidin-1-viethyl)-spiro[cyclohexane-1,1
azaisobenzofuran]-4-carboxamide,
Trans-5'-ethoxy-3'-0x0-N-methyl-N-(2-pyrrolidin-1-ylethyl)-spirofcyclohexane-1,1'-(3"H)-4'-
azaisobenzofuran]-4-carboxamide,
Trans-5'-methoxy-3'-oxo-N~-methyl-N-(2-piperidin-1-ylethyl}-spiro[cyclohexane-1,1'-(3'H}-4'"-
azaisobenzofuran]-4-carboxamide,
Trans-5'-ethoxy-3'-oxo-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 -ylethyl)-spiro[cyclohexane-1,1"-(3'H)-4'-
azaisobenzofuran}-4-carboxamide,

“23 -



10

15

20

25

30

35

(3'H)-5'-azaisobenzofuran]-4-carboxamide,
Trans-4'-(pyrrolidin-I-yl)-3'-oxo-N-methyl-N-(2-piperidin-I-ylethyl)-spiro[cycl
ohexane-1,1'- (3'H)-5"-azaisobenzofuran]-4-carboxamide, 35
Trans-4'-(piperidin-I-yl)-3'-oxo-N-methyl-N-(2-pyrrolidin-I-ylethyl)-spiro[cycl
ohexane-1,1'- (3'H)-5'-azaisobenzofuran]-4-carboxamide, -25 .
Trans-J rareporypyesichhmsiig-3548-Rerriifin-Arspyhreriinl sy ehayredirby -4
azaisostabekane-1; RS xkleazaisobenzofuran]-4-carboxamide,

Trans-i'tﬁﬂ§ﬁﬂﬁém9@§fli{bf‘:é‘i}§'ﬁ}i%ﬂyNNI@%?%JE@;P&Qﬂé‘fi&?nlggﬂﬁi SR Qne-1,1'-

.. leyclohexane:T, &3'H)-5 -azaisobenzofuran]-4-carboxamide,
('H)- %@Wﬂfﬁgﬁyﬁ%ﬁ%@@%ethyl-N-(2-pyrro|idin-I-erthyI)-spiro[cycIo
Trans-heihametiylini3id)-oanaisobahybNn@njarobichoxaphithy)-spiro[cyclohexane-1,1'-
(3*H)_aﬂ?fméé@(@éﬂg}gﬁ:ﬂ&%%&%@ethyl-N-(2-piperidin-I-erthyI)-spiro[cycloh
xane-1,1'-(3'H)-.4'-azajsobenzofuran]-4-carbo ide, . .
Trans e R R oG e S Ay P sl
(3'H)-4rpeaisobegefjuan] 1b-erbisebade ofuran]-4-carboxamide,
Trans-Sr@;s?@ﬁ'iicb@nzylpxy@id:mn%tﬁ}etmétﬂ\b(%eﬂm]riﬂm\eﬂlggmeibygispaehexane-1,1'-
| cyclohexane-1, | +-(3'H)4'- azajsobenzofuran]-4-carboxamide,
(3 H)-%—r)ézr%gg%%nfgrfg%qls;%&ag%)}%é}[ %{I-N-_(Z_-piperidin-I-erth l)-spiro[cyclohexa
Transeppqnezyj s ebkivsBuidt(frampericid st Seiralsyclohexane-1, I3 H)-4*
azaisobeansiGahjearboxaathizxy-3'-oxo-N-methyl-N-(2-piperidin-1-ylethyl)-spiro[

Trans-%%ﬂﬁﬁ%g%@%?ﬂo%) FRAassRrenr oA A cARONAMIGS S| @elohexane-1,1'-

eferably, )
3 E- 7 s ORI SRERREHEHS 1-N- (2-piperidin-1-ylethyl)-spiro[cyclohex
Trans-ghehery B pyodN anetisobSr2ofurarijdne hri ostamisieirdoyclohexane-1,1-(3'H)-4'-
azaisoﬁéﬁg@g@%g@t%&%ﬁgg@d\l-methyl-N-(2-pyrro|idin-l-ylethyl)-spiro[cyclohex
ne-1,1'-(3'H)-4.- azaj ofuranl-4-car ide, o1 1 AT AL
Trans R BN oGRS Rh e ISR 11 -4
azaisofgpehesane-4dqi@snEleazaisobenzofuran]-4-carboxamide,
Trans-Fransidorogiibyl3-0xsdNNMasiANZ2 gipesitdinr-d-yiethyl)-spire] cyclohexane-1,1'-
Vel 0 (B HL-S zaisobenzofuran]-4-carboxamide,
(3'H) Lﬁ)g%aggﬁ%%zr%%%ﬁﬁ’Iil%ﬁ%gr(é%%lﬁgd% -3'-0x0-N-methyl-N-(2-piperidin-1-ylethy
Transq§-gpyipiidjarondkaned Dmsthyl SN 2nseptootora A eI RYRbE:ane-1. 1
(S'H)-TFaEES'SEbm/xaﬁimd}%l-oxdxbk-ernﬁdwl-N-(2-piperidin- I -ylethyl)-spiro
Trans@Wé%@ﬁﬁ'ﬁ?ﬁr}r}ﬁ{ﬁ1@)§ﬁl3a-6§l§—@~p%ﬂﬁm]2fbﬁ:@mﬁﬁm%?Eﬁflpﬁﬁ?cyclohexane—
. .recommended. 3Q The method for_greparlng the compound of the formula
1.1 “(’(BﬁA COrABOBmREL ‘-lﬁrgf TEPAAIAAC utically-acceptable salt of the
Transifvehtioatodaubenphinhgost; Torexamprihecbbtdingpodie folloWity
spiro[@@fbﬁ@éane—l ,1'-(3'H)-4'-azaisobenzofuran|-4-carboxamide,

Trans-5'-(6-methoxypyridin-3-y1)-3"-oxo-N-methyl-N-(2-pyrrolidin-1 -ylethyl)-

spiro[cyclohexane-1,1'-(3'H)-4"-azaisobenzofuran}-4-carboxamide,
Trans-5'-(1-methyl-1H-pyrazol-4-y1)-3'-ox0-N-methyl-N-(2-pyrrolidin-1-yiethyl)-
spiro[cyclohexane-1,1'-(3'H)-4'-azaisobenzofuran]-4-carboxamide,
Trans-5'-(2,4-dimethoxypyrimidin-5-yl)-3'-0x0-N-methyl-N-(2-piperidin-1 -ylethyl)-
spiro[cyclohexane-1,1'-(3"H)-4"-azatsobenzofuran}-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)-7'H-spiro[ cyclohexane-1,5'-furo[3,4-b]pyridine]-4-
carboxamide,

Y
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-26 0 zx02Z1-x02zzx0 IWloW oW/ Hal O ( (m2OH proces 1 m2

proces2m2 o0(1)o(2)0(3) ZA'XOH Z~ X O0L1W L1-ClI W proces 3

O proces 4 O proces5 m2m2 o (4)o (5) II'A~1_ X CN ~X COON W (O

proces 6 (O m2m2 O (7) 0(6) RT-R7-.1'1. N N X0_L''R8 HN N-R7

HN"~ ~R$ HM IV 3) O (IV-]) (IV-2) R~ R7 (IV-3) Zi X HN-~ HN~_~ W R
Trans-Kerblors Y o qiN=methy1sY Werepgridinplode gy jrpspsnddicrepre s dms &D-3™
azaisobalegfnaatomedrbogpreigents a methanesulfonyl group, a

o RO e 5 e A2
azaisobenzofuran]-4-carboxamide,
Trans-4'-methoxy-3'-oxo-N-methyl-N-(2-piperidin-1-ylethyl)-spiro[cyclohexane-1,1'-(3'H)-5'-
azaisobenzofuran]-4-carboxamide,
Trans-4'-methoxy-3'-0x0-N-methyl-N-(2-pyrrolidin-1-ylethyl)-spiro[cyclohexane-1,1'-(3'H)-5'-
azaisobenzofuran]-4-carboxamide,
Trans-4'-ethoxy-3'-0x0-N-methyl-N-(2-piperidin-1-ylethyl)-spiro[cyclohexane-1,1'-(3'H)-5-
azaisobenzofuran]-4-carboxamide,

Trans-4'-ethoxy-3'-0xo-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'-isopropoxy-3'-oxo-N-methyl-N-(2-pyrrolidin- 1 -ylethyl}-spiro[cyclohexane-1,1'-(3'H)-5'-

azaisobenzofuran]-4-carboxamide,
Trans-4'-cyclopropylmethoxy-3'-0x0-N-methyl-N-(2-pyrrolidin-1-ylethyl)-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'-0x0-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-ylethy-spiro[cyclohexane-1,1"-(3'H}-5'-
azaisobenzofuran]-4-carboxamide,
Trans-4'-(4-fluorophenyl)-3'-ox0-N-methyl-N-(2-pyrrolidin- 1 -ylethyl)-spiro[ cyclohexane-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-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-ylethyl)-spiro]cyclohexane-1,1'-
(3'H)-5"-azaisobenzofuran]-4-carboxamide,
Trans-4'-(pyrrolidin-1-y1}-3'-0x0-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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5 (Step 1) This step is a process for producing a compound (2) by reacting
a compound (1) with 1,4-cyelohexanedione 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 1

Trans-d s lslin- Ay OriRapy I ee BH- e ordding (ibemzflmaegowlohexaﬂe 1.1-
(3'H)- ﬁmpﬁbﬁzbfmn@&c&&pmtﬁutecarboxyl|c

Trans—ﬂc %rBﬁBﬁ}PZJZyWE*d&%%%WI@?@ piperidin-1 _lylethyl) splro[cyciohexane 1.1-

3 Qro-3-chl yri |ne arhoxylic acid et al. The amount of
(3'H)- 5.[ ﬁzéﬁf&%ﬁgf 'ﬂféﬁ ONE lene ketal to be used in this step may be

Trans-geeradtinfioyh-B w@éﬁwﬁi&hi‘&fé’@m@Iﬂdiunle)é@ﬁllbdéﬂsﬂr@ﬁﬂqé)hexane-1 -3 H)-
“azalgggég%mgaﬁ]}M%fﬁm@yd@om 1t02 5 equivalents The usable base
cludes, ut I|t lith 6 65 t rame er|d|d
Trans- g R A B o e B i S SO RBRLEIES - e
3zaféabﬁ’%féﬁfénﬂeﬁﬁﬁ@%mmﬂ$equ|valent of the compound (1), preferably
Transf5opyR4-aquiaienish0-NqLsgigeiivally-dringsl sfhe feattion sadvent.(3'H)-4'-
azaisogwe%@wtra%% ngerlng with the reaction, and includes, for

exam ydrofuran’(hereinafter abbreviated as "TIIF"), diethyl ether '
Trans SheBRRPRIC BTN ERAl ol e Tt PifRicTHlaNExoh] -3 -4
azalsotmmmﬁmuﬁeﬂimaﬂodneigmherally from -100C to 100C, preferably from -78C

Trans'9 f9d1%§§r @%E&?‘Ri“ﬁ’ﬁtﬂ?i%ﬂ‘h%Hﬁ%ﬂe{%‘l}étﬁ%‘sb%%@o‘ﬂ@ﬁﬂgr§I ~(3'T0)-4-

E Hf urt ours. Thus obtained, the compound (2) may
azaisopenz EQ ﬁ‘é]dd%nr%ugh any ordinary isolation and purification

Trans§itotcnf, -mﬁ:@xoamﬁ)lexedﬁﬂeﬁthativbh@@hwidimﬂoﬂ@hﬁl@r%&dli@@dohexan&1 '

(3'H)- @'t%ﬂéﬁ%erﬁm%iﬁﬁ]zﬁl&ﬁa&@i%ﬁﬂé gxiiaction, reprecipitation or
chromat % or not subjected to isolation and 20 purification, it may
be subj e e next step. (Step 2) This step is a process for

Tl‘ansﬁrdﬁﬁl‘éiﬁ@@c@ﬁ‘?pHdﬁ@ﬂ@ﬂiy(?eﬁ*iéﬁﬂﬁ@tﬁeyl@bé’%?ﬁuﬁ[ﬁmhﬂﬁ@m L1-(3"H)-4'-
azaisobempouag](2)cahiatasdds the previous step 1. The ketal group may be

Trans r?'ﬂ%‘fﬁ&?%“%%”ﬁ }Be‘?hfpgms% 3?189{3? &?J{\ﬁﬁ %ﬁ?o({f cfmgll 1'-(3'H)-4'-

Protective Groups |n Organic hesis, by een 52nd Ed., John
azaisoppgo Ry #18t% method similar to it, or a combination of the
Transmeuirmﬂmmﬁ arxce}ﬁmﬁyymtéthb@qﬁndntdte@c;tl‘xyﬁ)mm@{mygiuhemtal1 ~(3'H)-5'-
azaxso@)@l%fd{%{n?ngm{ﬂfémhb”c acid, sulfuric acid, paratoluenesulfonic

Ll R T
azalso@qunﬁélem}ofmmd@nd (2), preferably from 0.5 to 50 equivalents. Not
TransSpgciticallydefingdathedseactionsalvanmanbe iyeaiamnot isterfering
splro[cycli]ow ¢xane-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 method:
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reaction, and includes, for example, water, and water-containing
methanol, ethanol, acetone, THE, 1,4- dioxane and acetic acid et al. Of
those, preferred are methanol, ethanol acetone, THE, 1,4-dioxane. The
reaction temperature may be generally from OC to 200C, preferably from
20C to 35 150C. The reaction time may be generally from | hour to 48
hours, preferal@y from 1 hour to 10 hours -28 Thus obtained, the

compoun ybe isglated and purified thrOLighYa@(y ordlnaryolsoIann
77 Sand purifig | metho s yaly oncentration, Co ation
‘}\I, der fEduced pressuw iorﬁ’, solvent"& precipitation

(Y.be subjected to th]e next(step 9 (Step 3)TW ep impyprocess for
mZiroducing apcompound (& ty reducing the car onyl gtoup of the
(Sbmp&h}wd (3) obtained in the prewé%)s step 2. The reducu@ agent to be
used in this step includes, for example, sodium borohydride, lithium
boroh;gjn’@exlithi m algginium hydride&fd\f?sgbuty lumigium hydride,
Um- 10 lithium hyfiride bt &
agen o useer,ﬁers»step may be g
pmc%gylvalep 5 relgtive to one gguivalent of the cod pound (3prpresterably
from 1 to ﬁizquaﬁnts Not specifically dafiffed, the reaction solvent may
be any one pot intetfering with the reactiongan@includes, for example,
THF, mixed solvent of THF-water, 1,4-dioxane, mixed solvent of 15
dioxane-water, methanol, etharg|, dlethyl ether, dichloromethane et al. Of
preferred are THF, mﬁ<ed eritaf FERWater. The reaction
3 to 100C, preferably from - 100C
OE. The reattrUrrtTmE"may : y from 5 minutes to 24 hours,
(hrefedably from 5 B0Hifutes {0 hélrs. Thus obtained, the compound
i3] may be isolated and purlfle(ﬂnt oug%any ordinary isolation and
pwificatiofPethod of, for examplé, concentration, concentration under
reduced pressure, crystalliza&en solvent extraction, reprecipitation or
chromatggraphy, or not subjedted to isolation and purification, it may be
subjected to:the next step., 'fsn;p 4) /This, step IS a process for
Hm(ddumﬁb\ﬂacomw@%’? reactiftith d‘é)n'?pound (4) with a
*gompound L1-Cl, in resence of a éé -Concretely, the base to be
1 inls step includes, for example, gweshylamine, sodium carbonate,
potassiu carbonate( \ﬁﬁéo%;opylethylamlne pyridine et al. Of thOse,

preferr Rire 30 triethylamife, diisopropylethylagne=gt al. The amount of
j ' 3
HNthe ase to be usgﬁlh enerallyfromltkoO ‘relafve to
és or Rﬁ
(iv-4) {Iv-5)
o (1)
proces 7

[wherein Hal represents a halogen atom; L, represents a methanesulfonyl group, a
trifluoromethanesulfony! group or a p-toluenesulfony! 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
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, W0O03/014083), or a method similar {o it, or a combination of the

10 method with an ordinary method. The compound (1) includes, for example, 3-bromo-4-
-7 -
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one equivalent of the compound (4), preferably from | to 3 equivalents.
The compound L1-Cl to be used includes, for example, methanesulfonyl
chloride, trifluoromethanesulfonyl chloride, p-toluenesulfonyl chloride,
benzenesulfonyl chloride et al. Of those, 35 preferred are
... methanesulfonyl chloride, p-toluenesulfonyl chloride et al. The amountof =~ .
pyridingRr b TS B LU AL B SN r AT RO 1 50 i rSARR o i acid
etal. relative to one equivalent of the compound (4), preferably from 1 to 3
equivalemis.m2:iet speciigaidafined:dhe-reastion solyerRtuRRaYNNEI AYp may be

general?xneg{ no'i Int?rferm with Eh? er%ag&;)ﬁ%?%g e{l‘l?((:)ly tﬂgﬁbxgoter)x(g @’Elgfe Flrﬂallgé\afrom tto2

m | to urvaients reiat

‘ ylene chIGnae chfofotorm: ety acetate et a 0S reter

equivalgrs THF, methylene chloride, chloroform. The reaction temperature may
be generally &pInse ta:LACTpratasakbitomifGiio 1ith k(. The-reaction

tetram é@{n%lme@. ilag %%ﬂerally from 5 minutes to 12 hours, preferably from 5

nUtes to 4 hours. Thus obtained, the compound (5) may be isolated and

purified THEGTI R Grcdhass P feoratdruRg puktdatboridiitearivgpnts relative to
one eqexalald, tboneeptratiah), parfcehtydtion Lindecq@daicad. pressure, 10

Crxista"t)iwtiggeﬁgéxqpta%ﬁmi@@ea{f&m&&a@ %ﬁ&ﬁ&b@@?gna&?séﬁgg with the
. nhot supjecied 1o Isolation an urification, It may ne su cle e nex
st ) R RIS DAL 13 B SRRt oy o et
tert-butdatihg thieecermip dHiibios) méthreedeyahbiCompound. 15 Concretely, the

cyano compedieRedaart 4Nk staprincludes. fareXxampres, preferably from -78°C
050 tetraethylammonium cyanide, tetrabutylammonium cyanide, sodium

" cyanide, potassium cyanide et al. Of those, preferred are
tetraethylagipaginr e ande, sewebitrmblotiuaT e atige TREklmsemt! hour to

24 hougf. the cyano compound may be generally from Ito 20 equivalents relative

to one egyiivalent,of the &8@98%)(%%@{%&@3{ Jﬁﬂg&&%@ﬁ%@@ﬁ{?%m&w

) 20 Not specifically defined, the reaction solvent may be any one not
ISO]atl(?HMéWﬁ&WthW@t%i 8?{ eéﬁagﬁcma%@tw%ka?ﬁfﬁgﬂanon under reduced pressure,
crystalNzitiipatzyiformaitdedheripimadiesathoreniateebis DME)subdEed to isolation and

pllriﬁcggmgtilgxlgy\;Qgig,%c@&gp@grﬁl&te&@d: Of those, preferred is DMF. The

st reaction temperature may be generally from OC to 150C, preferably from
(Step 2QOC to 100C. 25 The reaction time may be generally from 1 hour to 48

hours, pléfersdnysframecksidentedeadigaurenpiins Obthirenowes coniplaliakgup from
the coPbinayhevseiatad apgputlieddhrough ray ardipanty isolatiofeanttording to 2

methog rls@%%“c? pn q?t%xtgt?irde ?Eb]for'ex mpll'gfeg upecglng{lagl?nr.]()%ga%?ce gtﬁ%gl@; Elofrw° Green,

re uceg.pressure, cryé% iZation, solvent ex_lEr)actlon‘? reprgupltatfo i
2nd EdhleimdtalgrabRynariidtsobjeetdudsinbraidi-ana coniiiminsatiche ey withan
ordinaBensuijécted to the next step. (Step 6)

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 1 hour to
10 hours.
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This step is a process for producing a compound (7) by hydrolyzing the

compound (6), in the presence of an acid. The usable acid includes, for

example, sulfuric acid, hydrochloric acid et al. 35 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 | to,50 ivalents, -30 ..

ot speLHE A Bt a TR A oAt ey 1 BT o Orciary
isolatiofnaadfvimideoion thriboe abtioncampinciorfesi o, caRTsiE EiuxeisT fatepdgressure,
crystaliMatidestBagtientempe rajwapmnahergeneralbydsim 3065tenBROE to isolation and

urific J%renfeﬁ%)a{ fgo%%g% 40 490C, Stél'he reaction time may be generally from

P hour'to 7b2 ho rs, prefera eiy from 1 hour to 24 hours. Thus obtained, the
(Step 3¢ompound (7) may be isolated and purified through any ordinary isolation

and purifidatien imnephadsfvigrekatnple; aopeentfdlionycdonioe nteatioony! group of
the con{RIRE [SAMEAHATRSRL [FevRIYSIRIlZatioN, solvent extraction, reprecipitation

or chromatography, or not subjec,te%jtfc; isolation and 10 purification, it )

may be SELEA4 GRS AERASHER Fhe 6 RSB )%aﬁ,f’%vssg%%m borohydride,
lithivmgroduskdiadtomimg woiaimethdildebdben liduliteratu fe dffde. éxd@erigtatoxyaluminium
ﬁthium}%%?ﬁ?&@%@. (Step 7) This stepr)] is a process for producing a compougd

I-1) of the inventio reacting the 15 compo 7), with a com

(i), (35S R o) SR TRER R Ak M LSRR 1 020
equivaigiioiRjptisedirens saiglforhilig vemetioh Qb dsrird i e hidthd enbivatited

in literatnee sferi gxam plgnBasesrardmxprdmeantsef die ptid eobynitfesig, with the
reactiO{lN/(%F 6% lﬁh‘@,q{%’e% %r,t’izﬁpin%%%é séﬁ%ﬂ?% _ﬁ-%!/}é?eii?{ﬂ@d}b%ﬁ}éﬂﬁﬂ%l%u1vent of

] y Pergamon Press, 1991), or a method similar to it, or a
dioxang SyinaGbAGHFEAAISE Wit i BriRTAR HhEth 6 SPESiRanyF fkg bEHT
nixed vattadh@Husimgra condensing agent well known by anyone skilled in the
art or acaQIAing;La A ESIRl AR AUQRBAID R et asidanydadsly from -
...method, an acid chloride method or a carbodiimide method available to
100 Cé?wgl%r?e skilled in the art. The amide-forming reagent includes, for
exampl&hhiemyicortiordeay Oxalylechilodie NohudieytlGHéxyrsaphdeitideom 5
minuted 1NEHayk2-bromopyridinium iodide, N,N'- carbonyldiimidazole,

diphenylphos orfﬁ loride di{%ht Iphosphoryl, azide, . o .
N N'- dislﬁé%sl rﬁ%a‘g o€ conour e,%g,)lﬁf%/ dge RPN aa\g?pg)r(laf‘ilgcj[ él’lrough any ordinary

caroona Isuccinimi
isolation apylgfiGépmuairdrainGp F3pYRkaAsBEHHRtiE h jareEHTBtipunder reduced pressure,
crystalBektlonosdizqdiemetaytin idazelisiuno:chl ehide: ethydpbk] orofor mbjetdd obistihtion and

prifi c%EJ)%[;?IJQﬁ?%Eegu%e@e aai%qu%gtsr@@r;ol- 1-yD-1,1,3,3-tetramethyluronium

exafluorophosphate (hereinafter referred to as "HATU"),
(Step Adenzotriazol-1-y|-oxy-tris(dimethylamino)phosphonium
hexaflucrbphesphateetsl f@bthdsayg focexampld ) prefeactostte duiopgind (4) with a

compcaiiPride; hretbyl33dimathaminopropyl)carbodiimide 30 hydrochloride,
2-chloro-|,3-dimethylimidaz Iiniurg.ch oride, N,I}I-éjicy Iphe%gatrlbc% i'hmide, g
HATU o BERSotriAE a1y R 8y st Y S T HOSPRG Rt < e, sodium

iam
carborhatex affgeriophregphate etistpiepyihalmidecfommiiey vedctidiiheshaselearsd are
triethyGORMEENSAIN0 RIemalafivaydpe used along with the above amide-forming

reagem'Thf: amount of the base 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.

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

The amount 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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The usable base includes, for example, tertiary aliphatic amines such as
trimethylamine, triethylamine, N,N-diisopropylethylamine,
N-methylmorpholine, N-methylpyrrolidine, N 35 methylpiperidine,
N,N-dimethylaniline, 1,8-diazabicyclo[5.4.0]Jundee-7-ene (DBU), 1,5-

azablcyclo[430é 0% %BN ) et al; romatlc amines such as rldlneh
o dime TRy REAREn S PBIEATIE TR BT SO TRERHEAg} h the
reactiomla@fitkhbydes. for exampsic! Prefestedeareitbrtideychliphiatio. ethyilestatnetal. Of those,

preferr@ @FETTRE, AeuitiRH)ARTAE, eRibldiLaisopropylethylamine et al. The usable
Conden&iﬁf:l é)r Ote%}QtCLUdea%? l];gr %%(e?-‘ql? lFro (F%d Oﬁy(p’%npre era%?yefrom 0°C to

hydrate, oxysu E&inimide,
50°C. N-hydroxy-5- norbornene 2,3-dicarboxyimide or 3-hydroxy-3,4-dihydro- 5
4-ox0- 11 3rhenzntiiaz aleyatal(ahthosen rexas pla,yHalsrigdisably from 5
minuie hlygg ;gybenzotrlazole et al. The amount of the compound (1V-1), (IV-2),
V-3 ?IV -4) or (IV-5) to be used herein may be generally from 0.1 to 10

equivaleriis RIS o BaId AR M TR B VARG RV HERS dunveltiv prinary
isolaticaraiig peafitimederstative, fretesaiply. framefubaton3 equvaientsunbaereduced pressure,

crystaiﬁ%ﬂpls'&ge(llt dalRiE X Péé aa&&ra@ma%@mp%%&%ﬁgae@mwa&n and
the above- 10 ﬁéntlgﬁ% % concretely inc dlng for example, amino

purificl b RG %) &'}%X F&Ribove- mentioned The compound (IV-2)
(Step 5o be used means an amino compound corresponding to the above-
mentionegd(%dpd)..GResately Raluing fansxain pie LR BilecaRRREHPESHd (5) with a
vano c{grresggndmg to the above- mentioned (11-2-1). 15 The compound (IV-3)
VAo e ised means an amino compound corresponding to the above-

mentioneeleretel), the arraaineNiditg croredathisi ecnimmieienntp stamde.
tetractlGO4NRSPOINGI BErIOIH) @odamentionedatide Jddinhhe codapaundi¢yedddide et al. Of
those, Pr%f%ﬁ&?a%?&&%tﬂﬂﬁﬁﬂ{%ﬁ%?m%%‘dte%&ﬂ%?}?a?ﬂ%ﬁﬂlﬁ?c&%ﬁpove'

mentioned (11-4); concretely including, for'example, amino compounds

correspJﬁamaotaﬂtﬁ&%@www H@a?ff-%eﬁﬂﬁrﬁafﬁamp?&ﬁwwﬁf relative
to one toberlesed the ansanEmineedampbuinchtbrreSpondifegtto the above-

mentiongg, @&@gf pnesgtely dncluding, J&Q&%%mf’rl% a%w;a@ S&?@&F@?ﬁiﬁ with the
corres ot e e t of th

st g BRI L LB W VLI B S RS (oY) THE.

dimethieuoxifsotrstbaivdieise adoNethoss e irvgdon diother reaction conditions,

and mayrhergensratinhfemuidaal@ogubaignisratative teoenepageivaleném 50°C o
| 000Cof the carboxylic acid compound (7) or its reactive derivative, preferably
from | to 3 equivalents. The amount of the condensation promoter to be

used mal'v&r3FHEpERaMg N aTepPe sImid eyptlRIEne Hebbiliert | bour to

24 howssed and on the other reaction conditions, and may be generally from 1 to

3010 e%Y@&%&%J@ Iﬁ'@@)ﬁ%&ﬂﬁ %?I%\@l@@fsgfa Q(?aﬁarIQQﬁéH:tﬁ%I%h any ordinary

compound (7) or its reactive derivative, preferably from | to 3 equivalénts.
sclripy 0L B IS DL B8 TBBPry B GEe RIS HETACL 5 dueed pressure.
crystaligativaleritsnpesferaloly. rifoesiptoteeguivaleatsgraphy, or not subjected to isolation and

purification, it may be subjected to the next step.
(Step 6)

This step is a process for producing a compound (7) by hydrolyzing the compound (6), in
the presence of an acid.

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.
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The reaction solvent to be used in this step is, for example, an inert

solvent. Not 35 specifically defined, the solvent may be any one not

interfering with the reaction, and concretely includes, for example,

methylene chloride, chloroform, 1,2-dichloroethane, DMF, ethyl acetate,

methyl acetate, acetonitrile, benzeng, xylene, toluene, 1,4-dioxane, THF,

dimethoX§btRefBCaAR dltHRTH Ik SR8 SOIVEHEAR RSN GieRb BYTHicHRe With the
reactiognsulringdéuso faldgarmsictidinxem perature).the solvent is, for example,
preferably methyene chiatiden shirrafnmm L Rsdisheroehiee passtanitil, sooc w
or DMF et al. The reaction temperature may be generally from -78C to0 the
boiling point of the solvent, preferably from O to 30C. 5 The reaction time
may be Geneseatipifione 08 o 96 HroliysTprefdrablip ffohn8 topRAckably $tom | hour to
24 houtdne or more different types of the base, the amide-forming reagent and

the condensation promoter ma used in this step, optionally a e

combne T AL B TR T L) o UL i apgorinay
isolatiog gt ey {rdtipurmigbotheb dorexamp'sramarytiaBratiern e pipifieddoreduced pressure,
crystalietioadsel dareexamplerponastiial N iconeesiraionoy ndefktRgeduckdlation and

puriﬁc%%ﬁsfﬂ%ﬁ)ﬁ%&%ﬁ'&%@m aRONEGgxtraction, reprecipitation or
ik _

chromatography. The compound (1-2) of the invention may also be
produce@‘?seeamﬂﬂbdt@tﬂ@famgm fAGacosR e 2375thed desgrihofigfiprature
(for exZm)pe, AVPIN148N~OH SOCK W N/ O process 8 OH3C CH3 process 9
(Step ﬁ;(l (8) (9) (10)H3CCH3 OO0 0O 011~~YO'X OZ. process 1I0WN
process 11 ZW o process'llz OdHOHaC CH3 (é} ) (1@ OHOL, C _
COOH 131 TERYAR D RAFrSEREE 1" Y BBIBEELE DALRS PVeyippyy reacting the
compoppdd@ssvith {8y (8)- W (1V-2), (IV-3), (IV-4) or (IV-5).

This reaction may be attained through ordinary amide-forming reaction according to a

150°C

method described in literature (for example, Bases and Experiments of Peptide Svnthests, Nobuo
[zumiya, by Maruzen, 1983; Comprehensive Organic Synthesis, Vol. 6, by Pergamon Press, 1991), or a
method similar to it, or a combination of the method with an ordinary method. Specifically, it may be
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 amide-forming reagent includes, for example, thionyl chloride,
oxalyl chioride, N,N-dicyclohexylcarbodiimide, 1-methyl-2-bromopyridinium iodide, N,N'-
carbonyldiimidazole, diphenylphosphoryl chloride, diphenylphosphoryl azide, N,N'-disuccinimidyl
carbonate, N,N'-disuccinimidyl oxalate, 1-ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride,
2-clllofo—l_,3—dimethylimidazolinium chloride, ethyl chloroformate, isobutyl chloroformate, O-(7-
azabenzotriazol-1-y1)-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 thionyl chloride, -ethyl-3-(3-dimethylaminopropyl)carbodiimide
hydrochloride, 2-chloro-1,3-dimethylimidazolinium chloride, N,N-dicyclohexylcarbodiimide, HATU or
benzotriazol-1-yl-oxy-tris{(dimethylamino)phosphonium hexaffuorophosphate 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-methyimorpholine, N-methylpyrrolidine, N-
methylpiperidine, N,N-dimethylaniline, 1,8-diazabicyclo[5.4.0lundec-7-ene (DBU), 1,5-

azabicyclo[4.3.0]non-5-ene (DBN) et al; aromatic amines such as pyridine, 4-dimethylaminopyridine,
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(16) O r,n RyrN R8 HN N-R7 HNRs HN tr4-Ca...: r Rs (IV-2) (IV-3)

R7 R7HN HNO RsorRsZY X R (IV-4) (IV-5) yy process 16 O (1-2)

[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-dimetlryl-2-hydroxyethylamine in the presence of a base.
picolinFHutidiseqerisdngs sddnoRidest for SXamgsielonrratmpiarpndensryatipitiniraiphatic
aminesNTNre@jf%M@W’@ﬁhMlﬂrﬁmﬁe Nr@@l@lﬁﬁ@f@}%&ﬁﬂa&%wﬂﬁ et a]. Of those

preferred,are t amine, N.N- djisa r]ogg amine ine et.al.
he % ens romo ? il { roxyben tna?ole
amount O% the ase may enera?fy rom eq |vaIe ts relative to

hydratq, Nsh vy eHeRimidss Nréyéb?ﬁbédmﬂb@ﬁ'eb?@f’ér%wbﬁﬂﬁnldfoo83 “hydroxy-3.4-dihydro-
4-oxo-BOUkalentsaz34 Ehe reabtian lerpenplengrefianedB YeneralybiioptriZdE toal.

100C, pAG(EGARIN O O0C o TRE TS fg%?g@w@ae(w SR s herein

from 10 minutes to 48 h oursfé) minutes to 24 hours

may bogspEBRLHRRIR dr e TR S NGB e e G e RISl ﬁ?é‘i/del ivative
(7) or ibanivenernetivintediriridywitm thé redetiovalorncretely, it includes, for
examp'@l@ﬁ&%ﬁﬁﬁm dvethyepechiousle o gmﬁn'@'@lﬂiﬁﬁm@%re-gﬁﬁdﬁw the above-
ace ﬁt? acetoni rlle A- dquane to}uene dimethox Xethane et
et S QTS T R RN PR Gl TSRt g oo
mentioflgd dbmpbund (9) may be |solated and purified through any ordinary 10

isolationranddgmpiticatinnanetbedsed, feheXxanamia o conpemtadiRisponding to the above-

mentlongg] %chrelflad?lrc e«% e%rpresns}%léeamq{%g :klllzcﬁl:l Q’cg OIV§ n nogactkg above-
repr CI itation or'c romaf’égrap y, ornot subjected to ISO on ar

mentiofefifikation, it may be subjected to the next step. (Step 9) This step is a
process Toe progocidgls-6pm peund (hanbyreading theoanapoespdn@hatithhe above-

mentio%g’dthml:&wg@@? including, for example, amino compounds corresponding to the above-
mentioned (1i-3-1).

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

The compound (IV-5) to be used means an amino compound corresponding to the above-
mentioned (11-5), concretely including, for example, amino compounds corresponding to the above-
mentioned (H-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
includes, for example, methylene chloride, chloroform, 1,2-dichloroethane, DMF, ethyl acetate, methyl

acetate, acetonitrile, benzene, xylene, toluene, 1,4-dioxane, THF, dimethoxyethane, and their mixed
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In place of thionyl chloride, also usable is sulfuryl chloride or phosphorus
oxychloride et al. The amount of thionyl chloride to be used may be
generally from 1 to 10 equivalents relative to one equivalent of the
compound (9), preferably from | to 3 equivalents. 20 The reaction
temperature may be generally from OC to 100C, preferably from OC to
solventg B o Re R RREIT Hfth e THE S8 GET T SR FOH PO A Sl gr example,
preferaphefesthplynfrohiotife. rrlilutdésin R3-tiobkgodmspesificaifjedefindd cthvé.
reactiongglvaptde @ﬁwﬁqrmw%éfg%eém% REnAMEANR NRLLSMPISHRTHRGhe
| Withftké%l‘re]@lctio ; Ié%ggxample, it includes benzene, methylene chloride,
SOl P RIS roMethane &t al. Thus obtained, the compound (10) may be
isolated TAWdegettifieidnth rongte apeibins) GSoratohoard pefkirkdyigrm 3 to 24 hours.
method Ofie far exanmiple - FORsey dratioPase e aRtIALiRMUAG e UGRMLe condensation
ressure cryst&llizz%ion ?ioxl\a’ﬁnt extratgztigé\, reprecipitation or -

& Euseh .
R a%oé’?aﬁ%y}%? r%togugjec ed to Isolation and 30 purification, it may

be subjetietPRAAEl Has et undidp 19 thivensignaraphe sekehpnd puritied through
any orifiedusingisncompaifitdt{ddybyoeattihgetaerpempotend (1) omiltentration under
reduceég}é*;é{ﬁlé?*a%?émm? Menpnetlsne kel ndhepesanseLippase.

The base includes, for example, butyi lithium, lithium , .
2,2,6,6-tEAPAIMBRAYIS DeTiHE TSP Bk e R 94 spdrsra inprg the following
methodamount of the base to be used may be generally from Ito 10 equivalents
relative to one equivalent of the compound (10), preferably from | to 3
equivalents. -35 The amount of 1,4-cyclohexanedione monomethylene
ketal to be used may be generally from | to 10 equivalents relative to one
equivalent of the compound (10), preferably from 1 to 3 equivalents. The
reaction temperature may be generally from -78C to 100C, preferably from
-78c 5to 50C. The reaction time may be generally from 10 minutes to 24
hours, preferably from 10 minutes to 12 hours. The reaction solvent to be
used in this step may be any one not interfering with the reaction, and
includes, for example, THF, diethyl ether, tert-butyl methyl ether et al. Of
those, preferred 10 is THE Thus obtained, the compound (11) may be
isolated and purified through any ordinary isolation and purification
method of, for example, concentration, concentration under reduced
pressure, solvent extraction, crystallization, reprecipitation or
chromatography, or not subjected to isolation and purification, it may be
subjected to the next step. 15 (Step 11)
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This step is a process for producing a compound (12) by reacting the
compound (11) with an acid. The usable acid includes sulfuric acid,
hydrochloric acid, paratoluenesulfonic acid, trifluoroacetic acid et al. 20
The amount of 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 ipd Ocequivalents. The reaction temperaturg-

v~ *sfrom 0C %J%ng»{efe(a fropp 20C to 100C. The regction time may be

z. Jgﬁpﬂmll rom 1 hour . 0 f&[iag_yg@lé»l h&ur tp~95 48 hours.

W THe reaction solgent to be usgd i this Step may bg,any oNe_ ot interfering

with the Ir’(la%f’(:‘g’t""?(S)n, and includes for exgamplgf(\)/vgfcsar, fope cyF,

1,4-dioxane et al.(gﬁﬁhose, préferred are acetone, T?—IF@ et al. Thus
olaaiged, the competfnd (12) may be isolated 7’ d purified through any
ordinary 30 isolg and purification methoe-of, for example,

’%&ntra@m\c Reentration under reduge c@
o olvent extaction, feprecipitatiop or Ciﬂlf natography, or not subjected to
proi@Qlation andwpurification, j-spay e subjeete

This step is a prog@ss for producing a cOmpopnd (13) by reducing the
compoundH@ ¢ SH:e reaction in this step may be attained in the same
manner as in E%above step 3, or according&? a method similar to it, or a
combination of the method with an ordinary method. -36 Thus obtained,

thpound (13) may b@tisolated and purifiest through any ordingson

ion and purificatioahethod of, for examgle, concentration,

d pressure, cr lization, solvent tion,

(8

uriffcationssit nay belsu tedtq she next s Op. 5 (Step 13) This step is a
w progess for produc\’Hg a tompound (1M¥by reactingetse conourid (13)
M4th a compound Li-@4) in the presence ofsa Base. The reagtion irPthis step
may be attained in the same manner as in the above step 4, or according
to a method similar to it, oﬁ%tn,combination of the method with an ordinary
methodR10, Thus W#ﬁe cogppoulpdgi4) may be isolated and
pRurifiedMhgaugrny ofdinary isolatibh@nd purification method of, for
ample, concentration, concentration under reduced pressure,
crystglligation; solv(ﬁ,a:g, extraction, reqr\gg,ipitation or chromatography, or
not subjggted to isolatiorand purification, it may be subjected to the next
step ep 14) égﬁ']lih\/(ii%ap is a process for producing a cgynpound (15)
/T mgglhe o paund (14) with a cyano;//qm)gound. 51\

R R

(1v-4) (IV-5) Wes.

o)
process 16 o

(1-2)
[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 L l-dimethyl-2-hydroxyethylamine in the presence of a base.

The base to be used inctudes, 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 1 to 3 equivalents.
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The reaction in this step may be attained in the same manner as in the
above step 5, or according to a method similar to it, or a combination of
the method with an ordinary method. Thus obtained, the compound (15)
may be isolated and purified through any ordinary 20 isolation and
purification method of, for example, concentration, concentration under
reduced PrESATHIY (ERpSTAMZARBN S BRERt W-itrattich Creph it ipigiabipgh from 0°C to
50°C. chromatography, or not subjected to isolation and purification, it may be
subjecteq d0.the ek SIER; $SIRRT) HRIS SIERIRANMPLERS.IOr RERMIEIEom 30
. acompound (16) by hydrolyzing the’compound (15). 25 The reaction’in
minuteptp -4l iay be attained in the same manner as in the above step 6, or
accordimytepaciiiethp dedinsilathto ¢ectipmsobmbsitrdtforsaf ithéirrethoditrenone not
interfe S MANHIRINSH ThuaARtAINR thlbecamRRENEIL1G) snayheRalaied andride, 1,2-
dichloRSiRed fhrough any ord %%{Xnﬂ%féaf%%gd punf '%%é"g?m”& (090 N dU at. Preferred
example, conc n?ratlorf, concentration under reduce pressure,
are chlggsferallizwtiorersoiiiondextidegbd; reprecipitation or chromatography, or
not subjegiediqiizalatiotoandudOPLHECat () dtamay pergidd ectediandinerdinary
isolatioEll%éE)ﬁ()}? ottt obs ?&98;5%%;8rgo%%éﬁnf&’crio%r‘%%ce'vﬁ\’;%]ﬁo%%ﬁ%?Féaﬂaed pressure,

) of the invention by reacting the  compound a compound
erystalligytipp. sRr ot qriyagiiopareRsesiPitriss) oTHE BRSPS L BIRTLE feisolation and
purificgitainechdn iheubgartedmeathneeastiap.the above step 7, or 35 according to a
(Step gnethod similar to it, or a combination of the method with an ordinary

- method %\(ﬁ)m ound (IV-1 fin_clu es, for examg@, _ 4 (9) witl
N-methy K- Y ErdHSETR YDA - HSMR R (A HBIATE Rt SRR nd (9) with
thionylickRegdninoethyl)piperidine, 1-(2-aminoethyl)pyrrolidine, N,N,N' -37
trimethyigthylenediamine iy drbexNidN otimetyisihyie nesianitgoxychloride et
N-ethyl-N- (piperidinoethyl)amine et al. Compound (IV-2) includes, for
example, (S)-1-(2-pyrrolidinylmethyl)pyrrolidine, (S)-I-
(2-pyiroildingmasthy Biiseridiblerifs yore2usihewliRg Brrstsyiy pipridin dgruivalents
relativé3)-dné 2dmpiperidingiirethydjpynolidietabial ricam podiegh (MMed)sincludes, for
exampleﬂ%'@a%md %Rﬁ;@ﬁﬁ}% ’nqa'ﬁ%béé%ﬁ'@fméﬁ 100°C, preferably from 0°C to
cyclopentylpiperazine, (R)-octaliydropyrrolo[l,2-a]pyrazine or
" I-ethyl-(3S)-methylpiperazine et al. Compound (IV-4) includes, for
examplelhd sgacyoiopentyl3bpyerelidipytpdN M ethyasrméSdours, preferably from 10
minutNeb A$RRkLyl-3-pyrrolidinyl)-N-methylamine et al. 10 Compound (IV-5)
includes, for ex e, 1-(1-isgpropylpyrralidin-2-yl)-N-methyl- ‘
ethan ST LA AR R eSS FRb o 13 AR vy ne o
interfermgynid 1Bolatctoand purifisg!ehfonghiderieemeinangtisdtatiom ey, 1.2-dichloromethane
et al. purification method of, for example, concentration, concentration under
reduced-pressure, solvent extraction, crystallization, repregipitation, or .
chroma%aasﬁﬁfﬂf% B e R R o

isolatign gpdpuprsaiipeRe fndelapiprsan b st st itle fOMRRMTRY Thandstrcduced pressure,

crystallization, solvent extraction, reprecipitation or chromatography, or not subjected to isolation and

50°C

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 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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O'll R7 'ol R7 OciT16 Rsa(1lr Proces 17 O RR 7 0 (z INX N*~NRs Z ~X
,FINUJ ~/~-ry Z/~-X K'SW ~~n RSIWW (mM20O-(mM2OR61m2R or O
0 (1-4) 0 (t-5) [wherein R61 represents a lower alkyl group; Hal represents
a halogen atom; and the other symbols have the same meanings as
above]. 20 (Step 17) This step is a process for producing a compound
(1-3), (1thy spqaesyiol.fhey drhsntisd Bie reaem e sep subriietdormifagenerally
from 1 (-1 2Juldadn) romafl<l3mefdieyinventien, chishuis Withiprtiiestopet ihe
eqvim%&(g‘ve-mentioned formula (I-1), with a compound (17) in the presence of a
ase. The usable base includes, for example, sodium hydride, potassium
hydride TRAIERRHCDS RYTIRE BERIRAGH sEmOf o ks Péteprelrdly from -78%
to 50°(NaH. The amount of the base to be used may be generally from 1 to 10
equivalens,talatixeite. ARSHRPNRIANEAHNG FATROUISH Hodrl brékski9)iRn 10
. (1-1-3), preferably from 1to 3 equivalents. -38 Concretely, the usable
minutex G SHGHE (17) includes, for example, ethyl iodide, methyl iodide, methyl
trifluoroiitethsisitforrtentrivdth yben dttilissifo mete bevathyie not interfering with the
reactioR iGN RRES YHonatep IR Y| SramidaerethylRramise etk the a0autOpreferred
. THFthe compound (17) to be used may be generally from | to 10 equivalents
5 relative to one equivalent of the compound (1-1-2) or (1-1-3), preferably
from Ito Bregehvaneatdhe REBRpPBEificaiya fretatedand Ruidadsbroash ey dinary
isolatidiSed fulificastapranydeg, dmeaneprototttarfating swibctheteaction r&daked pressure,

161,15 Nl - tal --'aionan
soivenfén‘%%‘ﬁg?a'g%rﬁégﬁiﬁb %ﬁ%@ﬂ%@@?‘%ﬂ%«%‘a@ﬁ & n&@@bﬁ?&@&'?oﬂéstoé tion and

__ tempe from-78Cto 1 preferably“from
purificaiins, 4 mappRe Fégt?ﬁfﬁqgfﬁﬁésﬁ%sﬁﬁ"generally from 10 minutes to 48 hours,
(Step Jgneferably from 10 minutes to 24 hours. Thus obtained, the compound
_(1‘3) ’ (1141)5%6(&1}53 B?@ééé%%ﬁﬁﬂ@é@&%’%&%@&ﬂim@%ghe&ﬂ}{gqmi B&Rpound (11)
isolation and purification method of, for example, concentration,
a‘b?fﬂé‘entration under reduced pressure, crystallization, solvent extraction,
reprecipitetiorride epiroinvdder sipfyicsitHe dompoisridifl reYasflugaesulfonic acid,
rifluctbMentigrmay be obtained, for example, according to the following

methOd:Tgegln%%%$¥tﬁe|X09dllJ t%ldsg.!l[\rlnNagf%%Og\é}{elréﬁl)lzl I&an 0.1 to 1000 equivalents relative

to one equivalent of the compound (11}, preferably from 0.1 to 10 equivalents.

with

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. Of those, 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 to it, or a combination of the method with an ordinary method.
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m2 0 (7) process 18 0 (19) process 19 1010 ZI-Y~IX NI RslIRio 4 X O

s KN'W 11 10 NH (21) Wr (~N Ro m2 O (20) process 20 ma 6 Rs

[wherein Pro represents a protective group for an amino group; R9

represents a hydrogen atom, or a lower alkyl group; RLO represents a
hydrogen atom, a lower alkyl group, an aryl group or a heteroaryl group,

or 20 RBhandbRinedatogetitenddih ad- tte iSolmedivdredibyd badkygh groupdinary

isolahcﬁfﬁ&@ﬁrﬁt@ﬁfoﬁ){ﬂé%@m égﬁiﬁﬁén&;l%ﬁﬁBﬂﬁgsc@&&Q%% (RéePrdBled pressure,
crysta}h%atm?ltesglve & RIORReR f%ép rcé()j o 2 GR00% ?lg&gé %br}lajg Cthgdt 0 ‘301&12101] and

veLmentioned . com "With a comp & reaction in
PU”ﬁCﬁEﬂ@stb‘ﬁaﬁhWB@@&f?éiiﬁé@l@rﬂw@@ame manner as in the above step 7, or
(Step 1@gcording to a method similar to it, or a combination of the method with an

OrdlnaryT'mS"s'ﬂe lsa L0 %b%%%%&? QYRS (NSHY iR SRR sund (13)

~ 1-Boc-pi eraz 1- oc- [glpe zine,
with 2 gopeR ﬁél‘Bé‘Fﬁ/PrﬁFﬁé‘?‘éEfﬁ’e #Cacetylpiperazine, 1-benzoylpiperazine,
1- benzylipipesazinenahalstthuaobiaindddheticorapoundnE 93 maye bbove step 4, or
accordii@ @ts%aﬂgd%ﬁﬁ%ﬁmug@&ﬁ%ﬁ%ﬁ@%@ Inalriion@nd prificatiomod.

method of, for example concentration, concentradlcon und

pressurd " {RBIR A ocHI0MM L8, BB AL &rtﬁmug‘g any ordinary
isolatighsodatigraiphynahebes bjestow o disotatioriandoptmfietitionnderiedpird pressure,
crystal ﬁﬂﬂigﬁtﬁq‘l&lmﬁtr@%rﬁ%&&%ﬁ&ﬂaﬁbﬂ' HiroSteBge i PIGesS (e REQI HGtion and

ou 23 vm the amino-protective 10 group from the
purifcamn “pmaﬁn?igljg %t‘éé? Q%ve step 18. The amino-protective group

(Step \"h)ay be removed accordlng to a method described in literature (for
exampleﬂ{?g@ﬁ@cisi\aqa@ewﬁsri prodigania Synphesis,1 BybT WctbseBncodndund (14)
w;tha%?ga ‘]90}?5‘ y & Sons, 1991), or a method similar to it, or a combination
Re me W|th an ordinary method. Thus obtained, the compound (20)
may be Q&ﬂé‘iéﬁ’%&‘ﬂﬂﬁﬁ‘éa T?%Efgﬁ@ﬁ?ddmﬁ%ﬁnig’?%?éﬁéﬁ‘ bove step 3, or
accordingrificatiohathethida af ifar examipleticornt @rtratibngd sathcantrétieny urded.

reducedwﬁ{@%ﬂéﬁ%&%@l@%ﬁ@@ﬁ' tb%@&@@lana?qmm%%hfaay ordinary
chro at%gra hy, or n(gf)és 0(Jected to isolation and purification
p

ol G PR RO il TSI PG AR B GLLLPl RroAlg Presse
crystalitimmp stndi($xBroiothecpveintiohoh pirelzetirmieeertR0oc am puRipte2@)isolation and
purific@biaineddngheisReve staR d&wikha compound (21).

(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 if, 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 fo 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 invention by reacting the
compound (16) with a compound (IV-1), (IV-2), (IV-3), (IV-4) 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 2 combination of the method with an ordinary method.

Compound (IV-1}) includes, for example, N-methyl-N-(piperidinoethyl)amine, N-methy!-
N-(pvrrolidinoethyl)amine, 1-(2-aminoethyl)piperidine, 1-(2-aminoethyl)pyrrolidine, N,N,N'-
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The reaction in this step is so-called reductive alkylation, in which the
compound (20) is reacted with a compound (21) in the presence of a
base and a reducing agent to give a compound (1-6) of the invention. The
usable compound (21) includes, for example, cyclobutanone,
cyclopentanone, 25 cyclohexanone, cycloheptanone, acetone,
trimethglgfbyigmdngiz. Biranvhendhttdpaiyipdtnedigoriesdnetis-N-
(piperifipiseideiyide ceaetaldehyde, propionaldehyde, isobutylaldehyde et al.

e ameuBaLITTi o ReHE (33 da R e mabr ASSHLL oM R e, (511

10 equivalents relative to one equiva he compoun préferably
(2- PYITﬁBﬁ*ﬁ‘Y'EB@é‘dR]R?é]I@ﬁ?s@Wé@é’é?ﬁ@%@é@?ﬂ@%‘@%“‘?&lﬁé%ﬁidré
piperiditighihylyhmesdiitirettydamine, N,N- 30 diisopropylethylamine,

N-methylmoroheline. d}hﬂaﬁm@%r&mg N;Haﬁmmsmmynﬁ]&;b@lyl Iﬂ:%razme -

amount of the base to be used ma e generally fro %; ivalents L
RSN e M QU e o

equivaleps sl lﬁléérlé}emém;rfgr&g@npimNddecswfgwee%émpwohdmy )-N-
methyléﬂﬁ%é%rW%%i@cﬁﬂ%ﬁ@iﬁyib\lﬁ%ﬁ&%}n&%ﬂﬁ tacid-NaBH(OACc)3,

sodium horoh dn%@ al. th ref ?IareZnC % i
acetic acwﬁa %t) P gos ér%}%u TF “S%%Iug gaqécrl{fl to)f) use(ﬁhyl

methanegRitsect@nerally from 1 to 20 equivalents relative to one equivalent of
the compruneh e, preferapbydaomey 3otk Qﬂwﬁt&lﬁ sy bAQsHlekspedipiaatiyt through

any 01&j gflnqulgpgn %%%&)rnf %&{%‘3%}%&?@&"%‘89@% %e Sé@;?céﬂ@é(ﬂ%ﬁ AN ARG under

intert fering wit reaction, and concretely includes, for example,
reducefh e SehtABIAHISPoROYRHRI RSy ISP RIBHIGR OTHIE MatoRRRRane et

al. Of thake cprefeneéd(bbe Maihaddl;ettaho ipmetoyleae behlorfadedStatmample,
accordiRRRIIQR ISMREIaMGmay be generally from OC to 100C, preferably from

0C to c50C. The reaction tlme gay be generally from 19 mlnu;@s to 48

mintitesf6'24 hours>Thus o the RY"-Hal
'ted*an purifiely

any o y 118
concentratlon
sconcepiration under reduced puasaure Crystalligation gsplyent extreetitn,
reprecipitation or chromatography. The compound (1-2-1) of the invention:
OA-_YfXNv ZtR6 W' O O [wherein X1, Y1, Z1 and W, each
«_ independentl¥ represent a methine grqup or a nltr\;\)gen atir:ﬂ: butsll of 15

f% ¥z, anthaw, ae methineroup; Ar r&pr S r
7 roaryl group opt bsgiuted with a |OW§ ;zmroérp, wer
tom, a cyano group et o
I (-4 o {-5)

lkoxy group, a halogmz
i (1-3)

[wherein R®' represents a lower alkyl group; Hal represents a halogen atom; and the other symbols have
the same meanings as above].
(Step 17)

This step is a process for producing a compound (I-3), (I-4} or (I-5) of the invention by
reacting the compound of formula (1-1-1), (1-1-2) 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
hydride, 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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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 haZz\y,:x,0 \NkN-~N p Ar-B(OH)2
vw, R6 22) O process 21 (A) 20 [wherein the symbols have the same
meanings as above]. (Step 21) This step is a process for producing a .
compound i 0)t P iR CARRBH DY (A ARG tHE T E5HIBGH ﬁmﬂ?%&‘%ﬂw gethy! iodide,

methyl¢tihyormdh@innthe présdnoéhplsal ase.andtypatadivencodfahpst, Miktbyl bromide,

ethyl bRASAJREMdes, for example, sodium carbonate, cesium carbonate, cesium
ﬂuo“de.’ngagnalgx%J(r)? t(f\ngrcb?nn%herf (gqgjtcrﬂf? gégj I%éis 9 I%mar% rbfcr) r}gtF to 10 equivalents
potassium Ardhate, po?a sium phosphate; po aSSRim acetate.

relativgytgrare gt e prbritoi senpgesd ylaimihélet 2) oT Hel st stihtrabthsaa b dotd dsaivalents.
used maysbogenenally-fies, hd aldeqiivalents ipkativanioskeaivedient one not

imerfel%tl %%tﬁ%@ga%?gn(ﬁ%ﬁper %fr%@é,’ l:’f {1[; t!: t%?\f ?cgl"ﬂie\{%?ﬁgia}ﬁi]dé:n ﬂ-efl-“ et al.
aes, or examp[ge,

palladium catalyst inclu
tetrakistﬁb%%%ﬁﬁé@ﬁ?ﬁ%uﬁhmi Grgenerally from -78°C to 100°C, preferably from 0°C to
50°C. dichlorobistriphenylphosphine-palladium,
dichloro@,J,histdirhenviphesrhingleasenelinaladiug o RRlI 3Gl from 10
. acetate et al. The amount of the palladium catalyst to be used may be
minuteg It A Hrom 0.01 to 10 5 equivalents relative to | equivalent of the
compouhtéRptprefe tabbpifremnd 05 d 5 quilalents. b i lsthpelmdi{iay through
any ordlEHOA6Sa{RhH aXaRPIB.dheh cRMNBa UNds RIS d dREaRmRlesSdehirddoRther
3. The com nd. (22) includes, for example, pyridin-3-ylboronic acid,
reduceg );/)}rlzﬁlsrl]l_rﬁ,_ f’ 52%}%1%?153%%);i.vgnﬁ?nﬁgﬁﬁt}g{ayrggrreo%;lné't%éra ,or c}?r(yma ograp%.y. |
2-methoXypirinmind3Lyibel Sisiéaenton 1 (osSipiddi feseyBasniecading to the
followagitheBrpaethylpyridin-5-ylboronic acid, phenylboronic acid,
(1-methyl4H-pyrazol-4-yl)boronic acid et al. Nobspecifically defined, the

zf Y“‘“peac an sélvent may beyany one ﬂo‘ﬁmgrf inq‘\\Mth e reaction, and

: for%(ampzkg._ethylene gj&cc}l I etféﬁr, DMF, toluene, THF,
ane, benzene, acetone, methanpl.etal. 151 r{():tion
9C 10 the reflux temperature of the
action §glvent, preferabtily from room temper@fyfe to 150C. The rea%étion

e genefAR§SFORY 0.1 hours %o 72 hours, preferabF ST
hours to 12 hours. The compound (1-2-1) may also be produced

v according o the following @ethod: Ar-Sn(alkyl)3 (23 (A)
27X jﬁ | =" U\
Vl\il o N/\ RQ Rﬂ) ﬁ s N /\t
7 d\k/NH (2]) W (Lk/N 10
( o r - " \\/R
m2 process 20 9
0 (29) o (1-6)

Iwherein 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 Jower alkyl group, an aryl group or a heteroaryl group, or
R’ and R'" may together form a 3- to 9-membered cycloalkyl group; and the other symbols have the same
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).

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.
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process 22 20 [wherein the symbols are the same as above]. (Step 22)
This step is a process for producing a compound (1-2-1) by reacting the
compound (A) with a compound (23) in the presence of lithium chloride
and a palladium catalyst. 25 The amount of lithium chloride to be used
may be generally from 0.01 to 10 equivalents relative to | equivalent of
the complesuwrabiayopreterd bly frorido %o sraisy bidenimmipal aBiem

homopg@taimt insligerden®yamplgsieinkistiphemdphasphinecpalagitinne, 1-

chIorobl%‘,trfphenylphosphlne palladium,

benzyl%‘fjeh?oro Iel -bis(diphenylphosphino)ferrocene) aIIadlum aIIadium )
acetate €4 OrtABeshibe FrRoparrd philnyhedse egéh@fa%#v%%dmary

isolatidd. @dd toudif 30 caquedale nis e lativep e teguivalent, eéﬁbﬁ;@ﬂm;aenﬂe@l @)ced pressure,
crystal RFSH 85394}%@9 '&QaQé&P T fgéﬂ;%% GRS: hRSSmRAUNT, (e ki Ut‘é&%a Qiation and

xamEe 2-(tri-n-butyltin)pyrazine, 2-(tri-n- butyltln)pyndlnee al. The
purificafing, gy ﬁ?@%?ﬁﬁ ?ﬁ}trffﬁﬂ’f be generally from 0.1 to 50 equivalents
(Step IfBlative to 1 equivalent of the compound (A), preferably from 1 to 10

equivalepys. 5141? an%@%@'m%&@n%&%@&&@g@@?b%g%miﬁga@%Qﬁlﬁ@)ﬁ)rotectwe
ne not interferi |tE| the .re ctlobn andl %udes for example, DMF,
wroup S

m the c ne m P
uene oxane, penzene, ace one et al. The reaction

tempera’f#}?eamayb*@tg@werﬁwﬁmm btk resfiosd Ripe ragtned dedprebed in
;terauﬁeafﬁmmEmtow@m%ﬁﬁgm@@mwgatwnmmfﬁ%%d John Wiley &
Sons, 1O$ﬂ tion, Urmg, | %b&% erplly fram i h %}Setﬁ%dh“‘?ﬂshpr%}‘%&ab%&f g
hours to 1 ours T uso talneé ﬁe compound 1-2-13) may

isolated HHt Pififee: theGOERMAY Gﬁauwavﬁgam%@ﬁ%gﬁw any ordinary
isolation etldgadfichoibe xauh plisy fefm eenirgit prync anes ik ationcunaidsr ectisg @stiuced pressure,

crystal REESRY r?olvi%&é%lb&%ope ‘?‘9(%?@&@%3%1‘3&3{@&5%3@%@}19&% ected to 150161:1011 and

" chromatography, 10 A’ compound of a formula (1-2-2) of the |nvent|on
purificgyiop. hmay he sy l?\CIWdI\PIg“??%EX\t/\? ¥ 0 (1-2-2) [wherein E represents a

{Step ABwer alkyl group having from 1 to 6 carbon atoms, or Ar; and the other
sym bolsmt;estu}ﬁssaaﬁa@e@s% abovalmay Do RIRAHE ek for GXARMNBon by reacting the
compoung ?561) tg?nt !Ieoggl SR e“?gwn'E aoclalm);()%ugcf@lgl -2-2) process 23

The reaction in this step is so-called reductive alkylation, in which the compound (20) is
reacted with a compound (21) in the presence of a base and a reducing agent to give a compound (I-6) of
the invention.

The usable compound (21) includes, for example, cyclobutanone, cyclopentanone,
cyclohexanone, cycloheptanone, acetone, 3-pentanone, 2-butanone, 3-methyl-2-butanone, 3-hexanone,
formaldehyde, acetaldehyde, propionaldehyde, isobutylaldehyde 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,-NaBH3CN, 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 generaily from 1 to 20 equivalents

relative to one equivalent of the compound (20), preferably from 1 to 5 equivalents.
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15 (Step 23) This step is a process for producing a compound (1-2-2) 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, sodium hydride et al. 20 The

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

equivalehisspetaivailgefiaet i&?ﬁ|§ﬁf%ﬁ%“@aﬁib§a HerPFAY, DireterdBty oy one not
interferftg 5 el thiv alentsn, Bhé compelyride{2desihol ¢despkomexamy|efimetharotpform,

methyl &Nk RaRANGl4 butanel and Gengyl dcohal elabWheRE d&haAWSlihylene
. .alkyl group, and includes phenol, 2-hydroxypyridine and 3-
chloridgy droxypyridine et al when E is At. 25 The amount of the compound (24)
to be usHtt magfibetgopearilly manbogne Bl feeuiildatdPelatvelashly from 0°C to
s0°C. equivalent of the compound (A), preferably from Ito 10 equivalents. Not
specifically defined, the reaction solvent be any one. not interferin
o e R I R B rom 10
minutelAehtrtoluene, N-methyl-2-pyrrolidone, THE et al. The reaction
temperatbiie se@ashb generadbyfiqinPnaobthrdafidatampatedukeofiihey 3linary
isolariJPARHRNBRIVER BRI LR LOMIROMLRMARIAIS 206 iR WD8hccd presaure

reaction time may be generally from 0.1 hours to 72 hours, preferably from
orystalizafiqfo e 18! PHHOURE: FPAITSRIEHATR &6 SHFRIMEGRIBENd (1-2-2) may be
isolated&wed pupifiad (heoligh Grynecdimary isolation and purification
method of, fopexample,.concentration, concentration under reduced
aPrgssure 0. lalh;ag@j solvent extraction, reprecipitation or
@r‘ﬁrﬁ atographysA compound (1-2-3) of the invention may be produced,
faw hpte, according to the following method: R91 R9t 0 NH X25) ~I N
R92 ;BXt ,(I\EW (A) R92 Z, Re p process 24 W, 0 0 (1-2-3) [wherein
R91%@nd R92 are the same or different, each representing a hydrogen
atom or a lower alkyl group, 10 or R91 and R92, taken together with the

{whereﬂ{tgeg?n 2;[?1% %’%Q&E*ﬁ%&%&%gﬂﬂ; J%ﬂe%fa’ ﬁ%tﬁl'ﬁg gﬂ%ﬁ E?Qx nitrogen atom, but all of

nitrogen-containing aliphatic ring optionally having tituents; and the
X0 Yo @t SYntIG AR Ba s s BlsBUSTStegplyr heteroaryt group optionally

substituted with a lower alkyl group, a Tower 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).

0
hal
82\1\-Y12X1 ‘\\\ILN/\/@}'} Ar=-B(OH),
W, Y R? €2)
1 = ([-2-1)
process 21
° w

[wherein 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, sedium carbonate, potassium carbonate, potassium phosphate,
potassium acetate, potassium 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 1 to 5 equivalents.
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This step is a process for producing a compound (1-2-3) by reacting the

compound (A) 15 with a compound (25) in the presence or absence of a

base. The base includes, for example, potassium carbonate, cesium

carbonate, sodium hydride, potassium phosphate, sodium carbonate et

al. The amount of the base, when used, may be generally from 0.1 to 20

equivalefehdladive: satadvstjonedentor arnedmisualre (e pieberabine frahadium,
dichlodébhtaphinAlgniph2R-phadmeunhedthe compoiidy(ah)imibe)rsedmapdRdiumn,
palladig%ré%@lé( J{?[n 0.1 to 50 equivalents relatlv_e to | equivalent o.f.the

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

defined, e PR3t ShIEO R A YIRERY BhESADIRSTERRRIIIAREP-OL to 10
equivateactidajand irguiddsytfof hxampleyddNIB, MefeatilyliRpyridlidcneuivalents.
toluene, Hengengy i 4AdIMARes, fikxl A, 4R INGIRAGUORIGRRSIFtptes 1, 4, 32
may be generally from OC to the reflux temperature of the reaction
solvent, preferably from room temperature to 150C. The reaction time may
be genefalydrarauodi(Boursttdez X drovespeeferalbhy3fodpnront: dodimsytolin2t-ylboronic
acid, p_?ﬁﬂiﬁingﬁ]ﬁjwmmm, i@tﬂ&ﬁﬂﬁ?ﬁﬁé@@gtﬁm H'%%cfggﬂgﬁﬂ&%ﬁgﬁim@ﬂboronic

. taine e compound (1:2-3) may. be isolat urifi L

a2 R TR S YA e o i e
al.  concentration, concentration under reduced pressure, crystallization,

solvent axiygelicivatBpietipiatio feartioh romaiogratyanddnnthengiegidd with the
reactiom?m%t%glagegqgrg&ﬁ %3 gt%l@ﬁgf%?%%g%ﬁn@t &h‘é\/p %ﬁﬁﬂpté%ﬁ%ﬁ I%F alr,]&i—c?ioxane,

W1, the nitrogen atom Iis adjacent to the carbon atom td which’Hal bonds.
benzeng, aBiAIGUREIER)t AL 8) or (1-9) of the invention: 00 N~R N10 Y,X

%0Tr AR rq8c(bBietip@rtbruarbinthe diintholdMave tbhecfamemperature of the

reactiNEAURD S8 3RQUElMaYLe RFeAused.acgerding to a method described
in literatyre (for example, Journal of Op[ anic %hemlsté%lg?& \%ol. 41, No.

15, pp. oS HBYS Hn SN P i, B dB b A oR g p Ry from 0.5
hours ymé2Hwdrwvith an ordinary method. A compound (I-10) of the invention: O z

X NXR WhblEdnfaokind@)-210 [beneinthec.aymebalehaye thensanevnaanings:

as above] may be produced according to a method described in literature

(forAsxabnslisyav(95/28389), or a method similar to it, or a

(A) - (1-2-1)

process 22

and 33

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

This step 1s 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(diphenylphosphineferrocene)paliadium,
palladium acetate et al. The amount of the palladium catalyst may be generally from 0.01 to 10
equivalents relative to | 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 ¢t 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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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), (1-6), (1- 7), (1-8),
(1-9) or (1-10) which is within the scope of the formula (I) has a protective
group in X, 15Y, Z or W, the protective group may be removed to convert
the starting compound into the objective compound. The protective group
may be Mehibebicabz drdiviy 1 arrietinn doliest mss dainlitetatiptdnfgtering with the
reactiogXauhpldydrofectivenGio IPSANrganidiBy hthesis;leybtnAbheGieene 2n4l.
Ed., Johy, Wiley & éﬂﬂégéa?egﬂuly%ﬁ%%ﬁ?%lg%ml% {9l IR CRIMMDANLRS the

. of the method with an ordinary me ) These compounds may be
reaction SplveRt Ry 1S WK A B e St RIIRE B4 9s edicines, according to any

ordinarylimethodorOmths aydrteangrdie feaitd driduhaccidigimayebeably from 0.5
hours t80AVRHEd into free compounds also according to any ordinary method.

The carbamoyl-substituted spiro, derivatives of the invention exit as .
 pnarmad B R A e i cxdinars
isolatiop andyPoaHERS Betnd dolaaommlrrrieci2brHremspe foriidia [gduyed pressure,
crystal (fzdiidy), {Ivkn? px (et rébrddiphlat@od br Chrdniodraphgd 3),(1-2-4), (1-2-5),

(1-3), (138) (1-5) {1:0)r f1-70y 158 (2901 (1:10) which is within the

scope 0 tﬁlel?grrr(él?aa(lg&ﬁles(g c%%épéunlage%gy be formed into salts or

esters alcceptable[Ks}}i‘nre%::‘ir s dccording to any ordinary method, and

E—o0n thexcon thesellts sters may be converted into free
cd(np accéwding to any ordinary method. 5 The acid addition
salts- ~for example, hydrohalides (e.g., hydrochlorides,

idles, hydrobromides, hydroiodides et al), inorganic acid salts

gtrates, pgrohjgrates, sulfates, phosphates, carbonates et al), lower
allcylsulfonates (e.g., methanesulfonates, trifluoromethanesulfonates, _
[wheregiiaisassnyhatew ataly! srvauioisdsmel 4o, Ssabsantuniiondtegnd the other symbols
are thepdiatusndsutfonateés ghalkedrdanicaacid, satis-dagto iataratetosuabiniates,
10 citrates, tartrates, oxalates, maleates et al), and amino acid salts (e.g.,
glutamateé,_a?t;@r Bes et al). The base addition salts include, for
example, alkali metal salts l(_ez_gz sodium salts, potassium salts et al),
alkaline eartrllon}%a,gsalts ((eg 2:a|cium salts, magnesium salts et al),
ammonium gaﬁs, anhd organic base (e.g., guanidine, triethylamine,
ﬂi yclohexylamine et al) 15 addition salts. Further, the compounds of the
invention may be in any form of hydrates or solvates of their free
compounhtis Ses P PR CERTIBHIE SfMerrsiiA (12 d) Brsasiéng the compound (A)
with a phiapnmdepticallyapeepiabléSaits. may be administered orally or
parente rﬁk@’uéﬁa%'@é@@iﬁéﬁ&i@s{ F&Pa&%}ﬁé’, %Qgﬁng E&ﬂ%ﬁ@%é‘?%‘&ﬁbmm carbonate, sodium

pharmaceutically-acceptable 20 additives may be added thereto to
carbongierspfye GafidisshPéparations in accordance with the intended

administfatiemeouitef tihe teot. tv beinud adpitesigetefaily (1ded 2 theifidddts relative
to 1 eqahRNGITBREUHCALLAMPOSHIRNSL MaYKRG Wseddrrgingincluding, for

exampler elatin, Iagt si,_]wl;iée sugar, tit niumtE oxi e,tftar':h, crg/stfa\ltl)ir{e { and
cellulose, 3?8?%‘3&}“&0 ﬂl het uyfa%eﬂu oser cearrBeoﬁfl/?ﬁét y?%%ilﬁﬁ%%&%or"n&m an
benzyl alcohol et al when E is a lower alkyl group, and includes phenol, 2-hydroxypyridine and 3-

{Step

hydroxypyridine et al when E is Ar.

The amount of the compound (24) 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, 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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starch, microcrystalline wax, white petrolatum, magnesium metasilicate
aluminate, anhydrous 25 calcium phosphate, citric acid, trisodium citrate,
hydroxypropy! cellulose, sorbitol, sorbitan fatty acid ester, polysorbate,
sucrose fatty acid ester, polyoxyethylene, hardened castor oil,
polyvinylpyrrolidone, magnesium stearate, light silicic acid anhydride, talc,
vegetabléoitagiemAjn i coumaliy fisie, Yol dpie tegI)ew!s. poneirbjidien 0.5
hours t8lye@bueyclodextrin, and hydroxypropyleyclodextrin et al. 30 Combined
with such addifives, (e SampoUNP6 e Ietan May BEIRmIAIER an orainary
~into solid preparations (e.fg., table S, capsules, granules, powders,
isolatiog padasmibiiasgranertRilod TprepPratio AeNE LS acaBaHOn HKleh Sfiped pressure,
crystalThese, psaparatiens @anepeppaatiaect thamamethod known in the filed of
pharmageyfical ;aMPOs|tigns. EhsligidDePaRiions MAKRRIR SUldng to the
form that is dissolved or suspended in water or in any other suitable
followinefikidbefore use. 35 Especially for injections, the preparation may be
dissolvedsr suspended, if desired, in a physiological saline or glucose

solution, a?rq\l@ (%Jffer angka preservative r@iﬁ be add ereto. -46 The
preparatigns may contaim the Compou nd & Al tyemMionin an amount of
i fromls’L.O to 6098 by weight of the

(a) from 1.0_%0 100 % byurdight, prefe ony, .
preparatien.2fhe compoun 1of/h auention may be formulated into
preparations, for example, accoyding to the following Formulation
Examples. 5 (Formulation Example 1) 1@i@atts of the compound of
Example 1 to be described hereinunder, 15 parts of heavy magnesium

[Where?r)l( lgﬁ %ﬂq{%%@%rgssg f tlaac%:tgéﬁzr%rﬁ UQ Igorgmrlé/se[,n g(eda 3 8{.5%1611 ra% a %(r)\zllv%%vrgr glrkyl group,
granu?ar preparation having a pa’rﬁc‘fe SEE of atmost m. The
or R” pid Bardnk fsserieapstidie it ghacsapsyhich 1oy boih et Erdmsietzyed
nitrogdcPakining ingleomnpoundiefdixample suisibedeserbrddieieinuboenrd be same as
abov e}parts of starch, 16 parts of lactose, 21 parts of crystalline cellulose, 3
arts of polyvinyl alcohol and 30 parts of distilled water are uniformly
xed, then ground, granulated and dried, and then sieved to give a
granularipie papasio proaxsnfpeppaitiche di@ametend{ifm hatectmd Tig pampbund (A)
with 2 (GRITBIALS EXAMRIR.AL A 01BRMIAr REERALation is prepared in the same
manner %}3 IE Formulation Example 2. 96 artihof tthe ranular pre%araﬁsl‘on hdrid
is mixed WA PAHL S A GRS B A S EIEB S GHEL FUB B e SRT4Hn hydride,
potassiptiopadsieiech avdnnesadiamsteat of 10 mm. (Formulation Example 4) 20 90
parts of thR grRHar preparatiashiaings accerdingytadhamethod @fivalents relative

o 1 eqgiiiaton EXampls f{sﬂg m e‘?gb 1th 10, pauts of crystaliine cellulose and
4 parts of calcium stearate, an Qﬁape under compression into tablets
having aldradmetsr of GespmrrHede2até datsd WP agHikatstispdhsion bf

equivaRfispeliadin ardupracipisated calpinm carbpraatty giva sugat-coatelints.

tablets. Not specifically defined, the reaction solvent may be any one not interfering with the

(Step

reaction, and includes, for example, DMF, N-methyl-2-pyrrolidone, toluene, benzene, 1,4-dioxane, 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.

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

The compound (23) 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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25 These preparations may contain any other therapeutically-effective
drug, as described below. 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 gr at
the sam@ 96 ke tthh g thé e stRedtHET Bt 8 S Sréphratioft ¢ W
the nitrog@sadivi dediifterenthprepanationsto Mekblabimation of the compound of
the inveﬁt&ﬂgg@mmyy};m@; sragetfeqivedortrigatment of metabolic
disorders gy dietary disorders inclygles, in principle, combinations thereof
with any ajjd every drug effective flor treatment of metabolix disorders or
dietary-HiSoréers. The com S ofRhe invention may a@{be combined

Yy =XAyith any therdrug,Y tive Yor hyperteQ;igp, opesity-relBted
Zln sion, hypefiengfon-teteted disorders,  cardipmegaly, left ventricle
W rophy, metabdic disofders, obesity, sify-related disorders

(these are hereinafter reférred to as "co-drugs"). co-drugs may be
adhinistered at the sahi&™-47 time or at different times or successively in
éi]rdfér in prevention or tr t_rgoi]nt of the above- m(iﬂioéfvd disorders. When
e’¢ompound of the invention is used simultaneouslyAvith one or more
[whereHPtR YA HINEMIE MBYAR IARNANAESHY GRLCRABIINIE5ANG {QSRethod
descritg] ASHRNE Dro HOMENEN 0, ) GOMNBRONErapYs 18 AMBOSU, 2625
SR TR & o R IR B e SHanfion And the coidrig may be
2633), semvidied sintisgbjeets simbivatienobile iedwdarabely oidisuzcadsiely.
The compesitippuaddithe)ed-thaighveaside packed separately. They may be
administereghat different times. The dose of the co-drug may depend on
v the clinical use thereof, and may be suitably determined in accordance
27 “With te adiminRtration subject, the administration route, the 10 diseases
he combination. The form of the co-drug for administration is not
ly defined, and it may be combined with the compound of the
#dn when they are administered. The administration mode includes,
foriexample, the following: 1) A compound of the invention is combined
witl? a co-drug to give a single preparation for single administration; 2) a
c und of the invention and a co-drug are separately formulated into
different two 15 preparations, and the two preparations are simultaneously
[wherginihfistapbalinbeie Ba ST MBI SoRIAL3Y 8l 8o bs ikerur tHaRoEHIB L 2
methoaingkaabedring iaraisep thkatehafosrouls@esinks 8iffese athmboprepalatioris, or a
combARANRY AeRdMNISateH aLAilfReRLfmes in one and the same

administration rqute; 4) a compound of the invention and a co-drug ar ‘

ceparatdly THUISEE 1A BRLrAL S DIRBAYA S, Hre thy e - O-5). (-6), (-
7), (I-8ilifiste (@d &t weckameitimethe twopdititten fadmiaidirhtion poutesy2@s)p in X,
Y.Z & W,’HP@&%%@W@%I‘HM& %Eﬁ,fb@@@rﬁo%dqw&ﬁ%ﬁ%ﬁﬁ%%lﬁ QUH%;H@\_!EQ iﬁ'ﬁ@ the

bjecierent. oo, Pieperatans, ang ey are.administered af differel IneS R ivea in

0_ JeCéYﬁel%ﬂP%%in's Fzﬂfgﬁ routes ?i%? e an?ple : com_poun&%ﬂhe Invention
literatgrr fpeoxan) i edphivisterpddntitieantie b yotiesin bb rieVe Sty Ed., John
WiletlBis$orhia dentratioQhddeiesnap e fdoftberbertianodne: the ®ediit an ordinary
Jnay be suitably determined depending on the administration subject, the

thod: 7 7. X
me administration route, and the

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 (1), or the above formula (I-1), (I-1-1), (I-1-2), (I-1-3), (I-2), (I-2-1), (I-2-2), (-2~
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25 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:
3), (1-36)1JIPRARIPer fkibo(he pbiferdtd) detiyatet) mo@tor ylyi dgonistaisubh scope of
the fordRu@llIPZOPRSES GmplEIHR %ﬁﬂéﬁ%ﬂﬂ?sﬁ&%%@t@&%@%ﬁ@@%ﬁwdicines

55 et al, I| ne, rOSI litazone, tr RL49653,
cccordiR 993 BTG B LU0 (N SOOGTS gy ray be comverted
into frW@Mmmmmmmm plednfdrmin et al; 3) protein

tyrosine Mb@tﬁﬁﬁdﬁ gﬁﬂ@bﬂ@mﬁ@%kﬁgﬂf@mﬂﬁy@e@ﬁug&@ g., hydrochlorides,

hydroﬁlcet%‘l?ag)(k? dgf Ch] moéfj Eggf bencl m? (o Ipll%ltra?tes
uri |pen one alis

e, g aZ|
perch iﬂ@éﬁﬁmaﬁ“dmwgwhm@a éﬁﬁlﬂm’@%9trﬁ]égllﬁ}ﬁ%é§(§l$@ﬁ%?%ﬁd§@ln|de
methanaielglinige efaliGpamgiuaeside-hydelabeneilbiais: such pambailliostes (e.g.,

benze@&ﬁ?@fﬁ?esc %ﬂl&%&l{@ﬁ@%@é‘ tgl%r%’\%ﬁgh a‘é?cggg%sg F%FI)I. M@s%uccmates

salbostatin, CKD-711, MDL-25,6
citrates. HilESe Qﬁﬂhﬁfﬁ&r%@eﬁ%@t@mﬁ @aaflqr%%ﬁa%ﬂ%ts/&agew% gypartates et

al). insulin secretion promoters such as linogliride, A-4166 et al; 9) fatty acid

OXIdatIOﬁ“}[&%QQ@Qﬁ&HQH %‘tglﬁmﬁ&r 1%&%8%'}51@ Al OhAZ1 3RS dium salt

such as midag ﬁ isaglidole, é%u@nw azoxa earoxan qupanxan1
potassypmpaly i ﬂﬁ( BrSTA MPER CRIGHT SRS gBaRSTAEbRI S <t ab.
ammopkEi raadi@t@ﬁﬂmﬁ@mmbh%f@g 1guisdiire gieeghbnive ificielohex ylamine et al)
additiby SaRE0- s, Bé Bohipéand) LR iﬂ?vé’iﬁ)o&hﬁ:%f%aﬂi 4) form of hydrates or
solvat190F tglgl%%ldmedlone s,such %s JT-501, farglitazar et al; 13) PPARaJy

ual- agonlsets Such” as(EDr( *89%0, GW-1536, GW-1929, GW-2433,

KRP-29Zhe-cousumnds rf i, foppalagbaed HheirphatmacrsionHsacranabic salts may

be adairdstdfed by AGRreaepldy. agonists. The therapeutical drugs for

hyper"%ﬂ%ﬂﬂfh@ﬂ% JP&]WBMQ§JP }%WMHJJ))Q @M@R@&%c&pm&e

promoters such as cholesterylamine, colesevelem, colestipol, crosslin

st 393, o NSS! CERV GG dg B LB HoAEgijomes with the intended
admin3trestran¢gtetiaired). HXAGoCoAl detiust asecimhipiters sSuidia ﬁsldtm?mstmm;auucai

| compdiavaatatiny hevasiatitel QV%H%%Z%P&M&%@“@elréﬁﬁslé&lasé%w@%@ém titanium

simv statln D45 et al

G-C hibit
oxide i Sror A ST S P S e T g gfulose, com
starchgmwgmstéﬁéwaé whidg, By ABAT(AeyerEsATholisseliofte aluminate, anhydrous

calcivaCplitapaacylase) nhibitysdsuah asieyasiriRepRiCiIResKeY sorbitol, sorbitan fatty
acid ester, polysorbate, sucrose fatty acid ester, polvoxyethylene, hardened castor oil,
polyvinylpyrrolidone, magnesium stearate, light silicic acid anhydride, talc, vegetable oil, benzyl
alcohol, gum arabic, propylene glycol, polyalkylene glycol, cyclodextrin, and
hydroxypropylcyclodextrin et al.

Combined with such additives, the compound of the invention may be formulated
into solid preparations (e.g., tablets, capsules, granules, powders, Suﬁpositories) and liquid
preparations (e.g., syrups, elixirs, injeétions). 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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25 505, SMP-709 et al; 6) CETP inhibitors such as JTT705, toreetrapib,
CP532632, BAY-63-2149, SC-591, SC-795 et al; 7) squalane synthetase
inhibitors; 8) antioxidants such as probucol; 30 9) PPARa agonists such
as beclofibrate, benzafibrate, syprofibrate, clofibrate, etofibrate,
fenofibrate, gemcabene, gemfibrozil, GW-7647, BM- 170744, LY-518674,

The piitpricacid desivatives tie.gopirondiciiht opidioT rear@hairalplEPEXR to 100 %

by wel8f€ @fe?a{lat@%i‘@tIS@HFbOa% fobiRe Lahal; 11) LXR
Y r%gegor ?%onlsts su& a}st tg%lﬁ%l 1?% CO-179628 et ?
12) lipoprotein SyHHEsE |r1?ﬁlgl¥§%§lgﬂcﬂd§s RikeIH BESf g prepara s Tor
exampignfscandicgdnshe @B@ﬁﬁmﬁﬂ@mﬁﬁ@‘ﬂlﬁm‘pamm agonists; -49 15)
(mebikgia@igg@@b@(pgption inhibitors such as BARA1453, SC435 PHA384640,

5-435, ADTI0 ?)f a)zo%lﬁ)/ BRATFS Adoniete SUah s, %g% }inder, 15 parts of

GW590 ceride syn SIS inhibitors;

trig
heavy Gﬁﬂ%?@%’é‘l‘ﬁl@’ﬂ‘i’@l%é )fééﬁ%%%%‘ﬁ‘é’ﬁé AT REPSTEHEE SRR depowdery of
granulbARGRAatloR 846086 ehaly ik Acariaariptiars ffoaifyiidactpestid®)is encapsulated to
give Céﬁg@é@ne epoxidase inhibitors; 21) LDL (low-density lipoprotein) receptor
erivatives, 10 22) platelet agglutination inhibitors; 23) 5-LO
(Formpatis BW'HBQe%#LAP (5-lipoxygenase activated protein) inhibitors; and
24) niaci ettt tagemgtsuithe! therapéefidal lrdgs:firetyperiewsion 15 parts of

starching ‘fﬁﬁs forigxampte; fﬁ%J %ll*%ﬂ'ﬁglhﬂé tRiagidle diygtics sug E’v%@yl alcohol and 30
s ofhémtol c?“% n, chlor |af|de di orofergalm de 15 grof&J glaz Ig o sieved

pa %rro%ﬂ azu}feé & 180 51 urgef"réss has eta 8

to glV@m%r@fyH?é a@ﬁaiﬂagérh@délaaluéémh@élmtewﬂﬁwmdhﬁRé‘tr@sigaeﬁras

(F()mﬁmy[ﬁf'[ggaﬂﬂﬂgggteren et al; aldosterone antagonist diuretics such as

spironol% &?ﬂnﬁﬂ F gm%glﬁ %' eé\I/J(g%n%ollcl)]l {fBae“ %f%lﬁ PBr% Zé‘gl ﬂ’a?%mulauon Example

acebuto aten etax Isoprolol, bopin

2. 90quHsNbIE NI PE%?&?SFB? e PRSIV SSTEE %@%Wt%aépd shaped
under pehipaislio2 hpenbidelblviindodddpprebafolbmsotalol, tertatolol, tilisolol,
(FormiRals E;(glln&)fggluum channel blockers such as amlodipine, aranidipine,

azelnidi |ne barnjdipine, benidipine bep idil, cipaldipine, clevidipine,
dlltlaze QAT %‘Cil?@ ‘g?ﬁuﬁ‘éepaﬁﬂ&%h ﬁa“?&‘g"éﬁb?ﬁ‘f g L ﬁ’éert}“’d of

Forlnll@fﬁﬂdlﬁmm&m tipiné witbardipirie of |¢e.‘£ﬁta}i\memw]a&mmd diprotiedinglcium
stearal¥SAHEIRHABe UFRRE IR ENADIIRIG LA ER IHRAIRE VRIRRANHIY Mm. These are coated
with a mixed suspension of syrup gelatin and precipitated calcium carbonate to give sugar-coated
tablets,

These preparations may contain any other therapeutically-etfective drug, as
described below.

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 {reatment, 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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25 4) angiotensin converting enzyme inhibitors such as benazepril,
captopril, cilazapril, delapril, enalapril, fosinopril, imidapril, rosinopril,
moexipril, quinapril, quinapriiat, ramipril, perindopril, perindoropril,
quanipril, spirapril, tenocapril, trandolapril, zofenopril et al; 5) neutral
endoggptldase inhibitors such as omapatrilat, cadoxatril, ecadotril

time ofg iGN SHABRINIRHCRVE DS H BRACIPENSNISY 67 BRaistRIRAF the above-
menticandadjemidtsss bhasthezasapdand ABOR16Sc M 28eR & biabutxnvasotiilstohsone or

more 02;%%) ﬁ%g rﬁ'%%&gﬁe %%g?%?gi%@c%ﬁmﬁewﬂﬁﬁm ahal a%)r%lnlstrailon
as candesartan, eporsar
Howe 8 SHC BN QP Stoit i COAS S ISR CARATERH of the
inventisX Pad 1187516808y Rﬁhﬂdﬁﬁrxz@t@t@éiﬂ gpmgnsaarenm:wmbkensssgma@ or
succesSHRIRAI @w%&ﬂﬁ@@r@@@@ lalobsidtio3nalDeapableakrinaual. asHeyaiasty

Zosin bunazosm trimazosin, doxazosin, naphthopidil,
adm}ms{g%léj tgl%%?ﬁgﬁg XENO 10 et al; 11) a2 agonists such as lofexidine,

t.amenﬂh@d%éxéﬁkmra@m@%ﬁa.ﬁ@ anoteriiieical usp thersefy gnd may be
suitablgldesiaibie inhibitekniheanthehasiyicdrugsinclbide:, be adaipiaation route, the

dlseas§ U'%%X&é&@rgec f}n%ﬁﬂa}@&r%'m%ﬁﬁgfé&rdm;aqwaaaﬂﬁ&aa&ﬂg%ss{'%Iﬁcauy

uramine, fluvoxamine, sertraline Imipramine et al

definegnapd iamhRnEPRIRSIoHER TR ERBROGLR atéeewe%esyha%&*ﬁwa%ﬁne
admintsttsagprabhe Id)mﬁsnsmoﬁtrabdﬁﬁﬁb&dﬁécﬁmfa&ampid theetedjoteipg: 1) A compound of

the 11’1‘/%@%&9&@'@%91%%%1%99@?‘ §er im Qt%ﬁ'f@%‘fﬁ Rlab@knistration; 2)

47778 Sanofi S thela%f Y 65-2 r%’lﬁé %)
a °°m1€%‘8} Qb dRyeRon ¢ S AIERTBHS, B%F %‘EIE gt two
prepardtions, 587 g SPEOABIREPNUSP 08B shoedsmisaed Jszmewgpinistration

route; §)7a99<?%/4 ukéﬁ\glfv %g%ﬁg%iodiﬁﬁ’ @&%%&%%g@g@%ﬁomﬁB 13212@§erem two
4

Prepa oA U SO O TBe P Gb OB U Us fgp pg retion

route; Y @9orey, Wb inseim anaoIcTenas sravighaeTauebiisABEgrent two

prepar¥ioH3] MGy WOLBDNIEREE WO 4a(k/H8¢ antvERFEb834amiakihbal) routes;

S)a c&@é@h&}ﬁ%ﬁ%ﬂ%ﬁﬁ&? Qn%sa%%”ali’é? Qx‘é%%%?é?é?%ﬂﬁ%%@&/ %Z@ééfarem two

8250 et al; 5) histamine(113) receptor anta%)nlsts inverse-agonists

prepargfigha et Db AR A BB R ALBIEAL OB SEBHERY B dRes (for
exampgt.obemppopitdiofidfe nproginirmap eoofbng GE2885nABSdH A0haenvsourids an
order diggiRsad tﬂlwo@géjﬁg&'ﬁ re@({%’l(ﬁ{é InidrzRldbyirr Wﬁﬂ§§ﬁ@§ﬁé@§&dr&g may be
erazme tal or.antagoni ts ews ka,.D.
i R e o R R T
dlSGaSaImeﬂ’tﬂ”nadl’fhar&ﬁrﬂ(Wélnhelm) 334: 45-52 (2001)), substituted
N- phenymr&am@g%sn@aﬁwmwe@o@tiabmmﬂm@@mﬁl 82185 for diabetes,

o LT SEOER G0 ol M SO o

drugs. r&@wﬂw&rﬁﬂé@w%@ﬁéﬁﬂa ToppEpoE! [TarsdsyTShBlPe41
(Synaptitheatkeseomipo dnas disclotge:nO0dk/820 2aMpROMBZBBAying:

1) PPAR (peroxisome proliferator-activated receptor )~y agonists such as glitazones (e.g.,

ciglitazone, darglitazone, englitazone, isaglitazone, MCC-555 et al, ploglitazone, rosiglitazone,

troglitazone, BRL49653, CLX-0921, 5-BTZD), GW-0207, LG-100641, LY-300512 et al;

2) biguanides 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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25 W002/051809, W002/06245, WO02/076929, WO02/076947,
W002/04433, W0O02/51809, W0O02/083134, WO02/094799,
WO003/004027 and JP-A-2001-226269 et al; 7) MCH-2R (melamine
concentrating hormone receptor 2) agonists/antagonists; 8) NPY1
(neuropeptide Y Yl) antagonists such as BIBP3226, J-1 15814,

5) meditBOBSGUcH ¥ 8528UR|dC RaGZ19dB; GR264879, and other compounds

6) o-gHisSlaRer i IRP iﬁl@@ijc@%g@cwg)sg@%%s@a@%m,%@%e, emiglitate, miglitol,

.. W099/51600, WOQ1/85690 / , /85173 _
Vol ARSE ) A BV B b ey a0 R4 et al
7) o-angpse AEos6 IR0, tepBoTEsugsiagw A3 P88 EXalGW-548118X,

8) insHM 23820 rkA3692 SudhRid 406681 FR 252864 «1229U91, 01- 264879A,

716 Y3/ Y366377,. PD-160170, SR-120562A,
o)t o A e Sl O O sclosed in s
10) Abapgganatsgah & roladolysisaghdglostenslidespdgzererpearayap fluparoxan et
al; 6,337,332, USP 6,329,395, USP 340,683, USP 6,326,375, USP

11) i@ 3R ARR a3 Papb01333 é’og%o'éﬁa K01008, ERa044R  ispro,

. ,WQ97,/19,682 ) W_C)97420820,_WO_97/208 1, WO 7/?0822, W097/20833,
insulinglgeanss syl ipvaet 15 7h6y 8 G0d 185774 \Wbb b/ B39 s H- et al;

12) non008/64&80¢WE0G/631:87 TWO00I8eB1uevv001/09120, WO01/14376,

13) PPARAA/ 84 14h WAV RIBA WY RAKIT AOX-YOOIQRZ 19V QLA KR P-297, L-

3 01/23389, WOOI/44201, WO01/62737, WOO01/62738,
79644%8%%@9%&6@\%8]5 488, WO002/22592, WO02/48152, WO02/49648,

14) othyopsybinagsgtisisd @smpounds 5 disclosed in Norman et al., J. Med.
15) VERED e bpid288041312(2000) et al; 10) leptins such as human recombinant
leptin (PEG-013. Hotf he), recombinan ionvilepti L
(amgeny o R e A o UM I e
1) bilapgubabspiipgpemaiespuch apchglggorglmipgs podessyplopy colestipol, crosslinked
dextraW/QEE235H B3O 86/RAG14s, WASGIZBS5 L6 WRQBE2 Bhik6(rA0® et al;

2) HMUQAB(Z30d W BR8NP 28123919 A0 WARAR/ ARRAQ 81l Adtatin,

opioid antagonists such as narlefen (Rg exg 3-methoxynaltorexon,
pravast i, e FGRROA BB Bod b 2 57500121500 et al; 13)
3) HMBrexirh amtalyonistbisiiorsas SB-334867A, and other compounds disclosed

4) choRM0I96308n WRHLRSERA. MRN3IR42:325 WA/ 8R8ABicoside, ezetimibe
et al: W003/023561 et al; 15 14) BRS3 (bonbesin receptor subtype-3) agonists;

5) CCK-A (cholecystokinin A) agonists such as AR-R15849, GI-181771,
5) ACIM\VaeBoCalyamigsteacl apdBassaeiag anibHa s thish crpimg. eflucimibe, KY-
505, Shiselpsediin:USP 5,739,106 et al; 16) CNTF (ciliary neurotrophic factors)

6) CEF¥C! }ﬁ%é%lé%%%ﬁ@ fﬁ?ﬁ%‘%?é%%ﬂﬂe«?ﬁ%@l%ﬁ@ 0f 2YRPEIBPOY 795 of

butabindide, PD170,292, PS149164 (Pfizer) et al; 20 17) CNTF
al:  derivatives such as axokine (Regeneron), and other compounds disclosed
7) squislai¥ O8I0 0L84npMD88/22128. WO99/43813 et al; 18) GHS (growth

8) antRIRRE L R MIQINOter receptor) agonists such as NN703, hexarelin,
o, pp M 0677, SM-?%%% C‘@P-424b391, -6%2,429, -163,2?5 ‘z?ind fibrat
)PP A RIS QIS A8 U o S B, & PR Ko B REBIe et
fenolipo0e/049eds;R0eRI02R6 3T, WHG 652, \iA2/328888674, 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 synthests inhibitors such as niacin et al;
13) renin-angiotensin system inhibitors;
14) PPARGS partial agonists;
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25 et al; 19) 5HT2c (serotonin receptor-2c) agonists such as BVT933,
DPCA37215, IK264, PNU22394, WAY161503, R-1065, YM348, and
other compounds disclosed in USP 3,914,250, WO02/36596,
WO002/48124, WO02/10169, WO01/66548, WO02/44152, WO02/51844,
WO002/40456 and W002/40457 et al; 30 20) Mc3r (melanocortin-3
15) bilgrsidesrybagantion inhi pitgesspysheinRoddAhi-: &rPabbmdet8uetitas AZLD7706
et al; CHIR86036 (Chiron), ME-10142, ME- 10145 (Melacure), and other

16) Pl%%o%éﬂ% (disglog eﬁ@s@i@?@’%@@%%’?&%mmg WO001/991752,

4844, \WOQI[70708, WD01/70337, WO01/91752, WO02/059095,
17) trigleprade srtbys Ve RIes9 108, WO02/059117, WO02/12166,
18) MWD Q2L VWOOR(EATESradH i@ 01NHa08 N OO @8 838 tapide, LAB687,
CP345}6@9&/9168388 WO02/067869, W003/007949 and WO003/009847 et al; -52
19 tr monoamill&] take inhibitors such as sibutramine
) Y 3’(“6?!3 CH Sgﬁd its salts, and other derivatives disclosed in
20) squbpeicpasidso USPdar806,570, USP 5,436,272, US Patent Application

21) LMQ(l@&Q%@QQﬁ@%rW&QH&EQﬁ& aaehiMQQ1/62341; 23) serotonin
22) 1 tak (jﬂ;h'?c')tors h as dexfenfluramlne fluoxetine, and other
P 4 d“sc‘:’rléseé’ it USP 6,365,633, WO01/27060 and
23) 5 i;f&b( Tipeseenase {F 24P C1-brogiseagummiebatricn) dpbibiiess: ou
24) nijopiratepter @pimax(r)); 26) phytophann compound 57 (e.g., CP644,673);

27) ACGI%&QE@IIX e%BAaf:ﬁm 3(%? gﬁh@ﬂlgﬁ%ﬁfh}c@ezﬂ @é{éﬁﬁi&e@]@l%ﬂomng:

receptor-3) agonlsts such a éﬂﬂ AK677 (Dal-Nippan
b thwa@ﬁrﬁaﬁf@aaﬁéa‘fhawa’gremm f@%%é& SIHETSH2BIE: 37344,
hydroflu86b63idBMSlapG08S BRLBEA 36 zEIE PUA 1 To0A dBF&:24ich as bumetanide,

ethac%@&@%&ggﬁﬁgé'qgi%&ﬂ%@epﬁl 160 RREWIL A <A QhSL I&m@QHQQﬁtercn et
closed in US.P 705,515, USP 5,451 677 WOOQ0 /74782

A a0 SRR S USRS SIEAT SRRl By SPAED R £ Erase N
2) B- aﬁiﬁiﬁiﬁ@?s@%)?{sWZ&@W@W%WIWW#Q%MIQ&&@OMOL |
bopindAS, ((f&tt%ﬁﬁiQ%ﬁiﬁﬁ%&ﬁbi’@i&r%éﬁﬁ@m&%ﬁﬁﬂdﬁmilﬂa&eﬁo@)rﬁ@ﬁoh nebivolol,
penbufBF=BEHGIGTEER A OIGTS o eRefine Bepioyphyiine
e (0]

ast, sildenal arﬁrlnone mllrlnoné Cl stam e, r0|pram and

3) Cal‘“dﬂ‘é?frﬁhé’%‘flé]t BPgr3 sy B e SuGHE et B iR Shamdipine.
benidifas ORiorBY) Sinddiboih ed cadipoundist discl ostahidiMAR0 B/LbSdbe JRdRpamil,
1srad1;?ngQ%§c§#§1g ?&1?1 }cﬁé e qg}cﬁéﬂﬂﬁ%ﬂy qgo%ﬁ‘i‘f& iR, ]m%d%lﬁeaﬁﬂ\@mfﬁémh
mm%ﬂ%ﬁa %11%%%’{3{?%‘?18{% @%ﬂmaaw}lﬁwasewﬁiawo% Aeid

4) angfPENPB)petirivig acigmamhitherscomipounds:distlo septoni/ Y0012 3 dupril,
enalapiil, %‘és%@p?ﬁ)’iﬁﬁ %Qﬁnﬁﬁﬂﬁjfoﬁﬁ @Mﬁﬁtrﬂﬁﬁiﬂﬂﬁcﬁiﬁﬁgﬂﬁlﬂe kamipril, perindopril,
permdvI ropﬁ quahlpnF splraprﬁe %cap?i?%randoiaprﬂ zofenopril et al;

5) neutral endopeptidase inhibitors such as omapatrilat, cadoxatril, ecadotril, fosidoiril,
sampatrilat, AVE7688, ER4030 et al;

6) endothelin antagonists such as tezosentan, A308165, YM62899 et al;

7) vasodilators such as hydraladine, clonidine, minoxidil, nicotinyl alcohol et al;

8) angiotensin II receptor antagonists such as candesartan, eporsartan, iribesartan, losartan,
pratosartan, tasosartan, telmisartan, valsartan, EXP-3137, FI6828K, RNH6270 et al;

9) o/f 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) o2 agonists such as lofexidine, tiamenidine, moxonidine, rilmenidine, guanobenz et al; and
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9:202-9 (2001)), 36) glucocorticoid antagonists; 37) 11-(3 HSD1
(11-(3-hydroxysteroid dehydrogenase-1) inhibitors such. as BVT3498,
BVT2733, and other compounds disclosed in WO01/90091, WOO
1/90090, WO01/90092 et al; 30 38) SCDI (stearoyl-CoA desaturase-1)
inhibitors; 39) DP-IV (dipeptidyl. peptidase-IV) inhibitors such as
12) aldessirantishitideolidine, valine pyrrolidide, NVP-DPP728, AF237, P93/01,
D727 104 oo other Sampounde eelnser. 1 H08I00AASE, WO
-444, and other.c ounds disclosed in / " 0
D SH R s e E B et e et
fluvoxgyopg/euEsE0e \WopBI00258128003/002553, 35 WO03/002593,
2) NE WORI008H3Q prrgh VWGHRriIBI18E aichl a4 QyWpaseinhdbiipraraie @Bupram,
n Omif%sgﬁﬂéygjoliptatin (Orlistat/Xenical(r)), Triton WR1339, RHC80267,
Ipstatin, tea saponin, diethylumbelliferyl phosphate, FL-386,
3) CBisquastiggis- Brrraqtan ASagen ARG 28 ek e hebuiepsibant (Sanofi
Synthethiela S8R &4B7 RHEB0Z6Ty Ehel dthp Fodpotitids diolagetliy-319 (Sorbay), as well
as comPRRA A9 %Pb@?%@s@i%ﬁ%ﬁ’s@ﬂ,@arﬁ%% S @g@ﬂ@,@ﬁélﬁﬁ@%,%i,}ﬂ,

US S e e e pa b e S s i sa76s.
WOISHEI S0 NEP RGO fs; WARY HRIJGEE WAMSHOMETInNIBRSYS 142 piEXBH4ALS 19,
WOoSranRNONen iThilibars, Woue BIRcWiinHagonisls Sudivas nvslanaan, Hs 26w

Wooz?l@%r%zg%”r\‘{ﬁ@@g@?ﬁljgc %%&Qﬁ%@%z@g \%%89/(?(%?)69?%31%%?887 and

ating hormoneé antagoni galanin antagonists;
EP-6588ftct Rlagonists; 49) corticotropin release hormones; 50) PDE3

4) ghréfhosphediesieieba3Rhagomisisliddoraeia0MPOLIEAS I, theDiol/eBHs0 et al;
5) hist%%ﬁg@pég%qoﬁﬁ%gﬁ%t%@Qlés%—gt HeRRQNE - REinediae-dries imidazol-4-

inati compound of the inventign with one or more co-
Yf>pfoa¥haé@@1&%@%@@&&&%&@%@#&?@%&ﬁl&%@f@@%95%@&@331440=
compdwpisriijsetnsadsruBaRIR fofyorev@nfian Idrinsdreni-bf hptapolid] disbroers:. piperazine-

© contaiRRISiEHabRROMBINEIGROThscamPeyng . of tharinuentien. with. sodrum foy,

ertension and an anti-obesity dr ong with a drug.for 20.di
benzop RGBT SR I uSotin O R GF TR o stab o
substigitrdriifepbicowiagbeaniessiredgintisierfdtot i reditanvaas.the: &Sragalpels. groxyfen
deriva%&f’(‘&@iégma?@au!.s,@dl\if[b%i@iﬁ@f?s,iwﬁ,39?314BQEI@$§)@DQI; the

tration frequen ther. a I ' X

6 M Oy op TN S [
(TakedpbsaVBr (RS2t 0P T8 PAREAEIE ﬁ@%‘r‘é‘ieéd%‘rﬁ@%(ﬁ&%, th Jener47834.
WOOLHES U86% a0 D@ dees WVUIIOTe0NgROGNI0e4Y, Preftaslys3, W002/51809,

WO02/083134, W002/094799, WO03/004027 and JP-A-2001-226269 et al;

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, W099/51600, WO01/85690, WO01/85098, W001/85173 and W(O01/89528 et al;
9) NPYS5 (neuropeptide Y Y5) antagonists such as 152804, GW-569180A, GW-594884A, GW-
587081X, GW-548118X, FR235,208, FR226928, FR240662, FR252384, 1229091, GI-
264879A, CGP71683A, 1.Y-377897, LY366377, PD-160170, SR-120562A, SR-120819A, JCF-~
104, 11409/22, 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 6,335,345, EP-01010691, EP-01044970, WO97/19682,
W(097/20820, W(097/20821, W(097/20822, W(97/20823, W098/27063, W(OQ00/107409,
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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

WOOOGIHHEG e W PeLs DoioN§ ) BEoSah NN A s idbor i an &AM /09120,
woowlimc;i@nwm@msambfvd@tﬁm@ tiienefiective dvswnecsysany w1/02379,

Woo1! w&“%mﬁﬂg%%%ma%bev@%\ﬁ a%eﬁ%%ﬁs/%%?@ »&asgq?ab%o

€ invention iS described more éoncret ely with reference to the following
WOO2EZESENHRA G e, WSS 8b NOPRHARSHSy &Y Ak RideRpounds
disclodedrithe dhithaytei chrhﬁﬁt@r&nﬁy@bﬂﬂ%@dﬁﬁ(@ﬂﬁdﬁmﬁhe Examples

10)1 %ﬁ?sdsﬁ‘é% @ hRIALG RlcaliGARa! &ﬁé}}g A@éﬁ%@}ﬁ,@ﬂn@{ detestion; H3Ghbinant

detector. WakogelT" 300 -54 (Wako Pure Chemicals) was
methiQuylighER (HEABhTh&ilica gel: and LC-SORB TM SP-B-ODS (Chemco) or

11) leptiv CeBELV O DSHRQLR(PpSEO{ VYaxiamdia CREHIEAE SABorH#iBriesy s, USP
5,552 B?szthﬁsﬁeﬁlgﬁ%ﬁ’h@@%@igm@ SW@t@@#J?) Masmym w&%@%ﬁﬂﬁmd
za $s usmg uattro

WO%?'@%’II @%’g@ﬁiﬁm{\@%@%ﬁg e%pﬁ? %ﬁzzﬁ oxi é was used for the
12) opieidrazipgeamelaraidh 25 aigndiRremeifl |$ma@@mnwew@mgaéoxom naltorexon,
com (ﬁﬂﬁ@t@m@t@ﬁqﬁ@@mm@g@% ‘MHz; Varian), Gemini-300 (300 MHz;
13) OVQ{ﬁaa{‘RfaMo%EC%‘ J%} vXar &%r INOYA 9%‘&99&45&%1 in %f@@?f%wz

e 's e was ana yze e tdta value In he meanings of

woo ltfr@@bgor %ﬁ@%t%@@%l%@?&%@é@@ n?Fc?Aed 10 below.

14) BRBU{lisabedi greyommbiype-Butdariswp t-Bu: t-butyl group Me: methyl

15) c@@%(éﬁoﬁkﬁtﬁg E)Eé%éd ak%g{/s%l%@ %5 QU Rﬂx@%@g‘)@ﬁ&’i B Pﬂﬁ“ '?gclw A-71378,
AN hidn du?rhaﬁy@aﬁy&e SRR ARIGE ot e s ebiations i

16) CNUtI¢aitinmagaeticmesontats Spechrasis- igntibfetcvedmts KbingldiR156131
(Sanofl 5¢RuBletsidbdaublgralowlel 0,292, PS149164 (Pfizer) et al;

17y CNTF derivatives such as axokine (Regeneron), and other compounds disclosed in
W094/09134, W0O98/22128, W(099/43813 et al;

18) GHS (growth hormone secretion promoter receptor) agonists such as NN703, hexarelin, MK-
0677, SM-130686, CP-424,391, 1.-692,429, 1.-163,255, and compounds disclosed in USP
6,358,951, US Patent Application Nos. 2002/049196, 2002/022637, W0O01/56592, W002/32888
et al;

19) 5HT2c¢ (serotonin receptor-2¢) agonists such as BVT933, DPCA37215, IK264, PNU223%4,
WAY 161503, R-1065, YM348, and other compounds disclosed in USP 3,914,250,
W002/36596, W0O02/48124, W002/10169, WO01/66548, WO02/44152, WO02/51844,
WO02/40456 and WO02/40457 et al;

20) Mc3r (melanocortin-3 receptor) agonists;

21) Medr (melanocortin-4 receptor) agonists such as CHIR86036 (Chiron), ME-10142, ME-
10145 (Melacure), and other compounds disclosed in W(099/64002, WOO00/74679,
WO001/991752, WO01/74844, WOO01/70708, WO01/70337, WO01/91752, WO02/059095,
WO002/059107, W002/059108, W002/059117, WO02/12166, WO02/11715, WO02/12178,
WO002/15909, W002/068387, WO02/068388, WO02/067869, WO03/007949 and
WO03/009847 et al;
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t : triplet m : multiplet br: broad 30 g : quartet J : coupling constant Hz:
hertz Example 1: Trans-5'-chloro-3'-oxo-N-meth
I2-pyrrol.idin-I-vlethyl)-spiro[eyclohexane-I1'-(3'H)-4'- 35
azaisobenzofuran]-4-carboxamide -550 CILN-"NNCH, OO Toa
chloroform (15 mL) solution of trans-2'-chloro-3'-oxo-spiro[cyclohexane-
22) mdiba(8ik #-aralsobbiizofur anjhdas sithoxyticradiM ¢H O8Ry Rebteknléd)) imd its salts, and
other %@ﬁﬁfﬁ%‘é%ﬁ&%@é@'ﬁl 3&])@5@04,M&@byﬁ@ﬁﬁ}mﬁ[:%%%g%%)‘&@é@@@%nt
, trie = en mg) an
Applic YR %ny(g%grﬁ?%%ﬁgg%&é#ﬁ%%%%ga é&%@ﬁ?j@ %%?rbchloride (817 mg)
23) sergordn agtapthkerohiiied sudvandesmplraamnto flearsling. mlelbgscompounds
disclo@@thu«lms@ s%ﬂ,ﬁmbjw@@nﬁw&)m&wwﬁmﬁd tol; ant(JI]I extlracted with
yl acetate...The organic layer.was washed with saturated saline water,
24) Glfﬁérg%?ﬁ%a (\)/\I/ﬁ ;[(s(:"opoﬁﬁgri]?esu fgéé),nfﬁ%%’red and concentrated under reduced
25) topjresié I P& PElting residue was purified through silica gel column
26) phetusimatograpby(Bindge. L0TGaET WH, ethyl acetate/hexane = 10 % to

27) ACEY L BAIENN) to.ohtaInhe enfiilad,compound (1.30 g, 93 %) as a
colorless olly substance. 'HNMR (400 MHz, CDC13, 8); 1.71-2.16 (1 OH,

28) B3fplisnelnrSeepspr Hhpeo sy G 0 D610 B (REHYPP YD (3H
Pharmaf2u8yaB T8 ¢8HChaidcal), SUSB (BRR431884] 82703 BRA).- B13#4¢A1 176568, BMS-
19608313 21 ¥528 (5P 1127 4, B8O iz)wiad6 {45, Xdd2dishe) 780 E2) 7807
SRS9é@&;%ég%%ﬁ?ﬁy%é@g%%%% (et ok 37807k MRS PR are:
and WHH32899xa-N-methyl-N-(2-piperidin-1-vlethyl)-spiro[cyclohexane-1,1'-(3'H

29) DOAT BrdiashepeablranlodhachoxamidniBiisN N CH3 20 The entitled

30) DEXTP AL RN ARIAIREH AGFAIINg 3. fipgthod of Example | but

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 cilomilast et al;

33) thyroid hormone-P agonists such as KB-2611 (KaroBio BMS), and other compounds
disclosed in WO02/15845, JP-A 2000-256190 et al;

34y UCP (uncoupling protein)-1, 2, or 3 activators such as phytanic acid, 4-{(E)-2-(5.6,7,8-
tetrahydro-5,5,8.8~tetramethyl-2-naphthalenyl- 1 -propenyl]benzoic acid (TTNPB), retinoic acid,
and other compounds disclosed in WO99/060123 et al;

35) acvlestrogens such as oleoylestrone (disclosed in del Mar-Grasa, M. et al., Obesity Research,
9:202-9 (2001)),

36) ghucocorticoid antagonists;

37) 11-B HSD1 (11-B-hydroxysteroid dehydrogenase-1) inhibitors such as BVT3498, BVT2733,
and other compounds disclosed in W001/90091, 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, TSL225, TMC-2A/2B/2C, FE999011, P9310/K364, VIPO177,
SDZ274-444, and other compounds disclosed in WO03/004498, W(003/004496, EP 1258476,
WO002/083128, W0O02/062764, WO03/000250, WO03/002530, WO03/002531, WO03/002553,
WO03/002593, WO03/000180 and WOO03/000181 et al;

40) lipase inhibitors such as tetrahydroliptatin (Orlistat/Xenical®), Triton WR1339, RHC80267,
lipstatin, tea saponin, diethylumbelliferyl phosphate, F1.-386, WAY-121898, Bay-N-3176,
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starting from

trans-3'-oxo-Spiro[cyclohexane-1,1'-(3'H)-4'-azaisobenzofuran]-4-carboxyli
c acid and N-methyl-N-(piperidinoethyl)amine. 'HNMR (400 MHz, CDC13,
S) 1. 33 1.65 (6H, m), 1.78-2.11 (6H, m), 2.17-2.31 (2H, in), 2.33- 25 2.50

2 86-3 IH 95 1 3 /2 S), 2
valilac 3?26% eja%rb h&%{é@g% é)elaﬁ(?nte %%2%?4%@ % Ei]iﬁ) undg isclosed in
WOO01870308. 155014, 39, B34 [{H44,53:8 7. H2P Md8sS6pebibiin. @ESWB?@S@ 5,602,151,
USP 433 H34Exam nle@ ARns359ra: NametydiNi(2-pyrrolidin-|

41) fa Ieth g)mglr?{tc cl xane- 1,1-(3'H)-4'- 30
za so o) uran - -carrbbxamlde ON N CH3 O O -56 The entitled.

42) dicgahappldHdiABeBeaiHbiPEeESrding to the method of Example 1 but
43) ghataydingdspanter inhibitors;

44) phg%’\ﬁtg u%)ﬁg Rgpmgﬁ&%xane -1,1'-(3'H)-4'-azaisobenzofuran]-4-carboxyli
meth -N-(pyrrolidinoethy l_}()%amlne 'HNMR (400 MHz, CDCI3

45) mefgnacgrip ﬁgf%féfﬁ“ﬂt})a%ﬁ‘#aﬁ%‘é“@-ﬁ PIBA PGB dHiglosasbing A gi/64002
and WQO)/ MR7IDE (BH x 1/2, s), 3.10 (31-1 x 1/2, s), 3.47 (2H x 1/2, t, J=7. 5

46) mdtAIn LSRR M Dotmbnd ShidgdnTsAB-7.54 (1H, m), 8.07 (1H x 1/2, d,

=7.8 Hz), 812 Hx1/2,d,J 78Hz) 8.85 (IH, d, J=4.7 Hz). Mass

47) gaﬂ@&% ?Eléﬁ 3583(M+H) Example 4: 10

48) COirariBsishloro-3'-oxo-N-methyl-N-(2-piperidin-l-ylethyl)-spiro[cyclohexane
49) Cergdgn@)hﬁ);é lezaisahenzofuranl-4-carboxamide on CILN"N NCHs 00

oung.was obtained according to the method of Example
30) PqTx‘Fl}e ps?aﬁﬁr?gisgrﬁ%ﬁ Sjgg/ ourﬁj obtained in Reference Example 1 (2)

and N-nidhmprgdisdiberioseryiyamite be-namknerbidese etmrs Oé)the above-
mentich@feb-4ffRH T cddiBrkiHeh (@Hhenorb iR LT (GHnm)t D20 th 3he BHmore co-

drugs 5@?&3&6)&%‘811?% %@&&p %&s§3%%9§r@|§lfdmhﬁagés@&é a&&é@ 5 ng%%é;é%f% is useful

1/2t 3.51 (2H.x 1/2,t, J=
for preyq5oy 051%‘?%‘3 PgahqlicfiRondersy Inarioylyr g gonbrasen sl e Campound
of the In81#ibiz WOV didg-fox Hy@srtkndned, 2rid 2 anti- obesny drug along w1th 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 chromeitography of the compounds in the Examples, used was a
plate of Silicagel 60F4s (Merck); and for detection, used was a UV detector. Wakogel™ €-300
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20 Mass spectrum (ESI): 406.3 (M+H). Example 5:
Trans-3'-0x0-N-methyl-N-(2-piperidin-I-ylethyl)-spiro
[cyclohexane-1,1'-(3'H)-5'- azaisobenzofuranl-4-carboxamide 0 JIN* N N
CHs O 25 The entitled compound was obtained according to the method
of Example 1 but startin

from . ™
(WakaLre Ghemiedls) rw@ef&ﬂ%%ﬂ@ qolurppsiisa goliapd Lt SRR a X b SRR
(Chemeaioid YAVG GRS thHDE (AN et aamimera’ EMVIR {UDEbM IR iSD @28 for the
revers@a pl-la?s'é -doftfl? L’ih&ﬁ) 4&%@%%‘3’1}@%&3 BrdrBhAH M #Wectrospray

220233 %?2 m), 2.87-2.98 (1H, m), 2.95 (3H
ioniza Of/ ‘é’%’siﬂdlf Q4 N9 55%31/2 t, J=7.0 Hz), 3.50 (2H X

12,1, JJ'IYNM&)SPE@BB(E@!II ﬂlmﬂwislﬁ’ézmdﬁzwmsd(m tha jptegnajsgmdard in a
heavy @Kﬂe&ﬂ%&(ﬁﬁc@- EblatbD. Lsiddh §edioRaREtCGHmMIEIN0 37E02MM2: N)arian),

ans
Geminf: éﬁg‘ﬁgpm ﬁé puroféi’/“ﬁ%rﬁgiméﬁgo Mﬂ@ Xajgan) or Inova 400 (400 MHz;
Varian;tie SHBRKORHBAAYZSAHBK HHAikesAbO Naly in mm O O The entitled

compouiitkwasitiniaioé chaebbreingitmilie thetbddwihg tamplsck bt nfzntioned

starting

fromtrans-3'-oxo- splro[cyclohexane -1,1'-(3'H)-5"-azaisobenzofuran]-4-carb

i-Bu: iSO Aind N-methyl-N-(pyrrolidinoethyl)amine. "HNMR (400 MHz,

n-Bu: GHh@H36)pl.69-1.91 (8H, m), 1.94-2.10 (4H, m), 2.22-2.34 (2H, m), 2.48-

t-Bu: tzbﬁ%zﬂ@f'bu ), 2.87-2.99 (1H, m), 2.96 (3H, s), 3.10 (3H, s), 3.46 (2H, t,

A —74H]2 355(2H t, J=7.2 Hz), 7.61 (1H x 1/2, d, J=5.1 Hz), 7.66 (1H x
c: meYlE9UB 1 H7), 8.80 (1 H, d, J=5.1 Hz), 10 9.12 (1H, s). Mass spectrum

Et: eﬂ?(HSIPWSS.B (M+H). Example 7: Trans-3'-oxo-N-methyl-N-(2-piperidin-I-

Ph: phknyl)esRifo[cyclohexane-1,1'-(3'H)-6"- azaisobenzofuranl-4-carboxamide

i-Pr: isopropyl group

below:

n-Pr: n-propyl group
CDCls: heavy chloroform
CD;0D: heavy methanol
DMS0-d6: heavy dimethyisulfoxide
The meanings of the abbreviations in nuclear magnetic resonance spectra are
mentioned below.
§ : singlet
d : doublet
dd: double-doublet
t: triplet
m : multiplet
br: broad
{ : quartet
J : coupling constant
Hz: hertz
Example 1:
Trans-5'-chloro-3'-oxo-N-methyl-N-(2-pyrrolidin-1-vlethyl)-spiro[cyclohexane-1.1'-(3H)-4'"-
azaisobenzofuran]-4-carboxamide
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ON.,.,.1~N'iN CH3 15 0 The entitled compound was obtained
according to the method of Example | but starting from
trans-3'-oxo-spiro[cyclohexane-1,1'-(3'H)-6'-azaisobenzofuran]-4-carboxyli
c acid and N-methyl-N-(piperidinoethyl)amine. 'HNMR (400 MHz,
CDC13, 6): 1.38-1.49 (21E m), 1.52-1.62 (4H, m), 1.78-1.93 (2H, m), 2.0-
202 130(4H rm’DZ 33-2.52 (814, m), 2.90-3.02 (1H, m), 2.98 (3H x 1/2, s),
o~ H’B(l ,8), 3.45 (2H x 1/2, d, J=7.0 Hz), 3.54 (2H x 1/2, d, J=7.0
N 74f'in351Hz)884(1HdJ48 Hz), 9.05-9.14 (1 H, m).
ass spectrum (ESI): 372.4 (M+H). Example 8: 25

;’rans BTQ)%OCMCJHQHMNE’E(%Q ﬁﬂgﬂ%ﬂ XHQ}{Q?EU@&WC%OQ%%% e cﬁ}'ékanew
Qzalso enzo ura C mi

L-Glfpiices RaTEN Bt g R et dn B eiplmte 1 and

N-methpt- bﬁmymglﬁgmethyl)amme (546 mg), tricthylamine (0.99 mL), 1-hydroxybenzotriazole

(652 nargarasr@r@s@yﬁg'Lr@L@Mﬁmﬁmﬁﬁnlaﬁro@waﬁ‘o@ﬁaiﬁ@%paﬂf@ﬁmhé garbeylwere

d N-m [-N- thyl)a
added, (éslgreg)a r% zfﬂ]_te pérﬁtu@ I 519%%% 1y mlne %ﬁél—ﬁl%ﬁo%}{_ﬁxp&yarbohate
solution peas adsledapiitnindergaried mﬂr iy L z@aa(sHT q preayialumyrsershed with

satura®) Sald@e(Rikot, thdnt ddied Vith 2pdBubil s(Ritx HRededmrd b dtiepntrdd hittieddeduced
pressuge 71%@%’5@]‘8 g{%‘sﬁh}@v@ %dthjouszgqﬁizc%%& Jdlzl}m% Zﬁr&%@o@r%hy {Biotage

9 Mass spéectrum (ESI): (9 ple
Columpr giby, 6{;8{@6%%% e]tH % to 90 %, gradient} to obtam the entitied compound

(1.30 $RYPrifichn 4-yddthighsspirofshstotexane-1,1'-(3'H)-6'-

'HNMAZRIBRLaRZoBRn: As5ay b/qud@@z Y 2N2GHS gr 81i0uhhe ?ﬂtzﬂﬁﬂ(sﬁ m), 2.91-
3.02 (Eloin Lﬁf’bg;r‘gﬁ? Qftgined.according, tg the methad o E‘a“i‘pliefﬂb)” 57(Hx 172,
L 17 & Helo RS BRO H2slr Bl e (BN 3 ARy IO EHebioAyhcd. 1-5.0
Hz), 8804 1H x 1/2, d, J=8.0 Hz).

Mass spectrum (ESI): 392.1 (M+H).
Example 2:
Trans-3'-oxo0-N-methyl-N-(2-piperidin- i -vlethvl)-spiro{cvclohexane-1.1'-(3'H)-4'-

azaisobenzofuran|-4-carboxamide

e}
\‘[L.N/\/N
EHg

=

The entitled compound was obtained according to the method of Example 1 but
starting from trans-3'-oxo-spiro{cyclohexane-1,1'-(3'H)-4"-azaisobenzofuran]-4-carboxylic acid
and N-methyl-N-(piperidinoethyl)amine.

"HNMR (400 MHz, CDCl3, 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 GH x 1/2, ), 3.43 2H x 1/2, 1, J=6.9

Hz), 3.50 2H x 1/2, t, J=7.0 Hz), 7.45-7.54 (1H, m), 8.03-8.15 (1}, m), 8.84 (1H, d, I=4.7 Hz).
Mass spectrum (ESI): 372.2 (M+H).

Example 3:

Trans-3'-ox0-N-methyl-N-(2-pyrrolidin-1 -ylethvl)- smro{cvciohexane 1.1'-(3'H)-4'-

aza;sobenzofuraﬂ -4-carboxamide

.“‘”\N/\/ D
CH,

e
a
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and N-methyl-N-(piperidinoethyl)amine. 'HNMR (400 MHz, CDC13, S):

1.38-1.50 (21-1, m), 1.52-1.64 (4H, m), 1.83-1.94 (2H, m), 1.98- 2.13 (4H,

m), 2.32-2.53 (6H, m), 2.91-3.00 (11-l, m), 2.98 (3)1-1 x 1/2, s), 3.12 (3H

x 1/2,s), 3.45 15 (2H x 1/2, t, J=7.1 Hz), 3.55 (2H x 1/2, t, J=7.1 Hz),

7.35-7.36 (IH, m), 8.64 (1H x 1/2, s), 8.68 (IH x 1/2, s). Mass spectrum

(ESI): 3@@9@9@&@)9%@@@ obtained according to the method of Example 1 but
startingd TeMS-DasdiBOxXwS spiofidludind -2 pirtoHdinnytetyid-8pinc)-4-carboxylic acid

f 1@xane-11:-(3'H) -4 zaisobenzofuran]-4-carboxamide 0 H3C p
N

| ; . g e %'O mg? was added to ethanol (1.0 ng.

HNMR @R idh GRS hotied-@6ethh i B/ntt) Somfidaldrihe tompddiaiiasy). 2-86-

2.98 (g nob fafite@ ih:EXansplé .10 abld stirf2d a3 .83CIdx 182 haurs7 I Was maHEH x 172,

t, J=7.010Ave aprisaf Zivith SN hyrroghlorig acid @406 sTHIS AR 2B, d, 1=7.8 Hz), 8.85

(1 dni:mugglg&d ywth agueous saturated socfl'um bicarbonate soluthn, and then

* “extractedwith ethyl acetate. The organic layer was washed with

Mass spaeiraredEsdingS%:3t6yI-dried with sodium sulfate, filtered and

Examlg@ngentrated under reduced pressure. The resulting residue was purified

Trans 3% ; ,. ohy (Biptage &9 '\Ae— ST

azaisopsazpiirgd-gs g gdisfess oily substance. 30 'lINMR (400 MHz,

CDC1376): 1.41 {3H, t, J=7.1 Hz), 1.74-1.94 (6H, m), 1.94-2.13 (4H, m),

G~ '."27.‘@[—1, m), 2.51-2.73 (6H, m), 2.85-2.97 (1H, m), 2.99 (3H x 1/2,
13 (3 x 1/2, 5), 3.49 (2H x 1/2, t, J=7.4 Hz), 3.57 (2H x 1/2, t, J=7.4

#1z), 4.51 (2H, q, J=7.1I-12), 6.96 (1H x 1/2, -59 d, J=8.5 Hz), 6.96 (IH X

: ]I-|/ 2, (Ij\}lJTﬁe%iﬂﬁ)e&' c%ngéljﬂﬁﬁoléfgs Gﬁﬁ%@ éﬂébrc?i%tékﬂ?ﬁk@m@&ﬁ@nple 1 but
saring o R R N Bl oo Ny biShena
(piperihinpethglapine. azaisobenzofuranl-4-carboxamide H3c 0 O IL~N' N N
THNMPHa00 Riffheantitied)coppdurd(@idsmpthited a8¢orling,to. Moe2metisad of), 2.20-
231 (%%?ﬁlﬂ%&??% @Faring remih] eampeuabebizined N 5xauwled 20w, ), 3.42
(2H x 113, 1. J=6.9 Hz), 3.51 (2H x 1/2, 1, J=6.9 Hz), 7.52 (1H x 1/2, 4, J=8.2 Hz), 7.53 (I1H x
12, d, 1=8.2 Hz). 8.02 (1H x 172, d, J=8.2 Hz), 8.07 (1H x 1/2, d, J=8.2 Hz).

Mass spectrum (ESI): 406.3 (M-+1).
Example 5:

A79aLrgn o

Trans-3'-oxo-N-methvl-N-(2-piperidin-1-vlethyl)-spirofcyclohexane-1.1'-«(3'H)-5'-
azaisohenzofurani-4-carboxamide

L)
_"\‘u\N/\/N

N\ H 1
L CHy
ol

o

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"-azaisobenzofuran]-4-carboxylic acid
and N-methyl-N-(piperidinoethyl)amine.

THNMR (400 MHz, CDCls, 8): 1.35-1.46 (2H, m), 1.47-1.64 (41, 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 GH x 1/2, 5), 3.08
(3Hx 1/2,5),3.42 CHx 1/2,t,J=7.0 Hz), 3.50 2H x 1/2,t, }=7.0 Hz), 7.62 (1Hx 1/2,4d, J=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:
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10 '"HNMR (400 MHz, CDCI3, S): 1.34-1.45 (2H, m), 1.48-1.60 (4H, m),
1.77-2.08 (6H, m), 2.13- 2.25 (2H, m), 2.35-2.49 (6H, m), 2.83-2.95 (1H,
m), 2.94 (3H x 1/2, s), 3.08 (3H x 1/2, s), 3.42 (2H x 1/2, t, J=7.0 Hz), 3.50
(2H x 1/2, t, J=7.0 Hz), 4.02 (3H, s), 6.95 (1H X 1/2, d, J=8.6 Hz), 6.95
(IH x 112, d, 3=8.6 H2), 7.91 (1H x 1/2, d, J=8.6 Hz), 7.96 (1H x 112, d,

- I - -

Trans-J-axg-NomathyiNcabrimohidmshyy ety B-spaals velahexangrdid'

azaisoHeangibaetioxidrextdd-methyl-N-(2-piperidin-1-ylethvl)-spiro .
[cyclqhexane{é’-% '-(3'H)-4'- azaisobenzofuranl-4-carboxamide H3C 0 O
i N
L/

O The entitled compound was obtained according to the

N i
WOCFW Example 10 but 20 starting from the compound obtained in
& Example 4 and ethanol. 'HNMR (400 Milz, CDCI3, 8): 1.37-1.49 (2H, m),

1.41 (3H, t, J=7.1 Hz), 1.52-1.62 (4H,.m), 1.80:2.11 (611, m). 2.15-2.26

(11, m S5 RSB O el G e 1
startinggFpm 172§, -85S eye e rane-1,1 i 852z benzofurapd 7 caupgxylic acid
and N4 (2N Gydrelidinbhy®@6i614 x 1/2, d, J=8.5 Hz), 6.96 (1H x 1/2, d,

1 = 7. Hx1 = X 142; >
HN%?@Q@@%%@%E‘?-}f%%;éﬁf@aﬁ?‘fé%?%mi 522 T3P, 245
2.70 (GHapn. 5 $lettki 5~ 8o NLpdtHy F S(é%%olﬁéﬁﬁﬁ@&%ih&l)‘%%ﬁéﬂl 3.55 (2H, 1,
1=7.2 [EyclloeXAREx 1L T (B H)541- Fizpigoloan Ebfut 4hl e b dXan 8RO MICIQ, O=5l 1 Hz),
9.12 (ﬁ{—lg) O 30 0 -60 The entitled compound was obtained according to the

meéthod of Example 10 but starting from the compound obtained in
Mass W&%(ﬁsiﬁéﬁﬁe%r%ﬁ%ﬂNMR (400 MHz, CDC13, 6): 1.72-1.93 (6H,
Examph 71.93-2.12 (4H, m), 2.15-2.30 (2H, m), 2.48- 2.75 (6H, m), 2.86-2.98
Trans 1 x OIN2: 88BN X012 Sl d g1 2yBI v 142irS) e bR X L2 8764 5

. H2), 3:56 (OH x 112 T, J=7.4 Hz), 4.06 (3H, 5), 6.98 (1H x 1/2,d, J=8.5

DOXainIde @ 5 Hz), 7.94 (1H x 1/2, d, J=8.5 Hz), 7.99 (LI-l X
. Mass spectrum (ESI): 3883 (M+H). Example 14:

azaisobeHz pl-4-C

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 (21, m), 2.0-
2.13 (4H, m), 2.33-2.52 (8H, m), 2.90-3.02 (1H, m), 2.98 3H x 1/2,5), 3.11 GHx 1/2, 5), 3.45
(2Hx 1/2,d,1=7.0 Hz), 3.54 CH x 1/2, d, J=7.0 Hz), 7.74 (1H. d, J=5.1 Hz), 8.84 (1H, d, ]=4.8
Hz), 9.05-9.14 (1H, m).

Mass spectrum (ESI): 372.4 (M-+H).

Example 8:

Trans-3'-0x0-N-methyl-N-(2-piperidin-1 -ylethvl)-spirofeyelohexane-1,1'-(3'H)-7'-
azaisobenzofuran]-4-carboxamide

R A
== _,\\U\N/‘\/N

\_/ CH,
o
ol

The entitled compound was obtained according to the method of Example 1 but
starting from trans-3'-oxo-spiro|cyclohexane-1,1'-(3'H)-7"-azaisobenzofuran}-4-carboxylic acid
and N-methyl-N-(piperidinoethyl}amine.
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Trans-5'-propoxy-3'-oxo-N-methyl-N-(2-pyrrolidin-1-ylethyl)-spirolcyclohex

ane-1 1'-(3'H)-4'- 10 azaisobenzofuranl-4-carboxamide H3C 0 N/ CH3 O

O The entitled compound was obtained according to the method of

Example 10 but starting from the compound obtained in Example 1 and
1 propanol. IHNMR (400 MHz, CDC13, 6): 1.02 (3H, t, J=7.3 Hg&{l .72-1.93
HNM@M%MB%@%(&W}&? 11472204 137 (b1 m)(éHSInQ 148 {eHIHpH, m), 2.22-
2.51 (28612.974LBIIR B9, (BhUX WL $)23:13 (BH X1 8), s B HI2HIU R, b, J=7.1

o, 3 A8 P B T OB L S i B s v

1.6 Hzi)ifﬂ? §83?1(l]1};e i‘}é d, J=8.5 Hz). Mass spectrum (ESI): 416.4 (M+H). 20

Mass dpxatnupbe(FLSE): 372.2 (M-+H).

hxamﬂiéaﬁs -5'-(morpholin-4-yl)-3'-oxo-N-methyl-N-(2-pyrrolidin-I-ylethyl)-spiro[cy
clo exanq 11' 3H_4- 3 sob furn 4-c rbox ide 0D OQ JC 2\

_6'-

vas oncentrated under reduced pressure, and then
{Jh ersed-phase HPLC (0.1 % TFA acetonitrile/H20 =5 %
\%@ @I"adlent) to obtain the entitled compound (31 mg, 92 %) as a
4 ofbrless oily substance. 'HNMR (400 MHz, CDC13, 6): 1.75-2.08 (101 1,
m), 2.09-2.20 (2H, m), 2.51-2.75 (6H, m), 2.84- 2.95 (1H, m), 2.99 (3H
172, s), Thaqaisdyomepubyspbiaingd pcgerdme iy thy saethed oF argple 1 but
starting reh4’ H]a)or&-ﬁ&(ﬁflrli THIphd Hz)oRefnMH3 tidd3 NPy 6 Bhe(14lexrbiXylic acid

reactlonQ|qU|d

and N9nd® g\jﬂ@ ﬁﬁ@é{héﬁ#%& J=9.0 Hz), 7.87 (1Hx1/2 d, J=9.0 Hz),
f%%ﬁ%@fﬁé e S T Rt e D020, ), 1.98.

2.13 (4htotidir-BRlethyl)épiro)ciddeRan el i), 2.98 (3H x 1/2,5), 3.12 (3H x 1/2, 5), 3.45
(2H x @HX4=azaisopenzofurpnlideanhoxamigder 35-7.36 (1H, m), 8.64 (1H x 1/2, 5), 8.68
(1Hx 172, s).

Mass spectrum (ESI): 390.2 (M+H).

Example 10:

Trans-5"-ethoxy-3'-ox0-N-methyl-N-(2-pvrrolidin-1 -ylethyl)-spiro]cvclohexane-1,1'-(3'H)-4'"-

azaisobenzofuran]-4-carboxamide
HaC o
oy Y

!
CHa

=
s

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 laver was washed with saturated saline water, dried with sodium sulfate,
filtered and concentrated under reduced pressure. The resulting residue was purified through
10 % to 90 %,
gradient) to obtain the entitled compound (34 mg, 83 %) as a colorless oily substance.

"HNMR (400 MHz, 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 1/2,5), 3.13 3H x 172, 5),
3.49 QH x 1/2,1, J=7.4 Hz), 3.57 QH x 1/2, t, 7.4 Hz), 4.51 (2H, q, J=7.1 Hz), 6.96 (1H x 1/2,

silica gel column chromatography (Biotage Column NH, ethy] acetate/hexane =
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F3,N 0O "1~Ni~N H3C N/CH3 O O 5 The entitled compound was
obtained according to the method of Example 15 but starting from the
compound obtained in Example 1 and dimethylamine. 'HNMR (400 MHz,
CDC13, 6): 1.76-1.94 (6H, m), 1.95-2.19 (6H, m), 2.52-2.77 (6H, m), 2.82-
2.93 (1H, m), 2.99 (3H x 1/2, s), 3.13 (3H x 1/2, s), 3.18 (614, s), 3.49 (2H
d, I=8x 112).19.367141H2) {2306 F@p tiz)/2, 3 13 4 HZ), 6 FB (A H,17/28d 1 =882, d, I=8.5
Hz). Hz),6.72 (1H x 1/2, d, J=8.8 Hz), 7.80 (1H 10 x 1/2, d, J=8.8 Hz), 7.86

Mass éplﬁgﬁ%_lliﬁgl)ﬁgfﬂﬂ*Mass spectrum (ESI): 401.4 (M+H). Example 17:

Examplgidih-1-y1)-3'-0x0-N-methyl-N-(2-pyrrolidin-I-ylethyl)-spiro{cyclohexane-11'
Trans-5(Bicthéxpzaisabanzeiiikan-2-easbedar1idecthOP o N N 16Hd2ar- L3 Q3 H)-4'-

Shttled.compound was obtained according to the method of Example
Pt compound obtained in Example | and piperidine.

Sy (400-MHz, CDC13, 6): 1.52-2.20 (18H, m), 2.52-2.77 (6H, m),
ﬁz%é@s @H, m), 2.99 (3H x 1/2, s), 3.13 (3H x 1/2, s), 3.49 (2H x 1/2, t,
J=74 Hz), 3.59 (2H x 1/2, t, J=7.4 Hz), 3.62- 20 3.73 (4H, m), 6.84 (1H x
172, d, J=9.0 Hz), 6.84 (1H x 1/2, d, J=9.0 Hz), 7.79 (1H x 1/2, d, J=9.0
Hz), 7.841a ehithgd campeoral Mzy. dtssedpectrdimgESiedndtp s Bxample 10 but
startinEXRMRIR: %j%mppi_mdl ob)tained in Examprlle 4 and methanol. " _ I
R=(pi -1-yl)-3'=9x0-N-methyl-N-(2-piperidin-l-vlethyl)sspirglcyc
‘m@i%@i&*%@%&%ﬁﬁéﬁ nzb%iﬁnﬁz‘%ﬁﬁné%ﬁﬁéé JCHRE #8215
2.25 (NiNroHs’ B2tk et éd o dliRe tas GHtalRkY Heeokdidi o ths 1/2. 5), 3.42
(2H x methad-oBxan ko 13Hbutl Starting irem)thieocaniaound. ebtainediin, d, 1=8.6 Hz),
e 4 andpiperidine, ). . ). 338518
6.95 (%%I}‘%dg ﬁzoWB?(sH,“ ,%‘g‘%%‘%@%ﬁ?&%ﬁ%&%n@ 173831 89 Gath.
Mass spectrum (ESI): 402.3 (M+H).
Example 12:

azaiso

Trans-5'-ethoxy-3-oxo-N-methvi-N-(2-piperidin- | -vlethyD-spirolevelohexane- 1. 1'-(3'H-4'-
azaisobenzofuran |-4-carboxamide

SN
3 jo “‘\U\_N/\/N

\
Nt/ éHs
O

]

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, CDCls, 8): 1.37-1.49 (2H, m), 1.41 (3H, t, J=7.1 Hz), 1.52-1.62 (4H, m),
1.80-2.11 (6H, m), 2.15-2.26 (2H, m), 2.37-2.53 (6H, m), 2.86-2.97 (1H, m}), 2.98 (3H x 1/2, s),
312 BHx 1/2,8), 3.45 2H x 172, t, J=7.1 Hz}, 3.54 (2H x 1/2, t, J=7.1 Hz), 4.51 (ZH, q, J=7.1
Hz), 6.96 (1H x 1/2, d, J=8.5 Hz), 6.96 (1Hx 1/2, d, J=8.5 Hz), 7.93 (IH 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-pyrrolidin-1 -ylethvl)-spiro[cvclohexane-1.1'-(3'H}-4'-

azaisobenzofuran]-4-carboxamide

O
e
b = ,\\‘J\ N A N
N |
Nt Chy
o)
e}
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30 2.94 (1H, m), 2.98 (3H x 1/2, s), 3.12 (3H x 1/2, s), 3.46 (2H x 1/2, t,

J=7.1Hz), 3.56 (2H x 1/2, -62t, J=7.1 Hz), 3.60-3.71 (4H, m), 6.84 (1H x

1/2,d, J=8.8 Hz), 6.85 (1 Hx 1/2, d, J=8.8 Hz), 7.79 (1H x 1/2, d, J=8.8

Hz), 7.84 (1H x 1/2, d, J=8.8 Hz). Mass spectrum (ESI): 455.3 (M+H).

Example 19: 5

Trans-5H Meﬂﬁkgdﬁemmm}drwﬁayibmﬁ(&@mmﬁmtyléthm)%@@iﬂa[ﬁﬁmhpbe 10 but
startin@ RS tha(SsAurZasahenzo i anbe- @%EQPM%Q JLN"IN CH3 O

v G &%ﬁ?&%ﬁ%ﬁ%ﬁﬂ%ﬁ? T DT ) 42 248
2.75 (GSHirretl 286590128 hours? TG 10 rbaetidn Bt ks, phiridd &%b&éﬁ t, J=74
Hz), 3 %f@ﬁa@ma @:Jdau@zxwo%/@ﬁ&)aee;@mtﬂledmocg B=Y05teI75 069 (1H x 172, d,

r Qb il 7 9 asa colorless oily
Jgsﬁ stanc(})ﬁI V&%I’}ééﬂ Wﬁ%@g% (één ég) , m), 1.53-1.67
Mass sgzﬂqt,rm},@% 3883 EYITRY, 2.18- 2.31 (2H, in), 2.37-2.62 (6H, m),
Exam#e8B+3.01 (1H, m), 2.98 (3H x 1/2, s), 3.12 (3H x 1/2, s), 3.46 (2H x 1/2, t,

Trans«gfgrgpb'%) 33 g’)?@@ﬁfﬁ%ﬁ{% K fz%%@inz ﬂ'%lgﬂ%ﬁ)(é}tliﬁdmvc%ﬁ@x&%q (1?"—@3 H)-4'-

m), 8.06 15 (TH X 1/2Z, d, J=8.5Hz), 8. 1.1 (IH X 1/2, d, J=8.5 Hz). Mass
L +H). Example 20:

HTrans -5'- (pyrﬁln -3- Ie '-0x0-N-methyl-N-(2-piperidin-I-vileth
- eyclo - (3'H)-4'-azaisobenzofuranl-4-carboxamide N O
O LLKMN N / GH3 O 20 ¢ The entitled compound was obtained according
to themtethod of Example 19 but starting from the compound obtained in
Exarfple 4 and 3-hydroxypyridine. 'HNMR (400 MHz, CDC13, S):
1.39-1.5lih¢xsatittyd eBrPeIBE @ad abipined bezaditgHo i methoddEgample 10 but
startinB s o%a&ﬁe%%ﬁ@ﬁhd@)atgu%%a@xﬁﬂph Mind-BE3bK 1/2, s), 3.13 (3H x

i ity (Ot ]@’%ss{?ﬁoi“f%%? 25 G, S FER S et m
2.14- 2(1?4(%}1421)@12354 T £91B 4 %% Gy m&s%%%é’éﬁ&n%f%%@ gH x 1/2,5),
3.49 (MR, ExamplE2]13.56 2H x 1/2, t, I=7.4 Hz), 4.40 (2H, t, J=6.7 Hz), 6.97 (1H x 1/2,
d, J=8.5Hz), 6.97 (1Hx 1/2,d,J=8.5 Hz), 7.93 (1H x 1/2,d, J=8.5 Hz), 798 (1H x 1/2,d, J=8.5
Hz).

Mass spectrum (ESI): 416.4 (M+1).

Example 15:

azaistﬂ

Trans-5'-(morpholin-4-v1)-3'-ox0-N-methvl-N-(2-pyrrolidin-1-ylethyl)-spiro[cyclohexane-1,1'-
(3'H)-4"-azaisobenzofuran]-4-carboxamide

o I,

N
N-wt/ CI:HB
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,O =5 % to 75 %,
gradient) to obtain the entitled compound (31 mg, 92 %) as a colorless oily substance.

'HINMR (400 MHz, CDCl;, 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 3H x 1/2, 5), 3.13 BH x 1/2, 8}, 3.50 2H x 1/2, 1, J=7.4 Hz), 3.58 (2Hx 1/2,
t, J=7.4 Hz), 3.65 (4H, t, J=4.9 Hz), 3.82 (4H, t, J=4.9 Hz), 6.84 (1H x 1/2, d, J=9.0 Hz), 6.85
(IHx 1/2, d, J=9.0 Hz), 7.87 (1H x 1/2, 4, J=9.0 Hz), 7.92 (1H x 1/2, d, ]=9.0 Hz).

Mass spectrum (ESI): 443.3 (M+H).
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Trans-5'-phenvl-3'-oxo-N-methyl-N-(2-pyrrolidin-I-amyl)--spirolcyclohexane
-1,1'-(3'H 4 30 azaisobenzofuranl-4-carboxamide - 63 O N'~'N N CH, O
O Phenylboronic acid (14 mg), palladium tetrakistriphenylphosphine (15
mg) and aqueous 2 M sodium carbonate solution (0.15 mL) were added
to 1,2-dimethoxyethane (1.0 mL) solution of the compound (30 mg)
Exammbidined in Example 1, and stirred at 80C for 5 hours. Water 5 was added
Trans-50 (8 AReh epHAGEE S Wit elhwl-acataie) The-diganicyaxbywas RS aRhsviRe-1.1'-
TH zﬁ?gg@g d ,Salin |ne bdrled \I(\ilth sodium sulfate, then filtered and
sure. The resulting residue was purified
sili chromatography (Biotage Column NH, ethyl
ate/he; an%H 5 % to 95 %, gradient) to obtain the entitled compound
| as a colorless oily substance. 10 'HNMR (400 MHz,
13 6): 1.76-1.88 (4H, in), 1.89-2.17 (6H, m), 2.22-2.37 (2H, m), 2.52-

277 (6 3.01 (1H, i), 3.01.(3H X 1/2,.5),

ot 15 el Bt Wb S5 SR S 02 A AL Bt 15 bus
starting @@ruh\eﬁwoansli@@fppﬂ iv@mmw ad dimgdy Bpig-8.08-8.14 (2H,
1HN1\/1111@)(4851ﬁ/fﬂ,zH ®1102;, &) +8 3 HA),(BHRG(L H. %5112 B 6348 12252-MaB$6H, m), 2.82-
2,93 ( éh'-:@i “ApA. %)N”‘i'?'ﬁ#ﬁx'fﬁ%“%?@ ¥§(61~ 349 QHx 12,1, 174 o),

-0X0-N-me perl |n- et y -SpPIr

3.59 (%Emlé%éxénéﬁf%sﬁﬁ%*%% é?ots*eﬁz%%m é% (B6karHicre: LB S 80 (1H
x 1/2, 8H=0.§ He)efitdted Bompduhdvéaks ldbtained according to the method of
Mass 5@% Rdibuio £Q slauting from the compound obtained in Example 4
Phenylboronlc acid. 'HNMR (400 MHz, CDCI3, 6): 1.35-1.48 (2H, m),
161(4H m), 184213(6H m) 221 2.32 (2H, m), 2.35-2.53 (6H,
NG (B ' Nk 1 hethyd -spivieas]ohexmme-1.1'-
(3TD- L‘dz%s%ﬂéﬁioﬁ@ﬁﬂ%érﬂé&ainﬂﬁ 0 HZ) 7.40-7.53 (3H, m), 7.93 (1H x
1/2,d, J=8.2dHz), 7.94(IH x 1/2, d, J=8.2 Hz), 8.05-8.10 (2H, m), 8.12 (lI-]
NX d lé,l,-l)z),,@‘ (IHx 1/2, d, 25 J=8.2 Hz). Mass spectrum (ESI):
4 ). Example 23:
Trans-%'-(4-fluorophenyl)-3'-oxo-N-methyl-N-(2-piperidin-l-ylethyl)-spiro[cy
cloh@xane 1,1'- (3'H)-4'-azaisobenzofuran]-4-carboxamide
The entitled compound was obtained according to the method of Example 15 but

Examﬁ‘

starting from the compound obtained in Example 1 and piperidine.
'HNMR (400 Mz, CDCls, 8): 1.52-2.20 (18H, m), 2.52-2.77 (611, m), 2.80-2.93 (1H, m), 2.99
(BHx 1/2,5),3.13 3l x 1/2, 8), 3.49 2H x 1/2, 1, J=7.4 Hz), 3.59 (ZH x 1/2, 1, J=7.4 Hz), 3.62-
3.73 (41, m), 6.84 (1H x 1/2,d, J=9.0 Hz), 6.84 (IH x 1/2,d, 7=9.0 Hz), 7.79 (1H x 1/2, d, J=9.0
Hz), 7.84 (1H x 1/2, d, J=9.0 Hz).
Mass spectrum (ESI): 441.4 (M+H).
Example 18:
Trans-3'-(piperidin-~1-v])-3'-0x0-N-methyl-N-(2-piperidin-1 -ylethyh-spiro[cyclohexane-1.1'-
(3'H)-4'-azaisobenzofuran]-4-carboxamide
Tl i)

Nt

CHy

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, CDCl3, 8): 1.38-1.80 (12H, m), 1.81-2.20 (8H, m), 2.36-2.59 (6H, m), 2.81-
2.94 (1H, m), 2.98 (3H x 1/2,8),3.12 3H x 1/2, ), 3.46 (2H x 1/2, 1, J=7.1 Hz), 3.56 2H x 1/2,
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0 F/~N6H, O 300 -64 The entitled compound was obtained according
to the method of Example 21 but starting from the compound obtained in
Example 4 and 4-1luorophenylboronic acid. 'HNMR (400 MHz, CDC13, 6):
1.35-1.47 (2H, m), 1.48-1.61 (4H, m), 1.83-2.12 (6H, m), 2.21- 2.32 (2H,
m), 2.34-2.51 (6H, m), 2.88-2.99 (1H, m), 2.96 (3H x 1/2, s), 3.10 (3H X
t. J=7.1Mzk)3 84275 ($H, x1)/9, 84 I 6 H2) B 5B @ HA. HB85t( U F 0/B, J=8.8 Hz), 7.79
(1H x /0947329 §2Hh:) ) 87 @31 H/x, W2-8.956R Hz), 7.89 (1H x 1/2, d, J=8.2
Mass $H%2t8.04¢%$04( EM ss spectrum (ESI): 466.3 (M+H). Example 24:
) Prans-b' pyrimidin- -yTS- -0x0-N-methyl-N-(2-piperidin-I-vleth
Examplesho[cyclohexane-1,1'- 10 (3'H)-4"-azaisobenzofuran]-4-carboxamide 0
Trans-N-ghdddve3 NN -SHneh D N -ehiittetirc imieduidspias| obthihechasdordingd )-4 -
azaiso%ﬁ?gf@ﬁ{pggcﬁfb%m%e 21 but sftartir)g from the compound obtained in
xample 4and pyrimidine-5-boronic acid. 'HNMR (400 MHz, CDCI3, 8):
Q 1.39-1.51 (8H, m), A"52-1.65 (4H, m), 1.87-2.20 (61-I, m), 2.29- 15 2.58
5 84,3:0744H, m), 3.00 (3H x 1/2, s), 3.14 (3H x 1/2, s), 3.47 (2H
: 7.@1Hz), 3.56 (2H x 1/2, t, J=7.0 Hz), 7.99 (IH x 1/2, d, J=8.0
Hz)-800 (1H x 1/2, d, J=8.0 Hz), 8.26 (1H x 1/2, d, J=8.0 Hz), 8.31 (1H X
1/2 d, J=8.0 Hz), 9.32 (111, s), 9.43 (2H, s). Mass spectrum (ESI): 450.3
(M+H). HExacigh 26z 2Mhd cesium carbonate (209 mg) were added to DMF (2.0 mL)
solutié'ff@?ﬂi@éé@iﬁ&%ﬁ@@ﬂﬂ@%{ﬁ%ﬁﬁk@d‘&%&%{ﬁﬁmﬁ%@fﬁb‘&%ﬁ‘%‘?@ﬁ*&t%'h&r& The
reacﬁ_qﬁ’slg’gé@c’heé%ﬁga Throuah Averazpisobengofura] & AiRoamIde R N0 = 5 % 1o
75 %, gradient) to obtain the entitled compound (57 mg, 57 %) as a colorless oily substance.
THNMR (400 MHz, CDCl, 8): 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 (3H x 1/2,'5), 3.12 3H x 1/2, 5), 3.46

(2H x 1/2, £, 7.0 Hz), 3.57 QH x 1/2, t, I=7.0 Hz), 7.12-7.28 (4H, m), 7.36-7.46 (2H, m), 8.06
(1Hx 1/2,d,J=8.5 Hz), 8.11 (1IH x 1/2, d, J=8.5 Hz).

Mass spectrum (EST): 464.3 (M+H).

Example 20:

Trans-5'-(pyridin-3-yloxy)-3"-0x0-N-methyl-N-(2-piperidin-1 -viethyl)-spiro{evclohexane-1,1'-
(3'H)-4'-azaisobenzofuran]-4-carboxamide

Q
\ i 0]
-\“”\v\/r@

Q \-‘
N-?’ CHa
O

0

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, CDCls, 8): 1.39-1.51 (2H, m), 1.52-1.65 (4H, m), 1.81-2.13 (6H, m), 2.20-
2.33 (2H, m), 2.38-2.60 (6H, m), 2.88-3.01 (1H, m), 2.99 BH x 1/2,5), 3.13 BH x 1/2, 5), 3.46
(2H x 1/2,t. J=7.0 Hz), 3.57 2H x 1/2,t, J=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-5'-phenyl-3'-ox0-N-methyl-N-(2-pyrrolidin-1-vlethvD-spiro[cyclohexane-1.1'-(3'H)-4'-
azaisobenzofuran|-4-carboxamide




10

i5

20

30

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. 25 'HNMR (400 MHz, CDC13, 6):
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, in), 2.99 (3H x 1/2, s), 3.13 (3H x 1/2, s), 3.47 (2H X
1/2, t, J 7. 13 Hz), 3(65,(2H x 1/2, t, J=7.1 Hz), 4.01 (3H, s), 6.87 (1H, d,
<88 W 1/2, d, J=8.3 Hz), 7.91 (1H x 1/2, d, J=8.3 Hz), 8.15
(P 1727 d, $£8.3 Hz), 8.20 (IH x 1/2, d, J=8.3 Hz), 8.43 (1H, dd, J=8.8,
, 8.77-8.85 (IH, m). 30 Mass spectrum (ESI): 479.2 (M+H).

Ex(azmp? ’Pf‘dmﬁfr‘?r%‘r? %Id(?fﬁth"' B A RV NS SoRine (15 me) and

aqueoBpirbicdvine xarebie @wipY (AR sobewzofuedsi4cchbaastigayetsne (1.0 mL)
solut1dﬂ3ﬁ3tl§ Bbf“rﬁioﬁﬂdeoangPobfﬂi&hﬁn @}@fﬂ-}h@ gniitledigena®ord Was hours. Water
was acP(P g% orgrlncq %) th % n%gtl"l acean d? Rle %r:lLl(P { startlnﬁ R 108, saturated

h%nob ained xam el methanesul 2f)sp eny oronic
saline a@a:r ﬂﬂﬁﬁmﬂe@@éwﬁ%ﬂ@t@ctmn@t% detppertiRlyd1uBBepIEduasH pressure.
The reqiitid@reddné (G po) fi2dXB o0 4i (i, g6 cSLO0( Shrandd i gedpByl(B(Btagsy, olumn
NH, e 4&@!5'15/1‘%%&1@ =334/8 Qb‘SX’/ZL/ %ratdrgzn 0 K31 31RE 1% 8nd é')o]myd (()26 mg, 78

) (IH X 1/2,°d, J=8.3 Hz), 8.04 (1H x 1/2, d, J=8.3 Hz), 8.06- 8.1
%) as eﬁqiqﬂfsﬁ%kyﬁw%&% d, J=8.3 Hz), 8.29 (IH x 1/2, d, J=8.3 Hz),
TINMRIZMW. 35H2H D)5, Mads 76pbSBUAT(ESI)1 B2 IMEHH)miEaAdple3d A2H0 m), 2.52-
2.77 (Q1F 4\%52 @@m@ihm»mwoh 013&3/11)33 1@(@*}\13%%\}&&4 12 pyrrokdimeivietiyl): =7 3

o, S B e D R e T S Eded 9 b7

1/2, d accoddiby. t&@ﬁegrﬁé{%ﬂ o) ExEeripld 21 Bud. s}f‘éﬁt%b[?ﬂro&ﬂﬂw@ I:b’mﬁd%u@*dl'g 3 Hz).
Mass §iiaingd psExampie(yang. 2-methoxy-5-pyridine-boronic acid. 15 ITHNMR
Examge[_? MHZ CDC13, 6) 1.57-1.86 (4H m) 1.86-2.16 (6H m), 2.21-2.38

azaischi 468P J=8.8 Hz) 7.90 (1Hx1/2 d )= 83 Hz) 791 (1H
X1/2d38(3HZ) (A1H x 1/2, d, J=8.3 Hz), 8.20 (1H x 1/2, d, J=8.3
H = LN/\/N
;J Vi CH«
Q
Q

The entitled compound was obtained according to the method of Example 21 but
starting from the compound obtained in Example 4 and phenylboronic acid.
"HNMR (400 MHz, CDCls, 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, I=7.0 Hz), 3.533 2H x 1/2, 1, J=7.0 Hz), 7.40-7.53 (3H, m), 7.93 (1H x 1/2, d, }=8.2 Hz),
7.94 (1Hx 1/2,d, J=8.2 Hz), 8.05-8.10 (2H, m), 8.12 (1Hx 1/2,d, J=8.2 Hz), 8.17 (1IHx 1/2, d,
J=8.2 Hz). :
Mass spectrum (ESI): 448.3 (M+H).
Example 23:
Trans-5'-(4-fluorophenyl}-3'-oxo-N-methvl-N-(2-piperidin- 1 -vlethyl)-spirofcyclohexane-1.1'-
(3'H)-4'-azaisobenzofuran]|-4-carboxamide

o]
F s _.l\lj\N/\\/N

N
Nt éHs
O

0O
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8.43 (1H, dd, J=8.8, 2.7 Hz), 8.81 (1H, d, J=2.7 Hz). 20 Mass spectrum

(ESI): 465.2 (M+H). Example 28: Trans-5'-( -methyl-1
H-pyrazol-4-yl)-3'-oxo-N-methyl-N-(2-piperidin- | -ylethyl)-
spirofcyclohexane-1,1'-(3'H)-4'-azaisobenzofuranl-4-carboxamide H30. O

'N"iIN N CH3 O O 25 The entitled compound was obtained according to

the mettTdﬂd cﬁtﬁi@npiepzmﬁwzstahﬁaigdmméingmgbej nebthiothividaxample 21 but

Start Né (?ﬁiﬂg %moréz(ﬂ{@gnéﬂ@mﬁw I1BRRAAEL .
T SR YO T

2.32 (%éiﬂnx);ﬂz%y 310616 1. £88-298) 1313818 %?Qmﬁ_ >fri)/ 393 50 (BHixdy2. 5). 3.44

(2H x 1/28,7168.¢ X)) 57 @3t& 08 (2H+=mi), BA17(8517 3p 68, Mas3.8peCHUM /2, d, I=8.2

Hz), 7(@@#\%%5 (}}AFJ&?&@%% mplg g%ol(?ﬁsl% (2,4-dimethoxypyrimidin-5-yll)

methy eridin-1-y

Mass gse81eBREx A8 MBHH)-4'-azaisobenzofuranl-4-carboxamide H3C N 0
Exam@e-24kN ,N N CH3 HaCO 5 0 The entitled compound was obtained

Trans2C¢QUAINGEA ey methashef Rxamale 2L hul; startiog fom ﬂ?&%ﬁ%ﬂ&e&z I
btalned n Example 4d 4- %lmethoxypyrldlne -5-boronic acid. THNMR

'
3'H)-47A 3:...”!’ Yo =n!r§..-a... )

(,\(2 m)2§2,{§ (6H, m)285300(1H m)296(3||x1/2 3)310
H s)'¥§44(Hx1/2tJ7010Hz)352(2Hx1/2tJ70Hz)
40 . S), 4b8 (3H, s), 8.05-8.19 (2H, m), 9.04 (1H, s). Mass spectrum
(ESY): 510 2 (M+H). Example 30: Trans-5'-ethyl-3'-0xo-N-meth

Ipiperidirpiyleimbispiriaelohexanfaindd (2 Ebrding to the method of Example 21 but
Startin% (i)%(c',l) enggr%Jprouxlcﬁ 0%%?185 .x%nqlaﬂ & a't\lld.c}:algrlr?fmidine-S-boronic acid.
"HNMR (400 MHz, CDCl3, 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 GH x 1/2,5), 3.47 CH x 1/2,t, J=7.0
Hz), 3.56 (2H x 1/2,t, 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
(1Hx 1/2,d,J=8.0 Hz), 8.31 (1H x 1/2, d, J=8.0 Hz), 9.32 (1H. ), 9.43 (2H, ).
Mass spectrum (EST): 450.3 (M+H).
Example 25:

Trans-5'-(6-methoxvpvridin-3-vI)-3'-ox0-N-methyl-N-(2-piperidin- -ylethv])-spiro]cvclohexane-
1.1'-(3'H)-4'-azaisobenzofuran}-4-carboxamide

O
e 'S
3 =
N Itl & éHa
]

o]

The entitled compound was obtained according to the method of Example 21 but
starting from the compound obtained in Example 4 and 2-methoxy-3-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 (3H x 1/2, 5), 3.13 (3H x 1/2, 5), 3.47 @H x 1/2, 1, I=7.1

Hz), 3.55 (2H x 1/2, t, J=7.1 Hz), 4.01 (3H, s), 6.87 (1H, d, J=8.8 Hz), 7.90 (1H x 1/2, d, J=8.3
Hz), 791 (1Hx 172, d, J=8.3 Hz), 8.15 (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, 2.4 Hz), 8.77-8.85 (1H, m).

Mass spectrum (EST): 479.2 (M+H).

Example 26:

Trans-5'-[4-(methvlsulfonyl)phenyl]-3'-oxo-N-methyl-N-(2-piperidin-1-ylethyl)-
spiro[cyclohexane-1.1'-(3'H)-4"-azaisobenzofuran|-4-carboxamide
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O 15 0 [1,1'-Bis(diphenylphosphino)ferrocene]dichloropalladium(ll) (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 80C for 3 hours. The
reaction liquid was diluted with ethyl acetate, and then washed with water
a d 20 saturate salin ter in that order. The organic layer was dried

\i te’filtered, concentrated under reduced pressure, and
purlfl r sﬂTb:a gel column chromatography (Biotage Column NH,
ethyl ac ate/hexane = 5 % to 100 %, gradient). The resulting residue was
dissolve in metﬂ%%'”o 3 %n 3 oﬁtePa" dium:g arﬁt:t‘?g%? oy %_ar%%le 21 but
to it, an rre in‘a wgj?en a mos ere at room tempera ure

StartmaéwnAh@P@ﬁ@@a@lM ﬁérﬁémwow}ﬁz@mﬂﬂawiw}wwé%w acid.

THNMeonmENvalednder seduced Beesurento bBah hesthtifed Compauis, (:9, 2.93-
3.04 (1P 8}03/ ?90%%1—31 %ﬁ'@ ”9"}’10 %Pg%g’%ai%@"}i é"iﬁﬂ}%ﬁ“ﬂ%%ﬁ% ’XQ'}%,C&%% Ho),

556 Qi ws T O Tk o o7 e 08 (s oy a4 06
8.11 (%]1/121,)53 23 AGIRH1R, IV,2H8J:HZL B2 QLEEX(2A., U280 377, B.BIER.F4QH, m).

Massi @Si %@6%2@\411419 (1H 30x1/2,d,J=8.0 Hz), 8.01 (1H x 1/2, d,
8.06 (1H x 1/2, d, J=8.0 Hz). Mass spectrum (ESI): 400.3

hxam]f H) Example 31 67

3l 5'-furo[3,

iisopropylethylamlne (10 6 mL) and
thanamine (7.10 g) were added in that order to
mLC)*squtlon of triphosgene (8.15 g). The reaction liquid
was stirregtfor 1 hour with cooling with ice, and then water (25 mL) was
added th@reto. The reaction liquid was azeotroped with toluene and then

dried ovéhsightitindiepranusd pvgreddarectbashraiing to the method of Example 21 but
startm@ﬂ{mﬁl(Bepjpﬁjpdlﬁhd%aﬁweﬁ@ﬁdﬁiﬁi@m@ﬁd@ -menokydrpehildiriee¢2hR acid.

1HNNEQ§4% YERY, 08y, substagee, % furt grg_o%l;l@q i £9MPaYNgiGny, 2.49-

used in‘the next eactlon Chloroform

2,75 (%@1%%@9@%%&%@%_@@%@’ s), 3.14 (3H'x 1/2,8), 3.51 2H x 1/2,t, ]=7.3
Hz), 37H-6Mitof fUBn[3 K=BIp¥tidired b B Hhipetcii](THonk HitygiHhbiidél {136l g, 1=8.3
Hz), AR WQ?@L‘NBQS %ﬁ?ﬂ%@h tﬁyi(%pleeﬁidgggngetiﬁ?qﬁ@ﬂpﬁmr% ehipride Hy),

ro a or ours. The
843 (n%g&ffgﬁ %{groiviffé ﬁ%@dﬂrf%%duced pressure, and then
Mass ppa¢fieantirédyHHeévetseddphase HPLC (0.1 % TFA acetonitrile/H20 = 5 %
Examfﬁe@%% 15 gradient) to obtain the entitled compound (57 mg, 24 %) as a
Trans%ai(el yeII WEOII ;Sagrbaszto S1)-3"-0x0-Nemethyl-N~( 2-piperidin-1-vlethyl)-
spiro[cvclohexane-1.1'-(3'H)-4'-azaisobenzofuran]-4-carboxamide
HiC, 0 o
éf\\ ¢ = jL[}I/\\/N
N CHy
s}

o

The entitled compound was obtained according to the method of Example 21 but
starting from the compound obtained in Example 4 and I-methyl-4-(4,4,5,5-tetramethyl-1,3,2-
dioxabororan)-1H-pyrazole.
'THNMR (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 3H 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 (ZH, m), 8.11 (1H, s).
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'HNMR (400 MHz, CDC13, S): 1.67-1.81 (2H, m), 1.84-2.01 (4H, m),
2.14-2.29 (2H, in), 2.64- 2.97 (4H, in), 2.98 (3H, s), 3.22-3.45 (4H, m),
3.52-3.64 (2H, m), 3.69-3.86 (411, m), 7.60 (1H, dd, J=7.9, 4.8 Hz), 7.90
(1H, dd, J=7.9, 1.3 Hz), 8.92 (11-1, dd, J=4.8, 1.3 Hz). Mass spectrum
(ESI): 373.2 (M+H). 20 Example 32:
Mass spegirem (ERIOrd-32-2 xRN hethyl-N-(2-piperidin-1-ylethyl)-spiro
Examgiyeiehexane-1.1'-(3'H)-5'- azaisobenzofuran]-4-carboxamide O N/-- N 1

L D eQ'(I’)heeltl1 0 (gund V\@s Oﬂtalnﬁ f\ccord C{lg {o tlhg’l ethod

Javhanang-2 sqaigohsimofaapletrsaThenm NMR(4OOMHZ

H:G @ C13, 8) 1.39-9.49 (2H m,152165(4H m), 1.74-1.85 (2H, m), 1.95-

. 35‘8( 7m), 2.92-3.04 (1H, m), 2.97 (3H x 1/2, s),

Js), 845 (2H x 1/2, 1, J=6.8 Hz), 3.50-3.61 (2H x 1/2, in),
HZC55(1H 12,d, J=4.9 Hz), 7.60 (1H x 1/2, d, 30 J=4.9 Hz), 8.58-8.61

(1H, m). Mass spectrum (ESI): 406.1, 408.1 (M+H). Example 33: -68

Trans- 4Tbh|@aarl¥dcﬁ@m0ﬁmmsml{@%9¢r@ﬂmmr§aéﬁ%mﬁ@d of Example 21 but

startinfCir6laRBXanembuhd 3 Hedaz aisepenzoian ﬂ&ﬁf&ﬁ&@p@@@dﬁl@ sLvdNdRic acid.

1 h t d of
HNM@ g:é)% Wzb ?s’fgﬂ oﬁ?ggﬁ?)nﬁblol?r?d?; Tg]ren ?ﬁ n), 2.32-
2.54 (@%ﬁ«}p?e%ér{bpNlﬁe@wzh%@ﬁrbll&?nébtw%ﬁ%é fﬂ{\ﬂQAﬁe ety 2. t. I=7.0
Hz), 36GDQIB, :6)72, ¥4-1786H8}14109,(319452 A.68(AIH, )3 D36-2AZ IR bh) )02 AL, s).

Mass %@&ﬁ%ﬁé ( ) 25943 %Jr@ m), 2.99 (3H x 1/2, s), 3.13 (3H x 1/2, s),

20, m), S Y ea (1H, m), 8.57-8.63 (111, m). 10 Mass
Examplgeldyym (ESI) 392.1, 394.1 (M+H.) Example 34:
1 s ﬂ_ ‘

Trans-Trats 18th stlopbxepird . 1'-(3'H)-4'"
azamo%%@ﬂ%ﬁ%ﬂax%é@?ﬁﬁk@
HG -““\N/\/O

rtl & éHs

[1,1'-Bis(diphenylphosphino)errocene}dichloropalladium(Il) (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.

'THNMR (400 MHz, CDCl3, 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 (2ZH, m), 2.37-2.58 (6H, m), 2.87-3.04 (3H, m), 2.98 3GH x 1/2,5), 3.12 BH x 1/2, s),
346 2H x 1/2,t, J=7.1 Hz), 3.55 2H x 1/2,t, J=7.1 Hz), 7.40 (1H x1/2, d, J=8.0 Hz}), 7.40 (1H
x 1/2, d, J=8.0 Hz), 8.01 (1H x 1/2, d, J=8.0 Hz), 8.06 (1H x 1/2, d, }=8.0 Hz).

Mass spectrum (ESI): 400.3 (M+H).

Example 31:
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azaisobenzofuranl-4-carboxamide 0 1Ni~'N CH3 0 O 15 The entitled

compound was obtained according to the method of Example 10 but

starting from the compound obtained in Example 32 and methanol.

'HNMR (400 MHz, CDC13, 6): 1.40-1.49 (2H, m), 1.53-1.63 (4H, m),

1.72- 185(2H m) 1.94- 211(4H m) 226237(2H m) 238255(6H
( ay ] ; ¥ ¥ el % J

carbox]aﬁ%ﬂe\] 6.8 Hz), 3.55 (2Hxl/2t J=71 Hz), 413 (3H s), 7.18 (1Hx 20
112, 0y J=5.4 HZ), 7.22 (1H x 1/2, d, J=5.4 Hz), 8.35-8.39 (1H, m). Mass

= Spegti - 402.2 (M+H). Example 35:
w7 ~Trans-4smethoyy-3'-oxo-N-methyl-N-(2yrrolidin-|
Qﬁ?hyl) -Spi ,9[:0% ghexane-1,1'-(3'H)-5'- azaisobenzof iranl-4-carboxamide
S 0 kN-~N N'CH3 ~O O 25 0 The entitled compound was obtained
accordirWith thelingtwittl atEXampirdddpyiecdigkiing:érord. thalcpmp olae:thyl-2-

pipen&)igtgi“?@h&h%ﬁ@?&eﬁ%g{ﬂgrgﬂ'ﬁﬁﬁpm HINMR (AP0, MK, M@@m@ solutlon of

88 (6H.m), 194°2.12 (4H, m) 2.23:2 36 (2H, m), 2.54- 2.7

wihoriing o3 S (B FHCE0 N REFHIEGI0S (A 11 50U P g then
water (23716 V386 Mk BBO¢RH Y%m/zeaqtﬁmviglm)wzisr@e(@fnmﬂ FillstFl e ¢k then
dried 5‘%11%@@ @Hbr%eim%&ﬂi‘@su% %%&B%W@S&pgﬁ&g-(wmiﬁﬁbamyi chloride

S:4'- etho -3-0x0-N
mono]igﬁl 85%?619 r 566(5] v?gt%qv pag< Hogro%l I Sél}?)esqiu}ﬁe('g H?t,sfurther purified, the compound
was uwﬂa&&m@ﬂﬁm%cﬁiﬁ@s@&mméwl& N Xeiisoprepglethylamine (0.342 mlL),
TH-spiroffuro{3.4-b]pyridine-5,4'-piperidin}-7-one dihydrochloride (136 mg) were added to the

obtained methyl(2-piperidin-1-ylethyl)carbamyl chloride monohydrochloride (100 mg), and
stirred at 70°C for 11 hours. The reaction liquid was concentrated under reduced pressure, and
then purified through reversed-phase HPLC (0.1 % TFA acetonitrile/H,O = 5 % to 50 %,
gradient) to obtain the entitled compound (57 mg, 24 %) as a pale yellow oily substance.
"HNMR (400 MHz, CDCls, 8): 1.67-1.81 (2H, m), 1.84-2.01 (4H, m), 2.14-2.29 (2H, m), 2.64-
2.97 (4H, m), 2.98 (3H, s), 3.22-3.45 (4H, m), 3.52-3.64 (ZH, m), 3.69-3.86 (4H, m), 7.60 (1H,
dd, 1=7.9, 4.8 Hz), 7.90 (1H, dd, J=7.9, 1.3 Hz), 8.92 (1H, dd, J=4.8, 1.3 Hz).

Mass spectrum (ESI): 373.2 (M+H).

Example 32:
Trans-4'-chloro-3'-ox0-N-methvl-N-(2-piperidin-1-viethvl)-spirofcvclohexane-1.1'<(3'H)-5'-
azaisobenzofurani-4-carboxamide

(0]
L)
N/:-: , “'kN/\/N

b7 CH,
el 4

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. :

"THNMR (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 GH x 1/2,5), 3.12 GH x 1/2,5), 3.45
(2H x 1/2,t, J=6.8 Hz), 3.50-3.61 (2H x 1/2, m), 7.55 (1H x 1/2, 4, J=4.9 Hz), 7.60 (1H 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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5 The entitled compound was obtained according to the method of
Example 10 but starting from the compound obtained in Example 32 and
ethanol. 'HNMR (400 MHz, CDCI3, S): 1.40-1.51 (2H, m), 1.48 (3H, t,

J=7.1 Hz), 1.53-1.65 (4H, m), 1.73-1.87 (2H, m), 1.94-2.11 (4H, m),
2.24-2.35 (2H, m), 2.39-2.57 (61, m), 2.89-2.97 (1H, m), 2.97 (3H x 1/2,
Trans-8»cBlddb {302 neXh3148-(2hvabiRiit- J57eihid ) Brb Y Rldhexihet, | JEG BH )-5 -

azalsoﬁg)zoiga‘?aﬂi@‘; (Ao Shdmie 2 Hz), 7.12-7.21 (1H, m), 8.31-8.36 (1H, m).

Mass spectru SI) 416.2 (M+H). Example 37:

=T ?l,erha '-0x0-N-meth I~N
)\,\%ﬁzmroh;dm -I-Ylethyl)-spiro[cyclohexane-1,1'-(3'H)-5'-

Zaisobenzofuranl-4-carboxamide O N'-~NO N CH, O O 150 The

“entitled compound was obtained according to the method of Example 10

but starifgeREHedOBRNESLNESEEd sredingie Bs Bsth ample 1 but
startind fNM%é%Wﬁd@DﬁﬁBd ) ReA8:(3HEkatepl23Hn)] W-A3thdMN611, m),
(pyrroﬂ(ﬁr‘?’ogtléq%% 2.22-2.35 (2H, m), 2.52-2.77 (6H m), 2.88-2.98 (1H,

312 3H x 1/2, s), 20348 3
T A D A B B B I . 25
2.76 (G B0:B. 394180 NMass SScAHn(ESI) 4D 2 (8K =H) 2 Bxaiiite $8:(2H, m), 7.53-
7.63 (il'}qaﬂﬁék ﬁpg)r(gogy ;Zhjoxo N-methyl-N-(2-piperidin-|

Mass 3@%@@%@%&%& %é%‘rolo ﬁ]éf”r%# elz)l)OSIII IEIE—)‘ N N CH3 O O The entitled

Examplgmfpound was obtained according to the method of Example 10 but

Transsmafﬁamosr@m “the compaundotainee dmBxample 3daold Zpieranel] . 1'-(3'H)-3"
3, 6): 1.40-1.49 (2H, m), 1.45 (6H, d, J=6.3 Hz),

; =73-1.87 (2H, m), 1.94-2.12 (4H, m), 2.22-2.34
)y\st\/ 57 (6H, m), 2.88-2.98 (1H, m), -70 2.97 (3H x 1/2, s), 3.11
N 1288), 3.44 (2H x 1/2, t, J=7.1 Hz), 3.55 (2H x 1/2, t, J=7.1 Hz),
e

Q

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 1/2,5),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
1/2,d, J=5.4 Hz), 7.22 (1H 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'-0x0-N-methvl-N-(2-pyrrolidin-1 -vlethyl)-spirofcyclohexane-1.1'-(3'H)-5'-
azaisobenzofugan [-4-carboxamide

. I
N SN
pws CH,
~g )
o]

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 (61, m), 2.90-2.98 (1H, m), 2.99 3H x 1/2,8), 3.13 3H x 1/2,5), 3.49 QH x 12,1, }=7.6
Hz), 3.60 2H x 1/2,t, }=7.3 Hz), 4.13 (3H, s}, 7.16-7.23 (1H, m), 8.36 (1H, d, J=5.4 Hz).
Mass spectrum (ESI): 388.2 (M+H).
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5.47-5.58 (1H, m), 7.09-7.18 (1H, m), 8.30-8.36 (1H, m). Mass spectrum
(ESI): 430.3 (M+H). Example 39: 5
Trans-4'-isopropoxy-3'-0xo-N-methyl-N-(2-pyrrolidin-I- I} eth
[)-spiro(cyclohexane-1,1'-(3'H)-5'- azaisobenzofuranl-4-carboxamide 0 '~
LN -ND CH, ,"O O O The entitled compound was obtained according to
Exammhe3tethod of Example 10 but startlng from the compound obtained in

Trans- Exaﬂlﬁ‘ ~§3b§@(i]2rrf§tﬂ

P M+H) 15 Example 40
T#ans-4'- cyclopropylmethoxy -3'-0x0-N-meth lIRyrrolidin-I-ylethyl -s
irojcyclohgxaner ek o hﬁ‘%@'é@@ﬁﬁ@i%@f&ﬂg%@%ﬁ&ﬁ% ¥ NariPe 10 but

st 'fl tllOThe entltlff am ourbr(:] was, oh |n%d cco dlng to the method of
Starting o 0 Mipte 1682 %? rPng frt X%ngcom SB?alned in Example 33

HNN%&H@Q@&@ﬁmﬁé}félméﬁhéﬁ& 'IANMR, (aOOIMSiﬁId;Mf@ o). 3728 1o 2R m),
1.73-108), @B78)66942H,imj4 4. 3@312474@55@;{1;5{51 213872 (BH,6M) nd) A R-2D7 (1H, m),

( - 3
297 (T 451 3%7%“; @lx 17 st P b, Fifs o,
4.61 (37 F7)2 Xz T 53 14 O“@H m), 8.29-8.34 (1H,

Mass ppcBonvVidss sge ot HED)): 428 2 (M+H) Example 41:

Examﬂ_l%aﬁ“ﬁ"‘ methyl -3'-0x0-N-methyl-N-(2-piperidin-I-yletbyl)-spiro{cyclohexan

e-1,1'- 5 azaisopenzofuran]-4-earboxa e ONN N
Trans- 4* - oxv~ -oonumet 1~Ng ~pvr]r01 1aﬂ 1- mv -smro{cvclfglexane 1.V-(3"H)-5'-

azaisobenzofuran]-4-carboxamide

O
I Y
o CH,
/0 o
o}

N

The entitled compound was obtained according to the method of Example 10 but
starting from the compound obtained in Example 33 and ethanol.
"HNMR (400 MHz, CDCly, 8): 1.48 (311, 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 GH x 1/2,5), 3.12 GHx 172, 5),
348 (2H x 1/2,t, J=7.3 Hz), 3.59 2H x 1/2, 1, J=7.1 Hz), 4.61 (2H, q, J=7.2 Hz), 7.12-7.20 (1H,
m), 8.30-8.38 (1H, m).
Mass spectrum (ESI): 402.2 (M-+H).
Example 38:
Trans-4'-isopropoxy-3'-oxo-N-methvl-N-(2-piperidin-1-viethyl)- Smro{ cyclohexane-1.1'-(3'H)-3'-
azaisobenzofuran]-4-carboxamide

B
N =n .\JLN/\\/N
A CH,
J-o 44
0
'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 (61, d, J=6.3 Hz), 1.54-1.64 (411, m),
1.73-1.87 (2H, m), 1.94-2.12 (411, m), 2.22-2.34 (2, m), 2.38-2.57 (611, m), 2.88-2.98 (111, m),
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0 0 30 The entitled compound was obtained according to the method of
Example 21 but starting from the compound obtained in Example 32 and
trimethylboroxine. -71 'HNMR (400 MHz, CDC13, 6): 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 (IH, m), 2.98 (3H x 1/2, s),
2.97 (B2 (BHsy, 3/2] $3BAVI2H1 X422 33628 tHE)7 3.562H8 O %, U26(8=7.1 Hz),
5.47- s%%)(ﬁ#i‘n §1i00-3/28 et 4130 &7 A (! ﬁa%/Z d, J=5.4 Hz), 8.64-8.69

m (ESI): 386.2 (M+H). Example 42:
M aSSélp H%l%‘ %&‘%ﬁ%@ﬁo&é methyl-N-(2-pyrrolidin-1-yleth

Exampjaspo[cyclohexane-1,1'-(3'14)-5'- azaisobenzofuranl-4-carboxamide 0

Trans-@-imibhBxCio:N-NOm 6 AN e -piitadisomuaetrd wisobidistest ane-1.1'-(3H)-5'-

1-INMR (400 MHz, CDC13, 6): 1.31-1.39 (3H,
y sikg:k\(ﬁ ), 1.97-2.12 (4H, m), 2.22- 2.37 (2H, m), 2.53-2.83
)\ ; 2.92:3.17 (4H, m), 3.25-3.34 (2H, m), 3.45-3.68 (2H, m), 7.42-
© 7.51Y1H, m), 8.68-8.74 (1H, m). 15 Mass spectrum (ESI): 386.2 (M+H).
EXample 43: Trans-4'-phenyl-3'-oxo-N-methyl-N-(2-piperidin- |
-ylethyl) Bpirnfidydietrarailed was (@idiagd according to the method of Example 10 but
startin@ZabeR Benafiamdosaned anide ik %m&blﬁ@dﬁop 020 The

5 O S (2 e Lt G

startlng ‘from thie compo nd obtairied i

2.20-IoHe¥ibavdric dcte 2N R 4O MHZ, CBC23 263 134@(11429 213, 1R)3H x 172, 5),
3.48 (1164-1/B4, (AH, Mz T971(IR 2H2.0) 4799H2)1 644+, 58), 121302 ATAGH S (111, m),
830474 AA4:H04 (1H. m), 2.99 (3H x 112, 5), 3.12 (3H x 1/2, 5), 3.46

Mass spectrum (ESI): 416.2 (M+H).
Example 40:

: %ccpr{;lin 0, the. methoéci of Example 30 but starting from the compound
azaisobEnzZo T arbox

Trans-4'-cvclopropylmethoxy-3'-oxo-N-methvl-N-(2-pvrrolidin-1-ylethyl)-spiro[cyclohexane-

1. 1-(3'"H)-5"-azaisobenzofuran-4-carboxamide

O
b CHs

N

q/\o

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, CDCl;, 8): 0.37-0.45 (2H, m), 0.57-0.66 (2H, m), 1.36-1.47 (1H, m), 1.74-
1.87 (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
(3Hx 1/2,5),3.12 BHx 1/2,5),3.49 CH x 1/2, 1, 7.6 Hz), 3.57 QH x 1/2, 1, }=7.3 Hz), 4.37
(1H, s), 4.39 (1H, s), 7.12-7.20 (1H, m), 8.29-8.34 (1H, m).
Mass spectrum (ESI): 428.2 (M+H).
Example 41:

Trans-4'-methvl-3'-oxo-N-methvl-N-{2-piperidin-1 -vlethvD)-spirofcyclohexane-1,1'-(3'H)-5'-
azaisobenzofuran]-4-carboxamide ‘

‘\?LN/\\/@

!
L CHs

The entitled compound was obtained according to the method of Example 21 but
starting from the compound obtained in Example 32 and trimethylboroxine.

-71-



15

20

25

(2H x 1/2, t, 3=7.1 Hz), 3.57 (2H x 1/2, t, J=7.1 Hz), 7.48-7.52 (3H, m),

7.56 (1H x 1/2, d,,1=5.4 25 Hz), 7.60 (1H x 1/2, d, J=5.4 Hz), 7.88-7.95

(2H, m), 8.84-8.88 (111, m). Mass spectrum (ESI): 448.2 (M+H). Example

44.

Trans-4'-(4-fluorophenvl)-3'-0xo-N-methvl-N-(2-pyrrolidin-I-ylethyl)-spiro[cy
'HINMElqHeAaVEEL CD(IHHG Takaisébé2Hofurahls4-tarb oKdrmidel ONL.EH 2, @), 1.97-
212 (49, Fnﬁ £65-734 Pﬁﬁﬁi?'%@%@ Pid o optpiped)asearding (9iihgy), 2.98 (3H x

L L T o

12, d 8y3147H2), SHEEHTIM) ) 2.90-D=16 {18, R4:8 3.0l k7 @H m), 2.55- 2.77
Mass E@au@, @95:396 4 1km), 3.00 (3H x 12, 5), 3.14 (3H x 1/2, 5), 3.50 (2H
5}% 't, J=7.6 5 Hz), 3.61 (2H x 1/2, t, J=7.3 Hz), 7.15-7.22 (2H, m),

7. 61 (1H m), 7.92-7.99 (2H, m), 8.82- 8.86 (1H, m). Mass spectrum
iy e mEthEe N6 ymhdm— -vlethyl)- smro[cvclohexane 1.1'-(3'H)-5'-

ethyl 1Q\| ?
S oﬂ rp_fh\exﬁ e-1,1'-(3'H)-5"-azaisobenzofuranl-4-carboxamide 0 J~ N
09N 0 The entitled compound was obtained according to the
fiethod of Example 21 but starting from the compound obtained in
Exampl 2 an meth razo boro ic c M 0
iz, COER ST SO R g B, B e R e 30 bu
starting, @*slxlztllaymppcrﬂl)\dz)@mser(@mamleﬁ@s 3.03 (1H, m), 2.98 (3H x 1/2,
THNMR, GORNGH XCHZ15)5 346 1 {2Box 32 .1h) JFE S H) (BERG(RH. %7122, 1,(3HT 1), 2.22-
) Kz), o7 1 )
237 <€i% Wy §28§ Bl b R SR R R 7
7.51 (hEom)(HeRrf
Mass spectrum (EST): 386.2 (M+H)
Example 43:
Trans-4'-phenyl-3'-ox0-N-methvl-N-{2-piperidin- 1 -vlethvl)-spiro]cvclohexane-1.1'-(3'H)-5'"-
azaisobenzofuran]-4-carboxamide

)

1

L CHs
O
0

N

The entitled compound was obtained according to the method of Example 21 but
starting from the compound obtained in Example 32 and phenylboronic acid.
'HNMR (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 1/2,5),3.12 3H x 1/2,5), 3.46
(2H x 1/2,t, J=7.1 Hz), 3.57 2H x 1/2,t, J=7.1 Hz), 7.48-7.52 (3H, m), 7.56 (I1Hx 1/2,d, I=5.4
Hz), 7.60 (1H x 1/2, d, J=5.4 Hz), 7.88-7.95 (2ZH, m), 8.84-8.88 (1, m).
Mass spectrum (ESI): 448.2 (M+H).
Example 44:
Trans-4'-(4-fluorophenvi}-3'-oxo-N-methyl-N-(2-pyrrolidin-1-vlethvl)-spiro[cvclohexane-1.1'-
(3'H)-3"-azaisobenzofuran]-4-carboxamide

W N
8 \N/\\/

CHj

-T2 -
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20 Example 46: Trans-4'-phenoxy-3'-oxo-N-methyl-N-(2-piperidin-|

vlethyl)-spiro[cyclohexane-|,1'-(3'H)-5'- azaisobenzofuranl-4-earboxamide

ON-N N CH3 00 O 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),

1.80-1.90h{dsithed to@TpAuDE (i ol Ae@QBHnSH), the) pRGDBodZ kakiple 21 but
startinB o8 Bhhip %d%ﬁlﬁ&(ﬁ%ﬂ% 1533348 (RHuoghdnyoloditZicid.

I 7.47
N @%H@%&@é% o £GPy ﬁmﬁ?@é@aﬂpﬁﬁﬁ (A, 2.55-
2.77 (Gtdans.2-94- ﬂd&éﬁﬁe@?&x&ﬁ@%@%@néﬂ@lir@l(ééipyﬂr/@udbnﬂﬁi}{ﬁi x 1/2,1,J=7.6
Hz), 3-6pirpicyciohexaaeslil), (3'H)b>azais0bgnzefimel-¢-pahpxamiders/3Q, m), 8.82-
886 (H .LN,,NO N F/CH3 0 p O The entitled compound was obtained
) acto ding to the method of Example 19 but starting from the compound
Mass %ﬂ?ﬁfﬁéﬁgﬁ'ﬁﬁx Ahdpte 3B Hid 4-fluorophenol. 'HNMR (400 MHz, CDCI3, 6):
Exampler$51.96 (6H, m), 1.98-2.17 (4H, m), 2.27-2.43 (2H, m), 2.52- 5 2.88 (6H,
s D) A0 000 5 390004  AA0. g B
4r (251 , m), 8.28-8.31 (IH, m). Mass

AED -"- B " daphoxamyde pyrrolidin- |
-y1)-3'- oxq;N/r\p\g yI N- (2 plperldln | -ylethyl)-spiro[cyclohexane-1,1'- 10
zal'?éobenzofuranl 4-carboxamide O LN~iN N CH3

Spiro \ A% b

The entitled compound was obtained according to the method of Example 21 but
starting from the compound obtained in Example 32 and (1-methyl-1H-pyrazol-4-yl)boronic
acid.

THNMR (400 MHz, CDCl3, 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 (3H x 1/2, 5), 3.12 3H x 1/2, 5}, 3.46
(2H x 1/2,t,J=6.8 Hz), 3.56 2H x 1/2, t, J=7.1 Hz), 4.00 (3H, s), 7.35 (1H x 1/2, d, ]=4.9 Hz),
7.40 (1Hx 1/2, d, J=4.9 Hz), 8.47 (1H, s), 8.70-8.74 (111, 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-vlethyl)-spirofcyclohexane-1,1'-(3'H)-5'-
azaisobenzofuran]-4- Carboxamide

”\ /\/N
O

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, CDCl, 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 GH x 1/2,5),3.13 GHx 1/2,8), 3.46 2H x /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. 4, J=4.9 Hz).
Mass spectrum (ESI): 464.2 (M+H).

Example 47:

Trans-4'-(4-fluorophenoxy)-3'-0xo-N-methyl-N-(2-pyrrolidin- 1 -ylethvl)-spiro[cyclohexane-1,1'-

(3'"H)-5"-azaisobenzofuran -4-carboxamide

_73 -
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N 0 O The entitled compound was obtained according to the method of
Example 15 but starting from the compound obtained in Example 32 and
pyrrolidine. 'HNMR (400 MHz, CDC13, 6): 1.38-1.49 (2H, m), 1.52-1.62
(4H, m), 1.69-1.80 (2H, in), 1.90- 15 2.10 (8H, m), 2.23-2.35 (2H, m),
2.38-2.54 (6H m), 2.88-2.96 (IH, m), 2.97 (311 x 1/2, s), 3.10 (3H x 1/2,
S), 344(2Hx;s1/2 t@8HZ) 3.54 (2H x 1/2, t, J=7.1 Hz), 3.75-3.84 (4H,
mNG.. x’*tLJ’E’dJ49Hz)676(|Hx1/2dJ 5.4 Hz), 8.24-8.28
ass spectrum (ESI): 441.2 (M+H). Example 49: 20
Tran$4 -(piperidin-I-vl)-3'-oxo-N-methyl-N-(2-pyrrolidin-1-yleth

I)_spirolgyclghgiangsi uﬁa %@o@%ﬁﬁ%@%@@éﬁiﬂ@fﬂ%&ﬁi&%@%ﬂ% ie 19 but
‘J N-- O N CH3 was o tained accordlng to

qi |tled Eog‘#po

startin o%ﬂ’%?@%% &%ﬁ’ tHidt obtained in

HNM&(A@Q}MI@& é?rﬂfiﬁnpé}:duﬁé JZBGKNMR)MO%MHE @@,@m 26)7-2.63E-dem). 2.52-

2.88 (412H), Mo 98321, (4. 20h @Hka,@Ss@lﬁ(&B ra@aﬁl /522112% 332’3 Lzl{gnh(ﬁéi.'r’v)s 851 m), 7.08-
X S X t,

721 (%fﬂa?? gﬁm%gﬁﬁgféﬁzfﬂ]é 64-3.77 (4H, in), 6.79-6.88 (IH,

Mass spgctgus(BY )V H¥ass spectrum (ESI): 441.2 (M--H). Example 50:

Example#Trans-4'- pyrrolidin-1. yl)-3'-oxo-N-methyl-N-(2-pyrrolidin-1-} leth

Trans- '2 ?B{fr‘i’&ﬁkﬁ%oi‘%?@@o%&quﬁlb&xﬁ Rz 3ISAReNARMNIR A A AR ANIAG Dne- 1.1
H)-Saga

N X CH, 4 he entitled compound was obtained accordlng tO the
- ' hoxa

WY 27.235 (2H, m), 252272(6H m), 2.87- 297(1|| m) 2.98
1/2,%), 3.11 (3H x 1/2, ), 3.39-3.61 (2H, m), 3.74-3.85 (4H, m),
'70- 6.78 (1F1, m), 8.23-8.29 (1H, m).

The entitled compound was obtained according to the method of Example 15 but
starting from the compound obtained in Example 32 and pyrrolidine.
"HNMR (400 MHz, CDCls, 8): 1.38-1.49 (2H, m), 1.52-1.62 (4H, m), 1.69-1.80 (2H, 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), 5.10
(3Hx 1/2,8),3.44 CHx 1/2,t,J=6.8 Hz), 3.54 2H x 1/2,t, I=7.1 Hz), 3.75-3.84 (4H, m), 6.72
(I1Hx 1/2,d,J=4.9 Hz), 6.76 (1H x 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-v])-3'-ox0-N-methyl-N-(2-pyrrolidin-1 -ylethyl)-spirofcyclohexane-1.1'-

{3'H)-5"-azaisobenzofuran]-4-carboxamide

O
PR Y,
b/ CH,
N s}
(0 4

The entitled compound was obtained according to the method of Example 15 but

starting from the compound obtained in Example 33 and piperidine.

"THNMR (400 MHz, CDCl3, 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 GHx 1/2,5), 3.11 GHx 1/2,5), 348 CHx 1/2,t, 7.6
Hz), 3.57 2H x 1/2, t, 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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Mass spectrum (EST): 427.2 (M+H). 10 Example 51:

Trans-4'-(moipholin-44-yl)-3'-0xo-N-meth

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

(3'FI)-5'-azaisobenzofuran]-4-carboxamide ONN CH, N O Ojr The

entitled compound was obtained according to the method of Example 15
Trans-ButpUScdidintiieyfiethabe Nampoyids-Ghtainet dmE xpitbid )3Diavigvelohexane-1,1'-

(3H)-SNURRONBS oA MMR (408, Mi7.CDC13, 6): 1.39-1.49 (2H, m), 1.53-1.63
(@H, m),dl.68-1,84 (2H, m), 1.94- 2.11 (414, m), 2.25-2.38 (2H, m),

y 5%,(&4/ 7 2.90-3.00 (IH, m), 2.97 (3H x 1/2, s), 3.11 (3H x 1/2, s),
%@Hﬁ%/Z t, J=6.8 Hz), 3.55 (2H x 1/2, t, J=7.1 Il7), 3.75-3.89 (8H,
°6.92 (1H x 1/2, d, J=4.9 Hz), 6.96 (1H x 1/2, d, J=5.4 Hz), 8.29-8.34
111, m) 20 Mass spect EST); 457.2 (M+H). Example 52:
Trans-51 Wmmeg W@w Mg btpined accor ing to the method of Example 15 but
startink Nr(@r Riyreotidinednd ldttayBedpir disyoiplaidamed byr'r¢BitHpe.
"TINME-AZR %ﬁ?&n?ﬁi ? ﬁ%@%@%@ﬁ% NN N GHZ) D925 T, m), 2.87-

o e S ot e ped ol

6.78 ( Boymdihé3pdashitoid). ' HNMR (400 MHz, CDC13, 6): 1.74-1.86 (4H, m),
Mass ép&?ﬁ&ﬁ@ﬁ(ﬁmm)_a@aaﬁ)élo (2H, m), 2.52- 2.75 (6H, m), 2.92-3.05 (IH,
.01 (BHx 1/2, s), 3.15 (3BH x 1/2, s), 3.51 (2H x 1/2, t, J=7.4 Hz), 3.58

X 1/2,t,J=7.3 I- Iz) 742750 1H m) 7.98-8.02 (1H, m) 8.20-8.28
TransA merpheingd 9y rpthyl= p yohphexane-1.1"-

3'HD- Masama@rmiﬁ&)cﬁ%ﬁw&em 75 Example 53 Trans 5'-
pyridin-3- g{) -3'-0x0-N-meth

NTEN-( mdwfeyléthyl) -spirofeyelohexane-1,1'-(3'H)- 4'-azai
! furetial -4-carboxamide 0 ~N'~iN N CH3

(2

FExam

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 (1FH, m), 2.97 (3H x 1/2, 5), 3.11
(3H x 1/2,8),3.44 2H x 1/2,t, J=6.8 Hz), 3.55 CH x 1/2, t, J=7.1 Hz), 3.75-3.89 (8H, m), 6.92
(1Hx 1/2,d, J=4.9 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'-(pyridin-3-vh)-3'-0x0-N-methyl-N-(2-pyrrolidin-1-vlethyl)-spirofcyclohexane-1.1'-(3'H)-

4'-azaisobenzoturanl-4-carboxamide

o D

N= r\h 4 CHg

Q
0

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 BGHx 1/2,5), 3.15 BGHx 1/2,5),3.51 @QHx 1/2,t, 7.4
Hz), 3.58 (2H x 1/2, 1, 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 spectrum (ESI): 435.2 (M+H).
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O O 5 The entitled compound was obtained according to the method of
Example 21 but starting from the compound obtained in Example 4 and
3-pyridine-boronic acid. 'HNMR (400 MHz, CDC13, 6): 1.38-1.51 (2H, m),
1.53-1.68 (4H, m), 1.86-2.16 (6H, m), 2.26- 2.38 (2H, m), 2.41-2.63 (6H,
m), 2.92-3.03 (1H, m), 3.00 (3H x 1/2, s), 3.15 (3H x 1/2, s), 3.43- 3.64
ExamgRH$3m), 7.41-7.49 (1H, m), 7.96-8.03 (1H, m), 8.18-8.29 (IH, m),

Trans-8 %gvﬁtﬁﬂ élﬂ&lm)@%‘i@ n%@dg’ﬁﬁ—@t{):ﬁé}uﬁrg@ Adth ) MRSR SRBREMR:-1.1'-(3'H)-

7 | hyI) IHQ|%|/

exane- 1 1'-(3'H)-4'- azaisobenzofuran]-4-carboxamide
N Q N'Nu\l N N CH3 0 15 0 The entitled compound was obtained

ac Ihg to the method of Example 21 but starting from the compound
obtained in Example 4 and 2-(tri-n-butyltin)pyrazine. 'HNMR (400 MHz,

CDC13,16) dnBfich (hBbliwdsBbidinél @doRmkh 213¢he %t@d oﬁ*‘ﬁx&ﬁﬂie 21 but

3 00 (3 1/ 3.15.(3 3. 69
Stmm% %8‘%‘58 Ry né%%x %‘ﬂ,@g B %1813[’2 (@ﬁ da‘i?é“‘m saz? 14 X 112,
HINME (UM S50l (B S 8ch (R, ESAs 81, ). 1.86.2.16 (611 m), 2.26-
2.38 (T, 3: -HBRZyAQsH 30 X0 9- e hWIEN 1D Biger(@in-k 1/2, 5), 3.15 (3H x 1/2, 8), 3.43-

3.64 (Eﬂ{) §§"‘?E}’Gﬂ%%i?ﬁ‘?n§ @A AR DENZOf IR A5 ROXAIRILE OFK 1m). 5.65-

The entitled compound was obtainéd accordlng to
8.75 (1% Rkthet Gﬁéﬁémple 10 but starting from the compound obtained in

Mass Erampte(BSndbeazpitalébhol. 'HNMR (400 MHz, CDC13, 8): 1.38-1.51
Exambbsan), 1.52-1.69 (4H, m), 1.82-1.95 (2H, m), 1.96- 2.12 (4H, m),

Trans p;/rza;]é?vL *OX() szeﬂ%f?zlq 5' DlDerlzdl vi_eltﬁvjf{—zsb? (’)T%-'V]é?o %Igaée-]-'{?l '-8()3'H)-4'~

azaisobenzofumn] 4.carboxamide

O
N
NN S
N= r}é/ éHa
O

0

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.
'HNMR (400 MHz, CDCl;, 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, 5), 3.15 (3H x 1/2, 5), 3.42-3.6%9 (2H, m), 8.19-8.30 (1H, m}), 8.62-
8.70 (3H, m), 9.83 (1H x 1/2, s}, 9.84 (1H x 1/2, 5).
Mass spectrum (ESI): 450.2 (M+H).
Example 55:
Trans-5"-benzyloxy-3'-0x0-N-methyl-N-(2-piperidin-1-ylethvl)-spiro[cyclohexane-1.1'-(3'H)-4'-
azaisobenzofuran]-4-carboxamide
o
Q\\o = "‘U\N/\\/N‘/\\/)
\ )
N—g CHs
0
6!

The entitied compound was obtained according to the method of Example 10 but
starting from the compound obtained in Example 4 and benzyl alcohol.
'HNMR (400 MHz, CDCl3, 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 3H x 1/2,5), 3.13 BH x 1/2, 5), 3.42-
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3.62 (2H, m), 5.51 (2H, s), 7.01-7.08 (1H, m), 7.31-7.44 (3H, m), 7.46-7.52
(2H, m), 7.93-8.05 (1H, m). Mass spectrum (ESI): 478.1 (M+H). Example
56: 5 Trans-5'-hydroxy-3'-o0xo-N-methyl-N-(2-piperidin-1
ylethylL-spiro[cyclohexane-1,1'-(3'H)-4'- azaisobenzofuranl-4-earboxamide
o 'JDt'N'~'N HO N CH, O O The compound (440 mg) obtained in
3.62 (Hkanple B Was Higsaneorinéthyadethte 40 G i aidimeha il (10), 7.93-8.05
(1H, o) L) added 10% palladium carbon (250 mg), and stirred for 2 hrina 10
oge oom temperature. After filtering the catalyst, the
Mass Sﬂ%/ fégﬁ/rééasﬂ-g @fﬁ(ﬁh vacuo to obtain the entitled compound
ExamgB33hg, 100%) as a colorless solid. 'HNMR (400 MHz, CDC13, 6):
Trans-5'39dr S (BRxMN -1 éfird 32 (Ehipahd -3 5y R 881(2dirBdy ididexd el 1 (GH 3 H)-4'-
azalsogwe] . .2.96 (3H x 1/2, s), 3.17 (3H x 1/2, s), 3.44-3.56 (2H
x 1/2, m), 6.81-6.95 (1H, m), 7.63-7.83 (1H, m).
o 5 ss&s@e@r (ESI): 388.2 (M+H). Example 57:
Y -bggmo-5'-methoxy-3'-oxo-N-meth I-N-(2-piperidin-I- ly
ether -spiro[cyclohexane-l,l'- (3'H)-4'-azaisobenzofuranl-4-earboxamide
& o0 Mek NN N CHs O 20 The entitled compound was obtained
accordinphtoctiepmeth ¢ghofixasbplimddinE starpngsiemstizedrepdurchyl acetate

(10 mﬂ?ﬁ@ﬁ%{ﬂaﬁﬁfg‘@ NGE) ! %@EP 184, éjlsa)lM RN B ki\ig'() and stirred for 2 hrin a

iperidingethyl)amine. '14NM Hz, CDC1 é f(;) (2H, m),
hydf@&@%@%ﬁﬂa&m %f)o%@’”ﬁpfﬁ%‘ﬁ it ?f’é‘eﬁuﬁéﬂ(’éﬁﬂﬂi‘jﬂzt CEER G
concempt2dd8d (@khx 1/2bs)in3Ele(Bidod TANBILBUG {2 10R)4) 37 dolRBdsyyplid.

'HNMRIAGB M LEpE N0 )i 44 4sf3Hn Bl §AL7 (2 HpL. 13, =i ﬁ??S(fﬂlxm) 2.42-

2.61 (&égﬁcy%si SReeium (B 48AEs (H), Reference BMPIS ton x 1/2, m),

3.68-3ftt4AEL 5" I/RIara- 8.50x6-Byltdlepeiohérand 1 IH(Bp)-4'-azaisobenzofuranl
Mass sflectrum (ESI): 388.2 (M+1).

Example 57:

Trans-6'-bromo-3'-methoxv-3'-oxo0-N-methyl-N-(2-piperidin-1-viethvD-spiro[cyclohexane-1,1'-
{3'H)~ 4'-azai'§0benzofuran1 4-carboxamide

j)%ﬁo KE:“ )

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 (21, 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 GH x 1/2,5), 3.11 GHx 1/2,),3.45 2H x 1/2, 1, J=7.1
Hz), 3.54 (2H x 1/2,t, J=7.0 Hz), 4.14 (31, 5), 817 (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-3'-chloro-3'-oxo-spiro[cvclohexane-1.1'-(3'H)-4"-azaisobenzofuran |-4-
carboxylic acid

O
= .\‘”\

Cl 4 TTOH
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carboxylic acid 0 cik OH N O 30 0 -77 (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-spiro[cyclohexane-1,1'-(3'H)-4'-azaisobenzofuran]-4-carboxyli
(1) Prefacidim: 00 ¢fivandns Hehloth itdeorsfins] fycbioars- The(sgakdon liquid
waiso%%ﬁmggéﬁ%ﬂﬁﬁ?& reduced pressure, saturated sodium bicarbonate
water w e retp.and extracted with .ethyl acetate. .The organjc
yor v L O AT A R S0E BRIl B ere added
to tranfitférepainiroberrdeprransdlutdd et musispbessoferarhé-rasiminlcragid (2 00 ). and
heatedWVAGHH sS0Ive11 aeatoniltikedPdnmb)idhens wierdiyeiogandeeredided pressure,

saturatgsi;%zé] -%?c%wr?a%e%&%m%aﬁg&a%&%ﬁ%%ég%%@@&%nﬁa%%pm&g? The

was dropwise added thereto. Next, this was stirred at’room

organi FAfSrEaRdied Wik SRR ik SELnE oS ofisich Wb SO sulfiieniliged and
conceaaded dodtr neditcatizeckwith SHiunatedtispdisnubiearhiipateedatescanditrile (200

arted i i ; i coditime. _
ml), (R arte %?\/e&'ltg'g’gw&%gﬁ}@tﬁdﬂbﬁ(ﬁ’. ’%ﬂ%@g’fgdﬁéﬁgﬁ?ﬂ? '@g)aﬁésﬁ{;&mﬂuoroacetm

sulfate, filtered, and concentrated u horus

by e (ST STV MBI 5 THE i PaL S G B G peratre or
4 hours00Qior RO ssorhe ¢hiotoHaigeiduias Wescoliedritratet: umdercrbdiibegturated
sodiuf @%&H@n&&%ﬂa%}%@@ﬁﬁ?l@ﬂ%mmﬁr%&@&@d Téﬁ@ r%&gm%@ bed@?bbtﬁ@liﬁﬁd with

. Wit tassium, carbonate. The organic layer.was dried.yith sodium .
sodur B S ed R Fabhlaride 50
mL) V@m@m@ﬂ%@a@@mﬁﬁypa@@%ﬁwg@a@w@?&é&,Qdmntheﬁl?ﬁt@%@@a liquid was
conce@Piin thadnfended eaxnet)nbke(B3vifl 268 dh)casfaraoiostessidsalilef, and

 IHNNR (400 W
s BTAERITS SS: S BATAIRL RBR E0 Dye, c
and cqqgw(gtqﬁrmpgﬁwd pressure. The resulting solid was suspended in ethyl acetate
addedtthnstb,-ailate:Bitxmd piropcyiol dreaoaeitd c(@iHpuldbZaioharizbilman])cdlorless
solid. carboxylic acid: Methanol (1.20 mL) was added to the compound (3.00 g)
1

NG el e bt e 20 oA oy 9) 376
(3H, sholfs. (thk dedetidriiuicBiabimadEteZidus a pH of 2 with 2 N
(2) Prhygeashlorieasid atfre thesk the RegeiRiaied selid weasHakeauothiougtran)-4-

filtlr. tion, and dried at 50C under reduced pressure to obtain the entitled
carboxylic acid

C\.él

mpound (2.53 g, 89 %) as a colorless solid. 'HNMR (400 MHz,
DMSO-deletimp A 20 gg-gorpsrifdedds-tha eoisPoyRy, @.-é@&l Phieingdii thpabove
(1), and8Beflidudods3 18 kidiuth 39dibHidd, séhidH2y . B4 43 il deib)heRedenehegrred at
room @ﬁ%@@ﬁ& for 9 hours. The reaction liquid was made to have apH of 2 with2 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 6'-fluoro-1'-0x0-1'H-spiro[cvelohexane-1.3'-furo[3.4-clpyridine]-4-carboxylic acid
5)

F N OH
\ s
(8]

o

-78 -



10

5

20

25

30

35

Production of
6'-fluoro-1'-oxo-1'll-spiro[cyclohexane-1.3'-furo[3,4-clpyridine]-4-carboxylic
acid OF\N"OH O O-78(1)
7 Chloro 6"-Fuoro-1"H-dispiro[1,3-dioxolan-2,1'-cyclohexane-4,3"-furo|3,
rldlglIl I"- one: At -60C, n-butyllithium (1.50 M hexane solution) (75 9
(1) 7" @Mym@’ BpARIde Lidéradrold fedugirprahreycobaesoididarel3,4-clpyridin}-1"-
one: 2,2,6,6-tetramethylpiperidine (12.5 g), and stirred at 5 78C for 30 minutes.

AL-78C,3- %iaquo tkﬁfﬁﬁ&%?gg@ i@%?{él?e %r%%wfﬁ;(t’%dg%t)%gsedropwme added

reaction liquid, ands e ours.

en
to tetrapyAiAHprGHAR 1o AotytieBieifion SrortaamsHuvEH 81 i a2bredstized at -
78°C fgy Masanktied ot 7S 1€ attobioliondic}amdi siirfectirfer B0dririites ats a8d:d to the

react10]'—1hﬁq{§§%§gs g%%@ al/é a%:g‘gﬂi‘ﬂ%?ﬁggrk' n g?@#oegl ' W@d@'t%{%ﬁﬂg‘Wﬁﬁg ARe)
sl D e S S B g g e

for 30 wasamade-38idic (e whdtien HowidvasvayerdciplondeacicpHogedithisrernd water
and h&@ﬂctﬁ%&tgéﬁgd%@&mlmmreﬂﬂé Aq0ebES [hRe afﬁtﬂrﬂﬁdorgﬁﬂﬂ: W@sr were

aken out thro rat n, washed with water, and nder, reduc
sepae B SR 0 ST ap Bt g A e A a2 M

hycroctiyi ‘widvrdedobautead e persy 4t momgwnﬂaw D07 hwo. (e fgymed
solid Wad e D2 thrd0phIiDBatidn 48HEHV 1) w8120, HiR} $fie(PInder reduced pressure to
obiamth | ?eh'éogqgﬁ)ﬁcp &ygqéjgféay? ?ys pféféoz[?eﬂ%ﬁ]w{&d'”] -1',4-dione:

Triethylamine and a ca adium-carbon (5

ke B s A B o o oMot SPARE (), 3.98-

4.08 (@Hmpp@rﬂﬁ(@lH&isg) obtained in the above (1), and stirred overnight in a
(2) 6-Puskacen aimgsehere Bhioat iempgiaie: TOrERIaly SR 20 fitered
off, the solv was e}/%%gwé unde re gdgpgeﬁure ag ?g
resultmg[O aec&@ y&&e & BAHATE-CHAEP fodlidy were
added prebstipedaxtedomiidipBrante) watesqlatiompf tedpriplueddddfopiobieiged in the
above MONRRYsHate! (/41mat Werasest lﬁﬁhﬁbﬁé@'@ bt@oRaetonpddird) L The catalyst was

Filtere {slolgy &n of the esultln reSﬁdéJe O& 92&? gtlrred over dqnt V\élthlp agnsgdue was
éerre ux he reac ion liquid was coo to room tém erature an

washedoNEhe s etaporadediiof wilse rabiced @@é@%ﬁes‘éweﬂmﬁe%%w% water (40
mL) afeisicuensasdiviedasidmraiciidests i m@l cashonkiel irates; cdadet o acetone (40

ml.) SSRGS lﬂ@%ﬁﬁﬂ%% iy (It@ﬁ QSQQJIH% ﬁy&{ 3%?11%1&%‘[’&#%&99@ hder reflux.

sulfate, filtere “concentratedUnder reduced pressure. The residue

The rqgeldop AR WiroU S IEAO5ER ORI B ARFb LB FADHP(Ethy P eporated off under
reducatptetsiivextiheresdBit tosiiiosy e dibitid tHehentittetCondpouric(2basag; water,

and exifa @8 @ﬁ{ 1yeloue salig 39HNMR(30Q MEZGRGIH ) s@lfjagezﬁif@red and

concegxgt’eg;zué r're uce(ﬁ)lljles@ eZ'Phe %ecs)%&ngagn uleté}}é)d tzlroug(l—:sl' stlica geﬁ cglumn

chromgutapl-dethitiaghsrie 1ckaapiral 6lohakanbia diaind]s, ancifsdicmpoiad (236 2,
72 % s a pale yellow solid.

'HNMR (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-clpyridin]-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 g) 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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At -78C, n-butyllithium (2.6 M hexane solution) (33.0 mL) was added to
tetrahydrofuran (300 mL) suspension of (m ethyl)triphenylphosphonium
bromide (34.9 g), then 35 warmed up to OC, and stirred for 2 hours. The
reaction liquid was cooled to -78C, then tetrahydrofuran (200 mL) solution
of the compound (10.4 g) obtained in the above (2) was added to it at
pH of fr@C4 ’hé vedriidv hedidohviesiowemheaddap teeroom thmisessmrdiqarbvipeptirred
oveerh@QBeﬁ@d]ﬁi{@dawnMpfaﬁ@@ﬂa@eﬁ Wik é—tMlW@f@t@h@H@ sgithadded: was dried

Wllh maﬁaestio Thqfr?e %lf%n II was S 81\1/5 n dllllﬁ‘gd ]Itthl'ggia vue'was
extrac e d

yl ace(ialtl e orgamc ﬁ%ayer Was drie
?uﬂﬁ%ﬁgﬁ@%htﬁﬂi%ﬁﬁkéomféww%% Lanefaierbarsatesdare Vo to 50 %)
to obtaﬂfxlil&]é@ldﬂedma&mmmﬂe(d thrgugh %ilica gel column chromatography (ethyl

"HN 58 % f)c:£4 %/z{tf’@r’l %19 ?H{O/‘%)B%t@@lt@gl(ﬁz%% Erlzt'ﬁ%‘l %Ofﬁg%”ﬂg 4.87

300 Wiz CDCl 46 m), 2

(2H, Skzlﬁ}r% 2%&% L3)87 (2H, s), 7.33-7.40 (IH, m), 8.38 (Ili, s). (4)

(4) 6‘-B?ul§fuo¥eebt@>ldﬂ$blw;ﬁm{@mwhexhﬁefma{ Sdro]pyidip)yHdindodxgdikoanigtic
acid: Wi gpalingnyithic s a6 methyl %F‘@@c%ﬂﬁ@?’(iag R Ml Wadded to

dto rofuran (100 mL) s .com nd 5.82 Q)

teran QORI Ei% T A PO L VS AL R e, The
reactice mpeéamwamegitme@ fopIR KnpCIAtitreca ﬁgrvmrforcle haqt;e‘(éﬁﬁm:wimg with
ice, aq%@éiﬂslm g]&’%@?ﬂﬁf@@l’%ﬁﬂb “Dudn @Odlﬁlg %ﬁﬁlgg'm@ﬁh Hivpkexideotd@endd) mL) were

€. al that aoraer.to on 1l n war 0 o
wded e e A B e L S SR A 0oc, 6
hydroqh!aéwwgmf addsd tg %@%ﬁ@maamdrwa foHneka tgmbasthenadti e 4, and
then sfiorell hour hbhe reretiantiopithwdssexitattetdititaittlyhaetale adidtedthereto, and

the 01$Q§ircef9ye?@gdstﬁﬁe%rm% sWassaliar Vﬂ &f@@%ﬁ%k’ﬂ}éﬂ{%‘a \IHEfe'i‘etgduced

and concentrated under reduced pressure he residue was pun ied

pressufigro [ hremidicg ‘@F%B}HiﬁﬁchBH%’té tRlaR SRR GERRRY ey ethyl
acetat¢c=60 % to 66 To)o Bhithh coBiity wﬂhngevlﬂbmskémgﬁmﬁgmt fQ)migsvaddeded to

acetoﬁ@(sﬁpﬁltﬁ?}:h%@@ﬁ‘ bt) ﬁ@d%lz%mfgt%ﬁﬁlﬂrsg @SI?M%}(@OEQ@) lebtszﬁ 0G5 stirred
IS Was,SlUIr e reactuon hgu e
or 1 e S SRS U ST SSOTAB M RNy or WS DLW The

organykgresiyndsedrah ﬁn@@@ﬁlﬁﬁcﬁ‘é@ﬁéeﬁiw @ﬁfb@@ﬂ‘éﬂlﬁ@é@ wﬂéggm@f@d
press@@taiﬂﬁéamenéitéﬁdtmmipadd& (53@ £68%4) s a white soligl. 'HNMR (400

o G A e e o P eI, 5.0

8.50 ({fdLi'-chloro-3'-oxo- spiro[cyclohexane-1,1'-(3'H)-5'-azaisobenzofuranl-4-
carboxylicacid ON OH cl O

Reference Example 3:
Production of trans-4'-chloro-3'-oxo-spiro[cvclohexane-1,1"-(3'H)-5'-azaisobenzofuran}-4-

carboxvlic acid

7
-“‘J\OH

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, CDCl3, 8): 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).
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30 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, CDC13, S): 1.71-1.84 (2H, m),
2.07-2.31 (6H, m), 2.89-2.98 (1H, m), 7.39 (I H, d, J=4.9 Hz), 8.64 (IH, d,
Referedred Rxkin)l88:-80 Reference Example 4: Production of
Produl{fiSsP QRO PGIIE NN 1R:9X9-SRIQICYE|eDaXABE 1 (B 4.

. azaisQbenzofurgnl-4- carb oxylicacidBrO Me O-~OH O~ NO5(2)
azaiso -d-carboxvlic aci

Br

ans-5'-bgnzyloxy-3'-oxo-spiro[cyclohexane-1,I'-(3'H)-4'-azaisobenzofuran
N] 4 oxﬁ acid: Benzyl alcohol (770 mg) was dissolved in DMF (10

mi_)oand sodium hydride (340 mg) was added thereto at OC, and stirred
far 20 minutes at OC. Trans-5'-chloro-3'-oxo-

(1) ProRIERSY Slohgranesdnl3E 3455 alseheerivtanlcdr carbopylie. acid (BOQ ofuran]-4-
carboxértﬁ% ohtained in 10 Reference Example 1 was added to the 'solution, and

€44t 60C for 2 hours. At 0C, this was made to have a pH of 2 with 6 N
hydrochﬂﬁxaﬂ@&oanb(é%&méww/ﬁmmﬂae@é@ (tRedryanid Jegiernnasiride

(340 Iﬂgqmchmsa gaiigtedysel] gﬁdf@ﬁ@&ddﬂ@@bwgﬁl@e@ i&t:ooeulfa%;sfmmdm-?-oxo-
oncen I’ er re essur e resultin ue.w, . .
R e
Refer%wrb dedrtoghg @bﬂl% grﬁarem)i@ Btaidone katited
compouad ({%,Zlﬁﬂgw&@%)iﬁﬁo&@@é@ e o8 aliaitiitN Ry(#0ehMHkz o G0 @hd, extracted
with eﬁ)&l:‘a eQage SPHQHr fczla%/%r%g 's_he@l)v@l'ligs%targéé(]slﬂlﬁg))wgtéldx%ﬁ' 'w%h sodium

Suifate\]fétgr@qlz?n%g% IeE st ed pressure. The resuftmg residue was purlﬁed

throughaiised'gobedyioxyeBtconaagpnajey@ohesatelipin(8Hrdform/methanol = 1 % to 5 %,
gradwﬁ%)at@%B%%H IS Las RPN ﬁ&e(Sgg t@gmgj £3-0 P} @8Gs01id.

b e e o8 G AR s 55

(2H, s3 Adiirsl Hids Jnhs Heht?ﬁ&@dﬁiﬁ/ﬁh%a‘tmatéé-geﬂ&HHbi@éxB&ﬁeﬁbHNétérS 3 Haz).
(2) Pr@aﬂﬁ@ﬁhﬁrﬁ@hwameﬂ%ﬁgﬁrm Withk £ty AcetaiBeNe-OroanisTjayer

with satur, {;\ted saline water, dried with sodium sulfate,
aZaISOﬁ &_Zé(qdﬁl ~4-CaATDO

concenWa%ed under reduced ?ressure to obtain the entitled

compouiriasp! 25 igl-oanshp-AelecesisHesic ol manabiritato HfHzg) were added
to the CREpLANG Y 4b6Ad) 86t6ddrin) {12 ABeR (11 (Gdhdrh}aled ind8Sdfitk fa) 3hd6rs. This
was neutralized with saturated sodiﬁm bicarbonate water added thereto, 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 to obtain the entitled compound (467
mg, 98 %) as a colorless solid.
'THNMR (400 MHz, CDCl3, 8): 1.69-1.80 (2H, m), 2.02-2.21 (6H, m), 2.77-2.85 (1H, m), 3.76
(3H, s), 5.51 (2H, 8), 7.05 (1H, d, J=8.3 Hz), 7.31-7.43 (3H, m), 7.46-7.52 2H, m), 7.73 (1H, 4,
J=8.8 Hz).
(3) Production of methyl trans-5'-hydroxy-3'-oxo-spiro[cyclohexane-1,1'-(3'H)-4'-
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 hydrogen atmosphere at room temperature for 2 hours. The reaction liquid 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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(311, s), 5.51 (2H, s), 7.05 (1H, d, J=8.3 Hz), 7.31-7.43 (3H, m), 7.46-7.52
(2H. m), 7.73 (1H, d, J=8.8 Hz). (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),
"HNMhes00VH pdliaBOicarbdrs (25038 ivag, ddtied. tardio mhd. Biir2ek? il H, m),

367 %%%ﬂ%?é?e&%ﬁ%ﬁ‘?%mfi?ﬁ Wﬁﬂiﬁ%’fgi?fﬁ?@ L0 D

(4) Progurtionhragdy, éf%l%éqéawm% -t ShRg eﬁﬁ?fﬁﬁ %% 4L+~

azalsobeaabcfd@é 4aiitbo:giatdNMR (400 MHz, DMSO-d6, S): 1.61-1.73 (2H, m),
1.85-2. %é@dmp&uﬁd@@%ﬁﬁ)@d%ﬁtﬁ&%&;@ (58 { it S dF BT, (6.0

mL), c19 1QI q%rH gél‘gcc%@ml&ghé%lgn F\!#aé)ac%%ﬁ[ %tle% {ule%%saﬁ)o%m temperature for 4

romo XO-SPIrojcycCio exane

hours. a“ﬁb@si@@éwzf@)ﬂﬁwﬁ]m&&ﬂ@@ﬂm@a@%@ﬁé@dﬁﬂy&ur@r@m%@smfmlﬁpugh silica
gel coﬁl@@&ﬁ%ﬁlé@%ﬁ%ﬁd@@ @b[ﬁMﬁ @Brdﬁbﬁnﬁﬂ&lﬁérbﬂm%wmmlgﬁdlent) to

oblam‘ﬁ}l r%%)aav @u%ﬁg Q%‘%&%ZQ a &ﬁie%t it Bﬁéﬁ E‘%éh ﬁ%‘d(&t

e reaction was con ntrate e resu ng re ue wa

purified HHOERIPERiE BUNCBRIAAEAGHHsO5HaisS ABRsRb ep eofischproduct (200
mg), aelildietona/oatha(tl-HeYaio tethradidnt)ité mbjanetheddnttibeleto and stirred at

40°C ﬁ?”’;‘?g%%?n ﬁ&%ﬁ%&% 1) %??iﬁfmﬁ Iﬁeﬁg%%@ifuﬂﬂgi @rnﬂrllel%gpgf% #8urs. The
reacti Gy G AR LS00 TR ST o P R s,
and thadeedtitheretoland stipreifiad do@fbrsiiiboged CMQMyk:tudni@t@ramwM@ge

Colunpdieghiitaanddudher stirred fon 22 bawsnihe oraislion 8RN @mpound (112

me, 6§ l;)eged th{)(i)u]gh Celj tg the filtrate was concentrated under reduced

Sufe O Bha the’re resultln residue was purified through silica gel column
HNN%K&H%M@@&W&%Q&&?} EBI(#Hn hexAeletRy Pk draid 280836 11ban). 3.76
(3H, s%o4 gea@iEINE) 10 .0bt@iA the entitled compound (112 mg, 68 %) as a

(5) priQURNISER e HQs-é’”ﬁgﬁo(;sog&sﬁgﬁ&y 8%&'0%;?@& ohdBiet M

I
3 76 4 (3H,s), 7. 3)6 (QH,
azalsogfn@ﬂgr et (Bcfyhc acid
trans-6'-Mathemd' {6 tindxy=3% axddedpivofeyaiohexadd1154 ni@)Hdp#in20 in the above

(4), ﬁ@@@é@?féé‘{fﬂ?‘luﬂ Wg&%%@o%@@?@?u%gs%éﬁ 35 ﬁdﬁﬁds@f?rgaeat room
compaun m In ne oV eo us
tempe%si%f@ﬁman% b RS A RS oF3 2 N
hydroebingie mds@mdremmﬁswm otylthectatactidre I@cqgﬁmwhmﬁ a@é Yothedenath saturated
salineRbAwef, %M@Mth‘ s@&‘i@l&ﬁ%@ﬂ@ FidrandR¢Rciadih alby AR plhure o

ani er Was wa Wlt §a, rated aline (iater dried with
obtam l .en 1'E U.I’l %1%, das d 0 ()I' €SS SO
itim sulf ter an oncentrate er re uced pressure to

HNN&E(&@&N&%Q%@@&M@&% F248%hgn b8 %) a3 2(6blomes3-8oif? HiMmR): 4.15
(3H, {400MHiZ, §DC13, S): 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).

Pharmaceutical test examples with the compounds of Examples are described
below.
(Pharmaceutical Test Example 1: histamine analogue-binding inhibition test)

A c¢DNA sequence coding for a human histamine-H3 receptor [see WO00/39164)
was cloned with expression vectors pCR2.1, pEF1x (by Invitrogen) and pCl-neo (by Promega).
The resulting expression vector was transfected into host cells, HEK293 and CHO-K1 (American

Type Culture Collection), according to a cationic lipid process {see Proceedings of the National
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30 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 W0O00/39164) was cloned with expression
vectors pCR2.1, pEFIx (by Invitrogen) and pCl-neo (by Promega). 35 The
Acaderesofidg axpsedsionUie oo Swas vaAstiected Wb, dspc@is SHERZ93 @nbkain
histam$rdPrtdApIsrican Ly Cture Collection), according to a cationic lipid

o e e N e S

receptoptestorcekpirssision ey, Dufioe 56rand Spsdipien. pld gat e ol prviHe acelis
compdm@di REEXPIPBSEhE| NSRRI HRESREY! WaNPRYIRRGNNANRESAY 2 hours, and

5 M Tris ffer 7 lon 5
then ﬁﬁz% %6‘“ Our% %{ a Fﬁ%t |sta)Fn%ne ﬂé@?ﬁ&éeﬁ%ﬁmﬁ Zﬂggf?r?}gl”ﬂi) the
radioapigif, %e 5 fitEvetah Ef'g’ﬁlﬁl%ﬂas ﬁ|fém@W@ﬁA#@r%Wéa%Wed in the
presendd\{Tiis M fTRiofRHiMidy, (theSradidacvidyitlandhecgldsbitoteromasntration (ICsg) of
fhe tes] %B%%HHE&%J fig %&Qaﬁ%?@@%ﬂ &Eﬁﬁﬁﬁﬂﬁ ﬁé’ﬂiﬂ&iﬂé’hﬁﬁ@cﬁéﬁ%@&?&@é

|operam| E/( 0 % inhibitory concentrati
Moleca%%BSI%?nﬂqe 883t dSthpouRd! )%h@%%gé&1f.1€%¥ri%\|bﬁﬂép%&h§/ﬁ%{%mﬁ ¢ test
Table binding was calculated [see 10 Molecular Pharmacology, Vol. 55, p. 1101
(k399 Tableig;gao%\@ the fresult of the test. Table 1 exam pl; IC50 iiM)
coaopopedind |3 21130.92 171.90 210.42 340.32 410.51 45
0.14 54 0.p7 As e aboye, the compounds of the invention strongly
intibited the bin I16%10f N-glpha-methylhistamine (histamine analogue) to
histamine-H3 receptor. 15 INDUSTRIAL APPLICABILITY The present
compounds$ haveoaggtrong histamine-H3 receptor antagonistic or
Inverse-agonistic activity, and are useful for prevention or remedy of
meésabolic systemoéﬂ%eases such as obesity, diabetes, hormone secretion
disorder, hyperlipemia, gout, fatty liver; circulatory 20 system diseases
suth as stenocardi®d acute congestive cardiac insufficiency, cardiac

infarction,
21 042
34 0.32
41 0.51
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
inverse-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
system diseases such as stenocardia, acute/congestive cardiac insufficiency, cardiac infarction,
coronary arteriosclerosts, 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,
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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 hypersommua, true hypersomnnia,
narcolepsy, - 83 sleep periodic acromotion disorder, sleep apnea
sleep symdhome oviksadiaisongehnsl clipontten syrdminecfatiadisymbydmediREN4r, chronic
fatiguS'SaR-aiReraen saBls ANRRMRIZMINHLWALKE! ShRERINGRR I insanitation,

i idiopathic inso_mnti% repetitive intsomnia, true iﬁ]somniai de retssion, hreni
1dtopaLHG R AEHS F.rlelr‘{f%{‘),‘s%’l‘ﬁrhafa?%?ﬁ%%%%’%ﬁd|s‘6'+’E?é%f°épﬁ‘é‘péey¥’dse iR fRnrenia).
bulimigepneritiznsdentidn. ¢oficphy pekactivitfonddsrdateniemdjdidoipmspctivity
disord&zheimet sdisgase) Parkinsonikdise asekiognitiap disqraghimatioRorder, motion

Y

formula (I) or its pharmaceutically-acceptable salt: O /*--X QR DAB (I)
[wherein, 5 X, Y, Z and W each independently represent a methine group
optionally having substituents selected from a substituent group a, 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 a is excluded); A represents -(C(R3)(R4))mi-, -C(O)-, -0- or -N(R5)-;
10 B represents -N(S02R")-, -N(COR2)-, -N(R50)-, -0- or -C(O)-; D
represents -(C(R30)(R40))m2 -0-, -N(R51)- or -C(O)-; ml and m2 each
independently indicate 0 or 1; RI, R2 and R' each independently represent
a hydrogen atom, a lower alkyl group, an aralkyl group or an aryl group;
15 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 independently represent a hydrogen atom or a lower
alkyl group; Q represents a methine group or a nitrogen atom; R
represents a group of the following formula (II) -85 R7 ... R7--.. N; (NR$
(DNt N(r)R8 (n~ (nNR7

-84 -



10

15

R6 /Ca (II-'1) (1-2) (11 3) ..... R7 R7 Ne_.(~J ()N ~~ R6 ~/ or R6 (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, a cycloalkyl
group, an aralkyl group, a heteroarylalkyl group; or R7 and R8 together
with the nitrogen atom to which they bond form a 4- to 8-membered
nitrogen 5 containing aliphatic het€/b&yidlis group; or R' forms, taken
1. togetheranith(-5:30% Hi-THIRAGRAIOM I WIEh hendRcBifici®y-acceptable salt:
8-membered nitrogey-containing aliphatic heterocyclic group; a group of
NO C or C in the forinulae (11-2), (11-4) and (11-5) represents a 4- to
/YB-\membered nitrog,m-\containing aliphatic 10 heterocyclic group; r
incd#sates O'to 2gindicaes O or 1; u indicates 0 or 1; but t+u = 1); and any
\\ hydtogeh atom ih the formula (R) may have a substituent selected from a
W nsisting’of a lower alkyl group (the lower alkyl group may be
$ubstitut tth a halogen atom, an oxo group or an alkoxy group), a
chloalkﬂ group, a hydroxy group, an alkoxy group (the alkoxy group may
besppétituted with a halogen atom) and a halogen atom], 15 and
wherein, the substituent group a includes the following: Substituent group
a: a lffilogen atom, a hydroxyl group, a lower alkyl group (the group may
he substituted with a halogen atom, a hydroxyl group or an alkoxy group),
[wherginy cloalkyl group (the group may be substituted with a halogen atom, a
hydroxylFgriug endiVatkdxindepenjcatlyatkoryerooptire group entiyrhadly having
substifitRelitHied e thom GYaloait 8 oR N BIO0RABERMARIA (SR 1B a case where
X, v, P A BINACOIoLR, YN0 oL AMARG: O oL B om o
group, a ormg/li group, an-a 810 g]?oup, & MoNnos oF di-IoOwer
substipIRil capRIBA§IRHEBIGEANn arylcarbamoyl group, a heteroarylcarbamoyl

group, cﬁgl aéyffaﬂent@am@ml:i@&uma@r}te@abylaﬁ@ﬂﬂ}@rbamoyl group, a
ower a i we 0 Phane. o - -
aronxycar%?n%%}én%]g rq%R, @%@g&ﬂ%%%a%’oﬁ) Igfni%ogrbup, an
Koy CAPBASHETRIR GBI R AkarToy i T8t -
arylcarbariykawh m@ gldumchpmmmbyindfémnﬂ grdup, a lower
alkylsulfeny|@mine oveL, ﬁﬁeﬁéﬂ!ﬁh‘!@*’%ﬁ@g&ﬁ QIR GIPHER, a lower alkyl group,
Ikylsulfamoyl group, an arylsulfamoyl group, an aryl group, an aryloxy
B T T S
The conpo I its revaoen ¥ ptabiecs: gnathin, clayaroxy
group,la\fvu'%&fhﬁ&ﬁc%l éa%ﬂf,%ﬁpéﬁﬁk\ﬁ gr%qdov\léjﬁa@ﬁ{%a%%atorr;- 3. The (r:]ompound
or its pharmaceutically-acceptable salt as claimed in claim 1, wherein | .
SV, 2 A e e R A AR SRR RE o TR B Bt o

pharmad@ Ut it aspREBIS SHURLERIHIERLRR 8fafk |, wherein Q
R represents a group of the following formula (1I)
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is a methine group. 15 5. The compound or its
pharmaceutically-acceptable salt as claimed in claim 1, wherein A is -0-
or -N(R5)-, B is -C(O)-, D is -(C(R30)(R40))m2-, and m2is 0 or 1. 6. The
compound or its pharmaceutically-acceptable salt as claimed in claim 1,
wherein A is -C(O)-, B is -0- or -N(R50)-, D is -(C(R30)(R40))m2-, and m2
is 0 or 1. 7. The compound or its pharmaceutically-acceptable salt as
claimed in glaim 1, wherein A 20 is -(C(R3)(R4))mi-, B is -0-, D is
(C(R30)§$40))m2- ml is 0, and m2 is &78:-The compound or its

~ rmacggtically-acgeptable salt lalmed:in claim erein A is
N - Bis- \%-;F-O-}‘-N 4)- Ok (R30 4eY) 2 inl is 0
|

or 1 and m2 IS O 9. The\compgund or its p armace acceptable
R%alt afi;almed in claim 1 erein R is the formula (l;l.~2) (11-3)
or (1

25 10. The comp&'t!n?d or its pharmaceutlcallwaﬂeptable 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. 11. The compound or its
pharmaceutigally-acceptable salt as cﬁvmed in claim 10, wherein R is the
formula %@ 12. The compound or Ifs pharmaceutically-acceptable salt
~, as clgimedyin claim 11, whereyﬂd R8, taken together, form a 4-
red nitrogen-coftaining aliphatic heterocyclic group optionally
gving substituenigs selectegyfom a\group consisting of a lower alkyl
groum(_me lower alkyl group m?( %i substituted with a halogen atom, an
0X0 group or an alkoxy group), !: loalkyl group, a hydroxy group, an
alkoxy group (the alkoxy group may be substituted with a halogen atom)
and a halogen atom. 35 13/"The compound or its
(wher@ha?(ﬁi'apﬁs‘éiﬁwWﬁ@ﬁ@@éﬂbﬁ@rﬁ&it asoslaimbd/inaaimil, anb@Eiadhéndependently

represgg{gm?%g ?&?;p% !a”@ygl)a % up, an aftdlkyl group, a heteroarylalkyl group; or R’
by

Jrans-5-eh N met X
and R ﬁf&?ﬂ)ﬁ S d}gﬁég%?éolm (‘fg § lythey bond form a 4- to 8-membered nitrogen-
contaiaaisbipbatouanjefedmrboxanid®’ forms, taken together with C* and the nitrogen atom to

which K329 Q5 RmeHvkN:(es 59%9{91,11 hyhsspiraleyslohexans- 1 dst3 bk

)-4'-azaisobenzofuran]-4- car oxamlde Trans-
3 -0x0-N-methyl-N-(2-pyrrofidin-l-ylethyl)-spiro[cyclohexane-1,1'-(3'H)-4'-a
zalsobenzofuran] -4- carboxamide,

s-5' chlo Q-370X0-N- me;h :N-(2-piperidin- |
-ert [)- spl bhexane{ 1, I'-(8'H)-4'-
zaj obenz -4-carbo m| , Trans-3'-0xo-N-methyl-N-(2-piperidin-|

-erthyI) spiro[eyclohexane-1,1'-(3' H) -5'-azaisobenzofuran]-4- 10
carboxamide, Trans-3'-0xo-N-methyl-N-(2-pyrrol idin- |
-ylethyl)-spiro[cyclohexane-1,1'-(3'H)-5"-azaisobenzofuran]-4-
in the fapydaatiide (Frirmadiibrommresetni N I@&ﬁmg}lﬂgrﬁq nitrogen-containing aliphatic
heterocyl@ihyihgpirojeyalohexana-hdic{3H) b 1azaishbenzpfd@anld-+u = 1); and any

hydro&e%rptg?ﬁaimigg formula (II) may have a substituent selected from a group consisting of a lower
alkyl group (the lower alkyl group may be substituted with a halogen atom, an oxo group or 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],

and wherein, the substituent group o includes the following:

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
group (the group may be substituted with a cycloalkyl group, a halogen atom or a hydroxyl
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Trans-3'-0x0-N-methyl-N-(2-piperidin-l-ylethyl)-spiro[cyclohexane-1,I'-(3'H)
-7'-azaisobenzofuran]-4- carboxamide,
Trans-5'-fluoro-3'-oxo-N-methyl-N-(2-pyrrofidin- | -ylethyl)-spiro
[cyclohexane-1, I'-(3'H)-6'- azaisobenzofuran]-4-carboxamide,
group T parsaive hiony- 8'cyroeiamathy ki@~ py dolielived-sliethayiuspinsfeycidbexahgroup,
an alk&dyll gﬁ@dﬂ ﬂh@&a@@mmﬂ ?pgs%ﬁ};s arylcarbamoyl %rou ,a

e SR R
lower gilggi1Boath ws,@wmmmgwwmwmpw@m@h
arylall@db;@c@&w@kﬁmﬁé%ﬁﬁﬁﬁ lﬁﬁ@ﬂﬂtﬁ@@kﬂ’lﬁﬁfﬂ@ﬁﬁﬁﬁi @035 an alkanoylamino group, an

arylca%&f}i % %}é?ﬁ@l a%lalso l%}élqrﬂ r,gg;}%r ﬁk@ﬁ@f%oﬁ?lg%ﬂg 'gﬁ&‘ﬁi% an
arylsulfe Qﬁ%’rﬁ’rgfﬁi@/ alosvet Rk 3( gﬁ%mﬁ@rylsulfamoyi group, an aryl group,

an mbmmdbwkﬂ@m@hgmiﬁﬂh iﬁ(&ﬁ)gﬂwp and an aralkyloxy group.

2. azaBOb%éggﬂ{%ﬂnﬁ &3 gm&ggutlca] v-acceptable salt as claimed in claim 1, wherein 1
Bans-5'- (morpholln -4- yI 0xo-N-methyl-N- F 2-pyrrofidin-1-ylethyl)-spiro[c

or 2 ofy ShéaaeY v ncngg)erha 4B azaisobenzofuran]-4-carboxamide,
3. Trans-5%dimethytarmind)-BhamahinelidebiRipy seiliniiylethylspiro[eherein 1
of X, Elohgyanes1, Jng%éel;)ﬁgm azaisobenzofuran]-4- carboxamlde

_yg?ﬁygé%:?gégglé é’i éﬁ B %?rpl\%nlﬁtf Xy -ac ep@&reosl ias ciazmed in claim 1, wherein Q
is am%‘zlaﬁs@mémzofuran] 4-carboxamide, 35
5. Trans 5T@w'@@;ﬂgbﬂlﬂdyé}@g%&imﬂmlybic@@mmeimb yigthad)nspikpicy Glderein A
1( an crbxalde88
150 %‘ran Eler:%@)3;Do]xoa(-ﬁiipinﬁialS 51" é|pe§lr|cszlfél I;}}ethyl‘) -spiro[cyclohexa
6. ne-1,1'-( yle@ai%éé&b@ﬁléa‘m%ﬁﬂﬁz? gfrgﬁﬁ@@};ﬁ%eesa}t as claimed in claim 1, wherein A
is -C(ONraR $s 5O( py HdiR-3ry DXy )cGIFoX g methyt A 25 piperidin-1-ylethyl)-spiro[cy

7. Cthexa%e]cén(ﬁo'ﬁ'ﬁa%r ﬁ‘}Bfﬁﬂﬁ&&%ﬂEufﬁﬂcéeﬁéﬁ@é’méd&mﬁled in claim 1, wherein A

-5'-phenyl-3'-0x0-N-methyl-N-(2-pyrrolidin Iethyl) spiro[cyclohexan
- Rl e B el BB IR

8. Trans-57phenmpp8lusko: Ns pietmdcNH(2: hipexaginbk spletaypispidon claim 1, wherein A
is (c@éﬁmégx?f% JC(b)r(],Sﬂrt)s Lg alﬁﬁﬁb%ﬂ&@%-!ﬁﬂk“h@,@@%%@?a and m2 is 0.

. ylreairflfll) Splrofl}:: (;%)foﬂ(g )(r):};/ s, pi%xza%éﬁﬂrs? Eﬁ] E}%agllg sait as c:ll'axmed in claim 1, wherein R
is the faranfobénydfiraniuiearsBxtmide,
i0. Trans-5' T(lﬁydfmiﬁﬁﬂna'(}il)l@p@éﬁﬁri\iemﬁﬂﬂ%ﬁﬂc@tﬂiﬁﬁﬂﬁiﬁkchéﬂﬂibd’ Brspikg 1, wherein R

cl azai n arboxamide,
e %Hg?j( r?T[‘IGt 8@{1_)'%)(1@ n y§ %qgox% gtﬁg 2- plperldln -I- erthyI -S
- piro[cyclbfesenRRYne O S PRerIRs SREISHIENIIRRE , wherein R

is the fhranggH4:(methylsulfonyl)phenyl]-3'-oxo-N-methyl-N-(2- plperldln -l- erthyI

12. )'Spiro[cyﬁ@mﬁ&%ﬁale}lﬁs pharmaceutically-acceptable salt as claimed in claim 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 alky! group (the lower alkyl
group may be substituted with a halogen atom, an oxo group or 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.

I3, The compound or its pharmaceutically-acceptable salt as claimed in claim 1, wherein the

compound of the formula (1) is:
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(3'H)-4'-azaisobenzofuran]-4-carboxam ide,

Trans-5'-(6-methoxypyridin-3-yl)-3'-oxo-N-methyl-N-(2-pyrrolidin-I-ylethyl)-

spiro[cyclohexane-I,I'- (3'H)-4'-azai sobenzofuran ]-4-carboxamide,

Trans-5'-(1-methyl-1 H-pyrazol-4-yl)-3'-oxo-N-methyl-N-(2-piperidin- |

-ylethyl)-spiro[cyclohexane-1,1'- 20
Trans-§3thlpa-ExaisdbentofieAptrudrboxantdtie])-spiro[cyclohexane-1,1'-(3'H)-4'-
azaisoggfﬁgﬁn@fﬁ éfagjgggmggypyrimidin -5-yl)- 3 -OX0- N-methyl-N-(2-piperidin-I-yle

|ro gxane- 1, =4'- az nzofu 4 boxa

Trans_&fgé)ﬁzﬁ) }% OB he Jllé ?ék?; %?8 Y&t yl)]( Fﬁro[cyc or%g%ﬁ%m] -
CabeXﬁﬁ}i?e(S'H) 4 azalsobenzofuran] -4- carboxamlde 25
Trans-NdoelyednoxoNAZpipehidindaierkylofehtspreltyclohexaneakbsdbligluran]-4-
carbmé]m,gyndlne] -4- carboxamide,

Trans-4'-chloro-3'-o0xo-N-methyl-N- eridin-l-ylethyl)- splroEcycIohexane
Trans- SICIQ%%I%%T&'&TWM\M%QF%%% déc)at hyl)-spiro[cyclohexane-1, I'-(3"H)-4
azaisoberan8xdhhlord3lamideN-methyl-N-(2-pyrrolidin-1-ylethyl)-spiro[cyclohexan

Trans-$- A'xg! T‘(Wﬂi?l:h&@ ﬁ@#ﬁep§%ftﬂmp4o(f E’l%@m{gq 1'-(3'H)-5"-azaisobenzofuran}-4-

Trans-4'-methoxy-3'-oxo-N-methyl-N-(2- plperldln -l-ylethyl)-spiro[cyclohexa
carboxgmiqe, 1 3'H)-5- azaisobenzofuran]-4-carboxamide,
Trans-J'rensMNmetbyhdx(2-3yorbdi-iekiiidNs (R gy edtiixatey lethid He dirajeyehohenturan|-4-
carbox@i@rd, 1'-(3'H)-5'- azaisobenzofuran] -4- carboxamide 35

Transjm&ix ngl%gglj%)% é{) g)glr;alﬁm Iﬂe\ﬁl I}‘)}pn% Il%h %g 3 Irg [%%g e%)%Puran] 4-

enzofu car xam
carboxyddis-4'-ethoxy-3'-0xo-N- methyl -N-(2-pyrrolidin-I- ylethyl) spiro[cyclohexan

Trans-8-3x0:{8:ney1-Hz@ipaheiazoiuran]ydreproRyamtidenne-1, 1'-(3'H)-7-azaisobenzofuran]-4-
carbox-gl[r?@é:‘ -4'-isopropoxy-3'-o0xo-N-methyl-N-(2-piperidin-I-ylethyl)-spiro[cyclohe
xane-1.,I'-(3'H)-5'- azaisobenzofuran]-4-carboxamide, 5

Trans- %rﬁh@%yﬁéﬁ%ﬁﬂﬁ@l’k’“&?ﬁpw H%@Eﬁsllﬂ&\*hé@ﬁ?%ﬁéiﬁwv}é‘ﬁﬁ;}l)l Spitdéyclo
azaisobexafesd ] 4-(8bd)biidzaisobenzofuran]-4-carboxamide,

Trans-3T@RSE-CYRIAR Qﬂ)ﬂ @EW@ rotR- N BN AR sRYSHUCHE1 VIt lrspir
%cycéohe %ne 1, 'H)- 5 -azai sobenzo uran] -4-carboxamide,

azaisoReAQ LU EAT (%‘d%(%’N -methyl-N-(2-piperidin-l-ylethyl)-spiro[cyclohexan

Trans-8-methofd pHpse-N Oatalsdttemnesiidan] -athybogaidelohexane- 1, '-(3'H)-4"

azalsoﬂg@r@@fl&nﬂryg@g@g@ﬂg methyl-N-(2-pyrrolidin-1-ylethyl)-spiro[eyelohexane

T R RN e TS bt an
%afsobwlzqfum’ﬁfﬁﬁf%@@@enzofuran] 4-carboxamide, 15

Trans-JraRgdky(4-HuerophemiNg 20xerNidnethybiNy(RspirorolicishdadethylBpkefc
aza:soﬁ&l?%ﬁ%nﬂ&a;bo@mdé azaisobenzofuran]-4-carboxamide,
Trans-5"-propoxy-3'-oxo-N-methyl-N-(2-pyrrolidin- I -ylcthy])-spirofcyclohexane-1.1-(3'H)-4'-
azaisobenzofuran]-4-carboxamide,
Trans-5'-(morpholin-4-yI}-3"-oxo-N-methyl-N-(2-pyrrolidin-1-ylethyl)-spirofcyclohexane-1, 1'-(3'H)-4'~
azaisobenzofuran]-4-carboxamide,
Trans-5'{(dimethylamino)-3-oxo-N-methyl-N-(2-pyrrolidin-1-ylethyD-spirofcyclobexane-1,1'~(3'H)-4"-
azaisobenzofuran|-4-carboxamide,

Trans-5'-(piperidin-1-y1)-3"-oxo-N-methyl-N-(2-pyrrolidin-1 -ylethyl)-spiro[cyclobexane-1,1-(3'H)-4'-
azaisobenzofuran]-4-carboxamide,
Trans-5'-(piperidin-1-y1)-3"-oxo-N-methy-N-(2-piperidin-1-ylethyl}-spiro[cyclohexane-1,1'-(3'H)-4'-

azalsobenzofuran]-4-carboxamide,
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Trans-4'-(1 -methyl- | H-pyrazol-4-yl)-3'-oxo-N-methyl-N-(2-piperidin- |
-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'- 20 azaisobenzofuran]-4-carboxamide,
Trans-Jrizieg oy (4-ShsoPo pHEBNbRY) 2 ipsid = id eyl sz opsie g gxe- 1, 1-(3H)-4'
azaisobyiebiynspicaleyciahexane-1,1"-(3'H)-5'

e 1-4-carho -4 idin- e
Trans N o e T e et G-+
azaisobepzofiugpltrstikirai)idecarboxamide, 25 _
Trans-Tratnsyd3(pigeNdirthyNa 2opasdlithethyle Ny (R-pyrialidiohbydethyl)-iitolty cl
azaisolNEXARE; g_gégggﬁgéaegzaisobenzofu ran]-4-carboxamide,
Trans-4'-{pyrrolidin-| -ﬁ-?a'-qxo-_l\l_-meth%/l-N-(2;p rrolidin-I v

Trans- R SOy R e PP T P H ey D B S B ORTraRg -1 - H -4
azaisobduodrvoNeeide)Rraids-4'-(morpholin-4-yl)-J'-oxo-N-metlryl-N-(2-piperidin-
Trans-b ':(Sd_Q.tnyﬂ%ﬁféi{‘ﬂ)@ygi@mﬁyﬂ-}{rd%B}Tﬁihﬁﬂylethyl)-spiro{cyclohexane— 1,1-(3'H)-4"-
s %%%5%be _g%%gghél-earboxamlde,
SO RS pyridin- -y'I{?,'-oxo-N-methyI-N-(2-pyrro|idin-|
Trans-Sy{gipnidpitofdyeronexarsbyl-N-@ninerdiz avsbehspfafavglohexane-1,1'-(3'H)-4"
azaisobdngsibaNamidekraas;5'-(pyridin-3-yl)-3'-oxo-N-methyl
Tran S~75al\il(§l—2éﬁo%l%%gg$ l}';(’la{%‘(gl? %I’_’z—g?%%g—;&rﬁ?gélf?yg?#fgé%f(gs%—ll_gf_ l%thyi)—spiro{cyclohexane— 1,1
CH)-BagisabiAserasks-RRSIYAN- (2-piperidin-I-ylethyl)-spiro[eye
Trans-fofexandylsd f@yHphdrydizdlisob&hrzefhyaNHA-paxboxamidahyB6pirolcyclohexane-1,1"-
(H)-4 20RcBa ARV F saxaNRnethyl-N-(2-piperidin-|
Trans—g)g(glt—hyl é(?%}é%[‘]%%? %?&%%%%é;ﬁﬂé%g?—1@-(2-pyrroiidin— 1-ylethyl)-spiro{cyclohexane-1,1'-
(3'H)-4f-ramisobtirpdiroxy~Btakoxhmidethyl-N-(2-piperidin-I-ylethyl)-spiro[cyclohexa
r.I“rms—%Q‘llﬂét@élﬁ:ﬁrﬁé%g@@néﬁwaiﬂkl’tﬂyﬁ@;@wl N E(Zl“iféﬁ_w—gry%thyi)—s%)ir% [cls)zcioh_eerne—i -

\ rans-6'-bramo-5'-methoxy-3'-o0xo-N-methyl-N-(2-piperidin-1-ylethyl)-spiro
¢ H)_403/%%?92%%%{%}}%%@ﬁ)'{-a]éigael’s0benzofuran]-4-carboxamide. 14. The
Trans-g o polipettswitey pred mracdliicaryaeee prabid Salpas! eidmrietiyh-epaipheyc lobexane-
1, 1-(3nherainitorcompalmndobskadaenula (1) is
- -5'5 - I-N-(2:piperidin-1- - TR
o ey B PO gt
azaisohqpgoliaidduieberatidharmaceutically-acceptable salt as claimed in claim
N-metlilylWhereiN-{heigormipduyidiofl iFeFepmeila (bhisane-1,5-furo[3,4-b]pyridine]-4-
carbo:ARR: S -methoxy-3'-0xo-N-methyl-N-(2-pyrrolidin-1-ylethyl)-

spirg[cyelohexane- 1, 1'-(3'H)-4.-azaispbenzofuran]-4carboxamide. 16.
Trans g Rt B S ST AR E G e
azaisoliengdigraihitsertesmpdund of the formula (1) is
TransHaiSofb-MetBoXYndhox&-N-metbydiN 1 raineyidindryetindlahe-1, 1-(311)-5-
misoi%%ggg%%g&e%ggg1f3.'-(3'H)-5'-azaisobenzofuran]-4-carboxamide. 17.

ound or its pqharmaceuticalIy-acceptable salt as claimed in claim

Trans-f’-gﬁ?gcprgyrﬁHqéo%mﬁwﬁﬂ—@ﬂ?m@fgthpée(kyig—spiro[cyciohexane- 1,P-(3'H)-5"-
azaisoti@nsfdranmetieybdaxiid\-methyl-N-(2-piperidin-I -ylethyl)-
Trans-4"-methoxy-3"-oxo-N-methyl-N-(2-pyrrolidin-1-ylethyl}-spiro[cyclohexane-1,1'-(3'H}-5'-
azaisobenzofuran]-4-carboxamide,
Trans-4'-ethoxy-3'-oxo-N-methyl-N-(2-piperidin-1-ylethyl)-spiro{cyclohexane-1,1'-(3'H)}-5"-

azaisobenzofuran]-4-carboxamide,
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spiro[cyclohexane-1,1'-(3'H)-5-azaisobenzofuran]-4-carboxamide. 18.

The compound or its pharmaceutically-acceptable salt as claimed in claim

1, wherein the 20 compound of the formula (1) is

trans-4'-(I-methyl-IH-pyrazol-4-yl)-3'-oxo-N-methyl-N-(2-piperidin-I-

ylethyl)-spiro[cyclohexane-1,1'-(3'H)-5"-azaisobenzofuran]-4-carboxamide.
Trans-4'gthppi- Topmhdunetut RS (Grearrmadctiz iy Bepwstamkarngs! daifdétn
azaisol@@iohdanVheteintheidepmpound of the formula (1) is

r - I- Z | I' - N .l B i idi i By ~ 1 [} & ]
T e S s el 54135
azaisobRIRAHUARIRE FEREHIBINS antagonist comprising, as the active ingredient
Trans-fhisrpofpacedmpeindednyitdNghanmatéuticallhabepptabielsalkofcany-GHid)of -
azaisold RIS i LI dbnfubistamine receptor-3 inverse agonist comprising, as

the active ingredient, thergof, 3 compound ar. jts . -
Trans- e R SRy NS A BB ADIE LA of ey GRLUF A D g essptgrane: 1.1
5-azaipieepaniivenbf-emexynedntaining, as the active ingredient thereof, a
Trans-$ORBAINI NS Phamagruticalwrasepisblgsalbikany of ¢haims. to
Zg\glrllljgﬂ_i _fo%metagolic system diseases such as obesity, diabetes,

rmone se(é?ret%ﬁnalseérder, hggerlipemia, gout, fatty liver, circulatory

Trans-gaiteind dpseRbwebiyER A5 REROdErdalcHebsritge e @arbiks3 H)->-
azaisobstificienayseasdiasdénfarction, coronary arteriosclerosis, hypertension,

Trans-ﬁd‘%%@g?@t-ﬁ%oﬂ%ﬁ&ﬂﬁ?ﬁ[@%iﬁ‘é‘r‘i’d}fé‘{ 0N e, HSGARES AGRAMRAT 5233 %&g@'?ep

. order such as idiopathic hypersomnia, répetitivé hypersomnia, 35 true
azaisobgzaiuaMrA e eBIEssy, sleep periodic acromotion disorder, sleep

Trans-dfdusynticoyhes -cireNdiamhshytHahisolidir, eHednio-fatigluschyirdromi | -(3H)-5-

azaisobREMeIga R diggrden;@enile insomnia, night worker sleep insanitation,
iopathic insomnia, itive inso te -9

azaisolg]'egl

Tans R RO 0 NS SR R aIar ROR GLE &y S s dgne -

(3'H)-Suekiabdeditvianl-éntobionalidisorder, depression, anxiety, epilepsy,
Trans-d6likBy e SERIZopheRiad AttepieR | Heficiiényreaativity disarder,

. memgor Tﬁordgr Alz‘peimer's disease, Parkinson's disease, sleep
a7aisobenzo -4-catr 05(&131 e, . ) . .
Isorder, cognition disorder, motion disorder, paresthesia, dysosmia

TfﬂlﬂS-é‘;ﬁ%%@@:Oﬁb@Pﬁmﬁé’@%@%ﬁﬁﬁ@éﬂﬂﬁ&gﬁﬂ@ﬁ&%ﬁéﬂéﬁl&%&i&[%!%ﬁ%ﬁ’w1 A-(3'H)-5'
azatsobi@Otiran®2-carboxamide,

Trans-4'-(pyrrolidin-1-y!)-3"-0x0-N-methy!-N-(2-piperidin- 1 -ylethyl)-spiro[cyclohexane-1,1"-(3'H)-5-
azaisobenzofuran}-4-carboxamide,
Trans-4'-(piperidin-1-yl)-3"-0x0-N-methy|-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-pyrrolidin-1-ylethyl)-spirofcyclohexane-1,1'-(3'H)-5'-
azaisobenzofuran]-4-carboxamide,

Trans-4"-(morpholin-4-y[)-3'-oxo-N-methyi-N-(2-piperidin- I -ylethyl)-spirofcyclohexane- 1, I'-(3H)-5'-
azaisobenzofuran]-4-carboxamide,
Trans-5'-(pyridin-3-y1)-3'-0x0o-N-methyl-N-(2-pyrrolidin-1-ylethyl)-spiro{cyclohexane-1,1'-(3'H)-4'-
azaisobenzofuran]-4-carboxamide,
Trans-5'-(pyridin-3-y1)-3"-ox0o-N-methyl-N-(2-piperidin-1-ylethyl)-spiro[cyclohexane-1,1'-(3'H)-4'-
arzaisohenzofuran]-4-carboxamide,
Trans-5'-pyrazinyl-3'-oxo-N-methyl-N-(2-piperidin-1-ylethyl)-spiro[cyclohexane-1,1'-(3'H)-4'-

azaisobenzofuran|-4-carboxamide,
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Trans-5'-benzyloxy-3'-oxo-N-methyl-N-(2-piperidin-1-ylethyl)-spiro[cyclohexane-1,1'-(3'H}-4'-
azaisobenzofuran]-4-carboxamide,

Trans-5'-hydroxy-3'-oxo-N-methyl-N-(2-piperidin- 1 -ylethy1)-spiro[cyclohexane-1,1'-(3'H)-4'-
azaisobenzofuran]-4-carboxamide, or
Trans-6'-bromo-5"-methoxy-3'-oxo-N-methyl-N-(2-piperidin-1-ylethyl)-spirojcyclohexane-1,1'-(3'H)-4'-
azaisobenzofuran)-4-carboxamide.

14. The compound or its pharmaceutically-acceptable salt as claimed in claim 1, wherein the
compound of the formula (I) is trans-5-methoxy-3"-ox0-N-methyl-N-(2-piperidin-1-ylethyl)-
spirofcyclohexane-1,1'-(3'H)-4'-azaisobenzofuran]-4-carboxamide.

15. The compound or its pharmaceutically-acceptable salt as claimed in claim 1, wherein the
compound of the formula (I} is trans-5"-methoxy-3'-ox0-N-methyl-N-(2-pyrrolidin-1-ylethyl)-
spiro[cyclohexane-1,1'-(3'H)-4'-azaisobenzofuran]-4-carboxamide.

16. The compound or its pharmaceutically-acceptable salt as claimed in claim 1, wherein the
compound of the formula (1) is trans-4"-methoxy-3"-oxo-N-methyl-N~(2-piperidin-1-ylethyl)-
spiro[cyclohexane-1,1'-(3'H)-5"-azaisobenzofuran]-4-carboxamide.

17. The compound or its pharmaceutically-acceptable salt as claimed in claim 1, wherein the
compound of the formula (I) is trans-4'-methyl-3'-oxo-N-methyl-N-(2-piperidin-1-ylethyl)-
spiro[cyclohexane-1,1-(3'H)-5"-azaisobenzofuran]-4-carboxamide.

I8. The compound or its pharmaceutically-acceptable salt as claimed in claim I, wherein the
compound of the formula () is trans-4'-(1-methyl-1H-pyrazol-4-y1)-3-0xo-N-methyl-N-(2-piperidin-i-
ylethyl)-spiro[cyclohexane-1,1'-(3'H)-5"-azaisobenzofuran}-4-carboxamide.

19, The compound or its pharmaceutically-acceptable salt as claimed in claim 1, wherein the
compound of the formula (I) is trans-5-pyrazinyl-3'-oxo-N-methyl-N-(2-piperidin-t-ylethyl)-
spiro[cyciohexane-1,1'-(3'H)-4"-azaisobenzofuran]-4-carboxamide.

20. A histamine receptor-3 antagonist comprising, as the active ingredient thereof, a
compound or its pharmaceutically-acceptable salt of any one of claims 1 to 19.

21. A histamine receptor-3 inverse agonist comprising, as the active ingredient
thereof, a compound or its pharmaceutically-acceptable salt of any one of claims 1 to 19.

22, A preventive or remedy containing, as the active ingredient thereof, a compound
or its pharmaceutically-acceptable salt of any of claims 1 to 19, which is for metabotlic 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
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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, sleep
disorder, cognition disorder, motion disorder, paresthesia, dysosmia, epilepsy, morphine
resistance, drug dependency, alcoholism, and tremor.

.02



