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

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

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

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

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

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

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

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

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

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

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

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

referrBEH %E@Q@E@ﬂf@fr maReSifigally oltdS LaRRE  ale m&@iﬁ%ﬂf’l&@%@ ddB, therefore
oSSR, S SR ISR e 1
types né hzet@nmﬁge%m&hmfmbeem@m@aéemﬂtﬁé&é nbe pstsRsEMtarkifgamine receptor
that plitiieddiy e 2eenistsdaitapHiR (@riaathithistamingstamine-H3 receptor, has been
shown by various pharmacological and physiological studies (for example, see Trends in
Pharmacological Science, Vol. 8, p. 24 (1987)); and recently, human and rodent histamine-H3
receptor genes have been identified and their existence has been made clear (for example, see
Molecular Pharmacology, Vol. 55, p. 1101 (1999)).
It is suggested that histamine-H3 receptor exists in the presynaptic membrane of

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

of histamine and controlling the release of other neurotransmitters. Specifically, it is reported

-1-



and is promoted by an antagonist or inverse-agonist such as thioperamide
(for example, see Trends in Pharmacological Science, Vol. 19, p. 177
(1998)). W099/22735 disclose the compounds similar to this invention.
The compounds disclosed in this publication have a carbonyl group
‘that a hﬁ%%@%dg m%?tétoRr %Jot%cﬁt' U |_ra11& % 8;5%%%'%'[&%’1%@!'39 %’n@s Vt\:lgﬁlt%(r)lgh release of
compound o present invention doesn't

k i i s C ave a carbonyl group In
histamingynaradserakine (SR OBIR 661 1halies ShOppATIE 3@@%@%@&. For example,
the relefs#r tifehinerectheitisagatofthankisitedds ndiderdstdiohat@)afdpemethylhistamine,

n s LB SR U S, e 0
Trends i SBaE AP EeAoNdmeg Mnttak Y ild 2 f8akmaceutically-acceptable
salt: Q WAERAT Xdiycldsartit \domachnids spaildent threpresgnira Mathéoenpounds

disclosE RPN AN bR WAG 3 M?ng&@%%ﬂ@ﬂﬂ%ﬁ;@ SHRSUIHSRLSEPHPRe present
nitro e{hgtom provm%)? that a case where X,

. .or% ,ﬁ}andwill R
et O Y E G AR GRSLY SistiBR SR HAVIRG SR AR eSS RTP i
substitguitstitehisgrobipcatisreiofiidennt Aoopthe onesed-ioven{Rb) S uBhermore the usage

of the rEBRGRENIIFECT FOIR PREBEMBe (e SHMBAUD & o e RAIGAIRS IvLH RDS the
represents a

ydrogen atom, a lower alkyl group, an aralkyl group or an
referenger’ﬁ rﬁr%tt?p; 9%&@6 a%%@?f@%%gé‘ independently represent a hydrogen
atom, a hydroxyl group, a lower alkyl group, an aralkyl group or an aryl
suMMEiOYR; Q represents a methine group or a nitrogen atom; R represents a
group of the following formula (Il) R7 jk7 N N %Rs ft'%N--*t u N% R8
(NR7 R6 "~ /)(na (11-1) (11-2) (11.3) ..... eR7 R7 ~6 or CC (11-4) (11-5)

(1) a first aspect, there is provided a compound of the following formula (1) or its

pharmaceutically-acceptable salt:

O
W/
b A
~ B/
@
wherein:

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

A represents -O- or -N(R>)-;

B represents -C(O)-;

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

m2 indicates J or 1;

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



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

or R7, tkeR pgetEiR e AR R SRIO0R AIRRHIRAIGN. | BOBKSy! group. a

forms a 4- to 8-membered nitrogen- containing aliphatic heterocyclic
lower gV 8B WhERIHeSERBR SR COOSHERe formulae (11-2), (11-4) and
(11-5) repiesentscatd atmSinmergheredrmtmdgegesamtaining aliphatic
heterocygliceQuips LipdigaiesRkinBolindisatanth il u indicates O or 1;
but t+u = 1; and where any hydrogen atom in the formula (II) may be
substituted by a group selected from a lower alkyl group (the lower alkyl
group maydie-substituted with a halogen.gtom, an oxo group or an alkoxy
jcloatkyl group, a hydroxy g r%p, an alkoxy group (the alkoxy
= B8 be_gubstittigd yitBrebelogEmjatom) and a ialoyen atom, -2a
' ' I%(ﬁad fromiBubstifierRroup a:
halogen atom, a hydroxy , a lower alkyl group @em@oup_;may be
substighité§l with a halogen at(:m;ma hydroxyl group or an alkoxy-group), a
cycloalkyl group (the group may be substituted with a h#logen 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 group),
an amino groi®, a cyano group, a mondR‘or di-lower alkylamino group, a
rorfd, an alkanoyl group, a mong- or di-lower alkylcarbamoyl
QINlaY, ylcarbamoyl gr ylcarbamoyl group, an
allylalkyicarbamoyl group, a hkteroarylalkylcarbamoyl group, a lower
Mlsulfonyl group,sa lower aﬁﬁlthio g , an aryloxycarbonylamino
group {Bréflarylalkyloxycarbonylangipg)group, an alkoxycarbonylamino
group, an alkanoylamino group, an arylcarbonylamino group, an
arylalkylcarbonyl group, a |OW alkylsulfonylamino group, an

arylsylfonylamino group, a lower alkylsulfamoyl group, an arylsulfamoy!
whe %jﬁfﬁﬁyﬁwﬂjr%ﬁﬁ%%ﬁ?%ﬁ}waﬁo{?&% rwgiﬁgaaﬁif?ﬁgwdependenﬂy
repregente BnekaalarbiiylaxgrgropgoikalsgoupdadbentdtRé e dgstheovidiad iz nitrogen atom

t0 wﬁi&?ﬂ%?%6§§%Pﬂf?ﬁﬁla'EE@R[H&IH&%H%ﬁ@%ﬁ%ﬁ@ﬁrﬁﬁ@‘é@iﬂlﬁg{%_f&owclic group; or
R tf}agﬁ?nrttagf, tﬁeconk? yn%%ieltstgharmaceutlcg g{_;naccep.ta le salt as de:flned ,
» BSBURETHE WP 8L R BHERESR A BV RIS SIS eaR I AcrBSdbto FoPimra eyed nitrogen-

contzigwaiskipbainbeisiegydis greunctive ingredient thereof, a compound or its

phanmagetdigallyoasceptable salt as defi[led above. In a fourth aspect,

there is provided a preventive or remedy containing, as the active

ingredient thereof, a compound or its pharmaceutically-acceptable salt as
defined above, which is for metabolic system diseases such as obesity,

ebetes, hormaagysecretion di er, hyperlipemia, gout, fatty liver;
diseases such ap stenocardia, acute/congestive

, cafdiac

in the formulae (II-2), (II-4) and (II-5) represents a 4- to §~-membered nitrogen-containing aliphatic
heterocyclic group; r indicates 0 to 2; ¢ indicates 0 or 1; u indicates 0 or 1; but t+u = 1;

and where any hydrogen atom in the formuia (II) may be substituted by a group selected from a
lower alkyl group (the lower alkyl group may be substituted with a halogen atom, an oxo group ot an
alkoxy group), a cycloalkyl group, a hydroxy group, an alkoxy group (the alkoxy group may be
substituted with a halogen atom) and a halogen atom,
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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,

arﬁrgqg@mr&gtgﬁgﬁiﬁggg%Ebggr&qgcsg%i&gg gypgdrome, REM sleep disorder,

.. __senile insomnia, night worker sleep insanitation, idiopathic insomnia,
S“bs’:‘tuef‘éﬁé%ﬁ%i&%‘ﬁﬂ%@g BOBYABYATREY LISt IpHo WeeplkBligraun $Brelgroananay be

substitutedetvithledrlqgen phenakipdous! yrsignodisestes sumtugs heitlimliyl group (the

group mayCHRAHARALHISOMRY a@ﬁ%@é?&ﬂn@%@?ﬁfpﬁ_?ﬂ _ QFQH%TQO%%%%EE;@ alkoxy
schizophrenia, attention_deficit/hyperactivity disorder, memory disorder,
group (this GTRURTERS b SULSLEsS, RiHb G dRslladesdrany Bplogae stooymitionydroxyl
group), augbidegrmpiarrdisorgeymaresthesis, dysosmitkaate %ﬁb}grmDIS@meOmS%nglEgmup,
C )| x3lcqholis emar.

:naikand%)ﬂ;gi&ﬁ% Ign\%Hﬁgzr?gBN?Awg?C fyellé?lgf the in ie%ﬁ%rg ’|sé}t110 rlc?\al’f(?émgo overp: @
steroary RIS RISV Falkykase oaL epep ciisarreniebirderpamerteetcop a
lower alklpbieing totaminieworalisjithiogeroephist ariogskid brenenigHoasraup, aﬁl

alkvidhistar ; i ) = pr inhibiting the
aryl ki h ; eogga?%%eiiﬁtﬁ/wgﬁf;ﬁgiﬁm'ne-ﬁ%ﬁ%@gﬁﬁgﬁﬁgﬁ?u@ an
erylcarbo IR By drdafiocammontl aah  lopter alrdgerst i Tive gup, an
arylsulfopydamaoismingtiodssaliyisuifamdsanumveriorispifovidel eroupoundsyderoup,
an aryloxsaiteuny, thcteroaa (hH gl -atRiNiRY isphaver Qﬁ%{&ﬁg@ﬁ&pound of

e salt:

the following formula (1) or its pharmaceutically-acceptable™ s

c711 ) rei Y, Z.an .each independently represent a | |

meth?ﬁeggﬁﬁ%qgéé%aﬁaﬁﬁés' G Sbetitient L e%%é’ctf) fr%]r‘?é%%ﬁﬂéﬁhﬁ%ﬁf’mmg*
as the actiyipigredsmhthitisdencamnoprlovide plihan aceasealiheceepiable Zanns JMralid
above. represent a methine group optionally having substituents selected from a

substituent group a is excluded); A represents -(C(R)(R4))mr, -C(O)-, -0-

or -N{R8hird apeeprease i g SR staiBORE) orN (R S3Ys¢ €Qeonist

comprisirmé; 69 tie &@B'ﬁ@%&ﬁi%}%@ﬂy@@ﬁd W its\HREHa QLR —'a;tc!yl A
m2 each independently indicate O or'l; R, R21 Sé\l}hgd Rsaeactflw %ngepeﬁ%?grﬁ?ysa}t o
defined abaxgosent a hydrogen atom, a lower alkyl group, 5 an aralkyl group or an

aryl group; R3, R4, R30 and R40 each independently-represent a

gxdar?)ﬁ%{;%%&gt?p asg‘jehc}/,q{)%%%/ %s 958%8&? al ?)%%n%%glog l;'(e)r%%d}?' Qo%{az.ailrﬁxlg%gl{i% ggtive ingredient
thereof, a compound or its pharmaceutically-acceptable salt as defined above, which is for metabolic system
diseases such as obesity, diabetes, hormone secretion disorder, hyperlipemia, gout, fatty liver;
circulatory system diseases such as stenocardia, acute/congestive cardiac insufficiency, cardiac
infarction, coronary arteriosclerosis, hypertension, nephropathy, sleep disorder and various
diseases accompanied by sleep disorder such as idiopathic hypersomnia, repetitive hypersomnia,
true hypersomnia, narcolepsy, sleep periodic acromotion disorder, sleep apnea syndrome,
circadian rhythm disorder, chronic fatigue syndrome, REM sleep disorder, senile insomnia, night
worker sleep insanitation, idiopathic insomnia, repetitive insomnia, true insomnia, electrolyte
metabolism disorder; and central and peripheral nervous system diseases such as bulimia,

-emotional disorder, depression, anxiety, epilepsy, delirium, dementia, schizophrenia, attention
deficit/hyperactivity disorder, memory disorder, Alzheimer's disease, Parkinson's disease, sieep
disorder, cognition disorder, motion disorder, paresthesia, dysosmia. epilepsy, morphine
resistance, drug dependency, alcoholism, and tremor.
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R50 and R51 each independently represent a hydrogen atom or a lower

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

represents a group of the following formula (11) R7 ... R7 N N ()Rs N, t

LR8 ,(NN N(rR7 1)4.1tR6 ~/ Ca (11-1) (11-2) (11-3'.... R7 R7 N-10 N
DISCLORPRE Ogl%%aomgwl 5) (11) (wherein R6 represents a hydrogen

atom or a lower alkyl group; R7 and Rs each independently represent a

lower alkyl group, a cycloalkyl group, an aralkyl group, a heteroarylalkyl

group;/on ejectnd B8 together iwith ﬁnevﬂﬂ&mgmvaleaﬁtmd&ihbxﬂmwbﬁﬂdminc-HB
receptor SHAASHR SrAQMRAREUIAER IR ﬂﬂ?ﬂ%ﬂ'ﬁd %%Xﬂﬁmme-HB

or R7 forms, taken together W|§1 C' and the nitr, gen tom to which
recepton] g5 SUATHOG B ErRISS T AELEER EHRTG S BHES L RN BEecne
homeosgitsugsteygyabpt @fhmtammyéﬂmaemerfbﬁs)utael(amg fibYel pelraiagtt-Bat acts as a
histamif@RIS $8EHtar dmiaeBrNe BraRvekNiEAARN iingalphatic heterocyclic:

group; cates O o 2 t ndlcates orl: u indicates.0 o tt+ );

and anéfI {h r%seéln a om(}llﬁS fhe valor cqgleT)n a%}" ﬁ%}\/se g %ﬁb@ﬁ?ﬂ (ljj for
3mmn%é‘?éc%@éi"?r@hﬁ‘@group consisting of a lower alkyl group (the lower alkyl

group Manhesiostitlitddiyitsia kaigderaiiiait BxQkHeHROIRRAIAKOMptable
salt: 3 group), a cycloalkyl group, a hydroxy group, an alkoxy group (the

alkoxy group mayae substituted with a halogen atom) and a halogen

atom], and wh%e substituent group a includes the following:

Yo Substituent group &; a halogen atom, a hydroxyl group, a lower alkyl

Z,/ up (t may e substituted with a halogen atom, a hydroxyl
\\ r an alkpxy group), a cycloalkyl group (the 5 group may be
W\ ityted with}a halogen atom, a hydroxyl group or an allcoxy group), an

DhydroxAI group), an amino group, a cyano group, a mono- or di-lower
amino group, a formyl group, an alkanoyl group, a mono- or di-lower
alkylcarbamoyl group, an arylcarbamoyl group, a heteroaylcarbamoyl
groyp) an arylalkylcarbamoyl group, a heteroarylalkylearbamoyl group, a
lower alkylsulfonyl group, a 10 lower alkylthio group, an
[Whefﬁaryloxycarbonylan|no group, an arylalkyloxycarbonylamino group, an

alkoxycarlQytad Moegchupd et dkan o YariBehOEQHBthaie croup optionally having
substltu% !sC@l%Qf&ﬁl 1?‘5?1!{]9 SRR 5@115% ﬁ%lggr&b&% g%rogt%m dﬁr\lc\)/{erfded that a case where

nylamino-group

Su fony amino grou
at’ﬂ%él WF@?BB%H&%&% gmf&ﬁ@ﬂ%u&%‘ﬁrwﬁpbﬁawnﬁﬁame@ﬁoma
substmxgmlgnola)heie aiylded);

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

~Z2o-



5

10

15

20

group and an aralkyl group. 15 (2) The compound or its
pharmaceutically-acceptable salt as above (1), wherein lor 2 of X, Y, Z
and W is nitrogen atom. (3) The compound or its

pharmaceutically acceptable salt as above (1), wherein 1 of X, Y, Z and

\p/)\éélsrria ggﬁgonkbﬁééﬁﬁe%saﬁgé%o@g PRkaerQ h%15&@)30 methine

group. (B) b wonptuR] dets)mhwnﬁéeeNﬂBa ly-eticdefSiable salt as above

(1), Wh%%ﬁd'ﬁxioea@hlmgp@hd&!@'}@&@heQ is--(C(R30)(R40)),a-, and

m2 s 0 1 15} T comeoynd of. i haumace U AR SRIRHIS A Bt avoun
an araﬂ(ﬁ(gzeey(mw -H¥E:m2 is 0 or 1. 25 (7) The compound or its

IOhal’ma@éuRéaw{)&ﬁﬁ?&f’gblﬁiﬁa{ﬁaﬁeﬁbw@(ﬂépwi‘wt&imﬂﬁgen atom, a hydroxyl

[ ) ilis 0, and m2 is 1. (8)
grouPT%u@g%%ﬂé? %Oﬁlténr% rg%}’?% 35 ‘gﬁ?‘(‘ zl}ééq g abfp salt as above (1),
wherein |§mck8(R9§?h &1) epeny desatl 3@1’@5&:5@1‘@ r%ﬁggﬁoraror a lower alkyl group;
-(C(R30¥R&ts¢i@s anhisHinergtowndrmiisa@e(Odtdtme compound or its
pharmagept Eéfn?s%%[-ﬁﬁ Igrsalt RaIARAEThHnYhER§In R is 30 formula
(11- 1), (11 , (11-3) or (11-4). (10) The compound or its
pharmaceutlcally acceptable salt as above (1), wherein R is formula (lI-1),
(11-4) or gi"1:5), and R6 is a lower alkylﬁmup (11) The compound or its
pharmac%mcahy acceptabl salt ag.gbqve (10) wherein R is formula
NW e A orAtS phz ac?e]utlc@ &‘:—Eé\)tablgsalt as
j above (11), wherein R7 qnd R8) taken toggt er for&ﬂw 'Eﬁfnembered
Rhitrogen-containing aliphatt terocyclic group optiottERavirig
substiteints selected from gir@)up consisting of a lowey, alkyT group (the
lower alkyl -4 group may be substituted with a halogen(é , an 0Xxo0
group or an alkoxy group), a cycloalkyl group, a hydroxy group an alkoxy
group (the alkgxy group may be substltu;ed with a halogen atom) and a
halogen atgft The compound or its saﬁ of above (1) acts as a
hista 3 receptor antggonisf 5 orppverse-agonist in living bodies.
N dingly, the invention pidvides®# histamine-H3 receptor antagonist or
h erse=agonist comprising thig compoung or its
mel% utically-&Eceptablesalt of above (1). Recent studies have
sho t a histamine-H3 recefdtbPhas extremely high homeostatic
activities (activities observed in the absence of an endogenous agonistic
factor (e.g., 10 histamine)) {H)khe receptor-expressing cells/tissues or in a

(Whe@ﬁnféa eyeqﬁg' 9'119&" %@9 drom dhe W&e§ﬁ$g Sﬂg/ tﬁskﬁ? @nghey %{H&)en dently

living bodies (for example, see Nature, Vol. 4

is rep
e Wb e eafga?f‘gﬂﬂﬁs& group; or R’
and Réxagapile; viHioperaimideorsyprloxytadhithipite tieftionredstatiemembered nitrogen-

Contaﬁﬁﬁcgr Qﬁﬁlﬁ%ﬂﬁ ﬁ@%@f.ﬂx}@ii@ Qéﬁ%’mp Rgl'f‘g%ms, taken together with C* and the nitrogen atom to

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

oMo

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

~

S

heterocyclic group; r indicates 0 to 2; t indicates 0 or 1; u indicates 0 or 1; butttu=1); andany
hydrogen atom in the formula (1) may have a substituent selected from a group consisting of a lower

alky] group (the lower alkyl group may be substituted with a halogen atom, an oxo group or an alkoxy
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receptor, and, as a result, promotes the release of neurotransmitters (e.g.,
histamine) from nerve 15 ending. Regarding rats, a high-level selective
inhibitor of histamine synthetase (histidine decarboxylase) inhibits the
vigilance of rats, and therefore histamine participates in controlling motive

vigilapce. Regardi ats, administration of (R)-(a)-methylhistamine to, . )
o) S RIS 5y SONIURIB SRS ol 0y AN LU BRRG costivied it
a halogResearcindadiabes: pog2s tndov)sraio. duritrditectiigraniopanatiss the following:
Substiflese Wepgudentiidpeneases Vigiroce, aodpdetseasesksianowaudantup may be

-REM sleep, (for ex le, see Life,Science, Vol,48, p. 2397 (19
R A R P S L o e
group gy eHbalinted VA GHisHos Ehiiiie 3 WHEPSEEE Bl 6B B A& 088 popn alkoxy
group €xarpplep seey BeasniRéseat chiVohal 9% rpat @ D kI88) 35 Jrhaese an aminoe group, a

cyano QAN AMARRUGHLEINRLIIR H R CARIARY PR GRS, MhCARIFRN® broup, a mono-
) wgﬂagﬁe-sleep an?oér; sleep disord r-asij)mated diseases, further

or di-lgiet BEHHEREP PSSR h A A™S ERERHTE YigTaMin 8 15 HE OIS Ay owiRyp- an
arylaligritaversed goaist, mbstbearsefliy fortreatyegtoobs kekpvatisbrdess @yl group, a
lower %ﬂ(ﬂ@ﬁﬁ@é@@ﬂﬂhﬁ%@ﬁﬁ%ﬁﬁ%@%ﬁ'ﬁ@%ﬁﬁi@ﬁ §%§Qﬂ@%ﬂ?&ﬁﬁ%&minc group, an

rox{IPROIne, fopetive pezomAnia, e hypcrsomonia, narcolepsy,
ROXGIBep petiodic gtrohétich |s37r31(31r,n§§$(ie8b apnea Synarome, ¢ cadian
arylalighlpgrhpaid aroap. eHromie s8tideis ieprimme SRER sheepladbradamasngeoup, a lower
alkylsiNg@RYa0Ig W ar®Rid falee insap)tation] IopallicnsemnirRelitéeoaryl
group' l%)g}lné?al[f&ﬁgfﬁgé)‘mma’ depression, anxiety, schizophrenia).

ccordin be considered that the_compounds or their salts of

above (1Y Ackifgrawrewiiaminehpaaeulptly-artsfapistdr antkeye ( Rgphfgein 1 or 2
of X, mayheeffestivedanpravention and remedy of sleep disorders and various

sleep disqyefg(; c%_ﬁl_m&%ﬁ%%%%g&%ﬂa&%%ﬂug&ebraamz%@&eﬁI);%a;%;tem 1 of X,

relieves the condition of learning disorder (LD) and attention deficit
Y. Z apg 86 15 2 iNAOSAISYRILr (ADHD) (for example, see Life Science, Vol. 69, p.

-5 469 (2001H}. Feumhend rdspiiRI(e ntelyyihistarhlnealovseteotiedilobjertin Q is a
methirfkQgBilive and learning effects in the object cognition test and the passive

turnout tteétfmith them. Qn the ggler hand,.in a scoa%?lamine-igduc

amnesia tést Koperamide G88a™ (?'é‘?i)ueaﬁ%lu%hfrilfl‘:regﬁev‘?ef'i‘,a}etlrzhsi Hesia i ﬁ(?u‘&lel%lwm A s -0-

or N(BP+HisHetRicdP (for(BaMRE ) seezPharhiagsioly, 5 Biochemistry and
Behavio(6)/qhe%n@oxﬁﬁofza%»mﬁbaﬁ&dniosimaﬁ'tamwg@a%@wéssj b@ﬁ?ffm Als -
that a-histamine:H3 re tagonjst, or, inverse-agonist may be usefu
O A Bl B e o v
diseased AddbHipRRRALYF 5 BIg At KR ehrhlssalb AHaRREHtS), Wherein A s -
(C(RdiSense Rattentanisdafigit/mpribnactivityisdisarder). iAeccordingly, it may also
be CO”“?@%%&Q&Q@%%’Hh%gn%%{?{?&%?da@iegéﬁ@@aﬁ%é’ DS RIEG W erein A is -

3for45;even, ion or remedy of su¢h memoryj/learning disorder and various
(CR s dse ScldipaRitaBy 1 Reyafali§rats? atmirfstrisdon or Mmin
to their véntfiatedniribits!threis ebtingeattioly therefarls sugeesting thatwherein R is
formuliSLBMINE-MaY R3UiGRate in control of eating action (for
(10) The compound or its pharmaceutically-acceptable salt as above (1), wherein R is
formula (II-1), (II-4) or (II-5), and R® is a lower alkyl group.

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

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

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

4
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example, see Journal of Physiology and Pharmacology, Vol. 49, p. 191

(1.998)). In fact, 15 thioperamide dose-dependently inhibits eating action

and promotes intracerebral histamine release (for example, see

Behavioral Brain Research, Vol. 104, p. 147 (1999)). These information

suggest that a histamine H3 receptor may participate in eating action
group EBH%BE%HH‘&%%@@%‘W&%%P&%%ﬁf@‘-‘lﬁ@"ﬁ‘ftﬁ‘é‘&iﬁ?’s&r&)l‘f’ - a cycloalkyl group, a
hydrovip gerse-agokist rmayéhe séfoty fgoprevertiosnotiterribaittod métadoliom) and a
halogeB¥sigIN diseases (metabolic syndromes) such as eating 20 disorder,

obesity, diabetes, emaciation, hyperlipemia. Accordingly, .it be .

comager e Boa S LB O S A RRELRY Srapoppasonis
or invpyeveeitet 8t beinadpdesudienedinsdrichejsreantisgageilefpragamine-H3 receptor
antagdii }t (@) imetbylhisiamicentosendepe saeptyiawe s thieirhasalttiasioliceptable salt of
aboveErﬁ_ssure, and its action is antagonized by thioperamide (for example, see

ropean Journal of 25 Pharmacology, Vol. 234, p. 129, (1993)). These

informatfFFERIGHREEYS PRSTNAHE-M %@&%ﬂg Srpaitichaatetremely high

homecuntiohkcalbloothpiiegsts oblreart he dicaridaard maowpldgdurtirengonistic factor (e.g.,

histanSHIASE1R0 1A R DISIOBIR S LLARBIES AARUShoATIABRYSAbN derived from the
P g R AL Gt PR B A OUE Co HeJHSO8. p. 860). 1
is repgxtmsbtidintipsdthemydsea8o avnsiterad thiibikel presemconpmendsor fosaitample,
thiopdRhReRERGHNS RIS TRbRERNERHRR Mt b U S Al SYEIRMe-H3

recepaaics: N e Hhoperaide, dose;aependently NOIDES e SPASM) fom nerve
_plnduce’dakg)y eiectri€ Shock of the epfﬁep oid Seizure ndu e'é;'by pgﬁ‘fﬁe}we
endingetrazole (PTZ) (for example, see European Journal of Pharmacology,
Vol. 234 Rpgdidh 1293 hanghRbasmaketogyiibidabe ot s -and S5 Babaviahistidine

decari:r)(e)c‘ lg%ﬁg?r%%gtéﬁ%?%@ﬁ&%%sgf 'th," g}l%“fﬁ@ré%%gg{gé%ﬁg% E%&/e lé.’togg%fcontroﬂmg

i Inverse- agonist ma _ ,
motw'eew%&sp%qc. e%ﬂ%%%ﬁgqrg%gmgo@é&ﬁ%}ﬁqu}eﬂg%@@ém to cats increases
their dapsitievedthatithe piesenngdmpeufdor RaaltmiaMod SEFRCHVE2AISDOM)).
PreVet'f‘“Qf]g)ﬁ’%a{-?%‘9@%Wl&bﬁé}ﬁﬁ%ﬁﬁ}’s@H@E&‘i@n%@%ﬁ}?é%%%giwﬁfe,tQ@d
invention further es a preventive or remedy for me ic _systel
decreq O LA Sy e LD e SR HiSed8el SR 991): A
histansinetdlAgeespthieaBagomg ingrodisniatensbthiepgresdataedrmpaindrodusss
emotiBhArBaggaeicalli-aces pRIR SRIT BB a@baliggystem disgasesai R Vol. 793, p.
279 ( %gépone selected from obesity, diabetes, hormone secretion disorder,
yp

lipemia, gout and fatty liver. The circulatory system diseases are at
least onel SetectiarirstPatarseatdial theltd/mssgEstvercegtistpate in control of

vigilamsutieipney, inaldipadintatetons eonoadisartesidaelrepsisideynestensionbility that a
selecth: ﬂ?ﬁ%f?@-ﬁqy %ﬁlﬁlt?g}[ﬁb@ﬁigﬂ%? i@grs-gbgggﬁ{&%gysyé%ﬁl?&?t%g%;rlient of sleep

~ are at least one sélectéd from sl_eepridl_sorder, diseases_ accompanie ,
disordqgeqy dfsdtter ST mbTonal dl<BrERE eie pEgairitinpHaHn dxpgrsomnnia,
repetiaitte hiypprstefivitihyperdotieityodisord eramdepeyy disprper odizheiomesison disorder,
sleep AHRASEnBARKINIGR dian rhythm disorder, chronic fatigue syndrome, REM sleep disorder,
senile insomnia, night workers' sleep insanitation, idiopathic insomnia, repetitive insomnia, true
insommia, depression, anxiety, schizophrenia). Accordingly, it may be considered that the
compounds or their salts of above (1) acting as a histamine-H3 receptor antagonist or inverse-
agonist may be effective for prevention and remedy of sleep disorders and various sleep disorder-
associated diseases.

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

-5.
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disease, cognition disorder, motion disorder, paresthesia, dysosmia,
morphine resistance, drug 15 dependency, alcoholism and tremor. The
nervous system diseases are at least one selected from idiopathic
hypersomnnia, repetitive hypersomnnia, true hypersomnnia, narcolepsy,
sleep periodic, acromotion disorder, sleep apnea syndrome, circadian

409 CHRhmEaebradt retrdRik atigirehsmiromie, Remsdapdigstgagribrmand leaming
effectinsdhenibjenighbnitdetsitsiad phapanitetionnisiopathic tBAHasomnia,

repetitive, iNSApMHA e IR Fo ARRHESHIeR RGNS S GBZARNEN Bnide dose-
he present compound or its pharmaceutically-acceptable salt may be
depeﬂﬂ%@&? HS OnED W ‘é{’%%%rﬂ& 9&‘888%‘?1 R7, SRR AGSA ferHeroloy:
Biochgrevidesd Bebueiniv ok fdrmdip fol2¢fietabolic system diseases, circulator

system digeRsasemAEHHOHS SYSIE R URGASLBMWAIKRIGRARIRINS AAIERSAhtagonist or
compound or,its phﬁﬁrﬁaceutlca{lg-acceéot% le §alt and aﬂco-dru
Str

. as the .
vers e B B A Lo Rl R Sy Yo et vrioos
diseasgsragerBpIOehPYaHsemidlziciapediforshy Parkerssion daseanstiationtng
deficivhiyiBerdwvizioy MQiRIGUCMescdiugsyaymbe AIsedd esaind-as R Bieet:skhe
' or [ which the invention provides .
co B U A e
disordgg %Y%@@éﬂi%%ﬁ%@ﬁfﬁ%@a%’é? any one of above (1); (ii) at least
one selekigdriiomratgradipiofsting itollofifgaéa) e (ghda)vamistaniinébitStheir eating
action! SHERIBFANAAQNIS AL YRISSiAYAUSLRXEERLM) in@d RIS 464G (for
PPAR (peroxisome proliferator-gctivated rece tonl')- onist; 35§I msu%n,
exampley §%em}§{‘8w§f£ﬂﬁl(?iw ﬁ%aﬁfégzﬁﬁ%? PEBitorO L7 (g Pah thlMn ek R s
thiopepronsstdes¢icagpdanthaodutivalbpancepiablendaprienoBE STrMOBEFDRamine
releasCARRYANFOUEL FHARANNVENSENeR I8, m%@ﬂiﬂ@?;ﬂflmﬁ(i.@'@??.used In
this descﬂ%tgg i (glenda%s Cribued ggtsglﬁa%%dl'égte%ggg rQ eo '%néj r?le? f ta?tic' ate in eatin
_invention are escnbeé’.n'i\r%?grpup'mclu esa ycfrocg.r%on-r:?’npg ary’lp &
actiongieifehd Vit o fong4led bistardre s forarapnpieoniprrissRgroL reay be useful
for proapiithy bgrowied a Miphenybgcaypeandaiind greudol sheieimarykgauRr cating
. e - -me cli teroar .having.therei
A e B S

presend CpBgRM! Qotns ek Barchd Y kR (Bt 1A PhaFBEgIRS such metabolic

systerh@iesasy| group condensed with a benzene ring or a pyridine ring,

including, ik EXRMUS RO QMR AJNE BB R | AWEQ Y G BBk  Afastolic
press%?!%ﬁqgla%{%%%’s%gg%%g%gegrgy ﬁiig;ehgaa}lzl? )él ot & énaag;[ el,a gelg %‘?Jliycljp%rc?nuyéurml of
Pharmacology, Vol. 234, p. 129, (1993)).

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

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

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

agonist may be useful for prevention or remedy of epilepsy or central spasm. Accordingly, it

-6-
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15 isothiazolyl group, an oxazolyl group, an isoxazolyl group, a pyridyl
group, a pyrimidinyl group, a pyridazinyl group, a pyrazolyl group, a
pyrazinyl group, a quinolyl group, an isoquinolyl group, a quinazolyl
group, a quinolidinyl group, an quinoxalinyl group, a cirmolinyl group, a
benzrmrdazolyl roup, a |m|dazopyr|dyl roup, a henzofuranyl group,
may b SRR present SopReNEd 0L/ erbmpbea@é%ﬁae&&%wp@raaﬁmam or
remedberfzsoﬂhapd@psgrmummbxamiopyrldyl 20 group, a pyridothiazolyl group,

an lsothr@éeé%msrfrgw@éqwmﬁleﬁrfa \GIRYR BleRbnie et aliody for metabolic
means a linear or branched alkyl grou havrn fromlt 6, carbon
svser g D o1 A IE AR b iy AT GFSu i propypns st
activegpaipslient thasprbplt grospiizpuntundapitapisobaeyhitreliy: aeztsmtablﬁymt
group, altﬁétrﬂéib)ﬂ(ﬂlf@b%térpgﬂﬁds@r@ém mss%%ér%%ofr@ﬂ@@eﬁaty&abetes,

hormcglrou CTBatn '58%%1[52(1 rou ri a, 1 1 d| %%@’%%%%X group, a 1.25
grou group a dlmethylprzpyl group, a

hexyl grglfﬁ/ﬁ Eﬁww@rwaseaaeﬁﬁetﬁyiﬁéﬁtynaﬁ%ﬁ&t%rl IfBtHGTIEATgI,
acu‘{e/g:ﬁﬁg@star@emdtkn/[naﬁmt@miypca‘dwb;dfmeﬂayibd:ﬁy(hgf@uﬂ't@1osclerosm hypertension,
nephr QAR 8.2,2-dimethylbutyl group, a 1,3-dimethylbutyl

%}poup a2,3- drm beutyI roup, a 3,3- dlmethylbu roup, a 1- etha/lbug/

group, a l%tmfya%gl%as%?rﬁ% |BIF18F§§ %:f% (gl’l S}eep 180racr, diseases
acconfpatied B wlethylpropyt, grdupiet eth @Al kiasyrdpowpilepspnsArhydroxydentia,
attenti%'ipﬂﬁ“ RioMbichthR Ay @E@&%@ra@%'&*y% Q&tﬂ&tegl%g?rﬁt&?s d;rsease Parkmson s
di bove- mentfﬁ)neéi Iower}g 1p includi r example, P(ﬂ; gt d

scasgy SORP LRSS Sl O BT, S IBM ypdLs fooance, drug

depengeataraihtplobyaisarkylegroup having from 3 to 9 carbon atoms, including,

for examnh@ @m@w@m Qm&éﬁesaaﬁé@{Q@&Hb’bﬂé%@&c@e@WﬁﬁBﬂ@ﬁwp

hyper?on%ﬁn%/ clo %;’(re%ﬁ,g 5 C1¥ )ﬁr:r’%rans a CXC|Ooet¥eg%[${?g ep %emodzc

onoh group Ara e above m
&cmmémngréarﬁirra ?@W%Wlﬁﬁeﬁt%ﬁé@%whgfbﬁbdlﬁ%%rﬁ@fwc fatigue
syndrexaniiiy albgnidogdetpeailk-plyemudethylerougka2- sﬁﬂé@ﬂ‘ﬁkﬁﬁﬁ%@ﬁﬁpﬂa@aﬁhio
insomiRARBUR NS HOLR. 2 %rrfﬂrrtbyd é@grlogr%re;@%ﬂ 1 erré'a'kvl

group” means a group formed by th ea ove-mentionéd heter ar rou
and the g%%eﬁ?éhﬁﬁﬂga%ﬂﬁrd%EBE‘B’E?H&?H&%@I@&R‘E%}W& fe rdamgre oved as
combixdmplib aafudarg 3Adentdihgligtbe pn@ﬁhn@n%meﬁhyh@rzoamraventwe or remedy for

metarférra@ﬁtyiﬁm&&r&u @H@uﬁurains;sweﬂayé&@y Br RefUER8 s%dﬁ%qnyéae@u Ritfich contains

furan- pyl a thro Ime a thi hen
i Lt @riﬁryr SRS HIOBRLA S bt b
mgre(im@@ﬁbﬁ@@@hﬁ,w @m@ ueiio pHiem<zly foropgbeicsu p remedy for hyperlipemia, a
remedyHeRMyeEReMi0athyl gralihedifldrayrahd:Wimethykdoharedpud may be used herein,
as Cm% t@érrol -3-ylethyl group, a | H-pyrrol-2-ylethyl group, a

-pyrrol-3-ylpropyl group, a 1H-pyrrol-2-ylpropyl group, a

1H-imidaZe- BISYRTRHH PG RSTIS O3 10 Shshidisnses iiaieh s suysngion provides herein,
may chinhhimsdaze kStylnmeghy), giowpdailib-imidazol-4-ylethyl group, a
(i) a HHlBIdRPA YR RLOLAHRa R - %@ééﬂ?ﬁ%ﬁ’@?ﬁr%ﬂﬁﬁ OV QI 3Gy e 0

H imidazql-4-y|propyl rou dazol -2- yIpro yl group,
() s TE B OF AoV G6UB 3 DO SaRE AL A G ety roup, o

(a) a libigindngitihralehiob ayitnathid gronpemet g i Skeirdii-ylethyl group, a
(b) ag@%@@]tnazol -5-ylethyl group, a 1H- [1,2,3]triazol-4-ylpropyl group, a
{c)a EJ}I’_IAH &) Q%%%%%’&ﬂ%?&ia? '%R/’a‘?e& Jeptot‘)l]ﬁfé%‘%?s't 3

(d) insulin,

{(e) somatostatin,

(f) an a-glucosidase mhibitor,
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ylmethyl group, a 1H-[1,2,4]triazol-5-ylmethyl group, a
1H-[l,2,4]triazol-3-ylethyl group, a | H- [1,2,4]triazol-5-ylethyl group, a
IH-[L2,4]triazol-3-ylpropyl group, a IH-[ 1,2,4]triazol-5- ylpropyl group, a
thiazol-4-ylmethyl group, a thiazol-3-ylmethyl group, a thiazol-2-ylmethyl
‘oup, a thiazol-4-ylethyl group, a thiazol-3-ylethyl group, a

(©) anfﬁ’r%\%m %%Fétﬂg}%? “4 thiazol-4- ylpropyl group, a thiazol-3-ylpropyl

(iil) a ghoupaeethicadbli-2cgtptapyl growp, a [1,2,4]thiadiazol-3- ylmethyl group, a
[1,2,41thiadiazol-3-ylethyl group, a [1,2,4]thiadiazol-3-ylpropyl group, a

~[L2.4]thiadiazal-5-ylme thiadiazol-5-ylethyl group, a

BEST h"égﬁﬁ‘ég;ﬁ% Y%ré%ﬁ-g%%gyg%éfﬁiadiazoI-2-2-y|methyl group, a
[1,3,4]thiadiazo|-2-ylethyl group, a 25 [1,3,4]thiadiazol-2-ylpropyl group et
al. Halog@mégﬁmgm eans fafexample, thifl derng atoraradekiorag dierund then the

comp doquge %}9 nu 9 H%%&tg . For further more concretely disclosing
? e compounds o (formula of the invention, the compounds of the

formula (r?«rglcgs@uv" ?%lﬁéwéa’ OFRIBRRHHNTY L R SRR &R0 14 carbon
atomsgfotpxapiits al IyHaayl ngosplastitpérits! setegted fiphesy spiostituensighovipeagup.
ora n'tmgfe@e?&% e\fﬁéaﬁs%§eo\9’@§{%%b&eglﬂagow& LrERESSSM %roup

%thlne rou é§ y having su é ituents selected from a sybstitue

having %‘6‘3 SR e@ﬁ%?‘é%ﬁ;?" VD B KEXECY 21078 Gy d R g and 2
nitrogaroatnrspeciaiy e [&(8%aittagewpaibthdsnonedeyabieheufardigeoup condensed with
a btni@f@ﬁk’f@gpﬂﬁﬁ@ﬁ}@@}gﬂ @ﬂ&ﬁ%ﬁé%ﬁé@iﬂwexa £AN\LBre TARWIDEroup, a

o tiona subs itue anle .2 nitrogen ato
pyrro g R AL S SORE ob KA MRy S B g 0ol rowp, an

isothipgabderouo s %méﬂcgwwfe% e&maé(@rbawap% Byl oy 2 pyrimidinyl group,
a pyn&bzlﬂﬁslltgﬁﬁt@,, angrivds ariipgepatainyanthupose prefBlablyup aX isvghzholyl group,
e me r n

= i I e %%%W%? %ﬁ#ﬁ%@%‘é&?ﬁ
benzimigpzoly Lt FEIHAHP Y SEBHRTE RER%P ToRABHY IR Yot Hanbiavidipy! eroup. a
1.,.2-bdivingaaubdtittept s Selectealfriyinzenspbs tikrentigeoofy gtmgamcamzolopyndyl
groupU ASHDRINERLY FEPH&% Q{Q%ﬂﬁ%mﬁiﬁiag 'aq}éﬂﬂ)ﬁﬁ lé%ﬁ? et al.

selected from a u tuer]t rou h pt group g inclu Lo 6

> alogeH SRS PRI | SR e RSEP 9{1%?&?5 ARER oL i 1t
carbogubstittedlwding fml@gmpé@omathykﬁm@p,gm g %rmmk@mbé@?um an
iswnﬁ)@@%@é@ sy %ﬁﬁlﬁr@ﬂ wsmm@r%ugsmmmmgaoh@m@mmm gfoup, a pentyl

hydrox or an alko ou ),ana KOX (at]elgé ?; | oroun. 4 1-
groupééﬁs??up%l cyc o%‘ﬂ%{/{ gg?mu Tror a’hydro k} "LPJ ETOUp,
methsdtwuﬁmw érw@hqéh@tﬁéa&wmdﬁ@ém@ﬁm{mgmﬂegwma ﬂa@szsg% group, an
isohe QYO OPAY bm@syam@ﬂgmﬂmadmm@em@tﬁm grelihe Bitregeyiatam group, a 1,1-

dimetA RS HBRHES W UGrUP)- A BRUAQAP YRR ¥ FB-dimethylbuty!
e oup% 0- of d oup, a formyl & P HeETybEY
group, a23- d1methylbutyi group, a 3 dirneth utyi group, & I~e‘{hylbutyl group, a 2-ethylbutyl

group, a 1,2,2-trimethylpropyl group, a 1-ethyl-2-methylpropyl group et al.

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

"Cycloalkyl group" is preferably a cycloalkyl group having from 3 to 9 carbon
atoms, including, for example, a cyclopropyl group, a cyclobutyl group, a cyclopentyl group, a
cyclohexyl group, a cycloheptyl group, a cyclooctyl group, a cyclononyl group.
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group, an alkanoyl group, a mono- or di-lower alkylcarbamoyl group, an
arylcarbamoyl group, a heteroarylcarbamoyl group, an arylalkylcarbamoyl
group, a heteroarylalkylcarbamoyl group, a lower alkylsulfonyl group, a
lower alkylthio group, an aryloxycarbonylamino group, an 20
arylalkyloxycarbonylamino group, an alkoxycarbonylamino group,

alkanoy|ZhHEY GRS dneay ibs BN ARARE WL Vi ik %QR%MBHSH the above-
mentugrempr}agwm alkiddinforiyt exminplgretenayl @mopsuifdrphanylethgteumm a 2-
pheny eﬁﬂfr Ql&yﬁswﬁam%hgr&@&ﬂ%%saIﬁaﬁag}ak@}rﬁﬁam%;ww%{p an

aryloxy g ar [oup, an ara ou na an.ara

aroup. TR PADGUA LA A (S (AL o RO oned heteroay
group fndrihe dora-racEBeedorke atonp bobdingiie eadnebeainddiipsamianplee a furan-3-
yl~meﬂ@W%ﬁ*@d§Ylagmhkﬁlfoﬁiﬁﬁlﬁﬂ%$Hﬂfﬁ@@H&@W@%ﬂ@fﬁﬂdﬂ@i@ﬁiﬁ'@ f@zmezl}m:gmlgaoup,

b SRR P SR, O P

Ylmeﬂaa)rks%r@& Biogtyermng- lemrgr% %%%Yé%}gw tarahﬁam@éwaf’@rﬁ"ylpmpyl
group;@db@@ﬁsfﬁ@@h&ﬁ@Eg@uﬁU@@%?ﬁﬂMig} otmeathehloramei-grotgd: Bylmethyl
2;f | |
gmup’sugﬁl ted wit %?&%y%r?g@f %rr%%té ;nc ude%%ﬁ I garr%p%wz{r%%}r%gi% ropyI group. &
TH-pyg %yépfﬁyh%%m egusaéehﬁf%e SERP: @\rbﬂpum frel ity group. a
1H-insdbstitdeyirintivdesforaedamplidazobyieidphop dr 8H.grd ibjraidyoddidupytthyl group, a
1H- mgaageby 99»@1{95)%%953%@%%@&?%@@ ml Tm ﬁiﬁﬁh@%ﬂ-@r‘lﬁ%ﬂ aroup,
Itu Wwith a am rox
o D & e Bl o oLt 30 A5
yimethybvony. grobip %BM@@& @rb@ﬁl}érgli@bpr@dcbk&lgwmléz@lﬁmgtb}&mup, a 1H-
(1,2, mﬁw@l 1&4@&@@%&6@&?\1@@@@@@%@%@@ lgy&rfpxghgi‘qm AT zo0l-3-
oa 0 rt Stit, entm n the
st T o T L B DRI sroup. 11
12 A Ao AT adlggé@ﬁﬁamﬁ@mm NGRS
ylprooyiclepen ty ibxy-gradpine: dyd| glexy o Xyigioup- eimathQ neccar bahiato 2 -ylmethyl
g,roup, Q@ﬁ%l%§@%}§¥%lt%%&l§yi%Ya%?%Dyﬁ@%ibﬁréﬁipsg'ﬂfﬁ%wt@l@th%t g}gﬁf}" a thiazol-4-

om. 10 The cycloalky group in ﬁ\(hlch onée carbon atom If tu ed

VPrORRT bR o s%%famw 190 7 SRR e U adiazol-
ylmeth@hg:r@nelwhhméﬂﬂgacﬂwekémhlémtgrmtwma%dm}d@mip? -slpropy! group, a
[1.2.4pHRlidingss ¥tQ§PHR)u% IOAF{@rﬂ#]tﬂréd?&%ﬁ@ﬂ@t@l‘@ﬁlﬁp'&)ﬁ@'ﬂ]tﬂTé/dzazol 5-
TR DT A —
[1.3 %aélaéqb\?mrawéarmm@&bup a dlphenylmethyl group a formyl
group or 'Higwemalkaxyeahenyhgedmple, a fluorine atom, a chlorine atom, a bromine

atom, an iocdine atom.

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

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

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

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

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

X, 7. and W are methine groups optionally having substituents, and Y is a nitrogen atom;
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The lower alkanoyl group includes, for example, an acetyl group, a
propionyl group et al. The lower alkylsulfonyl group means a group of the
above-mentioned lower alkyl 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
X, Y 00 A BEE SR ARERJRIEn P 8 ostiaisaiss 208 i iFegen alom:
X, Y abioXesmertione ghlovpenomikoxihdieuin bentditigntata, aadobhid growpgen atom, and
more SN gir,cg;gjy including, for example, a methoxycarbonyl 25 group, an

eth carb Igroup, an |so onycar onyl group et al. The

X. Y 0o A T O RS e St B Ao o™
XY m@ﬁ’ﬁ@@bgﬂthte@iWsﬁw@@mﬁbﬁm@ﬁwt@wm@ﬂgﬁwpnmigmrvgom are
reconi@egXample, a methylamino group, an ethylamino group, a propylamino

group, ag amino gro uty I’OU S ut
Groun an B R BB R BTt pent roup
o megHs §Bt‘)@ﬁﬂiﬁﬁﬂi&eéﬂ@mﬁ%ﬁj%@p%ﬂ%htﬂ@t@@%ﬁﬁham@gsﬁh‘élbﬁms selected from a

substitliffergntuplove-mentioned lower alkyl groups, including, for example, a

dimethylgai %{RH&IE %@glﬁgmsgg%o Q'B llahmé;ggx%q Bu%alower alkyl

methylpropy amino grq lisopropylamino grd
group B BRI HE S hE SH ATEXHE & kogprortang. aﬁaﬁé%ér&mﬁ%er@s ARGy group),
a cyclgatup pondiihdgaganoonyd gebsiituirdindihg, fefoexamplae, ahydroxyl group or an
akkox%m}ﬂ‘)\'af{ggmdﬁf HiAhE %Ii’éftﬁ)aﬁpc{%" Wl GEBY R BRRRY] E%SE%EM@T%@% halogen
SO Bg?fb?éﬂbon gl‘OLép e%& 11 The ono I(ﬁ?er alkylcarbamoyl %rou loall
atom gE 7k AR SO Yo S AR BB A ecloalkoxy
groupabayberrebtionied lwlen alkyegroipminanddingnfop gomntpiepay be substituted with an
azkandsp@gw{c@rta@ww QUp, %§%¢@r&mm&{9uar & DHORYISARAZANAY group, a formyl
o 913 lISO ICI:%I)’ESI r%?)é q[ é) ?}f garbamol)él o carba.mo 1 grou
ErotPL & égk?nlg rBam group u% amoyP/g%o é% et af Yl group. a
heter%ﬁ&@@?ﬂﬂ@ﬂc&mﬂm@y lﬁwlﬁq@@mh@mubrﬁ h@@aﬁw@m@m@wyl group, a
lowergiﬂthynuﬁbﬁybgiﬁuﬁd Mhﬁhﬂtﬁﬂiﬁtﬁg@bﬁﬁfeﬁeﬁylab@éﬁ}ﬁm@ﬂ&mﬁlﬁd JENBI an

k r I
arylalgyf car a}%%}'}f/?&é%% thlc? char{bLg#?}é?mg&?(gu S§ g BeHBSinho group. an
arylcaghe W@p@r Bpgbg{@gpowpg%g&s%fonyiammo group, an
arylsulfietiy}pripydranbamioylerdigisuliaaisoprypyicarpambyhgybume.ain Bhd group.
an m&%&@a&gxﬂ@éﬂs@yﬁ%&% %ﬂpaztm?n Qﬁc?aﬁ%ﬁ% with the
above- ment ti Ed one or Eou ﬁ{w ng hereto inclugjn for _
example, §ﬁ r%?f&ﬁf’%lg 'ﬂ%lgu dﬂ H&Te L GTEaPBEmd atorm, a
chloriam@tpmh@i@ﬁmmmamnmoyldgr@apmt al. 15 The heteroarylcarbamoyl

group forTRelSHeBHIENiRARE HeaEBATMM QHURIIIIRRample, a methyl group.
qve-mentijoned Qne or two ! hetero r%Io%roups bonding thereto,

an elh%cﬁfc)iur}?ga?or X a% %O%p’fﬁl}aiﬁo By n’PoyI group, a
furan-3- yTé’&rBé’i‘ﬁb?ﬂ"g’ﬂcﬁiﬁ%fﬂ% éﬁbztg}}éﬁﬁb‘aiﬂbwf@%@a@l gtom, a hydroxy! group

or an alkoxy group.

The lower alkyl group substituted with a halogen atom includes, for example, a
fluoromethyl group, a chloromethyl group, a 2-fluoroethyl group, a 2-chloroethyl group et al.

The lower alkyl group substituted with a hydroxyl group includes, for example, a
hydroxymethyl group, a 2-hydroxyethyl group et al.

The cycloalkyl group for the substituent includes, for example, a cyclopropyl
group, a cyclobutyl group, a cyclopentyl group, a cyclohexyl group et al.

The cycloalkyi group may be substituted with a halogen atom, a hydroxyl group or
an alkoxy group.
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thiophen-3-ylcarbamoyl group, a 1H-pyrrol-2-ylcarbamoyl group, a

1H-pyrrol-3-ylcarbamoyl group, a 1H-imidazol-2-ylcarbamoyl group, a

1H-imidazol-4-ylcarbamoyl group, a 3H-imidazol 20 4-ylcarbamoyl group,

a 4H-[1,3,4]triazol-3-ylcarbamoyl group, a 2H-[1,2,4]triazol-3- ylcarbamoyl

group, a 1H-[1,2,4]triazol-3-ylcarbamoyl group a thiazol-2- ylcarbamoyl

group, al BiAKSY-§TEARRSSI RSB DtAReTeiles-JRIFBARIH YFBEHBosY eroup, an
ethoxyyridin- 2aylsarivgnoy bgroupt . pyridin-3- ylcarbamoyl group, a

pyricin drylCAIRATAYb B, BRUNHEINA-erIERDATEN ARG chydroxyl group.

pyrlmldl arpa group y dine-5- y carbamoyl grou

i B N BB 2B G, b RS R A R e oove-
menii@ﬁ%r@lml@%@@ubérmﬁhgw @cﬁgwmlmmrbam@yﬂgr@fpr axample, 2
cycioﬂbb‘%%z@réﬁ}y |ﬁ%@Bﬁng@lﬁoéppﬁr@]d[bﬁeM{?ﬂfQﬁ?@Mbgﬁwlcﬁlexyloxy group et

pyrazin-4-ylcarbanoyl group, a quinolin-2-ylcarbamoyl group, a
quinolin-3-ylcarbamoyl group, a quinolin-4-ylcarbamoyl group, an

isoquinofiia- SaceeBataBy FeRaiiyTiad the qurentndoyicaivtmieny becupsated with a

nitrogtgogiuinolin-4-ylcarbamoyl group, a quinazolin-2-ylcarbamoyl group, a 30

qU|nazol![Iﬁ‘hé30¥,lcl% 9439 g mauﬂ{f&rlll 8@ ga??car%{agr@n% %tﬁ{ﬂ%dﬂmh a nitrogen

quinoxalin-3- ylcar amoyl g %{) a cinnoli group, a

atom @.ﬁ%ﬁ%@%ﬁrﬁ%ﬁrw@% nhaﬁeﬁﬂ&.aa%re? VIOsHdRByog FdEIRe. an

azetidit-Biylidazafdup: la]pyndlﬂﬁﬁbﬁlgddxargmﬂggmpme&dlﬂm;cgmﬁp a homopiperidin-
41 g{:gglyrégm -6-ylcarbamoyl group, a 1H- |m|dazo[4 5-b]pyridin-7-ylcarbamoyl

-4 b
gg?]uzp())[ fl]TEg NG ég%soxazq W%yf%tf ajTl g re(:)rlfj:g nitrogen-containing aliphatic ring may

be sutb@ﬁﬁ@{b*]f@»@t@%fgﬂl@@mwlcgmu pliaylselooxbgusiup, W chapbambykthyl group, a
formyJER6ip amgbﬁycﬁmm%;@%group a benzoxazol-6- ylcarbamoyl
group et I 12 Thﬁ

Icarba Ig up_for the substrt ent is
carbamoy group Wr%ﬁa%gr)g %bo ementi dn@a%ne Breadio "&r LL§F0 gnopionyl
gfoupkﬁ»‘éﬁhmg thereto, including, for example, a benzylcarbamoyl group, a
1-phenylethyteadpamophtiand gmamhema@v&qrbam@ybgmuﬂeﬁubned lower alkyl

group'h%%ﬁﬁqg F?)] SOYIRHD: W %E%Per@i% Rk ﬂ Q%Lﬁ?@@%tﬁ%?s‘&%ﬁyr group, an

eteroaryl arb amoyl group orth tituent mea
cthylsylfsat rﬁrwaraww P UBBULHER BRERPB U SRS Hetet Satylankiany! group et

al. groups" bonding thereto, including, for example, a

furan-3- mw?arM%amgr& E?J&r?s)i' JH%Q%@Y&—Q{&&{&%C{ lower
Ikoxfuran -3- Fp%/carbagrﬂ% g Qﬂgrou ar;uran let arb mo cthoxvearbonyl
ALOXY FEB SRR 85 - & ﬁffFSW P:Sai’ P c?u"p‘1 fhoxy Y
grouprrﬁ@pﬂmmmmﬁmmmmb»mmbphﬂrgmmqtrniethyrcarbamoyr

group, am&ﬁhﬁa-ﬁ;wgtlauie}ﬁr@@m@bgmp e subsmuent means an ammo group

mono- sﬁ%PP%teélo pﬁrﬁ e bRdc at&'%ﬂ“? %p COMERPAN A mple, 2

roup, a opy car amoy grou
meth war%w%tm@&@%mamggmw ﬁ@ﬂybxr%pmmwwm@mmv group, a
butylgninpgadi pyrcohdy ethyl garbpmayh gravptalamino group.

1H- py”orﬁeﬂ?m%%@%% ﬁ%b%?%ﬁﬂpé’ %sﬁtﬁwpﬂﬂﬁ%ﬁﬁm@%@ di-

roup, a 1H-pyrrol- Zé)(propy car rou 1H-imidazol

substiped B AP B 5 L by ﬂﬁrgﬂﬂ#@frr@r@éreréﬁraypﬁrgﬁ&danga for
exampld-iithaziybayinoethylpaashenuyhgroograup, a dipropylamino group, a
memﬁbrdgy%zabﬂgﬁ%ﬁy%aag?ﬁ%gy&@g od L Idaial 2 ylethylcarbamoy

group, a az e a imi

SioropyiCLIB DT YL TR SRS RSy LMo, 5 B cmentioned
alicyl gpqupqhg@ﬂmgto a carbonyl group, mcludmg, for example, a methylcarbonyl group, an
ethylcarbonyl group, a propylearbonyl group, an isopropylcarbonyl group et al.
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ylpropylearbamoyl group, a 1H-[1,2,3]triazol-4-ylmethylcarbamoyl group, a
1H-[1,2,3]triazol-5 20 ylmethylcarbamoyl group, a
1H-[1,2,3]triazol-4-ylethylcarbamoyl group, a 1H-[1,2,3]triazol-5-
ylethylcarbamoyl group, a 1H-[1,2,3]triazol-4-ylpropylcarbamoyl group, a
1H-[1,2,3]triazol- 5 ylprop, Icarbamoyl group, a

1H-[1,2 M0 9TE Y&%ﬂ‘%”éﬁ%&ﬂ I Ty Fubstidtral BReans a carbamoy]
group yhoethylestirbacdoylth ibopbavEHahi Rt imzot: 3K etlaytca bachalingr dopeaample, a
methy erﬁéﬁb %&ﬁ?ﬂ%ﬁﬁ@@ﬂ&f UPpfh ylcarbamo t1 ngulpB 0
ria

e s I R S

buwlcm’ial@@é{%-gdlml@thyﬂiarbamoyl group, a thiazol-2-ylmethylcarbamoyl group,
a thiazolrdydetiydearrmaybaaip gﬁ)ﬂ}i&é@ﬁ% Mﬁmﬂféﬁfbﬁéﬁﬂé’ b%@blﬂn@y} group
di- subﬂt]llta %eﬁ\ i_z;vx¥41 t}rllé/ IC%Q%rrné) ¥%e%en bg\;[g |azo g’ ?.ﬁ m%¥1| %)rQBE) “lower
ylpro ycarbamoy grdup A thiazo ylpropy tH mo groulp a
aikylcab@mml ﬁﬁ?ﬁﬁol@gﬂijﬁétﬁﬁm)ﬂ gvetyicarbamoyl group, a diethylcarbamoyl
group| et thactiarolBadetyicatibamiiytgroldps tand® 1 group, a methylpropylcarbamoyl

aroup [;&@*ﬁsg@gﬁgm (RI9RgALbamOY| group a

1,2,4] hylcarbamoyl group, a
[1,2,4]thi i argeard ﬁ,)/f PR tlH.leI’lt means a carbamoyl group with the

above{m@)ﬂ]lh@d)az®i¥5wmpyglaﬂpai’rhiyic§ngub¢mto including, for example, a

phenyldafoMHIAdIAAG- 2-2ayineiayica bR IFAURAD, a naphthalene-2-ylcarbamoy! group
ot al. [1.,3,4]thia iazol-2- -ylethylcarbamoyl group, a

[1,3,4]thiadiazol-2-ylpropylcarbamoyl group et al. The lower alkylthio

group fof tedisigbatitdembmeariroupdap be thibsibovet 35:amentiredrioWeroup with
the aballyh@raumopging: T@v@ S&Hf&%éﬁ?ﬂ'@r@ﬂ@ﬂ"dﬁ@ﬁdfﬂg sl duaathyiih @(ampie a
furan—grofjcl%b%?ngt@ }hlo or th prpc%lbthl e%rou ﬁoc%ggr}/ B[ ?cgrm'rlgoy group, a

stitu
thiopigao%réiﬁaé?%ﬂ@oe&wp @rbﬁwﬁaﬁhwk@r&ﬁ%&%@ﬁ%ﬁﬂhewﬂﬁ ~fierbamoyl
Uroupgxamﬁiﬁjcﬁmh@qﬁbcyl@ﬁmml@mphﬁhﬁléhﬂrdﬂmdyfig?m@b@noyl group, a 3H-imidazol-
4-yleaPRRRHRIG gy YAONY B %“«Ptr-rik%laﬁy}@é%ﬁ%?&ﬁyé r}]?% QES?LI[’IP Soiigz01-3-

subst grﬁjent means a%qroup of the abgve- 5 mentio I’OU

SlcarbgRRRh g % £ by BT OTRE AR Ao ReRIBS - earbimoy group. a
thiazopHeyloxgreanbphytanpinothrow- 2ty&laibameayV kaltyioxycaidonglamimeagraggroup, a
pyridifesthesubstient lH%%ﬁdiﬁrﬁgsﬁmtaﬁ@m@ﬂb@%aw%ﬁ%aanw@mr@lbamoyi group,

lox

p let carbon i
a pyri (aelﬁ%letﬁy(foxyaé}ér o%y(faﬁﬂn s gﬁg e ca%)amoyl group, a pyridazin-3-ylcarbamoyl

g1oupimmmﬁm&m@w@gpwphyﬂgmbmoyl group, a 1H-pyrazol-4-
ylcaxW@M?W@ﬁ@@é@@ﬁY@m@@@h@ A heako3ygasamIBMIReuD, a

pyraz rgléﬁ fc%ﬁta he o b%ll%)g nt {I}?§ gro_uf)yql% ?Fove %ﬁr;r%%]?(edﬁ%gf(}{ g—}%grbamoyl group, a
qu1no%ﬂ1m§/gmmoa§r§gﬁu@ﬁ ' bﬁmqugmolm -3-
yicarmm@ﬁwmmmmgmwmbm@ﬂm@kawﬁmmwwmnmﬁ group, a
quinaé&%?tj}t i g‘&?’bﬁ’\!ﬁlﬂ&aﬂﬁr’z@?@%@é}%g PR, ‘%Pcﬂﬂﬂl%ﬂfii@ -ylcarbamoyl

group:%é;%él r'ﬁ? grapgbgrrozl)gg é}eggzig%% éﬂ%}%@y%%gﬁ g ro#%enamxdazol 2-
ylcartigmyord pylearo hiflamidergréap, lapriBobutjicatbonylbgning grdlipistidizaHeS-
bipyriMlerThonyiaminearayun for the stubstitueptingans theabavssmentigned
benzo?c%soxaz01-4—y1ca.rbamoyl group, a benzold]isoxazol-5-ylcarbamoyl group, a
benzo|d}isoxazol-6-ylcarbamoyl group, a benzoxazol-4-ylcarbamoyl group, a benzoxazol-5-
ylcarbamoyl group, a benzoxazol-6-ylcarbamoyl group et al.
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20 carbonyl group bonding to a carbonylamino group, including, for
example, a phenylcarbonylamino group, a naphthalen-I-ylcarbonylamino
group, a naphthalen-2- ylcarbonylamino group et al. The arylalkylcarbonyl
group for the substituent means the above-mentioned aralkyl group

~ bondin to a carhonyl %oup including, for example, a benzylcarbonyl

aroup, &l BRI IRHATEHET.HASBERIPE B0 51 B SRS RS aNbERyD with the
above greuietdloikthe lowealkyisgifomdahuindgrdberdor. tnelsdbstitienxamegpinsa

benzymﬁba%\g@ omaﬁtm%ﬂl&wgf@h%ﬂ%mwg p@éﬁi@ﬂ%@m&gw%@, al-

I' exa

u |n ethylsulfon
R Ak S R
n- butylsmh@hyramml@i@d@éramosbm@éﬁoylﬁnﬁf@wﬁﬂammé HrenpFcpthanoyl group
with tfBStYentIeans she ahone: H&ﬂiﬂ@ﬂ@ﬂl@ﬂygrg@gpﬂlﬂddi@gli&@o, including, for

quo amm Iudln for exa qu la rou
examy e IEAAANEHEHD, onyf’%.ﬁoga%%p R R A B3
ylefhytfﬁéb@wé@r?ﬁé RS S T ﬁ%‘r‘ﬂh@ %%aw&wmfé%éaémﬂ group, a
furan—%qlfpmﬂygmﬁqamnm dghephovespientbradoond arbaadeal lgylaminaldopbps 2 -

yime nE'HﬁH&eFPf& %&m&%&%&m&%%q mﬁrgﬁoﬂg‘d@'fbarbamoyl
eth lsugamoyl group, pro pylsulfamoy] group, a%Tr%dsopropy ulfa

groupgq -é( HW&X ol 598 di Hm Iz W(&‘ Broam gToup, a 1H-
Pleolé’cm}m%hmtlgthmwgmm Hi-isoprbpytinettiyibalfoaneyl] group. et Eff-parol-3-
ylethymﬁ’o%%%}' asmpya QE@H}?M-@?I@H@%%@? ansuiNg @Hogyﬁamemoned
storo SR BiSURRORGIG 140 ooy FoR C'Ud'nga o SxamRlg

enyisu roup 0

ylmetindpﬁﬂmlwgmw%yngé@a@l %ﬁb@%@@@aﬁmﬂr@%ﬁ&b&wmﬂml—s-

yimethiyiudesithe same a&ﬁhﬂa@d@mhe@h@h;ﬁc&mﬁmwmgw DroLidhne -2-
tit
o S s s,

eteroa
ylpropricribadenb L8k %éféhtsgg%%% -HBERR FAEREBAY NG HrbtipidigeThe
vipropiattplonyydroupdor ik [dubsiittient imolirded thenthenahyd weomenationdd, 2.3 Jtriazol-5-
yimetRY RO AERY @ﬂadzﬁﬁﬂﬁﬂ 958 @tS}IE‘thI:%l%léHﬁWP%{bﬁ,@r%uﬁﬁ&ﬁz 3triazol-5-

aloge

erably roxy a Jower
yle*hyg%fﬁfalﬁ?ayéﬁ@%%&'#ﬁfi?@ﬁw%%fo O PP T G b i iazol-5-
ylpropikeyargeoligioepcycbally? dltisrethe drotbyivaybomephetituped With1a2,4]triazol-5-

ylmetﬁﬁk%%%ﬂrg@bygwhwmléépg%mmwﬁgam BB KOMM YT OU}triazol-5-

e T e
ylprozgdb@tbmwlvgnﬁuanaaqk@ﬁéyﬂgym}lwé%ﬁm@odﬁom aMa%glrﬁodwﬂaﬂcarbmnoyi
grouplawBinaltylsullienyl 1 gaeham & | euarpakaiinio grovipancaryhars gr&i, a thiazol-3-
RIS 0 AT A
group, a thiazol-3-ylpropylcarbamoyl group, a thiazol- —ylpropylcarbamoyl group, a
[1,2.4]thiadiazol-3-yimethylcarbamoyl group, a {1,2,4]thiadiazol-3-ylethylcarbamoyl group, a
[1,2.4]thiadiazol-3-ylpropylcarbamoyl group, a [1.2,4Jthiadiazol-5-ylmethylcarbamoyl group, a
[1.2.4]thiadiazol-5-ylethylcarbamoyl group, a [1,2,4]thiadiazol-5-ylpropylcarbamoyl group, a
[1.3.4}thiadiazol-2-2-yImethylcarbamoyl group, a [1,3.41thiadiazol-2-ylethylcarbamoyl group, a
[1,3,4]thiadiazol-2-ylpropylcarbamoyl group et al.

The lower alkylthio group for the substituent means a group of the above-
mentioned lower alkyl group bonding to a sulfur atom, including, for example, a methylthio

group, an ethylthio group, a propylthio group, an isopropylthio group et al.
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20 with a halogen atom, a hydroxyl group or an alkoxy group), or an

alkoxy group. A represents -(C(R3)(R4)),,,r-, -C(O)-, -0- or -N(RS)-. R3

and R4 each independently represent a hydrogen atom, a hydroxyl group,

a lower alkyl group, an aralkyl group or an aryl group. ml means Oorl. 25

R5 represents a hydrogen atom, a lower alkyl group, an aralkyl group or

an aryl GREARY CHRESIERAR B A RSHEIERE P FERHEE B O ABR carasgRned aryl
group bonding tmethylegen gtoup jrG B E 3Py eC@HB8) 2-plhthyseopretencgdithpden- 1 -
yloxy @Ir\lg,ﬂgglglﬁgﬁgm%mgm%%@[%up -N(R5)- for A mcludes for example,

(L

mentiated/knning group bBnEpecisentsri(SBRRY- g,rN{p:@)R}Zt)im@ (Re0yampleos
phenosGé 3! @ﬁﬁﬁ@@@p@tiﬂdependently represent a hydrogen atom a lower

alkyl gr an aryl gro 5

hydrogé)#%t laﬁg%\)\%r aﬁﬁgl{ Eg‘]r%%%grﬁi%%%@f 1?;12:0 1(ﬁles (}es for example, a
bemyl@%aﬁaﬂrénﬁi%ﬁéﬂ?aﬁégﬁkféﬁyﬁﬁﬁﬁ@%ﬁéw@ﬁb@mbﬁ%@@ﬁy&rﬁ%ro group,
phenyRhidopropyistifamilamirapreupnapherkytahfanylearboadgaipe grodp, a 2-

napmﬁ{}%rg]}ﬂi %X}gﬁ{yﬂfﬁrﬁ{gg%ﬁlﬁlepﬁ those, preferred are a

ony Ino group, an ethanesulfonylamino group. -N(CORZ)-
for B inchigedk ey et ﬁ{m]émgl}ﬂeﬁlwg ?5 %l,l%qﬁgla%ﬁﬁagﬁthe above-mentioned

alkox ethyigavbodiyiamoinegieuy]anisopragy lcatbdmgdatnmogrgp, 2
metho@?@é}ﬁlﬁﬁn@ﬁﬂﬂlﬁgﬂ% SRUR A e PERRNIERIRO BYARINPRHR Gk BdnAfimino group et

those, preferred are a methylcarbonylamino group, an
al. ethylcarbonylamino group. -N(R50)- for B includes, for example, -NH-, a
methylarhiédesay] aamieetgnamifo t@@@b%&m@@@m@@mé}min@)gmppéoned alkanoyl
group %ﬁéﬂlﬁ%ﬁ%&’éﬁﬂﬂﬂ%ﬂﬁw ﬁn@!&hﬁ@ﬁ@#&f%ﬁﬁ@iél%]@iﬁﬁﬂ@a%oﬁ&lﬁﬁﬁmgﬁmp, an
cinylBIEISUE AN, 2 ety 20 A0, SYIBMIN0 GIOUB AR g eroup, an

4 represents é‘(ﬁ‘?o?(ﬁrz? %’2 Lg) or2 63 PRB Oﬁﬁﬁuea&ug P>

isobu%@béﬁﬂ@mlyqéﬁ?éﬁéﬁta hydrogen atom, a hydroxyl group, a lower alkyl

group, antaratkid-gbouplanan @mhgrﬁuphmmeaﬁmﬁrwaﬂs RBhbove-mentioned aryl

carboﬁ?P%?&?ﬂ‘B%@dﬂ}g’{Q%%Eﬂ{%ﬁﬁ gi’ ;?'i%iﬂé‘?hg fé?e£8£'§?é0L(R4O)) 2-

includes, for examp e a Sin a methylene group
phenyKpiReBRMIBSEFPHR ARt Rleﬁgzy %Pﬁilmma@s%%mﬁ@aﬁw-
ylcarbmgthylamigmgpaup].an ethylamlno group, an isopropylamino group et al.

Of thoserpraferrad Ara Mt RIS Y RIS GHALR: AR SIINARIRG HOMRned
aralkyl group bonding to a carbonyl group, including, for example, a benzylcarbonyl group, a
naphthalen-1-ylcarbonyl group, a naphthalen-2-ylcarbonyl group et al.

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

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

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

following formula (Il1): Q X zl e W (ng [wherein the symbols have the

same meanings as above] concretely includes, for example, groups of the

following formula (111-1): -16 N N ZI, ZI, \'it\ O It o X\NH X\ NH W N W N

ZWZWZWOZ.) p~SOH pi NCHQ 0i (II-1-1) (llI-1- 2?19||| -1-3)

(111-1- 4151161%11%%%&%13 KPRIRG SHERH AR DOaREIBADQEE Y gt iQRed ary]
group ¥oAdhp, Wl ZWOTOEYI\MBUE, doludiik] forBxgibpR a(Hbndyifamdyl @youp, a

naphﬂ{zll%l]r—}’l-— Dy 1%}0{1@;' Y Qﬁﬁ}ﬁﬁﬁéﬁ tﬁ?ﬁ@ g%ﬁﬂla (111-2):/INN
i }Eqﬁ st St s PR RS s g AR pove
mentigad REYHZPEP11-2-5) (111-2-6)

The heteroaryl group for the substituent includes the same as those of the above-
mentioned heteroaryl group.

The aralkyl group for the substituent includes the same as those of the above-
mentioned aralkyl group.

The aralkyloxy group for the substituent includes the the above-mentioned aralkyl
group bonding to an oxygen atom.

The substituent group a is preferably a halogen atom, a hydroxyl group, a lower
alkyl group (the group may be substituted with a halogen atom, a hydroxyl group or an alkoxy
group), a cycloalkyl group (the group may be substituted with a halogen atom, a hydroxyl group
or an alkoxy group), an alkoxy group, a cycloalkoxy group (one carbon atom constituting the
cycloalkoxy group may be substituted with a nitrogen atom, and the nitrogen atom may be
substituted with an alkanoyl group), a cyano group, an alkanoyl group, a lower alkylsulfonyl
group, a lower alkylthio group, an aryl group, an arvloxy group or a heteroaryl group; more
preferably a halogen atom, a hydroxyl group, a lower alkyl group (the group may be substituted
with a halogen atom, a hydroxyl group or an alkoxy group), or an alkoxy group.

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

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

ml means 0 or 1.

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

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

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

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

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

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

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

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

~15.



(111-2) groups of the following formula (I1I-3): -17 IN Il X NH Z X\NH Y
XVINAH Z\A\NH i X\OWOzW0,Z0WHOWHOWH O (lll-3-1)
(111-3-2) (111-3-3) (111-3_4) (111-3-5) i I INNN XXX X\Y 'X 11\0Y
~\V~HH II111titlt Z.Z.1Z.Z,ZWHOWOOWOOHOOrWHO
§111 -3-6) (111-3-7) (11-3-8 (||| -3-9) (11I-3-10) (111-3) groups of the
phenylsEonRE AN Srava £1.ak)-Gf threeyeefored ryoaaethapgsilfong amigoregpp. an
ethaneuNbhy hvitWekdbipO 0 0 or 0 (111-4-1) (111-4-2) (111-4-3) (11-4-4)

(111 4) W@%@ %?Mﬁ‘fﬂ@&f%w éﬂel Phdt 1'é'ah!>o _%9&%8 ‘?m

W Or W CH3 (IlI-5-1) (111-5-2) (111-
eﬂwlceﬁ%ba@%%éraﬁpuﬁg PRSARUGNAIVSTINQA 108y, prlrerredrngiupe sroup, &
5 benzy{ddrbebylétite2ronp(@ld-S)fiiore praffmed m@mmmbﬂmﬂd{m@f ghmip, an
ethylcgfg&%qa%fnf&y@élﬂg (111-1), preferred are groups of (Ill-1-1), (l1I-1-2),
© NRY- for B includes, for example, -NH-, a methylamino group, an ethylamino
group, an isopropylamino group, a benzylsulfonylamino group, a phenylsulfonylamino group et
al. Of those, preferred are -NH-, a methylamino group, an ethylamino group.
10 D represents (C(R**WR*Nma-, -O-, N(R")- or -C(0)-.

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

m2 means 0 or 1.

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

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

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

20 Q represents a methine group or a nitrogen atom.

A group of the following formula (IIT):

(1)

[wherein the symbols have the same meanings as above] concretely includes, for example,
groups of the following formula (11-1):
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3), (111-1-4), (111-1-5), (111-1-6), (111-1-7), (111-1- 8), (111-1-9); more
preferred are groups of (lll-1- 10 3), (111-1-4), (111-1-5), (111-1-6) and
(111-1-7). R represents a group of the following formula (1l): -18 R7 ... R7
N (MR8 uN, R8N-R" (11-1) (11-2) (IlI-3).... R7 R7 R6 or R6 (11-4) (1I-5)
(1) [wherein tfhe symbols have the same meanings as above]. Any
hHdrogen atgmi jn the formulae (1) may be substituged with a group
@ sisting,fram Iower (thls alkyl may be su tuted with haldgen
OXO0 or ah alkoxy), a \5 alky[ idroxy, an’akoxy( thisa Jnay be
w %&kbstltuted with.a hafogeny, and ahiafogen. Ré nts a4y n
“atom or a Iovﬁer’calkyl grouﬁ R7 and R8 each independently represent a
an-1-tlower alkyligraup, a cyaiealkyl groupyi-an; aralkylgroeup, a heteroasylalkyl
group; or Rl and R8 together with the nitrogen atom to which they bond

foym a 4- to 8-membered rjitrogen-contgining allphath heterocyclic group.

Nz <
. 1
W/

Or R7 a d a togeth ith the nlt ogén atom t ich they pond form
x2- to 8: ered rmtn I@i-contazl a,llphaud‘ ocycl;c,x .4
6'8-Mef d nitroge ining- hetey ic grd'u
concretely in€lude, for example, ‘an azetidinyl group, apyrrolldlnyl group
au-1-3 piperidinyl-group, a hamaepiperidinyhgmoup, a mnmphphno group-etal. 15
The group of formula (lI-1) concretely includes, for example, groups of the
foIIowing formula (11-1-1): -18¢&H3 (NN N ()N N ()N N N (r)CH CH3 CH3

H3 N CH3N.NCH I%N,NNCH31y3N
BrouRy rS’ %@%ﬁﬁg’?}ﬁ@@% ﬁi[ H3 H3C H3C F,

N
X X X 0 X o
YoN N ¥R ¥R
g . Q t P o} il 1
“w o . Z. o L Iz NH . z‘w’ NH

(1H-2-1) (111-2-23 (13-2-3) (111-2-4)

/

N
WK X
Yoo YU
él . o] él go
K B
(111-2-5) (I11-2-6)
(111-2)

groups of the following formula (II1-3):
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NNONNNNN NIITCH3I TM3Ul113 CH3 CH3 0-CH3 H3C H3C d NN
(NN N ~N/ C | CH3 t'113 CH3 CH3 CH3 i (r)N/~N H/~N ~ H3C"CH3 H
CH3 H3C C 1 H3('--CH3 N N(r)CH3 N N%,,,CH3 'CH, N N(nCH HHH
3 orH3 (11-1-1) Of those, preferred are groups of the following formula
(11-1-2): -20 CH3 ON ()N N (YN N N N()\CH CH3 CH3 CH3 CH3 3
CH3 H3C CH3 Y(r)N N\-~CHB N N(r)CH3 N% N CH3 N NI I ()CH T 3

CH3 CHB CH3 CH 3 H3 CF (NNINOQNNN o -- N N CH3

S CHN3H g:gl ;(%? -2)“”3 p(r)ﬁ: H3(i,>( N NN q!J'xp@\ H3 CH3 or
z\W/ o/go A o/go ‘ z_W/ QAO \ z\W/ ﬁAO \ Z"w/ ﬁAO ‘

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

! ! !
s X X WX X

\i(l = /L \{; = r; ..%i ‘i{l : ‘I(t :
Z‘W, ﬁ o ° Z\W/ o 0 - z‘_W/ o o . Z,_W ﬁ o o Z‘W E o

(111-3-6) (I11-3-7) (T11-3-8} (H11-3-9) (IT1-3-10)

(11-3)

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

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

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

(IXE-4)

groups of the following formula (IIi-5):

N N
R o Y,XN 0 g o Y'X"“ o
i P vy i P W
Zoyy AR oH, or Z~y CH,

T

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

(115
Of the groups of formulae (1II-1) to (I11-5), preferred are groups (II-1), (11I-2) or
(Il1-5); more preferred are groups of (111-1).
Of the groups of formulae (11I-1), preferred are groups of (I1-1-1), (11I-1-2), (HI-1-
3), (I-1-4), (11-1-5), (IT1-1-6), (I1I-1-7), (11I-1-8), (11I-1-9); more preferred are groups of (I11-1-
10 3), (HI-1-4), (II-1-5), (111-1-6) and (111-1-7).
R represents a group of the following formula (11):
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15

and more preferred is following; H3C ~ ~N"~/N~ N-~ ~i ~/ NN~ N CH3
CH3 U113 CH3 CH3 H3C F p(r)CH3 H3C H3C Ni N (r) ~/N ()N N N/~N
N~oVN CH3 CH3 CH3 CH3 CH3 CH3 CH3 The group of formula (11-2)
concretely includes, for example, groups of the 5 following formula
(11-2-1): N(~ NQ CH3 H3C)100CH3 ~nf NJO P I (r) N.CH3 SN,.,,CH3 N
NN(@N@N%-NNNNN S\-CH3(NNSN((NorN (0-2-1) 21 _The
group of fomula (11-3) concretely includes, for example, groups of the
following rmuJa (11 -3- 1) H3C CF| e"_" CH3 6\ CH -N (r)~ "-j 3-NON
W B3 GHER3 NN =N N -~NN CH3
N CH3®N N RI}[)N N -N-86 or (o 3-1) 5 Th®§rouf~ofform m-(-RM)

aconcretely includes, for example, groups of the K;_Ca

{3i-1) > (H-2) : (il-3°) “““
’RY §7
O
) i
RS or RS
(i1-4) (11-5)

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

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

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

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

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

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

The group of formula (II-1) concretely includes, for example, groups of the
following formula (1I-1-1):
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following formula (11-4-1): _N'0 V N~N V NCN~\) vNtN-<CHa CH3 CHa
CH3 CH3 CHa (r)N N-\ H3 N--V-CH, _N(r)N-C'CH -N N~CH3 ("N N -N
CH3 CHa CH3 CH3HCH3CHaN-V _NN()NN-NNHHCHa-NCHa
HN _ CH3 H CH3 (U-4-1) 10 Of those, preferred are groups of the

follow mi formula (11-4-2): -N ;N--a _N~N V -NO CH3 CH3 CH3 CH3 N a

CH3 N (NN CHZN CH3 (NN CH&WN NvCH3 H 3 CH3
’Nh?’ rCH3 “)‘b\zflﬂ Them ulahEByeotiteetely

chcIudes for examp}g groups of the tlipwing formula QQ{S -1): 4 CH3 Y

H3C CH3 H3C H3COH3TTNN ~N N&=CO N CO ()T ¥ CH3.CH3 CH3

CH3 CH8.,CH3 (H-5-1)HEaf the groups @. ula (Il), preferrg¢d ai
of (11- 1), (11-2), (11-3), 3 5 more pleferred are groups gl
Sy~ ContlatefHinz-gotperiiys;of f

cﬂgharmaceutlcalIﬁ}@cceptable saltd include, %{ exampl@%’f‘olldv‘/ﬁhg
rans-5'-chloro-3'-0xo-N-methyl-N- (ﬁ pyrrolidif-1-yleth§Hsspiro
[cyclohgxane-1,1'-(3' H)}ﬁc

HsC F
Sy~ SN NN ~ NQ
i i § CH Pil
CH; CH; . CHs .~ CH,
0=CHj H3C O
\N/\/d N/\/ N’\/\Q NN
i
CH; . CHs .
~ /\/’O : > N ] O
T \N/\/N SN '\N/\,/N
HiC™ "CH; . . .
CH, CH; H;C
1 [ P
\ﬁ‘/\/ “CHa \E‘/\/ s\ CHs \Q/\/ CHy \ﬁf\/N‘cHg

(H-1-1)
Of those, preferred are groups of the following formula (1I-1-2):
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azaisobenzofuran]-4-carboxamide, 10
Trans-3'-0x0-N-methyl-N-(2-piperidin-1-ylethyl)-spiro[cyclohexane-1,1'-(3'
H)-4'- azaisobenzofuran]-4-carboxamide,
Trans-3'-0x0-N-methyl-N-(2-pyrolidin-1-ylethyl)-spiro
[cyelohexane 1,1-(3'H)-4'- azaisobenzofuran] -4-carboxamide, Trans-5'-chl
3Nox N- methyl N-(24 oﬁndln 1-yl ethylyspiro [cyelohef -1,
H4d 15 aza Kob n]-4-tsfboxsmide, N”\/ “CH,
CHI’rans 3'-0x0-N- nmiayl -N-(2- plper|d|m~ﬂ3 ylethyl)- splroCH3

[cyelohexane-1,1'-(3'H)-5'- azaisobenzgfdyan]-4-carboxami
Tran x0-N-meth (2 pyrolid @
-1- eth ro[cyclohéxéie-1,1'-(3'H)i5'-
|sd’bé fED %VZP'G arbaxamite; 287 Chs AN

cz-lgl'rans 3'-0x0- Nemgthyl -N-(2- plpe&myn 1-ylethyl)- splroI(F:yclohex%Fne 1,1-(3
H)-6'- azaisobenzofuran]-4-carboxamide,
Trans 0-N-methyRp-(2-piperidin-&sglethyl)-spiro[cyclohexare-1,1'-(3'
H)-7' jazalgobenzofuran -carboxamlde
\N"“T?aﬁ’s- - uorB"a"E)’?cs."ér\flI thyl-NZ-pywotichied- | -yl
cn[pyclohexane 1&.;3(3 H)-6'- 25 aza@;,qbenzoftmam] 4- c oxamlde .
Trans-5'-ethoxy-3'-0x 0-N-methyl-N- 2 -pyrolidin-1-yle )ﬂ) -Spiro
[cycloheRat#és1,1' *ZH)-4; azaisobengefurag]-4-carboxamide,
Trang= methoxy -3~ -0)o- methyl-N-(2-diperidin-1-ylethyl)-spiro[cyclohex
zof amide, 30
Trans 5' ethox - -oxo -N-methyl- &Iﬂgz -piperdin-1-ylethyl)-spiro[cyclohexan
%e-1,1'-(3'H)=4"- azalsobenzoﬂfran] -4-carboxamide,
Trans-5-methoxy-3'- oxo-IS(hr@eépyl N-(2-pyrolidin-1-ylethyl)-spiro[eyclohex
ane-1,1'-(3'H)-4'- azaisobenzofura i]-4-carboxamide, 23
and mPFSrP%"“f)@YEﬁ%b%W QWEHS-N-methyl-N-(2-pyrrolidin-I-ylethyl)- splro[cyclohexa
ne-1,1'-(3'H)-4'- azalsobenzofuran] -4-carboxamid

T holins42y%- 3 N-(2-pygyolidjh-1
ran (morp om@ o&hﬁ@y{% oli -yleﬂayl,),sp

N/'[\syc he an fur n] 4-carb xamlde‘{i
H Trans-5'- (dlmethylamlno) -3' -@)t:o N- meth}yl Nﬂ(aZ pyrroI|d| %/I) -spiro[cy

“cloH&gane- 1,1'- (8;E])-4'-azaisobenzofuran]-4-carboxa
Trans#5%(piperidin-I-yl)-3'-oxo-N- met yl3 -kpyrroll

l;l"?h'e’x L1 M SN gz aisonehzetl) &? oxamide,
CHjl rans-5' (plpéngln I yI)@-koxcéM-methyl N -(2-piaeridin-I erthyngplro[C)Qﬂ@
hexane-1,1'- 10 3 nzofuran]-4-carboxamide,
Trans5' g R e S S

f0110wieglf;mFf@iﬁlllhﬁdﬁalsobenzofuran] 4-carboxamide,

C

OO <L,
; é & cS e

s :5‘3 5749 é

(i1-2-1)
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Trans-5'-(pyridin-3-yloxy)-3'-oxo-N-methyl-N-(2-piperidin-1

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

(3'H)-4'-azaisobenzofuran]-4-earboxamide, 15

Trans-5'-phenyl-3'-0xo-N-methyl-N-(2-pyrrolidin-l-ylethyl)-spiro[cyclohexan

e-1,1'- (3 H)-4'- azaisobenzofuran]-4-carboxamide,

Trans-5'1HR &R 05 fOERuAd L ReEsIpipliafusley dtnmaspils. groups of the
followhepcfotexan@-B;1%(3'l 1)-4'- azaisobenzofuran]-4-carboxaride,

Trans-5'-(4-fluorophenyl)-3'-oxo-N-methyl-N-(2-piperidin-l-ylethyl)-spiro[cy

clohexane- 3431; 20 (3'H)-4'-azaisobenzof Iran]-4-carboxamide,

/~Tvans-5'- (pyr| -5 -yBH8'-oxo0-I=methyleN;(2-pipgrieip-1 -yatliyl)~s
_”\_[Q%TSHéxane ed)-4- aza‘iw flra'f'n]- ~Bhrbo %1 Blm’"i
Trans-5'-(6-me ypyrldm 3-yl)-3-oxo-N- methyl- -(2-piperi ko

1- erthyI) spiro [cyclohexane-

/ T\% %aazal Snzoflirarfsa- -carlfox _QEHZS Q
N\,_lya ns*pp(4- (meth@F nyI] *xg-N-methyl- Mlpe in:1-ylethyl

)- spiro [cyclohexane-1,1'-(3' H) “4'-azai sobenzofuran] -4- carboxade
Trans-5'-(6- methoxypyrldln -3-y1)-3"-0xQ-N-ma#yl-N-(2pysqlidin-I-y thy -
— sPif ) ) ' a.za]gg& ofurah]-4-eapoxdmide,

H-pyrazol-4-yl)-3'-oxo-N- met I N-(2- pyrrolldln -1-ylethyl)
spiro[cyclohexane-1,1'-(3' Hf- a&)alsobenzofuran] 4- carboxamlde
5 Trans-5' q(iaezgﬂjﬁpashwﬁwmnn) SobreRxardinme!iyh-Noddrpipaidipsloyihe

foll mﬁ}%y |1ro ﬁyg 0l)mexane -1,1'-(3'H)-4'-azaisobenzofuran]-4-carboxamide,
A -e x0-N-methyl-N-(2-piperidin-1-ylethyl)-spiro[cyclohexane-

1.,1'-(3'fl)-4'- azalsobenzofuran] -4-carboxamide, 35

-7 erldln thyl)-7'H- i@‘[cyclohexan
_N@’mﬂd arh ml,d_ Qp @ ﬁé
erlcﬁﬂg | -yl

&n, Trans-4'- chlé;g -3'-0x0-N- met-mgl -N-( -splgp,
[cyclohexane-1, 1 (3 H) -5'- azalsobenzofuran] -4-cathoxamide,

-4' chlo Fmet ﬁ“&lldlnl Iet yl)-spiro[c
/@ns\ (g’ |-_|) nz_g;f Zak _ ,@h@

N
CHsTrans-4'- memoxy 3 -0X0-N- nwtﬁyl N (2 plperld?Hs H

[-ylethyl)- splro cyclohexane-1, )-5'-
aisghenzofuran]- -carboxamﬁ ‘(_
,@n 4 A XY=3'-OR Bthy @ ohduﬁl;; Iettﬁﬁ) S" h‘o[cyclohei
~H ane-1,I-(3'H)-5'- azaisok arboxaride,
~@thoxy-3'-0x0-N-methyl-N-(2-piperidin- I-erthyI)-splro

E pe-1,1'-(3'H)-5'- 10 azaisobenzofuran]-4-carboxamide,
N Trans-4'-ethoxy-3' oxofWéthyl-N-(Z-pyrrolidin-I-erthyI)-spiro[cyclohexan

e-1,1'-(3'H)-5'- azaisobenzofuran]-4-carboxamide,

10 Trans-4'4508 %Q f%n%éoai@'épﬁgéf b5 g\k HeBIRENHD tdrmula (11-4-2):

ft yl splro cy D

< ] < S N
N mN’Q =N O
&H, TR D CHy \

,E:; E e
=4
,C CH, =W CH3 — N ~CHs ,CN“\
CH, _CH

N
g
Cc

Hs

(11-4-2)
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10

20

25

30

azaisobenzofuran]-4-carboxamide, 15

Trans-4'-isopropoxy-3'-0xo-N-methyl-N-(2-pyrrolidin-I-ylethyl)-spiro[cycloh

exane-1.,1'-(3'H)-5'- azaisobenzofuran]-4-carboxamide,

Trans-4'-cyclopropylmethoxy-3'-oxo-N-methyl-N-(2-pyrrolidin- |

-ylethyl)-spiro [cycl ohexane-

1,1'-(3H 5 gear ob&riranla A W-contsidmipeludes, for example, groups of the
followhigrisréiaigling-Bj-oxo-N-methyl-N-(2-piperidur-I-ylethyl)-spiro

[cyclohexane-1,143H)-5'- 20 azatspbenzofuran]-4-carboxamigdd,
HT@nstﬂ,{ ethyl-3' N-methyl{N-(2-pyrroligi L.oHgthyl-sh|
[cyaﬁhexane 1 1 (

'H)-5'- azaispbenzofuran]i4- carboxami e, N
s 4'-ph 0-Nappetiyt N (2-pigeh r‘?' lethy)> ycﬂ;i exXgn
tue-L A3 H)f{:pI a .:-..-____‘ -ca 25cr~s3
Trans-4'- -(4- quorophenyI) -3-0x0-N- -methyl-N- (2 pyrrolldln -l-ylethyl)- splro[cy
clohexane-1,1'- (3'H)-5'- azalsobenﬁpg,lrﬁn] -4-carboxamide,
Trans-4'-(1-methyl-1 H-pyrazo

|-4-yl)-3'(Skraneraps it NCrowip et iprasjrschgry- groups of (II-1), (1I-2), (1I-3), (1I-4);
more PRifefeyClohexams-df 1i(3)H)-5'- azalsobenzofuran] -4-carboxamide,

Trans-4' ?&%Q&X}gggﬁ%%% MElYENSay, I d?eﬁmihﬁﬁ’é%‘&?é’&%%ptabie

ne-1, 1' azalsobenzofuran 4ca oxanil
salts igligle. Aorxirlsp Hen BAYE8%0-N-methyl-N-(2-pyrrolidin-1-ylethyl)-spiro

Trans{6iclobrexarexd, ¥-ni8th) 5% 2 apsobdidrofusdofsg i capokeynideexanc-1,1'-(3'H)-4'-
aza1so-5@1%rﬂrz£ﬂy&r‘8ﬁf‘dﬂﬂaﬂ)é oxo-N-methyl-N-(2- plperldln -l-ylethyl)-spiro[cyel

1,1'- (3'H)-5'- azal amide, 3
Trans A LSO N YRR RO o i ofcyc
azaisabisexefveat [ #¥-(@pixBradaisobenzofuran]-4-carboxamide, -25
Trans@%&f‘?\?(ﬁ)é[f@l@n(mﬂﬁdﬁéﬁN'ﬂlﬁ‘ﬂ'ﬁd N fReyrelidinntyethyBgpisalcycl
xape-1 1 éﬁ‘rﬁl -a alsobenzofuran] -4- carboxamlde
pho -2

azals eMO Hratnlor 3'-0x0-N- -methyl-N-(2-piperidin-I-ylethyl)- splroéci{[ !
Trans(:ﬁoﬁbb@aﬁ@ 10&41-1(@@919 bafdopeszdiorimfaloansprahistonexane-1 -4

Maisdﬂmﬁdpymcﬁm&yh)ﬁdexo N-methyl-N-(2-pyrrolidin-l-ylethyl)-spiro[cyclo

en : ;
Transhfg%&?%p ; ln%(é & i)@“@%ph e{%{ﬁ % (2 ; g?%%glgﬁleetlhbl) Ef’~:|i})1I%05[cycloh

azaisqhenzatyran ’IQF}r fxé?&%%benzofuran] -4- carboxamlde
TransT¥amse SN pyeszyhN-32-grordlidiethyldda (2 pipecidinloiiethyt) s pirdd)edhex
azms@é&z’oﬁu&ﬁ - garbggiﬁﬁgdgobenzofuran] -4-carboxamide,

rong O e A e o

azalsqbqri’sl’@tﬁ}]d‘}m@]@mdﬂfmethyl N-(2-piperidin-I-ylethyl)- splro[cyclohexa
Transt®=4xb A8 thy] AT ghRMERIUT Y L RRARIEBh &t ane-1,1'-(3'H)-7'-

azaisobenzofuran}-4-carboxamide,

Trans-5'-fluoro-3"-ox0-N-methyl-N-(2-pyrrolidin- 1 -ylethyl)-spiro[ cyclohexane-1,1"-(3'H)-6'-
azaisobenzofuranl-4-carboxamide,
Trans-5"-ethoxy-3"-0x0-N-methyl-N-(2-pyrrolidin-1-yiethyl}-spirolcyclohexane-1,1'-(3'H)-4'-
azaisobenzofuran}-4-carboxamide,

Trans-3'-methoxy-3"-ox0-N-methyl-N-(2-piperidin- 1 -ylethyl)-spiro[cyclohexane-1,1"-(3'H)-4'-
azaisobenzofuran]-4-carboxamide,
Trans-5"-ethoxy-3'-0x0-N-methyl-N-(2-piperidin-1-ylethyl)-spiro| cyclohexane-1,1'-(3'H)-4'-
azaisobenzofuran]-4-carboxamide,
Trans-3'-methoxy-3'-0x0-N-methyl-N-(2-pyrrolidin-1-ylethyl}-spiro{cyclohexane-1,1"-(3'H)-4'-

azaisobenzofuran]-4-carboxamide,
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15
Trans-6'-bromo-5'-methoxy-3'-oxo-N-methyl-N-(2-piperidin-1-ylethyl)-spiro[
cyclohexane-1,1'- (3'H)-4'-azaisobenzofuran]-4-carboxamide et al.

Preferably,
Trans-5'-methoxy-3'-0xo-N-methyl-N-(2-piperidin-1-ylethyl)-spiro[cyclohex
Trans-grygrappspstyume- N aRBpeh lrdHplidirsaietribepagcyclohexane-1,1-(3'H)-4'-

azaisobeansfaramethexpelaoddeN-methyl-N-(2-pyrrolidin-1-ylethyl)-spiro[cyclohex

T rans-—%n%'ﬁlu II@'ﬂ)ﬁj’ﬂ)a?%%bﬁ%@;ﬂﬁmiﬁz%51?81?@.{91@%riethyl)»spjro cyclohexane-1,1'-
. Jrans-4-met oxy-3'-oxo-N-me,thyI-N-(2-p|per|d|n-I-erthyI)-splro{cyclohexa

(3'H)-fear s poay iDLt GBER RN AR -4-carboxamide,

Trans-Pre(dstthybthyi@-Bxod ¥aetipy NNZ Diperdidit- sty spirofdyedtieeanc-1.1'-

(3'H)-8~heh{Sehzatudim pAaiaphanagatan]-4-carboxamide, Trans-4'-(1-methyl- |

-pyrazol-4-y-3'-0xo-N-methyl-N-(2-piperidin-1-ylethyl)- . ,
éfgsgp%wgf% gi)‘éﬁ“e-gﬁ”i b %yé%a*. A R i eyglohexane-1.1+
'H)-4 raraisobpyraiyst-ex I-N-(2-piperidin-|
Trans-yigpytHapiroloychobeyanankiby(RH)24piperidin-1-ylethyl)-spiro[cyclohexane-1,1'-
(B'H)—%%é% gsgﬁgﬁggymzﬁ;gﬁ{g%m%e et al, are recommended. 30 The

reparing the corgé)oufnd of the farmula (1), A compound (I-1) o

Trans B Ty TEUR I BAE Ot TR oA B hFiEk 104

azaisobeanleadetardingamibie following method: -26 O z Z'Y\X flo ZX O~ X 0

' 2 r 2/pr s . .
T T ER S O
(3'H) 64)@%‘3%%",%@%%,%6@?&% W (O proces 6 (O m2 m2
Trans-5"-phenyl-3"-0x0-N-methyl-N~(2-pyrrolidin-1-ylethyl)-spiro[cyclohexane-1,1'-(3'H)-4'-
azaisobenzofuran]-4-carboxamide,
Trans-53'-phenyl-3'-0x0-N-methyl-N-(2-piperidin-1-ylethyl)-spirofcyclohexane-1,1'-(3'H)-4'-
azaisobenzofuran]-4-carboxamide,
Trans-5'-(4-fluorophenyl)-3'-ox0-N-methyl-N-(2-piperidin- 1 -ylethyl)-spirofcyclohexane-1,1'-
(3"H)-4"-azaisobenzofuran]-4-carboxamide,
Trans-5"-(pyrimidin-5-yl)-3'-oxo-N-methyl-N-(2-piperidin-1-ylethyl)-spirofcyclohexane-1,1'-
(3'H)-4'-azaisobenzofuran}-4-carboxamide,
Trans-5'-(6-methoxypyridin-3-y1)-3'-oxo-N-methyl-N-(2-piperidin- I -ylethyl)-spiro[cyclohexane-
1,1'-(3'H)-4"-azaisobenzofuran]-4-carboxamide,
Trans-5'-[4-(methylsulfonyl)phenyl]-3'-oxo-N-methyl-N-(2-piperidin- 1 -ylethyl)-
spiro[cyclohexane-1,1'-(3'H)-4"-azaisobenzofuran]-4-carboxamide,
Trans-5'-(6-methoxypyridin-3-y1}-3'-oxo-N-methyl-N-(2-pyrrolidin- I -ylethyl)-
spiro[cyclohexane-1,1'-(3'H)-4'"-azaisobenzofuran}-4-carboxamide,
Trans-5'-(1-methyl-1H-pyrazol-4-y1)-3'-oxo-N-methyl-N-(2-pyrrolidin- 1 -ylethyl)-
spirofcyclohexane-1,1'-(3'H)-4'-azaisobenzofuran}-4-carboxamide,
Trans-5'-(2,4-dimethoxypyrimidin-5-y1)-3'-oxo-N-methyl-N-(2-piperidin-1 -ylethyl)-
spiro[cyclohexane-1,1'-(3'H)-4"-azaisobenzofuran|-4-carboxamide,
Trans-5"-ethyl-3"-ox0-N-methyl-N-(2-piperidin-1-ylethyl)-spiro[cyclohexane-1,1'-(3'H)-4'-
azaisobenzofuran]-4-carboxamide,
N-methyl-7"-0x0-N-(2-piperidin- 1 -ylethyl)-7H-spiro| cyclohexane-1,5'-furof3,4-b|pyridine]-4-
carboxamide,
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0(6) O (7) R7.... ,Rr—-.1 ~)~a HNN,RH'tu R HNk, N-Rr R6 r (IV-1)
(IV-2) (IV-3} R7 R7 1o HN~HN X~R ~R60r0 R6 (0 (IV-4) (IV-G) m2 0
(1-1) proces 7 [wherein Hal represents a halogen atom; Li represents a
methanesulfonyl group, a trifluoromethanesulfonyl group or a
p-toluenesulfonyl group; and the other symbols have the same meanings

TransAseHeirep Dxstdpmytiididstépiscaidindadstivd hrsokg ehestnpduhd 12D-5-
azaisobyrragtting-a-carbpaunddl) with 1,4-cyclohexanedione monoethylene

Trans5?@1@5@-8&%%%&9\}1@1@@?3’ %cﬁ%ﬁ'%g{tﬂl}%% Eggi%gf'?@?#%ﬁ@iﬁl“g H)-5-

. reactign may be produced according to a eratur
azaisofiepaibfaplet- fﬁ%ﬁéﬁ%%), or a method similar to it, or a combination of

Trans##ientOonsthbokwiti-aatbytiNaiy- pipthidih- Théedohppindcit) dheludes, 1613 H)-5'-
azaisoBEATIRIEaP-RIOMRs dargig Py idinecarboxylic acid,

3-bromo-2-pyridinecarboxylic acid, 2-flyorq-3-chloro-4-pyridinecarboxyljc .. = _
Trans O P SR B T R OB BeResr o 6 F-5*
azaisohsagoivitiid-dtep bragibdegenerally from 1 to 5 equivalents relative to one

TranserHdivialent obtaencarspound (L i peaterably #am ki codonivalents, Thern-5-
sabl% basFipccgrl,la%(}e(giJ%%example, butyl lithium, lithium 2,2,6,6-

aza1sot¥é Irlazr%gf@ piperidide et’al. The amount of the base to be used may be

Transyesgiany-fomeNomeedivelanty ebditive e tBrie-gyumlaielvherene 1. 1'-(3'H)-5-
azaisctempdund |(3)cptefesablie from 2 to 4 equivalents. 10 Not specifically

v S PSS e A PO .10
azaisobgprofiutal h&arpRaY ilfethyl ether,
Trans-4'-1sopropoxy-3'-oxo-N-methyl-N-(2-pyrrolidin- 1-ylethyl)-spiro{cyclohexane-1,1'-(3'H)-5'-
azaisobenzofuran]-4-carboxamide,
Trans-4'-cyclopropylmethoxy-3'-0xo-N-methyl-N-(2-pyrrolidin-1-vlethyl)-spiro[cyclohexane-
1,1'-(3'H)-5"-azaisobenzofuran]-4-carboxamide,
Trans-4'-methyl-3'-0x0-N-methyl-N-(2-piperidin- 1 -ylethyl)-spiro[cyclohexane-1,1'~(3'H)-5'"-
azaisobenzofuran]-4-carboxamide,
Trans-4'-ethyl-3'-ox0-N-methyl-N-(2-pyrrolidin-1-ylethyl)-spiro[cyclohexane-1,1'-(3'H)-5'-
azaisobenzofuran]-4-carboxamide,

Trans-4'-phenyl-3'-oxo-N-methyl-N-(2-piperidin- 1 -ylethyl)-spiro[cyclohexane-1,1'-(3'H)-5'-
azaisobenzofuran|-4-carboxamide,
Trans-4'-(4-fluorophenyl)-3"-oxo-N-methyl-N-(2-pyrrolidin-1-ylethyD)-spirofcyclohexane-1,1'-
(3'H)-5"-azaisobenzofuran]-4-carboxamide,
Trans-4'-(1-methyl-1H-pyrazol-4-y1)-3'-oxo-N-methyl-N-(2-piperidin-1-ylethyl)-
spirofcyclohexane-1,1'-(3"H)-5'"-azaisobenzoturan]-4-carboxamide,
Trans-4'-phenoxy-3'-oxo-N-methyl-N-(2-piperidin-1-ylethyl)-spiro[cyclohexane-1,1'-(3'H)-5'-
azaisobenzofuran]-4-carboxamide,
Trans-4'-(4-fluorophenoxy)-3'-oxo-N-methyl-N-(2-pyrrolidin-1 -vlethyl)-spiro[cyclohexane-1,1'-
(3'H)-5"-azaisobenzofuran]-4-carboxamide,
Trans-4'-(pyrrolidin-1-y1)-3'-oxo-N-methyl-N-(2-piperidin-1-ylethyl)-spiro[cyclohexane-1,1'-
3'H)-5'-azaisobenzofuran]-4-carboxamide,
Trans-4'-(piperidin-1-y1)-3'-0x0-N-methyl-N-(2-pyrrolidin- 1 -ylethyl)-spiro[cyclohexane-1,1'-
(3'H)-5"-azaisobenzofuran]-4-carboxamide,
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tert-butyl methyl ether et al. Of those, preferred are THF. The reaction
temperature may be generally from -100C to 100C, preferably from -78C
to 50. 15 The reaction time may be generally from 1 hour to 48 hours,
preferably from 1 hour to 24 hours. Thus obtained, the compound (2) may
be isolated and purified through any ordinary isolation and purification
Trans thelihgErbivol & ﬁ%ﬁ@%ﬁ@é‘méﬁ/c{%%ﬁ% Anatioie tivdlerreplsystphexane- 1.1
(3'H)-pressycderchySiallizationbealyddt extraction, reprecipitation or

Trans—qﬂ-mﬁgﬂgfﬁpﬁ%lﬁﬁ'Qﬂ&%@ﬁ%ﬁéﬁe—fr‘)@—g- 21975309 _AQRUSIGAIeL, df Md¥ne-1.1'-

.. be subjected to'the next step. his step Is'a process for
G- BRIy B IR B HEfnoving the ketal group from the
Trans¢otimyodng I2) bbtaretNimetiey prévibpsrsedpih- Hyekeiaisproipyriafdyene-1,1'-(3H)-
4-azal QTPAYRAREELEARG I AmMEthod described in literature (for example, -

Protectiye Groups in an thesis, by. T.. W, Green, 25 2nd Ed., John,, ..,
Trans S SN oy AR SO RET BT 61 S B BRI AHH SPgiane 1 - HD-
4-azaprdrbioed Wi bt -wsrllingiyigsethod. Concretely, for removing the acetal
Trans@'QiRaFarexamIay ielag i it sl Sulfung-acid.- sproatotIeRaséonic-(3'H)-4'-

cid, ortrifluoroacetic acid can be used. The amount of acid to be used

azaiso%enz furanli]— c?ll(;g?xaml C

may be generally from 0.1 to 100 equivalents relative to 30 one e
TranssobRErs thexeothpisind -1y opéreridny kralstioy B-apsel eeinhsrnmg INof 3 H)-4"-
azaiscﬂsﬁezdffaaékﬂde«_fmedmhe:d@action solvent may be any one not interferi_ng
Trallsl’S'Iﬂﬁlgﬁ%x@%HQ&Nﬂﬂ%ﬂHﬂg\dfi% ﬂfeﬁéﬁ@ﬂkﬂeﬁ?f%p%?q%&%%%ﬁ'ﬁ'?@s'H)—4'~

met fnol, zthan |, acetone, . 1,4- dioxane and acetic acid et al. ©

azai S0 TRl HEA BPS 4Mitafol, ethanol acetone, THE, 1,4-dioxane. The
Transré'dotiomtémpetiaty s huap-De gethetaiy Frompatito bebdprefsrablycidmxane-1,1'-

(3'1D)-46z4R oBenkefran|he Sea6taR ime Mmay be generally from 1 hour to 48
hours, prlg%a ly from 1 hour to 10 hours. -28 Thus obtained, the

f
compoun(ﬁ 5dm§y be isolated and purified through any ordinary isolation
Transayranstinfioatiopradttivetivf-R( S-ripspiéincbidehirbtimiroterrdeberationt . 1 '-(3'H)-4"
azaisdbedesfigdbTed-pressuiaie crystallization, solvent extraction, reprecipitation
Trans2Y SHEBRRIOOIBRIN QAR SURIE R R Solalam and ALGANRREIRY - 1y 4-
ra;_nsbe sul:%eg&ed to the nei_t tep. te% éjﬁif [ gte Blssg?prrggess Yor S
azaisQhRIHOEREd SHBEHBIE® by reducing the carbonyl group of the
Transempound {3)obidinedthy e (revpetis iatd py2ethig-spaduRing dgenhto 1 bE-( 3 H)-5'-
azaisdb%%%ﬂ&gjﬁﬁl»"cgrméﬂﬁfe for example, sodium borohydride, lithium
barohydrjde, lithium aluminjum hydri ,e,rlcliii ol%u laluminium hydride, ., . . .
Transg R o AR L0 RO Ay e Y e R BHE P -G -
azaisoeehumsingaagdntadbransdd in this step may be generally from 1 to 20
Trans-4'-(1-methyl-1H-pyrazol-4-yl)-3'-oxo-N-methyl-N-(2-piperidin-1-ylethyl)-
spiro[cyclohexane-1,1'-(3'H)-5'"-azaisobenzofuran}-4-carboxamide,
Trans-5'-pyrazinyl-3'-oxo-N-methyl-N-(2-piperidin-1-ylethyl)-spiro[cyclohexane-1,1'-(3'H)-4'-
azaisobenzofuran}-4-carboxamide et al, are recommended.
The method for preparing the compound of the formula (I)
A compound (I-1) or its pharmaceutically-acceptable salt of the invention can be

produced, for example, according to the following methed:

-26 -



equivalents relative to one equivalent of the compound (3), preferably
from | to 3 equivalents. Not specifically defined, the reaction solvent may
be any one not interfering with the reaction, and includes, for example,
THF, mixed solvent of THF-water, 1,4-dioxane, mixed solvent of 15
dioxane-water, methanol, ethanol, diethyl ether, dichloromethane et al. Of

those preferre®aresTHF, mixed solvent of THF- water The reaction

action tifne

W efereﬁbly from5 20 ¥

(4) MRy be isolated and F _

( fitation methogl of for exar

mZbduced pressure, crysta‘ﬁl i ent extraction, repr itation or

hromdtbgraphy, or not subjected t olatlon and purlflca@:’}D it may be
subjected to the next step. 25 (Step 4) Tms step is a process for

produczn’g%;com QuNgcf®) by reacting #1e Tompaouad (4 with a
compq}yncj} he presence of a se Lo
—t3ed in tf S

des wferﬂe%ample tri

preferred azé 30 Qﬁthylamine, diisopropyfe#jylamine et al. The amount of

the base to Be used may be generally from 120 18)equivalents relative to

one equivalent of the compound (4), preferably from 1 to 3 equivalents.

The compound Li-Cl to be useddngludes, for example, methanesulfonyl
triflmromethanesuffony chlefide,P- ‘@ uenesulfonyl chloride,

: [fonyl chloride et ¥-0O#tha 35 preferred are

ethane IfonyT'"ﬁTé”rTa”%“"'p -tolenesblfonyl chloride et al. The amount of

he compound Li- C?toebe used' [t

N8y Be generally from 1 to 10 equivalents
Felhtive to one equivalent of the .|_ peund (4), preferably from 1 to 3
eq‘alvalen@ -29 Not specifically deflned the reaction solvent may be any
one not interfering with the regetion, and includes, for example, THF,
methylege chloride, chloroforn}, ethyl acetate et al. Of those, preferred
are THF] methylene chlorid8, r‘ﬁlaf’oforrﬁ_'l“he reaction temperature may

HNpE Gerdratlyt fromi@g t6:100C, prefe% eﬂn EC to 550C. The reaction
'tgme may be genera ém 5 minutes 0’12 totrs, preferably from 5
minytes,{o 4 hours. Thus obtained, the dbffound (5) may be isolated and
purified through any Mifar - isolation and purificatipn method of®for
examples concentration, concentratlon under redgce &Q

mﬁ?mlon, sol {on, reprecipitation ér cpc :

not jecigd to isolgtion\and, purification, it may be

Riep. R (
{IV-4) {iv-5j

‘o) (I-1)

proces 7

[wherein Hal represents a halogen atom; L, represents a methanesulfonyl group, a
trifluoromethanesulfony! group or a p-toluenesulfonyl group; and the other symbols have the same
meanings as above].
(Step 1)

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

The compound (1) to be used in this reaction may be produced according to a method
described in literature (for example, W003/014083), or a method similar to it, or a combination of the
method with an ordinary method. The compound (1) includes, for example, 3-bromo-4-
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(Step 5) This step is a process for producing a compound (6) by reacting
the compound (5) with a cyano compound. 15 Concretely, the cyano
compound to be used in this step includes, for example,
tetraethylammonium cyanide, tetrabutylammonium cyanide, sodium
... Cyanide, potassium cyanide et al. Of those, preferred are o o
pyridingébatyiatfithohRinh ey amEE MtrRsY aifithonflth ey aritfec-frarithiseiipoxylic acid
etal. of the cyano compound may be generally from | to 20 equivalents relative

to one egivialentQfrthe GRIBRAURGR). RIGTSLANY Q@1 e RANINAIRD D may be
0 Not specifically defined, the reaction ?olve may be any %ne r}ot
seneraf CHEYG o KL TEARHON: SO ALBE ) SBT3 Freleaby rom 1 to2
equivalgoN-dimethylformamide (herein after abbreviated as DMF), THF,
dimethylisuifexicle bacstemitile Bt ataRfithess:) prefaradis i ME s Fhe
_ reaction.temperature may be generally from OC to 150C, preferably from
fetram %{Beri(&a%e% The reaction time may be generally from 1 hour to 48

hours, pleRsTRBITHSIHY biseiede 2achatRsbratisaBidingy? thd Cepalsis relative to
one eq(®)afaobehisolatedmind)ppefiesbihfough anyqudvaisys isolation and

purificatiorn, MeRd Rf (9 EXHIRIG AN GERUAR RIPSE AL AUPRMALSKs with the

_reduced pressure, crystallization, solvent extraction, reprecipitation or.
reactiognfptratiply, ST RDE S Bb G TS B SR OB HeiRf éatoH ipritighy! cther.
tert-buhyé isefbjdctber to thelfeko stapeiStelm6) THis step is a process for

producing, a,cQmpeLath LAY :HXFBQ%&&@&IKC?Efr(%{?mﬂ}@b'@%(%(ﬂ’@, R€rerably from -78°C
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
generall{f froradtion 100 atpyibe kenesalbl dtive tdioonte 6 divaie ntaérendy from 1 hour to
24 ho®®@mpound (6), preferably from | to 50 equivalents. -30 Not specifically

defined, the reaction solvent ma any,aone not interferi ith t .
 roacton B SAENIA B USILIRY 05 A I LR WA orcinary
isolatiga iR atiiieRAYBE e 2l SXABAE 200 DOBE, (YERIESIYTIBNFSE¢!Esd pressure,
crystalliofion Ssdihent eactio il mgratyithegendialydkemhh ounto stBjhoed $o isolation and
purifi RISRRN T4 A0 Aneloyes; Thus obtained, the compound (7) may

e isolated and purified through any ordinary isolation and purification
(Step hethod of, for example, concentration, concentration under reduced
pressurelherystaltizatiorsstiventlexirastiompepie@piationceng the ketal group from
the coRNFRMBIOURRMYL K Mehuiacied to isplatien andp L0 PBEfGAlRR. A didhg to a
I ethog %essléllb !)eegte}qi%grgp eeg‘]?xrt s),{tg]? 'Ig— %0?0@\%08{(])% 7?}}%? aﬂg % l%?hﬁ’sr;%déjc?dw Green
MERog CEBTANNG o' B etRod degcibed in Titérataré {ior exampley POV LW :
2nd Eqyagy0{id0s)Sons, 1991), or a method similar to it, or a combination of the method with an

ordinary method.

to 50.

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

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

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

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

The reaction time may be generally from 1 hour to 48 hours, preferably from I hour to
10 hours,
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(Step 7) This step is a process for producing a compound (I-1) of the

invention by reacting the 15 compound (7), with a compound (1V-1),

(IV-2), (IV-3), (IV-4) or (IV-5). This reaction may be attained through

ordinary amide-forming reaction according to a method described in

literature (for example, Bases and Experiments of Peptide Synthesis,

Nobuo IR RN EoERoUSE3) Bankprenarsisalorsist gnaheasordinary
isolatidicinGployfPeigamoioP résty 2981 o r@acanatitoc Sinntanttatitnamaer reduced pressure,

crystaiﬁgml%n@5&%p&h&mtbaﬁe\@agm&pmﬂ%ﬁmfgﬂa% S m%;*aﬁon and
Q attained using a HO%’ ¢ “%igt agent well known by anyone skilled in the
S

pur‘fcg?f)&r%@é‘&bc? AL {&tion method, a mixed acid anhydride
(Step Jhethod, an acid chloride method or a carbodiimide method available to

anyone skilagindBe ks he Q@Hd&rigﬁméﬂ&;&@a@mtﬂp%udﬁﬁg fRE carbony! group of
the coSX8 ﬁ tf%g{glrll !qul%nde oxaIé{I chloride, N,N-dicyclohexylcarbodiimide, |

r‘?leut]h ™ promo pyridi rium |od|d%J ,N'- carbonyldiimidazole,

d.phenyl%@ﬁﬁ@pyq gsIrielee Hi*ﬁﬁéh%ﬁﬁ@@pﬁ@lﬁﬂeézf@‘eﬂxampie sodium borohydride,
lithiunNp¥ohligrige] iy 2 bndeithonaiad &\ dNseliStCgintmitlyh BX&IALE tri(tert-butoxy)aluminium
hthmnilﬁ‘}mﬁéle?ét(ﬁ dimethylaminopropyl)carbodiimide hydrochloride,

2-Chloro-1,3- dlmeth¥l|m|dazolln|urn chloride, ethyl chloroformate, isobutyl

chlorofo%%t?@"@lt? DeBAIHAAZTYILP Eﬁﬂ)“i‘ii '3 @lﬁ%’rﬁ@%mﬁﬁﬂm from 1 to 20
equivahexaftloraphesphatéy (hereiféitenrgianme d30 @sfcHddyTib), I to 3 equivalents.

be“ZOt“%@Lﬂa‘&{hé’aﬁ)@t&@{{%’w%ﬁ@)‘é@b’ﬁ&@&b@&%%%y one not mterfermg with the

hexa Iuo 0 phate et fth or ex preferred are thig
resctedy B g O 3 (3 By AN Sy Bl S0 g acH s v o
dioxaig= E}W@Tﬂﬂtt@’@ﬁmmﬁmﬂﬁﬁmlﬁm (bhh‘ﬁjndelethane et al. Of those preferred are THEF,
mixedNOWelieyetahexgearbodiimide, HATU or

benzotriazo I -QXY-1ris dlmetlr tnin ps

hexafluo?(%)ph t]ﬁn){eméjt aziwll'“3 Xé%rrﬁﬁ%r %109 reactcljotr? lfg%aégmfeda Bl from -
100°Cdgnlénsation promoter may be used along with the above amide-forming

reagent. Thaeeuaabl eibaseinglydesafgriemmplauteriary aliphagicminesom 5
minutUsh as fdmethylamine, triethylamine, N,N-diisopropyletirylamine,

N-methylmorpholine, N-methylpyrrolidine, N 35 methylpiperidine,

N, N-dim&HyIaifines- 178 SHapavneydops b isnksd ond Ruribns oy any ordinary
isolatiaz albigyeiGp4t B0 incheB-ehé{PBNplet alnaramadic amiresasivchiaiipyridinépressure,
crystaﬂ;ﬂ%@tgml@w Qﬂ%ﬁ@m @epkc%@iﬁ@” %?cﬂ%&ﬂ%@gﬂ#ﬂ?%“ﬁ‘ot'ﬁﬂ%!{&g Ilg@s&tatlon and

- t tthose for exar;& Ie]pre erred are tertiary aliphatic amines; more
purification it fs tHRIFSTESIR Hes 8P XeRiisopropylethylamine et al. The usable
(Step ’&:bndensatlon promoter mcludes for example, N-hydroxybenzotriazole

hydrate, NehyfoxySpeeiRiMid soducing a compound (5) by reacting the compound (4) with a
comp%nmﬁ’fgi(x%ﬁ norbonleneF 3- dlcarboxylmlde or 3-hydroxy-3,4-dihydro- 5

resence of a bas
0XO- Zotriazole et al. Of those, for example, preferred is

N-hydrossereselirisyoheset abete dnibisrtesrid dammisoexanpy. frsivagyine, sodium
carbor(d¥é; Pht{tMud) @ifbvab) ikgrwsedhamimemayidiaegeaeraliisempbektedde
tr;ethﬁ%‘{@lgx%{@}%? g{ﬁyggnggg £qpivalent of the carboxylic acid derivative (7)

or its reactive erlvatlve preferably from 0.5 to 3 equivalents. The

compourtd{RIPY DS Bt Sirahie e eRdotdQsopiigntpretative to
one edhigedino vétht Gomenticheld. (14fd)bbomoretely Inghidahgyfor example, amino

compoungs 9t Qqul@ﬁJ t@b%&pﬁgﬁd@%p QQﬁﬁ]p(g- ln%ﬂ;a)ne-gﬁ'@onyi chloride,

tmﬂuot%}gg))nrp %llﬁlgsqngony% c]t?orlgeufs)go u@x?eas'gl?o%g} amcl)rr]%é: %@B&yeggl O%rysec on ’9&&. Of those,

preferred are methanesulfonyl chloride, p-toluenesulfonyl chioride et al.

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

relative to one equivalent of the compound (4), preferably from 1 to 3 equivalents.
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mentioned (11-2), concretely including, for example, amino compounds

corresponding to the above- mentioned (11-2-1). 15 The compound (IV-3)

to be used means an amino compound corresponding to the above-

mentioned (11-3), concretely including, for example, amino compounds

corresponding tg the above- mentioned (11-3-1). The compound (IV-4) to

be usedYARAS A Aniifrebriliioead ToirhSHoRGnG RIS apvatcrfering with the
reactiomendionddi{d Ted pxemptretely, imethging, ddoddanripeciaminalgdmpaunds!. Of those,

preferrE@HRSAANIRG IR hR1A00¥E dQ-mertoned (11-4-1). The compound (IV-5)
to be used means an amino compound CO{r%nding}ﬁo the above-

mention&{iF(FISHS dEHRFEIRH IHRILNSE FBI L ARRANG, Ehiith ‘cdipesafadrom 0°C o
50°C. corresponding to the above- mentioned The amount of the amide-forming

reagent {ade4¢ae6 tHRYMAYGRRERMNS-ANsthgnRe: ot 2ARtRe GemBeNIFhn
. and tli1e solvent used and on the other reaction conditions, and may be
minutes t0 4 hours T . .
generally from 1to 10 equivalents relative to one equivalent of the _
carboxyll®EcteERdp BTy EId(S roar fod ek Bt iapie i ¢rdinary
isolatide Seguiiaients nEhpamounteitbr condensatio  piomeiasiairiusecked pressure,
crystal%o\ﬁ?‘%lg&g %th‘!l@go(ﬂplga?e&l&%@()fn H?%h%ﬁ'ﬂﬂS@%S'h?f‘ c()jr g}ﬁ/s?%\éa% Hbsgglation and

__and on the other reaction conditions, and may be géner m 1lto 30
purificyop it AT SRS IR I dNs He " &iiRralent of the carboxylic acid compound
(Step i) or its reactive derivative, preferably from I to 3 equivalents. Th_e
amount ¢}, 33se ta,0e Uged may; a%ﬂ@@%?é?@y%&&%%&%‘ﬁ&ﬁ?d (Sy with a
preferabf,y from 1 to 5 equivalents. The reaction solvent to be used in this
eYano spB 74 or example, an inert solvent. Not 35 specifically defined, the
solvent fanetsechinthonemotinterferdngwitkcthe thactionpandesdntratetyle,
tetraetmmﬁﬁ?f EXARN) @tr@ﬁf&?hﬁﬁﬁ%xﬁm@%iﬁﬂjﬂmgﬁ%%%@iﬁﬁtﬁﬁﬂﬁﬁh@ﬁﬁi{ie etal, Of
DMF, e acetate, methyl acetate, acetonitrile, benzene, xylene,
those, B e P R s e B Ty 32 |
solvents 5 ameté Wfidvesomie sPerRstihy abe espretydetin terfbetutients relative
to onc IR@isEIMERI B lamexample), preferablomathyleagq.shlernige, chloroform,
1’2'0"ChﬁB??ﬁQﬁﬁgai%P@et?Hgéﬁ,'k%eo{e%% s&@énmggs@gﬁgp&mgempﬁam% with the

_may be qenera y from - 10 the boiling point of the solvent, preferably
reactiqofi e e 1% T Radioh MR S e GSHBRATH) Aomhabscidas robipdl). THE,
dimetipled&ially, frameBitde24 HodrsthGnerefemares diNBrent types of the base,

the amidexfatauichRAgERk 5 conUEnRAHGR (p@{@%%ﬁ@ﬁ%ﬁ%&'%q%m 50C to

IOOGcin this step, optionally as combined. Thus obtained, the compound (I-1) of

the invention may be isolated and purified through any ordinary isolation

and puriflatiotcimethive oeyfor eotaraiiidr o demn ttithh esnaupteeiidinfrom | hour to
24 howtgder 10 reduced pressure, crystallization, solvent extraction,

reprecipigation, or. chyomatagraphy 6-5%%(: Meqund aﬁ}'@%\%ﬂ‘%ﬁﬂ%‘ﬁeﬁﬁ%ﬁ ordinary
may also be produceé acco#’dffng t% he¥c§ owing mec% od: ¢
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 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.

- 30 -



10

15

20

25

30

35

33 H3C CH3 y'~ 11 Y' H2N~OH t/ H Z.Ar O z.WJ /Hao z' ~~N~(r)H s(r)c(~
11(( N p process 8 d'laC CH3 process 9 (9) (10)H3C CH3 (8) O'0 O->O
y'X OnOyX-11 process 10 W N process 11 z- process 12 O HOH3C

CH3 (11) (12) OH OL1 CN COOH yO y,Xy'~Q ZW O process 13 ZW

process 14z~ Q Z' rocess 15 (13) 0 (14) 0 (15) 0 (16) 0 R7-.R .

fN R8 Hﬁ%ﬁ?ﬁﬁﬂﬂgﬁ?\ﬂ%ﬁfhﬁ |f%a‘.1f?%°f’)‘f%vél B ARV BT with the
reactiopNod HaRGasr IRGRMPIk, 4RX{N-BpdveB)IW process 16 (1-2) [wherein

the symbols-bavethe seme-mneanings s.apaxal (SEe RIS SR 461f from 50°C to

| sgeclProcess for producing a compound (9) by reacting a compound (8) with 5

1,1-dimethyl-2-hydroxyethylamine in the presence of a base. The base to
be used THEIFaEETAMS M REtATEN AivinE hawietRy kavinerefenbly from 1 hour to

24 hours.

Thus obtained, the compound (7) 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.

The compound (7) may also be produced according to a method described in literature
(for example, WO03/014083).

(Step 7)

This step is a process for producing a compound (I-1) of the invention by reacting the
compound (7), with a compound (IV-1), (IV-2), (IV-3), (IV-4) or (TV-5).

This reaction may be attained through ordinary amide-forming reaction according to a
method described in literature (for example, Bases and Experiments of Peptide Synthesis, Nobuo
Izumiya, by Maruzen, 1983; Comprehensive Organic Synthesis, Vol. 6, by Pergamon Press, 1991), or a
method similar to #, 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 chloride, N,N-dicyclohexylcarbodiimide, 1-methyl-2-bromopyridinium iodide, N,N'-
carbonyldiimidazole, diphenylphosphoryl chloride, diphenyiphosphoryl azide, N,N'-disuccinimidyi
carbonate, N,N'-disuccinimidyl oxalate, 1-ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride,
2-chloro-1,3-dimethylimidazolinium chloride, ethyl chioroformate, isobutyl chloroformate, O-(7-
azabenzotriazol-1-yl)-1,1,3,3-tetramethyluronium hexafluorophosphate (hereinafter referred to as
"HATU"), benzotriazol-1-yl-oxy-tris(dimethylamino)phosphonium hexafluorophosphate et al. Of those,
for example, preferred are thiony! chloride, 1-ethyl-3-(3-dimethylaminopropyl)carbodiimide
hydrochloride, 2-chloro-1,3-dimethylimidazolinium chloride, N,N-dicyclohexylcarbediimide, HATU or
benzotriazol-1-yl-oxy-tris(dimethylamino)phosphonium hexafiuorophosphate et al. In the amide-forming
reaction, a base and a condensation promoter may be used along with the above amide-forming reagent.

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

azabicyclo[4.3.0jnon-5-ene (DBN) et al; aromatic amines such as pyridine, 4-dimethylaminopyridine,
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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 | to 10 equivalents relative to
one 10 equivalent of the compound (8), preferably from Ito 3 equivalents.
-34 The reaction temperature may be generally from -78C to 100C,
picoling, SEpAIHARBAY i toTHBRNT gt Bt P Bfaredgrefsmbiany aliphatic
aminesyiAVtgB eerds haursipleferatly WoOIBO Pty tond4 kioudrs. 5 Not

specnflc%héqgim@%lmgﬁmt :ﬁ%ﬁﬂ&l%&eﬁﬁ%ﬁﬁbm@%@?)&%u1azole
h chat rgﬁmgot Iq%egﬁln&gﬁft tion ﬁConc tely, it incl % A-dihydro-
Y xarr?’ ChiGYots HEPe" ST, (oal PR &’ ﬂ?ﬁd"@fﬁﬁ Hydr
4-oxo0- é@e’té&@za@@wﬁmlél M%i@ﬂ;af@eezt@mnéﬁa)rdfmﬂmk&émm@l@mazoie etal
Preferredh@&m&m%@f%r&blﬁ@emlmmcmhtmd@ (mHﬁ thah)ﬂwwogtme%ed herein

may be Sge 1%% dO(]ggpni]@ ¥ ulva q %Hel % wa e%gof g!onﬁrX aCId derivative
(0] a IO purl atio or exampie, concen ra on,

(7) or ‘ébﬁéé‘h‘f?a‘i?éﬁ‘iatﬁ‘ﬁﬁéﬁ‘?@d%é@ ?ifb%éd?e” cgpyetiiFation, solvent extraction,
reprecipitatiosngiochi QINatp graphysdhank subittieddaisokdtionapehding to the above-

mentloplgélmqt O(Qm&‘m@jy 199!%@;6%?9}{5%&@ Bﬁfgoséggpggtﬁp c%}rllﬂénﬁﬁﬁﬁ’ t@tﬂe above-

process for producing a compound (10) by reacting the compound (9) with
ment"’i‘%dt%h)}l)chlorlde In place of thionyl chloride, also usable is sulfuryl
chloride BreplrogphodEVekychie ndel ateals dihenancawntpofitidionytglleticeto the above-

mei}tl&%@ﬁ@%ﬁ&?&eﬂexﬁﬁﬁ@félﬁﬁ%ﬂpt@ HQiLGViVRIERTs E%l@é%%ﬁ&h%ﬂ% the above-
memmnghl é;ﬁa&e t of the compound (9), preferably from 1 to 3 equivalents. 20 The

mperature may be generally from 0C to 100C, preferably from
OC to 50@¢ W@%&é@hﬂﬁ@m&y%@@@%mmﬁm@@m@mw@g to the above-

mentidhQUS-Prefeabbannd B gnbneiam e 2dhay tsniyalsresiticply defiacde above-
the,r tf n solvent to be used in this step may be any one not 25

mentianed (?lgﬁ
Interfering with the reaction. For example, it includes benzene, methylene
chloride, ORI MEH AR sl PFFiS HbEEIHEEORR BB FOFTSFRPI Iy to the above-

mentionaly( et jsalatedeanid gutifieddheouahl g ayardtoanousdiatioaspadling to the above-
mentlcgllégf(lﬁagl method of, for example, concentration, concentration under
reduced gpressure cré stallization, solvent extraction, reprecipitation or

chromatQgr&SHYBFHGY subifbReet Eb TSAMAGH R S BUCRTERP i o the above-
mentidgedsiibfoctetkteithamvixtisge for (Stepp kOyiThis Stepdsidsprooesgsifding to the above-
mentid¥QyickIg a compound (11) by reacting the compound (10) with

1,4-CyC|OH%)§1%‘IO%%ItO? rénaonqgml%mxlggnl%akg%ltglﬁ)l l?)e:[ b}ge ﬁa%? \rilzg’? efp%nt()i?hg on the type of
the compound and the solvent used and on the other reaction conditions, and may be generally from 1 to
10 equivalents relative to one equivalent of the carboxylic acid compound (7) or its reactive derivative,
preferably from 1 to 3 equivalents.

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

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

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

acetate, acetonitrile, benzene, xylene, toluene, 1,4-dioxane, THF, dimethoxyethane, and their mixed

S37.
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The base includes, for example, butyl lithium, lithium

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

amount of the base to be used may be generally from | to 10 equivalents

relative to one equivalent of the compound (10), preferably from 1 to 3

equivalents. -35 The amount of 1,4-cyclohexanedione monomethylene
solvenaiEHB B visum it YRR RN NG TE Hor SRRt S TR op FemPle,
preferabljunvetlemtefdiierte mplouridr (i, d) 2 phefdraiviy dnemck tondrikouriVNBdsall he

reaction-feMperaiH 'E@n{Eé}XtB% Qﬁ?%@ébﬁé@l‘i@r HRE- f@°&@%eﬁf&fﬁ{£%{nfr%e
50C The gctlon time may be generally from 10 minutes to 24

SOiV@“ﬁSﬂﬁffr?JE f@P&bR}?r 10 minutes to 12 hours. The reaction solvent to be
used in this sratiensipnbaraineaweerdiyiftarf@ring Wthothie Prefectioi feonul3 to 24 hours.
includesotw&&amni&&%&ﬁlﬁ@%re%& tREthytl ety eiberiehakh®Eondensation
romolb rose gé%fser ed 10 F Bgysag c;tal ed the compound (11) may be
P |so1]é% pur %ﬁ?oﬂ ?1 y or |solat|on and purification
method Ehwkéaeai%ﬁpw emwﬁé{réh%%ﬁeewaﬂ@wh%w&d%@w purified through
any or{FeSe WEatisalvaehpe Kiradtio metiysial]izatinn e resigidtatnOtoncentration under
reduce‘aﬁﬁ%%@é@% %BQ&&EOQOE&UQ%F%Q&%HS94?%%&‘5{%%%9@#E&B uibsRay be

subjected to the next st is step Is a process for
producing’8 CBTHBEHE %f%stbﬁ/waeﬂwg% Yooty a4 ositising i following

method:he 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 to 10
equivalents. The reaction temperature may be generally from 0C to 200C,
preferably from 20C to 100C. The reaction time may be generally from 1
hour to 72 hours, preferably from 1 hour to 25 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 30
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). 35 The reaction in this step may be attained in the same
manner as in the above step 3, or according to a method similar to it, or a
combination of the method with an ordinary method. -36 Thus obtained,
the compound (13) may be isolated and purified through any ordinary
/X\isolation & gication Qethod of, for example, conrc
Y oncentrﬁz'g' reduce prgssure crystalllzathgn vent extraction,
Z- 7 reprBeipitation or ghrorajpdrs gl SubfsEed 1o Tol
pificatiof, may be subjectgjo BaNext SfeRe @Step 13),7his step is a
g) process for producing a compgl)md (14) by reacting theggtigtpathd (13)
with a compound ¢1-G1, in the presence of a base. The reaction in this
stepMay be attajned fh the same manner as infthe above step 4, or
FTglng toa @o similar to it, or a com jon of the method with an
|nary metied-*0 Thus obtained, the d (14) may be isolated
O “and purified thraugf 'any ordinary |soI§t|9¥f
prazxamiple, corféentry .
crystallization ent extractlon reprecipitatign or chromatography, or
not subjectég;tg sdtikion and purification, it may be subjected to the next
step. (Step 14)13% This step is a process for prgducing a compound (15)
by reactlng the compound (14) with a cyan compound. The reaction in
&b may be attained fAlthe same manner @H in the above step@OOH
ing to a method sifilar to it, or a combination of the methcg

ith an
_x Ordinaty method. Thus ined, the compqQund/(15) may be iso! and
Y yed through qﬁ Fy—-20-isolgtiOnane purification yréts for
2\ & I%“"‘Ef‘éhb%nﬂ Bmﬁeﬂtsa}tJIOﬁ under Bduced presburg

crys jon pratsrdmatdyraphy
{181 subjected to isolatibn and purlflcatlomiﬁi may be subjectééto the next
step. (Step 15) This step ig,a process for producing a compound (16) by
hydrolyzing the compoungi‘S) 25 'I/'he\reaction in this step may be
attainedin the samg,m IRis indHNe aboevwe step 6, or according to a
Hnéﬁad@*ma‘ilar HNit, or' a combinatiodyEfhe method with an ordinary
r@ethod Thus obtained, the compound (16) may be isolated and purified
throughtany ordinagy-gisolation and pugifigation method of, for example,
concentraion, concentr@?on under reduced pressure, crystallization,
ﬁ Xtrac“%ﬁh t:sl/«gitation or chromatography, or nogsubjected to
ﬁg an, 30 pyrifieation, it may be subjected fp the exilstep. (Step
) This step is a process for producing a corﬁpou d @
by reftfhg the compod (16) with a compoliiek(IV]
(I-2)

of the invention

(IV-4) or (IV-5). The reaction in this step may be at
manner as in the'¢is6¥ébstep 7, or o

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

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

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

10 equivalent of the compound (8), preferably from I to 3 equivalents.

-34 -
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35 according to a method similar to it, or a combination of the method with
an ordinary method. Compound (1V-1) includes, for example,
N-methyl-N-(piperidinoethyl)amine, N-methyl- N-(pyrrolidinoethyl)amine,
1-(2-aminoethyl)piperidine, 1-(2-aminoethyl)pyrrolidine, N,N,N' -37
trimethylethylenediamine, N-cyclohexyl-N,N'-dimethylethylenediaanine, .
N-ethyl- NSRS HOMPD1 SIS % s hidiimd 10-9) iikitduetagply from 0°C to
50°C. example, (S)-1-(2-pyrrolidinylmethyl)pyrrolidine, (S)-1-
(2-pyrroliginymethybRineHdiRg e Astlily EoRiR@FIMIDET by IBIREIRG By from 30
. A%Sﬁ%—éiéz 5 IElperldlnylmethyl)pyrrol|d|ne et al. Compound (IV-3) includes,
minuley b ey }r%‘ﬁ‘ , 1-methylpiperazine, 1-isobutylpiperazine, 1-
cyclopehtyipiprsragates deRhadcthhyraetioprrdioint 2o dloyaalzimthivstep may be any one not
interfeﬂir@thfw}ll(t:ﬁg)‘e(?wm?llm@@’@iﬁ‘j@?i?h?iud%? ml\ﬁ)%!%h (%}/cﬁi))mfémﬁiﬂﬁ@tf@ﬁene chloride, 1,2-
) exam =(l- opentyl-3-pyrrolidinyl)-N methylamine or. _
il e K RO R el foe o Prefered
are chipfelgeasmbpdsisrbiide. (1HESrdpylpyrrolidin-2-yl)-N-methyl-
methancaminétahal, hausmhiaided) the tompatenddd payifitdnerinyRatipBrdinary
iso]ati&p‘?{}_{f&%ﬁlfﬁ?égﬁ%g ﬂ%ﬂ‘gﬂ Iﬁ)q 5%91 %b C&Q%]RFQH&@I ¥&§9&!§&'§%9H9der reduced pressure,

jurification method of, for example, concentration, concentration under
erystalEatie g YR O SO SR KR A SOy OB BHERY +RRECHINSHSA tGyisolation and
purificehvoniatogrepiwidd helsompotnds (1-3), (1-4) and (1-5) of the invention
(Step SNAY be produced, for example, according to the following method: 0 R7 O
R70R7_ZY"XN'~NRa Z' X ~N~Z1 11 ~R61-Hal HINHN  (17) .2
olinz o &Yz—(?ns£e BBEES PR IS f 6"’6?."%@3??? oF i Ps %‘?}.25“6‘“(1 (9) with
thiony{£b®yr{de4) (1-5) [wherein R61 represents a lower alkyl group; Hal
represerispihaidaanaiomnsand ke aimer Snhols Haveddhe SRRMorus oxychioride et
meanings as above]. 20 (Step 17) This step is a process for producing a
compound (1-3), (1-4) or (1-5) of the invention by reacting the compound
of formuieheiamayni pAtDyw ehlquidy b5y braswd/eintide sansredidramtitrtHeequivalents
relativeco pecafytivelaheve:mentionadl forprefar{dhl Jronith ta Tempalsad.(17) in the
presencef ARASE e a&a@@p%%%éﬂglwﬁo@wmB!ﬁc§89é'fépgmy from 0°C to

hydride, potassium hydride, calcium

50°C.

The reaction time may be generally from 10 minutes to 48 hours, preferably from 10
minutes to 24 hours.

Not specifically defined, the reaction solvent to be used in this step may be any one not
interfering with the reaction. For example, it includes benzene, methylene chioride, 1,2-dichloromethane
etal.

Thus obtained, the compound (10) may be isolated and purified through any ordinary
isolation and purification method of, for example, concentration, concentration under reduced pressure,
crystallization, solvent extraction, reprecipitation or chromatography, or not subjected to isolation and
purification, it may be subjected to the next step.

(Step 1)

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

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

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

one equivalent of the compound (10), preferably from 1 to 3 equivalents.
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25 hydride, butyl lithium et al. Of those, preferred is NaH. The amount of

the base to be used may be generally from Ito 10 equivalents relative to

one equivalent of the compound (I-1-1), (I-1-2) or (I-1-3), preferably from

Ito 3 equivalents _3g Concretely, the usable compound (17) includes, for

example, ethyl |od% meth | iodide, methyl tnfé pro yIsquon

methyl MESAVISHFoH el i H‘fif"p?ﬁ KHBTRPISLDB SRS KHIRH PoPSFriday be generally
from 1 ¢ehiyl BromidecetekitiTe ameounivdéthel dompoanenl(ZPioptsdersidy fraaylbe 3
equiva@gierally from 1 to 10 equivalents 5 relative to one equivalent of the

compou -1 refer fro . NO o

Cpecioa R A e e T et e S Bl from 75
to 50°Gny one not interfering with the reaction. For example, it includes

N,N-dimetbyéenoamidandHE ehala[Theceactiohiemnperatisesmpayidebly from 10
mmutege(neﬁlmlfgom -78C to 100C, preferably from OC to 50C. 10 The reaction

time ma)é be generalli%from 10 minutes to 48 hours, preferably from 10

minutes YB°2ARERIF SO ARIGUI AT this TORPBLIRFTY-2)° PPi4Y 6H ng)with the
reactiomaydedisdiatdor anadnplrifiett thiobghetianytordinatyrisbldtidrnd]. Of those, preferred
;s THROUrIfication method of, for example, concentration, concentration under

reduced res rystallization, vent extr tio jtation or
ot A BRI e BOBBLA T8 1 T NGB ok ave any ordinary
isolatmb@adrmmff@mexamwled a&é@reﬁngtt&tmwﬁmmmtgqm@ﬁm@tl@ gnwxeduwd(pressure

oot PR PSR N0 (i COW )N, mé prces

Wherein Pro represents a protective group
(Step ¥k an amino group; R9 represents a hydrogen atom, or a lower alkyl
group; Riisrepsesentsaashys pgatcatoazomiowsad alkybgreatpnamhaidmpound (11)
with aTQYpP or a heteroaryl group, or 20 R9 and R10 may together form a 3- to

9-membered cycloalkyl group; and the other symbols have the same
meamng@‘éé‘ E\ﬁg}d(lg‘f efg;)ﬂfur]c acid, hydrochloric acid, paratoluenesulfonic acid,

trifluoroacetic acid ¢t al.
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 to 10 equivalents.

The reaction temperature may be generally from 0°C to 200°C, preferably from 20°C to
100°C.

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

. 48 hours.

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

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

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

according to a method similar fo it, or a combination of the method with an ordinary method.
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This step is a process for producing a compound (19) by reacting the

above-mentioned compound (7) with a compound (18). 25 The reaction in

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

according to a method similar to it, or a combination of the method with an

ordinary method. -39 The usable compound,(182 includes, for ﬁxan‘ﬁ)le, "

I-Bo C_plgwé?m@’niqgg% 9%?88’6?6&%{?}%?6 isolated and purified through any ordinary
isolatich- behpylidicytarbonirbpigefaziven lacetyipipetanireondetionzoyipilse radiped pressure,
crystalbzRBRZIRINE %N S1, A pllipkaRiainedsdha:c aMoURchl NuRax%dS isolation and

puri ﬁc|as,{olated an %H{)ng% J%ct)ﬁueg&%n%(eord_mary 5 isolation and purification

Matho "8F, Yor eﬁample, ¢oRcentration, concentration under reduced
(Step Igdessure, crystallization, solvent extraction, reprecipitation or
chromatogisaphyisarpnedesuhjesieshigisolatigand 1pusifiealiong the@ynpeind (13)

with 2 SHRISEIGA (O NG nEX], JUER. (3Hen, A9) This step is a process for producing
a compound 203 y removing the amino-protective 10 group from the

compouhBeCEaY EBtEIE SiFrRERBb IR Step M 8heriB amiABepRo tB ivPgTE Sj5P - oF
accordmgyohemeimovedilaceoiding tomabmethoddeserited withteratdnea(fonethod.
examplepRIQiGGHvG @r{&&ﬁgpl{hl%r%ﬁ‘ iG-S YNGR W6 G fﬁ?&r%ﬁ'aﬂy ordinary

) 'Ed., John Wiley & Sons %‘? 91), or a method similar to it, ar a combination

tsolaticyt g RGBS B0 S 5??%’??8%?188‘?ﬁeﬁﬂ§tb°6‘taﬁ?fé°83‘?ﬁ8°é‘o‘%%€6dﬁ%"(%‘b?mssm

crystalffragidve sisotated tastd urifiect i roughoady endingrphy sosotatidncated to isolation and

purifidRibiGatian voelbreaf danexamplg, concentration, concentration under

(st %duced pressure, crystallization, solvent extraction, reprecipitation or
chromatography, or not subjected to isolation and purification, it may be
subjectefhis 1B aaretey. (SrEpdroPT ACsRY S 4l prdrasectorphodowind (14)

with a@y&epapnehd1-6) of the invention by reacting the 20 compound (20)

i | . | )
obtainedyy), l%@?&g%ﬁ?&%%% &%&8&@%‘?&;@%@& ;}[Jh%erredi”‘s‘%%{gﬂiﬁb@éstep 5, or

step is so-called reductive tion, in which the compound (20)
accordigg (dMRARRLS ERIADUR @12 £y P il €S iR <shod Bl s R e ey
agent to Givedhieomj dunchibandf | theniwienisohrcihadipaiiechmpgundg ordinary
isoiaﬁg% Ja}xﬂﬁmﬁgﬁi(ﬁ? ﬁﬁm91?&9%9%@@%@;&@(9&9@&@ﬁ%ﬁe@&mﬂer reduced pressure,
1?/clohexalznone, _cgctlohelptanone,t.aceto#,e, 3- enta‘[;;ne, 2-bqt§an{3g?, olati 4
oY Sy O R B s R SR A ™ S TR R i W Bt iRyt 1 1sotation and
purifiqatispionaldeisyuéj dgob ttyhaldetypte.-et al. The amount of the compound
(Step (2}1) to be used may be generally from | to 10 equivalents relative to one

equivalent of the.compound (20),, preferably from | t ujvalents,, The
oable LB R AR 8 BRI o 09
diisoprogyletRsAEifetR-HePMIS PHEINE D NLpratr IpyHsTiaiie the above step 6, or
accordirgnethylpiparidinaebal, drheamonbebihbenastdo behuseddnay bethod.

generallyfﬂﬁ%@b@aﬂ?eé, %ngﬁlp%tlﬁir . lf%tMaJ‘the AR la’h‘éﬁ,%‘ﬁﬂh% ml%ugh_any ordinary

compound (20), preferably from 0 to 2 equivalents. The usable reducing

isolatigpapft REIicRESTTBIiRd T ZHEERZ NS FSERE cRtReRERon under reduced pressure,

crystallization, solvent extraction, reprecipitation or chromatography, or not subjected to isolation and
purification, it may be subjected to the next step.
{Step 16)

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

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

Compound (IV-1) includes, for example, N-methyl-N-(piperidinoethylamine, N-methyl-
N-(pyrrolidinoethyl)amine, 1-(2-aminoethyl)piperidine, 1-(2-aminoethyl)pyrrolidine, N,N,N'-
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NaBH3CN, acetic acid-NaBH(OAc)3, sodium borohydride or al. Of those,
preferred are Z,nCl2- 35 NaBH3CN, acetic acid-NaBH3CN et al. The
amount of the reducing agent to be used may be generally from | to 20
equivalents relative to one equivalent of the compound (20), preferably
AT to 5. equivalents. -40 ecifically defined, the reaction solvent to
imet B R o A e e B om. ana
(piperigigaeratenineRides, for example, methanol, ethanol, chloroform,
methylegemgiasitley TH e idedixaraplal Of mparfiekanmeae angyrrolidine, (S)-1-
i ethylene chlori reacti erature may
e e e e eacton
?‘Pe“dfi’llﬁg“ﬁﬁ’?a)i})ﬁg‘@’@ﬁ%’?amrom 10 minutes to 48 hours, preferably from 10
minutesGon2dineUiis-Thius! abtaifve exdheleompeatipgift-6)imal bebisplatedazine, 1-
cyclopmﬁHéQEQeEQ@mwmﬂ{M,2]-%Wﬂ@%@lgﬂﬁw@@ﬁ%{hmm%&éet al.
for example, con segr%t;%], é:onrfentratlon w_de_r _reduc%&_gfessu e, :
crystallization “E8ient B SeeH A0 TS BRIBi T Y5 WIS tB{ffﬁéﬂW A%
methylgovnpouhid (sobalybf thigtiehdintion-nStadayiixi eZ74R6 p O (t~-t) [wherein
X1, Y1, Zompshi¥ (pash intere ndeathnigRnre3eXapasiblne BAGUPR QF-R-methyl-

nitrogen atom, but all of 15 X,, Y,, Z, and W, are not a methine group; At
meth.anreeaml ¢ et

presents an aryl or heteroaryl group optionally substituted with a lower
alkyl grolipis@bwistaikossrpans (b afobe insgeienanaydacsoeseheat aprified through
any ordgicaietfland ndfianniheoihbsSinbals pice dhe sameasanevehibayinder
reducel RIQHUGEH AREAAABIO NS MERo J%b‘?@ét@ﬂ%ﬁ%ﬁ’ %Jroc‘i\(m%t%g%g%e’
using a compound of a formula (A). O haZ~Y, x, N N Ar- é 2 W,
R6 (22) O'protwsenst (A So'pohe s tesyAbBIShEaE brewaned: for example,
according aning® BenaloweihofStep 21) This step is a process for producing a
_x__compgund (12-1) of the invention b 8acting the commund 6A) with a
(

o 2)rin th pf e‘-i‘e _ se an\@/a/ i st. Efii%a'
includes, for example odium carbonateyce carborate, cesium

=2yfiloride, 25 calcium carsonate, sodium thri&e, Ddium carbonatgl,ocesw
“potasditrit carbonate, pBtassiufhiphosphate, potassiurfradetate,
potassium tert-butoxide, triethylamine et al.

o] R’ 7
Ay : R

Y P S P S
I X S 77"y JL T - N/\/N\
WA 61 : N W ' b
( R W RH1 or ( R®1
0
m2 {m” 0 m2 o
5 ™Y !

{I-3) (1-4) (1-5)
[wherein R®' represents a lower alky! 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 2 compound (1-3), (I-4) or (I-5) of the invention by
reacting the compound of formula (I-1-1), (I-1-2) or (I-1-3) of the invention, which is within the scope of
the above-mentioned formula (I-1), with a compound (17) in the presence of a base.

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

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

one equivalent of the compound (I-1-1), (I-1-2) or {I-1-3), preferably from 1 to 3 equivalents.
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The amount of the base to be used may be generally from 0.1 to 20
equivalents relative to I equivalent of the compound (A), preferably from
Ito 5 equivalents. -41 The palladium catalyst includes, for example,
tetrakistriphenylphosphine-palladium,

dichlorobistriphenylphosphine-pallag) ) oy .

ictlorort 1T RaTS T RN SR e metoyt e
methylge@usieaethy spHenaionsbh st panbionatn tmbiksritdecasudipalppecthyl bromide,
ethyl bgen@eadtyaifrom 0.01 to 10 5 equivalents relative to 1 equivalent of the

compouil (), AETEIRDIY AL 05,0, B equiyalents The SRR Weguivatears

_includes, for example, the compounds produced in E)%g?% €sl,4, ,

relativety %ﬁé%}fﬁb&ﬁf"&%ﬂiﬁem &11bk Exinipte UpyAdirrd b i Aéup equivalents.

pyridin-4ylispeoifiic: Boid{ipydimhidioesiytbofoaic tadielpsed in this step may be any one not
interfeATE RHIPAURYE A N3 WROK DI ARiflies e AR I HiRaR RO FARIC L0

acid, 2-methylpyridin-5-ylboronie acid, phenylboronic acid, (1-methyl-| .

F-pyrazO S SRR AT S: " Ko USEUMCATR v 1 roRlglisly fom 0°C 1o
50°C. solvent may be any one not interfering with the reaction, and includes, for

exampleritiulans aivealdimatin ehar R dolueae THukddiexmneson 10
minute?%gﬁ?eb acetone, methanol et al. 15 The reaction temperature may be

generaﬁ)y from 0C to the reflux temperature of the reaction solvent,

preferabhficiviasemn b siieratfed 1 86 oThe ranetiorispheheay peified through
any or@i@neraijfionadd. fuhidiussde Makeus fprefenaily foataddiidQussdaddion under

-1) I i e

e e B i e

symbolsgg\‘écﬂ?@%‘&?ﬂé[éé ofBe )y epataop Py RRtadad RrripBlisaagrding to the
followproduting a compound (1-2-1) by reacting the compound (A) with a

/Y\\compouncP(ZB) in the_presence of lithium chloride and a palladium

Z° “Catglyst. *5.The ount,@tpmiurrszﬁb(ide Q b‘g\hse ay be generally
: 1 to 10 equiualénts relatiﬂye;o alent of the compound (A),
e S adiu lystincludes, for

al &
xample, tetrakistriptm)ylphosphiném all&dium,
Jichlorobstriphenylphosphine-palladiugn,
dichlorogs,)l'-bis(diBﬁ@ﬁWp‘%sphino)feroeene)%g?ladium, péﬁgcusjsmlg
acetate et al. The amount of the palladium catalyst maybe generally from
+ 0.01 to 10880 equivalents rglative to | equivalent of the compound (A),
z” referablys 05 to 5,equivalents. ;Flte,compound (23).includes, for
A j-n- utyltiﬁ§ Fine 2-(§i-n-bu pyn ﬁ)e}l al
NH Wﬁ‘ ’ # (ik/ '

N

10
, \VR

RQ

process 20
o (20) o (1-6)

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

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

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

according to a method similar to if, or a combination of the method with an ordinary method.
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The amount of the compound (23) may be generally from 0.1 to 50
equivalents relative to | equivalent of the compound (A), preferably from 1
to 10 equivalents. -42 Not specifically defined, the reaction solvent may be
any one not interfering with the reaction and includes, for example, DMF,
toluene, THE 8.14 -dioxan %) a etone e%a he reactlon
tempera¥ure may cf)‘amsc(?hner @ ]r]c?m U &3 5Féeo]f %oc—
homopipgation é&vwiow@@%k]pm?ﬁw&@ﬁrmhﬁmw@foh@@@@m@zme L-
benzylp@aeiion e may be generally from 0.1 hours to 72 hours preferably from

0.5 houﬁ&?o]o?aﬂ%‘ MBie CQH%&RQQ 1§ l’ngl SEN ?‘Q@H 1u121f;|' 2 upﬁ any ordinary

isolated and purified thr any ordinary  isolation and purifi catloﬁ'
isolatiqp, apddgurificaPrRsthple fcbn capttalfotr cEHERRPatigif (APt d@gduced pressure,
crystalressurelveny statlizattorgsalyentiexradiiomatepredipitationsobiected to isolation and

purlﬁcgpggmﬁ;ggr@qhgje;@ﬁ(pmggg@Qipf a formula (1-2-2) of the invention: O
-Ov'X, kNp Z; R6 0 W, 0P o0 (1-2-2) [wherein E represents a lower

(Step 1 ﬁ<yl group having from 1 to 6 carbon atoms, or Ar; and the other symbols
are the Sameiasiabowshmay bedrodaesdmioneddMls, movoiditheentie-protective

group fRIRMOG MG 155@:1?!11?14& (Mh@lai?c% s&%PP@SS 2315 (Stelir’] 23) This step
is a procgss for producing a compoyn actln the,campou
(A) Wltf?@lec%%n obnd 5\% nte’p e%s)eehcemé%) ase he LS %rggscnged m

hteramw&ffdééawee%a?ﬁﬁr@eééﬂéqm laé?u@ﬁméy}abf%w c‘é’rhéfﬁéftez%ﬁﬂ.hﬁphﬂ Wiley &
Sons, BArboneiexsoaiumindodeehalorbinkieramanhahdieiase tadbenysedhod.

may be %ﬁ[}%ﬁﬁ%‘g&% AR AN EAYNASTS 1 %@é‘éean? ﬁr‘ﬁ?e‘d'h%"“xgh%‘;@&dmary

compound referaz{y from | to 5’equivalents. The com ound

'Sola“?ﬁa'ﬁfb@g*fﬁa?t&’dﬁ?m@d efhra‘“ﬁ‘&lml%’ﬁaéﬂ’b‘f@’i‘fféb%ihéP“ﬁﬁ‘fHﬁBﬁ’%W&ﬁ% pd pressure,
crystzlileohol shahwhendids, aclowdrialiyl grobprandingiydesiphehiicted to isolation and
punﬁcgflg}{dﬁqgg #ayglgﬁg%@éptg,ﬂ}gmg%wndme et al when E is Ar. 25 The

(Step ) mount of the compound (24) to be used may be generally from 0.1 to 50

This step is a process for producing a compeund (I-6) of the invention by reacting the
compound (20) obtained in the above step 18 with a compound (21).

The reaction in this step s 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, eyclopentanone,
cyclohexanone, cycloheptanone, acetone, 3-pentanone, 2-butanone, 3-methyi-2-butanone, 3-hexanone,
formaldehyde, acetaldehyde, propionaldehyde, 1sobutylaldehyde et al,

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

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

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

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

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

relative to one equivalent of the compound (20), preferably from 1 to 5 equivalents.
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equivalents relative to | equivalent of the compound (A), preferably from |

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, THE et

al. Ther, ctlon a n rally. fr m 0C .to the reflux

fermperea e B S e R B RS S oy one o
interfexpg Bl thgarHen Sut GOPCIRSY rwaly%“é W?r@rﬁ@@hsﬁw gigloroform,
methylB@LEBicpraierably fiaiv R haurstahba:hauferdduis abiikingdethol, methylene
&ompound (1-2-2) may be isolated and purified through any ordinary
isolation and purification method of, for example, concentration, .
concentrdifdf ikl RRTRAE B‘f’é’s’%%%@“e@]&%fg‘fﬁlngtfﬁﬁ 00cHvartferably from 0°C to
50°C. extraction, reprecipitation or chromatography. A compound (I-2-3) of the

inventionpay, A&RINAUGEH bl fXAMPISACEUMNGR then JALOMWIRG ably from 10

éélz 9 R91 ROt O NH ~5) R92 N x, 11111, Nsp /R (A) process 24

minutes % "0 0 (1-2-3) [wherein R9' and R92 are the same or different,

each represeritinged. iydeogerratdintormay bwése laikglagAanpifiadtee Rbamnerdinary
isol atlﬁ%dtﬁkﬂﬁbﬁﬂgﬁm&ﬁwiﬁf the éﬂﬁf@ﬂ@%@ﬁ%ﬂti@t%ﬁhi&h}mﬁhagﬁl dndermadd pressure,

d nitrogen-containing aliphatic rin tlonally having
Crysmﬁlqus%ﬁhseon‘tfgn an m% hegrfeglr?% qog ar§l {ﬁren%ta s above]. (Step 24)
This step 1§ %ﬁ%@éélféﬂb @E&iﬁ@%ﬁ‘éﬁmpound (1-2-3) by reacting the
compound (AP 15 with a<compound (25) in the presence or absence of a
APQ\SQ( z Q{eruadud r example, potassium carbonate, cesium

(Z’%rb 3 odigm hydridg, potassium phosphate, sodium carbonate et

chlori

O
equw lents rejatiye to 1 equwalent of the compound (A), preferably from |
to 5 equivalents. 20 The amount of the compound (25) to be used may be
generally from 0.1 to 50 equivalents relative to 1 equivalent of the

[wher&@ MRoNg, [k W@@lﬁﬂb’eﬂ&ﬁbﬂﬂ@ra}g@%ié{%@ﬂﬁﬁe Mouspesfiralbn atom, but all of

flne he ctio olventm be any one not interfering. with the
X1,Y1f_ éa%lcofﬁ)\ft ”?’([: uI et HFO gré);(l repg:ﬁ?ét ﬁn aré’! thi pyng] ou opt10nal!y

Snbstiqgﬂgiéﬁ}éh bé}%ﬁg(yj_ goajbﬁdﬁgcqqq:exbg@up, a halogen atom, a cyano group etal; 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).

@2)

> (I-2-1)

process 21

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

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

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

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

to 1 equivalent of the compound (A), preferably from [ to 5 equivalents.
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25 The reaction temperature may be generally from OC to the reflux
temperature of the reaction solvent, preferably from room temperature to
150C. The reaction time may be generally from 0.1 hours to 72 hours,
preferably from 0.5 hours to 12 hours. The compound (25) includes
may be LT AT F R 80 S SRy COTRISH e bl
dichloxstiiticehon! phethbdcatafed exa digitoredntdrgfarbandehesehiratforiasaeiarpalladium,
palladiigtlde@glgregsure, crystallization, solvent extraction, reprecipitation or

chromatograpfyi; 11 RGN &, 11e S8R 22.and e Slep R3x BeITGE 10

. isacase where in X1, Y1, Z1 and Wi, the nitrogen atom Is adjacent to

equivaiRps I dirrtvaRIER i SErRasnd (AdrmpeErblyien POBIT Fauoplsnts.

the invedlioronthOuNR) RiiHeY -G ¥R The oy adindd/ b Wedd/vh Oxdhples 1, 4, 32
and 33H3C or (1-7) (1-8) (1-9) 5 [wherein the symbols have the same meanings

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

(for exanpie IBIHIAI o GFATE EREMIBRY: REFEM Vol PRI NG ods Pppidin-4-ylboronic
acid, ppEp@lip633)ouma peathbeimitanmniidor a:dbonbiratioh ditbbagatrddnithlboronic
acid, 2aRQrdIRAIYIEINAG. A GOMPARA KT Rk At {he 10YERURN- R L= R Mic acid et

NH O (1-10) 10 [wherein the symbols have the same meanings as

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

(for examiplepswid95)z dsBoyd.dhereaeinbactimitaranlie am anesmibiratismovith the
reactidhemetbodawitbr araarslinamy metkodol disasewiese therfasmuie, (EHON heioxane,
benzexfgrﬁ%&éf'&tﬁ&&)etgf?’)’ (1-4), (1-5), (2-6), (I- 7), (1-8), (1-9) or (1-10)

which is within the scope of the formula (1) has a protective group in X. 15
Y, Z or WhEHEAHISIERPS #iEE B dy BervEo i @ condist tHexdeammgrgture of the
reacticcoivipounghéfitaiilyeob)ectiveccqmpuind. Blde&(protective group may be
femOVQdIﬁQ‘EQJ&lGQﬁ%@:ﬁ@?ﬂ%‘%@&?ﬁ%ﬂﬁ% b mr@wez(mgxga@my from 0.5
Pr é ctive Groups in Organic Synthesis, by T. W. Green, 2nd Ed., John
hours Wﬁ ?7%'r§ons, 1991), or a method similar to it, or a combination of the
method Withcampraliddly-1) may also be produced according to the following method:

Ar—S8n{akyl); ©3)
(A) = (I-2-1)

process 22

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

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

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

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

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

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

to 1 equivalent of the compound (A), preferably from 1 to 10 equivalents.

_42 .



10

i5

20

25

method. 20 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, andestieeriEatyelnd Biottatier AUNPIhBR0RA BBURR Y thisrfoting with the
reactioaboviefoiesla(dgxanthe IOV e fanmulddl- 1)4-(ielaiy, (hilzchp, bLeB)pe et al.

(1-2-1), ﬁ’%‘gfgabtﬂfgtéﬁge%{zu@'I'géf})oéjg'e?rfél’lﬁ}'f%nﬂ)é]d’(&%ﬁé’gﬂ@'tgkyze)lmure of the
cacti S?ﬂ gl% or 1}%} which |stW|th|n the _scq5 e of the formula (1). Th_e_se
reactiog SO IE AR BECBFRISY FB LU & klteTs acceptable as medicines
accordingitoanasrtdirvamanistbograhdiom thé bonsrtry? thersaprs aradthigom 0.5
hours @StEFAAY be converted into free compounds also according to any
ycon A A GO T G B ac FyRU BT aoveh any ordinary
isolatippidistibeaien gIythadridivicrenr Saner e atifaescyatish graeaseduced pressure,
crystalfivitaiesophasphiaias carpenialesal alshowartoghylsulfonates (e.g.,
methanesyl,anaies, tHiyaromahanssilfanatss, rthanesulfonates et al)
arylsulfonates (e.gg benzenesulfonates, p-toluenesulfonates et al),
organic acid salts QEg fumarates) succinates, 10 citrates, tartrates,

o

E—@x,@faiag ndleates eNﬁ),\affd ifio acid salts (e.g., glutamates,

aspartajes . Thgebase addition salts include, for example, alkali
atal-¢ i&°d., sodium salts, potassium salts et al), alkaline earth metal
salts (exg; um salts, magnesium salts et al), ammonium salts, and

organig,base (e.gi.-gaanidine, triethylamine, dicyclohexylamine et al) 15
addition salts. Further, the compounds of the invention may be in any form
[whereyp Fyapiteea(s e SoTehtds orimainYae Somddarrabs airnsy Re Ao ARddlmeter symbols
are theofatheaforbowtd (1 aindpthéicgh frnasepticallyoatice plaldddblisrnaptiog:
administered orally or parenterally. In clinical use of the compounds of the
invention, ghagp@qﬁytically-acceptable 20 additives may be added thereto
to(fgrmulate various prepar@t%?ﬁ?s in accordance with the intended
administratio?oggSL%ththereo . Various additives generally used in the field
of pharmaceputica compositions may be used herein, including, for
(Step ggample, gelatin, lactose, white sugar, titanium oxide, starch, crystalline
cellulose, hydroxypropylmethyl cellulose, carboxymethyl cellulose, corn
starch, mitFotF<taAIMecH A RFRRIPBE H FARIRLY esitinTsrfdtashesanpound (A)
with aahmpinate2an hy droprie@iccalcitiasphosphate, citric acid, trisodium citrate,
nydroxy BRI SEIIOS e AR Sarhifan J8ibh ARIE ERICR RO BRI nare, sodiumn

. sucrose fatty acid ester, polyoxyethylene, hardened castor oll,
carbonais, SAMBVH OIS REH magnesium stearate, light silicic acid anhydride, talc,
vegetabl&hwiknpemzyl thidoholodunsealabic bpiopylelefgycoll ipdlyelkiiekets relative

to 1 edi¥aRinCyaiQdexiibuaN iR epweyeladgxitingtal. 30 Combined

Wit SUe e a5 TR f o LAhe v enon, (1Y B8 [ DM Y utanol and

benzyl alcohol et al when E is a lower alkyl group, and includes phenol, 2-hydroxypyridine and 3-
hydroxypyridine et al when E is Ar.

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

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

reaction solvent, preferably from room temperature to 150°C.
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into solid preparations (e.g., tablets, capsules, granules, powders,
suppositories) and liquid preparations (e.g., syrups, elixirs, injections).

These preparations can be produced in any method known in 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 BEfETE S 88 BARECHNG10Y Ifaetiono iid pre paratisrriahpaom 0.5

hours ii$8dlwed or suspended, if desired, in a physiological saline or glucose

solution,apd A hulerand ARiaRenvatya nay heiaddadthareior tidlehn8y ordinary
. . ..pre (?ratkgns,maé};l&gn&%lg he comgound of thte Invention In an a({nount of
150‘“‘??&5 PH LT FBY 0 SR 1SPRRET AR FRSANE D T8"6T 98 17 WIGHE S GREpressure,
crystalrefierratidrenTenredmpoerdsioiatin pramioatpamyibe formulated into

preparaﬂ@&ﬁn{@ﬁn@%ﬁmw ef arGardingdontiafollewing HeratiRNaccording to the
foHOWExelgnrg Igz{;. 5 (Formulation Example 1) 10 parts of the compound of

P amp]le 1 to be described hereinunder, 15 parts of heavy magnesium

oxide ang75 parts of lactose are uniformly mixed to prepare a powdery or

granular pregaration havig a particle size pf at most m. The

preparatign/is encapsulated }q_x__gjve apsuies, 10NEdY tion Example 2)

(A) 45_parts of the-compaeuid Gf Examp be'described Kereinunder, 15

parts of polyvinyl alcohol and pefts of distilled water are uniformly
mixed, then ground, granulated gnd driedZrd then sieved to give a
granular preparation having a particle diameter of from 1410 to 177 m. 15

[wherdE AMAHARONFXANDIG ) AiSEARY L ArRRAIRNIANIS RIBRAEGSAhRE SRWE aiky! group,

r
o, maimer as in Formulation Example 2. 96 parts of the granular preparation
or R ang v e Pt phst a (I TestePitde XL YA tirgeP omipriaupitered
nitrogéntootadiietg hidphngeaigametesibf b0ingrs bfEorentiadivtE xalmpignd)oR0a80the same as
aboveparts of the granular preparation obtained according to the method of
(Ste % rmulation Example 2 is mixed with 10 parts of crystalline cellulose and
P OE)arts of calcium stearate, and shaped under compression into tablets

having aldianietds oPBeninioT Rexkicre coatrguidit-a ket astiopdisiompgund (A)
with aSyipoeeiatin anthpresigitaiadsalaiuar gadbenate to give sugar-coated

tablets. Zl%érhese RIe ar{:;\tions may ¢ ntain an%other

458 ugles, For exampie onatg, cesiyum carbonate, sodium hydride
therapeutica Iy-eﬁ‘lectlve dorug, as d i yaree

[ ] g(s%ﬁ ed below. ﬁn their use, the
potassEERIGeRIHE of WHETRASPRIBH F18) be combined with any other drug
effective To¢ reaimefitipvevention wedherapyy ghmdiabolic diserderswralents relative

01 ecﬂjﬁftﬂé}{t%hsmédn%ﬂﬁéaiom@dmE!J&%%k@%&@?%%%@%&%bined may be

administered at different times or, at the same 30 time during the period of

treatment. SARSPELHIE (YBPAIATiIGT b 48 HeThRadiferare Py paPations !
equivaings colntbinatibegofvHentofipowndofherinpertoh withran yothegnadents.
effectiverer {Ral0eN fined, the reaction solvent may be any one not interfering with the
reaction, and includes, for example, DMF, N-methyl-2-pyrrolidone, toluene, benzene, 1,4-dioxane, THF
et al.
The reaction temperature may be generalfly from (0°C to the reflux temperature of the
reaction solvent, preferably from room temperature to 150°C.
The reaction time may be generally from 0.1 hours to 72 hours, preferably from 0.5
hours to 12 hours.
The compound (25) includes dimethylamine, morpholine et al.
Thus obtained, the compound (I-2-3) may be isolated and purified through any ordinary
isolation and purification method of, for example, concentration, concentration under reduced pressure,

crystallization, solvent extraction, reprecipitation or chromatography.
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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 35 effective for hypertension,
obesity-related hypertension, hypertension-related disorders,
cardiomByaRs e vehtriire By pettisorsp %ﬁe@&ﬁéﬁéfﬁﬁ%éﬁé‘?@@ﬁ‘e’é’r@h Y, Zy and Wy,
the nit@esiyrciaiethdisardaescfthesecareohdeingtiesaeferred to as "co-drugs").
Such COZ@EH&EW pe)a@rgr;@ls(tpgegf%g%gl%g -47 time or at different
times or s cessrve y in order in prg vention or treatment of the above-
mentionedjdisorders. When the ceé[ﬂpound of the inventionds used
i with one or o:grugs, then it may bejh
ionN'However, in
thecompound of
red 0subjects
sinjultaneously, or separately or successively. Bmposition and the
coQrug may-be packed"égparately THEY may be administered at
different times. The dose e co-drug may depend on the clinical. use
(ﬁe?éof and may be surl(jo'é3 determined in accord&n€d with the
wheré?ﬁjmﬂﬁﬁ(ﬁ‘&@ﬂa%lé%%%%ﬁ@%@ﬁmﬁr&%&f%@%]r%%é% d’a@&'ﬁ%?&ﬁ@%‘% m&hod

combination. The form of the co-drug for administration is not specr ically

descrifipdetn deTater it m&rw@omﬁme&mﬁaeﬂé BBt BN Inbetfor Wi 628
2633 ).thieyragthod dimitkiste i chr Tlversldmimisteationmeiddé witl ud esd ifernexatinple,

the followiRgibofeompeypeksd ithedaygntion is combined with a co-drug
to give a singje preparation for single administration; 2) a compound of

the mventro and a co-drug are separately formulated into dlfferent two 15

intddifferent two preparations, and they are administered at the same
ti eligptwo different administration routes; 20 5) a compound of the
t

invention and a co-drug are separately formulated into different two
[whepriepheationi larhd th gy armadnsmisigsed aalifbrent epoduaifferemding to a
meth@fmiisHation iees{ (@b example, woonpeey oftheninventianiRndat, or a

co-drug are ad tered in t torder r jn an order contrary to this).
Comblllﬁm%qg)r%ﬁlra O%Pfi‘glé%r%n Ol?a eﬁr)né/entron and the co-drug may be

suitably &éf@ﬁ%@%ﬂﬁeﬁﬁw@%@m ﬁ&rﬁ%@ﬂﬁﬂéﬂéd&%&l{lt% (- 4) (I-5), {1-6), U-
7y, (1-asnissistratioroovieciandathei? hhdisegse fahtheasiminiythatiaprdiaetive group in X,

Y, Z 8 ! %?v' §% ﬂi?ﬁ%g% Qnipcludes, (DSFRRAYACA Q{ngrsc g’dﬁR&tﬁ% the

dru Ipemia, therapeutical rugs for hypértension

0 Jecﬁﬁ?ﬂ%ﬂ%@%’é% T BERSCVE BieHFORAK e SO LACHRA B oA i sribed i

literatany (desiretztioP thec ther&peutical Orggsi¢ds digiestedincluidesidon, 2nd Ed., John

Wlleﬁ&"‘gﬂﬂ@&% follpwingin 39 L ERAR(RErRdsme RO erater:AstivatRth an ordinary
ceptor )-y agonists such as glitazones (e.g., ciglitazone, darglitazone,

glitazone, isaglitazone, MCC-555 et al, pioglitazone, rosiglitazone, o
These compounds may be converted into salts or esters acceptable as medicines,

mh%

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

The carbamoyl-substituted spiro derivatives of the invention may exit as
pharmaceutically-acceptable salts, and such salts may be produced from the compounds of the
above formula (I), or the above formula (I-1), (I-1-1), (I-1-2), (I-1-3), (I-2), (I-2-1), (1-2-2), (1-2-
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toglitazone, 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 1 B inhibitors; 35 4) sulfonylureas
such as acetohexamide, chloropropamide, diabinese, glibenclamide,

izide, glyburide, glimepiride, I|C|Ia2|de entide, gliquidone,
5. (-Gl Al ibe e . G 4D 9 Fre i sabisthe scope of

the forepagiinidehasatagipislenes alaphOglucosige hydrotaseblatutpiabitian @sdicines
accor 5 gg@%ﬁ? o’ﬁ’-ﬁlﬂé{? Nethgd] '%@88@@%&%‘5?%5 @'%i&?'an}ﬂocﬂﬂkég&%ﬁn nay be converted

Imicin- bostatin, CKD-71 1 673, MDL-73,945
into frop empaundi 2s0 iFABTERE éﬁeﬂya%f@éwa&m%%& trestatin, Al 3688 et al; 5
8) insulift lseacéiladldpnommmsmlmieaﬁ)hmx@mpdm Jeddi8idt s @), faftirochlorides,

hydr oﬁﬁ&ﬁil@é‘éd BM'&@ES l?}%ﬁ&@&l &9 '&%Bf ﬁ@g&%ra%@éaﬂ@kfg nitrates,
hl on| SS as mtlga o(l}e isa c%‘?ni en&tﬁ}ﬁ% ’ dazoxan
pere 85‘? i’é a ?&R}& 5\1 Ei’f’éﬁffﬁ SO f. Eﬁ‘c@ﬁ esgmota
methanmwaﬁmaldbidrqrmnhmd@téfmmt@mhmm&;nm@ar@sali)n agideylfienates (e.g.,
benzeﬁ’é@ﬂﬁﬁrﬁf&%; (?ét%ﬁ’é’@eﬂﬁ%ﬂ o bPah, (31%3%1)0 QbR At 36X N Nfﬁ%%‘ﬁsa/ I)-cinates,
nop-thiazolidinediones arglitaza y
et S A D e AR S R A parates et
al). KRP-297, L- 796449, LR-90, SB219994 et al, 14) other insulin sensitizes,
and 15 Th} WRAGRIece Rl agaaikisiof besdhetapaliticaherigalfole.g., sodium salts,
potassRSIREDIA 'raqmﬁefgwﬁme %a}&eg ollowing; HbHE ﬁ%% ﬁ?ﬁ{?ﬁps% et )

romoters stich as chol estery amine, cofesevel lem, colésti crosslin

O A7 SR BT et bl SSE AT e ey amine tal
additi@Quedtsafiigietrath2 cbiMGuGdPotstiadtasatiohibityrbesuchasato nvAlstdtites or
solvatfi@yasiafin:duyas mﬂgg@g%n 20 pravastatin, rivastatin, rosuvastatin,

simvastatjn, ZD-4522 et inhibitors;

Cholest R S e e TR s el sl sals may
be adnylgsdeiae vudbtipnipareatea#l’s) ACAT (acyl-CoA.cholesterol

acyltransacylase) iRBIBItOIS SHEPoRs BVASTHRI DS @iiési) r@h@rﬂﬁa(a&%a@@@cceptable

L LR N
admini OISOy Histendd it QtcHdiiroBeRar BowT B A ff%l&dr%/ g%@%"awuucal
compesitheslafibratey bedrizatibraie syiprofibratenadébgateitdfifasadewhite sugar, titanium

oxidegﬁﬁl?gllﬂr%éta(ﬁ%(é%@ﬁakgg{l %ﬁ?&?y%&%lﬁ@@ﬁceﬁ'ﬁﬁ'&sa%%8%%%% cellulose, corn
starch, microcrystalline wax, white petrolatum, magnesium metasilicate aluminate, anhydrous
calcium phosphate, citric acid, trisodium citrate, hydroxypropyl cellulose, sorbitol, sorbitan fatty
acid ester, polysorbate, sucrose fatty acid ester, polyoxyethylene, hardened castor oil,
polyvinylpyrrolidone, magnesium stearate, light silicic acid anhydride, talc, vegetable oil, benzyl
alcohol, gum arabic, propylene glycol, polyalkylene glycol, cyclodextrin, and
hydroxypropyleyclodextrin et al.

Combined with such additives, the compound of the invention may be formulated
into solid preparations {(e.g., tablets, capsules, granules, powders, suppositories) and liquid
preparations (e.g., syrups, elixirs, injections). These preparations can be produced in any method
known 1n the filed of pharmaceutical compositions. The liquid preparations may be in such a
form that is dissolved or suspended in water or in any other suitable medium before use.
Especially for injections, the preparation may be dissolved or suspended, if desired, in a

physiological saline or glucose solution, and a buffer and a preservative may be added thereto.
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fenofibrate, gemcabene. (e.g., Atromid(r), Lopid(r), Tricor(r)) 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; 35

12) lipoprotein synthesis inhibitors such as niacin et al; 13)

renin-angiotensin system inhibitors; 14) PPARS partial agonists; -49 15
The PiSRETAHRITABSOFHIHIRIBRORBAAN H& BXRKIPASS 28 emssmppl imsadbio 100 %
by weight 3eAZDR7a6net 8l1d 6) PPARS@honistseguehaasiGvw501516,

GW59073R £6abohfddUei¥eardesnthesi s iR ea 18 MddFations, for

({’mcroso ic trlfgyc” Kde tra I?Fgﬁtlonféghlblt rs such as inplitapide,
SXamRlk HEY7 948050 Sr At U iptisH ifying factors; 20)
(Formsdpsaiamixappikidase inhibitors; 21) LDL (low-density lipoprotein) receptor

derivatives paHl d2Helateiplasaluiinakion i niRiteExedd)iBel Bereinunder, 15 parts of
heavy SRBLNASNSRIEIAR r@%"'?SrE‘Yz%‘fﬁ”s%saereaSt'%’f%teq Pratein) NIDIOLS; andery or

3?1|81C|n receptor ago s Yha erapeu |caf13r3|gs for hyﬁjerf)ensmﬁ

granulpicRigRArfSioBaYipRa fatielfovin gl Ay AaE Brarelibs RigbRTadon is encapsulated to
give caphateghialidon, chlorothiazide, dichlorofenamide, 15 hydrofluorothiazide,

[ gf?ochlorothiazide et al; loop diuretics such as bumetanide,

FormABAT é]
( Omflet acryn%(%:ja?ril1 |g, osemide, tolusemide et al; sodium diuretics such as

amyloricté, BiSBiteRe s ePRUBicRistershRls hiRhrdsar hetibersimdg. 15 parts of
starchs pirgadiactoansoepildnome ef aty @pDiadcelhalrse, ' pakisref sudivasy! alcohol and 30
parts SEERHIRIOWAIENRIOhRRIR %Q&i{%ﬂéﬁ@o@ﬁﬂ%ﬁﬂia@ﬂp&ﬂggﬁw and then sieved

g

_ carteolol., carvedilol, celiprolol, esmolql, indenolol, metaprolol, nadolol,
o et BN SR ABEIBN B AGOL LrUAREIGT Sotatl bt HSblol
(Forminadilon &xamplecdicium channel blockers such as amlodipine, aranidipine,

a_ZF_v‘|nidim@aﬁﬁfﬂ%@%m%ﬂm&%@ﬂr{ﬁ% s%!ﬂh@'ﬂiﬁiﬁﬁr ﬁlﬁﬂqj@fﬁﬁﬂaﬁon Example
2. ofiliaee,clondipine. felodipine, gallonaymis ISdiing. laCidpING. o <haped
pine, fercanidipine, nicardipine, nifedipine, niivadipine, “nimodepine,

underfiappipirenAite flisisdavianidipitacisraidbmer verapamil et al; 25 4)
(FornAngioteAsimpdnyerting enzyme inhibitors such as benazepril, captopril,

cilazaprilelaprile £0alaRH, fQsinaRlomibRRIy QR DR (R0 of

uinapril, quinaprilat, ramipr ,ge indopril, perindoropril, quanipril, )
Formy a&ﬁ&%&ﬁm%%&% [ pars iy Eeling pribUast ardiomeptglgeiciom
stearaiiehinidovisapod vias oroapatskaoncadokalats deadgtnl desinetritf Sampalflate are coated

:;:i ?gggﬁggg 'ﬁsggggg%%%@@iﬁ@H@@%Hﬁ)ﬁﬁf@@Qﬁ'c%%éH%&%&E@%@W%ﬁgm-coa&d

These preparations may contain any other therapeutically-effective drug, as
deseribed 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 treatment, either as one preparation or as divided different preparations.
The combination of the compound of the invention with any other drug effective for treatment of
metabolic disorders or dietary disorders includes, in principle, combinations thereof with any and
every drug effective for treatment of metabolic disorders or dietary disorders.

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

(these are hereinafter referred to as "co-drugs™). Such co-drugs may be administered at the same
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7) vasodilators such as hydraladi.ne, clonidine, minoxidil, nicotinyl alcohol
et al; 8) angiotensin Il receptor antagonists such as candesartan,
eporsartan, iribesartan, losartan, pratosartan, tasosartan, telmisartan,
valsartan, EXP-3137, F16828K, RNH6270 et al; 9) a/(3 adrenalin blockers
such as nipradilol, arotinolol, amosilalol et al; 35 10) al blockers such as
time oferad BTN HHBRIIRTHIHEERSEIYE 1N UM ZIN BTRYERHSM OBRAZEM of the above-

mentiiadhdhopidis. insfalaniig, AMBuha4 IXENS dQieh ad; ki @Qxﬁ@.@ﬁlﬁiﬁsﬁ%ﬁh one or

more @gsi‘i’ﬁ%é e L g?a‘%%x‘g%
Howeyigs 181y 15?4*?@@?6%8%:63‘?%58%?%%8 a%ﬂ&wé

inventilkwo xed nie; éepﬂhz@mmyége Hdwoxameind (seulsatinie simiprarainsi et al sﬁaﬁz)atéﬁz or
succes(ﬁ%?}p'mmmégﬁﬁp&{@{h@%b&g{g ﬁﬂ%é‘ﬁa%l\’é@@%%eﬂﬁsﬁﬁ{%mﬁ? be

omifensin et al; 3) CB-1"(cannabinoid-1 receptor)

admmé%?é‘ﬂg% rg[]gn Tr%‘%ﬁ;onlsts such as rimonabant (Sanofi Synthelabo),
SR-1477t8 BanofitBynthdtap o) BACPEB-06 20c(Eiyer), 1SL h@eof, and may be
suitab{P QLR RY %%bc@ﬁﬁﬁ@@ﬂ@iﬂﬂ%@&ﬁlﬁﬁﬁ?a%% SR ALt ation route, the

s IRl A R R A A R ey
deﬁn@ﬂ/@%l&%@me\wégmm W@M’M’Q‘}!Qé ofroionnEn, Wenh 227,

admin¥ER8/41hd SdrRB8{OGDAMAORIAGI ok, AOORIEL QRS & IR £/ ZQQYQompound of
the 1n\\/(¥8%%/gszco?§b1 g% %8%9&&(\%/(?00(%93 %% ié’ﬁ%%%&? ?Urvéﬁ?%? 1 ‘stration; 2)

WO01/64634, WO03/006007 /007 8 EP 658546 e
a compRPRAPAHIS JBYRBHOB BN ASRCIISTRaePaTatios rem i
prepatAi36R/082 3bcatal by thistammad 4i3)ukaepiosly adlmmstcred in one admlmstration

route; tQQBQﬂ LRORVETER: OUNSE Siiah, 28 HOPRra QG 15 %Hﬂ@é@&?ﬁlt& different two
ro E’égenteny carbon ‘??cti }‘éi‘gf ?g %t |odofen860%%|t imo ro fentri

prepas o SO 5T AP BERAE AOUEd RG2S SORre e Aamaton

route,@)[@{(@.ﬂp@ﬁmhqﬂm ylysrsisanoif cavbalmvgter pippasatiie foomutatidgnto different two

pre aﬂaﬂ(ﬁﬂe@ﬁm%}aﬁ@%ﬁiﬂﬁt&@@ antskaaile elad ilPRay m&‘?éﬁm@ﬁd&zﬁsﬁ%tlon routes;

N L e

prepa(ﬁ@ggw geadaIinpiy a“zijéffg@ngglge(szgo@ efﬁ@)@ﬁghmstratzon routes (for
example(ivativgso(assehAiseatiod. dled colien . a3 333542 (2000 etdd:, G in an

t
e e o
suitalify e A VherrigisHgtion route, and te
discadd/ 0O HO EEORESMMODR/076947, WO02/04433, WO02/51809,

WO02/083134. 9&&9@@%%8\49%4&%%@5@@%&9@&4 4248 Rliabetes,

ntrat tor 2
therap e Gl L TG R AT Bes o RS adguiobesiy
drugsB IBP3226013-3utBRLAIBIB 08304 wn@smgn aQRleEd0stiG|-264879,

and oth eﬂ“ﬁ@fﬁ&%ﬁ@%cﬁiiﬁ‘@@@ﬂﬂ*ﬂid@é?e@ 901,836 rWOREHIAS e 3 lowing:
600 1\1/‘\/_,/&1?{(9&]./856 0, W0Q01/85098, WO Jt/85l73

1) Pp}gfg%%%i /%r&g é)éo? Jfor ac receplor -y agonists such as glitazones (e.g.,

ciglitazone, darglitazone, enghtazone, isaglitazone, MCC-555 et al, pioglitazone, rosiglitazone,
troglitazone, BR1L49653, CLX-0921, 5-BTZD), GW-0207, LG-100641, LY-300512 et al;

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

3) protein tyrosine phosphatase 1B inhibitors;

4) sulfonylureas such as acetohexamide, chloropropamide, diabinese, glibenclamide, glipizide,
glyburide, glimepiride, glicilazide, glipentide, gliquidone, glisolamide, trazamide, tolubutamide
et al;
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9) NPY5 (neuropeptide Y Y5) antagonists such as 152804, GW-569180A,

GW-594884A, GW- 587081X, GW-548118X, FR235,208, FR226928,

FR240662, FR252384, 1229U91, GI- 264879A, CGP71683A, LY-377897,

LY366377, PD-160170, SR-120562A, SR-120819A, JCF- 104, H409/22,

and other compounds disclosed in USP 6,140,354, USP 6,191,160, USP
5) meglifipidessaah ayspaglid: ougetoile e ak 332, USP 6,329,395, USP

6) c-gBAHE88 hUPH £:326iBibrs SR £6,3281880, AiGR Grd3¢addglibiSE) emiglitate, miglitol,
P 7 / 2
L S L
) o-arsylasRoBhiRES PV BB AY; (FeSeitheAs: dbi68197,
8) insWWARE6QRA M0 TR0 MO T4 3%64 W@ﬁh’B57l4 WQ01/85730,

0 Aot WOGLE 157 WO e WODJI0S120, Wooo0ase
10) AP DS 8 A WO OB Bt o Taparosn

al;  compounds 5 disclosed in Norman et al., J. Med. Chem.,

11) mﬁﬁiﬂ@&gﬁ%@éﬁ%ﬁﬂ&) f&@h &ﬁ))ol@miwsmh ASRUPHRN kRcambiantdsRtiflin lispro,
man che), reco t en

msuhlg Ig%%l?e %nS@gli‘l;\Z/Ia Ve s%c %lguglonm@g}?ndg] is rgs%?u %é@%%ﬁtég

12) ﬂQ)Sh@@B?@@@SPICQ s5PI530L, t%@lisigzle%ls W096/23513,

13) PRMMREG/2BE L4 WIROE{RESE T NXOBAIZ3I5U6,1 FAOMDPEI238 13 W-2433, KRP-297, L-
206 44\6I%%6[)%3§%§1\5\é9@9{%§519 and WO96/23520 et al; 12) opioid

antagonists such. as narlefen (Revex(c)), 3-methoxynaltorexon, naloxone,
14) otheriirailBhscrdhfseuits disclosed in WO00/21509 et al: 13) Orexin
15) VaatagonistesusivastSB- 334867A and other compounds disclosed in

ngl Y 92%%596%%6%9%9?_4 R é%%%%nﬂ%@lﬁ?%% le, the following:
et a n esnrecep r subtype-

1) bilq B R TR Hc}&%éﬂ? B RS KSR TEB G ?ligipﬁﬁcfossflnked
dextrgMialkStrnarela deaize 628, SresdudP3lobhdlotHBr Quaspeniue al:
2) HMUsGIRse e MSP R BRoEOSeh ak ét@}\ﬁa&\dézﬁl(@ibiaéytﬁwrﬂtrmlf&ﬁﬁama@bann,

] I-181771 (Glaxo-Smith K ne) Sl 353[9 .(Sanofi Synthelabo),
pravay afrblrﬁ‘é? R =in ki) 555 “ﬂ@’ﬂ‘éal ze% b 17) CNTF
3) HMierivatvedthen ubikiorine (Regeneron) and other compounds disclosed

4) choesWOPMHOPB4n \MRIBR622 128h WEORWNSEET ptsadyt80G K& ¢hpdudbide, ezetimibe
I hormone secretion promoter receptor) agonists such as NN703, hexarelin,
- 0677, SM-130686, CP-424,391, L-692,429, L-163,255, and
5) A%%&&aﬁ@&géﬂgwm prekragsesyays ) GEIREHCR FHRCABR RipgTucimibe, KY-

505, 20027049298, 2002/022637, WO01/56592, WO02/32888 25 et al; 19)

6) CEY 1RGSR IORIN JELEPTORs 20} AARIPRISeinas B AS833-2149, SC-591, SC-795 et
.. DPCA372151K264, PNU22394, WAY161503, R-1065, YM348, and

other compounds disclosed in USP 3,914,250, WO02/36596,
7) squal@e2ynsthesNnaoRite01 69, WO01/66548, WO02/44152, WO02/51844,
8) ant¥QAMO4RE gglgrwg&,z-/40457 et al; 30 20) Mc3r (melanocortin-3

9) PP‘EEﬁ%P%%Jnas%O g‘ég DAs beclofibrate, benzafibrate, syprofibrate, clofibrate, etofibrate,
fenofibrate, gemcabene, gemfibrozil, GW-7647, BM-170744, LY-518674, fibric acid derivatives
(e.g.. Atromid®, Lopid®, Tricor®) et al;

10) FXR receptor antagonists such as GW-4064, SR-103912 et al;

11) LXR receptor agonists such as GW3965, T9013137, XTCO-179628 et al;

12) lipoprotein synthesis inhibitors such as niacin et al;

13) renin-angiotensin system inhibitors;

14) PPARGS partial agonists;
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21) Mc4r (melanocortin-4 receptor) agonists such as CHIR86036 (Chiron),
ME-10142, ME- 10 145 (Melacure), and other compounds disclosed in
W099/64002, WOO00/74679, WO01/991752, WO01/74844, WO01/70708,
WO001/70337, WO01/91752, WO02/059095, WO02/059107,
WO002/059108, WO02/059117, WO02/12166, WO02/11715,
15) bilp/sobre absg pasnibierassoch whtideBEer S0 184384040, S-435, AZD7706
et al; WO02/067869, WO03/007949 and WO003/009847 et al; -52 22)

16) PW@({@% S ggt \bgrsgq %2 %ssawgﬁgiis?#g%rglr?veatlves disclosed in

17) tflgﬂwfdd?ém%@lvs {18156,570, USP 5,436,272, US Patent Application

18) MNP 2602/600061@64 o \MOQIE 2206 eadoNQIHE A8 dic A% Seplitapide, LAB687,

CPMégglépg@éqe inhibitors such as dexfenfluramine, fluoxetine, and other
compounds %% cIo ed in USP 6,365,633, WO01/27060 and

19) tr%@ﬁ?f@é@ﬁ ﬁ%f@LPl (glucagon-like peptide-1) agonists; 25)

20) Sqawém@ami(d'@pnﬁm@)w& phytopharm compound 57 (e.g., CP644,673);

21) LBT)RGCRAGeRHSehEaT Bprserdlvatilkiiors; 10 28) (33 (adrenalin
22) plg%ie{)tor 3 onlst‘li:hs8 h as AD9677/TAK677 (Dai-Nippon

SRRANS IRUEE Ehemical), Ch316,243, SB418790, BRL-37344,
23) 5-LOGBBRXEMIsUEDAS, GRIDBTEesAC RGP AT TR MbibFors; and

24) nil¥d2b3bFotrecadene, Zeneca D7114, SR59119A, and other compounds

d'Sdoseq“l'l@ Wk %&%%%%ﬂ’&%uéf h? an Y%@%%”f“? éfg@ﬂg tlsle following:

W002/32897 et a acy ycero acy]tr
b tnffﬁ%ﬁéﬂ%ﬂﬂ@bﬁ%%w iRthipgRRR g aE ARt dEEIoTHIBMRTE; 31)
hydroBAS(fiatiyi dejdhdyptinade) hl;lﬁtbliblm”sﬂmlﬂzak eerdjdoip G182 kRDBES bumetanide,

cthacrtRIIOSPROGIESIRiAS e ﬂ%ﬁﬁ@e@ﬁ?@@&ﬁ%@ﬁﬂé’“%&ﬁ %@%ﬁ@yh}ﬁumg triamuteren et
rinast, S|Idena1E amrinon ilrinone, cilostamide, rolipr
o 2 3y i

a
ORSsRPERLY THESE 8%%%“&1&‘55%}%’5?3 S‘RE 2611
2) B-akenalBio BMEFrasutbtvaiccompolridendidclogedale Weo211e8h 5yigmalol,

bopma%@ 206490 ¢ Alicat) VR (916D URHRIPr e iRk bl 2nelB e RV ALRIS SUGBbivolol,

tani Cld
penb o Atk L Pl il imalasd o acia
3) caiwmﬂapn@tm%eaéuwclaﬁa%@Ml@mﬁﬁémmmmmwa
benidlin5 Rbyiddyldstidgsing, sishdsi elediliésitane (ciscipsed il diépine, gallopamil,

tsradi %‘h‘a dxﬁRgSﬂ&(a%ﬁ Fl%hmga%@ % ? (%9 zf'i?f@mi dipine,
ucocorticoid ‘antagoni sts 37 11 HSD 3-h ysteromﬁ
mmogamr&&ja it s stiBrRc wmwmed@wm@a%%ﬁ%er

4) angiotopou mdsx@ﬁmg%dymwmw&@(mﬂ:hW@@W&@@Q&MQ@U@M@E dklapril,
enalap® 3@1;1%&91 Gﬁti %5} SRMGssENRSEs), 'ﬂmght ffl’ FEhRFY, ngﬂﬁi?ﬂd}{&rmdoprﬂ
0

permc?orpprl?sqeuell}{ pI’l sp1rar§11 ut%?l&sai!)%ﬁl%yag’llge thi Ine v pyer Idlde

olapril, enoprl?et al;
5) neutral endopeptidase inhibitors such as omapatrilat, cadoxatrﬂ, ecadotril, fosidotril,
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 Il receptor antagonists such as candesartan, eporsartan, iribesartan, losartan,
pratosartan, tasosartan, telmisartan, valsartan, EXP-3137, FI6828K, RNH6270 et al;

9) o/p adrenalin blockers such as nipradilol, arotinolol, amoslalol et al;

10) a1 blockers such as terazosin, urapidil, purazosin, bunazosin, trimazosin, doxazosin,
naphthopidil, indolamin, WHIP164, XENO10 et al;

11} a2 agonists such as lofexidine, tiamenidine, moxonidine, rilmenidine, guanobenz et al; and
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NVP-DPP728, AF237, P93/01, TSL225, TMC-2A/2B/2C, FE99901 1,
P9310/K364, VIP0177, SDZ274-444, and other compounds disclosed in
WOO03/004498, WO03/004496, EP 1258476, W0O02/083128,
WO002/062764, WO03/000250, WO03/002530, WO03/002531,
WO003/002553, 35 W003/002593, W003/000180 and W003/000181 et al;
12) aldppyanpasénhibitiesrs such as tetrahydroliptatin (Orlistat/Xenical(r)), Triton
WR133G 1R h&8RB64i vyl irgiatinc ledesapanian@iet iviuiminaliiery| phosphate,

- Y-121898,. =N- -53 valilactgn ci gtone
RRAL SRS R R S A
flovoxppoin s sroolingSmigmuBNssd 2ySp 4,452,813, USP 5,512,565, USP
2) NE5130dphebhi S Ha662h#tbl inkiGR 4, 405, 644; WSHE5088c438aardd JGRupram,
nomiféagﬁze’?'é@ gt aI_; {11) fatty acid transporter inhibi_tor.s;.5 42) dicarboxylate

transporter inhibitors; 43) glucose transporter inhibitors; 44) phosphate
3) CBy o ep B P ibRETSy #5) TERITOTS N H3oARE S A TmEMRABIARAR 17 20o0t!
Synthelabogt B&r- EF8 U Rasodi Sohodeth o WRAY/ 640022 G O3y OOBILALE 799 Sstrhiy ), as well
as coﬂébﬂéam%l%fg)@%m@isgfiﬂwm)m@ Eﬁ@@g%ﬂﬁ@lswm@,l@m USP 5,081,122,
ists; ; r rmanes;
USP D e e Tpy b idi 26 TR Sl ap . WO9B/33765,

WO A Mo REP/ B EomBiRed/ (it Bnd BY0MBee Tt OS2V iidtd 1 519,
WO LA SN DS /GORHR NN 1HeSc TpILDA0THL e (M 0RoTOWITDDN &S BR 69,

WooIIge- Aruas palesteq, Biama SHUR epnsisting %H%%@bg‘f?'%g%%l%m and
S edy of meta

‘ drugs fot hyperlipemia is usefu f’oﬁprevenﬂon of rem olic

EP-65gfrdérd: In particular, a combination of the compound of the invention

4) ghrelitin @‘dgagﬁfm h;qfnemﬁe]mqmtanﬂ dﬁ@aﬁb@beéﬁ@dt(ﬁjlaﬁmwmm&ﬁﬁ@ doal;

5) histhH1BReis Sk A A I05 IYRAHIRSIIA IS HSE U0l REEYRALRAGR! §8T8D¥hidazol-4-
of gabollc dflsor ers oww%ggpthe_syn%%stlc effect thereof e&}ﬁg A331440

Yf)pmea;ﬁﬁ- BRAISTP HH GAURIGHBY SRt IRTROB e TR = ;

compohiedadhvelistedtionifeoliéfeytHerEof aymidazdepebdingaonlinerbexydive piperazine-

contai?ﬁ?g ﬁm@e&;at&dv%tiaagtoan@sttlﬁmmgpn_ce;ﬂ%% Pﬁ&?ﬂ%ﬁé}%@ﬂ@?ﬁﬂﬂ%@ﬂ),

e scope of the treatment o ati n r minisirati
e e e e e S
substifpsed OlobeYicrbaepBa (R/IGSISHER ey te RbMmAKIEred :aé)ﬁaé é?ﬂﬂgé)opmyfen
derivaties eacmistered . iMadfehimesas shwded iuoos) i@wiportions. In

e
(Tekeglh, SOVTSHdrEHBISE S SHHE GP RS BLSAUIRRSEeIE N A foalamab QL 157834,
WO &I @f2Rq3d i oNEXBONDFHR Yary PINgsitians] Vétenndrdains, ane02/51809,
woos/iusiens maysarsihodeiennneiie £liceive dopgnesessaty for

7 MR B g SRR e R O RS S onists;

8) NPY1 (neuropeptide Y Y1) antagonists such as BIBP3226, J-115814, BIBO3304, LY-357897,
CP-671906, GI-264879, and other compounds disclosed in USP 6,001,836, W(096/14307,
WO01/23387, W0O9S9/51600, WO01/85690, WO01/85098, WO01/85173 and WOO01/89528 et al;
9y NPYS (neuropeptide Y Y5) antagonists such as 152804, GW-569180A, GW-594884A, GW-
587081X, GW-548118X, FR235,208, FR226928, FR240662, FR252384, 1229U91, GI-
264879A, CGP71683A, LY-377897, LY366377, PD-160170, SR-120562A, SR-120819A, JCF-
104, H409/22, and other compounds disclosed in USP 6,140,354, USP 6,191,160, USP
6,258,837, USP 6,313,298, USP 6,337,332, USP 6,329,395, USP 340,683, USP 6,326,375, USP
6,329,395, USP 6,337,332, USP 6,355,345, EP-01010691, EP-01044970, WO97/19682,
W097/20820, W0O97/20821, W(097/20822, W(397/20823, WO98/27063, WO00/107409,
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Examples The invention is described more concretely with reference to
the following 35 Examples, which, however, do not whatsoever restrict
the invention. For the thin-layer chromatography of the compounds in the
Examples, used was a plate of Silicagel 60F245 (Merck); and for

woul S oR e B Yt St € SRR G0,
WOOISHBODS(ERemio NP YRGEEY PILE GVERD/QBY7By A hhirs3 79
WOO1@13@:38@&311/{;@0m&}e%&@mﬂm@hewmgrsz%nhm&n@mmiﬁ@(gew120,

I |
WOO%@%%WW%E‘@W e YA S8a BIEERIRIN AREE A ounds

dislogg BT e 5Tt HIEAT SARRIAY i A neavy

10) leplimethytsad foxinlan sotutic nkisi g @ngiestrdite tdo thGe mank206 |, 200okbizant

methiVRTIRR: 4@9{%&5 QQ,‘;?,.OO MHz; Varian), Mercury 400 (400 MHz; Varian)

) e e OGN Vet s Saple Mo e als

5,552 BRan{SiBs el A8 htiditeed/285h 8| oWORBU 3 s bbul/Ogeps B (feuRa 16,

WO9Easp7 - depuiyh gravpolies metind wemp A5 £4o ethy! group Ph: phenyl

oy SRR SRR P OB CEAS AR s,

compeynsbtiifeiarekideV HEHA AR 3f the abbreviations in nuclear magnetic

13) OresenangesRectirifme IPSIHIGEed balowtls: stigieiul disdosddéd dd0O01/96302,

w0 RYBIB-CReRYet 1 5plots SMAPIRK W9RE 0 fldharet - coupling
constant Hz: hertz .

14) BRS3 (bonbesin receptor subtype-3) agonists;

15) CCK-A (cholecystokinin A) agonists such as AR-R15849, GI-181771, IMV-180, A-71378,

A-T1623, SR-146131, and other compounds disclosed in USP 5,739,106 et al;

16) CNTF (ciliary neurotrophic factors) such as GI-181771 (Glaxo-Smith Kline), SR146131

(Sanofi Synthelabo), butabindide, PD170,292, PS149164 (Pfizer) et al;

17} CNTF derivatives such as axokine (Regeneron}), and other compounds disclosed in

W094/09134, W098/22128, W099/43813 et al;

18) GHS (growth hormone secretion promoter receptor) agonists such as NN703, hexarelin, MK-

0677, SM-130686, CP-424,391, L-692,429, 1.-163,255, and compounds disclosed in USP

6,358,951, US Patent Application Nos. 2002/049196, 2002/022637, WO01/56592, W0O02/32888

et al;

19) SHT2c¢ (serotonin receptor-2¢) agonists such as BV'T933, DPCA37215, IK264, PNU223%4,

WAY161503, R-1065, YM348, and other compounds disclosed in USP 3,914,250,

WO02/36596, W002/48124, W(002/10169, WO01/66548, W0O02/44152, WO02/51844,

WO02/40456 and WO02/40457 et al;

20) Mc3r (melanocortin-3 receptor) agonists;

21) Mcdr (melanocortin-4 receptor) agonists such as CHIR86036 (Chiron), ME-10142, ME-

10145 (Melacure), and other compounds disclosed in W099/64002, WO00/74679,

WO01/991752, WO01/74844, WO01/70708, WO01/70337, WO01/91752, WO02/059095,

WO02/059107, WO02/059108, WO02/059117, WO02/12166, WO02/11715, WO02/12178,

WO002/15909, WO02/068387, W002/068388, WO02/067869, WO(03/007949 and

WOO03/009847 et al;
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Example 1: Trans-5'-chloro-3'-0xo-N-methyl-N-(2-pyrrolidin-l-yleth
I)-spirolcyclohexane-11'-(3'H)-4'- 35 azaisobenzofuranl-4-carboxamide
-550 CI\D k N--~N H3 O O To a chloroform (15 mL) solution of
trans-2'-chloro-3'-oxo-spiro[cyclohexane-
1,1'-(3'H)-4'-azaisobenzofuran]-4-carboxylic acid (1.00 g) obtained in
22) mPekendnces Eydahplieliikings BichethsibN:guymelditoitia@®) Rednetii@ieandg)s salts, and
other dERIRARINRA(E:28 Mis-hydeaybangetiazs r(ea2makand?, US Patent

Appllcl t%%\? 08 d&%oé %@%%%ﬁgiwd&arbgwur&%}é rochlorlde (817 mg)

room tempera ours, Aqueous

23) Semé@%@h@mbﬁﬂé@ﬁﬁb aggrrientiventoactvestinndekatsicediithunds
disclossbyh aceradess chhes organictlayeswasiwaskadi ety saturated saline water,

24) Gﬂﬁg@J tfﬁﬁpg mdguf;)aggmg I&{esred and concentrated under reduced

pre he res ng re e was purified through silica gel column
25) toEH?HFﬁ‘&t&E?QBHV‘@}otage 10 Column NI, ethyl acetate/hexane = 10 % to

26) pidophagrachentptadbiaja gh€ entidegd Tompound (1.30 g, 93 %) as a

less. i MHz, CDC13, 6): 1.71-2.16 (1011,
27) ACEOE %%?%WS%MBM% ;302 (11, 1), 2.00 (3H x

m), 2.2
28) B3y ﬁd@y%%@wf ONIST & f%ﬁ% DENPRR 172, 1,
Pharmpeu@dak) ak&ih @hexitd), d‘DnS@Mz;,SB%S(ZL% BRR; 1334810 Hof 8. 0FMS-
196088HPR 12503 9&8 0GR 2N 8- BF ALbhx 1247083338 Q- HakiMagsrsReesrumy,

SRagﬁl‘fiLh 36%20%19\"*“ &95113”&0 gs&ﬁrarﬁsi’ QX NN ZPIReriding 1 7478,

iro[cyelohexane-
and V‘é@ﬁ?é efaFanl-4-carboxamide o iLN~N J H3 20 The entitled

29) Dmnqumwgﬁb@am@l@ﬁmmmﬂhﬁmmod of Example 1 but
30) D%tﬁpf gd 21%1 cerol a transferase-2) énhﬁbﬂo

trans- iro[cy: c exane-1,1'- 4'-aZaisobenzofuran]-4-carboxyli

3D F%%@ﬁ%i%ﬁm\ﬁlfﬂ@}ﬁ%ﬂlmﬂ?ﬁ@?&ﬁﬁ ﬂ%ﬁ)ﬂéﬂlﬁﬁ@ ARMR (400 MHz, CDC13,

32) PBY (nB31h68i {6ldrase), ihMBH21% ]sx(ﬂi—b,stﬁesﬂoh?}ﬁtﬂlﬂ%){iﬁh)ﬂlﬁﬁ- 7Z2pr2noa,

sildentftT dfkisfoRE- AR, g‘b@éﬁ?fﬁc{g’ %n%@&%l@iﬁ% & %1 s), 3.43
1/2tJ69H 0 ( J=7.0H 4 (1H, m)

3 reéé%*efﬁr n‘i‘?oé“é e Sﬁgfi# ST %@grsrrse@wnd*

disclogetirid)W002/15845, JP-A 2000-256190 et al;

34) 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 W0O99/00123 et al;

35) acylestrogens such as oleoylestrone (disclosed in del Mar-Grasa, M. et al., Obesity Research,

9:202-9 (2001)),

36) glucocorticoid antagonists;

37) 11-p HSD1 (11-B-hydroxysteroid dehydrogenase-1) inhibitors such as BVT3498, BVT2733,

and other compounds disclosed in WO01/90091, WO01/90090, WO01/90092 et al;

38) SCD1 (stearoyl-CoA desaturase-1) inhibitors;

39) DP-1V (dipeptidyl peptidase-1V) inhibitors such as isoleucine thiazolidine, valine pyrrolidide,

NVP-DPP728, AF237, P93/01, TS1.225, TMC-2A/2B/2C, FE999011, P9310/K364, VIP0177,

SDZ274-444, and other compounds disclosed in W003/004498, W003/004496, EP 1258476,

W002/083128, WO02/062764, WO03/000250, WO03/002530, WO03/002531, WO03/002553,

WO003/002593, WO03/000180 and WO03/000181 et al;

40) lipase inhibitors such as tetrahydroliptatin {Orlistat/Xenical®), Triton WR1339, RHC80267,

lipstatin, tea saponin, diethylumbelliferyl phosphate, FL1.-386, WAY-121898, Bay-N-3176,

- 53 -
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Example 3: Trans-3'-oxo-N-meth
Ipyrrolidin-1-ylethyl)-spiro[cyclohexane-1,1'-(3'H 30
azaisobenzofuran]-4-carboxamide 0 Ni~'N N CH3 O O -56 The entitled
compound was obtained according to the method of Example 1 but
starting from

valilacofies oSiesRes Shefsjershexahelet et R e dnut 8tira ApmRaarticlosed in
WOOl¢7a6H . AnSPNLORINFONL (Y réctitlrfdStHY B RimiAE2, HINMRS PAR0O NI Z] QEXIS,602,151,

USP 48048l 2.5 @, QK45 ardlif b 302 sMY¢ 2147-2.69 (6H, m), 2.86- 5
x 112, s), 3.10 (3H x 1/2, s), 3.47 (211 x 1/2, t, J=7.5

2. 3
) fayly, j‘célérﬁ‘tﬁﬁmi}i‘f‘ F{tj’ 1% 3 Hz), 7.46-7.54 (1H, m), 8.07 (111 x 1/2, d,
42) digeehog ity BanspOrindnhihitrg=7.8 Hz), 8.85 (1H, d, J=4.7 Hz). Mass
43) glepsettms oy i3t +H). Example 4: 10
Trans-5.-chloro:3'-0 N methyl -N-(2iperidin-I-ylethyl)- splro[cyclohexane -1
) ph&is Ff‘ﬁ ’Elzi.‘ﬂsgggg% ngraibzo ur’an] -4-carboxamide o CI~N"N NCH 3 O

43) m@ﬁ@éﬂﬂt@éﬁ@@%@ﬂﬁ}a aparchpeimed: é@é&@}wﬁ%%ﬁw%@%aﬁfﬁwwmw
and WG/ Bterfiagdedm the compound obtained in Reference Example 1 (2)

46) maaﬂiﬁ\'cmﬁmm&ﬁh@msﬂgm %BXIW'“G 'IINMR (400 MHz, CDC13, 6):
48-1.59 (4F. m), 1.79-2.11 (6H, m), 2.20- 2.31 (2H,

47 gallﬁ?l%%’z&aﬁ"@?%H m) 2.87-2.98 (1H, m), 2.94 (3H x 1/2, s), 3.09 (3H x
48) CARagInB®2 (2H x 1/2, t, J=6.9 Hz), 3.51 (2H x 1/2, t, J=6.9 Hz), 7.52 (1H

49) co&y&réglﬂT&&é‘@lZ{')@M&;H x 1/2,d, J=8.2 Hz), 8.02 (1H x 1/2, d, J=8.2
50) P aﬁ%’hféé'é_fhe JE il 8.2 Hz). 20 Mass spectrum (ESI): 406.3 (M+H).

)N‘l‘gr%m Y1-N-(2-piperidin-I- 1~

1)- splro[c%cm‘@kmﬂis,Pf(@“Hl)ﬂF)m&@aim&&mhﬁeﬂ-@éﬂmml@ﬁ@@@ of the above-
mentioned co-drugs. The combination of the compound of the invention with one or more co-
drugs selected from a group consisting of drugs for diabetes and drugs for hyperlipemia is useful
for prevention or remedy of metabolic disorders. In particular, a combination of the compound
of the invention with a drug for hypertension and an anti-obesity drug along with a drug for
diabetes or a drug for hyperlipemia is useful for prevention or remedy of metabolic disorders
owing to the synergistic effect thereof.

When the compounds of the invention are used in clinical sites, then the dose and
the administration frequency thereof may vary depending on the sex, the age, the body weight
and the condition of the patient and on the type and the scope of the treatment of the patient. In
oral administration, in general, the dose may be from 0.01 to 100 mg/kg-adult/day, preferably
from 0.03 to 1 mg/kg-adult/day, and it may be administered all at a time or may be administered
in a few times as divided into a few portions. In parenteral administration, its dose may be from
0.001 to 10 mg/kg-adult/day, preferably from 0.001 to 0.1 mg/kg-adult/day, and it may be
administered all at a time or may be administered in a few times as divided into a few portions.

Ordinary physicians, veterinarians and clinicians may readily determine the

effective dose necessary for retarding, inhibiting or stopping the development of diseases.

Examples

The invention is described more concretely with reference to the following
Examples, which, however, do not whatsoever restrict the invention.

For the thin-layer chromatography of the compounds in the Examples, used was a
plate of Silicagel 60F»45 (Merck); and for detection, used was a UV detector. WakogelTM C-300

w54 .



10

15

20

25

35

LN'~IN N CH, O O 25 The entitled compound was obtained according to

the method of Example | but starting from

trans-3'-0xo-Spiro[eyclohexane-1,1'-(3'H)-5"-azaisobenzofuran]-4-carboxyl

ic acid and N-methyl-N-(piperidinoethyl)amine. 'HNMR (400 MHz,

CDC13, 6): 1.35-1.46 (2H, m), 1.47-1.64 (4H, m), 1.76-1.89 (2H, m}?, 1.93-
(Wakoplyge aietpisals ;pgas wpdApee ﬁbs,cgimsshﬁeew};ﬁﬂdzl@ﬁﬁéﬂ. (1Hlmly;ODS
(ChenROBof3HMCLZEB] I NBS J0YIBKSHR (BhrReAR(RIE beiiRat, LI0@tbitds BvaB for the
YGVGYSQ%%%&%%’OEUI}I:IFSQIW %EF% %'é{féc]t{ amdwﬁs? é&ex‘ﬁlﬁheéggcg}ﬂr@ jc(é?andelectrospray
.. J=5.1Hz),8.77-8.83 (1H, m%, 9.11 (IH, s). Mass spectrum (ESI): 372.2
ionizapgn (FS1ERQGSSRe Wing APALRALl Mg aATRhyI-N-(2 prrolidin-1-ylethyl)-s

ip ro[cydioheMEngpdib3dit)-Slirazdisishdnzoteram-dsed fbodamidethl sfdddard in a
heavy?%ﬁh&@il&@t@f é?a@o@u]&@% eUtEHS%i?CD%@ b@l%%f 1988 QBiRINeshAGeRIFNgIO Varian),

: -X@MP ut oS  Var :
Gemigg i S e Do) STz e, oilpanp 40047
Varia) dbielsamnpleNuan etpfiaed poriblidiiabdlaeimepINMR (400 MHz,

CDCI3, G)icln@Qmlindk (ihaAbbieOthtoitdHe Tl Androd:Rdhdlds ith Bdfoned

below2 70 (6H, M), 2.87-2.99 (1H, m), 2.96 (3H, s), 3.10 (3H, 5), 3.46 (2H, 1,

J=7.4 Hz), 3.55 (2H, t, J=7.2 Hz), 7.61 (1H x 1/2, d, J=5.1 Hz), 7.66 (1H x
i-Bu: ipphudyl grgup Hz), 8.80 (1H, d, J=5.1 Hz), 10 9.12 (IH, s). Mass spectrum
n-Bu: (EBLyBE8:1 (M+H). Example 7:

-Bu: (LR -ggb _ o-N-methyI-N-(2-piperidin-_l—ylethyl)-fpiro[cyclohexane-l,1'-(3'

H)-6'- azaisobenzofuranl-4-carboxamide O N- N" CH3 O 150
Me: methyl group
Et: ethyl group
Ph: phenyl group
i-Pr: isopropyl group
n-Pr: n-propyl group
CDCls: heavy chloroform
CD3;0D: heavy methanol
DMSO-d6: heavy dimethylsulfoxide

The meanings of the abbreviations in nuclear magnetic resonance spectra are
mentioned below.
s : singlet
d : doublet
dd: double-doublet
t : triplet
m : multiplet
br: broad
q : quartet
I': coupling constant
Hz: hertz
Example I:
Trans-5'-chloro-3"-ox0-N-methvl-N-(2-pyrrolidin-1-vlethvl}-spirofcyclohexane-1.1"-(3'H)-4'-
azaisobenzofuran}-4-carboxamide

-55.
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The entitled compound was obtained according to the method of Example

1 but starting from

trans-3'-oxo-spiro[cyclohexane-],1'-(3'H)-6'-azaisobenzofuran]-4-carboxylic

acid and N-methyl-N-(piperidinoethyl)amine. 1HNMR (400 MHz, CDC13,

S): 1.38-1.49 (2H, m), 1.52-1.62 (4H, m), 1.78-1.93 (2H, m), 2.0- 20 2.13

(4H, m)\\?LZ.SS- .52 (8H, m), 2.90-3.02 (IH, m), 2.98 (3H x 1/2, s), 3.11 (3H
( 5), g@ (2H x 1/2, d, J=7.0 Hz), 3.54 (2H x 1/2, d, J=7.0 Hz), 7.74

,d, J=5.1 Hz), 8.84 (1H, d, J=4.8 Hz), 9.05-9.14 (IH, m). Mass
gpectrum (ESI): 372.4 (M+H). Example 8: 25
TranS-B'WQdHrm@MP&ﬁ%ﬂﬂp@M@ohﬂemr@L@Mfé@&l@xaﬂgsépﬂrbcfagldboﬁéme-

. azaisobenzofuranl-4-carboxamide 0. N N*'N. CH3 O, Theg entitled .. X
1.1 -(aclgﬁ;%-azm 0 enzo%%rangg—car ) gc glfm\.'oo 0 %aﬁrgd n glcg:t%%m{z Example 1 and

Ci

ounda was optain accoraing metrio Xam u
N—me&@%@%ﬁ{idinoethyi)amine (546 mg), triethylamine (0.99 mL), 1-hydroxybenzotriazole
(652 rﬁ@magamﬁmr@ﬁﬁﬁ@y@ﬁ@%ﬂﬁ%}%&&ﬁ%ﬁ@@?@j were

c . - :N- r y - -
adde‘_ica%%%%, s{%.:ﬁ%7 %ﬁ’ﬁh m), 1_1.147%%1' (}fﬁmi% S FRA00 (81 ). g@r—’ate_
solutigngyaggildedry, ib sl 28grcied Wih 510! @sriala/ 21 OaB AN K 125 gyshed with
saturaB:d 2a(2td w2, thdsdriedHrkh3Edi@HW 2, £ldxdd hidiyprcddt{dtt dader reduced

press%?)? —ﬁhl\léll %s%?p%?#s?%&%%f ﬁ%@;{t}%ﬁ& gﬁ;%]g'@é%;_ﬂuﬁg&ﬁjﬁgt%phy {Biotage
Columyy é\.]?éz @%WQ@Z&%{_ _%%@KNQ(%/I%‘%T& hqnﬁlg{ﬁﬁtain the entitled compound
(1.30 spiscioyeichmtanesd oily(SUpahcazaisobenzofuran]-4-carboxamide O F N
'HNMVIRN{D0GHS,, @010 Fhe entitled campaynd yeas pbiainesh pecording e then), 2.91-

thad I ut, starting f A
300 O T ot s A S B et P el 2 12
L =76 30 ap@l Wﬂﬁblﬁ%&@%ﬁéﬁhﬂaﬁ)ﬁlﬁﬁid@;% (Habd MYz 1Ebch 3, d, 1-8.0
Hz), ©)1 1138x1150 @811 11:52-1.64 (4H, m), 1.83-1.94 (2H, m), 1.98- 2.13

H 2:53 (6 2.91-3.00 (1H, m), 2.98 (3H x 1/2, s), 3.12 (3H
Mass%f 5@57@@ %ﬁé&ﬂgﬁ@}%’ t, J=7.1 Hz), 3.55 (2H x 1/2, t, J=7.1 Hz),
Examples:7 36 (1H, m), 8.64 (1H x 1/2, s), 8.68
Trans-3"-0x0-N-methvi-N-(2-pipendin-1 -viethvD)-spiro{cyclohexane-1.1'-(3'11)-4'-

azaisobenzofuran]-4-carboxamide

0 !
= _.\\'L N/\‘/N\)
\ :
Nt CHa
Q

o4

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

"THNMR (400 MHz, CDCls, 8): 1.33-1.65 (6H, m), 1.78-2.11 (6H, m), 2.17-2.31 (2H, m), 2.33-
2.50 (6H, m), 2.86-3.00 (1H, m), 2.95 3H x 1/2,5),3.09 3Hx 1/2,s),3.43 2H x 1/2, 1, ]=6.9
Hz), 3.50 (2H x 1/2, t, J=7.0 Hz), 7.45-7.54 (1H, m), 8.03-8.15 (1H, m), 8.84 (1H, d, J=4.7 Hz).
Mass spectrum (ESI): 372.2 (M+H).

Example 3:

Trans-3'-oxo-N-methy]-N-(2-pyrrolidin-1 -vlethyl)-spirofcyclohexane-1.1'-(3'H)-4'-

azaisobenzofuran]-4-carboxamide

o]
S Y

f

.
N-? CH,
o]

o}
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(1H x 1/2, s). Mass spectrum (ESI): 390.2 (M+H). Example 10:

Trans-5'-ethoxy-3'-0xo-N-methyl-N-(2-pyrrolidin-I-ylethyl)-spiro[cvclohexan

e-1,1'-(3'H 20 azaisobenzofuranl-4-carboxamide 0 H3C .1LN N CH3 O

O Sodium hydride (10 mg) was added to ethanol (1.0 mL). The solution

was ad nol 0 mL) solut the compo dt‘%\? gg

otainect 1 ERIRECT B P B RS TR A B gmple 1 but
startingdyena tpisof’ zmmhpamqwarb@mﬁrd acid' Boot:azhiovasdsraeltraireexylic acid
and Nmqueqyﬁﬁﬂmﬁa@@ﬁm% bicarbonate solution, and then extracted

1 jt C . The
N Rl et ke id b i g 2:86-
2.98 (brbdatire SfaHastiting-radi(aHvad Buikiddihretigh! Siita gPddminino4 QHx 172,
t, J=7 ghromategraphy (Biege @allihr NB,kthyl 8detat8/hexaHe 10 Yote7HHz), 8.85
(1H, Cf/q,,mgﬁagf t) to obtain the entitled compound (34 mg, 83 %) as a colorless
oily substance. 30 '"HNMR (400 MHz, CDC13, 6): 1.41 (3H, t, J=7.1 Hz),

Mass ip?ﬁ’ffj}féﬁ%éﬂ P-104311 3 (4H, m), 2.15-2.27 (2H, m), 2.51-2.73 (6H,
Exampiy,£.85-2.97 (1H, in), 2.99 (3H x 1/2, s), 3.13 (3H x 1/2, s), 3.49 (2H x
Trans 1 U 0 hA N 2l ! vEotic E)'9399)-4 -

1::/2@5 oo 734 k'@N%r?& (A AL gikr A4kt PArhed ity BlodedabidiR) 6399
, J= 85Hz) 6.96 (1H x 172, d, J=8.5 Hz), 7.93 (1H X 172,
0 /2, d, J=8.5 Hz). Mass spectrum (ESI): 402.3

T\\, ragthoxy -3'-0x0-N-methyl-N-(2-piperidin-1-ylethyl)-spiro[cyclohex
e-11-(3 H) -4'- azaisobenzofuranl-4-carboxanide O H, C, N"IN N CH3
® O The entitled compound was obtained according to the method of
Examplel1d ntitlstaetingdromh thrs obtmped ndoobdaigad ihebxatinpleodEndiple 1 but

startidPEEHANGL O MM HZRAIASD, Blabidel fe%)(%hh Wit ASENE0
m), 77 08 (6H, m), 2.13- 2.25 (2H, in), 2.35-2.49 (6H, m),
(Plpf’fgé‘f ), 2.94 (3H x 1/2, s), 3.08 (3H x 1/2, s), 3.42 (211 x 1/2, 1,

HNMRX@WEB 5@3(@5 R/ t-34 Mz ynh 03 §3H3 14898 IH7R-2/2] 6T, m). 2.20-
2.31 @B AHZ)34-2.53 (6H, m), 2.87-2.98 (1H, m), 2.94 (3H x 1/2, 5), 3.09 (31 x 1/2, 5), 3.42
(CHx 1/2,1,]=6.9 Hz), 3.51 2Hx 1/2,t,J=6.9 Hz), 7.52 (1Hx 1/2,d, J=8.2 Hz), 7.53 (1H x
172, d, J=8.2 Hz), 8.02 (1H x 1/2, d, J=8.2 Hz), 8.07 (1H x 1/2, d, }=8.2 Hz).

Mass spectrum (ESI): 406.3 (M+H).

Example 5:

Trans-3'-oxo-N-methyl-N-(2-piperidin-1-ylethyl)-spiro[cvclohexane-1.1"-(3H)-5'-
azaisobenzofuranl-4-carboxamide

e
= _\‘\EE\N/\/N

VA CHs

The entitled compound was obtained according to the method of Example 1 but
starting from trans-3'-oxo-spiro{cyclohexane-1,1'-(3'H)-5"-azatsobenzofuran|-4-carboxylic acid
and N-methyl-N-(piperidinoethyl)amine.

'THNMR (400 MHz, CDCl3, 8): 1.35-1.46 (2H, m), 1.47-1.64 (4H, m), 1.76-1.89 (2H, m), 1.93-
2.08 (4H, m), 2.20-2.33 (2H, m), 2.35-2.50 (6H, m), 2.87-2.98 (1H, m), 2.95 3H x 1/2, s), 3.08
(3H x 1/2,5), 3.42 (2H x 1/2, t, J=7.0 Hz), 3.50 (2H x 1/2,1,J=7.0 Hz), 7.62 (1H x 1/2, d, I=5.1
Hz), 7.66 (1H x 1/2, d, J=5.1 Hz), 8.77-8.83 (1H, m), 9.11 (1H, s).

Mass spectrum (ESI): 372.2 (M+H).

Example 6:
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6.95 (1H x 1/2, d, J=8.6 Hz), 7.91 (1 H x 1/2, d, J=8.6 Hz), 7.96 (1H x 1/2,
d, J=8.6 Hz). Mass spectrum (ESI): 402.3 (M+H). 15 Example 12:
Trans-5'-ethoxy-3'-0x0-N-methyl-N-(2-piperidin- | -ylethyl)-spiro
[cyclohexane-1 1'-(3'H)-4'- azaisobenzofuranl-4-carboxamide H,C O O --li
T CH3 O The entitled compound was obtained according to the method of
rans' 3tRpk-D ‘A_‘aA' ATANY -_-,',.-’, Jahs "_’l". ._“.,,
azaisobpazetianold HbAR: MHz, CDC13, 6): 1.37-1.49 (2H, m), 1.41 (3H, t,
J=7.1Hz), 1.5251.62 (4H, in), 1.80-2.11 (6H, m), 2.15-2.26 (2H, m),
N é-l‘ﬁs (6tf-M), 2.86-2.97 (1H, m), 2.98 (3H x 1/2, s), 3.12 (3H x 1/2,
L 9)3.4598H x 1/2, 1, .1=7.1 Hz), 3.54 (2H x 1/2, t, J=7.1 HZ), 4.51 (2H, q,
=7.1 Hz), 6.96 (1H x 1/2, d, J=8.5 Hz), 6.96 (1H x 1/2, d, J=8.5 Hz), 7.93
E]égl))( ]21/1 %f{‘%}%ﬁ%gz 8@@?@%@%%5 ’agégéi%g y)z‘&iel\ﬂ{aestﬁoscfgfc )Lijarpnpie 1 but
startinpring Stanefoxy-Spioxis ohetapleN--EyitbPidisaisohgatiiradpt rerrboxylic acid
and Nigisipfexansriolid(3ddhdlagmisobenzofuranl-4-carboxamide H3C O ™

| 0 ~ H 30.0 -60.The.entjtled.c obtai

HN R L b P D1 o S Hol e Cafrb{akly ) 2:45-
2.70 (6btdimed- i BxAMpE Manadnéthbriol SHNVR. @od-fiHzHcp &3 Ely@), 3.55(2H, ¢,
1=7.2 HZR-1O3((6Hx m), 4,931184%H .60, B k5-230, (2, 1n)z R $860 2178 (BIF:5.1 Hz),
9.12 (M), §86-2.98 (1H, m), 2.99 (3H x 1/2, 5), 3.12 (3H X 1/2, 5), 3.49 (2H X

12, t,3=7.4 5Hz), 356 (2H x 1/2, t, J=7.4 Hz), 4.06 (3H, s), 6.98 (1H X
Mass gpscluidBlK 2P 3ot TH)x 1/2, d, J=8.5 Hz), 7.94 (1H x 1/2, d, J=8.5
Exampiz)/7.99 (1H x 1/2, d, J=8.5 Hz). Mass spectrum (ESI): 3883 (M+H).
TransEXJRIQ ATy ARS 2 RkeRN B YRRy N- PRIV Notespyleoliding-Meh

. N-spirg]cyclohexane-1,1'-(3'H)-4™- 10 azaisobenzofuranl-4-carboxamide
aza1sq§e£z,g%[ﬂgn -4-car oxam}d( )
! 0

&

N“* ‘\Ek N/\\/@
\_y CH,
0
8]

The entitled compound was obtained according to the method of Example 1 but
starting from trans-3'-oxo-spiro[cyclohexane-1,1'-(3"H)-6"-azaisobenzofuran]-4-carboxylic acid
and N-methyl-N-(piperidinoethyl)amine.

'HNMR (400 MHz, CDCls, 8): 1.38-1.49 (2H, m), 1.52-1.62 (4H, m), 1.78-1.93 (2H, m), 2.0-
2.13 (4H, m), 2.33-2.52 (8, m), 2.90-3.02 (1H, m), 2.98 3H x 1/2,5), 3.11 (3H x 1/2, 5), 3.45
2H x 1/2,d,J=7.0Hz), 3.54 QH x 1/2, 4, J=7.0 Hz), 7.74 (1M, d, }=5.1 Hz), 8.84 (1H, d, J=4.8
Hz), 9.05-9.14 (1H, m).

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

Example 8:

Trans-3'-oxo-N-methyvl-N-(2-piperidin-1-ylethyl)-spiro[cyelohexane-1.1-(3"H)-7'-
azaisobenzofuran]-4-carboxamide

L
=N "“H\N/\/N

\_/ L CH,
o
o

The entitled compound was obtained according to the method of Example 1 but
starting from trans-3'-oxo-spirofcyclohexane-1,1'-(3'H)-7'-azaisobenzoturan}-4-carboxylic acid
and N-methyl-N-(piperidinoethyl)amine,
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"kN*~ND N/ OH3 O O The entitled compound was obtained according
to the method of Example 10 but starting from the compound obtained in
Example 1 and propanol. 'HNMR (400 MHz, CDC13, 6): 1.02 (3H, t, J=7.3
Hz), 1.72-1.93 (8H, m), 1.94-2.13 (4H, in), 15 2.14-2.32 (2H, m),
1 2.51-2.74 (6H, m), 2.86-2.97 (1H, m), 2.99 (3H x 1/2, s), 3.12 (3H x 1/2,
HNM, (00MPz1 G2, )32 B4 H4Y, @BeraH 471/2.66, 0HT. a0)2) 84-20 2@k, m), 2.22-

2.51 (SA6AYHZREo(WU Y22 oy 780 112)s 096 Ibip 2, &) IF8 B x 188 ¢, 1=7.1
Hz), 3% 51—12( % gvl?%) %% Efgrlr(] 11@[& 1 8@54'3%%29"?%3?5’1‘30”?@ d,1=7.8 Hz,

1.6 Hehdtgfotidalyh-3ndxo-N-methyl-N-(2-pyrrolidin-I-ley
Mass Hpybuspirofsigichrexand-aH) - (3'H)-4'-azaisobenzofuran]-4-carboxamide O
Exam@el\b ~N*N N CH3 O O Morphohne (1.0 mL) was added to the

pound (30 m) obtalned in Example 1, 25 andstlrred at 65C for117 :

Q

Trans

aza1sdbmmMéd4ﬂuanbrg~mma\iersed phase HPLC (O 1 % TFA acetonltrlle/HZO
=5 % to¥5 %, gragient) to obtain the entitled compound (31 mg, 92 %)
N Iorgss-olly.stbstance. 'HNMR (400 MHz, CDC13, 6): 1.75-2.08 (1
\ , 2.69-2.20 (2H, m), 2.51-2.75 (6H, m), 2.84- 2.95 (1H, in), 2.99
x 1/2,'s), 3.13 (3H x 1/2, s), 3.50 (2H x 1/2, t, J=7.4 Hz), 3.58 (2H X
/2, 30t, J=7.4 Hz), 3.65 (4H, t, J=4.9 Hz), 3.82 (4H, t, J=4.9 HZ), 6.84
(IH x 1/2T8e gaotpdomeendiMas phtamedsg@idp)g oshe pidthat2f dxample 1 but
startm]g—ﬁdi)rlﬂ)ﬂlz(ﬁg (16k- 112, $hind S, L1 bhekahdap s spesTBUM (@idif4 3t 2 arboxylic acid

andN(-M+ dm |5é xll%ejcgé[ al%n%S' (dlmethylamlno) -3'-0x0-N-meth

..........

-SPIr C O exan

'H O loRlidr Sl S Al 52615 (45L N -$3369% @Ham). 1.98-
2.13 (@}5 ﬂibl,@é’ﬂﬂﬂeﬂ ¢ompoundwaloltdn e sar.o8rdnDxd/he ntetlitod dbfx 1/2, s), 3.45
(H xEBEMPEAP Y, 355 2H x 1/2. t, I=7.1 Hz), 7.35-7.36 (11, m), 8.64 (1H x 1/2, 5), 8.68
{IHx 1/2, 8).

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

Example 10:
Trans-3'-ethoxy-3"-0x0-N-methyl-N-(2-pyrrolidin-1-ylethvl)-spiro[cvelohexane-1.1'-(3'H)-4'-
azaisobenzofuran]-4-carboxamide

O
oy Y
o= --“LN/\\/N

|
CHjy

=
A

Sodium hydride (10 mg) was added to ethanol {1.0 mL). The solution was added
to ethanol (1.0 mL) solution of the compound (40 mg) obtained in Example 1, and stirred at
65°C for 18 hours. It was made to have a pH of 2 with 6 N hydrochloric acid at 0°C. This was
neutralized with aqueous saturated sodium bicarbonate solution, and then extracted with ethyl
acetate. The organic layer was washed with saturated saline water, dried with sodium sulfate,
filtered and concentrated under reduced pressure. The resulting residue was purified through
silica gel column chromatography (Biotage Column NH, ethy! acetate/hexane = 10 % to 90 %,
gradient) 1o obtain the entitled compound (34 mg, 83 %) as a colorless oily substance.

'HNMR (400 Mz, CDCls, 8): 1.41 (3H, t, J=7.1 Hz), 1.74-1.94 (6H, m), 1.94-2.13 (4H, m),
2.15-2.27 (2H, m), 2.51-2.73 (6H, m), 2.85-2.97 (1H, m), 2.99 (3H x 1/2, ), 3.13 (BH x 1/2, ),
349 CH x 172, 1, 1=7.4 Hz), 3.57 2H x 172, t, I=7.4 Hz), 4.51 (2H, g, J=7.1 Hz), 6.96 (1H x 1/2,
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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 (6H, s), 3.49 (2H x 1/2,t, 3=7.4 Hz), 3.59 (2H x 1/2, t, J=7.4 Hz),

[2,d,J Hz), 6.72 (111 x 1/2,d, J=8.8 Hz 7.80 1H 10 x
. 5=855 8 SARTHLS Toat(ts 199: A A R Wb o (bt 172 0. 1785
Hz). 401.4 (M+H). Example 17: Trans-5'-(pineri din- |
Mass 3 9«3&31%@?@1‘]?‘@@@4' 49yrro li din-l -ylethyl)-spiro [cyclohcxane-1.1'-
Examég )|14 -azaisobenzofuranl-4-carboxamide 0 CN kNAN CH3 150 The
; nt ed compound was obtalned accordlng to the method of Example 15
rans{nethpn e TSt ! Higia esbirip Y
azaiso'ﬂé\hMRu(*éﬂpd\/HdﬁmQQﬁdé 6) 1. 52 2 20 (18H m), 2.52- 2 77 (6H m)
e 2-80-2. 93x(IH, m);72,99 (3H x 1/2, s), 3.13 (3H x 1/2, s), 3.49 (2H x 1/2, t,
o—3=V. 1\3/596 x 1/2,t,J=7.4 Hz), 3.62- 20 3.73 (411, m), 6.84 (1H x
=9.0%Hz), 6.84 (1H x 1/2, d, J=9.0 Hz), 7.79 (1H x 1/2, d, J=9.0
~%.84 (1H x 1/2, d, J=9.0 Hz). Mass spectrum (ESI): 441.4 (M+H).
Exampl
Trans- 53%?;)%% iFdiSaaoBd Wehebiriiad respidinain i ary s phrbitayerte 10 but
startingdremelie, LorgBo(BiH Pt atediso bennyflerdnbdireetizoxamide 0 CN ILN'N N

'HNMEH300@1 TEhe patitles): osappyrdwasgbiaiged @peﬁqdm tothe r@@t@@p‘ m), 2.13-

225 B ERPR 1 g fon g 0P Baned 1 el A0

(ZH X(B’Qb tr»nﬁvé 852596 H) 122811J%6@I§21)(M2r@f12 989SH(LH/R 1€}, .928.6 Hz),
6.95 ((BHkx1 1124 5)=8.461£2H R 1L{2HtxIFZ, 1 HZR8 8.86(2Hh8 IR x-62 L4781 HiE)).
Mass%,@gl k4. 5@)%23 @4}@@ x 1/2, d, J=8.8 Hz), 6.85 (1H x 1/2, d, J=8.8

x1

7.79 (1 8 Hz), 7.84 (1H x 1/2, d, J=8.8 Hz). Mass
Xa"mgl?egrum (ESI): 455.3 (M+H). Example 19: 5
TransT agibel vphiexodM-arako-HNuiletyd iR pideritin-dpirtsidwloapita(eyiciohiak )-4 -
aza;so%@ﬁz@af%lrﬁlmérboxamlde
’ Y
o~ KA
Nt/ CHs

The entitled compound was obtained according to the method of Example 10 but
starting from the compound obtained in Example 4 and ethanol.
'HNMR (400 MHz, CDCl, 8): 1.37-1.49 (2H, m), 1.41 (3H, , J=7.1 Hz), 1.52-1.62 (4H, m),
1.80-2.11 (611, m), 2.15-2.26 (2H, m), 2.37-2.53 (6H, m), 2.86-2.97 (1H, m), 2.98 BH x 1/2, s),
312 (GH x 1/2,8),3.45 2H x 1/2,1, J=7.1 Hz), 3.54 (2H x 1/2, t, J=7.1 Hz), 4.51 (2H, g, I=7.1
Hz), 6.96 (1H x 1/2, d, J=8.5 Hz), 6.96 (1H x 1/2, d, J=8.5 Hz), 7.93 (1H x 1/2, d, J=8.5 Hz),
799 (1Hx 1/2, d, J=8.5 Hz).
Mass spectrum (ESI): 416.3 (M+H).
Example 13:
Trans-5'-methoxy-3'-0x0-N-methyl-N~(2-pvrrolidin-1-ylethyl)-spiro[cyclohexane-1,1"-(3'H)-4'-
azaisobenzofuran(})—li—carboxamide
chb ~ ‘.‘jj\;ﬁ/\/D
N-¢ CHy
o
o

- 60 -



10

15

20

25

30

azaisobenzofuranl-4-carboxamide Q /o .J~ O N\NO N CH3 O O Phenol

(40 mg) and cesium carbonate (209 mg) were added to DMF (2.0 mL)

solution of the compound (100 mg) obtained in Example 4, and stirred at

65C for 23 hours. The 10 reaction liquid was purified through

reversed-phase HPLC (0.1 % TFA acetonitrile/H20 = 5 % to 75 %,

gradient) e gt rremeindd csmpaingg psrarins toghy aacthed ekibsamnie 10 but
starting $hstageacohipNMRAALD M itz FCp1S ] Sxdlnanhibk0. (2H, m), 1.53-1.67
I 9 (eH,m), 2.48-2:31.(2 . 62 (6Hxr )
Hﬁ”@?ﬁ%@.@iﬁ@%ﬁs@?iéﬁfﬁ?ﬁ R e %?456’@52%%?» 48
2.75 () e 2 P8 BHR-BI% 7 4R 713 BB hid; )3 AB6H ¢l /2, 1 =7 4
Hz), 3 (26 200)x 8.06t, I5T¥H 1206 (JHBs, AR 8L HI(12 1128 B=8.6.$492)1H x 1/2, d,
7=8.5 N%,S“/.%Zéﬁt}m@%%é@é-ﬁz(j\,/"kb's)-(ﬁ%@@@?d@@'ﬂs.s Hz).

Trans-5'-(pyyid -é-,yl g -oxo-N-meth
Mass §nee; 4%{)”3}3 Iét@%— %iro[cyclohexane-l,l'-
ExampB:H}4'-azaisobenzofuran]-4-carboxamide N O O .., 1LN"iN H3 20 The
Trans-8NHHGEh comROUNE WasiRptRinech AceRading-{o-the methadeidxanmple, 19(3'H)-4-

Azaiso u'&Zs rgin _éfﬁroa%;[)he compound obtained in Example 4 and
Wg%grm%nﬁmel@gﬁ}é% pyri : (400 MHz, CDC13, S): 1.39-1.51 (2H, m),
\\\1.52-1.65 (4I—§P m), 1.@.13 (6H, m), 2.20- 233 (2H, m), 2.38-2.60 (6H,
m;(%@liﬂﬂ\fny 99 (BH x 1/2,s),3.13 (3H x 1/2, s), 3.46 25 (2H X
1/2¥J Hz¥"8.57 (2H x 1/2, t, J=7.0 Hz), 7.22-7.41 (2H, m), 7.61-7.69
(1H, °8.12 (A1H x 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' TSRS BIROME RS PRI ATARR the method of Example 10 but
startin@tfipyrs plre feyalahexboisalnti (3 H)-1 36 baadsphgarofuranl-4-earboxamide
TENMRI o MNZNENHE §): 1.02 B3I ¢, 7=7.3 Hz), 1.72-1.93 (8H, m), 1.94-2.13 (4H, m),
2.14-2.32 2H, m), 2.51-2.74 (6H, m), 2.86-2.97 (1H, m), 2.99 (3H x 1/2, 5), 3.12 3H x 172, 5),
3.49 (2H x 1/2,t, J=7.4 Hz), 3.56 (2H x 1/2, t, J=7.4 Hz), 4.40 (2H, 1, J=6.7 Hz), 6.97 (1Hx 1/2,
d,J=8.5Hz), 697 (1Hx 1/2,d, J=8.5 Hz), 7.93 (1H x 1/2,d, J=8.5 Hz), 7.98 (1H x 1/2, d, J=8.5
Hz).

Mass spectrum (ESI): 416.4 (M-+H).
Example 15:

Trans-5'-(morpholin-4-vi)-3'-oxo-N-methyl-N-(2-pyrrolidin-1 -vlethvl)-spirof cvclohexane-1.1'-
(3'H)-4'-azaisobenzofuran]-4-carboxamide

O/j "ﬁ\N/\/D

N —
\\/\g%go CHg
o)

O

Morpholine (1.0 mL) was added to the compound (30 mg) obtained in Example 1,
and stirred at 65°C for 17 hours. The reaction liquid was concentrated under reduced pressure,
and then purified through reversed-phase HPLC (0.1 % TFA acetonitrile/H.0 = 5 % to 75 %,
gradient) to obtain the entitled compound (31 mg, 92 %) as a colorless oily substance.

'HNMR (400 MHz, CDCl3, 8): 1.75-2.08 (10H, m), 2.09-2.20 (2H, m), 2.51-2.75 (6H, m), 2.84-
2.95 (1H, m), 2.99 3Hx 1/2,). 3.13 BH x 1/2, %), 3.50 (2H x 1/2, 1, J=7.4 Hz), 3.58 CHx 1/2,
t, I=7.4 Hz), 3.65 (4H., t, J=4.9 Hz), 3.82 (4H, t, ]=4.9 Hz), 6.84 (1H x 1/2, d, ]=9.0 Hz), 6.85
(1Hx 1/2,d, J=9.0 Hz), 7.87 (1Hx 1/2, 4, J=9.0 Hz), 7.92 (1H x 1/2, d, J=9.0 Hz).

Mass spectrum (EST): 443.3 (M+H).
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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)
obtained in Example 1, and stirred at 80C for 5 hours. Water 5 was added
to it, and extracted with ethyl acetate. The organic layer was washed with
Examplgtlifated saline water, dried with. sodium sulfate, then filtered and
Trans@awﬁmfm%ﬁﬂrumes 'r@ﬁ@w@ﬁmsyr@ PR IRENIngdiBsigupiwas platiieshe-1.1"-
I na@tography (Biotage Column NH, ethyl
%, gradient) to obtain the entitled compound
asv less 0|Iy substance. 10 'HNMR (400 MHz,
féql 88 (4H, in), 1.89-2.17 (6H, m), 2.22-2.37 (2H, in), 2.52-
m), 2.90-3.01 (IH, m), 3.01 (31-1 x 1/2, s), 3.15 (3H x 1/2, s),
35%(2Hx1/2 t, J=7.3 Hz), 3.59 (2H x 1/2, t, J=7.3 Hz), 743756(3H

), 7.96 2,44, J=8.3 Ha). 7.97 12
oy S MR ﬁ?ﬂlpa)uﬁdé@&w%a’é%'%x S e R R T 15 bu
stamngpﬁg@ﬁal}hﬁ: @ospound obngdniSamaty F}@I@dlmethyiammc
HNMR ARV PNEEE): NI- Tﬁexwlm}(zap)peadm-w (61, m), 2.52-2.77 (6H, m), 2.82-
2.93 (Wﬂe&\"ﬁ §9'{9L€>§C johexangd L3 )As) 318 (6H, Q; 49 (2H x 1/2, 1, J=7.4 Hz),

359 (Era e ot b é‘?ébéwﬁ@ﬁ%%—gw B Clel s, 7.0

x 1/2, staltiRg friomn T ¢dhhpoiRddobtdigedzin Example 4 and phenylboronic

Mass @ﬁégﬁﬁm MR 4@@11\4@@1@&3 6): 1.35-1.48 (2H, m), 1.49-1.61 (4H, m),
B 842,213(6H m), 2.21- 2.32 (2H, m), 2.35-2.53 (6H, m), 2.87-2.99 (1H,
Xamm? 96 (3Hx 1/2, 5), 3. 10 (3H > x 1/2,5), 3. 44H X 1/2 t J=7.0 Hz), 3.53

0y (2-1 ‘ Qvziabsxane-1.1'-
(3'H)1%%e(1%bb&é@’uﬁbrﬂ—fﬁo%ﬂﬁ@:)a&ﬁé -8.10 (2H, m) 8.12 (1Hx1/2 d, J=8.2
Hz), 8 17 (1HOx 1/2, d;~25 J=8.2 Hz). Mass spectrum (ESI): 448.3 (M+H).

mple Trars<5N(4<fluorophenyl)-3'-oxo-N-meth | N-(2-piperidin-I-
8 clobeg(ane 1,1'- (3'H)-4'-azaisobenzofuranl-4-carboxamide O
F/~N2N NCH3 O 300

The entitled compound was obtained according to the method of Example 15 but
starting from the compound obtained in Example 1 and piperidine.
'HNMR (400 MHz, CDCl3, 8): 1.52-2.20 (18H, m), 2.52-2.77 (6H, m), 2.80-2.93 (1H, m), 2.99
(3Hx 1/2,5),3.13 (3H x 1/2,8), 349 (2H x 1/2, t, ]=7.4 Hz), 3.59 (2H x 1/2, t, J=7.4 Hz), 3.62-
3.73 (4H, m), 6.84 (1H x 1/2, d, }=9.0 Hz), 6.84 (1H x 1/2, d, }=9.0 Hz), 7.79 (1H x 1/2, d, J=9.0
Hz), 7.84 (1H x 172, 4, J=9.0 Hz).
Mass si)ectrum (EST): 441.4 (M+H).
Example 18:
Trans-3"-(piperidin-1-yi)-3'-ox0-N-methyl-N-(2-piperidin-1-ylethyl}-spiro[cyclohexane-1.,1'-
(3'H}-4'-azaisobenzofuran]-4-carboxamide

R
CN \\ ‘.\\&w/\/N
N~y CHs
o]
o]

The entitled compound was obtained according to the method of Example 15 but

starting from the compound obtained in Example 4 and piperidine.
'HNMR (400 MHz, CDCls, 8): 1.38-1.80 (12H, m), 1.81-2.20 (8H, m), 2.36-2.59 (6H, m), 2.81-
294 (1H, m), 2.98 3H x 1/2,5),3.12 BHx 1/2,5), 3.46 2H x 1/2, 1, J=7.1 Hz), 3.56 2H x 1/2,
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Example 21 but starting from the compound obtained in Example 4 and
4-fluorophenylboronic acid. IHNMR (400 MHz, CDC13, S): 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 (B3H x 1/2, s), 3.44 5
t, i=7.0Hzx. 3003 J3 1) ©.52 (PH x W2 &, [=820tiaz) 6809171 rol(2H. 8.8 Hz). 7.79
(IH xl@&(ﬂ#&@ﬂ@)d?%#&ﬁ{Iﬂzl)/2,7c8,(9_=€3.|8ll>)lz}/2, d, J|=8-2 Hz), 8.04-8.20 (3H,
Clf. 66.3 (_M+H). Example 24:
Mass rzz:af:r{?zsll Wﬂ%‘ldln-é@? -oxo N-methyl-N-(2-piperidin- | -ylethyl)-spiro
Examplgdi@hexane-1.1'- 10 (3'H)-4'-azaisobenzofuran]-4-carboxamide N O ~ ->
Trans-5~piehbxN-N-Gid: Neh@tiiviederiidskddinpoyhdwih s pintduyeth kecording' 4G 1)-4'-
azaxso%f@ﬁ]%ﬁl ffExample 21 but starting from the compound obtained in
Example 4 and pyrimidine-5-boronic acid. 'HNMR (400 MHz, CDC13, S):
Q 1.39-1.51 (2H, m), £'52-1.65 (4H, m), 1.87-2.20 (6H, m), 2.29- 15 2.58
o-{f .\9%4513».@1*@ "' m), 3.00 (3H x 1/2, s), 3.14 (3H x 1/2, s), 3.47 (2H
7.05H1z), 3.56 (2H x 1/2, t, J=7.0 Hz), 7.99 (IH x 1/2, d, J=8.0
Hz),8200 (IH x 1/2, d, J=8.0 Hz), 8.26 (IH x 1/2, d, J=8.0 Hz), 8.31 (IH x
1/27d, J=8.0 Hz), 9.32 (IH, s), 9.43 (2H, s). Mass spectrum (ESI): 450.3
(M+H). Elx«amh]é%gl@nd cesium carbonate (209 mg) were added to DMF (2.0 mL)

soluua_r{%‘?%h% d X %Sﬁé?ngd %(@'M tyl, éﬂc@fﬂ@@rz@gg‘i‘dlﬁmﬂ)iﬁ)urs The
cyclo exan aza amide o
reacigg S ﬁf@ﬁl e A N T R

75 %,m@m@mb@mmwnﬂ@dﬁawﬂ@mh@&&% Holaschsiolatirsd mly substance.
THNMR@0PIR1H ANd R=medhox g <bipysidine Bororss-agid.(28 MR 4400 Nb1E, m), 2.18-

231 @%le S’féé‘%é% b %@fﬁi S T, 3.6
(2H X(éﬁ % 17274 J?Pﬁﬁ%ﬁ%%h’%e’iﬂ}fciié )327 31 @Hi‘(’é# 36- '6@7(21{ m), 8.06
(1H x(18, d, 3885817)8.T190 ALK X21/2, B:815813).Hz), 7.91 (1H x 1/2, d, J=8.3

Y 3 Hz), 8.20 (1H x 1/2, d, J=8.3 Hz), 8.43 (1H,
e I R 002

Trans-5'-(pyridin-3-yloxy)-3"-oxo-N-methvl-N-(2-piperidin-1 -ylethvl)-spirofcyciohexane-1,1'-
(3'H)-4'-azaisobenzofuran|-4-carboxamide

=N
Lz o
L NS

o]

N/ CHs

0]

G
The entitled compound was obtained according to the method of Example 19 but

starting from the compound obtained in Example 4 and 3-hydroxypyridine.
"HNMR (400 MHz, CDCl;, 8): 1.39-1.51 (2H, m), 1.52-1.65 (4H, m), 1.81-2.13 (6H, m), 2.20-
2.33 (2, m), 2.38-2.60 (6H, m), 2.88-3.01 (1H, m), 2.99 3H x 1/2,5), 3.13 B3H x 1/2, 5), 3.46
(2H x 1/2,t, J=7.0 Hz), 3.57 2H x 1/2, 1, 7.0 Hz), 7.22-7.41 (2H, m), 7.61-7.69 (1H, m), 8.12
(1Hx 1/2,d,J=8.5 Hz), 8.18 (1H x 1/2, d, J=8.5 Hz), 8.45-8.56 (2H, m).
Mass spectrum (ESI): 465.2 (M+H).
Example 21:
Trans-3'-phenyl-3"-oxo-N-methvl-N-{2-pyrrolidin-1 -vlethvl-spiro[cvclohexane-1.1'-(3'H)-4 -
azaisobenzofuran]-4-carboxamide
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30 Mass spectrum (ESI): 479.2 (M+H). Example 26: Trans-5'-[4-(meth,,
Is~yl)phenyll-3'-oxo-N-methy]-N-(2-piperidin-I-ylethyl)-
spirofcyclohexane-1,1'-(3'H)-4'-azaisobenzofuranl-4-carboxamide -65 0 0
H3C-S"/N~IN O N CHs O O The entitled compound was obtained
according to the method of Example 21 but starting from the compound
obtained in Examp 4>and 4-(methanesulfonyl)phenylboronic acid.
@i Nﬂﬁ\z/c C13, S): 1.39-1.80 (6H, m), 1.86-2.19 (6H, m),
(6H rﬁ) 2.9353.04 (1H, m), 3.00 (3H x 1/2, s), 3.11 (3H, s),

A4/ (3H x 1/2, s), 3.48 (2H x 1/2, t, J=7.0 Hz), 356(2Hx1/2 t, J=7.0

Hz), 8.0 1/2..d,J H X, 2.0, J= 6-

rt ) A R D R R R e T e ana
aqueoe@ﬂé axligpy C@ﬁyorma@%@&mﬁ i) e wldlioy! 2xdimphkopyethone (1.0 mL)
soluticht afishb'e(@rmethd Xy yrigh 0iRayhed toXixddpie thydoN {Repyd eolBUPC1E Sthyles. Water

was a&@é&fgyplgﬁ‘?éﬁ%é&uﬁ%}l—&h I %Q&@bel%% g@ﬂﬂcﬁa Wm%dowlqthgatumled
k i~Nom/ HsC N, N C %ltledc mpound w.

S optained
saline a&%sm%@%va%%@ma&%@é%m@ Wn&a?ﬁﬁalﬁamiﬂadéaﬁ?ﬂaaﬁbpressum
The resbtaineatdil Exansgler ifiad dhi2enmtisdiop Sepyritlime: bbromigtewighiths Biotage Column

NH, eﬂkﬂyil MMBRAAQQ:NHZ sGPGE L3, §): Iﬁeﬁ?@éﬁ% (b bheleBBrRd B SBHo AL 526 mg, 78
m), 2.90-3.04 (1H, m), 3.01 (3H x 1/

o 2%1 %8(2]? r% 2.49-2.75 (6

°)a“)°‘ir SN I8 51 (2H x 1/2, t, J=7.3 Hz), 3.57 (2H x 1/2, t, J=7.3
HNMM‘*QOMT(BHCQCB K. (Y 6d! $28 Hmy). 7.88-0-1'A( Q1P 1) J=8232 Bz 2Fom). 2.52-
2.77 (6HH 1)1 290,378 (3H 2h) 83161 (BHI% 1/2, &), é-ﬁsféa‘ﬂlzx ﬁi@)(lﬁsx A2, 1 173

0, SO0 S B3] ). B34 a2 HE 204257 (11
2, il-?rﬁy}aﬁ@b-ﬁ )Eslﬁiglidlﬁ?eﬂ’&ﬁ(ﬂ@% b%ri%uH Yl ?20(1¥1x1/2 d, J=8.3 Hz).
Mass spiatoycidtidxalia-2, I43H)-4'-azaisobenzofuran]-4-carboxamide H3C. O

Example 22:
Trans-5'-phenyl-3'-oxo-N-methvl-N-(2-piperidin- 1 -vlethyl-spirofcyvclohexane-1,1'-(3TH)-4'-
azaisobenzofuran]-4-carboxamide

e
_.\\L\N/\/N

\
N éHa
O
a

The entitled compound was obtained according to the method of Example 21 but
starting from the compound obtained in Example 4 and phenylboronic acid.
'THNMR (400 MHz, CDCly, 8): 1.35-1.48 (2H, m), 1.49-1.61 (4H, m), 1.84-2.13 (6H, m), 2.21-
2.32 (2H, m), 2.35-2.53 (6H, m), 2.87-2.99 (1H, m), 2.96 (3H x 1/2,5), 3.10 3H x 1/2, 5}, 3.44H
x 1/2, 1, }=7.0 Hz), 3.53 (2H x 1/2, 1, }=7.0 Hz}), 7.40-7.53 (3H, m), 7.93 (1H x 1/2, d, J=8.2 Hz),
7.94 (1H x 172, d, I=8.2 Hz), 8.05-8.10 (2H, m), 8.12 (1H x 1/2, d, I=8.2 Hz), 8.17 (1IH x 1/2, 4,
J=8.2 Hz).
Mass spectrum (ESI): 448.3 (M+H).
Example 23:
Trans-5'-(4-fluorophenyl)-3'-oxo-N-methyl-N-(2-piperidin-1-vlethvl)-spiro{evelohexane-1.1'-
(3'H)-4'"-azaisobenzofuran|-4-carboxamide

o]
F == \\\ELN/\\/O

\
Nt éH:a
e]

8]

- 64 -



10

15

20

25

N\ LNti N~) N CHs O O 25 The entitled compound was obtained

according to the method of Example 21 but starting from the compound

obtained in Example 4 and 1-methyl-4-(4,4,5,5-tetramethyl-1,3,2-
dioxabororan)-1 H-pyrazole. 'HNMR (400 MHz, CDCI3, S): 1.32-1.65 (6H,

m), 1.79-2.11 (6H, m), 2.17-2.31 (21-l, m), 2.33- 2.51 (6H, m), 2.84-2.99

(1H, m), Thesr@ieg Wmpey8l oe¢3hkixined askBBae3Eh¢antthoy fFxasmple 21 but

startu@ﬂoﬁ? ﬂ?e%%rﬂ @%bbtﬁiﬂea 915?&@9%)@'2# i Bhibidphep)inbfoMassid.

ple 29;
IHNI\@QG(}% éfsw{ - évpv?%lé?nf%ﬁy]ﬂ@% 48—&[-6% Iyle §§3||2 I 6H_t m), 2.21-
2.32 (Remi- éére@s[byémxaaq&sizl%zgm,mza%@md/2 D30 GEL X 15, 8, 344
H xfuranl- Méﬂ mmgasnmemﬁg NG, R=NOHS, HBCD 10 BOLThg esdtlad] x 1/2, d, 1=8.2
Hz), f@@‘ga g)béair] O% glgg ’héigethod of Example 21 but

sta talne mple 4 and

e com
Mass Qpﬁc&'ﬁﬁ% %@R%‘ dronic acid. 'HNMR (400 MHz, CDC13, S):
Exampl324.75 (6H m) 1.80-2.11 (6H, m), 2.18-2.32 (2H, m), 2.32- 2.54 (6H

[1,I'Bis(diphenylphosphino)ferrocene]dichloropalladium(ll) (38 mg),
potassiumh/invitiifiueiabetate 4l sbaaachtiistiaaring G036 df)iwearenle 21 but

d 1 und {120

i 6t s A PR SRR aITS BRI

Méé%m&é%ﬁkrtﬁ etlh?/?alcéla&%Haﬁ’a théR WasHaH vitth W8ter 2RdBH m). 2.29-
2.58 (ﬁium}eﬁ%ﬂd@ Wienin, thad cBtex. MhesprddicIHyen Ras)dbidd @ithx 172, t, 1=7.0
Hz), $9dimysulfate, filigtetdy), 7.99 (1H x 172, d, J=8.0 Hz), 8.00 (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 (1H, 5), 9.43 (2H., s).
Mass spectrum (ESI): 450.3 (M+H).
Example 25:

Trans-5'-(6-methoxypvridin-3-y1)-3'-ox0-N-methyl-N-(2-piperidin-1 -ylethyD-spirofcvclohexane-
L U'-(3'"H)-4'-azaiscbenzofuran]-4-carboxamide

o
e 7N e ..~~“\N/\/r©
N/ N CH,
6

G

The entitled compound was obtained according to the method of Example 21 but
starting from the compound obtained in Example 4 and 2-methoxy-5-pyridine-boronic acid.
THNMR (400 MHz, CDCls, 8): 1.37-1.72 (6H, m), 1.85-2.16 (6H, m), 2.22-2.37 (2H, m), 2.37-
2.56 (6H, m), 2.90-3.03 (1H, m), 2.99 BH x 1/2,5), 3.13 3Hx 1/2,8), 347 2H x 1/2,t, }=7.1
Hz), 3.55 2H x 1/2, 1, J=7.1 Hz), 4.01 (3H, s), 6.87 (1H, d, J=8.8 Hz), 790 (IH x 1/2, d, J=8.3
Hz), 791 (1H x 1/2,d, J=8.3 Hz), 8.15 (IHx 1/2, d, 3=8.3 Hz), 8.20 (1H x 1/2, d, J=8.3 Hz),
8.43 (1H, dd, J=8.8, 2.4 Hz), 8.77-8.85 (1H, m).

Mass spectrum (ESI): 479.2 (M+H).

Example 26:
Trans-5'-[4-(methylsulfonyl)phenyl]-3'-oxo-N-methv]l-N-(2-piperidin-1-vilethyl})-
spirofcyclohexane-1.1'-(3'H)-4"-azaisobenzofuran|-4-carboxamide
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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
(2.0 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
ag removed th?o ’%o’b ltration, the residue was concentrated under

gd p 're“t In the entitled compound (10 mg, 10 %) as a

Loily su fbstance. 'HNMR (400 MHz, CDC13, 6): 1.36 (3H, t,

J= 76Hz>,140169(6H m), 1.76-2.14 (6H, m), 2.16-2.33 (2H, in),

23762 5&@5§@D@jﬁc7‘%ﬁf§ogﬁd%s %ta?n%? 43EbxiHe t&ih@;%féﬁ%hl afygmﬁble 21 but
X

s SR A R R o ST A o i

HNWQQM%{/@W@@OM?;ihﬁﬁéélépmrhﬁﬁ@sw@ldm)(wm 57 (6H m), 2.93-

3.04 (Blample. &Li3BAN/methy17' G0 N; (Zimmsﬂdzuglz s), 3.48 (2H x 1/2, t, J=7.0 Hz),

syYD)-7K-Spir 5'5furo[34: | rhex I

1.56 (’fﬁ%fjg ?,\Ew 5;‘%9{%‘9@?@?% %}4 5 C%%ﬁ%r ?ﬁl a9 amide, B2), 8.06-

8.11 <%lei&%fdéﬁémﬁamﬁ%g(i.bl.@rﬁ@ﬁ%méiﬁgﬁ r'~28 § Hz), 8.31-8.35 (2H. m).

Mass phpenidin{BIethareinine-17).10 g) were added in that order to chloroform

: Emm?}él@»;nL) solutlon of trlphosgene (8. 15 g). The reaction liquid was stirred

Trans:p =(6-met0X yvIIEn-3ryl )= 3 v.v" O

yI(2 plperldlrfl erth rbamyl chlorlde monohydrochloride (20.0 g)
[Iy/hbs nce. Not further purified, the compound 10 was

- redction. Chloroform (2.0 mL), N,N-diisopropylethylamine
(0.342 m|), 7H- splro[furo[3 4-b]pyridine-5,4'- plperldln] -7-one

dihydrochlorid ere added to the ob

methyl(zjil[l)]fber?aé 1131 azﬁr(r)]y%j Ko (o]t 8%%1 ﬁ%&}ogﬁig}?gé’fﬁﬁ mple 21 but
startingdhomribe @ﬂﬁ@@tﬁﬁ?ﬁ@f@?@mW@piﬁqbaa@éét@ﬁthqwdmdlne -boronic acid.
"THNMRIGe0xated onday, reduced prassmensnd, gmnl@lqsiﬁeﬁlyhmga 38 (2H, m), 2.45-

0 t % 05 S -

215 (ﬁyd@ﬁ% ?(? ggt?glgﬁ_k%éhtlt%{d %E%gggn%?(gﬁ}%%% a§ a 91 }}e é{/% J=7.3
Hz), 3oﬁ;7/ stibstared: FRANME4bBINMEE; VT3 15} 4 Zkzﬁ x1/2,d,J-8.3
Hz), 7184204 (A4 i¥823 142289 ¢AHHM) ] 2.64-1207 H- 3 zﬁxm%l@w S):8.3 Ha),

8.43 (?H%Zda 4244t FPHE") %283 24111 7369-3.86 (41-1, m), 7.60 (1H, dd,
d, J=7.9, 1.3 Hz), 8.92 (1H, dd, J=4.8, 1.3 Hz).

Mass ﬁ:ggglgﬁéé%ﬁn‘i&é) M7BDb' (M+H). 20 Example 32:

Examplad§-4'-chloro-3'-oxo-N-methyl-N-(2-piperidin-I-
TransksyDrspigieyelehexdne-4 L H3thxo-N-methvl-N-(2-piperidin-1 -ylethvl)-

spiro[cyclohexane-1.1'-(3'H)-4'"-azaisobenzofuran}-4-carboxamide

HBC‘N o] (\

i\% \ == "\\”\N/\‘/N\/]
2 \ ;
N CH,
(6]

Q

The entitled compound was obtained according to the method of Example 21 but
starting from the compound obtained in Example 4 and 1-methyl-4-(4,4,5,5-tetramethyl-1,3,2-
dioxabororan)-1H-pyrazole.

"HNMR (400 MHz, CDCls, 8): 1.32-1.65 (6H, m), 1.79-2.11 (6H, m), 2.17-2.31 (2H, m), 2.33-
2.51 (6H, m), 2.84-2.99 (1H, m), 2.95 BH x 1/2, 5), 3.09 (3H x 1/2, s), 3.38-3.57 (2H, m), 3.93
(3H, s), 7.58-7.66 (1H, m), 7.95-8.08 (2H, m), 8.11 (1H, s).
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azaisobenzofuran]-4-carboxamide O kN N~ N 6H, cl O The entitled
compound was obtained according to the method of Example 1 but 25
starting from the compound obtained in Reference Example 3 and
N -methyl-N- (piperidinoethyl)amine. 'HNMR (400 MHz, CDC13, S):
39-1.49 (2H, m), 1.52-1.65 (414, m), 1.74-1.85 (2H, m), 1.95- 2.14 (4H,
Mass %H?C’%% BR3:E (ﬁﬁ; MM31b_3.04 (1H, m), 2.97 (3H x 1/2, s), 3.12 (3H X
Examiil2?29), 3.45 (2H x 1/2, t, J=6.8 Hz), 3.50-3.61 (2H x 1/2, m), 7.55 (1H x

Trans~y2(2dl- éﬁﬂe%abg@v%ﬁjgcﬂﬁ&m'—%{&ﬁ—?ﬂéﬁ%f‘ﬁhﬁtﬁ §e§1@i§1 (Lidem)-
3 c y 4's e ‘

‘O"ﬁ%’en itled compound was obtalned according to the
Ka pIeTbut 5 starting from the compound obtained in
xample 3 and N-methyl-N- (pyrrolidinoethyl)amine. ITHNMR

O S Sl o e S e aR 0 e 21 o
startin@foxn iz SNBdFaE G832kt ;61T 631114 -di 1857y 8 Bl{dt3 fronic acid.
IHNI\/ITIQMWWIPE@@'CIg 9189215 394, lfMr-kb)2 Bxaem (?n?42 18-2.32 (2H, m), 2.32-
2ss (AT i g o
Hz) 3.52 2H x 172, t, J=7.0 Hz), 4.04 (3H, S) 4.08 (3H, s). 8.05-8. 19 (2H, m), 9.04 (1H, s).
Mass spectrum (ESI): 510.2 (M+1).

Example 30:
Trans-5'-ethyl-3'-oxo-N-methyl-N-(2-piperidin-1-viethyl)-spiro[cyelohexane-1,1'-(3'H)-4'-
azaisobenzofuran]-4-carboxamide

9]
HsC
S R

\
N-f’ éHa

[1,1-Bis(diphenylphosphino)ferrocene |dichloropalladium(1l) (38 mg), potassium
vinyltrifluoroborate (41 mg) and triethylamine (0.036 mL) were added in that order to n-propanol
(2.0 mL) solution of the compound (120 mg) obtained in Example 4, and stirred at 80°C for 3
hours. The reaction liquid was diluted with ethyl acetate, and then washed with water and
saturated saline water in that order. The organic layer was dried with sodium sulfate, filtered,
concentrated under reduced pressure, and purified through silica gel column chromatography
(Biotage Column NH, ethyl acetate/hexane = 5 % to 100 %, gradient). The resulting residue was
dissolved in methanol (1.0 mL), 5 % palladium-carbon (5 mg) was added to it, and stirred in a
hydrogen atmosphere at room temperature for 1 hour. After the catalyst was removed through
filtration, the residue was concentrated under reduced pressure to obtain the entitled compound
(10 mg, 10 %} as a pale yellow oily substance.

'HINMR (400 MHz, CDCls, 8): 1.36 (3H, t, J=7.6 Hz), 1.40-1.69 (6H, m), 1.76-2.14 (6H, m),
2.16-2.33 (2H, m), 2.37-2.58 (6H, m), 2.87-3.04 (3H, m), 2.98 3H x 1/2, 5}, 3.12 (3H x 1/2, s),
3.46 (2H x 1/2,1,J=7.1 Hz), 3.55 2H x 1/2, t, J=7.1 Hz), 7.40 (1H x1/2, d, }=8.0 Hz), 7.40 (1H
x 1/2,d, J=8.0 Hz), 8.01 (1H x 1/2, d, J=8.0 Hz), 8.06 (1H x 1/2, d, J=8.0 Hz).

Mass spectrum (ESI): 400.3 (M+H).

Example 31;
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0 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, S): 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), 290302 1H, m 297(3Hx1/2 s),311 3I1x1/2
N-methyls/rexe ry)ff = Iaviletvh 2 Hespirg 1h 2y f

carboXamddElH x 20 1/2, d, J= 54Hz) 722(1Hx1/2 d J= 54Hz) 835839
(1H, m) Massg spectrum (ESI): 402.2 (M+H). Example 35:
= Hexy-3'-0xo-N-meth
N rolwim l-yieshyl)-spirolcyclohexane-1,1'-(3'H)-5'-
Szaisobenzqiw»éﬁr:ﬂ);fl-carboxamide O ILN~N N2~CHa C250The
entitled compound was obtained according to the method of Example 10

but starighfroeliievedivpouhdobisimeepirl Eiampiecd3 Ghambthdioimethyl-2-
pipeﬂd'iN MRAEMiTE (CRCIB WSk idﬁ@dluga}é@ Hrd&) id c%‘ﬂo?o%r(ﬂﬁ 40‘1){1];) solution of

. 2 2.54- 2. 79
tr1pho é' %e%g ?3‘,5('31;{_' ilj%)s’ 833%19@ Xvﬁi 315 fgr W%BO{%H%(XX é 1c€. and then
water §2571310) pyasegdad thray. 71h6 rmaesioprlioyl W@Ba(fplr‘épeﬁ-‘ﬂlﬂl )Jelma@é then

dried spasighnuiiSt xed86:2 ﬁMﬁdﬁh}e O Exampten3®2-piperidin-1-ylethyl)carbamyl chloride
monoﬂ%%h‘leﬁﬁ&éﬁ% )Eg' 'Q]’@ 1:1“0¥V'81Iy substance Not further purified, the compound

iperidin-l-ylethy cvclohexane- -

-5'-
was u%ffz’a daBe RSOk 0 mLINN N:shﬁoeﬁqgﬂftﬁléwﬁ%%z mL),
7H-spamﬁ[ﬂ€d[6o*ﬁﬂpmdhma$@hﬂm¢mﬁrdeﬁmwhpcﬂwhhmh®dl o6 BEx@mple 2@ded to the
obtalrféHtm%tl%I {ﬁél—?z&hgp {@ﬂ%g@% EJZHH@%@}{HS??O@H%%&;{?@!) mg), and
simed gt A B TR S Ml Bt B e, and
then mﬁ&s@@u@@lmrﬁs@ﬁ 2@9@2@1@1@@ Infp, T2 87a¢atanittile/ O30 %81 X0 %,
gradichid 18 R4 th2Hatilied dodipbinéle)7 3eb A2 klXla2a baleGeBd¥zhbily 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 (2H, m), 3.69-3.86 (41, m), 7.60 (1H,
dd, =7.9, 4.8 Hz), 7.90 (1H, dd. }=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'-oxo-N-methvl-N-(2-piperidin-1 -yvlethvh-spiro[cvclohexane-1, 1'-(3'H)-5'-
azaisobenzofuran]-4-carboxamide

Rk
= \\JLN/\/ N

L EH,
Cl O
o]

QO

N

The entitled compound was obtained according to the method of Example 1 but
starting from the compound obtained in Reference Example 3 and N-methyl-N-
(piperidinoethyl)amine.

"HNMR (400 MHz, CDCl3, 8): 1.39-1.49 (2H, m), 1.52-1.65 (4H, m), 1.74-1.85 (2H, m), 1.95-
2.14 (4H, m), 2.29-2.58 (8H, m), 2.92-3.04 (1H, m), 2.97 3H x 1/2, %), 3.12 GH x 1/2, 5), 3.45
(2Hx 1/2,1,J=6.8 Hz), 3.50-3.61 2Hx 1/2, m), 7.55 (IHx 1/2,d, J=4.9 Hz), 7.60 (IH x 1/2, d,
J=4.9 Hz), 8.58-8.61 (1H, m).

Mass spectrum (ESI): 406.1, 408.1 (M—+H).

Example 33:
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10 4.61 (2H, q, J=7.2 Hz), 7.12-7.21 (1H, m), 8.31-8.36 (1H, m). Mass
spectrum (ESI): 416.2 (M+H). Example 37:
Trans-4'-ethoxy-3'-o0xo-N-meth ly
N-(2-pyrrolidin-l-ylethyl)-spirolcvclohexane-1,1'-(3'H)-5'-
azalsobenzofuranl 4 calrboxamlde 0 ,"kN--lNO N CH3 /"(1) 015 O The

a7axsohmﬂz®ﬁ@lﬂtﬂa4ﬁwmbmhemmimpound obtalned in Example 33 and ethanol
'HNMR°(4OO MFHz, CDC13, S): 1.48 (3H, t, J=7.2 Hz), 1.73-1.89 (6H, m),
L3‘/2FH M), 2.22-2.35 (211, m), 2.52-2.77 (6H, m), 2.88-2.98 (1H,
N 99 { §'~Hx1/2 s), 3.12 (3H x 1/2, s), 20 3.48 (2H x 1/2, t, J=7.3 HZ),
59(2Hx1/2 t, J=7.1 Hz), 4.61 (2H, q, J=7.2 Hz), 7.12-7.20 (1H, m),
8.30-83 H
Trans- 4%%%)%1%%)8&\4%&%?(2 &%@ ﬁ%é%%%ﬁ%ﬁ Tﬁgf?ﬁnsplr(glgc%/ca[gw je 1 but
starting frqanythe. %grﬁiycsm%sbé%&%%ﬁi NNCH3 00
(pynoﬁdﬁtt&télytbﬂadr&ompound was obtained accordlng to the method of

HINMR}AOP 0. *@i‘f‘)(’:‘i‘%a “9 ﬁf@mst@ THBOHJ@QT% %)Eé%'@@% g,’zﬁ‘%} 2.53-

2.6 <%H%r@5’§z§ bl f”ﬁ% o e it 7.5

7.63 (BR2ap. 345{2846%{)1}2, 38-2.57 (6H, m) 2.88-2.98 (1H m), -70 2.97 (3H x

Mass sy@otﬁ)nﬁ(ﬁsm%bz 1/209)1 344102H x 1/2, t, J=7.1 Hz), 3.55 (2H x 1/2, t,
BramSE bk H2), 5.47-5.58 (1H, i), 7.09-7.18 (IH, m), 8.30-8.36 (IH, m). Mass
Spect um (ESI): 4303 (W41, Example 39: 5

azalsoexﬁﬁﬁ’ulalq}(&bh)-&xazmﬁobenzofuranI -4- carboxamlde O

1 g

b CH,

The entitled compound was obtained according to the method of Example 10 but
starting from the compound obtained in Example 32 and methanol.
THNMR (400 MHz, CDCls, 8): 1.40-1.49 (2H, m), 1.53-1.63 (4H, m), 1.72-1.85 (2H, m), 1.94-
2.11 (4H, m), 2.26-2.37 (2H, m), 2.38-2.55 (6H, m), 2.90-3.02 (1H, m), 2.97 3H x 1/2, 5), 3.11
(3H x 1/2,%),3.45(2H x 1/2,t, J=6.8 Hz), 3.55 CH x 1/2, 1, J=7.1 Hz), 4.13 3k, s), 7.18 (1l x
1/2,d,J=54 Hz), 7.22 (1Hx 1/2, d, J=5.4 Hz), 8.35-8.39 (1H, m).
Mass spectrum (ESI): 402.2 (M+H).
Example 35:
Trans-4"-methoxy-3'"-ox0-N-methyl-N-(2-pyrrolidin-  -ylethyD)-spirofevelohexane-1,1'-(3'H)-5-
azaisobenzofuran[-4-carboxamide

ot
eS8 _,\\IJ\N/\\/N

L7 CH,
5 I
é

N

The entitled compound was obtained according to the method of Example 10 but
starting from the compound obtained in Example 33 and methanol.
"HNMR (400 MHz, CDCls, 8): 1.73-1.88 (6H, m), 1.94-2.12 (4H, m), 2.23-2.36 (2H, m), 2.54-
2.79 (6H, m), 2.90-2.98 (1H, m), 2.99 3H x 1/2,5), 3.13 BGHx 1/2,5),3.49 2H x 1/2, ¢, 1=7.6
Hz), 3.60 (2H x 1/2, ¢, J=7.3 Hz), 4.13 (3H, ), 7.16-7.23 (1H, m), 8.36 (1H, d, I=5.4 Hz).
Mass spectrum (ESI): 388.2 (M+H).
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11LN-- ND N O CH, 0 0 The entitled compound was obtained according

to the method of Example 10 but starting from the compound obtained in

Example 33 and 2-propanol. 10 'HNMR (400 MHz, CDC13, 8): 1.45 (6H,

d, J=6.3 Hz), 1.70-1.86 (6H, in), 1.94-2.10 (4H, in), 2.20-2.34 (2H, in),

2.52-2.72 (6H, m), 2.87-2.97 (1H, m), 2.99 (3H x 1/2, s), 3.12 (3H x 1/2,
Examply 38:48 (2H x 1/2, t, J=7.3 Hz), 3.57 (2H x 1/2, t, J=7.3 Hz), 5.47-5.58
Trans-@-2ihdRy:- ¥-300 NG €] INH 28p36kBd34- [ Ttk thi)l) visiss] spactisnantEB D =(3H)-5'-

azaisoﬁér@zgf%!—a'—c&i%mme 40: ' o )
rans-4’-gyclopr methoxy-3'-o0xo-N-methyl-N-(2-pynolidin-I-ylethyl)-spir

y h.ékg.ne\-,@(?,'H)-5'-azaisobenzofuranl-4-earboxamide 0 NO Nei
N N&, O The entitled compound was obtained according to the
SO od of Example 10 but 20 starting from the compound obtained in
Ekample 33 and cyclopropanemethanol. 'HNMR (400 MHz, CDC13, S):
0.37-0.4B2¢ bty @57 p0166! (@4, atipihc86:dedit (g tondcliethdd8i [Bidmple 10 but

startin %yoln%#eéglﬁélihg{(@%%ﬁ@d%n% : 1)\(15“11)/2 %xﬁﬁe%l%go@ﬁ in), 2-89-:2-98
NN A S RO A H 57 55 Sa st m.

1.73- 18792813 [ B, 92 25 (iHssnspbetidm JESH. 2282 B3+ (6Exampl$ 2497 (1H, m),
2.97 (0374, -gmethil-3roxorN: e thwd-iPx 1/2, t, J=7.1 Hz), 3.56 (2H x1 /2, t, J=6.8 Hz),

iperidinslsylethyl)-spi he 1, 12(3:H)-5'5
461 B a0 RS I 8ia 0 0 30 The entited
Mass sstpountHastbdeainddaecording to the method of Example 21 but
Example 37:

Trans-4'-ethoxvy-3"-oxo-N-methvl-N-{2-pyrrolidin- -viethvD-spirolcvelohexane-1. 1 - (3’'H)-5'-
azaisobenzofuran|-4-carboxamide

L4
(== _‘\\ILN/\/N
\ CH,
70 G
8]

N

The entitled compound was obtained according to the method of Example 10 but
starting from the compound obtained in Example 33 and ethanol.
THNMR (400 MHz, CDCls, 8): 1.48 (3H, t, J=7.2 Hz), 1.73-1.89 (6H, m), 1.93-2.13 (4H, m),
2.22-2.35 (2H, m), 2.52-2.77 (6H, m), 2.88-2.98 (1H, m), 2.99 3H x 1/2,5), 3.12 3H x 1/2, 5),
348 QHx 1/2,t,J=7.3 Hz), 3.59 2H x 1/2, 1, J=7.1 Hz), 4.61 (2H, q, }=7.2 Hz), 7.12-7.20 (1 H,
m), 8.30-8.38 (1H, m).
Mass spectrum (ESI): 402.2 (M+H).
Example 38:
Trans-4'-isopropoxy-3'-oxo-N-methyl-N-(2-piperidin-1 -viethyl)-spiro[cyclohexang-1.1-(3'H}-5'-
azaisobenzofuran|-4-carboxamide

O
== “\\“\N/\/ N

o CHs
o 4

o]

The entitled compound was obtained according to the method of Example 10 but
starting from the compound obtained in Example 32 and 2-propanol.
'HNMR (400 MHz, CDCls, 8): 1.40-1.49 (2H, m), 1.45 (6H, d, J=6.3 Hz), 1.54-1.64 (4H, m),
1.73-1.87 (2H, m), 1.94-2.12 (4H, m), 2.22-2.34 (2H, m), 2.38-2.57 (6H, m), 2.88-2.98 (1H, m),

=70 -
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starting from the compound obtained in Example 32 and
trimethylboroxine. -71 1IHNMR (400 MHz, CDC13, 8): 1.40-1.49 (2H, m),
1.54-1.63 (4H, m), 1.76-1.90 (2H, m), 1.97- 2.12 (4H, m), 2.25-2.36 (211,
m), 2.39-2.55 (6H, m), 2.90 (3H, s), 2.91-3.01 (1H, m), 2.98 (3H x 1/2 S),
31217;H x 1/2 s§345 2H x 1/2, t, J=6.8 Hz } 3.56 (2H x 1/2, 1, J=6

1/

2.97 K VAa ki) el 8D H oY o) D8 93211 8 At 1,

5.47-5(38( 1) 18)Malds- g &ttt 8150386 2 {M:+ht). Example 42:

Mass sH@nsA mlﬁg@)gq«p{mthyl -N-(2-pyrrolidin-l-ylethyl)-spiro[cyclohexane-

13§3 H azalsobenzofuran] -4-carboxamide O N'~"N N CH, 10 The

ﬁtlt ed compound was obtalned accordlng to the method of Example 30

Exam%

azamo%ﬂl@fﬁﬁ@%ﬂ&%d}@&n@éﬂ (3H m) 1 76 1. 91 (6H m) 1. 972 12 (4H m),

2.22-2.3P(2H, 53-2.83 (6H, m), 2.92-3.17 (411, m), 3.25-3.34 (2H,
o 3682 /), 7.42- 7.51 (1H, m), 8.68-8.74 (LH, m). 15 Mass
}O (E'%I) 386.2 (M+H). Example 43:

T n% 4'-phenyl-3'-oxo-N-methyl-N-(2-piperidin-1.

ylethyl)-spiro hexane-1 zaisobenzofuranl-4-ca mid

0N B S O LN BTG AL SR KECo AP 10 but
startingh&qpethpeooiiExamphiadicdin Stariplg fdanthe-powgsind obtained in
"HNMExarpe182, and@besylbam pza@lglf (490 Mz 68D& L3, 69:2.10 (4H, m),

A A L i 2

3.48 (Arbxdy23tab TR 25T @Hﬂi )t 353 B -5, 814 7/1433771§2(1H m),
8.30-438( TR, M)56 (IH x 1/2, d, J=5.4 25 Hz), 7.60 (1H x 1/2, d, J=5. 4 Hz),

Mass %)ggrgrg%gﬁ mb@@;{ 28188 (1H, m). Mass spectrum (ESI): 448.2 (M+H).

xamp e 44: Trans-4'-(4-fluorophenyl)-3'-oxo-N-methyl-N-(2-pyrrolidin-I-
Exam}i ?,B

spiro[cyclohexane-1,1'- ('H)-5'-azaisobenzofuranl-4-carboxamide O
Trans-4'-cvelopropyimethoxy-3'-oxo-N-methy]-N-(2-pvrrolidin-1 -vlethvl}-spiref cvclohexane-

1.1'-(3'H)-5"-azaisobenzofuran]-4-carboxamide

e
Phetep:

The entitled compound was obtained according to the method of Example 10 but
starting from the compound obtained in Example 33 and cyclopropanemethanol.
'HNMR (400 MHz, CDCls, 8): 0.37-0.45 (2H, m), 0.57-0.66 (2H, m), 1.36-1.47 (1H, m), 1.74-
.87 (6H, m), 1.94-2.12 (4H, m), 2.22-2.36 (2H, m), 2.53-2.71 (6H, m), 2.89-2.98 (1H, m), 2.99
(BHx1/2,8),312(3Hx 1/2,5),3.49 2H x 1/2,t, J=7.6 Hz), 3.57 2H x 1/2, 1, }=7.3 Hz), 4.37
(1H, s}, 4.39 (1H, 5), 7.12-7.20 (1H, m), 8.29-8.34 (1H, m).
Mass spectrum (ESI): 428.2 (M+H).
Example 41:

Trans-4'-methyl-3'-oxo-N-methvi-N-(2-piperidin-1-vlethy-spiro{evelohexane-1.1'-(3'H)-5"-
azaisobenzofuran]-4-carboxamide ‘

8]
P
N/‘\- - L.N/\/N

g CH
0

Q
The entitled compound was obtained according to the method of Example 21 but
starting from the compound obtained in Example 32 and trimethylboroxine.

-7 -
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N Ni-~INO CH, 0 30 F P -72 The entitled compound was obtained

according to the method of Example 21 but starting from the compound

obtained in Example 33 and (4-fluorophenyl)boronic acid. 'HNMR (400

MHz, CDC13, 6): 1.77-1.89 (6H, m), 1.99-2.16 (4H, m), 2.35-2.47 (2H, m),
] 2.55- 2.77 (6H, m), 2.95-3.04 (1H, m), 3.00 (3H x 1/2, s), 3.14 (3H x 1/2,
HNME, (380N 1. D21, 31766 1HY) (36 1R1-14c 1fB, (H=mB HZ§; ¥.A6(Ztpan), 1.97-
2.12 (42Hn)2 753: %Qllelhh,) ra)ss‘a;-.@a.fy(ea l(aﬂm B8LB. @.@11%0}{1&1}5!'&@,52.98 (3H x

a T, Ar(1-methyl- _

12, S)F?eﬁ gi%‘ﬁ] i y : _OXO_@W 1/%5% mple 42 Lap )1’31(% Y4 8 Hz), 7.44 (1H x

methyl-N-(2-piperidin-1-
172, dsrpéét@aoﬂ a{rluéfj‘.i’/?(ﬁﬂ) HFEsobetZeflr THarboxamide 0 N N~
Mass HpebirlynO(NSN:GB §the avitittéd compound was obtained according to the
Examiieiod of Example 21 but starting from the compound obtained in
xample 32 and (1 -methyl-1 H-pyra oI 4- I)oronlc; aC|d 15 'HNMR (400
Trans ' GLITY 5.‘. Q-gN=i[e 4!.\ o FHYTHO E 23, A ] g il ‘H =3’

i (boxaide31-2. 56 (8H m) 2. 93 3. 03 (1H m) 2. 98 (31- I X
1/2 S), ?S!%Z( @1/2 s), 3.46 (2H x 1/2, t, J=6.8 Hz), 3.56 (2H x 1/2, t,

- 3H, s), 7.35 (1H x 1/2, d, J=4.9 Hz), 7.40 (1H x 1/2, d,
Hz) 47 (1H, s), 8.70-8.74 (1H, m), 8.84 (1H, s). Mass spectrum
ST) 452.2 (M+H). 20 Example 46:

Trans-4"phenexs CQK%&AI{H sty R BSE&&MS‘B)@%%?@AEP&%%&%H% 30 but

ane-1,]'-(3'H)-5'- azaisobenzgfuran]-4-carboxamid€ 0 ~Ni~N'J

starting HoRHBcSAMBeREE Wﬁh@%ﬁ}ﬁécﬁ -according to the method of
N MBEHHPILELDCL, a) 131-1.39 (3H, m), 1.76-1.91 (6H, m), 1.97-2.12 (4H, m), 2.22-

2.37 (2H, m), 2.53-2.83 (6H, m), 2.92-3.17 (4H, m), 3.25-3.34 (2H, m), 3.45-3.68 (2H, m), 7.42-
7.51 (1H, m), 8.68-8.74 (1H, m).

Mass spectrum (ESI): 386.2 (M+H).

Example 43:
Trans-4'-phenyl-3'-oxo-N-methyl-N-(2-piperidin-1-yvlethyl)-spirofcyclohexane-1.1"-(3'H)-5'-
azaisobenzofuran]-4-carboxamide

By b
R ,‘\‘ILN/\/N

L ' GH,

The entitled compound was obtained according to the method of Example 21 but
starting from the compound obtained in Example 32 and phenylboronic acid.
"TINMR (400 MHz, CDCls, 8): 1.40-1.49 (2H, m), 1.54-1.64 (4H, m), 1.79-1.90 (2H, m), 1.99-
2.16 (4H, m), 2.35-2.57 (8H, m), 2.94-3.04 (1H, m), 2.99 (3H x 1/2,8), 3.12 (3H x 1/2, 8}, 3.46
(2Hx 1/2,t,J=7.1 Hz), 3.57 QH x 1/2, 1, J=7.1 Hz), 7.48-7.52 3H, m), 7.56 (1Hx 1/2, d, }=5.4
Hz), 7.60 (1H x 1/2, d, J=5.4 Hz), 7.88-7.95 (2H, m), 8.84-8.88 (1H, m).
Mass spectrum (ESI): 448.2 (M+H).
Example 44:
Trans-4'-(4-fluorophenyl)-3'-oxo0-N-methvl-N-(2-pyrrolidin-1-viethvl)-spiro[cvclohexane-1,1"-
(3'H)-5"-azaisobenzofuran|-4-carboxamide

Lt
_.\\”\N/\/N

-72 -
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25 starting from the compound obtained in Example 32 and phenol.

'HNMR (400 MHz, CDC13, 6): 1.38-1.79 (6H, m), 1.80-1.91 (2H, m),

1.97-2.15 (4H, m), 2.27- 2.67 (8H, m), 2.91-3.02 (1H, m), 2.98 (3H x 1/2,

S), 3.13 (31-1x 1/2, s), 3.46 (2H x 1/2, t, J=7.1 Hz), 3.54-3.65 (2H x 1/2,

m), 7.17-7.32 (41-1, in), 7.39-7.47 (21-1, m), 8.29 (1H, d, J=4.9 Hz). Mass

spectrum FESIitled 4o rprpy. 36 BREgeagrorfiagdogbe method of Example 21 but
starting-floaraph emw)rﬁi o¥erbledet ydabin{e- Byfaiﬁﬂqm{lhy&@%r@@jb@iﬁ)é@ima

'HNMET 116'0 1\@%6 el Oéi’(f?r'zzf’%ﬁz@h“rﬁg% %‘?Cﬂ?l?’x% E%H m), 2.55-

was obtained according tot e me

2.77 (@E%n?p?é -$PHE SRR R St e Compd U OBt Th ExArpiexsE2. t. I=7.6
Hz) Saﬁh(aﬁludrﬁphefnﬁlfs HXMRI 6400 MK, BRC1S-8)5 1L(TBL 96 {68 19 (2H, m), 8.82-
2.8 %17(4H m), 2.27-2.43 (2H, m), 2.52- 5 2.88 (6H, m), 2.93-3.03 (1H,

(3H x 1/2, s), 3.46--3.73 (2H, m), 7.08- 7.21
M""‘SS %R?F“rﬁ?‘ %@ 7‘%%1 %Eﬁ’? )-8.28-8.31 (1H, m). Mass spectrum (ESI): 468.2
Exampig4). Example 48: Trans-4'-
T1answraplfﬂaﬂxwmpewmﬁw%\k&M@cﬁdm ylepydlianiroRaygiehexane-
e %oxanbnde Ogl -ND N CH3 CI
ethod of Example

f~4 ),169180(2H m), 1.90- 15210(8H m) 2.23-2.35 (2H, m)
-2.54 (6H, m), 2.88-2.96 (1 H, m), 2.97 (3H x 1/2, s), 3.10 (3H x 1/2,

s)' 44 Bl st cl mx@%@%@ﬁe@wg@m I R
X
sari AR BB o A boronic

acid. Trans-4'-(piperidin-l-yl)-3'-oxo-N- meth

"TINMEy realidivity etbyl)s spiralayclobexanendy 4-54-1.64 (4H, m), 1.75-1.86 (2H., m), 1.98-
2.15 (4H, m), 2.31-2.56 (8H, m), 2.93-3.03 (1H, m), 2.98 GH x 1/2, 5), 3.12 (3H x 1/2, 5}, 3.46
(CHx 172, t,J=6.8 Hz), 3.56 2H x 1/2, 1, ]I=7.1 Hz), 4.00 (3H, s), 7.35 (1H x 1/2, d, J=4.9 Hz),
740 (1Hx 1/2, d, }=4.9 Hz), 8.47 (1H, ), 8.70-8.74 (1H., m), 8.84 (1H, s).

Mass spectrum (ESI): 452.2 (M+H).

Example 46:
Trans-4'-phenoxy-3'-oxo-N-methyl-N-(2-piperidin-1-ylethvh)-spiro[cyclohexane-1,1'-(3'H)-5'-
azaisobenzofuran]- 4 carboxamide

N/\/N\/j
OIS T

The entitled compound was obtained according to the method of Example 19 but

starting from the compound obtained in Example 32 and phenol.

"THNMR (400 MHz, CDCls, 8): 1.38-1.79 (6H, m), 1.80-1.91 (2H, m), 1.97-2.15 (4H, m), 2.27-
2.67 (8H, m), 2.91-3.02 (1H, m), 298 BGH x 1/2,5), 3.13 3H x 1/2, %), 3.46 2H x 1/2, 1, J=7.1
Hz), 3.54-3.65 2H x 1/2, m), 7.17-7.32 (4H, m), 7.39-7.47 (2H, m), 8.29 (1H, d, J=4.9 Hz).
Mass spectrum (ESI): 464.2 (M-+H).

Example 47:
Trans-4'-(4-fluorophenoxv)-3'-oxo-N-methvi-N-(2-pyrrolidin-1-ylethyl)-spiro]cvelohexane-1.1'"-
(3'H)-5"-azaisobenzofuran]-4-carboxamide

ZT73 .
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(3'H)-5'-azaisobenzofuranl-4-carboxamide 0 N CH3 Cl O The entitled

compound was obtained according to the method of Example 15 but

starting from the compound obtained in Example 33 and piperidine. 25

'HNMR (400 MHz, CDCI3, 6): 1.63-1.86 (12H, m), 1.93-2.10 (4H, m),

2.21-2.35 (2Hbm), 2.52- 2.73 (6H, m), 2.88-2.98 (1H, m), 2.98 (3H x 1/2,

s), 3,40 (3H x/1/2, 5){348 (2H x 1/2,t, J=7.6 Hz), 3.57 (2H x 1/2, t, J=7.3
F@)%@? (4H, m), 6.79-6.88 (LH, m), 8.25-8.31 (1H, m). Mass

gctr SI): 441.2 (M+H). Example 50: -74 Trans-4'-(pyrrolidin- |

-yl)-3'@x0-N-methyl-N-(2-pyrrol idin- | -ylethyl)-spiro [cyclohexane-1,1'-

(3'H)-5'-azRisphenzebuipbintt Gaborammele bt dindirothb Rebl ¥ BxBmple 19 but
suarinEIBHHISS coMPporAd was abtained ocordig {9 fhe mefhod of Example
X but 5 startmg from the compouna obtainéd in Example 33 and
HNME it 2N AR (20 M12; 008 1318): 1198020 604 4m)- R 2 2530 F8, m), 2.52-
2.88 (62H )2 252-2372K61h) ) 99.67H 2.9, (1, 31)6 23983 % )1/246)3F11263Hn), 7.08-
721 (g%g%g%%?g%ﬂﬁ?ﬁzﬂ),r@béﬁﬂﬁ% (&1, m), 6.70- 6.78 (1H, m),

. . &é\ ,m ,I)\/'Iass spectrum (ESI):"427.2 (M+H). 10 Example 51
Mass spgeiem (dbhASHrE AN 0x0-N-methyl-N-(2-piperidin-I-ylethyl)-spiro[cyc
Examjghdfane-1,1'- (3'H)-5'-azaisobenzofuran]-4-carboxamide O N k N---N~

Trans@Hp SrQifnTheientitied sompaynsiwas,phiained 3eeaing e g methad. 1 1-

g _gf_E)gsO I% 1 ?gn ] §c§r (I;t)l(g 1(ric()am the compound obtained in Example 32
‘—lan%mTr%Tc%F??r%O :
. ‘.\\U\N/\/O

\ CHg

O e
o}

N

The entitled compound was obtained according to the method of Example 15 but
starting from the compound obtained in Example 32 and pyrrolidine.
"THNMR (400 MHz, CDCls, 8): 1.38-1.49 (2H, m), 1.52-1.62 (4H, m), 1.69-1.80 (2ZH, m), 1.90-
2.10 (8H, m), 2.23-2.35 (2H, m), 2.38-2.54 (6H, m), 2.88-2.96 (1H, m), 2.97 (3H x 1/2, 5), 3.10
(3H x 1/2,s),3.44 (2H x 1/2, 1, J=6.8 Hz), 3.54 (2H x 1/2, 1, J=7.1 Hz), 3.75-3.84 (4H, m), 6.72
(1Hx 1/2,d,}=4.9 Hz), 6.76 (1Hx 1/2, d, J=5.4 Hz), 8.24-8.28 (1H, m).
Mass spectrum (ESI): 441.2 (M+H).
Example 49;
Trans-4'-(piperidin-1-yl)-3'-oxo-N-methv]-N-(2-pyrrolidin-1-ylethyl)-spiro[cvclohexane-1.1'-
(3'H)-5'-azaisobenzofuran]-4-carboxamide

Lt
== N
N N
L CHa
N Q
o

The entitled compound was obtained according to the method of Example 15 but

starting from the compound obtained in Example 33 and piperidine.

"HNMR (400 MHz, CDCls, 8): 1.63-1.86 (12H, m), 1.93-2.10 (4H, m), 2.21-2.35 (2H, m), 2.52-
2.73 (6H, m), 2.88-2.98 (1H, m), 2.98 3H x 1/2,5), 3.11 3H x 1/2,5), 3.48 CH x 1/2,1, J=7.6
Hz), 3.57 (2H x 1/2, 1, J=7.3 Hz), 3.64-3.77 (4H, m), 6.79-6.88 (1H, m), 8.25-8.31 (1H, m).
Mass spectrum (ESI): 441.2 (M+H).

Example 50:

_74 -
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'HNMR (400 MHz, CDCI3, 6): 1.39-1.49 (2H, m), 1.53-1.63 (4H, m),
1.68-1.84 (2H, m), 1.94- 2.11 (4H, m), 2.25-2.38 (2H, m), 2.38-2.55 (6H,
m), 2.90-3.00 (1H, m), 2.97 (3H x 1/2, s), 3.11 (3H x 1/2, s), 3.44 (2H x
1/2, t, J=6.8 Hz), 3.55 (2H x 1/2, t, J=7.1 Hz), 3.75-3.89 (8H, m), 6.92 (1H
x1/2, d, J=4.9 Hz), 696(11|x1/2 d, J=5.4 Hz), 8.29-8.34 (1H, m). 20
M=ayephd A 25pinpledBp 1 -ylethyl)-spirofcyclohexane-1.1'-
(3'H)- T@fﬁs’éb@ﬁ&éﬂﬂ!faﬁﬂd)cmﬁdeethw N- (2
pyrrolldl ertm-splro[cyclohexane -1,1'-(3'H)-
N &hazal 0‘ e nl-4-carboxamide O "AIN'iN N°"NCHO 025 The
‘ ti coffipound was obtained according to the method of Example 21
Q tc.’starting from the compound obtained in Example 1 and
3-pyriding-boraonjc acid. ' HNMR (400 MH CJ3, 6): 6, (4
o 1SREFF oo (DR PRI PEDac R 0 T Beibes 0 GRite 15 but
starting fr@0 th¢3mpbin sy, @mdm%&m@)%@ﬂ@m@met J=7.4 Hz), 3.58
"THNMBH208 K1z JeD81HB): 1.48-7 .69 ﬁlm%;,b%&-gg (3H, ), B52028728dHm), 2.87-

297 éfj:%%(%% ﬁ?nz %?3%5@)( rﬂ?gé-‘?%‘?(%ﬁ(r%“’ﬁz;—%fm, m), 6.70-

6.78 (T AR HeiR-G R 0x0-N-methyl-N-(2-piperidin-l-ylethyl
Mass spRieeyciobbxapea(U-(BH)- 4'-azaisobenzofuran]-4-carboxamide ON N
Examngglo O 5 The entitled compound was obtained according to the method
xamle 21 but startln from the compound obtalned in Example 4 and
O , et N4 . thi pirgleyelghesa e-1.1'-
(3'H)-%! &’ze&sﬁeetﬂzldfurahmmaﬁﬁﬁlde m), 2. 26 2. 38 (2H m), 2 41-2.63 (6H
m) 2.92- (IHym), 3.00 (311 x 1/2, s), 3.15 (3H x 1/2, s), 3.43- 3.64

J 3203

~TALTAOIH, m), 7.96-8.03 (1H, m), 8.18-8.29 (II-1, m),
(\N (1‘}*4 m) 8.68- 10 8.75 (1H, m), 9.26 (1H, s). Mass spectrum
-

|) 449.2 (M+H).

The entitled compound was obtained according to the method of Example 15 but
starting from the compound obtained in Example 32 and morpholine.
"THNMR (400 MHz, CDCls, 8): 1.39-1.49 (2H, m), 1.53-1.63 (4H, m), 1.68-1.84 (2H, m), 1.94-
2.11 (4H, m), 2.25-2.38 (2H, m), 2.38-2.55 (6H, m), 2.90-3.00 (1H, m), 2.97 3H x 1/2, s}, 3.11
(3Hx 1/2,s),3.44 (2H x 1/2,t, J=6.8 Hz), 3.55 2H x 1/2,t, J=7.1 Hz), 3.75-3.89 (8H, m), 6.92
(1Hx 1/2,d,J=49 Hz), 6.96 (1H x 1/2, d, J=5.4 Hz), 8.29-8.34 (1H, m).
Mass spectrum (ESI): 457.2 (M+H).
Example 52:
Trans-5'-(pvridin-3-v1)-3"-ox0-N-methyl-N-(2-pyrrolidin- { -ylethy])-spirofcvclohexane-1.1'-(3'H}-
4'-azaisobenzofuran|-4-carboxamide

7} e J()LN/\\/T\D

N \
N éHs

G
o}

The entitled compound was obtained according to the method of Example 21 but
starting from the compound obtained in Example 1 and 3-pyridine-boronic acid.
"THNMR (400 MHz, CDCls, 8): 1.74-1.86 (4H, m), 1.87-2.19 (6H, m), 2.23-2.40 (2H, m), 2.52-
2.75(6H, m), 2.92-3.05 (1H, m), 3.01 3H x 1/2,5), 3.15 BGHx 1/2,5),3.51 2Hx 1/2,t, J=7.4
Hz), 3.58 2H x 1/2, ¢, J=7.3 Hz), 7.42-7.50 (1H. m), 7.98-8.02 (1H, m), 8.20-8.28 (1H, m), 8.48-
8.52 (1H, m), 8.70-8.73 (1H, m), 9.24-9.27 (1H, m).
Mass spectrurm (ESI): 435.2 (M+H).
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Example 54: Trans-5'-p r~yl-3'-oxo N-methyl-N-(2-piperidin-I-yleth

lam)-spiro[cyclohexane-1,1'-(3'H azaisobenzofuran]-4-carboxamide N O

(~N-"N N N, CH, 0 15 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, CDC13, 6):
ExamplaB3y 72 (6H, m), 1.87-2.20 (6H, m), 230-2.65 (8H, ), 2.94- 3.03 (1H,
Trans431)(B3:00i63Hv%) 132050 18- dfp B X-122pipkr 314 R 136G H 2 s pivo [B8:t P BeIbne-1,1'-(3'H)-

4'-azathleDAG: ﬁggagbggagﬁmem), 9.83 (1H x 1/2, s), 9.84 (1H x 1/2, s). Mass
[+H). Example 55:

) oxo-N-methyl-N-(2-piperidin-I-vleth 1
N Ioh@qgane 1.1'-(3'H)-4'- azaisobenzofuran]-4-carboxamide 0 C
I' CH, 25 0 The entitled compound was obtained according to the
me‘?hod of Example 10 but starting from the compound obtained in
Examplel 4canditienhzyhgicoindiyid NMENADTMEnCOEHS 16y thbB8{Ti5dmple 21 but

startin! }fmﬁl)hé&%ﬂ:(ﬁx%&%tam&i?]i?%}gm% 1&2%‘51{8)3 136)1130%550'591‘:1
NG LR ) e 51 B o7 ok (B ) S L (B 226
2.38 (ﬁﬁ; MmHUe-#152. @Hﬂﬁa)ﬂﬂ 9@%3)93 (L, m) ﬁ/l@@sﬁéﬂ)efcir’@m)éégﬁ (4¥Bx11/2, s), 3.43-

3.64 (ﬁMﬂfi TExampte B: &), 7.96-8.03 (1H, m), 8.18-8.29 (11, m), 8.46-8.54 (1H, m), 8.68-
8.75 ( I[f iﬁfy( :i{o 0-N-methyl-N-(2-piperidin-1-ylethyl)-spiro[cyclohexane-

}L ' azaisobenzofuranl-4-carboxamide o HO --W k N~iN N CH 3
Mass gpgotrum (ESI) 449.2 (M+H).
Example 54:
Trans-5'-pyrazinyl-3'-oxo-N-methyl-N-(2-piperidin-1 -ylethyl}-spiro[cyclohexane-1,1'-(3'H)-4'-
azaisobenzofuran}-4-carboxamide

PP Ve
(/\ W = "\\“\N/\/N
N= ill 4 éHs

8]

O

The entitled compound was obtained according to the method of Example 21 but
starting from the compound obtained in Example 4 and 2-(tri-n-butyltin)pyrazine.
"THNMR (400 MHz, CDCls, 8): 1.38-1.72 (6H, m), 1.87-2.20 (6H, m), 2.30-2.65 (8H, m), 2.94-
3.03 (1H, m), 3.00 (3H x 1/2, %), 3.15 (3H x 1/2, 8), 3.42-3.69 (2H, m), 8.19-8.30 (1H, m), 8.62-
870 3H, m), 983 (1Hx 1/2,%),9.84 (1IHx 1/2, 5).
Mass spectrum (ESI): 450.2 (M+H).
Example 55:
Trans-5'-benzyloxy-3'-oxo-N-methvl-N-(2-piperidin-1 -ylethv])-spiro[cyclohexane-1.1'-(3'H)-4'-

azaisobenzofuran]-4-carboxamide

O b

o} \““ N
Nt CHy
o

o}

The entitled compound was obtained according to the method of Example 10 but
starting from the compound obtained in Example 4 and benzyl alcohol.
'THNMR (400 MHz, CDCls, 8): 1.38-1.51 (2H, m), 1.52-1.69 (4H, m), 1.82-1.95 (2H, m), 1.96-
2.12 (4H, m), 2.15-2.59 (8H, m), 2.87-2.97 (1H, m), 2.98 GH x 1/2, 5), 3.13 (3H x 1/2, 8), 3.42-
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The compound (440 mg) obtained in Example 55 was dissolved in ethyl
acetate (10 mL) and methanol (10 mL), added 10% palladium carbon
(250 mg), and stirred for 2 hrin a 10 hydrogen atmosphere at room
temperature. After filtering the catalyst, the filtrate was concentrated in
vacuo to obtain the entitled compound (331 mg, 100%) as a colorless
3.62 (%Hum),lmmmmo?mw (Botisng) 713397-%8366th7 #7652 .HgR), 7.93-8.05
M), 2.15-2.35 (2H, m), 2.42- 2.61 (6H, m), 2.69-3.03 (1H, m), 2.96 (3H x
3 3 44-3.56 (2H x 1/2, m), 3.68-3.84 (2H x 1/2,
Mass grﬁ% %Sgé?%%éé Hﬁ @?g -7.83 (1H, m). 15 Mass spectrum (ESI): 388.2
ExamplaPy). Example 57:
Trans-braneo'xprdnoa s Nwethioty N3 xapdtidmethyiidihi2) pipesidivibhdethul - IpUDH)-4 -
: er LA sl -azaisobenzofuranl-4-carboxamide Br O M e

e entitled compound was obtained according to
ple 1 but starting from the compound obtained in

H, m), 2.26- 2.53 (8H, m), 2.89-3.00 (1H, m), 2.98 (3H x 1/2, s), 3.11
(3H x 1/218)¢ G (@H (4402ng) boTaibed5rHzyaB14 (3HvsldRs0] Jeio #ilzy] acetate

(10 mﬁ)%é%tﬁﬁnﬁl:ﬁd%ﬂ} %l %&ﬁ;?a%&éiﬂxﬁ g:égbéﬁ (ﬁ’ﬁ@’%ﬁ@%ﬁ&f%ﬁh@%@r 2hrina
+H). Reference Exampgf't[

hydro%?%‘r&ﬁm (P ﬁTSr’J‘ot HARSEBFE SioHeX fr}ﬁ”{%%l? saab sl e llns e
concegirgigthimxyticvadil i the enite Bemprmd { Privaction’ of snetpgliorless solid.
IHNM!EB(WBE MMQF@BEQ @)Smiet@[qy@mqwaﬁ@ LYo H)-d, m) 2.15-2.35 (2H, m), 2.42-

261 (%%% 53%6 RiExS aC| dm Ono dﬁ %\"ﬁg‘gg‘% (200 k), ds){ 3.44-3.56 (2H x 1/2, m),

nesul were ad
3.68- l‘%‘n@é{ “5RoisPiofedtrsrexdh -ﬂ“ﬂv-?&ﬁﬁlﬂlﬁ gHikdBknzofuran]-4-carboxylic
Mass asddttbrQHPHaRg8 3 (daddyl under reflux for 6 hours. The reaction liquid
Exammgssgoncentrated under reduced pressure, saturated sodium bicarbonate

ater was_added thereto and ext ai:ted with ethyl ace{ e. The
Trans- 6 romo-3-methoxv-3"-oxo-N-met (Z—DEDGI‘I -1 -viethyl)-spiro]cvclohexane-1.1'"-

(3 H)-4’-azaisobenzofuran]-4-carboxamide

Br o]
Me A AL N
0 S

"
N~ éHs
o]

(o]

The entitled compound was obtained according to the method of Example 1 but
starting from the compound obtained in Reference Example 4 (5) and N-methyl-N-
(piperidinoethyl)amine.

'THNMR (400 MHz, CDCls, 8): 1.39-1.50 (2H, m), 1.52-1.62 (4H, m), 1.65-2.12 (6H, m), 2.26-
2.53 (8H, m), 2.89-3.00 (1H, m), 2.98 BH x 1/2,s), 3.11 GHx 1/2,5),3.45 CHx 1/2,t, J=7.1
Hz), 3.54 CH x 1/2,t, J=7.0 Hz), 4.14 (3H, 5), 8.17 (1H x 1/2,8), 8.22 (1H x 1/2, s).

Mass spectrum (ESI): 480/482 (M+H).

Reference Example 1:

Produciion of trans-5'-chlore-3'-oxo-spiro[cvelohexane-1.1'-(3'H)-4'-azaisobenzofuran]-4-

carboxvlic acid

L
Ol

OFH

77 -



10

15

20

25

30

organic layer was washed with saturated saline water, dried with sodium
sulfate, filtered and concentrated under reduced pressure. The resulting
residue was dissolved in acetonitrile (200 mL), then urea-hydrogen
peroxide adduct (3.75 g) was added thereto at OC, and trifluoroacetic 10
anhydride (5.63 mL) was dropwise added thereto. Next, this was stirred at
(1) ProgurHeB npEriid -2 KBl Aqireotrire tryglsbeirdns thibsdifdtetsolution
azaisohag alticed -tb ¢hrhexptakzed with saturated sodium bicarbonate water, and

extracteguithBPAGSIRLGnd paATANGIIRYE: Wag AUREEHASOAIY) were added
sulfate, filtered, z?{r%ﬁ concerﬁr gﬁ uﬁpder.r%%ucedﬁ__gre sure. E’hoillohori{isS 00 d
fo trangg b‘?ﬁBff’é’ér?egﬁc F08E Laabls hare RGP LTS -Sacsedsae ©-00 g). an
heatedlgoErfortRrh b é. iesreBetioradigpidivad vacomemtrated wride reddiedeptessure,
saturaRIESSUIEN theBrwaiaE ndeslasolaraa wereradded:.tharele wandemotialized The
.vvilth otassiu cgrbqgat?. The organic I@fer was dggad ith so%ugn fltered and
organit i BOGR ahed Wit Saluraled Sac Wateh el v solum e ffered an
concenhipvadsuspbrad aps sty heetste! Hutegitheras dstptrehplestdenigrile (200
mL), thbhaifethRyiienaestaaritaidddd(3d 890z oo o) dka telettessia0)ishPfifluoroacetic
anhyd'r.li_ﬂg 'k’k%ﬁ‘\gﬂg'%%ﬁ%?&?& ndded third 21&%& M & 20s4:2% %?'f'o temperature for
2.80-2.86 (1H, m), 3.76 E_,H,s,7.57 iH, d. 9=8.2 Hz), 7.84 (1H. d, =82
4 houﬁ.zﬁggy%&%%éﬂd&m thiosulfate solution was added to’it, neutralized with saturated

sodiurdns:Becitora3e0xodspiroleydiohtxahel bR H)FUs argisablepzofuradiidd with

sodimnt%?ﬁ%@éym%eiﬁ1abh\{l?éla%@58{t£§a%9 Hﬁ#}kﬂ%&&%%ﬁé&ﬁ@ Q@i&d_ th%%?s @;(g&ﬂ)ride (50
opntalneq In the apbqQve , an en u ium roxiae ..

L) G O AT B AT PSSt 00 e TRb i Ll G aliquid was

concehipaics! Tt eebiied heesshwathenatiddoandva isibon 2vaitngded thereto, and

neutrdliyd OGO HeRGial Qebdhas. thadsecipitatedsalid wasitakernseuiiirayahe, filtered,

filtration, and dried.at 50C under yeduced, pressure to obtain the entitle
and concenl[rap[%gd%. grefhé%s: /(Bressure. resuqtfflng.s EQSFngB i ef%y? acetate

compou g as a colorless 'so Z,
addedpihsty. qod dyen frderedsoohiaimihg intnded campeapd(88D 96 anp agorless
solid.7.83 (1H, d, J=8.3 Hz), 8.30 (11-1, d, J=8.3 Hz), 12.34 (1H, firs).
i fple 2;.Rregyck . N o
IR e 1 0000 a7
GH. i I B ing 651316 - g“(ﬁ%"oﬁr& B<¥uoro-1 "H-dispiro[
(2) ProBudion otbimad st S esiclotveXamen-4p3 bfuyolShdimyAi drid f HY-4onesistb@& G furan)-4-
carbo@¢Rutydlighium (1.50 M hexane solution) (75.9 mL) was dropwise added. to
tetrahydrofuran L) solution of 2,2,6,6-tetramethylpiperidine (12.5 g),
and stirrééégﬁa%o(éég @P?zb‘?ﬁfn%ﬁ‘é% K’tt%n?g}"i@r?ﬁéréf’ Eadﬁ%zolﬁnt ¢ above
(1), andibqs RUYHWADardeadideosicion kguias and) srirsedidad rigeetomad stirred at
room RaHpEratiRToab-KStes teftrNyaeatin AauROWwaS Ins@iutianaf a pil of 2 with 2 N
hydroi%?-%ﬁég PlIgfa-oIdesan:8,908 65, L8 Qiwanadded 1o 1he feactian liouid, 1 dried at
50°C under reduced pressure to obtain the entitled compound (2.53 g, 89 %) as a colorless solid.

"HNMR (400 MHz, DMSO-de, 8); 1.70-1.85 (2H, m), 1.85-2.10 (6H, m), 2.63-2.75 (1H, m),
7.83 (1H, d, 1=8.3 Hz), 8.30 (1H, d, J=8.3 Hz), 12.34 (1H, brs).

Reference Example 2:

Production of &'-fluoro-1'-oxo-1'H-spirofcvelohexane-1.3'-furo]3.4-clpvridine]-4-carboxylic acid
s}

F Na= OH
N
Q

6]
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for 30 minutes at -78C. The reaction liquid was warmed up under cooling
with ice, and water and hexane were added thereto in that order. The
agueous layer and the organic layer were 10 separated from each other,
then the aqueous layer was made acidic (pH of 1 to 2) with 2 M
hydrochloric acid added thereto and the stirred at room temperature for 2

(1) 7“1%1!%0 Phelrsnerddiséinn s, tator Jan thiowgklaheagoe Awdishuglvthe lpyridin]-1"-

one: water, and dried under reduced pressure to obtain the entitled compound

(4.39 g, S 0

1791, 9/§? f@)’é fﬁgﬁlﬁ ﬂ g'&;\/}éﬂ’\% %}9{%%@7? 9%&:&5@% &éopvvlse added
to tetr%mqirﬂ{)lrgl Hng seésmon of 2,2,6,6- tetramethylptpendme (12.5 g), and stirred at -
78°C BrBluaronitek 4A4spiR6{CybidiexaiedliRoismo]Sodixdlpyridin]-a( 4dienedded to the

reactiot 'I?cm)’&agﬁ'@ gtfgegoa{n by ang,2 CRRMStTH0YoPp ai%“f@ﬁ%%%@fﬁ?ﬁp RGhL)

ed in that order to etrah furan (6 sojution of the
Soiutl%nf&o%f? %&%@ oﬁ%ﬁﬂéhgi O%De“(i!& agﬁ%bs& iaa fes«‘%mhﬂmda and stirred
for 30hydnsgeat a?ﬁw"é“splﬂaﬁer@mmr&iqaudpmaww:nwelxmatalyst:wémg@ﬁltecedand water

and hé?ﬂcfinméé’%/m&lﬁﬁ%ﬁﬁﬂdéﬁ urygey %&@qu@[ %@Jﬂ}% iRGayer we1e

I'gn e was nv¥fished wit eth{yl acetat 0? rr du

e i
Sepamteg%r stire- ?room tefiperatdre, water &Srrﬂlsl ]FO enesu C ac

hydro‘%h&ﬁ&@fd@laaéd@ﬂ@fﬁﬁjq w&éha@mdrﬁﬁ@@mr&m@%@@ofﬁé %mumL)T he formed
solid walitibeh i@ nestilgresidueiicd lnith andestiunediavermigbt withdeatiegure to

obtain] 9%5{?1‘1%0 Sur&? '9%[1 )"g%i* %%i%dod‘%ﬁ%gl;?mperat“re and the

olvent was ev porae uce é)ressure The resultin

EHNVFM%%MH%»&FB@% Wik Qa?[drgt%@f%&?% BitarbBiats Watdriand® (2H, m), 3.98-
4.08 (éMtrantetDyvithtethyl acetate. The organic layer was dried with sodium

(2) 6' aﬂgk?ﬁllrfﬂfe%ﬁt% oﬂ%?%ﬁ%%@%%%ﬁ% [Feducet s 5%%3}1{/&9 residue

T D g St S B o500 ) were
added7n G5t asdarpaltetyatipdvcdotiah 8@? HNMRII(BOD Mie, ©DEAB)hj4 38 8)2188ined in the
above(@h, am @A@a%@@ﬁ@m Mk Ry 3R ARESRY 7 Qb ARIbbr i 4%e catalyst was
ﬂ“ereél uor ‘e S yent Ryl Wr%ﬁ?o c “?dﬁ‘é%’(%iﬁ‘é:ef PURSTOT ARG stk n‘]‘“ftn% peidue was
Wash@dtmécethybaﬁyrﬁiﬁ@m ézxgdmm]@m%%imi@ﬁgue@s 6%«&9%@@@%@@@%@ (40
mL) aﬁr@mﬂmmm@@@diﬂhhsnﬁmh&@moﬂ(mg)hyé)mmtem@ HespheRiwmcetone (40
ml.} 39[91%9 gf(gfl% 9@9311 ?%Mga{m%%%ﬁ %&gﬁgg%%ﬁgg}] i Q&H[; Fer reflux.

reaction liquid was oledto-7/8 200 mL utlon

The regietipn Lspidotiate @%@.mpﬁmﬂ@%e&é §%%15W&%8V%8%@é@ off under
reduced@BsTive. rgaetmmqmﬂwwwmédw@wmmu&tmﬂemim langtheate water,

and emﬁ%&%hﬁv&kﬂd a?:%t@@é' of fEofALR Byt LM v eeh @M'&Meﬁhered and
reE}c() e reﬁ%t?%e qﬁwd w stlrre overnight tgv g;gd ufed.with

conceaﬁat EXIFARTR fyratéta @fﬁsé YRR iirze Sofiinn

chrommpggrassiv mtbmlfa@etaﬁ%lmnﬁ Tolicenbhied urdsriredycadibed sompound (2.36 g,

72 %) IRa regidugimasopyrified through silica gel column chromatography (ethyl

G b Q8 R e A T R e . 7.0

7.43 QRar.foddH Hny)-2.54-2.70 (2H, m), 4.87 (2H, s), 7.33-7.40 (1H m),
(3) 68’&&61:H¢n$&)thylene 1'H-spiro{cyclohexane-1,3"-furo[3.4-¢]pyridin]-1'-one:

At -78°C, n-butyllithium (2.6 M hexane solution) (33.0 mL) was added to
tetrahydrofuran (300 mL) suspension of (methyl)triphenylphosphonium bromide (34.9 g), then
warmed up to 0°C, and stirred for 2 hours. The reaction liquid was cooled to -78°C, then
tetrahydrofuran (200 mL) solution of the compound (10.4 ¢) obtained in the above (2) was added
to it at -78°C. The reaction liquid was warmed up to room temperature, and then made to have a
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(4)
6'-Fluoro-I'-oxo-I'H-spiro[cyclohexane-1,3'-furo[3,4-e]pyridin]-4-carboxylic
acid: With cooling with ice, borane methyl sulfide complex (2.75 mL) was
added to 10 tetrahydrofuran (100 mL) solution of the compound (5.82 g)
obtained in the above (4). The reaction liquid was warmed up to room

pH of {prpdriatdraitnd Mty Friagid whdsCdstialy withe ieachomdiauis g stirred
overnig@ditienhyitlrexisa holtiian A0 sk canthwvith % yidieger P ERXEe A0 1Ive) was dried
with {4 E%sﬁg‘fj?ﬂféléhﬁf@l@:eﬁﬁg %?ﬁce? %‘Jh%fjt geﬁ‘ggeﬁgf@eﬁmg ReQdue was

room temperature oric_acl WaS

purified Suoughigilics &1 efé’l%"ﬂ?é%l@%étﬁ&{ﬂa%’&%)ﬁ%ﬁcsfa&e/aﬁ%ﬁ% THbridarred to 30 %)
to obtdor thdhentitidheoreaction (qitoenes extracted with ethyl acetate added

'HNMRERIOAENY, @1@@59 lie pysnwas drigg WHR. magpasiym sulate, 7@5‘2"1@%), 4.87
u ed pressure. The residue was purifie
(2H, S? r:]dﬁ%g#éﬁ éfb ETCEU)%# i%é matography (hexane/ethyl acetate = 50 %
(4) 6-10B00%h 'toe6] My shikithcsobihsganiH idefwolhb chayisim Hocarbyyyés added
to acetoRaiQdNky Wkgﬁ%%@ %iﬁﬁe%%%?ﬂ%’l@ﬂ@@@?ﬁ@@g@)ﬁgﬁht}?ﬂa@ﬁ%ﬁded to
it iS-was. stirr our, iquid, was dilute
tetrah%v&a?gflrgng? e&Qtra 5 % f{:%f%?:% Lﬁ]eé g%l?nlctf%yer Wafz dfrjged \{V The
reactigh el vas E'@H’@Eéi ﬁRé?éérO&h@f@@ﬁ@é‘Fﬁ?a%@é sivided ferlldeyr pr¥édygeciing with
ice, aquietain 4hd entitledisanpiline(4id3 gI0681%0has F0Whike dolidn PR (49O mL) were
aacealfflfaGREL, B sagcqlgﬁ B0 R0 BB AR, Rhoc, 6

ence Examp e3 uction of

hydm‘fﬂaﬂg%%ﬁ IH?G %d%%t BhrolesrioRaicane sp, 28 (o mpke. tholiBid hzs fupkhphd. and
then stamsboylit lamid OF ﬁ}HeN:trbﬂ 180 Whe cantittest coithpobyichueas obddinkedicreto, and

the org&ﬁgr% %&%@2@@@3%{?&@@&% Qﬁl_lfa%g(% ﬂ@l@dl zQHi %ﬂ&%ﬂ&if%nder rleduced
ran 0)(¢} ro az ISO O uran Cc oxyll

press g A 08 W D RS e O AR (oReg

acetat BB (AHT Y, 60 39). (Witldcoeling With, 86 4ot whagent Ol Bi#) L35va8@dded to

acetorREMR aICA:ExanPlE dicRkaakEloR9lue (6.50 g). With cooling with ice, this was stirred

for 1 KRS 'ﬁ[}g [ome-R me 1 OXEYS %1 DL %O\%YCI%QS)%{?I%&%&%Q E'l)éﬁlgﬂ acetate. The
azalsobenzo uran -4-car IC aCI

organic layer was dried with magnesmm sulfate, filtered, and concentrated under reduced

pressure to obtain the entitled compound (4.53 g, 68 %) as a white solid.

"HNMR (400 MHz, CDCls, 8): 1.80-2.35 (8H, m), 2.90-2.99 (1H, m), 7.35-7.40 (1H, m), 8.40-

8.50 (1H, m).

Reference Example 3.

Production of trans-4'-chloro-3'-oxo-spiro[cvclohexane-1.1'-(3'H)-5"-azaisobenzofuran]-4-
carboxvlic acid

4
= ol

N
Ci fo)
Q

The entitled compound was obtained according to the method of Reference
Example 1 but starting from trans-3'-oxo-spiro[cyclohexane-1,1'-(3"H)-5'-azaisobenzofuran]-4-
carboxylic acid.
"HNMR (400 MHz, CDCls, 8): 1.71-1.84 (2H, m), 2.07-2.31 (6H, m), 2.89-2.98 (1H, m), 7.39
(1H, 4, J=4.9 Hz), 8.64 (1H, d, J=4.9 Hz).
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oH o0qg O O 5 (1) Production
oftrans-5'-benzyloxy-3'-oxo-spiro[cyclohexane-1,1'-(3'll)-4'-azaisobenzofur
an]-4- carboxylic acid: Benzyl alcohol (770 mg) was dissolved in DMF (10
mL), and sodium hydride (340 mg) was added thereto at OC, and stirred
for 20 minutes at OC. Trans-5'-chloro-3'-oxo-
Referegst Siegmapliekane-1,1-(3'H)-4"-azaisobenzofuran]-4-carboxylic acid (500
Produahig) o tained Hhrdth Réferetuee FXampledinvisddiedite thé 's8lHtiet, and
azaisoBUHRHALP0L Qb &0aH At OC, this was made to have a pH of 2 with 6 N
Vo e:nydrochlogc acid, and extracted with ethyl acetate. The organic layer was
b S vvlftla@aturated saline water, dried with sodium sulfate, filtered,

N entrated under reduced pressure. The resulting residue was
purified through silica gel colunm chromatography (Biotage Column,
cRloroform/methanol = 1 % to 5 %, 15 gradient) to obtain the entitled

(1) Protmpount (532 g 85186y ab-axcolpilegsy stk X HNMR ' {400) Milzz GO EE & furan]-4-
carbo 1c1a%Qi1 83 (2H m), 2.02-2.28 (6H, in), 2.85-2.94 (1H, m), 5.51 (2H s)

J= 0853(::-4 en@ ?51?85&: r$ éf‘é?é%ﬁ Fﬁ sngreZl m6D71\7?1<2 &%HE? ang S0 mm hydnde
(340 mginegas'adéed YhexgiBaioXE-spird fiyetdHexdAaviui@ a) YC. Trans-5'-chloro-3'-oxo-
splm[@]@iﬁﬁlagﬂ@qfw@ﬁé—mmm%&&Mm@aﬂimmﬁ{m mg) obtained in
Referéanco )%Qr%s&”f WA 90” g400dm iﬁg&? 98 lé

compoun aine e above eate &F reflux for

3 hours.ﬁﬂwgscwégsmraﬂé@éﬂvmﬁes%aﬁafé %&Wm&aﬁ?{a@ﬂa{@%ﬁb@m extracted
with ctisldeddherethangdhen axiraciedwitbd ethllacetate. shliacongasicdiayervith sodium
sulfatéflv?i?téﬁ@c?%g Wi saraiehsd %%va@ae%rqu&g Wﬁﬂe%%gmm%%%@@f&e was purified

ltered and concentrated under reduced pressure tqQ obtain the entitled

throughysHisg i (AT HRE BeesR Ms (B s WO SRR B ifng! = 1 %o o 5 %,
gradieBD @186 heontiBal @rhpn)nd (B2188, BHYAn)s 2.704R2188 (@Hdm), 3.76
INMRH0) L, @HicA) of. G079 é’;}fﬁ ELT D357 683 (G157, 461182m), 5.51

(2H, sffang%hﬁ% é‘d’éii frf Lf)zﬁ t40{70 %y%’? 72 (1H, d, J=8.3 Hz).

(2) Praéa%@bmfznﬁthahm@érﬁmﬂdwﬁhemmmcmhm) bbtdhder the
azaiscHRAYEriZn)ascaisseied.in methanol (20 mL) and ethyl acetate (10 mL),

then 10 %4 palladiumscarbon { added theret di
hydrog erlléI <l%ﬁosq lgere aff roomptg) fn%)rea?ﬁfgl}loraflﬁorﬁ%n e?flteeaséjfé)ﬁn1 é?vgare added

o thewa@pmv@f%@@ﬁrw@ RitEnes! BideRemEAle wad }&%%%H{}%%EFQ Hader 3 hours. This
was neatiutiecdpréssunertocaiadiniihedardotitedcacppaded thid3dong dRYexascted with

ethyl ch&l{%rl eﬁ‘?@%‘?l{gﬂle—é er WHMR 400Nz MR sgéneg%a:['efs ]dxliea?\x@ﬁlsodmm

Sulfatg kS l%;&%%}ogygm%@ﬁggdéﬁrféu&éggsggg t(? %%fam tgcaSgn&]fﬁ d compound (467

mg, 98 %) as a colorless solid.

THNMR (400 MHz, CDCls, 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, s), 7.05 (1H, 4, I=8.3 Hz), 7.31-7.43 (3H, m), 7.46-7.52 (2H, m), 7.73 (I1H, d,
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 liguid was
filtered through Celite, and the filtrate was concentrated under reduced pressure to obtain the
entitled compound (331 mg, 100 %) as a colorless solid.
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(4) Production of methyl
trans-6'-bromo-5'-methoxy-3'-oxo-spiro[cyclohexane-1,1'-(3'H)-4'-
azaisobenzofuran]-4-carboxylate: 5 The compound (320 mg) obtained in
the above (3) was dissolved in DMF (6.0 mL), and N-bromosuccinimide
(247 mg) was added thereto and stirred at room temperature for 4 hours.

"HNMRne 08 ditm TR s Do denirdie (Bane ihb §2 U@ e gidue. Wad 82 (1H, m),
3.67 (mrl«fyee mrmghdsuw@sqﬁml@mmmr@mmw@@hyiawtagp golumn,
ofor %‘uﬁnol = % t0065°om adient) to obteuE th? ntltled

) Pm uc boU 0 MGy as S EUREs s |cf bf a roughly-purified. p?ggl'ué} LHh-A-
azalsobffﬂé‘? {oerrhYXA#S added to the obtained, roughly-purified product

(200 m@h@éﬁ@&ﬁf&@lﬂ)ﬁ@ﬁdﬁ@&éﬂgﬁ andamethys jodid eliskvead Joiaxer (6.0
mL), ﬁgﬁ@gﬁgﬁf&t&gﬂ%ﬁﬂg%%m Q\JQ Z&%@fﬁ%‘ré\ﬂ?ml éﬁﬂ"&?a@r@omlt&%ature for 4

to 1f, and further stirred OUI’S he reaction |ICIUId was

hours.fill bRk RRGAGITEA ItES BT QM ETRAER e ruERBut e through slca
gel coprasstrematig tighyaSlittinger€sidmenvwadg qpofdied:tietbeghl silics gelocBiugratient) to

obtainGREOMAIRGr RN ((ﬁi@té% Infel %@&0%@@@1’@@5@8@ j&l%@opiloggct

%, gradi to.obta ntitled 12 m

colorless o %f&f“ﬁﬁ A oM D1 @) OhTay e product (200
mg), apOecrggdna (209gnzesdumethy)l Rdde @I—@ B wiede( 3dled) thipgey (g, stirred at

40°C B @gﬂ?gd W@?l Qbdide (1.0 mL) was added ltohlt and ftirther qtli_lrred for 22 hours. The

tra S- ro 00X clohexane-
react g Bt O P U RS KB Sahic s e pressure
and th&dﬁ?ﬁ&ﬁ}?df@é&%@%@bﬁfﬁ@ﬁ%%l&ﬂww ShRBaoarRPaY fRiftage
Colunhydrexdde/ sbitiancg0: 830mb yoveE ddded diit)andistiitetiataoded compound (112

mg, 6 gsrgt&gﬁnffé J6.hgurs. At OC, the reaction liquid was made to have a
1H111 ﬁ 092 with 2 N hydrochloric acid, and extracted with ethyl acetate. The

M GRS WedSh LGk Saediatel 28%ziihe (Rehdh) ofiddi-with (1H. m). 3.76
(3H, s308lili( Bdlfsite]. fiftéitél,sand concentrated under reduced pressure to

(5) Pr@@&@ﬁbﬁ‘@f%‘i‘xﬂ@—%@ﬁ@ﬁﬁe@ﬂ 0R8-3p )xﬁgc?c%{@ﬂﬁ%iﬁ@“@} INMR
r"\fHZ CéDC];}—’IO’gA 1.70-1.82 (2H, m), 2.02-2.25 (6H, m), 2.87-2.95
azaisq tﬁm T%ﬂl (1H S). 30 Pharmaceutical test examples with
the com @é@ihdg%\(ﬁ&am|a|@@f‘a@édﬁést@rtbéaom@und(ﬁrﬁérmg}:@bmwdmsﬂle above
(4), afcafapdesl? Nsiamineaadeauesbinging ingBbitionwesdleIbIA, 306 4EREeE at room

or an,hi e-H3 I
e L CBe B %?n%?ﬁc%%% T e N
hydroghisiiegarl. s rRETESHINE Siprhacssey r%ﬁa\%é&@ﬂﬁﬁ%\%@@m saturated
salincoetigrHE2 93 thnd O F{kntdrgad, Type @utnratCbliedtionhaedgreisigre to

obtai 7R ERHAOICIRY &r&&?ﬁésta@gf Byongedinsqieiatonal 82 Academy

1 of Sciences of the U es of America, Vol, 84 7413 7)] to
HINMREIRC Sl rér)e&e'b‘ﬂo’r 3 Srbbaroh HOR2 AGH Pt & S m. 415

(3H, prégatrédtrom the cells having expressed a histamine-H3 receptor was
incubated in an assay buffer (50 mM Tris buffer, pH 7.4) along with. a test

Pharmaceutical test examples with the compounds of Examples are described
below.
(Pharmaceutical Test Example 1: histamine analogue-binding inhibition test)

A cDNA sequence coding for a human histamine-H3 receptor [see WO00/39164)
was cloned with expression vectors pCR2.1, pEFIx (by Invitrogen) and pCl-neo (by Promega).
The resulting expression vector was transfected into host cells, HEK293 and CHO-K 1 (American

Type Culture Collection), according to a cationic lipid process [see Proceedings of the National
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5 compound and 20,000 cpm [3H]N-a-methylhistamine (by NEN) therein,

at 25C for 2 hours, and then filtered through a glass filter GF/C. After

washed with 50 mM Tris buffer (pH 7.4), the radioactivity on the glass

filter was determined. The non-specific binding was determined in the

presence of 10 M thioperamide (by SIGAM), and the 50 % inhibitor
Acadegeb 6 IEDE) NSRS Dt te Sharifid! 3 (1987)] to obtain
histanl\hadpiiarsvgttoy| higtansioe bitiding was calculated [see 10 Molecular

Pharmacolggy,,\ale §1§eo‘?m

test. Tabl
recepIIg g

| exam p

C50
© &16‘%255411

}egaggc?ﬁo%at@g éel?bﬂ%(?gx&ﬁ%%g@ fatﬁﬁtamme H3

compaound 92 130

£ &%%TM Efasd?bffwﬁ fhe) a%%wméa is

comp@mdmd%@ﬂ@mdﬁ&%am@@msmmgﬁmﬁw@h at 25°C for 2 hours, and

then fiNcabRNBroIRINYIBistamine drstamineanalRaue){e :m%fwnms @éﬁ&caﬁw :4), the
dio ? &I DOLIJ1 féss IgrL\l;vce:lAEe!' ITYu-Ir; e esent Coery %O % haveaaﬁf xl'%gncd in the
radoag Y mine }ﬁﬁrece or ant agonistic of ln\?ergggt% istc: Wty And %1

presengsefil fbﬁMéV@ﬁﬁweréméﬂ@éMﬁe@é@ﬁ@ 8y Steimbihtonseenetmirption (ICso) of
the ek diabetas spedne [ﬂ&a&pﬁﬁ%ﬁ@ﬂlﬁiﬁﬁfﬁﬁfmamﬁﬁ)@mé@,c@wﬂaféc'ﬁwsce

Mol eclill\igrr M&t \/%% tbeSm dl ﬁf‘)@ggja E‘%ﬁte?oﬁg{?\gsl e result of the test.
acute congestl car iaci iciency, ac mfarctlon coronary
Table drterioscler sis_hypertensi n, nephropathy, electrolyte abnormality; or

capmpieiiEldis

eg@hitr or |

eriphstplggrvous system diseases such as sleep disorder,

hygersomn

2ASes accompa

ied by sleep disorder (e.qg., idiopathic

hia, rejpettive hypersomnnia, true hypersomnnia, narcolepsy,
-83 sleep periodic acromoti

bn disorder, sleep apnea syndrome, circadian

rhy(

tpm disarder,
insomnia, n

nic fa
ight workers' sleep insanitation,

igue syndrome, REM sleep disorder, senile
idiopathic insomnia, repetitive

in nia, t

emotional g

fue ins

ia, depression, anxiety, schizophrenia), bulimia,
isorder; epilepsy,

delirium, dementia, attention

de,{'

it/hypefractivi
Parfinson 'S %/

disea 3 cognit

%dlsordfr memory disorder, Alzheimer's disease,

lon disorder, motion disorder, paresthesia,

IMS comp

f?smla morphéuz resistapce, drug dependency, alcoholism, tremor et
-84 CLA

bund of the following formula (1) or its

h rmaceutically-acceptabl
P 3a y- 0.32 P

b salt:

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

mverse-agonistic activity, and are useful for prevention or remedy of metabolic system diseases

such as obesity, diabetes, hormone secretion disorder, hyperlipemia, gout, fatty liver; circulatory

systern diseases such as stenocardia, acute/congestive cardiac insufficiency, cardiac infarction,

coronary arteriosclerosis, hypertension, nephropathy, electrolyte abnormality; or central or

peripheral nervous system diseases such as sleep disorder, various diseases accompanied by sleep
disorder (e.g., idiopathic hypersomnnia, repetitive hypersomnnia, true hypersomnnia, narcolepsy,
-83-



R 5 wherein: X, Y, Z and W each independently represent a methine

group optionally having a substituent selected from a substituent group a,

or a nitrogen atom (provided that a case where X, Y, Zand W all

represent a methine group optionally having substituents selected from a

substituent group ais excluded) 10 A represents -0- or -N(R5)-;
sleep peppekeEEOTEED; s petie SHIOR APCTR SO RUDY) cife dnchb @)‘IS@LTdeS chronic
fatigud @PHEASEINS RIEMM@@@@E@B&I astonve ﬁr@kkﬂir@ﬁ@t!fglﬁmaméh@h@’wm%ﬁﬂauon

| of Nt I

1d10pdﬁ{% 1&%%&% preﬁe’i%@ué‘p%hﬁﬂ%%vﬁgﬂh T!E&qu? b’ef)? rﬁéﬁ ne}n% 8(’: Q98 hrema)

atom, a oxyl gro roup, an ara group an ar
b‘ﬂ‘m’ér(?ﬁﬁ“@ SPHEARINGCGFOUP: GERAHBEFP YO doR FEBaserd Aty
d1sordgrpmpmbmdlﬁmhldwgrrglihemﬂés(ﬂi)seva&E PRENofr iREsbhje) MUWRBN dikeRiEr, motion
disordBS ﬁaréyﬂi@sﬂl g))sgén?l)a mc{;@ﬁZﬁZsﬂQB&Q rdnﬁE (f&)p@}l]c@n@j!f) a‘f@dﬁ[ﬁi% ®emor et al.

represents a hydrogen atom or a lower alkyl group: R7 and R8 each

independently represent a lower alkyl group or a cycloalkyl group, or R7

and R8 together with the nitrogen atom to which they bond form a 4- to

8-membered nitrogen-containing aliphatic heterocyclic group; or 5 R7,

taken together with Ca and the nitrogen atom to which it bonds, forms a 4-

to 8-membered nitrogen- containing aliphatic heterocyclic group; and

where the group Nnt or C 10 in the formulae (11-2), (11-4) and (1I-5)

represents a 4- to 8-membered nitrogen-containing aliphatic heterocyclic

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

and where any hydrogen atom in the formula (11) may be substituted by a

group selected from a lower alkyl group (the lower alkyl group may be

substituted with a halogen atom, an oxo group or an
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alkoxy group), a cycloalkyl group, a hydroxy group, an alkoxy group (the
alkoxy group may be 15 substituted with a halogen atom) and a halogen
atom, and wherein the substituent group a is selected from: Substituent
group a: 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 g be substituted with a halogen
atom, a hydroxyl group or an alkoxy group), an alkoxy -86 group (the

1. group mayheSuRSHHIRL Mithva Y Rieatd @5QiRiehARABRBIAM Aceptable sait:

hydroxyl group), agyamino group, a cyano group, a mono- or di-lower
alkylamino group, ajfformyl group, an alkanoyl group, a mono- or di-lower
P ralkylcarbamoyl é;;ug,\an arylearbamoyl group, a heteroarylcarbamoyl

7 d alp, apary carb@noyl group, a heteroarylalkylcarbamoyl group, a 5
\\  lower alkylsulfonyyl group, a lower alkylthio group, an

erlcaqunylamino group, an arylalkylcarbonyl group, a lower

aitsydstifonylamino group, an arylsulfonylamino group, a lower

alkySulfamoyl group, an arylsulfamoyl group, an aryl group, an aryloxy

groug heteroaryl group, an aralkyl group and an aralkyloxy group. 10 2.

The compound or its pharmaceutically-acceptable salt as claimed in claim
whereifl: \\herein 1 or 2 of X, Y, Zand Wis a nitrogen atom. 3. The compound

or its ph¥rrifaZearticilpabieptablelsaltyasmieianed methaim grpwhepsionally having a

substithenPbfecterANE YL IBRALIRPLAAMr 4 S LAMRANISEOFIHE that a case where X,
Y. 7 %@ _ﬁ%ceutlcall -ac%}elkﬁtable salt as clafg} din (;Ial tl’. W grs%llréc% %ama
> £ iGethitie 'GROEH 28 BT HRC G HBoUnE 87 s%é?%%}]césulﬁ%% SRS
substitggitt gswiniehisce e ltldéa:1, wherein A is -0-, and m2 is 0. 6. The
compoum(i@g{rggemarmem(qélj%—acceptable salt as claimed in claim 1,
Whereinﬁ? eisréggna%[@rtﬂﬂ_(ll-l), (11-2), (11-3) or (11-4). 25 7. The
compoun& or 1S pharmaceutically-acceptable salt as claimed in claim 1,
whereinIRrGerasefsmici® (1R 1))a1-4) or (11-5), and R6 is a lower alkyl
group. &nThedtempdund or its pharmaceutically-acceptable salt as
claimed i %@%Jnd"’é‘ﬁ!}ﬂl‘&&n%%lﬁ,tg?o@émk%rﬂﬁ&!ﬁ%, :ﬁﬁ é@aﬁl&ﬂ%}%up or an aryl
compound. or its pharmaceutically-acceptable Salt as claimed ih Claim 8,
g0WPwherein R' and R8, together with the nitrogen atom to which they bond,
form a 4R b BarRhbmie thaépogdanito reainsrgt alipdaticsheterooyblidugrodgroup, a

lower QH@:!@@%%D@M'Q&}ﬁ&,&b@%gﬁ@&sﬁe&g};@gﬁ@m a group consisting of a lower
alkyl group (the Ig%ver al Il%rou(P may betsubstit_teq with a halogen atom,
an oxo gro TESCSS 2 St group ora nitrogen atom;

R represents a group of the following formula (II)
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5 group), a cycloalkyl group, a hydroxy group, an alkoxy group (the alkoxy
group may be substituted with a halogen atom) and a halogen atom. 10.
The compound or its pharmaceutically-acceptable salt as claimed in claim
8, wherein R is of the formula I11-1-1: A~ CH3 ~N~NQ ~N~N i ONO~~N~
> NN'CH3 CH3 CH3 1 CH3 CH 3 CH3 H3C )-CH3 '/>~N~CHa
(N~N'CH3 (r)N/~ N(r)'CH3 ,(’N N'"CH3 CH3 CH3 CH3 CH3 CH3 H3C
H3C F N INN N (NN~N CH3 | H3 CH3 CH3 L'113 C o(r)CH3 H3C
H3C N I#ﬁ N &N N .~ CH3 CH3 CHSE 3‘(}H3 ID~) NN'NN((NNN
B H HS 3C HM N N{r)CH3 Iy "§H3 NNN'CH
\N (N= (r)CQkR H HHB%’dNH 3 10 11. The WREpolmkor its N=R’
éspharmaceuticalIy-accept le sdlt as claimed in claim@uudeerein R is
seleﬁ}_eﬂ from: -88 H3C N N _%N (DN NNtI6 NC CH8 ..o g
(t (11-3)

(1t-4) (1-5)

(i)
wherein R® represents a hydrogen atom or a lower alkyl group; R and R® each independently
represent a lower alkyl group or a cycloalkyl group, or R” and R® together with the nitrogen atom
to which they bond form a 4- to 8-membered nitrogen-containing aliphatic heterocyclic group; or
R’, taken together with C* and the nitrogen atom to which it bonds, forms a 4- to 8-membered nitrogen-
containing aliphatic heterocyclic group;

and where the group

NT d
\ or

in the formulae (I1-2), (II-4) and (II-5) represents a 4- to 8-membered nitrogen-containing aliphatic
heterocyclic group; r indicates 0 to 2; t indicates 0 or 1; u indicates 0 or 1; but t+u = 1,

and where any hydrogen atom in the formula (1) may be substituted by a group selected from a
lower alkyl group (the lower alkyl group may be substituted with a halogen atom, an oxo group or an
atkoxy group), a cycloalkyl group, a hydroxy group, an alkoxy group (the alkoxy group may be
substituted with a halogen atom) and a halogen atom,

and wherein the substituent group « is selected from:
Substituent group o a halogen atom, a hydroxyl group, a lower alkyl group (the group may be
substituted with a halogen atom, a hydroxyl group or an alkoxy group), a cycloalkyl group (the

group may be substituted with a halogen atom, a hydroxyl group or an alkoxy group), an alkoxy
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HCH3 CH3 CH33 F CYCH3 H3CH3CH3C NN(I)NN~NN"(NNN {
NN, CHCH3CH31CH CH3CH3 CH33 312. The compound or its
pharmaceutically-acceptable salt as claimed in claim 1, wherein the 5
compound of the formula (1) is:

| Trans-5'-chloro-3'-oxq-N-methyl-N-( lidin- 1 yl)-spiro[cyclohexa
eroup (L1 SRR R PRSI O AL P C LR T 0260 o 0 4 1y oy

group),TnansHeqoy; mephayb Mr@mpiperpdin-or di-lower alkylamino group, a formyl group,

an alkaln}ﬂgﬁt@d)lﬁpdrﬂl&ﬁf&l@?@ﬁﬂﬁé Hx3dhpdirrzaisalen 2aiabifamoyl group, a

e SR hhR A SRR P R -
lower aﬂw&éﬁmbﬁmommwléﬂibwammean aryloxycarbonylamino group, an

arylalk TSR b6 A0 UN; @@W&ﬁt@%@ﬁﬁrﬁiﬁo group, an alkanoylamino group, an
ir clohex )-4
arylcargza}ftéd}gae g rfoglghjﬂ}lar% lcar]bé)g*lyﬁ roup, a lower alkylsulfonylamino group, an

Xami
arylsulfmyl3ose s N RICRE, %ybﬁb]éﬁam’llgW%ﬁéﬁf SiANonb SEaTE 14 2! group,
an arylbyomangisohaszefiyianbds, o esdhgkaroigeand an aralkyloxy group.
Trans-3'-0x0-N-methyl-N-(2-pyrrolidin-I-ylethyl)-spiro[cyclohexane-1,1'-(3'
H)-5' azalsobenzofuran -4- carboxamide
2. Trans-3LBXECNRISthYT-N-poapmsrithine R eRDI D vty Bt 1T fgrherein 1
or 2 of M)6,-a4zais®bienzofuen jatbncarboxamide, 20
Trans-3'-0x0-N-methyl-N-(2-piperidin-1- ylethyl)-spiro[cyclohexane-l,1'-(3'
H)-7'- az sobenzof raMl4 carboxa.m el te.salt as cl 1. wherein 1
3 Trans-5% ﬁf)%l-@“f} SNERERHY RIS PSRERK: lorehan Cs?)lfpgflcl)}lco hexane
of X, Y212 En(BW)s@' ndxaigoienizofltran]-4-carboxamide,

Trans-5'-ethoxy-3'-o0xo-N-methyl-N-(2-pyrrolidin-1-ylethyl)-spiro[cyclohexa

ne-1,1'-(3'H)-4 25 enzofur = -carb
1 1, wh
4, (i%x 2%mg(0u§ OXL(?SI‘H tfhceﬁif_ agce E}e sgl as claimed i Calf% wherein )

. Trans-5"-metho plpe in-1-ylethyl)-spiro[cyclohex
is a megijige BruP3'H)-4'- azaisobenzofuran]-4-carboxamide,

Trans-5'- ethoxy -3'-0x0-N-methyl-NT-(2-piperidin-1-ylethyl)-spiro[cyclohexa
3. ne-1,1- (I?hHZ 9&1?(! 399?&;&%@5&11 W@Q&ﬁ%ﬁg%aﬁgs claimed in claim 1, wherein A

) Trans-5'-met oxy -3'-0x0-Nanethyl-N-(2-pyrrolidin-I-ylethyl)- splro[cyc ohex
is -O-, b 15 &'H)24'- azaisobenzofuran]- 4 carboxamide, -89

6. The compound or its pharmaceutically-acceptable salt as claimed in claim 1, wherein R
is the formula (f1-1), (If-2), (I1-3) or (11-4).

7. The compound or its pharmaceutically-acceptable salt as claimed in claim 1, wherein R
is the formula (11-1), (II-4) or (II-5), and R’ is a lower alky!1 group.

8. The compound or its pharmaceutically-acceptable salt as claimed in claim 7, wherein R
is the formula (II-1).
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Trans-5'-propoxy-3'-o0xo-N-methyl-N-(2-pyrrolidin- |

-ylethyl)-spiro[cyclohexane-1,1'-(3'H)-4'-

azaisobenzofuran]-4-carboxamide,

Trans-5'-(morpholin-4-yl)-3'-oxo-N-methyl-N-(2-pyrrolidin-1
9 gf;@g{;ﬁ%%%&&h%&eEi%%g%é%ﬁ%aﬂy—accept&ble salt as claimed in claim 8, wherein R’
and R®, Toaetbeb W(dirthe thijlogrmirm):@ toxbitt-thesthyhdl f2upyriotivateptbeig nipigsfecontaining
ahpha’[ﬁfq{&@ﬁ?@ﬂﬁ: drds J(%}kdl)dﬂa'l %@{&a@bﬁﬂ}éﬁﬁk&ﬁﬂké}eeﬁebﬁmm ig8up conmstmg of a fower

atleyl ro ?(She 1&54;’16{ ! OX{Q ga oi)(e 1 Q:l L eX o h a rrOIIdI{;I) Xlaeg%'&m Iro aikox
gohe e AT %/usof)enzo tran]-4- carB%x amide: Y

eroup). Freedoslkgbseviclin IgIRey- sy apTalyk REgDRdibe AlRKY. sTetmynax M SfbyHRted with
a halogBR¥RREdhdli {8lbpktatdh). azaisobenzofuran]-4-carboxamide,

Trans-5'-phenoxy-3'-0xo-N-methyl-N-(2-piperidin-

I-ylethyl)-spiro[cyclohexane-1,1'-(3'H)-4'-

azaisob W]lql%émwﬁaeélmaﬂy -acceptable salt as claimed in claim 8, wherein R
is oft1Efm54(ayiidin-3-yloxy)-3 -ox0-N-methyl-N-(2-piperidin- |

-erth SRiro[cyclohexane Al'-(3'H)-4'- Hy

ofurah]qaf’bamb ide, 1§~ O ~

CH'grans -5'-phenyl- 3(9?(0 N-methyl-N- (Zc%rrolldln I ylethﬁg| splro[cyclohexan
e-1,1'-(3'H)-4'- azalsobenzofuran] -4-carboxamide, __

Trans-9;;phenyl-3'-oxogf\cmethyl-N-(2- pi
e-1 ]((3 ﬁ) 4'- azmsobe;&z.qjugan] -4- caramlde

S Syl I?p'hegy&S -oxo~l\-prethyNN-(2:piperidin-1- ertI)-spiro[cy
iHcIohexane 1,I- ( H) 4' Zd:gialso@'enzofura -4- caerNyCHs
Trans-5'-(pyrioidiHi5-yl)-3"-oxo-N-fithyl-N-Blpiperidirgt, .

-ylethyl)-spiro[cyclohexane-1,1'-(3'H)- 4-

azaisgbenxofuran]-4-c xamide,
anaqS -(6fm tho yrigi=3-yl)-3'-ox [-N- (2 plperldl 1- ethyl)
splro[cyc ohexa %’ -4 a:} ob zof anj- -4-CarBoxemm

SHirans-5- -[4- (metbyd;sulfonyl)phenyl] Hg)xo N-nfethyl-N- plperldln ) ylethyl
)- splro[cyclohexane 1,1- (3 H)-4'-azaisobenzofuran]-4- carboxamlde

Trans-5' ?6' ethoxymyridia:3-yl)-3'-oxesh-prethyl-N-(2-pyrroligh lethyl)-
splro@ohexane -1,1'-(3'H}-4' azalsobe zofuran]-4-caghox
~ /Ran§ (1-methy~h N TN < ’LQV

CH H-pyrazol-4-yl)- gﬁoxo N-methyl- I\b(.g piperidiA,l ylethﬁéglro[cyclohexane
21,1'- 30 (3'H)-4'- azalsobenzofuran] -4-carboxamide,

Trans- Z(2-dimethoxypyrimidin-5-yl)-3'-oxo-N-methyl-N-(2-piperidin-1-yle
-s o[gyclohexane- 3 H) -4'-azai zofuran] -4- carR@mlde

NTrans 5'-ethy| " SieXoN- et gfﬁ?pé’ | -yletPy)yTs

H,c~ Teyglohexane-1 M'-(3'H)-4'- azaisobenzofuran]-4-carboxamide, 35 -90
Trans-4'-chloro-3'-0xo-N- -methyl-N(2-piperidin-I-ylethyl)-spiro[cyclohexane-
1, I'-(3'H)-5'- azaisobenzofuran]-4- carboxamlde

CH
CH 3
e 4 o
\ﬂf\\/ ~CH3 \E/\/ “CH3 \ﬁ/\/ CH3 N \ﬁ/\stCHs

(11-1-1)

1. The compound or its pharmaceutically-acceptable salt as claimed in claim 9, wherein R

is selected from:
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Trans-4'-ehloro-3'-oxo-N-methyl-N-(2-pyrrolidin-I-ylethyl)-spiro[cyclohexan
e-1, I'-(3'H)-5'- azaisobenzofuran] -4-carboxamide, 5 Tran s-4'-meth
oxy-3'-0x0-N-methyl-N-(2-piperidin-I-ylethyl)-spiro[cyc]
ohexane-1,1'-(3'H)-5'- azaisobenzofuran]-4-carboxamide,
Trans-4'-methoxy-3'-0xo-N-methyl -N-(2-pyrrolidin- | erthyI) splro [cyc]
ohexane-1, I'-(3'H)-5'- azalsobenzofuran] 4 carbo e,

Trang=4-ethoxy-3' '\lx lethyl)- s«p.;ro{e*gj@
\N ‘%‘H‘) O afais ofur n] 4 -Car xamlde%
&n

Trans 4'- ethos(y -3'-0x0-N- m@ﬂayl N -(2-p rr@ﬂdln I -erth)éD_,aQ
[cyH exane-1,l«3' H) -5'- azaisobenzg furan] -4-carbg amldze HaC
Tran -isopropoxyF3pxo-N-methyi-Ny(2-piperidin- @hyl) -spiro [eke

L -Dol<C34 S azarsgienzolt n]- *garboKaniide ]?BN/\‘/

' H, Trans-4'- |soé;_ppoxy 3e®bgo-h§;,,§pethyl N-(2-pyeralidin-1- erthyI)e?lero[cyc%lh
exane-1,1'-(3' I—1) 5'- azaisobenzofuran]-4-carboxamide, '
Trans-4'-cyclopropylmethoxy-3'-oxo-N-methyl
-N-(2-pyrrolidin-I-ylethyl)-spiro[eye] ohexane-1,1'-(3'1l)- 5'-azai
sobenzaofuran 4 carboxa _ .

12 Trans- 4C’)lfrh1]1et(n éxo 'I{?n]w’{ﬁ?ﬁ\lfn(zaiﬁl pé‘ﬁe r%ia lyfe% saf)ﬁ?g cyc aim 1, wherein the

Gompo’éih%@e%fh@fiﬂlm@a@)l% 20 azaisobenzofuranj-4- carboxamlde
Trans—ﬁrf@m‘rﬁyeikblk\&nmmm%bybhﬂﬁﬂ Ipyiialitinpitol cyclohexane-1,1'-(3'H)-4'-
azaisobdil e&'ﬁ%‘ n % X%l%pg%(ane 1,1~(3'H)-5"-

azaisob ran -4-carboxamide
Tfans-#ransNzxmﬁWéh% -GRRe R el rogid thy Msit ezpigpbenzofuran]-4-
carboxbolidxane-1, 1'-(3'H)-5'- azaisobenzofuran]-4-carboxamide, 25

Trans—érrmm@%ﬁﬂi-N—(z -pyrrolidin-1 Klethyi) spiro[cyclohexane-1,1'-(3'H)-4'-azaisobenzofuran]-4-

uorophenyl)-3'-oxo-N-methyl-N-(2-pyrrolidin-I-ylethyl)- splro[cyclohexane 1,
carboxgimigsy 51 azaisobenzofuran]-4-carboxamide, Trans-4'-(I -methyl-|

Trans-$Hqnoardhakaly-Bletvd-N-cheipgidi Rypifetidinirp lgtelrhdyaopiiol [¢3/8)-4-
azaisoﬂ,ghﬁ;f@,lggﬂ; Linkddaracazaisobenzofuran]-4- carboxamide, Trans-4'-ph

Trans- ?né,)% é{lo%l-N- ?th %rﬁglgfugg %X CI:n r’kl)(()jﬁé IPYQX% (P,{@%ed?g‘?a)églggf)%ﬁzofuran]-fi-

carbOXTHEAS-4'- (4- fluorophenoxy) -3'-0x0-N-methyl- N (2 pyrrolidin-I-ylethyl)-spiro[

Trans-SYystohexame AN 12 EHirnlmarzaisobensaiaolcdegatboXansiti,s-azaisobenzofuran]-4-

carbo Lr@gg -4'-(pyrrolidin-1-yl)-3'-oxo-N-methyl-N-(2-piperidin-I-ylethyl)-spiro[eye
“ohexane-1,1'- 3'H)-5'- azaisobenzofuran]-4-carboxamide, 35 Trans-4'-(

Trans-; ~§ﬁodlmg1%;f)y§ g Neﬁ‘féfhiny th()é 69” aﬂohexane 1 1%(3'H)-6- azalsobenz%furan]-fi—
carboxlaylekhyl)-spiro[cyclohexane-1, I'-(3'H)-5'-

T @@gg@ P—ﬁaé— 21-4 ﬁ(ﬁﬁ%aﬁlyfﬁ D Qbiro[c clohexane-1,1'-(3'H)-7"-azaisobenzofuran]-4-
rans Trans-4'-(pytrolidin- 1p%/l) 3'-0x0- N?rne%hy{ I%-(Z-pyrrolidin- I

carboxamidRy1)-spiro[cyclohexane-1, I'-(3'H)-5'-
Trans-ézﬁn@gbénzwfﬁﬂ’@m]ﬂmbﬁf%mm}@én 1-vlethyl)-spiro[cyclobhexane-1,1'-(3'H)-6'-
azaisogé%%iﬂanqmi?ﬂ?ﬁ@lﬂ?ﬁﬂi‘é”) -3'-0x0-N-methyl-N-(2-piperidin- |

Trans:’:'yulg&xrg&g §p&8[ é’tﬂef‘ﬁrﬁ pyrrolgg'm-] Vlethyl)-spirofcyclohexane-1,1'-(3'H)-4'-

azaisobenzofuran]-4-carboxamide,

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

azaisobenzofuran]-4-carboxamide,
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azaisobenzofuran]-4-carboxamide, 5
Trans-5'-(pyridni-3-yl)-3'-oxo-N-methyl-N-(2-pyrrolidin-I-ylethyl)-spiro[cyclo
hexane-1,1'-(3'H)-4'- azaisobenzofuran]-4-carboxamide,
Trans-5'-(pyridin-3-yl)-3'-oxo-N-methyl-N-(2- piperidin - erthyI) spiro[cyclo
Tra“*#gg??g%‘%%gﬁﬁ?ilgﬁlﬁtﬁggﬁuﬁag% < r%%){( cyc 0}’1exa,ne«1 -3 H)-4'-
azaisobeylsthyinpirefeyciohéxane-1,1'-(3'H)-4'- 10
Trans-ﬁ%ﬁ%pﬁﬂi@fyﬁWthGQﬁrﬁ@%@m@rpyrrol1dm 1-ylethyl)-spirofcyclohexane-1,1'-(3'H)-4'-
f nzylox 3 oxo-N-methyl-N-(2-piperidin- |
ayalSObeq ﬁ 6“ plroféyc?%heXane 1,1'-(3'H)-4'- azai
Tr ans—%é@@mﬂm@f@ﬂph%@gmnl\] -(2-pyrrolidin-1-ylethyl)-spirofcyclohexane-1,1'-(3'H)-4'-

azaisobbhaben Ry dreboskamas0-N-methyl-N-(2-piperidin-I-ylethyl)-spiro
rans- Cl%pl i 153 2 '
Trans-1€ ég 'br% AN meth%ﬁis(%m?e%;%é A RRKRAMARHRLAR 1, 1(3'H)-4"

0-5'- methoxy 3'-ox0- (2-pipéridin-1-ylethyl)-spiro|
aza‘ﬁ*"béyé?é?f'éﬁhf]\éaibi"@ﬁﬁ 4'- azaisobenzofuran]-4-carboxamide. 13. The

Trans-Laphpoidhd loy1jts' phathacdylicdy-apcaditablelshit aspoldimd dhixataiil 1(3'H)-4'-

azaisobUIRIEIESBMRRYRG of the formula (1) Is
trans-5'-methoxy-3'-0x0-N-methy]-N{2 in-1-ylet
i ST

Trans - R SRS R A A Iy R S B SR AL e VS e
azaisolponepoeme! eritepimidnaceutically-acceptable salt as claimed in claim |,
Trans- Whﬁfr@dﬂ}@%l(ﬁ@/@%ﬂ@@l%éh@i@@%éﬂdﬁl 1 -ylethyl)-spiro[cyclohexane-1,1'~(3"H)-4'-

tho o N-methyl-N-(2-pyrrolidin-1-ylethyl)-
amlSObs.enl‘?r"cgfff:y(?Il‘I %exane 3 H)-4'-azaisobenzofuran]-4-carboxamide. 25 15.

Tfans"Tﬁé%h?p@ﬁmﬁﬁeﬁ%‘/bﬁdﬁﬁwﬁwﬁwlﬁg%bﬁﬁﬁfé%&wlﬁ‘@&ﬁﬂblﬁﬁlbﬂ'ﬂm
azaisotenvderginaherbermpeund of the formula (1) is

Tlanswgra'ﬂé 151’! to%){n%tﬁ%gl—'&? éplﬁllrl\lfglem?ﬁréglpotc:)ﬁl:%IﬂXQane 1.1-(3' H - 16.

|ro yclo exane-171'- -azaisobenzofuran]-4-carboxamide.
am“"bFﬁéO ARG %%%armaceutlcally -acceptable salt as claimed in clalm
Trans-1;(wifieredplthe | cBmpotindaaisthis -forpmeadfh). isylethyl)-spiro[cyclohexane-1,1-(3'H)-4'-
azaiqoﬁéﬂ@éﬁag‘%@%&%ﬁe’\' methyl-N-(2 lE)ipericfiin -I- ylethyl)b d
spiro[cyclohexane- sobenzofur cart am e. 17.7 ,

Trans- BRSPS LT IR ?fé&gb i DS “th} +
azaisolyghergirthé-Gsbeompdund of the formula (I) is
Trans- ?ﬁﬁ@ﬁn@ﬂ@xw\ﬂéhlﬁyﬂ’yﬂaé% -AryheByoxohspaiom- Ny(etpipapriickclohexane-1,1-
(3H)- Ayleth%h Elr?u['re}/ grégr ane i& -(3'H)-5'-azaisobenzofuran]-4-carboxamide.

e co oun OF its p’narmaceutlcally acceptable salt as claimed

Trans- ﬁrHﬁ}m@yWﬁ@r@’ﬁp}wngW%ﬂ%@éﬁb}mml(]11) isylethyl)-spirofcyclohexane-1,1"-
(3'H)-4dranssbbayrazinyl-Bcaxoxhinmaethyl-N-(2-piperidin-l-ylethyl)-

Trans«ﬁp Eor[(%(ﬁé ;é%é%ﬂ 33]1)(3?’ H))()“N %&R@%@Sﬁ#@fﬁl P?fgmggg[c:?ci(%eﬁ?hne-l -

. histamine antagonlst comprising, as the active “ingredient

(3'H)- %@%Eﬁb‘a‘z&@rﬁﬁbﬁﬁﬁr Xli‘gqtﬂ‘?armaceutlcalIy -acceptable salt of any one of
Trans-Gldiimseihd I8 p2OzA-higtabhine-te oapie-S-{Avepse digd nibttiod mprisiags lalsexane-1,1'-
(3'H)- 4“5‘7&96%’&9%%91@1%}&%!&%@ compound or its

Trans-3' &[E{J cfr?e%iﬂ?x%z”%w?rﬁ%%? tSa yJ $%I>Eo ]f\lang/th%?%logcg%e%%ilat? %cthyjl)qspiro[cyciohexane-
1,1'-(3'H)-4"-azaisobenzofuran]-4-carboxamide,
Trans-5'-ethyl-3'-0x0-N-methyl-N-(2-piperidin-1-ylethyl)-spirofcyclohexane-1,1'-(3'H)-4'"-

azaisobenzofuran]-4-carboxamide,
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21. A preventive or remedy containing, as the active ingredient thereof, a
compound or its pharmaceutically-acceptable salt of any of claims 1 to
18, which is for metabolic system diseases such as obesity, diabetes,
hormone secretion disorder, hyperlipemia, gout, fatty liver; circulatory
system diseases such as stenocardia, acute/congestive cardiac,, .. .,
Trans-4rehiprrey, Karerad-1s RO, coronaty BiFtrsseTaes - T H-5"
azaisobhypdutensiomrephndpathy, sleep disorder and various diseases
Trans-AERRMPARIEMDY siggdisprderiatcn asddionsthic hnrispmnia, repetitive
ypersomnia, true [ persomnia, narcolepsy, sleep periodic acromotion
fegtiapidrsar %Syndrome, circadian rhythm disorder, chronic

Trans-fatiglie syhdrormemRENSepirtfisdittéry lsbmleshisdavaieh ot LWdAdr->-
azaisob3lESRIASRNEAIRRadFIRPathic insomnia, repetitive insomnia, true insomnia,
Trans- £IRCHONIE 20 REIRRAUST AIS0rAS NG LANTRL ARG DERRDEIRL [OLYPHS.s-

system diseases such as bulimia, -emotional disorder, depression,
azaisobgpRgBHANdHeRSXaEfifium, dementia, schizophrenia, attention
Trans-flefigithryperactivitydisonderiparetinory BisohdarirAizhkimess dide&sd)-5-
azaisob@ﬂgf&%gﬂ:ﬁéc%%g%ﬁi&!eep_ disorder, cognltlon Q|sorder, motion disorder,

) aresthesia, dysosmia, epilepsy, morphine. resistance, drug dep ,,m'!ge cy,
Trans- S A RN S5 POR RS TRREY) AP BSIROLIRABY the Tllcting
azaisotfermfia:(] Yeratsphaidnaceutically-acceptable salt is provided: ' QZI---R z
Trans-d0i@pfdpolWASHRIN YL A- 803 W eashndrpendsntly remesent a mething -

grou nltr%gen a&om, 5 provided that a case where all of X, Y, Z and

‘ or
azaisoRRAZANTARHIRLCGREU A represents -0- or the like, B represents -C(O)- or

Trans-thadikep@yréprasdhtngGHAR2pyroidintte likby drpinel ovrdplsanthts b-oy )->-
azaisolrEBRIRSEALSABREIIE group or a nitrogen atom; and R represents a

~h
aza;soba

roup represented by the. following farmula (1I-1) in F A R8 13y
e Ty et T A S PR PR S o

upor t 7

5'—azaipgemofymg&tlmarboxamide,

Trans-4'-methyl-3'-oxo-N-methyl-N-(2-piperidin- 1-ylethyl)-spirojcyclohexane-1,1-(3"H)-5'-
azaisobenzofuran]-4-carboxamide,
Trans-4'-ethyl-3"-oxo-N-methyl-N-(2-pyrrolidin-1-ylethyl)-spiro[cyclohexane-1,1'-(3'H)-5'-
azaisobenzofuranl-4-carboxamide,
Trans-4'-phenyl-3"-oxo-N-methyl-N-(2-piperidin-1-ylethyl)-spirofcyclohexane-1,1-(3'H})-5'-

azaisobenzofuran]-4-carboxamide,

Trans-4'-(4-fluorophenyl)-3'-oxo-N-methyl-N-(2-pyrrolidin-1-ylethyl)-spiro[cyclohexane-1,1'-(3'H)-5'-

azaisobenzofuranj-4-carboxamide,

Trans-4'-(1-methyl- 1 H-pyrazol-4-y[)-3'-oxo-N-methyl-N-(2-piperidin- 1 -ylethyl)-spiro[cyclohexane-1,1'-

(3'H)-5"-azaisobenzofuran]-4-carboxamide,
Trans-4'-phenoxy-3"-oxo0-N-methyl-N-(2-piperidin-1-ylethyl)-spiro[cyclohexane-1,1'-(3'H)-5'"-

azaisobenzofuranj-4-carboxamide,

Trans-4'-(4-fluorophenoxy)-3'-0x0-N-methyl-N-(2-pyrrolidin-1-ylethyl)-spiro[cyclohexane-1,1'-(3'"H)-5'-

azaisobenzofuran|-4-carboxamide,

Trans-4'-(pyrrolidin-1-y1)-3~oxo-N-methyl-N-(2-piperidin-1-ylethyl)-spiro[cyclohexane-1,1'-(3'H)-5'-

azaisobenzofuran]-4-carboxamide,

Trans-4'-(piperidin-1-y1)-3"-ox0-N-methyl-N-(2-pyrrolidin- I -ylethyl)-spiro[cyclohexane- 1, I'-(3'H)-5'"-

azaisobenzofuran]-4-carboxamide,
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Trans-4'-(pyrrolidin-1-y1)-3-oxo-N-methyl-N~(2-pyrrolidin- 1 -ylethyl)-spiro[ cyclohexane-1,1'-(3'H)-5'-
azaisobenzofuran|-4-carboxamide,

Trans-4'-(morpholin-4-y1)-3'-oxo-N-methyl-N-(2-piperidin- 1 -ylethyl)-spiro[cyclohexane-1,1'-(3'H)-5'-
azaisobenzofuran]-4-carboxamide,
Trans-5"-(pyridin-3-y1)-3'-ox0-N-methyl-N~(2-pyrrolidin-1-ylethyl)-spiro[cyclohexane-1,1'-(3'H)-4'-
azaisobenzofurani-4-carboxamide,
Trans-5'«(pyridin-3-y1)-3'-oxo-N-methyl-N-(2-piperidin-1-ylethyl)-spiro[cyclohexane-1,1'-(3'H)-4'-
azaisobenzofuran]-4-carboxamide,
Trans-5'-pyrazinyl-3'-0x0-N-methyl-N-(2-piperidin-1-ylethyl)-spiro[cyclohexane-1,1"-(3'H)-4'-
azaisobenzofuran|-4-carboxamide,
Trans-5'-benzyloxy-3"-oxo-N-methyl-N-(2-piperidin-1-yiethyl)-spiro[cyclohexane-1,1'-(3'H)-4'-
azaisobenzofuran]-4-carboxamide,
Trans-5'-hydroxy-3"-oxo-N-methyl-N-(2-piperidin-1-ylethyl)-spiro[cyclohexane- 1, 1'-(3'H)-4'-
arzaisobenzofuran]-4-carboxamide, or
Trans-6'-bromo-5'-methoxy-3"-0x0-N-methyl-N-(2-piperidin-1-ylethyl)-spiro[cyclohexane-1,1'-(3'H)-4'-

azaisobenzofuran}-4-carboxamide.

13. The compound or its pharmaceutically-acceptable salt as claimed in claim 1, wherein the
compound of the formula (I} is trans-5'-methoxy-3'-oxo-N-methyl-N-(2-piperidin- 1 -ylethyl)-
spirofcyclohexane-1,1"-(3'H)-4'-azaisobenzofuran]-4-carboxamide.

14. The compound oy its pharmaceutically-acceptable salt as claimed in claim !, wherein the
compound of the formula (I} is trans-5-methoxy-3'-oxo-N-methyl-N-(2-pyrrolidin-1-ylethyl)-

spiro[cyclohexane-1,1'-(3'H)-4"-azaisobenzofuran}-4-carboxamide.

i5. The compound or its pharmaceutically-acceptable salt as claimed in claim 1, wherein the
compound of the formula (1) is trans-4™methoxy-3"-0x0-N-methyl-N-(2-piperidin-1-ylethyl)-

spiro[cyclohexane-1,1'-(3'H)-5"-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"-methyl-3"-ox0-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, wherem the

compound of the formula (1) is trans-4'-(1-methyl- 1 H-pyrazol-4-y1)-3'-ox0-N-methyl-N-(2-piperidin-1-

ylethyl)-spiro[cyclohexane-1,1-(3'H)-5'"-azaisobenzofuran]-4-carboxamide.
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18. The compound or its pharmaceutically-acceptable salt as claimed in claim 1, wherein the
compound of the formula (1) is trans-5'-pyrazinyl-3"-oxo-N-methyl-N-(2-piperidin-1-yiethyl)-

spiro[cyclohexane-1,1-(3'H)-4"-azaisobenzofuran|-4-carboxamide.

19. A histamine receptor-3 antagonist comprising, as the active ingredient thereof, a
compound or its pharmaceutically-acceptable salt of any one of ¢laims 1 to 18.

20. 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 18.

21, A preventive or remedy containing, as the active ingredient thereof, a compound
or its pharmaceutically-acceptable salt of any of claims 1 to 18, which is for metabolic system
diseases such as obesity, diabetes, hormone secretion disorder, hyperlipemia, gout, fatty liver;
circulatory system diseases such as stenocardia, acute/congestive cardiac insufficiency, cardiac
infarction, coronary arteriosclerosis, hypertension, nephropathy, sleep disorder and various
diseases accompanied by sleep disorder such as idiopathic hypersomnia, repetitive hypersomnia,
true hypersomnia, narcolepsy, sieep periodic acromotion disorder, sleep apnea syndrome,
circadian rhythm disorder, chronic fatigue syndrome, REM sleep disorder, senile insomnia, night
worker sleep insanitation, idiopathic insomnia, repetitive insomnia, true insomnia, electrolyte
metabolism disorder; and central and peripheral nervous system diseases such as bulimia,

-emotional disorder, depression, anxiety, epilepsy, delirium, dementia, schizophrenia, attention
deficit/hyperactivity disorder, memory disorder, Alzheimer's disease, Parkinson's disease, sleep
disorder, cognition disorder, motion disorder, paresthesia, dysosmia, epilepsy, morphine
resistance, drug dependency, alcoholism, and tremor.
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