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Technical Field The present invention is useful in nedical fields. In nore
detail, novel spiro conpounds of this invention are wuseful as neuropeptide
Y receptor‘%ﬂ?géﬁﬁists and as agents for the treatnment SFTBRIOBHL kinds of

cardi ovascul ar 10 di sorders, central nervous system di sorders, netabolic

di seases, and the |ike. Background. Art INeuropeptide Y (hereinafter
referred to as NPY), .a 15 peptide consisting of 36 am no acids, was first
i solated from porcine brain by TaDRSCRIPTRIOGN . in 1982 [Nature, 296: 659
(1982)]. NPY is widely distributed in central nervous system and

peri pheral nervous system and plays various roles as one of the nost
abundant pepti de irﬁ[g%{he nervous, system 20 That is, NPY acts as an

orexi geni ¢ SHPERLRRATY COMPERRAS 3|  nervous system and nmarkedly pronotes
fat accunul ation via the nediation of the secretion of various hornones or
the action of the nervous system [t is known that the continuous

i ntracer gpr apeifisal aFs&fgi ni stration of NPY 25 induces obesity and
insulin resistance based on these actions (International Journal of

Qoesity, vol.19: Sife p#896nt hndention! Dgyusspul 1R méd23all8938)fs.It 1S
al so known that NPY has central effects, such as depression, anxiety,

schi zophr eni En moxendetiaddntRevehdpire copobdagef thl®inwedtdon are
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useful as neuropeptide ¥ receptor antagonists and as agents

for the treatment of various kinds of cardiovascular

10 disorders, central nervous system dlsorders, metabolic

diseases, and the like.

Background. Art
_ Neuropeptide Y (hereinafter referred to as NPY), a
16 peptide consistihg of 36 amino aclds, was firét isolated from
porcine brain by Tatemoto et al. in 1982 [Nature, 296: 659
(1982)]. NPY 1is widely distributed in central nervous
system and peripheral nervous system and plays various roles
as one of the most abundant peptide in the nervous system.
20 That is, NPY acts as an orexigenic substance in the central
nervous system and markedly promotes fat accumulation via
the mediation of the secretion of various hormones or the
" action of the nervous éystem. It 1s Xknown that the
continuous intracerebroventricular administration of NPY
256 1nduces obesity and insulin resistance based on these
actions (International Journal of Obesity, vol.19: 517
{1995): Enfocrinology, vol.133: 1753 (1993)). It is also
known that NPY has central effects, such as depression,

anxiety, schizophrenia, pain, dementia and the like (Drugs,



vol . 52, 371(1996). Further, in the periphery, NPY coexists wth
ndrepi nephrine in synpathetic ending and is involved in the tonicity of

the synpat Red diafigr VOus system It is known that periphgephpogéipni Stration
of NPY causes 1&1 vasoconstriction and enhances the activities of other

vasoconstrictive substances such as norgpinephrine (British Journal of
Phar macol ogy, vol.95: 419 (1988)). It iS also reported that NPY could

participate in the devel opnent of cardiac hypertro h% as_a result of the
synpat hi ¢ sl 381 A 143 98 Ioc cEUFADeMat 1B e Ys@?&f&%ﬂéﬁls Vol .

vl ved | "Rk BeRentaRpiniRe, 18 Fypbbehdrich Shila aih 1F Liotees o
sexual beha\ih%h_@n@omemggusfime f%&g}fht:ﬂé S Isyetenl.nal TEDiglity,

bronchoconstriction, i ammat | on "and cohol preference (Life Science,
vol . 55, 5Skho¥94)thatlheeldpherialol ddnmaiiytrakidnmo®l MPY Vedusddl,
5345(1998); Nature, vol. 396, 366(1998)). NPY has a variety of

phar macobogvasioconfsdmictidionc han@0 endsarices r theNRCtivikies t oft hetigly
receptors. Other NPY related peptides, including peptide YY and pancreatic
pol ypept i de VAISOSOHSIFIF iviees 3Rces SYCh as nOXSPAASRRT PR ABYL;

phar macol ogi.cal effects. are nediated b e t) f, at_least,. five
recept or sugPyﬁ@?J\M" hﬁgPrWl?ﬂ B?Y25"%¥né>$gi‘§ff cdll%sgr),a‘ct [ 5*'151."ils (dl’lr%‘ﬁds in
Neur osci enc 2Rp¢l : : LEal ral

ef fect medi gta géglt'):? diz\l \l}at\gﬂr egg;&)%grpfxﬁgf‘é%ggétehgﬂﬁée%%% eoé)dr;%(??;\i C

effect (Endasaiaed RgbertvPbphy 36 a TeE(1986)thdb¢Rpat ALt EHAMINE 1040
01/ 14376 PCTI JPOQ 05427
10 {Proceeding National Academic Science USA, Vol. 97,
1595(2000)).

On the other hand, it 1is reported that NPY is also
involved in the secretory function of sexual hormones and
growth hormone, sexual behavior and reproductive function,

15 gastro-intestinal motility, bronchoconstriction,
inflammation and alcohol preference (Life Science, vol. 55,
551(1994); The Journal of Allergy and Immunology, vol. 101,
$345(1998); Nature, vol. 396, 366(1998)).

NPY has a variety of pharmacological effects which

20 result from NPY binding to the NPY receptors. Other NPY
related peptides, 1including peptide YY and pancreatic
polypeptide also bind to the NPY receptors. It is known
that these pharmacological effects are mediated by the
action of, at least, five receptor subtypes with or without

25 synergistic interactions. (Trends in Neuroscience, vol. 20,
294(1997)).
¥Y1: It is reported that the central effect mediated by NPY
Y1 receptor includes the remarkable orexigenic effect

{Endocrinology, vol. 137, 3177(1996); Endocrinology, vol.



3 141, 1011(2000)). Further, the Y1 receptor is reported to be involved in
anxi ety and pain (Nature, vol. 259, 528 (1993) ; Brain Research, vol. 859,
361(2000)wooima3aeldi ti on, the pressor effects nedi ated BgTOP®HOSE200Ng acti on
of 5 vasoconstriction in the periphery by NPY is also reported to be

medi ated by Y1 (FEBS Letters, vol. 3623 192(1995); Nature Medicine, vol.
4, 722(1998)). Y2: It is known that the inhibitory effect on the rel ease

of variou Urq@far ' rs i SYy. t | 1 hAESt+L S
Tedl at ed B ho ST SPOLELS, FRrbRers RS M kdneioit e ReBREERA S 1o,

41(1991); swhapetveddin adxied3P4ddPRin (Natneei, pAeLy 25D T8UE®S3) ;
constriction of blood vessel or vas deferens directly or via the control

of rel easBrain \Reseaxcheuvotlra®S9i.t 36l 200{k) Vour Fd addFtkomacthegy 15
and Experinental Therapeutics, vol. 261, 863(1992); British Journal of
Phar macol REestR¥ . effectso( mesihated , hyqj then, sStTomdi taHeR |19Bol ysi s

' di ' ' d I hal , 131, 1970(1992

Fur he - (RBSGIRRTr ERERORT Ln PRE RALPREEY pY HPY LY aled RARTEESA,  ace 20
i t if ] | yof . 2 ., Onth
Iofh(rarep(r)\;n ) g‘ﬁi‘al4‘%%??%?§9eF?eé?Eg§n?%glt%g%t'r é’lul 'néérk\]/zo'usf%é/(i]t?%?né? Uneti ong

such as mNEfvwréMedixigéy v612l 20 722p20b8J )(.Brain Research, vol. 503,
73(1989); Peptides. vol. 25 19, 359(1998)). Y3: It is reported that NPY Y3

receptor i¥2smilt s knswadthatt bhei ishibitody effecthenrthenelieasel ated to

regul ati on of blood pressure and heart rate (The Journal of Pharnmacol ogy
and Exper i9enVArioNs: pevrptrangpitters Iim3they sympathetic nerve

10 endings is mediated by the NPY Y2 receptor (British Journal
of Pharmacology, vol. 102, 41(1991): Synapse, vol. 2,
299(1988)). In periphery, NPY causes constriction of blood
vessel or vas deferens directly or via the control of release
of various neurotransmitters (The Journal of Pharmacology

15 and Experimental Therapeutlics, vol. 261, 863(1992); British
Journal of Pharmacology, vol. 100, 190(1990)). 1Inaddition,
inhibition of 1lipolysis in adipose tissues 1is known
(Endocrinology, vol. 131, 1970(1992)). Further, the
inhibition of ion secretion in the gastro-intestinal tract

20 is reported (British Journal of Pharmacology, vol. 101
247(199%0)).

On the other hand, the inhibitory effect on the central
nervous system functions such as memory and anxiety is also
reported (Brain Research, vol. 503, 73(1989); Peptides, vol.

25 19, 359(1998)).
¥3: It is reported that NPY ¥3 receptor is mainly located
at brainstem and in the heart and is related to regulation
of blood pressure and heart rate (The Journal of Pharmacology

and Experimental Therapeutics, vol. 258, 633(1991):



WD 01114376 PCT/ 000/ 05427 4 Peptides, vol. 11, 545(1990)). Further, it is
kiown that the Y3 receptor is involved in the control of catechol ani ne

secretion i | gland ((The Jourpal of Pharmacol ogy ri mental
Therapeutic‘g‘,’wg‘?ﬂazm, 468(1988); Life 5 Science, vo|."§3§"@%992)).

Y4: NPY Y4 receptor has high affinity for pancreatic polypeptide. The
rel ated pharnacol ogi cal effects reporteé to be nediated by the Y4 receptor
i nclude the inhibition of pancreatic secretion and the gastro-intestinal

motility 10 Repiskdemnte@lol dgys, S48(1990)10411Fuggder. R¥r dgeknown that
ted that N h h t f th . h in th
contral ner oI 1, EPERPERR LR ATAIIER Lhothe CORETak PF F86eFho Leatng
ffect medi Y, ' i il ad d
ccunl at 1 ot e 4O Ko SaE L b (G RORERAN Or phiaclddBichy 2%
Physi ol ogy, pilerisfentail 1ed,! WDI.ePouicd 1881688 NPYLYPe

receptor also nedi ates sone S effects, such as seizure and epil epsy, or

pai n and 5t hesgimde nevol i s avell7 &yege s (Natural Medi ci ne, 20 vol . 3,
761(1997) ; Proceedi ng Academ c. Sci ence USA, vol. 96, 13518(1999); The
Jour nal of RHer ma8KodA andcerberi hast lighThaffpsitys fom| papgreatic

the Y5 receptor is reparted to be involved

633(1998)). In the periphery,

in diuresis qugfr%diﬁ'i cemerefated WWW-’( sffecis nepertedor 25

i TRC0! 00 X8 nodsed FEIHPTL FOURERE R0 Ve shiTagsIAYE00)

synmpat hi ¢ aGRARrAEEt 1Y) séErOELSH AflaNthieO i s tAAIGI R st £ ot 0! - 97,

10 (Gastroenterology, vol.85, 1411{1983)). Further, it is
reported that NPY enhances the secretion of the sexual
hormone in the central nervous system {(Endocrinology, vol.

140, 5171(1999)).
¥5: The effect mediated by NPY Y5 receptor includes feeding

15 stimulation and accumulation of fat (Nature, vol. 382,
168(1996)); American Journal of Physiology, vol. 277,
R1428(1999)). It is reported that the NPY ¥5 receptor also
mediates some CNS effects, such as selzure and epilepsy, or
pain and the morphine withdrawal symptoms (Natural Medicine,

20 wvol. 3, 761(1997); Proceeding Academic Science USA, vol. 96,
13518(1999);: The Journal of Pharmacology and Experimental
Therapetics, vol. 284, 633(1998)). 1In the periphery, the
Y5 receptor 1is reported to be involved in diuresis and
hypoglicemic effect caused by NPY (British Journal of

25 Pharmacology. vol. 120, 1335(1998); Endocrinology, vol. 139,
3018(1998)). NPY is also reported to enhance cardiac
hypertrophy as a result of the sympathlic accentuation
(Proceeding National Academic Science USA, Vol. 97,
1595(2000)).



1595(2000)). WD 01/14376 PCT/JPOQ 05427 5 The effects of NPY occur by
binding to the NPY receptors in the central or peripheral nervous system’
Ther ef or eWOta433€t i on. of NPY can be prevented by bl ockiPagaraoesd2lbi ndi ng to
N. PY receptors. Substances antagonize NPY 5 binding to NPY receptors may.
be useful for the prophylaxis or treabnent of various diseases related to
NPY, such as cardiovascul ar di sorders (for exanple hypertension,

nephropat hy, heameli 6£886tsVITOSNAEMociftt by BIHAME tdY SElRE" fipgor ders
(for exanple bulima, depression, anxiety, 10 seizure, epilepsy, denentia,

pai n, al cobeteptprdr dn théhdeataa)l omxtperiphetiadcansrsvdi®r sgsaen.c
obesity, diabetes, hornone abnornmality), sexual and reproductive
dysfunct i cBhegafere.i thesachipnnefi NP¥ycansbedpreventeg but blockiingr der,

i nf | ti | d the |ike 15 (Jrends in Ph | ogi cal
Soi ences,  4Be bs3aiRgcEp. W Fecentive,’ SPeiiodecastagentss WX oo

Nat ur 0,5 vop1085Rd b N diaddn R wBlY R WugEulfor: Bhp SHdpnyranis®o0):
Experiment g {pghtReHt 6% vatliousthidbhied W iatdd s KBy 20such

a
Phar macol ogi cal Sci ence, vof. 20, 104(1999); Proceeding Nati onal Xcadem’ C

Sci ence UdardhbvaB8énlarosb@idhders Re(for! v exampleli riypértéasion,
i nvestigation of the present inventors, it has been found that some kind of
NPY recepeephzapayb¥i sheart stisgase.  vaspsppsmlaxicentrabsnervansent of

hyper chol eet ot oh ol kAWl Lep! dema, 80y AT 1255L5hasks dagigtyationa

10 seizure, epilepsy, dementia, pain, alcoholism, drug
withdrawal), metébolic diseases (for example obesity,
diabetes, hormo_h_e abnormality), sexual and reproductive
dysfunction, gastro-intestinal motility disorder,

- respiratory diso_rder, inflammation or glaucoma and the like

15 (Trends in Pharmacological Sciences, 15: 153 (1994); Life

Science,. 55, 551(1994): Drugs, vol. 52, 371(1996); The
Journal of Allergy and Immunology, vol. 101, S345(1998);
Nature, vol. 396,  366(1998): The Journal of Pharmacology and
Experimental Thqrapeutics, vol. 284, 633(1998); Trends in

20 Pharmacological Science, vol. 20, 104(1999); Proceeding

National Academic Science USA, vol. 97, 1595(2000)).

Recently. :according to the investigation of the
present :I.nventor. it has been found that some kind of NPY
receptor antagb_:_iist is useful in the prophylaxis or

25 treatment of hypercholesterolemia, hyperlipidemia and.

arteriosclerosis [International application publication

W099/27965].

Disclosure of Invention




Di scl osure of Invention WO 01114376 PCT/JPOQ 05427 6 The object of the
pfesnt inventk+fn is to provide novel nedicines which exhibit NPY

ant agoni st iy AEldgi ties. The present inventors have di scagpimeledstat the
conmpounds of the general formula (I): H Y ~I) uT YCH IN{ ~n Q5
wherein Ar' represents aryl or heteroargl which may be substituted, the
substituent being selected fromthe group consisting of halogen, nitro,

ver o Koyt " B SRbBE e b S G B e GV
al kyl t hi o, cgyd ’&).‘L'meslgxdi exdlHtARONpY | augoé&v&amgwmt%@w al kyl ene
optionally substituted wth oxo, and a groupgrepresente by ormul a of

-QAr2; Ar2 represgiy Spieslent’ Paventers! néveh ditRredSthhatt eghe the
substituent being selected fromthe group consisting of 16 hal ogen, cyano,

| ower al kyl complomnidsvexf) ahley lgenerendo fo@mades ){d eyl , hydr oxy, | ower al koxy,

hal o(| ower) al koxy, |ower al kyl am no, di-Ilower al kylam no, |ower alkanoyl
and aryl; n represents 0 orl H 20 Qrepresents a single bond or carbonyl; T,
U V and Wrepresent inaependently nitrogen atom or

N
Y Sart

(D

5 wherein Ar®' represents aryl or heteroaryl which may be
substituted, the substituent being selected from the group
consisting of halogen, nitro, lower alkyl, halo{lower)alkyl,
hydroxy{lower)alkyl, cyclo(lower)alkyl, lower alkenyl,
lower alkoxy, halo{lower})alkoxy, lower alkylthio, carboxyl,

10 lower alkanoyl, lower alkoxycarbonyl, lower alkylene
optlonally substituted with oxo, and a group represented by
formula of -Q-Ar?;

Ar® represents aryl or heteroaryl which may be substituted,
the substituent being selected from the group consisting of

15 halogen, cyano, lower alkyl, halo(lower)alkyl.
hydroxy(lower)alkyl, hydroxy, lover alkoxy,
halo{lower)alkoxy., lower alkylamino, di-lower alkylamino,
lower alkanoyl and aryl:

n represents 0 orl;
20 Q represents a single bond or carbonyl:

T, U, V and W represent independently nitrogen atom or



WO 01/ 14376 PCT/ JP0O0/ 05427 7 net hane group which nmay have a substitutet
sel ected fromthe group consisting of halogen, |ower alkyl, hydroxy and

| ower al WOOp143%mere at | east two of themrepresent thePERIIB00HS42TI ne
group; 5 X represents nmethine group or nitrogen; Y represents imno which
may be substituted with | ower alkyl, ®r oxygen; exhibit NPY antagonistic
activities and is useful as a therapeutic agent for treatment of various

di seases JOrRPREY lg;? lich AEY nawrseaembsemehsht@eié@t a

i nventi on. npounds e present 1nvention are use as agents for

the treat n@ﬂéupfcm:l.@tﬂsnglld&ha&bgfeﬂ aledei:cai\ﬂa Hydioxty anfd)n.oﬁénrrpl e
cardi ovascul ar di sorders (for exanple 15 hypertension, nephropathy, heart

di sease, vatkeyyswWhers asrleast &wesef)thamnepresastvue sald methiner der s
(for exanple bulima, depression, anxiety, seizure, epilepsy, denentia,
pai n, al co®B6P®RBM drug withdrawal ), netabolic diseases (for exanple
obesity, |, abet es

0 abnornal it er chol esterol em a,
hyper | ipi nf%?resgggﬁawegngnﬁﬂfg&’ct ﬁ/é‘itﬂ}ﬁ) Rt i on, gastro-intestinal
di sorder, redletits ﬂhig&ﬁi% s%hbght?hfﬂ ﬁfflgri%we:aﬂf!kgh!e i ke.

Mor e partlcu ry, conpounds nti1on 5 usefu S agents
for the treptéRpgent bulim a, obesity, diabetes, and the |like. The present
i nvention refers to conpounds of the general for mul a (I), the salts or
esters theexipibitn¥P¥haantagonistic activities and is useful as a

therapeutic agent for treatment df various diseases
10 associated with NPY, thereby completing the present
invention.

Compounds of the present invention (I) are useful as
agents for the treatment of various diseases related to NPY,
that is, for example cardiovascular disorders (for example

15 hypertemnsion, nephropathy, heart disease, vasospasm,
arteriosclerosis), central nervous system disorders (for
example bulimia, depression, anxiety, seizufe, epilépsy,
dementia, pain, alcoholism; drug withdrawal), metabolic
diseases (for example obesity; ' diabetes, hormone

20 abnormality., hypercholesterolemia, hyperlipidemia),
sexual and reproductive dysfunction, gastro-intestinal
disorder, respiratory'disorder. inflammation, 6r'g1aucoma,
and the like.

More particulary, compounds of this invention (I) is

25 useful as agents for the treatment of bulimia, obesity,
diabetes, and the like.

The present invention refers to compounds of the
general formula (I), the salts or esters thereof, and the

process for production and use.

e e S S e S e




process for production and use. i @.: WO 01114376 PCTI JPOO/ 05427 8 In
anot her enbodi nent, the present invention is related to the internediate
for produciygedigiscompound represented by the general faefigogodshs -
Specifically, 1t is related to the conpound represented by the general
formula OOH (M-1) O V-ZIl~w0O V\,hergi nt, u v and w represent

I ndependently nitrogen atom or nethine group which may have a substituent
selected from the group consisting of halogen, |ower alkyl, |ower alkoxy

10 and optional | y 3t oRBetharherkedimegler cthe |REAFCRYo 15VEntAMN r1$Hr esent
the said nethin r . . he ans ter used iLbn the present

specificati cfr?laileg %‘Fl ﬁléﬁ #&W@f eair?%% EﬁggPF%PFoﬁ:h@f ?W%O%@ent I on
is shown in ll+ QW 0g. y e ' el | LLgryigney at

chlorine ato %e%%gr%%#e ttoﬂrr?gr?ﬁ’t% |ﬁg§%§g%n (f{b\%retdzg]f&'fﬁlpgf é?s%no a
strai ght- Ofrellatedn€s- Ehei compdknd @it ddl byOthe, géRér&X aBinuidret hyl
ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl, tart-butyl, pentyl,
20 i sopest yl{VvIka®yl , i sohexyl, and the like. *Halo (lower) alkyl' refers to
the aforesaid |lower alkyl s 6b'g1uted with 1 or nore than 2, preferably 1

to 3 aforesaid hal ogen ato tically or differently at the
substitutable, arbitrary {tions, for exanple.

Z

)

A

{VI-1)

wherein t, u, v and w represent independently nitrogen atom
or methine group which may have a substituent selected from
the group consisting of halogen, lower alkyl, lower alkoxy

10 and optionally protected hydroxy, where at least two of them
represent the said methine group.

The means of terms used in the present specification
are defined and more detailed description of this invention
1s shown in the following.

15 "Halogen atom” refers to fluorine atom, chlorine atom,
bromine atom and lodine atom.

"Lower alkyl” refers to a straight- or branched-chain
alkyl group of C1 to C6, for example, methyl, ethyl, propyl.
isopropyl, butyl, isobutyl, sec-butyl, tert-butyl, pentyl,

20 isopentyl, hexyl, isohexyl, and the like.

*Halo{lower)alkyl”™ refers to the aforesaid lower
alkyl substituted with 1 or more than 2, preferably 1 to 3
aforesaid halogen atoms identically or differently at the

substitutable, arbitrary positions, for example,



WO 01114376 PCT/JP0O0/ 05427 9 fluoronethyl, difluoronethyl,

trifluoronethyl, 2- fluoroethyl, 1,2-difluoroethyl, chloronethyl, 2-

chl or oet hwio,0144326 di chl or oet hyl , bromonet hyl, i odomet hyl PCTaPad/oss2z | i ke. 5
"Hydroxy(l ower)al kyl' refers to the aforesaid | ower alkyl substituted with
1 or nore than 2. preferably 1 or 2 hgdroxy groups at the substitutable,
arbitrary positions for exanpl e, hydroxynethyl, 2- hydroxyethyl

1- hydroxy Al ' hyl ang, the 10
li ke. O?PEV\BI’ Kyl " l?ﬁiequgi‘?lgggx {I/'cl oaI%#Wgr oup o iCB to(iCG for
exanpl e, cmhaabenwlqycl obykyaificorieethyl, CYyehlodonethyld the 24 ke.

"Lower alkenyl" refers to a straight- or 15 branched-chai n al kenyl group

of C2 to Céhlbwpeshyipl 4, 2Adhchloxoatthyenybrogopethyiy| fodomptbydny|
3- butenyl, 2- buten&l 1- butenyi, 1-nethyl-2-propenyl, 1-nethyl-I|-propenyl,
1- ethyl - | @8@h&hel 1dkeet hyl - 2- propenyl , 2- nethyl-l-propenyl

3-nmeth 2- but I 20 ' L Ik ¢ .

st rgi g%% or ubtragxrg. &fyeng#%ﬁ%{yhe %’fs &o téle%\é\%o]rgrsag_gﬁﬁr grers to a
th , |

PgrtOﬁﬁtoxLEﬂg%n?uP%Sg?ﬁxggéggg§ogg§¥I%exy oxy, égﬁgﬁéyoxﬁf gpéﬁe i ke.

25 ' Hal o( | H%i‘bﬂkkgi‘dupé@@'tﬁd SubBeitueadia, dakBW@i:'ar?' kgayiwbﬁbl,t ut ed
with 1 or nore than 2, preferably 1 to 3 aforesaid hal ogen atons

i denti cal | forr eztampdesnhiydraxynethyxlbs2 thydadkyethybi t Lahydpogyt-ilens, for
exanpl e,

methylethyl, 1,2-dihydroxyethyl, 3-hydroxypropyl, and the

10 like.

"Cyclo(lower)alkyl”™ refers to a cycloalkyl group of
C3 to C6, for example, cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl, and the like.

*"Lower alkenyl' refers to a straight- or

16 branched-chain alkenyl group of C2 to C6, for example, vinyl,
i-propenyl. 2-propenjlu isopropenyl. 3-butenyl, 2-butenyl.
l-butenyl, 1l-methyl-2-propenyl, l-methyl-l-propenyl, 1-
ethyl-l-ethenyl, 2-methyl-2-propenyl, 2-methyl-1-propenyl,
3-methyl-2-butenyl, 4-pentenyl, and the like.

20 _ “Lower alkoxy"” refers to a straight- or branched-
chain alkoxy group of C1 to C6, for example, methoxy. ethoxy,
pPropoxy, isopropoxy, butoxy, sec-butoxy, isobutoxy,
tert-butoxy, pentyloxy, isopentyloxy. hexyloxy,
isohexyloxy, and the like.

26 'Halo(lower)alkoxy' refers to the aforesaid lower
alkoxy substituted with 1 or more than 2, preferably 1 to
3 aforesaid halogen atoms ldentically or differently at the
substitutable, arbitrary positions, for example,

fluoromethoxy, difluoromethoxy, trifluoromethoxy, 2-



f I uor onet hoxy, difluoronethoxy, trifluoronethoxy, 2 WO 01/14376

PCT/ JPOQ' 05427 10 fl uoroet hoxy, 1,2-difluoroethoxy, chloronethoxy, 2-

chi or oet hoxpg g1ugsdi chl or oet hoxy, bropgomet hoxy, i odonet hexypeoaagy t he |ike.
" Lower alkylt%lo" refers to a straight- or 5 branched-chain alkylthio
group of A to C6, for exanple, nethyl{hio, ethylthio, propylthio,

i sopropylthio, butylthio, sec-butylthio, isobutylthio, tert-butylthio,

pentyl thio,isopentylthio, hexylthig, isohexylthio, and th i ke. 10 "Lower
al kanoy! ' rwﬁQQA¥QQTqﬁF¥¥ kare FdéféﬁﬁrQﬁéiééyhing°Pﬁ8r8W8§EQ§Vd Ioéér

al kyl . that is, oyl groyp for ex

propi onyl , ﬁﬁ;ﬁ%ﬁ%éﬂéighnnyryﬁfavg?épgﬁfkggg§§Péryl, gﬁeéﬁ%@§?ﬁé%g'the
l'ike. "Lowen ddaaeHaaiPoid i arkd.0 an al koxycarbonyl 15 group

cont ai ni ng Ehe aforesaid | ower al koxy, that is, an al koxycarbonyl group of

C2 to C7. for exanthéewer N"eabRyYE€R160NY|refarOXyEar bany st raiaictey cappbonyl ,
| sopropoxycar bonyl, butoxycarbonyl, isobutoxycarbonyl,

t art - but 6xy daaineheq - glatny |abkylttion groumdf Hel | Tk eC6 2060 ceweampl &y | ene
optionally substituted with oxo' refers to a straight- or branched-chain

al kyl ene gr a@$bylthdo 1 o CBthrl Ehlomy p@repydithioned WEIPEORYLERER. t han 2

preferal Y hoAHAY BbotpEterbbls! SLebnabia Y (S En 8L,

ity e A e T e
like.

10 "Lower alkanoyl” refers to an alkanoyl group
containing the aforesaid lower alkyl, that is, an alkanoyl
group of C2 to C7, for example acetyl, propionyl, butyryl,
isobutyryl, valeryl, isovaleryl, pivaloyl, and the 1like.

*Lower glkoxycarbonyl' refers to an alkoxycarbonyl

15 group containing the aforesaid lower alkoxy, that is, an
alkoxycarbonyl group of CC2 to C7, for example,
methoxycarbonyl, ethoxycarbonyl, propoxycarbonyl,
isopropoxycarbonyl, butoxycarbonyl, isobutoxycarbonyl,
tert-butoxycarbonyl, pentyloxycarbonyl, and the like.

20 "*Lower alkylene optionally substituted with oxo”
refers to a straight- or branched-chain alkylene group of
C2 to C6 which may be substituted with 1 or more than 2,
preferably 1 oxo group at a substitutable, arbitrary
position, for example, ethylene, trimethylene,

25 tetramethylene, pentamethylene, hexamethylene, 1-
oxoethylene, 1l-oxotrimethylene, 2-oxotrimethylene, 1-
oxotetramethylene, 2-oxotetramethylene, and the like.

"Aryl" includes phenyl, naphthyl, and the like.

*Heteroaryl” refers to 5- or 6-membered monocylic



"Aryl" includes phenyl, naphthyl, and the like. "Heteroaryl' refers to 5-
or 6-nenbered nonocylic WO 01/ 14376 PCT/JPOQ 05427 11 heteroaronatic group
whi ch conwaeioma43¥6 or nore than 2, preferably 1 to 3 het ecoJirdsse?
identically or differently selected fromthe group of oxygen atom
nitrogen atomand sulfur atom or contkensed heteroaronatic group, where
the 5 aforesaid nonocylic heteroaromatic group i s condensed with the

af or esai d ﬁéi‘larGEQBHat_QE Vgt dup hanlseantédnedns 4 féLr aidlre aéxgepsls%i d

nonocylic heteroaromatic group each other, for exanple, pyrr C'furyl,
thienyl, i|iprédgephply Dyt6z®|héterbhatamsyidentbealagobyl disxerehyily

I soxazolyl, 1,2,3 10 triazolyl, 1,2.4-triazolyl, tetrazolyl, oxadiazolyl,
1, 2. 3-t hi ase2eotefl, from thet graubPaeél gxygen3atiom, nitrogen atom and

t hi adi azol yl , pyridyl, pyrazinyl, pyrim di nyl, pyridazinyl, 1,2.4- triazinyl,
1,3,5-tria§P%§PF ?ﬁﬂBFy?F ¢endengednheterparonakicngroupsnyhereathey|

Phisso SorbORE AT e ASELE o 5K SRR oy
s roral Pfhe dASSIAALA Bt G108 e BUAGUAYL 1 el degeblpy O

substit ut edryrbbal icmehoegidicd Hetfoaddidtid Yroup each otReéhYy! 86kN0,
et hyl am no. propylam no, I|sopropylam no, butylam no. sec-butylam no,
tert-butyl exampleanpyrielylkefurpl,| thitenyl kyimbdazolyd{ cppragoiylan no
group di-substituted with identical or different aforesaid | ower 25
al kyl, fortBiaapRE¥l.di HeekhLarPA¥l di REAFPL¥NLno, 1EOKFERRY Y| ahi A3~

diprOpﬂkaHLQQang§E¥lpﬁg@”fygfghzolyl. tetrazolyl, oxadiazolyl,

1,2,3-thiadiazolyl, 1,2,4~ thiadiazolyl, 1,3,4-

thiadiazolyl, pyridyl, pyrazinyl, pyrimidinyl, pyridazinyl,

1.2;4- triazinyl, 1,3,5-triaziny1. indolyl, benzofuranyl,

benzothienyl, benzimidazolyl, benzoxazolyl,

16 benzisoxaiolyl, benzothiazolyl, benzisothiazolyl,

indazolyl, purinyl, gquinolyl, isoquinolyl, phthalazyl,

naphthylidinyl, gquinoxalinyl, .quinazolinyl, c¢innolinyl,
pteridinyl, pyrido[3,2-blpyridyl, and the like.

"Lower alkylamino’lrefers to an amino group mono-

20 substituted with the aforesaid lower alkyl, for example,

methylamino, ethylamino, propylamino, isopropylamino,

butylamino, sec-butylamino, tert-butylamino, and the like.

| "Di-lower alkylamino” refers to an amino group

di-substituted with identical or different aforesaid lower

25 alkyl, for example, dimethyiamino, diethylamino,

ethylmethylamino, dipropylamino, methylpropylamino,

diisopropylamino, and the like.
The salts of compounds of formula (I) refer to the

pharmaceutically acceptable and common salts, for example,




di i sopropyl am no, and the like. The salts of conmpounds of formula (1) refer
to the pharmaceutically acceptable and comon salts, for exanple, WO

01/ 14376 Pg&hﬁﬁﬂg&05427 12 base addifion salt to carboxybysegbihen the
conpound has” "a carboxyl group, or acid addition salt to amno or basic

het er ocycl yl when the conpound has an I no or basic heterocyclyl group,
and the like. 5 Aforesaid base addition“alts include salts with alkal
netals (for exanple sodium potassium; alkaline earth nmetals (for exanple
cal cium m@ase adfiitionoasim te canhaxyl gneupevhenothexeempeund has

trimethylam ne, triethylamne, dicycl | am n et hanpl an ne;

il ef ol anengarbgxgy bralin: o AeLd poaLtien saft €6 s Sf Basio

N, N - di benzyl I jsang . nd L ke. oLesai id.addition salts
i ncl ude salﬁg%%?¥ﬁ§%ﬁﬁnggﬁ$% égﬁhscé$§?£%§a%%ﬁ% hﬁd?%@ﬁﬁgrgg g@%%%&

sul furic aﬁb@er@b%ilﬁlagz%uwhmhcthiec 13&ed, perchloric acid), 15 organic
acids (for exanple malei ¢ acid, fumaric acid, tartaric acid, citric acid,

ascorbi cgaci d, trixforsssidt beseaaddition ferlts athdIuféosadtanpkth

met hanesul fonic acid, isethionic acid, benzenesul fonic acid,

p-t ol uenesulailkaild metials Gfeirt exanpke. sodiunme @ENt@assigm)cormidabinef
formula (1) refer to, _for_ exanple, the pharnaceutical |y acceptabl e, conmon

esters on @&FGBX?PtQFBUbf%é?‘%%%GRﬁSSHH'h’&§9§°§&Pﬁéiy4mb‘P D QT
by s AT R T RAHEE I NN R A
cycl opropyl g1e6h88dk 1amine, ethanoclamine, diethanolamine,

10 triethanolamine, procaine, N,N’'-dibenzylethylenediamine),
and the like.

Aforesaid acid addition salts include salts with
inorganic acids (for example hydrochloric acid, sulfuric
acid, nitric acid, phosphoric acid, perchioric acid),

15 organic aclids (for example maleic acid, fumaric acid,
tartaric acid, citric acid, ascorbic acid, trifluoroacetic
acld), sulfonic acids (for example methanesulfonic acid,
isethionic acid, benzenesulfonic acid, p-toluenesulfonic
acid), and the like.

20 The esters of compounds of formula (I) refer to, for
example, the pharmaceutically acceptable, common esters on
carboxyl group when the compound has a carboxyl group, for
example, esters with lower alkyls (for example methyl, ethyl,
propyl, isopropyl, butyl, sec-butyl, tert-butyl, pentyl,

25 1isopentyl, neopentyl, cyclopropyl, cyclobutyl,
cyclopentyl), aralkyls (for example benzyl, phenethyl),
lower alkenyls (for example allyl, 2-butenyl), lower alkoxy
{lower) alkyls (for example methoxymethyl, 2-methoxyethyl,
2-ethoxyethyl), lower alkanoyloxy {(lower) alkyls (for



cycl opentyl), aralkyls (for exanple benzyl, phenethyl), |ower alkenyls
(for exanple ally]., 2 -butenyl) , lower al koxy (lower) alkyls (for
exanpl e nwolamesmet hyl , 2 - net hoxyet hyl, 2-et hoxyet hyl) pcitaperosezkancyl oxy
(lower) alkyls (for WO 01/14376 PCT/JP00/ 05427 13 exanpl e acet oxynet hyl ,
pi val oyl oxy-met hyl , 1- pival oyl oxyet hyig), | ower al koxycarbonyl (| ower)

al kyl s (f or exanple nethoxycarbonyl methyl, isopropoxycarbonyl nethyl),

car boxy- (| kyl s car bo o) _

al koxycar bony %% (I ov\é‘%)f? @l %fl exa ﬁ£¥¥§%8¥#0§§gg§%dnyl ox31/) et hyl,
1-(cycl 0hewdraw?waﬂybenyhw)a)cﬁwryh).koﬁyb'awlo«y&&m 1Ky $E6EOr
exanpl e carba oxynet hyl ), phthalidyl group, (5-

substi t ut eakﬂnpkoﬂhtﬂmkxcaﬁbohxyln)erﬁtﬂl i(dapropaxydartidnylmethyl ),
(5-met hyl - 2- oxo- 1, 3-di oxol - Xﬁrreth yl), and the like. An agent for

tr eat ment 'caxbex¥- { lowerdalkyien Eam example rﬁﬂmﬁthb- t fewerent

d/ | di ! to di t he_af i d
Compouffis SHeREeazBontlorr (1aRE) ALRH M, o AR | cPXaMBLSar | ohe synbol s

used int |l ained in nore detg
preferred Qﬁﬂ%ﬂgg?b&ngl%x?%re gr’its aryl or heteroaryﬂ%lgﬁe#g
substit ut %&&h@béﬂfﬁbkﬂéﬁhyw ng é@fﬁ&h@?l&k? bargamt 1s20 (398:?' stl ng

of hal ogen, "nitro ower al kyl, hal o(l ower) al ky hydr oxy{| ower) al kyl ,

cycl o(| onesyamplé, |canbranaydsuyme thyilnke) alﬂhbnalﬂa}]o (proap), al koxy, | ower
al kyl thi o, carboxyl, |ower al kanoyl, |ower al koxycarbonyl, |ower alkylene

optlonaJI)Bukﬁﬁitﬂﬁkédzmp¥ﬂ dx3-dApHod - gr&GﬁmF6§W§sen(§9rby example
10 (S-methyl-z-oxo-;,3-dioxol-4-y1)methyl), and the like.

"An agent for treatment” refers to a medicament which
is employed for the treatment and/or prophylaxis of various
diseases.

In order to disclose the aforesaid compounds of the

156 general formula (I) more detailed, the various symbols used
in the formula (I) are explained in more detail by the use
of preferred embodiments.

Ar! represents aryl or heteroaryl which may be
substituted, the substituent being selected £from the group

20 consistingof halogen, nitro, lower alkyl, halo{lower)alkyl,
hyﬁ:oxy(lower)alkyl. cyclo(lower)alkyl, lower alkenyl,
lower alkoxy, halo(lower)alkoxy, lower alkylthio, carboxyl,
lower alkanoyl, lower alkoxycarbonyl, lower alkylene
optionally substituted with oxo, and a group represented by

25 formula of -Q-Ar? .

*Aryl or heteroaryl which may be substituted, the
substituent being selected from the .group consisting of
halogen, nitro, lower alkyl. halo(lower)alkyl,
hydroxy(lower)alkyl, cyclo(lower)alkyl, 1lower alkenyl,



25 formula of -Q Ar2 "Aryl or heteroaryl which may be substituted, the
substituent being selected fromthe-group consisting of halogen, nitro,
| ower al ky | a( | ower) al kyl, hydroxy(lower)al kyl, cyc | kyl ,
| ower al ken ?&?‘\7\%(‘01114376 PCT/ JPO0/ 05427 14 | ower  al ko&%’}h@p@&ﬁ
(kower)al koxy, | ower al kyl thi o, carboxyl | ower al kanoyl, | ower

al koxycarbonyl. | ower al kyl ene optiona*#y substituted with oxo, and a

group represented bx formula of -Q Ar2' refers to unsubstituted aforesaid
aryl 5 or aflomempdkpEyehdedioflower kalkawyr dewey adkylidhlaxf enebaxyl,

Eééfé f?%'f)e Lo zm%g -Lﬂﬁg»ﬁvﬁa%eﬁﬁktegﬁzéé, :oﬁ?, et %ﬁ#qa%ﬂ%i?%é;ﬂ ly,
of hal ogen. Ftreytanty BEEEEEckieoh Fher O CBbRe dibtd SEpSeBiReRSYZl, UF

cycl o(l over )@l dplra | -Rldtenybeel8\WBs ShEREYL1tHREA(ALSLESALH 0%y | OVEr
al kyl thi o, carboxyl, lower al kanoyl, |ower al koxycarbonyl, |ower alkyl ene

optional lpy claForesadd Meétéroapyl ook aher afpresaidaniloor-8fdrdsalld

Hal ogen atom as the aforesaid substituent includes fluorine atom chlorine
atom and t hetetearylewhich has svhetijuenpt(sd atctheé csubstitetablet uent

i ncl udes nethyl, ethyl, propyl, isopropyl, and the |ike preferabl

Hal o( | over ) ATBATEARY MOSIIORA)d o THE: AEQEREA1M0SPREFLLRENE| PRBOPBIE! hy!

af or csal d SORATOUNTY PRcRAREeRRGHTY, Rt S W SHRACS Bt e diniy oy 1

1 or 2 selected £from the group consisting of halogen, nitro,

10 lower alkyl, halo(lower)alkyl, hydroxy(lower)alkyl,
cyclo(lower)alkyl, lower alkenyl, lower alkoxy,
halo{lower)alkoxy, 1lower alkylthio, carboxyl, lower
alkanoyl, lower alkoxycarbonyl, lower alkylene optionally
substituted with oxo, and a group of formula: -Q-Ar®.

15 Halogen atom as the aforesaid substituent includes
fluorine atom, chlorine atom, and the like preferably.

Lower alkyl as the aforesaid substituent includes
methyl, ethyl, propyl., isopropyl, and the like preferably.

Halo{lower)alkyl as the aforesaid substituent

20 includes difluoromethyl., trifluoromethyl, and the 1like
preferably.

Hydroxy(lower)alkyl as the aforesaild substitueni
includes hydroxymethyl, 2-hydroxyethyl, 1l-hydroxy-1-
methylethyl, and the like preferably.

25 Cyclo(lower)alkyl as the aforesaid substituent
includes cyclopropyl, éyclobutyl, and the like preferably.

Lower alkenyl as the aforesald substituent includes
vinyl. 1-propenyl, 2-methyl-l-propenyl, and the like
preferably.



met hyl ethyl, and the |like preferably. 25 Cyclo(lower)alkyl as the aforesaid
substituent includes cyclopropyl, cyclobutyl, and the |Iike preferably.
Lower al k&@\01/14336t he af oresai d substituent includes vi npPCI/AR®S4Peny!

2-met hyl -1 -propenyl, and the |ike preferably. W 01/ 14376 PCT/ JPOQ 05427
15 Lower al koxy as the aforesaid substist uent includes nethoxy, ethoxy, and
the like preferably. Halo(lower)al koxy as the aforesaid substituents

i ncl udes fluor on%%&yaciﬁdgy)rm&tﬂwmdfééu@rmefwem51&8%&9& like

preferably. Lower alkylthio as the aforesaid substituent includes

net hyl t hi omethéxyt hethoxyd tand ithiee Jike puefierabbyer al kanoyl as the
af oresai d substituent includes acetyl, Eropi onyl, and the |ike preferably.
8

10 Lower al koxyc!iﬁﬂ@r(wow)t&idt%rﬁm subaferesadd | aubatidtuents

nmet hoxycar bon oxycar bonyl nd.the |ike referably. Lower alkyl ene
Opt 1 onal | yLSBLRAPE HiBp AR ERATY o A1 ERuoTemsthorty CELELRbRoRethRERudss

1- oxot e rageéh%/%%gfiﬂgqakg?agé?ﬂ .ke preferably. In a group of fornula:

-QAr2 r'es dent, Ar2 represents aryl or heteroaryl

whi ch nmay be SUE%%%fﬂyﬁHEo%ébéﬁét&i%lteéﬂd‘ﬁu%% Gcnﬂ%d.tfma%a&ssgfoup

consi sting of halogen, cyano, |ower alkyl, halo(lower)a
hydr oxy (| omethpl¥hio, h;dhg)l}thibqwahdalthex)Likélqiﬁfmhﬁl koxy, | ower

al kyl am no, di-lower al kylam no, |ower al kanoyl and aryl;

Lower alkanoyl as the aforesaild substituent includes
acetyl, proplionyl, and the like preferably.

10 Lower alkoxycarbonyl as the aforesaid substituent
includes methoxycarbonyl, ethoxycarbonyl, and the like
preferably.

Lower alkylene optionally substituted with oxo as the
aforesald substituent includes 1-oxotetramethylene, and the

15 like preferably. .

In a group of formula: -Q-Ar’ as the aforesaid
substituent, Ar® represents aryl or heteroaryl which may be
substituted, the substituent being selected from the group
consisting of halogen, cyano, lower alkyl, halo(lower)alkyl,

20 hydroxy(lower)alkyl, hydroxy. lower alkoxy,
halo(lower)alkoxy. lower alkylamino, di-lower alkylamino,
lower alkanoyl and aryl: .

Q represents a s_ingle bond or carbonyl.

"Aryl or hetercaryl which may be substituted, the

25 substituent beling selected from _the group consisting of
halogen, cyano, lower alkyl, halo(lower)alkyl,
hydroxy(lower)alkyl, hydroxy, lower alkoxy,
halo(lower)alkoxy, lower alkylamino, di-lower alkylamino,

‘lower alkanoyl and aryl” refers to unsubstituted aforesaid



Q represents a single bond or carbonyl. 'Aryl or heteroaryl which may be
substituted, the 25 substituent being selected fromthe group consisting

of hal ogeRrygpyiasf | ower al kyl, hal o(lower)al kyl, hydr egyibddwssyal kyl ,
hydroxy, |ower al koxy, halo (lower) al koxy; Iomer al kyl am no, di -1 ower

al-kyl am no, | ower alkanoyl and aryl" rgfers to unsubstituted aforesaid WO
01/ 14376 PCT/ JP00/ 05427 16 aryl or aforesaid heteroaryl, or the aforesaid
aryl or aforesaid he eroargfl whi ch has substléuent

t

oLbst I ut abrTiaoF | BEPTeRBYA, MRrehobtie oty Lba, arorspetd FYL cOF be.
dent ] cal |y odlldd i RbkroB03 0T yREES eSS S a2ty 1nd'

sel ected frém¥ne group consi ogen, cyano al'ky

hal o( | ower ) gldpd e tdBaBIRY ( Ia@uart)ﬁﬂyyl potAd IR s ). OV"erTﬁékoéi’ereQ&lﬁ

(1 ower) al koxy, |ower alkylam no, di- omer al kyl am no, |ower al kanoyl and
aryl . 10 Halsagastitusniasanhbeafl Diestidaivpsor @ifferentlyleone prehetabl y,
fluorine atom chlorine atom and the |like. Lower alkyl as the aforesaid
substit uént liess ukhan %r eprefprablyetlhyor 2t Aglecpedp\firom sthe ogydoupand t he
l'i ke. Hal o(l owet) al as the aforesaid substltuent % i ncl udes,
preferably,qﬂqﬁ *ﬂ%@ﬁ jalogeny,| GYARAedRyer alkyl helpllgwer)alkyl,

d I t d t t | ud bl
ydr oy et MY RRIFRREFOAYL 1=y PYIFORY ot byt SHHE and $RESFF ke ' 20
cover  al KoXheid (1t A, 1okl RYRPY ahBRbYCES. 10WEE SIEP At HE! NOXY

et hoxy, and
lower alkanoyl and aryl.

10 Halogen atom as the aforesald substituent includes,

preferably, fluorine atom, chlorine atom, and the like.
Lower alkyl as the aforesaid substituent includes,

preferably, methyl, ethyl, propyl, isopropyl, and the like.
Halo{lower)alkyl as the aforesaid substituent

15 includes, preferably, difluoromethyl, trifluoromethyl, and
the like.

Hydroxy(lower)alkyl as the aforesaid substituent
includes, preferably., hydroxymethyl, 2-hydroxyethyl, 1-
hydroxy-l-methylethyl, and the like.

20 Lower alkoxy as the aforesaid substituent includes,
preferably, methoxy, ethoxy, and the like.

Halo(lower)alkoxy as the aforesald substituent
includes, preferably, fluoromethoxy, d4diflwvoromethoxy,
triflvoromethoxy, and the like.

26 Lower alkylamino as the aforesaid substituent
includes, preferably, methylamino, ethylamino, and the
like.

Di-lower alkylamino &a& the aforesald substituent

includes, preferably, dimethylamino, diethylamino, and the



Hal o(l ower) al koxy as the aforesaid substituent includes, preferably, .
fl uoronet hoxy, difluoronethoxy, trifluoronmethoxy, and the |ike. 25 Lower
al kyl am wmmo @&43%6e af or esai d substituent includes, prefRSGTABPEOS4Yet hyl ami no,
ethylam no, and the |Ilike. D -lower alkylamno as the aforesaid substituent
i ncl udes, preferably, dinethylam no, difethylam no, and the WO 01/ 14376

PCT/ JPOQ 05427 17 |ike. Lower al kanoyl as the aforesaid substituent

i ncludes, ,4y£ferably, acetyl, propionyl, and the Iike. Aryl as the

af oresai d substituent includes, 5 preferably, phenyl, and the |like. The
substituent(s) ofowée alxdntiq, aprtienforesaildadubstiteenhdndlovdes al kyl ,

hal o(l ower) al kyl, hydroxy(l ower)al kyl, hydroxy, hal o(l ower)al koxy, and the
i ke. 10 Andferabiw. im%s,PmEieﬂﬂblnyﬁnﬂhéi;ﬂ 1iked the |ike and

"Tke. ConsequentABTLa aeourthe f Binreraidy pebrhEfiaar ‘HAelddencrc
D 3 4 B UBSARARRLY 3, DY P BBNERY! 14857 5i 1 Uor ophenyl | 2- chl or opheny!
PR G N i3 e el e A W i
f1 uoro- 5- npiteddheny! cydnbo,l uor Rowekyi phelyl, 2 2Ghald (lowsohelkyl phenyl ,
3-trifluoronethyl phenyl, 4-
hydroxy(lower)alkyl, hydroxy, halo(lower)alkoxy, and the
like.
10 Aryl in Ar® includes, preferably, phenyl, and the like
and heteroaryl includes imidazolyl, pyridyl, benzofuranyl,
quinolyl, and the like.
Consequently, a group of formula: --Q-I,\rz includes, for
example, phenyl, 2-fluorophenyl, 3-fluorophenyl, 4-
156 fluorophenyl, 2,3-difluorophenyl, 2,4-diflvorophenyl,
3,5-difluorophenyl, 2-chlorophenyl, 3-chlorophenyl, 4-

_ chlorophenyl, 2-cyanophenyl, 3-cyanophenyl, 4-cyanophenyl,
2-methylphenyl, 3-methylphenyl, 4-methylphenyl, 2-
fluoro-5S-methylphenyl, 3-fluoromethylphenyl, 2-

20 trifluoromethylphenyl, 3-trifluoromethylphenyl, 4-
trifluoromethylphenyl, 2-methoxyphenyl, 3-methoxyphenyl,
4 -methoxyphenyl, 3-fluoro-5-methoxyphenyl, 3-

fluoromethoxyphenyl, 3-difluoromethoxyphenyl, 3-(2-

hydroxyethyl)phenyl, 3-hydroxymethylphenyl, 3-(1-
25 hydroxy-l-methylethyl)phenyl, 3-hydroxyphenyl, . 4-
hydroxyphenyl, 2-imidazolyl. i-ethyl-2-imidazolyl,

1,2,4-thiadiazol-5-yl, 1,3,4-thiadiaol-2-yl, 2 -pyridyl,
3-pyridyl, 4-pyridyl, 2-ethyl-4-pyridyl, 4-pyrimidinyl,
5-pyrimidinyl, 4-benzo[blfuranyl, 5-benzo[b]furanyl, 7-




ri fluoromethyl phenyl, 2-methoxyphenyl, 3-nmethoxyphenyl, 4-nmethoxyphenyl,
-fluoro-5-net hoxyphenyl, 3- fluoronethoxyphenyl, 3-difluoronethoxyphenyl,
-(2- hydr @e/@klatk) phenyl , 3-hydroxynet hyl phenyl, 3- (1 2Rcrapoosssz?

dr oxy-| - met hyl et hyl ) phenyl, 3-hydroxyphenyl, 4- hydroxyphenyl,
-imdazolyl, 1-ethyl-2-imdazolyl, 1,4, 4-thiadiazol-5-yl,
,3,4-thiadiaol-2-yl, 2-pyridyl, 3-pyridyl, 4-pyridyl, 2-ethyl-4-pyridyl,

4- i m di nyl - imdinyl, 4-b bl I -b b , 7 VO
011 14370 PobeapoRPRERSTRTs " et g ety Rl et haic -

4- qui nol yl, Db Lol vl , ~6-gui | . 8-gul b ; -
py??i:lglocgr bgﬁgif'ggggg %/he6 I-Fgg%'g%%' pr ef%;%"gj%/‘,ﬂ%%éﬁglz?%%ﬁ]ﬂbr ophzenyl ,
3-f1uor Opheﬁ?ﬁg_ﬁéas}%hyﬁnomytne?» 13xeh)| WiPhgR¥Eerapt !, O pHIISAY,

3- cyanopheny trifluoronethyl phenyl, 3- difluoronethoxyphenyl, 31(2-

hydr oxyet hy)}fphespphefiylydr 8x§pitenyphery by drd)§hfliorophenyl, 3-

1l-ethyl-2-imdazolyl, 2-pyridyl, 7-benzo[blfuranyl, 2- quinolyl,

3-qui nol §1 , chdnzophenylpyri d¢l-chlbzephenydnd t hd-cyanophenythe suldstitueet

of Arl includes, preferabl hal ogen | ower alk¥l, haloélomer)alﬁgl. | ower
h Yrutedfidh o

al kenyl , | otELE1UPEORETRYIPHRBY La| ky3 wHENAT Mt ROXERRE X0,

and a group, of _for acf>r A2, and Lke. Aryl i . tncl udes,
preferably,h R§Y$H§ﬁé’9ﬁ§“ ﬁke'g‘ghggﬁ%#§S8§%§r o] Rﬁﬁﬁaﬁﬁéﬁﬁﬁ yrrol yl
i m dazol yl, 4. oby akbl lyls_ |, 7-4BsSt - tyldazolyl,
1,2, 4-thi ad:llaggflg?, hp%’r"f‘g?/?,biggr'az‘i? n‘??f pz'ri nz di nyl, ‘?(Liﬁzuglmt?%/?'az i{\yl ,
benzoxazol yquinolyl, 3-quinolyl, benzoyl, 2-pyridylcarbonyl, -and the

t

3
3
h
2
1

10 like.

The substituent of Ar! includes, preferably, hqlogen,
lower alkyl, halo(lower)alkyl, Ilower alkenyl, lower
alkanoyl, lower alkylene optionally substituted with oxo,
and a group of formula: -Q-Ar®, and the like.

15 Aryl in Ar? includes, preferably, phenyl, and the like
and heteroaryl of Ar!' includes pyrrolyl, imidazolyl,
pyrazolyl, '~ thiazolyl, oxazolyl, isoxazolyl, 1,2,.3-
triazolyl, 1,2,4-thiadiazolyl, pyridyl, pyrazinyl,
pyrimidinyl, 1,2,4-triazinyl, benzoxazolyl,

20 benzothiazolyl, quinolyl, pyrido([3,2-blpyridyl, and the
like.

Consequently, Ar' includes, for example, 3-
fluorophenyl. 4-filuorophenyl, 3,4-difluorophenyl, 3-
chlorophenyl, 4-chlorophenyl, 3,4-dichlorophenyl, 4-

26 acetylphenyl, 5-ox0-5,6,7,8-tetrahydro-2-naphthyl, 4-
acetyl-3-trifluoromethylphenyl, 4-(l-ethyl-2-
imidazolyl)phenyl, 3-(2-pyridyl)phenyl, 3-(4-
pyridyl)phenyl, 4-(2-pyridyl)phenyl, 4-(3-pyridyl)phenyl,
4-(2-ethyl-4-pyridyl)phenyl, 4-(4-pyrimidinyl)phenyl, 4-



20 benzot hi azolyl, quinolyl, pyrido[3,2-blpyridyl, and the 1|ike.
Consequently, Arl includes, for exanple. 3- fluorophenyl. 4-fluorophenyl,
3, 4-di fl usodphexigl , 3- chl orophenyl, 4-chl orophenyl, 3, 2CEIRM0OS42Bphenyl , 4
26 acetyl phenyl, 5-o0xo0-5, 6,7, 8-tetrahydro-2-napht hyl, 4-

acetyl -3-trifluoronethyl phenyl, 4-(1-etthyl-2- imdazolyl)phenyl,
3-(2-pyridyl)phenyl, 3-(4- pyridyl)phenyl, 4-(2-pyridyl)phenyl,

4-(3-pyri d%%%ﬂg&_}ﬂhen - (2 9E5¥g?g1&¥1bﬁ¥bbﬂ§ﬁmﬂner&1(4 RYphEhGLDYL) Pheny! ,

4 WO 01/ 14 05427 enzoyl pheny

4- (2- pyri dgyepohenyl ) phendnyll-einidazblylys r ol y{2-t1nbedphedyilyi-dazol yl ,
-(2-fluorophenyl)-4- imdazolyl, 1-(3-fluorophenyl)-4-imdazolyl, 1-(4-

I orophenym;dazohwdazolyﬂr(Bﬂﬁlﬂbﬂﬁﬂnanrlﬁﬁﬁﬁ@m3dazéth1dazolyK4-

u
-(2,4-di fluorophenyl)-4-im dazol 1- (3, 5- difluorophenyl)-4-imdazolyl,
- ( 3- chi or §pREEQPhERY ﬂnﬁdéﬂéﬁﬂZO 1502 cy ahophedyiif luorppheny ) -41- ( 3-
a

Y Caotr T i dnetnyionanse, At aiRIa ey -LRLERESINL. 1-(3.5-

o TSP A 1 (2 {1-omtoropn) -

met hoxypheggidadolylLdazol Yi-r(i-éi’andpﬁéu?n.tyﬂt-l‘lﬁthiWJ) - 4-ipdazolyl,

1-(3- difluoronethoxyphenyl)-4-imdazolyl, 1-(4

di f | uor onechangpbbenyl)) »r44imbidazodiyll,, 1- (2 pyrlﬂy(4 dyanopbeayplyl4-

1-(4-benzg§ ;furanyl ) - 4- |n1dazolyl 1-(5- benzo[beuranx& -4-1mdazol yl,
B 1194 2inhdy

Ok

1- (7- benz dazaayly - 1- (Britydfdupromethylpheny 2oLy}, 1-
1_(3_qﬁ;nokgL}Z-hydroxyethyl)phenyll-4-imidazolyl. 1-[3-(1-
hydroxy-1l-methylethyl)phenyl]-4-imidazolyl, 1-(3-
methoxyphenyl)-4-im1dazoly1. 1-(2-
difluoromethoxyphenyl)-4-imidazolyl, 1-(3-
difluoromethoxyphenyl)-4-imidazolyl, 1-(4-

15 difluoromethoxy-phenyl)-4-imidazolyl, 1-(2-pyridyl)-4-
imidazolyl, i-(4-~-benzo[b}furanyl)-4-imidazolyl, 1-(5-
benzo[blfuranyl)-4-imidazolyl, 1-(7-benzo[b]lfuranyl)-4-
imidazolyl, 1-(2-quinolyl)-4-imidazolyl, 1-(3-quinolyl)-

- 4-imidazolyl, 1-{4-gquinolyl)-4-imidazolyl, 1-(5-

20 gquinolyl)-4-imidazolyl, 1-(6-quinolyl)-4-imidazolyl, 1-

(8~-quinolyl)-4-imidazolyl, l-phenyl-3-pyrazolyl, 5-

phenyl-3-pyrazolyl, l1-phenyl-4-pyrazolyl, 1-(2-
fluorophenyl)-3-pyrazolyl, _ 5-(2-fluorophenyl)-3-
pyrazolyl, . 5=-{3-fluorophenyl)-3-pyrazolyl, 1-(3-
25 fluorophenyl)-4-pyrazolyl, 1-(4-fluorophenyl)-3-
pyrazolyl, 5-(4-fluorophenyl)-3-pyrazolyl, 5-(2-
chlorophenyl)-3-pyrazolyl, 5-(3-chlorophenyl)-3-
pyrazolyl, 5-(4-chlorophenyl)-3-pyrazolyl, 5-(2-

difluoromethoxyphenyl)-3-pyrazolyl, 5-(3-




imdazolyl, 1-(4-quinolyl)-4-imdazolyl, 1-(5 20 quinolyl)-4-im dazolyl,
(6-qui nol yl)-4-imdazolyl, 1- (8-quino|y|) 4-i m dazol yl,
- phenyl - 3yhybp&stey! . 5- phenyl -3-pyrazolyl, 1-phenyl - 4‘P¥i§iﬁk¥bﬂ 1-(2-
| uor ophenyl ) - 3-pyrazolyl, 5-(2- quorophenyI) 3- pyrazolyl,
(3-fluorophenyl)-3-pyrazolyl, 1-(3 25¢4 ! uorophenyl)-4-pyrazolyl,
-(4-fl uorophenyl) - 3- pyrazolyl 5-(4-f uorophenyl) 3- pyrazolyl 5-(2-
I
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(2-qui nol yrakol aZO'Yé ﬁﬁ-d@xm Y3 )pPr&NSBEDl V1 . 4-Phényi-3-
hi azol yl , phenyl 2-thiazolyl, 5-(3-chlorophenyl -2'5 t hi azolyl,

4-
1-

1

f

5-

1

c

5-

5-

2-

5-

t

5-(4- chIoronmmaﬁdlﬁitrnsﬁpﬁgdyl%n(thia&ﬁlm&yph&nvi)eﬁlﬁtbpuemyl)-2-
5-(2-pyridyl)-2-thiazolyl, 2-phenyl-4-thiazolyl, 4-phenyl-2-oxazolyi,
5- phenyl 52- thiazaiyl, 4- (2- mwmmwmw -thbazolyll , 4-(8-(4-
f
3
3
3
5-
5-
5-
(
6

[gg;ggffhoxyphenylg-Z oxazod%r -E enyl 3- |soxaz§$ lj-gfihiazolyl,
-(3-chloro 4- - 1 S0Xaz0 ,

-(2-pyri dyg) %g}’ @oxaz%%%%}% enyf‘ fﬁ%h% O%ZI) lglyl R 1T xl&/i—z-
phenyl -i, dduivadi azgl Lhi 2-yl -
(3- chl oro%ﬁéanw )ﬁl 3 4 {# ?%T’ggf’gggﬁ&?pﬁeﬂﬁ’ 2853212 ¥ 4- (3
(2- pyr|dyE&ﬂhﬁhm%ﬁHvxythﬁhylﬁLaondiolyl 5-phenyl-3-isoxazolyl,

2-ethyl -4-pyridyl)-1, 3, 4-thiadi azol -2-yl, 5-phenyl-2- pyridyl,

- pheny|103- B+phenyl-b-Seaxgzolyd.r i BH(2-chorophenyl)-5-isoxazolyl,
3-(3-chlorophenyl)-5-isoxazolyl, 3-(4-chlorophenyl)-5-
isoxazolyl, 3-(2-pyridyl)-5-isoxazolyl, 2-phenyl-1,2,3-
triazol-4-yl, 5-phenyl-1,2,4-thiadiazol-3-yl, 5-phenyl-
1,3,4-thiadlazol-2-y1, 5~(3-chlorophenyl}~1,3,4-

16 thiadiazol-2-yl, 5-(2~-pyridyl)-1,3,4-thiadiazol-2-yl, 5-
(2-~ethyl-4~-pyridyl)-1,3,4~thiadiazol-2-yl, 5-phenyl-2-
pyridyl, 6-phenyl-3-pyridyl, 2-phenyl-4-pyridyl, 5-(2-
pyridyl)-2-pyridyl, 5-benzoyl-2-pyridyl. 6-benzoyl-3-
pyridyl, 5-chloro-2-pyrazinyl, 5-(2-methyl-1-propenyl)-

20 2-pyrazinyl, 5-acetyl-2-pyrazinyl, 5-proplonyl-2-
pyrazinyl, 5-phenyl-2-pyrazinyl, 5-(3-hydroxyphenyl)-2-
pyrazinyl, 5-(4-hydroxyphenyl)-2-pyrazinyl, 5~(1,2,4~
thiadiazol-5-yl)-2-pyrazinyl, 5-(1,3,4-thiadiazol-2-yl)-
2-pyrazinyl, 5-(2-pyridyl)-2-pyrazinyl, 5-(3-pyridyl)-2-

26 pyrazinyl, 5-{5-pyrimidinyl)-2-pyrazinyl, 5-(3-

' quinolyl)-2-pyrazinyl, 5-benzoyl-2-pyrazinyl, 5-(2-
pyridylcarbonyl)-2~-pyrazinyl, 5-acetyl-2-pyrimidinyl, 5-
acetyl-3-methyl~-2-pyrimidinyl, 4~-phenyl-2-pyrimidinyl,
5-phenyl-2~pyrimidinyl, 6-phenyl-4~-pyrimidinyl, 2-



pyridyl)-2-pyridyl, 5-benzoyl-2-pyridyl, 6-benzoyl - 3- pyridyl,
5-chl oro- 2-pyrazinyl, 5-(2-nethyl-i-propenyl) 20 2-pyrazinyl,

5-acet yl -WOP¥M482¢ nyl , 5- propi onyl - 2- pyrazi nyl, 5-phenyPCRIpopros427 nyl ,

5- (3- hydroxyphenyl)-2- pyrazinyl, 5-(4-hydroxyphenyl)-2-pyrazinyl,
5-(1, 2,4- thiadiazol-5-yl)-2-pyrazinyl21l 5-(1, 3, 4-t hi adi azol - 2-yl) -

2-pyrazinyl, 5-(2-pyridyl)-2- pyrazinyl 5- (3 pyridyl)-2 25 pyrazinyl,

5- (5-pyri
5- benzoyl

5-acetyl -

WD 0
5- (2
5- ( 4-
chl or
5- ( 2-
5- ( 2-
5- ( 3-
(_

4- phenyl -
(2-
(

I

2 ' ,
iy Llo pphsgipgin S GLamnidngnpls 8Ltk amsasnn.

25-Pi’Bl-ﬁldbﬁﬁbheﬁylaGﬂt-wrﬁlﬂﬁﬂiWI.2 FB’-‘(m:ElllliWi:ophenyl) 2-

2-pyrimdinyl, 5-phenyl-2-pyrimdinyl, 6-phenyl-4-pyrimdinyl,

1/ 14379y PIRLAPAFLO542 5 - (2t chilorpphenyk ) 18 -Bysinidinyl,  5-(3-

rimdinyl, -2-pyrimdinyl,

f|LKHﬁ@Eﬁ£¥#ﬁﬁﬁgi 122p Y fulg! ﬁ%ﬂkﬂ¥|6 (2-fluoromethylphenyl)-2-

fl uoromet
triflu ymmmysnyls esmmﬁ.-&héwhylﬁnéﬁyu -2-pyrimidinyl, 5-

yrim

trlfluoronethylphenyl) 2-pyrimdinyl, 5-(4
tr|fIuoronezhytpﬂkuqrpmatpylphadyiykz 5y@1m1diny1 5-(3-

hydr oxynet hyl phenyl )
hydr oxynet ¥} %ﬂ?PTeﬁhxiphﬁPHiﬁyP'PBIgEiNQGﬂﬁwyphenyl) 2-pyr¥rfdrnyl

ok bhERgrRetRY L pleR T -y Br-dm B DN DY L e v

5- ( 3- hydr

5- ( 3-

rimdinyl

5-(2- fl U%%M&Pﬁfﬂﬁhén?lwQLM&Mhiﬁl(ﬁ"_ 5-(3-

16

20

25

hydroxymethylphenyl)-2-pyrimidinyl, 5-(2-hydroxyphenyl)-
2-pyrimidinyl, 5-(3-hydroxyphenyl)-2-pyrimidinyl, 5-(2-
methoxyphenyl)-2-pyrimidinyl, 5-(3-methoxyphenyl)-2-
pyrimidinyl, 5-(4-methoxyphenyl)-2-pyrimidinyl, S=-(2-~

fluoromethoxyphenyl)-2-pyrimidinyl, 5-(3-
fluoromethoxyphenyl)-2-pyrimidinyl, 5-(2-fluoro-5-
methylphenyl)-2-pyrimidinyl, 5-(3-fluoro-5-

methoxyphenyl)-2-pyrimidinyl, 6-phenyl-3-pyridazinyl, 6-
phenyl-1,2,4~triazin-3-yl, 5-chloro-2-benzoxazolyl,  5-
fluoro-2-benzothiazolyl, 4-methyl-2-benzothiazolyl, 2-
methyl-5-benzothiazolyl, 4-methoxy-2-benzothliazolyl, 3-
quinolyl, 6-quinolyl, 7-methyl-2-quinolyl, 2-methyl-6-
guinolyl, 6-chloro-2-quinoxalinyl, pyridol3,2-blpyridin-

2-yl, 7-chloropyrido[3.2-b]lpyridin-2-y1l, -
methylpyrido([3,2-blpyridin-2-yl, . 7~
trifluoromethylpyrido(3,2-blpyridin-2-yl, 7-
difluoromethoxypyrido[3,2~b]pyridin-2-y1, 7-

acetylpyrido[3,2-blpyridin-2-yl, and the like, preferably

2

f | uor ophenyl 5- (3-fl uor ophenyl
f 1 uor SRHRRYP BQY%yPrWG'Fl mainyl.o_ ch| orﬁh&eﬁ lorephenydd ngr. 5-(3-

R Lt e I e R R b B R Y



f | uor omet hoxyphenyl ) - 2-pyrim di nyl, 5-(2-fluoro-5-

met hyl phenyl ) - 2-pyri m di nyl, 5-(3-fluoro-5- nethoxyphenyl)-2-pyrimdinyl,
6- phenyl - gzinyl, 6 20 phenyl-1,2, 4-triazin-3-yl,

5-chl oro- ZVﬁ%nzoxazolyl, 5- fluoro-2-benzot hi azol yl, PCTATRO0/0S427

4-met hyl - 2- benzot hi azol yl, 2- nethyl -5- gfnzothlazolyl

4- met hoxy- 2- benzot hi azol yl, 3- qui nol yl 7% 6-qui nol yI, 7 met hyl - 2- qui nol yI ,
2-met hyl - 6- qui nolyl, 6- chi or 0- 2- qU|noxaI|nyI frldo[S 2-b] pyridin 25

2-yl. 7- CM(%xﬁnﬂiQﬁﬂ§¥QPhﬁqx&dchr1€?§@etmdpheny 5~-ox0-5,6,7,8-
met hyl pyri dg ridin-
trifluor orret'%%’rﬁ'r dd%/ﬂ-sz- %’ﬂé}g]m n4eza¢§/?tyl7-3 trifluoromethylphenyl,

di f | uor onet ho; (3 “Bﬁm{

acetyl pyri dl(;h([)?sx%?-)é[)ﬁh r%dlan- -y ﬂl&(}ﬁ}%ﬂgﬁ i ke l?oerne °e¥%°o‘?e“¥/b 01? 1%76
PCT/ JPCO/ 054241634 carisdiiyl hlpiféamenyi. ﬂeﬂy‘fiytﬁ Ef‘b‘iy15 OXP=phény1 8-
t et rahydr o- Z2- napht hyl , 4-acetyl - 3- trlf uor onet hyl phenyl

4- (1- et hyl - -iimidiazalyt),pham 2 - BRiARAS N - indtdezo Ty | dyl cga bsay| )
phenyl, 1-phenyl-3-pyrrolyl, |-phenyl 5 4-im dazolyl,

1-(2- £l uoro;ﬂi@iy!oy:&phmﬁdzﬂwmiﬂz(ﬁﬂ. di f uok-oﬁﬁmiﬂqr@hmﬂhkﬂlyl
1- (3-chl orophenyl)-4- i m dazol yl ano hen |n1dazol I 1 [3 (2-
hydroxyethylfﬁﬁéﬁ&¥?’4-|m#ﬁ%ﬁﬂ%ﬁanQQRQP}& S dazolyl

di f1 uor onet ?QXHE ol 7 benzo[bjfuranyl) 4 i dazonI
1- (2- qui nol ?&&X:ZQ; 1?8;}‘%% 1 uii]a ;}11@"4 I m dazol yl, 1- ph
pyrazol yl, Srgiees razol yl, (7~
1-(3- quorophenyI) 4- pyrazolyl f (4- quorophenyI) 3- pyrazolyl
5- (4- chlior opletyzy [b-]FuranyaQl-yvl- inﬂda’io]l&lqw nol yl ) - &-ma-aimixydlyl) 4-
5- phenyl - 2-t hi azol yl, 3- phenyl-5-
1midazoly1 -(3-quinolyl)-4-imidazolyl, 1-~phenyl-3-

pyrazolyl, S5-phenyl-3-pyrazolyl, 1l-phenyl-4-pyrazolyl,
1-(3-fluorophenyl) -4-pyrazolyl, 1-{(4-fluorophenyl)-3-
pyrazolyl, 5-(4-chlorophenyl)-3-pyrazolyl, 5-({3-
15 quinolyl)-3-pyrazolyl, 5-phenyl-2-~thiazolyl, 3-phenyl-5-
isoxazolyl, §-(2-methyl-1-propenyl)-2-pyrazinyl, 5-
phenyl-2-pyrazinyl, 5-(3-hydroxyphenyl)-2-pyrazinyl, 5-
(4-hydroxyphenyl)-z-pyrazinyl,5-(2—pyridy1)-z-py;azinyl,
5-benzoyl-2-pyrazinyl, 5-phenyl-2-pyrimidinyl, 5-(2-
20 fluorophenyl)-2-pyrimidinyl, 5-(3-fluorophenyl)-2-
pyrimidinyl, 5-(3-chlorophenyl)-2-pyrimidinyl, 5-(3-
trifluoromethyl-phenyl)-2-pyrimidinyl, 5-chloro-2-
benzoxazolyl, 4-methyl-2-benzothia-zolyl, 7-methyl-2-
quinolyl, 7-trifluoromethylpyrido[3,2-blpyridin-2-yl, and
26 the like, especially 1l-phenyl-3-pyrazolyl, 5-phenyl-3-
pyrazolyl, 5-phenyl-2-pyrazinyl, 5-(3-hydroxyphenyl)-2-
pyrazinyl, 5-(4-hydroxyphenyl)-2-pyrazinyl, 5-phenyl-2-
pyrimidinyl, 5-(2-fluorophenyl)-2-pyrimidinyl, 5-(3-
fluorophenyl)-2-pyrimidinyl, 7-trifluoro-



| soxazol yl , 5-(2-nmethyl-I-propenyl)-2-pyrazinyl, 5- phenyl-2-pyrazinyl,
5- (3- hydr oxyphenyl ) - 2- pyrazi nyl , 5-

(4- hydr oxwplmaf4ad7s - 2- pyr azi nyl , 5- (2- pyri dyl ) - 2- pyr azi nyl PCT/APe0/05427

5- benzoyl - 2- pyrazi nyl, 5-phenyl-2-pyrimdinyl, 5-(2 20

fl uorophenyl)-2-pyrimdinyl, 5-(3-flua@®phenyl)-2- pyrimdinyl,
5-(3-chl orophenyl ) -2-pyrimdinyl, 5-(3-

trifluorongbiila ?%Emb)[a%u wﬂdm fhlam the PELRQY2ZOI I,
4- et hyl - 2- benzo I a- zol yl, nethy 2- qui nol yl,

7-trifluoronet hynpwedpidsbritd|@yor dl N-@-¥$, ppeferablbe | i ke, especially

1- phenyl - 3-pyrazol yl, 5-phenyl -3- pyrazolyl, 5-phenyl-2-pyrazinyl,

5-( 3- hydroxyphen;ﬂa) - prndzvlnyeprssenthynﬂenypﬂeny:uy aipypm_smyﬂ:,om

5- phenyl - l}{rlmdlnYyﬂl -2-f ] uor ophen gb%prlmdln 5-( 3-

fl uorophen?F) ethipe; E}F’Hy ay7bayes u%ﬁ‘ S B?%MS?G“ é?FlJ F%"’OGH@? 23
nethylp r|do 3, 2- e ik represents or 1, O 1is
prefera #“Pﬁg‘%)&)%%ﬁ’qw (Zéfp%gg'é’%t% 8385(1%}115?? rﬂf ‘ﬂﬁf’ WSE et hane
whi ch may Svlrlf)& I r of

hal ogen, I%%?x Kyl %hgregé?légtgwggeﬁ;ﬁ a‘ Eg?;?,es@ grfe)ﬂgt eaﬁs't&??\'geof t hem
represent gheupai d methine .group. 'Methane which may have a substituent
selected from the group consisting of halogen, |ower alkyl, hydroxy and

10 | ower al koxy" “Mefthine whichu payi hatvedarrsubsnétnanllresbn.aetbanngma
substituent which can be selected fromthe grou consi sti ngaof hal ogen,

| over al kyFhenguPBRyCARELIFEIBE of| RBA9ICPA| SQURTRLKYDs BRETEKY: 8R4 d
subst | 16’ enio%ggl Hii%xy" reférs to unsubstituted methine or methine

having a substituent which can be selected from the group
consisting of halogen, lqwer alkyl, hydroxy and lower
alkoxy. R
Halogen atom as the aforesalid substituent includes
15 preferably fluorine atom, chlorine atom, and the like.

Lower al_kyi as the aforesaid substituent includes
preferably methyi, ethyl, and the 1like.

Lower alkq;_ty as the aforesaid s_u_bstituent includes
preferably methbky, ethoxy, and the like.

20 The aforesgid substituent include preferably halogen,
and the like. -

The prefer:ed mode of T, U, V and W includes, for
example, T, U, V and W are independently methine optionally
ila_ving the z;forés_aid substituent, preferably halogen; or one

26 of T, U, V and W is nitroéen atom.

X represents methine or nitrogeh.

Y represents imino which may be substituted with lower
alkyl, or oxygen. . _

*Imino which may be substituted with lower alkyl”
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15 . preferably fluorine atom chlorine atom and the like. Lower alkyl as
the aforesaid substituent includes preferably nethyl, ethyl, and the |iKke.
Lower al koxWa@/13ve af or esaid substituent includes prefepably HBLN0XY,

et hoxy, and the Iike. 20 The aforesaid substituent include pre?era |y

hal ogen, and the like., The preferred ngde of T, U V and Wincludes, for
exanple, T. U V and Ware independently nethine optionally having the

aforesai d su bipe 2far ahl I n; or gne,, 25 of T, U V and.Wis
ni trogen at o%aifé(igeg%es&e}{lﬁﬂn%%q/%e? oﬁgﬁf‘{' r‘bﬁeﬁ'%f?"r Shbstdugedriwithnhi ch
may be subst pbwégdalkilh.l ower al kyl, or oxygen. 'lInino which may be
substituted with |ower al kyl" WO 01/ 14376 PCT/JPOQ 05427 24 refers to
unsdtbtituted ii | Rheoraftofésai® JIdwar t HIRGIW r

aforesaid | ower al kyl includes, preferably, §1neit!$1ti/ll+@ge€hy?,&@aﬁr?5atgﬁ'§'l i ke. 5
Y is preferdbeth¥hsu®thylut audatheolbkeoxygen, especially oxygen. In nore
det ai |, aﬁgroup of foIrmIa (15): X UT Y {16) VY (CH 2)n Oincludes a
group of Yarnula (¥6)+5 WBReEerably pursybebitsred imino or oxygen,

especially oxygen.

In more detail, a group of formula (15):

X
T.
?4 | Y (15)
vy
W~ (CHy), o

includes a group of formula {16):



25 NNNFN NHOL NCH3 ; t O1 O O0OOONNNN F 101010 Hs~
10 FOO OF(16) NNNHO~I OOFHCEO1 O ~ OO0 0% Nor N1 ONOi O
1 0 N Owbé@sreand the like. Preferred conpounds of t REHEAUIAR? fornul a
(I') are, 5 for exanple, conpounds of the general formula (l-a): WO
01/ 14376 PCT/ 3P00/ 05427 26 H O ~~Ngs Arl MFe (l-a) wherein R
represents hydrogen atom or hal ogen, Arl has the aforesaid neaning; or
conpounds of the general formula (I-b)z
]
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and the like.

Preferred compounds of the general formula (I) are,

5 for example, compounds of the general formula (I-a):




H I N((I-b) Uii 1 0 WO wherein Arl, T. U V and Whave the aforesaid
meanings. Wth regard to the conpound represented by the general formula
(I-a) , thggyaksered conpounds are, for exanple, the carPRanesazz wherein
the aryl group in Arl is phenyl, or the 10 heteroaryl group in Ar2is

i mdazolyi, pyrazolyl. isoxazolyl, 1,2,4-thiadiazolyl, pyrazinyl,
pyrimdinyl, quinolyl or pyrido[3,2-blpyridyl. Wth regard to the conpound
represented by the general WD 01114376 PCT/JP00/ 05427 27 formula (1-hb),
the preferred conmpounds are, for gexanple, the conpounds, wherein the aryl
group in Arl is phenyl, orQhe heteroaryl group in Arlis pyrrolyl,

i m dazol yl, pyrazolyl, thi , oxazolyl, isoxazolyl, 1,2,3-triazolyl,
1,2,4 5 thiadiazolyl, pyridy¥, tha&inyl, pyrimdinyl or 1,2,4- triazinyl.
Further, with regard to t onpound represented by the general formula
(I-b), the preferred co are, for ﬁﬁﬁp|e, t he conpounds, wherein
one of T, U V andRWi s i trogen at and the nore preferred conpounds
are, for exanple, ds wherein Vis a nitrogen atomand T,U as
well as Ware an u : c?d met hi ne group.

wherein R’ represents hydrogen atom or halogen, Ar®' has the
aforesaid meaning:

or compounds of the general formula (I-b):

o, /
e N
\Ar"
(I-b)

(IJ,/T ]

0
va
Kl \w

[0,

wherein Ar', T, U, V and W have the aforesaid meanings.
With regard to the compound represented by the general
formula (I-a), the preferred compounds are, for example, the
compounds, wherein the aryl group in Ar' is phenyl, or the
10 heterocaryl group in Ar' is imidazolyl, pyrazolyl, isoxazolyl,
1,2,4-thiadiazolyl, pyrazinyl, pyrimidinyl, guinolyl or
pyrido[3,2-blpyridyl.

With regard to the compound represented by the general



Compounds of this invention may include stereoisoners such as optical

| soners, diastereoi soners and geonetrical 15 isoners, or tautoners

dependi ngWwoptm3fhe node of substituents. Conpounds of tRCEIPMPEARTI on
include all the stereoisoners, tautonmers and their m xtures. For exanple
conpounds of the general fornula (I- 7 include stereoisonmers such as
trans-form conpound of the 20 general forrmula (I-Ib): H N t HAr (I-ib)

TU,r v~ fgo r&!@&ﬂblﬂ?%ﬁe Iﬁéﬁ%ﬁ?%&&@gﬁﬁﬁf%@%ﬂé of the

general formula (1-2b): I trans formis
pr ef er abl ecofipéhndsi nwhelﬂeﬂnv\théi aryhegsocupeinfAthdsi phenyilonozr ehe
pol ymor phs, hydrates and solvates of the conpounds of the instant
i nventi on. heteroaryl group in Ar' is pyrrolyl, imidazolyl, pyrazolyl,
thiazolyl, oxazolyl, lisoxazolyl, 1,2,3-triazolyl, 1,2,4-
3 thiadiazolyl, pyridyl, pyrazinyl. pyrimidinyl or 1,2,4-
triazinyl.
Further, with regard to the compound represented by
the general formula (I-b), the preferred compounds are, for
example, the compounds, wherein one of T, U, V and W is a
10 nitrogen atom and the more preferred compounds are, for
example, the compounds wherein V is a.hitrogen atom and T,U
as well as W are an unsubstituted methine group.
Compounds of this invention may include stereoisomers
such as optical isomers, diastereoisomers and geometrical
156 isomers, or tautomers dJdepending upon the mode of
substituents. Compounds of this iil_vention include all the
stereoisomers, tautomers and their mixtures.
For example, compounds of the general formula (I-

b) include stereoisomers such as trans-form compound of the

20 general formula (I-1b):

(I-1b)




The present invention includes within its scope prodrugs of the conpounds
of this invention. In general, 10 such prodrugs wll be functional
derivative conpounds of this invention which are |
convertiblgmﬂﬁﬁ&%?vo into the required conpound. Thus, i%?? eh%%f%ods of
treatnment of the present invention, the,jerm adm nistering*shall enconpass
the treatment of the various 15 conditi®hs described with the conpound
specifically disclosed or with a conpound which nay not be specifically

di scl osed, mnd @isctfommcompounsd tafe e genaxpl drounka i (I-2B o after

adm nistration to the patient. Conventional procedures for the selection
and preparation of suitable 20 prodrug derivatives are described, for
exanple, in Design of Prodrugs, A e H. Bundgaard, El sevier, 1985, which
is WO 01/14376 PCT/JPOQ 05427 @, 29 ihcorporated by reference herein in its
entirety. Metabolites of these\eapounds include active species produced
upon introduction of conpounﬂ%_ t Phg1i nvention into the bi ol ogi cal
mlieu. 5 The specific conpouaékrepresented by the general formula (1) is.
for exanple, N-(4-benzoyl pj - 3- oxospi r I+2Wi ndol i ne-1, 4' -

pi peridine]-1"-carboxam de,
3- 0x0- N- ( 5- phenyl - 2- '
pi peri di ne]-1"-carboXam dg
N-(7-met hyl - 2- qui nol yjQ - 3
pi peri di ne]-1" - car boxargyde,

ro[isoi ndoline-1,4" 10
ro[isoindoline-1,4'-

oxospi ro[ i sol ndol i ne-

trans form 1s preferable.

b Also included within the scope of the invention are
polymorphs, hydrates and solvates of the compounds of the
instant invention.

The present invention includes within its scope
prodrugs of the compounds of this invention. In general,

10 such prodrugs will be functional derivatives of the
compounds of this inventipn which are readily convertible
ip vivo into the regquired compound. Thus, in the methods
of treatment of the present 1invention, the term
"administering”® shall encompass the treatment of the various

156 conditions described with the compound specifically
disclosed or with a compound which may not be specifically
disclosed, but which converts to the specified compound in
vivo after administration to the patient. Conventional
procedures for the selectlion and preparation of suitable

20 prodrug derivatlves are described, for example, in "Design

of Prodrugs,” ed. H. Bundgaard, Elsevier, 1985, which is



15 N-(4-benzoyl phenyl ) -3, 4-di hydr o- 3- oxospi r o[ i soqui nol i ne-

1(2H),4' -piperidine]-|"'-carboxam de, 3, 4-di hydro-3-0xo0-N-(5-phenyl -
pyr azi ny| WO@in4g7é soqui nol i ne- 1(2H), 4' - pi peri di ne] -1' - cRCEBIRWOS42E, 20
3, 4-di hydro- N- (7- et hyl - 2- qui nol yI ) - 3-
oxospiro[isoquinoIine-1(2kb,4'-piperidbne]-l'- car boxam de,
N-(4-acety|pheny|) 3, 4- dihydro - 0xospi ro[ i soqui nol i ne-

1(2H) , 4' - 25eroga 1o .
3. 4- dlhydro 3 T% % qU|non 'ce ““herein in 1ts entirety

i m dazoly M@uuu&immundfol tResé( Zid)mﬁourm@eﬁixwmﬂie lactieebepeties
3, 4- di hydr o- 3- oxo- N- ( 5- oxo0-5, 6, 7. 8-t et rahydr o- 2-

napht hyl ) mad:me;quomlimqqmmn of ompburds 10f \Wh ik Hinkastetion
PCTI JPOQ 05427 30 . car boxam de

4- d|hydro#@ﬁQSYkﬁrk%?%¢9¥c§%oﬁéﬁ}P?Jz pyrazinyl ] - 3-

ng-sﬁ' E?OE' goqw ' ne 1%105 cgmger ' Q' n%]presenqtaqmé tgn%’ 95er§éra1
i hydr o- 3- oxo-

i soxazol ylgshi [ ol pi peridine]-1"- carboxam de,
N-11-(7- bg%zof%ﬁ4 ?gﬂ;+€ fSE éﬁgﬁg #I 3, 4- di hydr o- 3-

oxospiro[ i m:wyeléhéeyh)éls axaspndbmg]sohnﬂol@.n@auwm de,

N-[1-(3- dlfluoronethoxyphenyl) 4-im dazolyl]-
di hydr o- 3-pbpeapidiie FoljU+ carboxahidel) , 4, plperldlne]-l'- car boxam de,

3-0x0~-N-(5-phenyl-2-pyrazinyl)spirolisoindoline-1,4"-

10 piperidine}-1'-~carboxamide,
N-(7-methyl-2-quinolyl)-3-oxospiro{isoindoline-1,4"-
piperidine]-1’-carboxamide,
N-{(4-benzoylphenyl)-2-methyl-3-oxospiro[isoindoline-
1,4'-piperidinel-1'-carboxamide,

15 N-(4-benzoylphenyl)-3,4-dihydro-3-oxospirolisoquinoline-
1(2H).4'-piperidinel-1’'-carboxamide,
3,4-dihydro-3-0x0-N-(5-phenyl-2-
pyrazinyl)spirof[isoquinoline~1(2H).,4'-piperidine]-1’-
carboxamlde,

20 3,4-dihydro-N-(7-methyl-2-quinolyl)-3-
oxospiro[isoquinoline-1(2H),4 ' ~piperidinel-1'-
carboxamide,
N-(4-acetylphenyl)-3,4-dihydro-3-oxosp1ro[isbquinoline—
1{2H),4'-piperidine]-1'-carboxamide,

26 3,4~-dihydro-3-oxo-N-[1-{2-quinolyl)-4-
imidazolyl]lspiro[isoguinoline-1(2H),4'-piperidine]l-1"'-
carboxamide,
3,4-dihydro-3-oxo-N-{(5-0x0-5,6,7,8-tetrahydro-2-
naphthyl )spiro[isoquinoline-1(2H),4'-piperidine]-1’'-

i H
Y



3, 4-di hydr o- 3-oxo-N-[4-(2- 15
pyri dyl car bonyl ) phenyl ] spi ro[ i soqui nol i ne-1(2H), 4' -

piperidineggéﬁﬁﬁg%boxanide, hk(3,4-dichIorophenyl)-3,4-%Ei%ﬁgﬁgﬁgy

oxospirofi i ne-1(2H), 4' - pi peridine]-1'- car boxam

NI 1-(3-chl orophenyl)-4-im dazol yl) -3, 4-di hydr o- 3-

oxospiro[isoquinoIine-l(2kD,4'-pipericﬂqu]-I'- car boxaati de ,

3, 4-di hydr o- 3- oxo- N- ( 5- phenyl - 2-

t hi azol yl ) sparbpxawddiencl i ne- 1(2H), 4' - pi peridine]-1"'- 25 car boxam de,

3, 4-di hydr o- 3- oxo- N- S-Sf-p ridyl)-2-

D el or b parag o e e e ot G427
, 4- di hydr o- - e - 2-benzat hi yl),.- .

0X0Spi r o[ | SB&B%R&F?EE‘-%fHMOa ,n-eﬁilgéﬂ)di"’ne' i\ﬁgﬁi‘{%}‘&gi mide,

N- ( 5- chl or 0-.25 ol yl') -3, 4-di hydr o- 3-

oxospiro[i38§5P§%?9§2?1(211),4,-piperidine]-l'- 5 car boxam de,

N- (4- bengoyhpleayhydasodseoRio-N-i(30paeagiusan- 1(3H) , 4' -

pi peri di ne]-1"-carboxan de,

3- ox0- N- ( 5- pbexrkzolyl) spdirofisoguiinollinebd{28)yddrpiperidine)-1"* -
1(311),4' -pi peridine]-1'-carboxam de, 10

N- ( 7- net hy| cargjoxamide)- 3- oxospi r o[ i sobenzof ur an

1(3H), 4' - pi

2 oo (5. Bty ebedge BIRHREr IS s6- smigpziandsa  4-asnyaro-3-

oxospiro[isoquinoline-1(2K),4’-piperidine]-1'-

10 carboxamide,
N-[1-(3-difluoromethoxyphenyl)-4-imidazolyl]-3,4-~
dihydro-3-oxospiro[isoquinoline-1(2H),4’-piperidine]-1'-
carboxamide, '
3,4-dihydro-3-oxo-R-[4-(2-

156 pyridylcarbonyl)phenyll}spirof[isoquinoline-1{2H},4"-
piperidine] -1’ -carboxamide, .
N-{3,4-dichlorophenyl}-3,4-dihydro-3-
oxospiro[isoquinoline-1{2H),4 ' -piperidine]-1'-
carboxamide,

20 N-[1-(3-chlorophenyl)-4-imidazolyl]-3,4-4dihydro-3-
oxosplro[isoquinoline~1{2H),4’'-piperidine}l-1'-
carboxamide,
3,4-dihydro-3-oxo-N-{5-phenyl-2-
thiazolyl)spiro[isoquinoline-1(2H),4'-piperidine]-1"'-

26 carboxamide,
3,4-dihydro-3~0x0-N-[5-(2~-pyridyl)-2-
pyrazinyl]spirofisoquinoline-1(2H),4'-piperidine]-1'-
carboxamide,

3,4-4ihydro-N-(4-methyl-2-benzothiazolyl)-3-

31



1(3H), 4" -
3- 0xo- N-(

pi peridine] -1'-carboxam de,
7-trifluoronethyl pyrido[3,2-b]pyridin-2 15

yl ) spi r o] weahasszef ur an- 1( 3H) , 4' - pi peri di ne] -1' - car boxarCuaP00/05427

3- 0x0- N-(
1(3H), 4" -

5- phenyl - 2- pyri m di nyl ) spi ro(i sobenzof ur an-
pi peridine]-1'-carboxam de, g oxo-N-[1-(3-quinolyl)-4 20

I m dazol yl ] spiro[isobenzofuran-1(311), 4' -pi peridine]-1"- carboxam de,

3- 0x0- N- (
1(3H), 4" -
25 oxospi
3-0x0- N- |
1(3H), 4" -
N (5-(3-f
oxospi rof
3-0x0- N-|

5- - V1P =Y o] M pte VN ICY oY o V<] 1. -
PReFPAFRT B AR bRy 2 P e L ) 5 L oy -
r ohrpeRamiakyr an- 1(3H), 4' - pi peri dine] -1' - carboxam de,

5-(3-qui nol yl)-3-pyrazol yl ] spi ro[i sobenzof ur an-
PRPEs-6hitekot2-benizoxaziodyl)-3,4-dihydro-3-

| uor ophenyl )-2-pyrimdinyl]-3 WO 01/14376 PCT/ JPOQ 05427 32

i exbepioplisnqudpe)line-3i(2a)i .4 mpiperi¢tnebxhht de,
5-(3-triflyoronethyl phenyl)-2-

pyri m di nyPaEBeX8PLd8menzof ur an- 1(3H), 4' - pi peridine]-1' - 5 carboxani de,

N-[5-(3-c
oxospi rof
N-(7-difl
oxospi ro(
10
16
20
26

L 8RDERE P BoBE T3  Bhokmipal seopensomyranch (am 4 -
B e e /1 - car boxan de.
3-o0x0-N-(5-phenyl-2-pyrazinyl)-spiro{isobenzofuran-
1(3H),4'-piperidine]-1'-carboxamide,
N-(7-methyl-2-quinolyl)-3-oxospirol[isobenzofuran-
1(3H),4'-piperidine]-1'-carboxamide,
3-0x0-N-(3-phenyl-5-isoxazolyl)spiro[isobenzofuran-
1(3H) .4’ -piperidine]-1’'~carboxamide,
3-0x0-N-(7-trifluoromethylpyrido[3,2-blpyridin-2-
yl)spiro[isobenzofuran-1(3H).4’'-piperidine]-1"-
carboxamide,
3-o0x0-N-(5-phenyl-2-pyrimidinyl)spiro{isobenzofuran-~
1(3H) .4’ -piperidine]-1'-carboxamide,
3-0x0~N-[1-(3-quinolyl)-4-
imidazolyllspiro[isobenzofuran-1(3H),4’'-piperidine}-1’-
carboxamide,
3-0x0~N-(5-phenyl-3-pyrazolyl)spiro[isobenzofuran-
1(3H),4'-piperidine]-1’-carboxamide,
N-[5-(4-chlorophenyl)-3-pyrazolyl]-3-
oxospirofisobenzofuran-1(3H),4"'-piperidine]-1'-
carboxamide,
3-oxo0-N-[5-(3-quinolyl)})-3-pyrazolyllspiro{isobenzofuran-
1(3H),4' ~-piperidine]-1‘'-carboxamide,
N-[5-(3-fluorophenyl)-2-pyrimidinyl]-3-



3- 0x0- N- (5- phenyl - 1, 2, 4-t hi adi azol - 3-
yl')spiro[isobenzofuran-1(3H), 4" -piperidine]-1 - carboxam de, 15
N-{1-[3- (2viyewmxxet hyi ) phenyl ] - 4-i nidazoly)-3- PCT/JIP00/05427
oxospi ro[ i sobenzofuran-1(3H), 4' - pi peridine]-1"- carboxam de,
Ne[4-(I-ethyl-2-imdazolyl)phenyl]-3- 4

oxospi ro[ i sobenzof uran-1(3H), 4, - piperidlne] 1'- 20 carboxam de,

oxospi ol | sOVAERNTH LiEareR o AEca T {3 ] -proeTsttpslitte,

6-fl uor o- 3- X %* éﬁ) nyI 72 25

pyrazi nyl )spitol1sobenzof uran-1(3H), 4' - pi peridine]-1'- carboxani de,
6- f 1 uor 0- 3- oxgsh (- PSLo(Wd t 21 F1uoromethylphenyl) - 2-
pyr|n1d|nyl)splro[lsobenzofuran I (3K), AY'%lpé¥|d|ne] 1' - carboxam de,

01/ 14376 PCE@MK&E&Iﬁ&T]sﬁEhd%iéohﬂnndEunun%&(Ethehyﬁiﬁeridine]-1'-
pyra2|nyl)sp|ro[|sobenzofuran-1(3kb,4'-piperidine]-i'- car boxam de,
5-f | uor 0-83- warkexanifenyl - 2- 5

pyrimdinyl)spiro |sobenzofuran 1(3 erldlne] 1' - carboxam de,

N-(4- benzoyl‘b‘fﬁy‘l[ %&ﬁ#’?g‘f n¥bl-Fenzopyr an-

3. 4- JLSS%"#‘%&%@?&?%@ T4 GRiRpsieLae L -

benzopyr an- lyfrsdidiiddl ne]l - 1' - car boxam de,
N-(7-difluoromethoxypyrido[3,2-b}pyridin-2-yl)-3-

10 oxospirolisobenzofuran-1{3H),4'-piperidine]-1°-
carboxamide,
3-0x0-N-(5-phenyl-1,2,4-thiadiazol-3-
yvl)spiro[isobenzofuran~1(3H),4’'-piperidinel-1"-
carboxamide,

15 N-{1-[3-(2-hydroxyethyl)phenyl]-4-imidazoly)-3-
oxospiro[isobenzofuran-1(3H),4 ' -piperidinel-1-'-
carboxamide,

N-[4-(1-ethyl-2-imidazolyl)phenyl]-3-
oxospiro{isobenzofuran-1(3H),4’'-piperidinel-1’'-

20 carboxamide,

N-[1-(3-methoxyphenyl)-4-imidazolyl]-3-
oxospirof{isobenzofuran~1(3H),4'-piperidinel-1'-
carboxamide,

6-fluoro-3-oxo-N-(5-phenyl-2-

26 pyrazinyl)spirolisobenzofuran-1(3H),4'-piperidine}-1’-
carboxamide,
6-fluoro-3-oxo-N-(5-phenyl-2-
pyrimidinyl)spiro[isobenzofuran-1{3H),4'-piperidine]-1’-

carboxamide,



N- ( 5- benzoyl - 2- pyr azi nyl ) - 3, 4- di hydr o- 3- oxospi ro[ 1H 2-
benzopyran-1, 4' - pi peridine]-1"-carboxam de,

trans- N- (woweng3¢| phenyl ) - 3' - oxospi ro[ cycl ohexane- PCT/JP00/05427
1,1 (3" H)-isobenzof uran] - 4-car boxam de, 15

trans- 3' - oxo- N- ( 5- phenyl - 2- pyrazi nyl ) g8 r o[ cycl ohexane-

1,1 (3" H)-isobenzof uran] - 4- car boxam de,

trans-3' Og eI 6% Ibﬁplro[cyclohexane-
1,1' (3 Fb?gso enzofurg*% Q égl gka de, trans-3' -o0oxo0-N(5-phenyl-2 20

pyri m di ny, ﬁ%ﬁ&tiﬁ{ri)ﬁbﬂh@[iaabbnko(f%ﬂé)xr-llslcﬂlwm-l{iﬂ&ridiﬁé] bgxam de,
trans-N-[1- (3, 5-di fluorophenyl)-4-im dazol yl ]

oxospi r o] cgatbozramhde]l, 1' (3' H) -i sobenzof uran] - 4- carboxam de, 25
trans- 3' - oxo- N- ( 5- phenyl -3 grazolyl)splro[cyclohexane-
1,1' (3'H) $s€>b‘éﬂ§9f’§r8§?‘ﬁ & 2rebeamla

2;32; 9/3%‘? &g Xfé #o ?858?% g‘n‘]“&’ Lamipertdire A 01/ 14375

4" PCT/ JPOQ trans- N- (4-acetyl-3-trifluoronethyl phenyl)-3"-
oxosplro[cyé$§ﬁ%§%%§ér 1' (3' H)-i sobenzof uran] -4- carboxam de,

TL?SZzgl QO( Eﬁﬂénﬁafﬂﬁhéﬁ&lpl341-51h¥§r0-3 oxospiro[lq-z-

yl ] spi ro[ cycl ohexane H) - i sobenzof ur an] car boxam de,
trans- hL[Ibéﬂzcyynaph&n;F}pipewlddnsuym]—Earboxamide,

OO Ol Y aro s oke-H. (5 Dhenyi-3- pHrastati epirlbit-2-

10 benzopyran-1,4’'-piperidine]-1°‘-carboxamide,
N-(5-benzoyl-2-pyrazinyl)-3,4-dihydro-3-oxospirol1H-2-
benzopyran-1,4°'-piperidine}-1’'-carboxamide,
trans-N-(4-benzoylphenyl)-3‘-oxospiro[cyclohexane-
1,1'(3'H)~-isobenzofuran]-4-carboxamide,

15 trans-3’'-oxo-N-(5-phenyl-2-pyrazinyl)spiro[cyclohexane-
1,1°'(3'H)-1isobenzofuran)-4-carboxamide,
trans-3' -oxo-N-(l-phenyl-4-imidazolyl)spiro[cyclohexane-
1,1°(3'H)-isobenzofuran] -4-carboxamide,
trans-3'-oxo-N-(5-phenyl-2-

20 pyrimidinyl)spirofcyclohexane-1,1"(3°H)-isobenzofuran}-
4-carboxanmide,
trans-N—[1-(3.S-difluorophenyl)—4-imidazoly1]-3’-
oxospiro{cyclohexane-1,1'(3'H)-isobenzofuran]-4-
carboxamide,

25 trans-3°'-oxo-N-(5-phenyl-3-pyrazolyl)spiro[cyclohexane~
1,1"(3’H)-isobenzofuran]-4-carboxamide,
trans~N-[1-(2-fluorophenyl)-4-imidazolyl}-3'-
oxospiro[cyclohexane-1,1°'(3'H)-isobenzofuran]-4-

carboxamide,




10 trans- N (4-benzoyl phenyl) - 3- oxospi r o[ 4- azai sobenzofuran- 1(3H), 1" -

cycl ohexane] - 4' - car boxam de, trans-3-0xo0-N-(5-phenyl-2-pyrazinyl)spiro[4-

azaisobeanﬁkP 3%(311), 1' -cycl ohexane] - 4' - car boxam de, pcypec/osa2r

trans- 3- oxo- ?%lphenyl-5-isoxazo|y|)§piro[4 15 -

azai sobenzofuran-1(311), 1" - cycl ohexane]

trans-3-oxo-N—(5-phenyI-2-pyrinidinyl)ss rof 4-

azai sobenzofuran-1 35&,1'-cyclohexane]-4'-carboxanide ,

trans- N- (4- berangtBhehyagetybxdspriflsoroneshptnbenyiin3 ' 1(3H), 1' -

cycl ohexane] -4' - car bpxanj de, 20 e rae

Y ane k(4 LeRoRREERERT L oBexaBert 117 6218 ) LepbroBoRERR I 1) 1 -

cycl ohexane] ; 4os: ?£$ﬂg m de, N (5-(4-hydroxyphenyl)-2-pyrazinyl]-3-

oxospiro[iso%%ﬁ%% uraH?1(3F0,4,-piperidine]-l' car boxam de, 25

N- (5- (3- hydrpxypbesyloxe=py[ £2{ 3¥&diBo1yl) -4-

oxospiro[isobenzofuran-l(SlE),g'-%iperi%i%e]-l'- car boxam de,

4-f | uor 0-83- okt da£&lyhesyiréfcyclohexane-1,1° (3 'H) -isobenzofuran]-4-

pyri m di nyl ) spiro[isobenzofuran-1(3H), 4'-piperidine]-1" WO 01/14376

PCT/ JP00/ 054axbggamtde boxani de, 7-fl uoro- 3- oxo- N- ( 5- phenyl - 2-

D3 SRR R s resCondaity fe-BabBLLELPE] - corboam de. o

pyrazi nyl)spiro(i - 1(3 Az phper i di -1 - r poxam de,

6. hy droxy-s-%%éﬁfgf%‘g%%%&é 10143 PhPELE b S Eoturaf il p
carboxamide, :

?'-carboxanide,

10 trans-N-(4-benzoylphenyl)-3-oxospiroc[4-azaisobenzofuran-
1(3H),1'- cyclohexane]-4'-carboxamide,
trans-3-0x0-N-(S5-phenyl-2-pyrazinyl)spiro[4-
azalsobenzofuran-1(3H),1l’-cyclohexane]-4'-carboxamide,
trans-3-oxo-N-(3-phenyl-5-isoxazolyl)spirof4-

15 azailsobenzofuran-1{3H),1l’-cyclohexane]-4'-carboxamide,
trans-3-oxo-N-(5-phenyl-2-pyrimidinyl)spiro[4-
azalisobenzofuran-1(3H),1’-cyclohexane]-4’-carboxamide,
trans-N-{4-benzoylphenyl)-3-oxospiro[5-azaisobenzofuran-
1{3H),1'- cyclohexane]-4'-carboxamide,

20 trans~N-{4-benzoylphenyl)-3-oxosplirolé6-azaisobenzofuran-
1(3H)},1’- cyclohexane]-4'-carboxamide,
N-[5-(4-hydroxyphenyl)-2-pyrazinyl]l-3-
oxospiro[isobenzofuran-1(3H),4’ -piperidine]-1"-
carboxamide,

25 N-[5-{3-hydroxyphenyl)-2-pyrazinyl]-3-
oxospiro[isobenzofuran-1(3H),4'-piperidine]-1"-
carboxamide,
4-fluoro-3-oxo-N-(5-phenyl-2-
pyrimidinyl)spiro[isobenzofuran-1(3H),4"'-piperidinel-1"*-



pyrazi nyl )spiro[isobenzofuran-1(3H), 4" -piperidine]-1- 10 carboxam de,
t rans- 3- oxo- N- ( 5- phenyl - 2- pyri m di nyl ) spi r o[ 5-
azai soberwoyi4sm 1(311), 1' - cycl ohexane] - 4' - car boxam de, PCT/JP00/05427
trans- N[ 5- (3-fl uorophenyl)-2-pyrim di nyl]-3-oxospiro[5-
azal sobenzof uran-1(3H), 1' - cycl ohexane]ssd' - car boxam de, 15
trans-N-[ 5-(2-fl uorophenyl)-2-pyrimdinyl]-3-oxospiro[ 5-
azai sobenzgf amiddl)  1' - cycl ohexane] - 4' - car boxani de,
et

t rans- 3- oxo- enyl - 2- oxazol yl ) spi ro[ 5-

azai sobenzpignword(S-bxd-NcY s-phengiep~4' - car boxani de,

trans- N[ 5- (2- net hyl phenyl ) - 2-pyrim di nyl ]-3-oxospiro[5 20

azai sobenzpyxinbdinpH) spirofdsbbhozafuran-1d3H)odmpkperidine]-1" -
trans- N-[ 5- (3- net hyl phenyl ) -2-pyri m di nyl ] - 3- oxospi r o[ 5-

azai sobenZAxRe¥antd8i) 1' - cycl ohexane] - 4' - car boxani de,

oxospi ol S SEbTATTRPTRARS TPRRPYI- 280l hexane] -4 - 25 car boxani de,
oxospi rof SEEATLSLLEERIBU RRGBYpEp FpRUR T (I 4 Btpersdinel 1o\
trans- N- [ edrbdxamide - met hoxyphenyl ) -2-pyrim dinyl]-3 WO 01/ 14376
PCT/ JPOQ' 05427 36 oxospiro[ 5-azai sobenzofuran-1(3H). 1" -cycl ohexane] -4' -
car boxam dishydromsyHB+ox62NF( Gepbebykeky| phenyl ) - 2- pyri m di nyl ] - 3-
oxosp[ro[S-azaisobenzofuran-lgSFD,%'icyclohexa?el-g-ééiéiggxyanide
trans- N- [ Y= beRinekisrbapEPLnraRaA{3H). 43 -pip 1-1
0XO0Spi {00[ Ségrzél(i,’?é)ntl)fgezi)f uran-1(3H), 1" -cycl ohexane] -4 -
trans-3-o0oxo-N-(5-phenyl-2-pyrimidinyl)spiro[5-
azaisobenzofuran-1(3H),1°'-cyclohexane]-4'-carboxamide,
trans-N-[5-(3-fluorophenyl)-2-pyrimidinyl]l-3-oxospiro(5-
azaisobenzofuran-1(3H),1'-cyclohexane]-4'-carboxamide,
15 trans-N-[5-(2-~fluorophenyl)-2-pyrimidinyl]}-3-oxospiro{5-
azaisobenzofuran-1(3H),1’'-cyclohexanel-4’'-carboxamide,
trans-3-oxo-N-(4-phenyl-2-oxazolyl)spiro[5-
azaisobenzofu:an-1(3n),1'-cyclohexane]-4'-carboxamide,
trans-N-[5~-(2-methylphenyl)-2-pyrimidinyl]-3-oxospiro[5-
20 azalsobenzofuran-1(3H),1l'-cyclohexane]-4'-carboxamide,
trans-N-[5-(3-methy1phenyl)-2-pyr1midiny1]-3-oxospiro[5-
azalsobenzofuran-1(3H),1l'-cyclohexane]-4'-carboxamide,
trans-N-[5-(3-fluoromethoxyphenyl)-2-pyrimidinyl}-3-
oxospiro[5-azalsobenzofuran-1(3H),1'-cyclohexane]-4"'-
26 carboxamide,
trans-N-[5-(3-fluoromethylphenyl)-2-pyrimidinyl]-3-
oxospiro[5-azalisobenzofuran-1(3H),1l'~cyclohexane]-4"'-

carboxamide,

trans-N-{5-(3-fluoro-5-methoxyphenyl)-2-pyrimidinyl]-3-




car boxam de, trans-N—[5-(3-hydfoxynethyIphenyl)-2-pyrinidinyI]-3- 10
oxospi r o[ 5- azai sobenzofuran-1(3H), 1' -cycl ohexane] -4' - car boxam de,

trans- N ( 55 soxyphenyl ) -2-pyrimdinyl]-3- mmmmsz7
oxosp|ro[5v§§§?§%£enzofuran 1(3H), 1' - cycl ohexane] 4" - car oxam

trans- 3- oxo- N- ( 5- phenyl - 2- pyr|n1d|nyl)§agro[6 ‘azai sobenzof ur an- 1(3FD
1' - cycl ohexane] -4' - car boxam de.

trans- N-(5-(3-fluoronet hyl phenyl) - 2- pyr|n1d|nylj

oxospi r o[ 6- 2xesPdFiAsazadrohenzpfnran d (Fbah q19104ﬁ§4Rﬁ&ﬂﬁdé 20
trans- N- 15- %%5 | uor thoxyphenyl) 2- pyr|n1d|nyl] 3-

oxospi r o[ 6- uran 1(311),1' -cycl ohexane] -4' - car boxam de,

trans- 3- 0X0x , o -
azai sobenzo 31; g‘%-ﬁqﬁ (1:"1 féyg’l%g%dnei -ij')ﬂﬂé&l}{)xa%pa’rimidinyll -3
trans- N-[ S pgo®pilréTs@Ridivonehdturair-aN3H0 11 Joyclohexane] -4 * -
oxospi r o[ 6- azalsobenzofuran 1(3H), 1' - cycl ohexane] -4' - car boxam de,
trans- N- 5- carthoamirdenet hoxyphenyl ) - 3- pyrazol yl | - 3-

oxospi ro[ 6- azai sobenzof uran-1(3H), 1 -cyclohexane]-4' WO 01/ 14376
PCT/ JPOQ 054Zans3 N~ [l @mtdmmmethoxyphenyl) -oxazolyl}-3-

2741 Sobenzo ‘E’wfa'p Rk LR 14 M e phexane] -4 -
trans-N-[5- % 4%%§E§pnyl) 3- pyrazolyl]l3 oxospiro[6 5

azai sobenzolGran- '1' - cycl ohexane] - 4' - car boxani de,

trans- N- (4- RegAS)NUHLYII-n3aveaditethly i phedyaobe it iny1 ] - 3-

10 oxospiro[5-azaisobenzofuran-1(3H),1l’'-cyclohexane)-4’-
carboxamide,
transg~-N~[5-{3-hydroxyphenyl)-2-pyrimidinyl]-3-
oxospirol5-azaisobenzofuran-1(3H),1'~-cyclohexanel-4" -
carboxamide,

15 trans-3-oxo-N-(5-phenyl-2-pyrimidinyl)spiroié-
azaisobenzofuran-1{3H), 1’ -cyclohexane]-4’-carboxamide,
trans-N-[5-{(3-fluoromethylphenyl)-2-pyrimidinyl]-3-
oxosplro[6-azaisobenzofuran-1(3H),1’-cyclohexane]-4"-
carboxamide,

20 trans-N-[S5-(3-fluoromethoxyphenyl)-2-pyrimidinyl]-3-
oxospirc[6-azaisobenzofuran-;(3H),1'-cyclohexane]-4'-
carboxamide,
trans-3-~oxo-N-(6~-phenyl-1,2,4-triazin-3-yl)spiro[6-
azaisobenzofuran-1(3H),1'-cycliohexane)-4'-carboxamide,

§5 trans-N-[5~(2-difluoromethoxyphenyl)-3-pyrazolyl]-3-
oxospiro[6-azaisobenzofuran-1(3H),1’-cyclohexanel~-4"' -
carboxamide,
trans-N-{5-(3-difluoromethoxyphenyl)-3-pyrazolyl]-3-

oxospiro[6-azaisobenzofuran-1(3H).,1'-¢cyclohexanel-4"-



1(311),1' -cycl ohexane] -4' - car boxam de, trans-N

E1l- (3, 5-di fl uorophenyl)-4-im dazol yl]- 3-

0X0Sspi r o[ Wodta#de®benzof uran- 1(3H), 1' - cycl ohexane] -4' - 18CEAPIOOERM de,
trans- 3- oxo- N-[ 2- phenyl - 4- pyri dyl | spiro[ 7-

azai sobenzofuran-1(311), 1' - cycl ohexaned# 4' - car boxam de,

trans- 3- oxo- N- ( 1- phenyl - 4- pyrazol yl ) spiro[ 7-

azai sobenzghpparamidél) . 1' - cycl ohexane] - 4' - car boxam de, 15

trans- 3- oxo- N- (1- phenyl - 3- pyrrol yl )spiro[ 7- '

azai sobenzetanarNz( SkH( 31 flaprophenyld]-34 pyaxdukyel] <®-oxospiro{ 6~
tranS-N—[I-(4-fIuorophenyl)-3-€éraqolylI-3-oxospir0[7- )
azai sobenzatalgaabepgefpran-dfJtohdX aeyclohaexanpk=h uearboxamide,

o obensErapanuEL Y o F LR R  rbraRie) - oxosptrols-

t - 3 ol 3 - > . | | [} i v ’

?LZi”ioS;eEg&%&éﬁ%?&%ﬂ'ﬁﬁé&?ﬁﬁnﬁxQ%Sﬁ%l%h?égaar By carboxanide,
rans- . 20 _

azaisobenzg é?gnyggg????%b?%é@?%?%?ggﬁ@igﬁgggﬁﬁzéﬁﬁé&fog%nzofuran

trans- 3- oxp¢(dH§ }1phepellofegune]clay|-capboxamide,
azaisobenzofuran-l&SFD,l'-cyclohexane]-4'-carboxanide,

trans- N- [ 1t¥ans+Nof dpkdnfriiflpprophepyl)z-dodmidazglarl] -3~

azai sobenzof uran-1 . 1' -cycl ohexane] - 4' - carboxam de, .

Crane N[ SXoEPLER dpRERIEPbeng R BR LDt A SRR 14576

PCT/ JP Oééﬁg §§ agaisobenzofuirti-l(SFD,l"cyCIohexa "j-4'-carboxam de,
trans- 3- 0x0- ?g-pﬁenyl-1,2,4-thiadiazol-3-y|)spiro[6- azai sobenzof ur an-

1 ans: 3 oo (o pheny 50, Sbeadol yt Pl o Biet”-
azai sobenzazaisaobéggbifptaneid Bt eidreyclohexanmdd decarboxamide,
trans-s-oxo-N-(1-pheny1-4-pyrazolyl)spiro[7-

azaisobenzofuran-1(3H),1’-cyclohexane]-4°’-carboxamide,

16 trans-3-0xo-N-{l-phenyl-3-pyrrolyl)spiro[7-
azaisobenzofuran-1(3ﬁ),1'-cyclohexane]-4'—carboxamide,
trans-N-[1—(4-f1ﬁoropheny1)-3-pyrazolyl]-3-oxospiro[7-
azalsobenzofuran-1(3H),1l'-cyclohexane]-4’'-carboxamide,
trans-3-oxo-N-(1-phenyl-3-pyrazolyl)spirol[4-

20 azalsobenzofuran-1(3H),l1'-cyclohexane]-4'-carboxamide,
trans-s-oxo-N-(15pheny1-4-pyrazolyl)spiro[4-
azaisobenzofuran-1(3ﬂ),1'-cyclohexané]-4'-carboxamide.
trans-N-[1-(3-fluorophenyl)-4-pyrazolyl]-3-oxospirol[4-
azalilsobenzofuran-1(3H),1l’-cyclohexane]-4'-carboxamide,

26 trans-3-oxo-N-(l-phenyl-3-pyrazolyl)spiro[6-
azaisobenzofuran%l(BH),1'-cyclohexane]—4’-carboxamide.
trans-N-[1~{(4-fluorophenyl)})-3-pyrazolyl]}-3-oxospiro[6-
azalsobenzofuran-1(3H),1l'-cyclohexane]-4’-carboxamide,

trans-N-[1-{2-fluorophenyl)-3-pyrazolyl]-3-oxospiro(6-



trans- 3- oxo- N- (6- phenyl - 3-pyri dyl ) spl ro[ 6- azai sobenzof uran-1(3H),

1' - cycl ohexane] -4' - car boxam de,

t rans- 3- oxgrg\figszghenyl - 3-t hi azol yl ) spi r o[ 6- PCT/IP00/05427
azai sobenzofuran-1(3H), 1' -cycl ohexane] -4' - carboxam de 10 or

trans- 3- oxo- N- (2- phenyl -1, 2. 3-tri azol - 43yl ) spiro[ 6- azai sobenzof uran-

1(3H), 1' - cycl ohexane] - 4' - car boxam de. m)ng t hese conpounds, the
pref erabl e conpound i s, exanpl e
3- ox0- N ( 5- fé%iﬁi’gn 3o (1%@1’%4‘?}‘%}1- ' -carboxamide,

%(g;?) ﬁl— (7- '&ﬁ o g’r‘!ﬂ@ﬂ@'ﬁ@ﬁ‘}?&ﬂ%'}ﬁ p‘lyriilﬁl,ar{lizazol 3-yl)spirol[6-

|
KI— % ;pl( 501[ : 3%()1hen rf‘ibzé't{ N m ! nyﬁr %éyéﬁhéxan&?rpowg%an@de,

oxospi r o[ i saAveaf3loHY &Q@wpheﬂMJﬂdﬁz&iyl%m(%ﬂ de,

trans-3' - oxo- N- ( 5- phenyl -

pyri m di Byl mwmmw (ﬂﬂyommwemaaﬂi&)xbmdopxam de,
trans-3' -oxo-N-[1-(3-quinolyl)-4-

i mi dazol yl | $3ans-Sraxsdic| qupﬂi?aﬂﬂﬂniﬂx&tﬁﬂiﬂQﬁﬂ- - car boxan de,

trans- 3- oxo henyl - 2- yl)sp|r0(4 WO 01114376 PCT/JP00/05427 39
azai sobenzoﬂﬁ%"%@%’ %%// redne1CY. m% -carboxamide,
;;gP:o&Lgo&%gglnsu%(% ?ell ét{%!xane]ﬁ%‘J P&S)OB}HIEG&[ trans- N-[
5-(2- f'Uor0E&%ﬂﬂdbé&dﬁﬁﬂﬂﬂdﬂﬂvﬂdr*i(36¥81dﬂﬂfine] 4'-carboxamide

10 or
trans-3-oxo-N-~{2-phenyl-1,2,3-triazol-4-yl)spiro[é6-
azalisobenzofuran-1(3H),1’-cyclohexane]-4'-carboxamide.

Among these compounds, the preferable éompound is,
for example,

15 3-ox0-N-(5-phenyl-2-pyrazinyl)-spiro[isobenzofuran-
1(3H),4' ~-plperidine]-1’'-carboxamide,
3-0x0-N~(7-trifluoromethylpyrido[3,2-blpyridin-2-
yl)spiro[isobenzofuran-1(3H),4'-piperidine}-1’-
carboxamide,

20 N-[5-(3-fluorophenyl)-2-pyrimidinyl]-3-
oxospiro[isobenzofuran~1(3H), 4’ -piperidinel}l-1’-
carboxamide,
trans-3’'-0xo0-N-(5-phenyl-2-
pyrimidinyl)spirolcyclohexane-1,1"'{3'H)-isobenzofuran]-

25 4-carboxamide,
trans-3’-oxo-N-[1-(3-gquinolyl)-4-
imidazolyl]spiro{cyclohexane-1,1"'{3"'H)-isobenzofuran]-4-
carboxamide,

trans-3-oxo-N-(5-phenyl-2-pyrazinyl)spiro(4-



5 azai sobenzofuran-1(311),1' -cycl ohexane] - 4' - car boxam de,
trans-N-[1-(3,5-difluorophenyl)-4-im dazol yl]-3-oxospiro[7-

azai sobeny@aangats 1(3H), 1'-cycl ohexane]-4'-car boxam de, PCT/JP00/05427
trans- 3- oxo- N- (1- phenyl - 4- pyrazol yl ) spi ro[ 4-

azal sobenzof uran-1(311), 1' - cycl ohexane39 4' - car boxam de, 10

t rans- 3- oxo- N- ( 1- phenyl - 3- pyrazol yl ) spi ro[ 6-

azai sobenz -y h A agh d
trans- 3- oxggﬁ?gbéﬁgkﬁl r%nzq%@tﬂ '?z(%‘ilf,‘r')‘ﬁ’gﬁ"?ﬁff €afboxamide,

azai sobenzerdhgrNL(31B-Fluoidphensds 2Py ehnbaxnayl lle3-dRespLeoess for
produci ng conpounds of this Invention 15 is illustrated as foll ows.
Conpounds ekatlsobenzofurianr 1((3H)odn' 1myciohenane ko4 * -¢arboxanpde, by the
foll ow ng processes faor production qgr. the ﬁrocesses shown i n exanpl es, but

these enbodFaBArN-45s (Zrfluoraphenyk)s 4-R¥rinidipel hrizexespiroppoduci ng

Genr al 57 oPABAROPPRFOTUBSR ), 1 oy igligh e TR C P a B areie iR ccons

el eoted T FoE e ey e Sy L1 5Y hodiaR e 1O

hal o( | over hghkybbenzofuren-Q¢8H) 21 kytyclohuandlany carbox@iidd koxy, WO

01114376 PCT/ JPQQ/ 05427 40 hal o(l ower) al koxy, | ower al kylthio, |ower

al kanoyl , kress-3abkoxiedilb@henylsr pynazdlyb)spirol4€p- Ar2p,. and an
azalsobenzofuran-1(3H),1l’'~cyclohexane]-4'-carboxamide,

10 trans-3-0xo-N-(l-phenyl-3-pyrazolyl)spiro{é6- ‘
azalsobenzofuran-1{3H),1l°’-cyclohexane]-4'-carboxamide or
trans-3-ox0-N-(2-phenyl-1,2,3-triazol-4-yl)spiro[6-
azaisobenzofuran-1(3H),1l‘'-cyclohexanel-4'-carboxamide.

The process for producing compounds of this invention

156 41is illustrated as follows.

Compounds of this invention (I) can be synthesized,
for example, by the following Iprocesses for production or
the processes shown in examples, but these embodiments are

not intended to restrict the process for producing compounds

20 of this invention (I).

A compound of the general formula (II):

0

Ar30—< (11

N—Ar"
N-

“wherein Ar'® represents aryl or heteroaryl which may be

25 substituted, the substituent being selected from the group
consisting of halogen, nitro, lower alkyl, halo(lower)alkyl,
cyclo(lower)alkyl, lower alkenyl, lower alkoxy.




optionally protected, |ower alkylene optionally substituted wth oxo,
hydroxy (| ower)al kyl or carboxyl group; 6 Ar2p represents aryl or heteroaryl

which may Qe sukski tuted, the substifuent being sel ect efof/hddre 9roup

consi sting of halogen, cyano, |lower alkyl, halo (lower) alkyl, |ower

al koxy, hal o(l ower) al koxy, di-Iower al Ianino, | ower alkanoyl, aryl, and
an optionally protected hydroxy(lomer)a I 10 hydroxy or |ower al kyl

am no group Ara re resentsypheny be_substituted by halogen or
nitro; ér?t"g &roPlﬁﬁtltB 211 Jopest atkanoxly b)t)?ﬂ'ﬁ is
react ed mnth (of0) n f the eneral [11); 29l €2

(CHJ, O 1GQH%&%¥E%£# %F& ‘u, ﬁ?gﬁd Wqé? né%ﬁlngg é %%ntioned
above; to pru QQtQ hia &b 376
PCT/ JP00/ 054" %iq’i‘fa g i Y& N ?’v- ﬁ e"f‘ ?QCIEES? bl Yy ﬁ%‘?{ﬂ%% n, t,

u, v, w andgYthaeol, hﬁyﬁ&ﬂ&%ﬁdﬂ%h@l wwmﬁb(y@up)pt lonal ly
followed by elimnation of a protective group to
5 Ar® represents aryl or heteroaryl which may be substituted,
the substituent being selected from the group consisting of
halogen, cyano, lower alkyl, halo(lower)alkyl, lower alkoxy,
halo(lower)alkoxy, Gdi-lower alkylamino, lower alkanoyl,
aryl, and an optionally protected hydroxy(lower)alkyl,
10 hydroxy or lower alkyl amino group:;
Ar® represents phenyl which may be substituted by halogen
or nitro;

Qf represents a single bond or optionally protected carbonyl;

is reacted with a compound of the general formula (III):

? ' (1)
X CH
w
15 (CH)),
wherein n, t, u, v, v and Y have the same meanings as mentioned

above;

to provide a compound of the general formula (IV-1):



5 give a conpound of the general formula (1-1): H i ONY N(I-1) UY W

(CH2)" O wherein Arl , n, T, U V, Wand Y have the sane neani ngs as

ment i onedwalnased76 Thi s producti on process refers to the pcoore®séisr 10
produci ng a conpound of the general formula (I), wherein X is nitrogen,
that is, a conpound of the general foramla (1-i). Wien a reactant has an "
am no, hydroxy, carboxyl, oxo, carbonyl, or the |ike group which does not
participate in ii; WO 01/14376 PCT/ 3P00/ 05427 42 the reaction, the
reacti on may be carried out Hafter protecting the am no, hydroxy, carboxyl,
oxo, carbonyl, or the I|keI oup Wi th an am no protecting group, hydroxy
protecting group, cardg AFEL 1 ng group, or oxo- or 5

car bonyl -protecting grou follomed by deprotection after conpletion of
the reaction. "Am no pr0|-ct|ng group” includes aral kyl (for exanple
benzyl, p-nmethoxybenzyl X- di met boxybenzyl, o- nitrobenzyl,

p- ni trobenzyl, benzhyd rityl); lower 10 al kanoyl (for exanple fornyl.

acetyl, propionyl, RQut
Y s

!

Sw”(CHy;

(Iv-1)

o

wherein Ar'®, n, t, u, v, w and Y have the same meanings as
mentioned above:
optionally followed by elimination of a protective group to

5 give a compound of the general formula (I-1):

°§§rr "ﬁhﬂ

(I-1)

A\

u Y
l

l
w tcﬂzr’ko

wherein Ar' , n, T, U, V, W and Y have the same meanings as
mentioned above.
This production process refers tb the process for
10 producing a compound of the general formula (I}, wherein X
is nitrogen, that is, a compound of the general formula
(1-1).
When a reactant has an amino, hydroxy, carboxyl, oxo,

carbonyl, or the 1ike group which does not participate in




pi val oyl ) ; benzoyl; aryl al kanoyl (for exanple phenyl acetyl,
phenoxyacetyl); | ower al koxycarbonyl (for exanple nethoxycarbonyl,

ethoxycarbgﬂy@ﬂtggopyloxycarbonyl, t ent - but oxyicar bonyl ) por/spossosszr
ar al kyl oxycar bonyl (for exanple 15 benzyl oxycarbonyl,

p- ni trobenzyl oxycar bonyl, phenethyl oxygarbonyl); |ower alkylsilyl (for
exanple trinethylsilyl, tert-butyldinmethylailyl); and the |ike,
especially acetyl, pivaloyl, benzoyl, ethoxycarbonyl, tert-butoxxcarbonyl,

and the |ik&heoreagtiony pklhe e dadaidan oWaY i be| fRaxiesherud) YEteror

| hy| | ' | -butyl): | kyl silyl
Cfor exanpl Prateriing sy Bitpe, SPEERE 1 daiontd Y ok, pBEBPRELK RBmet hy)
f | | e lyhie & |; 25
e et nyl o (oL hEES rBERUP. witn ' ORHERG O Y thy ) (RpRKEEPY ¥
2,3-dineth0§Mhﬁmeﬁing»g&ddﬁ&m@aftoffl pkbtebemﬁF:gzbhbnywm;ofwwloffor

exanple fornyl, acetyl) , and the |i1ke, especially nmethyl, nethoxynethyl,

t et r ahydsopyeabdny-prtotiectinigretoppsi Foldowedy bgt gprotvécdién iafter
PCTI JPOQ/ 05427 43 tert-butyldinethylsilyl, acetyl, and the |ike. "Carboxyl

protecting gonpletdan s thewgreagtdan.(for exanple nethyl, ethyl, propyl
e e, o 4SA3BR5. o EpRTR) (5931 by
N i G e
p- met hoxybepanovatix 1V dr yln1epdbéhgyl ! | Kenzhydryl, trityl); lower

10 alkanoyl (for example formyl, acetyl, propionyl, butyryl,
pivaloyl); benzoyl; arylalkanoyl (for example phenylacetyl,
phenoxyacetyl); lower alkoxycarbonyl (for example
methoxycarbonyl, sthoxycarbonyl, propyloxycarbonyl,
tert-butoxycarbonyl); aralkyloxycarbonyl (for example

16 benzyloxycarbonyl, p-nitrobenzyloxycarbonyl,
phenethyloxycarbonyl); lower alkylsilyl (for example
trimethylsilyl, tert-butyldimethylsilyl); and the 1like,
especlally acetyl, pivaloyl, benzoyl, ethoxycarbonyl,
tert-butoxycarbonyl, and the like.

20 “Hydroxy protectiing group” includes lower alkyl {for
example methyl, ethyl, propyl, isopropyl, tert-butyl):
lower alkylsilyl (for example trimethylsilyl, tert-
butyldimethylsilyl): Jlower alkoxymethyl (for example
methoxymethyl, 2-methoxyethoxymethyl); tetrahydropyranyl;

25 trimethylsilylethoxymethyl:; aralkyl {(for example benzyl,
p-methoxybenzyl, 2,3-dimethoxybenzyl, o-nitrobenzyl, p-
nitrobenzyl, trityl): acyl (for example formyl, acetyl), and
the like, especlally methyl,  methoxymethyl,
tetrahydropyranyl, trityl, trimethylsilylethoxymethyl,



10 "Oxo- or carbonyl -protecting group' includes acetal or ketal (for
exanpl e ethylene ketal, trins thylene.ketal, dinethyl ketal), and the

i ke. ThewOea4376n bet ween a conpound of the general foPCEIR0/0§427) and a
conmpound of the general formula (111) is usually 15 carried out by

enpl oyi ng an equival ent to excessive mad e, preferably an equivalent to 1.5
nol es of conmpound (I11) based on 1 nole of conpound (Il1). The reaction is

usual |y caggpedp@iy1ainatny184hyi0 Wity Ah@StideLikgrt sol vent, nade is
use of, for exanple, 20 nethyléne chloride, chloroform tetrahydrofuran,

di met hyl f or mami de cagiboaiylybrotbttingagdup hensludesclonat alia (Ebe,
preferably. The aforesaid reaction may be preferably carried out in the

presence oéxaémpie imethydi . ngebthydni piepyt. (flesopropyd.c teéstt-butydyian ne,
di i sopropyl et hyl ani ne di ne, 4 di net hyl am nopyri di neé or inorganic
) 4

bases (f-orl'EWﬁﬁpl‘%“%iaUYpi;ﬂlﬁ?ﬁrWe Pt 2sdt LR ARLPBRREBY L) andoVRE | i ke.
excessite AOKERTE, e8s FranpTs S MR Ng b 1348 KVACH %) §888PLe45 based
o0 Lerml £y Senfy e e ok EeAEREL 1) SO kabhYL. SoBehROL e ot U
usual Iy 5 ¢ityes; ahd/tHeNdke Sefpateaabimethyl Neitdyll, otabdt bputglr, At the
concl usion of the reaction, the crude product of a conpound of the general
fornmul a (12~propenybe benaydedp-methoxybenzyl, benzhydryl, and the
like.
10 "Oxo0- or carbonyl-protecting group” includes acetal
or ketal (for example ethylene ketal, trimethylene ketal,
dimethyl ketal), and the like.
The reaction between a compound of the general formula
(II) and a compound of the general formula (III) is usually
16 carried out by employing an equivalent to excessive mole,
preferably an equivalent to 1.5 moles of compound (IXII) based
on 1 mole of compound (II).
The reaction is usually carried out in an inert solvent,
and as the inert solvent, made is use of, for example,
20 methylene chloride, chloroform, tetrahydrofuran,
dimethylformamide, dimeth_yl sulfoxide or the mixture, and
the 1ike_. preferab]_.y.
The aforesaid reaction may be preferably carried out
in the presence of base, including organic bases (for example
26 triethylamine, diisopropylethylamine, pyridine, 4-
dimethylaminopyridine) or inorganic bases (for example
sodium hydroxide, potassium hydroxide), and the 1like.
The amount of the aforesaid base employed is usually

an equivalent to excessive mole, preferably 1 to 5 moles

ST g R RNy T T s s




by usual treatnment. Thus obtai ned conpound (IV-1) is purified by the
conventional nethod, or not purified, if 10 necessary foll owed by optional
conbinatiogwf&uﬁ$kn1nation reaction -of amino-, -hydroxy- ofabebpsess - OXo-
and carbonyl-protecting group to give a conpound of the general fornula
(1-1). The elimnation of protecting gr gpps may be carried 15 out
dependi ng upon the kinds of the aforesaid protecting groups, the stability

of a desired conpound (I1-1) and so on, _for exanple, hy _the nanner
descri bed i rPacﬂt?gD 9% dr BEdLeOE(®rAMRIYR o s gemeddafrEmutar REL) s,

TWG , Joh V | & S 1981 i t Lm | , | e,
20 S0l vol ysi s usi eaEFion, averatize & pafalitm® & otorddG e a "
| ar ge excesiupgf%qﬁy %@tert%bllybotﬁi.fl uoroacetic acid, formc acid,

e

hydrochl ori ¢ acid, or  the IiKe, or an equivalent nole to a | arge excess of
base, preferably ppéactiom #nue OXsdeusEslLy U hpdhaxede, tor 7t h@aykske;

chem cal 25 reduction using netallic conplex hydride, or the like; or

catal yti & r qereclerablisi 3y nkdtas Wwo 24 Borost al yst, Raney ni ckel

catalyst, or the like. Prodnctfgn Process A con&)und of the general fornula

(V): WO 01/14376 Ret/trpcrpsipslopsofidhe neackign ithecrrufe| Pro@acthe sane
Teani ng a5 ML 8oedoRRA ek yite GRACLEY HhHRuRa ALY et 8 SoeLabbs
by usual treatment. Thus obtained compound (IV-1) 1is
purified by the conventional method, or not purified, 1if
10 necessary followed by optional combination of elimination
reaction of amino-, hydroxy-, carboxyl-, oxo- and
carbonyl-protecting group to give a compound of the general
formula (I-1).
The elimination of protecting groups may be carried
15 out depending upon the kinds of the aforesaid protecting
groups, the stability of a desired compound (I-1) and so on,
for example, by the manner described in the literature
[Protective Groups in Organic Synthesis, T.W.Greene, John
Wiley & Sons, {(1981)] or its similar manner, for example,
20 solvolysis using acid or base, that i1s, for example 0.01 mole
to a large excess of acld, preferably trifluoroacetic acld,
formic acid, hydrochloric acid, or the like, or an equivalent
mole to a large excess of base, preferably potassium
hydroxide, calcium hydroxide, or the 1like; chemical
25 reduction using metallic complex hydride, or the like; or
catalytic reduction using palladium-carbon catalyst, Raney
nickel catalyst, or the like.
Production Process 2

A compound of the general formula (V):



-wo -Jn 5 whereinn, t, u, v, wand Y have the sane neani ngs as nentioned .
above; or its reactive derivative to provide a conpound of the general
formula (WO-02)1437@ N w (CH2j" O 10 wherein Ar'P , n, t, PETAR/OE2INd Y have
t he sane nmeanings as nentioned above; optionally followed by elimnation
of a protecting group to give a conpoféhd of the general fornmula (1-2): WO
01/ 14376 PCT/JP0O0/ 05427 46 HI1 O N'"Ar' (1-2) U7/ Y Y~ &t- W(C 1?.)n

O wherein Arl, N, AfP=LHY, Wand Y f\aye t he sane neanings as nentioned
above. This productlon p?ocess refers®to the process for 5 producing

conpounds ghelk@EndAIe* dlad %ﬁ@'é’azﬁé)meﬂﬁfhé' BsXmeht 108kl Apovidlat IS, a
conpound of the general formula - . Reaction between a compound of the

general folgureactéd aitha acaidm)qakynacadmf ofhehgegenaraioPsimuia/l ) is
usually carried out by enploying 0.5 nole to excessive noles, 10 preferably
1 nole to {VI3:nole of carboxylic acid (VI) based

OOH

4‘ (V1)

!

Sw (cHz),, o

8§ whereinn, t, u, v, wand Y have the same meanings as mentioned
above;
or its reactive derivative to provide a compound of the

general formula (IV-2):

|
NG N
T&‘ (1Iv-2)
V
(CH,),, o

10 wherein Ar'®* , n, t, u, v, w and ¥ have the same meanings
as mentioned above;
optionally followed by elimination of a protecting group to

give a compound of the general formula (I-2):



on 1 nole of conpound (V). The reaction is usually carried out in an inert
solvent, and preferable exanples of the inert solvent include nethylene
chloride, @d@nednerm tetrahydrofuran, 15 di methyl f or manpggpopwssbdi ne or a
m xture thereof, and the |I|ike. The aforesaid reaction is preferably
carried out in the presence of condensjyig agents, for exanple N, N -

di cycl ohexyl carbodiim de, N, N -diisopropyl carbodiimde, 20

1- (3-di net hyl am nopr opyl ) - 3- et hyl car bodi i m de, 1-(3-

di et hyl am nopr opyl ) - 3- et hyl¥ar bodi i m de hydrochl ori de, WD 01/ 14376

PCT/ JPO0/ 05427 47 benzgtri ggol - 1-yl - oxy-tris-(di met hyl am no) phosphoni um
hexaf | uor ophosphat e, benXyrfi 2paf- 1-yl oxy-tris- pyrrolidi nophosphoni um
hexaf | uor ophosphat'e, brongtris- (di nethylam no)phosphoni um

hexaf | uor ophosphat e, 5 djpRenyl phosphoryl aside. 1,1'-carbonyl diim dazol e,
Sai d

or the |like. The afore ondensing agent is usually enployed at 1 nole
to excessive nole, pref | nmole f€)1.5 noles based on 1 nole of
conmpound (VI). 10 RegctiwgLenperature is usually -50°Cto 100 C,
preferably -20t tqy . fon time is usually 30 mnutes to 7 days,
preferably 1 hour-fo 24 . A conpound of formula (1-2) is al so produced
by 15 reacting aVgnmpoand the general formula (V) with a reactive
derivative of the ca%oﬂ?ﬂﬂln ©d (VI) instead of the carboxylic acid
(V).

wherein Ar', n, T, U, V, W and Y have the same meanings as
mentioned above.

This production process refers to the process for

5 producing compounds of the general formula (I), wherein X
is methine, that is, a compound of the general formula (I-2),

Reaction between a compound of the general formula
(V) and a carboxylic acld of the general formula (VI) is
usually carried out by employing 0.5 mole to excessive moles,

10 preferably 1 mole to 1.5 mole of carboxylic acid (VI) based
on 1 mole of compound (V).

The reaction is usually carried out in an inert solvent,
and preferable examples of the inert solvent include
methylene chloride, chloroform, tetrahydrofuran,

15 dimethylformamide, pyridine or a mixture thereof, and the
like.

The aforesald reaction is preferably carried out in
the presence of condensing agenfs. for example N, N’'-
dicyclohexylcarbodiimide, N,N'-diisopropylcarbodiimide,

20 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide, 1-(3-
dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride,



The reactive derivatives of carboxylic acid of the general forrmula (V)

I ncl ude acid halides, mxed acid 20 anhydrides, activated esters, _
activat edW@®l/d43¢ and the |ike. The acid halides of caPE&0es423ci d of the
general fornula (VI) may be obtained by reacting a carboxylic acid of the
general formula (VI) with a hal ogenati4@ agent 25 according to the :
conventional nethod. Hal ogenating agent includes thionyl chloride,

phosphor USbBﬁhG'&k‘i!'aiz@q’-1—@10$¥Wﬁﬁ§BNﬁﬁé‘iﬂfiQﬂinagﬁ§ﬁgﬁﬁPﬁiW9h! ori de,

phosphorus tribrom de, oxalyl chloride, phosgene, an lke. 1.ii WO
01114376 PhRekaPlGotophdosphatEle ni xed acibensbytiaded-ofyloxpetyiisc aci d of
the general formula (VI) nay be obtained by reacting a carboxylic acid of
t he gener apYropkikdinophosphaniynky hexadluerephospbatef or byemotiniset hyl

chl orocarbgnate). aliphatic carboxylic 5 acid chloride (for exanple
pi val oyl ¢ F&WPEEY?“H‘E&%’IP&‘%W“%mdi ng to Pﬁ%‘@ﬁﬂ9éﬂﬂ‘8ﬁ§ﬂ"%'hod. The

bt ai net g SPaRBYRRESARRERA pite, £1n ' e ifiOfy TathfadioTal o8 B T,

N-hydroxy g¢egmound (for 10 exanple N-hydroxysuccinini de,
N- hydr oxypht hal i m de, 1- hydroxybenzotri azol e); phenol conpound (for
exanmpl e 4- nitromnenadforbshit tdndeeing  adert SisrasGa019PERPALYed

pent achi orophenol ), or the like in the presence of a condensing agent (for
exanpl e N, akl 1 ki B exicesgiiyve nodei, npreferablydl malg [tonilnSpmodels) - 3-
based on 1 mole of compound (VI).
10 Reaction temperature 1is usually -50C to 100T,
preferably -20TC to 50C.

Reaction time is usualiy 30 minutes to 7 days,
preferably 1 hour to 24 hours.

A compound of formula (I-2) is also produced by

16 reacting a compound of the general formula (V) with a
readtive derivative of the carboxylic acid (VI) instead of
the carboxylic acid (VI).

The reaétive derivatives of carboxylic acid of the

general formula (VI) include acid halides, mixed acid
20 anhydrides, activated estei:s. activated amides, and the
like.

The acid halides of carboxylic acid of the general
formula (VI) may be obtained by reacting a carboxylic acid
of the general formula (VI) with a halogenating agent

25 according to the conventional method. Halogenating agent
includes thionyl chloride, phosphorus trichloride,
phosphorus pentachloride, phosphorus oxychloride,
phosphorus tribromide, oxalyl chloride, phosgene, and the
like.




et hyl car bodi -i m de) according to the conventional nethod. The activated
aim des of carboxylic acid of the general fornula (VI) may be obtai ned by

reacting avpasédp@xl ic acid of the general formula (V) weideobagszexanpl e

1,1 - 20 carbonyldil m dazol e, 1,1 -carbonyl bi s(2-net hyli m dazole), or the
| i ke according to the conventional net hgéi. Reaction between a conpound of
the general formula (V) and a reactive derivative of the carboxylic acid

of the general fornmula (VI) is_usually carried OUtP‘% enpl Oﬁi ng 0.5 25
nol e to excessi ve ThE dixpdagid apbydrdides 91 carhgrydiss acifcof cthe ve

eacton | s AREY abir BV Neg e SBRarPed s Brdollag 3 Brth ORI L T
exarl €5 of de ieio YR FOThUIE V3P SAEKOETNFETL 050idnats

met hyl ene chl ori chlorof orm tetrahydrofuran, dinethylformm de,

pyridine or (Ed¥ ¥xampliehetngll, cAildrbbarbbhkte) Th&1 opRaESEI arbeeylns
proceeds in the absence of 5 bases, but it is preferable to carry out the

react i onbi n adidl chiierddee( Hor exampeoppvaioyd ¢chboritde) i andtrhet hike The
af oresai d bases include organic bases (for exanple triethylam ne,

di i sopr opy| dafanding tgkhejiqanventianak Mathadhopyri dine) or inorganic
carbonat e, pot nsTRRPEEIRBREREP RS B SRR DRLHL® AP0 A EPe GRRTHE 1 ke.
L0s Pref el (U] Ay pd Wt d théd By tekbeiBya ShrbBRy P8 £8P0 Y Dase

to 1 nole of a conpoun e genera
of the general formula (VI) with N-hydroxy compound (for

10 example N-hydroxysuccinimide, N-hydroxyphthalimide, 1-
hydroxybenzotriazole): phenol compound (for example 4-
nitrophenol, 2,4-dinitrophenol, 2,4,5-trichlorophenol,
pentachlorophenol), or the like in the presence of a
condensing agent (for example N, N'-

16 dicyclohexylcarbodiimide, 1-(3-dimethylaminopropyl)-3-
ethylcarbodi-imide) according to the conventional method.

The activated amides of carboxylic acid of the general
formula (VI) may be obtained by reacting a carboxylic acid
of the general formula (VI) with for example 1,1°'-

20 carbonyldiimidazole, 1.,1’-carbonylbis{2-methylimidazole),
or the like according to the conventional method.

Reaction between a compound of the genei:a.l formula
(V) and a reactive derivative of the carboxylic acid of the
general formula (VI) is usually carried out by employing 0.5

26 mole to excessive mole, preferably 1 mole to 1.5 moles of
the reactive derivative of carboxylic acid (VI) based on 1
mole of compound (V).

The reaction is usually carried out in an inert solvent,

and preferable examples of the inert solvent include



15 formula M When. the aforesaid base is liquid, the aforesaid base can
al so be used as a solvent. Reaction tenperature |s usually -50°C to 100" C |,
preferabl WO to 50°C . Reaction tine |s usually 5 nmPRTARW/N04277 days,
20 preferably 30 minutes to 24 hours. A conpound of the general formula
(1-2) can be produced by treating a r48action m xture in the usual way
after deprotection if the product has a protecting group at the

concl usi onpgfn %ﬂénéeaCthﬂﬂorQ&eby trewibPOebPR, M Xt YserdRydrbeakhy i n the
usual way 1f the protective group is absent. El i m nation” of the protecting

groups anddpeethylfoamamitie ,apgriidnbi be aamikeursr thedeofil, andotHeng to
the nethod described in the aforesaid production process 1. Conpounds of
t he generalikesnula (I1-1) or (1 2) may WO 01/ 14376 PCT/ JP00/ 05427 50
readily be |solated and urifie t he convent.ional . _separation technique,

for exanple, sol ¥ :g.qmrea tlon sprpreeds; dn t'JH‘?Lfiﬁl?\s%‘lll‘i’%rrﬂ*'!fography,

o0 o B VTRV AR o e B P
bt Conveﬁéggﬁéenswaqsegntbhﬁfsﬁl@»ttrearﬂle tﬂaﬁ&awrﬁam the salts or

esters into free conpounds may al so be carried out accor ng to the

conventional netirad. afoferpadndsasés t Nmdqiards aloriganild abakes. (£bk), (V)
or (VI) are comercially available, or are prepared according to the

met hods desxample itriethylamine urdliisepropyderhydamingnexpysihdine,
Publ i cati 02-yfmgél/x%g%g;oéyrgdineﬁagg t:l.no:cgan:l.c: bases (for example
10 sodium hydroxide, potassium hydroxide, sodium carbonate,
potassium carbonate, sodium hydrogen carbonate), and the

like.

It is preferable to employ 1 mole to excessive mole

‘ of the aforesaid base to 1 mole of a compound of the general
16 formula (V). When .the aforesaid base 1is 1liquid, the
aforesaid.base can also be used as a solvent.

Reaction temperature is usually -50C to 100TC,
preferably -20C to 50T.

Reaction time 1is usually 5 minutes to 7 days,

20 preferably 30 minutes to 24 hours.

A compound of the general formula (I-2) can be produced
by treating a reaction mixture in the usual way after
deprotection 1f the product has a protecting group at the
conclusion of the i:eaction, or by treating the nixture

25 directly in the usual way if the protective group is absent.

Elimination of the protecting groups and post-
treatment, and the like can be carried out according to the
method described in the aforesaid production process 1.

Compounds of the general formula (I-1) or (I-2) may

B



No. 3301857, J. Org. Chem 40: 1427 (1975), International 15 Patent
Publ i cati on W95/28389 or the like], or anal ogous nethods thereto or the
met hods shqyiAgdew or in Exanples, optionally -in conbigafjpgesssy oduction
Process A°. Arlp--NH2 ( V) O1 1L1CGAr3 0 A?04 NAP (U) H 20 wherein
L1 represents hal ogen; Arlp and Ar3 havg,the sane WO 01/14376
PCT/ JP00/ 05427 51 nmeani ngs as given above; This process, refers to a
process for produci ngpa conmpound of_ the general forpula (I ound

e

. Co
(11) is pr&eadddihydeeatselnted candoupirifietde ienths ¢ Y%H“éi?‘g}?lS with
d of .t | | ' to thi
fenct) on bednpatarir SeohRidhe s ko CotanhRe. © folitntd SHERAEIPR Y 1t by
| oyi 0. ' ' ' .5
ol es of CcoReST A LR, B0t Bith PRl G oh A pEGPut L 06 Ll B
usual |y car nigg@éroBhrdnaiograpty ,sdr/miiia tndiike. pref erabl e exanpl es of

the inert solvent include nethylene chloride, chloroform tetrahydrofuran,
et hyl esher, benZBEmeget ocompenndsnetigy f obenn cenvertedn xtinte the
pharmaceutically acceptable salts or esters by the
conventional method, on the contrary, the convepsion of the
salts or esters into free compounds may also be carried out
according to the conventlonal method.
10 Compounds of the general formula (II), (IXII), (V) or
{V1) are commerclally available, or are prepared according
to the methods described in the literature [Japanese Patent
Unexamined Publication No.94/263737-A, U.S. Patent
No.3301857, J. Org. Chem, 40: 1427 (1975), International
15 Patent Publication W095/28389 or the like], or analogous

methods thereto or the methods shown below or in Examples,

optionally in combination.

Ar'P—NH, (V)
o
L'/u\OAr’ 1
0
Aﬁo—-( )
—ar'?
g Ar

20 wherein L' represents halogen: Ar'® and Ar® have the same



15 thereof, and the like. It is preferable to carry out the reaction in the
presence of bases. The aforesaid bases include organic bases (for exanple
triethyl awioma/14xt6i sopr opyl et hyl am ne, pyridi ne, 4-di neteicglyrowvosegyri di ne)
or inorganic bases (for 20 exanpl e sodi um hydroxi de, potassi um hydroxi de,
sodi um carbonate, potassium carbonatesi sodi um hydrogen carbonate), and
the like. It is preferable to enploy an equivalent to excessive nole of

t he aforesa'bgag_ﬁ§% LS éiwneﬁoﬁ.conpound (V) . Wen 25 the aforesaid
i , e af )

base is |iqui resal ase can be used also as a solvent. Reaction
tenperature i s ugld YprodSesst et sC tgr&f pirobess IO Bﬁoéﬁbinﬁe%ﬁ ion
time is usually 5 mnutes to 7 days, WO 01/14375 PCT/JP00/ 05427 52

pr ef er abl ycofapoundt &£ tthe&/gémeral €Coxrpuladd IX) .f orCempoundr ¢IT)mimr ci al |y
avai l able, or are prepared according to the conventional nethod, the

met hods dePEppBEedi RYEReABRLLRT 3rCoMROYRG Ofnthey genexaly forswdia ( Vi)n

conbi nati on. 01/ 14376 _PCJ/ J P00/ 05427. 53 Producti on Process B 0C N-P1
C000- Mo Kik$hra FOTRGHRN, Of the enera) Fogmela 1 acoording to this ’

process.

The reaction between a compound (V) and a compound
1l is usually carried out by employing 0.5 mole to excessive
mole, preferably an equ:l.v_alent to 1.5 moles of compound 1

10 based on 1 mole of compound (V).

The reaction 1s usually carried out in an inert solvent,
and the preferable examples of the inert solvent include
methylene chloride, chloroform, tetrahydrofuran, ethyl
ether, benzene, toluene, dimethylformamlide or a mixture

15 thereof, and the like.

It is preferable to carry out the reaction in the
presence of bases. The aforesaid bases include organic bases
(for example triethylamine, diisopropylethylamine,
pyridine, 4-dimethylaminopyridine) or inorganic bases (for

20 example sodium hydroxide, potassium hydroxide, sodium
carbonate, potassium carbonate, sodium hydrogen carbonate),
and the like.

It is preferable to employ an equivalent to excessive
mole of the aforesald base to 1 mole of a compound (V). When

26 the aforesald base 1s liquid, the aforesaid base can be used
also as a solvent.

Reaction temperature is usually -78°C to 1007T,
preferably -20C to 50TC.

Reaction time 1is usuvally 5 minutes to 7 days,




w ODCI v~ N cychaation O base 60-R10 fi P1 H NN u~t reduction u tON
VONH : 10 WR deprotection wO Z (Ill-f) wherein Pl represents an ani no
protecting wodiAss7e RLO represents hydrogen, nitro, |ower glﬁ’ﬁl or_ | ower
alkoxy: L', t, u, v and w have the sane neanings as gi vehC 4B8Y427 Thi s
process refers to a process for produci conpounds of the general formula.
(rr1-1). Compound (Ill1- 1) may so be prg’%ared by the present process that a
conpound 10 of _the general formula 2 is subjected to dehydrogenated
condensat i onpﬁfﬁrﬁbggnﬁ&ﬂa“&iﬁeﬁhé°g€|4ehahrsor nula | to give a conpound

of the general for whi J S _sybjected to reaction wth a conpound
1(:)1;] t he genfargl ;;i%goﬁhldﬁ P%gfj°§f"é‘§'énéeafgog/"ggié';ﬁ@;nglﬂ&ﬁlfﬁ@o?ﬂd of
e genera r g pky) an en the
conpound . i secycl ?%ee 1):/3%\%% ra- n%lt!e:‘occtgha.? coﬂé(cﬁ?z‘r’é’é’?il e thody $hey
conpound of métheaserddsdryag a 107, Exﬁﬂn?lbg‘?” spe ﬁfgpcili% ! bl ect ed

.S.S
to reduction, optionally followed by elimnation of amho pFnS?'.g(? Mg group
P1. 5 optionally in combination.



5 Ami no protecting group P1 includes the amno protecting groups described
in the aforesaid production process 1. A step for preparing conpound A by
dehydr ogewatoad37€ ondensat i on of conpound | wi th conpoun@CBIPWOsRGEal | v
carried 10 out in an inert solvent, for exanple benzene, toluene, .or the
| i ke. Reaction tenperature is preferab$3 fromroom tenperature to the
boiling point of a solvent used and reaction tinme is preferably from 30
m nut es t opZddiaeeion Podewsem for preparing conmpound, from conmpound A is
usually carried out in an inert solvent (for exanple benzene, toluene,

met hyl ene chl ori de, chlorofo m a gt nitrile, dinethylfornanide) in the

presence of exa yl am ne, F,hyl am ne,
pyri di ne, zhw.zaﬂ e’ﬁ; e is preferably
from09C to th 0|I|ng poi nt of a sol vent and reaction time is
preferably fromg30 mnutes to 24 hours. So-called gntranol ecul ar Heck
reaction well known in 25 the field of organic chem stry can be applied to
the step for preparing conpound Z from conpound 1. The aforesaid step is
usually carried out in an inert solvent (for exanple benzene, toluene,
tetrahydrofuran, acetonitrile, dinethylformamde, N-nethylpyrroltdone) in

WO 01/ 14376 PCT, PED/ 05427 55 the presencE1 of palladiumcatal yst .(for

exanpl e pall ag acet at e, pal I di m h1®ri de), phosphine |i gand(for
I h - h f
exanple trip - 8003p I ne, tg N osp |%zﬂ19nbase (for
- W ] -
base G—R“’
&
p! H
N N
! .
A reduction >
u
OG- B
0 deprotection 0
z (m-1)

wherein P! represents an amino protecting group:;

5 R! represents hydrogen, nitro.-lower alkyl or lower alkoxy:
L', t, u, v and w have the same meanings as given above.

This process refers to a process for producing -

compounds of the general formula (IXII-1). Compound (III-
1) may so be prepared by the present process that a compound

10 of the general formula 2 is subjected to dehydrogenated
condensation with a compound of the general formula 3 to give
a compound of the general formula 4, which is subjected to
reaction with a compound of the general formula 5 in the

presence of a base to yield a compound of the general formula



exanpl e potassium carbonate, triethylamne), optionally 5 additives

(for

exanpl e tetraet hyl ammoni um chloride).. Reaction tenperature is preferably
fromroom wespasat ure to the boiling point of a sol vent paggebeiogs27r eacti on

and reaction tinme is preferably from30 mnutes to 24 hours. 10 As a

met hod for reduction in the step for -prgparing conpound (I11-1) from
conpound 1, for exanple catalytic reduction is preferable. The catalytic

pounc = atglytic. .
methanol . conid i (A ebotiba § £ oldiaad By P st A E o
di met hyl f or iRyEkd e atbnCt8Chive | & ddifpdUrd Vic enef ?énﬁi‘h@ ¥okmayahy as

pal | adi um carbon at 1 to 50 atnospheric pressure o ydrogen. Reacti

t enper at ur e and theh thabdéompswnd Zosnsudg elce@@det siiredactaont) coPPi dndllLpo
a solvent used and reaction time is preferably from30 mnutes to 24

hours. At t eldoweld dyoeldminad iopacfi amindg protesdiding) gmoupl Rt has
protecting group, conpound (I11-1) can be prepared by elimnation of
protecti fig group. AMEQ | (RYRESSHLIRE 9FPBPecP| ndnglRdescathe camined

according to_the thod described in the, af gresai r ctio ces
Thie sten nbjoreaiind” argis derotibed 1, Hhes Reireiald phedhetEer
of corrpoundgz.ocfeg.l | qwed by reduction WO 01/14376 PCT/JPOQ 05427 56

resulting c rrpoung. Conpounds of the general formula 2,, .1 or h are

A step for preparing compound 4 by dehydrogenated

condensation of compound 2 with compound 3 is usually carried
10 out in an inert solvent, for example benzene, toluene, or
the like.

Reaction temperature 1s preferably from room
temperature to the bolling point of a solvent used and
reaction time 1s preferably from 30 minutes to 24 hours.

15 A step for preparing compound 6 from compound 4 is
usually carried out in an inert solvent (for example benzene,
toluene, methylene chloride, chloroform, acetonitrile,
dimethylformamide) in the presence of base (for example
triethylamine, diisopropylethylamine, pyridine, 4-

20 dimethylaminopyridine).

Reaction temperature 1is preferably from 0T to the
boiling point of a solvent used and reaction time is
preferably from 30 minutes to 24 hours.

So-called intramolecular Heck reaction well known in

26 the field of organic chemistry can be applied to the step
for preparing compound 7 from compound 6.

The aforesaid step is usuvally carried out in an inert
solvent (for e‘icample benzene, toluene, tetrahydrofuran,

acetonitrile, dimethylformamide, N-methylpyrrolidone) in

n,

on
i nt of

a
t he
out
s 1.
roup
of the



commercially available, or may be prepared according to the conventional
met hod, the nethods shown in Exanples, or the 6 |like nethods, optionally
i n conmbi NWOI0®#437¢>r oduction Prods 1) Lithiation O 0 2) ®&COJIRe®s€27 0 3) acid
v O $ w4) deketalation 0 1) CH2=PPh3 2) hydro- reduction boration OH CH
of Ot i UO Ww V10 1i introduction®f a |eaving group 2) "CN oxidation
CN COOH hydrolysis v.Wy~ wO O

the presence of palladium catalyst (for example palladium

acetate, palladium chloride), phosphine ligand (for example
triphenylphosphine, tri-2-furylphosphine) and base (for
example potassium carbonate, triethylamine), optionally

6 .additives (for example tetraethylammonium chloride)..

Reaction temperature 1s preferably £from room
temperature to the boliling point of a solvent used in
reaction and reaction time is preferably from 30 minutes to
24 hours.

10 As a method for reduction in the step for preparing
compound (III-1) from compound 7., for example catalytic
reduction isrpreferable.

The catalytic reduction is usually carried out in an
inert solvent (for example methanol, ethanol, methylene

15 chloride, chloroform, tetrahydrofuran, dimethylformamide, -
acetic acid) in the presence of a catalyst such as
palladium-cérbon at 1 to 50 atmospheric pressure of
hydrogen.

Reaction temperature 1is preferably from room

20 temperature to the boiling point of a solvent used and
reaction time is preferably from 30 minutes to 24 hours.

At the conclusionlof the reaction, if a reaction
product has a protecting group, compound (III-1) can be
prepared by elimination of the protecting group.

26 Elimination of a protecting group can be carried out
according to the method described in the aforesaid
production process 1.

This step may also be carried out by elimination of
the protecting group of compound 7., followed by reduction




(VL-1 ) WO 01/14376 PCT/JPOQ 05427 57 wherein L2 represents hydrogen or
hal ogen; Ph represents phenyl; Y1l represents oxygen or imno substituted
with | ower keahias’s or aryl; t, u, v and w have the sane PER i S given
above. This production process refers to the process for p'?ﬂé'g/gsr%izﬁg
conpound of the general formula (VI-1). gghe conpound represented by the
general fornmula of (VI-1) is 10 novel conpound, which is not disclosed in

the literatupg. ¢pgh d n _be .produced according to the present
production pr oceg:sg, gte ;ﬁtﬁﬁlﬁg’.@ 8 éﬁgﬁb’b‘&nd of the general formula $ is

subjected to lithi Yompound@ACdfOoRpd t ggp?u nd, | agt oni zati on with
an acid, followed by deketal ation 15 #%&yl e d%grf:ngr]fgo&h‘d PhegAks al
formula 1Q eosimérciadljrydvstl giDep orsmatbe P+ePhried . Q
which is followed by hydroboration to g?ve a corrpounégg?ﬁtaggag%e%et]rha
formula 11, aﬁavehéiebﬂidmmm. sthiy eeithiddso showidaln ExamFbés | Y tie 2) the

conpound 1Q g reduced.to give a conpound 20 of the general fornula 12,
which is ub?’ ke methods,  sptieradlyoinacpmbinagignoup and then cyanization

to give a CW& formula 1 , followed by hydrolysis of
t he conpoun , group. Lithiation in the step preparing
conmpound 1Q from 25 conpound $ is usually carried out by allow ng conpound

$ to be acted on by an organi%)li{tﬁwmreagent (for exanple
n-butyllithium lithium2,2,6,06-tetranet hyl-piperidide)g in an inert

solvent (for exa e tetrahydro i et hyl
( % ietrany 25“{2’5@:0 2
I s —> W%
v~w
o]

o 3) acid
8 4) deketalation
10
1 ) CH2=PPh3
) 2) hydro-
reduction boration
OH OH
t
uz o
t 0 !
V~w 6~w O
o o
12 _ 1
1) introduction of
a leaving group _
2) CN oxidation
CN COOH
uft lleI'OlYSis ] u’t
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ether). is WD 01114376 PCT/JPOQ 05427 58 Reaction tenperature is usually
from-1201 to O, preferably from-100r, to -501C and reaction tine is

pr ef er abl WOfo134376& hour to 4 hours. Reaction between thePCEFIBIO{GS423 | it hio
type and a 5 ketone of the general fornula Qis usually carried out in an
I nert solvent (for exanple tetrahydrofaffan, diethyl ether). Reaction
tenperature is preferably from-1001C to roomtenperature and reaction
time is preferably from10 10 minutes to 2 hours. The resulting conpound
can be lactonized by treating with an acid (for exanple hydrochloric acid,
sul furic awheyeinRbacrepresenpsrhbydrogen prehalagen:from O to the boiling
point of a solvent used and reaction tinme is 15 preferably from 30 m nutes
to 8 hour sSPhCERPERRENLS. PRARYS prepared by subjecting the resulting

| actone typg to deketal ation according to. t onve oaI

Reacti on tg qﬁ%"f% Heé}é’xﬁ} npgesgittbﬁ:[eﬁew- BWPFnBEg&lnt of a
sol ventg usgg reactlon time is preferably from1l hour to 24 hours. The
nmet hod use cbnvertlng oxo group to hydroxynethyl group, which is well

known in tge ﬁl eydafll wohawe neh ¥k ﬁdéafﬂ{?é)eaﬁl@iiéﬂ aBov8s step for
prepari ng 25 corrpound 11 from conpound 1Q and the step is usually carried
out by reacting amhisoprbdicticenm procesanpefers to the process For
preparing compound of the general formula (VI-1). The
compound represented by the general formula of (VI-1) is
10 novel compound, which is not disclosed in the literature.
The compound can be produced according to the present
production process, that is, a compound of the general
formula 8 is subjected to lithiation, reaction with compound
9 and lactonization wlith an acid, followed by deketalation
15 to yleld a compound of the general formula 10; and 1)
methylene group is introduced to the compound 10, which is
followed by hydroboration to give a compoutid of the general
formula 11, and the compound 1is subjected to oxidation
react:i.on, or 2) the compound 10 is reduced to give a compound
20 of the general formula 12, which is subjected to introduction
of a leaving group and then cyanization to give a compound
of the general formula 13 , followed by hydrolysis of the
compound 13 at the cyano group.
Lithlation in the step preparing compound 10 from
25 compound 8 is usually carried out by allowing compound 8 to
be acted on by an organic l:_Lthium reagent (for example
n-butyllithium, lithium 2,2,6,6-tetramethyl-piperidide)
in an inert solvent (for example tetrahydrofuran, diethyl

ether).




met hyl enetri phenyl phosphorane to i ntroduce a nethylene group, followed by
hydroboration in an inert solvent (for exanple benzene, toluene, methylene
chl ori de, ?ﬂhﬁh&ﬁ@r”‘ WO 01/ 14376 PCT}JP00/ 05427 59 acepepivobihdssr
tetrahydrofuran, dinethylformanmide). In both steps for introducing
met hyl ene group and for hydroboration,ggeaction tenperature is preferably
fromor, to the boiling point of a solvent used and reaction tine is 5
preferably from 30 n1nutes to 8 hours. The nmet hod used for X|d|239

field of

hydr oxynet hyl grou‘fP‘E‘b ‘t‘hr‘iﬁﬁ@ﬁrﬁr‘b‘{ﬁ) ww#@v@mm Kniafh™i %ot R

organic chem appI| to tsep g o]

(VI-1) fr om® @%ﬂb& théog’t ep 53 ?I y&g{jir glgggé op fgtq'gg) g5| ng an
oxi di zi ng a%ﬁtg e&l&ﬂlyﬁ%;%iﬂllumtﬁﬁ{ it1faf sk @2 catal ytic amount of
rutheniumchloride, in an inert solvent (for exanple benzene, tol uene,

met hyl ene chl ori deReaction cbetweenc&heniresukting nkitlyldéotypel dadd #&eacti on
tenperature is preferably from0O Cto the 15 boiling point of a solvent
used andbr ekettione wif¥hes geperhds fprpulpoth 39 nenally earsiedeut me

met hod used for redUC|n 0X0 group to h drox oup, which is well known
in the fiel &Dofiwa‘én?e YRBE g(tfr%%p 9’6% é%ml‘ag’ad?efﬂ’ﬁémsrt piethyl

pr epari ng cogg% from 20 conpound IQ and the step is usually carried
out by usln edu0|ng agent (for exanple sodlun1borohydr|de | 'ithium
borohydride), in gfddefdn éélh &‘P&t‘%é?r %k@r‘&%ﬂ% £rofthEgPt €6hanol
tetrahydrofuran or a mxture thereo action tenperature 1s preferably

from-20t t@oovh GempPeraithirec amid cmaatdmn st:lmeefﬁ Patefdraviy Exromuies to 4
hours. 10 minutes to 2 hours.

The resulting compound can be lactonized by treating
with an acid {for example hydrochloric acid, sulfuric acid).

Reaction temperature is preferably from 0T to the
boiling point of a solvent used‘ and reaction time 1is

15 preferably from 30 minutes to 8 hours.

Compound 10 can be prepared by subjecting the
resulting lactone type to deketalation according to the
conventional method.

Reaction temperature 1s preferably from 50C to the

20 beiling point of a solvent used and reaction time is
preferably from 1 hour to 24 hours.

The method used for converting oxo group to
hydroxymethyl group, which 1is well known in the field of
organic chemistry, can be applied to the step for preparing

256 compound 11 from compound 10 and the step 1s usually carried
out by reacting compound 10 with for example
methylenetriphenylphosphorane to introduce a methylene
group, followed by hydroboration in an inert solvent (for

example benzene, toluene, methylene chloride, chloroform,



The net hod used for converting hydroxy group to cyano group, which is well,
known in the field of organic chem stry, can be applied to the step for

pr epar i ngwod3edT6d 13 from conpound 12, and the step | PCHIPWIOS42ICcarri ed
out by reacting WO 01/ 14376 PCT/ 3P00/ 05427 60 conpound 12 with for exanpl.e
met hanesul fonyl chloride, p-toluenesud¥onyl chloride, or the like to ‘
convert hydroxy group to a leaving group in the presence of base (for

exanpl e tatetbyheriine, Rytrdiny@rofudidm)athdotKPPedinamifg)o resulting
conmpound with a cyanide (for exanple sodium cyanide, potassium cyanide,

t et raet hyl ammoni dm boihisieeps tfar dbtrpdacing netbydendcgrodpamt €pxf or
converting hydroxy group to a leaving group is usually carried out in an
i nert sol vemdroborationp| reactien: komperatnrer 18 orefenably rfror 0|

tate, tonitri t et drof ur di met hyl f ' . Reacti
Cemper ot ur £0. 48 ot Cing RO P H sup S ke R omod i e Tomy Sl £Pon ¢ e
' f 0.0 : f ti i th
cyani act| SPEEERFRTLE £ROB S0 At U 0 MRSITP T (FOr ol e

tetrahydrof uran, rnd p¥eRea d588!#oF (i 1EE Uy NY IRyl todi met hyl
sul foxide). Reaction tenperature is preferig%fy frorﬁyg%t 1{olgllzo and

reacti on tcarboxyprgfeupblwhichhns wied1?knbwnr in thelrfield ofobrgaamne group,
which is well known in the 20 field of organic chem stry, can be applied

to the stepheBisty¥eran ke aprpdeddq vheistep foxr pyepardng compoundno group
O oo el Pt A W Fp o5 Wneals i 8582
hydr oxjgle. i 285k Ui D #1% fifg agent such as sodium periodate and a
catalytic amount of ruthenium chloride, in an inert solvent
(for example benzene, toluene, methylene chloride,
chloroform, acetonitrile, dimethylformamide).

Reaction temperature is preferably from 0C to the

156 boiling point of a solvent used and reaction time is
preferably from 30 minutes to 8 hours.

The method used for reducing oxo group to hydroxyl
group, which is well known in the £field of organic chemistry,
can be applied to the step for preparing compound 12 from

20 compound 10 and the step is usually carried out by using a
reducing agent (for example sodium borohydride, lithium
borohydride), in an inert solvent (for e#émple water,
methanol, ethanol, tetrahydrofuran or a mixture thereof).

Reaction temperature is preferably from -20C to 50T

25 and reaction time is preferably from 10 minutes to 4 hours.

The method used for converting hydroxy group to cyano
group, which is well known in the field of organic chemistry,
can be applied to the step for preparing compound 13 from

compound 12 and the step is usually carried out by reacting

;e



25 cal ci um hydroxide), in a solvent (for exanple nethanol, ethanol,
t et rahydr of uran, di oxane, water or a mxture thereof). Reaction

t enper at ur gpg guysRf erably from 50t to:+ he

boi | i,.ng poi nt pei/mmesahvent used

and reaction tine is WD 01/ 14376 PCT/ JP00/ 05427 61 preferably from1 to 48
Conpounds of the general formul gp(Vl-1) have two kinds of
stereoi soners represented by the general formula (VI- 1-a) or (VI-1-b):

hour s.

wher eint
st er eoi s0rrE{)staaaehes&a&ahgueéhibemé hebfnﬁﬁdl u&kebfot&&mmm&

such as chromat ogr aphy,

tt(y@%'mea 8 1% H:l{: f:'o‘f.k eﬁanﬁépalé %tﬂaﬁegui)foﬁgh. o%:ly e, 1-b

ave the sane S as glven

fractional recrystallization, and the I ke.

) 5
net hod

Conpounds ofjrbhp yeaeclehving gromp ik ﬂxaabfesa@ﬂb-oﬂbla)seceﬂob@xmw ed by
using an internedi ate product which is obtained by separation of the
st er eol sorrets'iethnmémgﬁﬂeralpﬁd&%ﬁm)nd 1flollowed 1by 15eeskpsandsth# the

forrrula

gener al

10

15

20

25

resul%ing compound with a cyanide (for example sodium
cyanide, potassium cyanide, tetraethylammonium cyanide,
tetrabutylammonium cyanide).

The step for converting hydroxy group to a leaving
group 1s usually carried out in an inert solvent (for example
methylene chloride, chloroform, ethyl acetate, acetonitrile,
tetrahydrofuran, dimethylformamide). Reaction temperature
is preferably from -20C to room temperature and reaction
time is preferably from 10 minutes to 8 hours.

The step for reacting with a cyanide is usually carried
out in an 1inert sclvent (for example tetrahydrofuran,
dloxane, dimethylformamide, N-methylpyrrolidone, dimethyl
sulfoxide). Reaction temperature is preferably from 50T
to 120C and reaction time is preferably from 2 to 24 hours.

Hydrolysis of cyano group, which is well known in the
field of organic chemistry, can be applied to the step for
preparing compound (VI-1) by hydrolysis of the cyano group
of compound 13 and the step is usually carried out by using
an acid (for example hydrochloric acid, sulfuric acid) or
a base (for example sodium hydroxide, potassium hydroxide,
calcium hydroxide), in a solvent (for example methanol,
ethanol, tetrahydrofuran, dioxane, water or a mixture
thereof).

Reaction temperature is preferably from 50C to the

boiling point of a solvent used &and reaction time is



comercially available, or are prepared according to the conventional

net hod, the nethods described in Exanples, or the |ike nethods, optionally
i n conmbi nWO4378he utility of conpounds of the present PCEMRINGSXT as 20 a
medi canment is proved by describing NPY antagonistic activity, for exanple,
in the foll owi ng pharmacol ogi cal testtd. Pharmacol ogi cal Test 1 (NPY bind "’
ng inhibition test is WD 01/14376 PCT/ JP00/ 05427 62 cDNA sequence encodi ng
human NPY pfeféfapler £romni etsauBonaurpat ent publication nunber W96/ 16542]
was cloned into expression vectors pCDNA3, pRc/RSV (nmade by |nvitrogen
Inc.) and pCl - ne€oppayadsyoPthe-genenal )Eormu@ SVabiaihave dworktndsn
vectors were transfected to host cells CHO and LMtk-) {Amerlcan

Type Cul t R thRFeRisONers FepRessRted PE &%t&ﬂﬂﬂfﬁf Ferer Iy s(¥E-t he

Nat i onal f_aﬂ n%[ g& %@'6 ces of the United States of Anerica, 84:
7413(1987) 3 %1 X ‘receptor expression cells. 10 A nenbrane sanple
prepared fromthe cells I.ch expressed NPY Y5 recgptor was incubated
together with a test ‘conmgdund and [1T5I]peptideYY RRRY (20, 000cpm) in an

assay buffer (25mM Tri H pH7. 4, contai ni pg&atiiv nmagnesi um
chl oride, 1mM phenyl me | fonyl flI uori de, O. 3 bacitracin and 0.5%

bovi ne serum al bum_n) % )G for 2 hours, thew tered through a gl ass
filter GF/C and QN 5mM Tri s buf @t pLPCA) contai ning 0.31 BSA.
The radioactivi oi| thegcake on the gl ags f|| t erpwas neasured.

Nonspeci fic bi ndwﬁgv o pasured in the pN@ o Of 1A M

5 (VI-i-a) (VI-1-b)

wherein t, u, v and w have the same meanings as given above.
These stereoisomers can be separated from the mixture
by the conventional method such as chromatography.

10 fractional recrystallization, and the like.

Compounds of the general formula (VI-l1-a) or (VI-
1-b) can be prepared by using an intermediate product which
is obtained by separation of the stereoisomers of the general
compound 11, 12 or 13.

16 Compounds of the general formula 8 or 9 are
commercially ava:l,lable_, or are prepared according to the
conventional method, the methods described ln Examples, or
the like methods, optionally in combination.

The utility of compounds of the present invention as

20 a medicament 1is proved by describing NPY antagonistic
activity, for example, in the following pharmacological
tests.

Pharmacological Test 1 (NPY binding inhibition test)




20 peptideYY and a 50% I nhi bitory Concentration (1C50) of the test
conmpound agai nst specific peptideYY binding was determ ned [Endocrinol ogy,
131: 2090( 3§ é)asrsThe results are sunmarized in Table lpcidpfsail 25
Inhibitory activities on NPY receptor binding WO 01/ 14376 PCT/ JP0O0/ 05427
63 Comounds 1C50 (nM) Exanple 1 1.2 dxanple.9 0.72 Exanple 23 1.9
Exanple 26 2.5 Exanple 32 0.91 Exanple 44 1.5 Exanpl e 50 0.48 Exanple

55 0.59 As shown a e, conpounds of t ventlo i nhj bi t ed
onti dove (NBY otV Seaatie Stoddiras Baran o duRe) 8 Lleeclltor °0
Test 2 (Ant 390kshiataghid Yadhdd ti&?%ﬁu@tﬁ:éfftﬂ%ﬁ/ hefugpl dge cannul o

(external diraneter O. i'nternal | amet er engt was I nserted

st er eot axi cloy onao nﬂ&t regon aveEBbry CPEDNARS ? RcyRsy Jmddd Sy 7- 8
weeks ol d, 200-300g) anesthetized with pentobarbital (single

I ntraperi tor:[aali‘bauhg’emi Ihea) i and @gCHOnep Kaladenbyf Pxexiehgy Imken} al Teks n. The
top of the cannula was | ocated 0. 9rm behind bregma, 1.2nmmto the right of
medi an | Pne obf@inesAxpEegsion veokorswaregtransfesiedsothost arkls

i njection needle
J cos-7 CHO and ELM(tk-) (American Type Culture Collection)

by cationic 1lipid method [Proceedings of the National
Academy of Sclences of the United States of America, 84:
7413(1987)]1 to give NPY Y5 receptor expression cells.

10 A membrane sample prepared from the cells which
expressed NPY Y5 receptor was incubated together with a test
compound and ['*I]peptideYY (NEN) (20,000cpm) in an assay
buffer (25mM Tris buffer, pH7.4, containing 10mM magnesium
chloride, 1mM phenylmethylsulfonyl fluoride, 0.1%

15 bacitracin and 0.5% bovine serumalbumin) at 25C for 2 hours,
then filtered through a glass filter GF/C and washed with
5mM Tris buffer (pH7.4) containing ©0.3% BSA. The
radioactivity of the cake on the glass filter was measured.
Nonspecific binding ﬁas measured in the presence of 14M

20 peptideYY and a 50% Inhibitory Concentration {IC50) of the
test compound agalnst specific peptideYY binding was
determined [Endocrinology, 131: 2090(1992)). The results
are summarized in Table 1.

[Table 11}
25 Inhibitory activities on NPY receptor binding



Is inserted into the guide cannula, the needle extends 2 nm beyond the tip
of the guide cannula and reaches the lateral ventricle. After about 1-week
recovery WOL3$76 bovi ne pancreatic pol ypepti de (bPP, 5®gr/aENeios42? head,
0.01M pH7.4 20 phosphate buffered saline solution containing 0.05% bovi ne
serum al bum n) was injected into the |68t eral ventricle. A test conpound °
suspended i n aqueous 0.5% net hyl cellul ose was adm nistered orally 2 hours
before the adm nistration of bPP V\D 01/ 14375 PCT/ JPOO/ 05427 64 and the

f ood bonsunpt i orP—was—red—i&ed—a3—RoH 5 er admnistration of DbPP.
Conpounds of thi S_L-MMSU g 1650, inhibited the increase in food
consunption i ndyced Eijmnple GNPY 5 Hedol o;ue) whi ch was admi nistered to the
| ateral ventriclle. (Bxmnpbel® of |t heOF@nerpl fornmula (1) can be

adm ni stered ordl| ymamreetaercl |y 1a@nd mFly be fornmulated in the form
suitabl e for adni ni ExampleRe 0 {rovige anjagent for treat nent of various
di seases rel ated t ogyR¥n W'th 10 igghude} for exanple, cardiovascular

di sorders (for gxang PE{ t ensi oj, g neppropat hy, heart disease,
vasospasm artgrio ISy, dent 91?8 nefvous system di sorders (for

exanpl e bulim a, %5 anxi eL&sgsel rure, epilepsy, denmentia, pain,

al cohol i sm drug =5 ¢ e—1+b di seases (for exanpl e obesity,

di abetes, hormone abnormality, hyperchol esterol em a, hyperli pi dem a),

sexual and reproductive dysfunction, gastro-intestinal notility disorder,
respirat ory d| soh8cFhowm Ghawea COMPOUNds aﬁcbhism@m‘éiw Rotentkerabl y,

PE: |Sm a n :I}/'Eegopep%qu aMP§h%omo ogue L Id(:i. uéc? Npgrrpounds of

5 receptors. B
Pharmacological Test 2 (Antagonistic effect on bPP-induced
feeding behavior)

A guide ca_tinula (external diemeter 0.8mm, internal
diameter 0.5mm, leingth 10mm) was inserted stereota:ﬁicly into

10 the right 1atera1 ventricle of male SD rats (7-8 weeks old,
200-300g) anesthetized with pentobarbital (single
intraperitoneal a__dmin:l.stration of 50mg/kg) and fixed by
dental resin. The top of the cannula was located 0.9mm
behind bregma, 1.2mm to the right of median line and 1.5mm

156 depth from the bra_in surface so that, when injection needle
is inserted into .t.he guide cannula, the needle extends 2 mm
'beyond the tip of: the guide cannula and reaches the lateral
ventricle. After about 1l-week recovery period, bovine
pancreatic polypeptide (bPP, 54 g/104L/head, 0.01M, pH7.4

20 phosphate buffered saline solution containing 0.05% bovine
serum albumin) was injected into the lateral ventricle. A
test compound sus_pended in aqueous 0.5% methylcellulose was

administered orally 2 hours before the administration of bPP

R METL R e v e L




I nvention can be adm nistered after being fornmulated. together with

phar maceutical ly acceptable additives, into an appropriate preparation
accordi ng i éagsgode of administration. For said additpagsesesdaese which
are 25 usually used in the field of pharmaceutical fornulation may be
used, for exanple, gelatin, |actose, syg ose, titanium oxide, starch,"
crystalline cellul ose, hydroxypropyl nethylcellul ose,

pet o &t o *HanbaP ks OERIRYE e kR, Qo e "3, Hdurt Sfcer
al um nate, %{&HM. P]gﬁaq:q_loq{ WP ppgsphate, citric acid, sodiumcitrate,
y

hydr oxypr op cellulose, sorbitol, sorbitan fatty acid ester, polysorbate,

sucrose fatty. acicbmisdwtids pF Yhigcihvégtton hyIGRIEICAPEL ¢ AXMADbDEd S
pol yvi nyl pyrrol i done, magnesium stearate, light silicic anhydride, talc,

veget abl e oithe btmeyéasée cdmol fogdmconsumptioqn opnfiucedglbx obPPpol NBY kyl ene
glycol, cyclodextrin or h droxypropﬁl tcycl odextrin. A mxture with said
&

addi ti vel mhpmedogyerhvhich was adyispdstezed b W latpraprantoirles or
ot epar at i ons. (1or SRR, HEC U deREra, XBRENS (0L iedH ot ons
T cror ARG TeRLIA, bECDRLSUESaLEY | kOl Wy Winlfacl
prepar at i ongn\hé e sk suditablleV £8r WARLSDSEEILEL o1 t‘&ﬁFEvaan&ﬂﬂ_gent
appropriate nedia when used and especially injectable preparations may be
di ssol ved ofosuspreada®ntn gfhywixricus cdlseaseserelagbdc ive NPXgl wthich i f
necessarl%l, ig’t(ﬁ%r&gl'l %/oi' %gtigtlgig ,V\gégdfoegigglr.ag rcll(:jl.so.l:'de'.r:s {for example
hypertension, nephropathy, heart disease, vasospasm,
arteriosclerosis), central nervous system disorders (for
example bulimia, depression, anxiety., seizure, epilepsy,
dementia, pain, alcoholism, drug withdrawal), metabolic

15 diseases (for example obesity, dliabetes, hormone
abnormality. hypercholesterolemia, hyperlipidemia),
sexual and reproductive dysfunction, gastro-intestinal
motility disorder, respiratory disorder, inflammation or
glaucoma and the 1like, preferably, bulimia, obesity,

20 dlabetes and the 1like. In clinical use, compounds of this
invention can be administered after being formulated,
together with pharmaceutically acceptable additives, into
an approprlate preparation according to the mode of
administration. For said additives, those which are

26 usually used in the field of pharmaceutical formulation may
be used, for example, gelatin, lactose, sucrose, titanium
oxlde, starch, crystalline c¢ellulose, hydroxypropyl
methylcellulose, carboxymethylcellulose, corn starch,

microcrystalline wax, white petrolatum, magnesium



20 preservative. Such preparations may contain 0.1 to 100 w.% preferably
1.0 to 60 wt A % of conpounds of this invention and mnay also contain

t her apeut WeHI1Y376f f ect i ve ot her conpounds. The conpoundFCIIPAWNS4LTr esent

i nvention can be used 25 in conbination with other agents useful for
treating netabolic and/or feeding dis8®ders. The individual conponents of
such conbi nati ons can be adm nistered separately at different tines during

t he cour semefthiasdidmatedr alamdnatet | mnhydhouisiedaliciumgphosphRatet i on
forms. The WO 01/ 14376 PCT/JP00/ 05427 66 instant invention is therefore to
be under st od8rde eabidei repdium idirate) mhyvdroxypnopyheoedlmlase.cr nati ng
treatnent and the term"adm nistering” is.to be iinterpreted accordingly.

It will beSgk8ditoluoFombditam,fatly,acid §sten, RRLYSATIbEte.FUCTAFSUNds of

foeding aresrasets ¥eiilr. BOEPbRr A Rytonsr nbBRBbRRALER GeboL A}
phar macgut bgg&ﬁamﬁﬂﬂa&m.ul nighebifd! ISbdFAEPO! | fgnen,@/ﬂ]a]é geding

: . 1
di sorders. When cdénpounds of thisS invention are used Clinically, the

dose and f aahyasdyenf tddaagredelalibe vdll ,cHedeyindlaghoDoyun Aeabde, age,
body wei ght, the degree of synptons and the kind and range of the desired
treat ment prbpyileneA glyegl, dpodyadkydensiuglycels. caydbodextninpogf er abl y
0.03-3ing/kg 15 orally, or 0.001-10ng/ kg, preferably 0.001-0.1ng/kg

par ent er al PyargxyPEopyly qvelodextyiidfiqose or in divided doses. An

ordinarily skilled vl Gl M er S £1d "ShA 21965 may be formulated in

10 the form of solid preparations (for example tablets,
capsules, granules, powder, suppositories); or 1liquid
preparations (fof example syrups., elixirs, injections).
Such preparations may be fox_-mulated according to techniques
well-known in the art of pharmaceutical formulation. Liquid

15 preparations may be in the form of preparations which are
dissolved or suspended in water or other appropriate media
when used and especially injectable preparations may be
dissolved or suspended in physiological saline or glucose
solution if necessary, optionally together with a buffer and

20 preservative.

Such preparations may contain 0.1 to 100 wt.%,
preferably 1.0 to 60 wt.% of compounds of this invention and
may also contain therapeutically effective other compounds.

The compounds of the present invention can be used

25 in combination with other agents useful for treating
metabolic and/or feeding disorders.  The individual
components of such combinations can be administered
separately at different times during the course of therapy

or concurrently in divided or single combination forms. The

e AT M N A e




clinician c
the drug re
condi tion.
are provide
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an readily determ ne and prescribe the effective 20 anou
quired to prevent, counter or arrest the progress of the
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subj ect conpound (2.44g). (2) Preparation-of

2- benzyl - 1"
10

15

20

aned/orb feedingr ddsprders.

When compounds of this invention are used clinically,
the dose and frequency of dosage may be varied depending upon
the sex, age, body weight, the degree of symptoms and the
kind and range of the desired treatment effects. A daily
dose for an adult is 0.01-100mg/kg, preferably 0.03-3mg/kg
orally, or 0.001-10mg/kg, preferably 0.001-0.1mg/kg
parenterally. preferably in a single dose or In divided
doses.

An ordinarily skilled physician, veterinarian or
clinician can readily determine and prescribe the effective
amount’of the drug required to prevent, counter or arrest

the progress of the condition.

Best Mode for Carrying Out the Invention

26

The followling examples are provided so that the
present invention may be more concretely illustrated but
they should not be construed as limiting the invention in
any way.

Unless otherwise noted, melting point was measured

by MP-S3 Model (manufactured by Yanagimoto Seisakusho) and

over
| u

ive the



1',6' -di hydro-spiro[ 1Hi soi ndol e-1,4' (5 H)-pyridine)- 20 3(2H)-one To
N-benzyl - N- (1-tert-but oxycarbonyl -1, 2, 3, 6-

t et rahydrWO\WA4E®- 4- y| ) - 2- i odobenzam de (2. 4g) dissol ve@CTIPRORSEIonitril e,
pal | adi um acetate (80ng), triphenyiphosphine (187ng), anhydrous K2CGO3
(987nmy) and 25 tetraethyl ammoni um chl 08T de (591ngy) were added and stirred -
at 80 C for 6 hours. The reaction m xture was poured into water and
extracted daibklosed incdamis. spdrlfidytionevitkoutagerrestidhi.ed over
anhydrous Na2SO4 and concentrated. The residue was purified by colum
chronat ogr &pappde dilica gel WO 01/14376 PCT/ JP00/ 05427 68 (hexane/ et hyl

acetate=4/1 to 1/ %) to gi ve the sub'l ect coEound (1.64g). (3) Preparation
of 2-benzy St s SRR
. - gy

but oxycar bgpyl SRLL Gkt S0

sol uti on of“ZoBENZyr—1 -t e VAR =
1,6 - dshy%gswbghyéﬂiw ! ﬂqﬁy{ﬁ;ﬂwyﬁéﬂtnﬁhoﬁyéaﬁongme (1. Q) in
chl oroform (20nL) ", trifluoroacetic acid (20nL) was added and the m xture
was stirred,298,i6-tetrahiférodrriciint- Oy ) X2 cicdobencantaat r at ed. The

resi due was dissolved in nmethanol and hydrogenated with 4M hydrogen

chl ori de/ et hyl adet sixture heofHr dctret dhuboryparbanyilnd ~-pipesidanel at m of
hydrogen for 14 hours. The cat alg noved by filtration and the

|
filtrate whd-ddgdcand Reneylami f('ltffév'\’la?";s‘l égé,s%caﬁgo%% Yoduens GAPAAr oxi de
5m.), di-tert- tvl. di t 655 d dj 10zL dded d
(o] 5 SESPRES af T G, bS50 o

10 Toluene (30mL), o-iodobenzoyl chloride (1.13g) and

triethylamine (0.70g) were added to the residue and the
mixture was stirred at 80 C for 2 hours. The reaction
mixture was poured into water and extracted with ethyl
acetate. The ethyl acetate layer was dried over anhydrous
15 Na,SO, and concentrated. The residue was purified by column
chromatography on silica gel (hexane/ethyl acetate=4/1 to
1/2) to give the subject compound (2.44g).
(2) Preparation of 2-benzyl-1’'-tert-butoxycarbonyl-
1',6"'-dihydro-spiro[1H-isoindole~1,4"'(5 'H)-pyridine]-
20 3(2H)-one
To N-benzyl-N-{(l-tert-butoxycarbonyl-1,2,3,6-
tetrahydropyridin-4-yl)-2-iodobenzamide (2.4g) dissolved
in acetonitrile, palladium acetate {80mg) .,
triphenylphosphine (187mg), anhydrous K,CO, (987mg) and
25 tetraethylammoﬁium chloride (591mg) were added and stirred

at 80C for 6 hours. The reaction mixture was poured into
water and extracted with ethyl acetate. The ethyl acetate
layer was dried over anhydrous Na,SO, and concentrated. The

residue was purified by column chromatography on silica gel




reaction mxture was poured into water and extracted with ethyl acetate.
The organic | ayer was dried over anhydrous 20 Na2SO4 and concentrated. The

resi due Wasydbradiced by columm chronttography on silica 9?/?1’0() ane/ et hyl
acetate=4/1to /62) to give the subject conpound (200rrgf 4) Preparatlon

of spiro[ 1Hi soi ndol e- 1, 4" - pi peri di ne] -gg(2H) -one hydrochl ori de 23
2- Senzyl -1' -tart - but oxycar bonyl spiro[ 1H

(235m) | n ICETRRIAEHE pebfetesRin e "y aling iEe ndoibaegs "

m nutes. To ddndERf ture was added net hanol, neutral lzed with a
saturated ammo Jﬁ%um V\A%%‘igélf?im PCT/ JPO0/ 05427 69 chI ori de aqueous sol ution

and extractq@wpﬁﬁmiapmﬁt@.beJquﬁti ayer was dried over
anhydrous Na2SO4 and concentrated. The residue dissolved in nethanol was

stirred togatterycaxbonii dpidrajdidi-icddindoelbs €t /) -pipdcidins ] 5B(EHjor 5 1
hour. The reaction solution was concentrated to give the subject conpound

(591ny) . BLHAWR (300MHz, DMSO d6, Oppn): 1.70-1.90 (2H, m), 2.00-2.20
2H m, 3.00-3.20 (2H 0-4. 40, (2 7.51
ElH n? J=7. 5Hz) 5§W%‘P+Ptf n gf) %(J?e’%’ﬁﬂ ; Eﬁrh&Ptﬁ’Wﬁa’?hBW L (5)

(1570 di sdoinod SopndEde BT ETHAgEE S ABE ml e A Appe 2 ophenone
THETs™ cge G TS (1., M3 St om0 Pk TuGEUeg koda b
acet ate. Thd 20mJa)nweas|eddsd and the mdxture wadnstiawred for 1 hour. The
10 reaction mixture was concentrated. The residue was
dissolved in methanol and hydrogenated with 4M hydrogen
chloride/ethyl acetate in the presence of 20% palladium
carbon at 1 atm of hydrogen for 14 hours. The catalyst was
‘removed by filtration and the filtrate was concentrated. To
15 the residue, aqueous 1N sodium hydroxide (5mL}, di-tert-
butyl dicarbonate (655mg) and dioxane (10mL) were added and
the mixture was stirred at room temperature for 4 hours. The
reaction mixture was poured into water and extracted with
ethyl acetate. The organic layer was dried over anhydrous
20 Na,SO, and concentrated. The residue was purified by column
chromatography on silica gel (hexane/ethyl acetate=4/1 to
1/2) to give the subject compound (200mg).
(4) Preparation of spiro[lH-isoindole-1,4’-piperidine]-~
3(2H) ~one hydrochloride
25 2-Benzyl-1’-tert-butoxycarbonylspirol1H-
isolndole-1,4"-piperidinel-3(2H)-one (200mg) was added to
metallic sodium (235mg) in ligquid ammonia (10mL) and the
mixture was stirred for 30 minutes. To the reaction mixture

was added methanol, neutralized with a saturated ammonium



Na2SO4 and evaporated. The residue was purified by colum chromat ography .

on silica gel (hexane/ethyl acetate=4/1 to 1/2) to give the subject
conpound W®.0143376 20 (6) Preparation of N (4-benzoyl phenPCrAaBeo/05427
oxospiro[isoindoline-1,4"-piperidine]-1-carboxam de A m xture of
spi ro[ 1Hi soi ndol e- 1, 4' - pi peri di ne] 3(®H) - one hydrochl oride (48ny),

triethylamne (0. 14nL) and phenyl N-(4-benzoyl phenyl)carbanate (58ng) was

stirred i nchiorddecagheousaso Bt {oh @ndefitratteld witRasinyl adetiaties Was
poured into water and extracted with chloroform The organic |ayer was

dried overTanhy@IrmiNaZ&ﬂelanUasccﬁni@ﬂrm@d' apkydrondudNay§®,pand i ed by
colum chromat ography on silica (hexane/ et hyl acetate=4/1 to WD

01/ 14376 P@P?PB%’G&&Z‘? The ﬁ?%d'gﬁ&ia%vaq i"?ééeﬂlﬁﬂ?ét‘mﬁ stdxxedhexane

to give th ect es stals( t|n poi nt

253:). n%SgFPg?erwﬁgﬂﬁ&oﬁYgrg gg‘g'%ﬁ?’éf‘gﬁbf%%lﬁéﬁq tﬁﬁ? ag 'y nmanner

as Exanp 315.&@ by & M eid b’ tidn WhsPESROYLhPRRRER) érdag?; eused in

Exanpl e 1 the corresponding naterials, respective rrp e 2 10
- 0X0- N- ( 5- gaBgvlot2 cympdtind/ | (5nigf | soi ndel i ne-1. 4" -
pi nerdi nel -1"'-carboxam de nelting point 286-2871 Exanple 3 15
N-- (7-nethyl -2- rB-NMR- 33000z ,r GMSOidydold ppm): 41.70-1.90 (2H, m),
pi peri di neJ -1 -car boxam ds nelti ng oi nt 194- 196t
.00-2,20 (2H, m),300 (2H,m), 4.20-4.40 (2H, m), 7.40

(1H, 4, J=7.5Hz), 7.51 (1H, t, J=7.5Hz), 7.59 (1H, ¢t.
10 J=7.5Hz), 7.84 (1H, 4, J=7.5Hz).
(5) Preparation of phenyl N-{(4-benzoylphenyl)carbamate
To 4-aminobenzophenone (1.97g) dissolved in pyridine
(50mL), phenyi chlorocarbonate (1.38g) was added at 0C and
the mixture was stirred at room temperature for 1 hour. The
16 reaction mixture was poured into water and extracted with
ethyl acetate. The organic layer was dried over anhydrous
Na,SO, and evaporated. The residue was purified by column
chromatography on silica gel (hexane/ethyl acetate=4/1 to
1/2) to give the subject compound (3.1g).
20 (6) Preparation of N-(4-benzoylphenyl)-3-
oxospiro[isoindoline-1,4'-piperidine]-1'-carboxamide
A mixture of spiro[lH-l1soindole-1,4°'-piperidine]-
3(2H) -one hydrochloride {(48mg), triethylamine (0.14mL) and
phenyl N-(4-benzoylphenyl)carbamate (58mg) was stirred in
25 chloroform at 80C for 2 hours. The reaction mixture was
poured into water and extracted with chloroform. The
organic Jlayer was dried over anhydrous Na,SO, and
concentrated. The residue .was purified by column

chromatography on silica gel (hexane/ethyl acetate=4/1 to



Exanpl e 4 20 Preparation of N-(4-benzoyi phenyi)-2-methyl =3- oxospiro f isoi
ndoli ne-1.4" -piperidine] -1 "' -carb xam de The subject conpound was

obt ai ned i j.m|lar manner as Exanple 1-(6) by rep
spi ro[ | Hi WO 813l 14 - piperidine) . 3(2H -one hydochl oft HEIgesET oo

met hyl spi ro[ | Hi soi ndol e-1, 4' - pi peri di ngg - 3(2H) -one hydrochl oride. nelting
poi nt 154-1569C Example 5 ------ LT WO 01/ 14376 - - - -

O P00 0247y and vt A, som e tny i s et MRRkehe S GL0Y LR
oxospi rof i so/th HCatr ik iofe SERYL & S
P and phonyISHH{EFE pomipbufia () db Wlral U 850 s £ BXHATHY hOFn SO0

di met hyl - §H95Lde (2m) and stirred- together w th aqueous- | ON sodi um
hydroxi de (1211L) at roomtenperature for 30 m nutes. The reaction m xture
was poured into watempeandexdfaEkeaniplet 2 Hadihwercadbteinednin . thee
organic | ayer was washed with water (20nL) and saturated saline solution
(20nL), Bhemimtlax] maanenn@pdEXMMENE I &hdbyomepdEcingd. phenyl r ¥Nsi due
was purified by column chromat ography on silica_gel _(hexane/ethyl

acet at e=4/ 1 {t% oxiRbenyl lcarhanats psed, 18 dor otRhethe: 3)-to

gi ve the subject co s col or rystals (nelting-point
241-243t) . é@%%?&f?ﬁ@%é%‘ﬁt orﬁ‘?/ész‘;% Ained in the

Example 2
10 3-oxo-N-(5- -2~ -1.4'-

melting point 286-287C

Example 3
15 =(7- =2- -3- - ‘=

- -

melting point 194-196T

Example 4
20 ) -{4-be ~2- =3-

The subject compound was obtained in the similar
manner as Example 1-(6) by replacing spilro[lH-isoindole-
1,4°'-piperidinel-3(2H)}-one hydrochloride by 2~

25 methylspiro[lH-1soindole-1,4'-piperidine)-3(2H}-one
hydrochloride.

melting point 154-156T

Example 5



simlar manner as Exanple 1-(6) or Exanple -5- by using

spi ro[ i soqui nol i ne- 1(2H), 4' - pi peri di ne] - 3(4H) -one -- 20 hydrochl ori de and
phenyl o¢0o#a8i6e deri vatives ----correspondi ng to the mEEIPOGes4zONPOUNdS. -
- Exanple 6 - 3.4-D hyddro- 3-oxo-N-(5-phenyl -2- - 25 pyrazi,_ny7)snir

ogui no?i ne- 1(2H1=4' -p~ en ridinel -1' -71r ar boxam de -- nelting point 237-239t
- Exarrpl e 7 V\D 01/14376 PCT/JPOQ 05427 72 4-D

hydr o- N- (p : 8 )} banz anv) ,
oxospirori sogw noI i ne 1(2H) 4' - p| perl di nel -1' - car boxa i de nelti ng point
216- 2181anwﬂuimmumlzl_:

N-(4- tyl ph | ) - 3. 4-di hydr o- 3- - 11
) 4 -pi RARRRARLAR. Car boxant de. mel ¢\ ng. poi ntsG00t |10 Exanpl e 9
3. 4-Di hydro- 3- <N (1-(2-quinqglyl),-A4- . .
i dazot y1) sp? BireliaPAntRed st (4. 4 RAReF1810e] -3 (M908 de 15
| t C Ex 0
rre ID?%ygﬂHg 0XO0- ﬁ?? - 0X0- E{T%él@g% tetra?ny%ro 2- lizlap‘;#}‘"lyl)sp N-(4-

r 0[ | soquigEnZderphehyl ) carblhat8ci3img) were dissolved in dimethyl --

sulfoxide (2mL) and stirred together with aqueous 10N sodium
hydroxide (124£1L) at room temperature for 30 minutes. The
reaction mixture was poured into water and extracted with
10 ethyl acetate (20mL). The organic layer was washed with
water (20mL) and saturated saline solution (20mL), then
dried over anhydrous Na,SO, and concentrated. The residue
was purified by column chromatography on silica gel
(hexane/ethyl acetate=4/1 to 1/2) and recrystallized from-
16 chloroform-acetone (1:3) -to give the subject compound (81mg)
as colorless crystals (melting point 241-243TC).
cémpounds of Example 6 to 21 were obtained in the
similar ﬁanner as Example 1-(6) or Example 5. by using
spiro[isoguinoline-1(2H),4’ -piperidine]-3(4H)-one -~
20 hydrochloride and phenyl carbamate derivatives

corresponding to the desired compounds. T

Example 6

25 = - : = — ! — - . -
carboxamide
melting point 237-239TC

Example 7



20 parboxam da nelting point 220.5-222.21 Exanple 11 3. 4-D hyd
0-N-r5-(--ne. yl-1-nropenyl)-2-pyrazinyll-3- 25

oxospi ro[ | saseiraii ne- 1(2H) . 4' - pi i peri*tdi nel -1' - car boxanpgdemehbiseng poi nt
232.9-236.51C Exanple 12 WO 01/14376 PCT/JPOQ 05427 73

3: 4- Di hydr o- 3- oxo- N- ( 3- phenyl - 5- i sox_awol ;

| )sptro(isoquinoline-1(2H).4' -piperidine)-1' - carboxam de nelting point

239- 241t SSE?QﬁPh?ﬁki-F-fz m%¥hx1 % Fg}qf¥¥ﬁ¥ ?_
N-rl1-(7-benzo nranyj)-4-17m dazo y ydro- 3- Qxospi row
(1 soqui nol i g { e -1 10 nmel ting point

192-194° C Exanple 14 N II-(3 affluoronethoxyphenyl) 4-im dazol yl | - 3. 4-

di hydr o- 3- oxaxhoxamisien i viv nolins-1(2H).4' -piperidine)-1 15 carboxam de
melting point 161-1639C Exanple 15 3.4-Di hydro-3-oxo-N-f4-(2- 20 pridyl
r~Y?) phenyl | smm@itiﬂgugpmnkHZIﬁ;mXQﬁ% , 4 - p peri di nel -1
-carboxagi e nelting point 162-164t

Example 8

- - - - - -

melting point>300T

10
Example 9
carboxamide

15 melting point 264-266T
Example 10

20 carboxamide
melting point 220.5-222.2TC

Example 11

carboxamide
melting point 232.9-236.5C

Example 12



Exanple 16 25 N-(3-4-di iorophenyll-3.4-dihydro-3- oxoeptrQiaoq
noline-7(2H). 4" -pl peridinel-1'"- arboxam de nelting poi nt >300t V\D 01114376
PCT/ JPOO/ 9842143744 Exanple 17 N-, (1- (3chlorophenyl) -2CTiPa3a27yl | -3.4
-di hydro-3- oxos irofiso uinoline-1(2H). 4" -pi peridinel-1"- Carboxam de 5
nmel ting point 255-258t Exanple 18 3.4# i hydro-3-oxo-N (5-phenyl -
i azolyl )Spl rof i sogw neI I nn- 1(H) 4' - pi per| d| nej-1'- 10 carboxa ide nelting
4 EF ; B ’ ro5- (Zgyrldyl)-215
- car boxam de mel ting
poi nt 223- 288 A2 () 2.5R DA, : Rak 2 hrdzol yl) - 3-
oXo{ piro(i soqw n0|J ne- 1(2H) 4' - p| per| d| neI 1'- car boxam de mel ting point
144- 146t Eé%ﬁﬂﬂ-@ﬂﬂ N-(S—chl or h- 2-benzoxa2ol yl ) - 3i 4_ di hydro- 3-

oxcspi rof i soqui nol Iﬂ:e:i.ng ([) :I.ntP ztbeJ ﬂf%l -1 -

5
Example 13
carboxamide

10 melting point 192-194T
Example 14

15 garboxamide
melting point 161-163T

Example 15

melting point 162-164TC

Example 16
25 = = = = =3=

carboxamide
melting point>300C



car boxam de nelting point 256-258t WO 01/14376 PCT/ JP00/ 05427 75 Exanple
22 Preparation of N- (4-benzoyl phenXl) -3-

oxospi rof i @ 9&9 guran- 1(3H), 4' pi peridine)-1'- 5 rboxanm gepfptissspr € of
spiro[i sobenzofuran-1(3H), 4" - piperidine]-3-one hydrochl oride (48ny),

phenyl N-(4- benzoyl phenyl) carbanmate (§g8ng) and triethylam ne (0.214nL) in
chl orof orm (5nl) mas stirred at 80 C for 2 hours. The 10 reaction m xture
was pouredmgnto ? and extracted with chloroform (20nL). The organic

§ﬁ38

| ayer was sat ur at ed sallne sol ution (20nL) then dried over
anhydr ous 26 - ed by col um
chronatograp y'on'S| ) 1/2) and
recrystal l i agdsbieol2sbyuigbldne dnejuhi*ect conpound (81ng)

as colorless crystals (neltlng p0|nf 161- 163")' Exanpl € 23 20 Preparation

of 3-oxo- N crbpkamilde?- pyrazi nyl)- spirofisobenzofuran-1_(

) _4'-piperidine]-1"- boxamd (1) Preparation of phenyl N (5-phenyl -
pyra2|ny5)carbanaﬂ@lﬂiﬂ%MPQﬂﬂﬁnﬂﬁin te (15.05 nL) was added at O C to
25 a solution of 2-am no -5-phenyl pyrazins(17.12 g) in pyridine (200 nL).
The m xture was stirred at roomtenperature for 2 hours. To the reaction
m xture Was @ Qgﬂﬁgemqher (200 m.) and ethyl ether (200 nL). The whol e was
stirred to prov

10 carboxamide
melting point>300TC

Example 19

carhoxamide
melting point 223-225T

Example 20
20 - =N-(4- 2= =3~

carboxamide
melting point 144-146T

25 Example 21

carboxamide
melting point 256-258T



a suspensi on containing the subject conpound as a crystal. WD 01114376
PCT/ JP00/ 05427 76 The crystal was collected by filtration and further
washed wWwiOH18431¢| et her (50 mlL) and then dried under r ®EWTRW/OS4ATessure to
provi de the subject conmpound (24.57 g) as colorless crystals (nelting

poi nt 192-198 x, deconposed ). 5 (2)Pf®paration of

3- 0x0- N- ( 5- phenyl - 2- pyr azi nyl )

spiro(i sobenzofuran-1(3H), 4" -pi peridinel-1 -carboxam de (Crystal FormA) A
m xture of spiro(isobenzofuran-1(311),4 - piperidine]-3-one hydrochloride
(6.24 g, 2Bxempdel 2 phenyl 10 N-(5-phenyl - 2- pyrazi nyl ) carbamate(7.59 g,
26.0 mml ) _and triethyl amne (18 nL. 0 mrEJ) in chloroform (200 nm.) was
stirred at = e was washed with

sat ur at ed W&; M&&ﬁg&%i%e‘é%%ﬁor gani c | ayer was
washed wit 'T{TIC acl d aqueous 0 on . 1N aqueous sodi um
hydr oxi gle &&M&g@ then saturated saline solution (100 nmL), the
organic layer was dried over anhydrous Na2, SO4 and then concentrated. The
resi due was puri A editomeslcfmspiroitdéchenpbfubansi8H), ¢ (hexane/ et hyl

acetate=1/2) to provide the subject conmpound 20 as a colorless solid. The
solid was pAppzddined -d-omey| hydnechlauide ) (48pgdyi dphenylsuli-ddi-

et L”SF:‘I”SCé%‘a%%%é%%e?mﬁrc%‘%&ﬁnr%%%gﬂsg? a%%i%i'sﬁﬁ’?rieﬂhﬁigsﬁ?ﬂ&ieﬂf %t e by
thyl | acePd i _ BoTEndRect iyt 4
distil1ati o sheSePkm, VAR, He¥atietnd S, <8R 2 noeRap B  com

temper 8§ urﬁe&heu%ﬁ RostereThas peheelCsAth’ vaker! ahdPedxvRacesh atichd by
| rati on, I C

chloroform (20mL). The organic layer was washed with

saturated saline solution (20mL), then dried over anhydrous
Na,SO, and concentrated. The residue was purified by column
chromatography on silica gel (hexane/ethyl acetate=4/1 to
15 1/2) and recrystallized f£rom ethyl ether-hexane to give the
subject compound (81mg) as colorless crystals (melting point

161-163T).

Example 23

(1) Preﬁaration of phenyl N-(5-phenyl-2-
pyrazinyl)carbamate

Phenyl chlorocarbonate (15.05 mL) was added at 0C to

25 asolutionof 2-amino-5-phenylpyrazine (17.12g) inpyridine

{200 mL). The mixture was stirred at room temperature for

2 hours. To the reaction mixture was added water (200 mL)

and ethyl ether (200 mL). The whole was stirred to provide

a suspension containing the subject compound as a crystal.



was washed with heptane (20 nL). The obtained crystal was dried at 50t in
vacuo for 6 hours to provide the subject WO 01/14376 PCT/JPOQ 05427 77

conmpound ( FormA) (5.17 g) as colorless prisms bgaP0i Nt
210-211t).99é%§7“x-ray diffraction 5 2 B (degrees) i 5 . 160

4135 9.600 2607 11.680 1372 14.620 144 15.320 1505 15.620 1321 15.880
2687 16.080 1711 16.420 3174 17.940 1036 19.100 6232 19.600 878

20.280 200 30, 800813 w2l 309133001 BP AAYARA orP ankBubtilr #26HER 3782

23.820 549
with ethyl ether (50 mL) and then dried under reduced

pressure to provide the subject compound (24.57 g) as
colorless crystals (melting point 192-198C, decomposed ).
-6  (2)Preparation of 3-oxo-N-(5-phenyl-2-pyrazinyl)-
spiroiisobenzofuran-1{3H),4'-piperidine]-1‘-carboxamide
(Crystal Form A)
A mixture of spirof[isobenzofuran-1(3H),4'-
piperidine]}-3-one hydrochloride (6.24 g, 26.6 mmol}, phenyl
10 N-(5-phenyl-2-pyrazinyl)carbamate(7.59 g, 26.0 mmol) and
triethylamine (18 mL, 180 mmol) in chloroform (200 mL) was
stirred at 80C for 3 hours. The reaction mixture was washed
with saturated aqueous sodium bicarbonate (100 mL). After
the organic layer was washed with 10% citric acid aqueous
15 solution (100 mL), 1N aqueous sodium hydroxide (100 mL) and
then saturated saline solution (100 mL), the organic layer
was dried over anhydrous Na,SO, and then concentrated. The
residue was purified by column chromatography on silica gel
(hexane/ethyl acetate=1/2) to provide the subject compound
20 as a colorless solid. The solid was washed with diethyl
ether (30 mL) to provide the subject compound (8.23g) as a
crude crystal. The crystal was dissolved in hot ethyl
acetate (300 mL). After removal of about 100 mL of ethyl
acetate bydistillation, the white suspension began to occur.
25 At this point the distillation was stopped and the whole was
cooled and then kept at room temperature for 14 hours. The
colorless prisms formed was collected by filtration, which
was washed with heptane (20 mL). The obtained crystal was

dried at 50C in vacuo for 6 hours to provide the subject



25. 840 1329 26.360 515 28.480 433 29.260 248 30.860 692 32.140 246
34.300 112 39.160 163 Above powder X-ray diffraction analysis data were
nmeasured WP RIMNYE100 (manufactured by Rigaku Internati oR&EAIP@SRFr por at i on)
and anal ysis nethods were as follows: X-ray radiation source : Cu, tube
vol tage : 40kV, WD 01/14376 PCT/JPOQ 0%427 78 tube current : 30mA
nonochromater : automati ¢ nonochromater, nonoreceiving slit : 0.60 mm
goni onet er compbtmdan{trysgbal oFetrar A 68ah7sgdp as OcORonrgss yadismepeed
2.00 deg./mn., divergence slit(DS) : 1-deg., scattering slit : 1 deg.
recei ving {meltdRg) poimtl 221 HCeasured tenperature : anbient
tenperature. (3) Preparation of 3-o0xo-N (5-phenyl-2-
pyrazi nyl )spiro[isobenzofuran-1(3H), 4' - pi peridine]-1'"- carboxam de (Crystal
Form A) - an ﬁ%&g%nigkx @iygyiégybn preparation 15 Crude crystals (2 Q)
? e ure

prepared by above proce

b
20 (degrees) |Intensity (cps)
8.160 4135
9.600 2607
11.680 1372
14.620 194
15.320 1505
15.620 1321
15.880 2687
16.080 1711
16.420 3174
17.940 1036
19.100 6232
19.600 878
20.280 206
20.860 813
21.300 3360
22.020 328
22.740 1498
23.460 3782
23.820 549
24.420 1915
24.880 474
25.840 1329
26.360 515
28.480 433
29.260 248
30.860 692
32.140 246
34.300 112
39.160 163

Above powder X-ray diffraction analysis data were
measured py RINT1100 (manufactured by Rigaku International
10 Corporation) and analysis methods were as follows:
X-ray radiation source : Cu,

tube voltage : 40kV,




(2) was dissolved under heating into tetrahydrofuran (20 nlL) . After
confirm ng conplete dissolution, the mxture was cooled to the room

tenperaturg,é;e)%nmndi ng it at room tenperature. HeptanepdgipotibssriVas

dropwi se a to the 20 tetrahydrofuran solution, followed by stirring at
room tenperature for 15 hours. The yiefgled colorless crystals were
collected by filtration, washed with heptane (5 nL) and dried in vacuum at

30°t for 15 hours,to. i th bove-identified conpound in crystal form
A (1.82 g). 26 i’)bePrcgl%té:%g‘tQi dng"gf“iz-oxo-!\p(5-pheny|-2-

pyrazi nyl ) spi r oon@itenated : 1 @ditonth t1R) RoENIBater, car boxam de (Crystal
Form B) Crude crystals (2 g) prepared by the above procedure (2) was

di ssol ved under mphdireeeiving @1iet Ry lof . @omgm,de (6 WO 01/ 14376

PCT/ JPOO/ 05427 79 mL). After confirm ng conplete dissolution,.. water (13
m.) was dropw genddthetext :3Hidenangle gondlometieni xture was cooled to
roomtenperature, followed by stirring for 15 hours. The yielded colorless
crystal s Bwere coica®cB28Pby 0i-102r #&€%n 6 at roomtenperature, washed with

heptane (5 mL) and dried_ in_vacuum for .15 hours at roomtenperature to
obtain 1.78 g §C8PEPEREé- ?dgfqt %Plgédméﬁ‘rmound in the crystal formB as

e T e B RSO s e Ul ool ecty o by (e
01/ 14376 PCT/ JP@Q/adréring0 s1fewden ¥eigdy, di ffraction
receiving slit (RS) : 0.15 mm,

10 measured temperature : ambient temperature.

(3) Preparation of 3-oxo-N-(5-phenyl-2-
pyrazinyl)spiro[isobenzofuran-1(3H),4"-piperidine]-1*-
carboxamide {(Crystal Form A) - an alternative method for
preparation -

156 Crude crystals (2 g) prepared by the above procedure
(2) was dissolved under heating into tetrahydrofuran (20 mL).
After confirming complete dissolution, the mixture was
cooled to the room temperature by standing it at room
temperature. Heptane (27 mL) was dropwise added to the

20 tetrahydrofuran solution, followed by stirring at room
temperature for 15 hours. The ylielded colorless crystals
were collected by filtration, washed with heptane (5 mL)
and dried in vacuum at 30T for 15 hours to obtain the
above-identified compound in crystal form A {(1.82 g).

25 (4) Preparation of 3-oxo-N-(S5-phenyl-2-
pyrazinyl}spirol{isobenzofuran-1{3H),4’'-piperidine]-1'-~
carboxamide (Crystal Form B)

Crude crystals (2 g) prepared by the above procedure

(2) was dissolved under heating into dimethylformamide (6



2 6 (degrees) Intensity (cps) 7.300 211 9.540 555 13.340 619 14.320 848
14. 680 2435 15.620 7792 15.980 2307 16.400 6800 19.280 781 19.620 3137
19. 920 199001287080 2234 20.900 4008 23.000 2311 24. ®cWIBBH342724. 760
3598 25.300 953 25.880 3117 26.160 632 26.620 461 26.900 426 27.540
.584 28.920 312 31.400 546 31.780 2%% 33.320 270 38.440 357 39.140

307 39.660 103
mL). After confirming complete dissolution, water (13 mL)

was dropwise added at 80C and the resultant mixture was
cooled to room temperature, followed by stirring for 15 hours.
The yielded colorless crystals were collected by filtration
§ at room temperature, washed with heptane (5 mL) and dried
in vacuum for 15 hours at room temperature to obtain 1.78
g of the above-identified compound in the crystal form B as

colorless prisms (melting point; 208°C measured without

correction by the use of Melting Point B-545 distributed by

10 Buchi Company).

'



5 Above powder X-ray diffraction analysis data were neasured by the sane
condi tions as Exanple 23(2). (5) Preparation of 3-oxo- N-(5 phenyl -

pyrazi nyl )a@r(ﬁa 37§obenzof uran-1(3H), 4" -pi peridinej-1'- 33,6 (Cryst al
Form C) 10 e crystals (2 g) prepared by the above procedure (2)
di ssol ved under heating into tetrahydroggiran (20 nmL) . After conflrnmng

conpl ete di ssol ut ion, the solution was WO 01/ 14376 PCT/ JP0O0/ 05427 81
cooled to -30t ropwi se added to the tetrahydrofuran
solution, foll oﬁg %y stf“%?l ﬁﬂ’gﬁégg?nf or one hour. The yielded colorless
crystals were coll ected by f||trat|on washed wi th heptane (5 niL) and
dried in vacuum5 at roomtenperature for 15 hours to obtain 1.90 g of the

above-identified product frychqt the crystal form Q)
as colorless fine granul m%?¢miét%i 82 Powder X-ray
diffraction 2 0 (degrees) int érf y (cp9) g%g 1209 7.680 7150 11.420
1480 13.180 2032 14.240 185 840 423 1 60 2629 16.580 2244

14 320 848

14.680 2435

15.620 7792

15.980 2307

16.400 6800

19,280 781

19.620 3137

19.920 1954

20.280 2234

20.900 4008

23.000 2311

24.060 3362

24.760 3598

25.300 953

25.880 3117

26.160 632

26.620 461

26.900 426

27.540 - 584

28.920 312

31.400 546

31.780 247

33.320 270

38.440 357

39.140 307

39.660 103

b Above powder X-ray diffraction analysis data were measured

by the same conditions as Example 23(2).
(5) Preparation of 3-oxo-N-(5-phenyl-2-
pyrazinyl)spiro[isobenzofuran-1(3H),4'-piperidine}l-1"~-
carboxamide (Crystal Form C)

10 Crude crystals (2 g) prepared by the above procedure
(2) was dissolved under heating into tetrahydrofuran (20 mL).

After confirming complete dissolution, the solution was



16. 800 4076 17.960 706 18.640 2479 20.340 296 21.260 699 21.680 839
22.220 642 23.040 2515 24.000 1355 25.220 467 26.500 850 27.160 840
27. 640 10Ww®012&7¢80 389 30.940 283 34.200 267 5 Above POTR®054¢7r ay

diffraction analysis data were neasured by the sanme conditions as Exanple

23(2). (6) Preparation of 3-oxo-N-(5-p&knyl-2-
pyrazinyl)spiro[isobenzofuran-1(3H), 4' -pi peridine)-1'- carboxam de (Crystal
Form D) 10cgpited t60b®e0f Utiptind )39 mdi)Peaslir6pwiseneadéd ¥ ¢ ¢leor i de
(515 ng) and phenyl N-(5-phenyl-2- pyrazinyl)carbamate (583 ng) were

di ssol ved iteteratiydsoifpranssbiutide,(Roblowed W btdwad nyg/atir-80WCs €oaddi ti on
of dinethyl benzylam ne (0.33 nl). The tenperature of the 15 resultant

M xture wa@nehQREY- upThe ¥Helded golonless crptahp ware Leidested byo/ 05427
83 was st %&i%rfa%&o%rlewg,gﬂgd JE?_hrﬁéﬁEiaRQ (Q X’Eﬂseal\{\gsdzgfgé Eiq‘ vacuum
b at room temperatui:'e for 15 hours t;> obtain 1.90 g of the
above-identified product (monotetrahydrofuran solvate, the

crystal form C) as colorless fine granules.



to roomtenperature, and acetonitrile/water (1:2) mxture solution (7.8
m.) was dropwi se added. At the tinme when 0.2 nlL of the nmixture solution
was added, wpaedssod ystal was added. 5 The resultant m xt urca/ymewosssyi rred at
roomtenperature for 6 hours. The yielded colorless crystals were
collected by filtration, washed with a&2tonitrile/water (1:1) and dried

I n vacuum at roomtenperature for 15 hours to obtain the above-identified
conmpound (793 gg&egsxcgg§edggkgabgi§n10 crystals. Crude crystals (26 g)
prepared by tﬁe repetition of the above procedure were suspended in

wat er-saturated isopropyl acetate (143 nlL). The m xture was seeded with
seed crystal and stirred at roomtenperature for 18 hours. The yiel ded
crystals were collected by 20KH§§}¢§§0 APenk gyl sopropyl acetate (20
m.) and dried in vacuum & ours jzpebiarn the above-identified
conmpound in the crystal forrnjD5@35 2 g] as cpigyless crystals (nelting
point; 2061 measured wi thoutygofggectioh by tyypgise of Melting Point B-545
01/ Jefey’ 6 PCT/ JPOQ 05427 84

di stri but ed by Buchi Conpany)q32{kdii:
Powder X-ray diffraction 2 6 %g es) fnten (cps) 9.680 337 10.260
1796 11.480 1921 11.800 260 ?ﬁﬁfSBO 2119 saéﬁﬁ60 5843
15.460 2629
16.580 2244
16.800 4076
17.960 706
18.640 2479
20.340 296
21.260 699
21.680 839
22.220 642
23,040 2515
24.000 1355
25,220 467
26 .500 850
27.160 840
27.640 1078
28.780 389
30.9%40 283
34,200 267
b Above powder X-ray diffraction analysis data were measured

by the same conditions as Example 23(2).

(6) Preparation of 3-oxo-N-(5-phenyl-2-
pyrazinyl)spirofisobenzofuran-1(3H),4'-piperidine]l-1'-
carboxamide (Crystal Form D)

10 Spiro[isobenzofuran-i{3H),4‘-piperidine]-3-one
hydrochloride (515 mg) and phenyl N-(5-phenyl-2-
pyrazinyl)carbamate (583 mg) were dissolved into dimethyl
sulfoxide (2.6 mL), followed by dropwise addition of
dimethylbenzylamine (0.33 mL). The temperature of the

15 resultant mixture was raised up to 50 T, and the mixture



13.900 1413 15.440 4091 15.660 4780 16.520 1853 17.520 298 19.320 1748
20. 220 4858 20.660 2115 21.020 1063 21.480 493 21.820 856 22.280 947
22.700 21W0 012337640 13619 23.640 502 24.460 3174 25. 20F/IP@542726. 060
1306 26.580 860 26.960 337 28.040 1036 28.620 188 29.080 852 30.160
328 30.880 617 31.820 728 37.460 31835 Above powder X-ray diffraction
anal ysis data were neasured by the sane conditions as Exanple 23(2). (7)
Prepar at i owasf sBigred\£oT- phenyoul. The reaction mixture was cooled

to room temperature, and acetonitrile/water (1:2) mixture
solution (7.8 mL) was dropwise added. At the time when 0.2
mL of the mixture solution was added, seed crystal was added.
6 The resultant mixture was stirred at room temperature for
6 hours. The yielded colorless crystals were collected by
filtration, washed with acetonitrile/water (1:1) and dried
in vacuum at room temperature for 15 hours to obtain the
above-identified compound (793 mg) as crude colorless
10 crystals. Crude crystals (26 g) prepared by the repetition
of the above procedure were suspended in water-saturated
isopropyl acetate (143 mL). The mixture was seeded with
seed crystal and stirred at room temperature for 18 hours.
The yielded crystals were collected by filtration, washed
16 with isopropyl acetate (20 mL) and dried in vacuum at 30C
for 15 hours to obtain the above-identified compound in the
crystal formD (25.2 g) as colorless crystals (melting point;
206 measured without correction by the use of Melting Point
B-545 distributed by Buchi Company).
20




pyrazi nyl ) Spiro(i sobenzofuran-1(3H), 4' -pi peridine]-1"- carboxam de (Crystal

FormB) - an alternative nethod for 10 preparation WO 01/14376
PCT/ JPOO/ O5%®/01/1886 Cr ude crystal s (26g)' prepared by. the ﬁpﬁﬁ%ﬂ@%gfedure
d with

(6) was suspended in acetonitrile (260 nL). The m xture was s
the seed crystal prepared by the above gyocedure (4) and stirred at room
tenperature for 24 hours. The 6 yielded crystals were col |l ected by
fiItration,\Mﬁﬁwubjmxrbaﬂcgiﬁgfaé{ (50 mL) and dried in vacuum at 30t
for 15 hours to obtain the above-identified product in the crystal form B
10 simlar

(25.5 g). Compounds of Example 24 to 39 were obtained in the
manner as Exanple 22 by replaci ng phenyl N-(4- benzoyl phenyl)carbanmate used

in Exanple 22 by the corregfbtdbgrpes)! Intensitos vely. Exanple 24 15
N- (7- et hyl - 2- Qui nol yI | - 3- oxosms%| Sob m@’}r@-
4' - pi peridinel -1"-carboxam de 1ebigdng paint 1189480t Exanple 25 20
3- Oxo- N- (3- phenyl - 5-i soxazol ylig-,38pr of i yeben9, g5 yir an-
1(3H) _4' -pi peridinel -1' -carboxgnggg nel t}i ng P9k 239- 2421 Exanple 26 25
3-Cxo-N-(7-trifIuoronethylpyrh@gg502-blpyridigi -y1l
spirolisobenzofuran-1(3F0_4'-g&pfébdinel-l'-csé ?xanide

13.900 1413

15.440 4091

15.660 4780

16.520 1853

17.520 298

19.320 1748

20.220 4858

20.660 2115

21.020 1063

21.480 493

21.820 856

22.280 947

22.700 2126

23.140 13619

23.640 502

24.460 3174

25.400 1919

26.060 1306

26.580 860

26.960 337

28.040 1036

28.620 188

29,080 852

30.160 328

30.880 617

31.820 728

37.460 315

6 Above powder X-ray diffraction analysis data were measured
by the same conditions as Example 23(2).
{7) Preparation of 3-0x0-N-{5-phenyl-2-
pyrazinyl)spiro[isobenzofuran—l(sn),4'-piperidine]-1'-
carboxamide (Crystal Form B) - an alternative method for

10 preparation -



mel ting point 246-248t Exanple 27 WO 01/ 14376 PCT/ JPOQ 05427 88

3- Ox0o- N- (5-phenyl -2-p rimdinyl)-sniroti sobanzofuran- 1 (3H) _ 4" -pi peri
di ne 1 -WO0144%6 boxam de nelting point 211-214t 5 Exa®eldr@@s427

3- Oxo- N-fi-(3-guinolyl)-4-

i mi dazol yl | spirofisobenzofuran-1(311).8 -piperidinef-1'- carbox mde

nmel ting point 251-254t 10 Exanple 29 3- Oxo- N-(5-phenyl - 3-pyrazo
yl)spiroii sobenzcﬂnu@cry@mﬂ(ngpeprdpaebdlbydméaam“edpromldnmeg poi nt

160- 1651 15 Exanple 30 N - (4 -chl orop erg 'Erazo yl 13-
oxospi ro( i 565@9%1‘#15&%9-“@@%% X he (2 Q“‘E&r xEhe ®RLTNFRMaiSng poi nt

255- 2581 Ex 5-
yl )spirori §8§ E‘oﬁ’g&‘éihﬁfgﬁdg 5&85%6 %ﬁfgd %Yp‘}c(lé? ﬂ&?&'fﬁ prosedyuze | ng
int 253- di
gglogpl ro (?s ben - ran % %%1}:0%”“ (ée,ﬂé)gg%g.rqhgn%g} 342 Qgﬁfg" | %e
8 vyielded crystals were collected by filtration, washed with

acetonitrile (50 mL) and dried in vacuum at 30C for 15 hours
to obtain the above-identified product in the crystal form

B (25.5 g).
Compounds of Example 24 to 39 were obtained in the
10 similar manner as Example 22 by replacing phenyl N-(4-
benzoylphenyl)carbamate used in Example 22 by the

corresponding materials, respectively.

Example 24
16 -(7- -2-= =3~ ' -
melting point 178-180TC
Example 25
20 - e-N-{3- - - -
melting point 239-242T
Example 26
26 = =N=-(7- - ~2- -

melting point 246-248T

Example 27




WO 01/ 14376 PCT/ JPOQO 05427 87 carboxam de nelting point 122-1251C Powder
X-ray diffraction 5 2 8 (degrees) Intensit a s 4.96 5335 9.94 2512 13.82
1020 14.5 4.64 565 14.94 1705 16.14 1067 16. Gosady’- 12 1668
17-60 1420%0BAgel 0t 200 Tt 16 80 To5 10,04 627 Rgrrse 12 100
963 21.80 1698 22.06 2397 22.36 123%5%g 23.96 555 24.16 632 24.32 402
25. 08 1603

melting point 211-214T

5 Exampie 28

melting point 251-254T
10
Example 29

’ ]

melting point 160-165T
15
Example 30

- - - - A - L

carboxamide
20 melting point 255-258T

Example 31

’ 4

25 melting point 253-257T

Example 32




.25.38 538 26.82 647 27.06 1345 27.84 1073 28.80 465 28.86 493 29.42

752 30.30 1015 30.74 850 34.16 422 38.12 918 42.36 625 43.88 528

Above poveeror/xt@y diffraction analysis data were iii.. POOIRDDI42376

PCT/ ) POO' 05427 88 mneasured by RINT2100 U tima+ System(2 KW (manufactured

by Rigaku International Corporation) &nd anal ysis nethods were as follows

. X-ray radiation source : Cu, 5 tube voltage : 40kV, tube current : 30nmA,

nmonochr omegg&tboxamigeant i c nonochromater, .nonoreceiving slit : 0.15 nm

goni oneter : Horizontal goniometer |. 10 scan step : 0.02 deg., scan speed
2.00 deg./ nin. meldilng godnt s122{PC. 1 deg., scattering slit : 1 deg.,

Powder X-ray diffraction

b
20 (degrees) |Intensity (cps)
4,96 5335
9.94 : 2512
13.82 1020
14.56 555
14.64 565
14.94 1705
l16.14 1067
16.66 2260
17.12 l668
17.60 1420
17.92 590
19.40 447
19.80 788
19.94 627
20.42 1057
21.00 963
21.80 1698
22.06 2397
22.36 1235
23.96 555
24.16 632
24.32 402
25.08 1603
.25.38 538
26.82 647
27.06 1345
27.84 1073
28.80 465
28.86 493
29.42 7152
30.30 1015
30.74 850
34.16 422
38.12 918
42.36 625
43.88 528

Above powder X-ray diffraction analysis data were



receiving slit (RS) : 0.15 mm 15 neasured tenperature anbient tenperature.
Exanpl e 33 3- Oxo- N-t 5-(3-trif|uoronethy|phhenyl)-2- rim

di nyl .) spi & nzof uran-1(3H) _~4' - pi peri di nel - 0 & 5?5gﬂbﬂe mel ting
poi nt 190- 92f%9%§anple 34 N [5- (3h|oropheny|) 2 pyr| ég 25 oxospiro
(i sobenzofnran-1(3H) . 4' -piperidine Iggi' carboxan1de mel ting point
126-128 Exanple 35 WD 01/14376 PCT/JPCE¥05427 89 N-(7-d

| uor onet hox r|do i soh 1{
o pper MRaRsEer T RERER AbJireind; fyarhiCr Rir). (naBREREERFRR Y
3- Oxo- N- (5- ?&ﬂ nfefnhii gl Fﬁb d analysi th
yl)spiroli 52{} nzé“f %r an- 1%%?—'!) . Si pI adtir%v Tp E%1aarJE?(’)xasmm§e fgs w?t I ng
poi nt 239- 24l oMWy 37 N-11-13-(2 hydr' 1Xyet
yl ) pheny11-4-i m dazol y7} - 3-
oxospi roli sobenxekrayamafifdatiod spurperi:dCogl-1'- 15 ra boxam de nelting
poi nt 99-1001C
b tube voltage : 40kV,
tube current : 30mA,
monochromater : automatic monochromater,
monoreceiving siit : 0.15 mm,
goniometer : Horizontal goniometer I,
10 scan step : 0.02 deg.,
scan speed : 2,00 deg./min., '
divergence slit(DS) : 1 deg.,.
scattering slit : 1 deg.,.
recelving slit (RS) : 0.15 mm,

15 measured temperature : ambient temperaturs.

Example 33

melting point 190-192T

Example 34

25 -1(3H)_ 4"~ =1t
carboxamide
melting point 126-128T

* Example 35



Exanpl e 38 N-14-(1-ethyl-2-imdazolyl)phenyll-3- 20 ox spiro 1i
sobenzofuran-1(3H) . 4' -piperidine | -1'" - carboxam de nelting point
221- 223t wBbaga’e 39 25 N-rl - (3-nmet hoxyphenyl) - 4-i m daz @CyIPooRs427
oxo06plroli sobenzof uuan-1(3H). 4" -pi peridinal -1'- rarboxam de nelting point
208-210t WD 01/14376 PCT/JP00/ 05427 988 Exanple 40 Preparation of 6-f
Iuoro 3- 0x0- N-(phenyl 2 Fy alnyI)Splro fisobe zofiran-1 (3HH)

- pi peri gLpgl - ,

6- fIuorosplro(lsobenzofuran 1 ydrochlorlde
(64nmg), phazgkph . #8acs Wze & Bilm)‘and triethyl am ne
(174 AL) in chIoroforn1(5nL) was stirred at 80 C for 2 hours. The

reaction oured into water and extracted with 10 chl-orof orm
(20mL). The organi ¢ layer was mas d wwth saturated saline solution

(20i L), then drlgéiﬁﬁﬁg 2S04 and concentrated. The residue was
purified by colum chronatography on silica gel (hexane/ethyl acetate-4/1
to 1/2) and recrystallized fromethyl ether-hexane to give the 15 subject
compound (gQampleasecol orless crystals (nelting poi nt 222-224r,). Exanple
41 Preparation of 6-fl uoro-3-o0xo- N—(5 phenyl -

carboxamide
10 melting point 239-241TC

Example 37

15 carboxamide
melting point 99-100T

Example 38

carboxamigde
melting point 221-223T

Example 39
26 -[1-(3~ ) =4~ =3=

carboxamide
melting point 208-210C




20 pyr_i m di nyl ) spiroFi so-benzofuran-1(3H) 4'-piperidfnel- 1'-carboxam de
The subj ect conpound was obtained in the simlar manner as Exanple 40 by
repl aci ng ghesinls®t (5- phenyl -2- pyrazi nyl ) carbamat e usedpdyroyaddpl € 40 by
phenyl N-(5- 25 phenyl-2-pyrimdinyl)carbamate. nelting point 176-1781
Exanpl e 42 Preparation of 5-fluoro-3-0xgy N (5-phenyl -2 V\D 01/ 14376

PCT/ JPOQ 05427 91 pyrazi nyl ) spiroli sobenzo-furan-1( H) - pi peridine];" -
car boX made@g} ture of 5-fluorospiro[isobenzofuran- 1(3H) 4" -

pi peri di ne] eny rochl oride (64rrg) phenyl N-(5 5

phenyl - 2- py pazila ? : \ 7. 74 ftL) in
chl orof orm ‘

was washed with saturat ed sali ne sol uti on (20rrL) then dri ed over

anhydr ous l@axbde@mified concentrated. The residue was purified by colum
chr omat ography on Si I I ca gelqé‘hexane/ et hyI acet at e=4/1 to 1/2) and
recrystaPlized fr kTt hanzofpgadtl Q}‘%ﬁ)oﬁn‘d

!(Drlg;o)g?;t ?gnc Orllﬁﬁ (rio tals &&%ilﬁg ﬁ ﬁ% 2)38 I)l}ﬁmj]f ?a{gle 43
I so-b enzOpyBﬁ@n%l-@-pyr%zin@ﬂ%%ﬂb%ﬂﬁ:e (73:]19) (\aq{&)gfig’tﬂﬁlamine (174

£L) in chloroform (5mL) was stirred at 80 C for 2 hours.

The reaction mixture was poured into water and extracted with
10 chloroform (20mL). The organic layer was washed with
saturated saline scolution (20mL), then dried over anhydrous
Na,S0, and concentrated. The residue was purified by column
chromatography on silica gel (hexane/ethyl acetate=4/1 to
1/2) and recrystallized from ethyl ether-hexane to give the
15 subject compound (10lmg) as colorless crystals (melting

point 222-224T).

Example 41

1 -carboxamide

The subject compound was obtained in the similar
manner as Example 40 by replacing phenyl N-{5-phenyl-2-
pyrazinyl)carbamate used in Example 40 by phenyl N-(5-

25 phenyl-2-pyrimidinyl)carbamate.

melting point 176-178TC

Example 42



20 The subject conmpound was obtained in the simlar mnmanner as Exanple 42 .
by replaci ng phenyl N-(5-phenyl-2- pyrazinyl)carbamte used in Exanple 42
by phenyl wig-0qA437phenyl - 2- pyri m di nyl ) car bamat e. nel ti ng POBAPA/02L3- 2571C 25
Exanpl e 44 Preparation of N- (4-benzoy3 henyl) -3. 4=di _hydro-3- oxospiro
1H 2- benzopyran- 1. 4' - pi i peridi nel -1' - c&k boxani de )
Spiro[ 1H 2- benzopyran 1,41- p| peri di ne] 3(4H) one V\D 01/ 14376 PCT/ JPOQ 05427
92 hydr ochhotiaed ntA20 s A ety : ) ., 4 14
benzoylphenyl)carbanate(63 4ng)mere suspended in dlnethyl squOX|de
(1. 0m) angarbexamldensi on was vi gorously stirred together with aqueous
| OM sodi um hydr oxi de (30AL) for S mnutes. The reaction m xture was

di | lﬁlt Sd with wat & %d “?t?%éﬂ%?ﬂsﬁ%ﬁ?[1599?3?8’5“?#9'&(?&?"& Imayer was
Na2SsM

Qﬁé onconpireel difed  2Rne S At ddilond 887 F64RE) Y oDrRRRE HEsh )

(el ti nf pBhsRYiSZbYe) %&“%%%%ﬁ&%?ﬁﬁ%ﬁﬁﬁf T nea i n

the simil ¥ 1.yeiRCEn LS r5¥arh Qsﬂ.ﬂ)bwabealtaw RteBUCNEGE 2 hours.
benzoyl phenyl') carbamat e used in Exanple 44 by the corresponding materials,

respecti velrhe rdadiiopindxthre was poured into water and extracted with
3-+r-Di hydro- 3- oxo- N- (5- pheny?- 2- pyr azi nyl Yspi rp[| H 2-
benzopyr anchlerofoFay | (R0mE) 1° - &he)oRrAARdC layer was washed with

saturated saline solution (20mL), then dried over anhydrous

10 Na,SO, and concentrated. The residue was purified by column
chromatography on silica gel (hexane/ethyl acetate=4/1 to
1/2) and recrystallized from ethyl ether-hexane to give the
subject compound (100mg) as colorless crystals (melting

point 236-238T).

15
Example 43
1’ ~-carboxamide

20 The subject compound was obtained in the similar
manner as Example 42 by replacing phenyl N-(5-phenyl-2-
pyrazinyl)carbamate used in Example 42 by phenyl N-(5-
phenyl-2-pyrimidinyl)carbamate.

melting point 255-257TC
25

Example 44

Spiro[1H-2-benzopyran-1,4'-piperidine]-~3(4H)-one




melting point 2211C 20 Exanple 46 N-(5-benzoyl -pyrazinyT)-3, 4-di hX

0- 3-oxospi ro[ 1H 2- benzopyran-1 4'-piperidi _nel-1'-carboxam de nelting

poi nt 128- {id6fade Exanpl e 47 Preparation of trans-N bepgpippodsyt | =anF
oxosgtrajey | ohexane-1 .1 "' (3'Ifl -isobenzofuranl -4- czar oxaﬁ? de WO
01/ 14376 PCT/JPOQ 05427 93 (1) Preparajg on of spiro[cycl ohexane-1,1' (3" H)-
| sobenzofuran]-3',4-dione A solution of 2-bronobenzoic acid (4.779g) in

hyd tetrah f 100 | ed - 78t d 5 h
of it r ogen BB CHRLAFARE y | {101 ST 1 550AR801 it | ARAAY hexandt- GAAL) s
d ] d j9! NG aASm ' :

A Lor bei ng e RAy ey IIpaiTinacd Ce b TG Yor qREPSLAPE AR MO Y

nonoet hyl enguileedixdlde( b1 168k ) idh®hhiscE Aeional 91gb2Busi9dtiveeg added
10 dropwi se to the m xture while being kept the internal tenperature bel ow

-67°C . Aft togetheremithtagueowss T10M wllidm Hydroxbd@e( 0 W) #de §eaction

solution was partitioned between water (I1501m) and hexane (1 OOrL). The

aqueous PayBdnukes.acTher reackiern mixtunervaedikiated with wakex antl 15 ref
2 hours. Affer. coolin t hus

L)gi(gidntegngn't %Fgc\tkggaﬁgtﬂ%’} l Ogiri‘_’)wﬂntff‘ﬁr -potBeQTFARLS B’&i’éﬂ’e"ﬁﬁg”%&?‘%\ct ed
wi th ethyl Wi%haﬁﬁtulg%ed saline solution, then dried over anhydrous
Na,SO, and concentrated. The residue was crystallized from
methanol-diisopropyl ether to give the subject compound
10 (68.0mg) as colorless crystals (melting point 138-146TC).
Compounds of Example 45 and 46 were obtained in the
similar manner as Example 44 by replacing phenyl N-(4-
benzoylphenyl)carbamate wused in Example 44 by the

corresponding materials, respectively.

15
Example 45
melting point 221C
20
Example 46
melting point 128-131T
26

Example 47



organi c | ayer was washed with saturated saline solution, then dried over .
anhydrous Na2SO4 and evaporated. The residue 20 was crystallized from ethyl
acet at e- hBXe01844376 gi ve the subject conpound (2.42g). (PCTRPNS#2t i on of

4- et hyl enespiro[ cycl ohexane- 1,1' (3" H)-isobenzofuran]-3-one A suspension
of nmethyltriphenyl phosphoni um brom de 9% (715ng) in anhydrous )
tetrahydrofuran (7.Q0r1L) was cooled to O C under an atnosphere of nitrogen,
to which n{hyt pepaiiatiod oI5 Liy@lohéxaREanc1 13 AYL) was added,
stirred at that tenperature for 20 mnutes and then cooled to -78t. A
.sol ution a%obpmz@[fqudmh@(a.rbdﬂanS H ii WO 01/ 14376 PCT/JPOQ 05427 94
|sobenzofuran] 4-di one (216 I n anhydrous tetrahydrofuran (3nL) was
added to the reaélﬁpl#R¥%e gd 2rhromehperaldr cagdd r didaddo dn After
stirring for_ 20 mnutes, gueous ar?mnl um chl ori de was added to thus 6

obt ai ned nPRhyAzoRs tekrapydrofprgn; WB?&R&F%d | TR : e('}n\ﬁetlh et hyl

t at T d th
et o5, 5, AL ABYRBeR e YIRS colbhiAhIERRSA138h0G 19,4 Den
col um Chbamtta%amne%n% BfﬁLW}aé&Eé?ﬂé@tmde&%tﬂhebéiﬂé k"e(bt 10 give
t he subj ect conmpound (196ng) (3) Preparation of

4- hydr oxynghyilapeifblytbmperatarelbdléw’ #Bstspbmmmwhgsstg&&e%
sol uti on of 4-nethyl enespirotcycl ohexane 1' (3" H)-i sobenzof uran] - 3- one

(196nmy) i nfarhl dowr. ajsceletionns &k araurc(lsh@aﬂ_a)neﬂé@rmmpwettby@ene to
whi ch

ketal (5.18g) in anhydrous tetrahydrofuran (10mL) was added
10 dropwise to the mixture while being kept the internal
temperature below -67C. After the temperature was raised
to room temperature, the reaction solution was partitioned
between water (150mL) and hexane (100mL). The aqueous layer
was acidified with concentrated hydrochloric acid and
16 refluxed together with acetone (10mL) for 2 hours. After
cooling, thus obtained mixture was neutralized with
potassium carbonate and extracted with ethyl acetate. The
organic layer was washed wlith saturated saline solution,
then dried over anhydrous Na,S0, and evaporated. The residue
20 was crystallized from ethyl acetate-hexane to give the
subject compound (2.42g).
(2) Preparation of 4-methylenespiro[cyclohexane-
1,1'(3'H)-isobenzofuran]-3-one
A suspension of methyltriphenylphosphonium bromide
26 (715mg) in anhydrous tetrahydrofuran {(7.0mL) was cooled to
0T under an atmospheie of nitrogen, to which n-butyllithium
{1.53M solution in hexane, 1.3mL) was added, stirred at that
temperature for 20 minutes and then cooled to -78C. A

"solution of spirol[cyclohexane-1,1"(3°'H)-



borane-di net hyl sulfide conplex (2Mtetrahydrofuran solution, 690LLL) was
added and the m xture was stirred at that tenperature for 1.5 hours, then
addi ti onal w7, pyt es together with aqueous 2M.sodi um h | 45.Ol)
and 20 aqueouslm . hydroperoxide (5.0r1). The reaction %&Q uP’gﬁzwas
difuted with water, extracted with ethyl, acetate, washed with saturated
saline solution, then dried over anhydrous NaASO4 and evaporated. The

resi due was ,purified b ol_y chr omat og hy on silica gel (hexane/ethyl
acet at e=2/ 1)iSPBenZS’%&">\$@(it'ﬁquﬁlﬁié’@te corrpé%ﬁ@x?l%rrg)mas diaa%é E¥ers. (4)
Pr epar at.i on Py VOB R T O I -

L5y 1 S8sERbgRToR e kO LB Tl WRAEHTE the ramotion mixture and

4- hydr oxyme | SRl h nes; Ay i's f .- 90my) ,
chl orof orm &%‘0?%@%%}%%% %%0%8%%5§ QéS%f , acée}t{%ﬁlgil?rgq Ifem‘(ezé.oém_) and
sodi um phomphateshuf d@teodsHanmoniinOnthlossdeocesl addeddC to. tthudi ch .
sodi um periodate (612ng) and rutheniun(ll1) chloride n-hydrate (10ng) were

added an8 t obtainedr cnixturei anstl the J0esulting. crwdes praducbn wast ure

was stirred together with IN hydrochloric_acid (2. 0OpL) for 30 m nutes and
partiti onedeBETREERG WL ER et("?&ﬂj’e&ﬂéleet h{he fxganic Aoyer) vagwashahni c

| d_wi d ' | Lt | ed d

Naveos ana MRER EakbEA:RE; BAELER SPLUFHRR”, Hhemn{dd Sk Hor h
h t il | =1.0Q/ '

Sl oct LorSiisgp g8 dateiladéd o4 FE ALY piaitid By dotimd e

trans- N- (4- bRpomgtpheaphy- Sn-silica gel (hexane/ethyl acetate=4/1) to

oxospi ro[ cycl ohexane-1, 1' (3" H) -i sobenzof ur an] - 4-
10 give the subject compound (196mg).
(3) Preparation of 4-hydroxymethylspiro[cyclohexane-
1,1'(3'H)-1sobenzofuran}-3'-one
A solution of 4-methylenespiro[cyclohexane-
1,1'(3’H)-1isobenzofuran]-3-one {196mg) in anhydrous
15 tetrahydrofuran (5.0mL) was cooled to 0 , to which
borane-dimethyl sulfide complex (2M tetrahydrofuran
solution, 6904 L) was added and the mixture was stirred at
that temperature for 1.5 hours, then additional 20 minutes
together with aqueous 2M sodium hydroxide (5.0mL) and
20 aqueous 30% hydroperoxide (5.0mL). The reaction mixture
was diluted with water, extracted with ethyl acetate, washed
with saturated saline solution, then dried over anhydrous
Na,S0, and evaporated. The reslidue was purified by column
chromatography on silica gel {hexane/ethyl acetate=2/1) to
25 give the subject compound (190mg) as diastereomers.
(4) Preparation of trans-3'-oxospiro[cyclohexane-
1,1°(3'H)-isobenzofuran]-4-carboxylic acid
A mixture of 4-hydroxymethylspiro[cyclohexane-

1,1°(3'H)-isobenzofuranl-3'-one (190mg), chloroform



15 carboxam de To a solution of trans-3'-oxospiro[cycl ohexane- .
1,1' (3" H)-isobenzofuran]-4-carboxylic acid (24.6ng) in pyridine (500 9 L),
4- am nobeWOHH&¥6Nne (19.8ngy) and 1- PCT/JP00/05427

(3-di net hyl am nopropyl ) - 3-et hyl carbodi i m de 20 hydrochl oride (57.5nmg) were
added and the nmixture was stirred at 8 “C for 2 hours. The reaction ’
m xture was partitioned between water and ethyl acetate. The organic

| ayer was \{@s ol )y acetpndtrd Jeot(@2sOmip land gl phaispha tagba@fesodi um
hydr ogen carbonate, and saturated saline 25 solution and then dried over

anhydrous KpBSOS5 .aldOmkdpyasteanled ko 0d3; dbe which sotiain pesd ddate et hyl
(el ti g papianadsehe’ Enspeniasl (T, SRICTLAs Bohsekass (GOuRhaeHe the .
're:o: iatfci \r/l\g ga ﬁéﬁiﬂ%b@g{%ﬁg’%‘g%%gewﬁ ?ngg%&ﬁ%%%(a% a§§5§§ggl'goﬁl§'—eésgéng?{ng
s
'H) - i sobenaehar 421 0ml)afoax30i stnutlelsi agdppartizidned betweaipwatdt
Trans-3' -oxo-N-(1- henyl -4-im dazol yl)spirol cycl ohexane-
1-1' (3' H) - (56m&nz &ngd ethyl cacetatai d50miidi.i ndthwi ergasiicClageExaas e 50
washed with saturated saline solution, dried over anhydrous
Na,SO, and then concentrated. The residue was purified by
10 c¢olumn chromatography on silica gel
{chloroform/methanol=100/1) to give the subject compound
(98.6mg).
(5) Preparation of trans-N-(4-benzoylphenyl)}-3'-
oxospiro[cyclohexane-1,1'(3"H)-isobenzofuran]-4-
15 carboxamide
To a solution of trans-3'-oxopiro[cjclohexane-
1,1°(3'H)-isobenzofuran)-4-carboxylic acid (24.6mg) in
pyridine (500 # L), 4-aminobenzophenone (19.8mg) and 1-
(3-dimethylaminopropyl)-3-ethylcarbodiimide
20 hydrochloride (57.5mg) were added and the mixture was
stirred at 50C for 2 hours. The reaction mixture was
partitioned between water and ethyl acetate. The organic
layer was washed with aqueous potassium hydrogen sulfate,
aqueous sodium hydrogen carbonate, and saturated saline
25 solution and then dried over anhydrous Na,SO, and evaporated.
The residue was crystallized from ethyl acetate-hexane to
give the éubject compound (31.2mg) as colorless crystals
(melting point 194TC).
Compounds of Example 48 to 56 were obtained in the

v RGN T SOl T A e e e



Try s-3'-o0x0-N-(5-phenyl -2-

pyri m di nyl)spirorcycl ohexane-1.1' (3" H)-i sobenzof uranl - 4-carboxam de
melting powdgohdskt 20 Exanple 51 Trans-N- r 1, . ( 3.5-dipdismeoefabenyl) -4
-imdazolyl | -3 - exos f cyclohax ne-1.1" (3 Hl-isobe zofuranl-4-

car boxam de 25 nelting point 2940C Exagepl e 52

Trans-3' - oxo-- N- (5- phenyl - 3-pyraznl yl)sp rorcycl ohexane- 1 1' (3" H-is benzo
, Nl -4-carbo ] 764 £CT, 542%._ ti | 238t

Exanpl e 53 ?ﬁ?&?ﬁ%ﬁdﬂ% f?ﬁoré’lgﬁgfl)g %2 r(n%éaZOrHIilyl lz‘%ﬂ%;ﬂéﬂg ¥

oxoepi r gf cy Gnaliteizobhkendnd HHiseaobeny of Bxampilé- c47-¢s)yi ®ymel theg point
258t Exanple 54 10 Trans-N-(4-acetyl- -trifluoronethyl pheny7)-3'-

oxospi r of cy doxresponding (@ tériaishe vasnachivelly gar boxam d8 nel ti ng poi nt
274-2750 15 Exanple 55 Trans-3'-nmoo- N-[ 1-(3-quinolyl)-4-

I m dazol yl | spi rof cycl ohexane-1. 1" (3" H)-i sobenzof uranl -4- carboxam d_e

5 Example 48

melting point 223T

10 Example 49

melting point 2647

156 Example 50

4-carboxamide
melting point 184T
20
Example 51
carboxamide
25 melting point 2947

Example 52



mel ting point>300t 20 Exanple 56 Tran -N- [ 1x(3-oyan phenyl)-4-im dazol it
- oxospiro[cycl ohexane-1.1' (3" H)-i sobanzofura | -4- car oxam de 25 nelting
poi nt 268WBA{1437exanpl e 57 Preparation of trans- N (4- he®CT/AP00/05427

zoyl phenyf) - 3- oxosF ro[ 4- dza sob nee
uran-.(3H).. 1" -cycl ohexane) - 4' - car boxaR¥de WD 01114376 PCT/ JP00/ 05427 98 -
(1) Preparation of dispiro[4-azai sobenzofuran-1(3H),1'-

cycl ohexane-4', 2'ndi8ingi psphengis® one A sol ution of

N- net hyl - 2- pyri di necar boxam de (9.53g) in anhydrous tetrahydrofuran (400mnL)
was cooled to -78t 5 under an atnosphere of nitrogen, to which
n-butyllithium (1. 54M solution in hexane, | OO1L) was dropw se added.

Af ter beiﬁ&aﬁﬂﬁﬁwi?for 1.5 hours at the some tenperature, a solution of
1, 4- cycl ohgxanedi o mnoet hyl ene keral (10-930) in gphydrous

t et r ahydr of et 1Ot : ‘ rxture. After the

et Ut Ex iRt SR ARILE OTOPS ! pob dRebRAER TN X U s
partitione ween er and et hyl ether JUnt#T The aqueous
| ayer was - Bhiahd i th 2N hydrochloric acid, stirred for 30 m nutes,
neutralized wth potassium carbonate and then 15 | eft overnight. The
resul ting precipineleingspeint e2581T by filtration and dried to give the
subj ect conpound (6.84g). (2) Preparation of

spi ro[ 4- azai sobenzofuran-1(3H), 1' - cycl ohexane] -3, 4' - di one

Example 54
10 =N~-(4- -3- =3'-

garboxamide
melting point 274-275TC

16 Example 55

carboxamide
melting point>300C
20
Example 56
carboxamide
25 melting point 268-270T

Example 57



A m xture of dispiro[4-azai sobenzofuran 20 1(3H), 1'-cycl ohexane-4", 2

1", 3"-di oxol ane] - 3-one(6.8g), 2N hydrochloric acid (20n.) and acetone
(5m) was kapéedsisunder reflux for 13 shours. After cool i pgrydob@sed? Xt ure was
neutralized with potassium carbonate and stirred together wth isopropyl
ether (5nL) for 3 hours. The resulting g} precipitate was coll ected by
filtration, washed with water and isopropyl ether and then dried to give

t he subj ect onpound .39 3).. .Pr rati of cis-4 - ySpi ro[ 4-
azai sobenzof‘&ﬁa?‘ﬂup%rr)a,(t%‘q%s’?é (égﬁﬁe%?%%%f%m?ﬁé?fé"%% 05427 99
.Spiro 4-azga'&qmgg _an- o bym | KA 3- '-dione (5.7g) was.

di gsol \[/ed. i tetrahﬁ g‘f d:zgﬁﬂ% S(JJSWL;Eﬂcdand \/vater3 (‘7315111_) and cf)ol eg)to 0C.

The solution was <A gbLadiohuEeNbmethlh2speirimiRecapdkateacdOBgigfor 20
mnutes, 5 acidified with 10% sulfuric acid,. adjusted to pH7.4 with

sat urat ed saei wnhyaboge rtetardirteEwrar oS0 ol Jitwas eoole@xtoasyedC with
chl or of orm et hanol and chl oroform tetrahydrofuran. The organic | ayer was

dried ovér amdedr ans atgerpbenen efc sHdangan edto Mrlsha hrtybblieriamal | i zed
R E T e M R e e e TN
L2 SR el CEOBY hrel 06, EGLUPOAR Yomperacaze,
(2.029) in gandions det r ahydepbuoRExaheaidne! I ndndwthiylene( 3. Kl was
added and cooled to 0 C. Methanesul fonyl chloride (1. 3niL)

{10.93g) in anhydrous tetrahydrofuran (100mL) was added

10 dropwise to the mixture. After the temperature was raised
to room temperature, the reaction mixture was partitioned
between water (300mL) and ethyl ether (100ml.}. The agueous
layer was acidified with 2N hydrochloric acid, stirred for
30 minutes, neutralized with potassium carbonate and then

15 left overnight. The resulting precipitate was collected by
filtration and dried to give the subject compound (6.84g).
(2) Preparation of spiro[4-azaisobenzofuran-1(3H),1'-
cyclohexane]-3,4'-dione

A mixture of dispiro[4-azaisobenzofuran-

20 1(3H),l’-cyclohexane-4',2"-1",3"-dioxolane]~-3-one (6.8g},
2N hydrochloric acid (20mL) and acetone (5mL) was heated
under reflux for 13 hours. After cooling, the mixture was
neutralized with potassium carbonate and stirred togetherxr
with isopropyl ether (5mL) for 3 hours. The resulting

26 precipitate was collected by filtration, washed with water
and isopropyl ether and then dried tc give the subject
compound (3.39g).

{(3) Preparation of cis-4’'-hydroxyspiro]4-

azalsobenzofuran-1{3H),1'-cyclohexane]-3-one



was added dropwi se to the m xture and stirred at that tenperature for 1
hour. The reaction m xture was diluted 20 with water and extracted with
chl or of orwio 0Th¢876r gani ¢ | ayer was dried over anhydrous PRRABBASeAd
evaporated. The residue was crystallized fromethyl acetate-isopropyl
ether to give nesylate (2.47g). Thus #btai ned nesyl ate was di ssolved in
di met hyl formam de (25nL) and stirred together with 25 tetraethyl anmmoni um

cyani de (3. 259) .@pj.]xQﬁ4-éﬁi&mﬁurﬁif[3399hi'Dﬁ%rctllaﬁem@]i-on m xture

was diluted with water and extracted with ethyl acetate. The organic |ayer
was washe@,di'tdioaec(Sand)swasr dlesdoligbdninstétrahgdrdofurdno{somLynhydr ous
Na2SO4 and then concentrated.. The residue was WO 01/ 14376 PCT/ JP00/ 05427
100 purifi eddiwates (AOmE)r andtaaplashfodiCsi | The selutibpwamestiryed

=2/ i h bj d ) ) i f
??SJSSE 3. ilx?eg%%s?'aYﬁ;&pSM&wWﬁrﬁm6&89&spé?éai%ﬁﬁ%{x%i&tfég;boxy| .
ans: . : Guer o o ¢
T0any (180 et eRoal WANE 180 ARG 0 ORENBEERED pp7 4 wakn
heat ed undgptiaghtbdX sbaiuh! HiRi¥cgen\(dd¥bortdd | dguedif 582GLILBR Ehgt Ure was

diluted with water and 10 adjusted to pH6 w th potassium carbonate. The

resul ting emteacpediat ewt®h cothiorofiobm-ethanalli onandasheHlvirblfowmi-er and
air-dried to give the subject conpound (974ng). (6) Preparation of
t rans- N- (4tptnabyfppényap.3The organic layer was dried over anhydrous

0x0spi ro4- azai sobenzof uran- 1 3I—el) . 1' -cycl ohexane]-4'- 16 carboxam de To a
sol ution oNay$9,,and. SQBEBPF ted. The residue was crystallized from

10 ethyl acetate-isopropyl ether to give the subject compound
(2.02g).

(4) Preparation of trans-3-oxosplirol[4-azalisobenzofuran-
1(3H),1' -cyclohexanel~-4'~carbonitrile
To a solution of cis-4'-hydroxyspirol4-

15 azaisobenzofuran-1(3H),1l’-cyclohexane]-3-one (2.02g) in
anhydrous tetrahydrofuran (60mL), triethylamine (3.08mL)
was added and cooled to 0T . Methanesulfonyl chloride (1.3mL)
was added dropwise to the mixture and stirred at that
temperature for 1 hour. The reaction mixture was diluted

20 withwater and extracted with chloroform. The organic layer
was dried over anhydrous Na,SO, and evaporated. The residue
was crystallized £from ethyl acetate-isopropyl ether to give
mesylate (2.47g). Thus obtained mesylate was dissolved in
dimethylformamide (25mL)} and stirred together with

25 tetraethylammonium cyanide (3.25g) at 100C for 3 hours.
After cooling, the reaction mixture was diluted with water
and extracted with ethyl acetate. The organic layer was
washed with water and saturated saline soiut:l.on. dried over

anhydrous Na,SO, and then concentrated. The residue was




azai sobenzof uran-1(3H), 1' -cycl ohexane) -4' -carboxylic acid (66ng) in
pyridine(1lnl), 4-am nobenzophenone (52.6ngy) and

1- ( 3- di met b ewissygpr opyl ) - 3- et hyl car bodi | m de 20 hydr ochperi®eodsdp3ng) were
added and the mi xture was stirred at#40t for 2 -hours. The reaction m xture

was concentrated and the residue was ggptiti oned between water and ethyl
acetate. The organic | ayer was washed with saturated saline sol ution

dried over d the Q 25 Th i_due
crystalli zeé’“#%rr#gs hgjﬁ ace‘iogtqg"%exglﬁ%"{'}g%gérgégghe ilhbj gcifﬁ%orrpo%
(94. 4ny) as ( qugs: p :ﬁ?fﬂ)oéﬁlﬁﬁo Exanpl e
58 to 60 vverg‘%gﬁnal ned ]yséﬁééatsélén?}ja,r ngn%n%%?sa?éxlz?r?pl e 57-(6) blsﬁd
repl aci ng 4 (4Qogl/.14376 PCT/ JP0O0/ 05427 101 ami nobenzophenone used in
Exanpl e 57-(6) by the corresponding naterials, respectively. Exanple 58 5
Tr ans- 3- oxo{ &} Preparatidm s dinans -3ofokospriziclcbaradiaatenzilidan -

1" -cycl ohexane | -4'" -carboxam de nelting p0| nt 2039 Exanpl e 59 10
Tr ans- 3- éx0143§3pﬂer‘r§ﬂY“3~qW ) -ssrbepylic aci

Exarpl o 60 15 Tr als SHLTGEE @ FEA - on e?ﬂ"zaﬂaﬁ%%e@pﬁmw Fdhben
of uran- 1( 3H,1)(_31ﬂ 'qyglmg‘gn%]_qar_gmﬂecﬁ_@ ti Qg.ggl)nt 21370 ﬁ(@rrpl e 61
sulfuric acid was heated under reflux for 11 hours. After
cooling, the reaction mixture was diluted with water and
10 adjusted to pH6 with potassium carbonate. The resulting
precipitate was collected by filtration, washed with water
and air-dried to give the subject compound (974mg).
(6) Preparation of trans-N-{4~benzoylphenyl)-3-
oxospirof4-azaisobenzofuran-1(3H),1 ' -cyclohexane]-4"-
15 carboxamide
To a solution of trans-3-oxospirol[4-
azaisobenzofuran-1{3H),1'-cyclohexane] -4’ -carboxylic
acid (66mg) in pyridine (1mL), 4-aminobenzophenone (52.6mg)
and 1-(3-dimethylaminopropyl)-3 -ethylcarb’odiimide
20 hydrochloride (153mg) were added and the mixture was stirred
at 40T for 2 hours. The reaction mixture was concentrated
and the residue was partitioned between water and ethyl
acetate. The organic layer was washed with saturated saline
solution, dried over anhydrous Na,SO, and then concentrated.
26 The residue was crystallized from ethyl acetate-hexane to
give the subject compound (94.4mg) as colorless crystals
(melting point 237T).
Compounds of Example 58 to 60 were obtained in the

similar manner as Example §57-(6) by replacing 4-



20 Preparation of trans-N (4-banzoyl phenyl)-3-oxosnir~ oF5-
azai sobenzofuran-1(3H).1' - cycl ohexanel -4' -carboxam de (1) Preparation of
di spi r o( SW&mi1s3ibenzof uran- 1(3H), 1' - PCT/IP00/05427
cycl ohexane-4',2'-1", 3 -di oxol anel -3-one 2, 2, 6, 6- Tet ranet hyl pi peri di ne
(41.1nlL) was 25 dissolved in anhydrod®ltetrahydrofuran (400n.) and cool ed”
to -50t , to which n-butyllithium (1.50M solution in hexane, 217nlL) and
ni cotinic apifdobénzophendn® addsdasucnessiExemple Af ber (b ng:ftl ehRd at
-50t for 1 hour, a solution of 1, 4-cyclohexanedi one nonoet hyl ene ket al
(13.9g)-incﬂcrespﬂnsiagPﬁwﬂmﬂﬂGﬂaﬁ4stnﬁnxtNﬁ@ﬂrous tetrahydrofuran (25nl)
was added and then the mxture was stirred at -50t for 1 hour. After the
t enperature vvas rai sed to roomtenperature, the reaction mxture was
pour ed intg g 00mL) and extracted with 5 hexane-ether (1:1, 500M).
The aqueou P S adjusted to pFB W th 6N hydrochlorlc acid and

; fQl ,

stirredgat &iu%twmnthevms
US obtai ned solid was

col l ected

di ssol ved apasbhBeat ” i3k rSe e 5.0d 5, .

bi car bonat e aqueous solutlon (150nL) dr|ed and then concentrated The
resi due was recmmﬂﬂawg:phiﬂutnnai}wl acet at e- hexane to give the subject
conmpound (4.299). (2) Preparation of spiro[5-azai sobenzofuran-1(3H),1'- 15
cyclohexane] 3,4' -dione Dispiro[5-azai sobenzofuran-1(3H). 1" - cycl ohexane-
4',2 -1",3"%-di oxol ge] 3-one (4.29g) and p- toluenesulfonic acid
nDnohydratE f? 3g§ were di ssolved in

melting point 217TC .

Example 60
15 =3- =N-(5- 2= =

3 [ 4

melting point 237TC

Example 61
20 =N-(4- =3- -

(1) Preparation of dispirol5-azailsobenzofuran-1(3H),1’'-
cyclohexane-4’,2"-1" ,3"-dioxolane]-3-0one
2,2,6,6-Tetramethylpiperidine (41.1mL) was
25 dissolved in anhydrous tetrahydrofuran (400mL) and cooled
to ~50C, to which n-butyllithium (1.50M solution in hexane,
217mL) and nicotinic acid (10.0g) were added successively.

After being stirred at -50C for 1 hour, a solution of
1,4-cyclohexanedione monoethylene ketal (13.9g) in



acetone (80r1L) and water (8nmL) and the solution was heated 20 under ref | ux
for 3 hours. After cooling, acetone was evaporated off and chloroform
(100mM.) wagyorgifigshet © the residue. The mi xture was washegciwdobosaas ur at ed
sodi um bi carbonate aqueous solution (50nL X 2), dried over anhydrous
Na3SO4 and then evaporated. The resultihpg crystals 25 were recrystallized
fromethyl acetate-hexane to give the subject conpound (2.68g). (3)

Preparati on | S:,4 '1:}!%9; ' - -

azai sobenzma&t}?’ ﬁ&%(lél-i) -acéci oLgeu%e?gle](-%s-%Iﬁ)e Wi\ssﬁ‘s‘%ﬁﬁsf‘é‘ﬁ or en the
spi ro[ 5- azaj of N3 ' _@H1¢43 / 054

cycl ohexanein-igl.e,%?f'é- d%%es%%% a|t¥1\‘ot g’?r‘gﬁy rtgfga?}l-gv% er K%fglgBﬂ}lerrL) was
cool ed to. Otempetatuirer edst agdisied to tdoons tdnpedature,drilde éeadtiynat 0 C
for 30 mnutes. The reaction mxture was poured into water (5nmL), stirred
at room 5 tmipsuzeuvasi pouzedniingoewated t{8OOmI) and extmadted Wwigklof or m
(20mL X 3) . The extract was dried over .anhydrous _Na2SO4 and concentr at ed.
The resi Buehf¥enesetheraftidecPohn oIRe AJULCHEIRERE MRS &djustadie

raness oxoth M Aishoy DYAEPERIOERE, MAEE Bha, srirreq st ERWni il e
A sol ution ?Bmﬁb%&?hrgy%@(%%f]&é: The res?_}ting pre ipit.ateh ;Taasm' e

azai sobenzofuran-1(3H), 1' - cycl ohexane] - 3- one .319) "an triet
(1.17n) incenhgeteds vt Fahrsatiohanak@Onigshdd WEth Oaarbr 0 0 1humnd

stirred together with methanesul fonyl chloride (0.555m) at 0°C for 1
hour. The rebtalnadnscalid wasddsgodved intchiorefoxmsAO0mIek: mucthed wit h
ethyl aclzoe t a&ith saturated sodium bicarbonate agueous solution (150mL),
dried and then concentrated. The residue was
recrystallized from ethyl acetate-hexane to give the subject
compound (4.29g).
(2) Preparation of spiro{S5-azalsobenzofuran-1(3H),1’'-
15 cyclohexane]-3,4'~dione
Dispiro[5-azaisobenzofuran-1{3H),1l’'-cyclohexane-
4’,2"-1",3"-dioxolane]-3-one (4.29g) and p-
toluenesulfonic acid monohydrate (3.74g) were dissolved in
acetone (80mL) and water (8mL) and the solution was heated
20 under reflux for 3 hours. After cooling, acetone was
evaporated off and chloroform (100mL) was added to the
residue. The mixture was washed with saturated sodium
bicarbonate agueous solution (50mL X 2), dried over
anhydrous Na,SO, and then evaporated. The resulting crystals
25 were recrystallized from ethyl acetate-hexane to give the
subject compound (2.68g).
(3) Preparation of cis-4’-hydroxyspiro([5-
azaisobenzofuran-1{3H),1’'-cyclohexane]~-3~-one

A suspension of spiro[5-azaisobenzofuran-1(3H),1'-



(100nmL X 2) , dried over anhydrous Na SO4 and concentrated to give crude.
nmesylate (1.87g). The nesylate was dissolved in 20 anhydous di net hyl f

or mam de W®0MI¥37and stirred together with triethyl amoPCIPeyessd7de (2. 98Q)
at 1001 for 5 hours. The reaction m xture was poured into water (100ni)
and extracted with ether (150nL X 3),108nd et her-ethyl acetate (2: 1,
200nmL) . The conbi ned extracts were dried over anhydrous Na2SO4 and 25

concent r at g¢clohexensl 13,4 -dione el 6mg )\asn puetirahgdiy futan+Water

chromat ography on silica gel (hexane/ethyl acetate/nethanol=2/1/0to t/1/0
to 30/30/1y1enrd,t HmIgbtwasedooledi #on@Cr emd/ sstiitire@dtbgetherhwith

acet at e-hexane to give the subject corrpou:ﬁ (631ng). WD 01114376 '
PCT/ JPOQ 08gedium) pxohydrider 48289 )ofal r Aris- KoY minutesi sofdezof ura

- oxospi r FSSREACEBRSBr 0 R Be) 154 FafeR oMl BeakaBias room.
(100m0) 5 Wabert chide MobyNdocORLARLRR! Cnit] EHGLC Bt ol iats

refl uxed for he reaction m xture was cooled to room tenperature

and adj ust g1b@oRbtmM 2OmBXEPUS b eedird®t WaE! @XiéE ovel Enh9arblisNd
precipitate was collected by filtration, washed successively wth water,

et hanol anNaj$S0diandpeongéntratedand Thieerefidue twagi vecriyetaliicen
conpound 78ny) . 1H NVR (200MHz, DMBO-d6, S ppm) : 1.63-1.87 (2H, m,
1.88-2. 20 frpm @9thyl 7acetptenhexanes to)  giyg thes subjeqty, pompgusd (1H d,
J=5. 2Hz) , ? 26 é%lil d, J=1.1Hz). 15 (6) Preparation of

trans-N—(4-B n789 phenyl ) - 3-

oxospi j@[ 5S73j2prebarativnivel ((Hdnsl 304d FGH ] adafsobenzofuran-
1(3H).1'- cyclohexanel-4'~-carbonitrile
A solution of cis-4°'-hydroxyspiro[5~

azalsobenzofuran-1(3H),1’ -cyclohexanel-3-one (1.31g) and
triethylamine (1.17mL) in anhydrous tetrahydrofuran (20mL)

16 was cooled to 0C and stirred together with methanesulfonyl
chloride (0.555mL) at 0C for 1 hour. The reaction mixture
was poured into water (50mL), extracted with ethyl acetate
(i1o0mLX2), dried over anhydrous Na,SO, and concentrated to
give crude mesylate (1.87g). The mesylate was dissolved in

20 anhydous dimethylformamide (30mL) and stirred together with
triethylammonium cyanide (2.98g) at 100 for 5 hours. The
reaction mixture was poured into water (100mL) and extracted
with ether (150mLX3), and ether-ethyl acetate (2:1, zoo:hr..) .
Th‘e combined extracts were dried over anhydrous Na,SO, and

256 concentrated. The resulting oily residue was purified by
column chromatography on silica gel (hexane/ethyl
acetate/methanol=2/1/0to1/1/0 to 30/30/1) and the obtained
solld was recrystallized from ethyl acetate-hexane to give

the subject compound (631mg).



carboxam de A solution of trans-3-oxospiro[5- azai sobenzofuran-1(3H),

1' - cycl ohexane) - 4' - carboxylic 20 acid (20ng) and 4-anm nobenzophenone (16ny)
i N anhydr oys, g1R¥d7 di ne (0.5nmL) was stirred together w thpchyfpdomssar

di met hyl am nopropyl ) - 3- et hyl carbodi i'ti de hydrochloride (20ng) at 601t for
2 hours. The reaction mxture was pourggg into water (1Or) and extracted
with ethyl acetate (30nm 25 X-2). The conbi ned organic |ayers were dried

over anhydr Na2SO4 .and ¢ entrated. The resulti i1y residue was
purified by?3§| SFeP §ta “Eﬁt3§i°i’ﬁ°€éﬁdf&e[%‘(°rfé}%?§?eé¥ Uriitate =1/1
to 1/2) and_ btyai_n i S gl+€! 9y@t@ﬁli rfom et hyl

acet at e- hexatrjig%flg 'd‘l ve%?r%%q‘gf\ﬁ4 6(2;. / &3’708%1‘121'#) 105 subj ect conpound
(10ng) as col orl egs npiMsird Sof NEtdrd\ls NRtdEp12Pl5 2orafsdben F¥AiPaR- 62 5
Preparati on of trans-N (4-benzoyl phenyl)-3-oxosp iro(6- az

i sobenzof nr ag3i)31)° -Eycdphlextanedrdl -Farbonitrdiiede ((1Domy)epar araver of

di spi ro[ 6- azai sobenzof ur an-

1(3H), 1' 5cydPefiskanand comcentratedl sRdfunip-schhd0.3mL) was refluxed

2,2,6, 6-Tetranet hj)él i peridinpne (50nL) was dissolved 10 ig anr{ydr ous
t et r ahydr of §P&n X 8 andTPRe T O MKture,o¥as egolegyto (XpQfki ch

D LUk RS | 8814 ¥ e e BB SR, "L
[hh coacl OBRCRIA I TSI e Gt Tal ctmeBRe 10
cooled to -g@31tfatibni- washed successively with water, ethanol and

10 diisopropyl ether and then dried to give the subject compound
{78mg) .

. ‘H-NMR (200MHz, DMSO-d,, 6ppm) : 1.63-1.87 (2H, m),
1.88-2.20 {6H, m), 2.70 (3H, m), 7.76 (1H, ad, J=5.2, 1.1Hz),
g8.86 (1H, d, J=5.2Hz), 9.06 {(1H, 4, J=1.1Hz),.

15 (6) Preparation of trans-N-(4-benzoylphenyl)-3-
oxosplro[5-azaisobenzofuran-1{3H),1’-cyclohéxane]-4"-
carboxamide

A solution of trans-3-oxospire[5-
azalisobenzofuran-1(3H),1'-cyclohexane)-4'-carboxylic

20 acid (20mg) and 4-aminobenzophenone (1l6mg) in anhydrous
pyridine (0'. 5mL) was stirred together with 1-(3-
dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride
(20mg) at 60C for 2 hours. The reaction mixture was poured
into water (10mL) and extracted with ethyl acetate (30mL

25 X2). The combined organic layers were dried over anhydrous
Na,SO, and concentrated. The resulting olly residue was
purified by column chromatography on silica gel
(hexane/ethyl acetate =1/1 to 1/2) and the obtained solid

was recrystallized from ethyl acetate-hexane to give the



Cycl ohexanedi one nonoet hyl ene ketal (19g) was. added and the reaction
m xture was stirred at -65 C for 10 mnutes. The tenperature of the
reacti on WMOM@#F6was rai sed to -151C over 20 1 hour, thRECTEIBMDSR70ver 30
m nutes. Then the m xture was poured into water (300nL), from which the
agueous | ayer was separated. The orgal¥isc | ayer was extracted wi th aqueous”
2N sodi um hydroxi de. The conbi ned aqueous | ayers were adjusted to pH3
Wi th conceglub¥erd Syflpeahaciomgyad coxbrie £ crydited s mb1 LAY IpaAGHRE at e
(500mL). The organic layer was washed with saturated aqueous sodi um
bi car bonat @562@%7¥ ). and saturated saline solution, then dried over
anhydrous MSO4 and concentrated. The residue was purified by col um
chromat ography on silica gel (hexane/ethyl acetate =1/0 to WO 01114376
PCT/ JPOQ 0 427 06 4/1 to 3/2) and recrystallized from et hyl
acet at e- he XL ve the subj ect corrpound (7. 209) (2) Preparation of
di,gne

spl ro[ 6 aziﬁ' g&fi%&g
Di spi ro| 6- azal soben
4' 2" -1", 3'azaii@eDenia ’ e -
rmnohydrate (5 80g) were d| ssol ved in acetone (150rrL) and water (15nm.) and

the sol uti cm)vvm:emaiommhrdiﬂum[szﬁéohenzefuﬂimer cool i.ng, acetone

was 10 evaporated off and the residue was extracted with ethyl acetate
(100nL X 3R{3fe IcoaNdihanansi4’ 1 hyek's Jerdiogohanelndroneat ur at ed sal i ne

Cosul t1ng oryst ol det o8- TREFORLERTIBLRSF R iPE! R PRk Mazh d1as0dysthpy
ether 4§ 9i%eanhyardas’ "i:@t‘i%thy‘&}'m% (bo%ifl)y and the solution was .

cooled to -50C, to which n-butyllithium (1.50M solution in

hexane, 270.7mL) and isonicotinic acid (12.5g) were added
successively. The reaction mixture was stirredat -50C for
10 minutes and the temperature was raised to 25C over 30
16 minutes. The reaction mixture was further stirred at 25T
for 10 minutes and then cooled to -65 T . 1,4-
Cyclohexanedione monoethylene ketal (19g) was added and the
reaction mixture was stirred at -65C for 10 minutes. The
temperature of the reaction mixture was raised to -15C over
20 1 hour, then to 0C over 30 minutes. Then the mixture was
poured into water (300mL), from which the agqueous layer was
separated. The organic layer was extracted with aqueous 2N
sodium hydroxide. _ The combined agqueous layers were
adjusted to pH3 with concentrated hydrochloric acid and
26 extracted with ethyl acetate (500mL). The organic layer was
washed with saturated aqueous sodium bicarbonate (200mL),
and saturated saline solution, then dried over anhydrous
MgSO, and concentrated. The residue was purified by column

chromatography on silica gel (hexane/ethyl acetate =1/0 to

Dy




(3) Preparation of cis- 4'-hydroxyspiro[6-
azai sobanzofuran-1(3H), 1' - cycl ohexane] -3-one A sol ution of

spiro[ 6-az gpgofuran 1(3H), 1' - cycl:ohexane] - 3, 4' - di onge §%88427 N et hanol
(100m.) 28@\(2? cooled to 0'C and stirred together with sofcf'lipgm f)or ohydri de
(174mg) at 0" C for 1 hour. The reactiongegixture was adjusted to pH4 with
104 sulfuric acid, rendered basic wth agqueous saturated sodi um

bi carbonate and then extracted w chl.orof orm_ (200m X 2 The extract
was dried oddl %8 %%!/M%’eﬁﬁgﬁ)ﬁaiﬂa"‘egw;c’é‘?ﬁ ; a‘i’ﬁ@#&é?‘&ﬁénﬁag"

recrystalliz fr - I ve the subject conpound
(954. 5ny) . @%%%rtgip@aséﬁgoer&ggcﬁp:br@%ﬁbé%)9'0[ 6-

azai sobenzofiygnanpiedAralt clghexgitlo P - £2d Pobéhzd£u 79 -
PCT/ JPOO 051%7) 107 A s%l%ﬁonﬁ(;f Ci s-%ﬂs- h%é oxyspiro G%Dﬂ(j#i;

azai sobenzofoycdvhkxine I- 3 ,0/cldlivmeane] - 3-one (954ng) and triethylam ne
(0.91nL) in dinethylformam de (10nm.) was cooled to 0 C and stirred

t oget her Bwi t h et Hdapird bhyazsisobensefuxan -1 ¢3M) )1 htcycdhiexanetour. The
reaction m xture was diluted with ethyl acetate sloorrL), washed with

aqueous satir@ ed setfinhaREANITA-ONSonL x(2y209hd sat @&k ed SBTine
[ uti 5 . _th ied d trated., Th
F st due was HPIBEPERTIARLE BRI neRoHThEH e L8 AONH weSR G000 TV RE 15 0 i e
| at 9 Thi ' | '
0t 1t or Beaebne f onlly A W eU2 PP nitchd SN Spe neated

cyani de (lphder atefIIOFé0rs 155nbanss. Aftercadiodldngl Modton@swasli | ut ed
with ethyl acetate (200nmL) and. washed successively
10 evaporated off and the residue was extracted with ethyl

acetate (100mLX3). The combined organic layers were washed

with saturated saline solution (50mL), dried over anhydrous

MgsO, and then evaporated. The resulting crystals were

recrystallized from ethyl acetate-diisopropyl ether to give
15 the subject compound (1.96g).

(3) Preparation of cis-4’'-hydroxyspiro[6-

azaisobenzofuran-1(3H),1’-cyclohexanel-3-one

A solution of spiro[6-azaisobenzofuran-

1(3H),1'-cyclohexane]-3,4"-dione (1.0g) in ethanol (100mL)

20 was cooled to 0T and stirred together with sodium

borohydride (174mg) at 0C for 1 hour. The reaction mixture
was adjusted to pH4 with 10% sulfuric acid, rendered basic

with aqueous saturated sodium bicarbonate and then extracted

with chloroform {(200mLX 2). The extract was dried over
28 anhydrous MgSO, and concentrated. The residue was

recrysti.:llized from ethyl acetate-hexane to give the subject

compound (954 . 5myg) .

(4) Preparation of trans-3-oxospirofé6-

azaisobenzofuran-1(3H),1'-cyclohexanel~4'-carbonitrile



15 with water (200nL), aqueous saturated sodi um bi carbonate (200nmL), and .
saturated saline solution (100nL). The organic |ayer was dried over

anhydr ousWiysDBaad concentrated. The residue was recry®CENPGOHS427f r om et hyl
acetate- diisopropyl ether to give the subject conpound (447mg). 20 (5)
Preparation of trans-3-oxospiro|6- 107

azai sobenzofuran-1(3H), 1' - cycl ohexane] -4' -carboxylic acid A m xture of

t r ans- 3- oxospi r op6 seaitione vIo ol HydDodyspyed pbexane] -4' -carbonitrile
(445ng), water 25 (3.5mL) and concentrated sulfuric acid (1.5nm) was ref

| uxed for #zabsebenzafurancii( 3H)nillt-wyeslehexans kB tane 00954mgdpendt ure and

adj usted to pH8 with aqueous 5N sodi um_ hydroxide, then to pH4 with
concent r at BEAaRAYLeRLBE| O dImL) TAD | thyiferpanide \/(écg"lcbl W88t ed by

filtration, \/\isgeg \rigﬁllm 76 CT/éP%O/O 427 ]ﬁéva water _and dried to
give the se®ptet E8mboundndBhiFredstegelpers ¥ith Jethanasnifapyl i nt
222- 223 O) s 0 d : - . 65-2.75
(i e e (ooRbht) AE'SChar>1PRBYy. Trhe abblon Hiprarg” U
(1H d. JxaghAlutied with-ethys)acétat& (QUOML ) Owashed with aqueous
trans- N- (4-benzoyl phenyl) - 3-
0X0spi r o[ Gsataratédnzaddivan- bidarbbnatec! OSembé¢]2), - and@ bsaturdted
sol ution of trans-3-oxospiro(6-azai sobenzofuran- 10 1(3H),1'-
cycl ohexangglime soitden { Somiy ( tHe driadover; Mg amd 6ng) in
anhydr ous ridi 1gl) s _stirred together w.t
1- (3-di mtﬁ%ﬁﬁ?ﬁ%ﬁ&%ﬁ}il )*@%Fﬁ?ﬁ‘%ﬁb&'&ﬁ ﬁ°6’é’i#o§%&ﬁ%‘?i%’é°‘(‘4%?‘?%) at
60" C fff Zad@t&fe-diisopropyl ether to give mesylate (995mg). This
mesylate was dissolved in anhydrous dimethylformamide
{30mL) and stirred together with triethylammonium cyanide
{(1.57g) at 100C for 1.5 hours. The reaction mixture was
diluted with ethyl acetate (200mL) and washed successively
15 with water (200mlL), aqueous saturated sodium bicarbonate
(200mL), and saturated saline solution (100mL). The
organic layer was dried over anhydrous MgSO, and concentrated.
The residue was recrystallized £from ethyl acetate-
diisopropyl ether to give the subject compound (447mg).
20 (5) Preparation of trans-3-oxospiro[6-
azalsobenzofuran-1(3H),1l'-cyclohexane]-4’'-carboxylic
acid
A mixture of trams-3-oxospiro[6-azalsobenzofuran-
1(3H),1'-cyclohexane]-4'-carbonitrile (445mg), water
25 (3.5mL) and concentrated sulfuric acid (1.5mL) was refluxed
for 6 hours. The reaction mixture was cooled to room
temperature and adjusted to pH8 with aqueous 5N sodium
hydroxide, then to pH4 with concentrated hydrochloric acid.

The resulting crystals were collected by £filtration., washed

P



The reaction mxture was diluted with ethyl acetate (20n) 15 and washed
successively with water (20nL), 104 citric acid aqueous solution (20nm. X

2), aqueou&ogﬁ;lw.,gt ed sodium bicarbonate, and sat urat edpGiipodiesssol ution.
The organic ayer was dried over anhydrous MgSO4 and concentrated. The

resulting oily residue was purified byiggl um chromat ography 20 on silica
gel (hexane/ethyl acetate =3/2 to 1/4) and the obtained solid was

recrystalliz fr I te-h e 0.0 h | ect nd

(52, ) as "adtovRLed Bhg BETLE' Fo GEPRCend bt Malihis (£OAREY Y,

Pr epar ati on Qf f - ﬂéﬁ% )V E - Spi r oi

| sobenzof ur g(r%- %@1@%{{1 - pi p?ﬁ_@r]?ﬂé})éiagcl)'xb%cﬂ;r ioaafngéggq(l) Preparati on
of 2-ani no- 5- (4- hygreyrd NSDOMBRY, TMIT-A0 Blpph376 ACH-LRO0/ QM2 7m) 109 To a
sol ution of 2-am no-5- brr(;(rmpyr azi ne (365 ny) b%ns di et hoxyet%*n% n(l)Zé m.)
was added 4-2hd-@x s Rl mdr,oni7e 83aC1H, (@ROIHL) 2HZ . SN Htzh L 86r bhat e
aqueous. solution (2.5 nL) and tetrakis gl’l phen%hoslphl ne) pall adium (0)

(54 ny). 55 Fhe Fride s Ot i(dted dat JEdo@HZ I FrdurldH.TPRSHe reaction
acetate (50 (B x afFeRAFARAORLL, R atRPaqN Tl et Bhesi{ S "
provi ded cr ReaPLEE € R R IO Tyl e (10 L) o
gi ve the subigg®oxam@@eound (305 ng). (2) Preparation of phenyl
N-[ 5- (4- hydr oxyphenyl ) - 2- pyrazi nyl ] carbanmat e

A solution of trans-3-oxospirofé6-azalsobenzofuran-

10 1(3H),1’'- cyclohexanel]-4'-carboxylic acid (50mg) and 4-
aminobenzophenone (51.6mg) in anhydrous pyridine (1mL) was
stirred together with 1-(3-dimethylaminopropyl)-3-
ethylcarbodiimide hydrochloride (48.7mg) at 60'C for 2 hours.
The reaction mixture was diluted with ethyl acetate (20mL)

15 and washed successively with water (20mL}, 10% citric acid
aqueous solution (20mL X 2), aqueous saturated sodium
bicarbonate, and saturated saline solution. The organic
layer was dried over anhydrous MgSO, and concentrated. The
resulting olly residue was purified by column chromatography

20 on sllica gel (hexane/ethyl acetate =3/2 to 1/4) and the

obtained solid was recrystallized from ethyl acetate-hexane

to give the subject compound (62.7mg) as c¢olorless crystals

(melting point 147-149T).

25 Example 63

- ey - - -

carboxamide
(1) Preparation of 2-amino-5~(4-hydroxyphenyl)pyrazine



To a solution of 2-am no-5-(4-hydroxyphenyl)pyrazine 15 (283 ng) in .
pyridine (20 nL) was added under ice-cooling phenyl chioroformate (199 /t
L) and t hwOomiti4dd6e was stirred for 1 hour. The reacti oRCEKARW®FLRTWwas pour ed
into water (30 L) and extracted with ethyl acetate (20 nL x 3). The
organic |ayer was washed with saturati®8 saline solution and then 20 dried
over anhydrous Na2SO4. The concentration of the solvent left a crystal

resi due, which vaf Wa§62dtohhofli Bldiino 8 MerondPyfakihe B6€ mide 1mbj ect
compound (314 nmg). (3) Preparation of N-[5-(4-hydroxyphenyl)-2-pyrazinyl]-
3- oxospi r ofiiimelthoxyetbanel (29 wk) preoeradded] 4:hyd2bxypheoydbodendc m xt ure
of spiro[isobenzofuran-1(3H),4'-_ piperidine]-3-one hydrochloride (96 ng),
phenyl N 5apgd (ﬁyﬂr@@plﬂ;gﬂ )3"4‘1‘3!7? SATRANRLS panacus sodukjeng (.5
triethylamnp 2 L) .in ch] orofo 5 S irred 01/.14376
PCT/ JPOQY og&i#nﬁsgrgﬁiﬁ ?Hi&wghéﬁg&%gﬁ?%ﬁﬂ ﬁﬁé (\rgémﬁam ed into
wat er apd xtrac A f 0 ) or gapi.g | [ s washed
Wi th satur 358&"@5#'?’?1%@5&(%] ﬁ??%%ggfgm%) %n%gqf'ﬁetﬁ;gﬁls_éd @\8) t&fegxgﬁﬁ%?‘ous_ _
Na2SO4 Thepggraee! waki adaéd wdite:s (20chak)! 8h8 €hé tiche wathbgravtearurified
by col um chromat ography on silica gel (hexane/ethyl acetate=4/1 to 1/2)
fol | owed bwitheetlyyl @detzte @50 mbix )hy| Thehexthartrneas waghed whehlO
subj ect conpound (114 r’rg) as colorl ess crgstal s (neltin poi nt 263-2650 .
Exanpl e 64saturated saline solution, then dried over anhydrous Na,SO,.
The removal of the solvent provided crystal residue, which
10 was washed w:l.fh diethyl ether (10 mL) to give the subject
compound (305 mg).
(2) Preparation of phenyl N-[5-{4-hydroxyphenyl)-2-
pyrazinyl)carbamate
To a solution of 2-amino-5-(4-hydroxyphenyl)pyrazine
15 (283 mg) in pyridine (20 mL) was added under ice-cooling
phenyl chloroformate (199 #L) and the mixture was stirred
for 1 hour. The reaction mixture was poured into water (30
mL) and extractedwith ethyl acetate (20ml.x3). The organic
layer was washed with saturated saline solution and then
20 dried over anhydrous Na,SO,, The concentration of the
solvent left a crystal residue, which was washed with diethyl
ether (10 mL) to give the subject compound (314 mg).
(3) Preparation of N-[5-(4-hydroxyphenyl)-2-pyrazinyl]-
3-oxospiro[isobenzofuran-1(3H),4 ' -piperidine]-1'-
25 carboxamide
A mixture of spiro[isobenzofuran-1(3H),4'-
piperidine]-3-one hydrochloride (96 mg), phenyl N-5-[(4-
hydroxyphenyl) -2-pyrazinyl)carbamate (128 mg) and

triethylamine (279 #L) in chloroform (5 mL) was stirred at




Preparati on of N-fS-(3-hydroxyphenyl)-2-pyrazinyll- 15
3- oxospi roli sabenzofuran 1(3H).4 piperidine]-1'"- car boxam' de (1)

Prepar at i ogfigg7gM no- 5- ( 3- met hoxyphenyl ) pyrazi ne 0 apSPHipebisasy Of
2- am no- 5-br om)pyr azine (642 ng) in dinethoxyethane (40 m.) was added

3- met hoxyphenyl boronic 20 acid (560 ng);, 1.5N aqueous sodi um carbonate
solution ( 4 nmL) and tetrakis(tri phenyﬁphosphi ne) palladium (0) (86 ng).
The m xture stirred at 80 C for 6 hours. To the reaction mxture was
added wat er 5& £P¥ 2AnBO¥KRE-whol e was extracted with ethyl acetate (50 nl

x 3). The extract was %gag%g ‘Pﬂrtrniféufét Vot egoﬁg hne:uﬁ?é ubhggrang?ahen

dried over anhydrous he concentrati t he  sol vent

t al ,((H? Wase | th
(S:L%jsegt conmpoun (ygo%%c“a%?z) P?gggﬂrgtbpgﬁhg e'i'ﬂérofégnﬂ})l&feﬁ'*’@s ©

2-am no- 5- ( Jralthédowy Phasutyryted isad 1We Bdtdéish FLAOMLPRNAOtHEr ddida

2- am no- 5- ( 3- net hoxyphenyl ) pyrazi ne (566 ng) was dissolved in nethyl ene
chl ori de5( 1®velr) anhydxious Nay8Qte was added under ice-cooling boron
tribromde (530 9L) and the whole was stirred at roomtenperature for 14

hours. To 5 the r Fencapkratdonnf &B&&P]}‘N’%GESG§ EBHFGHPMM’&H@?de

The whol e was extra h cetat 30 X 2 Qr gan | ayer
was washed W@fh ggfﬁ%g?gd é%l .%@/‘E‘H} utfh 3grtr£|1?&¥ dh‘e :gi'fé gn?ﬁ/groug
Na2SO4. The:( Fl re‘?:h n ofg, ig@até_p& YENt pHovi ?g)them@ﬁgd conmpund (94
ng) as a yellow 1 Preparation of Phe

N-(5-(3- hyd&@sml&tmm)tzatmw agiropl letylangtRer- hexane to give the

10 subject compound (114 mg) as colorless crystals {(melting

point 263-265T).
Example 64

15 - - * - -f" -
carboxamide
(1) Preparation of 2-amino-5-(3-methoxyphenyl)pyrazine

To a solution of 2-am1no-5-—bromopyraziné (642 mg) in

dimethoxyethane (40 mL) was added@ 3-methoxyphenylboronic

20 acid (560 mg), 1.5N agqueous sodium carbonate solution (4 mL)
and tetrakis(triphenylphosphine) palladium (0) (86 mg).
The mixture was stirred at 80C for 6 hours. To the reaction
mixture was added water (20 mL) and the whole was extracted
with ethyl acetate (50mL x 3). The extract was washed with

25 saturated saline solution and then dried over anhydrous
Na,SO,, The concentration of the solvent left a crystal
residue, which was washed with ethyl ether {10 mL) to give
the subject compound (760 mg).

{(2) Preparation of 2-amino-5-(3-hydroxyphenyl)pyrazine



To a solution of 2-am no-5-(3-hydroxyphenyl)pyrazine (89 ng) in pyridine.
(10 nm.) was added under ice-cooling 15 phenyl chloroformate (63 u L) . The
m xture way@an#zeed for 1 hour and then poured into wat ®CTB®/0842y and
extracted with ethyl acetate (20 nL x 3). The extract was washed with
saturated saline solution and_then driiefl over anhydrous NaASO4. The
concentration of the solvent |left a crystal 20 residue, which was washed
with ethyl ether 5 -89 Qi Vs n My

Preparation of Nz[gn%y%go%%ellniﬁ 2- EfbyEaETAS d(ééé m) ik

pyrazi nyl ] aBs9s0e8dr ahi meknpaeher enidvedde, 410 pLperi donehis meRedesan de 25
A m xture of spiro[isobenzofuran-1(3H),4'- piperidine]-3-one hydrochl oride
(40 ng) , wasngddéd|[dndés-ivelramoohimg\borén pyrtrronyide af 330yt b)(afdng) and
triethylamne (119 AL) in chloroform (5 nL) was stirred at 80t for 2
hours. Thetheathols waAssHirrgdsabtren temrexqarene foF d40bonrper 9427 112

wat er and tracted, wit hl or of or 2 )....The or ic . |layer s washed
wth s ur EheceartHEh sk, vpd Ahasd A eanadhel pRRR NG ny ALRFIHRS o
Na2so4. T [ _ I ey hch

purified E@“ﬁ%ﬁ*‘&%ﬂg @%h%nﬁ%%%ﬁ%ﬁo%%h{éa&gﬁé(ﬁﬁﬁ’e‘/’é’?gyl M8, ate=ar1
to 1/2) ferganed layéfwarsswakhedarith ddtir£tédsaaliind sb2wtaen &Aagi ve the
subj ect conpound (24 ny) as colorless crystals (nelting point 257-259t).
10 Exanpl ethén Rizpedatvven arihydioumrNa,B0qxgThe( Soptentiragion of the

pyri m di nyl ) spi rofi sobenzofuran-1(3H)-4'-piperidinal-1"-
solvent provides the subject compound (94 mg) as a yellow

10 solid.
(3) Preparation of Phenyl N-[5-(3-hydroxyphenyl)-2-
pyrazinyl]carbamate
To a solution of 2-amino~-5-(3-hydroxyphenyl)pyrazine
(89 mg) in pyridine (10 mL) was added under ice-cooling
15 phenyl chloroformate (63 #L). The mixture was stirred for
1 hour and then poured into water (30 mL) and extracted with
ethyl acetate (20 mL x 3). The extract was washed with
saturated saline solution and then dried over anhydrous
Na,S0,. The concentration of the solvent left a crystal
20 residue, which was washed with ethyl ether (10 mL) to give
the subject compound (51 mg).
(4) Preparation of N-[5-(3-hydroxyphenyl)-2-
pyrazinyl]-3-oxospiro[isobenzofuran-1(3H).,4’-
piperidine]-1'-carboxamide
25 A mixture of spiro[isobenzofuran-1(3H).,4'-
piperidine]-3-one hydrochloride (40 mg) , phenyl N-[5-
(3~-hydroxyphenyl)-2-pyrazinyl]carbamate (51 mg) and
triethylamine (119 L) in chloroform (5 mL) was stirred

at 80C for 2 hours. The reaction mixture was poured into




ar xam de A m xture of 4-fluorospiro[isobenzofuran-1(3H),4'- 15

pi peri di nej -3-one hydrochl oride (150 ng) , phenyl N-(5-

phenyl - 2- pyd dildi-py! ) carbamate (170 ng) and triet hyl am ngey/fpdegsdz7™L) 1N

chl or of or mWPZJDr%L"Elwas stirred at 60tfor 3 hours. The concentration of the
reaction mxture left a residue, which;yas purified by colum

chromat ography on 20 silica gel (hexane/let hyl acet at e/ net hanol =1/ 1/ 0- 8/ 8/ 1-

6/6/1) followed by recrystallization fromethyl acetate- hexane to give the
subj ect co Pf@oeﬁéf%eéol"&it?‘egngng 2 ﬂi’ng Di NEIBW< 2490 .

25 Ex I ' f - 3- - -2
pyrj[ ma(rer n?l )q%{é&sgrglgg‘g%%éz%fw&}g\% E?E}%Oﬂ%ii %Hl)ﬁjf)%l?ié %#ﬂ n ?((?zgr ‘Brdéaarﬁ‘%;ao,;fz?
m xture o | S

T3 o ey i GEASE b0k almgaed ot by e, UBn0 43000 R

phenyl - 2- pyigolivibnty | 1eat bameres{ddd, n"ihinll wasetputbfie® by0.slwmn in
chloroform (2 nL) was stirred at 60t for 2 hours. The reaction m xture was
di | ut ed Wi t ichaomaltographye onsSsifdcahget (hexarshethyl t&cat8tes4 /1 ctacid
aqueous sol ution, _saturated aqueous sodi um bi carbonate and saturated

saline sol d/iZdnfahdiovad Py mesrystal daatdan Sromoathy¥pthershexanet  on of
the reaction mxturg |eft resi due. i s_recrystallized fr et hyl
acetate to _3i°vg Yﬁe&gﬁtﬁ edh & (%?ﬁg?sa‘?%%{g??%s% 8l's

(mel ting poifle, +ing?boddd 257-259C).

10 Example 65

A mixture of 4-fluorospirolisobenzofuran-1(3H).4'-

15 pilperidinel]-3-one hydrochloride (150 mg) , phenyl N-(5-
phenyl-2-pyrimidinyl)carbamate (170 mg) and triethylamine
(0.24 mL) in chloroform (2 mL) was stirred at 60Cfor 3
hours. The concentration of the reaction mixture left a
residue, which was purified by column chromatography on

20 silica gel (hexane/ethyl acetate/methanol=1/1/0~8/8/1~
6/6/1) followed by recrystallization from ethyl acetate-

hexane to give the subject compound (190 mg)} as colorless

crystals (melting point 247-249TC).

25 Example 66

carboxamide

A mixture of 7-fluorospirol[isobenzofuran-1(3H).,4°'-



Exanpl e 67 Preparation of 6-ethyl-3-o0xo-N(5-phenyl-2 15 pyrazinyl ) piro 1
| sobenzofuran-1(yH _ 4 ' -piparidine 1-1 ' - garboxam de (1) Preparation
of 2-(4-ewoyiipkazayl ) -4, 4-di net hyl - 2- oxazoline To a sol RPCITIR0/08427

4- et hyl benzoic acid (3.80 g) in 20 anhydrous acetonitrile (100 nL) was
added under a nitrogen atnosphere, tri#@henyl phosphine (20 g),

2-am no-2-nethyl - 1-propanol (2.74 nlL) and triethylamne (28.2 nL). The

m Xt ure wapipedierlny]-B-dfe hgdboehdoriiae t ei5aChigy onphéage N6 nl)
was added. The reaction m xture was allowed to 25 stand at room tenperature
and sti rr ephleayl-2pyrimidinyhicarkampaten( h7&img)r amd tadedhyd@miinencet at e
and hexane and the precipitate was renoved by filtration. The

concent r at i{@r 24omIthhe 1M pgaaﬂrefpm (2 mB)i wae, ekilzredastped’s ifiar 18 col um

chromat ogr aphy. on silica hexgne/ et hyl etate/ =9/ 1/ to WD 01/ 14376
PCT/ 3P40 0BRPFS -1 Fhe 57a{;’§£3f1 JEXHE %Hﬁﬁ&ff‘b%?é 8’&:’?2‘ ?"l‘."l@ ag’ﬁta(]tg-

Prepar aki o [ oath. |38 ' i 0, -

1(3H), 43- pia?)l%r‘i' P%gﬁég%%%&dwg%ﬁ g?%d(gf?ﬁgérégiﬁﬁq%%%%s &0 r}ll)lst P c’enr'e, a
sol ution oatuirhtedd @dudddis Bdivh HidaFtohdte a@satuiatel Baldnd N
anhydrous tetrahydrofuran (100 nL) was cooled to -78 C. To this solution
was added Ssolutiilom yland t fthem hdrded sovetri oanhydrofiar Na,80; er ITheng

stirred for 1 hour, 1-benzyl-4- piperidone (1.05 nL) was added dropw se.
After the ERCERGTaNI N AELHRE FEAGHLOMMIAFS Joftee Trpidne ouhich

temer atur g, 2o dU O Ve At St UL WIP JiSA° 1" gt 10

10 compound (202 mg) as colorless crystals (melting point
244-246T).

Example 67

15 - . e
carboxamide
(1) Preparation of 2-(4 -ethylphenyl) -4,4-4imethyl-2-
oxazoline

To a solution of 4-ethylbenzoic acid (3.80 g) in

20 anhydrous acetonitrile (100 mL) was added under a nitrogen
atmosphere, triphenylphosphine (20 g). 2-amino-2-methyl-
1-_propanol (2.74 mL) and triethylamine (28.2 mL). The
mixture was cooled on an ice bath and then tetrachloromethane
(5.36 mL) was added. The reactlon mixture was allowed to

25 stand at room temperature and stirred for 18 hours. To the
reaction mixture was added_ethyl acetate and hexane and the
precipitate was removed by filtration. The concentration
of the filtrate left a residue, which was purified by column
chromatography on silica gel (hexane/ethyl acetate/=9/1/ to

T L I T



the m xture acidic. The whole was refluxed for 2 hours. After cooling,
sodi um hydr oxi de aqueous sol ution was added to nmake the reaction m xture
basic. TheyyehigdAg Was 16 extracted with ethyl ether. Thersbhaaddyr | aver
was washed W th saturated saline solution and then dried over anhydr ous
Na2SO4 The concentration of the organig,solvent left a residue, which was
purified by columm chromatography on SilTica gel (hexane/ethyl
acetate/=3/2) to give the subject 20 conpound (409 ng). (3) Preparation of
6- et hyl spi r §f tdob8nS&VEr 599163%13/?‘: compoung {d]- 13- &le hydrochl ori de

nyar el or | 480430 ST RERH T o By S bl L b e e

pal | adi um C?g?ﬁ?,g’aspisgﬁidi@%q-3%&3&”2‘? ‘Q‘g%hib'rrir d under a hydrogen

at nosphere hour's After the p i um carbon' was renoved by

filtration, the Underate HWRer6§eficatndcphere JiaesdlaLsbduos YL wa
subjected to crystallization with nethanol-ethyl ether to WO 01/ 14376

PCTI JPOCB 05é2Ey 1 fiiEnyily e 4, Me ddmsjtbyl - 2oogarnd 102, 22 (1))15 (4) gPr epdnt ati on
of 6-ethyl -3-o0xo-N-(5-phenyl - 2-
pyrazinyl) Sprhydreusctetranydrofersn 4 106 pd)i wasajodled tor bd&k&ni d& To a

ﬁSZPﬁEﬁI or Gb1BEPTHEEER %eﬁ@sﬁzﬁp%ﬁ&mﬂtmpﬁ %é#r?%%% HHES (58,
sol ult Pogl ?8 %L?gl);ﬁéh%‘%%%rﬂyﬁ%%s%g 1?| rre r%%go%'l?ne‘nﬁgggous
fol I oned prﬂﬁéi'iabﬁé (eloean ) WlLaaasd aidiwise. After the reaction
10 temperatiire was allowed to rise up to room temperature, 2N
hydrochloric acid was added to the reaction mixture to make
the mixture acidic. The whole was refluxed for 2 hours.
After cooling, sodium hydroxide agqueous solution was added
to make the reaction mixture basic. The mixture was
15 extracted with ethyl ether. The organic layer was washed
with saturated saline solution and then dried over anhydrous
Na,SO, The concentration of the organic solvent left a
residue, which was purified by column chromatography on
- silica gel (hexane/ethyl acetate/=3/2) to give the subject
20 compound (409 mg).
{3) Preparation of 6-ethylspiro[isobenzofuran-1(3H)}.,4'-
piperidine]-3-one hydrochloride
1'-benzyl-6-ethylspirolisobenzofuran-1(3H),4°'-
piperidine]-3-one hydrochloride(400 mg) was dissolved in
25 methanol (10 mL) and 10% palladium carbon was added. The
mixture was stirred under a hydrogen atmosphere for 1.5 hours.
After the palladium carboh was removed by filtration, the
filtrate was concentrated to give a residue, which was

subjected to crystallization with methanol-ethyl ether to



acetate. The organic | ayer was separated and then.washed w th saturated
saline solution and then dried over anhydrous Na2SO4. The concentrati on.
of the orYna4¥6l vent | eft a residue, which was subj e PCTEPOHN5#2Te
crystallization from 15 ethyl acetate to give the subject conmpound (46 ng)
as. crystals (nelting point 176-178t)116Exanpl e 68 Preparation of 6-hydroxr
-3-0x0-N- (5-phenyl -2 20 pyrazinyl))

rof i sobenzghyeahb( FdhFectdidunipstin®] ¢222 @@y poxam de (1) Preparation of

2- (4- met hoxyphenyl ) - 4. 4-di met hyl - 2- oxazoline To a sol ution of

2- am no- 2- (i) hpPrepantatdon ofl A et 3 -oxd-Hr { 8tbheaylak-(23 nl) in dried
THE (200 nmL.) was added dropw se under ice-cooling a solution of

4- net hoxy bPHFEARYdRsRined isobepzofuran ol IR, 4 Depiperidine Imlxtrure was
stirred at _roomt erature for 1 hour and then water (200 niL) was added.
The reactiSﬁrﬁ’Pﬁ‘Fﬂ‘ﬁ' Qas extracted with ethyl Wc) 01114376 PCT/ JPOO/ 05427

116 acetate (100 )a [ o) I : ] _Saturated
sal i ne %o! ution e'll‘nnd ? hﬁ%ﬁ%ﬁvﬁ?agnﬁgh?%ggi%%g@.gﬁ%ﬁ?ué%ﬁcent ration of
t he organi g (3gl)yant-piperidate I dridhfarochlDedad (39ma)dandphandlli te
solid. Thionyl 5 chloride (25 nL) was added to the above white solid
conpound, Nak8-phenyda@-pyrazdnylycarbamate at(58&omd )enier adimethy1 one
hour. The reaction m xture was nade al kaline by the addition of 5N sodi um

hydr oxi de &8&€6%ddeol(d i) Has added A0 Mt eediynchydnonide: pawelopMs acet at e
(100 mb) . 189 ut3 0508 85 %Y 92 e niktorPiat P oronsly S AL Eoz00 UM
10 5 minutes followed by partition between water and ethyl
acetate. The organic layer was separated and then washed -
with saturated saline solution and then dried over anhydrous
Na,SO,. The concentr_'ation_ of the organic solvent 1left a
residue, which was subjected to the crystallization from
16 ethyl acetate to give the subject compound (46 mg) as

crystals (melting point 176-178C).

Example 68

carboxamide
| (1) Preparation of 2-(4-methoxyphenyl)-4,4-dimethyl-2-
oxazoline
To a solution of 2-amino-2-methyl-l-propanol (14.4
25 g) and triethylamine (23 mL) in dried THF (200 mL) was added
dropwise under ice-cooling a solution of 4-methoxybenzoyl
chloride (25 g) indried THF (20 mL). Themixture was stirred
at room temperature for 1 hour and then water (200 mL) was

added. The reaction mixture was extracted with ethyl



chl oride aqueous solution and dried with anhydrous sodium sulfate. The
sol vent was evaporated of f to give the above-identified conmpound (22 @)
as col orl ey dirhszg(2) Preparation of 1! -benzyl-6- 15 PCT/IP00/05427

met hoxyspi ro[ i sobenzof uran-1(3H), 4' - pi peri di ne)-3-one” Under a nitrogen
at nrosphere, to a solution of 2 (4-nethgxyphenyl)-4, 4-di met hyl - 2- oxazol i ne
(7.9 g) in anhydrous tol uene (100 nL) was added dropw se under | ce-

cooling 1.5M byt hexane sql.,utiqn er stirred
For 5 hour < Spate (1b8' o) HEDE, Sl 'Yhaad Teber Wb 8 yéthef iR
anhydrous t gla4e35 +ed0 sraa)maassoﬁﬂgf&. dﬁﬁ’&"“tﬁﬁn Arheh (der Caphy@Fods Xt ure
was stirred at roomtenperature for hours, a saturated am"ronr um
chloride agag0s smiertcme(rﬁ&mJ)om ad@cbrﬂﬁdnsawaqusrmmract ed
with ethyl acetate (100 nlL) twi ce. The organic |ayer was washed with

sat ur at ed s&hieneubdecoti compauntih§¢R9. ﬂri;bdamwrwlﬂrﬂwrknﬂrisLNaZMoﬂihb
concentration of the organic solvent provided the conpound (8.3 g) as a

white sBl i hlvaridect?Halnwan adfedbe the ?hoﬁefﬂémﬂ spibdrompennd\D
01/ 14376 PCT/ 05427 . 117 If dded.
The nixture® "\%agéﬁq‘l”é:& ’bf’agg‘g?cﬁe"t%ﬁ‘g erql'J‘?rfI? W&EPtgfﬁn%ﬁﬁm%gt i gn
1 Xt d | q,&l%:]gg t
Te)e(lc'ltjlrgnvmrnsxt urq‘: ba?#‘éo e ﬁﬁ?ggﬁé’gggxf ac@géggéva\n%% ?%HF etate (100

m) twice. Zaai9Ha@aNbE BAYGodium nRTHAAY dyuedud AAathtSid rhﬁx&%gion and
then dried over anhydrous Na2SO4. The concentration of the organic sol vent

provi ded t hextwacted dorijveunzaclt. ¥igh athylycideatats| {100 @R) .Preftes ati on

of 6-hydroxyspiro[isobenzofuran-1(3H), 4" -
10 combined organic layer was washed with saturated sodium

chloride agueous solution and dried with anhydrous sodium
sulfate. The solvent was evaporated off to give the
above-identified compound (22 g) as colorless oil.
(2) Preparation of 1'-benzyl-6-
16 methoxyspiro[isobenzofuran-1{3H),4’'-piperidine}-3-one
Under a nitrogen atmosphere, to a solution of 2-
{4-methoxyphenyl)-4,4~dimethyl-2-oxazoline (7.9 g) in
anhydrous toluene {100 mlL) was added dropwilse under ice-
cooling 1.5M butyl lithium hexane solution (28 mL). After
20 being stirred for 3 hours at the same temperature, 1-
benzyl-4-piperidone (8 g) in anhydrous toluene (20 mL) was
added dropwise. After the reaction mixture was stirred at
room temperature for 14 hours, a saturated ammonium chloride
aqueous solution {50 mL) was added. The mixture was
26 extracted with ethyl acetate (100 mL) twice. The organic
layer was washed with saturated saline solution and then
dried over anhydrous Na,SO,. The concentration of the
organic solvent provided the compound (8.3 g) as a white

solid. This compound was dissolved in methanol (50 mL) and



10 pi peridi ne]-3-one hydrochl oride .
1' - benzyl - 6- net hoxyspi ro[ i sobenzof uran-1(3H), 4' - piperidine]-3-one (1.8 Q)
was di ssomeed/13t6net hyl ene chloride (20 nL). To this s@OTIrPeNs#Is added
under ice- cooling boron tribromde (1.3 nL). After the reaction 15 m xture
was stirred at roomtenperature for 141¥fours, |IN sodi um hydroxi de aqueous"
sol ution was added. The m xture was extracted with ethyl acetate (30 nliL)

twice. The conddhtirated Yulms Ve sherd V(4 ISP wis aided) | he Hiditie and
then dried over anhydrous Na2SO4. The concentration of the 20 organic

sol vent pr mnisdeﬁithedc&hmmdt@ﬂ:pﬁrg):uzs fox d howr.soTodthevriest tiion
di ssolved in nmethanol (30 nlL). To this solution was added 4N hydr ogen

chl ori de- e!'ﬁ*}‘ltué?@et‘@tseaégetﬂ_)ln smuavapw OFHAe AAyens EM3HHLQBAP ny) .
Th t t d d f 14 ft
The 55 cat B tha S eashyen iy Pasish a{fﬁ‘éswﬁ'?ﬁ?g%?x Faad  at ed
to gi Vegt hGit g'boxo&lel- ?@% l((elgfb M) Brade The 3dathid YaydLRALS at1on

of 6-hydroxy-

pyrazinyl) siisheld #atensaiturated Fdlihe Boltibn dndl tnéA Gr'ieB trer
PCT/ JPO0/ 05427 118 carboxam de A m xture of 6-hydroxyspiro[isobenzofuran-

1(3H), 4' - piaphyiddions) Na,S0¢ I‘mhb(nmiamittnt:ﬁdnmﬁ theherganic solvent
N- ( 5- phenyl - 2- pyrazi nyl ) car banate (58 né; and 5 triethylamne (119 AL) in
chl or of or mppoviided,\dhes suhiartcomppund o(6 26 g)ras ah¥eddgw: SO 1M xt ur e

ot U AR I LN s A VL
10 piperidine]-3-one hydrochloride
1’'-benzyl-6-methoxyspiro[isobenzofuran-1(3H),4"'-
piperidine]-3-one (1.8 g¢g) was dissolved in methylene
chloride (20 mL). To this solution was added under ice-
cooling boron tribromide (1.3 mL). After the reaction
15 mixture was stirred at room temperature for 14 hours, 1N
sodium hydroxide aqueous solution was added. The mixture
was extracted with ethyl acetate (30 mL) twice. The organic
layer was washed with saturated saline solution and then
dried over anhydrous Na,SO,, The concentration of the
20 organic solvent provided the compound (1.2 g) as a yellow
solid, which was dissolved in methanol (30 mL). To this
solution was added 4N hydrogen chloride-ethyl acetate (5mL),
20% palladium hydroxide-carbon (300 mg). The mixture was
stirred under a hydrogen atmosphere for 14 hours. After the
25 catalyst was removed by filltration, the flltrate was
. concentrated to give the subject compound (891 mg) as a white
solid.
{4) Prepartation of 6-hydroxy-3-oxo-N-(5-phenyl-2-
pyrazinyl)spiro[isobenzofuran-1(3H),4‘'-piperidine]-1"-




then dried over anhydrous Na2SO4 The concentration of the 10 organic
solvent |eft a residue, which was purified by colum chromatography on

silica gel wd@uase/ ethyl acetate/=4/1,40 1/2) foll owed hyrireeoss27
recrystallization fromethyl ether- hexane to give the subject conpound (29

mg) as colorless crystals (nelting poijgg 206-208t). 15 The conpounds from
Exanpl e 69 to Exanple 79 were prepared, according to the sane preparation
procedure descrl bedifé] Exanpl e 61 by using the corresponding starting

material in® F2I5%- ani nobenzophenon used in the Exanple 61. 20 Exanple

69 trans-3- oxo N-A Saiabemy oben
of uran-1(3H _1° -cy%ﬁ%hexan%log ?ﬁ*%ﬁ(ﬁfﬂ%ﬂf&ﬁf?é?ﬁgz%ﬁﬁ?ﬁzw 217t 25

Exanpl e 70 tir(any ¢ [-pilperidiieipiBond Mranodtiloriddy({sl m)y oxpledny? [ S-

azai sobenzof nran-1(3H) _1' -cycl ohexanel -4' -carboxam de nelting point
205- 207" C \m-qs/-mmmpmmmmmamanm d 5B1 mg) and
trans-Hr5-(2-flnorophenXl)-2-gyri_mdiny]-3-oxos~iror5

azai sobefizoftadsthydzmine (38| Bddxinethlorefepnxthimid was| sthyrediat

226-2281C 5 Pgwder X-ray diffraction 2 8 idegEess |ntenS|t%‘/ écps) 11. 14
970 14.62 £R1g £9r Zpourg. The reactionmixture was poured intowater,

and then extracted with chloroform (20 mL). The organic
layer was washed with saturated saline solution (20 mL) and
then dried over anhydrous Na,SO;,, The concentration of the

10 organic solvent left a residue, which was purified by column
chromatography on sllica gel (hexane/ethyl acetate/=4/1 to
1/2) followed by the recrystallization from ethyl ether-
hexane to give the subject compound (29 mg) as colorless
crystals (melting point 206-208TC).

15 The compounds £from Example 69 to Example 79 were prepared,
according to the same preparation procedure described in
Example 61 by using the corresponding starting material in

place of 4-aminobenzophenon used in the Example 61.

20 Example 69

melting point 215-217T

25 Example 70

melting point 205-207TC



15.12 920 15.56 895 16.22 475 17.10 1873 19.22 1698 20.06 3202 20.54,
542 20.78 1013 21.00 1063 21.78 2405 23.24 5557 24.12 555 24.90 888
25. 98 487WQ@@/13%6500 27.52 2765 28.22 690 28.56 553 EI/PA/G427 29. 04
423 29.70 653 30.54 1102 32.84 362 36.46 408 Above powder X-ray
diffraction analysis data were 10 neatl® ed by the sane conditions as
Exanpl e 32. Exanple 72 trans-3-o0x0-N(4-phenyl-2-oxazolyl)spirol5.. WO
01/ 14376 PEYahigh¥ 027 120 _ _

melting point 226-228T

Powder X-ray diffraction

20 (degrees) |Intensity (cps)
11.14 970
14.62 1418
15.02 570
15.12 920
15.56 895
16.22 475
17.10 1873
19.22 . 1698
20.06 3202
20.54 542
20.78 1013
21.00 1063
21.78 2405
23.24 5557
24.12 555
24.90 888
25.98 487
26.30 500 -
27.52 2765
28.22 690
28.56 553
28.82 . 647
29.04 423
29.70 653
30.54 1102
32.84 362
36.46 408

Above powder X-ray diffraction analysis data were

10 measured by the same conditlons as Example 32,

Example 72



ay: ai sobenzo uran-1(x).1"-cycl ohexanel -4' -carboxam de nelting point
273-2751 Example 73 5

trans- N 15w(2s1igy! phenyl) - 2-pyrfm . di nyl | - 3- oxospi - r or fer/gpeoross2y
azai sobenzofuran-1(3H). 1" -cycl ohexanel-4' -carboxam de nelting point
213- 215t Exanple 74 10

trans- N-r5-(3-net hyl phenyl) - 2- pyr|n1d|nyll-3 oxosairor5- az

i sobenzof uran-1(3 . ci ol el-4' - carboxam Jeltin ,p0|nt 45- 147t
Exampl e 75 =2 R va = 0X0oSspiro
r 5- azalsobenzofLI#gEQ#égﬁ y?%?) el -4'" - gar oxam de nelting point
157-159t 20 Exanple rP?1n$; (3-tluoronmethyi enyt) 2-pyrimdinyl 1- 3-
oxospiro r 5-azai sobenzofuran-1(311).1" s"yclohexane | - 4 ' - rboxam de

melting point 153-155t 25 Exanple 77 trans-N- f 5-

(3-fluoro- 5Exampdey@3enyt) -2-p im1l 3 oxospiror5-a aisobenznf irk-1(3HL
1 '-cyclohexanel 4' - carboxanle MD 01/14376 PCT/JP00/05427 121

nal t| ng 5 Cans . ' V.id L

- 2- pyrlnldln’l 3-

<) )

melting point 213-215T

Example 74

10 -N-[5-(3- -2- - -3- -

] % r

melting point 145-147TC

Example 75
15 =N-[(5-(3- =2- -3~

melting point 157-159C

20 Example 76

melting point 153-155T
25 .

Example 77




5 oxospj rof 5-azai sobenzof nran-1(3H) _1'-cycl ohexanel -4' - carboxam de nelting
poi nt 151-153t Exanple 79 10

t rans- N- Fsea @saidzdaor onet hoxyl phenyl ) - 2- oxazol yl 7_- 3- PCT/JP00/05427

oxospi rol 5-azai sobenzofuran-1(3H) _1'-cycl ohexane] -4' - car boxam de nelting
poi nt 214-217 L 15 Exanpl e 80 Prepar a2glon of i
trans-N—[5-(3-hyd_roxynEthy?pheny?) 2-

pyrimdinyli-3-0 5%g§€£59939 gb%r an- 1(3H) _1' -

cycl ohexane) -4' - car oxan1 0 a so ution of

2-chl oro-1, 3-di met hyl i m dazolium 20 chloride (613 ng) in chloroform (10
nm) was added pyridine (0.489 nlL), trans-3-oxospiro[5-azai sobenzofuran
1(3H), 1’ - cExampdear’d - 4' - carboxylic acid (300 ng) and 2-

am no- 5- bronnpyr|n1d|ne (211 ng). The nlxture yas stlrred at room

t enper at ur &LSWER-gHt—-4H ™ o ., et hyl
acetate, The 0% £} L ' 30us _.sql,ution,
satur at &d 9 - ‘ e = sol ution
and then d%iﬁo%ﬁglﬁhydr ous Na2SOM4. The concentratlon of the organic
solvent left a 4376 PCT/JP0O0/ 05427 122 residue, which was purified

by colum chronatr oy poin€i 16£2188%C (hexane/ ethyl acetate=1/1 to 1/3 to
1/4 to 1/5) followed by the crystallization fromethyl acetate to give
the desired am de (210 ng). This am de was suspended in 5 ethyl enegl ycol
di nret hyl ether (3.5 nmL), and water (0.5 nL),

Example 79

10 -N-[4-(3- -2- =3-

melting point 214-217T

15 Example 80

To a solution of 2-chloro-1,3-dimethylimidazolium
20 chloride (613 mg) in chloroform (10 mL) was added pyridine
(0.489 mlL), trans-3-oxospiro[5-azaisobenzofuran-
1(3H),1' -cyclohexane]-4'-carboxylic acid (300 mg) and 2-
amino-5-bromopyrimidine (211 nig) . The mixture was stirred
at room temperature overnight. The reaction mixture was
25 diluted with ethyl acetate.
The whole was washed with 10% citric acid aqueous
solution, saturated sodium bicarbonate aqueous solution,
saturated saline solution and then dried over anhydrous

Na,SO,. The concentration of the organic solvent left a




3- hydr oxymnet hyl phenyl boronic acid (95 ng), 2M sodi um carbonate aqueous
solution (0.31 M.) and tetrakistriphenyl phosphinepall adium (30 ng) was
added theggy (ﬁ 435 The mixture was refjuxed for 2 hours pRgihéeidi | ut ed
with water. The whole was extracted with ethyl acetate and then dried over
anhydrous Na2SO4, The concentration of;fhe organic solvent left a residue,
whi ch was purlfled by columm chromat ography on silica gel (et hyI

acet at e/ net ha =1/ 0 ég 530/1t to 15"1'\%'? ive the sg ect
conpound (1%&5 'F@) Heippgiasy &Y ER AR °'BBFR9‘EB 268% O .

Exanpl e 81 a?lﬁ: f dr. e )

pyri m di nylgigfgé(g%%?pg%x |s}§elnz§o%§rat§§ ‘}?)iH?g i')‘& t o%e;é’ é/P) 4"

- car boxam d?oirl)oﬁeé(ﬂjb'tt'h%ncQ?s%ai'lh.Q&Qi&n%f‘bﬂE‘ém*l radt?@&é o gileoride
(622 ng) in chloroform (7 was added pyri di ne 0.50 nmL), trans-3-
oxospi r o( 5-thHei debrredf ambde 1( 31D, hg) 25 THLL OkMXa8cywasd' saspbadwd dnaci d
(303 ng) and 2-am no-5- (3-benzyl oxyphenyl)pyrimdine (340 ng). The m xture
was st ib r eetthyleneglyeodsiimethyloeshairgtd . 5 nid .r gadtwarer io«Sumd was
diluted with ethyl acetate. The whole was washed with 10%citric acid
aqueous sol 3Th¥Aroxymethypheyy thononie F‘I?I’/QJPd@ﬁ)SW 124 ssafdpm

bi car bonat e ueou sol ution, saturat ali ne tion t hen r| ed
over anhydr% T%gueggﬁcent F&ﬁq &ﬁ‘ o8+ the o‘r ni c a‘g vent P

resi due, ' o hv o sili o 5
(hexane/ e\t,\?\t/ﬁcet ate= 1/ 1 fﬂpﬁyszﬁ%ﬁ% %&% ?{)ﬁi/ %lssﬂ was' C3aligh

thereto.

10 The mixture was refluxed for 2 hours and then diluted
with water. The whole was extracted with ethyl acetate and
then dried over anhydrous Na,SO, The concentration of the
organic solvent left a residue, which was purified by column
chromatography on silica gel {ethyl acetate/methanol=1/0 to

15 30/1 to 20/1 to 15/1) to give the subject compound (151

mg) as light yellow crystals (melting point 207-209TC).
Example 81
20 -3- - - -

To a solution of 2-chloro-1,3-dimethylimidazolium
chloride (622 mg) in chloroform (7 mL) was added pyridine
(0.50 mL), trans-3- oxospiro[5-azaisobenzofuran-1(3H),1'-

26 cyclohexane]-4‘~-carboxylic acid (303 mg) and 2-amino-5-
(3-benzyloxyphenyl)pyrimidine (340 mg). The mixture was
stirred at room temperature overnight. The reaction
mixture was diluted with ethyl acetate. The whole was

washed with 10% citric acid agqueous solution, saturatéd



foll owed by the crystallization fromethyl acetate to give the desired
am de (210 ng). This am de was dissolved in nethanol (5nL) and

t et rahydr WQ@a437%65 ni), and 10% pall adi um carbon (120 rRET/3Renosazided. The
m xture was 10 stirred at roomtenperature under a hydrogen atnosphere
overni ght. The catal yst was renoved bylZi|tration. The filtrate was
concentrated to give a residue, which was purified by colum

chronat ogr aJaaud bliilbatbondite (aGhebakor o 1etian?! Sdtdrafed0/da1ide 9i Ve a
solid conpound. 15 The solid conmpound was washed with ethanol and then

recrystal | ispacmtidonm etnid/| thes aderied gover hanhydizents ®aggoynd (e ny) as
light yellow crystals (nelting point 260-2629C). The conpounds from
Exanpl e 82 qq;zqgwtrﬁﬂ gy ofcthe ngﬁnésaﬁeave%c 8Fny nesidne s athich

G arting ey PaFleie cBY opohua Eé%”&e%ﬁ%éﬁg i’ri'e” Es“wectxae%d 62

gga:as(gbenzc; rxaahne%]%fixgc&gt% Zﬁglﬂ’ 2Icar oxa dleeéng?‘{lgng:opo

5 iy i sk e

H 1'-cycl adnexdedired amidox(220 hdp.5 Thisi apiflei waslddszdveddairpl e 84
methanecl (5mL) and tetrahydrofuran (5 mL), and 10%
palladium-carbon (120 mg) was added. The mixture was

10 stirred at room temperature under a hydrogen atmosphere
overnight. The catalyst was removed by filtration. The
filtrate was concentrated to give a residue., which was
purified by column chromatography on silica gel
(chloroform/methanol=50/1 to 30/1) to give a solid compound.

156 The solid compound was washed with ethanol and then
recrystallized from ethyl acetate to give the subject
compound (95 mg) as light yellow crystals (melting point
260-262TC).

The compounds from Example 82 to Example 89 were

20 prepared, according to the same preparation procedure
described in Example 62 by using the corresponding starting
material in place of 4-aminobenzophenon used in the Example

62.

26 Example 82

4 z

melting point 189-191T



trans-N- (S-(3-fl noromet hoxyphenyl) -2-pyrlinldinyl -3-
oxospi r of 6- azai sobanzof nran-1(3M 1-cycl ohexanel -4'- 10 parboxam de nelting
poi nt  198- ¥Ws1nadanpl e 85 Sir ns-3-oxo- N-(6-phenyl s 2. dpé&tiymensinB-y!l ) s

iro[6- 15 a zal sobenzofuran-1(311). 1" -cycl ohexanel -4' -carboxam e nelting
poi nt 272-2751 Exanple 86 trans-N- 15-{gadi fl noronet hoxyphnyl |-33-py _ azo
yl | -3- 20 oxosairof 6-azai sobanzofnran-1(3H)_1' -cycl ohexane] -4' -

car boxam de | ti.ng Joi nt 239 240t Exanple 87 25 trans-N

[5-(3-difl n%‘!@r‘ﬁ ?3’ nyl ) _ 3-pyr azol y])-3- oxos

ro[ 6- azai so ; al | ting point
183-1851 WO - (3-fl'uoroF
enyl) -3-pylgs ; ohexanel-4'-

i sobenzof u_ran- 1( 3H). 1'-cyc|ohexana| 4'-carboxan1de neltlng poi nt
182-184° C SQEnthamﬂﬁhtrans N [ 5- (4-fluoro=Lhenyl )-33

_pyrazol yl1- 3-oxospiro [6-
azai sobefizof ur an- Wekying 'podnt AHAAQT4' - carboxami de nel ting point
228-2290C 10

Example 84

10
melting point 198-200T
Example 85
15
melting point 272-275T
Example 86
20 - - ' - -4’
carboxamide
melting point 239-240T
Example 87
26 =N-[5-(3- Ky} =3~ =3-
carboxamide

melting point 183-185C



Exanpl e 90 Preparation of trans-N (4-benzoy.|l henyl)-3-

oxospi ror 7-azai sobenzofuran-1(3H). 1' - cycl ohexanel -4' - c~arboxam de 15 (1)
Pr epar at | ®1® @486 cyano- 2- hydr oxypyri di ne To nal onal dehy®€T/JP00/05427

bi sdi net hyl acetal (16.4 g) was added 0.5 N hydrochloric acid (40 nL). The
m xture was stirred at 50 C for 20 mi2tes and then cooled to room
tenperature. To the reaction m xture was added triethylamne (16 nL) 20
fol | oned bgxdmpganeacetoani de (9 g). The whole was stirred at room
terrperature for 30 m nutes and further heated at 60 C for 90 mnutes as
V\El | a - : k " ¥ : o £\
concentrated to gi ve a resrdue Wmch was recrystal I|zed from

et hanol AV IS R Vb s A RRGHT i 1£
Preparatron of 2 br.onp- 3 yanop [i d| ne, TetrabutyI ammoni um brom de (35.4 Q)
and di phosphor us mﬁ)‘é‘iﬁ%)&%ﬁi‘ g 84Cras suspended in tol uene (100 ni).
After the m xture was stirred at 701 for 30 mnutes, 3 q. I ' 01. W

01/ 14376 PCT/ JPOQ 05427 126 cyano-2-hydroxypyridine (6.59 g) was added
thereto. TRgampgh¥t 8ge was ref luxed for 4 hours. The reaction nmixture was
poured into the I ce water (200 g) and extract ed wrth et hyI acet ate (200nL
x 2). The QrgasEN-|[ Sydd -\ ¢ \x , v

col unm chr 8&&
give a

melting point 228-229TC

10
Example 90

carboxamide
15 (1) Preparatiomn 6f 3-cyano-2-hydroxypyridine
To malonaldehyde bisdimethylacetal (16.4 g) was added
0.5 N hydrochloric acid (40 mL). The mixture was stirred
at 50C for 20 minutes and then cooled to room temperature.
To the reaction mixture was added triethylamine (16 mL)
20 followed by 2-cyanoacetoamide (9 g). The whole was stirred
at room temperature for 30 minutes and further heated at
60T for 90 minutes as well as 100 for 2 hours. After
cooling, the reaction mixture was concentrated to give a
residue, which was recrystallized £from ethanol-ethyl ether
25 to give the subject compound (7.49 g).
(2) Preparation of 2-bromo-3-cyanopyridine
Tetrabutylammonium bromide (35.4 g) and diphosphorus
pentaoxide (15.58 g) was suspended in toluene (100 mL).

After the mixture was stirred at 70T for 30 minutes, 3-

L e S s e



solid conpound. The solid conmpound was recrystallized from ethyl
acet at e-hexane to give the subject conpound (5.16 g). 10 (3) Preparation of

spi ro(7- azgiosfRgneof uran- 1(3H), 1' - cycl ohexane] - 3, 4' - di OFSrypos/oss27

2- br ono- 3-?yan§gé3ri dine (2.96 g) and 1I1,4- cycl ohexanedi one 4
nonoet hyl eneketal (3.47 g) were dissolggg I n anhydrous tetrahydrofuran (38
m.). After being cooled 15 to -78'C, n-butyl lithium (1.5 M hexane

solution, 12.64 ni S adde nd the m xture was_stirred at -78 C for 30
mnutes . FN@BOs c'ﬂy\ﬁrqxé’@ﬁégﬁﬂﬁe Wird % 9 bR t‘bd‘i?éetlb%r??t heT?®om
tenperature re [ ' # ed 4 A ‘%Q
extracted w@gfﬁy?géce{%% %ﬁ&% r\r,r?sl% g; . Tr#é{%%e\g?%gﬁfc'ﬁ?ﬁf/g%ém.s dried
over anhydr guar¥aSPitoTiRe £88GRIERL(I2UD @) hRA 8Rt¥8Bte8aWELR d@syHiue,
which was ftecrystallized fromethyl ether-hexane to give i m noether
conmpound (2a@dtate NEGOmMNRoRNd wohedicasgdanixtl 1ayerewase dxirdrigvend 2N
hydrochloric acid (30 nmL.). The solution was 25 refluxed for 2 hours. After
cool i ng, 52Nasbyidmouisy fagiOde The)roncentoratiom afisthelcalvent lgaveat i on

m xture to adjust to 4. The whol e was extracted with ethyl acetate

(100M° x 3PLIThECBRGRM,.c VhAFE, VABPUFI EoB BY ¢ .
PCTLaP00; 0598941395, 382, ERarARSZaPhy T berFareRala 8 2 0 T U1 ) cct
crova nyar SRyan ropfo AP Bis 23pdn commquns wpe Zocrygtaliiped from
Spi ro[ 7- azaethg2ndcétate-héRahe o giveotns i) jeck coémpodind@nes(16aG3)0) was
suspended in tetrahydrofuran (37 nL).
10 (3) Preparation of spiro[7-azaisobenzofuran-1(3H),1’'-
cyclohexane]-3,4'-dione
2-bromo-3-cyanopyridine {(2.96 g) and 1,4-
cyclohexanedione monoethyleneketal (3.47 g) were dissolved
in anhydrous tetrahydrofuran (38 mL). After being cooled
15 to -78C, n-butyl lithium (1.5 M hexane solution, 12.64 mL)
was added and the mixture was stirred at -78°C for 30 minutes.
The reaction temperature was allowed to rise up to the room
temperature. The reactionmixture was poured into water (40
mL) and extracted with ethyl acetate (100 mL x 3). The
20 .organic layer was dried over anhydrous MgSO,. The
concentration of the solvent gave a residue, which was
recrystallized from ethyl ether-hexane to give iminoether
compound (2.93 g). This compound was dissolved in acetone
(5 mL) and 2N hydrochloric acid (30 mL). The solution was
26 refluxed for 2 hours. After cooling, 2N sodium hydroxide
agqueous solutioh was added to the reaction mixture to adjust
pH to 4. The whole was extracted with ethyl acetate (100mL
x 3). The organic layer was dried over anhydrous MgSO, The

concentration of the solvent gave a residue, which was



After being cooled to Ot , lithiumtert-butoxyal um nium hydride (1.0OM
tetrahydrofuran solution, 9.58 nL) was added dropwi se to the m xture.
After thew@od’s was stirred at 10 or, for 90 m nutes, PXV/IRGMSETh| ori C
acid was added to adjust pHto 2. The m xture was extracted with ethyl
acetate (100 nlL x 4). The organic | ay¥" was.dried over anhydrous MySO4,
The concentration of the solvent gave the subject conmpound (1.58 g). 15

(5) Prepar ghic2ystfalilized 3£2oms pothpr~hexaneheddof givé- the subject

1(3H), 1' - cycl ohexane] -4' -carbonitrile '

G s-4' - hydeompopndo [(A-.d7ai®obenzof uran- 1(3H), |’ cycl ohexane]-3-one (1.58 @)
and triethylam ne (.r:l' 81 nL) were, dissolved in chloroform (28 nL). After
bei ng cool é4)PFeparation qfigled rh¥dLPXEEPLIreld -agadsobenzgfaranted

thereto. T I XL Ur S,.Siirr t roomtenperature for 2 hours and then
poured int E?Pﬁ]«g at'%?%é’&‘ets‘iﬁﬂ{ﬁ?%%? bonat e aqueous solution (50 m.). The
whol e S extract ' - 3} I C 4 ayer

was. dr}l\gd over an ro%%%ﬂ%%gdﬁégbrﬁééggn&%ﬂé%i o% ofl%?ysno ]vent gave a
oi ly residggs’ -diohle (BS6 R whkashdpended Th €8tPARTAS6EARENO(BF ML/)Ga gel
(hexane/ ethyl acetate=2/1 to 1/2) to give a solid conpound. The solid
conpound WAfteec besing | caabedr von 86y, 1litieiwh ctbetabatoxysilumimiandesi r ed
nmesyl at e conpound g2.03 WO 01/ 14376 PCT/ JPO0O/ 05427 12%%. Thi s conpound
was di ssol b¥@ridesfhy¥tetrahydrafuran gpintiong 9158 was addedanmoni um

hours. _as t aropates” BeoFAE mbxELrhe. FEfef e AR S WAL Al e Mo
(100 mlé Eltg f\g@ I990 Mﬁu%ékr,afﬁ%ﬂééhloric acid was added to adjust

pH to 2. The mixture was extracted ﬁith ethyl acetate (100
mL x 4). The organic layer ﬁas dried over anhydrous MgSO,,
The concentration of the solvent gave the subject compound
(1.58 g).

15 {(5) Preparation of trans-3-oxospiro[7-azaisobenzofuran-
1(3H),1'-cyclohexane]-4'~carbonitrile

Cis-4'-hydroxyspiro[7-azaisobenzofuran-1(3H),1’'-

cyclohexane]-3-one (1.58 g) and triethylamine (1.81 mL) were
dissolved in chloroform (28 mL). After being cooled to 0C,

20 methanesulfonyl chloride (0.67 mL) was added thereto. The
mixture was stirred at room temperature for 2 hours and then
poured 1into the saturated sodium bicarbonate aqueous
solution (50 mL). The whole was extracted with chloroform
(100 mL x 3). The organic layer was .dried over anhydrous

26 MgsSO, The concentration of the solvent gave a olly residue,
which was purified by column chromatography on silica gel
(hexane/ethyl acetate=2/1 to 1/2) to glve a so0lid compound.
The so0lid compound was recrystallized from ethyl

acetate-hexane to give the desired mesylate compound (2.03



ethyl acetate (100 nL x 3). The organic |ayer was dried over anhydrous
MySO4. The concentration of the solvent gave a oily residue, which was
purified b chromat ography on silica gel (hexane tate=3/1
to 2/1) towélﬂ\}belug@sol id 10 conpound. The solid conpound {\I\g@;}?‘%ﬂr}%ﬁgr
recrystallized fromethyl ether-hexangyg4o give the subject compound (515
ng). (6) Preparation of trans-3-oxospiro(7-azai sobenzof uran-

1(311),1" -cycl ohexaq'g] -4' -car boxr\{l ic acid 15 Water (6.9 m.)
concent r at e@)sul f ur FGEci g°PBPIUNG, ) WAF o SdFselved iIn

(515 ng) . TREEhIFEINARIEA X H k) oL abY e AR AR cREpE T
mXxture was (go?l %ﬂwta& &aa d f’l’ﬂaf@f’éUmm&m&%@%eaﬂHE%xzﬂ(ﬁéﬁltUibgﬁ Was
Fhe cr yst al 0 y

added to adjus to 4. precipitated was ¢ ected
filtration. fore3 mowisl EBterading voblledqt €he rédetDon arix®ite afas

dii sopropyl ether and then dried. The subject conpound (500 ng) was

obt ai neds ' ponkRA( 308o\MwateDVEDOAGNL ¥. pdife :whioli8-wasBptiractyd with
1.81-1.94(211, m, 1.99-2.08(211, m, 2.14-2.22(2H nm), 2.64-2.68(111, m,
7.63(111, dethylzaeetate(1P0 mlx33) 11 Theyorganicglayesmas dpiedomer od,

J=4.8, 1.5Hz 7) P i f -N- (4- | phenyl ) - 3- iro-
L7 oni sobeROBYAFRRE MRS e Sontdtra i o oI TR YRIRRY dovh R IR
PCT/ JPOQ 05 9 - 3 ' i - -

cycl ohexane?-gégli?%gr'b@%@c%ﬁ(%%ﬂn%g agghég?ﬁ‘grﬁnpno eﬁza})%%g)r‘\‘g#g (oﬂ) ny)
were di ssol ggd1ca delhYeXane /R\hydi &cetdtétl /1 td 374) e bivana sear@y! ) - 3

10 compound. The so0lid compound was further recrystallized

and
anhydrous

from ethyl ether-hexane to give the subject compound (515
mg).
(6) Preparation of trans-3-oxospiro|[7-azaisobenzofuran-
1(3H),1’'~-cyclohexane]-4’-carboxylic acid
15 Water (6.6 mL) and concentrated sulfﬁric acid (2.2
mL) were added to trans-3-oxospiro[7-azaisobenzofuran-
1(3H),1° ~cyclohexane]l-4’'~-carbonitrile (515 mg). The
mixture was refluxed for 13 hours. After the reaction
mixture was cooled to 0T, 4N sodium hydroxide aqueous
20 solutlon was added to adjust pH to 4. The crystal
precipitated was collected by filtration. The crystal was
washed with water, ethanol as well as diisopropyl ether and
then dried. The subject compound (500 mg) was obtalned.
H-NMR (300 MHz, DMSO-d,, Sppm): 1.73-1.80(2H, m)},
26 1.81-1.94(2H, m), 1.99-2.08(2H, m), 2.14-2.22(2H, m),
2.64-2.68(1H, m), 7.63(1H, 4d, J=7.8, 4.8Hz), 8.28(1H, 44,
J=7.8, 1.5Hz), 8.89(1H, 44, J=4.8, 1.5Hz).
(7) Preparation of trans-N-{4-benzoylphenyl)-3-oxospiro-

[7-azalsobenzofuran-1(3H),1'-cyclohexane]-4’-carboxamide



5 et hyl oarbodii m de hydrochloride (29 ng) was added thereto. The m xture .
was stirred at roomtenperature for 18 hours. The reaction m xture was
poured i nW@OA#Fs (10 nlL). The whol e was extracted w t h PETIP0/05€23t ate. (30
m. x 3). The conbined organic |ayer was dried over anhydrous MySO4, The
10 concentration of the solvent gave a¥%ily residue, which was purified by
col um chromat ography on silica gel (hexane/ethyl acetate-3/1 to 2/1) to

give a solid conpgrdsls-3Ibgospire[ $oaRAYBIDERS OiflRE (133y yist.al | i zed from
et hyl acetate-hexane to give the subject conmpound (30 ng) as 15 colorless

crystal s (cycliobexanel-4L <cadiodyliepl ogchd t hé2pr oceg)r e smldst ang+4 al |y as
described in Exanple 90-(7), but substituti gg the appropriate amnes for
4- ani noben2sdnehenzophenone £42@8p mgbowere dissodved I mubydrnon®1 to 95

157 Oxosppusisns O, of h-he AlnesivtantaopfSbirsy "ot boxam do 25
I g A R RA G b A Ber ),
14.22 693 rhé Mixte¥e was stirred at room temperature for 18 hours.
The reaction mixture was poured into water (10 mL).
The whole was extracted with ethyl acetate (30 mL x 3). The
combined organic layer was dried over anhydrous MgSO, The
10 concentration of the solvent gave an oily residue, which was
purified by column chromatography on silica gel
(hexane/ethyl acetate=3/1 to 2/1) to give a solid compound.
The solid compound was further recrystallized from ethyl
acetate-hexane to give the subject compound (30 mg) as
15 colorless crystals (melting point 214-216TC).
Employing the pro_cedure substantially as described
in Example 90~(7), but substituting the appropriate amines
for 4-aminobenzophenone used in Example 90-(7), compounds
of Examples 91 to 95 were prepared.
20
Example 91

25 melting point 269-271TC



15.48 965 16.40 652 16.92 1240 17.00 1232 18.82 1258 19.30 690 20.02
908 20.12 932 20.26 515 21.56 663 22.80 560 22.90 755 23.12 538
23.34 520 @i otfusaP2 23.88 1342 25.10 2087 26.70 722 pqptondsd 28.98
272 29.66 273 31.42 273 31.94 315 32.08 353 "34.06 293 36.02 267 6
Above powder X-ray diffraction analysis;fjata were neasured by the sane
conditions as Exanple 32. Exanple 92 trans-3-oxo-N-T 2= henyl-4-nyridyl]g
iro[7

Powder X-ray diffraction

20 (degrees) |Intensity (cps)
6.68 338
7.62 288
13.42 1202
14.22 693
14.36 1880
15.48 965
16.40 652
16.92 1240
17.00 1232
18.82 1258
19.30 690
20.02 908
20.12 932
20.26 515
21.56 663
22.80 560
22.90 755
23.12 538
23.34 520
23,42 502
23.88 1342
25.10 2087
26.70 722
28.64 348
28.98 272
29.66 273
31.42 273
31.94 315
32.08 353
34.06 293
36.02 267

5 Above powder X-ray dJdiffraction analysis data were

measured by the same conditions as Example 32.

Example 92

melting point 221-223T



10 azai sobenzofur in-1(3H% .1 ' -cycl ohexane 1 -4' -carboxanf de nelting.
poi nt 221-2231 WD 01/ 14376 PCTIJP00/ 05427 131 Exanple 93

t rans- 3- oWO-0Mi4316 phenyl - 4- pyrazo yl)sn o[ Z PCT/IP00/05427

azai sobenzofuran-1(3H). 1" -cval ohexane]-4'- arboxam da 5 nelting point
240-242 " C Exanpl e 94 trans-3-oxo-N @81-phenyl -3-pyrroly,|)spire r 7-
azai sobenzofuran-1(3HH). 1' - cycl ohexanel - 4' - carboxam de 10 nelting point
214-217 t Exanple 95 trans-N-ri-(4-fluore enyl =pyrazol yl | -3-oxosniror7-
azai sobenzofuran-1( H).1' -cycl ohexanel -4' -carboxa ide 15 nelting point
210-212 t ExampYyeng3the procedure substantially as described in Exanple
57-(6), but substltutlng the approprlate am nes for 4-am nobenzophenone
used in - A e < : tof P8 were prepared. 20
Exanpl e 96 trans 3 oxo N—(l phanyl pyraZ y|)SjjerJ4 azai sobenzof uran- 1(

H) 1' 'CyC| REa ) pSyiCLODexXane 2 =cappoxamida an‘p| e 97
t rans- 3- oxo- (1 | - 4- pyr.azol g E or 4-
azai sotﬁenzof ur an™ %F‘g%‘ I%é”c ztﬂ% ‘64' - carboxam de nelting point
223-225 " C
Example 94
10 melting point 214-217 T
Example 95
15 melting point 210-212 T

Employing the procedure substantially as described
in Example 57-(6), but substituting the appropriate amines
for 4-aminobenzophenone used in Example 57-(6), compounds
of Examples 96 to 98 were prepared.

20
Example 96

melting point 200-202 C
25
Example 97

melting point 223-225 C



WO 01/14376 PCT/JP0O0/ 05427 132 Powder X-ray diffraction 20 (de reel
agtggsb;é (cgs)6 8914 1612 11.58 613 11.86 4470 12.60 1472 13.20 1208

: 13 16.32 1665 17.72 2347 18.66 1483cT/d0/65422192
19. 38 647 v%%@&ES%OS 19.68 4470 19.76 3805 20.60 2302 21.46 1698 22.26

1375 22.34 1550 23.10 1422 23.88 58§,,24.48 697 24.66 3807
25.28 992 25.38 1390 Yoo 24.76 6918

Powder X-ray diffraction

26 {degrees) |Intensity (c s)
8.14 1612
11.58 613
11.86 4470
12.60 1472
13.20 1208
13.30 975
15.86 1913
16.32 1665
17.72 2347
18.66 1482
18.76 . 2192
19.38 647
19.42 805
19.68 4470
19.76 3805
20.60 2302
21.46 1698
22.26 1375
22.34 1550
23.10 1422
23.88 588
24.48 697
24.66 3807
24.76 6918
25.28 992
25.38 1390
26.14 447
26.74 1853
27.50 2855
28.62 943
28.70 975
30.58 1747
31.22 543
33.68 670
33.78 918

Above powder X-ray diffraction analysis data were

measured by the same conditions as Example 32.

Example 98



26.14 447 26.74 1853 27.50 2855 28.62 943 28.70 975 30.58 1747 31.22
543 33.68 670 33.78 918 5 Above powder X-ray diffraction analysis data
were newsunaes7by the sanme conditions as Exanpl e 32. BErarpra/s&’VW0 01/ 14376
PCT/ JPOQ' 05427 133 trans- N E1-(3-VI uoropheny7)-4-py a-o_yl 1-3-o0xo rol4-
azai sobenzofuran-1(311). 1" -cycl ohexam88-4' - car boxam de nelting point
176-178 t Enploylng the procedure substantlally as descrlbed 5 in Exanple

e gL ; ot : A vHE rﬂirL--~lzophenone

azalsoben%ofuran 1(3FD 1'-cyclohexangIA4'-carboxan1de ‘neltlng poi nt
249-250 t Exanpmeltdeg polimt rfe-1& IT(4- quorophenyI) 3- pyra o]
yl | -3-o0xosniror6- azai sobenzofuran-1 BFD 1 cl ohexanel - 4' - car boxam de
mel ting point 25MP3gying the procedure snbst ntially as described
5 in Example 62-(6), but substituting the appropriate amines
for 4-aminobenzophenone used in Example 62-(6), compounds

of Examples 99 to 106 were prepared.

Example 99
10 =3=- ~N-{(1- -3~ -

L4 [

melting point 249-250 T

Example 100

15 -N-{1-(4- -3~ -3- =
melting point 254-257 C
Example 101
20 ~N-[1-(2- -3~ -3- -
melting point 239-241TC
Example 102
25 -3- ~N-(5-p - - =3- =

melting point 221-223TC

Example 103




Exanpl e 101 20 tra,~ ns-N-LL(2-fiuorophenyl) 3-pyrazolylj-3-oxospiroF6- a9
| sobensof ur an- 1(RH)R1'-cycIohexaneI 4' -carboxam de nelting point 239-241

| ~.  Exanpl %% trans- 3- oxo-N- (phenyl -1. 2, 4- thlad|a2ﬁ¢ TR §,Ir0|6-
azai sobenzof'uran-I(3H). 1" -cycl ohexanel- 4 - car boxani de I'ng poin

221- 223t Exanple 103 MD 01/ 14376 PCT/JPCY) 05427 134 tans-3 -o0XxoO- phenyl- -

soxazolyl pirol6 azai sobenzofurmm-1(3 ) -1' -c3tclohexane]-4'" -carboxam de
nel ting point 259 2611 5 Exanple 104 trans 3 0XQ- 6- phenyl - 3- pyri dyf |

Sp| ror 6_ Oza > W 3 Lal) =N -4 LT INYE) a a0 A A5 Ll t) t: e rrel t| ng
poi nt 249- 2511C .

|1)spiraf6- d > X ) 2] el ting
poi nt 278- 2809C 1 t o] N—(2 ny1

1.2.3-triazol - splro - ggaléﬁ%ené%g$an 1(3H) _1'-cyclo

exanel-4'-carboxan1de mel ting point 232-233t 20 Fornul ati on exanple 1 20.0
grans of conpound of Exanple 1. 417 grans of |actose, 80 grans of
crystal |l ihe Ewhinplesd0dnd 80 grans of

melting point 249-251T

10 Example 105

melting point 278-280T

15 Example 106

melting point 232-233TC

20 Formulation example 1
20.0 grams of compound of Example 1, 417 grams of
lactose, 80 grams of crystalline cellulose and 80 grams of
partial @ -starch were blended with a V-cone blender. To
the mixture was added 3.0 grams of magnesium stearate and
25 the whole was blended. The blended powder was compressed
into 3000 tablets by conventional procedure so that each
tablet has a weight of 150 mg and 7.0 mm in diameter.
The content of one tablet with a weight of 150 mg

the compound of Example 1 5.0mg



partial a-starch were blended with a V-cone blender. To the mxture was .
added 3.0 grans of nagnesium stearate and 25 the Wol e was bl ended. The

bl ended wowdass7eas conpressed into 3000 tablets by comcEaréo@ser procedure
so that each tablet has a weight of 150 ng and 7.0 mmin dianeter. The
content of one tablet with a weight d8150 ng the conpound of Exanple 1 °
5.0ng WO 01114376 PCT/JP00/ 05427 135 |lactose 104.2.5. ng crystalline
cellul dse 20.0 rmcmélal a-starch 20.0 ng nmagwasiagneig earate 0.75 ng 5
Fornul ati on exanple 2 10.8 grams of hydroxypropylcellul ose 2910 and 2.1
grams of pol yet lopystalilines| céDDglogee di ssol ve@0.® m&2. 5 grans of
purified water. To the solution was dispersed 2.1 10 grans of titanium

oxi de to provi deartdak i @gstiagehd. 2500 tabl et §°p|0epa\\93d in Formul ation
exanple 1, was subjected to coating witht coating liquid using
H COATER- M NI d& t???ﬁ%oat ed tabl et % %ei ght of 155 mgy.
The cogptent of one tabl et (155 ng) 15 the tabl et prepared in the
Forrmul ati on exanple 1 150 ng hydroxypropyl cel |l ul ose 2910 3.6 ny

Pol yet hy| gaeméhk&alond le titaniumdioxide 0.7 nmy 20 Industrial
Applicability Conmpounds of the present invention exhibit NPY antagonistic
activities and ae 8&uxpfams aefabhydrexiypropydcellulose 2910 and 2.1

grams of polyethylene glycol 6000 were dissolved in 172.5

grams of purified water. To the solution was dispersed 2.1

10 grams of titanium oxide to provide a coating liquid. 2500

tablets prepared in Formulation example 1, was subjected to

spray-coating with the coating liquid _us:l.ng HICOATER-MINI

to provide a film coated tablet with a weight of 155 mg.
The content of one tablet (155 mg)

15 the tablet prepared in the Formulation example 1 150 mg
hydroxypropylcellulose 2910 | 3.6 mg
Polyethylene glycol 6000 _ 0.7 mg
titanium dioxide 0.7 mg

20 Industrial Applicability
Compounds of the present invention exhibit NPY
antagonistic activities and are useful as agents for the
treatment of various diseases related to NPY, for example,
cardiovascular d:l.so:;ders such as hypertension, nephropathy,
25 heart disease, vasospasm, arterioscler_qsis and the like,
central nervous system disorders such as bulimia, depression,
anxiety, seizure, epllepsy, dementia, pain, alcoholism,
drug withdrawal and the like, metabollic diseases such as

obesity, diabetes, hormone abnormality,




treatnment of various diseases related to NPY, for exanple, cardiovascular
di sorders such as hypertensi on, nephropathy, 25 heart disease, vasospasm
arterioscl i d the like, is <central nervous syste i.saorders such as
bulim a,. 3@8?3@??£n, is anxiety, seizure, epiIepsy,,deg%%pﬁgwgggin,
al'coholism drug w thdrawal and the Iiﬁ met abol i ¢ di seases such as
obesity, diabetes, hornone abnormality, 01/ 14376 PCT/ JP00/ 05427 136
hyper chol e éltaro 1 emia, hyperlipidema acid the like, sexual and

repr oduct i v YRREhRLGSEET 13- ih¥pexlipldenia &G ther ke asexypal

di sorder, i ' I nd the . like. WD 01/14376

PCT/ JPOO/ 0551%47?l IR aturt AYERIReLE8R, | Ofptror inteptinat dfSoraer. v s 1.
A conpound T INASAY ne ( : ( ~l) uT Y
V( CHwZz) rf%oy 5 \Ahe?"e# EH:lAéb;f?g% efs'gﬁ%éﬁ‘ia‘%#a’ér k"’?%'etge]'ra(;"t';‘l::g y 'whglsg‘% FT% be
substitut ed,1ikes substituent being selected fromthe group consisting of

hal ogen, nitro, |ower alkyl, halo(lower)alkyl,



hydr oxy(| ower)al kyl, cycl o(l ower)al kyl, [ower alkenyl, |ower alkoxy, hala
(I ower) al koxy, |ower alkylthio,carboxyl, 10 | ower al kanoyl, | ower

al koxycarwomyt437é ower al kyl ene optionally substituted RCTAPOAM27 and a
group represented by fornula of -Q Ara; Ar2 represents aryl or heteroaryl
whi ch may be substituted, the substitag®ent being selected fromthe group
consi sting of 15 hal ogen, .cyano, |ower alkyl, hal o(j e

hydroxy(l ower)al kyl, hydroxy, |ower caldemey, hal o(| JJHMHHIMIIH.HIMW

al kyl am no, di-lower al kyl ami no, |ower al kanoyl and faryl; tn repsesents 0
or 1; 20 Qrepresents a single bond or carbonyl; T, U V and Wrepresent

i ndependently nitrogen atomor Wc) 01/14376 1111111111111101111111111111
PCT/ JPO0/ 05427 ell. Roompramd pepresendiesl pyvihe genaralaformuda I euent
selected fromthe group consisting of hal ogen, |ower alkyl, hydroxy and

| ower al koxy, where at |east two of themrepresent the said nethane
group; 5 X represents nethine or nitrogen; Y represents imno which may be
substituted with lower alkyl,¥ or oxygen. a salt or ester thereof. 2. The

compound of Claim1l, whggein ghe aryl in Arl 10 is phenyl. 3. The conpound
oxagol

of Claim1, wherein the o in Arl is pyrrolyl, imdazolyl,
pyrazolyl, thiazolyl, yl, isoxazolyl, 1,2,3-triazolyl,
1, 2, 4-t hi adi azol yl, .

@

5 wherein Ar! represents aryl or heteroaryl which may be
substituted, the substituent being selected from the group
consisting of halogen, nitro, lower alkyl, halo{lower)alkyl,
hydroxy(lower)alkyl, c¢yclo(lower)alkyl, lower alkenyl,
lower alkoxy, halo(lower)alkoxy, lower alkylthio, carboxyl,

10 lower alkanoyl, 1lower alkoxycarbonyl, lower alkylene
optionally substituted with oxo, and a group represented by
formula of -Q-Ar?;

Ar? represents aryl or heteroaryl which may be substituted,
the substituent being selected from the group consisting of

15 halogen, cyano, lower alkyl, halo(lowerjalkyl,
hydroxy(lower)alkyl, hydroxy, lower alkoxy.
halo(lower)alkoxy. lower alkylamino, di-lower alkylamino,
lower alkanoyl and arvyl:

n represents 0 or 1;
20 Q represents a single bond or carbonyl:;

T, U, V and W represent independently nitrogen atom or



pyridyl, pyrazinyl, pyrimdinyl, 1,2, 4-triazinyl, 15 benzoxazolyl.

benzot hi azol yl, quinolyl or pyrumﬂﬁﬂﬂﬂm"MI . 4. The conpound of Caim
1, wherein and Ware i Ml ne whi ch-Hhy a

substi tuen?vBsoelﬂésg ed fromthe groupg cbnststiing of hal ogen, I‘())/gv\%%l?eal kyl ,
hydroxy 20 and | ower al koxy. 5. The c%’g)ound of laim 4, wherein T. U, V
and Ware independently nethine which may be substituted with hal ogen. 6.

The conpound of Claim 1, wherein gne of T, U V and Wis nitr‘g‘ijen. 25 7.
The conpountiethipegrpup whdehapay have g auhakitusnt selgetedfrom e, s

The conpound_of C ai wherejn i en. 01{ 1437
NERRTRRETY PFPPPl‘?‘?’Hq?]’?’r“Q |"|ﬂ‘ﬁ%¥?3§08¢%?#@9& 's“yégggyfnqﬂ'@wg&'npound
of C aim 1. whi [ R ' Ar' O
wherein Arl ﬁ?"e‘gr éé?l%?%?)i/ﬂ%ﬁg*gr%g???ﬁﬁﬁe% be %Aéﬁggttﬂitﬁged, t he
substituent gbgupy sel ected fromthe group consisting of halogen, nitro,
| oner al kyl, hal o(l ower)al kyl, hydroxy(lower)alkyl, cyclo(lower)al kyl,
| ower al &enXl represental mekhinbabr alitwegenal koxy, | ower al kylthio,
carboxyl, |ower al kano%lm,’ | ower al koxycar bon | ower al kyl ene 10

R

optional | y ¥nennesanis © @hd.chonay @v%@ti/'lé‘b‘ﬁ%@@iﬁt@dlﬁ‘yer fdkwl.a of
QA2 or oxygen;

a salt or ester thereof.

2. The compound of Claim 1, wherein the aryl in Ar!
10 1s phenyl.

3. The compound of Claim 1, wherein the heteroaryl
in Ar' is pyrrolyl, imidazolyl, pyrazolyl, thiazolyl,
oxazolyl, isoxazolyl, 1,2,3-triazolyl, 1,2,4-thiadiazolyl,
pyridyl, pyrazinyl, pyrimidinyl, 1,2,4-triazinyl,

15 benzoxazolyl, benzothiazolyl, quinolyl or pyridol[3,b2-
blpyridyl.

4. The compound of Claim 1, wherein T, U, V and W are
independently methine which may have a substituent selected
from the group consisting of halogen, lower alkyl, hydroxy

20 and lower alkoxy.

5. The compound of Claim 4, wherein T, U, V and W are
independently methine which may be substituted with halogen.

6. The compound of Claim 1, wherein one of T, U, V
and W is nitrogen.

25 7. The compound of Claim 1, whereln Y is unsubstituted

imino or oxygen.

8. The compound of Claim 1, wherein Y is oxygen.



A r2 represents aryl or heter | which may be substituted, the
substituent being sel ected frﬂiﬂmﬁumuﬂﬂ ﬂ i sting of hal ogen, cyano,

| ower al kwbovbabo (| ower) al kyl ;SR Ry !ﬂ mmal kyl , ROEIRONNDS42Y ower

al koxy, halo (lower) al koxy, |ower al I?yl mho, di-lower alkylamno, |ower
al kanoyl and aryl; Q represents a singy8® bond or carbonyl; R ' represents
hydr ogen or hal ogen. 20 10. The conpound of Claim9, wherein the aryl in
ATl i's phenyl . ol1ahLl bhhbbhil bl ikl 1l Wdo\Q 9 1hdgRdbefitsaloy $ *
PCT/ JPOQ 05427 f40 11. The corrpjo(]fand of Claim9, wherein the het e?lloaryl in
Arl is imgRgogaheralr goemula (Iewjzol yl, 1,2, 4- thiadiazolyl, pyrazilyl,
pyrimdinyl, quinolyl or pyrido[3,2-b]pyridyl. 12. The conpound of Caim1l
which is represented by the generggl formula (I-b): H O N UST (I1.b) 1| 1
Ov WO wherein Ar= represen aryl or heteroaryl which may be

substituted, the substituent ' é\sel ected fromthe group 10 consisting
of hal ogen, nitro, |ower al kle hal'agl ower) al kyl ,

(I-a)

wherein Ar' represents afyl or heteroaryl which may be
5 substituted, the substituent being selected from the group
consisting of halogen, nitro, lower alkyl, halo{lower)alkyl,
hydroky(lower)alkyl, cyclo(lower)alkyl, lower alkenyl,
lower alkoxy, halo(lower)alkoxy, lower alkylthio, carboxyl,
lower alkanoyl, lower alkoxycarbonyl, Ilower alkylene
10 optionally substituted with oxo, and a group represented by
formula of -Q-Ar?;
Axr® represents aryl or heteroaryl which may be substituted,
the substituent being selected from the group cons.ist:l.ng of
halogen, ¢cyano, lower alkyl. halo(lower)alkyl,
16 hydroxy(lower)alkyl, hydroxy, lower alkoxy,
halo(lower)alkoxy., lower alkylamixio, di-lower alkylamino,
lower alkanoyl and aryl; |
O represents a single bond or carbonyl;
R! represents hydrogen or halogen.
20 10. The compound of Claim 9, wherein the aryl in Ar!

is phenyl.




hydr oxy(| ower) al kyl , cycl o(| ower kenyl, | ower al koxy, halo
(I ower) al koxy, |ower alkylthi o,I y g lﬂ“ﬁ” r al kanoyl, | ower
al koxycar bgrydirnadrgner al kyl ene c ubsti tut ed WpdHwesszAnd a

group represented by 15 formula of -Q Ar2; Are represents aryl or

het eroaryl which may be substituted, tjg substituent being selected from
the group consisting of halogen, cyano, |ower alkyl, halo(lower)alkyl,

hydr oxy (| ower) al ky dr ox | ower al ko 20 hal o, (| r) al kox ower

al kyl ami no, di-|omie%-%| R?d’,nva%ﬁéiaé%kgno Feaﬁaﬁa%?;ﬁ#ﬂf#fv%

01/ 14376 11 1 .,Qhl I PCT. 27 % rgppesents a
single bond%b éé%bo%%l;iW#&E%$%*%hd é#?%%éggght %ﬁgggéﬁﬁg%fl§hh?f?ogen

at om or nﬁtdﬂﬁﬁ:ﬁmm' ChyFagihaMe 2 pyRamiladant ,sel gaiagirynom ppe

group consi sting of hal ogen, | ower alkyl, hydroxy and | ower 5 al koxy, where
at | east twpydfiddisSy2-apypyaeddylt.e said nethine group. 13. The conpound of
Claim12, wherein the aryl in Arl is phenyl. 14. The conpound of C aim 12,
wher ei n Bhe het er od2y| Tha ccompounad jof Gaaim 1| whighdisorgpregented| hy,

t hi azol yl, oxazouyl,isoxazol |, 1,2,3-triazo|y|, 1, 2, 4-t hi adi azol yI,
pyridyl, pyrtds ganergl tamp ™ v 4-tyiazinyl. 15. The conpound of
Claim12, wherein one of T. UV gpnd Wis nitrogen. 15 16. The conpound of
G aim 12, wherein Vis nitroggn agg each of T, U and Wis unsubstituted
met hi ne group. .

(I-b)

wherein Ar' represents aryl or heteroaryl which may be
substituted, the substituent being selected from the group
10 consisting of halogen, nitro, lower alkyl, halo(lower)alkyl,
hydroxy(lower)alkyl, cyclo(lower)alkyl, lower alkenyl,
lower alkoxy, halo(lower)alkoxy., lower alkylthio, carboxyl,
lower alkanoyl, lower alkoxycarbonyl, lower alkylene
optionally substituted with oxo, and a group represented by
15 formula of -Q-Ar?;
Ar® represents aryl or heteroaryl which may be substituted,
the substituent being selected from the group consisting of
halogen, cyano, lower alkyl, halo(lower)alkyl,
hydroxy(lower)alkyl, hydroxy, lower alkoxy,
20 halo{lower)alkoxy. lower alkylamino, di-lower alkylamino,

lower alkanéyl and aryl;



17. The conmpound of claim1, which is =

Bli- g)éelr ngf\gf)gﬂﬁggr %)of(, a%xgzpl r (ZJE)I H!',"CHHIH'"” "W' lm PCT/IP00/05427
3-oxo-N-(5-phenyI-2-pyra2|nyl)sp|r0[|50|n50|fné51,4

pi peridine]-1'-carboxam de, 141

N- ( 7- met hyl - 2- qui nol yl ) - 3- oxospi ro[i soi ndoline-1,4'"-

pi peridi nel-1'- 1.d .
hL(4-benzo§I%ﬁgﬁg%ggggg%t§§P9%Fb£§ﬁgr%)i%ﬁﬁ?ﬁﬂﬁ%he'ZS

1, 4' - pi perigdi ge] L' af@’ ROx¥Pr&sent independently nitrogen atom or

N- (4- benzoyf phenyl ) - 3, 4- di hydr o- 3- oxospi r o[ i soqui nol i ne-

1(2H), 4' - pmeehidengtoup whichomayihikve adsubsthuentIekected Txnow the- 2-
pyrazinyl)spiro[isoquinoIine-l(2kb,4'-8iperidine e A I I O O B A e R R
11hJj "i1]greapoagnsibybing ©off hglogenpdowestkyd 4 hydroxny ang deves

4-di hydro-N-(7-net hyl - 2-quj nol yl.) - 3-

oxospi rd[i &b BF‘NMW%Q.Pg#?QS'X&I}%PF(ﬁm repreggnt the.sfid methine

N (4-acetyl hﬁgyl)-3,4-dihydro-3-oxospiro[isoquinoIIne-
1(2%0,4'-p9g8 di ne] - 1' - car boxam de,

3, 4- di hydr o- 3- oxq 3\ frhe(dofigbifdydf taim 12, wherein the aryl in Ar?

i m dazol yl I spiro(isoquinoline-1(2H), 4" -pi peridine]-1'"- carboxam de, 10
3, 4-di hydr #s3pheayll- ( 5- oxo-5, 6, 7, 8-t et r ahydr o- 2-

napht hyl ) spi rof | soqul nol i ne-1(2H), 4' - pi peridine]-1'- carboxam de,

3, 4- di hydr o- N- [ 5-Y42- waehgompow@peﬁﬂfaign A% a¥hepelnthe heteroaryl

oxospi rl(()) [ igquhi{),ol :iI.Qe_pl}(rzrl_glfi,- pi:l.%eirdadzior}.elll_.ll byrazolyl. thiazolyl,
oxazolyl.isoxazolyl,1,2.3-tt1azoly1,1,2,4-thiad1azoly1,
pyridyl, pyrazinyl, pyrimidinyl or 1,2,4-triazinyl.
15. The compound of Claim 12, whereiﬁ one of T, U,
V and W is nitrogen.

16 16. The compound of Claim 12, wherein V is nitrogen

and each of T, U and W is unsubstituted methine group.
17. The compound of claim 1, which is

N-(4-benzoylphenyl)-3-oxospiro[isoindoliné-l,4'-

piperidine]-l'-carboxamide.

20 3-oxo-N-(5-pheny1-2—pyraziny1)spiro[isoindoline-l,4'-
piperidine]-1‘-carboxami§e,
N-(7-methyl-2-quinolyl)-3-oxospiro[isoindoline-1,4"-
piperidinel]-1’-carboxamide,
N-(4-benzoylphenyl)-2-methy1-3-oxospiro[isoindoline-

26 1,4°'-piperidine]-1’-carboxamide,
N-(4-5enzoy1phenyl)-3,4—d1hydro-3-oxosp1ro[1soquinoline-
1(2H),4'-piperidine]}-1'-carboxamide,
3,4-8ihydro-3-oxo-N~-(5-phenyl-2-
pyrazinyl)spirolisoquinoline-1(2H),4'-piperidine]-1"-




15 carboxam de. 3, 4-di hydr o- 3 hen
I soxazol yl ) spi rofi soqui nol i ne l! nm ml ne] 1' - carboxam de:,
N-[1 - (7- begpéiplnr anyl ) - 4- 'm ydro-3-  20pcyygpoo/0sazr
oxospi ro[isoqui noline-2(211),4" -piperidine]-I'- carboxam de,

N[I-(3- d|fluoronethoxyphenyl) 4-imdazgbyl]-3, 4-

di hydr o- 3- oxosplro[lsqu|noI|ne 1(2FD 4' plperldlne] 1' - carboxam de,
3, 4-di hydr o- 3- 4-(2-

pyrldylcarbéﬁyﬁf ﬁ%plro[lsqu|noI|ne 1(2H), 4" -

pi peri dine] 4 ry?hp 1) -3, 4-di hydr o- 3-
OXOSpIrO[ISOdSInO 11)n%n&§;per| 3%)01/14376 [ 1rrrnni
LETLTL 1 1] olddls |:l.h:o| Iﬂsloq%q;{om@-qqm i 1k dpidppn de.

N-[1-(3- chloropﬁényl) 4-1 m dazol yl]-3, 4- dfﬁ; ro-3

oxospi r o[ i segawbosiamidel,( 2H) , 4' - pi peridine]-1"- carboxam de, 5
3, 4- di hydr o- 3- oxo- N- ( 5- phenyl - 2

t hi azol yB) si- Ké[-aWManﬁ)l-@zHrMhmzwera-mmpilmtmqmﬁidae-
3, 4-di hydr o- 3- 0x0- N\

pyr azi nyl ] spi2 @Pv§oqb¥ﬂ§q “f@zﬂ) Eaﬁﬁﬂﬁﬁm#ﬂQEﬂ 1'- 10 carboxam de,
3, 4-di hyd N— | t ol
oxosp:rg[rgounéb Q%'Ea nipdqlg 3%%%5??%"4‘

imidazolyl]lspiro[isoquinoline-1(2H),4'-piperidine]-1°-

carboxamide,

10 3,4-dihydro-3-oxo-N-(5-oxo0-5,6,7,8-tetrahydro-2-
naphthyl)spiro{isoquinoline-1(2H),4 ' -piperidine]-1‘-
carboxamide,
3,4-dihydro-N-[5-(2-methyl-1-propenyl)-2-pyrazinyl]-3-
oxospiro{isoquinoline-1(2H),4'-piperidinel-1’-

15 carboxamide,
3,4-dihydro-3-oxo-N-{3-phenyl-5-
isoxazolyl)spiro[isoquinoline-1(2H) , 4" -piperidine}]-1"'-
carboxamide,
N-{1-(7-benzo[b]furanyl)-4-imidazolyl]-3,4-dihydro-3-

20 oxospirolisoquinoline-1(2H),4'-piperidine]-1"-
carboxamide,
N-[1-(3-difluoromethoxyphenyl)-4-imidazolyl]-3,4-
dihydro-3-oxospiro[isoquinoline-1(2H),4’'-piperidinel-1‘-
carboxamide,

26 3,4-dihydro-3-0x0-N-[4-(2-
pyridylcarbonyl)phenyl]spiro[isoquinoline-1({2H),4"'-
piperidine] -1’ -carboxamide,
N-(3,4-dichlorophenyl}-3,4-dihydro-3-
oxospiro[isoquinoline-1(2H),4°’'-piperidinel-1"*-

25



car boxam de, N-(5- c nzoxazol yl ) -3, 4-di hydro-3- 15
oxospiro[isqu|noI| ﬂﬂuiﬁw,ﬂ! dine]-1"'- carboxam de,

N (4- benzwploplmmgll) nzofuran 1(3H), 4" - PCT/JP00/05427
pi peri di ne] - -carboxanlde
3-0xo-N—(5-phenyI-2-pyrazinyI)-splro[lé%benzofuran- 20

1(3H), 4" -piperidine]-Il"-carboxam de,

N (7- et hy&a,gbmlﬁmgl) 3- oxospi ro[ i sobenzof uran- .

1(3H), 4" -pi peridine]-I"'-carboxam de,

3- 0x0- N- ( Nphenf3 - éhlenaphehyl)sprimﬂﬂsabduﬂdﬁahdmdihydrc -3-
1(3H),4' -piperidine]-Il"'-carboxamd .

3- 0x0- N- ( o%ospixek h?ﬂﬁ&ipﬂoﬁéngbﬂpVM*MQ¥¥91n°] -1
yI)splro[lsobenzofgéan 1(3H), 4' -pi peridine]-1'"- carboxam de,
3- 0X0- N—(5‘= yrln1d|nyl)splro[lsobenzofuran-

117 bch 3Pt %%‘9‘*‘141 S0 N TR phepdilroyy 4 T T R

i m dazol yl §ipas 1y EPSSE£6T ¥s8Guindhiiné - 11280y, lﬂIJiﬂ]pektdﬂ%Mam de,
3- 0x0- N- ( 5- phenyl - 3- pyrazolyl)splro[|sobenzofuran-

1(3H), 4' - ppaxewoxambde] ' - car boxam de, N-[5-(4-chl orophenyl)-3-pyrazolyl]-3-
oxospi ro[i sobenzofuran-1(3H), 4' - pi peridine]-1'- carboxam de,

3- 0x0- N [ 33 {8=&lhydr9t+ 3= QxﬁyNai§F§Pr§ﬁFﬂGP1§GB€nzofuran- 10

ﬁf?gb(g f|2i$%%£%£§ifp§ @ip Ehyﬁ?ng 1(2H),4'-piperidine]-1’-

10 carboxamide,

3,4~-dihydro-N-(4-methyl-2-benzothiazolyl)-3-
oxospiro{isoguinoline-1(2H) .4’ -piperidine]-1’-
carboxamide, .
N-(5-chloro-2-benzoxazolyl)-3,4-dihydro-3-

156 oxospirol[isoquinoline-1(2H),4°-piperidine]-1’-
carboxamide, _
N-{(4-benzoylphenyl)-3-oxospiro[isobenzofuran-1(3H).,4’ -
piperidine]-1’~-carboxamide,
3-oxo-N-({5-phenyl-2-pyrazinyl)-spiro[isobenzofuran-

20 1(3H).4'-piperidine]-1'-carboxamide,
N-(7-methyl-2-quinolyl)-3-oxospiro[isobenzofuran-
1(3H).,4'-piperidine]-1’-carboxamide,
3-oxo-N-(3—pheny1-5eisoxazoly1)spiro[1sobenzofuran-
1(3H),4'-piperidine]-1'-carboxamide,

26 3-oxo-N-(7-trifluoromethylpyrido[3,2-b}lpyridin-2-
yl)spiro[isobenzofuran-l(sn),4'-p1peridine]—1'-
carboxamide,
3-0oxo-N-(5-phenyl-2-pyrimidinyl)spiro[isobenzofuran-
1(3H),4'-piperidine]-1’-carboxamide,




oxospi ro[ i sobenzofuran-1(3H), 4' - pi peri di nej] - car boxam de,
3-0x0-N-[5- (3-trifl uoronet hyl ph Iﬂj“]ﬂi

pyri m di nyWlosqarssasi sobenzof ur an

N[ 5- (3-chl orophenyl) - 2- pyr|n1d|nyl

oxospi ro[ i sobenzof uran-1(3H), 4 plperldgpe] 1 - carboxan1de 20
N-(7-difl uoronethoxypyrido[ 3, 2-b] pyri di n-2-yl)-3-

oxospiro[isgb of,uran peri dine]-1"- carboxam de,

3- 0x0- N- ( 5- §h§%5|§‘ 13" 5L o1y O

yl)spiro[is EHEQB! Qﬁs%ﬁ%@kiéobﬂhﬁ%?hﬂhﬁehibnj 47 -pApePiAIndq -1 -
N-(1-[3-(2- droxye hyl ) phenyl ] - 4-1 m dazol y} - 3-
oxospiro[isebﬁbéﬁEMiaa 1(3H). 4" -pi peridine]-1'- carboxani de,
N-[4-(1-ethyl-2-imdazol yl)phenyl]-3 '!J IDJI 11111 WO 01/14376 L * P
CT/ JP00/ 054370%45N- 6 foppenyli-Sopyrzaspiydd spddl isobenzefugiane] - 1' - .
car boxam de, &1 (3-net hoxyphenyl ) -4-im dazaol yl ] - 3-

oxospi rof i sbhaH oﬂurﬂﬂpfFéﬁiPel prﬁéFPSFﬁ@Fﬂf“- 5 car boxam de,

6-f | uor o- 3-

pyrazinyl)sﬁ farﬁé 8@2?5¥HPQRY}@3§§pxr5596¥}ﬂdlne] 1' - carboxani de,
6-f1 uoro- 3- gxgs ﬁ?gélQP E%hz%fu%gnpigbﬂg?h?¥blperidine] ~1°-

spiro[ i sobenzo pl per
carboxamide,

I mt. nel - 1' - pcErdogusa: de,

3-0x0-N-[5-{3-gquinolyl)-3-pyrazolyllspiro[isobenzofuran-

10 1{3H).4  -piperidinel-1'-carboxamide,
N-[5-(3-fluorophenyl}-2-pyrimidinyl]-3-
oxospiro[isobenzofuran-1{3H),4"' -piperidine]-1'-
carboxamide,
3-0x0-N-[5~(3-trifluoromethylphenyl)-2-

15 pyrimidinyllspirofisobenzofuran-1(3H),4’-piperidine}-1'-
carboxamide,

N-[5-(3-chlorophenyl)-2-pyrimidinyl]-3-
oxospirofisobenzofuran-1(3H),4'-piperidine]-1'-
carboxamide,

20 N-(7-difluoromethoxypyridoel[3,2-blpyridin-2-yl)-3-
oxospiro[isobenzofuran-1(3H),4’'-piperidine]-1‘-
carboxamide,
3-0x0-N-({5-phenyl-1,2,4-thiadiazol-3-
yl)spiro[isobenzofuran-1(3H),4'-piperidine]-1°-

26 carboxamide,
N-{1-[3-(2-hydroxyethyl)phenyl]l-4-imidazoly}-3-
oxospiro[isobenzofuran-1{3H}),4 -piperidine]-1’-
carboxamide,

N-[4-{l-ethyl-2-imidazolyl)phenyl]-3-



car boxam de, 5- quo yl -
pyrazinyl)spiro[iso ﬂ! Hmﬂ I l m4 plperldlne] 1'- carboxam de, . 15

5-f | uor 0-BOOY®43% ( 5- phemy| L2-n PCT/JP00/05427
pyri m di nyl ) spiro[i sobenzof uran- 1(3FD,4' pi peridine]-1'"- carboxam de,
N- (4- benzoyl phenyl) - 3, 4- di hydr o- 3- oxod@br o[ 1H 2-

benzopyran-1, 4' -pi peridine]-1"-carboxam de, 20

3, 4-di hydr exssgaeomi@%m%flur%mmm nyd ) spipefidive]-1°
benzopyran-1, 4" - pi peri di ne] - car boxam de,

N- (5- benzoghrBogpmddeny| ) - 3, 4 di hydr o- 3- oxospi rof | H 2-

benzopyran-1, 4' - pi peridine]-1"-carboxam de,

trans- N—(&Nbéﬁz&9rﬂﬁ§hfﬁw enyldaf1ididazobekhnd- 25

Lrans-a . oREORBASSNIERPERESIHERR - Th 31y 4 sTRIRSBAMbARL-L -
1,1 (3 gﬂ hagﬁsgéﬁgaran] 4- car boxam de,

trans- 0XO0- efyl - 4-i'mi dazol yl ) spi ro[ cycl ohexane-

1,1 (3 H) - s ehaozol-u-dkdo-fr-Qphetigiez- 11111111111111111111111111111 WO
01114376 L a s * PCTIJF{IYOS427 146 trans-3'-o0xo-N-(5-phenyl -

pyrinidinybysahan&dysmdhmﬂam@uhnzqtnngn+kb@%hzbfumhn?ridiuaﬂbékanide,
trans-N-[|-(3,5-difluorophenyl)-4-imdazol yl]- 5
oxosplro[cysrbnﬁﬂwﬁéem 1' (3" H)-i sobenzof uran] - 4 car boxam de,

e

10 pyrimidinyl)spiro[isobenzofuran- 1(3H).4'-piperidihe]-1'-

carboxamide,

5-fluoro-3-oxo-N-(5-phenyl-2-
pyrazinyl)spiro[isobenzofuran-l(3H).4'-piper1dine]-1'-.
carboxamide,

15 5-fluoro-3-0xo-N-(5-phenyl-2-
pyrimidinyl)spiro[isobenzofuran-1(3H),4'-piperidine]-1’-
carboxamide,
N-(4-benzoylphenyl)-3,4-dihydro-3-oxospiro[1H-2-
benzopyran-1,4'-piperidine]-1’'-carboxamide,

20 3,4-dihydro-3-oxo-N-{(5-phenyl-2-pyrazinyl)spiro[lH-2-
benzopyran-1,4’'-piperidine]-1°‘-carboxamide,
N-(5-benzoyl-2-pyrazinyl)-3,4-dihydro-3-oxospiro[1H-2-
benzopyran-1,4'-piperidine]-1’-carboxamide,
trans-N-(4-benzoylphenyl)~3*-oxospiro[cyclohexane-

26 1,1°'(3'H)-isobenzofuran]-4-carboxamide,
trans-3'-oxo-N-(5-phenyl-2-pyrazinyl)spiro[cyclohexane-
1,1'(3'H)-isobenzofuran]-4-carboxamide,
trans-3'-oxo-N-(1l-phenyl-4-imidazolyl)spirolcyclohexane-

1,1’ (3'H)-isobenzofuran]-4-carboxamide,




trans-N-[1-(2-fl uorophenyl)-4-im |z
oxospi ro[ cycl ohexane-1,1" (3" H)-is lu 4[’; i"Far boxam de,
trans- N- (4-@oaiMiste-trifluoroneth oy - e PCT/IPO0/0S427
oxospiro[ cycl ohexane-1, 1' (3' H) -i sobenzof uran] - 4- carboxa 'Jé, f?

trans-3' -oxo-N-[ 1- (3-qui nol yl) - 4- 146 -

I m dazol yl ] spiro[ cycl ohexane-1,1"' (3" H)-1sobenzof uran]-4- carboxam de,
trans- N[ 1- (3-cyangphen I%-4-i ) dazol yl]-3"-
oxosplro[cycéBﬁ%§é§e73¥¥’ 3(?6SL§BB£ﬁ¥6furan]-4- 20 car boxani de,
trans- N-(4- Qgﬁﬁ 2 3. | 2azaj sobenzof ug ans 1 -
cycl ohexane]™ f%%f 0 %L%%gfgrgfg%é@éégﬁé-*F?5?%hgzyﬁggyﬁé%§§%ﬁ9P}§piro[4-
azai sobenzof 4ur gdrdetdide ; cycl ohexane] - 4' - car boxam de, 25

t rans- 3- oxo- N- ( 3- phenyl - 5-i soxazol yl ) spi r o[ 4-

azai sobenzoftramsIN3H - (3 ; Syéidheoropheryl fad bdnbaagel1yl]-3" -
trans- 3- oxo- N- ( 5- phenyl - 2-pyri mdin r)spiro[4- _

azai soberfzofe¥egpiIrBigYdlokexaneekahe(3 /H) cisobanaoferan] -4-

trans-N—(4-ben%§¥hfheq¥I)-3-oxospiro[5-azaisobenzofuran i
LV lulLiirii 198709%qm4deap 01/ 14376 C L M S PCT/ JP00/ 05427 147 1(3H), 1' -

Y ana- N (4 PR e IS S P b - Be s te e tFafev gl ahpame-

cycl ohexane]t 4 = R edn zofﬁ}éﬁfﬁhlgggﬁg*gmfggj)-2-pyrazinyI]-3 5

oxospiro[i sobenzofuran-1(3H), 4" -pi peridine]-1"- carboxam de,
trans-N-[1-(2-fluorophenyl)-4-imidazolyl]-3"-

10 oxospiro[cyclohexane-1,1'{3'H)-isobenzofuran]-4-
carboxamide,
trans-N-(4-acetyl-3-trifluoromethylphenyl)-3*-
oxospiro[cyclohexane-1,1’'(3'H)-1isobenzofuran]-4-
carboxamide,

15 trans-3'-oxo-N-{1-(3-quinolyl)-4-
imidazolyl]lspiro[cyclohexane-1,1'{3'H)-isobenzofuran]-4-
carboxamide,
trans-N-[1-(3~cyanophenyl)-4-imidazolyl]-3'-
oxospiro[cyclohexane-1,1’(3'H)-isobenzofuran]-4-

20 carboxamide,
trans-N-(4-benzoylphenyl)-3-oxospiro[4-azalsobenzofuran-
1{3H).1"'~ cyclohexane]-4'-carboxamide,
trans-3-o0xo-N-(5-phenyl-2-pyrazinyl)spiro[4-
azaisobenzofuran-1(3H),1'-cyclohexane]-4'-carboxamide,

25 trans-3-oxo-N-(3-phenyl-5-isoxazolyl)spiro[4-
azaisobenzofuran-1(3H),1’-cyclohexanel-4"-carboxamide,
trans-3-oxo-N-(5-phenyl-2-pyrimidinyl)spiro[4-
azaisobenzofuran-1(3n),1'-cyclohexane]-4'-carbo#amide,

trans-N-{(4-benzoylphenyl)-3-oxospiro[5-azaisobenzofuran-



g(%ipl(?owg(r)ggggﬁmu" Iﬂ”"ﬂﬂﬂ' mfperl di ne]-1'- carboxam de, 10

4-f | uor o-BOOKNLIK ( 3- pleny PCT/IP00/05427
pyr|n1d|nyl)splro[lsobenzofuran 1(3FD 4' -piperidine]-1- carboxam de,

7-f 1l uor o- 3- oxo- N- ( 5- phenyl - 147
pyr|n1d|nyl)splro[lsobenzofuran 1(3H),4' -piperidine]-1"- 15 carboxam de,
6- et hyl - 3-pgas )\; 1 5~ pbgéybhéxane]-4° -carboxamide, =

pyrazi nyl ) spi ro[ i sobenzof uran- 1(3H), 4' - pi peri dine]-1' - car boxamn de,

6- hydr oxy-tran®-R- (4-besroylphenyl) -3-oxospiro[6- azaisobenzofuran-
pyrazinyl)bflro[|sobenzofuran perldlne] 1' - carboxam de,

trans g oxk{ 3] 51 pheﬁ¥F12hﬂ§FPﬁ&dﬁnyFF§ ; ;
?fani°Ne[”§"ztg?Fﬁ%ﬁ%@ﬁ;ﬁ%&f&?eéa”ﬁ%ﬁgw A rots 25
?fglnio %%%&ogg%enﬁ?*g&ggfﬁﬁg inyl ] i,g_r oxosplr%(?[ 51

azaisobem@ﬁguéﬁaﬁiaéb 1' - cycl ohexane] -4' - car boxam de,
trans-3-oxo-N—(4-phenyI-2-oxazolyl)spiro[5- azai sobenzof uran-1(3H),
1' - cycl ohak¢lret ¢ 3-hydroxyphenyl ) YR-pyras3ngll+Br11 HE O 11 it 148
trans- N-(5-(2-net hyi phenyl)-2-pyrim dinyl]-3-oxospirof 5-
azai sobenR¥QsRIral begbanzefurahat4AH) 4" eaﬁmﬂaﬁa -1’
trans- hL[S-:%hneth é henyl ) - 2- pyri m di nyl ] - 3- oxospi r o[ 5-
azai soben 2 % , 1' -cycl ohexane] - 4' - car boxam de, 5

trans-fy [ 9 (Srdd+OL §05kHONY PEEpKbhyE=BY | M dinyl ] - 3-
pyrimidinyl)spiro[isobenzofuran-1(3H),4'-piperidine}l-1'-

carboxamide,
7-fluoro-3-oxo-N-~(5-phenyl-2-
pyrimidinyl)spiro[isobenzofuran-1(3H),4'-piperidine]-1"-

16 carboxamide,
6-ethyl-3-oxo-N-(5-phenyl-2-
pyrazinyl)spiro{isobenzofuran-1(3H),4°’-piperidine]-1’'-
carboxamide, _

- 6-hydroxy-3-oxo-N-(5-phenyl-2-

20 pyrazinyl)spirol[isobenzofuran-1(3H).,4'-piperidine]-1'-
carboxamide,
trans-3-0x0-N-(5-phenyl-2-pyrimidinyl)spirol[5-
azaisobenzofuran-1(3H),1l’'~cyclohexanel-4'-carboxamide,
trans-N-[5-(3-fluorophenyl)-2-pyrimidinyl]-3-oxospiro[5-

25 azaisobenzofuran-1(3H),l1l'-cyclohexane]-4'-carboxamide,
trans-N-[5-(2-fluorophenyl)-2-pyrimidinyl]-3-oxospiro[5-
azalsobenzofuran-1(3H),1l'-cyclohexane]l-4'-carboxamide,
trans-3-0x0-N-(4-phenyl-2-oxazolyl)spiro[5-

azalsobenzofuran-1(3H),1l"'-cyclohexanel-4'-carboxamide,




oxospi ro[ 5- azai sobenzofuran-1(3H),1' -c¢ clohexaneh] - car boxam de,

trans-N-[ 5- (3-fl uoronet hyl phenyl ) - ﬁlm

oxospi r o] Syayx@hssgenzof uran- 1(3H), - 10p@ﬁﬁh@mg@3de
trans- N-[ 5- ( 3-f | uor o- 5- net hoxyphenyf ) - yr|n1d|nyl]

oxospi r o[ 5- azai sobenzof uran- 1(3H). 1'-Cﬁghohexane] 4" - carboxanide,
trans-N-[ 5-(2-fl uoro-5-net hyl phenyl)-2-pyrimdinyl]-3- 15

{ans. v 4- (anRaIhn oA ear gz'z-‘)“:gé REAnly i1 S5 BRAERL IS 5 -
oxospi rof 5- , 4, 20
t)r(angI N-%S (%T’Ssloor oxymﬁ%#eﬁ&% Cc),/ dé‘:?{hf%] 3t 83{‘9‘%%&3

oxospi r o[ 5- fﬁﬁhéﬂ £ Léiﬁyﬁiﬁﬁﬁi 1] CHLEORISPLEST 5 -
trans- N-[ 5- ?%ﬁ%ydroxyphenyl) -pyrlégdyny dy1) [

0X0spi I o[ 5- G SSsyvzs Eiream 11 (35 ) 11 “-xyyed Ddlteescared 1 44 - - Cdrboxdmxas] de,
trans- 3- oxo- N- ( 5- phenyl - 2- pyri m di nyl ) spi r o[ 6-

azai sobez oftrars-N-A9- Gﬁaigunxﬁmnxhngyphenx&kxﬂwﬂﬁxﬁmiﬁinyll-3-

trans- N-(5-(3- quoronethyI nyl ) pyrimdinyl]-3

0x0spi r o[ 6- 'GRABRIHRL PR &Pﬁ%mi)fllmlby’cﬁ %Jan'éfiqﬁww?]m%m AN
I T O N I I O "l PCT/JPOO) 05427 C L Ms 149 carboxam de,
trans-N—[S-@? hq ﬁﬁﬂ%) hoxyphenyl)-Z-pyrinidinyl]-S-

oxospi r o[ 6- azaRNREITERS (Y Frddriile thy IR AP\ Sy Antdinyl] -3-
oxospiro[5-azaisobenzofuran-1(3H),1l"'-cyclohexane]-4"~

10 carboxamide,
trans-N-[5-(3-fluoro-5-methoxyphenyl)-2-pyrimidinyl]-3-
oxosplro[S5-azaisobenzofuran-1(3H),1l'-cyclohexane]-4’-
carboxamide,
trans-N-[{5-(2-fluoro-5-methylphenyl)}~2-pyrimidinyl]}]-3-

16 oxospiro([5-azaisobenzofuran-1(3H),1l'-cyclohexane]l-4"-
carboxamide,
trans-N-[4-(3-fluoromethoxyphenyl)-2~-oxazolyl]-3-~
oxospiro[5-azalsobenzofuran-1(3H),1'-cyclohexane}-4'-
carboxamide,

20 trans-N-[5-(3-hydroxymethylphenyl)-2-pyrimidinyl]-3-
oxospiro]5-~azaisobenzofuran~1{3H),1'~cyclochexane]-4"-
carboxamide,
trans-N-{5-{3-hydroxyphenyl)-2-pyrimidinyl}-3-
oxospiro[5-azaisobenzofuran-1(3H),1‘'~cyclohexane]-4"'-~

26 carboxamide,
trans-3-oxo-N-{5-phenyl-2-pyrimidinyl)spirol6~
azaisobenzbfuranLI(BH).1'-cyclohexane]-4'-carboxamide.
trans-N-[5-(3-fluoromethylphenyl)-2-pyrimidinyl]-3-

oxospliro[6-azaisobenzofuran-1(3H),1'-cyclohexane]-4"-



car boxam de, 5 trans- 3-o0xo- 2,4-triazin-3-yl)spiro[ 6-
azai sobenzofuran-1(3H), 1" -cy mm u"ﬂ ﬂmtjoxam de,

t r ans- N- [ WOQR14376 | uor onet hox yl]-3- PCT/JP00/05427
oxospi ro[ 6- azai sobenzofuran-1(3H), 1' -cyclohexane] 4' - carboxam de, 10
trans- N-[ 5- (3-di f | uor onet hoxyphenyl ) - 34Byr azol yl ] - 3-

oxospi r o[ 6- azai sobenzofuran-1(3H), 1' -cycl ohexane] -4' - car boxam de,
trans- N- [ Sghgbokamiddlenyl ) - 3- pyrazol yl | - 3-oxospiro[ 6- .

azai sobenzof uran-1(3H), 1' - cycl ohexane] - 4' - car boxam de, 15
trans-N—[5tt&nbkﬂed@ﬁﬂanﬂDudrqmﬂthnxquenwbkogpPYv#@idinyl] -3~
azai sobenzof uran-1(3H), 1'-cyc|ohexane] 4' - car boxam d .
trans- N- ( 4oBespdyofiadgal. %PQER%&f?%ﬂW‘%&%ﬁ&o%enEKPﬁPﬁﬂxanel -4
1(3H), 1'-cycI%g xane] - 4' - car boxam de,

trans- N-[ 1°8% xﬁ#ﬁl rophenyl ) -4-imdazolyl]-3 20 °

oxosplrg[7t§§$f2%gﬁéﬁgﬂpiﬂg}%9ﬁgq Y flg@f§§£ﬁ134y1)§ﬁigﬁfﬂﬂ1de

trans- 3- oxo- spiTol[7

azai Sobenzafzu&%%blahﬁtbﬁulr FHE EnadydlokexdnE iritdecarboxamide,
trans- 3- oxo- N- ( 1- phenyl - pyrazolyl)sp|r0[7 25

azaisobenzttuhznﬂmmﬁﬂ(ZLdiﬁ&ﬂatnmnﬂh@x?bhemybbxaﬁpneazolyl]-3-
t rans- 3- oxo- N- (1- phenyl - 3-pyrrol yl )spir I .
azai sobenz oxespirplGHaza QQRQQﬂﬂﬁ&#Eﬂ'M-3%hrboxﬁﬁFaehexan°] -4

trans-N-[ 1- é& fluor henyl) 3-pyrazol yl ] - 3-oxospi ro[ 7- azai sobenzof uran-
1(3H), 1' -cf é?ﬂﬂgﬁ *4' - car boxam de, f . 111111111212111122111122111111 1111

Vo 01/3637Qr%n5-ﬁ-[§¥?aJHif%UJE%HE%hoxyphenyl)-3-pyrazoly1]-3-

oxospiro[6-azaisobenzofuran-1(3H),1’-cyclohexane]-4"-

carboxamide,
trans-N-[5~-(3-fluorophenyl)-3-pyrazolyl]-3-oxospiro[6-
azailsobenzofuran-1(3H),1’-cyclohexane]~-4'~-carboxamide,

15 trans-N-[5-(4-fluorophenyl)-3-pyrazolyl]-3-oxospiro[6-
azaisobenzofuran-1(3H),1l’-cyclohexane]-4'-carboxamide,
trans-N-(4-benzoylphenyl)-3-oxospiro[7-azaisobenzofuran-
1(3H).1'~-cyclohexane]-4'-carboxamide,
trans-N-[1-(3,5-difluoxrophenyl)-4-imidazolyl]-3-~

20 oxospiro[7-azaisobenzofuran-1(3H),1'-cyclohexane}-4"'-
carboxamide,
trans-3-oxo-N-[2-phenyl-4-pyridyllspiro[7-
azalsobenzofuran-1(3H),1'-cyclohexane]-4'-carboxamide,
trans-3-oxo-N-(1-pheny1-4-pyrazolyl)épiro[7-

25 azaisobenzofuran-1(3H),1°'-cyclohexane]-4'-carboxamide,
trans-3-oxo-N-(1l-phenyl-3-pyrrolyl)spiro(7-
azaisobenzofuran-1({3H),1'-cyclohexanel]-4'-carboxamide,
trans-N-[1-(4-f1uoropheny1)-3-pyrazolyl]-3-oxosp1ro[7-

azalsobenzofuran-1(3H),1l’-cyclohexane]-4’-carboxamide,



150 trans- 3-o0x0- N—(l phenyl - 3- pyrazol yl ) spi ro[ 4- azai sobenzof uran-1(3H),

Lrane: 3 oo 'Zﬁ&f’ °ﬁa[?y?§zo| ﬂll“ylllﬂ)lﬂlﬂllll Il

azaisobenzq?uran , 1' - cycl ohexan 4 - #ar Boxani de, SPCT”"mmsuﬂ
trans-N-[ 1-( 3- Iuorophenyl) 4- pyrazol yl ] ﬁjoxosplro(4-
azai sobenzof uran-1(3H), -cyclohexane] -carboxan1de,

e Soporso AR i anvaot
trans-N-[1- <ézakggggggsgﬁkkn Fgéhgzahx' cioféa8e 12 tirboxanide,

azai sobenzof uran -Ccyc ane]

trans-N-[1- (grhhgosopaeonl x 13pREhgacly h%zels}qr;bba&-@u-

azai sobenzofuran-1(3H), 1'-cycl ohexane]-4'-carboxam d

t rans- 3- oxo- abéﬁspbenybfﬁran41(Bﬂad&azoyclohbkapbﬂek6~carboxamide,
azai sobenzofuran-1(3H),|"'-cycl ohexane] -4' -carboxam de, 15

trans- 3- oXo- trQQSpNehir(a féugazphynyéprﬁopwrazolyl1 3-oxospirof4-
azai sobenzof ur an- 1%311% -cycl ohexane] - 4" - car boxam de,

tr ans- 3- oxo- RERESBRENS fgrﬁyrF&§ﬁ?sB|r8¥81°92§P§SBeﬁzOFBFHHXEFQQP

cycl ohexa

L s aRE b - AC BB Chpenyl - 3-pypazoly1)spirol6-
aza'SObenZOfHﬁaﬂsaﬁgﬁé$f&raﬁ¥ikQﬁ?xi“ehyé ﬁ@&bﬂfgnkdecagﬁ xam

trans 3-0x0-N-(2-phenyl-1,2,3-tri1azol - 4- y )sSpiro azalso enzoFUran 1(3H),
-cyclohexaﬂs&né-ﬂe&lboxaﬂlderopﬁSnthesprﬁauadymﬂ glakbspirepech is

3-0x0-N- (5 25 phenyl - 2-pyrazi nyl)-spiro[i sobenzof uran-

1(3H), 4' 1pi pazatiseepnzofunanokhdiiel ' -¢yclThexanapoddcarbokamkded, which is

3-0xo-N- (7 trifluoropet ri do[ 3, 2-b] pyri di n- 2-
yl ) spi ro[ i sobERBSTNT bh ?%38;“2‘9éPBE¥%grﬁéPYIaz°1Y1]‘3'°x°3p1r°[5‘

azalsobenzofuran-1(3H),1'-cyclohexanel-4'-carboxamide,
trans-3-oxo-N-(5-phenyl-1,2,4-thiladiazol-3-yl)spiro[6-
azalsobenzofuran-1(3H),1’-cyclohexane}-4'-carboxamide,

15 trans-3-oxo-N-(5-phenyl-3-isoxazolyl)spiro[6-
azalsobenzofuran-1(3H),1'-cyclohexane]-4'-carboxamide,
trans-3-oxo-N-(6-phenyl-3-pyridyl)spiro[6-
azaisobenzofuran-1(3H),1'-cyclohexane]l-4’'-carboxamide,
trans-3-oxo0-N-{2-phenyl-3-thiazolyl)spirolé6-

20 azaisobenzofuran-1(3H),1l'-cyclohexane]-4'-carboxamide
or
trans-3-oxo-N-(2-phenyl-1,2,3-triazol-4-yl)spiro[6-
azaisobenzofuran-1(3H),1’-cyclohexane]-4’-carboxamide.

18. The compound of claim 1, which is 3-oxo-N-(5-

25 phenyl-2-pyrazinyl)-spirofisobenzofuran-

1(3H),4'-piperidine]-1’'-carboxamide.
19. The compound of claim 1, which is 3-oxo-N-(7-

trifluoromethylpyrido([3,2-blpyridin-2-
yl)splro[isobenzofuran-1(3H),4’'-piperidine]-1'-



WO 01/14376 111111111111111111 "IN PCT/ JPOQY 05427 $LMS 151

carvoxamce, 20 e comeuna AR = ~ *.Cen.

oxospi ro[i sobenzof uran-1(3H), 4' - plperldlnef 1* - 5 carboxani de. 21. The
conpound of claim1, which is trans-3is1
0oXx0- N- (5- phenyl - 2- pyri m di nyl ) spi r o[ cycl ohexane-

1,1' (3" H) an] - 4- car boxam de. 22. The conpound of claim1, which
is trans- éééPQ§£%§%akk[l (3-quinolyl)-4

i m dazol yl ] spi r opoyclmhéex dmpbuhd 3o -dxxlieni0f Uiddén4-1Capbpyagade. 23.
The conpound of claim1, which is trans-3-

0X0- N ( 5- pftugtrephenyl} 2y pysimidiay1]>3-

azai sobenzof ur an- 1§3FD 1'-cyc|ohexane]-4 - carboxam de. 24. The conpound of
claimai, wm#%%91§0 ispbenzpfurap-i(38)odhepiperidine hilinyl | - 3- oxospi r o[ 5-
azalsobenzof ia , 1'-cycl ohexane] - 4' - car boxam de. 25. The conpound of
claim® Wﬁ?% 8ns-N-[5- 20 '

(2-fluorophenyl)

azai sobenzofuranzi(gﬁgﬂéfg %H’Hexane] gélaﬂggr!ﬁox‘gﬁi"ﬁ% ij t:fﬁ'ésc%rrpound of

claiml, vhielnifesipRésyitolpyrimidinyl)spirolcycloh )
(3,5- dlfluorophenyI§ 4- |n1dagglyl]-3 gkgs€|rof Y exane

azai sobenzpfut g3 H) SitboBengyturhn]anebatboxamid@eani de. 25 27. The conpound
of claim1, which is trans-3-o0xo-
N- ( 1- phenyl - 4- py2dzolBne sgemppund; 6fs cpbaimf Jr.arwhich is trans-3'-

LO3M) fo - o WP EI - quafOhpRy e
imidazolyllspirolcyclohexane-1,1°(3'H)-1sobenzofuran]-4-
carboxamide.

23. The compound of claim 1, which is trans-3-
ox0o-N-(5-phenyl-2~-pyrazinyl)spiro[4-
16 azailsobenzofuran~1(3H),1l'-cyclohexane]-4'-carboxamide.
24. The compound of claim 1, which is trans-N-[5-
(3-fluorophenyl)-2-pyrimidinyl]-3-oxospiro[5-
azaisobenzofuran-1(3H),i'-cyclohexane]-4'-carboxamide.
25. The compound of claim 1, which is trans-N-[5-
20 (2-fluorophenyl)-2-pyrimidinyl]-3-oxospiro[5-
azaisobenzofuran-1(3H),1l'~-cyclohexanel-4’-~carboxamide.
26. The compound of claim 1, which is trans-N-[1-
(3,5-difluorophenyl)-4-imidazolyl]-3-oxospiro[7-
azalsobenzofuran-1(3H),1 ' -cyclohexane]-4'-carboxamide.
25 27. The compound of claim 1, which is trans-3-oxo-
N-(l-phenyl-4-pyrazolyl)spiro[4-azaisobenzofuran-
1(3H).1'-cyclohé#ane]-4'-carboxamide.
28. The compound of claim 1, which is trans-3-oxo-

N-(l-phenyl-3-pyrazolyl)spiro[6-azalsobenzofuran-



28. The conpound of claim 1, which

N-(l phenyl - 3- pyrazol yl ) spi ro[6 azgﬂ ﬁi If WO oi/i4s76 WIJ i! i
| 11 If 11fﬁh,}ﬁ90/05427 152  1( c—A e] 4' - poFewesyde.  29.
The conpound of claim1, which is trans- 3 0X0

N (2-phenyl -1, 2,3-triazol -4-yl)spiro(6- gggl sobenzof ur an-

1(3H), 1' - oyol ohexane] 4 -car boxam' de. 0. A process for-producing a

conmpound of the ener al rmJI a 1) (I-1) U Y W(CH2) O
wherein Ar’ lﬂgsént -SYSIR e&‘f“‘“r?e‘t ér eh’ay be substituted, the
substi t uent be| ng | e c Q‘F’E" nitro,
| oner al kyl, hal o(?%we ?eoxy %\Aj/é“g;)lal , yf? %ower? yl,

| ower al kenyly. zl-gmhﬁl-KO&Vah%&qa(zloqw- @mdwzﬁéauéﬂuﬁwﬁxboxyl

| ower al kanoyl, | ower al koxycarbonyl, |ower alkylene optionally

substituted \M(Blﬂ)Q)ld cgmd.ohegamnﬂ-r&éprmmmmhﬂdp 15 formula of -Q Ara; Ara
represents aryl or heteroaryl which nay be substituted, the substituent

bei ng sel Bcted frord@hé procpse Faox priodcdng nammnncbp;nbhelmr@; kyl,

hal o( | ower) al kyl , hydroxy(lomer)alkyl hydr oxy, |ower al koxy. 20

hal o( | 0\/ver)aFER6'5!‘§t1 8 e )3 kyI ami no, di -l ower al kyl am no, | ower al kanoyl

and aryl; hIMii

(I-1)

T
T

|
2w (cﬂzrl§

wherein Ar' represents aryl or heteroaryl which may be
substituted, the substituent being selected from the group
10 consistingof halogen, nitro, lower alkyl, halo(lower)alkyl,
hydroxy({lower)alkyl, cyclo(lower)alkyl, lower alkenyl,
lower aikoxy, halo{lower)alkoxy, lower alkylthio, carboxyl,
lower alkanoyl, lower alkoxycarbonyl, Ilower alkylene
optionally substituted with oxo, and a group represented by
16 formula of -Q-Ar®;
Ar® represents aryl or heteroaryl which may be substitutea,
the substituent being selected from the group consisting of
halogen, cyano, lower alkyl, halo(lower)alkyl,
hydroxy(lower)alkyl, hydroxy, lower alkoxy,
20 halof{lower)alkoxy, lower alkylamino, di-lower alkylamino,

lower alkanoyl and aryl; .



WO 01/ 14376 c j RPCT/ J 1I\ 153 Q represents a single bond
or carbonyl; T, U V and Wrg ently nitrogen atom or
nmet hane wompmhl ch may have & subs; [ ect ed fr c(ortier@/os423r oup

consi sting of halogen, |ower alkyl, hydr oxy\and | ower 5 al koxy, where at

| east two o.f themrepresent the sai d55’EthI ne group; n and Y have the sane
meani ngs as. described hereinafter; a'salt or ester thereof, which

cormrlses reas&eaan%scmwyie qioﬂdwoﬂeé@f@énfprwla (11): O W --~ (I 1)

N--Are' H wherein Arlp represents aryl or het eroaryl whi ch may be
substit ut B¢, U,hev sahdt W ussprdseny sadependehtdwy trttxpgewy atomsioxrt i ng of
hal ogen, nitro, |ower alkyl, hal o(lower)alkyl, cyclo(lower)alkyl, |ower

a: tenyl | mlgubzlnm XY wzaqgammm)aasubs?i::nemrsalaqteﬂ ifxon (thgr

Ar 2
Epg " onal | 9r8$’§{%@e% st e Paya:aa e S6wes alRyls Bear by @pd JPRRToro, |
whi Eﬁ%ﬁ%@ sftiett 23 A 888K ol 8¥insl ERREERERICEhE A neERSREr N o1 oup

consistin . hal ogen, cyano, |ower alkyl, halo (lower) alkyl, |ower
al koxy, hal O(Power)al koxy, di-I|ower al kylam no, |ower alkanoyl. aryI , and
an opti onal AgdpYohaveedheh sdmex daningsldg/|described hereinafter:

a salt or ester thereof, which comprises réact:l.ng a compound
of the general formula (II):
0

a'o—4 an

N—Ar"

10 H
wherein Ar'? represents aryl or heteroiryl which may be
substituted, the substituent being selected from the group
consisting of halogen, nitro, lower alkyl, 'halo(lower) alkyl,
cyclo{lower)alkyl, lower alkényl | lower alkoxy,

16 halo(lower)alkoxy., lower alkylth:l.o, 1ower alkanoyl, lower
alkoxycarbonyl, a group of formula: -Q°-Ar*®*, and an
optionally protected, lower alkylene optionally substituted
with oxo, hydroxy(lower)alkyl or carboxyl group:
Ar®’? represents aryl or heteroaryl wh_ich maj be substituted,

20 the .subst:l.tuent being selected £rom the group consisting of
halogen, cyano, lower alkyl, halo(lower)alkyl, lower alkoxy,
halo(lower)alkoxy, di-lower alkylamino.l lower alkanoyl,
aryl, and an optionally protected, hydroxy(lower)alkyl,
hydroxy or lower alkyl amino group: |

25 Ar® represents phenyl which may be substituted by halogen

or nitro;

Qf represents a single bond or optionally protected carbonyl;




hydroxy or |ower al kyl am no gro epgesents phenyl which may
be substituted by hal ogen or nit m’ @ﬁﬂﬁ,ﬂ%ﬂ!& singl e bond or
optional | y {.2d carbonyl; 3= 0111i

01/ 14376 * Wd)&@]%sﬁ* PCT/ JPOO/ 05427 154 with a corrpoundtéﬂip} #o?ﬁul a
(I'1r)". O wherein n represents 0 or 1; 4§, U, v and w represent

I ndependently nitrogen atom or nethine group which may have a substituent
sel ected fromthe rou nsi sting Qf halogen, |ower alkyl, |ower alkoxy
and 10 opt i oMby ap% RFd foEma L, d I T | east two of them represent
the said nethine group; Y represents I mno which may be substituted with

| ower al kyl, or oxygen atom to provide a conpound of formula (IV-1): 15
H Y ~-Alp (IV-1j, v W(CHJ, 0 W 01/14376 * ¢ L M'S PCT/JP00/ 05427 O
155 wherein Arlo, n, t, u, v, wand Y have the same neanings as described
above;. optionally foll owe(h by elimnation of a protecting group.

441

SO
V
w”(CH,)

whereln n represents 0 or 1;

t, u, v and w represent independently nitrogen atom or

methine group which may have a substituent selected from the

group consisting of halogen, lower alkyl, lower alkoxy and
10 optionally protected hydroxy, where at least two of them

represent the said methine group: |

Y represents imino which may be substituted with lower alkyl,

or oxygen atom;

to provide a compound of formula (IV-1):

156

A (IV-1)

//

w (CH), YO



31. A process for produci ng general 5 formula (1-2): H
1 ON(I-2) sTtCHzMoO a‘ﬂ Iﬂ‘m nts aryl or heteroaryl which
may be WOMMN#A76t ed, the subsiitcuent beihg *sel ect ed fr @CTIRWOS423up

consi sting of halogen, nitro, |ower alkyl, halo(lower) alkyl, 10 hydroxy

(I ower) al kyl, cyclo(lower)alkyl, |owss aI kenyl, | ower al koxy, hal o

(I ower) al koxy, |ower alkylthio,carboxyl, |ower alkanoyl, |ower

al koxycar inedleind @ee?, al kyt,ens vQPw anal ¥ Yhavdsthd Uike \Mddn ahd a
group represented by fornula of -QAr2; 15 Ara represents aryl or

het er oar yldesexdbethatinvesubst i t ut ed, the substituent being sel ected from
the group consi sting of hal ogen, cYano Iovver al kyl, hal o(l ower) al kyl, 15.
hydr oxy (| R W qlb\&‘ri“h’r %I%HW*&%)@IOQMr

al kyl am no, di - r aI k | ami r al kano n resents a
si ngl e bond or cg es,s °jf lﬁ ‘i‘ﬁf‘ﬂﬁf?f %ﬂ'%l Eaﬁlieﬂf%f 01114376
*CLHES *rlggﬁ_la]ﬁq)’p,MZ? 156 T, U V and Wrepresent independently

ni trogen atom or

(I-2)

wherein Ar' represents aryl or heteroaryl which may be
substituted, the substituent being selected from the group
consisting of halogen, nitro, lower alkyl, halo(lower)alkyl,

10 hydroxy(lower)alkyl, cyclo(lower)alkyl, lower alkenyl,
lower alkoxy, halo(lower)alkoxy, lower alkylthio, carboxyl,
lower alkanoyl, lower alkoxycarbonyl, lower alkylene
optionally substituted with oxo, and a group represented by
formula of -Q-Ar?;

15 Ar? represents aryl or heteroaryl which may be substituted,
the substituent being selected £from the group consisting of
halogen, cyano, lower alkyl, halo{lower)alkyl,
hydroxy(lower)alkyl, hydroxy, lower alkoxy,
halo(lower)alkoxy., lower alkylamino, di-lower alkylamino,

20 lower alkanoyl and aryl:

Q represents a single bond or carbonyl:




met hi ne group which may have a su ected fromthe group
consi sting of hal ogen, |ower alkyl E‘l’lw &m& wer aI koxy, where at
|

| east two of, & epresent the s oup t he
same. neani né’é’dj}ém&éscri bed hereinafter; a salt or ester er e%' , Whi ch
conprises reacting a conpound -of forrru&gsM ArlP--NFf 2 (V) wherein Arlp
represents aryl or heteroaryl which nay be 10 substituted, the substituent
bei ng selected fromthe_group consi stl of hal ogen, nitro, |ower alkyl,

hal o(| 0\/\/er)a11'kylu ‘EyEPS( Fokeprasent endently nitregeh phop or

A aroup of {BPAiLae SHFonmICH Hf ‘G%\Ag %ﬁéﬁf;ﬁéﬁ% shiBoreR HFogHon
al kyl ene oDt ;2Bgp doRePSELAY ' patbbBnoXowdy YIRWA, AYREbLR A Aoper DOXY!

group; Ar2e epr sents ary tefoary e subStitute t he

substit uent Bskaﬁysabmf@ﬁtfxmt Itwog:sﬂttmﬁpﬂépﬁéssﬂt ahe $81@gRITHIHENO,
| oner al kyl, halo (lower) al kyl, |ower alkoxy, 20 halo (lIower) alkoxy,

di -1 oner &l kgicenpro, | ower al kanoyl, aryl, and an optionall y pr ot ect ed,
hydr oxy (| ower) al kyl hydr oxy or |ower al kyl am no gi oup; QP represents a
si ngl e bond Br ﬁBﬂt Voh&ﬂpytbpoﬁéﬂﬁeﬂeéaﬁbgﬁylﬂ agiscer Qeéamk}ﬁa@t&é?-d of

t he general for a (V 114376 PCT/ JP00/ 0542
Qi ig, Lilll] qu prrl(?#er %iea_eg%l lhgc comprises reacz:lng a compound
of formula (V):

Ar'PeNH, ™
wherein Ar'®? represents aryl or heteroaryl which may be
10 substituted, the substituent being selected from the group
consisting of halogen, nitro, lower alkyl, halo{(lowerj)alkyl,
cyclo(lower)alkyl, lower alkenyl, lower alkoxy,
halo(lower)alkoxy, lower alkylthio, lower alkanoyl, lower
alkoxycarbonyl, a group of formula: -Q°-Ar?®, and an
15 optionallyprotected, lower alkylene optionally substituted
with oxo, hydroxy(lower)alkyl or carboxyl group;
Ar*® represents aryl or heteroaryl which may be substituted,
the substituent being selected from the group consisting of
halogen, cyano, lower alkyl, halo(lower)alkyl, lower alkoxy,
20 halo(lower)alkoxy., di-lower alkylamino, lower alkanoyl,
aryl, and an optionally protected, hydroxy(lower)alkyl,
hydroxy or lower alkyl amino group:
Q® represents a single bond or optionally' protected carbonyl;
with a carboxylic acld of the general formula (VI):

T 25



?00H cam) O wherein n represents 0 orl; t, u, v and w represent

| ndependently nitrogen atom or nethine group which may have a substitut nt
sel ect edwirodirazbe 5 group consi sting of hal ogen, | owePCEIRONOS4270Wer al koxy
and optionally protected hydroxy. where at | east t\/\omme
said nmethine group; Y represents am b®7 whi ch may be Ismum ml ower
al kyl, or oxygen atom 10 or a reactive derivative

conmpound of the genera (j(mrmla (IV-2): His O N - WP }¢ ~WW n 15
wherein Arlp, n, t, u, w and Y have the same neani ngs as descri bed
above; optionally foll .,,- by elimnation of a protecting group. S WO
01114376 ¢ L PCT/JPO 0542y ~ 158 32. N Illiopeptide Y recept6i antagoni st
whi ch contains a conpound}of the -general formula (I): H I OY NX

(V1)

wherein n represents 0 orl;
t, u, v and w represent 1independently nitrogen atom or
methine group which may have a substi.tue:it selected £from the
8 group consisting of halogen, lower alkyi, ‘lower alkoxy and
optionally protecgted hydroxy, ‘where at"least two of' them
represent the said methine group; |
Y represents imino which may be substituted with lower alkyl,
or oxygen atom; | |
10 or a reactive derivative thereof to provide a compound of

the general formula (IV-2):

(Iv-2)

15 wherein Ar'®, n, t, u, v, w and Y have the same meanings as
described above;

optionally followed by elimination of a protecting group.

l

|

|




UY V4 CHWt Av 5 wherein Are r. heteroaryl whi ch may be
substituted, the substituent bei @ m lll he group consisting of
hal ogen, b9 ,l#gé/\er al kyl , hal droxy( lrcaar)oisszy|

cycl o(l ower‘gv k | ower al kenyl , I ower al koxy, hal o (I ower) al koxy, | ower

alkyl t hi o, car boxyl 10 | ower al kanoyl ,15gower al koxycar bonyl , | ower
al kyl ene optionally substituted with oxo, and a group represented by

formula of -Q Ara; represent s yl | y

substituted. the sﬁ%é“tl t%‘%"%@ﬁg‘séelgct’:&f‘l ré??#t ﬁéwg; O%Elp@é:ony 4eh ng of
15 hal ogen, & éogveé :ﬁ#)g%?? ?(, eRhkYEormusdaoxyytover)al kyl,

hydr oxy, | ovver oxy % ower oxy, lower al kylam no, di-I|ower

al kyl am no, Iovver al kanoyl and aryl; n represents 0 orl; 20 Qrepresents a
single bond or carbonyl; T, U V and Wrepresent independently ni trogen

atomor WO 01/14376 CL MS * P@/JP00/ 05427 159 nethi ne group which may
have a substituent selected fronfthe group consisting of hal ogen, |ower

al kyl ., hydroxy and | ower oy Where at |east two of themrepresent the
said methine group; 5 X reprysent®fnethine or nitrogen; Y represents inino
whi ch may be substituted with}l ower alkyl, or oxygen; a salt or ester

t hereof as an active ingredj

@
U{;r Y
|

l
V2w’ toH )’l§

2

5 wherein Ar®' represents aryl or heteroaryl which may be
substituted, the substituent being selected from the group
consisting of halogen, nitro, lower alkyl, halo(lower})alkyl,
hydroxy(lower)alkyl, cyclo(lower)alkyl, lower alkenyl,
lower alkoxy, halo(lower)alkoxy, lower alkylthio, carboxyl,

10 lower alkanoyl, lower alkoxycarbonyl, lower alkylene
optionally substituted with oxo, and a group represented by
formula of -Q-Ar®;

Ar? represents aryl or heteroaryl which may be substituted,
the substituent being selected from the group con.sisting of
15 halogen, cyano, lower alkyl, halo(lower)alkyl,
hydroxy(lower)alkyl, hydroxy, lower alkoxy,
halo{lower)alkoxy, lower alkylamino, di-lower alkylamino,
lower alkanoyl and aryl:
n represents 0 orl;
20 Q represents a single bond or carbonyl:

T, U, V and W represent independently nitrogen atom or



33. An agent for the treatnent Lﬂﬂ" ity 10 or diabetes which .
contai ns a conpound of the gen ' mmm; \Aﬂﬂm Y **0Ar' X (1) x YQ W
wher ei n WOI014336 esent s aryl or Reteroary may bePCTAPAONOB420t ed, t he
substituent being selected fromthe group. 15 consisting of halogen, nitro,
| ower al kyl, hal o(l ower)al kyl, hydrox¥8 ower)al kyl, cycl o(l ower) al kyl,
I ower al kenyl, |ower alkoxy. halo . (lower)al koxy. | ower
al kyl t hi o mexhiimey grouponeiciaimaybhave a eudstdtaentcsebecred £oumrtid Kyl ene
optionally substituted with oxo, and a group represented by 20 fornula of
-Q Ara; Agxoupprebeisiiagyef dralogen odopempliylyehydroxyoand thovesd
1111111211211112111 Iflllilllll WD 01114375 * C L n gﬁ* PCTIJPCE¥05427 160
the subst AFO¥Y . BRERG atidegstLye of them fFanyse spidmethingen,
cyano, | 0\#% | kyl, haI o(| ower) al kyl , hydr oxy(I ovver)al kyl , hydroxy, |ower
al koxy, " Ioo% ower)al koxy, |ower al kylam no, di-I|ower al kyI am no, 5 |ower
al kanoyl gnq_.eg s,e,ﬁ-_g HIISHIYE o ﬂ{roggﬁepresents a single bond or
car bonyl ; V and Wrepresent independently nitrogen atomor nethane
gr oup whi Yhreépyesents dnimswhicnmaybbanitert 1 twred kdth lower alkyl,

or oxygen;
a salt or ester thereof as an active in_gred:l.ent.
33. An agent for the treatment of bulimia, obesity
10 or diabetes which contains a éompound of. the general formula

(I):

€)

- |
“w” (CH), Yo

wherein Ar' represents aryl or heterodryl which may be

substituted, the substituent being selected from the group
15 consisting of halogen, nitro, lower alkyl, halo(lower)alkyl,

hydroxy(lower)alkyl, cyclo(lower)alkyl, lower alkenyl,

lower alkoxy, halo(lower)alkoxy, lower alkylthio, carboxyl,

lower alkanoyl, lower alkoxycarbony].. lower aikylene

optionally substituted with oxo, and a group represented by
20 formula of -Q-Ar®; |

Ar? represents aryl. or hetercaryl which may be substituted,




10 group consisting of hal ogen, | | _ xy or |ower al koxy, where
at least two of themrepresent thﬂiﬁ‘ﬂﬁ] Uﬂ roup; X represents
nmet hi ne or Wwhhipga: Y represents (W CT s be substirirpdo@sszn t h | ower

al kyl, 15 or oxygen; a salt or ester thereof as an active ingredient. 34.
Arconpound of the general formula (VI-1}gg COON "% ( WMI.1) Y Ovzz~ WO
20 wherein t, u, v and w represent independently nitrogen atom or nethane

roup which h Jd.t I [ St f
ol oben: | ovERe AT ELTaREE Baup beI8rTehCEron HHe RSB NERE RSO N,
at least twopgf LBRM ' eg¥ARENt thewed d NRIRFNE OF Ydlo(lower)alkyl,

hydroxy{(lower)alkyl, hydroxy, lower alkoxy,

halo(lower)alkoxy, lower alkylamino, di-lower alkylamino,
§ lower alkanoyl and aryl;

n represents 0 orl;

Q represents a single bond or carbonyl;

*, U, V and W represent independently nitrogen atom or

methine group which may have a substituent selected from the
10 group consisting of halogen, lower alkyl, hydroxy or lower

alkoxy, where at least two of them represent the said methine

group;

X represents methine or nitrogen;

Y represents imino which may be substituted with lower alkyl,
156 or oxygen;

a salt or ester thereof as an active ingredient.

34. A compound of the general formula (VI-1):

COOH

A (VI-1)
' [ D
VQW

0

20 wherein t, u, v and w represent independently nitrogen atom
or methine group which may have a substituent selected from
the group consisting of halogen, lower alkyl, lower alkoxy
and optionally protected hydroxy, where at least two of them

represent the said methine group.



